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

YTBEPXJIEHO
H.0. TUpPeKTOpa GU3TeX-MIKOJIbI
(u3uKH ¥ HCCICNOBAHNNA UM.
Jlanaay
A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: OnmuMnuaaHeiid GU3NYECKUH SKCIIEPUMEHT
110 HANIPABJICHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kadeapa MHHOBALIMOHHOM MEAaroruKu

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
5 (ocennwuit) - luddepeHpoBaHHbIH 3a4eT

6 (BeceHHMI) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsbl: 0 yac.
nabopatopHbie 3aHsaTus: 60 yac.

CamocrositenpHas pabdora: 135 gac.
[ToaroroBka k sk3ameny: 30 yac.

Bcero gacos: 225, Bcero 3a4. ef.: 5

[Iporpammy cocraBui: 10.A. Yepnukos

[Iporpamma obcyxieHa Ha 3aceannu Kadenpbl HHHOBaMOHHOM negaroruku 04.06.2020



AHHOTANMA

Kypc «Onmumnuanapiii GU3NYECKUI SKCIEPUMEHT» TPOJOKaeT mpenaMeT «ONuMIuaaHbiidi (Qu3ndecKuit
MpPakTUKyM» W 3HAKOMHUT CIyIIaTeled ¢ METOJaMH IOATOTOBKM IIKOJBHHKOB K YYacTHIO B
OKCIIEPUMEHTAIBHBIX Typax OJUMIHAA O (HU3UKE, a TaKkKe pa3BUBAeT HABBIKM pa3pabOTKH HOBBIX
SKCIIEPUMEHTANIBHBIX 3aJ[ad OJINMITHAaJHOTO YPOBHs. B paMkax Kypca CiryliaTesId 3HaKOMATCS C NPUHIUIaMHU
MOCTPOCHUS NPAKTHYECKUX 3aHATUH JUIS OJAPCHHBIX IIKOJBHUKOB, TPEOOBaHMSAMH K BBIIIOJIHEHHIO
OIMMIIMAJHBIX  JKCHEPHMEHTAJbHBIX  3aJaHMd M METOJaMH  MpENoJaBaHUs  IpeAMeTra B
BBICOKOMOTHUBUPOBaHHOH cpelie.

Caymarend M3y4arOT THUIIOBBIE JKCIIEPHUMEHTAIbHbIE 3aJaydl LIKOJIBHBIX OJMMIHUAA 1O (U3UKE, ydaTcs
CaMOCTOSTEJILHO pa3palaThiBaTh HKCIIEPUMEHTAIbHBIC 33/1a4H JUIS [IKOJIBHUKOB YPOBHS PETMOHAILHOTO JTarna
Bcepoccuiickoil onuMIuaibl MKOJIBHUKOB.

OtnenbHO B paMKax Kypca pPacCMaTpUBAIOTCS OCOOECHHOCTH IPOBEACHUS MEKAYHAPOAHBIX OJIMMIIHA[
LIKOJILHUKOB 10 (pM3UKE B CPaBHEHHUH C 3aKmouuTeldbHbIM 3TanoM BcOlll u pasbuparorcs Haubonee sipkue
9KCTIEPUMEHTANIbHBIE 33/1a4l TAKUX COPEBHOBAHMI MO BCEM paszesiaM IIKOIbHONW (QU3HKH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

[IprobpeTeHre HABBIKOB NPOBEACHUS 3aHATHH 1O MOArOTOBKE INKOJHHUKOB K BBIIIOJHEHUIO
NPAaKTHYECKUX (HU3MYECKUX 33JaHUH M YYaCTHIO B OKCIIEPUMEHTANbHBIX Typax (QU3MYECKHX
onummnuaz, o0ydeHne caMOCTOSATEIbHOM pa3padOoTKe OJIMMIINAIHBIX SKCIIEPUMEHTAIBHBIX 3a/1a4.

33)13‘11/[ JAUCHUIIINHBI
- OcBoeHue IMPUHIUIIOB MOCTPOCHUA IPAKTUYCCKOTO 3aHATHA.
- I/I3yquI/Ie Tpe60BaHHﬁ K BBITIOJIHCHUTIO SKCIICPUMCHTAJIBHBIX 3a,[[aHPII>'I.
- OcBocHue 0a30BBIX OKCIICPUMCHTAJIBHBIX Ba,I[aHI/Iﬁ I10 HAalTpaBJICHUAM J3JICKTPUYCCTBO U OIITUKA.

