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AHHOTAIIHS

Llenpio ocBoeHUs y9eOHOM AHCIMITHEEL «MeTo/bl CO3/laHus HAHOYACTUIl ¥ KX MPUMEHCHHE
Ul MHATHOCTHKE ¥ JieueHHs 3ab07eBaHui» sBisercs (OPMHpPOBAHME Yy CTYACHTOB 3HAHAH O
(u3HYeCKUX 3aKOHOMEPHOCTSIX B3AaUMOICHCTBHs ONTHYECKOr0 M3My4eHHS C HAHOYACTHIAMH,
B3aUMOJIEHCTBHS ONTHYECKOTO M3JIyd4eHHUs C OT/AENBHBIMA HaHO(OTOCCHCHOMIU3ATOPAMH Pa3HIHON
IpUpOAsl M WX aHcamOIsIMH, a TakKe 3HaHWs METONOB CHHTE3a HAHOYACTHI, IEPCHEKTHBAX
IpUMEHEHUs] HAHOYACTHIL IS MCTOJTh30BaHMA B OMOMEIMIMHCKHX HCC/IENOBAHMUAX, NMArHOCTHKE U
Tepaluy, METOJI0OB XapaKTepU3allMid HAHOYACTHL [0 CTPKYTYPHEIM , Pa3MEPHBIM H CIICKTPANLHBIM
XapaKTEPUCTHKAM, METOZIOB HCCIIEIOBaHKA HAHOYACTHII B PACTBOPAX, KICTOYHBIX KYyJIbTYPaX U KHBBIX
TKAHAX ¥ YMEHHS HCHOJNB30BATE WX B 3aJaHHBIX yCHOBHAX. CTYAEHT JONKEH B pe3yjibTare
MPOXOXKICHAA Kypca YMETb IPOBOJHTH H3MEPEHHSI ONTHKO-CHEKTPAIbHBIX, Pa3MEPHBIX M
CTPYKTYPHBIX CBOHMCTB HaHO(OTOCEHCHOMIM3aTOPOB B PAcTBOPAX, KIETOUHBIX KyJbTypax M JKHBBIX
TKaHsIX.

1. LEJIA U 3AZJAYM OCBOEHM S YYEBHOH I CHUILIMHBI

[{epro OcBOSHMA y4eOHOM AucHUILIMHEL «METOB! CO3/IaHKs HAHOYACTHI] ¥ HX MPHMEHCHUE
IS JMATHOCTHKA W JedeHHs 3abojeBaHmii» sBisercs (QOpMUpOBaHME y CTYACHTOB 3HAHUH O
(M3MIECKUX 3aKOHOMEPHOCTSIX B3aMMOJICHCTBHS ONTHYECKOrO W3IYHeHHs C HaHOYaCTHLAMH,
B3aHMOIEHCTBHS ONTHYECKOTO M3MYydeHUs ¢ OT/IebHBIME HaHODOTOCCHCHOMIM3ATOPAMH PA3ITHIHOK
NpUPOABl M WX aHcaMOIsIMH, a TakKe 3HAHHS METOJOB CHHTE3a HAHOYACTHII, MEPCIEKTHBAX
IpUMEHEHUS HAHOYACTHII JUI MCIOJIB30BaHMsA B GMOMEIMIMHCKUAX HCCICIOBAHUAX, NMArHOCTHKE H
TeparuK, METOJ0B XapaKTePH3ali HAHOYACTHIL O CTPKYTYPHBIM , Pa3MEPHBIM H CHEKTPATBHBIM
XapaKTepUCTUKAM, METO/(OB HCCIEIOBAHNA HAHOIACTHIL B PACTBOPAX, KIETOYHbIX KYJIBTYPaX U KHUBBIX
TKAHSX W YMEHHS WCTIONb30BATh WX B 3aJaHHBIX YyclnoBuax. CTY[AGHT NO/DKEH B PE3yibTare
NPOXOXTIEHHS Kypca yMeTb IIPOBOJMTH H3MEPEHUS ONTHKO-CICKTPANIBHBIX, pa3MEPHBIX M
CTPYKTYPHBIX CBOMCTB HaHO()OTOCEHCHOMJIA3ATOPOB B PACTBOPAX, KIETOUHBIX Ky/IBTypaX M JKHBBIX
TKaHIX.

2, MECTO YYEBHOM JUCIHUIINHBI B CTPYKTYPE OOII BO

Comepskande mporpaMMbl «MeTOZEI CO3JAHMS HAHOYACTHIl M MX TPUMCHEHHE JUIA
JIMATHOCTHKY H JIedeHus 3a00eBaHui ) UMeeT MEKIMCLMIUIMHAPHbIA XapaKTep U 3aTpariBacT TaKHe



0G/IACTH 3HAHMS KAK OITHKA, CIEKTPOCKOMHs, (H3UKA TBEPAOro Tena, OHONOTHS, (u3noIOTHS,
KOJJIOMIHAS XMMHS ¥ HAaHOTEXHOIIOTHH.

[IporpaMma HACTOAIEH AMCIHILIHHEI MOXKET OBITH MCHONE30BAHA KAk B paMKax TPOrpaMMEI
1.3.19 (01.04.21) Jlasepras ¢usuka, Tak ¥ B paMKaX KypCOB IIOBBIICHHS KBauKaue A
MEAIAHCKEX (U3HKOB, WHKCHEPOB MEIMUHMHCKON TEXHMKM U CICHUATHCTOB B obnactu
MEIUIHHCKUX ITPHIOKCHIH HAHOTEXHOIOIHH.

3
OBYYEHUMs

®OPMHUPYEMBIE KOMIIETEHIIMA 1 IIJTAHUPYEMBIE PE3YJIbTATHI

VHuBepcanbHbie H(MiH) 00menpodeccHOHaNbHEIE KOMIICTEHIHN:

Ko 1 HauMeHOBaHHE KOMIICTCHIIUH

Kog 1 HanMeHOBaHHE HHIUKATOpa OOCTHHKCHHA
KOMTICTCHIIMH

VKII-2 [1] — Cnocoben k
caM000y4eHHIO, CAaMOAKTyanu3aliy
H CAMOPA3BUTHIO C HCIIOB30BAHAEM
pa3IAIHBIX [U(POBBIX TEXHOTIOTHH B
YCIIOBHAX X HEIPEPHIBHOTO
COBEPIICHCTBOBAHHA

3-YKI1I-2 [1] — 3HaTh 0CHOBHBIC U (POBEIE MIATQOPMBI,
TEXHOJIOTH U MHTEPHET PECYPCHI HCIIOIB3YEMBIE TIPH
ounaiiH o0ydeHuH

V-YKII-2 [1] — YMeTh HCIOIB30BATH Pa3/IHIHbBIC nu(hpoBEIe
TEXHOJIOTHH I OpraHu3anyy 00ydeHus

B-YKII-2 [1] — BiiajeTs HaBBIKamMu caMo00ydeHH s,
CAMOOAKTY/IM3ALMK U CaMOPA3BATHS C UCIIOb30BAHHEM
pa3TAYHBIX E(POBEIX TEXHOIOTHH

OIIK-1 [1] — Criocoben npuMeHSTE
(yHmaMeHTaTbHEIE 3HAHUS B
obnactu (QU3MKHU UL PELICHUA
HAy4YHO-HCCIE/I0BATEIbCKUX 3a/1aY, 2
TaKKe BIageTh OCHOBAMHE
MeIarOrMKH, He0OXOIHMBIMH JITIS
OCYIIIECTBIICHHS TIPETIofaBaTebCKOH
JEATEBHOCTH

L

3-OI1K-1 [1] — 3HaTh QyHIaMEHTAIbHbIE 3aKOHBI 1
IPUHITUIE] (PU3UKH; OCHOBEI IICHXOJIOTHH M IIEarOTHKH
V-OTIIK-1 [1] — yMeTh IPUMEHATH HOTYICHHBIC SHAHUA 114
pENeHHs HayYHO-HCCIIe0BaTeIbCKIX 32124 B cBoeit
mpohecCroHaIbHOM eATENbHOCTH; IPEACTABIATE 3aKOHbI H
IPUHLATIE! GU3KMKK B BULE MATEMATHUECKHX ypaBHEHHUH,
dopmymn, rpaduKOB, KaUECTBEHHOTO ONMMCAHMS; IPUMEHATD
OCHOBEI TICHXOJIOTMH, METOIUKH ITPETIOJaBaHus B
IeJaroru9ecKoi AesaTeIbHOCTH

