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AHHOTAIIUS

Henbro ocBoenus yueGHON MUCHUIIUHET «METOBI CO3/[aHMs HAHOYACTHI B KX [IPUMEHEHHE
AV MAaTHOCTHKA M JIeUCHHA 3aboNeBaHMi) ABIACTCS (GOPMUPOBAHWE y CTYNEHTOB 3HAHUH O
(usMyeckux 3aKOHOMEPHOCTSX B3aHMOMEHCTBHS ONTHYECKOTO H3TyYeHHs. C HAHOYACTHLAMHU,
B3aUMOJICHCTBYS ONTUYECKOTO H3/IYYEHHS C OTHSIBHBIMHA HaHO(OoTOCeHCHOMTH3aTOpaMyl pa3IHIHOM
IPUPOJBI M WX aHCaMOJsiMM, @ TaKkKe 3HAHHS METOJOB CHHTE3a HAHOYACTHIL, [IEPCIEKTHBAX
HPHMCHCHHS HAHOYAaCTHI [/l MCIIO/IB30BAHUS B OHOMEIMIHHCKHX HCCIICNOBAHUAX, IUATHOCTHKE U
TCpaIlih, METOJOB XapaKTCpU3alUy HAHOYACTHI[ [0 CTPKYTYPHEIM , DasMEDHBIM M CHEKTPAIBHBIM
XAPaKTEPHCTUKAM, MCTOJIOB MCCIIE/0BAHUS HAHOYACTHI] B PACTBOPAX, KIETOYHBIX KyJNBTYPaX U KHBBIX
TKAHAX W yMEHHA HCIONB30BaTh WX B 3aJaHHBIX yclnoBuAX. CTYNEHT HOMKEH B pesysbTare
TIPOXOXK/CHHA Kypca yYMCTb TpPOBONUTH H3MEDEHHS ONTHKO-CIEKTPATBHEIX, pasMEpHBIX M
CTPYKTYPHBIX CBOACTB HaHOGOTOCEHCHOMIH3ATOPOB B PacTBOpax, KIETOUHBIX KyJIbTYPaxX H JKHBEIX
THaHAX.

1. IEJIN 1 3AJAYY OCBOEHUS] YYEBHOM U CIIUTINHBI

[lensio ocBoenns ydebHOM mucHumIMHbl «MeToas! co3ianus HAaHOYACTHIl ¥ UX NPHMEHEHHE
AL HArHOCTHKM W JIeYeHHA 3aboleBanuit» sBnsercs (OPMHPOBAHHE Y CTYAEHTOB 3HAHHH O
(bu3nYecKMX 3aKOHOMEPHOCTAX B3AMMOLCHCTBHA ONTHHYECKOIO U3IyYEHWS C HAHOYACTHIIAMH,
B3aUMOJICHCTBYS ONTHYECKOTO U3IYYEHHS ¢ OTHCIBHBIMH HaHO(OTOCEHCHOMIU3ATOPaME PA3THIHOM
TPUPOABL M MX aHCAMOIIMM, a TakKe 3HAHHMS METOJOB CHMHTE3a HaHOYACTHII, IIEPCIeKTHBAX
TIpUMCHCHUSA HAHOYACTHL AJIA HCTIONB30BAHHSA B OHOMEIHIHMHCKHX HCCIENOBAHMAX, AMATHOCTHKE M
Tepaliiy, METO/I0B XapaKTepusaluy HAHOYACTHIL [0 CTPKYTYPHBIM , Pa3MEPHBIM M CIIEKTPAIbHBIM
XAPaKTCPHCTHKAM, MCTOZIOB MCCICA0BAHMS HAHOYACTHI] B PACTBOPAX, KIETOIHBIX KyIBTYPaX M KHBBIX
TKaHAX W yMEHHA HCIIONb30BaTh WX B 3aJaHHBIX YCTOBHAX. CTYHEHT [OMKEH B pe3ysbTaTe
TIPOXOMICHASA  Kypca yMETb TPOBOJMTH H3MEPEHUS ONTHKO-CIEKTPAILHEIX, pasMEDHEIX H
CTPYKTYPHBIX CBOHCTB HaHO(OTOCEHCHOMIM3ATOPOB B PACTBOPAX, KISTOUHBIX KyJIbTYpaX H JKHBBIX
TKaHsIX.



2. MECTO YYEBHOU JUCIATLINHBI B CTPYKTYPE OOII BO

Co,uep}KaHHe [IporpaMmEelL {(MQTO,EEBI COo31aHusd HaHO4YaCTHO K HX IIPHMEHCHHC I
JMAarHOCTHKH U JieueHus 3a00JIeBaHHH» HMEET MEKIUCIUIUIMHAPHEIA XapakTep H 3aTParuBacT TaKue
obnacTy 3HaHMA KaK ONTHKA, CIEKTPOCKONHMs, (u3uka TBeproro Tena, OHomorus, GU3IMOIOTHS,
KOJUIOM/THAs XUMHUS U HAHOTEXHOJIOTHH.

[Tporpamma HacTOAIEH NUCLHUIUIMHBL MOKET OBITH HCIONB30BAHA KAK B pAMKaX MPOTPAMMEI
1.3.19 (01.04.21) Jlasepnas ¢usuka, Tak H B paMKax KypCOB IOBBIMICHHS KBaJH(HKALHU A
MEIUIHHCKAX (HU3UKOB, HHKEHEPOB MEIWIHHCKOH TeXHHKH M CHCHHATHCTOB B 00JacTd
MEIMIIMHCKUX IPUIIOXKEHUH HAHOTEXHOIOTHiA.

3. ®OPMUPYEMBIE KOMITIETEHIIUN U IIJIAHUPYEMBIE PE3VJIBTATHI
OBYYEHUSA

YruBepcalbHble H(umm) obmenpodeccHoHaIbHBIC KOMITCTCHITH:

Kom v naumenosanne komnereHuun | Kox i HauMeHOBaHHE HHAKKATOPA IOCTHKECHMS
KOMIIETEHIIUH

VKII-2 [1] — Cnocoben 3-YKII-2 [1] — 3nats ocHOBHBIE HH(POBEIE ILIATHOPMEI,
caMOO0yHeHHIO, CAMOAKTyalH3alliH | TEXHOTIOTH W HHTEPHET PECYPCHI UCTIONB3yeMbIe TIPH

¥ CaMOPa3BUTHIO C HCIIOIB30BAHUEM | OHJAHH 00yyeHUH

pa3Iu9HEIX GHQPOBLIX TexHomorwi B | V-YKII-2 [1] — YMeTh HCII0IB30BATh pasiiaHble NHBpOBEIE
YCIOBHAX HX HEIIPCPBIBHOTO TEXHOJIOI'HH U1 OpraHfd3aiii OSYLICHH.SI
COBEPILICHCTBOBAHHUS B-VKII-2 [1] — Brnajgers HaBbIKaMu caMO00yUeHHS,
CaMOOAaKTYIH3alH{ U CAMOPA3BHTHS C HCTIOIb30BAHUEM
PasIMYHBIX [H(POBLIX TEXHOIOTHH

OIIK-1 [1] — Cnocoben mpumersats | 3-OI1K-1 [1] — 3uath dhyHIaMeHTaANIbHbIE 3aKOHBI K

GyHIaMeHTaNIBHEIC 3HAHUS B HIPUAHNUNE! QU3KKH; OCHOBEI IICHXOJIOTHH M IIE€AATOTHKH
obnacTr QU3MKHU 115 perneHus Y-OIIK-1 [1] — yMeTh IPHUMEHSTS MONYYEHHBIE 3HAHUS [
Hay4YHO-UCCIEIOBATEIbCKHUX 3a/1a4, @ | PELIeHUs] HAYYHO-UCCIIE0BATE/IbCKUX 3a/1ad B CBOEH