- CamocrosiTenbHas pa3pabOTKa 3KCIEPUMEHTAIBHBIX 3aJaHUid YpPOBHS PETHOHAIBHOIO 3Tara
Bcepoccuiickoit onuMITuaabl IIKOJIBHUKOB 10 (PU3HKE.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 Ananusupyert 3aaady, BBIJIENsS 3TAIbl €€ PelleHus,
NeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITIH,
MIPUMEHSITh CUCTEMHBIN TOAXO ISl peLIeHUs
IOCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl pPEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

VYK-1.5 Ormpenensier ©u  ONEHUBAaET  MNPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

VK-2.1 ®opMynupyer COBOKYNHOCTh B3aUMOCBSI3aHHBIX
3aJad B paMKax IIOCTaBJIEHHOW  1enu  paboThl,
o0ecreynBaroInX ee JIOCTHKEHUE. Omnpenensier
OXKUJaeMbI€ PE3yNbTaThl PEIIEHUS TOCTABICHHBIX 3a]1a4

YK-2 CriocoGen onpenensite Kpyr 3a/1a4d B
paMKax MOCTaBJICHHOM LENH U BBIOMPATh
OIITHMAJIbHBIE CTIOCOOBI UX PELICHUs, UCXOI U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUI

VYK-2.2 TIIpoektupyer peuieHHe KOHKPETHOM 3a7aqu
MPOEKTa, BBIOMpAas ONTUMAJIBHBIA CHOCOO ee pelIeHus,
UCXOZsl U3 NEMCTBYIOIUX NPABOBBIX HOPM U HMMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

VYK-3.1 Cmoocoben  ycraHaBnuBaTh  pa3Hble  BHIBI

YK-3 Crocoben ocyniecTBIsITh COIMABEHOE KOMMYHUKalUU (yueOmnyro, Hay4HY!O, JIEJIOBYO,
B3aMMOJCICTBUE U PEATTU30BbIBATH CBOIO POJIb B He(opMabHyIO 1 JIp.)
KOMaHJE VYK-3.2 BzaumoneicTByeT ¢ ApPYrMMH YJ€HAMH KOMaHbI

I JOCTHKCHUA IIOCTaBJICHHOM 3agadun




YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBAaTh U PEAIN30BbIBATH TPACKTOPHUIO
CaMOpa3BUTHS Ha OCHOBE NPUHIINIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

YK-6.1 Ormpenensier TPUOPUTETHI
JESITEIbHOCTA W CHOCOOBI
OCHOBE CaMOOIICHKH

npodeCCUOHANTBHOM
€¢ COBEPIICHCTBOBAaHHS Ha

VK-6.2 CnocobeH  mjaaHUpPOBaTb  CaMOCTOSTEIIBHYIO
JEATENIbHOCTh B pEIIeHHH Npo(ecCHOHANBHBIX —3ajad;
MOJBEprarh KPUTUUYECKOMY aHAIM3y IMpOAETIaHHyI0 padory;
HaXOIUTh U TBOPYECKH HMCIOJIb30BaTh MMEIOIIMICS ONBIT B
COOTBETCTBHUHU C 33Ja4aMH CaMOPa3BUTHUS

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTATbHbBIC 3HAHUS, MIOJTyUCHHBIC B
obnacty pU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHAIBHOMN JIeATeIBHOCTH

OIIK-1.1 CnocobeH aHanM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLEeHUs

OIIK-1.2 CnocobeH CcTpOUTh MareMaTH4ecKhue MOJIeIH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-1.3 CnocoOeH ompenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PE3YJIBTaTOB

[MK-1 CriocoGeH m1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITN) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
HCCIICIOBAHMSI

[1IK-1.3 Bnazgeer KyiasTypoil MOCTaHOBKM HAay4HOM 3a/a4u U
MOJEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CUCTEM

