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AHHOTALMS

HenssMu ocBoeHHs y4eOHOW JAUCIHUIUIMHBI  SIBJSICTCSA: O3HAKOMJIGHHE CTYJIEHTOB C
MPUHIUIIMATGHBIMU  BOMIPOCAMHM, JICKAINIUMU B OCHOBE MOJICKYJISIPHO-KUHETUUECKUX METOJI0B
paszaeneHus U30TOMNOB (ra3oBas TUQQy3us, HEHTPUPYTHPOBAHNE, METOJ PA3/ICIUTEIBHOTO COIUIA), a
TaK)Ke€ HavyaJbHBIMH CBEJCHUSMHU U3 TEOPUU PA3ACIICHHs H30TOIMHBIX CMECEH B KacKaaax.

[Tockonbky mpoOIEMBbl YMHOXKEHHS pa3/esieHus, BBI3BAHHOTO MEPBUYHBIM (3JIEMEHTapHbIM)
3¢(hekToM B MHOTOCTYNEHUYAThIX YCTAaHOBKaX MMEIOT OONbIIOE CXOACTBO, TEOpHUS KacKaJoB
MIpe/ICTaBIseTCs B BUE OOIIMX 3aKOHOMEPHOCTEH MOJIEKYJISPHO-CEIEKTUBHOTO MepeHoca 0e3 aHain3a
¢u3uky (GU3NKO-XUMHUN) MIEPBUYHOTO MPOIIECCa U TUAPOAMHAMUYECKUX PEKUMOB pabOTHI anmapaToB
Kackana.

Oco0oe BHUMaHHE YyJIEISIETCS METOAY Ta30BOUM NEHTPU(DYTH, SBISIOMIUMCS BEIYIIUM B MHUPE
MIPOMBIIIJIEHHBIM METOJIOM MOJIY4YEHHs] OOOTallleHHOTO ypaHa. JIeKIMOHHBINH MaTepuan OTpakaeT Kak
KJIACCHYECKYIO0 TEOPUIO, ONUCHIBAIOIIYIO0 TEUEHHUE U pa3fielieHne OMHApHOW CMeCH M30TOIOB ypaHa B
LEHTPOOEKHOM ammapaTe, Tak U aHaJu3 COBPEMEHHOI'O COCTOSHHUSI HCCIIEIOBaHUM MO pa3fesieHuto
M30TOINOB HEYPAHOBBIX 3JIEMEHTOB.

1.  LEJU U 3AJAYU OCBOEHUS YYEBHOM JUCLHUTNIIUHBI

LlensMu  ocBoeHMS y4eOHOM JAMCUUIUIMHBI  SIBISETCA: O3HAKOMJICHME CTYJEHTOB C
MPUHLMIIHAIBHBIMA BOIPOCaMH, JIEKAIIMMU B OCHOBE MOJIEKYJISIPHO-KMHETUYECKUX METO0B
paszzaeneHus U30TOmNoB (ra3oBas MUQQy3us, HEHTPUPYTHPOBAHNE, METOJ Pa3AEIUTEIBHOTO COIUIA), a
TaK)Ke HauyaJlbHBIMU CBEACHUSMHM U3 TEOPUHU PA3/AEICHUS U30TOIHBIX CMECEH B KacKaiax.

[Tockonbky mpoOIEeMBbl YMHOXEHHS pa3/esIeHUs, BbI3BAHHOTO MEPBUYHBIM (IJIEMEHTaPHbIM)
3¢pexToM B MHOTOCTYNEHYATHIX YCTAHOBKAX WMEIOT OOJBIIIOE CXOJCTBO, TEOPHsl KacKaJIoB
IIPEJCTABISCTCA B BUJIE OOIMX 3aKOHOMEPHOCTEH MOJIEKYJIIPHO-CEIEKTUBHOTO IepeHoca 0e3 aHain3a
¢u3ukn (GU3NKO-XMMHMK) EPBUYHOIO MIpoIecca U TUAPOJMHAMUYECKUX PEXUMOB pabOThI almnapaToB
Kackaja.

Ocoboe BHUMaHUE yNEIIeTCs METOAY Ia30BOi HEHTpU(]YTH, ABISAIOIIMUMCS BEAYIIUM B MUpE
MIPOMBIIIICHHBIM METOJIOM IOJyYeHHsI 000TallleHHOro ypaHa. JICKIIMOHHBIN MaTepuan OTpa)kaeT Kak
KJIACCUYECKYIO0 TEOPHIO, OMHCHIBAIOIIYIO TEUCHHE U pa3JielieHue OMHApHOW CMECH M30TOIOB ypaHa B
LIEHTPOOEKHOM ammapaTe, Tak U aHaJU3 COBPEMEHHOI'O COCTOSIHUSI HCCIIEIOBaHUI MO pa3fesIeHUI0
M30TOINOB HEYPAHOBBIX 3JIEMEHTOB.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

W3ydyeHne IUCHUIUIMHBI COMYTCTBYET HAay4YHO-HCCIEAOBATEIbCKOM MPAKTUKE CTYJIEHTOB.
Lenpto KOTOpOM siBiIsieTCS MPOpadOTKAa TEOPETUYECKUX BOMPOCOB B paMKax BHIOPAHHOTO MPOQUIIL
MOATOTOBKH, YYacTHE B HAYyUHBIX MCCIEIOBAHUAX, IIIKOJIAX, CEMUHApaX M KOH(EpEeHIHIX, OBIaJCHHIE
MIPOU3BOJICTBEHHBIMH HABbIKAMHM U TIEPEOBBIMH METOJAaMHU IO CIELUAIBHOCTH, NPHOOpeTeHHe
MPAKTUYECKOTO OIbITa W HABBIKOB HAYYHOH M TNPOW3BOACTBEHHOW pPAaOOTHL. YCHEUIHOE OCBOCHHE
JUCHMIUIMHBL  BO3MOXHO TOJBKO TIOCIAE€ OCBOEHMSI CTYy/JA€HTAaMH TaKuUX JUCLUIUIMH  Kak
MaTeMaTHYeCKUi aHanm3, oOmas ¢usnka, OObIKHOBEHHBIE au(pdepeHnnanbHbIe  ypaBHEHHS,
WHTETpalbHbIE YPaBHEHUS], YUCIIEHHbIE METO/IbI.