TaKJK€ BJIaIeTh OCHOBaAMHU npodecCHOHANBHON EATENBHOCTH; IIPE/ICTABIAT 3aKOHBI 1
IICIarOTHKH, HEOOXOMAMBIMH ISl TPUHIAIE] PU3UKK B BUE MATEMATHYECKHUX YPABHEHMH,
OCYLIECTBJICHUS NIPEIIOABATENbCKOH | opMyl, rpadHKOB, KAIECTBEHHOTO OIMCAHUS; IIPUMEHATE
IEATENBHOCTH OCHOBEI IICHXOJIOTHH, METOIUKH IIPEIIOaBaHuUs B

nenaromqecxoﬁ JCHATEIIBHOCTH

B-OIIK-1 [1] — BnaneTs HABBIKAMH PELICHUS HAY9HO-
HCCJIEOOBATENIBCKHUX 34184 B obnactu BKCI[EpHMEHT&]TBHOfi H
TEOPETHYECKOH GQHM3UKH; IIeJarOrHYeCKAMHE TEXHOJIOTHAMH,
HEOO0XOIMMBIMH JJI BEJICHUS PO IaBaTeIbCKOM
JEATEIIBEHOCTH




[Ipodeccnonanbaple KOMIOETEHIMH B COOTBECTBHU C 3aauaMé U

3HAHUI) TpodeccHoHaATEHO! NeATeIFHOCTH:

obsekramu (oOnacTamu

3anaua
npodeccnoHAILHOIM
nesteabHocTH (3TLT)

O0bexT wiu 06gacTH
3HAHHA

Kox u HanmernosaHue
npogeccHOHAILHOM
KOMIIETEHIIHHA;
OcHoBanue
(mpodeccHoHATbHBIH
cranpapr-IIC,
AHAJM3 ONBITA)

KO,EI. H HAHMcHOBAaHHE
HHIUKATOPA
JOCTHKEHHS
npodeccHoHATLHOMH
KOMITETEHIHH

HAaY4YHO-HCCICIOBATEILCKHH

Cbop u ananu3 HaydHO-

Hayuno-rexuuyeckas

IIK-2 [2] - criocoben

3-1IK-2[2] - 3nats

TEXHAYESCKOH JOKyMEHTalus B chepe | MPOBOIHTH IIpaBUIa
HHOOpMalUH, OHOTEXHUYECKUX HCCNEIOBAHAL 110 (hopmynHpoBaHuS
06obmenue CHCTEM H 3a/JaHHOM METOJIHKE ¢ | IIOCTAHOBKH 3aJa4uH H
OTEYECTBEHHOTO H HAHOTEXHOJIOTHH, BEIOOPOM CpesICTB OnpeeaTs Habop
3apy0ekHOrO ONbITa B | NATEHTHAs JUTEPATYPa; | H3MEPEHHMH U napaMeTpoB
chepe OHOTEXHHYECKHX | CTAHAAPTHBIE obpaboTroit MOIEMHPOBAHHS
CHCTEM U IIPOrpaMMHBIE CPEJICTBA | PE3YJIBTATOB IIPOLIECCOB,
HaHOTEXHOIIOTHH, C LEJIBIO IOTy4EHHS 00yCIOBIECHHBIX
aHaJIM3 NaTeHTHOMH MaTeMaTHYECKHX Ocnosanue: IPUMEHEHUEM
JIHTEPATYPhl; y4acThe B | Mojelel [TpodeccronanbHbIH OHMOTEeXHUYECKHX
IUTAHAPOBAHWH | HaHOTEXHONOTHYECKHX | cTaHaapt: 40.011 | CHCTEM W ME/IMIMHCKHX
NIPOBENCHUH MPOLIECCOB U U3Ienni, ;
MCCIIeIOBAHUM 110 HAHOMAaTEPHAJIOB; V-IIK-2[2] - Y™meTs
3aaHHOH METO/IHKE, OTHYETHI H Hay4YHEIC pa3pabaTeIBaTh
00paboTka pe3ynpTaToB | MyOIMKALMH 110 MaTeMaTHIecKHe
C IPUMEHEHUEM pesyibTaram MOJEIH
COBPEMEHHBIX IIPOBENIEHHBIX paboT; GyHKUHOHUPOBAHNH,
THOOPMALMOHHEIX JIOKYMEHTALHS IS TIPOBOIHTH
TEXHOJIOIUi | BHEJIPEHHUA | KOMITBIOTEPHOE
TEXHHYCCKHX CPEJICTB; | PE3YJIbTATOB B MO/IeJIHpOBaHue
IIpOBE/IcHUE NIPaKTHKY. (bYHKIIMOHMPOBAHUS
BBEIYHCIIHTEBHBIX OuoTeXHHUECKHX

| SKCTIEPHMEHTOB ¢ CHCTEM H MEIHIHHCKAX
HCIIOJIB30BaHUEM HU3ICITHHA. ;
CTAHJAPTHEIX B-TIK-2[2] - Bnagets
[IPOrPaMMHBIX CPEZICTB METOUKAMH
C IEJIBIO NOJYYEeHHST [IPOBE/ICHHUS aHATH3
MaTeMaTHYECKHX IIOJTYyYeHHBIX
Moaene pe3yIBTATOB
HAHOTEXHOJIOTHYECKHX MOJEIHPOBAHHS
IIPOIIECCOB U paboTEI
HaHOMAaTepHaJoB; OMOTEXHHYECKHX
IIOJIrOTOBKA JJaHHEIX, CHCTEM H MEIHIIMHCKAX
COCTABIICHHE OTYETOB H U3/IeTHH.
HAyYHLIX TyOTHKAIHE
O pe3yabTATaM
[IPOBEIEHHBIX paboT,
Y4YacTHE BO BHCAPCHAH
pe3yIbTaToB B
IIPaKTHKY. ' _
YuacTue B HAY9HO- yHKIHOHANBHBIE 11K-3 [2] - ciocoben 3-T11K-3[2] - 3Hats




HCCIIEIOBATEIBCKOM

l HaHOMaTepHalbl I

OCYIIECTBJIATE IIOHCK

OCHOBHBIC

TEATENIEHOCTH 110 IPUMEHEHUM B TeXHUKe | uuabopMaruy, COBPEMEHHBIE TPHEMET
IIOTYYEHHIO, H3YUEHHIO | H OHOMEIHIIHHE HeoOXouMoMH J1is U crioco0bl TOHCKA
H IIPAMEHEHUTIO 3 eKTHBHOTO uHpopMmannu B
(yHKIHOHATBHEIX BBIIIOTHEHUS obnactu
HaHOMATEePHAJIOB. IpodecCHOHAIBHEIX npodecCHOHANLHOH
3ana4q, JCATCIIBHOCTH 1A
MPO(ECCHOHAIBHOIO K | OCYILECTBICHHE
JMYHOTO PA3BUTHS KOTOPBIX TpeOyroTes
HAaBBIKH ITOHMCKAa U
Ocnosanue: HCIIOIE30BaHHA
ITpodeccronansubi HHbOpManHH. ;
crarzapr: 40.011 V-IIK-3[2] - VmeTs
HCITOJIB30BATh
COBPEMEHHBIE [IPUEMEI
¥ CII0cOOBI MOKCKa U
HCIIOJIB30BaAHUSA
uadopManHu.;
B-IIK-3[2] - Bnagers
obImuMy HaBEIKaMH
IIOMCKA U
HCITOJIB30BaAHHA
uHbOpMAIHH B
COBPEMEHHOM MHpE.
IIpoBosnTe Hay4HEIE buonormueckue tkamm, | [1K-5.1 [1] - Criocoben | 3-TIK-5. 1[1] - 3uaTs
MCCIIEZIOBaHUS B B TOM 9HCIIE, HCIIO/Ib30BaTh METOJIBI PETUCTPAIIHT
obmactu cojlepKaIine 1a3epHoe, CIIEKTPOB
B3aUMO/ICACTBHS (oTOCEHCHOMIH3ATOPE! | CIEKTPOCKOIHYECKOE diyopecennuy;
ONTHYECKOTO 1 MUKPOCKOITHYECKOE | METOJIBI PETHCTPALIHM
U3ITyYEHHUS C obopynoBanue 1uIst crexTpoB uddysHoro
OHOIOTHYECKUMH LeJICH HCCIIEIOBAHMS | OTPaKSHHS; METOIbI
TKaHAMH, B TOM YHCIIE, | CHEKTPOCKOIIMYECKUX | PETHCTPALUH CIIEKTPOR
COAEPKAIUMHU CBOMCTB TIOTTIOMIEHHST; METOIBI
(oToceHCHOHIH3ATOPED OMOIOTHYECKHX PETHCTPAINY CIEKTPOB
TKaHEH CIIOHTAHHOT'O
KOMOHHAIFOHHOTO
OcHoeanue: paccesHus cBera;
ITpodeccuonansuprit METO/IBI PETHCTPAITHH
crangapr: 40.011 tiryopecrenTHBIX
n300pasKeHMiA;
V-IIK-5.1[1] - ymeTB
| peruCTpUpPOBATH
CIIEKTPEI
(iryopecuennnu;
perucTpupoBarth
CHEKTpsI AU dy3HOrO
OTpaXCHHS U
HOIJIOLICHHS;
PErHCTPUPOBATH
CIIEKTPBI
KOMOHHAIHOHHOTO

