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1. IlepeuyeHr mNIAHHMPYeMBIX Ppe3yJabTATOB O0y4YeHHMsI IO [JMCHHUILUIMHE, COOTHECEHHBIX C
IVIAHNPYEMBbIMH Pe3yJIbTATAMH OCBOCHHSI 00pa30BaTeJbHOM NPOrpaMMbl

HCJIL H3yYCHUHA TUCHUIIIMHBI:

e (QopmupoBaHHE Yy CTYIEHTOB OHOPHU3MYECKOrO0 TMOAXOJa K MeEXaHu3MaM JCHCTBUS U
MOCJIEJICTBUSIM PaIMAllUOHHOTO BO3/ICUCTBHS Ha KUBBIE CHUCTEMBI.

33[[3‘11/[ H3YyYCHUA TUCHUIIJINHDBI:

e J5aTh OMOPU3NYECKUE OCHOBBI peaklUii OMOJIOTHUECKUX CHCTEM Ha JACMCTBHE MOHU3UPYIOIINX
W3JTy4YCHHU;

® U3JIOXHUTHh OMO(U3MUECKUE MPUHIUIBI PEAKIH OMOIOTMYEeCKUX CHCTEM Ha JIeCTBUE
HEUOHU3HUPYIOMIUX U3TyYSHUI;

® OmucaTh BO3MOXKHOCTH IPOTHO3UPOBAHMS M ONITUMU3AIMYA CHHEPTHUECKUX 3G (HEKTOB Mpu
KOMOMHHPOBAaHHOM JICHCTBUM Pa3IMUHBIX BPEAHBIX (DAKTOPOB OKPYKAIOIIEH CPEIbI;

® BOCITUTaTh OOBEKTUBHOE OTHOIICHHE K PEATbHBIM OMACHOCTSM M IOCIICICTBUSAM BO3ICHCTBHS
MOHU3HUPYIONIUX 1 HECHOHU3UPYIOIMIUX U3ITYICHHUI

B pesynbrate ocBoenuss OOIl maructpaTypbl 0Oy4aromuics JOJKEH OBJIAAETh CIEAYIOLUIMMU
pe3yabTaTaMu O0Y4EHUs IO AUCIUTIINHE:

Koambt PesyabTarsl ocBoeHusi OOIT IlepeyeHb MIaHUPYeEMBbIX Pe3yJIbTATOB
KOMIIeTeHL! (comep:kaHue KOMIETEHINI) o0y4eHHUsI O AUCHMILIMHE
i
OIIK-1 CnocoOeH npruMeHSATh 3-OIIK-1 — 3HaTh: pyHIaMeHTaIbHBIE

byHaaMeHTalbHbIE 3HAaHUS B 3aKOHBI U PUHIUIIEI (PU3UKH; OCHOBBI
oOnactu pU3MKYU AJIS pELICHUS MICUXOJIOTHH U MEAArOTUKH.
Hay4YHO-UCCIEA0BATEIbCKUX V-OIIK-1 — YMeTh: NpUMEHSTh
3a/1a4, a TaK)Ke BJIAJIETh OCHOBAMU MIOJTyYEHHBIE 3HAHUS JUISl peIIEHUs
He1aroruku, He0OXOAMMBIMU IS HAy4HO-UCCIIEI0BATEIbCKUX 3a7a4 B
OCYILIECTBIICHHUS cBoel mpodeccruoHanTbHON
[IPEINOAaBaTEIbCKOU JESATENBHOCTH; IPEACTABIIATH 3aKOHBI U
JIEATEIbHOCTH MPUHIMIBI GU3KUKH B BUJIE

MaTeMaTHYeCKUX YpaBHEHUH, GOpMyII,
rpadMKOB, KAYECTBEHHOT'O OITMCAHHS;
MPUMEHSATH OCHOBBI IICUXOJIOTHH,
METOIMKH TIPETIOIaBaHus B
Me1arorMuecKon AesaTeIbHOCTH.
B-OIIK-1 — Binagers: HaBbIKaMHU
peleHus HayYyHO-UCCIe10BaTeIbCKIX
3a7a49 B 00JIACTH SKCIIEPUMEHTATIHLHON H
TEOPETUYECKON (PU3UKH;
MeIarOTMYECKUMH TEXHOJIOTHSIMH,
HEOOXOAUMBIMU JJISI BEICHUS
MIPEI01aBaTEeNbCKON eI TENbHOCTH.

IIK-4 CriocobeH pyKOBOAUTH HAY4HO- 3-1IK-4 — 3natb: METOUKY U
UCCIIe10BaTEIbCKON METOZ0JIOTHIO [0 OpraHU3aluy Hay4yHO-
JeSITeTbHOCTHIO 00YUaIOIINXCS UCCIIEI0BATEIBCKON ACATEIbHOCTH
MJIQIIINAX KYPCOB B 00aCTH 00ydJaronuxcs Mo BCEM YPOBHSIM
busuKH BBICIIEr0 0OpPa30BaHUsI; OCHOBHBIC

TpeOOBaHUs, HOPMBI U TpaBUIIa




o OpMIICHUS OTYETHOU JOKYMEHTAIINH
M0 HAYYHO-UCCIIEA0BATEIbCKON
JESTEIIbHOCTH 00YJarOIIUXCSl.

V-I1IK-4 — YMeTh: opraHu30BbIBAThH
Hay4YHO-HCCIIEI0BATEILCKYIO
JEeATEILHOCTh B 00J1aCTH (U3HKH
00yJaromuxcs 1o mporpaMmam
OakanaBpuarTa, CIIeIIHAINTETA,
MarucTpaTypshl.

B-I1K-4 — Biagers: HaBbIKaMU
MOJATOTOBKH U O(POPMIICHHUS HAYYHBIX
OTYETOB, MyOJIUKAINI; HABBIKAMH
MIPEJICTABJICHHSI PE3YJIbTATOB HAYYHO-
HCCIIEN0BATENLCKOM IeITEIbHOCTH;
HaBBIKAMH OPTaHU3AIUN U YIIPABJICHUS
HAyYHO-UCCIIEIOBATEILCKUMHU U OTIBITHO-
KOHCTPYKTOPCKUMH PabOTaMHU CTYJCHTOB
1o Mpod U0 MPOPECCHOHATBHON
IEeITEIbHOCTH.

2. Mecto aucuuniaunsl B cTpykrype OOII marucrparypsi

JlucuuIuinHa pealn3yercs B paMKax 4acTd, (popMupyemMol yyaCTHHKaMU OOpa30BaTeNbHBIX
OTHOIIEHHH, 070Ka «/IMCIUIUIMHBDY MPOrpaMMbl MaruCTPaTyphl U OTHOCUTCS K IPO(PECCHOHATHLHOMY

MOIYJIIO, pa3acit ((Z[I/ICL[I/IHJ'II/IHLI o BBI60py».

JlucuumuinHa u3ydaeTcst Ha 2 Kypce B 3 ceMecTpe.

3. O0beM THCHMIIMHBI B 324€THBIX eIMHULAX ¢ YKAa3aHMEM KOJUYeCTBA aKa/leMUYeCKHX YacoB,
BbIICJICHHBIX HA KOHTAKTHYI0 padoTy 00y4yalommxcsi ¢ npenogasaresieM (1o BUAAM 3aHATHII) H

Ha CAMOCTOSATEC/ILHYIO paﬁoTy oﬁyqaloumxca

OO1mast Tpy10eMKOCTh (00bEM) JUCIMILIMHBI COCTaBIIsAeT 4 3aueTHBIX eauHuIl (3.e.), 144

aKaICMHUYCCKHUX Yaca.

3.1. O0bémM AUCUMILINHBI 10 BHIaM Y4eOHbIX 3aHATHI (B yacax)

Buna padorsi

KoandecTBo 4acoB Ha BU

padoTsI
KonTakTHas padoTa o0y4aromuxcs ¢ npemnojgasareiemM
AyIMTOpHBbIE 3aHATHSA (6ce2o) 32
B ToM unce:
JleKyuu -
npakmuieckue 3aHAmusi(u3 Hux 6 ghpopme npaxmuuecko -
n0020MOBKU
JnabopamopHule 3aHamus(us Hux 6 popme npaxmuiecKoll 32
n0020Mo6KU
[IpomexyTOUYHAS ATTECTAIUS
B ToM unce:
3auem ¢ OYeHKOU +
CamocrosiTesibHasi padoTa 00y4arommxcs 112
Bcero (uachbl): 144
Bcero (3aueTHbIe eIMHHAIBI): 4




4. CoaepkaHue TMCHUILIHHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3/esiaM) ¢ YKa3aHHeM
OTBeJCHHOI0 HA HUX KOJIMYeCTBA AKaJeMHUYeCKUX YACOB U BU/A0B Y4eOHbIX 3aHATHI

4.1. Pazoenvl oucyuniutvl u mpyooemMKoOCHib RO 6UOAM YUEOHBIX 3AHAMULL
(6 akademuuecKkux uacax)

Ne HaumenoBanue pasjesia /TeMbl JMCHHIIIMHBI Bu/ib1 yueGHoii padoThI
n/n Jlex|IIp|JIao|Bueaya| CPO
1. [Pa3gen 1 buodusnka HOHU3UPYIOIINX U3ITyICHUN - | - 12 - 40
1.1 |Tema 1.1 Panuanus B 6uocdepe U 036l OOTYICHHUS. i 2| 4 i 14
B3anMozeincTere HOHM3UPYIOLIUX U3IYYEHUH C BEIECTBOM

12 [Temal.2 HUpHMOG 1 KOCBEHHOE JieiicTBUE paananuu Teopus A I i 14
MOTIaIaHuH ¥ MHIIICHH.

1.3 (Tema 1.3 [Ipo6Giembl mOCTpaIUAIIMIOHHOTO BOCCTAHOBIICHHS
PannouyBCTBUTENBEHOCTD U CTETIEHD CII0XKHOCTU OUOJIOTMYECKOM - | -1 4 - 12
OpraHH3aIH.

2. |Pa3gen 2 buodusnka HEMOHU3UPYIOIIUX U3TydEHUN - | -110 - 36

2.1 |Tema 2.1 B3anmopaelicTBHE HEMOHU3UPYIOIINX H3ITy4EHHH C A S i 18
OMOJIOTUYECKIMH 00BEKTaMU

2.2 |Tema 2.2 Cnenududeckue u TETIOBBIC ekt A S i 18
HEHOHM3UPYIOMINX U3TyYCHHH

3. |Pa3gen 3 buodusnueckue aceKTbl KOMOMHHUPOBAHHBIX - 110 i 36
BO3JICHCTBUH (PAKTOPOB OKPYIKAIOMICH Cpebl

3.1 | Tema 3.1. [IporuozupoBanue cuHepruyeckux 3pQekTon - | -15 - 18

3.2 | Tema 3.2 3aBUCUMOCTb CHHEPTU3MA OT MOCIEA0BATEIHLHOCTH N A i 18
MPUMEHEHUS U MHTEHCUBHOCTH MTPUMEHSIEMbIX ar€HTOB
Bcero: - |- |32 - 112

*[pum.: Jlex — nexmun, [Ip — mpaktudaeckue 3ansatust, Jlab — maboparopusie 3ausaTuss, CPO — camocTosTensHass paboTa
00yJaroIuxcst

4.2. Cooepircanue oucuuniunvl, CMpyKmypupoeanHtoe no pazoeinam (memam)

4.2.1.

ﬂeKl/;MOHHbllZ KypC U npakmudecKue 3aHimusl

He npenycmoTpenst

4.2.2.

Jlabopamopnvie 3anamus

HaumenoBanue pasaena
Ne /TeMBbl IMCIHHIIIHHbI Conepaanne
1. Paznen 1 buodusnka HOHU3UPYIOMNUX U3TYICHUM
1.1. |Tema 1.1. Pagnammus B OTKpBITHE MOHU3UPYIOIIETO U3TydeHns. PaninoakTUBHBII
o6uocdepe u 10361 pacnazn siiep U €CTECTBEHHbIE HICTOUHUKH HOHU3UPYIOLLETO
00Iy4YeHHUs. u3nydeHus. Bzanmopeiicterue (OTOHOB U 3JIEKTPOHOB C
B3aumogeiicteue BEILECTBOM. B3auMoneicTBre INIOTHOMOHU3UPYIOIIMX YaCTHULL C
MOHM3UPYIOLINX BEIECTBOM.
U3Iy4YeHUH ¢ BemecTBoM | J{03bI paananmoHHoro oomyyeHust. ICTOUHUKN HOHU3HPYIOLIETO
U3JIy4EHUs, CO3/IaHHBIEC YEJIOBEKOM. PaqnoakTuBHBIN pacnaf.
OTHOCHTENbHAS POJIb MOHU3AIUH U BO30YKIeHus. Pemenue
3a1a4.
1.2. |Tema 1.2. I[Ipsmoe u Pannonu3 Boapl. PagrouyBcTBUTENEHOCTE U pa30aBiicHHE
KOCBEHHOE JICHCTBUE pactBopoB. IlapagoKcel 1eHCTBYUS HOHU3UPYIOLIErO U3ITYyYCHUS.




paguauu.
Teopus nmonaganus U
MHUILIEHA

OcCHOBHBIE U/IEY TEOPUU MONATAHUS U MULIEHH.

XuMH4YecKas 3aiuTa, KUCI0pOaHbINH D deKT,
paanoceHcuOUIM3aTopsl. BiusHue 3aMmopaxuBaHus Ha
panuouyBCTBUTENIBHOCTE. O0€3B0KEHHOCTh U
paarope3ucTeHTHOCTh. OJHO U MHOTOYyJJapHbIE KpUBbIE (OHA
muileHs). Kpussie 103a-3¢)(pekT B MHOTOMUILIEHHBIX CUCTEMAX.
IIpoBepka npenckazanuii Teopuu MulleHu. Pemenue 3anay.