3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIbTATbBI

OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQecCuoHaNbHbIE KOMIIETESHIHH:

| KOI{ 1 HAMUMCHOBAHUEC KOMIICTCHIINN | KOI[ W HAMMCHOBAHUC MHAUKATOPA JOCTHIKCHUS KOMIICTCHIIUN

HpO(I)eCCI/IOHaHBHLIC KOMICTCHIIMKM B COOTBCCTBHMM C 3aJadyaMH H 00BbEKTaMU (O6J’IaCT}IMI/I

3HaHUi) TPOopeCcCCHOHATBLHOMN e TebHOCTH:

3anaua
npodeccuoHaIbLHOM
aesteabHoctu (3I1J1)

VYyacTtue B IpoBeICHUU
TEOPETUUECKHUX
HCCIICOBAHUIA,
[IOCTPOCHUU
¢bu3nIecKux,
MaTeMaTHYeCKHUX U
KOMITBIOTEPHBIX
MOJIETIEN N3y4aeMbIX
MPOLIECCOB U SIBJICHH, B
MIPOBEJICHUU
AHATTUTUYECKUX
HUCCJIEIOBAHUN B
MpeaMeTHOM 001acTH o
npouITIO
crenuaau3aluu

VYyactue B IpoBEICHUH
TEOPETUUECKHUX
HCCIEIOBaHNH,
MOCTPOCHUU
(buznIecKux,
MaTeMaTHYECKUX U
KOMITBFOTEPHBIX
MOJEJIEH U3y4aeMbIX
MPOLIECCOB U SIBJICHHI, B

O0BeKT WM
00J1aCTH 3HAHUSA

HaY4YHO-HUCCJICAOBATCIIb

IIpuponssie n
COLIMAJIbHBIE
SABJICHUS U
IIPOLIECCHI

[Tpupoansie n
COUAJIBHBIC
SBJICHUS U
IIPOLIECCHI

Kon u HaumeHOBaHHe
npogeccuoHaAILHOM
KOMIIETEHI[HH;
OcHoBaHue
(mpodeccuoHaAIbHBIN
cranaaprt-I1C, ananu3
ONbITA)

CKHH

ITK-3.1 [1] - Cnocoben
MIPUMEHSATH (PU3UKO-
TEOPETUICCKHE
KOHLIEMIINH,
aHAJINTHYECKHUE METOJIBI,
MeTObl 00pabOTKH
IKCIIEPUMEHTATHHBIX
IAHHBIX B 00J1acTH
(U3UKY KHHETHYECKUX
SIBIICHUI

Ocnosanue:
[TpodeccrnonanbHbIM
crangapt: 40.011, 40.044,
40.104

I1K-3.2 [1] - Criocoben
MMPUMCHSATH MCTOIBI
MaTeMaTHYECKOU U
TEOPETUYECKON (PU3HUKH,
METO/]Ibl MATEMaTH4YECKOIO
¥ KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS
MPOIIECCOB B 00JIaCTH
(bU3UKY KUHETUYECKUX

Koa n nHaumeHoBanue
HHIMKATOpPa
AOCTHKEHUSI
npodeccuoHaIbLHOM
KOMIIeTeHI[UN

3-T11K-3.1[1] - 3uarb
(hU3UKO-TECOPETUUECKUE
KOHIICIILIHH,
AQHAJINTHYECKHUE METOJBI,
METOBI 00pabOTKH
AKCTIEPUMEHTAJIbHBIX
JIAHHBIX B 00J1aCTH
(hU3UKHA KHHETUYECKUX
SIBJICHHIA;

V-TIK-3.1[1] - Y™meTb
MPUMEHSATH (PU3UKO-
TEOPETHUCCKUE
KOHIICIIIIHH,
aQHAJINTHYECKHUE METOJIBI,
METOBI 00pabOTKU
IKCTIEPUMEHTAIIbHBIX
JIAHHBIX B 00J1aCTH
(bU3UKH KHHETHYECKUX
SIBJICHMI;

B-I1K-3.1[1] - Bnanets
AHAJIUTHYECKUMU
METOJIaMH, METOAaMHU
o0paboTku
AKCTIEPUMEHTAIIbHBIX
IAHHBIX B 00JIacTH
(bUBUKHA KHHETUYECKUX
SIBIICHUI

3-T11K-3.2[1] - 3naTh
METOIbI
MaTeMaTHYEeCKOU B
TEOPETUYECKON (PU3UKH,
METOJIbI
MaTEMaTHYECKOIO U
KOMITHIOTEPHOTO
MO/ICTTUPOBAHUS
MPOIIECCOB B 00JIaCTH




MIPOBEACHUHU
AHATTUTHYECKUX
HCCIIE0BAaHUN B
MpeIMETHOM 00J1aCTH 110
npopuITIo
CTIeIMATA3AIIT

40.104

cramziapr: 40.011, 40.044,

SIBIICHU I (DU3UKY KHHETHYECKHUX
SIBJICHUIA;

OcHosanue: V-IIK-3.2[1] - Y™MeTb

[TpodeccrnoHambHBIH MIPUMEHSITh METOJIbI

MaTeMaTH4eCKOH 1
TEOpeTUIECKON (PU3UKH,
METO/IbI
MaTeMaTH4eCKOTro U
KOMITBIOTEPHOTO
MOJICTMPOBAHUS
MPOLIECCOB B 00JIaCTH
(U3HKY KHHETHYECKHUX
SIBJICHHI;