I[IK-1.5 Brmameer HaBbikamMu 0Oe30macHON pabOTHI €
COBPEMECHHBIMH  HAy4YHbIMH  [pHOOpaMH H  JPYyTUM
AKCIIEPUMEHTAIIEHEIM 000pYy/I0BaHUEM

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsiiee 000pyaoBaHNE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlIeHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[MK-3.1 3naer mpuHNHUIEI pabOThl W AMANa30HBI PabOYMX
apamMeTpoB HCIOIB3YEMOT0 HayYHOTO 000pYy/I0BaHUS

[MK-4 CriocoOeH KpUTHYECKH OLIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[1IK-4.1 3Haer 4ncieHHbIC TOPSIKA BEJINYHH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

[IK-4.2 3HaeT WCTOYHHMKH TPOUCXOXKACHHUA U yMeEeT
MPOU3BOAUTH  OLIEHKY MOTPELIHOCTH  H3MEPEHUH W
JOCTOBEPHOCTH YKCIIEPUMEHTAIBHBIX PE3YIbTAaTOB

[IK-4.3 Cnocobern 000CHOBaTh MPUYUHHO-CIIEICTBEHHBIE
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN

[TK-8 CriocoGeH K mpernoiaBaHuio
(U3MKO-MaTEMAaTHYECKUX TUCIUTUINH B
00pa3oBareITbHOM YUpEeXKISHUH 00IIero
00pa3oBaHMsl, JOTIOIHUTEIEHOTO 00pa30BaHHUs

[IK-8.3 CnocobeH mNpUMEHATh pPa3UYHbIE  METOJBI
o0y4yeHHsT M O0Opa3oBaTE/IbHBIE TEXHOJIIOTUH, HCXONS W3
0COOCHHOCTEH cofep:kaHusl yueOHOro MaTepHaia, Bo3pacra
u 00pa3oBaTeNbHBIX norpeOHOCTEN 00y4aeMbIX;
IUIAHUPOBaThb ¥  KOMIUIEKCHO IPUMEHATh pa3lIndHbIC
cpeacTBa oOy4eHus

[TK-9 CriocobeH opraHu30BEIBaTH COBMECTHYIO
U MHIUBUAYAIBHYIO YY€OHYIO JesITeIbHOCTh
00y4aroImuXxcsi, OCyIECTBIATh eJarorndecKyro
MOJ/IEPKKY 00YyHYaIOLINXCsl C BBIIAIOIIMMUCS
CIIOCOOHOCTSAMU

[1K-9.2 CriocoGeH ocymecTBIATh, HHANBUIYaTbHYIO paboTy
¢ o0yyaromuMucs B 3aBHCUMOCTH OT HX CIIOCOOHOCTEH,

o0pa3oBarelbHBIX  BO3MOXHOCTEH H  MOTPEOHOCTEN;
pa3pabaTbIBaTh WHIUBUTyaTbHO OpPHEHTHPOBaHHEIC
OpOrpaMMBbl, MarepHajbl C YYETOM HHAWBHUIYAIbHBIX

0COOEHHOCTEN 00Yy4arOIIUXCs

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.

- TpeGoBaHMS K BBIITOJTHEHHUIO SKCIIEPUMEHTAIBHBIX 33124 IIKOJIbHUKAMH
- bazoBble SKCTIEpUMEHTAIbHBIE 33/1a4H IIKOJIBHOTO KypCOB «aneKTpuuecTBoy, « MKT, «onTuka»
- TpeGoBanusi TeXHUKH OE30MACHOCTH NPH MPOBEICHUU AKCIIEPUMEHTAIBHBIX 33734 10 Paszeiy

«INEeKTPUYECTBO»

- OcobeHHOCTH MNPOBCACHUA MCKAYHAPOAHBIX OJSKCICPUMCHTAJIBHBIX OJIMMIIMAZ 110 (I)I/I3I/IK€ JJIA

LIKOJIbHUKOB
YMETb:

- IIpoBoauTh 3aHATHS TO MOATOTOBKE LIKOJIBHUKOB K JKCIIEPUMEHTAIBHBIM TypaM OJHMIIAAM II0
paznenam «nekTpuuectBoy, «MKT», «Ontuka»

