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N3i0:xeHue padoyeil MporpaMm AUCHUITHHBI
1.1. Ilenv u 3a0auu oceoeHuUss OUCYUNTUHDL

Kypc «llonumepHble  HAaHOKOMIIO3UTBD»  MNPUHAMIEKUT K  UYHCIY
CHEIUAIN3UPOBAHHBIX  YYEOHBIX  JUCHMIUIMH M SBJISIETCS  OJHOM W3
OCHOBOTIOJIATalOIIMX B IUMKIE €CTECTBEHHOHAYYHOW MOATOTOBKM XHUMHKOB-
TeXHOJIOTOB. OHa JIEKUT B OCHOBE O0Opa3oBaHHUs CIEIUAIUCTOB IO OJHOMY H3
KJIFOUEBBIX HANpPaBICHUW COBPEMEHHBIX HAHOTEXHOJOTMHW — TEXHOJIOTUHU
dbopMupoBaHUS U TEpPepadOTKH KOMIIO3UIIMOHHBIX HAHOMATEpUAJOB, a TaKXKe
VCCJIEIOBAHUS UX CTPYKTYPBI U XapaKTEPUCTUK U3TOTOBJICHHBIX U3 HUX WU3JIETUN.

B nem m3naratorcsi QpyHIaMEHTATbHBIE OCHOBBI XUMHH W (PU3UKO-XHUMHU
NOJIUMEPOB  KaK  OCHOBBI  IOJIMMEPHBIX  KOMIIO3UIIMOHHBIX  MaTEpTAJIOB,
HAaHOCTPYKTYpPY  IOJIMMEPHBIX  MAKpOMOJIEKYJ,  CBOWMCTBAa  IOJUMEPHBIX
MHOTOKOMIIOHEHTHBIX CHUCTEM, TEPMOAMHAMUYECKHE M MOJEKYJSIPHBIE OCHOBBI
nehOopMaIIMOHHO-TTPOYHOCTHBIX ~ XaPAKTEPUCTUK CJIOXKHBIX TOJUMEPHBIX T,
celM(UKy, BHOCUMYIO B 3TO IOBEJECHHUE HAHOJIUCIEPCHOCTbIO KOMIIOHEHTOB
KOMITO3UIIMOHHBIX MAaTE€pPUAJIOB.

«ITonumepHble HAHOKOMIIO3UTBI) PAacCMaTPUBAET OOIIME 3aKOHOMEPHOCTH
MOBEJICHNS] WHIIUBUAYAJIbHBIX MOJMMEPOB U MHOTOKOMIIOHEHTHBIX MOJIMMEPHBIX
CUCTEM B 3aBHUCHUMOCTH OT XapaKTePUCTUK (CTPYKTYpPHBIX, pPa3MEpPHBIX,
MOJIEKYJISIPHBIX) COCTaBIISIOIIMX HMX KOMIIOHEHTOB, a TaKKe 3aKOHOMEPHOCTH
dopmupoBaHus U TepepabdOTKM  MHOTOKOMIIOHEHTHBIX  IOJHMMEPHBIX
KOMITO3UIIMOHHBIX MAaTepuajoB, BKIIOYas HAHOpPA3MEpPHbIE, U XapaKTEPUCTUKHU
U3IEJIUN U3 HUX.

Kypc «llonmuMepHble HAHOKOMIIO3MTBDY  TpeOyeT MpeAaBapUTEIbHON
MOATOTOBKM CTYJIEHTOB MO TaKUM JMCLHMIUIMHAM Kak oOmas, ¢Qusnueckas,
KOJUIOMJHAs W OpraHuYecKas XUMHUs U, TJIABHBIM 00pa3oM, XuMus U (PU3UKO-
XUMHSI BBICOKOMOJIEKYJISIPHBIX COEIUMHEHHM, a Takke mno ¢usuke ((ha3oBbie U
arperatHple COCTOSIHUSI BEIIECTBAa, peoJorusi, nAedopMaloOHHbIE CBOMICTBa
TBEP/Oro TeJla U JIp.) U IO MaTeMaTHKe.

1.2. Mecmo oucyunaunst 6 cmpykmype OIIOII BO
JlucruminHa OTHOCHTCS K AWCHUIUIMHAM 1o BbiOopy bioka 1. Kypc
«IlonmumepHblE  HAHOKOMIO3UTBDY  MPEAIOJAraeT  IOJIYYEHUE  CTyAECHTaMHU
npo(ecCUOHANBbHBIX 3HAHWM, YMEHUW M HAaBBIKOB B MPOQPECCHOHAIBHON
nesteabHocTH. OHa 00beqUHSAET U30paHHbIE pa3/eibl OPraHUYECKOU, (GU3HMUECKON
XUMHUHU, a TakKe OCHOBBI IepepabOTKU MOJMMEPOB, MMEIOUIMX CYIIECTBEHHOE
3HaueHue g (HOPMHUPOBAHMUS  €CTECTBEHHOHAYYHOTO U  MPAKTUYECKOTO
MBIILJICHUS CTIEHUATUCTOB-XUMHUKOB.
1.3. Tpebosanus Kk pe3yrbmamam 0C80€HUsL COOEPHCAHUS OUCYUNTUHB]
[Ipouecc u3yueHus: TUCUUIUIMHBI HAMpaBjieH Ha (OPMUPOBAHUE 3JIEMEHTOB
cienytromux komrnereHuuii B coorserctsuu ¢ ®I'OC BO u OOII BO no nanHoMy
HaITpaBJIEHUIO MTOATOTOBKHU:
a) OOLLEKYIbTYPHBIX:
CIIOCOOHOCTBIO K caMoopranu3anuu u camooopazosanuto (OK-7);
0) obOmmenpopuCcCHOHATBHBIX:



TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUSI O CTPOCHUM BEILECTBA, IPUPOJIE
XUMUYECKOM CBSI3M B PaA3MYHBIX KJaccaX XUMUYECKUX COCIMHEHUU JUIs
MOHUMAaHUsl CBOMCTB MaTepHaIOB M MEXaHHW3Ma XHUMHUYECKHX IIPOLIECCOB,
npoTtekaroumx B okpyxaroriem mupe (OIIK-3);

B) 1IpoheCCUOHANIbHBIX

CIIOCOOHOCTBIO IUIAHUPOBATh W TMPOBOAUTH (U3UYECKHUE U XUMHUYECKHE
HKCIIEPUMEHTHI, MPOBOJIUTH O0OpabOTKYy UX pe3yibTaToB U OLICHUBATh
MOTPEIIHOCTH, BBIIBUTATh U YCTAHABJIMBATh TPAHUIIBI UX IPUMEHEHUS, IPUMEHSITh
METOJbl MaTEMaTHUYECKOTO aHajlh3a M MOJCIUPOBAHUS, TEOPETHUUYECKOTO U
skcrnepuMeHTanbHoro uccinenoanus (I1K-16).

(LIK-1);
B pe3ysabTare u3yuyeHUus JMCHUNJINHBI CTYJAEHT J0JIKEH:
UMEThH OPEJICTABIIEHUE: 00 OCHOBAaXx XUMHH u (bU3UKO-XUMUU

BBICOKOMOJICKYJIIDHBIX ~ COCAMHEHUM, UX CTPYKTYpbl W  IIOBEACHUS B
KOHJICHCUPOBAHHOM U JIPYTUX COCTOSIHUSIX, 00 OCHOBHBIX MPHUHITUIIAX Pa3pabOTKU
HOBBIX TOJIMMEPHBIX MAaTE€pUaJOB, O0JACTSIX MPUMEHEHUsS U  CIoco0ax
nepepaboTK  TMOJMMEPHBIX  MaTepuajoB, OCOOECHHOCTEM  HAHOJUCIIEPCHBIX
HAIOJIHUTEJIEH U HAHOCTPYKTYPUPOBAHHBIX ITOJTMMEPHBIX CUCTEM;

3HAaTh: OCOOCHHOCTH MEXAaHHYECKOTO U TEPMOMEXAHHYECKOTO TMOBEIACHUS
MOJUMEPHBIX TEJ W HANOJHEHHBIX MOJIUMEPHBIX CHCTEM. (OCHOBHBIC THIIbI
HanoJgHuTeNned U (YHKIMOHAIBHBIX 100aBOK. CTpOe€HHE U CBOMCTBA CIOMCTBIX
ATIOMOCUJIMKATOB, HAHOAMCHIEPCHBIX (OpM YIiiepojia, APYrMX HAHOJIUCIEPCHBIX
BemiecTB. CriocoObl COBMEIIEHUS HAIMOJIHUTENEH ¢ MOJIUMEPOM U (PopMHUpOBaHUS
HaHoKoMmno3uTa. CrocoObl mepepadOTKH HAHOKOMITIO3UIIMOHHBIX MaTepualioB B
W3IEus;

YMETb: npO600Ums dKCnepumenmsl 0 U3y4eHNUI0 PU3NKO-MEXaHUYECKUX CBOMCTB
KOMITO3UIMOHHBIX MaTEPUAJIOB;

aHAIU3UPOBAMs TPOLECCHI, MPOUCXOMAIINE NP B3aUMOIECHUCTBUHU IIOJIMMEPOB C
HaHOIMCIIEPCHBIMU HAIIOJIHUTEISIMU, XUMHYECKOU Moau(pUKaIK
AJIFOMOCHUJIMKATOB U YIJIEPOAHBIX MaTEpUAJIOB;

061a0emv HablKamu NPUMEHEHUS OCHOBHBIX METOJOB CHHTE3a, aHalu3a U
nepepadoTKU MOJIMMEPOB, TUCTIIEPCHBIX HAMOJIHUTENIEH U HAHOKOMITO3UTOB
COBOKYIHOCTh yKa3aHHBIX NIPEACTABIECHUN, 3HAHU, YMEHUI U HaBBIKOB OTPAXKAET
BBILLICTIPUBEICHHBIE TpeOOBaHMUS rOCy1apCTBEHHBIX 00pa3oBaTenbHbIX
CTaHJApTOB.

1.4. Cooeporcanue u cmpykmypa OucCyuniuHsl
Tabnuya 1. Cooeporcanue pazoenos OUCYUNIuHbl

gegwﬂe HaumeHnoBanue Conepxanne pasiena ?;?{%E:m

Ja pasjicia KOHTPOJIA

1 Brenenue [Tpeamet 1 coJiepkaHue kypca | P,K, T
«IlonmmmepHble  HAHOKOMITO3UTBH».  Ero
OCHOBHBIE pasaenbl. 3HayeHue
COBPEMEHHBIX MOJIUMEPHBIX MATEPUAJIIOB B




TEXHUKE U TEXHOJIOTUU. POJIb OIIMMEPHBIX
MaTepUaJiOB B CTAHOBJIEHUN MaTEpPUAIbHON
U JOyXOBHOW KYJIBTYphl UEJIOBEUECTBA.
OCHOBHBIE TUIIBI TOJIMMEPHBIX MaTEPUATIOB
— 3JIACTOMEPHI U IJIACTUKHU, TEPMOILIACTBI
u peakromnactel. OCHOBBI TEXHOJOTHH
nepepaboTKU MOJUMEPHBIX MATEPHAJIOB.

OcHOBBI
XUMHHU U
¢buznko-
xumua BMC

BMC kak 0co060€ BBICOKOOPTaHU30BaHHOE
(HU3KORHTPOIHITHOE) COCTOSIHUE BEIIECTBRA.
MaxkpomonekynsipHas TEOpHUsl CTPOCHUS S
BMC. OcoOeHHOCTH CTpOEHUS
MaKpOMOJIEKYJI. MounekynspHbie
XapaKTEPUCTUKU TOJIUMEPOB U UX BIIHUSHHUE
Ha XapaKTePUCTUKHU MIPOU3BOAHBIX
MOJIUMEPHBIX MaTepHUAaJIOB. MeTtonbt
UCCIIEJOBaHMSI MOJIUMEPOB KaK
XUMUYECKUX BEIIECTB. PactBOphI
HOJIUMEPOB. [Tonmmepsl B
KOHJICHCHUPOBAHHOM COCTOSIHHH.

