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1. Hesap 1 ni1aHUpyeMble pe3yJIbTaThl 0CBOCHUS 1M CHHMIIIMHbBI

[enbro 0OcBOEHUS AUCHHUIUINHBI SBISETCS POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

OIIK-1 CnocolGeH uWCHONB30BaTh M NPUMEHATH (yHAAMEHTAIbHBIE OHOIOTHYECKUE
MPEJICTABICHUS 1 COBPEMEHHBIE METOA0JI0TMUECKHE MTOAXObI /IS TOCTAHOBKY U PEIIEHUS HOBBIX
HECTaHAAPTHHIX 3aj1a4 B chepe mpodeccuoHaNbHON AEATEIbHOCTH.

[IK-1 Crnocoben oOpabaThiBaThb M HCIIOJIB30BATh HAYYHYI0 W HAyYHO-TEXHHUYECKYIO
UHPOPMALIMIO TPH PEHICHUH UCCIENI0BATEIbCKUX 3a/ad B COOTBETCTBUH C HpoduiieM
(HarpaBIEHHOCTHIO) MaruCTEPCKON MPOrpPaMMBI.

Pe3ynbpraramMu ocBOEHUS IHMCLUUIUIMHBI SIBJISIOTCS CIENYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

HNOIIK-1.2  AHanu3upyeT COBPEMEHHOE COCTOSHME U  TEHACHIMU  Pa3BUTH
OMOJIOTUYECKUX HAYK

NOIIK-1.3 IlpumeHsieT o0mmue U crieliiaibHbIE MPEICTABICHIS, METOIOJIOTHYECKYIO 0a3y
OHMOJIOTUHM U CMEXHBIX HayK IMPU MOCTAHOBKE U PEIIEHWU HOBBIX HECTaHAAPTHBIX 3a1a4u B cepe
PO EeCCHOHAIBHON JEATEIHHOCTH

UIIK-1.1 TIpumensier 3HaHus (GyHIaMEHTAIbHBIX U MPHUKIAIHBIX Pa3/IeloB IUCIUIUIMH
(Momysei), ompeleNsIoIMX HANpaBIeHHOCTh (NMpo¢uib) MHpOrpaMMbl MarucTparypbl IpH
pEIIEHUH OTJENbHBIX UCCIIEOBATENBCKUX 3a1a4

2.3ama4m 0CBOCHUA JUCHHUIINHBI

— OcBOUTH TEOpPETHUECKHUE OCHOBBI (DYHKIIMOHHPOBAHUS KUBBIX CUCTEM PAa3HOTO YPOBHS
OpraHM3al1H C TOUYKH 3PEHUSI COBPEMEHHON OMOPU3UKH.
— W3yunuth coBpeMEHHbIE BapUaHThl MPHUKIAJHOTO MPUMEHEHHS 3HaHUKH O OuodusukKe
KJIETOYHBIX TPOIIECCOB B MPAKTUYECKHUX cepax AesTeIIbHOCTH YeIOBEeKa.
— CchopmupoBaTh 0ObEKTHBHBIN B3I HA COBPEMEHHYIO OHO(DU3HKY.

3. MecTo AUCHHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

Jucuumnnuna otHocutes K broky 1 «/lucturmael (Mogynm)y.
JlucuuniauHa OTHOCHTCS K 4YacTH 0OOpa3oBaTeNbHON MporpamMMbl, (HOpMHUpPYEeMOit
ydacTHUKaMU 00pa30BaTeNbHBIX OTHOIICHU, TIpe/IaraeTcsi 00y4Jaronmcs Ha BBIOOD.

4. Cemectp(bl) ocBOeHMs U GopMa(bl) NPOMEKYTOUHON ATTECTANMH MO TUCHMUILINHE

Tperuii cemectp, 3a4eT

5. BxoaHblie Tpeﬁonamm AJiIsA OCBOCHHUA JUCHUIIJINHBI

Jlist ycrienmHoro OCBOCHUS JUCIMILTUHBI TPEOYIOTCS KOMIIETEHIINH, c(hopMUpPOBaHHBIE B
X0JI€ OCBOEHHSI 00pa30BaTEIIBHBIX MIPOTPAMM MPEIIECTBYIOIIETO YPOBHS 00pa30BaHuUs.