1.3

Tewma 1.3 IIpoGaemsr
MOCTPATUAIIMOHHOTO
BOCCTaHOBJICHHS
PannouyBCTBUTETBEHOCTD U
CTETIEHb CIIOKHOCTH

BoccranoBneHue 0T NOBpeXIeHUI — 00111ee CBOMCTBO KHUBBIX
OpraHu3MoB. BoccTaHOBIIEHHE KJIETOK OT OTEHIMAIBHO
JIETAJIbHBIX IOBPEXACHUN. MeXaHN3MbI penapanuy.
Maremarnueckast MOJI€]Ib BOCCTaHOBJICHUS. BoccTaHOBIIEHUE
KJICTOK OT CyOJIeTalIbHBIX NOBpEXAeHU. MyTareHes u
HaJEXKHOCTh reHoMa. Hané:XxHOCTh reHOMa U KapUOTAKCOHBI.
Pacnpenenenue Ononoruueckux 0ObEKTOB IO KAPUOTAKCOHAM.
BoccranoBneHune OT JieTalnbHbIX TOBPEXKICHHUN, BBI3BAHHBIX
XMMHMYECKHMH BelecTBaMu. BoccTaHOBIIEHUE KIIETOK OT
IIOBPEXKACHUM reHeThYecKoro anmnapara. IIpupona
paavallMOHHBIX MIOBPEXKIEHUH B Pa3HbIX KAPUOTAKCOHAX.
Mexanu3mbl apoMop(030B (KaueCTBEHHOE BO3pacTaHHUe
HaAEKHOCTH). MexaHn3Mbl OJIepKaHUs HaI&KHOCTH T€HOMA.
Pemenue 3ana4.

Pazgen 2 buodusnuka HSMOHU3UPYIOIUX U3TYyYEHUN

Tema 2. Bzaumonelicteue
HEUOHU3HUPYIOLTUX
W3JTy4YECHHH C
OMOJIOTHYECKUMU
00beKTaMU

XapakTepUCTUKU DJICKTPUYECKOr0 MOJIs. DJIEKTPUYECKOE IOJIe
3emin.  XapakTepuCTMKa MArHUTHBIX TOJIeH. JIBrkeHue
3apsDKEHHBIX YacTHI] B MAarHUTHOM Tojie. buomarHerusm.
XapakTepuCTUKH MArHUTHOTO TMoJds 3eMiu. PaauanuoHHbIE
nosica 3emnu. Bapuanuu marautHoro noist 3emnu. OpueHranus
0 MarHUTHOMY TMOJI0 3€MJIM. OKOJOTMYECKOEe 3HAueHHE
MarsuTHOTO MOJIS 3EeMITH.

B3aumoneicTteue  DNEKTPUYECKUX  TOJEU C  TKaHSAMHM.
buonorunueckoe JICCTBUE BIIEKTPAYECKHUX TIOJIEH.
BzaumojeiicTBrie MarHUTHBIX MOJIeH ¢ TKaHAMU. buonorndyeckue
3¢ dexThl MarHUTHBIX mose. dusznyeckue XapakTepUCTUKH U
knaccupukanusg HeuoHmsupyroumx OMMU.  Dnexktpuyeckue
cBoiicTBa TkaHH U yactota OMMU. Ceuenne B3auMoneiicTBUS.

2.2.

Tewma 2.2 Cnienndruueckne
U TETJI0BbIe AP HEKTHI
HEMOHU3UPYIOIINX
U3JIy4CHUI

HeiictBue OMMU Ha 1abopaTopHbBIX KUBOTHBIX. DHPEKTUBHOCTD
neiictBust OMMU pasubix yactot. [larodusnonoruueckue

3¢ deKThl. DNEeKTPOMarHuTHOE 3arpsi3HeHue OnocQepsl.
MeTto0510rnyecKue NOAX0Abl U MPUHIMIIBI HOPMUPOBAHHUS.
CraHgapThl 3J€KTPOMarHUTHOM 0€30MacHOCTH.
Hcnonb30BaHNs HEMOHU3UPYIOIIMX JIEKTPOMATHUTHBIX
n3IydeHuit B Mmeauiimae. KoMOnHUpoBaHHOE JIeHiCTBUE
HenoHuzupyomux YMU ¢ npyrumu pakTopamu oKpyKaromei
cpeasl. Huzkouactorasie OMII u Hacenenue. Pernmamentanus
paboThI ¢ NEPCOHATBHBIMHU KOMIIBIOTEPAMH U MOOUIIbHBIMHU
TenedoHamu.

Pazaen 3 buodusnueckue acekTbl KOMOMHUPOBAHHBIX BO3CHCTBUI (PAKTOPOB

OKPYXaIOIIEeH Cpeabl

Tewma 3.1
IIporuo3zupoBanue
cuHepruueckux 3¢HexTon

CoBMeCTHOE IEUCTBME HOHU3UPYIOLIETO U3JTYYEHUS U APYTHX
(bakTopoB. YnbTpaduoIeTOBBIN CBET B KOMOMHALIMY C APYTHUMHU
arentamu. OCHOBHBIE ITOCTYJIATHI U (POPMYIUPOBKA
MaTreMaTU4YeCcKon MoAenu cuuepruszma. llpeackasanus moaenu.
Koaddumment cunepruueckoro ycuiaeHus: paaruaiiOHHOTO

s dexra. Bzaumonaeiictue hakTOpOB pa3IMIHON TPUPOJIBIL.




Tema 3.2 3aBUCHMOCTE
CHUHEpTHU3Ma OT
IIOCJICIOBATEIIFHOCTH
MIPUMEHEHHUSI U
MHTEHCUBHOCTH
MIPUMEHSEMBIX ar¢HTOB

BnusiHre HHTEHCUBHOCTH YIIBTPa(UOIETOBOTO U3TyYeHHS Ha

3¢ dexTh cuHepru3mMa npyu KOMOMHUPOBAHHOM JCHCTBUU C
runeprepmueii. Boamo)kHbie B3auMo ieiicTBus (hakTOpOB
okpyxarotei cpenpl. KoinuecTBeHHas OlleHKa CHHEPTUYECKOTO
B3aUMOJICHCTBUS. 3aBUCUMOCTb CUHEPIrU3Ma OT MOIIHOCTH /103bI.
3aBUCUMOCTH 3 eKTa CHHepru3Ma OT HHTEHCUBHOCTH U

yIABTPaUOIETOBOTO N3MYUYCHHUs. 3aBUCUMOCTb () dexra
CHHEPIH3Ma OT HHTEHCHBHOCTH YJIbTPa3ByKOBOT'O M3JIyYCHHUSI.
Bmusgune KOHIOCHTPAMK XUMHUYCCKUX IMPCIIapaToB HA
nposiBiieHne 3((HeKTOB cuHEpru3Ma. TeopeTnyeckas OleHKa
3aBUCUMOCTH CUHCPTHUICCKOI'O B3aHMOHCﬁCTBHH OT MOIIIHOCTH
JI03bI 1 HTHTEHCHBHOCTH BO3JCHCTBYIOINX ar¢HTOB.

5. IlepedyeHb y4yeOHO-MeTOAMYECKOr0 oObOecreYeHUs CaMOCTOSITEJILHOM

o0yyarommxcsi Mo JMCHUIINHE

Jif) 3 padoThI

Jliis camocTosTeNnbHON pabOTh, MOATOTOBKYU K BBIIIOJHEHUIO Ja0OPATOPHBIX PabOT U cAauu
KOJUIOKBHYMa Ha Kadenpe pa3padoTaHbl CIEAYIONIIE METOIUUECKIE PEKOMEHIAINH 1 TOCOOHSL:

1) Tlerun B. I'., XKypaxosckas I'. I1., Komaposa JI. H. Pamuo6uoiornueckre OCHOBBI
CHUHEpPru4ecKux B3aumozeiicteuii B 6nochepe. — M.: 'EOC, 2012.-219 c. — 9 mir.

2) Tlerun B. I'. buodusuka HenoHusupyommx Gpusndeckux GakTopoB OKPYIKAFOIICH CPE/IbI :
yueb. nocobue. — O6nunck: MPHIL PAMH, 2006. 265 c. — 10 3k3.

3) Komapoga JI.H., ITerun B.I'. Moaudukanus paguo4yBCTBUTEIBHOCTH: HOBBIC TOPU30HTHI U
nepcrnektuBbl. — O6HUHCK: UATS, 2007. — 190 c. — 50 .

6. @OH OLEHOYHBIX CPEJICTB I MPOBeIeHUs MPOMEKYTOUYHONH ATTECTAIMM O0YYAKOIIUXCS TO
ANCUHUILINHE

6.1. Ilacnopm ¢ponoa oyenounwvix cpeocme no oucyuniune

HaumenoBanue
OLICHOYHOTI'0 CpeICTBA

Ne | KonrTpoumpyemsie
n/n pa3aeJibl (TeMbl)
AUCHUILINHBI
(pe3yabTaThl MO
pasaesam)
1. Pasnen 1

Koa xkonTposmpyemoii koMmneTreHuuu (MIn
e¢ yacTn) / u ee popmyTUpOBKa

OIIK-1
[1K-4

KouTponbHbIe paboThl
Penrenne 3amau
Komnoksuym
Joxmaer

3aueT ¢ OLEHKON
(mepBbIif Bompoc B
ounere)
KonTponbHble paboThl
Komnoksuym
Joxmaer

3aueT ¢ OLEHKON
(BTOpOI BOTIPOC B
ounere)
KonTtponbabie paboThl
KomnokBuym
Pedeparsr

3aueT ¢ OLEHKOMN
(TIepBBIiA BOMTPOC B

OIlK-1
[1K-4

2. Paszgen 2

OIIK-1
[1K-4

3. Pasznen 3




\ |Gunere)

6.2. Tunoevie KOHmMpOJ/ibHblEe 3a0aHUs UIU UHbLE mamepuaiivl

6.2.1. 3auem c ouenxoi

a)

ROo~NoGO~LNE

19.
20.

21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.

40.

0.
11.
12.
13.
14.
15.
16.
17.
18.

THITOBBIC BOIIPOCHI:

[TapagOKChl HOHU3UPYIOLIETO U3ITyYEHUS

I'unoresa ToYe4yHOroO TEILIA

OcHOBHBIE HJIeU TEOPUH NTONIAJAHNS U MUILICHU

OnHO- M1 MHOTOYIapHBIE KPUBBIE 103a-3(PQeKT (0JHa MUIICHB )

Kpussie 103a-3¢(peKT B MHOTOMUIIEHHBIX MOZEIISAX

[IpoBepka npencka3aHuii TEOPUA MUILIEHU

BoccTraHoBnenue oT oTeHIMAIBHO JIETaJIbHBIX TOBPEXKICHUN

BoccranoBnenue ot cy0iieTanbHbIX TOBPEKICHHUM

PannodyBCTBUTENBHOCTD U CTENEHD CII0KHOCTH OMOOpraHU3aluu

PanuouyBCcTBUTENBHOCTD U HAAEKHOCTh FEHOMA

HanexHOCTh reHOMa ¥ KapHOTaKCOHBI

IIpupona paguanOHHBIX TOBPEXKICHUNA B KAPHOTAKCOHAX

ITpsimoe 1 KOCBEHHOE IEHCTBUE pagualviy

BzanmopeiicTBrE HOHU3UPYIOLIETO U3JIYYEHHUS C BEILIECTBOM

OBO u JIIID

[TpoGnembl B MEIUITMHCKON PaHOIOTUU BOSHUKAIOT IIPH (PPaKIIMOHUPOBAHUH O0TydIeHUS
3arpsi3HeHue 61Mochepbl HEHOHU3UPYIOIUMH HJIEKTPOMArHUTHBIMU U3ITy4YEHUSIMU.

['maBHBIE OTINYMSI MEXAaHU3MOB ITOTEPh SHEPIMH HOHU3UPYIOIINX U HEHOHU3UPYIOLINX
U3IIy4CHU.

XapakTepUCTUKA MIEKTPUYECKOTO MOJIS. DINEKTPUUECKOE MOJIE 3EMIIH.

B3anmoaeicTBie 2J€KTpUUECKUX MOJIEH ¢ TKaHAMU. bruosornyeckoe JeMCTBUE dIEKTPUUECKUX
IOJIEH.

XapakTepHuCcTUKa MarHUTHBIX NoJIeH. [IBHKeHNE 3apsKEHHBIX YaCTHUIl B MATHUTHOM II0JIE.
buonoruueckue 3ppeKThl MArHUTHBIX MOJIEH

XapakTepHuCcTUKa MarHUTHOTO NoJs 3eMin. PaguanonHele nosica 3eMIIH.

DKOJIOTUYECKOE 3HaYEHHE MarHUTHOT'O TOJIst 3eMIIH

dusnuecKkue XxapakKTepUCTHKH U KJIacCupUKalys HemoHusupyomux SMNU

PernamenTanus paboThl Ha IEPCOHATBHBIX KOMITBIOTEPAX.

Pernamenranus ncnoab30BaHusl MOOMIIBHBIX TeNEe(OHOB

TenoBbie 3P HEKTHI TEKTPOMATHUTHBIX HEHOHU3UPYIOIIUX U3ITYYEHUH.

[TpumeHenue TeraoBbIX 3()(HEKTOB MUKPOBOJIH B METUIIMHCKOMN pajiioOIOTHH.

Criermuduueckue 3¢ GeKThl 3IEKTPOMArHUTHBIX HEHOHU3UPYIOIIUX U3ITyYeHUH.

[TprunHa paznu4usi HOPM pPaJUOBOIHOBON O€30MACHOCTH B Pa3HBIX CTpaHax

[TyTu rapmMoHM3alIMK HOPM PAHOBOJIHOBOM 0€30MaCHOCTH B pa3HbIX CTpaHaXx.
Buodusnueckre NpuUHLIKIBI 3pEHUS. U BOCTIPUSTHS 3BYKa.

Buonornueckue 3¢ppexTsl 1 MEXaHU3MBI IeHCTBUS HHPPAKPACHOTO U3ITyUESHHUS.
@®oTOOHOIOTHYECKHE PEAKIINH.

buonoruueckoe 3HaueHue yiabTpadroIeTOBOTO U3IyUYEHHUS.

Buonornueckue 3¢ppexTsr, *HAYLEPYEMBIE YIBTPA3BYKOM M HH(PPA3ZBYKOM.

[Touemy mocnenoBaTeIbHOE NMPUMEHEHUE AreHTOB SBJSETCA MeHee 3(P()EKTUBHBIM, YeM HUX
OJIHOBPEMEHHOE JieiicTBUE?

Kak 3aBuUCHT 3 QEeKTUBHOCTh NOCIEIOBATEIBHOIO NIPUMEHEHHS JIBYX areHTOB OT MHTEpBaia
BPEMEHM MEXAY UX AeHCTBUEM?

KonndecTBeHHOE M KaU€CTBEHHOE CONOCTABIIEHHE (PAKTOPA U3MEHEHMs 103bl U K03(hurmenTa
CHHEPTUYECKOr0 YCHJICHUSI — MapaMeTpOB, UCIOIb3yEeMBIX JJIsI ONMCAaHUA KOMOMHHUPOBAaHHBIX
BO3JICUCTBHI (PaKTOPOB OKPYKAIOIIEH CPEIbI.



