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1. AHoranus

To3u Kypc OT JEKIMH € €IHO BBBEJICHHE B KOHTHHyallHAaTa MeEXaHUKaTa Ha BBIJICPOTHUTE
HaHOCTPYKTYpH W OmomemOpanute. Oka3zBa ce, ye BBIPEKH TBBpPIC paszaudyHa ¢u3ndecka M
XMMAYECKa PUPOJa Ha Te3W JBa THUIIAa HAHO-MamaOHU CTPYKTYpH, BCSAKA €IHA OT TSIX MOXKE J1a ce
pasriexaa KaTo JBYMEPEH enacTH4eH KOHTHHYYM. ToBa e Taka, 3amoTo ce HaOJoaaBa, 4e U aBaTa
CIIOMEHATH TUMA CTPYKTYpH HMMAT €JIACTHYHO IOBEICHHE B IIMPOKA OOJACT M TeOMETpHATa Ha

aTOMHAaTa WJIM MOJICKYJISIpHA UM PCIICTKA, CbOTBCTHO, OCTaBa ABYMCpPHA B KOHTHUHYAJIHA I'paHUIA

JopH H cnea 1eOpMUPAHETO UM BCIIEACTBHIE HAa BHHIITHH Bb3/ICHCTBUS.

Konkpernute npoOieMu, mpeaBkIaHu Aa ObaaT pasrielaHd B Kypca ca: MeXaHHKa Ha JByMEpEH

CJIACTHUYCH KOHTUHYYM, YUCTO MCXAaHWYHO IMOBCACHHUC CC XapPaKTCPU3Hpa C HAKOJIKO MATCPUAITHU

KOHCTAaHTHU, aHAJIUTUYHO OIMMMCAHUC HA HNUIMHAPHUYHU U aKCHAJTHOCHUMETPUYHN PABHOBCCHU (bOpMI/I
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Ha BBIVIEPOJHU HAHO-TPBOMUYKM M OMOMEMOpaHHU, MOJJIOKEHH Ha TMOCTOSHHO XUAPOCTATHYHO
HaJIATaHe; paBHOBECHH ()OPMU Ha YepBEHH KPBBHU KJIETKH; IedopMalys Ha HHXEKTUPAHU KIIETKH,
NpUJICTTHAIM KBbM IUIOCHK TBBPJ CyOCTpaT; CBPB3KM Ha BBIJTICPOJHU HAHO-TPHOWYKHU C TpaduHOB
JIMCT WK APYTH BBITIEPOJHU HAHO-TPHOHUKH.

2. HeoOxoammu npeaBapuTe/J HU 3HAHUS

Matemaruuecky aHanus, AudepeHIuaiia reoMeTpust 1 AuQepeHuaiHl ypaBHEHUS! B PAMKUTE Ha
ocHOBHHTE KypcoBe BbB PMU nHa CVY.

3. KoMIIeTEHTHOCTH, IPUAOOUTH B Pe3yJITAT HA 00y4eHHETO

3arno3HaBaHe ¢ OCHOBHHU AM(EpPEHLUANIHU ONepaTopy, AeQUHUPAHU BbPXY TEH30PHHU, BEKTOPHU U
CKaJJApHU TIOJNETa, 3a/aJeHH BbPXY IOBBPXHHUHHU. 3alo3HaBaHE C MaTEMAaTUYECKH MOJENIU 3a
ONHMCaHWE Ha pPABHOBECHHUTE (OPMH M MEXaHWYHOTO MOBEJCHHE Ha KJIETBYHU MEMOpaHu u
BBIJICPOJIHU HAHOCTPYKTYpH. [IpunobruBane Ha yMEHHUs 3a pellaBaHe Ha MOJAEIUTE U HaMHUpaHE Ha
paBHOBeCHH (opMH Ha KIETHYHM MEMOpaHH W BBIVIEPOJHH HAHOCTPYKTypH. llpmiarane Ha
NpUAOOUTHTE 3HAHUS 3a pelIaBaHe Ha MPUJIOKHU 3a/1a4M 3a HAMHpaHE Ha PaBHOBECHH (OpPMHU HA
YepBEHU KPBHBHM KJIETKH, AeopManus Ha HMHKEKTUPAHU KICTKH, MPHICTIHAIN KbM IUIOCHK TBBP
cybcrtpart u ap.