J1J1st yCTenTHOro OCBOSHUS TUCIIUTUTHHBI TPEOYIOTCS pe3yNIbTaThl 00yUEHUs IO CIEAYIOIUM
mucouiummHaM: «Pu3ukay, «Xumusay, «DU3HoNoTHs YeloBeKa W KHMBOTHBIX», «bHOXmMMUY,
«bunoduszukay. JlucuuminHa «AKTyaidbHbIe MNPOOIEMBI OUOPUZUKHNY SIBISIETCS JIOTUYECKUM
MPOJIOJDKCHUEM B IENH AUCIUIUTHH MO0 TMPHHITUIY «OT MPOCTOro K Oojiee CIOKHOMY», U cama
SIBIISIETCSI OCHOBOM sl YTITyOJI€HHOTO U3YYEHUH CIEIUABHBIX JUCIIUILINH.

6. SI3bIk peanu3zanumn

Pycckuit

7. O0beM qTUCHUILINHBI

OO01mmas TpyA0eMKOCTh TUCHUTUTHHBI COCTaBiseT 3 3.¢., 108 gacoB, U3 KOTOPHIX:
-JIEKIIH: 8 4.
-ceMuHap: 18 u.



O0BeM caMoCTOATENbHOM pabOTHI CTyIEHTA ONpeAeIIeH YYeOHBIM IUTAHOM.

8. Conep:xkanue TUCHUILUIUHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. ®azoBele mepexonbl B Ouocucremax. KuHermka ¢a3oBBIX NEpEXoa0B H
(YHKLIMOHAJIbHBIE BO3MOXKHOCTH MEMOpaH.

Tema 2. Perynsphas auHamuka u e€ uieHTUUKAUsA U (a3oBOe IpeICTaBICHHUE.
JleTepMUHUPOBaHHBIN XaoC, €r0 OCHOBHBIE NpH3HAKU U (azoBoe mpenctasiaeHue. CueHapuu
nepexo/ia OT PEerysisIpHONM JUHAMUKH K XAOTHYECKOW W Hao00poT. buosiormdeckue mpumepsl
peryiasipHol M XaoTuuyeckod IuHamuku. OrmnpenesneHue (a3zoBbIX IEPEXOJ0B B CHCTEMax HU
(baxTopsl, MHUIMHpYIOLTUE (Pa30BbIi Iepexo B OnomemMOpaHax.

Tema 3. IlpuknagHol aceKkT (a3oBbIX MEPEXOJOB B OMoMeMOpaHax: TEPMOPEryislus B
OpraHu3Max ¢ MO3MIMHU TIABHOTO (ha30BOr0O Mepexoaa MeMOpaH, BOCCTAHOBHUTENbHAsL (DYHKIIHA
CHa, rumnore3a o (ha30BO-NEPEXOAHOM MEXaHU3ME CHHANTHYECKOIO SK30LMTO03a, aHECTE3Us C
TOYKH 3peHus (a30BOro mepexoia B MeMOpaHe.

Tema 4. Xumuueckasi CTpyKTypa U CBOMCTBa 1ep(TopyriepooB, TpeOOBaHHs K HUM Kak
rasonepeHocsammM  cpexaM. Ilepdropan, ero cTpykrypa ©  OCOOCHHOCTH, pa3Mephl
nep(TOpaHOBBIX 4YacTHI, Oe30MmacHOCTh M (apmakokuHeTuka. lIpeBpamenus nepdropaHa B
OpraHM3Me€ U €ro BBIBEJCHHE, MEXaHU3M KHUCJIOopoJonepeHocsmeld (QyHkuuu nepdropana.
HanokarasneTnueckue BO3MOXKHOCTH mepdropaHa, ctumymsiuus NO — CHUHTa3bl, BO3MOXKHBIE
MEXaHHU3Mbl Ba30JWISITALlUN IEPPTOPAHOM.

