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1. HauMeHoBaHHe TUCIUNINHBI
Hanobuorexuonorus

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B BApUaTUBHYIO YacTh biioka « M.1 » oOpa3oBarenbHOM IPOrpaMMbI 110 HAIIPABICHUAM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue noarorosku: 06.04.01 buosorus

HaIpaBJIEHHOCTh BUOTEXHOIOTHS U TeHETHKA



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus aucuuiuiiebl HaHo0MOTeXHO0I0THsl y 00y4aroerocs 10JKHbI ObITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

06.04.01 buosorus (HampaBIEHHOCTH : BUOTEXHOIOTHSI ¥ TEHETHKA)
OIIK.S CriocobeH yuacTBOBaTh B CO3/IaHUH M PEATM3allid HOBBIX TEXHOJIOTHH B cdepe mpodheccuoHaaIbHOM
NEeSITeIbHOCTH U KOHTPOJIE UX SKOJIOTHUECKO 0€30MacCHOCTH C HCIOIb30BaHUEM KUBBIX 00BEKTOB
Nupukaropsl
OIIK.5.1 YyacTByeT B CO3/ITaHUU U PeaIU3aIlii HOBBIX TEXHOJOTHUH B cepe nmpodhecCHoHATbHOM
NEeSATETLHOCTH
ITK.3 Crioco6eH co3aBaTh U IPE3EHTOBATH MPOEKTHI
HNuaukaTopsl
ITK.3.1 y4acTByeT B MPOCKTUPOBAHUU B 00JIACTH OMOJIOTHUECKUX MCCIIEI0BAHNN



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasjieHue moaAroroBKu

06.04.01 buosorus (HarpaBI€HHOCTh: BUOTEXHOIOTHS U T€HETHKA)

dopma o0yuenus

(ak.uac.)

O4YHast
NeNe TpumecTpoB, 5
BbI/ICJICHHBIX 1JI51 U3y4Y€eHUS
AUCHMILINHBI
O0beM TMCUMILINHEI (3.€.) 5
O0beM TMCUMILINHBI (aAK.4aC.) 180
KonTakTHas padora ¢ 48
npenojasaresem (ak.4ac.),
B TOM YHCJIE:
IIpoBenenue JJeKIHOHHBIX 24
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 24
3aHATHI, CEMMHAPOB
CamocTrosiTesbHast padoTa 132

@®opMbI TEKYLLIET0 KOHTPOJISI

3ammiaeMoe KOHTpoJibHOEe Meporpusitue (1)
[TuceMeHHOE KOHTpOJIbHOE MeponpusTue (2)

DopMbI IPOMEKYTOUHOM
arrecTaumu

Ok3ameH (5 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Tema 1. BBenenue B HAHOOHMOTEXHOJIOTHIO
OmnpeneneHre HAHOTEXHOJIOTUH U HAHOOMOTEXHOJIOT U, UX OCHOBHBIE HallpaBieHus. VICTOpHs BOZHUKHOBEHUSI.
HanoOmnoTexHoIOTHsI- HayKa Ha CThIKE (PM3UKU, XUMUH, OMOJIOTHH U HHPOpMaTuKu. [Ipumepsl HaHOOOBHEKTOB U
HAHOCHCTEM, OCHOBHBIE Chephl NX NpuMeHeHus. KpaTtkuii 0030p METO0B, NCTIONB3YIONIMXCS B
HaHoOMoTexHoornu. Hanomarepuaisl 1 ux kinaccudukanus. PU3HKo-XUMHYECKHE CBOMHCTBa HAHOPA3MEPHBIX
00BEKTOB. YHUKaNbHbIE 3()()EeKThI HAHOPa3MEPHBIX 00BEKTOB, OIIOCPEOBAHHBIC UX Pa3MEPaMHU.
[TpuHIIMNHATBHBIE TTOAXOIBI K CO3AaHUI0 HAHOCTPYKTYD.

Tema 2. HaHouacTHIBI U X UCIOJIB30BAHHE.
OO01mast xapaKTEepUCTHKA HAHOYACTHIL. THITBI HAHOYACTHUI]. MeTO/IbI MoTydeHHsI HAHOYACTHUI] (XUMUYECKHE,
dbuznueckue, onomornueckue). Kparkuit 0630p npuMeHeHUsT HAHOYACTHII.

