degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJIEHO
JupexTop pu3TEeX-IMIKOJIbI
OHMOJIOrHYeCKOM U MeTUIIMHCKOI
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: buomonekynsipHbie B3aMMOIEHCTBHS
10 HANPABJIEHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: buoumnxenepus n 6uonHpopmaruka

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kadempa MONEKYIIPHON U KIIETOYHOU OMOJIOTHI

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHnnpoBaHHblil 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy coctaBui: A.C. 3acenarenes, 1-p ¢pu3.-Mart. HayK, Ipodeccop

[Iporpamma obcyxneHa Ha 3aceqannu Kadenpsl MOIEKYISIpHOM U kietouHor 6uonoruu 04.06.2020



AHHOTANMA

Llenpro JaHHON IUCHUIUIMHBI SIBISETCS NPUOOPETEHUE CTYACHTAMH 3HaHWHA B 00JIaCTH B3aUMOJICHCTBUS
OMOJIOrMYECKUX MaKpOMOJIEKYa APYr ¢ Jpyrom, oOpasoBaHus crenuduunelx KommiekcoB JIHK-murann,
OKCIIEPUMEHTAIBHBIX METONOB OOHApYy)KEHHS UM TECTHpPOBaHHA Tmpolecca o00pa30BaHMs KOMILICKCOB
JHK-nmurana, MeToIoB CpaBHUTENBHOTO ONpENENEHHUs CTAOMIBHOCTH M CTPYKTYpPHBIX XapaKTEPUCTHK
KOMILJICKCOB, TEOPUH aJCOPOIMH TMPOTSHKCHHBIX JIMTAHAOB Ha pEryaspHbIX monuMmepax. CTyIeHT mocie
OCBOGHHS Kypca Oymer moOHUMaTh (yHAaMEHTalIbHbIE OCHOBBI B3aUMOJAEHCTBUS  OMOIOTMYECKHX
MaKpOMOJIEKYJI IPYyT C AyProM, BOSMOKHOCTH TPHIIOKEHUSI TOTYYCHHBIX 3HAHUH B METUIIMHE, (DapMaKOJIOTHH,
OMOTEXHOJIOTUHU U JPYTUX CMEXKHBIX 00IACTSX.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

IpuoOpeTeHne CTYICHTaMH 3HaHUH B 00JIaCTH B3aUMOJCHCTBUS OMOIOTHYECKUX MaKPOMOJIEKY JIPYT C
npyroMm, oOpasoBanusi cnenuduuHsix KomiuiekcoB JHK-nmurann, skcnepuMeHTadbHBIX METOIOB
OoOHapy)KeHMs ¥ TECTHpPOBaHMs Iipouecca oOpasoBaHusi komiuiekcoB JIHK-nmurana, — meronos
CPaBHUTEIILHOTO ONpEAETCHUS CTa0MIBHOCTH U CTPYKTYPHBIX XapaKTEPHCTHUK KOMILJIEKCOB, TEOPHH
acopOIMK NPOTSHKEHHBIX JIMTAHIOB HA PETYIISPHBIX MOJIMMEPaX.

3agauu AU CHUIIHHBI

* CO3J]aHHE OCHOB 3HAHWI B 00JIACTH B3aMMOJICHCTBHSI MEX/Ty OMOJOTHUECKUMH MaKPOMOJICKYIaMH;

. ¢dopmupoBaHue (yHIAMEHTAIBHBIX OCHOB, HEOOXOAMMBIX JUIS TOBBIIIEHHS TBOPYECKOIO H
HCCJIEI0BATENbCKOrO MOTEHIMANA CTYIEHTOB.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
[IK-1 CrocoGen cTtaBuTh, HOpMann30BbIBaTh U |PC3Y/IBTAThI

pemiarh 3a/a4u, B ToM uncie pa3padarsiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH MareMaTH4ecKue MOAEIH ISl ONUCAHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHUH M MTPOIIECCOB, OLIEHNBATH KA9€CTBO pa3paboTaHHOMN
aHaJIM3UPOBATh HAyYHbIE TPOOIEMBI, [TOyYaTh |MOJEIIN

HOBBIC HAYyYHBIC PE3YJILTAThI [IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIAThH
uH(pOpMaNNIO 00 aKTyalbHBIX Pe3yibTaTaX MCCIIEIOBAHUHN B
pamMKax TemaTH4eckoi o0macTu cBoed mnpodeccruoHaTbHON
JEATEIIHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI
3HAThb!

- (¢yHAaMEHTAIbHbIE OCHOBBI B3aUMOJIEHCTBHSI OMOIOTMYECKUX MAaKPOMOJIEKYJ APYT C AYProMm;
- BO3MOYKHOCTH NPUJIOKEHHS MOITYyYEHHbIX 3HAHWH B MEIULUHE, (apMaKoIOrnu, OMOTEXHOJIOTHN U
JOPYTUX CMEXHBIX O0ACTSIX.