Tema 5. HanorexHoyoruum wiM u3A€IMs HaHOpa3MepHOro auanaszoHa. Crnernuduxa
HAHOTEXHOJIOTUH B TEXHUKE U OnoMeauiHe. [loTeHIMalbHbII PUCK NCIIOB30BaHNs HAHOYACTHUIL
u OuoOGe3onacHocTh. HaHOKOHTEHHEPH U HAaHOIUIAT(GOPMBI KaK CpPeACTBA aJpeCHOM JIOCTaBKU
cozepkuMoro. HaHOMokpeiTuss OMOOOBEKTOB, COrjacyrolue UX (QYHKIMHM C OKpY’Karolei
cpenoit. HanopoOotsl. TexHonoruu noiaydyeHuss HaHou3qenuil. MeTo/sl U cpeacTBa KOHTPOJIS 32
HaHOMaTepHallaMu U U3JEIUsIMU U3 HUX.

Tema 6. CoBpeMeHHbIE OMO(DU3NYECKHE METOJbl U3yYEHMs >KUBBIX OPraHU3MOB Pa3HOTO
YPOBHSI OpraHu3alii. AHaIU3 U MEPCIEKTUBBI UX UCIOJIb30BAHUA ISl OOBSCHEHUS pealn3alun
3pPEKTOB TNPUMEHUTENBHO K COOCTBEHHBIM HAyYHBIM HCCIIEOBAaHUSM IO TeMaTUKe
MAarucTepCcKoOn AUCCEepPTALINH.

9. Tekyuuii KOHTPOJIb O AUCHUILIUHE

Texkymuil KOHTPOJb IO AWCIUIUIMHE NPOBOAUTCS IIYyTEM KOHTPOJIA IOCEMAEMOCTH,
MPOBEJICHUS KOHTPOJIBHBIX Pa0OT, TECTOB MO JEKIIMOHHOMY MaTepHally, BHITOJIHEHHUS JOMAITHIX
3aaHuil 1 puKcUpyeTcs B GopMe KOHTPOIBHON TOUYKH HE MEHEE OJTHOTO pa3a B CEMECTD.

OneHouHble MaTepuanbl TEKYIIET0 KOHTpOJ pas3MenieHsl Ha caiite TI'Y B pazmene
«Uudopmanms 06 oOpazoBarenbHON Tporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsaok npoBeAeHUsI M KPUTEPUH OLICHUBAHUS NIPOMEKYTOYHOM aTTeCTALIUH

3aueT B TPEThEM CEMECTpE MPOBOJUTCS B MUCbMEHHO/yCTHOM dopMme 1o 6uneram. buner
COCTOMT U3 Tpex vacTteil. [IponomkurenbHOCTh 3aueTa 1 yac. Pe3ynbrarsl 3aueTa onpenensorces
KaK «3auTCHO» / «HE 3a4TEHO».

HToroBelif 3ader 1Mo JUCHMIUIMHE «AKTyaJbHBIE MPOOJIEeMbl OMO(PHU3UKU» COCTOUT W3
KOHTPOJISI CAMOCTOSATEIbHON pabOThl, pabOTHI HA CEMUHAPCKUX 3aHATHIX (TEKYLIUH KOHTPOJIb) U
UTOTOBOT'O pe3yibTaTa MpU OTBETE Ha Bompochl Omiera. OueHka yCTHOTO OTBeTa (MTOTOBBIN
3a4er):

«He 3aureHO» - CTYAGHT HE HMeEET IMpeJCTaBIeHUs 00 aKTyaJbHBIX MpobdiIemMax
O6nodusmuku, nomyckaer TpyOble OMIMOKM B OTBET€ M MpPHU MCIOIb30BAHUM CIIELHAIbHON
TEPMHHOJIOTMH; B TEUEHUE YyUEOHOI0 I0/1a 3aHUMAJICS TIOCPEICTBEHHO, HA CEMUHAPCKHUX 3aHATHUAX
ObUI IACCHUBEH, 3a/1aHUS BBIIIOJIHSII B OCHOBHOM C OLIEHKOH «2» ninu «3» Gaina.