Tema 3. HanoOmomaTepuaJibl Ha 0CHOBe 0€JIKOB U NEeNTHI0B
[Tpuniuns! 06pa3oBaHust OEIKOBBIX KOMILIEKCOB. Onuromepusanus u arperanus 0enkos. IIpumepsr
IIPUPOJIHBIX CYIPaMOJIEKYJISIPHBIX O€TKOBBIX aHcamOieil. HxkeHepus HAHOCTPYKTYp 3aJJaHHOW apXUTEKTYpPbI
Ha OCHOBE 0€JIKOB M nentuoB. benkoBblie Kancyasl U ux npuMeHnenue. Gunaments! nurockenera. [lentuanbie
HaHOTPYOKH. S-ciou. Mcnonp3oBaHNe HAHOOOBEKTOB B KAUECTBE OHOMEPHBIX U ABYMEPHBIX MAaTpPHUIL AT
camoopranuzaiuy. [ ubpuaHble HaHOMaTepUabl ¢ yyacTueM 0enkoB u nenTuaoB. Ilpupoansie
HAaHOKOMITO3UTHBIE CUCTEMBI ( KOCTHAsl, COEIMHUTENbHAsA TKaHb). CHHTETHYECKHE THOPUPHBIE
HaHOMAaTepHaJibl Ha OCHOBE OEJIKOB U NEeNTHI0B. BO3MOKHOCTH HCIIOJIb30BAHUS B PA3JIMYHBIX OTPACIsX.

Tema 4. MeToabl M3y4eHUsI HAHOCTPYKTYP
OU3NKO-XUMUYECKUE U MUKPOCKOMTUYECKHE METObl XapaKTEPUCTUKU HaHOMaTepuanoB. DiyopeciieHTHas U
KoH(poKanbHast MUKpockomnus. [IpocBeunBaromiast anekTpoHHast MUKpockomnusi. CKaHUPYIOIas AJIEKTPOHHAS
Mukpockomnust (COM). Ckanupyronias 30810Bast Mukpockonusi (C3M). PeHTreHOCTpyKTypHBIN aHaIu3.
OnTruyeckas CIIEKTPOCKOMHs. DJIESKTPOHHAS ClIEKTpocKonus. oHHas crieKTpocKomnus. TeXHUKH U3yICHUS
CTpOEHHMS U 3apsa HAHOYACTHIL, OCHOBAaHHBIE HA PACCEMBAHUU CBETA

Tema 5. Hanonuanocruka
[lepcriekTHBBI MPUMEHEHUS HAHOMATEPUAJIOB B AMATHOCTUKE 3a001eBaHmii. bruoHaHOCEHCOpUKA: IPUHIIUITHI
CO3JaHusA aHAJIUTUYCCKUX CUCTEM, THUIIbI TCCT-CUCTEM, HpI/IMCHCHI/Ie. HaHOLIaCTI/IIII)I 1 KBAHTOBBIC TOUKU.
(bYHKHI/IOHaJ'II/IBaHI/Iﬂ 158 HpI/IMeHeHI/Ie B KAQYECTBEC CCIICKTUBHBIX MCTOK. KOHTpaCTHBIe Ar€HThI HA OCHOBEC
HaHOYACTHIl. Bu3yanusamus opraHes KJIeTOK, OpraHOB M TKaHEH in Vivo C ITOMOIIbI0 HAHOYACTHI] U
KBaHTOBBIX TOUeK. CpeACcTBa AETEKUUU OTACIIbHBIX KJIETOK B )KHBOM OpPraHM3Me Ha OCHOBE HAHOMAaTEpPHAaJIOB.
MCTOI[BI JOCTaBKHN HaHOMaTepI/IaJIOB JUUIA BI/I3yaJII/I3aIII/II/I B OpI‘aHI/ISM.

Tema 6. HanomaTepuaJjibl B 10CTaBKe JIEKAPCTBEHHbIX CPeICTB
Onpenenenre TEpaHOCTUKH, OCHOBHBIE TpUHLIKIIBI. HaHoMaTepuansl B jocTaBke jekapcts. HaHopazmepHbie
YaCTUIbI JIEKAPCTBEHHBIX NpenapaToB. Konbroraius jekapcTs 1 OMOJIOTMYECKN aKTUBHBIX BELECTB C
HaHOYACTHUIAMH, YIJIEPOAHBIMU HAHOTPYOKaMH, KBAHTOBBIMH TOUKAMU M IPYTHMHU HaHOMaTepualaMu.
HaHokoHTelHHEepbl 1 MUKPOKAIICYJIBbI - METO/bI MOJTyueHHs, PYHKIIMOHATIM3AIMH, HATIOJIHEHUS JIEKapCTBEHHBIMHU
CPEICTBAMH U U3YUYEHHsI MPOQUIIS BBIXOA JIEKApCTB U3 MUKpoKaricyl. [Ipupoinsie HaHoMaTepuasl B
nepeHoce JiekapcTs. CII0KHbBIE CUCTEMBI U3 HAHOKOHTCHHEPOB U HAHOYACTHILI.