B-I1K-3.2[1] - Bmagets
MeTOJIaMHt
MaTeMaTHUYECKON U
TEOPETUYECKON (PU3UKH,
MeTOoJaMu
MaTeMaTHYeCKOTO U
KOMITHIOTEPHOTO
MO/IETTUPOBAHUS
MPOIIECCOB B 001aCTH
(U3UKY KHHETHYECKUX
SIBJICHUU

4. BOCIIUTATEJIbHBIA MOTEHIUAJ JUCHUILJIAHBI

Hampasnenus/uenu
BOCIIMTAHHUS
[Ipodeccuonansuoe
BOCITUTAHHE

3agauym BocriuTaHus (Koj)

Coznanue ycinoBui,
o0ecrnieunBaroInx, OpMUPOBaAHUE
YyBCTBA JIMYHOW OTBETCTBEHHOCTH 32
HAYYHO-TEXHOJIOTUYECKOE Pa3BUTHE
Poccuun, 3a pe3ynbpTarhl HCCIE0BaHUI
u ux nocneacteus (B17)

BocnurarenbHbIN TOTEHIIAAT
JTUCITUTLINH

1.Mcnons3oBanue
BOCITUTATEIBLHOrO MOTEHIIHANa
JTUCIUILIAH TPO(HECCUOHATTLHOTO
MOMYJIS JUTsl pOPMUPOBAHUS
YyBCTBa JIMYHOU
OTBETCTBEHHOCTH 3a JOCTIDKEHHUE
nuaepctBa Poccuu B Benymmx
HAyYHO-TEXHUYECKUX CEKTOPaxX U
(byHIaMeHTaIbHBIX
HCCIICOBAHUSIX,
o0ecreunBaroIInX e
SKOHOMHUYECKOE Pa3BUTHE U
BHEIIIHIOK 0€30MMacHOCTb,
MMOCPEICTBOM KOHTEKCTHOTO
00y4eHus1, 00CyKICHHS
COLIMAIBHON Y TPAKTUYECKON
3HAYUMOCTHU PE3YJIbTATOB
HayYHBIX HUCCJICIOBAHUN U
TEXHOJOTUYECKHX Pa3padOToK.
2.Hcnons3oBanne
BOCIIUTATEILHOIO IIOTCHIINANA
JUCLUIUIMH TPO(EeCCUOHATILHOTO
MOAYJIS JUTIsl POPMUPOBAHUS




[IpodeccrnonanpHOE
BOCITUTAHHE

Co3znanue yciaoBHid,
obecrneynBaroux, GOpMUPOBAHUE
HAay4YHOT'O MUPOBO33pE€HUs, KYIbTYPhI
MOKCKa HECTAaHAAPTHBIX HAYYHO-
TEXHUYECKUX/TPAKTUUECKUX PEIICHUH,
KPUTHYECKOT'O OTHOIICHUS K
WCCJICIOBAHMSIM JDKCHAYYHOTO TOJTKA
(B19)

COLIMAJIbHON OTBETCTBEHHOCTH
YYEHOTO 32 pe3yJIbTaThl
UCCJIEIOBAaHUM U UX MOCIIEICTBUS,
Pa3BUTHS UCCIIEOBATENBCKUX
KaueCTB MOCPEICTBOM
BBITIOJTHEHHS Y4eOHO-
UCCIIEIOBATENbCKUX 3aJaHNMH,
OpPUEHTHPOBAHHBIX HA U3YUYCHHE U
MPOBEPKY HAYYHBIX (DAKTOB,
KPUTHYECKHUI aHAIN3
myOnuKanuii B
npodeCCHOHAIBHON 00J1acTH,
BOBJICUEHUS B peaJIbHbIE
MEXIUCHUIUTMHAPHBIE HAyYHO-
HCCJIEIOBATEIBCKUE IPOEKTHI.
1.Mcnone3oBanue
BOCIIMTATEIBHOIO NOTEHIIMAIIA
JUCHUIUINH/TIpakTHK «HayuHo-
uccleioBaTenbCeKas paboTay,
«IIpoekTHas mpakTHKay,
«HayuHbIi1 cemMuHap» 1UIs:

- (popMHupoOBaHUS TOHUMaAHUS
OCHOBHBIX IIPUHLIUIIOB U
CIOCO0OB HAYYHOTO TTO3HAHMS
MHUpa, pa3BUTHUA
UCCIIEIOBATENIbCKUX Ka4eCTB
CTYJEHTOB IIOCPEACTBOM UX
BOBJICUEHUS B
UCCJIEIOBATEIBLCKHUE IPOEKTHI 110
001acTAM Hay4YHBIX
uccneaosanuil. 2.Mcrnonb3oBanue
BOCIIUTATEIBHOTO MOTEHIIMANIA
qucuuiuinH "Mcropus Hayku U
unxenepun", "Kpurnueckoe
MBIIIJIEHUE U OCHOBBI HAy4YHOHI
KoMMyHukaiuu'", "BeeneHue B
cnenuaibHoCTh", "HayuHo-
uccleioBaTeNnbCeKas padbora”,
"Hayunslit cemunap" ass:

- (opmupoBaHUS CLIOCOOHOCTH
OTIENATh HACTOALINE HAyYHbBIE
UCCIIEIOBaHMSI OT JDKEHAYYHBIX
MOCPEACTBOM MTPOBECHUS CO
CTyJAEHTaMH 3aHITUI U
peryisipHbIX Oece;

- (hopMupOBaHHS KPUTHUECKOTO
MBIIUICHHS, YMEHHUS
paccMaTpuBaTh pa3nyHbIe
UCCIIEIOBaHUS C SKCTIEPTHON
MO3UIUH ITOCPEICTBOM
0OCYXJIEHHS CO CTYJCHTaMH
COBPEMEHHBIX UCCIICIOBAHUM,




