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[ens mnpenogaBaHusi AUCHUILUIMHBI:  (QOPMUPOBAHME Y  CTYIECHTOB
MIPAKTUYECKUX HABBIKOB TOJYYECHHUs] AMCIEPCHBIX CUCTEM M H3YUYEHUsT MX CBOWCTB,
(OpMUPOBAHNE COBPEMEHHOTO (DPU3MKO-XMMHYECKOTO MHPOBO33PEHHS W HABBIKOB
CaMOCTOSITENIbHOW paboOThl, HEOOXOAMMBIX JUISl MCIIOJIB30BAHHMS XUMUYECKMX 3HAHWH
IIPU U3YYECHHUH CIIEHMAIIBHBIX JUCLUIUIMH U JAJbHEHIICH TPAKTHYECCKON AEATETbHOCTH.

3agaun  u3yyeHHs] JUCHHUIVIMHBI: OOYYEHWE CTYJCHTOB TEPMOJAMHAMUKE
MOBEPXHOCTHBIX SIBJICHUI: MOBEPXHOCTHOM HATSKEHMM U TMOBEPXHOCTHON JHEPruu,
a7icopOLIMK, aare3uu, KOre3un, CMauliBaHuM, PaCTEKaHUM, KaNWLIPHOM KOHIEHCALUY;
O3HAKOMJICHUE CTYACHTOB C MEXaHU3MaMHU MPOLECCOB (POPMUPOBAHUS TOBEPXHOCTHOTO
CIIOS; CTPOCHHMEM  JIBOMHOTO  3JIEKTPUYECKOrO  CJIOs,  3JICKTPOKMHETUUYECKUMU
SBJICHUSIMU;, OOYYECHUE CTYIEHTOB TEOPUH YCTOMUMBOCTU M KOATYJISIMKA B TUCTIEPCHBIX
CUCTEMAX;, O3HAKOMJICHME CTYJACHTOB C OCOOEHHOCTSIMM ONTUYECKMX CBOHCTB
JMCTIEPCHBIX CUCTEM: pacCesHUe, TOIIOIIEHUE CBETAa, OKPACKH 30J1€iH; 03HAKOMJICHUE
CTYJICHTOB CO CTPYKTYPHO-MEXaHWYECKUMHU CBOMCTBAMHU U PEOJOTMUYECKUMHU METOAAMHU
UCCJIE0BAHMSI TUCTIEPCHBIX CUCTEM.

Komnerenuun, popmupyembie B pe3y/abTaTe 0CBOCHUS THCHUILIMHBI

- COMOCTABJISIET  PE3yJIbTaThl WCHBITAHWH CBOHCTB  OMNBITHBIX  00pa3loB
KOMIO3UIMOHHBIX MAaTEPUATIOB U TPAAULIMOHHO BhITyckaeMoii nmpoaykiuu (11K-1.2);

- OCYIUECTBJISIET MOATOTOBKY OTYETA O MPOBEACHHBIX uccnenoBanusx (I11K-1.3);

- TPOBOAMT CTATHUCTUYECKUI aHATIN3 PE3YJIBTATOB U3MEPEHUI BBIOOPKH OMBITHOM
naptuu oopaszuos (I1K-4.2).

Paznennsl (ucHUNIMHBI

Beenenue. JlucnepcHeie cCUCTEMBI U (POPMBI OAYUYEHUS TMO(POOHBIX KOJIJTOUIOB.
KuHeTnueckue M 3IEKTPUYECKHE CBOMCTBA W METOJbI MCCIEAOBAHUS AMCIEPCHBIX
CUCTEM. YCTOHUYMBOCTh M KOAryJisiliAs KOJUTOMIHBIX CUCTEM. [[0BEPXHOCTHO-aKTUBHBIC
BeniecTBa. ONTUYECKUE CBOMCTBA JMUCIEPCHBIX CUCTEM. MOJEKYISIPHO-KHHETUYECKUE
CBOMCTBA BBICOKOJUCIEPCHBIX CUCTEM. Buabl aucnepcHbX cuctem. CTPYKTYpPHO-
MEXAHUYECKUE CBOMCTBA TUCTIEPCHBIX CUCTEM.
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Pabodas mporpamMma JUCHUIIIMHEI COCTABIIEHA B COOTBETCTRIM ¢ OLOC BO — Gaxka-
JaBpHaT IO HAIPaBICHUIO MOArOTOBKM (cneunuanbHocTH) 28.03.01 HaHoTexHOJIOIMH U
MUKPOCHCTEMHAs TEXHUKa Ha ocHOBanuH ydebHoro miana OITOIT BO 28.03.01 Hanorex-
HOJIOTHM M MHKDOCHCTEMHAs TEXHUKa, HANpPAaBIEHHOCTh (TPOMIIIB, CIeUan3arms)
«MHUKpO- ¥ HAHOCHCTEMBD», OOOPEHHOT0 Y YeHBIM COBETOM YHHUBEPCHTETA (mportoxoi Ne 7
«29» mapra 2019r.).

Pabouas mporpamMma JMCHHIUIMHEL 06CYX/IeHa ¥ PEKOMEHIOBAHA K peanu3anyuu B
00pazoBareIbHOM Ipolecce Must obydernus crynertos mo OIIOIT BO 28.03.01 Hanorex-
HOJIOTMH M MHKDOCHCTEMHAs TEXHHKA, HANPABIEeHHOCTH (IPO(IIb, CIeIMaTH3arms)
«MHKpO- X HAHOCHCTEMBI» Ha 3acellaHuy Kadenphl. HAHOTEXHOIOTHIA, 00Imeil 1 IIPUKJIIAT-
Hol pmsmku Ne « 7 » 31. 08 207/9r.

(Haumenosanue xagedpel, dama, Homep npomoxona)

3aB. xadempoi < Kyssko A.E.
Pazpabotunk nmporpaMmer ‘ /4 o
K.(.-M.H., JOIIEHT “H S/ Ky3bko A.B.

/%

( yuenas cmenens u YyueHoe Feanue, D.1.0.)

CormacoBano: Ha 3aceaHuy kadenpsl 3aceqaHuu Kadeapbl HAHOTEXHOIOTHHA, OOIIIeH 1
IpUKIagHON Gu3uku Ne  «  » 20 1.

3aB. xadeapoi Kysrsko A.E.

(naseanue xagedpel, dama, Homep npomoxona, HoONucs 3a6e0yrouez0 Kagedpol; Co2Naco6anue nPoU8OOUMCs ¢ Kkagedpamu, you

QUCYUNIUHbL OCHOBBIEAIOMCS HA OQHHOT OUCYUNIUNE, @ MAKJICE P HeoOX00UMOCMLL PYKOGOOUMENMU OPYSUX CIDYKIYDHBIX noopasoeneHutl)

JupexTop Hay9IHOMH OUOINOTEKH ariy Pl Makaposckas B.I'.

PaGo4as mporpaMMa JUCIMIUTHHEL TIepecMOTpeHa, oOCyXIeHa U PeKOMEHIOBAaHA K
peanusauy B 00pa3oBaTeNbHOM IIPOLEcce Ha OCHOBAHMH y4eGHoro miana OITOII BO
28.03.01 HaHOTEXHONOIHH ¥ MHKPOCHCTEMHAS TEXHHKA, HalpaBIeHHOCTh (TIPOGHIs, CIIe-
nuanusarwst) «MHUKpo- B HAHOCHCTEMBD), OJ0OPEHHOr0 YYeHBIM COBETOM YHHUBEpPCHUTETA
nporokor Nel A% p 204%., na 3acenarmmm xadenpsl MU v I W0/ . Aoio .~/

%HO@GHZW Kagedpewi, dama, Homep KPOMoKona)
3aB. Kadempoii . W wo | }{/ £,
L 7 74

Pabouas mporpamMma JUCIUILTAHEL Hepeoﬁ%TpeHa, o0cyXIeHa U peKOMEHIOBaHa K
peausanuy B 00pa3oBaTeNbHOM Ipollecce Ha OCHOBAHHH ydeGHoro mmana OITOII BO
28.03.01 HaHOTeXHONOIHH ¥ MHUKPOCHCTEMHAs TEXHUKA, HaIIPaBJIEHHOCTH (MIPOdUIb, CIe-
nuanzsanest) «MUKpo- U HAHOCHCTEMED), 000PEHHOr0 VUEeHBIM COBETOM YHUBEpPCUTETA

nporokon Nef«oldy» 03209r., na sacenanmu xabenpsr KOy NP J1.08 . Led1 p 1 .

(naumgnoeanue kagedpui, dama, Homep npomoxona)
3aB. xadempoit % [ﬂﬂw &,

Z >/

PaGouast mporpamMma AACITUILTHHET IIEpECMOTpEHa, 00CYXIeHa U PEKOMEHIOBAHA K
peanusaiuy B 00pa3oBaTeNbHOM IPOLECCE Ha OCHOBAHHME yd4eGHOro mmama OITOII BO
28.03.01 HanOTeXHONOTHY ¥ MHUKPOCHCTEMHASI TEXHUKA, HaTpaBIEHHOCTh (IPOQHIIb, CIe-

ayusanys) «MHKPO- 1 HaHOCHCTEMEI, ON0OPEHHOTO YUeHEIM COBETOM YHHBEpCHTETA
af ) 2/ 2
npotokor NeZu i B4 2047, na zacenanmu Kabenpsr /MO lfP i o 37.G0F. codtf

(naumenoeanue kagedpsl, dama, Homep npomoxona)

3aB. Kadenpoi
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Pabouas mporpamMma JHUCUMIUIMHBEI —IEPECMOTpeHa, OOCYXIeHa H
pPEeKOMEHIOBaHa K pealu3alldd B OOpa30BaTEIIBHOM IIPOLECCE Ha OCHOBAaHUHU
yaeororo mmana OITOIT BO 28.03.01 HaHOTEXHOIOIMHM M MUKDPOCHCTEMHAS
TEXHUKa, HAPaBIEHHOCTh (Ipoduib) «MUKpPO- W HAHOCHCTEMED, OI0O0PEHHOIO
Y4eHbIM coBeTOM yHHBepcuTeTa (mpotokon Ne 4 « ¥y 06 204/ r.
Ha 3acenanmy kabenpsl NNl [JP nfonewoesr o v of B37-0F 40432

saidue ;/acj)e()pbl, oama, HoMep nPOMOKOAa)

3aB. kadenpoi

Poppno H-L.
J7

Pabouas mporpamMma JHUCHUIUIMHBI . IIEPECMOTpEHa, OOCyXaeHa §
PEeKOMEHIOBaHa K pealu3allid B 00pa3oBaTeIbHOM IIPOIECCE Ha OCHOBAHMM
yueOnoro mmama OITOIT BO 28.03.01 HaHOTEXHOIOIMM M MHKDPOCHCTEMHAS
TEXHUKA, HAIPABICHHOCTh (Ipoduib) «MUKpPO- U HAHOCHCTEMBDY, OIO0OPEHHOTO
VYYeHBIM COBETOM yHHBepcHuTeTa (IpOTOKOM Ne  «  » 20 T.
Ha 3aceaHuu Kadenps ‘

(naumernosanue kagedpvl, dama, HOMEP NPOMOKONG)

3aB. kadeapoit

Pabouas mporpaMma JUCHMIUIMHBEI [EPECMOTpeHa, oOOCYXIeHa W
PEKOMEHJIOBaHa K pealu3alud B 00pa30BaTENFHOM IIPOIECCe Ha OCHOBAHWHU
yyebnoro mmaga OITOII BO 28.03.01 HaHOTEXHONOIMH M MHKDOCHCTEMHAS
TeXHHUKA, HAMPABIEHHOCTh (Ipoduiab) «MUKpO- ¥ HAHOCHCTEMEDY, OXOOPEHHOIO
VYYeHBEIM COBETOM yHUBepcHuTeTa (IpoToKom N  «  » 20 T-
Ha 3acejaHuu Kadeapsl

(naumenosanue kagedpsl, dama, Homep npomoxona)

3aB. xadenpoii

Pabouas mporpamMma [JUCHMIUIMHEI —II€PECMOTPEHa, OOCYXIeHa U
PEKOMEH/IOBaHa K peanu3alid B 00pa30BaTeNbHOM IIPOIECCE HAa OCHOBAaHHUU
yaebnoro mrana OITOIT BO 28.03.01 HaHOTEXHONOIMH W MHKDOCHCTEMHAs
TeXHHKA, HAMPaBIEHHOCTL (IPodHIb) «MUKPO- U HAHOCHCTEMED), OJ0OPEHHOTO
YYeHBIM COBETOM YHHUBEpCHTETa (IIPOTOKOI Ne  «  » 20 I.
Ha 3aceaHuu Kadeapsl

(Haumenosanue xagedpui, Oama, Homep nPOMOKoNa)

3aB. xadenpoit

Pabo4as mporpaMma IUCLUIUIHHBI [€PECMOTPEHa, OOCY)KIEHA U
PEKOMEH/IOBaHa K pealu3alid B 00pa30BaTENFHOM IIPOIleCCE HAa OCHOBAHHUU
yuebnoro mmama OITOIT BO 28.03.01 HaHOTEXHOJNOTMH H MHKDOCHCTEMHAS
TeXHMKa, HalPaBIEHHOCT (Ipodmib) «MUKPO- M HAHOCHCTEMBL), OJOOPEHHOTO
YdeHbIM cOBETOM yHHBepcuTeTa (IPOTOKoT No  «_ » 20 T.
Ha 3aceflaHuy Kadeaprl

(Haumenosanue kagedpsl, dama, Homep npomoxona)

3aB. xadenpoit




1 Heapb u 3apqaun aucuunauHbl. IlepedeHs miianupyemMbix pe3yabTaToB 00y4e-
HMS 10 JMCUMILINHE, COOTHECEHHBIX € MJIAHMPYEMbIMH pe3yJibTaTaMU OCBOCHUS OC-
HOBHOI pogdeccuoHaILHOI 00pa30BaTEJIbHON POrPAMMBI

1.1 leab TUCHUMIHHBI

DopMHUPOBaHUE Y CTYJICHTOB MPAKTUYECKUX HABBIKOB MOTYYCHHUS JUCTIEPCHBIX CH-
CTEM M U3YYCHHSI KX CBOKCTB, (DOPMHUPOBAHNUE COBPEMEHHOTO (PU3UKO -XUMHUIECKOTO MU-
POBO33PEHUS U HABBIKOB CAMOCTOSATEIIBHON Pa0O0ThI, HEOOXOIUMBIX JJIsI HCTIOJIb30BAHMS
XUMHUYECKUX 3HAHUM MPU U3yYCHUH CIEIUAbHBIX JUCIUILUINH U JajdbHEHIIeN MpaKkTHy e-
CKOH IeATeJIbHOCTH.