41. buodpusnyeckas MOAEIb JJIsi OMMCAHUS U UHTepIpeTaluu OnoJornueckux 3pQexTos,
UHIYLUPYEMBIX MIPH [TOCIEI0BATEILHOM IPUMEHEHUH BPEAHbBIX (PaKTOPOB.

42. TeopeTnyeckas OLIEHKA 3aBUCHUMOCTU CHHEPIMYECKOro B3aUMOJEHCTBUS OT MOLIHOCTH J03bI
MOHU3UPYIOIIETO U3TYUCHHUS.

43. 3aBMCUMOCTb CUHEPIU3Ma OJTHOBPEMEHHOTO JICHCTBUS TMIIEPTEPMUHU C YIbTPA(PHOIETOBBIM
CBETOM HJIH YJIBTPa3BYKOM.

44, CuHeprusM, aHTaroHU3M U aJAUNTUBHOCTh

45. TIporHo3upoBaHKe U ONITUMU3ALNS KOMOMHOPOBAHHBIX BO3ICHCTBHIA

46. MartemaTndeckas MOJICJIb CHHEPTU3Ma

47.TloueMy 3aBHCHMOCTh CHHEpru3Ma OT HMHTEHCHBHOCTH TPUMEHSEMBIX areHTOB IPSIMO
yKa3plBa€T HAa NOTEHIMAJIbHYI0 3HAUYMMOCTh CHHEPrH3Ma IPH MAJIBIX HMHTEHCHBHOCTSAX
BO3/ICHCTBYIOLINX areHTOB, PEAIbHO BCTpEeUaroIuxcs B 6nocdepe?

0) KPUTEPUU OLICHUBAHUS KOMIIETEHIIUN (pe3yJIbTaTOB):

OTBeT OLCHUBACTCA 110 CIICAYIOIIHUM KPpUTCPUSAM:

- IPaBHUJIbHOCTD, ITOJHOTA U JIOTUYHOCTL ITIOCTPOCHHUA OTBETA,

- YMCHHUC OIICPUPOBATH CIICHHUAJIbBHBIMHA TCPMUHAMU

- UCII0JIb30BAHUEC B OTBETC NOMNMOJHUTCIBHOI'O MaT€puaja,

- YMCHHC UNIIOCTPHUPOBATD TCOPCTUUCCKHUEC ITOJIOKCHUS ITPAKTUICCKHUM MATCPUATIOM;

B) OIMKMCaHUC MIKaJbl OHCHUBAaHUA:

JIomycK K 3a4eTy ¢ OIIEHKOH 10 TUCIMILIMHE OCYIIECTBISIETCS MPH KoJndecTBe OaiioB cosee 35.
3a ceMmecTp CTyIeHT MOXeT Habpath oT 35 10 60 GamioBs.
MuHuManbpHBIA 0411 3a OTBET Ha 3ayeTe ¢ ouneHkoi — 20, makcuManbsHbIi — 40.

OO6mas orieHka B ciydae 1u(epeHIIMPOBKY BBITIISIUT CIEIYIONUM 00pa3oM:
* 60-74 6a10B — «y1OBJIETBOPUTEIHHOY;

* 75-89 Gay10B — «XOpOLIOY;

* 90-100 6a1510B — «OTITHYHOY.

OHGHK& «OTJIUYHO)» HA 3aYETe C OIICHKOM CTaBHTCS npu:

- IpaBHUJIbHOM, ITOJIHOM U JIOTUYHO ITOCTPOCHHOM OTBCTC,

- YMCHHUH ONICPpUPOBATH CIICHUAJIBHBIMUA TCPMUHAMU

- UCII0JIb30BAaHNU B OTBCTEC JOMOJTHUTCIILHOI'O MaTepuraia,

- YMCHUH WIUTIOCTPUPOBATH TCOPECTHYCCKUC ITOJIOKCHUS TPAKTUUICCKUM MAaTCPHUAJIOM.

OlLieHKa «XOpOII0) Ha 3a4eTe C OL[EHKOW CTABUTCS MPU:

- MPAaBWJILHOM, TTOJTHOM U JIOTUYHO IMTOCTPOCHHOM OTBETE, HO UMEIOTCSI HETpyOble OMMUOKH HIIH
HETOYHOCTH;

- YMEHUH ONIEPUPOBATH CIICIIHATIBHBIMA TEPMUHAMHU, HO BO3MOXKHBI 3aTPYTHCHUS B UCIIOJIH30BAHUHT
MPaKTUYECKOr0 MaTepuaa;

- ICTIOJIb30BaHUU B OTBETE JIOTIOJHUTEIHLHOTO MaTepHaa;

- YMEHUHU WIUTIOCTPUPOBATH TEOPETUUECKUE TTOJIOKEHUS TPAKTUYECKUM MATEPUAJIOM, HO JENIal0TCs He
BITOJIHE 3aKOHYEHHBIE BHIBOJIBI I 000OIIEHHS.

OrieHKa «yJ0BJICTBOPUTEIILHO» HA 3a4€TE C OI[CHKOM CTABUTCS MPH:

- CXEMAaTHU4YHOM HCIIOJIHOM OTBCTC,

- HEYMCHUH OTIEPUPOBATh CICIUATHLHBIMA TEPMUHAMH HJIH UX HE3HAHHU;

- ¢ OJIHO Tpy0OO¥i OIMNOKOIA;

- HEYyMEHMHU [IPUBOJUTH IIPUMEPHI IPAKTUYECKOr0 UCIIOIb30BaHMUS HAYYHBIX 3HAHWIM;

Onenka «HCYAOBJIICTBOPUTECIILHO) HA 3a4€TE C OHGHKOﬁ CTaBUTCH IIPHU:



- OTBETE Ha BCE BOIPOCHI OujieTa ¢ rpyObIMU OLIMOKaMHU;
- HEyMEHHHU OIIEPUPOBATH CIIELIMAIBHON TEPMUHOJIOTUEH;
- HEYMEHHUH [IPUBOJUTH IIPUMEPHI PAKTUYECKOTO UCIIOJIb30BAHNS HAYYHBIX 3HAHUM.

6.2.2. Konmpoavuaa paboma
a) TUTOBBIC 3a7aHMsl (BOIIPOCHKI) - 0Opa3el;

KonTpoabHas padora BUODPN3NUKA NOHU3UPYIOIINX U3JTYYEHUI
Bapuanm 1.

=

UeM 00BSACHSCTCS pa3Iniue B SHEPIrUU HOHM3AIK aToMOB refust (24,6 5B) u aromos 1ie3ust (3,9 3B)?

Kakue Bu1bl HOHU3UPYIOLIET0 U3ilyueHus Bol 3HaeTe?

3. Yem OoTIMUAIOTCS KBAHTHI PEHTI€HOBCKOTO U3y4YEHHs OT TaMMa KBaHTOB IIPU OJIMHAKOBOM
yactote (3Heprun)? Kak Bo3HUKAIOT Y-KBaHTHI? Kak BO3HHMKAET pEHTI€HOBCKOE U3TyueHue?

4. Yto Takoe Gorodnekrpuueckuii 3¢pdext? 3a cueT yero BO3HUKAET HOHU3ALIMS IPU

¢dorornekrpudeckoM 3¢ pexre?

[Touemy rmyOrHa TPOHUKHOBEHUS 3JIEKTPOHA MEHBIIIE JJIMHBI €ro podera?

Kakas paznuiia mexy anekTpoHamu u B-uactumiamu? YTo Takoe d-371eKTPOHBI?

UYro Ttakoe a-pacnan? OTKyna BOZHUKAIOT 0-4aCTUIbI?

Uro Takoe B-pacnan? Kak BO3HUKAIOT J-4acTHIIbI?

[To coBpemennbiM mnpexactaBiaenusM, JHK sBigercs MuUIIEHbIO KIETKH TMpU JEHCTBUU

noHu3upyrouero usznydenus. llpu mnepexone OT ramiouaHbIX KiIeTOK K aumuiongHeiM JIHK

yBeJIMUYMIach B 2 paza. YTo NpoucXoIuT C paAuodyBCTBUTEIBHOCTHIO?

no

©oNo O

0) KpuUTepuH OLIEHWBAHUS KOMIIETEHIIUHN (pe3yIbTaToB):

Konmponsnsie padbomer poBOaSITCS 2 pa3a B CEMECTP HA MOMYJIBHBIX HEJENSIX IO PaCIUCAHUIO,
ycTaHaBIMBaeMOMYy JekaHatoM. OHHU MpoBOIATCS B ¢GopMe TECTOB WM WHOM BHUIE MO BBIOOpY
IperoaBarelis ¢ y4eToM 00beMa H3ydeHHOT0 MaTepuaa o Kypcy.

OrneHuBaHue CTyJEHTa MPOBOAMUTCS MpENoAaBaTelieM HE3aBHCHUMO OT HaJH4Ws WM OTCYTCTBHUS
CTylneHTa ([0 YBAXKUTENbHOM WJIM HEYBOXHUTEIbHOW TMpuuMHe) Ha 3aHATUU. CTyAeHry,
MPOMYCTUBIIEMY IO YBKUTEIHHOW MPHUUYMHE KOHTPOJBHYIO MOAYIBHYIO paboTy, MperoCTaBiseTCs
BO3MOXKHOCTh O0TpaboTku. OTpaboTaTh 3aHATHE MOKHO TI0 COTJIACOBAHUIO C MPEMOAaBaTEIEM B YETKO
YCTaHOBJICHHBIE CPOKU B COOTBETCTBUU C TPapUKOM KOHCYIbTAIIMN MPEoJaBaTelis, KOTOPBI UMeeTcs
Ha Kadeape u Ha oPUITHATHPHOM caiiTe Kadeaphl.

OrneHuBaeTCsl CTENEeHb YCBOCHUS TEOPETUYECKMX 3HAHUW M0 CIEAYIOUUM KPUTEPHUSIM:
MPABWJIBHOCTh, TIOJHOTA WM JIOTHYHOCTH TMHCBMEHHOTO OTBETa, CIIOCOOHOCTHIO MPOMLTFOCTPUPOBATH
OTBET MPUMEpPaMHU.

B) OITMCAHME IIKAJbI OICHUBAHMUS:
MaxkcumanbHbIi 0an 3a KOHTpoJbHYI0 paboTy — 10. Kaxxaslit Borpoc onennBaetcs B 1 6am.
6.2.3. KoutoxkBuym

a) TUIIOBBIC 3aJIaHus (BOIIPOCHI) - 0Opaserl:

OreHOUHBIE CPECTBA MPECTABICHBI TEMAaTHUKON M BOPOCAMH, pa3pabOTaHHBIMU JUIsl 00CYKACHUS Ha
71a00paTOPHBIX 3aHATHSIX.

Pa3nen 1. Buodusznka noHU3UPYOMIUX U3TydeHUH
1. Tlapagokchl OMOIOrMYECKOTO AEWCTBUS HOHU3UPYIOIIETO U3JTyUEHHUs U UX UHTepIpeTanus’?

2. OOBsicCHEHHE 3aBUCUMOCTH OHOIOTHYECKUX P (HEKTOB OT KaUeCTBA U3TyUCHHUS.



9.

Kakue mannbie mocayxwmim 06a30i 1y (GOPMYIUPOBKH OCHOBHBIX IMOCTYJIATOB TEOPUH MOMAIaHUs
U MUILIEHU?

Bce B3pBIBBI AIEPHOTO OPYXHUS MPOUCXOJIUIM B CEBEPHOM MOJYLIAPUHU, NMPUUYEM HEKOTOpPHIE —
BOJIM3M HKBaTOpa, HO BCE-TaKHM B CEBEPHOM monymapuu. llepememanucy 5 Tio0abHBIC
BBINA/ICHUS PAIMOAKTUBHOCTU OT 3TUX B3PHIBOB 110 BCEMY 3eMHOMY HIapy?

[Toyemy nmst 3aIIUTHL OT PEAKOMOHU3UPYIOIIETO U3ITYUYCHUSI IPUMEHSIOT CBUHEI, a ISl 3alIUThI OT
HEUTPOHOB €r0 MPUMEHSITh HEJIb35?

Kaxk noxazarb, 4TO MPOUCXOIUT BOCCTAHOBJICHUE KJIIETOK, @ HE PAa3MHOXKEHUE MPHU BbIACPKUBAHUI
00JTy4eHHBIX KJIETOK B HEMUTATEIbHOU cpene?

Kakwue npo0ieMbl B METUITMTHCKON paJMOJIOTUU BOSHUKAIOT MPH (PPaKIIMOHUPOBAHUH OOITydeHUS?

C ysennuenuem /IHK B kiieTke €€ ycTOMUMBOCTD K IEHCTBUIO paJilallui JOJKHA YMEHbBIIATHCS
(yBennuuiach MulieHs). OQHaKo 3To He Beeraa Tak. [louemy?

Kak pacnpenenensl Ouonornyeckue 00beKThI o paguorakconam? Ilouemy?

10. KaKYIO POJIb UTPACT HAACIKHOCTD KJIICTOYHBLIX CUCTCM B 3BOJ'IIOI_II/II/I?

Paznen 2. Buoguznka HeMOHU3UPYIOIMX U3TyYeHHit

1.
2.

NGk W

3arpszHenne 6uochepbl HEMOHU3UPYIOIIUMHU YIEKTPOMArHUTHBIMHU U3ITyYSHHUSIMHU.

I'maBHbIE OTIMYMS MEXaHU3MOB IOTEPb HHEPrUM HOHU3UPYIOLUIUX U HEUOHU3UPYIOLIUX
W3IIy4eHUH.

Pernamenranust paboThbl Ha IEPCOHAIBHBIX KOMIIBIOTEPAX.

PernameHTanus ncnoab30BaHus MOOMIIBHBIX TeNe(OHOB

TemnoBbie 3 PEeKTH! 3TEKTPOMArHUTHBIX HEMOHU3UPYIOIINUX U3ITyUYSHHUH.

[TpumeHneHue TenaoBbIX 3(pPEKTOB MUKPOBOJIH B METUIIMHCKON PaJHOJIOTHH.

Crneunduueckue 3pPeKxThl 31eKTPOMArHUTHBIX HEMOHU3UPYIOIINX U3TyUEHHH.

B yem npuurHa pa3nuyus HOPM paJHOBOJIHOBOM 0€30IaCHOCTH B pa3HbIX CTpaHax?

[TyTu rapMoHM3alMK HOPM PaJHOBOJIHOBOM 0€30MaCHOCTH B pa3HbIX CTpaHaXx.