Tema 7. HanoMaTepuaJibl B TKAHEBO MHIKEHEPHUH
Hanomarepuansl i pereHepaTuBHOM MeIULIMHBI (HAHOBOJIOKHA, IBYMEPHBIE MAaTPUKCHI, IOCTPOCHHBIE U3
HAHOBOJIOKOH, CK3((OJI/1bI U3 HAHOMATEPUAJIOB, HAHOYACTHUIIBI). TKaHEeBasi MHKEHEpHs. Pa3niuHble HCTOUHUKU
kieTok. KynpTuBupoBanue nuHuil kietok. CylecTByoIMe KapKachl JJ1sl TKaHeBOU uHxkeHepuu. [lonnmepHbie
Matpuilsl. HXXeHepus KIeTOYHOW moBepxHOCTH. HanoMomndummpoBanHbpie KIETKH. METO bl OLIEHKH



AKHU3HECTIOCOOHOCTH KieToK. CymiecTByronye 6e3kapkacHble METOIbl MH)KUHUPUHTA TKaHeH. TkaHeBast
MH)KEHEpUS B KIIMHUYECKOU npakThke. HaHoMarepuansl B CTOMaTOJIOTMH, TPABMATOJIOTUHU, OPTONIEANH U
JPYTUX 00JIaCTAX MEIULIUHBL.

Tema 8. HanocTpyKTYypbl OHOJIOTHYECKUX MeMOpaH
Jlunnaabie HAHOCTPYKTYPHI (MOHOCIION, OHMCIION). benkoBbie HAHOCTPYKTYPHI ( pelIeNTOPHI, KaHAIHI,
AT®a3er). OcobeHHOCTH (Pa30BBIX MEPEXOJOB B MEMOPAaHHBIX cucTeMax. OCOOEHHOCTH HAHOCTPYKTYD,
TIeKAIUE B OCHOBE JICKTPHUECKUX U PEIENTOPHBIX CBOMCTB KIIETKH.

Tema 9. HanomaTepuaJibl M OKpPYyKaw0UIas cpeaa
OnacHOCTH ¥ PUCKU HAHOTEXHOJIOTUN U HAaHOMAaTepuaioB. MeTO bl CHUYKEHHUS BO3ACHCTBUS HAHOTEXHOJIOT U
Ha sKosioruto. Mcnonp30BaHre HAHOTEXHOJIOTHH TSl pEIICHUsT SKOJIOTHIECKUX MPOOIIeM.

Tema 10. UTorosoe 3ausitue
[Togsenenue utoros kypca. KoHcybpTarus mo BompocaM MpOMEKyTOUHOTO KOHTPOJISI 3HAHUH.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. bynkesuu, E. B. OcHOBBI HaHOOHOTEeXHOJMOTHH. DyHIaMEHTAIBHBIC OCHOBBI HAHOOMOTEXHOJIOTHH : yueOHOe
nocobue / E. B. byakesuu, P. O. byakesuu. — CraBpomnoss : CeBepo-KaBkazckuii henepanbHbIii YHUBEPCUTET,
2016. — 132 ¢. — ISBN 2227-8397. — TekcT : 3JIeKTpOHHBIH // DnekTpoHHO-0nOmroTeyHas cuctema [IPR
BOOKS : [caiiT]. http://www.iprbookshop.ru/66078.html

2. Xpamuos I1. B.,Pae M. b.,3amopuna C. A. Crepeocnenndudeckne B3aumojieictBus. MHCTpyMeHTalIbHbIE U
HEMHCTPYMEHTAJIbHbIE METO/Ibl B MMMYHOAQHAIUTHKE: y4eOHOE TOCOOUE I CTYJCHTOB, 00yUYaIOIIUXCs 110
HaIpaBJIEHUIO MOATOTOBKH MaructpoB «buonorus»/I1. B. Xpammos, M. b. Paes, C. A. 3amopuHa.-
[Tepmb:III'HNY,2020, ISBN 978-5-7944-3590-0.-105. https://elis.psu.ru/node/642195