YMETB:

- (opmynupoBaTh U CTAaBUTH 337a4y UCCIEIOBAHUS U €€ TIOATAITHOTO BHIITOTHEHUS,
- BIIaJIeTb TEXHUKOH MOMCKA U aHaIu3a HHPOopMauy, HaxoguMoil B UntepHere;
- TIPEICTaBIIATH MOJYYECHHBIC PE3YJIbTaThl HCCIICIOBAHUM B YCTHOM 1 HamaqHOI (opme;
- JeNIaTh MPaBUJIBHBIE BBIBOJIBI U3 COITOCTABIEHMS PE3YAbTaTOB TEOPUH U SKCIIEPUMEHTA,
- TIOIb30BAaThCSl CBOMMHM 3HAaHHMSMHU IS PEUIeHUs (yHIAMEHTAJIbHBIX M TNPHUKIAJHBIX 3a1a4 U
TEXHOJIOTMYECKUX 3a/1a4.
BIIAJICTh:

- HaBBIKAMU OCBOCHHSI 0OJIBIIOTO 00beMa HH(pOopMaIuy;
- HaBBIKAMH TPaMOTHOH 00paOOTKM pEe3yJabTaTOB OIBITA M CONOCTABICHHS C TEOPETUYECKUMH
JaHHBIMHU.



4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

Tema (pazmen) TUCITUTUIHHEL

TpynoeMKOCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.

Jlexkuiun | Cemunapsbl

JlaGopar. paboTsr

CaMocT.
pabora

BosmoxHOCTH u HpeaeIbl
MPaKTHYECKOTO NPUMECHEHHS
IKCTIEPUMEHTAIBHBIX METO/I0B
OOHapyKeHHsI ¥ TECTHPOBAHHMS IpoLecca
KOMIUIEKCOOOpa30BaHMUsI

Brei6op sKCIEpUMEHTaIbHBIX — yCIOBHI
TUISL ONpeAeIICHUS CTEXHOMETPUHN
KOMIUIEKCa B PAacTBOpE M H3MEpEHHUs
KOHCTAHTHI CBSI3bIBAHUS

Knaccuduranums JHK-cnenupuanbix
JIUTaHJ0B o  THUIIAM CTPYKTYD
KOMILIEKCOB

KoHcTpynpoBanue auranioB, ClioCOOHBIX
n30UpaTeNbHO CBSI3BIBATBCS c
OIIpeIeJIEHHBIMU 110CJIE0BATENbHOCTIMU
nap ocHoBanui JIHK

JIuneitnoe MPEICTABICHUE
MHOTOKOHTAKTHBIX B3auMOJeiiCTBUI
MEXK]Ty MAaKpOMOJIEKYJIaMU

MonenbpHble IIOCTPOEHUS u
KOH(pOpMaIMOHHBIN aHaJINu3
MEKMOJIEKYJIIPHBIX B3aUMOAECHCTBAN

Omnpenenenrie W BBIOOP ONTUMANBHBIX
IKCIIEPUMEHTAJIbHBIX YCIIOBUHM
00pa3oBaHUsl OHMOJIOTUYECKH AKTUBHOIO
TUIIA KOMILJIEKCa

[Mpobnema CUHTE3a
JHK-cBsi3bIBatonmxcs
CEKBEHC-CITEITU(UIHBIX COETUMHEHUIA

COBpeMeHHBIe MMpCACTaBICHUA (6]
MOJICKYJISIPHBIX MCXaHU3Max
6CHKOB0—HyKHCI/IHOBOF0 Y3HaBaHUA

10

Crepeocnenin(UIHOCTH
OMOMOJICKYJISIPHBIX B3aUMOJICHCTBUI

11

OKCIIepUMEHTaIbHBIE MIPUEMBI
oTpeJieIeHuUs CTPYKTYPHBIX
XapaKTEPUCTHUK KOMILIEKCOB
JHK-nurang

12

DIeMEHTEI Teopuu azcoponuu
MPOTSKCHHBIX JIMTAHOB Ha PETYISPHBIX
royimMepax

13

DHepreTuyecKue XapaKTEPUCTUKU
cBsi3pIBanus muranaoB ¢ JJHK

Wtoro wacos

30

15

HO,I[FOTOBKa K 3K3aMCHY

0 gac.




OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 2 (Becennuit)

1. Bo3MOXHOCTM M IpeAensl MNPaKTUUECKOIo IPUMEHEHHs] HKCIIEPUMEHTAIbHBIX METOJ0B
0OHapyKeHHS U TECTUPOBAHUsI IIPOLIECCa KOMIJIEKCOOOpa30BaHUs

Bo3MoxHOCTH 1 ITpeesibl MPaKTHYECKOTO MPUMEHEHUS SKCIIEPUMEHTAIBHBIX METOI0B OOHAPY KEHUS
W TECTHpPOBaHUS Tpoliecca KOMILIeKcooOpa3oBaHus (omrtudyeckue wmeronsl, I[P u  SMP,
PEHTICHOCTPYKTYpPHBIM aHanu3, OJJIEKTPOHHAsI W TYyHHENbHAs MMKPOCKONMS, KaJOpUMETpPHS,
(GyTIPUHTHHT, PAaBHOBECHBIN TUAN3, THAPOJUHAMHYECKIE METOIBI).

2. Bb16op 3KCHepMMEHTAIBHBIX YCIOBUH ISl ONpPEIesICHUs CTEXHOMETPHH KOMIUIEKCa B pacTBOpE U
M3MEpPEHUS KOHCTAHTHI CBA3BIBAHUS

BBI60p IKCIICPUMCHTAJIbHBIX yCJ'IOBI/Iﬁ JJIL OpPEACIICHUA CTCXUOMCETPUH KOMINUJICKCA B pAaCTBOPC U
N3MEPCHUS KOHCTAHTBI CBA3bIBAHU.

3. Knaccudukanus JJHK-cnennuIHbIX THTaHIOB 110 TUTIAM CTPYKTYP KOMILIEKCOB

* Hurtepkamsinus

1. UnTepkanupyromue coeInHEeHus

[J  MHTrepkansius c Jiakajau3anuelil 4acTi MOJICKYJIbl JIUTaH/Ia B Y3KOW WIIM ITUPOKOH 60po3akax
JHK

[J buc- u Tpuc-uHTEPKAISLHSL

2. Jlokanuzanus coenuHeHni B y3koit 6oposake JJHK

O IlupponkapbokcamuaHbie, OeH3MMHUAa30IbHbIC U Ipyrue AT-cnenuduynbie Turanast

JlumepHOE CBA3BIBAHUE JINTaH/IOB

buc-HeTporncuHbl

JlexcuTporncunsl

I B [

KoBasleHTHO CBSI3BIBAIOLINECS COCTUHEHUS
OJIuranzgpl, criocoOHbIe paciueuiaTh caxapodocdarusiii ocroB JHK.

3. JluraHmel, TIOCTPOSHHBIE Ha OCHOBe KoMmOmHammu pa3nuaabix JIHK-cBs3wBaromumxcs
CTPYKTYpPHBIX MOTHBOB

[ Pacmenustomuecst ruOpUIHbIE COGANHEHNUS, HCKYCCTBEHHBIE PECTPHKTA3bI

[J CoenuHeHus1, OCYILECTBIAIOLINE PACIEIUIEHUE 110/ BO3AEHCTBUEM Pa3IMUHBIX TUIIOB U3JIy4EHUH
{1 KomOuiekcoHsl, cofepKaliye aaKmInpyone Ipyibl.

4. JIuraHpl, TOKATH3YIONIHECs MPH CBA3BIBAHUN B IIUPoKoi 6opo3ake JTHK

4. KoHCTpyWpOBaHHE JUTAHJOB, CIIOCOOHBIX HW30UPATENFHO CBS3BIBATHCS C  OIPECICHHBIMU
nocueaoBarenbHoCTIMU nap ocHoBanuil JJTHK

KoncTpynpoBanue nuranzioB, CIOCOOHBIX HM30HMpaTelbHO CBA3BIBATBCS C  ONpPEIEICHHBIMU
nocienoBareabHOCTAMH ap ocHoBanuit JIHK.

5. JInHeWHOE NpeACTaBICHUE MHOIOKOHTAKTHBIX B3AUMOJAEHCTBUI MEXY MaKpOMOJIEKYIaMuU

JIuHeliHOE NpeACTaBIECHUE MHOTOKOHTAKTHBIX B3aWUMOZECHCTBHM MEXKIYy MaKpOMOJIEKYJIaMH.
H3meHeHne CBOOOTHOIN SHEPrUM M KOHCTAaHTa CBs3bIBaHHA. Du3nueckas MoAeib, OOBSICHSIONIAS
3hdeKT OMONIOTHYECKOro ACHCTBHUS PETYIASTOPHBIX OCJIKOB M JPYTUX JHTaHAOB, M30WMPATEIbHO
CBSI3BIBAIOILIUXCS C OIPE/ICIICHHBIMU TIOCIICA0BATEILHOCTIMHU T1ap ocHoBanui JITHK.

6. MOI[CJ'IBHBIG MMOCTPOCHUA U KOH(bOpMaHHOHHBIfI aHaJIN3 MCIKMOJICKYJIAPHBIX BBHI/IMOZ[CI\/’ICTBI/If/'I




[TpeacraBneHus 0 BO3MOXHOCTAX MOJIEKYJISIPHON IpauKu U O METOJIE MOJIEKYJISIPHON TUHAMUKH.