10. buoduznyeckre NPUHLUIBLI 3pEHUS U BOCTIPUATHS 3ByKa.

Pa3nen 3. buodusuyeckne acneKTbl KOMOMHMPOBAHHBIX BO3AeHCTBUI GAKTOPOB OKPY:KaKOLIei

cpenbl

1? [louemy mnocnenoBaTenbHOE MPUMEHEHHE AareHTOB SBISETCS MeHee 3(PQPEKTUBHBIM, YEM HX
OJIHOBPEMEHHOE JIeCTBUE?

2. Kak 3aBucutT 3¢ (eKTUBHOCTH IMOCIEIOBATEIBHOIO MPUMEHEHHs IBYX areHTOB OT HMHTEpBaja
BPEMEHU MEKIY UX JEHCTBUEM?

3. KonnuecTBeHHOE M KayeCTBEHHOE COIOCTaBjieHHE (haKTopa M3MEHEHHs J03bI M KO3 (UIMEeHTa
CHHEPTrUYeCKOr0 YCHUJICHHS — IapaMeTpoB, HCHOJIb3YEMBIX Ul ONUCAHHUA KOMOMHHMPOBAHHBIX
BO3JICUCTBUI ()aKTOPOB OKPYKAIOIIEH CPEJIbI.

4. buodusnueckas Mojenb IS ONHCAHWS W HWHTEPHpPETAlHH  OWOJIOTHYECKUX d(PGeKToB,
MHIYIUPYEMBIX IIPU MOCIEA0BATEILHOM IPUMEHEHUN BPEAHBIX (PAKTOPOB.

5. Teopernyeckass oOll€HKa 3aBUCHMOCTH CHHEPIMUYECKOTO B3aUMOACMCTBHS OT MOIIHOCTH JI03bI
MOHU3UPYIOLIETO U3ITYyYEeHHUSI.

6. 3aBHCHMOCTH CHHEpPIrH3Ma OJHOBPEMEHHOTO [EHCTBHS THIEPTEPMHH C  YIbTPaPHOIECTOBHIM
CBETOM WJIM YJIbTPa3BYKOM.

7. Iloyemy 3aBHCHUMOCTh CMHEPIM3Ma OT MHTEHCHUBHOCTH IIPUMEHSEMBIX areHTOB IPSIMO YyKa3bIBaeT

Ha TOTEHIMAJIBHYI0 3HAYUMOCTh CHUHEPTH3Ma IPH MaJIbIX WHTCHCHBHOCTSIX BO3JICHCTBYIOIIMX
areHTOB, PEaIbHO BCTpEUAIOIIUXCs B Onochepe?
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0) KpUTepUHn OLIECHUBAHUS KOMIIETCHIUH (Pe3yIbTaToB):

KomnokBuym npoxonut B (opMme pa3BepHyToW Oecensl mpernoaaBarens co cTyaeHToM. CTyneHT
OTBeuaeT Ha OJMH 3aJlaHHBIN MpernoaaBareneM Bomnpoc. [IpenogaBaTens, B ciiydae HE MOJHOTO OTBETA
MO>KET 3a7aTh JONOJIHUTEIbHBIE BOITPOCHI.

B) OIMUCaHUC IIKaJIbl OLICHUBAHUA:

5 6a/110B CTaBUTCS, €CIIH:

— U3YYEHHBIN MaTepuaj U3J10KEH [T0JIHO, OIIPEEICHUS JaHbl BEPHO;

— OTBET [10Ka3bIBaET IOHMMaHUE MaTepuaa;

— 00y4Jaronmiics MoKeT 000CHOBATh CBOM CYXKICHHUS, IPUMEHHUTD 3HAHHS HA MPAKTHKE, TPUBECTH
HE00X0/1MMbIE IPUMEPBI, HE TOIBKO IO Y4EOHUKY U KOHCHEKTY, HO U CAMOCTOSITEJIbHO COCTaBJIEHHBIE.
4 6as1a CTaBUTCS, CCIIU:

— U3YYEHHBIM MaTepuas U3J10KeH JOCTaTOUYHO I10JIHO;

— IIpY OTBETE JOMYCKAIOTCS OIINOKH, 3aMUHKH, KOTOPbIE O0YYaIOLIUIICS B COCTOSIHUM UCIIPABUTD
CaMOCTOSITENILHO IIPU HABOJSIUX BOIPOCAX;

— 00y4JaroNuiics 3aTPyAHSACTCS ¢ OTBETaMH Ha 1-2 OTOIIHUTENBHBIX BOIIPOCA.

3 6aJi1a cTaBUTCS, €CIIU:

— MaTepuall U3JI0)KEH HENOJIHO, C HETOYHOCTSIMU B OIPEIEICHUH MTOHATUN WK (OPMYJINPOBKE
OIpEICIICHUN;

— MaTepuall U3JIaraeTcsl Hemociae10BaTeNbHO;

—00yyYaroIuics He MOXET JOCTaTOYHO INTyOOKO M JI0Ka3aTeJIbHO 000CHOBATh CBOU CYXJIEHHS U
IIPUBECTU CBOU MPUMEPHI;

— Ha 50% J1OTOIHUTENBHBIX BOIPOCOB J1aHbl HEBEPHBIE OTBETHI.

2 0aJ1j1a CTaBUTCS, ECIIH:

— IIpU OTBETE OOHAPYKUBAETCS IOJTHOE HE3HAHKNE U HETIOHUMaHHUe N3y4aeMoro MaTepuania;

— MaTrepual u3jaraercs HeyBepeHHo, OeCIIopsII04HO;

— JlaHBI HEeBEpHBIE OTBETHI OoJiee yeM Ha 50% JOTOTHUTETBHBIX BOIIPOCOB.

6.2.4. /loknao
a) TUIIOBBIE 3a/1aHus (BOIIPOCHI) - 0Opasell:

IIpuMepHBbIE TEMBI T0KJIAI0B

KomOnHMpoBaHHOE NeiicTBHE HOHU3UPYIOMIETO N3TYISHHS U IPYTUX (DaKTOpPOB.
Bunumerii cBet

Mapus Cxnonosckas-Kropu (6uorpadust)

Antyan Aupu bekkepens (6uorpadus)

AKycTHYecKHe KOJIeOaHUs B )KU3HU YEIIOBEKA U )KUBOTHBIX: YIBTPA3BYK
AxkycTryeckue KonebaHus B )KU3HU YEJIOBEKA U )KUBOTHBIX: MH(PPA3BYK

oUswWN P

0) KpUTEepHH OLICHUBAHMsI KOMIETEHINH (pe3y/IbTaToOB):

Jlokmag — YCTHOE BBICTYIUICHHE CTYACHTA, SBIIIONICECS PE3yJbTaTOM €ro CaMOCTOSTEIbHOM
HOATOTOBKH 10 3apaHee MOJTYYSHHON TeMe U B COOTBETCTBHH C TPEOOBaHUAMHU K «CaMOCTOSATEIBHON
paboTe CTy/IEHTOBY.

BricTymieHne Bo Bpems JOKIanga, Kak IPaBUIIO, PACCUYMTAHO Ha 6-7 MHUHYT, HE MOXKET NPEBBIIIATH
YCTAHOBJICHHOC BpPCMA, HOJDKHO CTPOro COOTBCTCTBOBATH OOBABICHHON TEME. HpI/IBeTCTBYIOTCH
JIOKJIA/IbI C JOTIOJHUTEIBHBIM UCIIOIb30BAaHUEM IIPE3CHTAIMN M MYJIbTUMEIMHHON TEXHUKH.

Bo Bpemst BBICTYIUICHUS CTYICHT MOXKET HCIIOJIB30BaTh CBOOOJHYIO pedb OJM3KO K TEKCTY IOKJIaja,
OJHAaKO BIIPAaBC 3a4YUTHIBATDH HOI[FOTOBHGHHBIﬁ UM TCKCT, ACMOHCTPUPYA BJIaJICHUC MATCPHUAJIOM. Peun
J0JDKHA OBITh YeTKasi, [POMKasi, BEIPa3UTeNIbHAS U SMOIMOHAIBHASI.
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OO0s3aTenbHBIM IIEMEHTOB MPOILEIYphl TOKJIAAa sBIAETCS ero oOcyxnaeHue. CTyaeHTaM TpYIIIbI
IpeIaracTcsl 3aJaBaTh JOKJIAAYUKY BOIPOCHI [0 TE€ME JOKJIajga, 4YTO BIPaBe CHAElaTbh U
npenojasareib. B 3aBepleHnN BO3MOKHA TUCKYCCHS.

B) OIMCAHHE IIKAJIbI OICHUBAHMUS:
JomaimHss (BHeayAUTOpHAas) MOATOTOBKA JIOKJIAJa OICHMBAETCS 10 2-X 0ajuloB, BBICTYIUICHHE M
OTBEThI Ha BOIPOCHl 110 2-X OamwioB. MTOro 3a BBINOJHEHWE TAHHOTO 3aJaHUs CTYICHT MOXET
HOJYYHTh A0 4-X Oaios.

KDI/ITCDI/II/I OLNCHKHW YCTHOI'O BBHICTVIIJICHUA.

2 0ajua (MakcHMMallbHAasi OILIGHKA) — BBICTYIUICHHE (JIOKJIAa) OTIMYAETCS IOCIIEI0BATEILHOCTHIO,
JIOTUKOW HM3JIOKECHUS, JIETKO BOCIIPUHHUMACTCS ayJUTOPUEH, IIPU OTBETE HA BOIIPOCH! BBICTYIAIOIIMN
JNEMOHCTPUPYET TJIYOWHY BIIQJICHUSI TIPEJICTABICHHBIM MaTepHaioM, OTBETHI (HOPMYIUPYIOTCS
apryMEHTUPOBAHO, 00OCHOBBLIBACTCS COOCTBEHHAS MO3UIUS B IPOOJIEMHBIX CUTYAIIHSIX.
1,5 f6asma — BBICTYIUICHHE (JIOKJIAJ]) OTJIMYAETCS TOCIIEOBATEIIbHOCTHIO, JIOTMKOW HW3JI0XKECHHUsS, HO
00OCHOBaHME CJICIAHHBIX BBIBOJIOB HE JIOCTAaTOYHO AapryMEHTHPOBAHO, HEIMOJIHO PACKPBITO
CoJIepKaHUE MPOOIIEMBI.
1 6aqu1 — BBICTYHAMOIIUH NIEpeaaeT conepkaHue Mpo0IeMbl, HO HE JEMOHCTPHPYET YMEHUE BBIIEISTh
IJIABHOE, CYIIECTBEHHOE, BBICTYIUICHUE BOCIIPHHUMAETCS ayJAMTOPUEH CII0KHO, OTBETHI HA BOIPOCHI
MMOBEPXHOCTHBIE, JINOO BBI3BIBAIOT Y JIOKJIAYMKA 3aTPYIHCHHE.
0 6an10B — JTOKJIAJ KPATKHid, OBEPXHOCTHBIN, HECAMOCTOSTENBHBIN, TOKIAIUUK HEe pa3OupaeTcs B
CYTH BOIIPOCa, HE MOXKET MPEACTABUTH €T0 B AyAUTOPHH.

6.2.5. Pegepar
a) [IpumepHbie TeMbl pedepaTos:

3anTa OT HEMOHU3UPYIOLINX U3ITy4eHU
VYapTpadunoneroBoe U3TydeHUE

WNudpakpacHoe uznydyeHue

OTkpBITHE pEHTIeHOBCKUX J1ydel. HoGeneBckas npemusi.
Bpen mobunbsHOro TenedoHa, npasia UM BbIMbICEN?

orwdPE

6) Kputepuu onieHrBaHNS KOMIETEHIIHH:

- TpaBWIBHOCTh oOdopmieHHus pedepata (TUTyJIbHAs CTpPaHULA, OIJVIABJICHHE U OQOpMIICHHE
HCTOYHUKOB);

- YPOBEHB pacKpbITHs TeMBI pedepaTa / mpopabOTaHHOCTh TEMBI,

- CTPYKTYpPUPOBAaHHOCTh MaTepuaa;

- KOJIMYECTBO HCIIOJIb30BAHHBIX JUTEPATYPHBIX HICTOYHHUKOB.

[TpaBuia k opopmiienuro pedeparoB npuseneHsl B Y MK/ u Ha caiite kadenpsr.

B) OIMCAHUE IIKAJIbl OIICHUBAHUS

OnenuBanue pedepaToB MPOBOAUTCS IO MPUHIIHITY «3aYTEHOY / «HE 3a4TECHOY.

«3auTeHO» BBICTABIIAETCS B cilydae, eciu pedepaT oPOpMIIEH B COOTBETCTBUE C TPEeOOBAHUSIMU
METOIMYECKUX yKa3aHUM, TeMa JOCTaTOYHO IMpopaboTaHa, MaTepuan XOpOILIO CTPYKTYpUPOBaH,
KOJINYECTBO MCIIONB3YEMOIl JINTepaTypbl HE MEHEe 5 MCTOYHUKOB. B ciyuyae, ecnu kakoi-mu0o w3
KPUTEPHUEB HE BHITIOJIHEH, pedepar Bo3BpaIiaeTcs Ha J0paboTKy.

6.2.6. Pewenue 3a0au:

a) [IpumepHbIe THIIBI 3a/1a4:

1. *°Pogs npeTepreBaeT o-pacnai. Yto nosyvaercs B pe3yabrare?
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2. Ecmu No — HCXOIHOE YHCII0 PaJMOaKTHBHBEIX aTOMOB, a A IIOCTOSIHHAS paJMOaKTHBHOI'O pacraja,
to N =No-e ™ Ilycrs A = 3,8 nHeﬁ'l. Haiitu nmepuon momypacnana.

3. Hapucosarb kpussie 103a-3¢dext mpu Do =1 I'p 1 KpuTHIECKOM YHUCIIE MONagaHuii n = 1 un =
10.

4. *°Coy7 nperepneBaet B-pacnaa. Bo3OyxaeHHoe sapo KobaabTa UCIyCKaeT Y-KBaHT (TouHee — 2 y-
KBaHTa). YTO moy4aercsi B pe3yabrare?

222
86RN“"" nmperepneBaer a-pacnan. Yto nomyuyaercs B pe3ynbrare?

Ecnu No — ucxoaHoe 4ncio paguoakTUBHBIX aTOMOB, a A TOCTOSIHHAS PaJJuOAKTUBHOTO pacnaa,
Y o

To N =No-e . 3BectHO, uTO nepuoA nonypacnana Ti2 = 4 qus quist pagona. Uepes kakoi

MPOMEKYTOK BpEMEHHU €ro akTUBHOCTH yrajaet B 10 u 100 paz?