P, K, T, JI3

Mexanuka ©#
TepMOMEXa-
HUKa
MOJIMMEPOB

®da3oBble, arperatHble W  (PU3HYECKHE
COCTOSIHUS ITOJIMMEPHBIX TEI.
JedhopmallmOHHO-IPOYHOCTHBIE  CBOMCTBA
MOJIUMEPHBIX Te B aMmop¢HO-
KPUCTAILIMYECKOM,  CTEKJIO00pa3HOM U
BBICOKODJIACTUYECKOM COCTOSIHUMU.
MonexkynspHple MEXaHU3Mbl YIPYTOCTH H
BBICOKODJIACTUYHOCTU.  Mojenu  BA3KO-
YOPYIOro IIOBEACHUSA ITOJIMMEPHBIX TeEll
MexaHudeckuii, JMHAMUYECKMU  MeXa-
HAYECKUH W TEPMOMEXAHWYECKUM aHAIN3
MIOJIMMEPOB. PenakcalmoHHble SIBICHUS B
MoJMMeEpax, MNPHUHIUII  TEMIEPATYPHO-
BPEMEHHOW cCylep-no3uuuu. Paspyiienue
IOJIMMEPHBIX TEJl. Teopernueckas,
MaKCHUMAJIBHO NOCTHU-KUMasI 151
TEXHHYECKas  MPOYHOCTb, BA3ZKOE U
Xpynkoe paspymienne, Teopun ['puddurca,
OpoBana, TepMO(DIYKTY-allHOHHAS,
penaKkcaluoHHasl. B3anmocss3p
MOJIEKYJISIPHBIX XapaKTe-pUCTHK,
MaKpPOCKOIIMYECKUX MEXaHHU-YECKUX
CBONCTB 51 DKCIUTYaTallMOHHBIX
XapaKTEPUCTHK MOJTUMEPHBIX MAaTEPHU-AJIOB.

K, T, JI3

HucrniepcHo-
HaIlOJHEHHBIE

OCHOBHBIE  TPUHIMUIBI  PETYyJIUPOBAHUS
CBOICTB OJIUMEPHBIX MaTepHaJIOB

K, T, JI3




MOJIUMEPHBIE | HarOJHEHUEM. Tunsl 1 GQyHKIUHU-OHATBHOE
MaTepHuabl Ha3HaueHue HamosiHutened. OcoOeHHOCTH
MEXaHUYECKUX  CBOMCTB  JIMCIIEPCHO-
HAIOJIHEHHBIX MOJUMEPOB.
JlmnaHoBonokoHHele [IKM  Ha ocHOBe
peaktomiactoB (ITKM, cTekno-niuacTukn).
[Tomumepubie | Hanomarepuasi. Hanoctpykrypu- | K, T, JI3
HaHOMaTe- poBaHHbIE cHUCTeMbl. HaHomucnepcHoe
pHaIBI COCTOSIHME BelIecTBa. MeETOAbl HCCeNo-
BaHMS  HAHOJAMCIEPCHBIX,  HAHOHAIOJ-
HEHHBIX W HAHOCTPYKTYPHPOBAHHBIX
maTepuanoB. PactpoBas  aneKTpoHHas
MUKPOCKOIIHS, 30HJI0Basi CKaHHUPYIOIIAs
MUKpOCKOINHUsA. MeTro/pl, OCHOBaHHbIE Ha
PEHTT€HOBCKOM TupaKiuu.
Martepuanst | COBMECTUMOCTh U CMEIICHHUE MOJIn-MepoB, | P, K, T
Ha OCHOBE | TOMOT€HHBIE ¥ TETePOTEHHBIE CMECH
CHCTEM, MOJIMMEPOB,  TEPMOJMHAMHUKA  CMeECei
COJIEPIKaINX | TOJUMEPOB. CtpyKTypH-pOBaHHbBIE
HECKOJIBKO MOJIUMEP-TIOJIUMEPHBIE
HOJIUMEPOB CUCTEMBI. In Sifu KOMIIO3UTHI, B3aUMO-
IPOHUKAIOIIME MOJIUMEPHBIE CETKH.
Crnouctsie Xumudeckuit  cocraB, crtpoenume wu | K, T,JI3
AJIFOMOCUJIMK | OCHOBHBIE XapaKTEPUCTUKU TPUPOIHBIX
aThl KaK | aJIFlOMOCHJIMKATOB (HaHOTJIUH).
HaHoMartepua | /lucneprupoBaHue — ajqlOMOCHJIMKaTta B
JIbI nonuMepHon  Marpuue. HMuTepkamanus,
skchonmarusa.  XUMHUYEeCKass ~ Moaudu-
Kalus ~ amoMociiikatoB.  [lonmumepusa-
[IMOHHOE  HAMOJHEHHEe  KaK  METOJ
dbopmMupoBaHus HAHOKOMITO3UTOB.
CynepKOHIIEHTPAThI U MacTep-0aTuu.
CaoiicTBa Mexanndyeckue  cBoiictBa  HaHokowmro- | K, T, JI3
MOJIMMEPHBIX | 3UTOB, CoJIeprKaIINX HAHOTJINHBI.
HAHOKOMITO- | 3aBUCUMOCTh MEXAaHHYECKHX CBOWCTB OT
3UTOB Ha | yCJIOBUH  COBMEIICHUS  MOJHUMEpa C
OCHOBE HAaHOMAaTEpHAaJIOM. XuMU4ecKue u
CIIOMCTBIX TEPMOXUMHUECKHE CBOICTBa HaHO-
ATFOMOCWJIMK | KOMITO3UTOB. [IpoHuIiaeMocTs, 6apbep-Hbie
aToB XapaKTePUCTUKH  HAHOKOMIIO3UTOB  Ha
OCHOBE HaHOTJIVH. [Ipob6iema
M0’Kapo0e30MacHOCTH MOJINMEPHBIX
MarepuanoB. OrHe3alllMTHbBIE CBOWMCTBA
amomocwiukatoB.  CBoilcTBa  MOBepX-




HOCTH  TOJIMMEPHBIX  HAHOKOMITO3UTOB.
[Ipobiiema  BTOpUYHOM  mepepabOTKH
MOJIMMEPHBIX MaTEPHAJIOB.

Hanonucmiepc
Hble  (HOPMBI

yriepoja

@OymnepeHsl,  JETOHAIMOHHBIE  HAHO-
alMa3bl W YTIEPOIHBIE HAHOTPYOKH Kak
AUTOTPOITHBIC dhopmbl yTaepoa.
Kommounnsiit rpadur. CrnocoObl cuHTE3a
bynIepeHoB U YIrIAEpOAHBIX HAHO-TPYOOK.
XUMUYECKUE M DJIEKTPOHHBIE CBOWCTBA
GbyIIeponTHBIX dbopm yraeposa.
MexaHWuecKne  CBOMCTBA  CIMHHYHBIX
HAaHOTPYOOK.

K, PK, T, JI3

10

[TonmumepHbie
HaHOMaTepua
JIbl Ha OCHOBE
HaHOJMCIIEPC
HOT'O

yriepoja

Oco0eHHOCTH TMOJIMMEPHBIX MAaTepUasoB,
HAITOJIHEHHBIX YTJIEPOJIOM. Caxe-
HAIIOJIHEHHBIE  ITOJIMMEPBI.  YTJIEPOIHOE
BOJIOKHO M YIVICIUIACTUKH. MexaHuueckue
" ANEKTPUYECKUE CBOMCTBA
HAaHOKOMITO3UTOB Ha OCHOBE YIJIE-POJHBIX
HaHOTPYOOK. AHTHCTaTHYECKHE
MaTepUabl. CnocoOmr BBEJICHUS
HAaHOTPYOOK B IOJIUMED.

K, PK, T, I3

11

[Ipoune
IIOJIMMEPHBIE
HaHOMarepua
JIBI

Heopranuyeckue npupoiHbie HAaHOTPYOKH,
HaHOJIMCIIEPCHBIN JTAOKCHU/T TUTAHa,
HAHOJMCIIEPCHBIE META/UIbl B KayecTBe
HAIOJIHUTENEH TSt ITOJIMMEPHBIX
MarepuanoB. IlonMMepHblE HaAHOIUICHKH,
IOKPBITUSL W IIOBEPXHOCTHBIE  CJIOM.
ITonmumepHbIie HaHOMAaTEpPUAJIbI B
meaunuue.  CpencrBa  HampaBICHHOM
JIOCTABKH JICKAPCTBEHHBIX MPENAPATOB.

[Tomumepbl € CHCTEMOM  CONPSIKEHUS.
[lonmynpoBOJHUKOBBIE ~ MaTepHalbl  Ha
OCHOBE  IIOJUMEPOB C  COOCTBEHHOM
MIPOBOAUMOCTBIO. [TonmumepHbIe
MaTepualibl B aKKyMYJISTOPHON TEXHHUKE U
TOIUJIMBHBIX DJIEMEHTaX.

K,PK, T

12

[TpoGrembr
BHEIPCHUS
TTOJITUMEPHBIX
HaHOMAaTepHa
JIOB

DKOHOMUYECKHE u
acrleKThl  MPUMEHEHHUS  HaHOKOMIIO3H-
[IMOHHBIX  TOJMMEPHBIX  MaTEpUaIOB.
TpeOoBanus  OGe3omac-HOCTH,  OXPaHBI
Tpyda W KyJbTypbl MPOU3BOJICTBA IIPH
paboTe ¢ HaHOMaTepHUaIaMH.

9KOJIOTHYCCKHUC

K, PK, T

B rpade 4 mnpuBomATcs 1utaHupyembie (HOpPMBI

TCKYIIECTO KOHTPOJIA:

3amiuTra

nabopartopHoit padotsl (JIP), Bemonnenue xkypcoporo mpoekra (KII), kypcosoit pabotsr (KP),




pacuetHo-rpaduueckoro 3ananus (PI'3), nomamnero 3ananus (3) nanucanue pedepara (P),
acce (), kommokBuyM (K), py6exusiii kouTpois (PK), rectuposanue (T) u 1.1.

CTpyKTypa AUCHUIIMHBI
Tabnuya 2. Obwas mpyooemMKocmsb OUCYUNIUHBL COCMAGIsAem 5 3auem.

eournuywl (180 u.)

Buga paGoTsr TpynoeMKOCTb, 4aCOB
4 cemectp Bcero
OO0mas Tpy10eMKOCTh (B Yacax) 180 180
Konmaxmmnasa paboma (¢ uacax): 68 68
Jlexyuonnwvie 3auamus (/1) 34 34
IIpakmuueckue u cemunapckue 3ansamus (113) - -
Jlabopamopnvie pabomwi (JIP) 34 34
Camocmoamenvnasn paboma (6 uacax): 85 85
Pacuetno-rpaduueckoe 3ananue (P1°3) - -
Pedepar (P) - -
Occe (D) - -
Kontponbnas pabora (K) - -
CamMocTosITeIbHOE U3yUeHUE Pa3/IeoB/TeM 85 85
Kypcogas pabota (KP)/Kypcosoit npoekt (KIT) - -
Buja npoMexyToUHOI aTTecTauuu (IK3aMeH) 6 6

Tabnuya 3. Jlekyuonmvie 3anamuu

No
n/n | Tema
OcHOBHBIE TIOHSITUS M BOMPOCHI XUMUU U U3k ToJuMepoB. OCHOBHBIE
| METO/IbI MOJIYYEHHS] BBICOKOMOJIEKYIIIPHBIX COCIMHEHUI.
2 TepMuueckre 1 MEXaHUYECKUE CBOMCTBA ITIOJIMMEPOB
3 JlvcriepCHOHANOJHEHHBIE TOJMMEPHBIE MATEPUAIBI
4 Hanoxomno3zutel. OcHoBHBIE TTOHATHS. [[priMeHeHue.
5 Hanokomno3ntHbeie MaTepuasbl HA OCHOBE MOJMMEPHBIX CMECEN
6 Hanokomno3utHele MOJMMEpPHBIE MAarepuaibl HAa OCHOBE CIIOUCTBIX
CUJIUKATOB.
7 HaHokoMIO3UTHBIE TOJIMMEPHBIE MaTepHalibl Ha OCHOBE Pa3IMUHBIX (PopM
yriaepoaa
2 KoMIo3uTHbIE MOJMMEpPHbIE MaTepuaibl Ha OCHOBE HAHOIUCIIEPCHOTO
yriiepoja
9 KoMITO3UTHBIE TMOJMMEPHBIE MaTepHadbl HAa OCHOBE HAHOJUCIIEPCHBIX
00AaBOK MPUPOTHOTO MPOUCXOKIACHUS
10  [[lepcnexkTvBbl ~ HKCMOJB30BAHUSI ~ HAHOMATEPUAJIOB B  COBPEMEHHOM




MPOMBIINIJIICHHOCTH U TCXHHUKC

HpO6J'ICMI>I BHCAPCHU:A ITOJIMMCPHBIX HAHOMATCPHUAJIIOB

Tabauya 4. Jlabopamopnvle pabomul

No
/o

HanmenoBanwme mabopaToOpHBIX padoT

BerynurenbHoe 3ansitHe. MHCTpyKTax 1O TeXHUKE O€30MacHOCTH.
OcHOBHBIE TpaBHJa NPOBEACHUS (PU3MKO-XUMUYECKUX HW3MEPEHUH U
00pabOTKHU MX PE3yIbTaTOB.