B-OIIK-1 [1] — BaajzeTs HaBbIKaM¥ PEIICHHA HayIHO-
HCCITeIOBATENLCKIX 337184 B 00/1aCTH 9KCIIePIMEHTANBHON H
TeopeTHYecKOoN (U3MKH; TIEArorHIecKHMH TEXHOIOIUAMH,
HeoOXOIMMBIMH s BEJEHHUS IPEIOIaBATEIIbCKOH
IeATeTBHOCTH

Hpo@eccuorxanmble KOMIIETEHIIHH B COOTBECTBHHM C 3aJadaMid M

oOpexkTaMu (00IacTIMH

3HaHuit) TPoQecCHoHAIbHON NeATSTLHOCTH,

|

3amaua
npodeccHoHATLHOM
nesreabnocTa (3ILA)

JHAHHSA

L

O6BeKT BN 00J1aCTh

Kox u nanvenosanne | Kox u HanmMenoBanmne

npodeccHoHANBHON | HHAMKATOPA

| KOMIIeTeHIHH; JMOCTHIREHUS

| OcHoBanue npodeccHoHaTbHON
(podeccHOHANBHBI | KOMIETEHIUHA

| crangapt-11C, ‘




| aHaAJIH3 om.i*ra)

Hay4HO-HCC/IEIOBATEBCKIUH

C6op u aHaH3 Hay9IHO-
TEXHUYECKOH
WH(pOPMAIHH,
ob6ob1enue
OTEYECTBEHHOIO H
3apyOeAHOTO OIlbITa B
cepe OHOTEXHUIECKUX
CUCTEM H
HAHOTEXHOJIOTHH,
aHayTu3 aTeHTHOH
JUTEpaTyphl; y4acTHe B
IUTAHHPOBAHHUH H
NPOBEICHUK
HCCIIe/I0BaHKH 110
3a/JaHHOH METO/IHKE,
06paboTKa pe3yIbTaToB
C IPHMEHEHHEM
COBPEMEHHBIX
HH(OOPMAIMOHHBIX
TEXHOJOTHH H
TEeXHWYECKHX CPEJICTB;
IIpOBECHAE
BLIYHCIIATEIIBHBIX
SKCIIEPUMEHTOB C
HCITOJIE30BAHUEM
CTAH[IaPTHBIX
MpOrpaMMHBIX CPEJCTB
C LEJBI0 TOTYYEHHS
MaTeMaTH4eCKuX
MojleIeH
HAaHOTEXHOJIOTHYECKHX
[pOLIeCCOB H
HAaHOMAaTEPHAJIOB;
[OJIFOTOBKA TaHHBIX,
COCTaB/ICHHE OTYETOB H
Hay4YHBIX TyOmHKaIui
10 pe3yJbTaTaM
pOBEICHHBIX paborT,
y4YacTHe BO BHEJAPCHUH
pEe3yJIbTaToB B
[PAKTHKY.

Hayuno-TexHugeckas
OOKyMeHTalus B cdepe
OHOTEXHUUECKHX
CHUCTEM H
HAHOTEXHOIOTUH,
NaTeHTHAs TATEPaTypa;
CTaHoapTHBRIC
OpOrpaMMHBIE CPEJICTBA
C [IEJBI0 TTOTY9eHUs
MaTEMAaTHYECKUX
MojieneH
HAHOTEXHOJIOTHYECKUX
IIPOLIECCOB H
HaHOMAaTCPHAJIOB,
OTYETHI K HAY4YHBIC
myOMUKaIHH 10
pesyabTaTaMm
HPOBEAEHHEIX PaboT;
JNOKyMEHTaIKA UL
BHEJIPEHUs
pe3yILTATOB B
IPaKTHKY.

VyacTue B HAy4HO-
Hccle10BaTeIbCKOH

byHKIMOHAIBHBIC
HaHOMATEPHAJIBI pinjs:H

IIK-2 [2] - ciiocoben
TIPOBOAMTH
HCCIeJOBaHuA 110
3aJaHHOH METOIHKE C
BBIOOPOM CPEJCTB
H3MEpPEeHHH U
obpaboTkoit
pE3YIbTAaTOR

OcHoéanue:
[MpodeccronanbHbIH
crarmapt: 40.011

3-TIK-2[2] - 3nath
paBUiIa
GopMyTHpOBaHHS
[IOCTAHOBKH 3a/1a4U
ompenenaTs Habop
napameTpoB
MOIETMPOBAHUSL
IpPOLECCOB,
00yCIIOBIEHHBIX
IpHMEHEHHEM
OMOTEXHHYECKHUX
CHCTEM H MEJUIMHCKAX
H3JCIHH, ;
V-IIK-2[2] - YMeTs
paspabarbIBaTh
MAaTeMaTHYECKHe
MOZIENH
QyHKIHOHHPOBAHHUS,
[IPOBOJIUTH
KOMIIBIOTEPHOE
MOEITHPOBAHHE
(YHKIMOHUPOBAHAA
OMOTEXHUUECKUX
CHCTEM M MEIHIIMHCKAX
H3JIeIHH.

B-I1K-2[2] - Bragers
METOIMKAMHI
IPOBEJCHHUS aHaIU3

| IOMYHCHHBIX

pE3YNIBTATOB
MOJICTHPOBAHKS
paboTh
OHOTEXHHUECKHUX
CHCTEM H MEIUIUHCKHX
HA3JEITHH.

[TK-3 [2] - cnocoben
OCYIIECTBILATE IIOUCK

3-T1K-3[2] - 35aTh
OCHOBHBIE

JesSTENBHOCTH 110 TIPUMEHEHWH B TeXHHKe | MHbOpMAIHHy, COBpEMEHHEIE IPHEMBI
[ONTY9EHHIO, H3yYeHHIO | U OHOMEIHIIHE HeoOXomuMOH IS ¥ crIoco0BI TOUCKA
¥ TIPUMEHECHHIO s PexTHBHOrO raGopMaIHa B
(G YHKIHOHAIBHBIX BBITIOTTHEHHS obnacta
| HAHOMATEPHAIIOB. | mpodeccHOHATBHBIX npodeccroHanbHOM
3aj1ad, NeATENBHOCTH JUIs
npodeCCHOHAIBHOr0 U | OCYINCCTBICHHE




JIMYHOTO pasBHTHIA

Ocnosanue:
[TpodeccronanbHbIN
cragaapt: 40.011

KOTOPHIX TPeOYIOTCS
HABEIKH TIOWCKA U
HCIIONTB30BAHHS
nH(pOpMaIHH. ;
V-TIK-3[2] - YMeTs
HCTIONB30BATh
COBPEMEHHBIE IIPHEMBI
U CITOcOOBI TOKCKa B
KCTIONIB30BAHUS
uHGpOPMALIKY. ;
B-TIK-3[2] - Bnaners
oOruME HaBRIKAMU
MOKCKa |
HCIIOTE30BaHUs
uHpOpMAIVH B
COBPEMEHHOM MHPE.

IIpoBoauTE HAy4YHEIS
HCCIIEIOBAHUS B
obmactu

| B3aHMOJICHCTBHS
OIITHYECKOI O
H3Iy4IeHHS C
OHOJIOrHYECKUMHU
TKaHAMH, B TOM YHCIIE,
coJiepKalliuMu
(hoToceHCUOUTH3aTOPEI

Buonorngyeckue TKaHH,
B TOM 4YHCIIE,
coJepiKaniue
dboToceHCHOMIH3ATOPEI

[TK-5.1 [1] - Criocoben
HCII0JIB30BATh
na3epHoe,
CIIEKTPOCKONIUAYECKOE
H MUKPOCKOIIHYECKOE
o6opymoBaHue I
1esel uccue10BaHuA
CHIEKTPOCKOIIHYECKHX
CBOMCTB
OHOJIOTHYESCKHX
TKaHek

OcHosanue:
IMpodeccroranbHbIi

- craraapt: 40.011

3-ITK-5.1[1] - 3naTh
METOJEI PErUCTpaLii
CIIEKTPOB
(iryopecteH Iy,
METOIBI PErUCTPAalUK

| crieKTpoB TG Qy3HOro

OTPaKEHU; METOJIBI
PETHCTPAIUH CIIEKTPOB
MOTTTOIICHU; METOBI
PETUCTPALMH CIIEKTPOB
CIIOHTaHHOT'O
KOMOMHAIIMOHHOTO
paccestHUA CBETa;
METOZIB] PETUCTPAITHH
(ryopecCLeHTHBIX
1300paKeHHH;
V-IIK-5.1[1] - ymeTn
PErHCTPHPOBATE
CIIEKTPHI