1.2 3agaun TUCHUIINHEI

— 00y4YeHHE CTYJCHTOB TEPMOAMHAMUKE ITOBEPXHOCTHBIX SBJIICHUM: TTOBEPXHOCTHOM
HATSHKEHUW U TIOBEPXHOCTHOMN SHEPTHH, aICOPOIINU, aire3Un, KOT€3WH, CMAaYMBaHUH, PaC-
TEeKaHWH, KaTWJUIAPHON KOHICHCAIUY;

— 03HAaKOMJICHHE CTYJCHTOB C MEXaHHW3MaMH TPOIEeCCOB (HOPMHUPOBAHMS TIOBEPX-
HOCTHOTO CJIOST; CTPOSHHUEM JIBOWHOTO JIEKTPUUIECKOTO CIIOS, IICKTPOKMHETHICCK UMU SIB-
JICHUSIMU;

— 00y4YeHHe CTYJCHTOB TEOPUH YCTOWYMBOCTH U KOATYJISAIMH B JUCIIEPCHBIX CUCTE-
Max;

— 03HAKOMJICHHE CTYJCHTOB C OCOOCHHOCTSMH OINTHYCCKHUX CBONCTB JHCIIEPCHBIX
CHUCTEM: paccesiHue, MOTJIONICHNE CBETa, OKPACKU 30JICH;

— 03HAKOMJICHHE CTYJEHTOB CO CTPYKTYPHO-MEXaHWYECKUMHU CBOHMCTBAMHU M PEOJIO-
TUYECKHUMHU METOJaMH UCCIICIOBAHUS TUCTICPCHBIX CHCTEM.

1.3 Ilepeyenn MJIAHUPYEMBIX Pe3yJbTATOB 00yYeHHs MO AUCUHMIJINHE, COOTHe-
CEHHBIX C IVIAHMPYEMBIMHU Pe3yJbTaTAMH OCBOCHHUS OCHOBHON NPO¢eCCHOHAILHOH
o0pa3oBaTeIbHOM MPOrPaMMbI

Tabnuna 1.3 — Pe3ynbTaTsl 00y4eHUS IO TUCITUTIIIHE

Inanupyemvie pesyrvmamst 0C80EHUS. Koo Inanupyemvie pesyromamol
OCHOBHOI NPOPECCUOHANBHOU U HAUMEHOBAHUE 00yuerus no UCyUnIuHe,
00paA306aMenbHOU NPOSPAMMbBL uHOUKAMOpa coommuecennvie ¢ UHOUKAMopamu 00-
(kKomnemenyuuy, 3aKpenieHHble 00CMUICeHUs. CIMUdICeHUs. KOMNemeHyuil

3a OUCYUNIUHON) KoMnemeHyuu,
KOO HAUMEHOBAHUE BAKPENnIeHH020
KOMHemeHyuu KOMNemeHyuu 34 OUCYUNTIUHOUL
IIK-1 IMIK-1 Cnocoben paspa- | [IK- 1.2 Comnocrapnsier | 3namo:

0aTbIBaTh OMBITHBIE 00- | pe3ydbTaThl  HCIBITA- | - POJIb TEOPETUYCCKUX OCHOB reTe-
pa3ibl KOMITO3UIIMOHHBIX | HUM CBOMCTB OIBITHBIX | POTEHHBIX IMPOLECCOB, B KOTOPBIX
MaTepHualioB 00pa3ioB KOMITO3UIH- 0COOYI0 pOIIb WrPAOT Pa3Mepsl
OHHBIX MAaTEpHaloB M | YaCTHIl, IOBEPXHOCTH paszena (a3
TPAJULIMOHHO  BBIILYC- 1 MeX(a3HbIC SIBICHUS.

KaeMOM MPOAYKLUH - KJIacCU(PUKAIMIO JTUCIIEPCHBIX
CHUCTEM HX CBOMCTBA, CUCTEMBI C
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Inanupyemvie pezyibmamol 0C80EHUs
OCHOBHOU NPOPECCUOHANLHOU
00pa306amMenbHOL NPOSPAMMbBL
(komnemenyuu, 3aKpenieHHvle

34 OUCYUNIUHOU)

K00 HAaumeHosaHue
KomnemeHyuu KomnemeHyuu

Koo
U HAUMEHOBAHUE
uHoukamopa
docmudicenust
KoMRemeHyuu,
3AKPENIeHHO20
30 OUCYUNTIUHOU

ITnanupyemvie pezyibmamoi
00yuerus no OUCYUNIUHE,
COOmHecenHvle ¢ UHOUKAMOPAMU 00~
cmuicenus Komnemenyuil

KUJKOW M ra3000pa3HON aHcIep-
CHOHHOW CpeJoil: 30J, CYCIEH-
3UHM, OMYJbCUHU, TICHBI, IACTHI;
HMMETh MPEICTaBICHUE O CHUCTEMax
C TBEPAOW AUCIEPCUOHHOW Cpe-
JI0iA;

- 3HaTh CTPOCHUE MUIIEIUT U KOoary-
JUPYIOUIYIO CIIOCOOHOCTH  3JIEK-
TPOJIUTOB.

Ymemo:

-paccuuTHIBaTh YIENbHYIO U 00-
Iyr0 MeX(}asHyr IMOBEPXHOCTH,
€e M3MEHEHHE B 3aBUCHUMOCTH OT
TMCTIEPCHOCTH

-COCTaBJIATh (HOPMYIY MHULEIIBI U
pacCcYUTHIBATH MOPOT KOATYJIALINH,
-paccuuTHIBATh KOHIIEHTPAIUIO
TMCTIEpCHOM (a3l UM pa3mep dHa-
CTHUIl IO BEJIUYMHE CBeTOpacces-
HUS

- paccuuThiBaTh  KO3(PPUIHUEHT
muddy3un, CKOpOCTh CENMMEHTa-
LM U OCMOTHYECKOE JJaBJIEHUE 110
pasmepy 4acTuiy

Bnaoemov (unu Hmemsv onvim oOes-
meabHOCmu):

-HaBbIKAMU TIOJIYYEHHUs] JHUCHEPC-
HBIX CUCTEM

- HaBbIKaMU pacuera napameTpoB U
CBOWCTB JUCIIEPCHBIX CUCTEM;

- HAaBBIKAMM YIIPABJIICHUS M HC-
I10JIb30BaAHUA HOBerHOCTHBIX SAB-
JICHUH

[TIK-1.3 OcymectBusier
MOATOTOBKY OTYETA O
IIPOBEJICHHBIX HCCIIe-
JOBaHMIX

3namop:

- IpaBuiIa 0(OPMIICHUS OTUETOB

- COBpPEMEHHbIE IPOTrpaMMHBbIE
CpPEeACTBa CO3JAHUS IIPE3CHTALUN
10 HaAy4YHBIM paboTam

- MEPCHEKTHBBl Pa3BUTUS HAHOWH-
TYCTpUH, BKIFOYAsi HHTETPAIHIO CO
CMEXHBIMH OOJIACTSIMH  HAy4HO-
00pa3zoBaTeNbHON JEATETHHOCTH H
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Inanupyemvie pezyibmamol 0C80EHUs
OCHOBHOU NPOPECCUOHANLHOU
00pa306amMenbHOL NPOSPAMMbBL
(komnemenyuu, 3aKpenieHHvle

34 OUCYUNIUHOU)

K00 HAaumeHosaHue
KomnemeHyuu KomnemeHyuu

Koo
U HAUMEHOBAHUE
uHoukamopa
docmudicenust
KoMRemeHyuu,
3AKPENIeHHO20
30 OUCYUNTIUHOU

ITnanupyemvie pezyibmamoi
00yuerus no OUCYUNIUHE,
COOmHecenHvle ¢ UHOUKAMOPAMU 00~
cmuicenus Komnemenyuil

MIPOMBILIIIEHHOTO MPOU3BO/ICTBA;
Ymemos:

- OCYIIECTBJISITh TOCTAHOBKY II€JIEi
U 3a/1a4 paboThl MPHU BINOJIHEHUH
HAYYHBIX UCCIEAOBAHUI;

- MoJydaTh U 00pabaThiBaTh HEOO-
XOAUMYK)  JJI1  MCCJIEJOBaHMI
Hay4YHYI0 HH(POPMAIHIO;

- CUCTEMaTU3HpPOBATh  HAYYHO-
TEXHUYECKYI0 M IKCIIEPUMEHTaJb-
HYI0 HH(POPMAIIHIO

Bnaoemo (unu Umemo onvim oe-
AmMenbHOCmu):

- HaBbIKAMU aHAJM3a Pe3yJbTAaTOB
HcCclIeJOBaHUN

- HaBBIKAMH TPEIAOCTABIICHUS OT-
YETOB JKCIEPUMEHTAIbHBIX H3Me-
peHni

- HaBBIKAMU CO3JIaHUS U MIPEJCTaB-
JIEHUs TpPE3eHTAIMi IO Marepua-
J1aM Hay4YHbIX MCCIIEJOBAHUM

[1K-4 [TIK-4 Cnocoben oGpaba-
TBIBaTh PE3YyJbTaThl W3-
MEpPEHUN W MCIBITAaHUN
00pasIos

I1K-4.2 IIpoBoauT cra-
TUCTUYECKUM  aHaIu3
pe3yapTaTOB  M3Mepe-
HUI BBIOOPKH OIBITHOM
napTuu o0pas3uoB

3namop:

- (hyHIaMeHTaJIbHbIE OCHOBBI MPO-
IIECCOB CHHTE3a KOJIOMTHBIX CH-
cTeM,

- 0azoBoe oOoOpymoBaHUE, TPHUME-
HsEMOE N7l aHaIKu3a JUCIIEPCHBIX
CHUCTEM;

- METObI MOJYYCHUS JUCTIEPCHBIX
CUCTEM U WX KJIacCHU(UKAIIHIO;

Yuemo:

- CUHTE3UPOBAaTh KOJUIOWIHBIE pac-
TBODBI;

- OTJINYATh KOJUIOUJHBIE PACTBOPHI
OT MCTHHHBIX, MCCJIEI0BATh CBOM-
CTBA KOJIJIOUJIHBIX CUCTEM;

- KQYECTBEHHO ONPEAENATh pa3Me-
Bl HaCTHIL B TUCIIEPCHOMN CUCTEME;

Bnaoemv (unu Hmemv onvim oOes-
menabHOCmu):

- HaBBIKAMU ONPENEIEHUSA PEOJIO0-
TUYECKUX CBOWMCTB JUCHEPCHBIX
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Inanupyemvie pesyrvmamsi 0C80EHUsL Koo IInanupyemvie pesynomamoi
OCHOBHOU NPOYeCcCUOHATLHOT U HAUMEHO8aHUe 00yyenus no oucyuniune,
00pazosamenbHOU RPOSPAMMbL uHoukamopa COOMHeCeHHble ¢ UHOUKAMOPAMU 00-
(Komnemenyuu, 3aKpenieHHbie 00CMUNCEHUSL CIUICEHUs. KOMNemeHyu

3a QUCYUNTIUHOLL) KOMHnemeHyuu,
KOO HaumeHo8aHue 3aKpenIeHHO20
KOMNemeHyuu KOMNnemeHyuu 34 OUCYUNTIUHOUL
CHUCTEM;

- METOJaMH BBIOOpA IEKTPOIUTA-
Koarymsitopa W pacuera  €ro
HauMEHbIICH KOHUEHTpaluu He-
00XOAMMOM Ui OCelaHusl Juc-
nepcHOM ¢aspl;

- HaBBIKAMM pacyera yJeIbHOU I10-
BEPXHOCTH

2 Yka3aHue MecTa JUCHMIUIMHBI B CTPYKTYpe OCHOBHOII mpodeccHOHAILHOM
o0pa3oBaTe/IbHOU MPOIrPaMMBbI

JucrumHa «IloBepXHOCTHBIC SIBICHHS U JUCIIEPCHBIC CUCTEMBI» BXOIHUT B 00513a-
TeJIbHYI0 YacTh O5oka 1 «Jlucuurminnel (MOayNM») OCHOBHOM mpodeccruoHanbHoil oOpa-
30BaTEJLHON MPOrpaMMbl — IPOTrpaMMbl OakajgaBpuaTa (CIEIHATUTETa, MAruCTPaTyphl)
28.03.01 HanoTexHOJIOTHH ¥ MHUKPOCHCTEMHAs TEXHHUKA, HAPaBJICHHOCTh (TIpoduiib, cre-
nuanu3anys) « MUKpo- 1 HaHOCUCTeMbI». JluciuriuHa u3ydaercsa Ha 3 Kypce B S5 cemecT-

pe.

3 O0beM TUCHUILUIMHBI B 3aYeTHBIX €IMHULIAX € YKA3aHHEM KOJIUYecTBa aKaje-
MHYECKMX MM ACTPOHOMHYECKHUX YaCOB, BbIICJICHHBIX HA KOHTAKTHYIO padoTy 00y-
YAUIUXCH € MpenojaBareseM (0 BUIAM Y4eOHBIX 3aHATHH) M HA CAMOCTOSITEIbHYIO
padoTy o0y4aronuxcs

OO6miast Tpy10€MKOCTh (00BEM) TUCHUIUIUHBI COCTABIISIET 6 3aUETHBIX €UHUIL (3.€.),
216 akameMHUECKHUX YacOB.

Taomura 3 - O0bEM TUCIUTUINHEI

Bcero

Bunpsl yaeOHOM paboThI ’

AP Y P 9acoB
OO611ast TPYA0EMKOCTh AUCHUIIIMHBI 216

KonTakTHas paboTa oOydaromuxcs ¢ MpernojaBaTesieM 10 BHIAM y4eOHBIX 3aHs- | 72
THi (BCEro)
B TOM YHCIIE:

JIEKIIUU 36

71a00paTOpHBIC 3aHATHS 18

MPAKTUYECKHE 3aHSTUS 18
CamocrosTenbHas pabora o0ydaronmxcs (Bcero) 114,35
KoHTposib (TOATr0TOBKA K 9K3aMEHY) 27
KonTakTHas paboTa 1o npomMexyrodnoii arrecraiuu (Bcero ATTKP) 2,65

B TOM YHCJIC:




Bunbr yueOHOM paboThI

Bcero,
JacoB

3a4er HE MPETyCMOTPEH
3a4eT C OICHKOU HE MPEyCMOTPEH
KypcoBas pabora (IIpOeKT) 1,5

9K3aMeH (BKIIFOYast KOHCYJIBTAIIMIO TIEPET K3aMEHOM) 1,15

JIam)

4 CopeprxaHue TUCIHHUILIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3jiesiaM) ¢ yKa-
3aHMEM OTBEJIEHHOI0 HA HUX KOJMYECTBA aKaJeMHYeCKHX YaCOB M BUI0B YUYeOHBbIX 32-
HATHH

4.1 Conep:kanue TUCUMIJIMHBI

Tabmuua 4.1.1 — ConepxaHue TUCUUIUIMHBI, CTPYKTYPUPOBAaHHOE N0 TeMaMm (pasjie-

Ne
/o

Pasnen (Tema) qUCHUATUTMHBEI

Conepxanue

1

2

3

1

Brenenue. JlucnepcHeie cucre-
MBI ¥ METO/IbI TIOJIYYEHHUS JINO-
(hOOHBIX KOJITOUIOB

[Ipu3Haku 00BEKTOB KoJuloMAHOW xumuu. Crenuduueckue
0CcOOEHHOCTH BBICOKOJUCTIEPCHBIX cucTeM. Kiaccubukarms
JUCTIEPCHBIX cucTeM. JInoguibHble U JIHOPOOHBIE KOJIOUI-
Hele cuctembl.llonmydeHne W OYHMCTKAa KOJUIOMIHBIX CHCTEM.
JlucniepraiiioHHbIE U KOHJCHCAIIMOHHBIE MeTOIbl. MeTos memn-
TU3aIA. METOABl OYMCTKH: TUANU3, HJIEKTPOAUAIN3, YIbTPa-
dbunpTparmsi.