[lomy4eHne KOMIIO3UTOB Ha OCHOBE CMECEH IIOJMMEPOB METOAOM
DKCTPY3UHU

[Tonyyenue opranoMoau(pUIUPOBAHHON TITHHBI

HpI/IFOTOBJIGHI/Ie CYIICPKOHIOCHTPATOB Ha OCHOBC HOJ'II/IOJ'IG(l)I/IHOB )51
MOHTMOPHJUIOHHUTAa MCTOJOM SKCTPY3UHU

HOHy‘-ICHI/IC HAaHOKOMIIO3HUTAd HAa OCHOBC OPI'aHOIJIMHEI U ITIOJIMMCPOB

HOHy‘-ICHI/IC HAaHOKOMIIO3UTOB Hd OCHOBC YIJICPOA-HBIX HAHOMATCPHAJIOB

~N (N[ B~ W N

H3roToBneHue O6p213HOB Ha OCHOBC IIOJJMUMCPHBIX HAHOKOMIIO3HUTOB
JJUTBEM 11O AaBJICHUCM

OmnpeneneHue MNPOYHOCTH W YMJIMHEHHUS HAHOKOM-IIO3UTOB NP
paCTSIKECHUHN

Onpenenenue MOAyJisl yIPYTOCTH HAHOKOMITO3UTOB
IIPU PACTSKEHUU

10

Onpenenenue yaapHOi BI3KOCTH MOJMMEPHBIX
HAaHOKOMITO3UTOB

11

OHpGI[eJ'ICHI/IC IMMOKa3aTcJIsl TCKYUYCCTH pacIljiaBa
IOJIMMCPHBIX KOMITIO3UTOB

12

OnpeneneHrue TJIOTHOCTH MPECCOBAHHBIX WM JIMTBIX TOJMMEPHBIX
MaTepuasioB

13

Onpenenenue TBEPAOCTH HAHOKOMIIO3UTOB

Tabauya 6. Camocmosmenvroe uzyyerue pazoenos OUCYUniuHbl

No
/o

BOHpOCBI, BBIHOCHMBIC HAa CAMOCTOATCIIbHOC N3YyUCHUC

HOHI/IMepHBIe MaTrcpuajibl B MCIUINHC. CpCIICTBa HaHpaBHeHHOﬁ JOCTaBKU
JICKAPCTBCHHLIX IIPEIapaTOB, OCHOBAHHBIC HA MOJ'IGKy.HHpHOﬁ

[TonumepHble MaTepuansl B MeauuuHe. CpencTBa HaIpaBICHHOM JIOCTABKU
JIEKAPCTBEHHBIX ITPENAPATOB, OCHOBAHHBIE HA MOJICKYJISIPHOU

Kunkokpuctaummyeckue noauMepsl. KoMITIO3uTHBIE MaTepralibl HA OCHOBE
KK nonumepon

1.5. Oyenoumvie cpedcmea 0N meKywe20 KOHMPOAA YCNesaemMocmu u

I’lpOM@OnyWlO’-lHOlZ ammecmauyuu
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OneHnka pe3yabTaTOB CaMOCTOSATEIBbHON pabOThI OpPraHmM3yeTcs Kak
€IMHCTBO JIBYX (POpPM: CAMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI MPEToaBaTessl.

CaMOKOHTpOJIb ~ 3aBUCUT  OT  OINpPEACICHHBIX  KAdyecTB  JIMYHOCTH,
OTBETCTBEHHOCTH 3a pe3yJbTaThl CBOEr0 OOYy4Y€HHs, 3aUHTEPECOBAHHOCTH B
MOJIOKUTEIBHON OLIEHKE CBOETO TPyJa, MaTepUANbHBIX U MOPAJIbHBIX CTHUMYJIOB,
OT TOTO HACKOJbKO OOy4aemblii MOTHUBHUPOBAH B JOCTHXKEHUU HAWUITYUIIUX
pe3ynbTaToB. 3a/1aya npernogaBaTeisi COCTOUT B TOM, YTOOBI CO3AaTh YCIOBUS IS
BBITIOJIHEHUST CAMOCTOSITEIFHOM PabOThl (Y4EOHO-METOAMYECKOE OOCCIICUCHHE),
MPaBUJILHO HKCIOJIB30BATh PA3JIMYHBIC CTHMYJIBI JJIS peaM3aIlliid ATOW padOThI
(pedTHHTOBAsI CHICTEMa), TOBBIMIATH €€ 3HAYMMOCTh M TPAMOTHO OCYIIECTBIIATH
KOHTPOJIb CAMOCTOSTEIIEHOMN JCSITEIBHOCTH CTy/IeHTa ((hOHI OIEHOYHBIX CPEJICTB).

Cpenctsa (hoHA OIIEHOYHBIX CPEICTB) OIEHKH TEKYIICH YCIEBAaEMOCTH U
MPOMEKYTOUYHON aTTECTAllMd CTYACHTOB II0 HWTOTaM OCBOCHHUS JIUCIUILUTHHBI
«ITomumepHbie HAHOKOMITIO3UTHI» PE/ICTABIISIOT coboit KOMILJIEKT
KOHTPOJIMPYIOIINX MAaTEPUAJIOB CIEAYIOIIMNX BUJIOB:

e [I[porpamMmmMHbie  BOMpOCHl  camomnoAroToBku. IIpencraBusitor  coboi
KOpPOTKHE 3aJjaHusi B TECTOBOM BHje (Bompoc-oTBeT). [IpoBepsitoTcss 3HaHuUs
TEKYIETO MaTepuala: ypaBHEHUs, (OPMYITHPOBKH 3aKOHOB, OCHOBHBIC TIOHITHS U
onpeneneHus. CaMoCTOsATEIbHBIC pa0OTHI MMPOBOIITCS HA MPAKTHUECKUX 3aHATHIX
B TeueHue 5-10 MuHyT.

e Bonpocel k koimokBuyMaM. IlpencraBisitor coOoM 3aiaHusl MO TeMaMm
Kypca. IIpoBepsitoTcsi 3HaHMSI TEOPETUYECKOTO JIEKIIMOHHOTO MaTepuaia, TeM,
BBIHECEHHBIX HA CaMOCTOSTEIBHYIO MPOpabOTKy, 3HAHUS W TMTOHUMAHHWE METOJIOB
nepepadoTK TOJUMEPOB, YMEHUS TPUMEHSITh TEOPETHYECKUE 3HAHUS IS
KOHKPETHBIX  TEXHOJOTHYECKUX  mporeccoB. Ompockl  MpOBOASTCS  Ha
71a00paTOPHBIX 3aHATHSIX.

¢ Bonpocs! k nabopatopHbiM padoTam. [IpencTaBistoT nmepeyeHs BOMPOCOB
M0 KOHKpEeTHOM jaboparopHoil pabote. IIpoBepsieTcs cTeneHb YCBOCHUS
TEOPETUUECKNX W TPAKTUYCCKUX 3HAHWUW, TPUOOPETCHHBIX YMEHWW Ha
PENPOTYKTUBHOM U TIPOTYKTHBHOM YPOBHE.

Pa3paboTanHbie KOHTPOJIUPYIOIIAE MaTEpHAIbl  IO3BOJSIOT  OICHHTH
CTCTIICHb YCBOCHHUS TEOPETHUCCKMX M TPAKTHYCCKUX 3HAHWH, MPUOOpPETECHHBIC
YMEHUST H BIAJCHUE ONBITOM HAa PEMPOAYKTHBHOM YpPOBHE, KOTHUTHBHBIC
(mo3HaBaTeIbHBIE) YMEHUS Ha MPOAYKTHUBHOM YPOBHE, U CIOCOOCTBYIOT
dbopmupoBaHni0  MPOGECCHOHANBHBIX U OOMIEKYJIBTYPHBIX  KOMIICTCHIIHIMA
CTYJICHTOB.

IIpumepHnuiii nepeuens 60npocos OJisk NPOMEIHCYMOUHOU ammecmayuu
1 konmpoavhas mouxa
1. MakpomouekyisipHas teopus ctpoennss BMC.

2. OcCoOEHHOCTH CTPOCHHS MAaKpPOMOJIEKYI.

3. MonekyIspHbIE XapaKTePUCTUKH TIOJIMMEPOB M UX BIMSHUE Ha XapaKTEPUCTUKH
MPOU3BOIHBIX MOJUMEPHBIX MAaTEPUAIIOB.

3. PacTBOpHBI MOAMMEPOB.

4. Tlomumepsl B KOHJIEHCUPOBAHHOM COCTOSTHUU.

5. ®a3oBble, arperatibie U (U3UUYECKUE COCTOSHUS MOJIMMEPHBIX TEJl.
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6. JlepopmManMOHHO-TPOYHOCTHBIE CBOMCTBA MOJMMEPHBIX TE€I B aMOpP(HO-
KPUCTAJUIMYECKOM, CTEKJIO00Pa3HOM U BBICOKOAJIACTUYECKOM COCTOSHUMU.

6. MonekynsipHblE MEXaHNU3MbI YIIPYTOCTH M BBICOKOAJIACTUYHOCTH.

7. Moaenu BA3KOYIIPYTroro NOBEAEHUS MOJTUMEPHBIX TEIL.

8. MexaHN4eCKni, TMHAMUYECKU MEXAHUYECKUI aHAIU3 IMOJMMEPOB.

9. TepMOMEXaHUYECKUI aHAIIN3 TOJIUMEPOB.

10. PenakcaniuoHHBbIE ABIEHUS B MOJIUMEPAX, IPUHIUII TEMIIEPATYPHO-BPEMEHHOM
CYNEPHO3ULIAH.

11. Pa3pyiiienure noJIMMEPHBIX TEI.

12.  B3auMOCBSI3b  MOJIEKYJSPHBIX  XapaKTEPUCTUK,  MAKPOCKOIMHYECKHX
MEXAHUYECKUX CBOMCTB W JKCIUTYaTAllHOHHBIX XAPAKTEPHUCTUK MOJUMEPHBIX
MaTepUaJIoB.

13. OcHOBHBIE NPUHLIMIBI PErYJIAPOBAHHS CBOMCTB IIOJMMEPHBIX MaTEPHAJIOB
HAIOJIHEHUEM.

14. Tunsl 1 GyHKIIMOHATFHOE HA3HAYCHUE HATIOTHUTECH.

15. OcoOeHHOCTH MEXaHMYECKUX CBOMCTB JIUCIIEPCHO-HAIOIHEHHBIX MTOJMMEPOB.

16. ITMHHOBOJIOKOHHBIE TOJIMMEPHBIE KOMITO3UIIMOHHBIE MaTEpUalbl HA OCHOBE
PEaKTOILIACTOB.

17. Hanomarepuansl.

18. HaHOCTpYyKTYpUPOBaHHBIE CUCTEMBL.

19. HanogucnepcHoe COCTOSIHME BENIECTBA.

20. Meroapl  UCCAENOBAHUSA  HAHOAMCIIEPCHBIX,  HAHOHANOJIHEHHBIX U
HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAIOB.

21. PactpoBass  SIEKTpOHHAasT  MHUKPOCKOIHWS, 30HAOBas  CKaHUPYHOIIAs
MHKPOCKOTIHA.

22. MeTojbl, OCHOBaHHBIE HA PEHTTC€HOBCKOW TU(paKIUu.

2 KOHMPONbLHASL MOYKA

1. CoBMECTUMOCTD U CMEIICHHUE MOJIMMEPOB.

2. 'oMOreHHbIE€ U FETEPOre€HHBIE CMECH ITOJTUMEPOB.

3. TepMoauHaMuKa cMecel OJIMMEPOB.

4. CTpyKTYypUpOBaHHbIE MTOJIUMEP-TIOJIUMEPHBIE CUCTEMBI.

5. In situ KOMIIO3UTBI, B3aUMOIPOHUKAKOIINE OJUMEPHBIE CETKH.

6. XUMHUYECKHI COCTaB, CTPOCHHUE U OCHOBHbBIE XapaKTEPUCTUKU TPHUPOIHBIX
ATIOMOCWJIMKATOB (HAHOTJIMH).

7. JlucnieprupoBaHue aJtOMOCUIIMKATA B IIOJMMEPHOU MaTpHuIIE.

8. Nntepkansius, skchoaranms.

9. Xumnueckas MoudUKaIus aTlOMOCUINKATOB.

10.  Tlonumepu3alMOHHOE  HAIMOJHEHME  Kak  MeTrol  (opMupoBaHUs
HAaHOKOMITIO3UTOB.

11. CynepkoHIIEHTpAThI U MacTep-0aTdH.

12. MexaHnyeckre CBOMCTBA HAHOKOMIIO3UTOB, COJEPKAIIUX HAHOIJIMHBIL.
3aBUCUMOCTh MEXAHUYECKHUX CBOMCTB OT YCJIOBHI COBMELICHHS IOJHMMEpA C
HaHOMAaTEPHAJIOM.