(iyopecLeH I,
PEruCTPHPOBATE
criekTpsl auddy3HOTO
OTpakeHHsd U
MOTJIOIIEHUS;
PETUCTPUPOBATH
CIIEKTPBI
KOMOMHaITHOHHOTO
paccesHus,
PETHCTPHPOBATE
(IryopecneHTHEIE
H300paKeHHus;
B-TTK-5.1[1] - BnaneTs
MeToIaMu
PErHCTpallMy H aHAH3a |
CIEKTPOB
GiryopeclieHI H,




[1poBOIUTH HAYYHEIE
HCCIIEI0BAHHS B
obmactu

| B3aUMOJICHCTBHS
OIITHYECKOTO
H3JTyIeHHUs C
BHONTOTHUECKHMHI
TKaHsIMH, B TOM YHCIIE,
COMCpIKaIIuMH
doroceHcHOMNIU3aTOPHI

Buonornueckue TKaHH,
B TOM YHCIIE,
COMIEPIKAIIHE
thoToceHCHOHIU3aTOPBI

[1K-5.2 [1] - CnocoBen |

U3MEpSTh pasMep
HAHOYACTHL] ¥ HX
CTIEKTPOCKOIIUYCCKHE
CBOMCTBA B KHUJIKUX
cpelax, HCII0Ib30BaTh
YIBTPa3ByKOBOH
METOJ H3MEIbUYEHUA
HAHOYACTHIL

Ocnosanue:
[MpodeccuonanbHbI
crammapt: 40.011

augdysHOTO
OTpaXKeHus U
MIOTJIOIICHHS; CIIEKTPOB
KOMOMHAIIHOHHOI'O
paccesHHs CBETa,
CIEKTpaTbHO-
pa3pelIeHHBIX
n300pakeHni
3-TIIK-5.2[1] - 3maTh
METOMBI H3MEPeHHUS
pasmepa HaHOYACTHIL;
METOJIBI OTIpEeNeHHs
ux
CIIEKTPOCKOIHYECKHX
CBOMCTB; METOBI HX
Oy ICHUSA,
V-TIK-5.2[1] -
OIpEENATh pasMep
HAHOYACTHII; UX
CIIEKTPOCKOIIHYECKHUE
CBOUCTBA;
B-TIK-5.2[1] - BnageTs
HaBBIKAMH

XapaKTepu3auH
HAHOYACTHL] |
[IpoBOANTE HAYIHEIE Bronormueckue Tkagm, | [1K-5.7 [1] - CriocoGen | 3-ITK-5.7[1] - 3naTh
HCCJICIOBAHNUSA B B TOM YHCIIE, paszpabaThIBaTh METO/IBI PA3TIOKEHUSL
obnactn comeprKalme AJITOPUTMBL B cekTpoB Tu(dy3HOTO
B3aMMOJICHCTBHS hoToceHCHOMIM3ATOPhI | [OJB30BATHCA OTpaXEHHUS; METOIBI
ONITHYECKOTO MaTeMaTHIeCKAM pasioKEHMA CIIEKTPOB
H3JTydeHHs C anmnapaToM JULl (IryopeceHIIAH;
OHMOIOrHYECKHMH obpaboTkn METO[bl OIIACATEIBHOM
TKaHsSIMH, B TOM 9HCIIE, CIIEKTPAITEHOH U CTATHCTHKH,
COACPIKAIIUMHU BHJIEO- | mapaMeTpuIecKre
(hoToceHCHOMITH3ATOPEL (ryopecieHTHOR MEeTOMBI
utdopmanuu MaTeMaTHIECKOM
CTaATUCTHKH HJIA
Ocnosanue: IPOBEpPKH IHIIOTES,
IMpodeccroHaNbHBIA HeTapaMeTPHICCKue
cranmapt: 40.011 METO/IBI
MaTeMaTHIeCKOH

CTATHCTUKH IS
IIPOBEPKH I'HIIOTES;
METO/IBI KITACTEPHOTO
aHAIM3a; METOMBI
KaaccHGuKanuu
JIaHHBIX C YHHTEIIEM;
V-IIK-5.7[1] - Y™meTh
nemudpoBaTh CIHEKTPHI
dbryopecneniun;
nemuQpoBaTh CIEKTPBI |
| mapysHOro |




OTpaXeHHUS; ONHCEIBATE |
TOJTyqCHHBIC HA0OPBI |
JIAHHBIX C TOMOLIBIO
CTATHCTHKH,
OCYINECTBIAT
IIPOBEPKY THIIA
pacnpe/ielIcHus
nony4eHHOro Habopa
J@HHBIX; TIOJH30BATECA
HapaMeTpUIECKUMH
MeTOIaMH
MaTeMaTHYeCKOR
CTATHCTHKH JUIA
o0Hapy/KeHHs
CTATHCTHYCCKH
3HAYMMBIX Pa3IHyuii;
TIONBE30BaTHCS
HemlapaMeTPUICCKAMH
MeToaMH
MaTeMaTU4eCKOH
CTATHCTHKY [T
o0HapyXeHAs
CTATHCTHYCCKH
3HAYMMBIX Pas3Id4ni;
B-TIK-5.7[1] - Bnanets
HaBBIKAMHU
mocTo0paboTKH B
pacurGpoBKH
CIIEKTPOB
(hyopecIeHIHH |
nuddysHoro
OTpaKeHU;
CTATHCTHYECKOTO
aHalIu3a v
Kaccuukanuu
JMAaHHBIX, TTOTY9EHHBIX
METOIOM OIITHYECKOH

CIIEKTPOCKOITHH
[TpoBOUTH HAYYHEIE Bronormaeckue Tkanu, | [1K-5.8 [1] - Cnocoben | 3-ITK-5.8[1] - 3nats
WCCIIECIOBAHHA B B TOM YHCIIE, BJIAJIETH 3HAHUAMHA COBPEMEHHOE
obactu comepIKalue dyHAaMeHTaTbHEIX cocrosiHue QU3NKH
B3aUMOJICHCTBHA doTocencuGmIM3ATOPS | PA3/IENoB QU3HKH KOHJIEHCHPOBAHHOI'O
ONITHYECKOTO TBEPHOTO Tea COCTOSHMS; OCHOBHEIE
H3JTYHIEHHS C [IPHMEHHTENBHO K TEOPETUYECKUE K
OHOIOTHIECKHMH HAHOCTPYKTypam JKCIIEPUMEHTABHbIE
TKaHsIMH, B TOM YHCIIE, HaIPaBICHUA
ColepIKalaMU Ocnoeanue: UCCleZloBaHu B
(boToceHCHONIH3ATOPbI [IpodeccnonambHbIA (u3HKe TBEPJIOro Tela;

craumapt: 40.011

IPUKIIAHOE 3HAUCHUE
(HM3UKK TBEP/IOTO TeNla
MPEMEHHTEBHO K

HaHOCTPYKTYpam;




0c0oOeHHOCTH
(byHIaMEHTAIBHBIX
pazzenoB QUINKH
TBEpAOro Tena
MPHMEHHUTEBHO K
HAHOCTPYKTYpaM ;
V-IIK-5.8[1] - ¥meTh
HCIIOJ/IB30BATE 3HAHUS
(bH3MUKH TBEPZIOrO TeNa
TPH PeIICHUH
nmpodeccHoHAIBHBIX |
00Opa3oBaTeIbHBIX
3aj1aq, B TOM HHCIIE
[IPUMEHHUTEIBHO K
HAHOCTPYKTYpaMm;
[PUMEHAT 3HAHUSA 0
busnKe TBEPLOro Teja
NpH PEIICHUY 337134 B
obnactu oOpazoBaHus,
B TOM HUHCIIE
camo00pa3oBaHus;
yMETb CTABUTE
BOIIPOCHI ¥ CIIEIIUTE 32
JAMCKyccHel B o6nacTH
(bu3HKK TBEPIOTO TejIa

;