4. TeMaTHYHO ChAbPKAHME

mema opou uacoge nexyuu
OcHoBu Ha audepeHIanHaTa TeOMETPHS Ha IIOBBPXHUHN U KPHBU 6
OcCHOBM Ha BapUAITMOHHOTO CMSATaHE U TPYNOBUAT aHAIIHN3 5
MexaHunka Ha IByMEpeH eJIacTHUeH KOHTHHYYM (HEIpEeKbCHATA Cpesia) 7
MexaHnnka Ha OnoMeMOpaHu U BBITIEPOIHN HAHOCTPYKTYPH 5
[IuMHAPUYHN M aKCHAJTHO-CUMETPUYHM paBHOBECHHM (opMu Ha .
O6romMeMOpaHu U BBITICPOIHU HAHOCTPYKTYPH

5. Koncnekr

1. IHoeévpxnunu 6 mpumepHo eGKIUO060 NPOCHIPAHCMEO: TIAPAMETPU3AIMs HA IMOBbPXHHHU;
IbpBa U BTOpa MeTpudHa (opma; raycoBa W cpeiHa KpuBHHA; ypaBHeHHs Ha ['ayc-Ilerepcon-
Kopauu; xoBapmaHTHa NpPOM3BOJHA W OCHOBHM AM(PEPEHLUUATHU OINEPaTOpPH, AePUHHUPAHU
BHPXY TEH30PHHU, BEKTOPHU M CKAJAPHH MOJIETa, 3a[aJeHH BbpXy NOBLpXHKMHA B R® (rpamuent,
JIUBeprexuus, oneparop Ha Jlammac-benTpamu); MOTOK M IMPKYyJNalUs Ha BEKTOPHU IOJIETA;
unTerpannu teopemu (I'ayc-Octporpancku, I'puiin-Crokc).



S.

6.

8.

9.

Kpueu 6 mpumepno eeknudo6o npocmpancmeo:. TNapaMeTpu3allus; KPUBUHA, TOP3US H
dopmynu Ha Opene-Cepe; paBHUHHH KPUBH M KPUBH, JICXKAIN BbPXY 33/1a7IcHa OBbPXHUHA —
OCHOBHH I'€0-METPUYHU XaPAKTEPUCTUKH.

DynKyuonanu € HOPMUPAHU NPOCMPAHCMEA: OCHOBHHM JeUHUIMHM;, BapUallMOHHA
MPOM3BO/IHA; HEOOXOJAMMO YCJIOBHE 3a JIOKAJICH eKCTpemyM; ypaBHeHus Ha Oiinep-Jlarpanx;
OCHOBHU TEOpEMH Ha (PYHKIIMOHAIHUS aHAIIN3.

I'pynoe ananu3 na oughepenyuannu ypasnenus u eapuayuoHHu npoodaemu: rpynu Ha Jlu ot
TOYKOBHU TpeoOpa3oBaHusl; MHOUHUTE3UMATHU TeHepaTopu W anreOpu Ha Jlu; ypaBHeHue Ha
JIn; yHBapUaHTU ¥ MHBApUAHTHU MHOT000pasusi; TPylu OT MpeoOpa3oBaHMsI HA CUCTEMH OT
YpaBHEHHUS;, BapUallUOHHM M IUBEPreHTHH CHUMETpUHU, Teopema Ha HpoTep u 3akoHH 3a
3arasBaHe.