3. Paes M. b. HaHOOMOTEXHOOTHH B HEMHCTPYMEHTAIBHON IMMYHOAHAIUTHKE: HayyHoe n31anue/M. b. Paes ;
[oTB. pen. B. A. JlemakoB].-Exarepun0ypr,2012, ISBN 978-5-7691-2297-2.-1391.-bubmuorp.: c. 116-138

JdomosHuTeILHAS:

1. Xpamuos I1. B.,Paes M. b.,3amopuna C. A. Crepeocnenudpuueckue B3auMoieicTBus. IHCTpyMeHTaIbHbIE U
HEMHCTPYMEHTAJIbHBIE METO/Ibl B MIMMYHOAHAIUTHKE: y4eOHOE TIOCOOUE [T CTYJCHTOB, 00yUYaIOIIMXCSI 110
HanpaBJICHUIO TOAr0TOBKU MaructpoB «buosnorus»/I1. B. Xpamios, M. b. Paes, C. A. 3amopuHa.-
[Mepmp:IIT'HNY,2020, ISBN 978-5-7944-3590-0.-105. https://elis.psu.ru/node/642195



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

elibrary.ru Haydnas snexkrponHas 6ubanoTeka
ncbi.nlm.nih.gov PubMed
link.springer.com Springer Link
sciencedirect.com Science Direct
https://www.scopus.com/ Scopus
10. Ilepeyenb UH(POPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUN
00pa30BaTeJIbHOIO MpoIecca Mo IAMCHUIINHE

O6pazoBatenbHbIi nporiecce o auciuiuinae Hano0noTexHoorus npeamnosaraeT UCIoIb30BaHUE
CIJICAYIOIETO POTPAMMHOTO 00ecTieueH s 1 MHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
[Ipe3eHTaIOHHBIE MaTepUAbI (CITalIBI IO TeMaM JISKITMOHHBIX W IPAKTUYECKUX 3aHIATHH ); TOCTYII B PEXKHME
on-line B DnekTpoHHy0 6nbInoTeunyto cucremy (ObC) noctyn B 2IeKTpOHHYI0 HHPOPMAITMOHHO-
00pa3zoBaTeNbHON Cpely YHUBEPCUTETA.

[Tepeyenr HEOOXOIUMOTO JTUIIEH3UOHHOTO U (MJIM) CBOOOHO PaCIpOCTPaHIEMOTO TPOrPAMMHOTO
obecreueHus:

1) oucHBIN MakeT NPUIOKEHNH (TEKCTOBBIN MpoIieccop, MporpaMma JUIst MOArOTOBKH JIEKTPOHHBIX
MpEe3eHTalNN );

2) mporpaMMa A€MOHCTPALUK BUEOMATEPHATIOB (IIPOUTPHIBATEIND);

3) npuiiokeHue, NO3BOJISIOIIEe MPOCMATPUBATh U BOCIIPOU3BOAUTE MeauakoHTeHT PDF-daiinos;

4) mporpaMMsl JUis IPOCMOTPA U PelaKTUPOBAHUS HUPPOBBIX U300paKeHUl;

5) mporpaMMsl AJisl IPOCMOTpa U penakThupoBanus DjVu-daiinos.

JlucuuIuinHa He peAyCcMaTpUBaeT UCIOJIb30BaHUE CIEIMAIU3UPOBAHHOTO IPOrPaMMHOI0 00ecIIeYeHus

HpI/I OCBOCHHMH MaTcpHraa U BbIITIOJTHCHHUA 3a)1aH1/1171 M0 JTUCHUIITIMHEC PEKOMCHAYCTCA UCIIOJIB30BAHUC
MaTepHasoB, pa3MelieHHbIX B JInunbix kabuHetax oOyuatonuxcs ETUC IITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHOMN paOOThI U TPOBE/ICHUY 3aHATHI B pEXKUME OHJIAWH MOTYT
MCTIOJIb30BATHC:

crcTeMa BHICOKOH(pepeHIICBsI3U Ha ocHoBe u1atdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas nojaepxuBaeT BO3MOKHOCTb HCIIOJIb30BaHUS
TEKCTOBBIX MaT€PHAJIOB U MPE3EHTALNH, ayIMO0- U BUJICOKOHTEHT, a TaK K€ TECThI, IPOBEPsEMbIE 3a/1aHus,
3aJaHus U1 COBMECTHOM palboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepraJbHO-TEXHUYECKOH 0a3bl, HEO0XOAUMOM /ISl OCYIIEeCTBJICHUS
00pa30oBaTeJIbHOIO NMpoLecca Mo AUCHUIJINHE