B-TIK-5.8[1] - Bnagets
©a30BBIMH METOJAMHU
(u3uxu TBEp/IOTO TENA
MPHMEHHTEIBHO K
HAHOCTPYKTYPaM;
OIIBITOM
MCTIONB30BAHMSA 3HAHUH
B 06acTi GU3MKU
TBEPIOro Tena
TIPAMEHHUTENBHO K
HAHOCTPYKTYypaMm;
HaBBIKAMH
UCIIONTB30BAHHAS
CHCTEMATH3HPOBAHHBIX
TCOPETUYECKUX K
[IPAKTHYECKUX 3HAHWH
B 001aCTH TBEPOTO
TeNa MPUMEHHTEIBHO K
HAHOCTPYKTYpaM st
olipererneHus U
pereHus 3a1a4;
npueMaMHu

| apryMCHTAIUH CBOCH

TOYKH 3PESHUA B
obnacT GU3HKH
TBEPIOIO TENa




IIpoBOIUTE HAYYHBIE

Buonorageckue TKaHH,

ITK-1 [1] - Cocober

3-I1K-1[1] - 3Hare

aKTyaJbHBIX IPOGIIEM H
TeHaeHIMH B o01acTH

CHCTEMBI pasiIu4yHOTr 0
macinTaba, ypOBHI

IPUMEHATH HA
TIpaKTHKS 3HaHHUA

HCCIEI0BAHHS B B TOM YHCIIE, CaMOCTOSITENIBHO METO/IBI IIPOBEACHHS
obnacTu COZIEpKaIIUe CTABHUTEL KOHKPETHBIE | HAYYHBIX
B3aUMOJEHCTBHS (boToceHcHOMNU3ATOPHI | 3a/[@4X HAYYHBIX HCCIIe/IOBAaHHH 1

| onrTHYECKOro HCCITeIOBaHUM B BBITTOJTHEHUS OTIBITHO-
U3JIy4YEHH C obnacti GU3HKH A KOHCTPYKTOPCKHX
B6UOMOrHYECKUMH pelaTth ux ¢ pabot B obnacTi
TKaHSMHU, B TOM YHCJIE, ITOMOINBEO | (DU3UKA ;
coJIepIKaIuMH COBpEMEHHOM V-TIK-1[1] - ymeTn
dboroceHCHOUIM3ATOPEI anmaparypel 1 CaMOCTOATENBHO

UHQOPMAITHOHHBIX (bopMyTMpOBATh LIEH,

TEXHOJIOTHI ¢ CTaBHUTD 331891

HCIIOJIB30BaHHEM Hay4HBIX

HOBEHINETO HCCIIECIOBAHNM B CBOEH

OTEUECTBEHHOTIO H npodecCHOHAIBHOM

3apyOeHOTOo OIbITa chepe; pemars
pusnueckue 3a1a9y ¢

Ocnosanue: IIOMOILbEO

[MTpodeccroHaIbHBIHA COBPEMEHHOH

crapgaapt: 40.011 anmaparypbl &
HH(OPMaMOHHEIX
TEXHOJIOTHH C
HCIIONB30BaHUEM
HOBEHIIIEro
OTEYeCTBEHHOTO H
3apy6eXHOTO OIBITA;
B-IIK-1[1] - BnazgeTs
HaBBIKaMy pabOThI HA
COBPEMEHHOMU

| ammapaType,
o0opy10BaHUH;
HaBLIKAMH
WCTIOB30BAHHA
AHGOPMALMOHHBIX
TEXHOJIOTHH B CBOEH
npodeccroHanbHOM
_ o6macTH
- BBISBIICHUE dmsmueckue 06bexTsl B | 1K-4.1 [1] - Cocoben 3-TIK-4.1[1] - 3nats

3aKOHBI U IIPHHIKITEL
(du3HKH TBEPIOTO TeJIa,

¢uznxu - pabora ¢ OpraHu3aluy, J1a3epHOM DHU3UKH, OIITHKH,
HayJIHOM ITUTEPaTypoi, ¢usuuecKue SBICHUA U | HH3HKH B3aHMOACHCTBUA
B TOM 9HCJIE C IIPOLIECCHI, II0JIyIIPOBOTHUKOB, H3Ty4eHus C
HCIIOJTE30BAHUEM Gbuzmyeckue, ONTHKH, QU3AIECKAX | BEIIECTBOM, KBAHTOBOH
ua(GopPMaHOHHBIX HHKEHEPHO- OCHOB MEXaHHKH, J1a3epHOH
TEXHOJIOTHH, (hu3uIeCcKHe, B3aUMOJEHCTBUA (husukn;
OTCIIC/KUBAHHE ouodu3uIecKure W3TYYCHHA C V-IIK-4.1[1] - Y™meTs
OTEYECTBEHHBIX U TeXHOIOTHH, METOABL, | BEIIECTBOM UL (bopMyITHPOBaTE,
3apy6eKHBIX PaboT B npubopsl, yCTPOHCTBA | KAYECTBEHHOTO U BBIJIEJLATB,

| mecrenyeMoi obmacT - KOJINYECTBEHHOTO aHaIu3upOBaTh
BEIOODP METOJIOB, OITHCAHKA MCXOJIHBIC JaHHBIE 00
COBpPEMEHHOMH HCCIelyeMbIX | necaemyeMoM 00BEKTE




anmaparypel #
WH(GOPMAIHOHHEIX
TEXHOJOTHMH It
IIPOBEIACHUS
HCCIEIOBAHUA =
IIpOBeIEHHE

| TEOPETHIECCKHUX H
HKCIHEPUMEHTAIBHBIX
WCCeI0BaHUIH

0OBEKTOB U ABJICHUH

Ocnosanue:
[TpodheccnonaIbHbIH
cragpapt: 40.006,
40.037, 40.039

H SIBIICHHH, UCXOS U3
3aKOHOB H IPHHIIAIIOB
(hu3uKH TBEPOTO TENa,
ONTHKHY,
B3aHMOJICHCTBHA
H3IIy4YeHHs C
BEIIECTBOM, KBaHTOBOH
MEXaHUKY, Ta3epHOH
(hH3UKH;

B-TIK-4.1[1] - Bnanets
IpUEMaMi U METOJaMH,
HCIIONB3YEMBIMH B
obnacTe QU3NKA
TBEPIOrO TENA, OITHKH,
B3aUMOICHCTBHA
M3IIy4eHHs C
BEIECTBOM, KBAHTOBOH
MEXaHUKH, JIa3EPHOM
(uzuKH, 11
Ka49ecTBeHHOT0 H
KOIHYECTREHHOTO
OIICaHHAs
HCCIIEIYEMBIX
00BEKTOB U SBICHUN

- BBIABIICHHE
AKTyaJIbHBIX IIPO0TIEM U
TEHICHIUN B 0011aCTH
¢uzuxu - pabora ¢
HAy4YHOH THTEPATYPO,
B TOM YHCIE C
HCIIO/IB30BAHUEM
HH(}OpMALIHOHHBIX
TEXHOJIOTHHA,
OTCIlIC)KHBAHNE
OTEYECCTBCHHBIX H
3apy0eXKHBIX paboT B
rccrenyeMoi obnacTH -
BBIOOp METOIOB,
COBpPEMEHHOMH
anaparypsl 4
HHGOPMAIMOHHEIX
TEXHOJOTHH JIJIST
[IPOBEICHASA
HCCIeOBaHUs -
IPOBEICHHE
TEOPETHUECKUX H
9KCIIEPUMEHTAIBHELX

| ucesemoBaHM

(u3maecKie 06beKThI 1
CHCTEMBI Pa3IHIHOTO
MacmrTada, ypoBHS
Opranu3alldH,
(uznuecKue IBICHASL 1
TIPOLECCEL,
(hU3HYECKHE,
WHIKEHEepHO-
uznyeckue,
Ouodu3uuecKne
TEXHOJIOTHH, METO/IbI,
prOOPEL, yCTPOHCTBA

[1K-4.2 [1] - Crrocoben
CTABHTH U pelarhb
TEOPETHIECKUE U
SKCIIEPUMEHTABHBIC
3aa4d B 00MacTH
(hU3MKH
KOH/ICHCHPOBAHHOTO
BelecTBa, POTOHUKH,
(hU3UKHK JIA3E€POB,
IIOJIYTIPOBOAHUKOBOM
busuky,

| B3aUMOJEHCTBUS

M3TYIECHHUS C
BEIIIECTBOM

Ocrosanue:
IIpodeccronanbHbIA
cragmapt: 40.037,
40.039

3-TIK-4.2[1] - 3nate
TEOPETUYECKHE K
AHAJIMTHYECKHE MOJIEIH
¥ OCHOBHBIE IIPHEMBI
TIPOBEACHUSA
OKCIIEPHMEHTA B
obnacta GU3NKA
KOH/IEHCUPOBAHHOTO
BemecTna, QOTOHHKH,
bu3uKy 1a3epos,
IIOJTyIPOBOTHMKOBOH
busukn,
B33aUMO,IEHCTBHSA
H3JY9IEHHA C
BEIIECTBOM;
V-IIK-4.2[1] - Y™meTs
dbopMyTHpOBATH
38J[auy MCCIIEIOBAHNA B
oGnacta GUIEKA
KOHJIEHCHPOBaHHOIO
BEIICCTBA, (POTOHKKY,
(hU3UKH J1a3€POB,
II0JIYIIPOBOTHAKOBOH
busHkH,
B3aUMOIEHCTBHS
M3ITyUEHUs C
BEIECTBOM, BEIOHPATE
TIOIXOJIAIIHE MOIEIIH,