7. Jlns acroHeHIMaNbHBIX KPUBBIX 103a-3¢ ekt Do (ramma kBanToB) =10 I'p. ObD o-uactur paBHa
5. HapucoBats B siorapupMudeckom Macmradbe KpuByro 103a—3¢PHEKT mociie 00TyICHHS O
YaCTHUI[AMH.

8. Ecau No — HCXOHOE YHCIIO PAJMOAKTHBHBIX ATOMOB, a A TIOCTOSIHHAS PaJHOAKTHBHOTO pacraja,
- _ 1y
1o N=No-e " Ilycts A = 100 netr ™ Haiitu nepuoa nomypacmnaja.

9. s 5CTIOHEHIMANIBHBIX KPUBBIX 103a-3¢(dekt Do (ramma kBanToB) =10 I'p. OB HeiiTpoHOB
paBHa 3. HapucoBats B iorapuMuiyeckoM mMacurade KpuByro 103a—3PGeKT st HeUTPOHHOTO
O0TydCHHS.

mc?

E=__

\/1_ V2 /Cz
= 0,512 M»B. Macca npotoHna paBHa 1840 macc anektpona. CkopocTh cBeTa B Bojie ¢/n = ¢/1,34 =
0,74c, rae n — nokasarens npeaomiieHus. HaliTu HoporoByro SHEPTUIo ISt JJIEKTPOHOB U

IIPOTOHOB, HAUYMHAsI C KOTOPOIl CKOPOCTh UX JBM)KEHUS B TKaHU (BOJIE) MPEBBIIIAET CKOPOCTh CBETA
B Bakyyme?

2 2
10. PensatuBrcTCKOE BBIPAXXCHHUEC IJI1 SOHCPIruU YaCTUIL —mc . I[J'IH 3JICKTpPOHOB MC

11. JIns scrioHeHIMABbHBIX KPUBBIX J103a-3((eKT OakTepuaibHbIX KIeTOK Do (raMma kBaHTOB) =1
I'p. OBD a-vactuir s 3tux kietok pasHa 0,5. Hapucosats B morapupMuueckoMm Maciirade
KpUBBIE 103a—3((DeKT nocye 001yueHHs Y-KBaHTaMH U (.-4aCTUIAMH.

12. HapucoBath pon3BOIbHYIO KPUBYIO 3aBUCHMOCTH BBKHBAEMOCTH OT J1036I. ITyCTh 1Mo
NeficTBHEM paiMOCEHCHOMIN3aTOpa 3Ta KpUBasi U3MEHUIIach, a (aKTOp U3MEHEHUs J03bl PaBEH
ATy, HapucoBarh NOMy4eHHYIO B TOM ClIy4ae KPUBYIO.

6) Kpurepuu orieHMBaHUs KOMIIETEHIIUHA:

- IPaBWJIBHOCTh PACCMOTPEHHUSI CUTyallun

- 4ETKOE€ U BEPHOE TPAKTOBAHUE CUTYALUU.

- JIOTUYECKHU BBICTPOEHHBIN, PABUIIBHBIN X0 pELICHUS
- II0JIy4EHUE MTPAaBUIILHOIO OTBETA

B) OIIMCAaHHEC MIKaJIbl OICHUBAHUA

MaxkcumanbHOe KOIu4ecTBO 0aymuioB — 4. Kakaplit KpuTepuil OlleHMBAeTCs B OIUH OaJl.

I/IHTep AKTHBHBIC METOAbI

HNHTepakTHBHBIC METOIBI MO3BOJISIIOT YUUTHCS B3aUMOICHCTBOBATh MEXKy COOOH, BKITIOUAs
npenonaasaresis. OHU COOTBETCTBYIOT JIMUHOCTHO-OPUEHTUPOBAHHOMY MOJXOY, MPEANONaaraloT

13



KOJIJIGKTHBHOE, OOyueHHe B coTpyaHuyecTBe. llpemomaBarens BBICTyMaeT B POJM OpraHU3aTopa
nporiecca 00y4eHus:, TuaAepa IPyYIIbl, CO3ATENs YCIOBUM ISl UHUIIMATUBBI CTYACHTOB.

Llens: OHATH B3aUMOCBSI3b MEXKYy COOBITHAMH, aHATU3UPOBATH, UMETh CBOE€ MHEHHE, CTUMYJIUPOBATh
II03HABATEIbHYIO0 aKTHBHOCTH, COIIOCTABIIATH HOBBIE (DAKTHI M1 MHEHHUS C TEM, YTO paHee U3YyUEeHO.
3a0auu: HAyIUTh ApryMEHTHPOBATH U TOJIEPAHTHO BECTH JUCIYT, IIy0)Ke BHUKATh B CYIIIHOCTh HOBOM
TEMBbI, MBICICHHO Pa3JeNiATh MaTepHal Ha BA)KHEHIIHNE JIOTUYECKHE YacCTH; OCMBICICHUIO JIOTUKH U
MOCJIEIOBATEIbHOCTH B M3JIOKEHUH Y4eOHOTO MaTepualla, K BBIIEICHUIO B HEM TIJIaBHBIX M Hamboiee
CYIIECTBEHHBIX MOJI0KEHHH.

I/IHTepaKTI/IBHLIe 3aHATHUA IPOBOAATCH B BH/IEC:

HHTepakTHBHBIE METOJBI MO3BOJIIOT CTYACHTaM B Ipolecce OOy4eHHUs B3aWMOJICHCTBOBAThH
MEeXIy co0oi, Bkmrouas mnpenogasarens. OHM COOTBETCTBYIOT JIMYHOCTHO-OPUEHTHPOBAHHOMY
MOJIXO/1y, MPEANoJaraoT KOJUIEKTUBHOE, 00ydeHre B coTpyaHuyecTBe. [lpenomaBarens BHICTYNAET B
poJM opraHM3atropa Iporecca oOydyeHMsl, JHAepa TIPYIIbl, CO3JaTedsl YCIOBUIM A MHULHUATHBbBI
CTYJICHTOB.

Llens. TIOHATH B3aMMOCBSI3b M@Ky COOBITHSMU, aHATM3UPOBATh, UMETh CBOE MHEHHUE, CTUMYJIHPOBAThH
[IO3HABATEJIbHYIO aKTUBHOCTh, COIIOCTABJISATh HOBBIE ()aKThl 1 MHEHHSI C TEM, UTO PAHEE U3YUEHO.
3a0auu: Hay4UTh apryMEHTHPOBATh U TOJIEPAHTHO BECTU JUCHYT, ITy0Xke BHUKATH B CYIIIHOCTh HOBOM
TEMBI, MBICIEHHO Pa3leiiATh MaTepHaj Ha BAXKHEHIIME JIOTUYECKHE YacCTH; OCMBICICHHUIO JIOTUKUA U
MIOCJIEZI0BATEIbHOCTY B M3JI0KEHUM y4eOHOro MaTepuasa, K BbIICJICHUIO B HEM IUIaBHBIX U Haubosee
CYILLECTBEHHBIX MOJIOKEHUM.

Peduexcus

[IpoBoauTcs Ha mabopaTopHoM 3aHATHH. Kak mpaBuio, B KOHIIE 3aHATHS, CTyIEHTaM
npeiaraeTcsi IpoOJIEMHBIN BOIPOC MO TEME 3aHATHs, Ha KOTOPhI UM HEOOXOAMMO JaTh MTUCEMEHHBIN
oTBeT B TeueHue 10 MUHYT, UCTIONB3YS 3HAHUS, MOTYYCHHBIE B X0/1€ J1a00paTOPHOTO 3aHATHS,
COOCTBEHHBIN KpYro3op U 3pyAuLIHIO.

[TrcbMEHHBII OTBET OLIEHUBAETCS 0 2-X OAJIIOB.

2 Ganna — CTy/IeHT MMOHUMAET CYTh MMOCTABICHHOM MPOOIEMBI, JaeT pa3BepPHYTHIN OTBET, TJ€ MPUBOIUT
CBOE COOCTBEHHOE CY)KJICHHE WIIU BHIOUPAET €T0 U3 MPEII0KCHHBIX.

1 Gannm — CTyAEHT B LI€TIOM MOHUMAET CyTh BOIMPOCA, MPUBOJIUT CBOE COOCTBEHHOE CYXJICHHE, HO HE
MOATBEPXKJIAET €r0 KOHKPETHBIMH (hakTaMHu, JTUOO TpHUBEIACHHBIC (AKThI HE PACKPHIBAIOT CYTh
BOIIPOCA, HE UMEIOT K HEMY HUKAKOT'O OTHOIIICHHUSI.

0 6aymIoB — OTBET OTCYTCTBYET.

IIpo6aemMubIii ceMuHap
[TpoBoautcs B popme auckyccun. OcoOEHHOCTHIO MPOOJIEMHOrO CEMHHapa SIBISIETCS COYETaHHE
«MO3TOBOTO IITYpPMa» U «TBOPYECKOM JAMCKYCCHUW», UHIWBHUIYaJbHOM M TpyNIOBOW pabOThI, Kak Ha
JTane NOJArOTOBKH, TaK M BO BpeMs €ro nposefaeHus. Ha ceMrHape He TOJIBKO HE 3allpeIarTcs, HO U
MPUBETCTBYIOTCS KPUTHUECKHE 3aMeyaHUsl M BOIpPOchl. OCHOBOW MPOOJIEMHOTIO CEMHHAapa SIBISIETCS
co3/laHue MpoOIeMHON CUTYaIluH, KOTOpasi CTAaBUTCS 3a01aroBpeMeHHO (He MeHee ueM 3a 7-10 aHeit).
Hameuaercs TO, 4TO HYXHO NOJYy4YUTh B pe3yjbTaTe MOATOTOBKH, TEM cCaMbIM (QOpMHUpPYETCS
HEKOTOpOE NMEPBUYHOE MPEACTABIECHUE O 3a/1adax U CyTH uccienoBanus. CTyAeHTbl CaMOCTOATEIbHO
OCYILECTBIIIIOT TIOMCK HEOOXOIUMBIX CBEIACHHUH 10 paccMaTpUBaeMOW TeMe, 3HAKOMSTCA C
pa3IMYHBIMU MHEHUSMHU U BapUAaHTaMU IPEJIOKEHHUM 110 €€ PELLIEHUIO.

- aKTUBHOCTbB CTY/IEHTa B CEMHHAPE;

- TPaMOTHO ¥ apryMEHTHUPOBAHO M3JIaraTb CBOU UJIEU BO BPEMS IUCKYCCHUU;

- MOJArOTOBKAa K MPOOJIEMHOMY CEMHMHApy (IJaHHbIE, CBEIEHUS MU MHEHMs) 110 paccMaTpHUBaeMOH

TEME.

B) OIMCAaHME ILIKAJbl OLCHUBAHHUS:
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«0-3» Gannos
Kaxnplii kputepuii oneHuBaercs B 1 Gaii.

6.3. Memoouueckue mamepuanvt, onpeoensioujue nPOYeOypbl OUCHUBAHUA 3HAHUI, YMEHUIl,
HA6bIKO6 U (U1u) oOnvima OeAmenbHOCHmU, XaAPAKMepuIyuwiux mansl Gopmuposanus
KomnemeHuui

[Ipouenypa oLeHMBAHUS 3HAHUM, YMEHWW, HABBIKOB MO JUCHUIUIMHE «PaguannoHHas
O6nodusznKa» BKIIOYAET y4eT YCHEIIHOCTH IO BCEM BHJAM OLIEHOYHBIX cpeAcTB. OlleHKa KadyecTBa
MOArOTOBKH BKJIFOYAET TEKYLIYIO U IIPOMEKYTOUHYIO aTTECTALUIO.

Texkymmii KOHTPOJIb TIPEICTaBIIET COOOH INMPOBEPKY YCBOGHHUS Yy4eOHOrO MaTepHaja, peryssipHO
OCYILECTBIISIEMYIO Ha MPOTSHKEHUN O0YUYECHHUS Ha KaXKIOM CEMUHape.

Tekymuii KOHTPOJIb OCYIIECTBISIETCS B (OpMe pelieHHs 3a1ad, JOKIAIO0B, KOJUIOKBHYMa H
KOHTPOJIbHBIX padoT.

dopMamMil  MPOMEKYTOYHOI0 KOHTPOJISL SIBISETCS 3a4eT C OIEHKOH, Oaiibl 3a  KOTOPBIH
BBICTABIIAIOTCS [10 UTOTaM YCTHOT'O OMPOCa Ha 3a4eTe C OLIEHKOM.

3ayeT C OLIEHKOHM CKJIa/IbIBAETCS U3 JIBYX OLIEHOUHBIX CPEJICTB, YCTHBIA OTBET Ha BONPOCHI K 3a4ETy C
OLIGHKOM, TIPY 3TOM CTYJEHT JOJDKEH OTBETUTH Ha 3 BOMpOCa U3 MPUMEPHOTO MEPEYHsS] BOIPOCOB IS
HOATOTOBKH K 3a4€TY C OLEHKOH U OTYUTATHCS M0 JIAOOpATOpHBIM paboTaM 3a BTOPOH ceMecTp.
OrneHka 1o AUCUUIUIMHE BBICTABIISETCS 1O CICAYIOUINM KPUTEPHSIM:

«OTIMYHO» BBICTABIISIETCA IIPU MPEJOCTABIEHUH OTYETOB I10 JIAOOPATOPHBIM paboTaM (He MeHee
70%), ciaHHOM 3a4eTe ¢ OI[CHKOW Ha OTJIHYHO.

«X0po1110» BBICTABIISAETCS MPH MPEIOCTABICHUU OTYETOB M0 J1abopaTopHbIM pabotam (He menee 70 %)
U CITAHHOM 3a4eTe C OLEHKOW Ha XOPOIIIO.

«Y 10BJIETBOPUTEIHHO» BBICTABJISIETCS IPU MPEJOCTABIEHUN OTYETOB 110 Ja00paTOpHBIM padboTam (He
menee 70 %) ¥ cTaHHOM 3aueTe ¢ OLEHKOW Ha Y/I0BJIETBOPUTEIBHO.

«HeynoBNneTBOPUTENBHO»  BBICTABISETCS CTYACHTaM, €CIM HE MPEJOCTaBJICHBI OTYETHI  I10
nabopaTOpHBIM paboTam, MO0 Ha 3a4eTe C OLIEHKOH cTy1eHT Habpas MmeHee 20 OaioB.