Kunernueckue u anexkrpuye-
CKHME CBOKCTBA U METO/bI UC-
CIEAOBaHUS JUCIIEPCHBIX CU-
cTeM

CeauMeHTaNMs ¥ CEIMMEHTAIIMOHHBIN aHAIN3 TUCTIEPCHOCTH.
CBobonHOMCHIEpCHBIE cucTeMbl. HeKoTopble MeTOIbI U MpHe-
MBI CEIMMEHTAIIMOHHOTO aHAIIN3A.

DNEeKTPOKMHETUYECKHUE SIBICHUS (JIEKTPOOCMOC, HIIEKTPOdo-
pe3, MOTEeHINA TeUYeHUsT M ceAnMeHTanun). [IprarHb! nx
BO3HUKHOBEHUS. 3HaueHne. MexaHu3Mbl 00pa3oBaHUs U CTPO-
€HHsI IBOWHOTO AIeKTprUYecKoro ciosi. Kimaccuyeckue teopun
CTPOEHUS IBOMHOTO 3JIEKTpUYECKOro cios: ['eapmromnsia -
[Teppena, I'yn-Uanmena, [lltepHa. DIeKTPOKUHETUYECKHI TTO-
TEHIIMAJ] U METO/IbI ero omnpeaeneHus. PakTopsl, BIUSIONINE Ha
BEJIIMYMHY 3JIEKTPOKUHETUIECKOTO MMOTeHIMana. M3oanexrpu-
YEeCKOE COCTOSTHUE. YueT crieupruecKoi aacopOIiy HOHOB B
TEOPHUH JTBOMHOTO AJIEKTPHUECKOTO CIIOs. SIBIICHHE Tiepe3apsii-
KM KOJIJIOUJHBIX YACTHII.

TepmoarHaMUYecKre COOTHOIIEHHUS MEXK/Ty TOBEPXHOCTHBIM
HaTsDKEHUEM U 3JICKTPUYECKUM MOTEHIMATIOM. DIIEKTPOKAIIII-
JSipHbIE sIBJICHUS. BusiHue MOBEepXHOCTHO-aKTUBHBIX BELIECTB
Ha 3JIEKTPOKANMUIUIIPHYIO KPUBYIO.

[Tpumepsr 0Opa3oBaHuUsT JBOMHOTO JIEKTPUUECKOTO ciosi. Mu-
1es0-oopazoBanue. CTpoeHre MHUIIEIUIBI.

Y CTONYMBOCTD M KOATYJISIIUS
KOJUIOUIHBIX CUCTEM

[IpoGnema ycToiUMBOCTH AUCTIEPCHBIX cUcTeM. Buabl ycToii-
YUBOCTH. BiusHue temuneparypsl. TepMOIMHAMUYECKUE OCHO-
BbI M (DAKTOPBI YCTONYMBOCTHU AUCTIEPCHBIX cucTeM. CearMeH-
TallMsl B IUCIIEPCHBIX CUCTEMAX.
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TepmoanHaMuveckne 1 KHHETHYECKUE (aKTOPBI arperaTuBHOM
YCTOHYHBOCTH.

CoBpeMeHHbIE peCTaBlIeHUs 0 (pakTopax cTabUiIu3anuu
KOJIJIOUJHBIX CHCTEM: 3JIEKTPOCTaTHUYECKOM, COJIbBATALIMOH-
HOM, CTPYKTYPHO-MEXaHUYECKOM, SHTPOITUHHOM.
Crabunusupyroluiee 1eiicTBUe CTPYKTYPHO-MEXaHUYECKOTIO
Oapbepa 1 JBOWHBIX 1M (Y3HBIX CIOEB HOHOB.

4 | [loBepXHOCTHO-aKTHBHBIC Be- OO6pazoBaHue 1 CBOKWCTBA PaCTBOPOB KOJUIOMIHBIX MTOBEPX-
mecTBa HOCTHO aKTUBHBIX BEIIECTB (aCCOLMATHBHBIX KOJJIOUIOB).
TepMmonnnaMuka U MexaHu3M muiesiooopazoBanus. Ctpoe-
nue muneni [TAB. Comobunu3zanust. OCHOBHBIE (DaKTOPHI,
BIIUSIIOLIUE HA KPUTUUECKYIO KOHIIEHTPALIUIO MULIETIIO00pa3o-
Banus. Meroael onpeanenenns KKM. [Ipumenenne nosepx-
HOCTHO aKTUBHBIX BemiecTB. OOpa3oBaHue U CBOWCTBA PACcTBO-
POB MOJIEKYJISIPHBIX KOJUIou10B (pactBopoB BMC).
5 | OnTudeckue CBOMCTBA uC- OnTuueckue SBJICHUS B JUCIEPCHBIX cUcTeMax. PaccemBaHue
MIEPCHBIX CUCTEM U TMOTJIOLIEHUE CBETa B KOJUIOMJIHBIX cuctemax. Popmyia
Penes, ee ananu3. Onrtuyeckas IOTHOCTh U ypaBHeHue Jlam-
oepta - bepa. Hedenomerpus. Ynerpamukpockonus. Omnpene-
JIeHue pa3MepoB U (POPMBI KOJJIOUTHBIX YACTHI] ONTHUYECKUMU
METOJIaMHU.
6 | MonekynsipHO-KHHETHYECKUE [IpuurHa MONEKyISIPHO-KMHETUYECKUX CBOWMCTB. bpoyHOBCKOE
CBOWCTBA BBICOKOIMCIIEPCHBIX nemwkenne. uddysus. Ocmoc.
CUCTEM
7 | Buasl AUCTIEpCHBIX CHCTEM JlucriepcHble CHCTEMBI C KHJIKOW M ra3000pa3HON IUCIepCH-
OHHOM CpeloW; 30JId, CYCIIE€H3WH, SMYJIbCHH, TEHbI, MaCThI.
OcoOenHocTH 3056 U cycnen3uid. [1acTel, Teu 1 0caJku - KaK
CTPYKTYpUPOBaHHbIE cUCTeMBl. OMynbcuu. Ilensl. Aspozonu,
ux knaccudukanums. [IpeacraBneHne o AUCIEPCHBIX CUCTEMAax
C TBEPJIOM JUCIIEPCUOHHOMN CPENION.
8 | CTpyKTypHO-MEXaHUYECKUE OCHOBHbBIE IOHATHUS U UICANbHBIE 3aKOHBI peojoruu. Moaenu-
CBOMCTBA TUCHEPCHBIX CUCTEM | POBaHHME PEOJIOTUUYECKUX CBOMCTB Tea. CTpyKTypooOpa3oBaHUe
B KOJUIOMJHBIX cucTeMax. DakTophl, ONpenessionife Mpoy-
HOCTb CTPYKTYp M ME€XaHU3M CTPYKTypooOpaszoBanus. Kommo-
3UIIMOHHBIC MAaTEPUAJIBL.
Ta6muma 4.1.2 —CopeprkaHue TUCIMILINHBI M €70 METOIMYECKOE 00CSCIICUCHIE
Bunrn! nes- ®opmeI Te-
TEITHHOCTHU Vebio- KYILEro KOH-
No qmek., No| Ne TpOJIst
Pa3znen (Tema) TUCIUTUTHHBI METOIUYECKUE Komnerenmuu
n/n yac | J1ab] mp. [YCIIEBAEMOCTH
MaTepHabl
(no neoensim
cemecmpa)
1 2 3 41 5 6 7 8
1 | Beenenue. /lucnepcHbie cu- 4 1 1 | V-1, I1P-2, JIP-2, | TIK-1.2
CTEMbI U METO/bI IOJTyYEHUs v-2 T-2 I1K-1.3
0 OOHBIX KOJUTOUIOB. MV-1, MVY-2 [1K-4.2




2 | Kunernueckue u anektpuyue- | 6 2 2 | V-1, [1P-4, JIP-4, | IIK-1.2
CKH€ CBOMCTBA M METOJBI HC- V-2, T-4 IK-1.3
CIIEJIOBaHUS JUCTIEPCHBIX CH- MYV-1, MY-2 IIK-4.2
CTEM.

3 | YcroitunBocTh 1 Koarymsinus | 6 3 3 | V-1, I1P-6, JIP-6, | I1K-1.2
KOJUIOMIHBIX CUCTEM V-2, MVY-]1, T-6 [1IK-1.3

MVY-2 [1K-4.2

4 | IToBepXHOCTHO-aKTUBHBIEC Be- | 4 4 | V-1, I1P-8, IIK-1.2

IecTBa Y‘Z, T'8 HK'13
MVY-2 [1K-4.2

5 | OnTryeckue CBOMCTBA JHC- 4 4 5 | V-1, I1P-10, JIP- | I[IK-1.2

MEPCHBIX CUCTEM V-2, MVY-]1, 10, [1IK-1.3
MVY-2 T-10

6 | MonekynsapHo-KuHeTH4Yeckue | 4 5 6 | VY-l I1P-12, JIP- | [IK-1.2
CBOMCTBA BHICOKOIUCIIEPCHBIX V-2, 12, [K-1.3
CHCTeM MV-1, T-12 [1K-4.2

MVY-2

7 | Bunpl tucnepcHbIX CUCTEM 4 6 7 |V-1, [1P-14, JIP- | [IK-1.2
V-2, MV-1, 14, I1K-1.3
MVY-2 T-14 [1K-4.2

8 | CTpyKTypHO-MEXaHUYECKHE 4 7 8 | V-1, I1P-17, JIP- | TIK-1.2
CBOMCTBA JIUCIIEPCHBIX CHCTEM V-2, MV-1, 17, [K-1.3

MY-2 T-17

[IP — mpoBepka BBINOJHEHUS NMPAKTUYECKUX 3a1aHuil, JIP — mpoBepka BINOJIHEHNS
nabopaTopHbIX 3a1anuid, T — TecT

4.2 JlabopaTopHble padoThl M (MJIH) MPAKTHYECKHE 3aHSITHSI
4.2.1 JlabopaTopHbie padoThl

Tabnuna 4.2.1 — JlabopaTopHbie pabOThI

No HanmenoBanwne nabopaTtopHoi paboThI O6nbem, yac
1 2 3
1 | MeTozp! osTydeHue KOJUIOUTHBIX PACTBOPOB 2
2 | CuHTe3 ruApO30Iia U NU3YUYEHUE ero KOaryIsiuu 2
3 | [Momydenwue rens KPEMHUEBOW KHCIIOTHI 2
4 | Ontryeckue CBOWCTBA AUCIIEPCHBIX CHCTEM 2
5 | Ilomydenue HaHOUYacTUIl cepedpa 4
6 | Onpenenenue kodhpuIEHTa BHYTPEHHETO TPEHUS KUJIKOCTH IO METOTY 2

Crokca
7 | UccrnenoBanue peolOTMUECKIX CBOMCTB HEHBIOTOHOBCKHX KHUIKOCTEH 4
Htoro 18

4.2.2 TlpakTH4ecKne 3aHATHSA
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Tabnuna 4.2.2 — [IpakTuyeckue 3aHsITUs

Ne | HaumeHoBaHME MPAKTUYECKOTO (CEMUHAPCKOTO) 3aHATHS O06mnem, yac
1 2 3
1 | ducnepcHocTb 2
2 | CTpoeHne KOJUIOUTHBIX MUTICILT 2
3 | DICKTPOKHMHETUYICCKUE SIBICHUS 2
4 | Koarymsauus 1uoGoOHBIX 30J1eH 3JeKTpoauTaMu. Bei6op nona- 2

KOaryJsiTopa
5 | Pacuer noporos koarynsuuu 2
6 | Kuneruka koarynsiun 2
7 | OnTuyeckue CBOMCTBA JUCIIEPCHBIX CUCTEM 2
8 | MonekyasipHO — KHHETUYECKHE CBOMCTBA JUCIIEPCHBIX CHCTEM 4
Htoro 18

4.3 CamocrositesabHas padora crygentoB (CPC)

Tabnuma 4.3 — CamocrosiTenpHaspaboTa CTy/ICHTOB

Ne Bpewms, 3aTpaun
pasie- Cpox lfaeM(;e HTapBLI—
na HaumenoBanue pazaena(Temsl) TUCHUTIIMHb BBIIIOJI-
(Tembi) — nonaenne CPC,
qac.
1 2 3 4
1 BBenenue. JlucniepcHble CUCTEMBI M METO/BI IOJyUEHUS | 2 HEJEIs 18
T10(GOOHBIX KOJIJIOWIOB
2 Kunernyeckue u >1MEKTpUYECKHE CBOMCTBA W METOABI | 4 Hemens 16
MCCJIEJOBAHMSI IUCIIEPCHBIX CUCTEM
3 Y CTONYMBOCTD U KOATYJISIIMS KOJJIOUIHBIX CHCTEM 6 Henens 14
4 [ToBepXHOCTHO-aKTUBHBIC BEIIECTBA 8 menens 14
5 OnTHyeckre CBOMCTBA IUCIEPCHBIX CUCTEM 10 Henens 14
6 MonexkynsipHO-KMHETUYECKHE CBOWCTBA BBICOKOIUC- | 12 Hememns 14
HEPCHBIX CUCTEM
7 Buapl nucnepcHbIX cucTeM 14 wenensa 14
8 CTpyKTypHO-MEXaHHUECKHE CBOWCTBA AMCIIEPCHBIX CHU- | 17 Hemens 10,35
CTEM
Hroro 114,35

5 IlepeyeHb y4eOHO-METOAMYECKOr0 olecreyeHHsl sl CAMOCTOSITeIbHOM pa-
00THI 00y4AIOIIMXCS MO TUCIUIINHE

CTymeHThl MOTYT TPH CaMOCTOSITEIbBHOM HM3yUYE€HUH OTIEIBHBIX TEM M BOIIPOCOB
JUCIUIUIMH MOJIb30BaThCSl Y4eOHO-HATIISIIHBIMU MIOCOOUSIMU, Y4€OHBIM 000pYIOBAaHUEM U
METOJAMYECKMMH pa3paboTkamMu Kadeapbl B pabouee BpeMms, ycTaHoBleHHoe [IpaBuiamu
BHYTPEHHETO pacropsiika pabOTHUKOB.