9KCIIEpPUMEHTAJIEHBIE
IPHEMEI X METO/IBI
HCCIeIOBaHMNs;
B-ITK-4.2[1] - Bnaners
HaBBIKAMH aHalM3a
IOJTy4eHHBIX
pE3yIbTaTOB,
(popMyTHpOBaHUS
BBLIBOZIOB,
KOPPEKTHPOBKH
JalBHEHINEro miaHa
HCCIIeIOBAHUS B
obnactu QU3INKH
KOHJIEHCUPOBAHHOTO
BelecTsa, QOTOHMKH,
GbH3UKH J1a3CPOB,
[IOTYIIPOBOIHUKOBOM
busuku,
B3aUMOIeHCTBHA
H3JTyIeHHUs C
BEIIECTBOM

4. CTPYKTYPA U COAEPKAHUE YUEBHOM TUCHUTILIMHBL

Paszens! yaeOHON AUCIUILTMHEL HX 00beM, CPOKH U3YICHHA H (bopMBI KOHTPOJIS:

HanmenoBande pasjena
y4e0HOM AUCUHIUIHHBI

KkouTpoak (hopma*,

Jlexuun/ IpaxT.
(cemmuapni )/
JlabopaTopHbIe
paborsl, 9ac.
006a3aT. TEXynHi
Heaens)
ATrecTaums
pa3aena (dpopma*,
HeJleIs)

Henenn

WnjuxaTopsl
OCBOEHHS
KOMIIeTeHIIH

3 Cemecmp

[TepBBId pasnen

3
o
oo

3-11K-3,
VY-IIK-3,
B-TIK-3,
3-OIIK-1,
3-11K-4.1,
V-IIK-4.1,
3-11K-4.2,
V-OIlK-1,
B-OIIK-1,
3-1IK-1,
V-ITK-1,
3-IIK-5.2,
V-TIK-5.2,
B-IIK-5.2,
3-TIK-5.8,
VY-I1K-5.8,




B-IIK-5.8,
3-VKII-2,
V-VKIL-2,
B-VKII-2

Bropoii paznen

9-16

T-16

3-TIK-3,
V-TIK-3,
B-TIK-3,
B-IIK-4.1,
V-TIK-4.2,
B-TIK-4.2,
3-OI1K-1,
Y-OIIK-1,
B-OTTK-1,
3-TIK-1,
V-TIK-1,
B-IIK-1,
3-TK-5.1,
V-IIK-5.1,
B-IIK-5.1,
3-TIK-5.7,
V-TIK-5.7,
B-TIK-5.7,
3-YKLI-2,
V-VKII-2,
B-VKII-2

Hmozo 3a 3 Cemecmp

32/32/0

KonTpoanhbie
MepONpPHATHS
CemecTp

3a

3-TIK-2,
V-IIK-2,
B-TIK-2,
3-1IK-3,
V-IIK-3,
B-IIK-3,
3-OIIK-1,
V-OIIK-1,
B-OIIK-1,
3-TIK-1,
V-IIK-1,
B-TIK-1,
3-I1K-5.1,
Y-IIK-5.1,
B-IIK-5.1,
3-TIK-5.2,
VY-IIK-5.2,
B-IIK-5.2,
3-T1K-5.7,
V-I1K-5.7,
3-1IK-5.8,
V-IIK-5.8,
B-IIK-5.8,
3-VKII-2,
VY-VKII-2,
B-VKII-2,




3-TIK-4.1,
V-1IK-4.1,
B-TIK-4.1,
3-11IK-4.2,
V-11K-4.2,
B-TIK-4.2

* _ COKpAIlEHHOe HANMEHOBaHHE (POPMBI KOHTPOJLSL

CokpameHHe HAUMEHOBAHUH (HOPM TEKYIIEro KOHTPOJIA U ATTECTALH Pa3/Ic/IOB:

Oo6o3nauenue | [loaHoe HanMeHOBaHHE

T

TecTupoBaHue

€]

DK3aMeH

KAJIEHIAPHBIN IIAH

Henenn

Temsl 3anaTuii / Coaepxanue

Jlek.,
qac.

IIp./cem.,
gac.

JIab.,
gac.

1 Cemecmp

32

32

1-8

IepBoIii pasaena

16

16

1-4

MeTo/abI OJIy4eHHs HAHOYACTHLL, Y C/IOBHA
HCII0JIb30BAHHS

BO3MOYKHOCTH WCTIOJIb30BAHHSA HAHOTEXHOIOTHH L
(ITyOpecIleHTHOM AHArHOCTUKHE U (OTOANHAMIIECKON
Teparuu; BIusHAE (TaToHaHiHOB Ha ONTHYECKHE
SIEKTPOHHBIE CIIEKTPhI HAHOYACTHII 30J10Ta,
KOHBIOTHPOBAHHEIX C HAMH;

BIMAEHE (TATONMAHKHOB Ha ONTHIECKHE JIEKTPOHHbIC
CIIEKTPLI HAHOYACTHI[ OKCHI0B METAIIIOB,
KOHBIOTHPOBAHHBIX C HAMH; YCIIOBHs 00pa3oBaHus
HAHOYACTHUI] TETPAIMPPOIBHBIX COE/IMHEHAH U3 KPYTIHBIX
KPHCTA/THIECKHX HOpM;

Bcero ayiMTOpHBIX 9acoOB

8

8

5-8

XapakTepu3anas HAHOIACTHIL 10 Pa3MEePHBIM, OIITHKO-
CHEKTPAJLHLIM H CTPYKTYPHBIM CBOMCTBAM B
KOJLJIOH/IHBIX pacTBOpax

MeTo/E! AHHAMAYECKOTO paccestHis CBETA, CIIEKTPOCKOIHH
06paTHOro AUGdY3HOro paccesHus; CHEeKTPOPOTOMETPHS;
BpeMsi-paspelieHHas 1a3epHas CIIeKTPOCKOMHSA; METO/(b
DEHTIEHOCTPYKTYPHOIO aHAIM3a; KBAHTOBBIH BBIXO/L
dmyopecueHIEH 1 ) HEeKTHBHOCTE TEHEPALlMY CHHIICTHOTO
KHCIIOPO/(a; CTATHCTHYECKas 00paboTKa CIIEKTPaIbHBIX
TAHHBIX

Beero ayaMTOpHBIX YaCOB

8

8

9-16

Bropoii pasae

16

16

9-12

BianmogeiicTBHE HAHODOTOCCHCHOHIM3ATOPOB C
KJIETOYHBIMH KYJIbBTYPAMH H KHBBIMH 010/JOTHYeCKHMH

Bcero ayIHTOPHEIX 4acoB

8

| 8




TKAHAMHA

Cosgagre 6U0NOTHUIECKHX (haHTOMOB TKaHEN, COMEpIKaIlnX
HAHOYACTUIIBI ¥ CHEKTPAIIBHBIC METOBI OLIEHKH
KOHIIEHTpaIiy HaHoboToceHCHOMIM3aTOpOB B (haHTOMAX.
OnpeeieHHe MaccOBOH KOHICHTPAMH HAHOYACTHII B
xietkax. Onpeiesienne BPeMEHH KH3HH (ITyOpeCceHIINH
HaHO(OTOCEHCHOMIN3ATOPOB METOaMHU
BpeMsIpa3pereHHOH (QIyopeceHTHON CIEKTPOCKOMHH IIPH
B3aUMOJIelicTBHHM ¢ KieTkamu. OmneHKa KBaHTOBOTO BBIXOZA
(ITyOpeCIeHIINH | TeHepalii CHEITIETHOrO KMC/I0poAa
HaHO(OTOCEHCHONIN3ATOPOB NPH B3aUMOJICHCTBHH C
KIieTKaMu. PacrosHapanye THIA Makpodaros METoLaMK
BpEMSIPa3pPEIICHHOM (ITyOpeCHeHTHOMH CIIEKTPOCKOIHH €
HCIIONB30BAHKEM HAHOGDOTOCEHCHOUITM3aTOPOB

13-16 HanodoroceHcudmn3aTopbl Ajisi JHATHOCTHKH H Bceero aymuTOpHBIX 4aCOB
TEepaNHMH NATOJOTHYEeCKHX COCTOSHHH OHKOJIOrHYE€CKHX 8 8
M BOCHAJMTEIbHBIX 3200/1eBanuii

B03MOKHOCTH UCITONB30BAHMA HAHOYACTHIT 1A
KITHHAYECKMX NpuMeHeHul. [Ipumenenne
HaHO(OTOCCHCHOMIH3ATOPOB JUTA (hITyOpeCHEHTHOM
JMArHOCTHKY B (OTOAMHAMMYECKOHN TepaltHi
ayTOMMMYHHEIX 3a0onepanuti. HoBble MeTOIBI
(yopecLeETHOrO KOHTPOJIA 38 doromunamIdecKon
Tepanmeif Py 0CTE0apTPO3e CYCTaBOB in Vivo.
CreKTpOCKOMMYECKHH METOJT OLCHKH HEOaHIHOICHE3a PH
TIPYKMBJICHUN KOKHBIX TPAHCILTAHTATOB € IIPAMCHEHHEM
HaHO(OTOCEHCHONIN3ATOPOB CIIEKTPATILHO
YYBCTBHTEIBHBIX K BOCIAIHTEIBHEIM PEAKIIHAM.