Jlnist mpoBeIeHHst JIEKIIMOHHBIX 3aHATHI Heo0XoauMa yueOHast ay TMTOPHs, OCHAIIEHHAs! CIICIHATN3UPOBAHHOM
Mebenbio, IEMOHCTPAIIMOHHBIM 000py10BaHUEM (TIPOEKTOP, SKpaH, KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM
MPOrPaMMHBIM 00ecTIeYeHUEM, METIOBOH (¥) MIIH MapKEepPHOU JOCKOM.

Jlnst mpoBeieHHsI TPAKTUYECKHUX 3aHATUH HeoOXouMa yueOHas ay JUTOpHUsl, OCHAILIEHHAs CHeMaIU3UPOBAHHOM
Mebebio, IEMOHCTPAIMOHHBIM 000py10BaHUEM (TIPOEKTOP, IKpaH, KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM
IIPOrpaMMHBIM 0OecrieueHHEM, MEJIOBOH (1) MM MapKepHOH JTOCKOM.

Jlist mpoBeIeHHsI MEPOIPUATHH TEKYIIEr0 KOHTPOJIS M TPOMEXYTOYHOM aTTecTally, IPYINOBBIX U
MH/IMBUYalIbHBIX KOHCYJIbTallui HE0OXouMa yueOHas ay IUTOpHs, OCHAILEHHAs CHELMaIN3HPOBAHHON
MeOebIo, MEJIOBOM (M) MJIM MapKEPHOHW JOCKOM.



Jlist camocTosATeIbHOM paboThl HeoOXoauMBbI oMerieHuss Hayunoi 6ubmmorexku [ITHUY . [Tomemnenus
Hayunoii 6u6mmoreku [I'HUY obGecneunBaroT 1OCTYII K JIOKAJILHOHN U TJI00aILHOM CETsIM

[Tomemenust nayunoi 6uommorexku [ITHUY mist oGecriederHust caMoCTOSITEIbHON PaboThl 00yUYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, ayn. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMITBIOTEPA C
JIOCTYIOM K JIOKaJIbHOM U T1100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YuranpHblil 321 TyMaHUTApHOU JIUTEPATYphl, KopIl. 2, aya. 418. O0opyaoBaH 7 nepcoHaIbHbIMU
KOMIIBIOTEPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. YnTanbHbIN 3a11 €CTECTBEHHON IUTEpaTyphl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU IUTEpaTyphl, Kopm.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYTIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuauyeckoro ¢akynpTera, Kopn.9, aya. 4. O6opyaosana 11 nepcoHaqbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

6. UutanbHbIi 3a1 reorpadudeckoro dakynprera, kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMITBIOTEPAMH € JOCTYTIOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

Bce koMmbloTephl, yCTaHOBIIEHHBIE B TIOMEIIECHUAX HAYYHON OMOIMOTEKH, OCHAIICHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmonnas cuctema ALT Linux;

OducHerii naker Libreoffice.

CnpaBouno-npaBoBas cuctema «Koncynprantlmrocy»



@oH/IbI OIIEHOYHBIX CPEICTB IS ATTECTANIMH 10 TUCHUTIIHHE
HaHoOuoTexHo0rus

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.5

Cnoco0eH y4acTBOBATh B CO3JaHMHU M Peajiu3allii HOBbIX TEXHOJIOTHI B cepe
npodeccuoHAIbHOM AeSITeJIbHOCTH U KOHTPOJIE UX IKOJIOTHYECKOil 0€30IIaCHOCTH ¢
HCIO0JIb30BAHUEM KMBbIX 00bEKTOB

HNuauxartop IInanupyemsble pe3yJibTaThl Kpurtepuu oneHnBanus pe3yJbTaToB
o0y4eHHus o0y4eHus
OIIK.5.1 Bnageer undopmanueii 06 HeynoBierBopures

VYdacTByeT B CO3JJaHUU U
peanu3alii HOBBIX
TEXHOJIOTHi B cepe
npodeccroHaIbHOM
JeSITEIbHOCTH