Kunemamuka na osymepen enacmuyen KOHmMuUHYyM: OCHOBHU TIOHATUS U XUIIOTE3U; OTYETHA
U aKTyajlHa KOHQUTIypaus, CKOpPOCT M YCKOpPEHHE; TeH30p Ha aedopmarusi; BEKTOp-
IIPEMECTBAHE; YCIOBUS 32 CbBMECTUMOCT Ha Jie(hopMaIuTe.

Cunu u Hanpejcenus 6 08yMepeH enacmuyeH KOHMUHyym: OOEMHU U KOHTAKTHU CHIIH;
TCH30p Ha HAIIPCKCHUC, KOHCTUTYTUBHU YPABHCHHA 3a XOMOI'CHHU U HU30TPOIIHU CIIACTUYHHU
TEia.

Ypaeuenun 3a pasnoeecue u Oosusricenue na oeymepen enacmuuen KOHmMuHyym: OalaHCHU
MPUHIIMIIY; 3aKOHM 3a 3ara3BaHe Ha Maca, UMITYJIC, MOMEHT Ha UMITyJICa U €HEPTHUs; ypaBHEHUS
3a paBHOBECHE U JIBH)KEHUE.

Mexanuka na ouomemopanu: MaremMaTndaecku MOJICIIH 3a OTIMCAaHUE Ha PAaBHOBECHUTE (GOpMHU
M MEXaHMYHOTO TIOBEJACHHE Ha KJIEThUHM MeMOpanu; Teopuss Ha  Canham-Helfrich —
BapHallOHEeH (yHKIMOHA U YypaBHEHHE 3a paBHOBECHE; MaTepUaIHM MapaMeTpu Ha
CTpYKTypaTra — CIOHTaHHA KpUBHHA M KOpaBUHATa Ha OT'bBaHE.

Mexanuka Ha 6b2i1epoOnu Hawocmpykmypu: MareMaTHdecKu MOJEIM Ha PaBHOBECHUTE
dopMH M MEXaHMYHOTO IIOBEIEHHE Ha BBIJICPOJHU HAHOCTPYKTYpPH (HAHOTPBHOMUKH U
¢dynepenn); Teopus Ha Tu&Ou-Yang, BapuanimoneH GyHKIHMOHAT U ypaBHEHUE 32 pAaBHOBECHE.

10. Quaunopuunu paenosecnu Gopmu Ha OUOTOZUYHU MEMOPAHU U  6b21EPOOHU

HanompvOUYKu: YpaBHEHUE 32 PABHOBECHE; AHAJUTUYHU PEUICHHS Ha YpPaBHEHHUETO 3a
paBHOBECHE; NPAMETPUYHU YpPAaBHCHUS HA pPABHUHHU KpPUBM, TIEHEPUpAILU UUIUHAPUYHU
paBHOBECHH (pOpPMHU NP pa3IMUHU XUAPOCTATUYHH HATOBAPBAHUS.

11. Akcuanno-cumempuunu  pagnosechu  Gopmu Ha OuomemoOpanu u  6b21EPOOHU

Hanocmpykmypu: YpaBHEHHE 3a PaBHOBECHE; AHAIWTUYHU PEIICHUS HA YpPaBHEHUETO 3a
paBHOBecHE; IpaMETPUYHM YpPAaBHEHUS HA pPABHUHHU KPHUBH, TEHEPUPAILM AKCUAITHO-
CUMETPUYHH PAaBHOBECHHU (POPMHU MPH PA3IUIHHU XUAPOCTATUIHN HATOBAPBAHMUS.

12. Pagnosecnu ¢hopmu na ouomemopanu u 6v21€poOHU HAHOCMPYKMYPU RNPU PA3AUYHU

6bHUWIHU 6b30eiicmeusn: PaBHOBecHH (HOpMU Ha YEepBEHH KPBBHH KIETKH; nedopmanus Ha
WH)KEKTUPAHU KIIETKH, MPUJICTTHATH KBbM IUIOCHK TBBPZ CyOCTpaT; CBPB3KH Ha BBIJTICPOIHU
HAaHOTPBOWYKH ¢ TPaeHOB JIUCT WU APYTH BBIICPOIHU HAHOTPHOUUKH.
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Kpurepumu 3a ouenka

W3nurseT € ¢ MMPOABIIKUTCIIHOCT 4 gaca 1 c€ CbCTOH OT ABC 4aCTH — IMMCMEH U YCTCH.