[Ipodeccrnonanshoe
BOCIIUTaHHE

[IpodeccuonanbHoe
BOCIIUTaHHE

Co3naHue ycaoBuid,
obecrneunBaronx, OpMUPOBAHUE
TBOPYECKOTO
UH)KEHEPHOT0/TIPO(heCCHOHAIBHOTO
MBIILICHUS, HABBIKOB OpPTaHU3AIIN
KOJIJIEKTUBHOU MPOEKTHOMN
nesitenbHocTH (B22)

Co3pnanue ycnoBuii,
o0ecrieunBarOmuX, (OPMHUPOBAHNE

OTBCTCTBCHHOCTH U AaKKYPATHOCTH B

paboTte ¢ omacHBIMH BEIIECTBAMU U

IIpu Tpe6OBaHI/I${X K HOpMaM BBICOKOI'O

kyacca yucToThl (B35)

UCTOPUYECKHUX IIPEAIOCHUIOK
MOSIBJIICHUS T€X UJIM UHBIX
OTKPBITUH U TEOPUM.
1.Mcnone3oBanue
BOCIIMTATEIBHOTO NIOTEHIINAIIA
JTUCIUIUIAH TPO(eCCUOHATILHOTO
MOJYJISL JUIsl pa3BUTHSI HABBIKOB
KOMMYHHKAIIH, KOMaHIHON
paloThI U TUIEPCTBa,
TBOPUYECKOTO MHKEHEPHOTO
MBILIEHHS, CTPEMJIIEHUS
cJie10BaTh B Mpo¢heCcCHuOHATBHOM
JIEATEIBHOCTH HOPMaM
MOBEJICHUS, 00eCIICUNBAIOIIUM
HPABCTBEHHBIN XapakTep
TPYJOBOM JESITENIbHOCTU U
HECITy>K€OHOT0 MOBE/IeHUs,
OTBETCTBEHHOCTH 3a MPUHSATHIE
pelIeHns 4yepe3 MOArOTOBKY
IPYNIOBBIX KYPCOBBIX paboT U
IIPAKTUYECKUX 3aJJaHUM, pelIeHNE
KEWCOB, MPOXO0K/IEHUE MPAKTUK U
noarotoBky BKP.
2.Acnonp3oBanue
BOCIIMTATEIBHOIO NIOTEHIIMAJIA
JUCLUIUIAH TPO(EeCCUOHATILHOTO
MOJYJIS JUIst: - (popMUpOBaHUS
IIPOU3BOJCTBEHHOIO
KOJUIEKTUBU3Ma B X0J1€
COBMECTHOT'O PEUICHMSI KaK
MOJIETIbHBIX, TAK U IPAKTUYECKUX
3aJa4, a TaKXkKe IMyTemM
MOJIKPEIUICHUE PAllMOHAJIBHO-
TEXHOJOTMYECKUX HaBBIKOB
B3aUMOJCUCTBUSA B IPOCKTHOMN
JIeSITEIIbHOCTH SMOIIMOHATIbHBIM
3P HEKTOM YCHEIHOTo
B3alMO/ICICTBHS, OLIYILIEHUEM
pocta o01ieit 3 dexTuBHOCTH
IIPU paclpeesIeHny IPOEKTHBIX
3aJ1a4 B COOTBETCTBUU C
CHJIBHBIMH KOMITIETEHTHOCTHBIMU
Y SMOLMOHAJILHBIMH CBOMCTBaMU
YICHOB IPOEKTHOM T'PYTIIIBL.
1.Mcnons3oBanue
BOCIIUTATEIBHOTO MMOTEHIIMAJIA
IpOGUIBHBIX TUCIUIUIMH
«BBenenue B crieuaibHOCTBY,
«BBeneHue B TEXHUKY
(U3NIECKOTO IKCIIEPUMEHTAY,
«M3mepeHnst B MUKpO- U
HAHOJJIEKTPOHUKEY,




«MHpopMaOHHBIE TEXHOJIOTHH
B (PM3NYECKUX HCCIICIOBAHUSIXY,
«OKCcrepUMeHTanbHas y4eOHO-
UCCcleIoBaTeNbCKas paboTay Juis:
- (hopmMHpOBaHHS HABBIKOB
0€3yCIIOBHOTO BBITTOJTHEHUS BCEX
HOpM 0€30MacHOCTH Ha paboyeM
MecTe, COOI0ICHUN Mep
PEJOCTOPOKHOCTH MIPU
BBITTOJIHEHUH HCCIIEA0BATEIILCKUX
Y TIPOM3BOJICTBEHHBIX 3a/1a4 C
OITACHBIMH BEIIECTBAMH U HA
00opyI0BaHUU
MOJYIPOBOTHUKOBOM
MPOMBIIIJICHHOCTH, 8 TAKXKE B
MTOMEMICHUSAX C BBICOKMM KJIACCOM
YHUCTOTHI TOCPEICTBOM
TIPUBJICYCHUS TCHCTBYIOIINX
CIELUAINCTOB
MOJIYTPOBOTHUKOBOM
MIPOMBINIJICHHOCTH K peaTn3aiiu
YYIeOHBIX JTUCIUTUINH U
COIPOBOXICHUIO MPOBOJUMBIX Y
CTYZICHTOB MTPAKTUYECKHUX padOT B
ATUX OpTaHMU3AIMIX, Yepe3
BBITIOJTHCHHE CTYICHTAMHU
MPAKTUYECKHUX U 1a0OPaTOPHBIX
paboT, B TOM YHCIIE C
UCIOJIb30BaHNEM COBPEMEHHBIX
CAITIPoB aJyis MOJETMPOBAHUS
KOMITOHEHTHOM 0a3bl
AIIEKTPOHUKH, U3MEPHUTEIBHOTO U
TEXHOJIOTUYECKOTO
o0opyoBaHus Ha Kadeapax,
nabopaTtopusix U IEeHTpax
WHTSJI; 2. Ucnons30BaHue
BOCIIUTATEIHHOTO MOTEHIIMANA
MPOQHUIBHBIX TUCIUTUIIHH
«CnenmnpakTukyM 1o pusuke
HaHOcHUCTEM», «CHennpakTUKyM
M0 HAHOTEXHOJIOTUSM,
«CrenranbHBIA TPAKTUKYM T10
(bu3HMKe HAHOCHCTEM,
«CoBpeMeHHbIE TPOOIIEMBI
(U3HKN KOHJIEHCUPOBAHHBIX CPe/]
(criericeMuHap)»,
«OKCIepUMEHTaIbHbIE METOIBI
UCCIICIOBAaHMSI HAHOCTPYKTYP
(cericemuHap)», 1JIs: -
dbopmupoBaHus
npodeccuoHanbHOM
KOMMYHHKAITUN B HAYYHOH CpeJIe;