13. Xumuueckne u TEpMOXUMUYECKHE CBOMCTBA HAHOKOMITO3UTOB.
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14. TIpoHuiraemocTh, GapbepHbIC XapaKTEPUCTUKH HAHOKOMIIO3UTOB Ha OCHOBE
HAHOTJIMH.

15. Orde3aummuTHbIE CBOWCTBa allOMOCHIMKATOB. (CBONCTBA MOBEPXHOCTHU
MOJIMMEPHBIX HAHOKOMITO3UTOB.

16. dynnepeHsl, AETOHAIMOHHBIE HAHOAJIMAa3bl U YIJIEPOJHBIE HAHOTPYOKH Kak
aJJIOTPOITHBIE POPMBI YIIIepoa.

17. Konnouanslii rpadur.

18. CriocoOb1 cuHTE3a (hYIUIEPEHOB M YIIIEPOIHBIX HAHOTPYOOK.

19. XumMuyeckue u 3IeKTPOHHBIE CBOMCTBA (QYIUIEPOUIHBIX (POpPM yriaeposa.

20. MexaHn4ecKre CBOMCTBA €IMHUYHBIX HAHOTPYOOK.

3 KOHMPOJIbHASL MOYKA
1. OcobeHHOCTH MOTMMEPHBIX MATEPUAJIOB, HAMIOJIHEHHBIX YTIEPOIOM.
2. CaxxeHaroJIHEHHBIE TTOJIMMEPHI.
3. YriiepoHO€ BOJIOKHO U YTJICTUIACTHKH.
4. MexaHuyecKkMe CBOWCTBA HAHOKOMIIO3UTOB Ha OCHOBE  YIJIEPOIHBIX
HAaHOTPYOOK.
DJIEKTpUUECKUE CBOMCTBA HAHOKOMIIO3UTOB HAa OCHOBE  YTIJIEPOJHBIX
HAaHOTPYOOK.
6. AHTUCTaTUYECKHE MaTEPHAJIbI.
7. CriocoObl BBEJICHUSI HAHOTPYOOK B MOJIUMED.
8
9

)

. Heoprannueckue npupoiHbie HAHOTPYOKH.
. HanonucnepcHblii IMOKCHA THTaHA, HAHOAMCIIEPCHBIE METAJIBI B KauyeCTBE
HAIOJIHUTENEHN JJIA MOJMMEPHBIX MATEPUATIOB.
10. ITonuMepHbIE HAHOIIJIEHKH, IOKPBITHSI U IOBEPXHOCTHBIE CIIOU.
11. [lonumepHbIE HAHOMATEPHUAJIbl B MEIULIMHE.
12. CpenctBa HalpaBIE€HHOW JJOCTABKH JIEKAPCTBEHHBIX MPENAPATOB.
13. [TonuMepsl ¢ CUCTEMOM CONTPSIAKEHUS.
14. TlomynmpoBOJHUKOBBIE MaTepuajdbl Ha OCHOBE IOJMMEPOB C COOCTBEHHOM
IIPOBOJUMOCTBIO.
15. TlonuMmepHble MaTepuaabl B AaKKYMYJSTOPDHOM TEXHUKE U TOIUIMBHBIX
AJIEMEHTaX.
16. DKOHOMHUYECKHE u AKOJIOTHYECKHUE ACIIEKTHI NPUMEHEHUS
HAaHOKOMITO3ULIMOHHBIX MOJIMMEPHBIX MAaTEPUATIOB.
17. TpeboBaHus 0€30MaCHOCTH, OXPaHbI Tpya Ipu paboTe ¢ HAHOMaTepHUaTaMHU.

Kpumepuu ¢0DMMDO6‘CZHM}Z OUEHOK NO KOHMPOJIbHbIM MOYKAM KOJJIOKEUYMA

8 6annos, cTaBUTCS, €CIIU 00YUYAIOIITUNCS:

1) mosHO wW3naraeT W3yYCHHBIM MaTepual, 3HACT OCHOBHBIC MOHSTHUS H
TEPMUHBI, KJIACCU(PUKAIIUIO MOHOMEPOB, KOTOPHIMH OH ameJuIipyeT
CBOOOHO;

2) oOHapyXWBaeT TIOHMMAaHHWE MaTepuaia, MOXKEeT OO0OOCHOBaTh CBOU
CYXKIEHUsS, TPUMEHUTh 3HAHUS Ha MPAKTUKE, TPUBECTH HEOOXOIUMBIS
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OpUMEPHl XUMHUYECKUX PpEAKIM HE TONBKO MO YYEOHUKY, HO H
CaMOCTOATENLHO COCTABIICHHBIE;

3) uznmaraeT MaTepuall IMOCJIEAOBATEIbHO W MPaBUJIBHO C TOYKH 3pPEHUS
HOPM JIUTEPATYPHOTO SI3bIKA.
5 6annos, cTaBUTCS, €CIM OOydYaroIIuicsa Aa€T OTBET, YIOBJIETBOPSIONIUI
TeM ke TpeOOBaHUSIM, UTO U i Oaia «1», HO jomyckaer 1-2 ommbKu, KOTopbie
caM jKe HchpaBiger, u 1-2 Hegou€Tra B TMOCIEIOBATEILHOCTH M SI3bIKOBOM
o OopMIICHUY U3IaraeMoro.
3 obanna, craBUTCA, e€ciAM OOydalolIUiCsS OOHApYy>KMBaeT 3HAHHE W
IMOHMMAHHUE OCHOBHBIX IOJIOKEHUN TaHHOWU TEMBI, HO:
1) wm3maraeT MaTepuay HETIOJHO W JOMYCKAeT HETOYHOCTH B OIpPEACIICHUN
OCHOBHBIX TIOHATHI MOHOMEPOB;

2) HE yMEeT JI0CTaTOYHO TIyOOKO M J0Ka3aTelbHO OOOCHOBATH CBOU
CY>KJICHUS U TIPUBECTU CBOM MPUMEPHI XUMHUECKUX PEAKIIHA;

3) uznmaraeT Marepuan HEMOCJeNOBaTEIbHO M JOMYCKAaeT OIUOKH B
S3BIKOBOM O(DOPMIICHUH U3J1araeMoro.

0 6annos, CTaBUTCA, €CITU 00yJaroUuicsa 0OHApyKUBAET HE3HAHUE OOJIbIIEH
YacTH COOTBETCTBYIOIIETO pa3jiesia U3y4yaeMoro MaTepuana, TOMyCcKaeT OITMOKU B
dbopMyIHpOBKE.

bamner «8», «5», «3» MOTYT CTaBUTHCA HE TOJBKO 3a €IMHOBPEMEHHBIM
OTBET, HO W 3a pacCpPeAOTOYCHHBIH BO BPEMEHH, T.€. 3a CYMMY OTBETOB,
aKTUBHOCTH, JAHHBIX CTYJECHTOM Ha MPOTSHKCHUU 3aHATHM.

Oyenounvie mamepuansl 01 NPOMENCYMOYHOU ammecmayuu.
Lenvro npomescymounvix ammecmayuil MO AUCIUIUIMHE SIBJISETCS OLICHKA
KayecTBa OCBOCHUS TUCIIUTUIMHBI 00YYarOIUMHUCS.

[IpomexxyTouHast — aTTecTanusi MpeJHa3HAYeHAa N1 OOBEKTUBHOTO
MOATBEPXKIACHUS W OIEHWBAHMS JOCTUTHYTHIX PE3yJbTaTOB OOY4YEHUs TMOCe
3aBEpIICHUS W3YYCHHS IUCHUIIIUHBI. OCyIIecTBISETCS B KOHIIE CEMECTpa u
MPEICTABIISIET COO0M UTOTOBYIO OIEHKY 3HAaHUH MO AUCIHUIUIMHE « MOHOMEPHI» B
BU/IC TIPOBEICHUS 3a4eTa.

[IpomexyTouHast arrecTaunsi MOXET MPOBOJUTHCS B YCTHOW, MHUCbMEHHOM
dbopwme, u B popme TecTupoBaHus. Ha mpoMexyTOUHYIO aTTECTAIIUIO0 OTBOJAUTCS JI0
30 6ayos.

Kpumepuu ¢popmuposanus oyenok no npomexircymourot ammecmayuu:

30 6annos — nonyvaroT oOy4daroUKrecs, KOTOpble CBOOOIHO OPUEHTUPYIOTCS
B MaTepuaje U OTBedaroT 0Oe3 3aTpyaHeHuil.  OOydaromuiics CrocoOeH K
BBITIOJIHEHUIO CJIOKHBIX TEXHOJOTMYECKUX 3aAaHuil. OOydaromuiics MOIHOCTHIO
PAacKpBLI BCE BOMPOCHI, T.€. pad0Ta BHITIOJIHEHA MOJIHOCThIO O€3 OIITHOOK.

20 6annos — MOIYy4arOT OOydYaronIMecsi, KOTOPhIE OTHOCUTENHHO TIOJIHO
OPUEHTHPYIOTCSI B MaTepuajie, OTBEYalOT 0e3 3aTpyJHEHHH, JIOMyCKaroT
HE3HAUUTEIbHOE KOJMMYeCTBO oOmubok. Pabora BBIMONIHEHA MOJHOCTHIO, HO
UMEIOTCS He 0oJiee OJHOW HerpyOol OommOKM W OJHOTO HemodeTa, He Ooliee Tpex
Heo4eToB. J[oMmycKaroTCs MOJIHBIM OTBET HA JIBa BOIIPOCA,

15 6annos — mony4yaroT oOydYaromIuecs, y KOTOPBIX HEIOCTATOYHO BBICOK
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ypOBEHb BIIJICHHUs] MaTepuajioM. B mpoiiecce oTBeTa Ha 3K3aMEHE JTOMYCKAIOTCS
OLIMOKUA M 3aTPyAHEHUS MPHU U3JIOKEHUU Marepuana. OO0ydaromuics npaBUIbHO
BBITIOJTHUJI HE MeHee 2/3 Bceil paboThl WM JONMYCTH He Oosiee OJHOU TpyOoit
OmMMOKHU M JBYX HEIOYETOB, HE Oosiee OHOM rpy0oi M oHOM HerpyOoii OommoOKH,
He 0oJiee Tpex HerpyObIX OIIMOOK, OJTHOM HETpyOOi.

Menee 15 6amioB — mnody4aroT oOOydYaronIuecsi, KOTOPbIE JOIMYCKaroT
3HAuUWTENbHBIE OMMOKKU. OOyyaromuiics HMeeT JUIb HaYalbHYIO0 CTENeHb
OpUEHTallMU B MaTepuaine. B pabore umcino omuOOK M HEAOYETOB MPEBBICHIIO
HOpPMY ISl OLIEHKU 3 WM MPaBUJILHO BBITIOJHEHO MeHee 2/3 Bceil paboThl.

1.6. Memoouueckue mamepuanvl, onpeoensiowjue npoyeoypsbl OYEHUBAHUS]
3HAHUU, YMEeHUl U (Ulu) onvlma O0essmenrbHOCmu

MakcumanbHas cymma (100 OGamioB), HaOupaeMass CTYJIEHTOM IO
JTUCIUTUIMHE BKIIFOYAET JBE COCTABJISIFOIIME:

— nepsas cocmagiAiowas — OIEHKa PEryJsipHOCTH, CBOCBPEMEHHOCTH H
KaueCTBa BBITIOJHEHHUS CTYJICHTOM Y4eOHOU paOOThl IO M3YYEHUIO JAUCIUILIUHGI B
TeyeHue cemectpa (cymma — He Oosee 70 GamtoB). bamiel, Xapakrepusyromiue
YCIIEBAEMOCTh CTYACHTa IO IUCIUIUIMHE, HAOMPAOTCI WM B TEUEHHE BCETO
neprosia oOy4eHHS 3a U3YUCHHUE OTIACIBHBIX TEM M BBIMOJHEHHE Ja00paTOPHBIX
pabor.

— emopas cocmaeiaowas — OUEHKa 3HAaHWM CTYICHTa 10 pe3yibTaraM
MPOMEKYTOUHOM aTTectamuu (He 6osee 30 —6anoB).