Ha numcmenuss u3muT JAOKTOPAHTBHT pa3BMBa CBOUTC HACU MW KOHICIOWHU I10 [ABa BBIIPOCA OT

KOHCIIEKTa U €/IHA 3a/1a4a.
Ha ycTHMS M30UT JOKTOPAaHTBHT OTroBaps Ha 3aJaJeHU OT XKYPUTO BBIIPOCH, CBBP3aHM C TEMAaTa Ha

Kypca.

Kpaiinara orenka e ot 2 110 6 (¢ Tounoct 110 0.5).
Ts ce hopmupa Ha 6azara Ha CIEAHOTO CHOTBETCTBUE:



OtnuueH (6)

MHu.1008p (5)

Ho6wp (4)

Cpenen (3)

Cnab (2)

OTan4HO Bazee
Marepuana.
HznoxenneTo e
H3YEPIATEITHO,
MOCJICIOBATEITHO,
KOMIIETEHTHO,
JIOTMYHO U
XapMOHUYHO.
IIpaBuinno
000CHOBaBa
MpeUIaraHuTe
peleHu s, 3Hae KaK
n1a 000011aBa u
H3Jara MaTepuana
0e3 fa mpaBu
rpemkun. [IpuTtexxasa
HEOOXOMUTE
YMEHHS 32
M30BJIHEHHE HA
MPAKTUICCKU
3aJa4u.

Tlo3naBa marepuana.
M3nara ro npaBmiHO
0e3 ma Jorycka
ChILIECTBEHU
HETOYHOCTH.

Moske mpaBwITHO A2
MpUIara TCOPCTHIHH
TPUHITAITA U
MpUTEKaBa
HEOOXOTUMUTE
YMEHUSA 3a
U3IIBJIHCHUEC Ha
IMPpaKTUYCCKU
3aa4u.

Bnanee romsma gact
MaTtepuana, Ho
JIOTTyCKa
HETOYHOCTHU NpH
H3JI0)KEHUETO U
OTTOBOpUTE Ha
BBIIPOCUTE.

Hma n3BecTHH
HESICHOTHU TIPH
OITUTHTE 3a
Mpujiarane Ha
Martepuana B
MIPAKTHYECKH
CUTYAIIHH.

Bnanee camo yact ot
Mmarepuana, HO ce
3aTpyIHsBA B
OTJENHUTE AeTallnu.
Jomycka
HETOYHOCTH BbB
(hopMyIMPOBKHTE U
HapyIaBa
MOCTIEI0BATEITHOCTTA
MIpH NIPEICTABIHETO
Ha matepuan. Mma
3aTpyAHEHUs IpU
U3IIBbJIHCHUC Ha
HPaKTHYECKA
3aJa4H.

He no3naBa
3HAYMTEIIHA YaCT OT
Marepuana, T0ImycKa
CBIIECTBEHU I'PELIKU
H C TOJIEMH
TPYIHOCTU
H3ITBJIHIBA
MIPaKTUYECKHU
3a1a4H.

VYuebHarta mporpamMa € oOChbJeHa W oJ00peHa Ha 3aceJaHue Ha ceKuus ,,MaremaTHuecKo

Moenupane U uncieH aHanus® Ha 09.03.2020 r.
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YyeOHaTa mporpama e pasriefana ot Jupexropckus cpBeT Ha UMU-BAH
Ha 12.03.2020 r. (mpotokou Ne 10).

VYuebnara nporpama e npuera ot Hayunus ceBer Ha UMU-BAH
Ha 13.03.2020 r. (mpotokoi Ne 4).
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