- (hopMupoBaHH
Pa3HOCTOPOHHETO MBILUICHUS U
TPEHUPOBKU TOTOBHOCTH K paboTe
B NMpo¢eCCHOHATHHOU U
COLIMAJIBHOM cpeaax
ITOJIYITPOBOTHUKOBOM
IIPOMBIIIJIEHHOCTH -
(dbopMUpOBaHUS YMEHHM
OCYILIECTBIISATh CAMOAHAIIN3,
OCMBICJIUBATh COOCTBEHHBIE
npodeccuoHanbHbIEe U
JUYHOCTHBIE BO3MOKHOCTH JJIS
caMOpa3BUTHSA U
caM000pa30BaHMsl, B IEJIAX
IIOCTOSIHHOT'O COOTBETCTBHUS
TpeOoBaHUAM K 3P(HEKTUBHBIM U
IIPOrPECCUBHBIM CIIELUATNCTOM
TSt pa3paboTOK HOBBIX
MaTEpUAJIOB U yCTPOMCTB 10
HAIpPAaBJICHUSM, CBSI3aHHBIM C
CBY 31eKTpOHUKOH, MUKPO- U
HAHOIIPOIIECCOPAMH,
ONTUYECKUMU MOJYJIATOpPAMU U
MIPUMEHEHUEM HOBBIX
MaTEpUajIOB B HAHORJIEKTPOHHBIX
KOMITOHEHTax yepe3
OpraHU3aLMIO PAKTUKYMOB B
OpraHu3anusx mno pazpadboTke u
IIPOU3BOJCTBY
MOJTyIPOBOJIHUKOBBIX M3JIEIHH,
HCII0JIb30BaHUE METOJIOB
KOJUIEKTUBHBIX (hopM
MIO3HABATEJILHON IE€ATEIbHOCTH,
pPOJIEBBIX 3aJIaHHI, KOMAHIHOTO
BBINOJIHEHHSI YUE€OHBIX 3aJJaHui U
3aIUTY UX PE3YJIbTATOB.

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILINHBI

Paznensr yueOHOM qUCIUTUTMHBL, X 00BEM, CPOKH U3Y4eHUS B (HOPMBI KOHTPOJIS:
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HaumenoBanue
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8 Cemecmp

[TepBrrii pazaen 1-8 8/8/0 25 KU-8 3-TIK-
3.1,
V-
K-
3.1,
B-
IK-
3.1,
3-T1K-
3.2,
V-

3.2,
B-
IIK-
3.2

Bropoii paznen 9-12 | 4/4/0 25 KH1-12 | 3-TIK-
3.1,
V-
K-
3.1,
B-
IK-
3.1,
3-T1K-
3.2,

[K-
3.2,
B-
[1K-
3.2

Umoeo 3a 8§ Cemecmp 12/12/0 50

KounTtposnbnbie 50 2 3-TIK-
MeponpusiTuss 3a 8§ 3.1,
CemecTtp V-
[K-
3.1,
B-
K-
3.1,
3-TK-
3.2,
V-
K-
3.2,
B-
IK-
3.2

* — COKpallIeHHOE HaMMEHOBaHUE (OPMBI KOHTPOJIS




** — cymMMa MakCHMaJbHbBIX OanoB joipkHA ObITh paBHa 100 3a cemecTp, BKIIOYas 3a4eT W

(unn) 3K3aMeH

CoxpanieHre HaMMEHOBAaHUH (POPM TEKYILIET0 KOHTPOJIS U aTTECTALUH Pa3/eiIoB:

O6o03na | [lotHOe HAaMMeHOBaHUE
yeHue
KN KoHTposb 1o uroram
C) DK3aMeH
KAJIEHJIAPHBIN IVIAH
Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,
u yac. , yac. qac.
8 Cemecmp 12 12 0
1-8 IlepBblii pa3ae 8 8 0
1-4 ®usuyecKHe 0OCHOBBI pa3ieieHUs OMHAPHON cMecH Bcero ayIuTOpHBIX 4acoB
U30TONOB MeTOA0M ra3oBoii nuddy3uu 4 | 4 | 0
du3nvecKkre OCHOBBI pa3ieNieHus] OMHAPHOW CMECH H30TOIIOB Ounaiin
METOJI0M Ta30Boil Iuddy3un 0 | 0 | 0
4-8 Du3uvYecKue OCHOBBI pa3/ie/ieHus U30TONOB MeTOI0M Bcero ayutopHbIX 4acoB
ra3oBoi neHTpudyru - yacrtsb 1 4 | 4 [0
DuU3NYECKUE OCHOBBI PAa3EIEHUS] U30TOMIOB METOJIOM Ira30BOi1 OmnjayiH
ueHTpH(bym - JacTh 1 0 0 0
9-12 Bropoii paznen 4 4 0
9-12 Du3uYecKue OCHOBBI pa3/iejieHus H30TONOB METOA0M Bcero ayiutopHbIX 4acoB
ra3oBoii HeHTPUQYIru - 4acTh 2 4 | 4 [0
@U3NYECKHE OCHOBBI PA3JEIEHU H30TONOB METOJIOM Ta30Boi | OHyaliH
LeHTPU(YTH - 4acTh 2 0 |0 | 0