Kpurepuem orieHku ypoBHsS c(HOPMUPOBAHHOCTU KOMIIETEHIIMA B paMKax
yaeOHoM nuctuiuinabl «IlomrMepHbple HAHOKOMIIO3UTHI» B VI cemecTpe sSBiseTcs
3ayer.

Llenvio npomescymounvix ammecmayuti 0 AUCUUIIIIMHE SBISETCS OLIEHKA
KauecTBa OCBOCHUS JUCITUTUIMHBI 00YJarOITUMUCH.

Kpumepuu oyenku xauecmea oceoenus OUCYUnIuHbl

om 91 oo 100 6annoe — TeOpeTHUYECKOE COAEpPKaHUE Kypca OCBOEHO
MOJIHOCThIO, 0€3 MpoOesnoB, HEOOXOAWMbIE MNPAKTUYECKUE HAaBBIKM PabOTHI C
OCBOEHHBIM MaTepuajioM chopMHpoBaHBL. Bce mpemycMOTpeHHBIE MPOrpaMMoOi
oOydeHHs ydeOHBIC 3aJlaHWsl BBITIOJHEHBI, Ka4eCTBO WX BBIMOJHEHUS OICHCHO
qucioM OamioB, OJMM3KMM K MakcUMaibHOMY. Ha 9JK3aMeHe cCTyaeHT
JEMOHCTPUPYET TIIyOOKHE 3HAHUS MPETyCMOTPEHHOIO MPOrpaMMON MaTrepuaa,
yMEET YEeTKO, JAKOHUYHO ¢ JIOTHYECKH TMOCJIEAOBAaTeIbHO OTBEYaTh Ha
MOCTABJICHHBIC BOMIPOCHI.

om 81 0o 90 6annoe — TEOPETUUECKOE COJEPKAHHE Kypca OCBOECHO,
HEOOXOJMMbIC TPAKTUUECKHE HABBIKK PadOThl C(HOPMHUPOBAHBI, BBHITIOJHEHHBIC
ydeOHbIE 3aJjaHusl COJAEp)KaT HE3HAuuTelnbHbIe OmMOKuM. Ha 3adere crTymeHT
JEMOHCTPUPYET 3HAHWE OCHOBHOTO (TIPOrpaMMHOTO) MaTepualia, yMeeT YeTKO,
IPaMOTHO, 0€3 CYIIECTBEHHBIX HETOYHOCTEN OTBEYATh HA MOCTABIECHHBIE BOMPOCHI.

om 61 0o 80 6annoe — TEOPETUUECKOE COJIEP)KAHUE Kypca OCBOCHO HE
MOJIHOCTBIO, HEOOXOAMMbIE TMPAKTUYECKUE HaBBIKKM padOThl CHOPMHUPOBAHBI
YaCTUYHO, BBIMIOJHEHHbIE yueOHbIE 3aaHus cojiepKaT rpyobie omnOku. Ha 3auere
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CTYJICHT JEMOHCTPUPYET 3HAHUE TOJIHLKO OCHOBHOTO MaTepualia, OTBEThI COJIEPHKAT
HETOYHOCTH, Ciab0  apryMEHTUPOBaHbl, HapyIlI€Ha  IOCJIEI0BATENbHOCTh
U3JI0KEHHS MaTepuana

om 36 00 60 6annoe — TECOPETUYECKOE COJIEp)KAHUE Kypca HE OCBOECHO,
HEO0OXOMMbIE MPAKTUYECKHE HaBBIKM pabOThl HE C(HOPMHUPOBAHBI, BHITIOJHEHHBIC
y4eOHbIE 3alaHUs COAepKaT IpyObie OIIMOKH, TOTOJHUTEIbHAS CAMOCTOSITEIbHAS
paboTa Haja MaTepualioM Kypca HE MPHUBENET K CYHIECTBEHHOMY MOBBILIECHUIO
KaueCcTBa BBINOJHEHUSI Y4eOHBbIX 3amaHuil. Ha 3adeTe CTyleHT AEMOHCTPUPYET
HE3HAHWE 3HAYUTENILHOW YacTH MPOTPAaMMHOTO MaTepuana, CyIIeCTBEHHbIC
OmMMOKA B OTBETAaX Ha BOIPOCH, HEYMEHHWE OPHEHTHUPOBATHCS B MaTepuale,
HE3HAHWE OCHOBHBIX MOHSATUM TUCIUIUINHBI.

Tabnuya 7. Pe3ynbmamoul 0C80€HUsL YHEOHOU OUCYUNTUHDL, NOOAeHcauue
npogepke

PesynbTaTs OcHOBHBIE TIOKa3aTelu OIECHKHU | Bun OIICHOYHOTO
o0yueHus pe3ynbTaTOB O0yUCHUS Marepuaia
(KOMIIETEHITUN )

[IKC-1.3 CrocoOHOCTBhIO  aHAJU3UPOBATH | JIAOOpATOpPHBIE  PadOTHI,

MepeIoBOM  OMBIT B 00JIACTH | KOJUIOKBUYM
MPOU3BOJICTBA HAHOCTPYKTYPHUPO-

BAaHHBIX KOMITIO3UIITMOHHBIX
MaTCpuaJIiOB M TCXHOJOIHM HX
IMpOn3BOACTBA, HOBBIX
TEXHOJOT U n ICPCIICKTUB

pa3BUTHUS OTPACIIH

[IKC-2.3 CrocoOHOCThIO  pa3pabaThIBaTh
METOJIMKU KOMILUIEKCHOTO aHaJIn3a
CTPYKTYpPBI U CBOMCTB TIOJIMMEPOB
U TIOJTUMEPHBIX KOMIO3UITMOHHBIX
MaTepHaJIOB

1.7. Yuebno-memoouueckoe obecneuerue OucCyuniumvl

OcHosHas numepamypa
1. II. Xappuc. Yraepognsie HaHOTPYObl M uX npumenenue. M.: TexHocdepa,
2006. —380 c.
2. Y. Ilyn, ®@. Oysnc. HanoTexHONOruu. 2-€ AONOJIHEHHOE u3daHue. M.:
Texnocdepa, 2006. — 450 c.
3. lMomumepubie HanokoMmo3uThl. / [lox pemakmueit O Yunr Maii, Kour XKen
FO. M.: Texnocdepa, 2009. — 520 c.
4.CtpyKkTypa TOJUMEpPOB — OT MOJEKYJ 10 HaHoaHcamOmeil: ¥Yd4. mocooOwue.
Jonronpynssiii: 3. Jom «MHTEmnex, 2009, 264 c.
5. bopykaes T.A., lllaoB A.X., Myp3akanoBa M.M. JlaGopaTopHbie pabOThI IO
MOJIMMEPHBIM HaHOKOMIIO3uTaMm: Meton. pykoBoA-cTBo/Kab.-bank. roc.yH-T;
Hanpunk, 2018. 29 c.
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Jonoanumenvnasa aumepamypa

1.  IlomumepHblE KOMIO3WIIMOHHBIE MAaTEpPUAIBI: CTPYKTypa, CBOWCTBA,
texHosorus: yue0. [locobue. — 3-e ucnp. uzn. / [lox pea. A.A. bepnuna. — CIIO.:
LIOIT «IIpodeccusi», 2011. — 560 c.

2.  Tlepepabotka mmactmacc / lIBapir O., D6umuar @.-B., @ypt b.; mox oom.
pen. A Jl. [Tanumataenko. — CII6.: [Tpodeccus, 2008. — 320 c.

3. Texuomorus monumepHbix Marepuainos. / [Tox pen. B. K. Kpepkanosckoro. -
CIIO.: [Ipodeccus, 2008. — 352 c.

4. Mbducon JIxk., Cnepnunr JI. [TonuMepHble cMecun U KOoMNo3uThl. M.: Xumus,
1979. - 420 c.

5. Tarep A. A. ®uzukoxumus NONUMEPOB. 3-¢ uznanue. M.: Xumus, 1978. - 544
C.

6. Kynesnes B. H., lllepuneB B. A. Xumus u pusuka noaumepo. M.: Boicias
mkoja, 1988 (unu 2-e uznanue M., KonocC, 2007. - 420 c.).

7. baprenes I'. M. IIpoyHOCTh U MEXaHU3M pa3pylIeHUs TOAUMEPOB. M.: Xumus,
1984. - 280 c.

8. bepmun A. A., Boasdcon C. A., Ommsn B. I'., Eauxononos H. C. IIpuniurmb
CO3JIaHHsI KOMITO3UIIMOHHBIX IMOJMMEPHBIX MaTepuanoB. M.: Xumus, 1990. - 240 c.
9. becnmanmoB 10. A., KonoBaneuko H. I'. MHOTOKOMIIOHEHTHBIE CHCTEMBI Ha
ocHoBe nonnmepoB. JI.: Xumus, 1981. - 88 c.

10. Tonbnman A. S. TlporrosmpoBanue nehopMarimHHO-IPOYHOCTHBIX CBOMCTB
MOJIMMEPHBIX U KOMIIO3UIIMOHHBIX MatepuaiioB. JI.: Xumus, 1988. - 272 c.

11. T'yne B. E., Kynesue B. H. Crpykrypa M MeXaHUYECKHE CBOICTBa
nonumepoB. M.: Beiciias mikoina, 1972, - 320 c.

12. Mankun A. f., Ackaackuii A. A., KoBpura B. B. Metonsl uzmepenus
MEXaHMYECKUX CBOMCTB nosnmepoB. M.: Xumus, 1978. - 336 c.

13. Hanonnurtenu mJig NOJMMEPHBIX KOMIO3UIIMOHHBIX MaTepuanoB. CIpaBo4yHOE
nocobue. [lox pen. I'. C. Kaua u J[. B. Munescku. Ilep. ¢ anrn. Ilox pex. I1. T
babaeBckoro. M.: Xumus, 1981. - 736 c.

Humepnem pecypcoi

1. OBC «YuuBepcurerckas oudnuoreka onnaitn» OO0 «/upexr-Menuay.
Pexum noctyna: URL: http://biblioclub.ru

2. OB/l PI'b (IlonmHoTekcTtoBast ©0a3a mucceptamuii  «IIEKTPOHHAS
oubnuoteka mucceptaruii Poccuiickoit rocymapctBeHHOW Oubmuorexu). OI'BY
«Poccuiickass TocymapcTBeHHau Oubmmoteka». Pexum gocryma: URL: -
http://diss.rsl.ru

3. Hayunas snextponHas oubnunoreka e-LIBRARY.RU SCIENCE INDEX.
OOO Hayynas onekTtpoHHass Oubnuoreka. Pexum gocryma: URL: -
http://elibrary.ru/

Memoouueckue pekomenoayuu no uy4yeHur0 OUCYUNIUHbL
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VYyebnas pabora o aucruiumae «[lonmuMepHble HAHOKOMITO3UTHD) COCTOMT
U3 KOHTAaKTHOW pabOThl (JIEKIMH, JIAOOpAaTOpHBIE 3aHATHUS]) U CAMOCTOSATEIHHOM
pabothl. Jlons KOHTakTHOM y4eOHOM paboThl B 00mEeM oO0beMe BPEMEHH,
OTBEJICHHOM JUIsl M3y4Y€HHUsl JUCLUMIUIMHBI, cocTaBisieT 98 % (B Tom uwmcie
JEKIIMOHHBIX 3aHATHH — 46,7%, nabopatopHbIX 3aHsaTUH — 46,7%), 1o
camocToATenbHON padboThl — 3,3 %. CoOTHOIIEHHE JEKIIMOHHBIX, JJA00OPATOPHBIX
3aHATHI K OOIEMy KOJUYECTBY YacOB COOTBETCTBYET Y4E€OHOMY ILIaHY
Hanpasnenust 18.03.01 Xumwnueckas TexHojorusi, npoduib - TexHomorus u
nepepaboTka MOJIUMEPOB.

JI71st TOATOTOBKH K JTAOOPATOPHBIM 3aHATHAM HEOOXOJIMMO UMETh ONUCAHUE
paboThI, 3HATH XOJ BBHIMIOJIHEHUS paOOThl, pACCMOTPETh KOHTPOJIBHBIE BOIMPOCHI,
pU HEOOXOIMMOCTU OOpaTUThCS K PEKOMEHAYEMOW JUTeparype, 3amucaThb
HETOHATHBIE MOMEHTHI XO0Ja paboThl W O0paTUThCA K MPEnojaBaTelto s
YSICHEHUS UX Ha TPEACTOSIIEM 3aHITHH.