YueOHo-MeToAnYeCcKOe 00eCIeueHHE JjIsl CaMOCTOSTEIILHOU paboThl 00yUYarOIIUXCS
10 TAaHHOM JUCIMIUIMHE OPTaHU3YEeTCS:

OubIUOMEKOU YHUBEPCUMEMA.!

10
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e OUONIMOTEUHBIN (POHJ YKOMIUIEKTOBAH Y4eOHOM, METOMUYECKON, HaAy4YHOH, Nepu-
OJIMYECKOM, CIIPABOYHON U XYJ0KECTBEHHOU JIMTEPATYpPOU B cOOTBETCTBUM ¢ YII 1 naHHOU
PIT/I;

® HMEETCS JOCTYI K OCHOBHBIM MH(GOPMAIMOHHBIM 00pa30BaTEIbHBIM pecypcam,
nH()OpMaIIMOHHON 0a3e JaHHBIX, B TOM 4yucie Oubmuorpadguyeckoi, BO3MOKHOCTb BbIX O-
na B HTEpHeET.

Kagheopoi:

e myreM oOecrniedeHUs ~ JOCTYINHOCTH  BCEro  HE0oOXoAuMoro  y4eOHO-
METOJIMYECKOTO U CIIPAaBOYHOTO MaTepHana;

® IyTeM MPEAOCTaBICHUS CBEACHUI O HAIMYMHM Y4eOHO-METOJUYECKON JHTepa-
TYpPbI, COBPEMEHHBIX MPOTPAMMHBIX CPE/ICTB.

® [yTeM pa3pabOoTKH:

— METOAMYECKUX PEKOMEHJIaluii, MocOOUii MO OpraHu3alliid CaMOCTOSITEIbHON pa-
OOTBI CTYJICHTOB;

— TeM pedepartos;

— BOTIPOCOB K 3a4eTYy;

—METOAMYECKUX YKa3aHUM K BBITIOJIHEHUIO JTJA0OPaTOPHBIX PAdOT U T.1.

munozpagueii yHusepcumema:

— TIOMOIIIb aBTOPaM B MOJATOTOBKE W W3JaHUHM HAYYHOH, YI€OHOU M METOIUYECKOU
JUTEPATYPHL;

—yIOBJIETBOPEHHE MOTPEOHOCTH B TUPAKUPOBAHUU HAYYHOU, yUeOHOU U METOINY €-
CKOM JIUTEPATYPHI.

6 Oﬁpa3OBaTeJIbHI>Ie TEXHOJOTruHu. TexHOoJ0ruu MCnoJb30BaHUS BOCIHTATEIb-
HOTO IMoTeHIInaJa JTUCIHUIIJINHbI

Peannsanys KOMIIETEHTHOCTHOTO MOAXO0AA IPEIyCMaTPUBAET IIUPOKOE HCIIOIB30-
BaHUE B 00pa30BaTEIbHOM IPOILIECCE aKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBEACHUS 3a-
HATUNA B COYETAHUH C BHEAYIUTOPHOU pabOTOM C LEIbi0 (OPMUPOBAHUS YHUBEPCAIbHbIX,
o01enpodecCHOHAIBHBIX U TPOPECCUOHATBLHBIX KOMIIETEHIIUN 00yUYarouXcsl.

Tabnuma 6.1 — UaTepakTuBHBIE 00pa3oBaTeNbHbIC TEXHOJIOTHH, HCIIOIb3yEeMbIE TIPU
MPOBEICHUH ayAUTOPHBIX 3aHITHIA

Hcnonb3yemsbie uutep- | O0beM,
HaumenoBanue paznena (TeMbl JIEKIIMH, TPAKTHYECKOTO WIIH
No aKTUBHBIE 00pa3oBa- Jac.
1abopaTOPHOTO 3aHSATHUS)
TEJIbHbIE TEXHOJIOTHH
1 2 3 4
1 | Jlabopatopnas pabota: «MeToxbl MoJlyueHHE KOJUIOMIHBIX | Pa30op KOHKpeTHBIX 2
pacTBOPOBY» CUTYalHi
5 | Ilpaktuueckoe 3ansatue: «CTpoeHHe KOJUIOUIHBIX MHULIEIIT Paz00p KOHKpPETHBIX 2
CUTYalHi
Htoro 4

Copnepxkanue JUCHUILIAHBI 00J1ajaeT 3HAYUTEIHHBIM BOCIUTATEIBLHBIM MTOTEHIIN a-
JIOM, TIOCKOJIBKY B HEM aKKyMYJIMPOBaH MCTOPUYECKUN M COBPEMEHHBIN HAYYHBIN OIBIT
11
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yesioBeuecTBa. Peanuszaiys BOCIUTATENBHOTO MOTEHIIMAIA TUCHUIIIIMHBI OCYIIECTBISETCS
B paMKax €IMHOT0 00pa30BaTEIHLHOTO M BOCIUTATEIHLHOTO MPOIECCa U CIIOCOOCTBYET He-
MIPEPHIBHOMY Pa3BUTHIO JJUIHOCTH KaXKJ0T0 oOydJaromierocs. JucuumminHa BHOCUT 3HAY U-
MBI BKJaa B (GopMHpOBaHHE OOIIEH W TPo(ecCHOHATBLHOW KYJIbTYpPhl 00YyYaro IUXcs.
ConepxkaHue AUCIUIUIMHBI CIOCOOCTBYET MPOPECCUOHATBHO-TPYIOBOMY BOCIUTAHUIO
00yyJarommxcs.

Peanuzanusi BOCOUTATEIBLHOTO MOTEHIMANA TUCIUIUIMHBI IOJIpa3yMEBaET:

- 1eJICHAIIPABIICHHBIA OTOOP MpenojaBaTeyeM U BKJIIOUYEHUE B JICKIIMOHHBIN Mate-
puai, Marepuan JJid MPaKTHUYEeCKUX U J1a00paTOPHBIX 3aHITHI COMEp KaHMs, TE€MOHCTPU-
pyromiero oOy4aronmmcst 00pasiibl HACTOSIIET0 HAYYHOTO MOJABMKHIUYECTBA CO3/1aTeNe U
npecTaBUTENIe JaHHOW OTpaciu Hayku (IIPOU3BOJCTBA), BHICOKOTO MpodeccuoHain3mMa
yUeHbIX (TIpe/icTaBUTENeN MPOU3BOJICTBA), X OTBETCTBEHHOCTH 3a PE3yJbTaThl U MOCIE/I-
CTBHUS JIESITEIILHOCTH JUIsl YEJIOBEKa M OOIIECTBA; MPUMEPHI MOJJIMHHOW HPAaBCTBEHHOCTU
JOJIEH, IPUYACTHBIX K PA3BUTHIO HAYKH U MPOU3BOJICTBA, a TAKKE MPUMEPHI TBOPUECKOTO
MBIIUICHUS;

- IPUMEHEHUE TEXHOJIOTUM, POpM M METOJOB MPENOJIaBaHusl TUCIUILUIMHBI, UM €HO-
IIUX BBICOKMI BOCHUTATEIbHBIN d(PEKT 3a cueT co3gaHusl YCIOBUM ISl B3aUMOJICUCTBUS
00yyJaromuxcsl ¢ MpernojaBareyieM, IPyruMu o0yJaroluMUCs, TIPEACTaBUTEIIMU padoTo-
natened (komaHjHas paboTa, MPOEKTHOE O0yudeHHe, pa300p KOHKPETHBIX CUTYyallui, pe-
IIICHUE KEHCOB);

- JIMYHBIA TpUMEpP MpernojaaBaTelis, JAEMOHCTpAIM0 UM B 00pa3oBaTeNnbHON e si-
TEJILHOCTH M OOIIEHUH C 00YYAIOIIMMHUCS 32 paMKaMu 00pa30BaTebHOTO MPOIlecca BbIC O-
KoM 0011e#t 1 mpodeccuoHaIbHOM KYJIbTYPHI.

Peanuzanusi BocMTaTEeNIbHOTO TMOTEHIIMANA AMCIUIUIMHBI HAa YY€OHBIX 3aHATHUSX
HaIpaBJeHa Ha MOIepKaHUE B YHUBEPCUTETE €IMHOM pa3BUBAIOIIEi 00pa30BaTEeNbHON U
BOCIIMTATENBHOUN cpebl. Peann3anusi BOCIUTATENBHOTO MOTEHIMAIA TUCIUIUIMHBIL B X0J1€
CaMOCTOSITeJILHOM pabOThl OOYYaIOIMIUXCS CIOCOOCTBYET PA3BUTHIO B HHX IIEICYCTPE M-
JIEHHOCTH, UHUIIMATUBHOCTH, KPEAaTUBHOCTH, OTBETCTBEHHOCTH 3a PE3yJIbTaThl CBOEU pa-
00THl — Ka4eCTB, HEOOXOAMMBIX ISl YCIEUIHON COLMaIM3alui U TPOQPECCHOHATHEHOTO
CTAHOBJICHUS.

7 ®oH/ OIEHOYHBIX CPEACTB /JIA NMPOBEAEHUsS NMPOMEKYTOUYHOH aTTeCTAlMU
00y4arIIMXCs M0 JUCHHUILIHHE

7.1 TlepeyeHb KOMIETEHIHII ¢ YKA3aHUEM J3TanoOB UX (POPMHPOBAHUS B MPO-
1ecce 0CBOEHHsI OCHOBHOI MPOo(ecCHOHANIBHOI 00pa30BaTEIbHOI MPOrPaMMBbI

Tabmuma 7.1 — Dtansl hopMupoBaHusi KOMIETEHIUN

Kon v HanmeHnoBaHue komre- | Itansl™ GopMUPOBaHUS KOMIETCHIIHIA
TEHITUHN U TUCHUTIIMHBI (MOJYJIN) W MPAKTUKH, MIPU U3y4YEeHUU/ TIPOXOKICHUU
KOTOPBIX ()OPMUPYETCS NaHHAs KOMIETEHITH
HavaJIbHBIN OCHOBHOH 3aBEPIIAIOIINI
1 2 3 4
[IK-1.2 ComocraBnser pe- | MaTtepuanoBeneHue (OCHOBBI, KOMIIO3UIIMOHHBIE U HAHOCTPYKTYPHUPO-
3yJbTaThl HACITBITAaHUH BaHHBIC MAaTEPUAIIBI)
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CBOICTB OIIBITHBIX OOpPa3IOB
KOMIIO3UIIMOHHBIX ~MaTepHa-
JIOB ¥ TPAJULHUOHHO BBIITYC-
KaeMOM MPOAYKIUU

[ToBepXHOCTHBIE SIB-
JIEHUS U JUCTIEPCHbIE
CHUCTEMBI

[Iponeccsl nomyueHus
HAHOYAaCTHL] W HaHO-
MaTepHaJIOB

[IK-1.3 OcymecTBasier moj-
TOTOBKY OTY€Ta O MPOBEICH-
HBIX UCCIICOOBAHUAX

[Ipou3zBoacTBEHHAS TEXHOJIOrHYecKas (TIpo-

eKTHO'TCXHOHOFI/I‘leCKaﬂ) IIpaKTHUKa

[ToBepXHOCTHBIE SIB-
JICHUS M AUCTIEPCHBIE
CHCTEMBI
Hano- u mukpoauc-
MEePCHBIC MATHUTHBIE
CHCTEMBI

MarepuanoBenenne (OCHOBbI, KOMITO3UIIUOHHBIE
Y HAaHOCTPYKTYPUPOBAHHbBIE MATEPUAIIbI)

[1K-4.2 TIpoBOAUT CTaTUCTH-
YEeCKUU aHaJIN3 Pe3yJIbTaTOB
WU3MEpPEHUI BBIOOPKH OTIBIT-
HOU mapThH 00pas1oB

DJIeKTpOHHAs
MUKPOCKOTIHUS

AHanutuyeckas XUMHs U
(bU3MKO-XUMHUYECKUE Me-
TOJIbl aHAJIN3a
AmnmapartHoe U Ipo-
rpaMMHO€E oOecrieueHue
MHKpPO- U HAaHOCUCTEM-
HOW TEXHHUKHU

OCHOBBI Hay4YHBIX UC-
CJIEI0BaHUU

OCHOBBI HH)XEHEPHOTO
TBOpYECTBA

IToBepXHOCTHBIE SIB-
JICHUS U JUCIIEPCHbIE
CHUCTEMBI
[IpousBoacTeeHHas
SKCIUTyaTallMOHHAs
IpaKkTHUKa

7.2 Onucanue nmoka3artejeil U KpUTepreB OLIEHUBAHUSI KOMIIETEHUMA HAa pa3-

JIMYHBIX JTalax ux (l)opanOBamm, OIIMCaHHuC IIKAJ OICHUBAHHUA

Tabnuna 7.2 — [lokazaTenau U KpUTEpUU OLIEHUBAHUSI KOMIIETEHIIUM, 1IIKaa OLeHU-

BaHUA

Konx ITokazarenu Kpurepun n mkaina oueHMBaHUS KOMIETEHIINI

KOMIICTCH- OLCHUBAHHA [Toporossiii [IpoaBuHyTHII Bricokuii ypoBEHb

11K/ 9Tar KOMIIETCHIUH YPOBEHB YPOBEHb («oTIMYHOY)

(vkasvieaemcs | (uHOUKAMOpb («yIOBIIETBOPUTENB- | (XOPOIIIO»)

HazeaHue 00CmudCeHUs HO)

amana u3 | KomnemeHyui,

n.7.1) 3aKpenjieHHvle 3a
OUCYUNTIUHOTL)

1 2 3 4 5

IK-1/ IMIK-1.2  Como- | 3HaTh: 3HaTh: 3HaTh:

3aBepIlao- CTaBJISIET PE3YJib- | - POJIb TEOPETUUYECKUX | - POJb TEOPETH- | - POJb TEOPETUUYECKHUX

TV TaTbl WCIBITAHUN | OCHOB TETEPOTEHHBIX | YECKUX  OCHOB | OCHOB  TE€TEPOTCHHBIX
CBOMCTB  ONBIT- | MPOLECCOB, B KOTO- | F€TEPOrE€HHBIX MPOIIECCOB, B KOTOPBIX
HBIX  00pasmoB | PIX OCOOYIO POJIb UT- | MPOIECCOB, B | 0COOYI0 pOJIb HIparoT
KOMITO3UI[MOH- paloT pa3Mepbl  Ya- | KOTOPBIX OCOOYIO | pa3Mephl YacTHIl, IO-
HBIX MAaTEpPHaJOB | CTUI, IOBEPXHOCTH | POJIb UTPAIOT | BEPXHOCTH paznena
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Kog ITokaszarenu Kpurepun un mkana olleHHBaHNUS KOMIIETEHIUH
KOMIICTCH- OLICHUBAHHUA [ToporoBsbiii [IpoaBuHyTHIN Bricokuii ypoBeHb
1uy/ dTal KOMIICTCHIHUH YPOBEHD YPOBEHb («oTIIHYHOY)
(ykasvisaemces | (uHOUKAMOPbL («ymOBIIETBOPUTENB- | (XOPOIIIO»)
Ha3zeanue docmudiceHus HO)
amana u3 | KomnemeHyui,
n.7.1) 3aKpenjieHHvle 3d
OUCYUNTIUHOTL)
1 2 3 4 5)
U TPaJUWLMOHHO | pa3dena ¢a3 U MeX- | pa3Mepbl YyacTHll, | ¢a3 u Mex(pazHble SB-
BBIIIyCKaEMOM (azHbIe SBICHUS. MIOBEPXHOCTHU JICHMUSL.
MPOIYKIIHH paznena a3z wu | - KJIaCCU(PHUKAIUIO
YMmeTs: Mex(pa3Hble SB- | JUCIEPCHBIX  CHCTEM
IIK-1.3 Ocy- | - pacuuTsIBaTh yAEIb- | JICHHUS. UX CBOWCTBA, CHUCTEMBI

mMECTBIIACT IIOA-
TOTOBKY OTYCTa O
IMPOBCACHHBIX
HCCICOOBAHUAX

HYI0 U OOIyI0 MeEX-
(ba3Hy0 IOBEPXHOCTH,
€€ U3MEHEHUE B 3aBU-
CUMOCTH OT JAHCHEpC-
HOCTHU

-COCTaBJIATH (PopMyy
MULEIBI U paccuu-
THIBaTh IOPOI KOAary-
TSI,

Bnagers (unu Umets
OTIBIT JESTEIbHOCTH):
--HaBbIKaMHU IOJy4Ye-
HUS JMCIIEPCHBIX CH-
CTeM

3HaTh!
- mpaBuia odopmiie-
HUS OTYeTa

YmMeTh:

- OCYUIECTBJAThH IIO-
CTaHOBKY II€JIEN U 3a-
nad paboThl TIPH BBI-
IIOJIHEHU N HAay4YHBIX
HCCJICI0OBAHUIM;

Bnanets (wm Umeth
OTIBIT JESATEIHHOCTH):
- HaBBIKAMHU aHaJInu3a
pe3yJIbTaTOB  HUCCIIe-
JIOBaHUM

- kiaccuduka-
LU0  Jucnepc-
HBIX CHCTEM WHX
CBOICTBA, cH-
CTEMBI C KUJIKOU
U Trazo00pa3Hoii
JACIIEPCUOHHOU
cpenoil: 301U,
CYCTIECH3HH,
SMYJIbCUH, TIEHBI,
MacThI; UMETh
MPEACTABICHUE O
cucTreMax c
TBEPAOU JUCIIEep-
CHOHHOU Cpeqon;

YMers:
-pacuUTHIBATh
VACIBbHYIO U 00-
myro  Mexdas-
HYIO MOBEPX-
HOCTh, €€ H3Me-
HEHHE B 3aBUCH-
MOCTH OT JIUC-
MIEPCHOCTH
-COCTaBJIATh
bopmyny MU-
LEJJIBl M paccyu-
TBIBATH  TIOPOT
KOaryJIsIIHH,
-pacuuTHIBATh
KOHIICHTPAIUIO
qucnepcHoit  da-
36 U pa3Mep ya-
CTHII TI0 BEJH-

C KHUJKOW W Ta3000-
pa3HOl  JIUCHEPCHOH-
HOM  Cpenou:  30JIH,
CYCIIEH3HUH, AMYJIbCHH,
NIEHBI, I1aCThl, HMMETh
NPEACTABICHUE O CH-
cTeMax C TBEPJIOH AMC-
MIEPCUOHHON CpeIoi;

- 3HaTh CTPOCHHE MH-
HeJT U KOarylupyro-
IO CIOCOOHOCTh
AIEKTPOJIUTOB.

YMers:

- PacCUHMTHIBATH YNEIb-
HYI0O U OOIIyI0 MexX-
(ha3Hy0 TOBEPXHOCTb,
€e M3MEHEHHE B 3aBH-
CUMOCTH OT JuCHepcC-
HOCTH

-COCTaBJIATh (HOpMyILy
MUIEIIBl U PACCUUTHI-
BaTh IIOPOT KOAaryls-
UM,

-paccuMTHIBaTh  KOH-
LEHTpalMI0  Jucrepc-
HOM (a3el M pazmep
YacTUIl TIO BEIWYHHE
CBETOPACCESTHHS

- paccuuThIBaTh K0d3(-
bumment  guddysum,
CKOpOCTh  CEMMEHTa-
OUU W OCMOTHYECKOE
JIaBIIEHUE 110 pa3Mepy
JaCTHI]
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Kog ITokaszarenu Kpurepun un mkana olleHHBaHNUS KOMIIETEHIUH
KOMIICTCH- OLICHUBAHHUA [ToporoBsbiii [IpoaBuHyTHIN Bricokuii ypoBeHb
1uy/ dTal KOMIICTCHIHUH YPOBEHD YPOBEHb («oTIIHYHOY)
(ykasvisaemces | (uHOUKAMOPbL («ymOBIIETBOPUTENB- | (XOPOIIIO»)
Ha3zeanue docmudiceHus HO)
amana u3 | KomnemeHyui,
n.7.1) 3aKpenjieHHvle 3d
OUCYUNTIUHOTL)
1 2 3 4 5)
YHHE CBeTopac-
cesaHus Bnagers (nnu Mmets

Brnaners (vm
HMmeTs onbIT ne-
SATEIIBHOCTH):

- HaBBIKAMHU TIIO-
JIy4EHUS JIUC-
MEPCHBIX CUCTEM
- HaBBIKAMH pac-
YyeTa napaMmeTpoB
U CBOWUCTB JHC-

MEPCHBIX cu-
CTEM;

3HaTh:

- npaBuia

odopmIleHUsT OT-
yera

- COBpPEMEHHBIE
MporpaMMHbIE
CpeacTBa co3ja-
HUA  TIpE3eHTa-
U 10 HAYYHBIM
pabotam

YMers:

- OCYILIECTBIIATH
MOCTaHOBKY IIe-
Jel W 3a7ad pa-
O00TBl TpPHU  BBI-
NOJHEHUH Hay4-
HBIX HCCIIe/IOBa-
HUM;
- TIOJy4aTh U 00-
pabaTbiBaTh He-
00X0aUMYIO IS

HCCIe0OBaHUuN
HAyYHYIO WH-
dbopmaruio;

OTIBIT JEATEIBLHOCTH):

- HaBBIKaMU MOJyYECHUS
JIUCTIEPCHBIX CUCTEM

- HaBBIKAMM pacyera
rapaMeTpoB U CBOWCTB
JIACTIEPCHBIX CUCTEM;

- HaBbIKaMU yIIpaBJie-
HHUS U UCTIOJIb30BaHUS
ITIOBEPXHOCTHBIX SIBJIE-
HUH

3HaTh:

- mpaBuia oopmiieHus
OTYETOB

- COBpPEMEHHBIE TIpO-
TpaMMHBIE  CPEICTBa
CO3J1aHus MIPE3CHTALUN
10 Hay4HBbIM paboTam

- MEpPCHEKTHBBI Pa3BH-
TS  HAHOWHIYCTpPWH,
BKJIIOYass MHTErparuio
CO CMEXHBIMU o00ia-
CTSIMU Hay4YHO-
oOpasoBarenbHON Jes-
TEJIbHOCTU U TPOMBIILI-
JICHHOTO TIPOH3BO/I-
CTBa;

YMers:

- OCYIIECTBJIATH IIO-
CTaHOBKY LieJed M 3a-
nad paboThl MPH BHI-
NOJHEHUH  HAYYHBIX
HCCJICTOBAHUIM;

- mojy4yatb W o0Opaba-
THIBaTh HEOOXOJIUMYIO
I E; UCCIJIEIOBaHUM

HayyHyl0  HH)OpMa-
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Kog ITokaszarenu Kpurepun un mkana olleHHBaHNUS KOMIIETEHIUH
KOMIICTCH- OLICHUBAHHUA [ToporoBsbiii [IpoaBuHyTHIN Bricokuii ypoBeHb
1uy/ dTal KOMIICTCHIHUH YPOBEHD YPOBEHb («oTIIHYHOY)
(ykasvisaemces | (uHOUKAMOPbL («ymOBIIETBOPUTENB- | (XOPOIIIO»)
Hazeauue docmudiceHus HO)
smana us | Komnemenyui,
n.7.1) 3aKpenjieHHvle 3d
OUCYUNTIUHOTL)
1 2 3 4 5)
IIUO;
Bnaners (mnu - CHUCTEMaTU3HpOBAaTh
HMeTh onbIT 1e- | HAYYHO-TEXHUYECKYIO
ATEIBHOCTH): U DKCHEPUMEHTAIbHYIO
- HaBBIKAMH aHa- | HHPOPMAIUIO
Jau3a  pe3ynbTa-
TOB HuccaenoBa- | Bnagets (mu Umethb
HUH OTIBIT JEATEIBLHOCTH):
- HaBbIKAMM | - HaBbIKAMHM aHaJlu3a
[IPEIOCTABIICHUSI | PE3YJIbTATOB HCCIENO-
OTYETOB  DKCIE- | BAHUU
PUMEHTAIIbHBIX - HaBBIKAMHU  TPEIO-
U3MEPEHUI CTaBJICHUSA OTYETOB
9KCIIEPUMEHTAIBHBIX
M3MEpPEHUI
- HaBbIKaMU CO3/1aHUS
Y TIPEJCTABIJICHNUS IIpe-
3eHTalui 110 MaTepua-
JlaM Hay4yHBIX HCCIIe-
JIOBAHU U
[1K-4/ [IK-4.2  TIpoBo- | 3HaTh: 3HaTh: 3HATh:
3aBepILAO- IUT CTaTUCTU4Ye- | - (GyHIaMEHTaJIbHBIC | - byHnameHn- | -  QyHAaMeHTaJIbHBIE
i CKHI aHaJM3 pe- | OCHOBBI  IIPOLIECCOB | TAJIbHBIE OCHOBBI | OCHOBBI IIPOLIECCOB
3y/lbTaTOB HU3MeE- | CHHTE3a KOJIJIOMJIHBIX | IPOLECCOB CHH- | CHHTE3a KOJUIOMIHBIX
peHuii  BBIOOPKH | CHCTEM, T€3a  KOJUIOMA- | CUCTEM,

ONBITHOM NapTHH
00pasIos

YMeTs:
- CHHTE€3UPOBaTh KOJI-
JIOUIHBIE PACTBOPHI

Bnanets (wmm Imeth
OTIBIT JESATETHLHOCTH):
- HaBBIKaMH oOIpeje-
JICHHUSI PEOJIOTUYECKUX
CBOMCTB JIUCIIEPCHBIX
CHCTEM;

HBIX CHCTEM,

- 0OasoBoe 000-
pyJ0OBaHUE,
PUMEHSIEMOE
IS aHanm3a
JUCIIEPCHBIX CH-
cTeM;

VYMmeTs:

- CHHTE3UpOBATh
KOJLIIOUIHBIE
pacTBOPBI;

- OTJIHMYaTh KOJI-
JOWJHBIE  pac-
TBOpI)I OT UCTHUH-

- 0a3zoBoe 000OpymOBa-
HUE, IPUMEHSIEMOE IS

aHajn3a JHUCIIEPCHBIX
CHCTEM;
- METOABl TOJYYEHUS

JTUCIIEPCHBIX CUCTEM H
UX KJIacCU(DHUKAINIO;

YMeTsh:

- CHUHTE3MpPOBATh KOJI-
JIOWTHBIE PACTBOPHI;

- OTJIMYaTh KOJUIOM]I-
HbIE PacTBOPHI OT HC-
THUHHBIX, HCCIEN0BaTh
CBOMCTBA KOJUIOMIHBIX
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Kog ITokaszarenu Kpurepun un mkana olleHHBaHNUS KOMIIETEHIUH
KOMIICTCH- OLICHUBAHHUA [ToporoBsbiii [IpoaBuHyTHIN Bricokuii ypoBeHb
1uy/ dTal KOMIICTCHIHUH YPOBEHD YPOBEHb («oTIIHYHOY)
(ykasvisaemces | (uHOUKAMOPbL («ymOBIIETBOPUTENB- | (XOPOIIIO»)
Ha3zeanue oocmudiceHus HO)
amana u3 | KomnemeHyui,
n.7.1) 3aKpenjieHHvle 3d
OUCYUNTIUHOTL)
1 2 3 4 5)
HBIX, HCCIEHO- | CUCTEM;
BaTb  CBOIICTBA | - KAYECTBEHHO OIpee-

KOJUTOUIHBIX CH-
CTEM;

Bnanets (wm
HMmeTs onbIT ne-
SATEIIBHOCTH):

- HaBBIKAMH
onpeeaeHus
PEOJIOTMYECKUX
CBOMWCTB JycC-
MEePCHBIX cH-
CTEM;

- METOJJAMH BEI-
Oopa IMEeKTPOIIH-
Ta-KoaryJsTopa
U pacuera ero
HanMEHbIIEH
KOHIICHTPALUU
HEOOXO0IMMOM
JUISE OCEHaHMS
JMcTiepcHoil da-
3BI;

JSTh pa3Mephl YaCTHIIL B
JIMCTIEPCHOM CUCTEME;

Bnaners (wn mets
OTIBIT J€SITEIbHOCTH):
-.HaBbIKaMU OIpeJeIie-
HUS ~ PEOJIOTUYECKUX
CBOMCTB  JIUCIIEPCHBIX
CHUCTEM;

- MeToJaMH BBIOOpa
JJIEKTPOJIUTA-
KOaryJsTopa u pacyera
€ro HauMEHbIIEH KOH-
[EHTpaIluu Heo0XOou-
MOM A1 OCEAaHMs
JCTIEPCHOM (ha3br;

- HaBbIKaMU pacyeTa
YIEIBbHON ITOBEPXHO-
CTH

7.3 TunoBbie KOHTPOJIbHbIC 33J]aHUSI WJIH HMHbIE MAaTePUAJIbI, HEOOX0AMMbIe
JJISl OHEHKHW 3HAHWI, YMeHHl, HABBIKOB U (WJIM) ONBITA JAeSTeJIbHOCTH, XapaKTep -
3yIOIIUX 3Tanbl GOPMUPOBAHUA KOMIIETEHI[UI B Mpolecce OCBOCHUA OCHOBHOI Mpo-