7. IlepeyeHb OCHOBHOM M IONOJHHUTEIbHOI Yy4eOHOM JHUTepaTypbl, HEOOXOAMMOI ISl OCBOEHUS
AUCHHILIMHBI

@) OCHO6HAA yueOHas Tumepamypa:

1) Tlerun B.T., XKypaxosckas I'. I1., Komaposa JI. H. Pamuo6uonorinueckre OCHOBBI
CHHEpruyeckux B3aumozenicteuii B 6uocgepe. — M.: TEOC, 2012.-219 c. — 9 mir.

2) Tlerun B. T'. buodusuka HenoHU3UpyOMKX GU3nIecKUX HaKTOPOB OKPYIKAFOIICH CPEJIbI :
yue6. mocobue. — O6uuack: MPHI] PAMH, 2006. 265 c. — 20 5k3.

3) Kowmapoga JI.H., ITerun B.I'. Mogudukanus patmo4yBCTBUTEIBHOCTH: HOBBIC TOPU30HTHI U
nepcnekTuBbl. — O0HuHCK: MATD, 2007. — 190 c. — 50 mir.

4) AwntonoB B.®. ®usuka u 6nodusuka: yued. [Dnexrpounsiii pecype] / B. ®. Autonos, E. K.
Koznosa, A. M. Yepnspi. - M.: I'DOTAP-Meaua, 2010. - 480 c.- Pexxum nocryna:
http://www.studmedlib.ru/ru/book/ISBN9785970416440.html DBC "KoHcynbTaHT CTyAeHTA

5) Bonbkenmreitn, M.B. buodusuka [Dnexrponnsiii pecypc]/M.B. Bonbkenmreits. - U3na-
Bo:Jlanp, 2012. - 608 c. - ISBN 978-5-8114-0851-1. Pexxum gocryna:
http://e.lanbook.com/books/element.php?pll_id=3898 D5C M13x-Ba "Jlans"

0) nomonHUTENBHAS YueOHast IUTeparypa:

1. IIp16 A.®. u ap. Panuanus u naronorus (yaebnoe nocobue) M.: Bricias mxomna, 2005. 341 ¢. — 20
9K3.;
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2. Jlxaxkcon M. MonekynspHas u kKjaeTouHas ouogusuka: yued. nocodue. — M.: Mup: bu-nom.
JlaGopatopus 3nanmit, 2009. 551 c.

3. I[Terun B.I'., Xypakosckas ['.I1. CuHepru3m U HHTEHCUBHOCTH (PaKTOPOB OKPYKAFOIICH CpeIbl
(yaebnoe nocobue) O6uuHCcK: MATI, 1999. 105 c. — 50 7k3.

4. Tlerun B.I'., Ceinsbinbic b.M. KomOuHnpoBaHHOE BO3IeCTBHE (haKTOPOB OKPYXKAIOIIEH CpeIbl Ha
Oounonoruveckue cuctemsl (yaeonoe mocobue) O6uunck: MATO, 1998. 74 c.

8. IlepeyeHb pecypcoB HH(OPMANMOHHO-TEJIEKOMMYHHKAIMOHHOH ceTH «VHTepHeT» (Ianee -
ceTb «AHTEepHET»), HEOOXOAUMBIX JIJIS OCBOCHHS TUCIUILIHHBI

1. http://dmb.biophys.msu.ru - Uudopmannonnas cucrema «/[MHaMHYECKHE MOJEIH B OHOJIOTHHY,
paccuMTaHHas Ha IMIMPOKHHA KPYT TOJb30BaTeNel, BKIIIOYAET B ceOS TUIEPTEKCTOBBIE JOKYMEHTHI U
peNSIMOHHBIE 0a3bl JaHHBIX M O00ecreurMBacT YHH(PHUIIMPOBAHHBIA JOCTYH K pPa3sHOOOpa3HOM
uHPOpPMALIUU IO TaHHOK MpeaMeTHO obnactu. CripaBOYHBIN pa3ieN COACPIKUT CBEICHUS O HAyYHBIX
OpraHu3alsix W yHUBepcuTeTax Poccuu, B KOTOPBIX BeAyTcs pabOThl MO MaTEeMaTHYECKOMY
MOJICIIMPOBAHHUIO B OMOJIOTHH, TIEPCOHAIBHYI0O HH()OPMAIIMIO O POCCHUICKUX YYEHBIX, paOOTAIONINX B
9TOW OOJIACTH M WX TpPyJAaxX, aHHOTHPOBAHHBIM CIHCOK MEXIYHAPOJHBIX U POCCHUHCKUX KYPHAJIOB,
MEYATAIONIUX CTAThH [0 MOACIUPOBAHUIO B OHONOTHH. buOnroTeka coaepuT OudImorpaguiecKyro,
AHHOTHPOBAHHYIO M TOJHOTEKCTOBYIHO HMH(OpPMAIMI MO0 MaTeMaTHYECKOMY MOJICIHPOBAHUIO
OMOJIOTHYECKHX TPOIIECCOB, B TOM YHMCIIE CIIEIUAIBHO IMOATOTOBICHHBIE 3JIEKTPOHHBIE Bepcuu Oosee
20 poccuiickux MOHOTpaduii U y4eOHBIX MOCOOUH MO0 MaTeMaTHYECKHUM MOJIEISIM B OMOJIOTHH. (1ara
obpamenus 01.09.2014)

2. http://elibrary.ru/defaultx.asp - Hayunas snekrpoHHass OuONIMOTEKa, KPYIMHEHIIUA pPOCCUICKHIA
MH(POPMALIMOHHBIA MMOpTall B 001aCTH HAYKH, TEXHOJIOTHH, METUIIMHBI 1 00pa30BaHuUs, COACP KALIHNA
pedepaThl U TONHBIE TEKCTHI Ooniee 12 MIH. HaydHBIX cTaTe W myOnuKanuil. (mara oOpaiieHus
01.09.2014)

3. http://univertv.ru (pa3agen bruosorusi) — MHOKECTBO BHICOMATEPHAIIOB YUEOHBIX, HAYYHBIX, HAYYHO-

HOMYJISIPHBIX 10 OHOJ0ruM (M OMOPU3MKE B YACTHOCTH) MPOYUTAHHBIX BEAYIIMMHU CHEIHAINCTaMHU.
(mata obpamenus 01.09.2014)

9. Meroauyeckue yKkazaHus JJsl 00y4aIOIIUXCS MO0 OCBOEHUIO TUCHUTLINHBI

[Ipu  w3yuenun kypca «PamuanmonHas  Ouodu3uka»  HEOOXOJUMO  PYKOBOJCTBOBATHCS
JTUTAKTUYECKUMHU €UHUIIAMU, TIPEJICTABIIEHHBIMU B 00pa30BaTEIbHOM CTaHAApTe IUCIMIUIMHBI U
yueOHOI MporpaMMoi, COCTaBIeHHOI cornacHo CTaHmapry.

[Iporpamma npemycmaTpuBaeT:

JlaGopaTopubie 3ansaTus: 32 yaca (2 yaca B HEJIENIO).

Oprann3anus 1esTeJJbHOCTH CTy/IeHTA!

e [Ilo remaMm Bcex 1aOOPATOPHBIX 3aHATHI UMEIOTCS IPE3EHTALINH.

e OrtaenbHO CTapocTe IPYIIBI BBIIAETCS CIUCOK PEKOMEHIyeMOM JIMTEpaTyphl, UMEIOIecs B
oubmmoreke UATD, mig uzyueHus TeM 1o Kypcy.

CTyneHT JOKEeH UMETh JIaDOpaTOPHYIO TeTpallb, Tae ohopmiIseT KOHCIEKT 1a0OpaTOPHBIX 3aHSATHIA:
KpaTKO, CXeMaTHYHO, MOCJIEI0BATEILHO (PUKCUPYET OCHOBHBIEC TIOJIOKEHUS, BBIBOIBI, (DOPMYITHUPOBKH,
000011eHNs; TOMEYaeT BaXKHBIE MBICIH, BBIICSCT KIIFOUEBHIE CI0Ba, TEPMUHBL. [IpoBepka TepMUHOB,
MOHATHI C MOMONIBIO SHIMKIONEANH, CIOBAapEH, CIPABOYHHMKOB C BBIIMCHIBAHUEM TOJKOBAaHUW B
teTpaab. OO003HAYUTH BOMPOCH], TEPMUHBI, MaTepUal, KOTOPHIA BHI3BIBACT TPYJHOCTH, TOMETUTH U
MOMBITaThCSI HAWTH OTBET B PEKOMEHAyeMoW Jmreparype. Eciam caMOCTOSITENBbHO HE yaaercs
pasoOpaThCcsi B Marepuaje, HeoOXoauMmo chopMynupoBaTh BONPOC M 3a7aTh IMPENoJaBaTelio Ha
KOHCynbTanuu. ['paduk KOHCyIbTalMii ©MeeTcsl Ha Kadeape W B DJIEKTPOHHOM BHJE HA CTPAaHUYKE
Kaeapsl.
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JIaGopaTopHble 3aHATHS IPU3BAHBl HAYYUTh CTYJIEHTOB pa3doupaTbcs B MPOOIEMHBIX BOIPOCAX
(U3MOTIOTHH YeTOBEKa U KUBOTHBIX, OPUEHTUPOBATHCS B CIICHUAILHON JINTEpAType, CaMOCTOSTEIbHO
paboTaTh C JHTEPATypHBIMH W DJIEKTPOHHBIMH HCTOYHUKAMH, HAYYHUTHCS OCYIICCTBIATH ITOMCK
¢du3noIorHUecKoil MHPOPMALIUH, YSCHIT U YMETh OLICHUBAThH PA3IMYHBIC TOUKH 3PEHHUSL.

Llenpl0 ceMHHAPCKHUX 3aHSATHHA Uil CTYACHTOB, IPUCTYMAIOMIMX K M3YYCHHIO Kypca, sIBIISIETCS: Ooliee
ri1y00OKO€ 3HAKOMCTBO € KIIFOUEBBIMU TEOPETUUECKUMHU BOIIPOCAMH, U3y4aeMbIMH Ha 3aHITHSAX.
OCHOBHBIC 33/1a4H:

1) oOpereHne HaBBIKOB HAyYHO-HCCIIEA0BATEIHCKON PabOThl HA OCHOBE aHAIHM3a TEKCTOB HCTOYHUKOB
U TPUMEHCHUS Pa3JIMYHBIX METOJOB HCCICIOBaHUs, 2) BbIpAOOTKA yMEHHS CaMOCTOSITEIBHO W
KPUTUYECKH TMOAXOJUTh K M3y4aeMOMY MarTepualy, BKIodas Oubmuorpaduio u  cpeicTsa
anexkTpoHHoM nHpopmanuu (MaTEepHET);

Oprann3anus 1eTeJJbHOCTH CTY/ICHTA!

B Hauane xaxxaoro cemecTtpa CTYAECHTHI MOJY4YarOT IUIAH CEMUHAPCKUX 3aHATHUM, CIIUCOK TEM
JUTS IOJTOTOBKHU K JOKJIa[1aM, a TaK)Ke MPOBEJCHUIO 3aHATUI B MHTEPAKTUBHBIX (popmax.

Jlisi OATOTOBKM K 3aHATHUSAM HEOOXOAMMO IOJIb30BAThCS PEKOMEHAANUSAMH IO OPOPMIICHHIO
pedepaToB U NOArOTOBKHU J10KJIa10B. PekoMeHganu uMeroTcsl Ha Kageape U B 3JIEKTPOHHOM BUJE Ha
CTpaHu4Ke Kadeapsl.

KonTpoabHble padoThI:

[ToaroroBka mpemnoaraet npopadoTKy 1abopaTOpHOro MaTepuasa, COCTaBICHUE B pabounx
TETPaAsX BCIOMOTaTEIbHBIX CXEM JIJIsl HATJISIIHOTO CTPYKTYPUPOBAHUS MaTepuraa C 1eJIbio
yIpoIleHus ero 3anomMuHanus. Oopaniath BHUMaHUE HA OCHOBHYIO TEPMHUHOJIOTHIO, KJIAaCCU(PHUKAIHIO,
OTJIMYUTEIbHBIE 0COOCHHOCTH, HAIMUNE COOTBETCTBYIOIIMX CBSI3€H MEXKY OT/IEITbHBIMHU IIPOLIECCAMH.

IToaroroBka A0KJIaaa K CEMUHAPCKOMY 3aHATHUIO

OcHOBHBIE 3Tallbl TOATOTOBKH JIOKJIa/1a

- BBIOOp TEMBI;

- KOHCYJIbTaIUs MPEIo1aBaTers;

- IOATOTOBKA IIJIaHa JTOKJIA/a;

- pa0oTa c ICTOYHMKAMHU U JIUTEPaTypoii, cOop Marepuaia,
- HallUCaHUe TEKCTa JOKJIAJa;

- O(I)OpMJ'ICHI/IC PYKOIIMCH U MPEAOCTABJICHUC €€ MPCTIOAABATCIIIO 10 HAYaJla OOKJIaaa, YTO ONpPCACIIACT
TOTOBHOCTDH CTYJICHTA K BBICTYIIJICHUIO,

- BBICTYIINICHUE C OKJIaA0M, OTBETEI HA BOIIPOCHI.

Tematuka [oKIana mpejuiaraercs MpemnojaBaTeneM. Jokiaaax MoKeT OBITh IMOATOTOBICH KakK B
MeYaTHOM, TaKk U B PyKOIUCHOU (hopme.

TexHuueckue TpeOOBaHUA K TeKCTy Aokiana: mpudt 14, uarepsan 1,5, o0bem — 3 nucra.

TekcT AoKIaga JOJDKEH WMETh THTYJIBHBINM JIUCT, O(GOPMIICHHBIH B COOTBETCTBHH C OOpasiioMm,
umeroumcs Ha kadenpe, u comepxkate @®.M.O. crygentra, ®.M.0. mnpenomaBarensi, Ha3BaHUE
mpeaMeTa, TeMy JOKJIaJia, TOJ BBITIOTHEHUS, TUTaH Jokiana. Jlokimaa JOKeH cojepaTh IMPABHIIBHO
O0(OpPMIICHHBIE CCHUTKH Ha UCTIOJIb30BAaHHBIC UCTOYHUKHU U TUTEPATYPY.