8. OBPA3OBATEBHBIE TEXHOJIOTUH

TIpy OCBOCHMH JAHHOH MHCIHUIUIMHBI OCHOBHYIO pOJIb MTPAFOT ayJHTOPHBIC 3aHATHA B BHIC
NeKIMH B IOPaKTHYeCKHX 3AHATHH, [O03BOJSIOMMX 3aKPEMHTh 3HAHWA, MOTYHCHHBIE Ha JIEKIHAX |
BEIpa0OTATE YMEHHMH, & TaKke NOIy4IUTh HeOOXOMUMBIH U TIPHOOPETEHHUA KOMIETCHIHA OIBIT
NIPAKTHYECKOH JeATenbHOCTH. Takke IpefycMOTpeHa —CaMOCTOATE/IbHAT paboTa CTYJAEHTOB,
3aKTFOYAIOIIASACS B BHITOIHEHHH JOMAIIHUX 3a/[@HHif, TOBTOPEHUH PaHee NPOH/ICHHOro MaTepuala 1
OJI'OTOBKE K KOHTPOJIBHBIM MEPOIIPUSATHSIM.

6. @®OH/I OIIEHOYHBIX CPEJICTB

@OH;I OIEHOYHEIX CPEACTB M0 JUCHHUIITHHE 06ecTIedrBacT IPOBEPKY OCBOCHHA ILIAHUPYCEMBIX
pe3ynsTaToB 00ydeHHs (KOMICTCHIWH H UX WH/IUKATOPOB) TIOCPENCTBOM MEPOIPHUSTHH TEKYIIEro,
pyOE/KHOro U IPOMEKYTOYHOIO KOHTPOISA M0 JUCIAILIHHE.

Ces3p Mexay GOpMUPYEMBIMH KOMICTECHLHSIMA U dopMaMH  KOHTPOJIST WX OCBOCHHSA
TIpe/ICTaBjIeHa B cleayromel rabnuie:

Kommerenuuns NuaukaTopsl 0CBOSHHS ATTrecTallHOHHOE MEPONPHATHE
(KIL 1)
[1K-2 3-TIK-2 D, T-8
Y-TIK-2 32, T-8
B-IIK-2 3, T-8




TIK-3 3-TIK-3 D, T-8, T-16
V-TIK-3 3, T-8, T-16
B-TTK-3 D, T-8, T-16
VKII-2 3-VKIL-2 D, T-8, T-16
V-VKII-2 D, T-8, T-16
B-YKII-2 D, T-8, T-16
OIIK-1 3-OI1K-1 3, T-8, T-16
V-OIIK-1 5, T-8, T-16
B-OITK-1 3, T-8,T-16
TIK-1 3-TIK-1 D, T-8, T-16
V-TIK-1 5.8, 1-16
B-TIK-1 3, T-16
TIK-5.1 3.1IK-5.1 3, 1-16
V-IIK-5.1 B, T-16
B-TIK-5.1 5, T-16
[IK-5.2 3-IK-5.2 B, T-8
V-TIK-5.2 5,18 -
B-IIK-5.2 D, T-8
TIK-5.7 3-1IK-5.7 D, 1-16
V-IIK-5.7 3, T-16
B-TIK-5.7 T-16
TIK-5.8 3.TIK-5.8 % T8
VIIK-5.8 5, T-8
B-T1K-5.8 B, T-8
TIK-4.1 3-TIK-4.1 3, T8
V-IIK-4.1 5, T8
B-T1K-4.1 3, T-16
TIK-4.2 3-TTK-4.2 5, T-8
V-IIK-4.2 D, T-16
B-TIK-4.2 B, T-16

IIIKa/bI OLeHKH 06pPa30BATEIbHBIX 10CTHKEHHH

Jlomyck CTyHeHTa K SK3aMeHy OCYLIECTBJISETCS NpH BENIOIHCHHH CTYACHTOM KOHTPOJBHBIX
MeponpuaTHi. FItoropas aTTecTalis IO JMCHMIUIMES ONEHMBACTCA TIO 4-gx OamIbHOM IIKalNe U
TIpesicTaBIsET co60# cyMMy 6aiios, 3apaboTaHHBIX CTYACHTOM IPH BRIIOMHEHIH 3ajlaHuil B paMKax
TEKYIIETO ¥ [IPOMENKYTOIHOTO KOHTPOJIA.

Wrtorosag aTTecTaldsi II0 JUCHUIUIHHE OICHHBACTCH IIO 4-ex GammpHOM mxane. OuneHka
BBICTABJIIETCSA 10 PE3y/IbTaTaM JK3aMeHa B COOTBETCTBHH €O cIleyrommeH MmKanoi:

Omenka 1o 4-ex 6auIbHON MIKaIe

TpeGopanus K YPOBHIO OCBOCHHIO Y4€OHOH JUCITHTIIMHE]

5 — «omauUdHO»

OLIeHKA «OTIMYHOY BHICTABIACTCA CTY/ICHTY, EC/IH OH NTyGoKo M
TIPOYHO YCBOMJI POTPaMMHBIH MaTepHal, HCUEPIILIBAIOLIE,
[10CIIEJOBATENBHO, YETKO U JIOTHYECKY CTPOMHO €ro H3/1araeT,
YMEET TECHO YBS3BIBATH TEOPHIO C MPAKTHKOH, ACTIONB3YCT B
OTBeTe MaTepHal MOHOIPahUYECKOH IMTEPaTYPhL.

4 — «xopouio»

O1eHKa «XOPOLI0 BHICTABIIAETCHA CTY/ICHTY, ECI OH TBEP/IO
3HaeT MaTepHall, [PAMOTHO H [0 CYIIECTBY M3/IaraeT ero, He
JIOTyCKad CyIEeCTBEHHBIX HETOUHOCTEH B OTBETS HA BOIPOC.

3 — «y006ilemEOPUMENbHO»

OreHKa «yIOBIETBOPHUTEIBHO? BBICTABJIAETCA CTYASHTY, €CJIH OH




WMeeT 3HaHHA TOIBKO OCHOBHOTO MaTepHaa, HO He YCBOMJI ero
neTanei, JOMycKaeT HETOYHOCTH, HeAOCTATOYHO TPaBHIbHEIE
(hOpMYTHPOBKH, HAPYIICHHSA JIOTHYECKOH MOC/IeJ0BATe/TEHOCTH B
U3MI0KEHHMH [IPOrPaMMHOTO MaTepHaJa.

OLieHKa «HEYIOBIETBOPUTEIBHOY BBICTABIIAETCA CTYICHTY,
KOTOpBI He 3HAET 3HAYMTEIBHOM YacTH POrpaMMHOTO
MaTepHasa, JOIMyCKaeT CyIIecTBeHHbIe omkbKy. Kak npasuiio,
OLICHKa ((HCYHOBHE'TBOPHTBHLHO» CTABHTCA CTYAEHTAM, KOTOPBIS
HE MOTYT TIPOAOJLKUTE 06yyeHHe 6e3 0MONHUTENbHBIX 3aHATHH
10 COOTBETCTRYIOMIEH THCLMIUIMHE.

2 — «HeyO081emEOPUMENLHO»

OneHOYHEBIE CPE/ICTBA TPUBEICHBI B IIpUIIOKEHHH.