CokpalleHHbIe HAUMEHOBAHUS OHJIAH OMIUIA:

Oo6o03na | [Tos1HOe HaMMeHOBaHME
YeHue

oK DJIEKTPOHHBIN KypC

IIM [TOTHOTEKCTOBBIN MaTepual
11JI ITonmHOTEKCTOBBIE JCKIIMU
BM Buneo-marepuainst

AM AyJmo-marepualsl

I1p3 [Ipe3enTanmun

T Tectbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MaTEpUAJIbI
ncC WM HTEepaKTUBHBIN CANUT

TEMBbI IPAKTUYECKUX 3AHATUI

Heneau | Tembl 3ansiTuii / Conepxanue
8 Cemecmp
1-4 OcBoeHHE HABBIKOB OII€HKH dJIeMeHTaApHBIX 3¢ eKToB




pa3ieseHus

OcBoeHre HAaBBIKOB OIEHKH JIEMEHTaApPHBIX 3(h(HEKTOB
paznenenus. OLeHKa pa3ienuTeIbHON MOIIHOCTH
pa3ACIUTEIHHOTO YIEMEHTA.

5-8 IIpakTHyeckne 3aHATHS
[TpakTHueckue 3aHsTUS
9-12 IIpakTHYeckne 3aHATHSA - HACTD 2

[IpakTHyecKkue 3aHATUS - YaCTh 2

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

UreHue neKkuuid, MpOBeJeHUE NPAKTHUECKUX 3aHATUNA C MAKCUMAJIbHBIM BOBJICUEHHUEM BCEX
CTYJEHTOB I'PYIIIBL.

7.  ®OHJ OLIEHOYHBIX CPEJCTB

@®OoH/1 OLIEHOYHBIX CPEACTB MO JAUCLUIUIMHE 00eCIeUrBaeT MPOBEPKY OCBOEHUS IIAHUPYEMBIX
pe3yabTaToB O00y4yeHHs (KOMIIETEHIMHA W UX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYIIEro,
PYOEIKHOTO ¥ IPOMEKYTOYHOT'O KOHTPOJIS IO JUCLUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMIIETCHIMSAMH H (OpMaMH KOHTPOJII HUX OCBOCHHS
IIPEJCTABICHA B ClIeAyIOLIeH Ta0nuLe:

Komnerenuus HNHaukaTopbl 0CBOEHUS ATTecTaAllMOHHOE MePONPUATHE
(KII 1)
[1K-3.1 3-11IK-3.1 9, KU-8, K1-12
VY-1IK-3.1 9, KH-8, KM1-12
B-TIK-3.1 3, K1-8, K1-12
[K-3.2 3-T1K-3.2 9, KH1-8, KI1-12
VY-11K-3.2 9, KH-8, K1-12
B-I1K-3.2 9, KU-8, K1-12

HIxanbl oeHKH 00pa3oBaTeIbHBIX JOCTHKEHU I

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKHUT B mpenenax orT 0 10 yCTaHOBJIEHHOTO
MaKCHMaJILHOIO Oajijla BKIIOUYMTENLHO. MTorosas aTTecranuda I10 JUCHUIINIIMHE OLICHUBACTCA IIO 100-
OayIbHOM IIKaJIe U MpeAcTaBisieT co0oi cymMmmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBIOJIHEHUU
3a/IaHMM B paMKax TEKYIIETO W MPOMEKYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIOIICH IIKAJIOM:

Cymma Orenka o 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OaJUILHOH IIKAJIE ECTS y4eOHOW JUCITUTIITMHBI

OreHKa «OTIMYHOY BBICTABIISETCA
CTYZACHTY, €CJIM OH IIIyOOKO U MPOYHO
YCBOWJI IPOTPaMMHBII MaTepHa,
WCYEPIBIBAIOIIE, TOCIEA0BATENBHO,
YEeTKO U JIOTHYECKH CTPOHHO ero
W3JaraeT, yMeeT TeCHO YBS3bIBATh
TEOPHIO C MPAKTUKOM, UCIIONIB3YET B
OTBETE MaTepuait MOHOrpaduIecKon

90-100 5 — «omauyHo» A




JIUTEPaTypHl.

85-89 B O1leHKa «XOPOIII0Y» BBHICTABIISIETCS

75-84 C CTYZAEHTY, €CJIM OH TBEPIO 3HAET

MaTepual, TPaMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, He JIOMycKast

D CYIIIECTBEHHBIX HETOYHOCTEU B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 OlLieHKa «yI0BJIETBOPUTEIBHO

BBICTABJISICTCA CTYZ[CHTy, €CJIM OH UMECECT
3HAHUA TOJIBKO OCHOBHOT'O MaTepI/Iana,
33— HO HE YCBOWII €T0 JIETAICH, OIMyCKaeT
60-64 «Y0081€mMEOPUMENILHOY E HETOYHOCTH, HEJJOCTATOYHO PaBUIIbHBIE
(hopMyITUPOBKH, HAPYIIEHUS
HOFH‘-ICCKOﬁ IIOCJIICJOBATCIBHOCTHU B
HN3JI0KCHUU HpOFpaMMHOFO MaTCpI/Iaﬂa.