(peccuonanbHoil 00pa3oBaTEbHON POrPAMMBbI

Tabnuua 7.3 - [lacnopT KOMILJIEKTa OLIEHOYHBIX CPEACTB JJI TEKYLIEr0 KOHTPOJIS

YCIIEBAEMOCTH
Ne | Paznmen (tema) nucuu- | Kog xontponu- | TexHomorus OneHounsle cpeactBa | Onucanue
/Tl | TUTMHBI pyeMoii komrie- | popMupoBa- HauMeHOo- | NoNe LIKaJ o11e-
TEHIMH (WM €€ | Hus BaHUeE 3alaHui HUBaHUs
YacTH)
1 2 3 4 S) 6 7
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Beenenue. /lucnepc- [1K-1.2 JICKIIHS, oryer mo |1 CoracHo
Hble cucTembl 1 Meto- | [1K-1.3 MpakTU4YecKoe | Jao. Tabmn. 7.2
IbI TIOJTYYEHHUS JINO- [1K-4.2 3aHSTHUE,
(hOOHBIX KOJIOUIOB nabopatopHas | goruyer 1o | 1
pa0ora, pEUICHUIO
CPC 3aman
bT3 1-12
Kunernueckue u smek- | [1K-1.2 JIEKIIHSL, OTUeT 110 | 2 CornacHo
Tpudeckue cBorictau | [1K-1.3 MpaKkTUYecKoe | Jao. Tabmn. 7.2
MeTob! ucciaeaoBanus | 11K-4.2 3aHSTHE,
JUCTIEPCHBIX CUCTEM nabopatopHas | gruyer 1o | 2
pabora, PELIECHUIO
CPC 3a1au
bT3 13-24
VYcroiunBocTs 1 koa- | IT1K-1.2 JICKIIMS, otyer 110 | 3 CortacHo
ryssus komwtouaaeix | [TK-1.3 MpaKkTU4YecKoe | Jao. Tadi. 7.2
CHCTEM I1K-4.2 3aHATHE,
nabopaTopHas p—
pabora,
CPC PEIICHHUIO
3aaq
bT3 25-36
[ToBepxHOCTHO- [1K-1.2 JEeKUus, oruer 1o | 4 CornacHo
aKTUBHBIC BEILIECTBA I1K-1.3 MPAKTUYECKOE | PELICHUIO Tabin. 7.2
I1K-4.2 3aHATHE, 3a7a4
CPC bT3 37-48
Onruueckue cBoiictBa | [1K-1.2 JICKIIMS, oTyeT 10 | 4 CormacHo
JUCTIEPCHBIX CUCTEM [1K-1.3 npaxkTHieckoe | jao. Tabin. 7.2
[1K-4.2 3aHATHE,
nabopaTopHas | oryer 1o | 5
pa0ora, PELICHHIO
CPC 3amau
bT3 49-60
MonekynsipHo- OIIK-1, JeKUus, oTyeT 1o |5 CornacHo
KuHeTHueckue  cBoii- | [1K-2 npakTuyeckoe | nao. Tabmn. 7.2
CTBa BBICOKOJHCIIEPC- 3aHSITHE,
HBIX CUCTEM naboparopHas | otuer 10 | 6
paborta, PELIEHUIO
CPC 3amay
bT3 61-72
Buael nucnepcHbix [1K-1.2 JIEKIIMS, oryer 1o | 6 CoracHo
CUCTEM IK-1.3 MpakTU4YecKoe | Jao. Tabmn. 7.2
[1K-4.2 3aHATHE,
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naboparopHas | oT4eT 1o | /7
pabora, PEIICHUIO
CPC 3aja4
bT3 73-84
CtpyKTypHO- I1K-1.2 JIeKIKA, oT4yeT 1o | 7/ CornacHo
Mexanmueckue cpou- | [1K-1.3 npakTUyeckoe | Jad. Tadi. 7.2
CTBa JIUCIEPCHBIX CH- 3aHATHE,
cTeM nabopaTopHas | oryer 110 | 8
paborta, pELIEHNUIO
CPC 3amay
bT3 85-100

BT3 — 6ank BOMpPOCOB U 3aaHU B TECTOBOM (hopme.

[Ipumepsbl TUMOBBLIX KOHTPOJIbHBIX 32IaHUI 1)1 IPOBEAeHU S
TeKYlIero KOHTPOJIA yCIeBaeMOCTH

Bomnpocs! B TecToBo# hopme

1. [Ipu cmemmBaHuu pacTBOpoB docdaTa HATpUA U Cylib(aTa ATFOMUHUS (13-
OBITOK) 00pa3yOTCs MULIEIUIBI CHEAYIOLIEr0 CTPOCHHUS

m[AIPO,] nSO,* | (2n—-2x)Na™ | 2xNa"

[AIPO,JmnPO,* | (3n—3x)Na" | 3xNa"

[Aly(SO4)s]JmnPO43- | (3n—3x)Na+ | 3xNa+

[AIPO4]ImnAI3+ | 1,5(n—x)SO42— | 1,5xS042—

2. [Ipu cmemmBaHuu pacTBOPOB CyIb(huUIa Kalus U HUTpata cepedpa (M30bITOK)
00pa3yroTCst MULIEIUIBI CIAEAYIOLIETO CTPOCHHUS

[AgNO3]mnS2— | (2n—2x)K+ | 2xK+

[Ag2SImnS2— | (2n—2x)K+ | 2xK+

[Ag2SImnAg+ | (n—x)NO3- | xXNO3-

[AgNO3]mnAg+ | 0,5(n—x)S2— | 0,5xS2—

3. [Ipu cmemmBaHuM pacTBOPOB Cyib(duia Kanus (M30bITOK) U HUTpaTa cepedpa
00pa3yroTcs MUIIEIUTBI CIEAYIOIIETO CTPOSHUS

[AgNO3]ImnS2— | (2n-2x)K+ | 2xK+

[Ag2SImnS2— | (2n—2x)K+ | 2xK+

[Ag2S]mnK+ | 0,5(n—x)S2— | 0,5xS2—

[AgNO3]mnAg+ | 0,5(n—x)S2— | 0,5x52—

4. [Tpu cMemMBaHUM paCTBOPOB TUAPOKCUAA HATpHsl (M30BITOK) U cylb(darTa me-
mu (II) 0OpazyroTcs MUIEIUIBI CAEAYIOMIETO CTPOCHUS

[Cu(OH)2]mnOH- | (n—x)Na+ | xNa+

[Cu(OH)2]mnOH- | (n—x)Cu2+ | Cu2+

[CuSO4] mnOH- | (n—x)Na+ | xNa+

[Cu(OH)2]mnCu2+ | (n—Xx)SO42— | xSO42—

S. [Ipu cmemmBaHuM pacTBOPOB TUIPOKCUAA HaTpus U cyibdara menu (I1) (u3-
OBITOK) 00Pa3yIOTCsI MULICIUIBI CIICTYIOMIETO0 CTPOSHUS
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[Cu(OH)2]mnOH- | (n—x)Na+ | xNa+
[Cu(OH)2]mnOH- | (n—x)Cu2+ | Cu2+
[CuSO4] mnOH- | (n—x)Na+ | xNa+
[Cu(OH)2]mnCu2+ | (n—x)S042— | xSO42—

Tunoseie 3a1aun

1. Berunciure pagnyc 4acTULbI 3075 30J10Ta, €ciM 3a 60 ¢ OHAa mepemMecTuIach Ha
1,065+10-5 m ipu Temneparype 20°C u BsiskocTH cpeabl 1= 1¢10-3 Hec/m2.

2. I'mapozons HgS monyden npomnyckanueM H2S depe3 BoaHbIM pacTBOp OkcHia
prytu. Hanuiure ypaBHeHHE peakiuu oOpa3oBaHus 3051 U GOPMYITY MHIICIIIbI, €CIU
cTabunuzatopom 30114 sBisiercss H2S. Onpenenvte 3HaK 3apsaa KOJJIOUIHON YaCTUIIBI.

3. Jomyckasi, 4TO B KOJJIOMIHOM PAcTBOPE 30J10Ta KaXK/1ask YacTHIlA MPEJCTaBISIET
coboii ky0 ¢ qmuHO# pedpa 2¢10-8 M, paccuuTaiiTe: a) YMCII0 YacTuIl B 1 T 3015 30J10Ta; 0)
0O0IIyIO0 TUIOIIAAL TOBEPXHOCTH YacTHI] 30510Ta. [ImoTHOCTE 30710Ta paBHa 19,6103 xr/™M3.

Tembl KypcoBbIX padboT

1. IncniepcHble cUCTEMBI B IPUPOJE U TEXHUKE.

2. MeTo/Ib1 TONTy4eHUs AUCTIEPCHBIX CHCTEM.

3. MemOpaHHBIE METOIBI OUNCTKU AUCTIEPCHBIX CHCTEM.

4. AacopOuust Ha TpaHUIIE Ta3 - )KUJIKOCTb.

5. AncopOrusi Ta30B Ha TBEPBIX HETIOPUCTHIX M MAKPOTIOPUCTHIX
ajcopOeHTax.

6. AncopOrusi ra30B HA ME30MOPUCTHIX aJICOPOCHTAX.

7. AncopOuust )KMJIKOCTH Ha MOBEPXHOCTHU TBEPJOTO TeJa.

8. CymHocThb U Ki1accu(ukaius MeTo0B XpoMaTorpadum.

9. DnexTpuyeckue CBONCTBA IUCIEPCHBIX CUCTEM.

10.
. MOneKyIsIpHO-KMHETUYECKUE CBOMCTBA TUCIIEPCHBIX CUCTEM
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

11

OnTuyeckue CBOMCTBA UCIEPCHBIX CHCTEM.

CenumeHTallMOHHASI YCTOMYUBOCTD IUCTIEPCHBIX CUCTEM.
ArperaTuBHasi yCTOWYHUBOCTh TUCTIEPCHBIX CUCTEM.
Teopust ycTOHYUBOCTH JINO(HOOHBIX 30JIEH.

3ammra KOJJIOUIHBIX CUCTEM.

30JI1 ¥ CyCIICH3HUH.

IIacTel u renm.

OMYJIbCUH.

I1ensl.

Anpo3oiu.

[Topowkwu.

BricokoMolieKyIipHbIE COEUHEHUS.

Crynuu.

benkn.

Komnonnnasie ITAB.
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[10JIHOCTBIO OLICHOYHBIE MAaTEPHUAIbl U OLICHOYHBIE CPEACTBA I IIPOBEJICHHUS Te-
KYILEro KOHTPOJIA YCIIEBAEMOCTH NpeACTaBIIeHbl B Y MM 1o nuciunmiuse.

TunoBble 3a1aHuA I IPOBEAEHNUSI TPOMEKYTOYHOM aTTecTAlNH 00y4aro-
HIMXCH

IIpomesicymounas ammecmayus MO JUCHUILUIMHE MPOBOAUTCS B QOpME SK3aMEHA.
DK3aMEeH MPOBOJUTCS B BUE OJIAHKOBOTO TECTUPOBAHHUS .

JIns  TecTUpOBaHUS HCHOJIB3YIOTCS KOHTPOJbHO-U3MEPUTENIbHBIE MaTepHUallbl
(KNM) — Bomipocsl U 3a1aHKs B TECTOBOM popMe, COCTABIISIFOIINE OAHK TECTOBBIX 3aJJaHUMN
(bT3) mo mucuMIUIvHEe, yTBEP>KIECHHBIN B YCTAHOBJICHHOM B YHUBEPCUTETE TOPSJIKE.

[IpoBepsieMbIMH Ha MPOMEKYTOYHOM aTTECTALMU DJIEMEHTAMU COJACPKAHUS SIBIISA-
IOTCS TEMbl TUCHUIUIMHBI, YKa3aHHbIE B paszeie 4 HacTosiield mporpammbl. Bee Tembl
muciuiuinebl oTpakeHbl B KUM B paBubix noisax (%). bBT3 BkirovaeTr B ce0si HE MeHee
100 3amanuii u noctositHHO NonoiHseTcs. BT3 xpanuTcs Ha OyMa)XXHOM HOCHUTEJE B COCTa-
B¢ YMM wu anexrponnom Buae B DMOC ynusepcurera.

JL1st npoBepKU 3HaHUL UCTIOIB3YIOTCS BOIIPOCHI U 3a/IaHUS B pa3JIMYHBIX (hopmax:

—  3aKpbITOH (C BEIOOPOM OJIHOTO WJIM HECKOJIBKUX MPABUIIBHBIX OTBETOB),

—  OTKpPBITOH (HEOOXOMMO BIUCATH MIPABUIHHBINA OTBET),

— Ha YCTaHOBJICHUE MPABUIILHOM MOCJIEN0BATENBHOCTH,

— HAa YCTaHOBJICHUE COOTBETCTBHSI.

Ymenus, nagviku (unu onvlm OoesimenbHOCMU) U KOMHEmMeHyuu TPOBEPSIOTCA C MO-
MOIIbI0 KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX 337a4 (CUTYallMOHHBIX, MPOWU3BOJICTBEH-
HBIX WJIM KEMCOBOIO XapakTepa) U pa3IMuyHOIo BHJIa KOHCTPYKTOPOB. Bee 3amaun sBIsoT-
Csl MHOTOXOJ0BbIMU. HekoTopble 3amauu, MpOBEPSIOLIUE YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETCHIMM, SBJISIFOTCS MHOTOBAapUaHTHBIMU. YacTh yMEHUM, HABBIKOB U KOMIIETCHIIUN
psMO HE OTpakeHa B (OPMYJIMPOBKAX 3a7a4, HO OHU MOTYT OBITH MPOSIBICHBI 00yJaro-
IIUMHUCS TIPU UX PELICHUU.

B xaxnwiii Bapuant KM BrIIrO4arOTCs 3aaHus 110 KaXKIOMY IPOBEPSEMOMY 3JIe-
MEHTY COJIEp>KaHHsI BO BCEX MEPEUMCICHHBIX BhIIIE (JOpMax M Pa3HOTO YPOBHS CIIOKH O-
ctu. Takoit popmar KM mno3BosisieT 00bEKTUBHO OMPENEIUTh KaYeCTBO OCBOCHHS 00Y-
YalOUMMUCS OCHOBHBIX AJIEMEHTOB COZAEpPKaHUS TUCUUILIMHBI U YPOBEHb C(POPMUPOBAH-
HOCTH KOMIICTCHIIMH.

IIpuMepbI TUNOBBIX 3a/IaHUI /1J1sl IPOBEAEHNsI TPOMEKYTOYHOM aTTeCTANUN
00yYaromuxcs

3amanue B 3aKpHITON (hopme:
[Ipu yBenmnyeHUM TUIOTHOCTH TUCTIEPCUOHHON cpebl PO CKOPOCTh CeTMMEHTAIINN

1. YBEIINYUTCS
2.  YMEHBIIUTCS
3. HE U3MEHUTCS

3anaHue B OTKpbITON (hopme:
21
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M3 kaKuX KOMIIOHEHTOB COCTOMT JIF00ast AUCTICPCHAA cucrema?