7. OnpeneneHue 1 BHIOOP ONTHUMAIbHBIX 3KCIEPUMEHTAIBHBIX YCIOBUI 00pa30BaHus OHOIOTHMYECKH
AKTHUBHOTO THIIA KOMILJIEKCA

OmnpeneneHrue U BHIOOP ONTHMAIBHBIX AKCIIEPUMEHTAIBHBIX YCIOBUH 00pa3oBaHUsI OMOJOTMYECKH
aKTUBHOTO THIIAa KOMIUIeKca. KadecTBeHHBIE METOAbl CpPAaBHUTEIBHONW OLEHKH CTAOMIBLHOCTH
KOMILIEKCOB.

8. [Ipobnema cuntesa JIHK-cBs3bIBatOmmxcst CEKBEHC-CIIEUPUUHBIX COSTUHEHUH

[Ipo6nema cunte3a JJHK-cBsA3bIBatOIUXCs: CEKBEHC-CIICITMPUUHBIX COeMHEHMA. PoIbh peakimoHHBIX
LEHTPOB U JIOKAIbHBIX U3MeHeHni koHpopmauuu JHK B o6pazoBanum crnenuduyHbIX KOMILUIEKCOB
JHK-murana.  OddexTuBHOCTh NpUMEHEHUS pPEe3yJibTaroB TEOPETUYECKHUX  PacyeToB UL
MPaKTUYECKUX PEKOMEHAINI 110 KOHCTPYHPOBAHHIO M HAIIPABIIEHHOMY CUHTE3Y JIUTaH]IOB.

9. COBpeMeHHLIC MNPCACTABJICHUA O MOJICKYIISIPHBIX MCXaHU3MaX 66J’IKOBO—HYKIICI/IHOBOFO Y3HaBaHUsA

[lonarue o gepMeHTax Kak O OEIKOBBIX BEIIECTBAX, OONAJAIOMINX KaTaJIUTHYECKUMHU (YHKLHUSMU.
OCHOBHBIE HOJIOKEHUS TEOPHH (PepMEHTATUBHOIO KaTtanu3a. Kunernka hepMeHTaTUBHOTO KaTan3a.

10. CrepeocrnienmuuHOCTE OMOMOJEKYISPHBIX B3aUMOJICHCTBUH

Crepeocnienin(pUYHOCT, OUOMONEKYISPHBIX B3auMojelcTBuid. [lpupona cuil, ONpeAemsIoNHNX
B3aMMOJICHCTBHS MEXIy OHMOJIOTMYECKUMH Makpomosekyinamu. [lpumepsl crepeocnennuyHbIx
MEKMOJIEKYSIPHBIX ~ B3aUMOACHCTBHUH,  ONpPEACTAIONMX  (YHKIMOHMPOBAaHME  BAKHEHIIMX
OMOJIOTHYECKIX CHCTEM.

11. DkcrepuMEHTAIBHBIE TPUEMBl ONPEICICHUS CTPYKTYPHBIX XapaKTEPUCTHK KOMILIEKCOB
JHK-nurang

OKCTIepUMEHTANbHbBIE  NPHUEMBl  OMpEAENIEHUS  CTPYKTYPHBIX  XapaKTePUCTHK  KOMILJIEKCOB
JHK-nuraun;

* Omnpenenennie koHGopmaruu ydactka JJHK, Bxozgsimero B cocTaB KOMILIEKCa C IUTAHIIOM;

* Pasmep yuactka JJHK, 3aHrMaeMOro MoJIEKyJIOM JTUTaHa IPY CBSI3bIBAHUU;

* OnpezneneHne HaKIOHA MJIOCKOCTH XpoMOQopa MOJIEKYIbI JIMTaHJa OTHOCUTEIBHO OCH JBOWHOM
crupanu JTHK;

. Onpenenenne Ooposaku apoiHoN crmpanu JIHK, 3anmmaemoli mosekynod jnuranjga mpu
CBS3bIBAHUU;
. Pentrenocrpykrypubeiii aHammz u 2d-SAMP B u3y4YeHMH KOMIUIEKCOB HU3KOMOJEKYISIPHBIX

JIMTaHJO0B C IBYXCIHUPAIbHBIMUA CHHTETHYECKUMH OJIUTO/1e30KCHPUOOHYKIICOTHIAMHU.
12. DnemMeHThI TeOpUH afCcOpOLNH MPOTKEHHBIX JIUTAHIO0B HA PErysIpHBIX OINMepax

* AncopOums Ha TOMOIIOIUMEDPE;
* HavansHbIN X0/ U30TEPM aCOPOITNY;
* [Ipuembl TOCTPOEHUS CTATUCTUYECKUX CYMM U BBIBOJIA YPaBHEHHUH aaco0Iuu;

. Yuer KOONEpPaTMBHOCTH, BBI3BAHHOM B3aMMOACUCTBUEM MEXAY MOJIEKYJIAMHU Jarasnaa,
ancopoupoBannbiMu Ha JIHK; cBsi3biBaHne nuMepos;

° KOHKypGHLII/ISI MCXKAY MOJICKYJIAMU NBYX JIMTAHAOB 3a MCCTa CBA3bIBAHUA HaA I[HK,

* Pacuer KoHCTaHT CBsI3BIBaHUS CekBeHC-crnenmduunoro nuranga Ha [IHK co cmydaiinoit wnm
JETEPMUHUPOBAHHOM MOCIIEI0BATENBHOCTHIO AP OCHOBAHUM.