paccesHus;




PEruCTPHPOBATE
biyopecuenTHEIC

300 PaKEHHUS;
B-TIK-5.1[1] - Bnanets
METOIaMi
PErHCTPAIMY U aHATH3A
CIIEKTPOB
(yopecueHuuy,
muddysHOoro
OTpaXKEHHS A
HIOTJIOICHHS; CIIEKTPOB
KOMOHHAMOHHOTO
paccesiHus CBETa;
CHEKTPAILHO-
pa3pelIeHHBIX
1300paKeHui

[TpoBoauTE HayuHbIe
HCCIICIOBAHUA B
obmactu
B3aUMOJIEUCTBUS
ONTHYECKOTO
H3JTy4EeHUs C
OHOJIOTHIECKIMHA
TKaHSIMH, B TOM YHCIIE,
COJEpPIKAIIUMHE
boToceHCHOHIN3ATOPEI

buonoruueckue Tkauu,
B TOM 9HCIIE,
cojepiKaIiue
(orocencubunuzarops

T1K-5.2 [1] - Cocoben
U3MEPATH pa3Mep
HAHOYACTHUI[ U HX
CIIEKTPOCKONIUYECKIE
CBOMCTBA B KHJIKHX
cpenax, UCI0Ib30BATh
YIBTPa3BYKOBOM
METOJ| U3MENbUEH U
HAHOYaCTHUI]

Ocnosanue:
IIpodeccronanbHsiit
cranpapt: 40.011

3-IIK-5.2[1] - 3HaTs
METO/I5I H3MEPEHHS
pa3Mepa HaHOYACTHII;
METOIBI OTIPEOCIICHHS
HX

| CHEKTPOCKOITHYCCKHX

CBOMCTB; METOJEI HX
MOJYYeHHUS;
Y-TIK-5.2[1] -
OIIPENEIATE pa3Mep
HAHOYACTHI; UX
CIIEKTPOCKOMMMYECKHE
CBOHCTBa;
B-ITK-5.2[1] - Bnaners
HaBBEIKAMH
XapakTepH3anun
HAHOYaCTHL]

IIpoBonuTh Hay4HEIE
HCCIIENOBaHUs B
obnactu
B3aHMOJIEHCTBUSA
OITHYECKOTO
U3ITYICHHUS C
OHoIOrHYeCKUMHU
TKaHSAMH, B TOM YHCIIE,
COIepKAIUMHI
toToceHCHOHIH3ATOPE

Buonorudeckue Tkanu,
B TOM 4HCITE,
COJIepIKAIITHE
(poToceHCHOHII3ATOPED

[TK-5.7 [1] - CriocoGen
pa3pabaTkeIBaTh
aNrOPUTMBIL H
HOJIE30BATHCS
MAaTeMaTHYeCKUM
annapaToM Uit
obpaboTku
CIEKTPAJIbHOH |
BH/ICO-
bryopecuerTHOM
uHpOPMALHU

OcHosanue:
[TpodeccronanbHEIH
cragaapt: 40.011

3-TIIK-5.7[1] - 3nars
METOIBI PA3IOKESHHS
CIIEKTPOB Ti(hY3HOTO
OTPAYKEHHUS; METO/IbI
Pa3JIOKEHHUSA CIIEKTPOB
(hiryopeceHIHH;
METOBI OMKUCATEBHON
CTATHCTHKH,
napaMeTpHYECKHe
METO/IBI
MaTeMaTHIeCKOH
CTATHCTHKH JUIA
IIPOBEPKH THITOTES;
HellapaMeTpHYeCKHe
METO/IEI
MaTeEMaTHUYECKOH
CTATHCTHKH JIA
IIPOREPKH THITOTES;
METO/IbI KJIACTEPHOTO




aHaIIM3a; METOMbI
KIIacCHQUKAIIHH
N@HHBIX C YUUTEIIEM;
V-IIK-5.7[1] - VMeTs
JemudpoBaTh CIEKTPHI
duryopecriennuu;
IemudpoBaTh CIIEKTPHI
g dysHOro
OTPaKEHHS; OIMCHIBATE
IIOJTyYeHHBIE HAOOPBI
JTAHHBIX C TIOMOIIBIO
CTaTHCTHKH;
OCYIIECTBIATh
IPOBEPKY THIIA
pacrpesieIeH s
IIOIy4eHHOro Habopa
JIAHHBIX; TIOJTH30BATHCS
napamMeTpUIeCKUME
METOoJaMH
MaTeMaTH4YECKOM
CTaTHCTHKH JUTA
oOHapyXeH#Hs
CTAaTUCTHYECKH
3HAYHUMEIX Pa3IA9Hii;
TOJTb30BATHCS
HelapaMeTPUIECKHMHE
METO/IaMH1
MaTeMaTHYECKOH
CTATHCTHKH TS
obnapyxeHus
CTATHCTHYECKH
3HAYHMBIX pa3IHYHIA;
B-TIK-5.7[1] - Bnaners
HaBEIKAMH
noctobpaboTku u
pacuppoBKU
CIIEKTPOB
dryopecueruun u
auddysHoro
OTPaKEHHUS;
CTaTUCTHYECKOTO
aHalIu3a u
KIaccHpuKanuu
JAHHBIX, IOTYYSHHEIX
METO/IOM ONTHYECKOH

CIICKTPOCKOIIHH
ITpoBouTs HayYHBIE Bronoruueckue txanu, | [1IK-5.8 [1] - Cocoben 3-I1K-5.8[1] - 3uats
HCCIETOBAHHS B B TOM YHCJIE, BIIAIETh 3HAHHUAMH COBpPEMEHHOE
obnactu COJIepJKaIue b yHIaMeHTaIBHBIX cocTosHue QUsHKH
B3aUMOICHCTBHSA dotocencubummsarops | pasnenos huzuku KOHJCHCHPOBAHHOI'0
ONITHYECKOr O TBEpIOTo Tena COCTOSIHUS; OCHOBHBIE
U3IIyYeHHs C IPHMEHHATENBHO K TEOPETHYECKHE U