CTyIeHT JOJDKCH TIPOBECTH JIOMAIIHIOK PEMETUIMI0 YCTHOTO BBICTYIUICHHS C JIOKJIAQJIOM H
YIIOCTOBEPUTKCS, UTO 110 BpEMEHU JIOKJI/ YKIAABIBACTCS B OTBEACHHBIE TSl HETO 6-7 MUHYT.
Jomamrssisi (BHeayJIUTOpHAsi) MOJATOTOBKA JOKJIana OIEHUBACTCS 10 2-X OaJlJIOB, BBICTYIUICHUE M
OTBETHl Ha BOIPOCHI TakXke 10 2-X Oa/UIoB (XapaKTEpUCTHKA OIICHKH YCTHOTO BBICTYILJICHHUS JaHa
BhIIIe). FITOTo 3a BBHIMOJHEHHUE JAHHOTO 33JJaHUS CTYICHT MOYKET TOJYyYUTh JI0 4-X OaJlIoB.
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CamocTosiTeibHasi padoTa: 66 yacos
e CryneHTbl CaMOCTOSITEIBHO MPOpabaThIBAIOT MaTepuaji IO IMpeIoKeHHbIM TemaM. Popma
OTYETHOCTH — KOHCIIEKT. Marepuan BXOAWT B BONPOCHI IMPOMEXYTOYHOTO, TEKYILEro H
UTOTOBOT'O KOHTPOJISL.

Pabora ¢ yueOHOI 1 HaydHOU JIUTEPaTypOH SBISETCS TIaBHOW (POPMON caMOCTOSATEIHHON PaOOTHI
U HeoOXoJMMa MpU TOJATOTOBKE K YCTHOMY OIPOCY Ha CEMUHAPCKUX 3aHATUAX, K MOJYJIBHBIM
KOHTPOJIBHBIM ~ paboTaMm, TECTUPOBAaHHIO, 3a4eTy C omeHkod. OHa BKIIOYaET MpopaboTKy
71a00paTOpPHOTrO MaTepuasa - U3y4eHHe PEKOMEHJOBAHHBIX MCTOYHHUKOB M JIUTEPATYpPhI [0 TEMATHKE
1ab0paTOPHBIX 3aHATHI, KOHCIICKTHPOBAHNE MOHOTpadUil U HAYYHBIX CTAaTel MO TeMaM CEMHHAPCKUX
3aHATHUI.
KoHncnekTsl Hay4HON IUTEpaTyphl MpPU CAMOCTOATEIBHOW MOJArOTOBKE K CEMHHAPCKUM 3aHSATHIM
JOJI’KHBI OBITH BBITIOJIHEHBI aKKYpaTHO, CO/IEP>KAaTh OTBETHI Ha KaX/Iblil OCTaBJICHHBIN B TeMe BOIPOC,
UMETh CCBUIKY Ha MCTOYHHMK WH(OpMAlUU C 00sA3aTeIbHBIM YKa3aHHEM aBTOpa, HA3BaHWS U Troja
U3JIaHUS WCIIOJIb3yeMOM Hay4yHOU JuTeparypbl. KOHCIIEKT MOXKET OBbITh OMOPHBIM (COAEpKaTh JIHIIb
OCHOBHBIC KJTFOUEBBIC MTO3UIUH ), HO TIPH 3TOM TIO3BOJISIOIIAM JIaTh TIOJHBIA OTBET IO BOIIPOCY, MOXKET
ObITH TOJIPOOHBIM. OOBEM KOHCIIEKTA OIPEIeseTCS CaMUM CTYJECHTOM.
B nporiecce paGoTsi ¢ yueOHOM 1 HAYYHOM JTUTEPATYPOM CTYIAEHT MOXKET:

e JleNaTh 3aMHCH 10 XOJY YTCHHS B BUJE IPOCTOrO WJIM Pa3BEPHYTOro IjaHa (T.e. CO3/1aBaTh

NepeYeHb OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);

® COCTaBJIATh TE3UCHl (LUTHUPOBAHME HanOOJEe BaXHBIX, 3HAUYUMBIX MECT CTaTbU WIH
MOHOTpaduu, KOPOTKOE U3II0KEHNE OCHOBHBIX MBICTICH aBTOPA);

® TOTOBHUTH AaHHOTALWH (KpaTKoe 00001eHe TPOOIEMHBIX BOIPOCOB PaboThI);

® C03/1aBaTh KOHCIEKTHI (pa3BEPHYThIE T€3UCHI, KOTOPBIE COJEPKAT U 10KA3ATEIbCTBA).
KoHcnekTsl 1a00paTOpHBIX 3aHATUN M HAYYHOM JIUTEpaTyphl B 0053aTEIbHOM HOPSIKE MPOBEPSIOTCS
npernoiaBaTeseM JIM00 BO BPEMsi CEMHUHAPCKOTO 3aHSTHSA, JTMOO BO BHEAYAMTOPHOE BpeMs (IO
YCMOTPEHHIO MPENOAaBaTENs).
3a KOHCIIEKT CTYI€HT MOKeT Noxy4uts ot 0,5 1o 2-x 6ama.

HTOroBbIi KOHTPOJIb: 324€T C OLEHKOU
o BOHpOCI)I K 3a4€Ty C OIIGHKOI\/JI BBIJAIOTCA CTYACHTAM B 3JICKTPOHHOM M pacri€daTaHHOM BUJIC B
Hayaje ceMecTpa.

[ToaroToBka K 3aueTy ¢ OLEHKOW TpeOyeT OoJiee TIIATENBHOTO U3yUeHHs MaTepHaja o TeMe UM
6J'[OKy TEM, aKICHTUPOBAHWA BHUMAHUS Ha OMPCACICHUAX, TCPMUHAX, COACPIKAHUN HOHSITHfI, Jarax,
MMEHaX, XapaKTepUCTHKaX OTAENbHBIX cOObITHI. Kak mpaBmiio, mpu MOATOTOBKE K TECTHPOBAHUIO U
3a4eTy C OIEHKOM MCIOJIB3YETCS OCHOBHOM Y4eOHWK, PEKOMEHIOBAaHHBIM B palodeil mporpamme, a
Tak)Ke KOHCIEKTHI J1a00paTOPHBIX 3aHATUN M HAYYHOH JINTEPATYPhI, COCTABICHHBIE B X0JI€ U3YUYCHUS
BCEro Kypca.

10. IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHH, HCNOJAb3yeMbIX MPH OCYILIECTBJICHUH
o0pa3oBaTeIbHOIO Npouecca Mo JMCUHUILVINHE, BKJI0Yasi epedeHb MPOrpaMMHOro odecrne4eHust
1 MH(OPMAILIMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

1. Ucnonp3oBanue crnaiiA-npe3eHTaluii mpyu NpoBeIeHuH J1abopaTOPHBIX 3aHIATH.
2. Opranu3zanus B3aMMOJAEUCTBUS ¢ OOyYarOIIMMUCS MOCPENCTBOM 3JeKTpoHHON mouthl (IIpoBepka
JIOMAIIIHUX 33JaHUH U KOHCYJIbTHUPOBAHUE ITOCPEACTBOM IEKTPOHHON MOYTHI).

11. Onucanue ™MaTepuajbHO-TEXHUYECKOWH 0a3bl, HeOOXOAUMOW [JIA OCYHIECTBJIEHHS
00pa3oBaTeILHOIO NMpPoIecca Mo TUCHUILINHE

MuHHMaNBHO HEOOXOMMUMBIN [UIS pealln3alliil AUCIUILUIMHBI IIePeUeHbh MaTepHATbHO-TEXHUIECKOTO
o0ecreueHns BKIIFOYAET B CeOs:
- ayauTOpHUs NS JIaOopaTopHBIX 3aHATHH Ha 30 MOCAJOYHBIX MECT C HOYTOYKOM, MPOEKTOPOM U

18



IKPaHOM;
12. Nuble cBeleHUs U (WJIM) MATEPHAJIBI

12.1. Ilepeuenv o0pazosamenbHbIX MEXHONO2UN, UCHOAL3YEMBIX HPU  OCYULECHMEIEHUU
obpazoeamenvrHo20 npoyecca no OUCYUNIUHE

KomneTeHTHOCTHBIN NOAXO0/I PYU OCBOCHUHU IHUCLUIUIMHBI PEATU3YETCS Y€PE3 UCIOJIb30BAHUE
B y4eOHOM MpoIlecce aKTUBHBIX METOJIOB OOyU€HHs — TaKMX B3aHUMHBIX JEUCTBUU IMpernojaBaTelis U
0o0yyJaroumxcsi, KoTopble MOOYXKIAIOT MOCACAHUX K AKTUBHOM MBICIUTEIBHOW M MPAKTUYECKOU
JIEATEIbHOCTH B IIPOLIECCE OBIAJCHMUS HU3y4daeMbIM MaTepuasioM. [IpuMeHeHHe HWHTEpaKTUBHBIX
pPSKUMOB OOydYEHHUs TO3BOJIICT BBICTpAMBATh B3aWMOHAIMPABICHHBIE WH(GOPMAIMOHHBIE TTOTOKH:
CTYJIEHT — Ipylina CTyJ€HTOB — PENoAaBaTeNb.

HCHOJII)?)YIOTC?I CJICAYIOIME BUABI ACATCIIBHOCTHU:

1) TIpakTHKO-OpPUCHTHPOBAHHAS JEATEIBHOCTh — COBMECTHAs JEATEIbHOCTb IMOATPYIIIIBI
oOydaroluxcsi W TpernojaBareisl € IeNbl0 pelleHuss Y4eOHbIX U MpOoQecCHOHANBHO-
OPUEHTHPOBAHHBIX  3a7a4 IyTE€M BBHIIOJHEHHS J1abopatopHeix pabor.  Ilo3BomsieT
chopMUpOBaTh YMEHHE aHaJIM3UPOBATh W peUIaTh TUIWYHBIE MPO(ECCHOHATBHBIC 3a/aud
pa3HOM HaINpPaBJICHHOCTH.

2) TexHOIOTHs MCIOJL30BAHUS PAa3HOYPOBHEBBIX 3aJaHUN — PA3IMYArOT 3aJa4d U 3aJaHHs TPEX
OCHOBHBIX YPOBHEW: a) PEHPOIYKTUBHBIA YPOBEHbB, IMO3BOJISIET OLEHUTHh U JUATHOCTHUPOBATH
3HaHHe (PAaKTHMUECKOTO MaTeprajia U yMEeHUE MPaBUIbHO UCIOIb30BaTh CHEIHATLHBIE TEPMUHBI
U TOHATHUS, y3HABaHUE OOBEKTOB M3YUYEHMsI B paMKaxX OMPENIEICHHOTO pasjiea JUCIUIIINHBL,
0) pEKOHCTPYKTHBHBIM YpPOBEHb TO3BOJISIET OLIEHUTh U JUATHOCTHPOBATh yMEHUSA
CUHTE3UPOBATh, aHAJIM3UPOBaTh, 0000IIaTh (akTUUECKUH MaTepuan ¢ (HOpMyIHpPOBaAHHEM
KOHKPETHBIX BBIBOJIOB, YCTAHOBIIEHHEM MPUYUHHO-CIEACTBEHHBIX CBSI3€H; B) TBOPYECKHIA
YPOBEHb TIO3BOJISIET OICHWBATh M JWAarHOCTHPOBATH YMEHHUS, HHTETPUPOBATH 3HAHUS
pa3INyYHbIX 00JacTeil, apryMeHTUPOBATh COOCTBEHHYIO TOUKY 3PEHHUS.

3) TpaauiMoHHbIE TEXHOJIOTHH (MH(POPMAIMOHHBIC JIEKIIUH) — CO3JaHUE YCIOBUH, MpH
KOTOPBIX OOYYarOIIMECs MOJB3YIOTCA MPEUMYIIECTBEHHO PENMPOIYKTUBHBIMU METOJAMHU TPHU
paboTe ¢ KOHCTIEKTaMU, YUeOHBIMU MTOCOOUSIMHU.

B HHTCPAKTUBHBIX PCKUMAX MO JUCHUIIJIMHEC IPOBOAATCA:
— Peduiexcus (1aboparopHble 3aHsATHS) — 4 Haca.

B koH1e 3aHsTHS, CTYAEHTaM IpejiaraeTcsl MpoOJIeMHbBIN BOIIPOC MO TEME 3aHATHSA, Ha KOTOPBIH
UM HEOOXOJMMO J1aTh MUCHMEHHBIA OTBET B TeueHHe 10 MUHYT, UCNONIB3Ys 3HAHUS, MOJYyYEHHbIE B
X0J1e J1abopaTOPHBIX 3aHATUH, COOCTBEHHBIN KPYro30p U 3PYAUIIHIO.

— ITpo0JiemHbIii cemuHap (J1aboparopHsle 3aHsaTHsA) — 10 yacos.

@OopMUPYIOTCS HABBIKM HCIIOJIB30BAaHUS METOJOB MOJEUPOBAHMS W aHaiM3a IpHU PELICHUU
KOHKPETHBIX 3a/1a4. Opranusyercst Oeceqa mpenogaBaTesis ¥ CTYJACHTOB It 00CYKJICHUS Pe3yIbTaTOB
paboThl, (hopMyIHpOBaHUs 00OOIIEHUI U 3aKOHOMEPHOCTEIA.

Bcero aynuropHbIX 3aHATHII B MHTepakTHBHOW (opme — 14 uacoB (33,3 % oT ayauTOopHBIX
3aHATUR).

12.2. @opmul opeanuzayuu camocmoamensvHoi padomol odyuarouuxca (memol, blHOCUMbLE O]1A
CAMOCMOAMENbHO20 U3YYEHUSA; GONPOCHL Ol CAMOKOHMPOIA; MUNOGble 3A0aHUA  O0/A
camonpoeepku

CamocrosTenbHas paboTa CTyIEHTOB COCTABIISIET BCEro 66 4acOB U BKIIIOYAET B ceOs M3yueHue
CJIEAYIOLINX TEM.
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1. Meroabl Onodusznyeckux ucciaenoBanuii B paauonorun. — 20 4acos.
1. buonoruueckoe 3HaueHNE yapTpaduoaeToBoro n3nydenus. — 20 yacos.
2. buonorudeckue 3pheKThl, HHAYIUPYEMbIC YIBTPAa3BYKOM U HHPPa3ByKoM — 26 4acoB.

[TpumepHbIe TEMBI pedepaToB AJIsi CAMOCTOSITEIBHOMN MOATOTOBKH:
1. 3ammTa OT HEMOHHM3HPYIOUIUX U3ITYUCHUI
2. YapTpaduoneToBOe U3IIyueHHE
3. HudpakpacHoe uznyyenue
4. Bpen mobunbHOTO TenedoHa, MpaBa Wil BEIMBICET?