«3a4TeHOo» - CTYACHT BJIaJIeeT OTIMYHBIMU 3HAHUSIMH 00 aKTyalbHBIX MPOOIEMax COBpe-
MEHHOW 6MO(pU3UKH, BIa/IeeT ClielualbHOW TEPMUHOJIOTHEHN, TPU OTBETE HAa BOMPOCH! OujeTa u
JIOTIOTHATEILHBIC BOIIPOCKHI HE JOMYCKAET OIMUOOK, CIIOCOOCH K aHAIM3Y MPEJIOKECHHBIX CUTYya-
Ui; B Te€YEHHE y4EeOHOro rofia CTYJAEHT MOJHOCTHIO M YCIIEUIHO BBIMOJIHII Y4eOHBIH IJ1aH, ak-
TUBHO pa0oTajd Ha CEMHUHAPCKUX 3aHITHUSIX, MPU BHIMOJHCHUH 33JIaHUN TOTy4aJl B OCHOBHOM
OLICHKH «5 0aJlIoB.

OneHouyHble MaTepUaIbl sl IPOBEACHUS MPOMEKYTOYHON aTTeCTal[Md pa3MeElIeHbl Ha
caiire TI'Y B pasmene «Mudopmanuss 00  oOpa3oBareNbHOM — mporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00ecIIeUeHue

a) DIEKTPOHHBIN y4eOHBIN KypC IO TUCIUILINHE B AJIEKTPOHHOM YHUBepcutere «iDOy -
https://Ims.tsu.ru/course/view.php?id=18965

6) OneHouyHble MaTepHallbl TEKYIIETO KOHTPOJSI U MPOMEXKYTOYHOW aTTecTaluu 10
JUCITUTLUTAHE.

B) Ilman cemuHapcKUX 3aHATUH 1O MAWCUMIUIMHE JaH B DJIIEKTPOHHOM Kypce
https://Ims.tsu.ru/course/view.php?id=18965.

1) Meronuyeckue ykazaHus M0 OpraHU3aIMi CaMOCTOATEIbHONU PabOThl CTYACHTOB JIaHbI
B JIGKTPOHHOM Kypce https://lms.tsu.ru/course/view.php?id=18965.

12. [lepeuens yueOHoIi 1uTEpaTyphl U pecypcoB cetn UHTepHeT

a) OCHOBHas JIuTeparypa:

1. bonpmakoB M.A., XKapkosa JL.IL. (2011) MemOpannbie miporecchl. PU3HOTOTHUSCKUN
u Onodusmueckuii acnexTsl. Tomck: Tunorpagus «Paylllmox», 317 c.

2. Banar B.K. JluccumaTuBHBIE CTPYKTYpbl B pEaKIUOHHO-TU(PPY3MOHHBIX CUCTEMAX.
OxcnepuMeHT u Teopus. M: KU, 2008.

3. JIxakcon M.b. MonekynspHas u kierouHas Ouodusuka. M: Mup; BUHOM.
Jlabopatopust 3nanuit, 2012- 551 c.

4. Yuneamc JI. Hanorexnomoruu 0e3 taitn. — M.: Dkemo, 2010. — 368 ¢

0) JONOJIHUTENbHAS IUTEpaTypa:

1. buo¢dusuka T. 1 : [yueOHuUK A5 By30B 10 cnenuanbHoct "buodusuka" : B 2 1.] /A. b.
Py6un ; M. : U31-Bo Mock. yu-Ta : Hayka , 2004. 462 c.

2. buodwusuxka T. 2 : [yueOHUK a5 By30B 10 cnernuanbHocty "buodusuka" : B 2 1.] /A. B.
Py6un ; M. : U31-Bo Mock. yu-Ta : Hayka , 2004. 469 ¢

3. I'macc JI., Maku M. (1991) Ot yacos k xaocy. Putmsl xu3uu. M:Mup, 248 c.

4. Puznnuenko, I'. KO. Matematnueckoe MOAETUpPOBaHHE OMOJOTHMUYECKUX IPOLECCOB.
Monenu B Ouodusuke u s3koi0run: yuedHoe nocodue ais By3oB / I'. FO. Puznnyenko. — 2-e u3f.,
nepepab. u gon. — Mocksa : U3natenbctBo FOpaiit, 2020. — 181 ¢. — (Bsiciiee o6pazoBanue)