- CamocrosTensHo pa3palarbiBaTh

IKCIICPUMCHTAJIbHBIC

3aauyn  Uid  [KOJBHUKOB  YPOBHA

peruoHanbHOro 3rana Beepoccuiickoi omMnuansl




BJIAJETh:
- HaBbIkaMu BBINOJHEHUS IIKOJIbHBIX OJTUMITUAIHBIX SKCIIEPUMEHTAIbHBIX 3aJaHUI
- HaBpikamMu 0OyueHHs IIKOJHHUKOB BBITIONHEHUIO IIKOJIBHBIX OJUMIIMAIHBIX JKCIIEPHUMEHTAIbHBIX
3aIaHuH
- HaBbikamu pa3paboOTKy MIKOJIBHBIX SKCTIEPUMEHTAIBHBIX 33]]a4 pETHOHANBLHOTO YpoBHs BcOIll
- IlpaBunsHOTO OOpMIIEHUST PEIICHUH AYKCIEPUMEHTAIBLHBIX 33]1ad B COOTBETCTBUH C TPESOOBAHHUSIMHU
IIKOJIbHBIX OJIMMIINA/T

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

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.
No Tema (pazmern) TUCITUTUTHHEL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 TemnoBsie ABIEHUS 4 8
2 SBnenus nepeHoca 4 8
3 3azauu Ha ra30Bbl€ 3aKOHbI 4 8
4 Onexrpuyeckue HU3MEpUTENIbHBIE ) 4
npuOopHI
5 Konnencaropet 4 8
6 MarHuTHbIE SIBIECHUS 4 8
7 Ilepemennslit TOK 4 8
3 Brinonnenue } KOHTPOJILHOM 4 ]
9KCIIEpUMEHTAIbHOM 3a1a4n
9 l'eomeTrpuueckas ontuka 4 10
10  |BonHoBas onTuka 4 10
11 dusnueckas oNnTUKa 8 15
12 |3amaun MexAyHAPOIHBIX OJMMITHAT 10 25
13 Brinonxenue § KOHTPOJIbHOM 4 15
SKCIIEPUMEHTAIILHOH 3a1a41
Hroro yacos 60 135
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 225 yac., 5 3ad.en.

4.2. Cogpep:kaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 5 (Ocennuii)
1. TenmmoBsIe IBIEHUS

- TCILJIOBOC PACHIUPCHUC,
- (l)aBOBBIG Nepexoabl 1 YPAaBHCHUC TCILJIOBOTO OaaHca.

2. SIpnenus nepeHoca
- TEIUIONPOBOJIHOCTb;

- muy3us;
- BSI3KOCTb.



3. 3aga4yu Ha ra30BbIE€ 3aKOHBI

- MAaHOMETPBI;
- BUJIbI U YCTPOHCTBO TEPMOMETPOB;

- OCHOBHBIE T'a30BbIC 3aKOHBI;

- aBJieHHe MapoB, 3akoH Knaneipona-Kmnaysuyca;
- BBIJICJICHHE TA30B B XUMHUECKUX PEAKIHIX.

4. DAeKTpUvecKe H3MEPUTEIbHbIE TPHUOOPHI

- TeXHUKa 0€30MacHOCTH Py paboTe C IMEKTPUIESCKUMHU PUOOPAMHU HIKOJIBFHOTO TTPAKTHKYMA;
- BHYTPEHHEE CONPOTUBIICHUE TPUOOPOB;
- IPaBWIBHOE MOAKIIIOYEHHE TIPHOOPOB K IICTIH.

5. Konnencaropsl

- U3MEPEHUE EMKOCTEN;

- «4EpHBIE SLIUKN» C KOHAEHCATOpaMUu;

- U3MEpEeHNE MaJIbIX BPEMEH IPH TOMOIIH PAa3PsAKH/3apsIIKU KOHICHCATOPOB;
- GayuIMCTHYEeCKUI METO/I U3MEPEHUs 3apsija.

6. MarauTHbIC SIBJICHHS

- U3MEPEHNE BEINUYNHBI MATHUTHOTO TIOJISl C TIOMOIIIBIO KOMIIaca;
- JaT9uK XOoJJa;

- KoJIeOaHHUsI B MATHUTHOM I10JIE;

- B3aUMOJEHCTBHE MAarHUTOB.