OHOJIOrHYECKAME
TKaHsIMHU, B TOM 4YHCIIE,
COACPIKAITIMHU
boTocencnbumM3aTOpHI

HAHOCTPYKTypam

Ocnosanuie:
ITpodeccuonansHbLi

| crazapt: 40.011

9KCIIepHMEHTANIbHEIE
HaIlpaBJICHUS
HCCIeN0BaHUH B
(busmke TBepmOrO TENA;
NPAKIAHOE 3HAYCHHAE
(u3ukE TBEpIOTO TENA
PHMEHUTETBHO K
HaHOCTPYKTYpaM;
0CODEHHOCTH
bysnamenTAIBHEIX
pasJienoB GU3HKH
TBEPJIOTO Tela
IPAMEHHTEIEHO K
HaHOCTPYKTYpaMm ;
V-IIK-5.8[1] - YmeTs
UCIIONB30BATH 3HAHHS
¢busuku TREpIOTO TENA
IPH PELICHUH
npodecCHOHANBHEIX H
obpa3oBatensHBIX
3a/1a4, B TOM YHCIIE
NIPUMEHUTENBHO K
HAaHOCTPYKTYpaM;
NPHMEHATH 3HAHHUS 10
¢u3uKe TBEpAOro Tena
TIpH PEIleHUH 3a1ay B
oOnacti o6pa3oBanus,
B TOM YHCJIE
caMo00pa3oBaHus;
YMETH CTaBUTE
BOIIPOCHI H CIICIHTh 38
JHCKYCCHEH B 06macTu
(pu3nku TBEpIOrO TENA
;

B-TIK-5.8[1] - Bnagers
6230BBIMU METOIaMH
Gbu3uKky TBepOro TENA
HPUMEHHUTENBHO K
HaHOCTPYKTypam;
OITBITOM
HCIIOJIB30BAHHS 3HAHUH
B 001acTH u3nKH
TBEPJIOrO Tejia
IIPAMEHUTENBHO K
HAHOCTPYKTYpam;
HaBBIKAMU
HCITIOB30BAHMSA
CHCTEMaTU3HPOBAHHBIX
TEOPETHUCSCKUX H
NMPaKTHICCKUX 3HaHUH
B 067acTH TBEpAOro
Tella IPUMEHUTENBHO K




HaHOCTPYKTYpam JyIs
OIIpEOCICHUA H
PEHOICHKA 3a1a4,
OpHeMaMH
apryMEeHTallHK CBOCH
TOYKH 3pCHHA B
obnacta Gu3uKH
TBEpPOro Tela

[TpoBoUTHL HAy4YHEIE buonorugeckue Tkaun, | [1K-1 [1] - Cmocobern | 3-TIK-1[1] - 3Hars
HCCIIEIOBARUA B B TOM YHCTIE, CaMOCTOSTENIEHO METO/IBI IPOBEICHUS
obnactu cozepxammue CTaBHUTh KOHKPETHbIE | HAYYHBIX
B3aHMOJIEHCTBUS (boToCceHCHORIM3ATOPh! | 3a1a9d Hay4HBIX HCCIIENOBaHUA U
ONTHYECKOTO HCCIIEJOBAaHUH B BBIIOJIHEHUSI OIIBITHO-
H3ITy4EHHS C o0mactet GU3UKH H KOHCTPYKTOPCKHX
OuosoryuecKUMu pemars ux ¢ pabot B obnact
TKaHSMHU, B TOM 9HUCIIE, IIOMOLIBIO ¢usuky ;
coepKalluMHy COBpEMEHHOH Y-IIK-1[1] - ymeTs
boToceHCHOMTU3ATOPEI amaparypsl & CaMOCTOATEIILHO
HHGOPMalHOHHBIX (opmynupoBats Leny,
TEXHOMOTHI C CTaBWTh 3a[a4i
UCIIOIE30BaHUEM HayYHBIX
HOBEHIIETO HCCTIe/IOBaHKMI B CBOCH
OTEYECTBEHHOTO U npodeccuoHaNbHOU
3apy0exKHOTO0 OIBITA chepe; pemarsb
(usryeckue 3a1a9u C
OcHosanue: IIOMOIIIBIO
IIpodeccronanbHbrit COBPEMEHHOH
cranpapt: 40.011 annapaTrypsl 1
HHOOPMAaIHOHHBIX
TEXHOIOTHH ¢
HCIIONB30BAHUEM
HOBEHIIETO
OTEYECTBEHHOTO H
3apy0e)HOTO OMbITa;
B-TIK-1[1] - BnageTs
HaBBIKaMU paboTEl Ha
COBpPEMEHHOH
anmaparype,
000pyHOBaHUH;
HaBBIKAMHA
MCII0JIL30BAHMUS
uH}OpPMAITHOHHBIX
TEXHOJIOTHH B CBOEH
npodeccHOHATBHOM
obnact
- BEIABIICHUE ¢usngeckue o6pexThr 1 | [TK-4.1 [1] - Cnoco6en | 3-T1K-4.1[1] - 3uars

aKTyaIbHBIX TpobiaeM U
TEHIICHIMH B 0OnacTi
¢usuku - paboTa ¢

CHCTEMBI PA3JIMYHOr0
MaciuTada, ypoBHs

IIPUMEHSTH Ha
IIPAaKTUKE 3HAHUS

3aKOHBI ¥ IIPHHITHIIBI
¢busuku TBepmOTO TENA,

OpraHu3aliuy, Ja3epHoH Qu3uKy, OITHKH,
HAy4YHOH JIMTEPaTypoH, | (QHU3MYECKHE ABJICHUSA U | QUBHKH B3aUMO/JIEACTBH
B TOM 4HCIIE C IIPONECCEL, MIOJTYyTIPOBOTHHKOB, U3ITY9EHNUS C
'UCIIOJIB30BAHUEM (busuyeckue, ONTHKH, QU3MYECKHX | BEIIECTBOM, KBAHTOBOM




HH(POPMAITHOHHEIX | MEIKEHEpHO- OCHOB MEXaHHWKH, JTa3ePHOM
TEXHOJIOTHH, (usugecKkue, B3auMOIEHCTBHS DHU3UKH;
OTCJIC/KUBAHHE buodusnueckue H3Ty9EHHUS C V-IIK-4.1[1] - YmeTs
OTEYECTBEHHBIX U TEXHOJIOTHH, METO/IBI, BEINECTBOM JIJIS bopMyITHpOBaTE,
3apyOexHBIX padoT B npHOOPEL, YCTPOHCTBA | KAYECTBEHHOrO H BBIJICIIATE,
HccIenyeMoH obmacTH - KOJIMYECTBEHHOT O AHAITM3HUPOBATE
BBEIOOP METO/I0B, OIUCaHus HCXO/IHBIC TaHHBIE 00
COBPEMEHHOIH HCCIIeIyeMBIX UccreyeMoM 06BeKTe
annaparypsl 1 O0OBEKTOB U SIBJIEHHIA U SIBJICHUH, UCXOMS U3
UH()OPMAITHOHHEIX 3aKOHOB M IIPUHIIHIIOB
TEXHOOTUH JU1s OcHosanue: (bu3uxu TBEpHIOTO TENA,
TTPOBEEHUs ITpodeccHonansHbIH OIITHKH,
HCCIIeOBAHHS - crarfapt: 40.006, B3aUMO,IEHCTBHS
IIPOBENICHHE 40.037, 40.039 H3IIyYSHHUS C
TEOPETHYECKUX H BEMIECTBOM, KBAHTOBOM
9KCIIEPUMEHTAJIbHBIX MCXaHHKH, JIa3epHOH
HCCIIeI0BaHMI (hr3uKH;
B-ITK-4.1[1] - Bagets
NIpHEMaM¥ U METOTAMHU,
HCIOJIB3YEeMBIMHA B
obnacTi HH3UKH
TBEPJIOTO Tella, OITHKH,
B3aHMOJEHCTBHS
H3JIY9IEHHAS C
BEIIECTBOM, KBAHTOBOH |
MEXAHHKH, Jla3epHOH
busuku, s
Ka4eCTBEHHOI'0 U
KOJIMIECTBEHHOIO
OIMCaHUS
HCCIIEyEeMBIX
00BEKTOB U SABJICHUI
- BBIBIICHHE (usugeckue o6vexts u | [TK-4.2 [1] - CrocoGen 3-I1K-4.2[1] - 3nare

aKTYanbHBIX IpobiaeM |

CHCTEMBI Pa3JINYHOI'O

CTaBHUTL M PEIaTh

TCOPETHICCKHE U

TCHJACHIMIA B oOnacTu | Macmraba, ypoBHS TEOPETHYECKHE U AHATMTHYECKHE MOJEIH
(uznku - pabora ¢ OpraHu3ary, SKCIEPHMEHTABHBIE | ¥ OCHOBHEIE IIPHEMEI
Hay4HOH JUTepaTypol, | QU3KdecKue ABNCHUA W | 3aMa9H B 06IaCTH IIPOBECHHUS