Memoouueckue pexomenoayuu no usyuenuio oucyunaunwvl «llonumepnoie
HAHOKOMNO3UMbl)

Lens xypca «IlonuMepHble HAHOKOMITO3UTBI» - MOATOTOBKA OOYYAIOIINXCH,
oOnajaronMX 3HAHUSAMU B OOJAcCTH pa3pabOTKU U TOJYYCHUH TOJTUMEPHBIX
HAHOKOMIIO3UTOB, a TakKXKe IMEpPCHeKTUBbl M O00JacTM HX MPUMEHEHUS B
COBPEMEHHOU MPOMBIIIUICHHOCTH.

[Ipuctynass kK W3y4EHUIO AUCIUIUIMHBI, OOydYaromemycss HeoO0X0IuMO
O3HAKOMUTBHCSI C TEMATUYECKUM ILJIAHOM 3aHSITHH, CIHCKOM PEKOMEHIOBAaHHOU
yueOHOM nuTepaTypbl. [Ipy M3ydyeHHM TUCHUIUIMHBI OO0YYarOIIMECs BBITOJIHSIOT
CICAYIONINE 3aJaHus: H3YyYalOT PEKOMEHJIOBAHHYI0 YYEOHYI0O U Hay4dHYIO
JUTEpaTypy; MHUIIYT KOHTPOJbHBIE pPabOThl, YYaCTBYIOT B  BBINIOJHEHUU
7abopaTopHBIX padOT. YPOBEHb W TIyOMHA YCBOEHHUS IUCIUIUIMHBI 3aBUCST OT
AKTUBHOW M CHCTEMAaTUYECKOW pabOThI HA JIEKIUSAX, U3yUYEHUS PEKOMEHIOBAHHOM
JUTEPATYPbl, BHIITOTHEHUS KOHTPOJIbHBIX TUCbMEHHBIX 3aJaHU

Kypc wu3ywaercs Ha  Jjekuusx, Ja0OpaTOpPHBIX  3aHATUSAX  TIPH
CaMOCTOATENFHON U MHANBUIYabHON pabote oOyuaromuxcs. OOydaromuiics s
MOJIHOTO OCBOEHUSI MaTepualia JOJDKEH HE IMPOIMYCKATh 3aHSITUSI U AKTHUBHO
y4acTBOBaTh B y4eOHOM mporiecce. JIeknuu BKIIOYAIOT BCE TEMbl M OCHOBHBIC
BOIIPOCHI TIOJIUMEPHOTO MaTtepuaoBeneHus. Jyis makcumaabHol 3()PEeKTUBHOCTH
W3y4eHHUs] HEOOXOJMMO  TIOCTOSSHHO  BECTHM  KOHCHEKT  JICKIIMH, 3HaTh
PEKOMEHyeMYyI0 TpenojaBaTeyieM JHUTEPaTypy, IO3BOJISIFOUIYIO JOMOJHUTH
3HAHUS U Jy4Ille MTOArOTOBUTHCS K JIAOOPATOPHBIM 3aHSATUSIM.

B cooTBercTBMM ¢ Yy4eOHBIM IUIAHOM Ha KaXxAyl TEMY BBIJICJICHO
HEO0OXO0IMMOE KOJIMYECTBO YaCOB JAOOPATOPHBIX 3aHSTHI, KOTOPHIC MPOBOJISITCS B
COOTBETCTBHH C BOIIPOCAMH, PEKOMEH/IOBAHHBIMU K MU3YUYEHUIO IO ONpPEIEICHHBIM
teMaMm. OOydJaronuecss TOJDKHBI PETYJSIPHO TOTOBHUTHCS K JIAOOPAaTOPHBIM
3aHIATHSIM M Y4acTBOBAaTh B OOCYXJEHHWM XoAa BbIMosHeHUs pabdot. Ilpu
MOATOTOBKE K 3aHSTUSIM CJEAYET PYKOBOJCTBOBATHCS KOHCIEKTOM JIEKIUU U
pEeKOMEHIOBaHHOU JnuTeparypoil. Temarnyeckuil MiIaH AMCUUIUIMHBI, y4eOHO-
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METOAMYECKUE MATEpUaIbl, a TAKKE CIHUCOK PEKOMEHIOBAaHHOM JIMTEpaTyphl
IPUBENICHBI B paboYeil mporpamme.

Memoouueckue pekomenoayuu npu pabome HAO KOHCHEKMOM 60 8peMs
npoeeoenusn NeKyuu

B npomecce NEKIMOHHBIX 3aHATUN  1E€IE€COO0pPa3HO KOHCIEKTHPOBATH
yueOHbIll Matepuain. [[is 3TOro HCHONB3YIOTCS OOIIMEe W YTBEPAUBIIUECS B
MPaKTUKE NMPaBUIIA, U MPUEMbl KOHCIIEKTUPOBAHUS JICKITU:

KoncnexktupoBanue nekui BEAETCS B CHEHHAIBHO OTBEACHHOM U1l ATOTO
TEeTpaay, KaXKIbIA JUCT KOTOPOM MOJKEH UMETh MOJig, Ha KOTOPBIX JIEJIa0TCs
MOMETKM U3 PEKOMEHJIOBAHHOW  JIMTEPATyphbl, JOMOJHAIONIME MaTepual
MPOCITYIIAHHOM JIEKIIUHU, & TAK)KE MOJYEPKUBAIOUIME OCOOYI0 BaXKHOCTh TEX WIIU
WHBIX TEOPETUUECKUX TOJIOKEHUM.

[lenecooOpa3Ho 3amuchbiBaTh TEMYy M IUIAH JICKIUH, PEKOMEHIYEMYIO
JuTEepaTypy K TeMe. 3alucy pas3/elioB JIEKUHUH JOJKHbI HMETh 3aroJjOBKH,
MOA3aroJIOBKHA, KpacHble CTpOKW. JUIsi BBIIENIEHHS Ppa3feioB, BBIBOJOB,
ONpENICICHUI, OCHOBHBIX HJEH MOXHO HCIIOJIb30BaTh I[BETHBIC KapaHAAallU U
dbaomactepsl.

Ha3BanHble B JIEKIMHU CCHUIKM HAa MEPBOMCTOYHHKHA HAJ0 TOMETUTH Ha
MOJISIX, YTOOBI TIPU CaMOCTOSITEIbHOM paboTe HAWTH M BOHcaTh UX. B KOHCHEKTe
JIOCJIOBHO  3aMUCBIBAIOTCS  OMNPEICIICHUST TMOHATHM, KaTeropud ¢ 3aKOHOB.
OcTanbHOE JOJIKHO OBITh 3alIUCAHO CBOMMU CJIIOBAMH.

Kaxnaomy cTyneHTy HeoOX0AuMO BbIPabOTaTh U UCMOJIb30BATH JIOMYCTUMBbIC
COKpalleHHs HanboJiee pacrpoCTPAaHEHHBIX TEPMUHOB U TTOHSTUH.

Memoouueckue pekomenHoauyuu noO NOO20MOBKe K J1A0OPAMOPHBLIM
3aHAMUAM

JlabopaTopHblie 3aHSATHS — COCTaBHAsl 4acTh y4eOHOTO Mpolecca, rpyImnoBas
dbopma 3aHATUN TNPU AKTUBHOM YYacCTHUH CTyAEeHTOB. JlaGopaTopHble 3aHSITHS
CIIOCOOCTBYIOT MPUOOPETCHUIO HABBIKOB M YMEHUU PabOTaTh C XUMUYECKUM U
TEXHOJIOTUYECKUM JITAOOPATOPHBIM O0OpYJOBaHUEM, YIIIYOJICHHIO 3HAHUW TIO
JUCITUTUTHHE.

[lenpr0o 7abOpPATOPHBIX 3aHATUN SIBISICTCS YIIyOJIeHHUE W 3aKpeIUICHHE
TEOPETUYECKUX 3HAHUM, MOJYYEHHBIX OOYyYalOIUMKCS Ha JICKIUSIX U B MpoOIEcce
CaMOCTOSITEJTLHOTO ~ M3Yy4YeHUs ydyeOHOro wmarepuajna, a, CJleJ0BaTelbHO,
dbopMHpOBaHHE Yy HHUX ONPEICICHHBIX YMCHHMA W HABBIKOB palbOTBHI C
71a060paTOPHBIM 000PYAOBAHUEM.

B xome moAroTroBku K j1a00paTOPHOMY 3aHATHIO HEOOXOJAMMO IMPOYMTATH
KOHCHEKT JICKI[MH, HW3YyYUTh OCHOBHYIO JIUTEPATypy, O3HAKOMHUTBHCA C
JIOTIOJIHUTEIBHON JIUTEPATypOM, HallMcaTh METOIUKY BBIMOJIHEHUSI JIaDopaTOpHOU
paboThl, pa3odparh W YSCHUTH XOJI BBHIMOJNHEHUS paboThl. [lpu 3TOM ydecTh
pEKOMEHJAIMU TIpernoiaBaresiss U TpeboBaHusl nporpammel. JlopabatbiBath cBOMU
KOHCHEKT JIEKIUH, JeJIasi B HEM COOTBETCTBYIOLIUE 3alIMCH U3 JIUTEPATYPHI.
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XenaTenpbHO MpU MOATOTOBKE K JIAOOPATOPHBIM 3aHATUSM IO JAUCITUTUIMHE
OJTHOBPEMEHHO HCIIOJIb30BaTh HECKOJIBKO MCTOYHUKOB, PACKPBIBAIOUIUX BOIPOCHI
Y MEXaHU3MBbI BBITIOJTHEHUS PaOOTHI.

Ha JlaGopaTtopHbIX 3aHATUAX 00y4aromuecs ydyarcsd TEXHUYECKUM MpUueMam
BBITIOJIHEHUS PA3IMYHBIX XUMUYECKUX Olepanui, cBOOOJHO BBICKA3bIBaTh CBOU
MBICIIM M CYXJEHHUS, CIIOCOOCTBYIOIIME PAa3BUTHIO  MPOQPECCUOHATBHON
KOMITE€TEHTHOCTH.

Memoouueckue pekomenoauuu noO OpP2AHUZAUUU CAMOCHIOAMETbHOU
pabomul

CamocTosaTenbHass paboTa OCYIIECTBIsIETCS MpH Bcex (opmax oOydeHHS:
OYHOU U 3a0YHOM.

CamoctosiTenbHass ~ paboTta  oOydaromuxcs -  Cnocod  aKTHBHOTO,
1[eJICHAPABICHHOTO MPUOOPETEHNUS CTYIEHTOM HOBBIX JJIsl HETO 3HAHUNM U YMEHUHN
0€3 HEeNmoCpeACTBEHHOI'O Y4acTUs B 3TOM Ipoliecca npenojaBateneid. [loBplenue
pOJIM  CaMOCTOSTENbHOM paboThl OOyYarOIMXCs MpPU IMPOBEICHUU Pa3IMUHBIX
BUJIOB YUEOHBIX 3aHITHH Mpe/oiaraeT:

— ONTHMH3ALMIO METOAOB OOYyYeHMs, BHEIPEHHE B Y4YEOHBIH IpOLECC
HOBBIX TEXHOJIOTUA OOYYEeHHs, TOBBIIAOMNX TPOU3BOAUTEIHFHOCTh TPy/Ia
IpernoAaBaTensi, aKTUBHOE WCIOIb30BaHUE WH(GOPMAIMOHHBIX TEXHOJIOTHUH,
MO3BOJIAIOIIMX 00y4YaroImeMycsl B yI00HOE JAJisi HETO BPEMSI OCBaWBaTh YYEOHBI
MaTepua;

— IIMPOKOE BHEIPEHHE KOMIBIOTEPHU3UPOBAHHOTO TECTUPOBAHUS;

— COBEpPIICHCTBOBAaHME METOJUKA TIPOBEICHUS TMPAKTUK W HAYYHO-
UCCIIEIOBATENbCKOM pabOThl 00y4YarOIIMXCs, MOCKOJIbKY HMMEHHO JTH BUbI
y4eOHOI paboThI B IEPBYIO OYEPElb TOTOBAT OOYUAIOIIMXCS K CAMOCTOSI TEIIbHOMY
BBITIOJTHEHHUIO MMPO(PECCUOHANBHBIX 3a/1a4;

— MOJEPHH3AIMI0 CUCTEMBI KYPCOBOTO U TUIUIOMHOTO MPOEKTUPOBAHUS,
KOTOpas TOJDKHA MOBBIIMIATH POJIb CTYJIEHTa B MOJ0OpE MaTepHualia, Ioucke myTei
peleHus 3aaad.