13. DHepreTuvecKkne XapakTepUCTUKH CBsI3bIBaHMs JurannoB ¢ JJHK



DHepreTUYecKue XapakTepUCTHKH cBs3biBaHus JurannaoB ¢ JIHK. H3zorepmbr ancopOium B
omioxkennn Cxatuapga. IlpoOnemsl ananmmza uzorepMm aacopbumu mosekyn jurangoB Ha JHK c
pa3IMyYHBIM COCTAaBOM IIap OCHOBAHUN M ONpPENEICHUS B MOJIEKYJE JIMTAaHAa YHUCIA PEaKIMOHHBIX
LEHTPOB, CIEHUPUUHBIX K ONPEACICHHBIM OCHOBAHUSIM.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

JlanHas nuTepaTypa npeaocrasisieTcs 0a30Boi kadeapoii:

1. b. Honrruar. Hogeitmme meTozs! uccienoanus onocuctem. M: Texnocdepa, 2005

2. W. Tunoxo, K. 3ayap, Ix. Baur, [Ix. [Tarmucu. ®usznueckast xumus. [[puHINIIBI 1 TPUMEHEHHE B
Oouonorndeckux Haykax. M: Texnocdepa, 2005

JomnonHutenbpHas auTeparypa

HanHas nutepatypa npegocrasisiercs 6a30Boi kadeapoii:
1. Kanrop Y., lllummen I1. Buoduznueckas xumusi, M.: Mup, T. 1 1 2, 1984, . 3, 1985.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

st wactu 3anstuii notpedyerca Zoom. Google Drive miis qoctyna Kk MarepuaiaM Kypcea.
[TpuBeTcTByeTCS HamMuue BO BpeMs 3aHATUI cMapT(GOHOB/HOYTOYKOB AJIsl y4acTHsl B UHTEPAKTHBHBIX
YIPaXHEHHUSX.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, MpOCIYIIaBIINI Kypc, JOKEH C OIHOW CTOPOHBI, OBIAAETh TECOPETHYECKUM aIllapaTom
KBAaHTOBOM XMMMH, a C JPYrod CTOPOHBI, JOJKEH HAyYUThCs NIPUMEHAThH IIOJyYEHHbIC 3HAHUS Ha
MPaKTUKE. YCIEIIHOE OCBOEHHE Kypca TpeOyeT CaMOCTOSTElIbHOH padoThl cTyneHTa. B mporpamme
Kypca JUIsl CaMOCTOSATENIbHOM paboThI CTyI€HTa HaJl TEMOW OTBOANTCS MUHUMAJILHOE BPEMSL.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— popaboTKy yueOHOTo Marepuarna,

— YTEHHE U KOHCIIEKTHPOBAHUE JIOTIOJIHUTENIBHOI JINTEPATyPHI,

— MO/ITOTOBKY OTBETOB HA BONPOCHI, IPETHA3HAYCHHBIX JUISl CAMOCTOSATEIBHOTO N3YYCHHS,
— pelIeHHe 3a/1a4, MPeIaraeMpIX CTYJCHTaM Ha 3aHATHSX,

— MO/ITOTOBKY K aTTECTALUH 110 JUCIHUILINHE.

PyKkoBOICTBO M KOHTPOJIb CaMOCTOATENBHOM pabOThl CTylEHTa OCyHIecTBIseTcss B (opme
WHAMBHUIYaJbHBIX KOHCynbrauuid. Ilokasarenem BIaZieHHs MaTepUaoM CIY>KUT YMEHHE pellaTh
3agaun. Jns ¢GopMupOBaHHS yMEHHsSI NPUMEHATh TEOPETHUYECKHE 3HAHUS Ha IPAKTHKE CTYACHTY
HEoOX0AMMO pemaTh Kak MOKHO Oosnbiie 3aaad. [lpu pemennn 3agaq Kaxaoe AeHCTBHE HEOOXOAUMO
apryMEHTHPOBaTh, CChIIAsICh HA PACCMOTPEHHBIN paHee TEOPETUUECKUH anmapar.