B TOM YKCJIE C MIPOLIECCHI, bu3ukn 9KCIIEPUMEHTA B
HCIIOJIB30BaHHEM uzugeckue, | KOHIIEHCUPOBAHHOT'O obnactu puznku
HHGOPMAIHOHHEIX HHKEHEPHO- BCIICCTBA, OTOHWKH, | KOHACHCHPOBAHHOIO
TEXHOJIOTHA, (busudeckue, buzuku Ta3epos, BellecTBa, HOTOHMKHY,
OTCIICKHBAHHE 6uodusmueckue TOJIYIIPOBOAHUKOBOK | h1U3HKHU Na3epos,
OTEYECTBEHHBIX U TEXHOIIOTHH, METO/IB], | (H3MKH, I0JIYIIPOBOHHKOBOM
3apy0eKHBIX paboT B IpuOOPEL, YCTPOWCTBA | B3aHMOJEHCTBHS bus3mkwy,

uccneryeMoi o6xactu - H3JIy9eHHs C B3aMMOJEHCTBHS
BBIOOpP METOMOB, BEITIECTBOM M3ITYYeHHS ¢
COBpPEMEHHOM BEIECTBOM;
anmaparypsl 1 OcHoeanue: V-IIK-4.2[1] - YmeTs
HHpOPMATTHOHHEIX [Mpodeccuonansuprit bopmynuposaTs
TEXHOJIOTHH JUIA crangapt: 40.037, 3a7a49d HCCIIENOBAHUS B
IPOBEICHUS 40.039 obnacta GU3MKH
HCCIIeJIOBAHHS - \ KOHJEHCHPOBAHHOI'O




MIPOBEICHUE
TBOpeTH‘iGCKHX H
SKCIIEPHMEHTAITLHEIX
HCCIIeI0BaHUH

BeLEeCTBa, ()OTOHUKH,
dbu3uky masepos,
MIOJTYTIPOBOIHUKOBOM
buzuky,
B3aHMOJCHCTBUA
H3IIy4ECHHUS C
BEIIECTBOM, BEIOHpATh
MOAXOASAIIHE MOJEIIH,
SKCTIePUMEeHTAIbHEIE
MIPUEMBI X METOIEI
UCCIEOBAHHUS;
B-11K-4.2[1] - Bnanets
HaBBIKAMK aHAIHA32
HOIy9eHHBIX
PE3YIILTATOB,
bopmynuposanms

| BEIBOJIOB,

KOPPEKTHPOBKH
JajpHeHIIero miana
HCCIIeOBAHUS B

| o0nactu Gu3sHKH

KOHIECHCHPOBAHHOTO
BEIIECTBA, (DOTOHHKH,
Gbu3uKH Ja3epos,
IIOITyIPOBOIHHUKOBO#M
(Gusuxu,
B3aHMOJICHCTBHS
H3JIY4EHHS C
BeIECTBOM

4. CTPYKTYPA M COJAEPXKAHUE YYEBHOI AUCOHUITINHBI

Pasnensl yaeGuoi mucuuimae, ux 06beM, CPOKH H3YHEHHIS U (OPMEI KOHTPOIIS:

Ne | Hawmmernosanue pazjena %"
i | yueGHOI THCHHNIMHBI : E S )
3 E & = o
EXE 2 S - Z =
H 2 & B = & s =
5 |EEgEg |s&% %EE 52
s |g53¢€ (€55 |E35|3§3
= BEER & CEgx |<acx = 38 g
3 Cemecmp
1 IlepBbrIit pasnen T-1 3-T1K-3,
V-TIK-3,
B-TIK-3,
3-OIIK-1,
3-TIK-4.1,
V-IIK-4.1,
3-I1K-4.2,
¥Y-OIIK-1,




B-OIIK-1,
3-TIK-1,
V-IIK-1,
3-TIK-5.2,
V-TIK-5.2,
B-TIK-5.2,
3-IIK-5.8,
V-TIK-5.8,
B-TIK-5.8,
3-VKI[-2,
V-VKII-2,
B-VKI[-2

Bropoii pazgen

9-16

T-16

3-TIK-3,
V-TIK-3,
B-TIK-3,
B-ITK-4.1,
V-TIK-4.2,
B-ITK-4.2,
3-OIK-1,
V-OIIK-1,
B-OITK-1,
3-TIK-1,
V-TIK-1,
B-ITK-1,
3-TK-5.1,
V-TIK-5.1,
B-ITK-5.1,
3-TIK-5.7,
V-IIK-5.7,
B-TIK-5.7,
3-VKII-2,
V-VKII-2,
B-YKII-2

Hmoeo 3a 3 Cemecmp

32/32/0

KonTpoasuere
MepOTIPUATHS
Cemectp

3a

3-TIK-2,
V-IIK-2,
B-I1K-2,
3-T11K-3,
Y-11K-3,
B-TIK-3,
3-OIIK-1,
Y-OIIK-1,
B-OIIK-1,
3-IK-1,
V-IIK-1,
B-TIK-1,
3-TIK-5.1,
V-IIK-5.1,
B-TIK-5.1,
3-I1K-5.2,
V-IIK-5.2,
B-TIK-5.2,




3-TIK-5.7,
V-IIK-5.7,
3-TIK-5.8,
V-IIK-5.8,
B-T1K-5.8,
3-YKII-2,
Y-VKII-2,
B-YKII-2,
3-IIK-4.1,
V-I1IK-4.1,
B-I1K-4.1,
3-11K-4.2,
V-I1K-4.2,
B-I1IK-4.2
* — cokpalnenHOe HanMeHOBaHue (HOPMBI KOHTPOJIS
Coxpairensie HaMMEHOBaHUH (HOPM TEKYIIEro KOHTPOJIS U aTTECTAIMH Pa3zeloB:
O6o3naugenue | Ilo/iHOE HANMEHOBAHHE
ik Tectuposanue
3 OK3aMeH
KAJIEHJIAPHBIN IIJIAH
Henemn | Tembl 3auaTuii / Cogepxanne Jlek., | IIp./cem., | JIad.,
gac. | 4ac. gac.
1 Cemecmp 32 32 0
1-8 IlepsbIi pazgen 16 16
1-4 MeToabl HOJyYeHHS] HAHOYACTHIL, YCJIOBHS Beero aymuTopHSIX 9acoB
HCIIOJL30BaAHUSA 8 8
BO3MOXKHOCTH UCIIOTE30BAHUS HAHOTEXHOJIOTHH [JIs
¢ayopecrieHTHON AUArHOCTHKH U HOTOMHAMHUIECKOM
TEPaIuH; BIUAHNE QTATONHAHMHOB HA OIITHYECKHE
3JIEKTPOHHBIE CIIEKTPBI HAHOYACTHI] 30710Ta,
KOHBIOTHPOBAHHEIX C HHMH;
BIIMSHHE (TaTONUAHWHOR Ha ONTHYECKHE IEKTPOHHbIE
CIIEKTPbl HAHOYACTHI] OKCHJIOB METAJIIOB,
KOHBIOTHPOBaHHEIX ¢ HUMH; YCIIOBHA 06pa3oBaHus
HAHOYACTHI] TETPANUPPOIBHBIX COEIHHEHHUM U3 KPYITHBIX
KPHCTAUTHYECKHX hopM;
5-8 XapakTepu3anus HAHOYACTUI] IO PA3MEPHBIM, ONTHKO- | BCEro ayIMTOpHLIX YacoB
CHEKTPAJIBLHLIM H CTPYKTYPHBIM CBOMCTBAM B 3 g
KOJUIOH/IHBIX PacTBOpax
MeTo/pl AMHAMUYECKOIO PACCESHHS CBETA, CIIEKTPOCKOIIHH
obpatHoro quddy3HOro paccesHus; CeKTpohOTOMETPHSL;
BpeMsi-pa3pelleHHas Ta3epHast CIIEeKTPOCKOIIUS; METO/IbI
PEHTICHOCTPYKTYPHOTO aHAJIN3a; KBAHTOBEIH BBIXO
(iryopecteHIHH 1 3G HeKTHBHOCTE reHepaniy CUHTIIETHOTO
KHCJIOpOJa; cTaTHeTHYecKast 00padoTka CeKTpaTbHEIX
TaHHEBIX
9-16 Bropoii pazgen 16 16
9-12 BzaumopeiicrBre HaHOGOTOCEHCHOHIM3ATOPOB ¢ Bceero ayIaTOpHEIX 4acoB