CamocTosTenbHass padboTa NPUBOAUT CTYJAEHTa K TOJIYYEHHIO HOBOTO
3HaHUS, YIMOPAJOUCHHUIO U YIIIyOJECHUIO UMEIOMIMXCS 3HaHUM, (HOPMHUPOBAHUIO Y
HEro rmnpodeccuoHalbHBIX HaBBIKOB M yMeHui. CamocrosiTenbHas padota
BBITIOJTHACT Psifl GPyHKITUH:

—  Pa3BUBAIOIILYIO;

— UH(OpPMaAIMOHHO-00YyYaIolTy1O;

— OPHUEHTHPYIOIIYIO U CTUMYJIHPYIOIYIO;

—  BOCHHTHIBAIOIIYIO;

—  HCCIIEJIOBATEIbCKYIO.

B pamkax Kypca BBIMIONHSIOTCS CJCAYIONIME BHIBI CaMOCTOSTEIHHON
paboThI:

1. TIpopabotka yuebHOro Marepuasa (1o KOHCIEKTaM, yueOHON 1 HaydyHOMH
JUTEpaType);

2. Pabora c TecTaMu ¥ BOIIPOCAMU I CAMOTIPOBEPKH;
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3. BrInonHEHNE UTOTOBOW KOHTPOJIBHOMN pabOTHI.

CryaeHTam peKOMEHJyeTCsl ¢ CaMOr'o Haudajla OCBOEHHUS Kypca paboTarh ¢
JUTEpPaTypou, KypHaiamu. [Ipy 3TOM aKTyanU3UpyrOTCS HUMEIOIINECS 3HAHUS, a
TaK)Ke co3jaercs 0a3a Il YCBOEHHUSI HOBOI'O MaTepualia, BOSHHKAIOT BOIPOCHI,
OTBETHI HA KOTOPBIE CTYAECHT MOIYYaeT B Ay JUTOPHUHU.

Heob6xoaumMo OTMETHTb, YTO HEKOTOPBIE 3aJaHUsl MJIsi CaMOCTOSTEIHLHOU
paboThl MO Kypcy HMEIOT ompeneneHHyro crnenuduky. [Ipu ocBoeHuun Kypca
CTYJIEHT MOJKET TIOJb30BaThCsl OMONMMOTEKOW By3a, KOTOpas B TIOJTHOM Mepe
obOecrieueHa  COOTBETCTBYMOmeH Jjuteparypoir. CamoctosarensHas pabora
CTYJIEHTOB TPEIyCMOTPEHA y4eOHBIM IIJIAHOM W BBITIOJHSETCS B 0053aTEITLHOM
nopsiake. [1o He0OOXOAMMOCTH CTYIEHT MOKET 0OpallaThCs 3a KOHCYJIbTallUeH K
MPEIO/IaBaTEIO.

JIns  yCHemHOro CcaMOCTOSITEIbHOIO M3Y4YEHUsS Marepuanga CeroiHs
UCIIOJIB3YIOTCSl PA3JIMYHbIE CPENICTBA OOYYEHUs, CpPeld KOTOPHIX 0c000e MEeCTO
3aHUMAIOT MH(GOPMAIIMOHHBIE TEXHOJIOTMHM PA3HOTO YPOBHS M HAIPaBICHHOCTU:
y4eOHUKH U KYPCHI JICKITUH, pa3INuHbIe TEMATHUYECKUE KYPHAIIBI.

JIJist  ycnenrHo opraHu3aliyd CaMOCTOSATEIBLHOM paboThl BCE AaKTHUBHEE
MPUMEHSIOTCS pa3HooOpa3Hble 00pa3oBaTelibHbIE pecypchbl B ceTu HWHTepHeT:
BUPTYaJIbHBIE JICKIIUU, apXUBBI )KYPHAJIOB, TAOOPATOPUHU, TIPU STOM TOJIb30BATEIIO
JIOCTaTOYHO MMETh KOMIIbIOTEp M monakiatoueHue Kk MurtepHery. Hcemonb3oBaHue
CeTell YCUJIMBAET POJIb CAMOCTOSITEIBHON padOThl CTyJEHTa M TMO3BOJSET
KapIMHAIBHBIM 00pa30M U3MEHHUTh METOAUKY MPENogaBaHusl.

Bonbiioe  BocmuTarenbHoe W o0Opa3oBaTelbHOE ~ 3HAYEHHE B
CaMOCTOSITETLHOM ~ y4eOHOM  TpyJe  CTyJeHTa HMEET  CaMOKOHTPOJIb.
CaMOKOHTpPOJIb BO30YXKAAeT U MOAJCPKUBACT BHUMAHHE W HHTEPEC, MOBBIIIAET
AKTUBHOCTh TMaMSTH U  MBIIUJICHUS, TO3BOJSET CTYACHTY CBOEBPEMEHHO
OOHApYXUTh W YCTPAaHWUTh JONYyIICHHbIE OIMMOKH W HEJOCTAaTKH, OOBEKTUBHO
ONpENIENIUTh YPOBEHb CBOMX 3HAHWI, MPAKTUUECKUX yMeHH. CaMoe JOCTYITHOE U
MPOCTOE  CPEJACTBO  CAMOKOHTPOJIA C  TNPUMEHEHHEM  HWH()OpPMaAIUOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUH - JTO psAJl TECTOB «on-line», KoTopbie
MO3BOJIAIOT B PEKUME PEAIbHOIO BPEMEHU OIPEIEIUTh CBOM YPOBEHb BIIAJICHUS
MIPEIMETHBIM MaTePUajIOM, BBIIBUTH CBOM OIIUOKH M TTOJIYYUTh PEKOMEH AN 10
CaMOCOBEPIIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padbome c aumepamypoil

Bcro nurepatypy MOXXKHO pa3feiuTh Ha YYEOHUKH M ydeOHbIE MOCOOus,
OpUTHHAJIbHBbIC Hay4Hble MOHOTpadUueCKue UCTOYHUKHU, HAy4YHbIC MyOJUKAIUU B
nepuoAndeckod medyaTu. M3 HUX MOXKHO BBIICIUTH JIUTEPATYpPy OCHOBHYIO
(peKOMEH1yEMYI0), TOTIOTHUTENBHYIO U JINTEPATYPy ISl YIIIyOJIEHHOTO U3Y4YEeHHUS
JTUCHUTINHBI.

N3yuenne AUCIUIUIMHBI CJENyeT HA4YMHATH C Y4YEOHHMKA, TOCKOJBKY
Y4eOHUK — 3TO KHUTA, B KOTOPOW H3JIOKEHBI OCHOBHI HAyYHBIX 3HAHUU 10
OTIPEJICTICHHOMY TPEAMETY B COOTBETCTBUU C IESIMH W 3a7adamMu OOydeHUS,
YCTaHOBJICHHBIMH MPOTPaMMOH.
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[Ipu pabote c¢ nurepaTypoil HEOOXOJUMO YUUTHIBaTh, YTO HMEIOTCS
pa3auyYHble BUIBl YTEHUS, U KaXJbId M3 HUX HUCHOJb3YETCS Ha ONPEICICHHBIX
JTarax OCBOEHUS MaTepuaa.

IIpeosapumenbrHoe UYTEHUE HAIPABICHO Ha BBISIBICHHE B  TEKCTE
HE3HAKOMBIX TEPMUHOB M IOUCK MX 3HAUYEHHUs B CIpaBOYHOU sureparype. B
YACTHOCTH, NPU YTEHHWU YKA3aHHON JIUTEpaTypbl HEOOXOJUMO MOAPOOHEUIINM
00pa3oM aHaNU3UPOBAThH MOHATUS.

Ckeo3noe umenue TPEANOJAraeT NPOYTEHUE MaTepuana OT Hadajla Ji0
koHUa. CKBO3HOE YTEHUE JIUTEpaTypbl M3 NPHUBEACHHOIO CIIHCKA JIAaeT
BO3MOXXHOCTh CTYACHTY C(HOPMHpPOBATH CBOJ| OCHOBHBIX MOHSATHH M3 M3y4yaeMoOu
00acTy U CBOOOIHO BIIAJIETh UMHU.

Buvibopounoe — Ha00OpOT, MMEET LENbIO MOUCK M OTOOp Marepuana. B
paMKax JTaHHOTO Kypca BBIOOPOYHOE YTEHHE, KaK CIIOCOO OCBOEHMS COAEpP>KaHUA
Kypca, JOJDKHO HCIIOJIB30BAaThCA IPHU MOATOTOBKE K INPAKTUYECKUM 3aHATHUAM I10
COOTBETCTBYIOILIUM pa3JiesaMm.

Ananumuyeckoe umenue — O3TO KPUTHUYECKHM pa3dop Tekcra cC
HOCIEAYIOUUM €ro KOHCHEeKTUpoBaHueM. OCBOCHHME yKa3aHHBIX MOHATHI Oynaer
Haubosee 3EeKTUBHBIM B TOM Cllydae, €CIl IIPU YTEHUU TEKCTOB CTYAEHT OyJeT
3aJ]aBaTh K 3TUM TEKCTaM BOIPOCHl. YacTh U3 3TUX BOIPOCOB CPOPMYJIMPOBAHA B
®OC B mnepeuyHe BOIPOCOB sl cobecenoBaHus. llepedeHb 3THUX BOIPOCOB
OTrpaHU4€eH, MMOATOMY BaXKHO HE TOJIBKO COJIEp>KaHUE BOIPOCOB, HO Cam IPHHIIUIT
OCBOEHHSI JINTEPATYPHI C MOMOILBIO BOMPOCOB K TEKCTAM.

Lensto wu3yuaroweco UTeHUS ABISETCS TIyOOKOE€ M BCECTOPOHHEE
noHuMaHue y4deOHOM uH(opmauuu. EcTh HECKOJBKO NPHEMOB HU3YYarOUIEro
YTEHUS:

1. Utenue no anropuTMy npeanoiaraet pasoreHue nHhopmManuu Ha OJIOKU:
Ha3BaHUE; aBTOP; MCTOYHHUK; OCHOBHAs HJAed TEKCTa; (PaKTUYECKUH MaTepual;
aHaIM3 TEKCTa IIyTEM COIOCTABJICHUS HMMEIOIIUXCS TOYEK 3PEHHS 110
paccMaTpUBaEeMbIM BOIPOCaM; HOBU3HA.

2. IIpuem ocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIEAYIOIINI aJITOPUTM:

— MEIUIEHHO ITPOYUTATh TEKCT, CTAPAsICh MOHITH CMBICII U3JI0KEHHOT0;

—  BBIJCJIUTH KJIIOUYEBBIE CJIOBA B TEKCTE;

— TOCTapaTbCsl MOHATh OCHOBHBIE MJIEU, MOATEKCT U OOUIUI 3ambicen
aBTOpA.

3. IlpueM Te3upoBaHUs 3aKit0yaeTcsl B (POPMYIMPOBAHUU TE3HCOB B BUJEC
IIOJIO’KEHUM, YTBEPKICHUH, BBIBOZOB.

K 3ToMy MOXHO 1006aBUTH U MHBIE IPUEMBIL: IpUeM pedeprpoBaHUs, IPUEM
KOMMEHTHPOBAHUS.

Baxnoil coctapisroniel a1000ro COJUIHOTO HAYYHOTO W3JIaHUS SBIISIETCS
CIIUCOK JIUTEpaTypbl, Ha KOTOPYIO cchblnaeTcs aBTop. [Ipu BO3HMKHOBEHUH
MHTEpeca K Kakoh-To 00Cy>KJ1aeMoil B TEKCTe MpoOiieMe BCeria €CTb BO3MOKHOCTh
o0paTUTbCA K CIUCKY OTHOCAULIEWCs K HeW nuTeparypbl. B 3tom ciydae Bcs
npobsieMa Kak Obl pa30MBaeTCs Ha COCTaBISIOLIME YAacTH, KaKJIas U3 KOTOPBIX
MOKET M3y4yaThCsl OTAENIBHO OT Apyrux. [Ipm 3TOM BakHO HE TepsATh U3 BHUJIA
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OOIIMIi KOHTEKCT M HE MOTPY>KAaThCS UPE3MEPHO B JAETAIH, OTOMY UYTO TaKUM
00pa3oM MO>KHO HE YBUJETh ITIABHOTO.

IloaroroBka K 3K3amMeHy JIOJDKHA IPOBOAUTHCA HA OCHOBE JIEKLIMOHHOI'O
MaTepuaia, MaTepuana J1abopaTOPHBIX 3aHATHI ¢ 00s13aTENbHBIM OOpaIlleHUEM K
OCHOBHBIM y4Y€OHHMKaM 10 Kypcy. OTO IO3BOJMT HCKJIIOYHUTH OIIMOKU B
NOHMMAaHUU MaTepuala, 00JIETYUT €r0 OCMBICIIEHHE, IPOKOMMEHTUPYET MaTepuall
MHOTI'OYHCIICHHBIMU IIPUMEPAMU.