3alaHu€e HAa YCTAHOBJIEHHUE NIPaBUJIBHOM MOCIIEI0BATEILHOCTH,

PaccraBbpTe HOHBI KOAryJATOpbl OTHOM M TOM K€ BAJICHTHOCTH I10 BO3PACTAHUIO KO-
arynupymomei cnocoonoct: Li' <Na" <K" <Rb" <Cs”

3alaHKe Ha yCTAaHOBJICHUE COOTBETCTBHUS:

KoMneTeHTHOCTHO-OpUEHTUPOBaHHAs 3a7a4a:

3apsn wactun ruapo3ois SiO, BO3HHMKAET B pe3yiabTaTe AWCCOIUALNN KPEMHEBOM
kucnotel H,Si03, oOpasyrorieiicsi Ha TOBEPXHOCTU KOJUIOWIAHOM YacTHUIIBI MPH B3aUMO-
JEWCTBHU TIOBEPXHOCTHBIX MoJieKyn SiO, ¢ Bogoit. Harummre popmyny mumesist 30ms. K
KaKoMy 3JIEKTpOAY OyAyT ABUTaThCs YACTUILIBI MPU AIeKTpodopese?

[10oTHOCTBIO OLIEHOYHBIE MaTEPHUANbl U OLEHOYHBIE CPEJICTBA AJIA MPOBEICHUS HPO-
MEXYTOYHOM aTTecTaluy 00yJaronuxcs mpeacraBieHsl B YMM no quciuruivge.

7.4 MeToauuecKue MaTepHaJIbl, ONpeAes0le NPoueaypbl OeHUBAHUS 3HA-
HHU, yMEHHH, HABBIKOB M (MJIM) ONbITA eATEJIbHOCTH, XaPAKTEPU3YIOLIUX ITATbI
¢popmupoBaHus KOMIIeTEHIUI

[Ipouenypsl OLleHNBaHMS 3HAHUI, YMEHUM, HABBIKOB U (MJIM) ONbITA AEATEIBHOCTH,
XapaKTepU3YyIOIMX 3Tanbl (OPMHUPOBAHUS KOMIIETEHUMN, PErYJIUPYIOTCS CIEAYIOIIUMHU
HOPMAaTUBHBIMM AKTaAMHW YHUBEPCUTETA:

— nonoxenue 11 02.016-2018 O GamuibHO-PEUTHUHIOBOM CHCTEME OIICHUBAHUS pe-
3yJlbTaTOB O0yUYEHUS MO AUCHUUIUIMHAM (MOIYJISIM) M MPaKTUKaM IPU OCBOEHUHU 00yYalo-
HIUMHCS] 00pa30BaTEIbHBIX TPOrPAMM;

— METOJMYECKHE yKa3aHMs, UCIIOJIb3yeMble B 00pa30BaTeIbHOM MPOLECCE, YKa3aH-
HBIE B CIIHUCKE JIUTEPATYpHI.

[ns mexyweco konmpons ycneeaemocmu 10 JUCUUILIMHE B paMKaxX JEHCTBYIOIIEH
B YHHUBEpPCUTETE OaNIbHO-PEUTHUHIOBOM CHUCTEMBI MPUMEHSETCSA CIEAYIOIUN TOPSI0K
HavMCcIeHUs 0aIoB:

Ta6muna 7.4 — Iopsimok Hauncnenus 6amios B pamkax bPC

®opMa KOHTPOJIA MuHHUMaNbHBIN 6at MaxkcumanbHbIH O
Oamn IpUMEYaHue Oann IIpUMEYaHue
1 2 3 4 5

ITpakTueckoe 3ansaTue Ne 1 0,5 Belmonnwi, 1 Beinonaun
(ucniepcHOCTB) HO «HE 3aILHATUI U <«GAIUTHID)
ITpakTrueckoe 3ansatue Ne 2 1 Belmonnwi, 2 Beinonaun
(CtpoeHune KOIJTOMIHBIX MHIIEIL) HO «HE 3aILHATUI U <«GAIUTHID)
ITpakTrueckoe 3ansaTue Ne 3 1 Belmonnwi, 2 Beinonaun
(DneKTpOKMHETHYECKHE SIBJICHUS) HO «HE 3allUTHID) U <«GAIUTHID)
[TpakTuueckoe 3anstue Ne 4 0,5 Brimoanmn, 1 Bemmonann
(Koarymsamust  nmooOHBIX — 30I€ei HO «HE 3aIlUTUI U <«GaLUTHID)
aneKkTposntamu. Beibop nona-
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KOaryJjsiropa)

[IpakTrueckoe 3austue Ne 5
(Pacuer mOpoOroB KOAryJIsIIHH)

0,5

Breimonman,
HO «HE 3aIlUTUI

Brimonaun
U (GaluTUI

[IpakTuueckoe 3anarue Ne 6
(Kunetnka Koarysimm)

Brimonan,
HO «HE 3aIUTUI

Brimonaun
U (GaluTUI

[IpakTnueckoe 3anarue Ne 7
(OnTrueckue CBOMCTBA JUCTIEPCHBIX
CHCTEM)

Brimonan,
HO «HE 3aIlUTUI

Brimmonaun
U (GaIATUI»

[IpakTuueckoe 3anarue Ne 8
(MonekynsipHO —  KHHETHYECKHE
CBOMCTBA JIMCIIEPCHBIX CUCTEM)

Bremomann,
HO «HE 3aIMTHII

Brinomaaun
U «GalATII»

JlaGopaTtopHnast pabota Ne 1
(MeToapl MMOJy4CHHE KOJUIOMIHBIX
pacTBOPOB)

0,5

Brmonann 3aJaHHC

Odopmun oTyet

JlabopaTtopHas padota Ne 2
(CunTe3 TUAPO30JIA U U3YUCHHUE €TO0
KOATYJISIIUH)

Brinoanun 3aadue

Odopmui oTuer

JlaGopaTtopnast pabota Ne 3
([MosyueHue reiss KPEMHUEBOM Kic-
JIOTHI)

Brinoanun 3aadue

Odopmui oTaer

JlaboparopHuas pabota Ne 4
(OnrTrueckue CBOMCTBA AUCIIEPCHBIX
CHCTEM)

0,5

Breimonnun 3aganue

Odopmui otuer

JlaGopartopnast pabota Ne 5
(IMonyuenre HaHOYACTHI] cepedpa)

0,5

Brinoanun 3a1adue

Odopmui oTaer

JlaGopaTtopHnast pabota Ne 6
(Onpenenenre ko3hdurreHTa
BHYTPEHHETO TPEHUS KHUIKOCTH TI0
meroy CTokca)

Brinoanun 3aague

Odopmui oTaer

JlaGopaTtopHnas pabota Ne 7
(MccnenoBanue peoiorndeckKux
CBOMCTB HEHHLIOTOHOBCKHUX KUOKO-
CTeiA)

Brinmonaun 3agadue

Odopmun oTyet

CPC

12

24

Hroro

24

48

ITocemaemocTs

0

16

3auer

0

36

Hroro

24

100

s npomedsicymounoii ammecmayuu 00y4aroujuxcs, IPOBOJIAMON B BHIC TECTHUPO-
BaHMsI, UCIIOJB3YETCS CIICAYIONMas METOAMKA OICHWBAHUS 3HAHWKA, YMEHUW, HABBHIKOB M
(wnm) ombiTa AesitenbHOCTU. B kaknom Bapuante KM —16 3aganuii (15 BompocoB u o/1-

Ha 3aj1a4a).

Kaxxplii BEpHBIN OTBET OLIEHUBAETCA CIEIYIONIUM 00pa3oM:
— 3a/laHue B 3aKpbITOI popme —20ana,

— 3a/laHue B OTKPBITON Qopme — 2 Gana,
— 3aJlaHie Ha YCTAaHOBJICHHE MPABWIIbHOMN MOCIEA0BaTEILHOCTH — 2 0asuia,

— 3aJlaHie Ha YCTAaHOBJICHUE COOTBETCTBUA — 2 Oasuia,

— pelieHue KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOM 3a1a4ul — 6 6asioB.
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MakcuMainbHOe KOJIMYeCTBO 0asioB 3a TecTUpoBaHue —36 OasioB.

8 IlepeueHb OCHOBHOM M JOMOJHHUTEILHOWH Y4eOHOI JUTEpaTypbl, He0OX0A M-
MO 1151 0CBOCHUS JUCUHMIIUHBI

8.1 OcHoBHas yuyeOHas JuTepaTypa

1. Tepsusia T. B. ®usudeckast v KOJJIOWIHAS XUMHUS [ ICKTPOHHBIN pecypc]: yueo-
Hoe nocobue / T. B. Tep3usn. - ExatepunOypr : U3narenbcTBo YpaabCKoro yHUBEpCUTe-
Ta, 2012. - 108 C. // Pexum JOCTyTa —
http://biblioclub.ru/index.php?page=book&id=239715

2. KonnounHas xumus [DNeKTpOHHBIN pecypc]: yuebHoe nmocodue / H. dpanrena,
E. Pomanenko, 0. besruna, E. Bonocosa. - CtaBpono:ns : [laparpad, 2012. - 52 c. // Pe-
XuM Joctyna — http://biblioclub.ru/index.php?page=book&id=277427

8.2 JlomoJiHUTe/IbHASL y4eOHAas1 JJUTepaTypa

3. Kykymkuna WU. U. Komnonanas xumusi [D1eKTpOHHBIN pecypc]: ydeOHOe Moco-
oue / U. N. Kykymikuna, A. FO. MutpodanoB. - KemepoBo : KemepoBckuii rocynap-
CTBEHHBbI  yHuBepcuter, 2010. - 216 c¢. // Pexum  jgocryma  —
http://biblioclub.ru/index.php?page=book&id=232755

4. benseB A. I1. ®usndeckas u komouaHas XuMus [TekcT] : yaeOHUK / TIOa pe.
npod. A. I1. bensiera. - Mocksa : [DOTAP-Menua, 2012. - 752 c.

5. 3umon A. Jl. Komnounnas xumus [ TekcT] : yueOHUK as ctya. By3. / A. J1. 3umoH
; H. @. Jlemenko. - M. : AT'AP, 2001. - 320 c.

6. Boronkuii C. C. Kypc komnounnoi xumuu [Tekcr] / C. C. Boroukuit. - M. : Xu-
mus, 1976. — 512 c.

7. 'enbpman M. U. Komnougnas xumust [Texct] / M. U. T'ensdman, O. B. Kopaie-
Bu4, B. I1. FOctpartos. - M. : Jlans, 2003. — 336 c.

8. EBctparoBa K. . ®usnueckas u komuonanas xumus [Texer] / K. Y. EBcTpaTona,
H. A. Kynuna, E. E. Manaxosa. - M. : Beicmas mkona, 1990. — 487 c.

9. ®punpuxcoepr . A. Kypc komnonanoit xumuu [Tekct]/ . A. punpuxcoepr. -
JI. : Xumms, 1995. — 368 c.

10. ®pomnos 0. I'. Kypc xomnounnoit xumuu [Tekct] / 1O. I'. @ponos. - M. : Xu-
mus, 1992. — 400 c.

11. lenyako, A. Kommonmanas xumus [Tekcr] / A. Illenynko. - M. : Mup, 1989. —
332 c.

8.3 IlepeyeHb MeTOAUYECKUX YKAZAHUM
1.  IloBepXHOCTHBIE SIBIEHUS U IUCHEPCHBIE CUCTEMbI [DJIEKTPOHHBIN pecypc]:

METOJIMYECKHE YKA3aHUs K BBIIIOJHEHUIO J1a00paTOPHBIX padOT Jis CTYJEHTOB HaIlpaBJe-
Hust noarotoBku 28.03.01 «HanoTexHoMOTMM U MUKpOCHCTeMHas TexHukay / KOro-3arm.
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roc. yH-T; cocT.: A.B. Ky3pko, A.E. Ky3sko, [1labanoBa 1.A. — Kypck: FO3I'Y, 2017. - 22
C.

2. [ToBepXHOCTHBIE ABJICHUSI U JAUCIEPCHBIE CUCTEMBI [ DJIEKTPOHHBIN pecypc]:
METOJMYCCKHUE YKa3aHUs K BBITIOJHEHUIO MTPAKTUYECKUX padOT JJI CTY/ICHTOB HalpaBJie-
Hust noarotoBku 28.03.01 «HanotexHonoruu u MukpocuctemMHasi Texuuka» / FOro-3arm.
roc. yH-T; cocT.: A.B. Ky3bko, A.E. Ky3bko. — Kypck: FO31'Y, 2017. - 69 c.

3. [ToBepXHOCTHBIE SIBICHUSI U JUCIIEPCHBIE CUCTEMbI [DJIEKTPOHHBIA pecypcl]:
METOJUYECKNE PEKOMEHAIIMHU 110 BBITIOJHEHUIO KYPCOBOIO MIPOEKTA CTYJICHTAMH HaIpaB-
nenust noarotoBku 28.03.01 «HaHOTEXHOJIOTMU U MUKPOCUCTEMHAsI TEXHUKA» IO JAUCIIU-
inHe «IloBepXHOCTHBIC SIBJICHHUS M JIUCIIEpCHBIE cucTeMbl» / FOro-3am. roc. yH-T; COCT.:
A.B. Ky3bko. — Kypck: I03I'Y, 2017. - 11 c.

4. IToBepXHOCTHBIE SBJICHUS W JUCIEPCHBIE CUCTEMbI [DJIEKTPOHHBIA pecypc]:
METOAUYECKHE PEKOMEHAAIMU JJISI CaMOCTOSATEIIBHOM pabOThl CTYJICHTOB HampaBJICHUS
noaroroBku 28.03.01 «HaHoTexHoMOrMM W MUKpOCHCTeMHas TexHukay» / KOro-3ar. roc.
yH-T; cocT.: A.B. Ky3bko. — Kypck: IO31'Y, 2017. - 13 c.

8.4 JIpyrue y4e0HO-MeTOAUYECKHE MATEPUATIBI

OTpaciieBble HAYyYHO-TEXHUUYECKHE KypHAJIBI B OMOJIMOTEKE YHUBEPCUTETA:
HanoTtexHonoruu: Hayka 1 NpOU3BOACTBO

9 Ilepeuennb pecypcoB HH(POPMAITHOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH
«AHTEpHET», HEOOXOAUMBIX JIJIS OCBOCHUSA TUCIUILIIMHBI

1. http://www.strf.ru/ - Uateprer- uznanne «Hayka u Texaonorun Poccun — strf.ruy

2.http://www.nanometer.ru/ -caiit "Hanomerp"

3. http://www.rusnano.com/ - I'pynma POCHAHO

4. http://thesaurus.rusnano.com- CiaoBapb HAaHOTEXHOJOTHYECKHMX U CBA3aHHBIX C
HAHOTEXHOJOTHSIMH TEPMHUHOB.

5. http://biblioclub.ru - DnexTpoHHO-OMOIMOTEHAS CHICTEMa «Y HUBEPCUTETCKAs
OMOIMOTEKA OHIIANH.

10 MeToauyeckue yKkazaHus JJisl 00y4arOUIUXCcsl M0 OCBOEHUIO TUCHMILTUHBI

OCHOBHBIMHM BUJAMHU ayJUTOPHOM pabOThl CTyAE€HTA MPU WU3YUYEHUU AUCIUILIMHBI
«IToBepXHOCTHBIE SIBACHUS U JUCIEPCHBIE CUCTEMBI» SBIISIOTCS JIEKIIUH, PAKTUYECKHUE U
nabopaTtopHble 3aHATHUs. CTyI€HT HE UMEET IpaBa MPOIYyCKaTh 3aHATUS 0€3 YBaKUTEI b-
HBIX IIPUYHH.