UCIIOJIb30BaHUU HAHOMATEPHUAJIOB
B PA3IMYHBIX 00JIACTAX HAYKU B
JOCTATOYHOM CTETICHU TSI
CO3JIaHUH U PeaIU3allii HOBBIX
TEXHOJIOTHH B cepe
npodeccuoHaIbHON
JESATSIIbHOCTH

He nemoHCTpHpyeT CIOCOOHOCTH MPUMEHSTH
MOJTy9YEeHHBIC 3HAHUS B 00JIACTH OMOJIOTUIECKUX
HCCIIEI0BAHUI
YnoBaerBopuTeabH

JleMOHCTpUpYET CIOCOOHOCTh MPUMEHSTh
MOJTy9YEeHHBIC 3HAHUS B 00JIACTH OMOJIOTUIECKUX
WCCJICIOBaHMA, HO MPU OTBETE HA
JIOTIOJTHUTETHHBIE BOTIPOCHI IOITyCKAET
CYIIIECTBEHHBIE OLITUOKHU

Xopouo
JleMOHCTpHUPYET CIOCOOHOCTh MPUMEHSITh
MOJTy4YEeHHBIC 3HAHUS B 00JIACTH OMOIOTUYECKUX
UCCIIEIOBaHM, JaeT OTBETHI HA
JIOTIOJTHUTEIbHBIE BOTIPOCHI, HO HE MOXKET YETKO
copMynupoBaTh IIaH padoT

OTtiam4yHo
JleMOHCTpHUPYET CIOCOOHOCTh MPUMEHSITh
MOJTy4YEeHHBIE 3HAHUS B 00JIACTH OMOIOTUYECKUX
UCCIIEIOBaHM, TaeT OTBETHI HA
JIOTIOJTHUTENIbHBIE BOTIPOCHI, MOXKET YETKO
chopMyIUpOBaTh TUIaH PadboT

IIK.3

Cnoco0eH c031aBaTh M NPE3EHTOBATH MPOEKTHI

Nupukarop Ili1anupyemMblie pe3yabTaThl Kpurepun oueHuBanus pe3yJibTaToB
o0y4ueHust o0y4eHust
IIK.3.1 YMeeT NpuMeHsATh NOJIy4YEHHbIE HeynoBiierBopureJ

Y4acTBYET B
MIPOCKTUPOBAHUH B
00J1acTi OMOJOTMUECKUX
HCCIICIOBaHNMN

3HAaHMUA 00 MCIOJIL30BAHUU
HAaHOMATEPHAJIOB JIJISl CO3/IaHUS
IIPOEKTOB B 00JIaCTH
OHMOJIOTMYECKHUX UCCIEIOBAHUN
3HaeT OCHOBHBIC TPUHIIHITHI
KOHCTPYHPOBAHUS
AHAJINTHYECKUX TECT-CUCTEM C

He nemoHcTpupyeT cloCOOHOCTH MPUMEHSTh
MTOJTYYEHHBIC 3HAHUS JUTSI PEIICHUS
OMOTEXHOJIOTHYECKHUX 3314
Y10BJ1€TBOPUTEbH
JleMOHCTpHUPYET CIOCOOHOCTh MPUMEHSITh
MTOJTYYEHHBIC 3HAHUS JUTSI PEIICHUS
OMOTEXHOJIOTMYECKUX 3aja4, HO TIPH OTBETE Ha




Nuaukarop

IInanupyemble pe3y/ibTaThl

Kpurepun oneHuBanus pe3yibTaToB

o0y4ueHust o0y4eHust
HCIIOJIb30BAaHUEM YaoBi1eTBOPUTEIbH
HaHOMAaTepHaJoB JIOTIOJTHUTEIHHBIE BOTIPOCHI JIOMYCKAET OMIMOKH
Xopoio

JleMOHCTpUpYET CIOCOOHOCTh MPUMEHSITh
MOJTyYEHHBIC 3HAHUS ISl pELICHUs
OMOTEXHOJIOTMUYECKUX 33724, HO HE MOXET
MPEAOCTaBUTh HECKOJIBKO MYTEU UX PELICHUs

Otiamn4Ho
JleMOHCTpUpYET CIOCOOHOCTh MPUMEHSITh
MOJIyYEHHbIC 3HAHUS ISl pELICHUs
OMOTEXHOJIOTMYECKUX 33724 HECKOJIbKIUMH
criocobamu




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema goctaBku ;. ba3zoBas

Buja meponpusiTUs NPOMEKYTOYHOM aTTEeCTALMH ¢ DK3aMEH

Cnoco6 npoBeieHrsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLieHKa N0 JUCHUIUIMHE B paMKax
MIPOMEKYTOUHOM aTTeCTAIlK ONpPEIENIeTCs Ha OCHOBE 0aioB, HAOpaHHBIX 00YYarOIIMMCS Ha KOHTPOJIBHBIX
MEPONPUITUSIX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO TIEpUO/Ia.