7. IlepeMeHHBIN TOK

- 1aCCUBHbIE JINHEMHBIE JJIEMEHTBI;

- HEJIMHEHHbBIE IACCUBHBIE AJIEMEHTHI;
- aKTUBHBIE AJIEMEHTHI;

- IPUEMHBIH KOHTYP U aHTECHHA;

- BBIIPSMUTEIIb;

- YCUJIUTEIIb.

8. BeimosHeHne KOHTPOJIBHOHN dKCTIEpUMEHTaIbLHON 3a/1auu

CaMOCTOSATENIbHOS BHITTOJTHECHUE 3KCHepHMeHTaHBHOﬁ 3aJa4yu Ha 3aJaHHYKO TEMYy U3 CIIMCKa
HpOﬁﬂeHHBIX B KypcC€ pa3iCJIOB U 3alllUTa pC3yJIbTATOB.

Cemectp: 6 (Becennuii)
9. 'eomeTpuueckas ONTHKA
- METOABI IOCTPOEHHUSI JIyUei;
- METOABI MTOUCKA (POKYCHOTO PACCTOSIHUS PACCEUBAIOILIEH U COOMPAIOLIEH JIMH3;
- METOJ Mapajulakca JJisl IOMCKa U300pakeHusl.

10. BonHoBag onTtuka

- nHTepEPCHIIMOHHBIC 3a/1a9H;
- CIIEKTpaJIbHbIC 3a]IauH.



11. ®u3nueckast ONTHUKA

- nHTEep(EpEHIIMOHHbIE 3a1a4H;
- CIIEKTpaJIbHbIE 3a/1a4H,

12. 3agaun MeXIyHAPOIHBIX OJUMITHA

- 0COOEHHOCTH MPOBEACHUS MEX/TYHAPOIHBIX OJIMMIIAA IO (PU3HUKE ATl HIKOJIbHUKOB;

- IPUHUUIMAIBHBIE OTJIMYUSA OSKCIEPUMEHTAJIBHBIX 3alad MEXAYHapoOHbIX OJIMMIIMAJ ~OT
¢unanpHOTO 3Tana BcOIll;

- IPUHIUIIBI TOCTPOEHUS 33]1a4l, BCECTOPOHHE pacCMaTpPUBAIOLIEH SIBICHHUE;

- HauOoJee SPKUE MPUMEPHI 3a7ad MEKIYHApOIHBIX onumnuaj mo mexanuke, MKT, snexkrpuuectBy
U OITHKE;

- caMoCTOsITeTIbHAs pa3paboTKa MpoCTEHIIIer 3a1a4u M0 OJJHOMY W3 Pa3JieNy IKOIbHON (PH3UKH.

13. BeinoiHeHre KOHTPOJIbHOM 3KCTIEpUMEHTATBHON 3a1auu

CaMOCTOSATEIIbHOS BHITTOTHECHUE 3KCHepI/IM6HTaHBHOﬁ 3aJa4yu Ha 3aJaHHYKO TEMYy U3 CIIMCKa
HpOI\/’I,I[eHHBIX B KypcC€ pa3ICJIOB U 3allluTa pC3yJIbTATOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMOM AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHast aynutopus (pu3nuecKkuii KaOMHET), OCHALLCHHAS TUIIOBBIM (DU3MYECKUM 000PYIOBaHUEM IS
MOCTAHOBKU Y4€OHOTO (PM3MUECKOTO IKCIIEPUMEHTA, BOJOIPOBOIHBIM KPAaHOM C PAaKOBHHOM U CO
CJIMBOM BOJIbI B KAHAJIN3ALUIO, IITOPAMH JIs1 3aTEMHEHUS ayINTOPHH, IEMOHCTPALIMOHHBIM
MIPENO/IaBaTeIbCKUM CTOJIOM, JIEKTPUYECKUMH PO3ETKAMHU C MOAKIIIOYEHHBIM HYJIEBBIM IIPOBOAOM,
OTAETHHBIM 3AIIUTHBIM 3a3€MJICHUEM, BUJICOKaMEPOH, KOMITBIOTEPOM (HOYTOYKOM ), MyJIBTUMEANA
MPOEKTOPOM, IKPAHOM.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
1. Ciobonsiarok AWM. DkcniepuMeHTalbHEIE 3a/1a4u B mkoje. MuHCK: AB3pcaB MuHCck, 2011,
2. Kabapnun O.®., Opnos B.A. DkciepuMmeHTaibhble 3a1anus mo gusmnke 9-11 xmaccel. Mocksa:
Bepoym-M, 2001.
3. Bnacos A.1., YueBanos A.B. ®uznueckuii npakTHKyM (M3IaHHE BTOpPOE TiepepadoTaHHOe U
nononHenHoe). Ilensa: IlenzeHckuii 00aCTHON MHCTUTYT MOBBIIICHUS KBATH(PHUKALINN U
MepernoraToBKu padboTHUKOB oOpazoBanwmst, 2001.