12.3. Kpamkuii mepmunonocuueckuil cioeaps

1. AxAuTHBHOCTL — pe3ysbTaT KOMOMHUPOBAHHOTO NPUMEHEHHUsS JIBYX WM HECKOJbKUX areHTOB,
Korza KoHeuHbI 3 ekt paBeH cymme 3PHEeKTOB KaA0ro areHra.

2. AKTHBHOCTH — YHCIO PAaclagoB pPaJMOAKTUBHBIX SIACp B CIUHUIYy BpeMeHH. EnwHuIeH
panuoaktuBHOCTH B cucteme CU siBnsiercs Oexkepenb (bk), KOTOpeIM 3aMeHeHa cTapas eIuHUIA
ktopH (Ku). Onun Bk coOTBETCTBYET OHOMY pacnany paouoHyKiuoa B CEKyHY.

3. AHOKCHS — TTOJTHOE OTCYTCTBHE KUCIIOPOJIA B KJICTKE MJIH TKAaHH.

4. Anonto3 — dopma ruOenu KIETKM B pe3yjibTare 3alycka CHEHUAIbHON MPOrpaMMBbI
MOCJIEIOBATEIbHOM aKTHBAILIMU psAa GEepMEHTOB, MOCIEAHNE U3 KOTOPhIX pa3pesarot JJHK Ha ywyacTku
JUIMHON B=185 map ocHOBaHUW; OJHKMM W3 CUTHAJOB K 3allyCKy aronTo3a SBISETCS OOHapyXeHUe
nospexaeHnii JJHK Bo BpeMst MpoxXoKaeHus KIETKOM CBEPOUYHBIX TOYEK KieTouHoro nukna JHK.

5. BoccraHoBiienue (pemapanus) — BOCCTAaHOBJIEHHE WCXOAHOM CTPYKTYpbl MOJIEKYJbl WIH
YKU3HECIIOCOOHOCTH KJIETKH, TKaHH, OpraHa, OpraHu3Ma 1mnocjie o0J1ydeHusl.

6. Famma (y)-m3jrydyeHHe — KOPOTKOBOJIHOBOE 3JIEKTPOMArHUTHOE M3JIyueHHe C JUIMHOM BOJHBI <10
CM, BO3HHUKAIOIIIEE NP PacIiajie PaJIlOaKTUBHBIX SJ€P U 3JIEMEHTAPHBIX YaCTHI] IPU B3aUMOIEHCTBUN
OBICTPBIX 3apsKEHHBIX C BEIIIECTBOM

7. 'nneprepmusi (B OHKOJOIMH) — CIIOCO0 JICYCHUS OMYyXO0JICH, COCTOSIIINMI B UX JIOKAJIbLHOM Harpese,
WINM HarpeBe Bcero Tena, 10 Temneparypsl 40-43 OC; 06BIHO IIPUMEHSIETCSA B COYETaHUU C JIy4eBOU
W/UITM XUMHOTEpanuei, mossias ux 3pHEeKTUBHOCTb.

8. 'nokcusi — COCTOSTHUE MOHIKEHHOTO (110 CPAaBHEHHUIO C TEM, YTO CUMUTAETCSI HOPMOH) COepIKaHHSI
KHCJIOPO/ia B OKpYXarollel cpenie, 0e3 ykazaHHs Ha CTENeHb TAKOTO MOHMKEHHUSL.

9. Jo3a moryoménHas — Mepa B3aUMOJICHCTBUSI HOHU3HPYIOMIETO M3IYUCHHS ¢ KAaKOH-IHOO0 Cpemoi
(TKaHsSMU OpraHu3Ma), B mepecyére Ha eMHUILY MacChl.

10. Jlo3a 3xBHBaJIeHTHAs] — TIOTJIOMIEHHAS 71033, YMHOXEHHAsT Ha KOO(PPHUIIMEHT, XapaKTepU3 YOI
CHOCOOHOCTh JIAHHOTO BHJIA H3JIy4eHHMsS MOBpPEXJaThb TKaHb WM OpraH OpraHu3Ma; eIMHUIECH
HKBUBAJICHTHOM J103bI SIBIIsIETCS 3UBEPT (3B).

11. lo3a-3¢dekT KpuBBIe — rpaduyecKoe Mpe/ICTaBICHHE, ONKUCHIBAIOIIEE 3aBUCUMOCTh MOPAKEHUS
00BEKTa OT MOTJIOMIEHHOHN JT03HI.

12. W30T0oMnBI — Pa3HOBUAHOCTH OJHOTO M TOTO K€ XUMHUYECKOTO AJIEMEHTA, OTIMYAIOIIAECS MacCon
aTOMOB. flnpa aTOMOB M30TOIIOB OTJIMYAIOTCS YMCIOM HEMTPOHOB, HO COAEP>KAT OJUHAKOBOE YHCIIO
IIPOTOHOB.

13. Monu3auus — npeBpaiieHue arToMOB U MOJIEKYJ B HOHBI.

14. Honusupyoumiee u3JIydeHMe — MH3JIYy4Y€HHUE, HSHEPrusi KOTOPOTO JOCTaTOYHa /Jisi pa3pblBa
MEKaTOMHBIX CBSI3€H IMyTEM yalieHUs! 3J€KTPOHA C OPOUTHI (MOHU3AIIUH).

15. KaHueporenHoe aeiicTBHe — CIOCOOHOCTh areHTa MHAYIIUPOBATH 00pa30BaHUE 3JI0KAY€CTBEHHBIX
HOBOOOpa3zoBaHuii (OT JIaT. Cancer — pak, kpaod).

16. Kucsopoanslii 3¢dekT — yBeTnUeHUE CTCTICHH PaTUallMOHHOTO TOpPaXXeHUs 00BEKTa Mo Mepe
BO3pAacTaHUs €r0 KOHLEHTPALMH B OKPYKAIOLIEH KIETKY Cpelie OT HyJEeBBIX 3HaueHui pO2 (aHOKCHUN)
710 20 MM. pT. CT.

17. Kume4Hblii CMHAPOM — ru0elb OT MOPAKEHUS KJIETOK SMUTENNs TOHKOTO KUILIEYHHUKA, Y MBIIICH
HacTymnarwomas Ha 4-6 1eHb nocje 00aydeHusl.
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18. KocTHO-M03roBOii CHMHAPOM — THUOENIb OT MOPAKEHHs CTBOJIOBBIX KJIETOK KOCTHOTO MO3Tra, y
MBIIIEH HACTyMaroas B nepuoA ¢ 6-ro (B ocHoBHOM ¢ 12-ro) nmo 30-ii geHp mocie o0yueHHs.

19. KocTHbIii MO3r — TKaHb, B KOTOPOH MPOUCXOIUT 0Opa3zoBaHHE BceX (OPMEHHBIX 3JIEMEHTOB
KPOBH; PACHOJIOkKeHA B 3MU(U3ax TpyOUaThIX KOCTEH U B IJIOCKUX KOCTSX Ta3a, ueperna, peodep.

20. Kputuyeckue OpraHbl (CUCTEMbI) — >KU3HEHHO BaKHbIE OpraHbl WM CHUCTEMBI, IEPBBIMU
BBIXOJISIIIINE M3 CTPOS B HCCIEAYeMOM JMama3oHe /03 HM3JIy4eHHus, 4yTo OOycIOBIMBaeT Tuleib
OpraHu3Ma B ONpeeNEHHbIE CPOKH IOCNe OOIY4YEeHHUS; MPUMEPhI: CUCTEMa KPOBETBOPEHUS, TOHKUN
kumeunuk, ITHC.

21. JI 150 (JIeranmpHast mo3a 50) — no3a usnydenus, Bei3biBaroinas ruoens 50 % ocobei.

22. JluneiiHas mnortepss 3Heprum (JIIID) — morepu oHepruu HaA EAWHWIYY JJIHUHBI Tpeka
HOHM3UpYIomIeH yacTuibl. OOBIYHO BBIpakaeTcs B KIB/MKM.

23. Hekpo3 — popma kiieTouHOU rudenau, mpu KOTOPOH B OTIMYMUU OT arolTo3a BHYTPUKIETOUHOE
COJICPKMMOE BBITEKAET U3 KJIETKH Yepe3 MOBPESKACHHYIO KICTOYHYI0 MeMOpaHy.

24. Onyxoab (D0OpokayecTBEHHas WM 3JI0KAYeCTBEHHAs)) — W30BITOYHOE MaTOJIOTHYECKOe
pa3pacTaHue TKaHEM.

25. OtHocuTebHast Guosornyeckasi 3¢ppexruBHocts (OBJ) — oTHOIICHHE MOTIOMEHHONW 03Bl
CTaH/JAPTHOIO M3JIy4eHHUS (OOBIYHO PEHTTEHOBCKOTO WJIM TraMMa-u3JIy4deHHs), BbI3bIBAIOLIEH
onpenenéHHplii Ouonmorndyeckuii 3PQexT, K TMOIMIOMEHHON [03€e paccMaTpUBAeMOIO HW3Iy4YeHUS,
BBI3BIBAIONINI TaKOU ke Onosornueckuii apdexr (Hanpumep, rudens 50 % KIETOK Wi MBIIIEH).

26. IloporoBas 103a — 1032, HIKE KOTOPOW HE OTMEUEHO MPOSIBICHHE JaHHOTO 3 dekTa 00TydeHHs.
27. PapuanmoHHasi Tepanus (paguoTepanus, Jy4deBasi Tepamusl)) — JICUCHHE pPa3IUYHBIX (B
OCHOBHOM OHKOJIOTHUECKHUX ) 3a00JIeBaHUN Pa3HbIMU BUJAMHU HOHU3UPYIOIIUX U3ITYYCHUH.

28. Paguomoaudukanus — MICKyCCTBEHHOE H3MEHEHHUE PaTUOIyBCTBUTEILHOCTH.

29. Paguomoauduunupymounme areHTbl — XUMUYeCKHe U (U3MUYECKHUE CPEICTBA OCJIA0JICHUS
(pamuompOTEeKTOPBI) WM YCWJIEHUs  (paauOCEHCHOMIM3ATOPhl)  OWOJOTHYECKOTO  JACHCTBUS
MOHU3UPYIOIINX U3ITy4EHHH.

30. Paanope3ncTeHTHOCTH (PaiOYyBCTBUTENIFHOCTD) — HU3KAasi YyBCTBUTEIFHOCTD K TIOPAKAIOIIEMY
JEHUCTBUIO HOHU3UPYIOIINX U3JIYy4CHUM.

31. PaaMo4yBCTBUTEJBHOCTh — OTHOCUTENIbHAS BOCIPHUMMYHMBOCTh KJIETOK, TKAHEH, OpraHoB WM
OpPraHU3MOB K BO3JICHCTBUI0 MOHM3UPYIOIIETO M3IYYEHHsI, MEPO KOTOPOH CIIy>KUT 1032 U3IyYEHHUS,
BBI3BIBAIOIIAsl OINPEEIEHHBIA YPOBEHb T'MOENN 00MydyaeMbIX OOBEKTOB: JUI MHAKTUBALUHU KIETOK —
nokasarenb D3z unu Do Ha KpuBOM BBDKMBAEMOCTH, JUIsl OPraHU3MOB — 1032, BbI3bIBarolIasl ruOesb
50% ocobeii 3a onpeneN€HHBINA CPOK HAOITIOICHHS.

32. Penapaumusi /IHK — Ouoxmumuueckue mporecchl, BeAylle€ K BOCCTAHOBJIECHHIO HCXOJHOTO
cocrosgaus Monekynsl JJHK mocne paspeiBa B Hell MEXKAaTOMHBIX CBSI3€H, BBI3BAHHBIX BO3JICHCTBHEM
VOHM3UPYIOLIETO U3JIyYECHHUS.

33. CeHCHMOMIM3BMPYIOLIUHA areHT — BEIIECTBO, YBEIMYHBAIOINIEE OMOIOTHIECKYIO A((EKTHUBHOCTH
JAHHOM J03bl U3ITYYECHHUS.

34. Cuneprusm — pe3yiabTaT KOMOWHHPOBAHHOTO TPUMEHEHHUS JBYX areHTOB, IPEBBIIIAIONIINA
agaIUTHUBHOE JEHCTBHE.

35. Comatuueckune 3¢ ¢PeKTbl H3TyHYeHUS] — TOBPESKICHHS, TPOSBISIONIMECS B TEUCHHE >KU3HHU,
KpOMe€ MOBPEXKACHUM, IEPEJAIOLINXCA 110 HACIEICTBY IOTOMCTBY.

36. ®aktop u3MeHeHusi 0361 (PUJI) — KonmmyecTBeHHBINH KpuTepuit d(H(HEKTUBHOCTH TOTO WIIH
UHOT'O PaJMOMOIU(PHUIMPYIOLIETO areHTa.

37. DddexT neTepMUHHPOBAHHBIH — S(P(PEKT, Y KOTOPOrO C YBEIWYCHHEM 03Bl OOIydSHHS
BO3PACTaeT KaK 4acTOTa MOSBJICHUSA, TaK U TSHKECTh; OOBIYHO BO3HUKAET MOCJE MPEBBIIICHUS HEKOETO
JI030BOT0 TIOPOTa; YacTO paccMaTpuBaeTcs Kak paHHHUM 3¢ dekT o0aydeHus], 0THaKO KaK 4acToTa, TaK
U TSOKECTh JCTEPMUHUPOBAHHOTO H¢¢eKTa MOryT BO3pacTaTh CIYCTS MHOTHE TOZIBI IMOCHe
BO3JICUCTBUSL.

38. DddexT croxactuueckuii — 3pPexr, y KoToporo ¢ yBeIMYeHUEM J03bI OOIY4EeHHUS BO3pacTaeT
TOJIbKO YacTOTa MOSBIEHHUS, HO HE TSKECThb, K croxacTudeckuM 3¢ dexkram oOIydeHHs] OTHOCST
UHAYKIMIO 3JIOKQYeCTBEHHBIX HOBOOOpPA30BAaHMN M TEHETHMYECKHE W3MEHEHHS B IOTOMCTBE
00ya€HHON 0CO0H.
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IIporpammy cocraBui:
B.I'. Iletun, 1.6.H., mpodeccop

Peniensent:
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JHUCT COTJTACOBAHUS PABOYEN ITPOI'PAMMBI U CIUILIAHBI

PaccMoTpena Ha 3acelaHUH OTIEICHMs
ouorexnomoruit UATD HUAY MUDU u

PEKOMEHI0OBaHa K NEPECYTBEPKIACHUIO

(mpoTtoxoi Ne '/ ZOT «0{» O 6 ZOz,Zr.)