MaxkcuMajbHOe KoJn4decTBo 0amaos : 100

KonBepranusi 6a/U10B B 0TMETKH

«oTianyHo» - ot 81 no 100
«xopowmo» - ot 61 1o 80

«yJ0BJIETBOPUTEJbHO» - 0T 41 10 60
«HEeYI0BJICTBOPUTEIbHO» / «<He3a4TeHo» MeHee 41 Oaa

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
OIIK.5.1 Tema 4. Meroapl uzydeHusi | 3HaeT OINpeAeICHe HAHOMATEePUAJIOB

Y4acTByeT B CO3/aHMU U _ | HaHOCTPYKTYp Brazeer noaxonamu Kiaccu(uKarm
peamsani HOBbIX TCXHOJIOTHI B | [TnchMeHHOe KOHTPOIBbHOC | yapoMaTeprua oB3HACT OCHOBHBIE 00/IACTH
C(bepe HpO(beCCI/IOHaHLHOI\/JI MeponpusTue

eSTEIbHOCTH IPUMEHEHUs] HaHOMaTepHaoB

I1K.3.1 Tema 8. HanocTpykTypHI 3HaeT NpUMEpHI UCIIOJIb30BAHUS

y4acTBYET B MPOCKTHUPOBAHUH B
o0nacTh OMOJIOTHYECKUX
HCCIIeJOBaHUN

OIIK.5.1

YyacTByeT B CO31aHUH H
peann3aluy HOBBIX TEXHOJIOTHI B
chepe npodeccroHaIbHOM
JIEITENHHOCTH

OMOJIOrMYecKUX MeMOpaH
IIncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

HAaHOMATCPHUAJIOB B PA3JIMYHBIX
OMOJIOTUYECKUX uccinenoBanusaxllonumaer

CYIITHOCTb MCTOAUK, UCIIOJIb3YCMBIX B 3TUX
HUCCICIOBaHUs

IK.3.1

YYacTBYET B POCKTHPOBAHUH B
00JacTu OMOTOTUYECKHIX
HCCIIEIOBAHUI

OIIK.5.1

Yu4acTtByeT B CO31aHUU U
pean3anuy HOBBIX TEXHOJIOTHH B
cdepe mpodeccnoHanbEHOMI
JESITEIIbHOCTH

Tema 10. UToroBoe 3ansarue
3amuimaeMoe KOHTPOJIbHOE
MeponpusiTue

YMeeT HpI/IMeHSITI) nonyquHme 3HAHUA O
HaHOMaTepHalax Uisl pelIeHUs] pealbHbIX
KercoBBianeeT MeTogaMu MCIOJIL30BAHUS

HAaHOMATEPHAJIOB B OMOJIOTHYECKUX
UCCIIETOBaHUSIX

Crneunpuxkanusa MeponpusTHI TEKyLIEro KOHTPOJISA

Tema 4. MeToabl M3y4eHUsI HAHOCTPYKTYP

HpO,[[OJ'DKI/ITCJIBHOCTL IMPOBCACHUA MCPOIIPUATUA HpOMe)KyTO"IHOI\/’I aTTeCTaluu: 1 vyaca




VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 32
IIpoxoaHoii 6amn: 13

IToxa3zaTenn oneHMBaHUA

Baaasl

3HaeT omnpejeieHne HaHoMaTepuaaoBBianeer BcemMu nmoaxoaamMu Kiaccuukamum

HaHOMAaTepHalOB3HAET OCHOBHbBIE 00JIACTH MPUMEHEHHUSI HAHOMATEPHAJIOB

32

3HaeT onpezeeHne HaHoMaTepraaoBBiiameeT HEKOTOPBIMU MTOAXOAAMH KJIacCU(DHUKAITIN

HaHOMAaTepHaloB3HAeT 00JacTH MPUMEHEHHUs] HAaHOMAaTEpHUaJIoB

25

3HaeT omnpejeeHne HaHoMaTepraaoBBiiameeT HEKOTOPBHIMU MTOAXOAAMH KJTacCU(DHUKAITAN