KJIETOYHBIMH KYJIbTYPAMH H KHBBIMH GHOIOTUIECKUMH
TKAHAMH

8

8




Cosnanne 6nonoruyeckux HaHTOMOB TKaHEH, COAEPIKALIUX
HAHOYACTHIIEI H CIIEKTPAJIEHBIC METO/IBI OLICHKH
KOHIEHTPalMH HaHO(OTOCEHCHOMIIH3aTOPOB B (haHTOMAX.
OmnpeneneHue MaccoBOM KOHIEHTPALMY HAHOYACTHI] B
kieTkax. Onpenenenne BpeMeHH U3 GIIyopecleHIun
HaHO(OTOCEHCHOMIU3ATOPOB METO 1AM H
BPEMSIPa3peIeHHOH (ITyOpeceHTHON CIIeKTPOCKOIHH [IPH
B3aHMOZEHCTBHH ¢ Ki1eTkaMu. OIleHKa KBAHTOBOIO BEIXOa
(uryopecuenuu 1 reHepalui CUHIVIETHOTO KHCIIOPO/IA
HaHO(OTOCEHCHOHITH3aTOPOB IIPH B3aKMOEHCTBIM ¢
Knerkamu. PacriosHasanye THIIa MAKpo(aroB METOAaMU
BPEMSIpa3peIneHHoH GIyopecieHTHOH CIEKTPOCKOIHH ¢
HCIIONIb30BAHMEM HAHO(POTOCEHCHOMII3ATOPOB

13-16 HauodoToceHcHtnIn3aTophbl A/Isi THATHOCTHKH H Bceero aynutopHsIX 9acos
TepanHu NaToJIOTHIeCKHX COCTOAHUH OHKOJTOTHYeCKHX | § 8
H BOCIAJUTEIbHBIX 3a00/1eBaHMil

B03MOXHOCTH HCIONB30BAHAS HAHOYACTHIL JIA
KIHHHYECKHX puMeHeHni. [Ipumenenne
HaHO()OTOCEHCHOMTHU3ATOPOB ATt IIyopecHeHTHOR
JUATHOCTHKY ¥ (hOTOTMHAMUYECKOM Teparmin
ayTOMMMYHHBIX 3a0051eBanuit. HoBble MeToBI
(J1yopeceHTHOr0 KOHTPOJISI 33 HOTOAHHAMHYECKOI
TEpamue IPH 0CTE0apTpO3e CYCTABOB in Vivo.
CrieKTpoCKONMYeCKHUit METO/T OLIEHKA HEOAHTHOTEHe3a IPH
NPHXHBICHHA KOJKHBIX TPAHCIINIAHTATOB C IPUMEHEHUEM
HaHO(OTOCCHCUOHITH3ATOPOB CIEKTPATLHO
YYBCTBHUTEIBHbIX K BOCIIAIHTEILHEIM PEAKIIHSM.

- OBPA3OBATEBHBIE TEXHOJIOT' U

[Ipn ocBoenny MaHHON AMCHMIIIMHBI OCHOBHYIO POJb MIPAIOT AyIHTODHBIE 3AHATHS B BHIC
JNEKIAH W TIPAaKTHYECKUX 3aHATHH, MO3BOIIONMX 3aKPEIHTh 3HAHHSA, [OIyYCHHBIC HA JICKIHAX H
BLIDAOOTATh YMEHHS, a TAKKE TMONYYHTh HEOOXOAMMBIYM JUIsi MPHOOPETCHHS KOMICTCHIIMH OIBIT
TIPaKTHYCCKOH  jesTenpHOCTH. Takke mnpeaycMOTpeHa CaMoCTosTeNbHAas paBoTa CTYASHTOB,
3aKIIOYAIOMAACs B BEIIONHEHUH JIOMAINHAX 38/[@HUM, IOBTOPEHUH paHee IPOHIEHHOTO MaTepHaa U
HOJATrOTOBKE K KOHTPOIBHBIM MEPOIIPHATHIM.

6. ®OH/] OIIEHOYHBIX CPE/ICTB

QOH/ OLEHOUHBIX CPEICTB 110 THCHHMILIAHE 0GECIEYHBACT IPOBEPKY OCBOCHMUS ITAaHHPYEMBIX
Pe3YJILTaTOB OOYICHHA (KOMIICTCHIMA M WX WHIMKATOPOB) IOCPENCTBOM MEDONPHSTHI TEKyIIero,
PyOEKHOrO M MPOMEKYTOIHOr0 KOHTPOIIS [0 AHCIUIIIHHE.

Cessp MexIy (OPMHUPYEMEIMH KOMIETEHIWMSIMH ¥ (opMamu KOHTPONII HX OCBOEHHI
TIpeJicTaBlIeHa B cleayromeit Tabaune:;

Komnerenuusn HnaukaTopsl ocBoeHus ATTeCTAlHOHHOE MEPONIPHATHE
(KIL 1)
[TK-2 3-11K-2 9, T-8
V-IIK-2 5, T-8
B-IIK-2 0, T-8
I1K-3 3-11IK-3 3, T-8, T-16




Y-IIK-3 9, T-8, T-16
B-IIK-3 9, T-8, T-16
YKII-2 3-YKII-2 9, T-8, T-16
V-VKII-2 9, T-8, T-16
B-VKII-2 9, T-8, T-16
OIIK-1 3-OI1K-1 3, T-8, T-16
¥-OIIK-1 3, T-8, T-16
B-OIIK-1 3, T-8, T-16
ITK-1 3-1IK-1 9, T-8, T-16
V-1IK-1 5, T-8, T-16
B-TIK-1 3, T-16
ITK-5.1 3-11K-5.1 3, T-16
V-IIK-5.1 9, T-16
B-I1K-5.1 3, T-16
IIK-5.2 3-IIK-5.2 3, T-8
VY-I1K-5.2 5, T-8
B-IIK-5.2 9, T-8
IIK-5.7 3-IIK-5.7 9, T-16
V-IIK-5.7 3, T-16
B-11K-5.7 T-16
[IK-5.8 3-1IK-5.8 9, T-8
V-TIK-5.8 3, T-8
B-TIK-5.8 9, T-8
I1IK-4.1 3-11K-4.1 0, T-8
V-IIK-4.1 9, T-8
B-I1K-4.1 3, T-16
11K-4.2 3-11K-4.2 3, T-8
Y-I1IK-4.2 3, T-16
B-I1K-4.2 9, T-16

Ixane! oneHkH 06pazoBaTebHBIX J0CTHREH M

Homyck CTymaeHTa K 5K3aMeHY OCYILIECTBIISETCS IIPH BBIIOTHEHHH CTYI€HTOM KOHTPOJIbHBIX
MeponpHATHi. MTOropas arTecTamis Mo JMCLUMINIMHE OLEHHBASTCH MO 4-eX GAIBHON MIKAIe U
NPEACTaBIIACT CO00H cymmy GallioB, 3apalOTaHHEIX CTYAEHTOM MPH BEITIONHEHHH 3a1aHui B pamkax
TEKYIIET0 H IPOMEKYTOUHOTO KOHTPOIIS,