OOBIYHO TPUAEPKUBAIOTCS CIEAYIONIEH CXEMBbl: N3yYeHHE Marepuasa MO KOHCIEKTY B TOT K€ JIEHb,
y4eOHON 1 HAay4YHOH JIUTEeparype, MOAroToBKa OTBETOB Ha BOMIPOCHI, pemeHue 3a1ad (1 yac).



BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHMYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YCHUS OTICNBHBIX TEM, BOINPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpENoAaBaTelto.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

Nnpo¢uJIb NOATOTOBKH: buounxenepus n 6uonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa MONEKYIIPHON U KIIETOYHONW OMOJIOTHI

Kypc: 1

KBaJU(PUKAHA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

Pa3zpaGoTunk: A.C. 3acenarenes, 1-p ¢hu3.-Mat. HayK, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (WIn)
OKCIIEPUMEHTAIbHBIE METObI MCCICAOBAHNN K KOHKPETHOM
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
[MK-1 CriocobeH cTtaBuTh, GoOpMann30BbIBaTh 1 |PC3YIBTAThI

peats 3a1a4y, B ToM uncie paspadareiBath 1 [[IK-1.2  CrocoGeH  BBIIBUTAaTh  TUIOTE3bl, CTPOHTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIN MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3ydaeMbIX
M3y4YaeMbIX SABJICHHN U MPOLIECCOB, CACTEMHO  |SIBJICHHH M MPOLIECCOB, OLEHUBATH KAU€CTBO pa3paboTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAYUHbIC PE3yIbTAThI I1K-1.1 CrocobeH HaxoaWTh, aHAIM3UPOBATH M 0000LIATH
nHpOpMaNNIO 00 aKTyalbHBIX Pe3y/IbTaTax HCCIICIOBAHUN B
pamMKax TemaTHdeckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus qUCIUIUIMHEI « BHOMONEKyIspHBIE B3aUMOICHCTBUS O0YUaIOITHICS TOJKEH:

3HATh:
- (yHIameHTaIbHBIE OCHOBBI B3aMMOJCHCTBHS OMOIOTMYECKHX MAaKPOMOJIEKYII APYT C Iyprom;
- BO3MOXKHOCTH NPUJIIOKEHUS MOITYYECHHBIX 3HAHUH B MEIULMHE, (apMaKoJIOTuu, OMOTEXHOJIOTHH H
JPYTHX CMEKHBIX 00JIacTsX.
YMeThb:
- (opMynupoBaTh U CTaBUTH 33/1a4y MCCIEJOBAHUS U €€ IOATAIHOTO BHIOIHEHMS,;
- BIIAJICTh TEXHUKOH MOMCKA U aHau3a MHPOpMaIuK, HaxoauMoit B UnTepHeTe;
- TPEACTaBIATH NOJTYUYCHHBIE PE3YJIbTAaThl UCCIICAOBAHMN B YCTHON U HAIVISIIHON (hopme;
- Jlenarhb IpaBUIIbHBIE BHIBOABI U3 COIIOCTABICHUS PE3YIbTaTOB TEOPUU U IKCIIEPUMEHTA;
- TIOJIb30BAaTbCsi CBOMMH 3HAHHMSIMHM [Jsl pelieHus (QyHAaMEHTAIBHBIX W MPHUKIAIHBIX 33434 H
TEXHOJIOTUYECKUX 3a/1ay.
BJIaJeTh:
- HaBBIKAMH OCBOCHHMSI 00IBIIOTO 00beMa HH(pOpMaH;
- HaBBIKAMM TPaMOTHOH 00pabOTKM pe3yabTaToB OIBITA M CONOCTAaBICHHUS C TEOPETUYECKUMHU
JAHHBIMU.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Bo BpEMs TCKYIICTO KOHTPOJIA CTYACHT JOJDKCH YMCTh OTBCTUTDH HA CJICAYIOIIUC BOIMPOCHI:

1. CrepeocnenupuuHOCTh OMOMOJNEKYISIPHBIX B3auMonercTBuil. [Ipumepnl cTepeocnenupuaHbIX
MEKMOJIEKYJISIPHBIX B3aUMOACHCTBUMN.

2. Ilpupona cui, onpeaensiomuX B3auMOIeHCTBUS MEXTy OMOJIOrMYECKMMU MaKpOMOJIEKYJIaMH.
3. JIu"eitHOE TIpeICTaBIeHHEe MHOTOKOHTAKTHBIX B3aUMOJIEHCTBUI MEXTy MaKpOMOJIEKyIaMH.
4. N3ameHenne CBOOOIHOM SHEPTUH U KOHCTAHTA CBSI3bIBAHUSI.

5. ®usnyeckas MoJenb, 00bsCHSIOMAs 3PPEKT OUOIOTHYECKOTO JNEHCTBUS PETYISATOPHBIX OCIKOB H
JPYTUX JIMTaHJOB, W30HMPATENbHO CBS3BIBAIOIIMXCS C OIPEACIICHHBIMU IOCIEA0BATEIHLHOCTIMH Tap
ocHoBanuii JTHK.