HaHOMaTepHanioBHe 3HaeT OCHOBHBIE 00JIaCTH MPUMEHEHHs] HAHOMATEPHUAaJIOB

13

3HaeT onpejeneHne HaHoMarepuaaoBHe BiageeT moaxonamMu KiacCupUKAIIIH HAaHOMATEPHAIIOB

He 3naeT ocHOBHBIE 00acTH IPUMEHEHHSI HAHOMATEPUAJIOB

10

Tema 8. HaHoCcTpyKTYpBI OM0JIOTHYECKUX MeMOpaH

[IponomKUTENBHOCTS TPOBEACHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBust poBeIEHHSI MEPOIIPUATHUS: B 4aChl AyAUTOPHOH PadoThI

MakcumanbHBIA 0asll, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM aTTecTauu: 32
[Tpoxoxnoii 6amr: 13

IToxa3zarTen oeHNBAHUA

Bajaabl

JleMoHCTpUpYyeT 3HAHUSI IPUMEPOB TPUMEHEHUSI HAHOMATEPHAIOB B OMOJIOTHYECKUX
HCCIIEIOBAHUAX, MOXKET OTBETUTH HA BOIIPOCHI O CYIIIHOCTH HUCIIOJIb3yEMBIX METOIMK U
MIPUMEHUTH MOJYYEHHBIE 3HAHUS B KOHKPETHBIX Kercax

32

JleMoHCTpHpyeT 3HaHUSI TPUMEPOB MPUMEHEHUSI HAHOMATEPHUAaJIOB B OMOJIOTUYECKUX
UCCIIE0OBAHUSX, MOXKET OTBETUTH Ha BOIPOCHI O CYIIIHOCTH UCIOJIb3YyEMbIX METOJIUK, HO HE
MO’KET IPUMEHUTH MOJyYEeHHBIE 3HaHUS B KOHKPETHBIX Kelcax

25

JleMoHCTpHpYET 3HaHUS IPUMEPOB IPUMEHEHHUSI HAHOMATEPHAJIOB B OMOJIOTHYECKUX
UCCIEA0BAHUAX, HO HE MOYKET OTBETUTH HA BOIIPOCHI O CYLIHOCTH UCIIOIb3YEMBIX METOIUK

13

He nemoHcTpupyeT 3HaHHs IPUMEPOB MPUMEHEHHSI HAaHOMATEepHaIOB B OMOJIOTMYECKIX
UCCIEA0BAHUAX

10

Tema 10. UTorosoe 3ausiTue

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTrTecTanuu: 1 yaca
YcnoBus mpoBeaeHUS] MEPOTIPUATHUS: B YAChl ayINTOPHOH padoThI

MakcumanbHBIA 0asul, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEXYTOYHOM aTTecTanuu: 36
[Tpoxoxnoii 6amt: 15

IToxa3zarTenn oeHNUBaAHUA

Bajaabl

JleMOoHCTpHpYyeT CHOCOOHOCTh MPUMEHSTh MOyYEHHBIC 3HAHUS B 00JIACTH OMOIOTUYECKUX

HCCHCHOB&HHP'I, Ja€T OTBCTHI HA JOIMMOJTHUTEIIBHBIC BOIIPOCHI, MOXET YCTKO C(i)OpMy.]'II/IpOBaTB I1aH

pabot

36

JleMOHCTpHpYEeT CIIOCOOHOCTh MTPUMEHSTH ITOTyYeHHBIC 3HAHUS B 00JIACTH OMOJIOTHYECKUX
I/ICCJIC,Z[OBaHPIfI, AaC€T OTBCTHI HA JOMMOJIHUTCIILHBIC BOIIPOCHI, HO HEC MOXKET YCTKO
chopMyIupoBaTh IJIaH padboT

29




JleMOHCTpHpYyeT CIOCOOHOCTH MPUMEHSTH MOTyYEeHHBIC 3HAHUS B 00JIACTH OMOJIOTUYECKUX 17
UCCJIETOBaHMM, HO TPU OTBETE Ha JIOTIOJHUTENIbHBIE BOIIPOCHI IOMYCKAET CYIIECTBEHHbIE OIINOKU
He nemMoHCTpUpyeT CIOCOOHOCTH MPUMEHSITH IMOJTYYCHHBIE 3HAHUS B 00JIACTH OMOJIOTHYECKUX 14

HUCCIIEIOBAaHUN