Hroromas arTecrauus no AMCUMILIHHE OIEHMBACTCS 10 4-eX GALTBHOM mkane. Onenka
BBICTABIIACTCA IO pe3yIbTaTaM 5K3aMeHa B COOTBETCTBHH CO CIEAYIONIeH IIKaIOi:

Onenxa 1o 4-ex GamunHOM mKate TpeGoBanus K YpOBHIO OCBOEHHIO YHEOHOM ACIIUILIMHE]

Onetka «OTIUYHOY BBICTABNASTCA CTYACHTY, €CITH OH ITyG0KO U
IPOYHO YCBOMII POrPAMMHBIH MaTepHall, HCYEPIIBIRAIONLe,

5 — «omnuunoy TIOC/IeI0BATENILHO, YETKO M JIOTHIECKH CTPOHHO €ro M3/Iaraer,
YMEET TECHO YBSI3bIBATh TEOPHIO C NIPAKTHKOM, HCTIOIB3YET B
OTBETE MaTepUall MOHOIPadHYECKO JIUTEPaTYPHI.

OLieHKa «XOpPOLIO) BEICTABIAETCS CTY/IEHTY, ECIIH OH TBEPIO
4 — «wxopouoy 3HAeT MaTepHall, FPaMOTHO ¥ IO CYIIECTBY H3/JIaraeT ero, He
AOMyCKas CYHISCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMpOC.

OueHKa «yAOB/IETBOPHTEIBHOY BEICTABIAETCA CTYIEHTY, €C/H OH
3 — «yoosnemsopumenvro» MMEET 3HAHHS TOJILKO OCHOBHOIO MaTepHasia, HO He YCBOHII €ro
AeTajiel, JOMYCKAET HETOUHOCTH, HEIOCTATOYHO MPABHIIBHEIE




(opMyTHPOBKH, HAPYLIEHHXS JIOTHYECKON TI0C/IEA0BATEEHOCTH B
M3JI0KEHWH NIPOrpaMMHOT0 MaTepHana.

OlleHKa «HEYI0BIETBOPHUTEIEHO) BEICTABIISIETCS CTYAEHTY,
KOTOPBIH HE 3HAET 3HAUMTENBHOMH YaCTH IPOrPaAMMHOIO
MaTepHalia, JOoIMycKaeT cyllecTeeHHbIe omubku. Kak mpasmuio,
OLICHKA (HEYIOBJICTBOPHTEIEHO» CTABUTCA CTyJeHTaM, KOTOpBIe
HE MOTYT NpoAoDkuTh 00ydeHue 6e3 NONOIHUTENbHBIX 3aHATHIHA
110 COOTBETCTBYIOIIEH AHCLIMIUTHHE.

2 — «Hey0o081em8opUMENbHOY

Ouenounsle cpencTBa MpUBEICHE! B [IprioxKeHun.

7. YYEBHO-METOAWYECKOE U HH®OPMAILIMOHHOE OBECIIEYEHUE
YUYEBHOM JUCIMILINHBI

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. Jlaseper 1 BonokoHHas onTika B GHOMEIMIMHCKIX HCCIIeI0BAHAAX | MOHOrpadust, Mocksa:
@usmariT, 2010

5. DuU3UKO-XMMHUYECKHE OCHOBEI HAHOTEXHOIOTHI | yueOHHK, Canxr-IlerepOypr: Jlans, 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
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1. Tywun B. B. Ucenenopanue 6uoTkaneii MeToamu ceeTopacces s /Y ciexu GpusnuecKux HayK. —
1997. - T. 167. - Ne. 5. - C. 517-539.

2. Ilpuesxes A. B., Tyuaun B. B., Illy6ouxus JI. I1. JIasepHas IHarHocTHKA B GHONOTME ¥ METHIAHE.
— 1989.

[TPO'PAMMHOE OBECIIEYEHUE:

CrienuabHO€ IporpamMMHoe 0GecIieyeHne He Tpebyercs




8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE YYEFHOM

JAUCHHUITJIMHbI
CrnenuamsHoe MaTepHaIbHO-TEXHIYECKOE Obecnederne He Tpebyercs

9. YYEBHO-METOJIUYECKHE PEKOMEHJIAIIUUA JISI CTYJAEHTOB

Kypc "Meronsl co3maHuMs HAaHOYACTHII M WX NPHMEHEHHE IS JUATHOCTHKE H JICYECHHUS
3aboneBaHMi" TpenofacTca B 1-M CEMECTpe aclMpaHTyphl MM MAarMCTpaTyphl pazznenen Ha 2
paszena:

1. MeTozsl no/TyYeHns HAHOYACTHII, YCIOBHS HCIOJB30BAHUS. XapaKTEpPH3aIis] HAHOYACTHI]
IO Pa3MEPHBIM, OITHKO-CHEKTPATIBHBIM U CTPYKTYPHBEIM CBOHCTBAM B KOJUIOHIHBIX PACTBOPAX

2. BsaumopelicTue HaHO(OTOCEHCHOMIM3ATOPOB ¢ KIETOYHBIMH KyIBTYPAMH M JKUBBIME
Onomoruyeckumu  TKamamu. Vcmonssosanwe HaHO(OTOCCHCHOMIM3ATOPOB Ul  HATHOCTHKH
MAaTONOTHYCCKUX COCTOSIHUM OHKONOTMYECKMX ¥ BOCIIAIMTENBHEIX 3200 IeBaHTiE.

Ilo 3aBepmenns xaxmoro pasgena CTyAeHTaM OyJeT NPEIoXeHO NPOHTH OGs3aTeTBHBIH
Texymmit Kontpoms (OTK), mpoBoauMmsrii B BHie TecTa.

TectoBble 3amanms npuseneHsl B ®onjge Omemounsix CpeiacTs 10 IaHHON JHCLHTIIAHE,
SBIIAIOMMUMCS HEOTBEMIIEMOH 9YacThbiO y4eOHO-METOIHYECKOro KOMIUIeKca Y4ueGHOM IHMCIHIUIHHEEL
«MeToJbI co3/1aHus HAHOYACTHII H HX IPAMEHEHHE I JMATHOCTHKH U JledeHHs 3260 1eBAHMiLy

Ecmu crynent me naGupaer 50% GailoB mo pesylIbTaTaM TecTa, TO 3aJaHME CUMTAETCS
HE3aCUMTAHHBIM U y CTy[eHTa 00pa3yeTcs O, KOTOPBIH H0JKEH OBITh 3aKPHIT B TeYeHHe CeMecTpa
HIIH Ha 3a9eTHOH Hepee.

OK3aMEHAIlMOHHBIE BOTMPOCH MpPUBEACHB B ®PoHme OINeHOYHBIX Cpencte mo maHHOM
AUCIHIUTHHE, ABJIAFOIIAMCS HEOTHEMJIEMOH HacTbio y4eGHO-METOMMYECKOr0 KOMILIEKCa yueGHOM
AMCUHMIITHHB! «METOABI CO3/[aHMs HAHOYACTHL, U WX NpPUMEHEHHEe [ JWATHOCTHKH H JICYCHHS
3ab01eBaHHI».