6. [Ipobema cunTe3a JIHK-cBA3BIBatOMNXCS CEKBEHC-CTIEIU(PHUIHBIX COSTMHEHUH.

7. Poip peakuMOHHBIX LIEHTPOB M JIOKAJIbHBIX H3MeHeHuil koH(opmanun JHK B oOpasoBanuu
cnenuduanbix komruiekcoB JJHK-nmuran.

8. Bo3moxHocTM U mpenenbl NPaKTUYECKOIO IMPUMEHEHUS 3KCIEPUMEHTAIbHBIX METOJOB
oOHapyKeHHs U TECTUPOBAHMS MpoLecca KOMIUIEKCooOpazoBanus (ontudyeckue meroast, 1P u AMP,
PEHITEHOCTPYKTYPHBIM ~ aHaiu3, OJJICKTPOHHAs W TyHHEJIbHAs MUKPOCKOINHUS, KaJIOpUMETpus,
(YTOPUHTHHT, PABHOBECHBIN AMAJIN3, THAPOAMHAMUYECKHE METO/IBI).

9. Ompenenenne 1 BBIOOP ONTUMANIBHBIX HKCIIEPUMEHTAIBHBIX YCIOBHM 00pa3oBaHMs OMOJIOTHYECKU
AKTHUBHOI'O THIIA KOMILJIEKCA.

10. KauecTBeHHBIE METO/IBI CPABHUTEIILHOM OIIEHKH CTAOMIBHOCTH KOMITIIEKCOB.




11. BeIGOp SKCTIEpUMEHTAIBHBIX YCIOBUHM JUIS ONPEENICHNsI CTEXHOMETPHH KOMILUIEKCAa B PacTBOpPE M
M3MEpPEHUST KOHCTAHThI CBSI3bIBAHMSL.

12. DkcrepyMeHTABHBIE TPUEMBI ONPEICICHUS CTPYKTYPHBIX XapaKTEPUCTHK KOMIUIEKCOB
JHK-muran.

13. IIpob6aembl aHaIM3a U30TEpM afcopOuuu Mosekyn aurasaoB Ha JJHK ¢ pasnuuneiM cocTaBoM map
OCHOBaHHMH M OIpEAETCHUS B MOJIEKYJIE JIMraHIa 4HCIa PEakIMOHHBIX LEHTPOB, CHEHHU(UYHBIX K
OIIpEACICHHBIM OCHOBaHMAM.

14. DHepreTuuecKkue XapaKTepUCTUKU cBs3bIBaHus aurangos ¢ JJHK.
15. Knaccuduxaunsa JAHK-crnenuduuHpIx TUranoB M0 THIAM CTPYKTYP KOMIUIEKCOB.
16. CoBpeMeHHBIE IPEACTABICHHUS O MOJIEKYISIPHBIX MEXaHU3MaX OEJIKOBO-HYKJIEMHOBOTO y3HABaHMA.

Bo Bpemst 3aHATHII MOTYT IPOXOANTH HHTEPAKTHBHBIE OOCYKACHUS B yaTax Kypca, 4To OyJeT sSBIATHCS
JOMAIlHUM 3aJaHieM. BO3MOXXHO BBINOJHEHHE MAaTEHTHOTO IOMCKA B KaueCTBE CaMOCTOSITEIBHON
3a7a4d. YCHEIIHOe BHITOJHEHUE BCEX 3a/IaHUi 110 KypCy U BBIITOJHEHHE KOHTPOJIBHBIX CPE30B 3HAHUIM
JlaceT MPEUMYIIECTBO Ha MU depeHITUPOBAHHOM 3a4eTe.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

1. CrepeocnenupuuHOCTh OMOMOJNEKYISIPHBIX B3auMonercTBuid. [Ipumepsl cTepeocnenupuaHbIX
MEKMOJIEKYJISIPHBIX B3aUMOACHCTBUMN.

2. Ilpupoza cui, onpeaensiomuX B3auMOIHCTBUS MEXTy OMOJIOIrMYECKMMU MaKpOMOJIEKYJIaMH.
3. JIu"eitHOE TIpeICTaBIeHHEe MHOTOKOHTAKTHBIX B3aUMOJICHCTBUI MEXTy MaKpOMOJIEKyIaMH.
4. N3ameHeHne CBOOOIHOM SHEPTUH U KOHCTAHTA CBSI3bIBAHUSI.

5. dusnueckas Monenb, o0bsAcHsOMAs dPPEeKT OMOIOTHYECKOr0 NeHCTBUS PEryIsTOPHBIX OCIKOB H
JPYTHX JINTaHAOB, M30MPATEIbHO CBSI3BIBAIOIIMXCS C ONPEICICHHBIMU MOCJIEIOBATEIbHOCTIMH Iap
ocHoBanuii JTHK.