OueHKa «HEYTOBICTBOPUTEIHHO»
BBICTaBJISIETCS] CTYEHTY, KOTOPBII HE
3HAET 3HAUYUTEJIbHON YacTu
IPOrpaMMHOr0 MaTepuana, JOIyCcKaeT
H 60 2— F CylecTBeHHbIe ommnOKu. Kak npasuio,
1Ke «Hey0081emBOPUMETILHOY OLICHKA «HEYJOBJIETBOPUTEIBHO
CTaBUTCA CTYJICHTaM, KOTOPBIC HE MOT'YT
MPOAOJLKUTE 00ydeHue Oe3
JOTOJIHUTENBHBIX 3aHATHI 1O
COOTBETCTBYIONIEH AUCIUIIIIMHE.

8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUUIIIAHBI

OCHOBHAA JIMTEPATYPA:

1. DU b 86 Ontuueckoe U Ja3epHO-XUMHUUYECKOE pa3/ieJIeHUE U30TOINOB B aTOMAPHBIX Mapax : ,
Mocksa: ®usmataur, 2017

2. OU b 825 ®usnueckue OCHOBBI pa3/ieieHUs H30TONOB B Ta30BOi LeHTpUdyre : PekoMeH10BaHO
YMO "SnepHble Gpu3MKa U TEXHOJIOTHH'" B KAUeCTBE yU€OHOTO MOCOOHS ISl CTYACHTOB BY30B,
o0yyaromuxcs 1Mo HampasiIeHuIo "SnepHpie (U3KKa U TEXHONIOTUU" U cTieualibHOCTH "Du3nka
KUHETUYECKHX sBjieHui", MockBa: MOU, 2017

3. DU T33 Teopus kKacKagoB ISl pa3/iesieHNs OMHAPHBIX 1 MHOTOKOMITOHEHTHBIX U30TOITHBIX CMeceH :
yueOHoe mocobue a1 By3oB, pea. B. JI. bopman, Mocksa: HUSY MU®DH, 2011

JOIIOJIHUTEJIBHA S JIMTEPATYPA:
I[TPOTPAMMHOE OBECITEYEHHUE:

CrieunanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:

https://online.mephi.ru/



http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHMYECKOE OBECIEYEHHUE YYEBHOI
JUCHUILINHBI

CrenuaibHOE MaTepUATBLHO-TEXHUYECKOE oOecrieueHne He TpedyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU JIA CTYAEHTOB

IIpy n3ydeHuM AUCUUIUIMHBI HEOOXOIMMO TBEPJO YCBOUTh OCHOBHBIE 3aKOHOMEPHOCTH M
METOAMKH  pacyeTa H30TOINO-CEJIEKTUBHOIO IEepeHoca KOMIIOHEHTOB KaKk B OJAMHOYHOM
pasaenurenbHoM ammnapate (B I'J[-cTymenu, B ra3oBoi neHTpugyre), Tak U B MHOTOCTYNEHYATOM
ycTaHoBKe (Kackaze). Haqiexur umers 4eTkoe npeicTaBieHue 00:

* OCHOBHBIX XapaKTEPUCTUKAX Pa3/IeIUTEIbHON CTYIIEHH;

* Crioco6ax yMHOXEHHS IEPBUYHOTO (JIeMEHTapHOr0) 3¢ (dekra pazaeneHus;

* CxeMax pa3/enuTeNbHbIX KAacKaJoB JUIsl pa3lieleHus OWHApHBIX U MHOTOKOMIIOHEHTHBIX
cMecen;

* OcHOBax TeopuM cucTeM AudQepeHInanbHbIX U pa3HOCTHBIX YPaBHEHUI;

» CoBpeMEHHBIX METOJJaX ONTUMM3ALNHU eJEBbIX (PYHKIUI MHOTUX [IEPEMEHHBIX.

Omnupasicb Ha ypaBHEHHUs IlepeHoca (B OTJEJBbHOM ammnapaTe U B Kackaje), Hy)KHO YMETb
COCTAaBUTh MPOTPaMMy M IPOBECTH ONTHUMU3ALMOHHBIA pacdeT MpsIMOYTOJIbHO-CEKIIMOHMPOBAHHOIO
KackKajia Juisd pa3J/ielieHusl OMHapHBIX cMeceil.

Crnenyer oBIajeTb COBPEMEHHBIMH J(PGEKTUBHBIMH METOAAMHU «IIOBEPOYHOTO» pacueTa
MPSIMOYTOJIbHOTO u HPSIMOYTOJIbHO-CEKIMOHUPOBAHHOT O KacKaJloB UL pa3ieneHus
MHOTOKOMIIOHEHTHBIX U30TOITHBIX CMECEH.

[Ipu u3ydenun Meroia ra3oBoi eHTpUGYru ocodoe BHUMAHHE CIIEAYET YACTUTh CIETyIOIINM
BOIPOCAM:

* YMHOX€EHHE epBUYHOro 3¢ ¢dexra B IPOTUBOTOUHOM TeueHHUH. [IpuHiun cynepno3unmu;

* AHaJIU3 THAPOAMHAMHUYECKUX TEUEHHUH B Ira30BOM LeHTpUdyre;

» luddysus B OuHApHOM cMecH B IEHTPOOESIKHOM IOJIE CUIT,

HeoOGxomumo  umeTh  of0miee  MpeICTaBIC€HHE O  YHUCICHHBIX  METOJaX  peIIeHUs
ruapoauHamudeckux ypaBHeHuid B I'1l. HyxHO ymeTp NpOBOAUTH OLEHOYHBIA  pacyer
TUAPOJIMHAMUYECKMX W pa3lelMTENbHBIX XapakTepuctuk JuuHHONM [I'L] (mome ckopocrteid,
Kod(ppuimeHT paszueneHus, pa3AaeuTeIbHas CIOCOOHOCTh, KOA(DPUIIMEHT MOIE3HOTO ACHCTBUS) IS
ClTy4yaeB pasJiejieHUs OMHApPHOW U MHOTOKOMITOHEHTHOM CMeceH.

Hano wumers mnpeacraBieHne 00 HMHKEHEPHO-PKOHOMHUYECKHMX aCHEKTaX LEHTPOOEKHOTo
pa3zieseHns U O Iporpecce LHEeHTPOOEKHON TEXHOIOTHH.