. YYEBHO-METOJIUYECKOE I THO®OPMALITHOHHOE OBECIIEYEHHE
YYEBHOM TUCIUTIIMHBI

OCHOBHAS JINTEPATVYPA:
1. Fundamentals and applications of nanophotonics / : , : Elsevier, 2016
2. Nanostructures / : , : Elsevier, 2017

3. Nanostructures and Mesoscopic systems : : Proceedings of the International Symposium, Santa Fe,
New Mexico, May 20-24, 1991 /, 1992

4. Jlazeps! ¥ BOJIOKOHHAS ONITHKA B OHOMEMUIIMHCKIX HCCIIEOBAHUAX monorpadusa, Mocksa:
®usmatiut, 2010

5. DU3HKO-XAMIYECKHE OCHOBBI HAHOTEXHONOr i : yuebnuk, Cankr-IlerepOypr: Jlarb, 2019

6. Handbook of theoretical and computational nanotechnology Vol.8 Functional nanomaterials,
nanoparticles and polymer design, ed. : M. Rieth, W. Schommres, Stevenson Ranch: American
scientific publ., 2006

JIOTIOJIHUTEJIBHAS JIMTEPATYPA:

1. Tyuuu B. B. Uccrenosanue 6MoTKaHeH METOAMH CBETOPACCEAHHIA //Y criexu QusnHecKuX HayK. —
1997. - T. 167.— Ne. 5. — C. 517-539.

2. ITpuesxes A. B., Tyuus B. B., llly6ouxun JI. I1. JlasepHas QHarHOCTHKA B OMOJIOTHH ¥ MEMLIMES.
—1989.

[TPOI'PAMMHOE OBECIIEYEHHE:

CrieqanbHOE POrpaMMHoe obecneuenne He Tpedyercs




8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE YYEBHOM
JUCHUITJINHDBI
CrenpansHoe MaTeprabHO-TeXHHYeCKoe obecnedenue He Tpedyercs

9. YYEBHO-METO/JUYECKHAE PEKOMEHJALIMMA UL CTYAEHTOB

Kypc "Meroasl co3faHHs HAHOYACTAL ¥ HX MPUMCHEHHME Ui NAATHOCTHKH M JIeYSHU A
3aGoneBanpui" TpemojaeTcs B 1-M ceMecTpe acIMpaHTYPhl MIIH MarucTpaTypsl W pas[CleH Ha 2
paszena.

1. MeTozb! MOTydCHHS HAHOYACTHIL, YCIOBUS HCTIONB30BaHMS. XapaKTepu3alus HAHOACTHIL
110 pa3MEPHBIM, ONTHKO-CIIEKTPATILHBIM M CTPYKTYPHBIM CBOMCTBAM B KOJUIOMAHEIX pacTBOpax

2. BaaumojeiicTBHe HaHO(QOTOCEHCHOM/IM3AaTOPOB C KIETOYHBIMH KyIbTypaMd H KHBHIMH
GHONOTHYCCKUMH  TKamaMH. Mcnone3oBanue HanodOTOCEHCHMOWIM3ATOPOB I  JTHATHOCTHKH
[1aTOTOHYECKHX COCTOSHUYM OHKOJIOIHUECKUX ¥ BOCTIATHTEILHBIX 3a00ICBaHIH.

[lo 3aBepHIeHMH KaXKIOr0 pasjena CTyieHTaMm OYyAET MPEITOKCHO npoit OOs3aTeNEHEIA
Texymuii Koarpons (OTK), mpoBoAuMBEIii B BUIE TECTA.

TecroBsle 3amanus mpuseneHsl B DoHIE Onenounbix CpejcTB IO [AHHON JHUCIMUILIMHE,
ABIOMUMCS HEOTHEMIIEMOH YacThlio YHeOHO-METONMYECKOr0 KOMILICKCA yaeOHOM JUCIHMILIAHEL
«MeTOIBI CO3/jaHNs HAHOUACTHI ¥ MX TIPUMCHCHKE [ JUATHOCTHKH H JICHCHMS! 3a00/IeBaHAN »

Ecim cryment He Habmpaer 50% O6amioB mo pesyibraTaM TecTa, TO 3alaHue CUHTACTCA
HE3aCUYMTAHHBIM U y CTY/ICHTA 06pasyeTcs MONT, KOTOPhIH NOJDKEH OBITh 3aKPHIT B TEUCHHE CEMECTpa
UJIF Ha 3a9eTHOH HEIele.

DK3aMeHAIHOHHBIE BONPOCH TpuBeieHsl B Do Onenoynsx CpeacTs IO JJAHHOH
JTUCIATUTAHE, SBMIONMMCA HEOTHEMIIEMOM YaCThIO y4eOHO-METONMHYECKOro KOMIICKCa yueOHOH
JMECIMIUTMEBI «METOIbl CO3JaHHUS HAHOYACTMI[ M MX TPUMEHEHHE JUIA JMAarHOCTHKH H JICHCHHA
3a00/IeBaHUH Y.

Wrtorosas aTTecTalus O AWCIMAIUIMHE OlEHWBacTCA 1O 4-ex OautpHON IIKaie. Ouenka
BEICTABIIAETCH 110 Pe3yiIbTaTaM K3aMeHa B COOTBETCTBHH CO CIIEIYIOIEH [IIKaION:

| Onenxa 1o 4-ex OaUIbHOM MIKAIEe TpeGoBanus K YPOBHIO OCBOCHUIO y4eOHOH HHCIHILTHHEI

OLeHKa «OTIHYHO» BHICTABIAETCS CTYAEHTY, €CITH OH TIIyOOKO 1
TIPOYHO YCBOKJI POrPaAMMHBIH MaTepHall, HCHEPTILIBAIOLIE,

5 — «omnuuHo» nocreI0BaTeNbHO, YETKO 1 JTOTHYECKH CTPOHHO ero u3jaraet,
YMEET TECHO YBS3BIBATH TEOPHEO C MPAKTHKOH, HCTIONB3YET B
OTBETE MaTepHal MOHOrPahHIECKOH JIUTEPaTypEL

O11eHKa «XOpOLIOY BLICTABIIAETCA CTYIICHTY, CCIIH OH TBEPHO
4 — LXOPOULON» 3HaeT MaTepHall, FpaMOTHO H 110 CYLIECTBY H3JIaraer €ro, He
JOIyCKas CYIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOTIPOC.

OleHKa «yIOBIETBOPHTENEHOY BLICTABISETCA CTY/IEHTY, €C/Id OH
UMEET 3HAHMS TOJIBKO OCHOBHOTO MaTepHalla, HO He YCBOHI €r0
3 — «y0061eMBOPUMETDHOY neTaned, JOIyCKAET HETOYHOCTH, HEJIOCTATOMHO NPABH/IbHBIC
(OpMYTMPOBKHM, HApyIICHHs JTOTHYECKOH MOC/IEA0BATEIEHOCTH B
U3I0KEHKHM NIPOrPaMMHOro MaTeprana.

OleHKA (HEY/IOBJIETBOPUTEILHOY BEICTABIACTCA CTYACHTY,
KOTOPBIH He 3HACT 3HAUMTE/IBHOH YaCTH NPOrpaMMHOro
MaTepHana, J[OMyCKaeT cylecTBenHble omubky. Kak mpasuro,
OLIGHKA «HEYOBJIETBOPHTENEHO) CTABUTCS CTY/ISHTAaM, KOTOPBIC
HE MOTYT NPOAOIKHTE 00ydeHHe §e3 NOTONHUTE bHBIX 3aHATHH
TI0 COOTBETCTBYIOLICH MUCLHILTHHE.
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10. YYEBHO-METOJIUYECKHWE PEKOMEHIAITAH LIS MPENOJABATEJEN

Kypc "MeToapsl CO3@HHMS HAHOYACTHMIL M HMX NPUMEHCHHC UL JHATHOCTHKH H JIeYEHHT
3aboseBanmil’ IpernoJaeTcs B 1-M CeMecTpe acmupaHTYphl WIH MardcTpaTypbl M pasieicH Ha 2
pasjena:

1. MeToisl [OJy4eHHs HAHOYACTHII, YCIOBHA HCTIONb30BAHMAS. XapaKTepH3alys HaHOIaCTHIL
110 Pa3MepHBIM, OIITHKO-CIIEKTPAIEHBIM H CTPYKTYPHBIM CBOHCTBAM B KOJLIOHIHBIX PACTBOpaX

2. BsaumonelicTBie HaHO(QOTOCEHCHOMIM3ATOPOB € KICTOUHBIMH KyJIbTYpaMu M JKHBBIMA
GHOTOrMYECKMMY TKaHAMH. VMcmonp3oBanme HAHOGMOTOCEHCHOHIH3ATOPOB JUIS  IHArHOCTHKH
[ATOJIOTHYECKIX COCTOSHHM OHKOMOTHYECKUX U BOCHATHTEbHBIX 3a00/1CBaHIHA.

[lo 3aBeplICHHM KaXJOIr0 pasjiesa CTyAeHTaM Gyner mpemnoxeno mpoTH OGs3aTeIBHEIH
Texymmuit Kourpons (OTK), nposouMelii B BU/IE TECTA.