Wtorosas aTrecTanms 10 NMCHMIIIMHE OIEHWBAeTcs 10 4-ex Ga/UILHOM mxane. Onenka
BBICTABJIACTCS IO PE3yAbTaTaM SK3aMEHA B COOTBETCTBHU CO CIIEAYIOMIEH 1IKaIOH:

Onenka 0o 4-ex GawteHOlM mKame TpeGoBanus K YPOBHIO OCBOEHHIO YueOHOH AHCIATIIMHDI

OleHKa «OTIHYHOY BEICTABIACTCS CTyASHTY, €C/IM OH ITy6OKO H
TNPOYHO YCBOWII NIPOrPAMMHEIN MaTepHal, HCHEPMIBAKOLIE,

5 — «omauunoy TIOC/ICI0BATE/BHO, YETKO W JIOTHYECKH CTPOMHO €ro W3Jiaraer,
YMEET TECHO YBS3bIBATH TEOPHUIO C IIPAKTHKOM, HCMOMB3YET B
OTBETE MaTepUal MOHOIPadhHISCKOM JIHTEpaTypEI.

Ornerka «xopomIo» BEICTABIISETCS CTYACHTY, 6CIIH OH TBEPIO
4 — «xopouion 3HaeT MaTepHall, FPAMOTHO H II0 CYIIECTBY M3/1aracT ero, He
AOMyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC.

Orietika «yOBIETBOPUTENBHO» BHICTABISETCS CTYACHTY, €C/H OH
HMEET 3HAHHS TONBKO OCHOBHOIO MaTepHaila, HO He YCBOHIT ero

3 — «yoosremeopumensro» Aetaneli, JOMYCKaeT HETOUHOCTH, HEOCTATOUHO NPABUIIbHBIE
(opMyTMPOBKH, HAPYIIEHHNS JTOTHYECKOH MOC/IE{OBATEIBHOCTH B
M3/10JKEHWH MIPOTPAMMHOTO MaTepHaIa.

OueHKa «HEYIOBIETBOPUTENEHOY BBICTABISETCS CTYIEHTY,
KOTOPBbIi HE 3HAET 3HAUUTEIIBHOMN YacTH MPOrpaMMHOTO
MaTepHala, NOMyCKaeT CyLlecTBeHHbIe omubku. Kak npasuo,
OLIEHKA «HEYIOBJICTBOPUTENBHOY CTABUTCS CTYJCHTAM, KOTOpHIE
HE MOTYT IPOJIO/KUTh o0y4enne 6e3 10NONHUTeNbLHBIX 3aHATHI
10 COOTBETCTBYIOIIEH AUCLIMIUIHHE,

2 — KHeydosemeopumensHo»
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10. YYEBHO-METOJIUYECKHUE PEKOMEHJIAITAN JISI TIPEIIOJABATEJIEN

Kype "Meroabl co3fianus HAHOYACTHI M HMX IIPHMEHEHWE 15l JMAHOCTHKA H JICHeHWs
3abonesanuit" mpemogaercst B 1-M cemecTpe ACTIAPAHTYPbl MM MarMCTPaTyphl ¥ pasjeieH Ha 2
pasjena:

1. MeTozsI momyYeHns HAHOYACTHII, YCIOBHS HCIIOIB30BAHMAL, XapaxTepusamms HaHO9ACTHIL
TI0 Pa3sMEPHBIM, ONTHKO-CIIEKTPATBHBIM B CTPYKTYPHBIM CBOACTBAM B KOJUTOHIHEIX pacTBopax

2. Bsaumopeiictue HAHO(DOTOCEHCHONITH3ATOPOB € KIIETOYHBEIMH KYJIbTYPaMH H JKHBBIMH
OHMONOrHYeCKUMH  TKaHAMH, VCIONB30BAHHE HaHO(POTOCEHCHOMIHN3ATOPOB I THATHOCTHKH
TaTOJIOTHYECKUX COCTOSHHM OHKOJIOTHYECKHX ¥ BOCITATNTEIBHBIX 3200 1eRaHMil,

[To 3aBepmennu xaxjoro paszena CTyAeHTaM OyneT mpemnoxkeHo mpoiitu O6s3aTensHbIH
Texymmit Korrpons (OTK), npoBouMsLit B BHE TecTa.

TecroBrie zamanust npusenensr B ®onme OMEHOYHBIX Cpenmets 1o faHHOM aHCHUIUIMHE,
ABJLIOMIMMCS  HCOTBEMIIEMOH HaCThIO y4eGHO-METOJMIECKOro KOMIUIEKCa Y4eOHOH AMCIATLIAHEL
«MeTomb! CO3MaHus HAHOYACTHIL ¥ UX TIPUMEHEHKE U1 THATHOCTHKHU H JIEUeHHs 3a00IeBaHmil»



Eciu crynent ne nabupaer 50% O6amioB o pesyibTaTtaM TecTa, TO 3aJaHHE CUHTAETCS
HE3aCUMTAHHBIM U y CTyZeHTa 00pa3yercs JOJT, KOTOPEIA H0DKeH OBbITh 3aKPhIT B TEYEHHE CEMECTPa
WJIY Ha 3a9YSTHOH Heee.

OK3aMCHAIMOHHBIE Bompockl npuseneHsl B @Donpe Onenoynsix CpeacTs 10 JaHHOH
OHCUUIUIHHE, SBIAIOIIAMCS HEOTHEMIICMOH YacThio ydeOHO-METOIMYECKOT0 KOMIUIEKCa yd4eGHON
JHCUHIUTHEBL «MeTOABI CO371aHMs HAHOYACTHI[ M WX NPUMEHEHWE UL [MATHOCTUKA M JICUEHHs
3aboseBaHmi Y.

Hrtorosas arrecTanus o IWCHMIUIAHE OlLeHMBaeTcid N0 4-ex GaumsHod mkame, OrneHka
BBICTABILICTCA IO PE3yJIbTaTaM dK3aMeHa B COOTBETCTBHU CO CIEAYIOIIEH IIKAIOMH:

Onenka 0o 4-ex OaJUIbHOH MIKaJIe TpeboBanus K YPOBHIO OCBOSHHUIO YYEOHOM AUCIUTITHHBI

OueHKa «OTIMYHO» BEICTABIISETCS CTYCHTY, €C/IH OH ITy60KO H
IIPOYHO YCBOKJI IPOrpaMMHEIH MaTepHaJl, HCYepIILIBAOLIE,

5 — «comnu4no» TI0C/IEIOBATENBHO, YETKO U JIOTHIECKH CTPOMHO €ro M3iaraer,
YMEET TECHO YBA3BIBATH TCOPHIO C NPAKTHKOM, HCIIONB3YET B
OTBETE MaTepuan MOHOrpaQH4eCKOM JIMTepaTyphL.

OuerKa «xopoImoy BHCTABIISETCS CTY/AEHTY, €CIH OH TBEPIO
4 — «xopouioy 3HAET MaTepHarn, FPaMOTHO M [0 CYIIECTBY H3JIATAET €ro, He
AOMyCKas CYMIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIpOC.

OueHka «yIOBJIETBOPHTENLHOY BBICTAB/IACTCA CTYICHTY, €C/IA OH
HMECT 3HAHHA TONBKO OCHOBHOI'O MaTepHalla, HO HE YCBOMIT €ro
3 — «yoosnemeopumenvHoy» AeTajeH, NOIMyCKaeT HETOYHOCTH, HeIOCTATOYHO NPaBHIIbLHbIE
(opMyTHpOBKH, HAPYILIEHKS TOrHYECKOM TTOC/IeJ0BATENLHOCTH B
H3710/KEHHHM IPOrPaMMHOI0 MaTepUara.

Ouenka «Hey/JOBIETBOPUTENEHOY BEICTABISETCS CTYEHTY,
KOTOpBIH HEe 3HAET 3HAUMTE/LHON YaCTH MPOrpaMMHOro
MaTepuana, I0IyCKaeT CyllecTBeHnbIe omubku. Kak npasuno,
OLICHKA «HEY/OBJIETBOPHTE/NBHO» CTABUTCA CTYJCHTaM, KOTOpBIE
He MOT'YT NMPOAOJKHTE 00yUeHHe Ge3 HOMOMHATENBHBIX 3aHATHI
10 COOTBETCTBYIOIICH OHCIIHIUIHHE,

2 — KHey008IemeopPUMEnbHO
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