JU1st OCBOEHHUS Kypca peKOMEHAYIOTCS CIIelyIoIle OCHOBHbIE yueOHbIe MaTepHAaIbL:

1. Cyna6epumnze I'.A., [lankun B.A., bopucesuu B./I., bopman B./l., Tuxomupos A.B. Teopus
pa3zaeneHus KacKazoB JJIs pa3jesieHus] OMHAPHBIX 1 MHOTOKOMITOHEHTHBIX M30TOIHBIX CMECeH.

[Tox pen. B.1. bopmana. Yuebnoe nocodue. M.: HUAY MUOU, 2011.

2. B.M. Knanog. Taiinsl pa3aenenus uzoronos. M.: HUSY MU®U, 2011.

11. YYEBHO-METOJWYECKHE PEKOMEHJIAIIAM JIJISI TPEIIOJIABATEJIEM



[Ipy m3ydeHWW IUCHMIUTUHBI HEOOXOAMMO TBEPIO YCBOUTH OCHOBHBIE 3aKOHOMEPHOCTH H
METOAMKHA pacyera H30TOIO-CEJICKTUBHOIO IMEpPEHOCAa KOMIIOHEHTOB Kak B OJMHOYHOM
pasaenurensHoM ammapate (B I'Jl-cTtynmenu, B ra3oBoi meHTpugyre), TaKk U B MHOTOCTYIEHYATOM
ycTaHOBKe (Kackaze). Hauiexut uMeTh 4eTKoe MpeiCTaBIeHue 00:

* OCHOBHBIX XapaKTePUCTUKAX Pa3ICIUTEIHLHON CTYIICHH,

» Crioco0ax YMHOXEHHS TIEPBUYHOTO (3JIEMEHTapHOTO) 3 dekTa paznencHus;

« Cxemax pa3lemuTeNbHbIX KAacKaJoB JUIsl pa3lieleHus OWHAPHBIX MU MHOTOKOMIIOHEHTHBIX
cMecei;

* OcHoBax Teopuu cucteM qudGHepeHIMaTbHBIX U PA3HOCTHBIX YPaBHEHHIA;

» CoBpeMEHHBIX METOaX ONTUMHU3AINHU [EIEBBIX (PYHKIIMI MHOTUX TIEPEMEHHBIX.

Onupasch Ha ypaBHEHHs IEepeHoca (B OTICIBHOM ammnapaTe M B Kackaje), Hy)KHO yMETb
COCTaBUThH MPOTPAMMy W IMPOBECTH ONTHUMHU3AIMOHHBIA pacyeT MPsIMOYTOJbHO-CEKIIMOHUPOBAHHOTO
Kackaza i pa3zesieHus: OMHapHBIX CMECEH.

Cnenyer oOB1aneTh COBPEMEHHBIMU 3S((PEKTHUBHBIMU METOJAAMH «IIOBEPOYHOT0» pacuera
MPSIMOYTOJIBHOTO u PSIMOYTOJIbHO-CEKIIMOHUPOBAHHOTO KacKaJloB JUISt paszzeneHus
MHOTOKOMITOHEHTHBIX M30TOIHBIX CMECEH.

[Tpu u3ydeHnn MeTo1a ra30Boi IeHTpUYru 0co00e BHUMAHHE CIIEAYeT YACTUTh CIIETyOIINM
BOIIpOCaM:

* YMHOXEHHE TIepBHYHOTO 3 PekTa B MPOTUBOTOUHOM TeUeHHH. [[pHHIHIT CyTIepio3uInig;

* AHanIM3 THIPOJMHAMHYECKUX TCUSHUH B ra30BOM IEHTPUQYTE;

 luddysus B OuHAPHON CMECH B IEHTPOOESIKHOM TIOJIE CHIT,

HeoO6xomqumo  wmeThr  oOmiee mpenacTaBiIeHHWE O  YHCICHHBIX — METOJAax  PEIICHHS
rugpoauHamuyeckux  ypaBHeHuit B ['Ll. HyxHO yMeTb mNOpOBOIUTH OILIEHOYHBIA pacyer
TUAPOJMHAMUYECKHX U  pa3lelUTeNbHBIX XapakTepuctuk jmuHHOM ['L] (mome ckopocrteid,
Kod(ppuIMEeHT pazaeneHus, pa3AaeuTeIbHas CIIOCOOHOCTh, KOA(DPHUIIMEHT MOJAE3HOTO ACHCTBUS) IS
CIIy4aeB pa3eNieHus OMHAPHOW U MHOTOKOMIIOHEHTHOM cMecei.

Hano wumerp mpencraBieHne 00 WHKEHEPHO-DKOHOMHUYECKUX aCHEKTaX IEHTPOOEIKHOTO
pa3zfeneHus U 0 Iporpecce MeHTPOOEKHON TEXHOIOTHH.

JI1st OCBOCHUS Kypca peKOMEHAYIOTCS CIIeIyIOIINe OCHOBHBIE yUeOHbIE MaTePHAIIBL:

1. Cynabepunze I'.A., [Tankun B.A., bopucesuu B.Jl., bopman B./[l., Tuxomupos A.B. Teopus
paszeneHus KacKajoB IS pa3/ieJieHUs OMHAPHBIX 1 MHOTOKOMITOHEHTHBIX M30TOMHBIX CMECEH.

ITox pen. B.1. bopmana. Yue6Hoe nocodue. M.: HUAY MUDU, 2011.

2. B.M. XXnanos. Taiinsl pazaenenus uzoronos. M.: HUAY MU®U, 2011.

ABTOpP(BI):

Cyna6epunze ['eopruit AnatonbeBud, K.(.-M.H., JOLIEHT

CmupnoB AHpapeii FOpbeBrnu

Penenzent(n):



bopucesuu B./I.