5. SpocnaBueB A.b. MemOpanbl u MemOpaHHbIe TexHOJIOTUU. M: Hayunsrii mup, 2013. 612

6. Koppomnn III. Beunocts. B mouckax oxoHuaTenbHON Teopuu BpemeHH New Science —
2017.-512c

7. OcHoBbel HaHoTexHojoruu: yueObnuk / H.T. Kysnwemo u gp., - M.: BMHOM.
JlaGopatopus 3Hanwuii, 2014.- 397 c.

B) pecypchl cetu HTEpHET:
- https://spkurdyumov.ru/globalization/metabolicheskaya-sinergetika-kletki/
MertaboanuecKkasi CHHEpPreTHKa KJICTKU: CMEHa MapagurM cuaepretuku. A.M. TartapeHko.



https://spkurdyumov.ru/globalization/metabolicheskaya-sinergetika-kletki/

—  https://www.fbras.ru/wp-content/uploads/2017/10/kharakoz.pdf JI.II. Xapakoz O
BO3MOKHOH (HU3HOJI0OTHYECKON poiu ¢azoBoro nepexona Xuakoe-TBepaoe B OHOIOTHYESCKUX
memOpanax // Ycnexu ouonoruueckoit xumuu 2001. C. 333-364.

— https://repo.dma.dp.ua/3205/1/124962-270341-1-PB.pdf Jlekiua KpoBezamenutenu c
ra3oTpaHcnopTHoU GyHKIMeH: Hanexabl U peanuu Y cenko JI.B., [lapes A.B.

—  https://www.umj.com.ua/wp/wp-content/uploads/archive/17/pdf/1089 rus.pdf?upload=
[epdropyrnepoansie coenunenus B buonoruu u meauuuue. JI.B. Ycenko

— https://postnauka.ru/longreads/82325 MaremaTu4eckoe MOJICIUPOBAHUE B OHOJIOTHH A.
Jlo6anos, minardopma ITocTHayka

— https://openedu.ru/course/mephi/mephi_ninvb/ OtkpsiTeiii  Kypc. Kamsruna H.A.
HaHocTpyKTyphl 1 HAHOTEXHOJIOTHH B OMOMeIUIIMHE, TUIaTHOopMa OTKPBITOES 00pa3oBaHUE

—  https://www.studmed.ru/view/evstrapov-aa-nanotehnologii-v-ekologii-i-medicine-kurs-
lekciy-dlya-umkd-nanotehnologii-v-ekologii f5b95ef4025.html  Jlekuuun .A.  EBcTpamos.
«HaHOTEXHOIOTHUH B DKOJIOTUH U MEIHUIIHEY

13. llepeuenp MHGOPMALMOHHBIX TEXHOJIOTHIH

a) JIMIIEH3UOHHOE U CBOOOJIHO PACIIPOCTPAHIEMOE MPOrPaMMHOE 00ECIICUCHHE:

— Microsoft Office Standart 2013 Russian: maket nporpamm. Bxitouaet npunnoxenusi: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— MyOJIMYHO JOCTYIHbBIE 00NIaYHbIe TEXHONOTHH (SIHAEKC AUCK U T.I1.).

0) MHPOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTPOHHBIN KaTajor Hayunoi OoubmmoTeKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— OneKTpoHHas o6ubanoTeka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— ObC Jlans — http://e.lanbook.com/
— ObC Koncynbrant crynenTa — http://www.studentlibrary.ru/
— O6pazoBatenbHas wiargopma FOpaitt — https://urait.ru/
— OBbC ZNANIUM.com — https://znanium.com/
— OBbC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaibHO-TeXHHYeCKOe obecreyeHme

AyauTopun Ui IPOBEACHUS 3aHATUH JIEKUMOHHOTO THIIA.

Aynuropun Ui TIPOBENEHUS 3aHATUA CEMHUHApPCKOIO THIA, WHIAWUBUAYAJIBHBIX H
TPYIIIOBBIX KOHCYJIbTAlMN, TEKYIIETO KOHTPOJISA U IPOMEKYTOUYHOHN aTTECTALUH.

[Tomerienust 11 caMOCTOSITENNbHONW pabOThI, OCHAIEHHBIE KOMIIBIOTEPHONH TEXHHUKOW U
JOCTYTIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI HH(OPMAalMOHHO-00pa30BaTeNIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Undopmauus o paspadorunkax

Kapkosa JIto60Bb [leTpoBHa, k.0.H., T01IeHT, Kadeapa GU3HOIOTHN YEIOBEKA 1
*kuBoTHRIX HU TT'Y.
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