Tecrosble 3amanus npuBegensl B @omze Onenounbix CpencTs 1O JAHHOM IMCLUILIAHE,
SBIIIONIAMCS HEOTHEMJIEMOM 4acThio y4eOHO-METOAHHYECKOTO KOMILUIEKCa y4eGHOM JMCIMILTAHED
«MeTo/Ib] CO3/IaHKUs HAHOYACTHIL ¥ UX IIPUMCHEHHUE UL THATHOCTHKY U JICUCHUA 3aboneBanui»



Eciu cryment He Habmpaer 50% OamroB 1o pesyibraTaM TeCTa, TO 3aJaHHE CHHTACTCA
He3aCUYMTAHHBIM ¥ Y CTy/eHTa 06pasyercs 0T, KOTOPhIA A0/KEH OBITh 3aKPBIT B TCYCHAE CEMECTpa
WIIA Ha 3a4eTHOH Helele.

DK3aMEHAIIMOHHbBIE BOmpockl TpuBeAeHE! B Pomme OleHOYHBIX Cpencte 1o JaHHOM
JTUCHATUIAEE, SBISIOMMMCA HEOTHEMJIEMOH YacThI0 y4eOHO-METOJMYECKOTO KOMIIICKCa yueOHOM
JAMCIATITHEB! «METO/bl CO3MAHHS HAHOYACTHIl M HMX MPHMCHEHUE Ul JUATHOCTHKH M JICHCHHA
zaboneBaHUR ».

Witorosas aTTecTanus O MWCIMINIMHE OIEHHBaeTcs MO 4-ex OamibHOW ImmIKaie. Onenka
BBICTABJIAETCS IO PE3yJIbTATaM JK3aMeHa B COOTBETCTBHH CO creayromei mKanon:

Onenka mo 4-ex 0aJUIbHOH [IKaje TpeGoBarws K YPOBHIO OCBOSHHIO YICOHOH AHCLMILTAHEL

OLIeHKA «OTIMYHOY BBICTABIIAETCS CTYACHTY, €Clld OH rry6oKo ¥
TMPOYHO YCBOWI IPOrPAMMHLIH MaTepHajl, HCUEPIBIBAIOLIE,

5 — «omauuno» MOC/eI0BATEIbHO, UETKO H JIOTHYECKH CTPOHHO ero W3jiaraet,
yMeeT TECHO yBS3bIBATh TEOPHIO C MPAKTHKOH, HCIIONESYET B
OTBETE MaTepyas MOHOTPAPUYECKOH JIMTEPaTyPEL

OLEeHKa «XOPOILO» BEICTABISETCS CTYAEHTY, CC/IH OH TBEPAO
4 — «wxopouio» 3HAET MaTepyall, FPAMOTHO H 110 CYIIECTBY U3/aracT ero, He
JIOTTYCKAsl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOTIPOC.

O1EHKA KYOBIETBOPHTEILHO BEICTABIIIETCS CTY/IEHTY, ECITH OH
AMEeT 3HaHWA TOJBKO OCHOBHOI'O MaTepHaia, HO He YCBOHII €TI0
3 — «y0081eMEOPUMENBHO» neranel, IOIMycKaeT HETOMHOCTH, HEOCTATOYHO NIPABHIIBHBIE
(hOpPMyJIMPOBKH, HAPYIIEHHS JIOTHUECKOH TOCIIEI0BATELHOCTH B
W3JI0KEHHH [TPOTPaMMHOI0 MarepHana.

OlieHKa «HEYIOBIETBOPUTE/IEHO» BHICTABIISETCA CTYICHTY,
KOTOpBIH He 3HAeT 3HAUUTE/ILHOH YaCTH IIPOrPaMMHOIO
MAaTepHaa, I0MyCcKaeT CylecTeeHHbIe omuoKky. Kak npasuio,
OLIEHKA «HEYIOBIETBOPHTEIBLHO) CTABHTCS CTYICHTaM, KOTOPBIC
HE MOTYT MPOJOIDKHTE 00y4eHHe Oe3 J0TIOMHHTEbHBIX 3aHATHH
[0 COOTBETCTRYIOICH JUCIHILIHHE,
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ITo pe3yibpTaTaM OTBETOB Ha BOIIPOCEI NOMAIIHEI0 3alaHusd CTYICHTBI JOIIYCKarTCsd K
9K3aMeHYy HauuCIAIoTCs Oallisl.

Howmarnuue 3amanus npuseneHsl B @oryme Omenounsix CpejcTs Mo JaHHOH TUCIMIUIKMHE,
SABISIOMAMCS HEOTHEMJIEMOM YacTBIO YJeOHO-METOOMYECKOTO KOMIUIEKCA YUeOHOH IHCHHILIIHBL
«DoToIMHAMIYECKAS TEPAIIUS: OT UJICH JI0 KIMHUYECKOTO UCIIOIB30BAHMAN.

Ecmu CTYIEHT HE OTBCYACT Ha BONPOCHI AOMAIIHEI'O 3a/aHusd, TO 3adaHHC CUMTACTCA HE
3aCYMTAHHBIM U y CTYAEHTa 00pa3yeTcs MONr, KOTOPBIM NOJKEH OBITH 3aKPHIT B TEYEHHE CEMECTpa
WM Ha 3a4€THOII HeJene.

DK3aMeH [IPOBOJHUTCA B BHIE OTBETOB Ha BOIPOCH! HK3aMEHAIMOHHOTO TecTa. MakCHManbHOE
BpeMs IMOATOTOBKH OTBeTa - 1 1Hac.

DK3aMEeHAIlMOHHEIE BONpOCEl npuBeieHEl B ®oHzge OneHounsx CpelcTB 1O  NaHHOM
JMCLMIUIAHE, SBJISIOIMEMCS HEOThEMIEMOM uacTbio y4eOHO-METOAMYECKOrO KOMILIEKca ydeOHOH
MHMCUMIUTHHEL «POTOHHAMEYECKAs Tepalus: 0T HJIEH 10 KIMHAYIECKOT0 HCIIOIb30BaHUIN.

Vtororas arrecTanMs MO NUCLHIUIMHE oleHuBaeTcs mo 4-ex OammbHO#M mkane. Orenka
BBICTABJIACTCS IO PE3YIIbTATAM DK3dMCHA B COOTBCICTBHH CO CJ'[CL[}’IOII[CF‘I KON

' Onmenka o 4-ex 0asIbHON IIKaje TpeboBanns K YPOBHIO OCBOCHHIO VieOHOH [AMCIHILIHHEL

OueHKa «OTIMYHOY BBICTABIISETCS CTYIACHTY, €CITH OH rily6oKo
TIPOYHO YCBOMI MPOTPaMMHEIN MaTepHa, HCYESPIIbIBaoLIe,

5 — «omauyno» TOC/IEI0BATEBHO, YeTKO U JIOTHYECKH CTPOHHO €r0 HM3JlaraeT,
YMEET TECHO YBA3BIBATH TEOPHIO C NNPAKTUKOMH, UCTIONB3YET B
OTBETE MaTepuall MOHOrpadMUecKOl JIMTepaTyphl.

OleHKA «XOPOIIOY» BEICTABIAETCA CTYAEHTY, €CJIH OH TBEPIO
4 — «xopouto» 3HAET MaTepHall, [PaMOTHO H IO CYILECTBY H3JIaraeT ero, He
JIOITyCKAsl CYIIECTBEHHBIX HETOYHOCTEH B OTBeTe Ha BOTIPOC.

OueHKa «yI0BIETBOPHTENBHO BEICTABIIAETCA CTYACHTY, €CIIH OH
MMeeT 3HAHMS TOJIBKO OCHOBHOIO MaTepHaia, HO He YCBOHII €ro
3 — «y008nemBoOpPUmMENbHO Y neTanei, 0MycKaeT HETOUHOCTH, HEJOCTATOYHO TIPAaBHIIBHBIS
(OpPMYJIMPOBKH, HAPYIIEHH S JIOTHYECKOH MOCIIE[OBATEIBHOCTH B
H3JI0KEHHH IPOTPAMMHOTO MATEpHAIa.

OlieHKa «HEYIOBISTBOPUTEIbHO» BEICTABAACTCS CTYACHTY,
KOTOPBIH HE 3HACT 3HAYUTEIBHOH 9acTH NpOrpaMMHOLO
MaTepHaa, IOMyCKaeT cymecTBeHHbIe omubku. Kak npasuio,
OLEHKAa ((Hey,ELOBIIE:TBOpHTCJIBHO}) CTABHUTCH CTYNEHTaM, KOTOPBIE
HE MOTYT [POLo/DKUTh 00y4eHue 6e3 JONOTHUTETLHBIX 3aHATHH
10 COOTBETCTRYIONIEH AUCLIMILIUHE.
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