Ha nexumsix m3nararorcs M pa3bsCHSIIOTCS OCHOBHBIE MOHSITHSI TEMBbI, CBSI3AHHbBIE C
HEl TeOpeTHYECKHe U MPAKTUYECKHE MPOOIEeMbl, Tal0TCs PEKOMEHIAIMU ISl CaMOCTOsI-
TeJIbHOM paboThl. B X0/1€ JeKUUU CTYIEHT AOJKEH BHUMATEIBHO CIYHIATh U KOHCIEKT U-
poBaTh MaTepHall.
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N3yyenue Hanbosiee BaKHBIX TEM WM Pa3esioB AUCIMILUIMHBI 3aBEPIIAIOT JIabop a-
TOPHBIE 3aHATHSA, KOTOpPbIE OOECIIEYMBAIOT KOHTPOJIb MOATOTOBJIEHHOCTH CTYACHTA; 3a-
KpeIuieHne y4eOHOTO MaTepuana; MpUOOPEeTEeHUE OMbITAa YCTHBIX MYONMYHBIX BBICTYIUIEC-
HUM, BEICHHS JUCKYCCUH, B TOM YHUCJIE apTyMEHTALMU U 3alUThl BBIIBUTAEMBIX MOJIOXK -
HUW U TE3UCOB.

JlabopaTopHOMY 3aHSTHIO MPEAIIECTBYET CAMOCTOSITENbHASI padoTa CTy/I€HTa, CBS-
3aHHAs C OCBOEHUEM MaTepuasa, MOJyYeHHOI'O Ha JIEKIUIX, U MaTepUagoB, U3JI0KEHHBIX
B yueOHMKaX M YYEOHBIX MOCOOUSX, a TAaKXKe JIMTepaType, peKOMEHIOBAHHOHN MPEIoIaB a-
TEJIEM.

[To cormacoBanuio ¢ MpenojaBaTesieM UM MO €ro 33JJaHUI0 CTYICHThI TOTOBAT pe-
depaThl IO OTACIBHBIM TeMaM JIMCHUUILTMHBI, BHICTYNAIOT HA 3aHATUSIX C JokiIagamu. Oc-
HOBY JIOKJIQJIOB COCTaBJISIET, KaK MPaBWIO, COJEpP>KaHHWE MOJATOTOBIECHHBIX CTYJIEHTaMU
pedeparos.

KauecTBo yueOHON pabOTHI CTYICHTOB MPEINOiaBaTelb OLEHUBACT M0 pe3ysbTaTaM
TECTUPOBAHUS, COOECEOBAHNS, 3alIUTHI OTYETOB IO Ja0OPaTOPHBIM paboTaM, a TaK¥Ke Mo
pe3ynbTaTaM JI0KJIaJ0B.

[IpenonaBarenp yXe Ha MEPBBIX 3aHATHUIX OOBICHSAET CTYACHTAM, Kakue (HOpMbl
oOy4eHHMs ClelyeT MCIOJIb30BaTh MPU CAMOCTOSTEIbHOM W3YYEHUH TUCHUIUIMHBL «Ilo-
BEPXHOCTHBIE SBJICHUS U JUCIIEPCHBIE CUCTEMbI»: KOHCIIEKTUPOBAHUE YUYEOHOMU JINTEepaTy-
PBI U JIEKIIMH, COCTABIICHUE CIIOBAPEU MOHATUN U TEPMUHOB U T. II.

B nporiecce o0yueHus mpernojaBaTean UCIONIb3YIOT aKTUBHBIE (OPMBI pabOTHI CO
CTYJEHTaMHU: YTEHHE JIEKUNI, IPUBIICYEHUE CTYACHTOB K TBOPYECKOMY IPOLECCY HA JIEK-
[UAX, OTPAOOTKY CTYJEHTAMHU MPOIYIICHHBIX JEKIMM, YJ4aCTHE B IPYIIIOBbIX U WHJIUBU-
MyaJIbHBIX KOHCYJIBTAIUAX (coOeceqoBaHnu). ITH (OPMBI CIIOCOOCTBYIOT BBIPAOOTKE Y
CTYJACHTOB yMEHHUs paboTaTh ¢ Y4EOHMKOM U JuTeparypoil. 3yuenue aurepaTypsl CO-
CTaBJIIET 3HAYUTEIBHYIO YacTh CAMOCTOSITENIbHON pabOThl CTyJeHTa. JTO OOJBIION TPY/,
TpeOYyIONTUN YCUIIUN U JKeJIaHHWs CTyjAeHTa. B camom Hawase paboThl HaJl KHUTOM BaXKHO
OMpENENNUTh 1IeJIb U HampaBlieHue 3To paboThl. [IpounTaHHoe cienyeT 3aKpenuTh B Ma-
MATA. OJHUM U3 MPUEMOB 3aKPEIJIEHUS] OCBOCHHOI'O MaTepuaa SBISIETCS] KOHCIEKTHUPO-
BaHHe, 0€3 KOTOPOro HEMbICIUMA Cepbe3Hasl padoTa Haj JutepaTypoil. Cucremaruyeckoe
KOHCIIEKTUPOBAHUE MOMOTaeT HAy4YMThCS MPABUIBHO, KPAaTKO M YETKO H3J1araTb CBOMMH
CJIOBAMH MPOYUTAHHBIA MaTepHall.

CamMocTrosTeNnbHy0 paboTy ClieyeT HAaUMHATh C MEePBbIX 3aHATHA. OT 3aHATHS K 3a-
HSATUIO HYXXHO PETYJSPHO MPOYUTHIBATH KOHCHEKT JIEKIIMMA, 3HAKOMUTHCS C COOTBETCTBY-
IOIMMHU pa3jiejlaMu Y4eOHUKA, YUTaTh U KOHCTIEKTUPOBATh JINTEPATYPy MO KAKIOM Teme
aucuuIuHbl. CamocTosiTenpHas paboTa JaeT CTyAEHTaM BO3MOXKHOCTh paBHOMEPHO pac-
NpelenTh Harpy3Ky, crnocoOcTByeT Ooisiee TITyOOKOMY M Kay€CTBEHHOMY OCBOCHHIO
ydyeOHOro marepuana. B ciayyae HEOOXOIUMOCTH CTYIEHTBI OOpaIalOTCs 32 KOHCYJIbTa-
HUel K NpernojaBaTeNio Mo BONPOcaM IUCUUILIMHBI «II0OBEpXHOCTHBIEC SBJIEHHS U JMC-
IIEPCHBIE CUCTEMBI» C LIEJIBI0 OCBOEHUS U 3aKPEIUICHUS KOMIIETEHIIUM.

OcHOBHAsl 1IeJIb CAMOCTOSITENIBHONW PabOThI CTyACHTAa MPU U3YYEHUH TUCHUTLIMHBI
«IToBepXHOCTHBIE ABJICHUS U AUCTIEPCHBIE CUCTEMBD - 3aKPEMUTh TEOPETUYECKHUE 3HAHUSA,
MOJIyYeHHbIE B MPOLIECCE JEKIMOHHBIX 3aHATUN, a Takke cPOpMUPOBATh MPAKTHUECKHUE
HAaBBIKM CAMOCTOSITEILHOTO aHAJIM3a OCOOCHHOCTEN JUCITUTUIMHBI.
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11 IMepeyenb MHGPOPMAUMOHHBIX TEXHOJOTHI, UCIOJIb3yeMbIX MPH OCYIIECTB-
JICHUM 00pa30BaTeIbHOI0 IpoLecca Mo JAUCHUILUIMHE, BKJIKYAS IepevyeHb Ipo-
rPaMMHOIro odecnevyeHusi 4 UHPOPMAIMOHHBIX CIHPABOYHBIX CHCTeM (NP He00Xo-
JAMMOCTH)

LibreOffice, onepanmonnas cucrema Windows
AnTtusupyc Kacnepckoro (mimm ESETNOD)

12 Onucanue MaTeprajbHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOM ISl OCYyIEeCTB-
JieHHsl 00pPa30BaTeIbLHOI0 MpoIecca Mo AUCHUIINHE

VYyeOHast ayauTopus Ui NPOBENCHUS 3aHSATHNA OCHAILEHHAs yuyeOHOW MeOesblo:
CTOJIbI, CTYJIbS JUIsl OOYYAIOIIMXCS; CTOJ, CTYJI JUIsl peroaaBaTelisi; J0cka. JKpaH HaCTeH-
el 150x150, mynpaumenuiineiii mpoekrop MWS533. MoOunsnbiii [TK ACER"Aspire
5720-102G16Mi (32032). PeakTuBbl 1 XUMHYECKas MOCya. POTalMOHHBIN BUCKO3UMETP
B komiuiekte ¢ [10. Ilnutka narpeBarensHass C-Mag HP 7. llltatuB naboparopusiii 113-
2700,9kxpoc. [IBOM tun 3 (Asus-P7P55LX-/DD34096Mb/Coreei5760/SATA-11 1TB
Samsung/PCI-E 512Mb Mounutop TFT Wide 23)

13 OcoGenHoOCTH peaju3aluy AUCHUILVIMHBI JJIs HHBAJIWIAOB M JIHI[ ¢ OTPAHMH-
YEeHHBIMHM BO3MOKHOCTSIMH 310POBbS

[Tpu 00yvyeHun JauI] ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMH 3710POBbsI YUUTHIBAIOTCS UX
WHIUBUAYAJIbHBIC TIcuXodu3ndeckue ocodeHHocTn. OOydeHrne WHBAIHMIOB OCYIIECTBIIS-
€TCsl TaKK€ B COOTBETCTBMM C MHJMBUIYaJbHOW IpPOrpaMMoi peaduiIuTaluy MHBAJIWIA
(Ipu HATMYHH).

Jna nuy ¢ HapyweHnuem ciyxa BO3MOKHO IIpeocTaBiieHue yueOHoN nHdopmanuu B
BU3yallbHOU (hopme (KpaTKuUil KOHCHEKT JIEKIIMA;TeKCThl 3aJaHul, HareyaTaHHbIe YBEIU-
YEHHBIM MIPUPTOM), HA ayJUTOPHBIX 3aHATHIX JOMYCKAETCs MPUCYTCTBHE aCCUCTEHTA, a
TaKXKECYPAONEPEBOAUYMKOB U TUQPIOCYpIOTEPEBOTUMKOB. TEKylIMi KOHTPOJb yCleBae-
MOCTH OCYLIECTBJISIETCS B MUCbMEHHOW (popMe: OOydaromMiics MUCbMEHHOOTBEYAET Ha
BOIPOCKI, MUCbMEHHO BBIMOJIHIET NpakThuueckue 3afganusd. Joknan (pedepar) Takke Mo-
XKET OBITh MPEJCTAaBIE€H B MUCBMEHHOM (opme, Mpu 3TOM TpeOOBaHUSA K COAECPKAHUIO
OCTal0TCs TEMH K€, a TPEOOBAaHUS K KaueCTBY M3JI0KEHUSI MaTepuaia (MOHATHOCTb, Kaue-
CTBO p€YM, B3aHUMOJECHCTBHE C ayJUTOPHEN MU T. J.) 3aMEHSIOTCS HAa COOTBETCTBYIOILHE
TpeOOBaHMsI, MPEIBIBISIEMbIE K MUCbMEHHBIM paboTaM (KauecTBO O0(OPMIICHHS TEKCTa U
CIHMCKa JHUTEpaTyphl, TPaMOTHOCTh, HAJIWYHE WILIIOCTPALUOHHBIX MaTepUaloB MU T.1.).
[IpomexyTouHast aTTecTalys AJis JIUMI ¢ HApYIIEHUSIMH CIyXa MPOBOAUTCS B MTUCHbMEHHON
dbopMe, Ipu 3TOM HCIONB3YIOTCS O0IIME KpuTepuu oreHuBaHus. llpu HEeoOXoammocTu
BpEMsI IOJTOTOBKHU K OTBETY MOXKET OBITh YBEJIIUYECHO.

na nuy ¢ Hapywenuem 3penusi NONYCKAETCA ayIHalIbHOE MPENOCTaBIeHUE HHPOP-
Malliy, a TaKXe MCIOJb30BaHUE Ha AayAUTOPHBIX 3aHATHSAX  3BYKO3AMMCHIBAIOLIUX
ycTpocTB (AukTooHOB M T.1.). JlomyckaeTcs NMPUCYTCTBHE Ha 3aHITUSX ACCHUCTEHTA
(mMOMOUTHUKA), OKa3bIBAIOIIETO 00YYaIOIUMCA HEOOXOIUMYI0 TEXHUYECKYIO oMoulb. Te-
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KyIIUl KOHTPOJb YCIIEBAEMOCTH OCYUIECTBIsieTcs B ycTHOU ¢opme. Ilpu mpoBenenuun
MPOMEKYTOUHOM aTTeCTALlMU ISl JIUI C HAPYLICHUEM 3PEHUS TECTUPOBAHUE MOXKET OBITh
3aMEHEHO Ha yCTHOE co0eceI0BaHKE 0 BOIPOCaM.

Hna nuy ¢ ocpanuuenHbIMU 8O3MONCHOCMAMU 300PO6bs, UMEIOWUX HAPYUIEHUs]
ONoOpHO-08U2AMENbHO20 annapama, Ha ayAUTOPHBIX 3aHATUAX, a TaKKe NP MPOBEICHUN
IPOLEAYpP TEKYIIETO KOHTPOJISl yCIIEeBAEMOCTH M MMPOMEKYTOYHOM aTTeCTAIllil MOTYT OBITh
MPEIOCTAaBICHBl HEOOXOIUMbIE TEXHUYECKUE CPEJCTBA (IMIEPCOHATBHBIN KOMIBIOTED, HO-
yTOyK WM APYroil TaaKeT); MOIMyCKaeTCsl MPUCYTCTBUE aCCUCTEHTa (aCCHCTEHTOB), OKa-
3BIBAIOIIETO OOYYAIOIMMCSI HEOOXOIMMYI0 TEXHHUYECKYIO MOMOIIb (3aHATh pabouee Me-

CTO, TIEPEABUTATHCS MO AyJIUTOPUM, MIPOUYUTATH 3aJaHue, OPOPMUTH OTBET, OOIIATHCS C
IpernojjaBaTeneM).
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14 JIucT 10MOJITHeHU M M3MEeHEeHM i, BHECEHHBIX B pa004y10 NporpamMmy

AMCIMITJITHHbBI
Howmepa ctpanun OcHoBaHue 1y
Howmep usz- Bcero Ha- HW3MEHEHHUS U TIOJANUCH
u3Me- 3aMeHeH- AHHYJIMPOBaH- HO-
MEHEHWS CTpaHUI] | Ta JIUIIa, TPOBOIMBIIIETO M3~
HEHHBIX HBIX HBIX BBEIX

MCHCHUS
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