Memoouueckue pekomenoauuu 011 ROO20MOBKU K IK3IAMEHY

Ok3ameH Ha [V-Mm cemectpe saBisieTcst GOpMOil HTOTOBOTO KOHTPOJISE 3HAHUHN
U yMEHUN OO0yYalolmUXCs MO JAaHHOW AUCIUIUIMHE, TMOJYYEHHBIX Ha JEKIMX,
71a00paTOPHBIX 3aHATHIX U B MPOLECCE CAMOCTOSTENbHON paboThl. OCHOBOM AJist
OTIpeJIeNIeHHs] KOoJIMYecTBa OajuioB IS HK3aMEHa CIY)KUT YpPOBEHb YCBOCHUS
OOy4YaroNIMMHUCSL MaTepuasa, IpeayCMOTPEHHOTO JTaHHOW pabouel MmporpaMMoi.
K sx3ameHy nmomyckaroTcst CTyJeHThI, HaOpaBiue 36 u 6ojee OAJIOB O UTOram
TEKYIIETO U MPOMEXYTOUHOTO KOHTpoJisA. Ha sx3aMeHe CTyJeHT MOKeT HaOpaTh OT
15 no 30 6amos.

JUist mosiydeHHsl 3K3aMeHa, o0ydvarolmuecs BHOBb OOpallarTcs K y4eOHO-
METOJUYECKOMY MaTepUaLy U 3aKPETUIAIOT TPOMEKYTOUHbIC 3HAHMUS.

[ToaroroBka oOy4aromerocs K Sk3aMeHy BKIIIOUAET TPH JTara:

— camocTosiTeNbHas paboTa B TEUCHHE CEMECTPa;

— HENOCPE/ICTBEHHAs MOJATOTOBKA B JIHHU, MPEIIIECTBYIOIINE 3K3aMEHY I10
TeMaM Kypca;

— OTBETHI Ha BOMIPOCHI, TPUBEICHHBIC B SK3aMEHAIIMOHHBIX OUJIETaX.

[Ipu MOATOTOBKE K AK3aMEHY OOYyYarolUMCs LeIeco00pa3Ho MCHOIb30BATh
MaTepuagbl  JIGKIHH, Yy4eOHO-METOAMYECKHEe  KOMIUIEKChl, HOPMATHBHBIC
JIOKYMEHTBI, OCHOBHYIO U IOTIOJTHUTEIBHYIO JINTEPATYPY.

Ha skx3aMeH BbIHOCHUTCS MaTepuai B 00ObeMe, MPelyCMOTPEHHOM pabouei
oporpaMMoil yuyeOHOW JAMCUMIUIMHBI 3a CEeMeCTp. OK3aMeH MpOBOJUTCS B
MHChbMEHHOM/yCTHOM (hopMe.

[Ipu mpoBeneHuu 5K3aMEeHA B MUCHBMEHHOHM (YCTHOH) ¢opme, BEIyIIHiA
IpernoAaBaTesib COCTaBIsET NEpEeYeHb BOMPOCOB, KOTOpHIE BKIIOYAIOT B ceOs
TeopeTuueckue 3amaHusi. opMyIUpOBKA TEOPETHUUECKUX 3aJaHMsl COBMANaeT C
(bOpMYITHMPOBKOM TIEPEUHSI BOMPOCOB, BHIHOCMMBIX Ha JK3aMEH, MOBEJCHHBIX [0
CBEJCHHUS OOYJarOIIMXCsl HaKaHyHE dk3amMeHa. Bompockl OTHOCSITCS K pa3lIudHbIM
paszenaM TporpaMMbl M JOCTATOYHO IIOJIHO OXBATHIBAIOT MaTepuan y4eOHOM
JUCITUTITUHBI.

B aynuTtopuu, rie mpoBOAUTCS dK3aMEH, MOTYT OJHOBPEMEHHO HaXOAUTHCS
BCE CTYJCHTHI.

Pe3ynbrar ycTHOrO (MMCbMEHHOT0) 3K3aMEHa BBIPOKAIOTCS OailiamMu:

Omauyno - om 91 0o 100 6ann106 — TEOPETUIECKOE CONEPMKAHUE Kypca OCBOCHO
TIOJTHOCTBIO, O€3 MPOOEIoB, HEOOXOMMMBIE TPAKTUIECKUE HABBIKA PAOOTHI ¢ OCBOSHHBIM
matepuanoM chopmupoBanbl. Ha sk3ameHe CTyAeHT JNeMOHCTpUpYeT ITyOOKHE 3HAHUS
NPEAYCMOTPEHHOTO TPOTPaMMON MaTepuana, yMeeT YeTKO, JIAKOHMYHO U JIOTUYECKH

23



TIOCJIEZI0BATENILHO OTBEYaTh Ha MOCTABJIEHHBIE BOIIPOCHL.

Xopowio - om 81 0o 90 6annoe — TeOPETUUECKOE COACPIKAHUE KYpca OCBOECHO,
HEOOXOIMMBIC MPAKTHYECKUE HABBIKA PA0OTHI C(POPMHUPOBAHBI, BHITOJHEHHBIC YUCOHBIC
3aJIaHusl COZIEp KaT HEe3HauMTesbHble OmMOKU. Ha sK3ameHe CTyJneHT JeMOHCTPUPYET
TBEPJIOE 3HAHUSI OCHOBHOIO (TIPOrPaMMHOIO) Marepualia, YMeeT 4eTKO, IpaMOTHO, Oe3
CYILIECTBEHHBIX HETOYHOCTEH OTBEYATh HA TIOCTABJICHHBIE BOIPOCHL.

Yooenemeopumenvno - om 61 0o 80 6annoe — reopeTHIECKOE COEPKAHUE
Kypca OCBOEHO HE TMOJHOCTHbIO, HEOOXOAMMBIC MPAKTHUYECKHE HABBIKK PAOOTHI
copMupoBaHbl yacTuuHO. Ha 3adere CTyOeHT NEMOHCTPUPYET 3HAHHE TOJBKO
OCHOBHOTO MaTepHalia, OTBETHI COJEpKAT HETOYHOCTH, CJIa00 apryMEeHTHPOBAHBI,
HapylIeHa N0CJIeJ0BAaTEIbHOCTh U3JI0KEHUS MaTepuaia

Hezaumeno - om 36 0o 60 6annoe — TeOpeTUUECKOE COJEpKaHUE Kypca He
OCBOEHO, HEOOXOJMMBbIEC MPAKTHUYECKUE HABBIKU paboThl He copmupoBaHbl. Ha
3a4eTe CTYACHT JEMOHCTPUPYET HE3HAHUE 3HAUMUTEIBHOW YacTH MPOrPAMMHOIO
MaTepuaia, CyIleCTBEHHble OIMMOKM B OTBETaX Ha BOMPOCHI, HEYMEHUE
OpUEHTUPOBATHCS B MaTEpHUale, HE3HAHNUE OCHOBHBIX MOHITUI AUCIUTIIIUHBI

1.8. Mamepuanvno-mexnuueckoe obecneuenue OUCYUNIUHbL
MarepuanbHO-TEXHUYECKOEe OOecreueHrne AUCIHUIUIMHBI  (TEXHHYECKHE
Cpe/CTBa, JabopaTopHOEe 00OPYIOBAHKE H JIP.) MPEICTABICHO B TA0I.

Ne | HammenoBanue (KOMITBIOTEPHBIE KJIAcChl, YyU9eOHBIE J1aO0OpaTopuu, | AyauTOpHs

n/n | o0opyJOBaHuUE)

1 VYy4eOHnble naboparopun IJIaBHBIM  KoOpITyC,

211, 214, 215 aygn.

2 VYuebHas mabopatopusi, OCHaIIeHHast KoMIbloTepamu (12 1mT.) TJIaBHBIA ~ KOPIYC,

222 ayn.

3 JlabGoparopHble  OAHO- M  JIBYXIIHEKOBBIE AKCTpyAepbl ¢ | [7maBHBIM KOpILyc
U3MENbYUTEISIMH, IUIaCTOMETP, npodurka, cmecutens, | HOLL «ITonumep u
AQHAJIUTUYECKNE BECHI. koMro3utel» 013

1a0.

4 O6opynoBaHue A HCCIEIOBaHUS MOJMMEPHBIX MaTepuanoB | [1aBHbBIN Kopmyc,
(pa3pbIBHasi MallMHA, Ipecc ropsiuero npeccopanus, npudopsl i | HOL| «Ilomumepst
OmpeneNieHus:  WHAEKCa  pacijiaBa,  yIAapHOW  BSI3KOCTH, | 1 KOMIIO3UTBD»
MEXaHUYECKUX CBOMCTB, TBEPAOCTH MOJUMEPOB U T.11.)

[Ipu npoBeieHny 3aHIATHI JIGKITMOHHOTO TUTIA UCTIONB3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOe obecnedenue:

— IIponyxter Microsoft (Desktop EducationALNG LicSaPk OLVS
Academic Edition Enterprise) moamucka (Open Value Subscription);

Cc80000HO pacnpocmpamsiemvle NPOSPaAMMbL:

—  WinZip qyis Windows - nmporpamm JJisl CKaTHsl U pacliakoBKH (paiijioB;

— Adobe Reader s Windows — nporpamma juist urenust PDF ¢aitnos;

— Far Manager - koHCONBHBIN (DailJIOBBIN MEHEIKEP TSI OTIEPAIIMOHHBIX
cuctem cemeiictBa Microsoft Windows.

24



JUIS CTyIEHTOB C OrPaHWYCHHBIMH BO3MOXKHOCTSIMH 370POBbSI CO3JIaHBI
CICIMATbHBIC YCIOBHS JJIS TOJy4eHHUs oOpa3oBaHWs. B 1ensx QocTymHOCTH
NOJYYCHHUsT  BBICHIEr0  00Opa3oBaHUs 1O 00pa30BaTe]bHBIM  IPOrpaMMamM
WHBAIMJAAMA M JIMIAMH C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH  370POBBS
YHHUBEPCUTETOM obOecrieunBaercs: 1. AJbTepHATHBHON Bepcueil oduimanibHOTo
caiita B cetn «WHTepHeT» s ciaboBuasmux; 2. I[IpUCYTCTBHE acCCHCTEHTA,
OKa3bIBAIOIICTO 00YYArOIIEMYCs HEOOXOJUMYIO TOMOIIb; 3./1J11 HMHBAIUIOB | JIUI]
C OrpaHUYCHHBIMH BO3MOXKHOCTSIMHU 370POBbBSI IO CIyXy — TyOJUpOBaHUE BCITYX
CIpaBOYHOH WH(MOpPMAMKM O PACIHUCAHUU YYEeOHBIX 3aHATHH; OOeCIeUeHUES
HaJISKAIMMU 3BYKOBBIMH CPEJICTBAMHU BOCIpou3BeaAcHu WHpopManuu; 4. J{ns
WHBAJIMJIOB W JIMI[ C OIPAaHWYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBBS, HMEIOIIHX
HApyIICHUS  ONOPHO-JIBHTaTCIBHOTO  ammapara, CO3JaHbl  MaTepHalIbHO-
TEXHHYCCKHUE YCIOBUS OOCCICUYHMBAIOIINEG BO3MOXHOCTh OCCIPENATCTBEHHOTO
J0CTyma 00y4aronuxcs B y4eOHbIC MOMEIICHHS, 0ObEKTY TUTAHMS, TyaJIeTHBIC U
JIpyTHe TIOMCIIECHUS VHHBEPCHUTETa, a Takke MpeObIBaHUS B YKa3aHHBIX
MOMEIIECHUSAX (HATMYUE PACHIMPEHHBIX IBEPHBIX MPOEMOB, MOPYYHEH W JAPYTUX
MPUCTIOCOOJICHU ).
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JIuct u3aMeHeHunit (10MOJTHEHH )

B paboueii nporpamme qucuumnubl «IlosmMepHble HAHOKOMIIO3UTHD) 11O
HanpapJeHn0 noaAroToBku 18.03.01 -Xumuveckas TeXHo10TUs1, NpouiIb
noaAroToBkM -TexHosorusi 1 nepepadoTKa NOJIUMEpPOB
Ha 2018 /2019 y4eOHBIN roa

Ne OnemenT (nyHkT) PITJ[ | [lepeuenn BHOCHMBIX | [Ipumeuanue
/11 M3MEHEHUU (JIONOJTHEHUI)

Obcyscoena u pekomMeHO08aHa HA 3Ace0aHuu Kageopsl OPTraHUYECKON
XUMHUHU U BEICOKOMOJICKYJISIPHBIX COSTUHEHUH

IIpoToxon Ne « » 2018r.

3asedyrowuti kageopoti C.IO. Xammupona

26