6. [Ipobema cunTe3a JIHK-CBA3BIBatOMNXCS CEKBEHC-CTIEIU(PHIHBIX COSTMHEHUH.

7. Poip peakuMOHHBIX LIEHTPOB M JIOKAJIbHBIX H3MeHeHuil koH(opmanun JHK B oOpasoBanuu
cnenuduanbx komruiekcoB JJHK-nmuran.

8. Bo3moxHocTM U mpenenbl NPaKTUYECKOIO IMPUMEHEHUS 3KCIEPUMEHTAIbHBIX METOJOB
oOHapyKeHHs U TECTUPOBAHMS MpoLecca KOMIUIEKCooOpazoBanus (ontudyeckue meroast, 1P u AMP,
PEHITEHOCTPYKTYPHBIM ~aHaiu3, OJJICKTPOHHAs U TyHHEJIbHAas MUKPOCKOINHUS, KaJIOpUMETPUs,
(YTOPUHTHHT, pABHOBECHBIN AMAJIN3, THAPOAMHAMUYECKHE METO/IBI).

9. Ompenenenue 1 BHIOOP ONTUMANIBHBIX HKCIIEPUMEHTAIBHBIX YCIOBUM 00pa3oBaHMsA OMOJIOTHYECKU
AKTHUBHOI'O THIIA KOMILJIEKCA.

10. KauecTBeHHBIE METO/IBI CPABHUTEIILHOM OIIEHKH CTAOMIBHOCTH KOMITIIEKCOB.

11. BeIGOp 3KCTIEpUMEHTAIBHBIX YCIOBUH JUIS ONpPENENICHNsI CTEXHOMETPHH KOMILUIEKCAa B PacTBOpPE U
M3MEpPEHUS KOHCTAHThI CBSI3bIBAHMSL.

12.  DkcnepuMEHTaJIbHBIE TIPUEMBl ONPEACNCHHSI CTPYKTYPHBIX XapaKTEPUCTHK KOMIUIEKCOB
JHK-nmuran.

13. IIpob6nembl aHaIM3a U30TEpM ancopOuuu Mosiekyn aurasaoB Ha JJHK ¢ pasnuuneiM cocTaBoM map
OCHOBaHHMH M OIpEAETCHUS B MOJIEKYJIE JIMTaH[a YHMCIa PEaKIMOHHBIX LEHTPOB, CHEHU(UYHBIX K
OIPEACICHHBIM OCHOBaHHAM.

14. DHepreTuuecKkue XapaKTepUCTUKU cBs3bIBaHus aurannos ¢ JJHK.

15. Knaccuduxaunsa JAHK-crnenuduuHpIx TUranioB M0 THIAM CTPYKTYP KOMIUIEKCOB.

16. CoBpeMeHHBIE IPEACTABICHHUS O MOJIEKYJISIPHBIX MEXaHN3MaX OEJIKOBO-HYKJIEHHOBOTO y3HABaHMA.

Kputepun onennBanus

Onenka ommyao (10 OamnoB) - BBICTABJISIETCSl  CTYAECHTY, II0Ka3aBIIEMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCLUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.



Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.

Onenka omm4yHO (8 OamwioB) -  BBICTAaBISIETCSl  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopouio (7 6ayuioB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJyYCHHBIC 3HAHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YNIBTATHI.

Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIM OH TBEPJIO 3HAET MaTepHall, TPAMOTHO H
[0 CYLIECTBY M3JaraeT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHWS HAa MPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka xopomo (5 0aijIoB) - BBICTABISIETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO ¥ IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHSTh IOJyYeHHbIE 3HAHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUUYECTBO HETOUHOCTEH.

OneHka ymoOBIETBOPUTENHHO (4 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO MarepHaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.

Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, MOKa3aBlleMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbBHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW MporpaMmbl, HEOOXOAUMBIMHE JUTS JaJIbHEHIIEro o0y4eHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

OneHka HEeYIOBIETBOPUTEILHO (2 6ajuia) - BEICTABISIETCS CTYIEHTY, KOTOPBINA HE 3HAeT OonblIeii yacTu
OCHOBHOTO COACp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT TrpyOble OIMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MPHUHIUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABISETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimune ommOKy B (HOPMYIUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTUYECKHX
3aj1ay.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Tpu npoBenennu yctHOro auddepeHnpoBaHHOTO 3aueTa o0y4aronieMycs npenocrasisiercst 30 MUHYT
Ha moarotoBky. Ompoc oOyuwaromierocs mo Oujery Ha YCTHOM JIU(QEpeHIIMPOBAaHHOM 3a4eTe He
JOJDKEH TIPEBHIATh OHOTO aCTPOHOMHYECKOTO Yaca.