JomnonHurensHas aureparypa

1. Mutun U.B., Pycakos B.C. Ananu3 n 06paboTKa 3KCIIEPUMEHTAIBHBIX TaHHBIX.
Y4eOHO-MeTonnYeCKOe MOCcOOUe ISt CTYACHTOB Mitanx KypcoB. Mocksa: HOBI[ ®UIIT, 1998.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://4ipho.ru/arhivy-zadach/arhivy-zadach-2009-2018/ - ApxuB 3ajaHuii BCEPOCCUICKOW OITUMITHA BT
MIKOJIbHUKOB TIO (PH3HKE

http://4ipho.ru/arhivy-zadach/arhivy-zadach-2019-2028/ - ApxuB 3agaHuii ¢ peHICHUSIMHI OJIMMITHA] IO
¢uznke ¢ 2019-ro rona

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



Ha 3aHSTHSIX MOTYT HCITONIB30BATHCS MYJIBTUMEIUHHBIC TEXHOIOTHHU, BKJIFOUYAs JIEMOHCTPAIIUIO
MPE3eHTAIMN U BUIC03aMNCEN JEMOHCTPAIIMOHHBIX (DHU3UYECKUX IKCIIEPUMEHTOB, a TAKXKE CUCTEMBI
JMCTaHITUOHHOTO OOYYEHHsI, B3aUMOICHCTBHS ¢ 00YYarOIIUMHCS TOCPEACTBOM BUICOKOH(DEPEHIINH 1
BeOMHAPOB.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryaeHT, W3ydalIui JAUCIUILINHY, JOJDKEH C OJHOW CTOPOHBI, OBIQJETh OONIUM TMOHSTHHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrate u3yueHus TUCHUIUIMHBI CTYAEHT IOJKEH 3HAaTh OCHOBHBIEC OMpPEIEICHUS AMCIUIIIUHBL,
YMETh IPUMEHSATH MOy9YCHHBIC 3HAHUS JIJISl PEIICHUS Pa3IMYHBIX 3a71a4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATHUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;

— BeJICHUS KOHCITCKTa 3aHATHH;

— HANPSHKEHHOW CaMOCTOSTEILHOM PaOOTHI CTY/ICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTEHHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOTO Marepualia, IMOATOTOBKY OTBETOB Ha BOMPOCH], NPEAHA3HAUYECHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMbpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

[Mokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOMPOCHI 10 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS MMOHMMaHMs U3y4yaeMOro mMarepuala, a He MEXaHHYeCKOro ero 3armomuHaHus. [lpu
3aTPYIMHEHWN W3yYCHUsS OTICIBHBIX TEM, BOIPOCOB, CIEMyeT OOpamiarhCs 3a KOHCYJIbTAIMSAMH K
MIpenoaBaTesio.

Bo3moxkeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 337ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa MHHOBALIMOHHOM MEAaroruKu

Kypc: 3

kBaTuuKkanus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
5 (ocennwuii) - luddepeHpoBaHHbIH 3a4eT

6 (BeceHHMI) - DK3aMeH

Pa3zpadorunk: 10.A. YepHukos



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

YK-2 CriocoGen onpenensiTe Kpyr 3a1a4d B
paMKax OCTaBJICHHOM LENH U BBIOMPATh
OINITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUI

VK-2.1 ®opMynupyer COBOKYNMHOCTh B3aUMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJICHHOW 1enu  paboThl,
o0ecreynBaroImnX ee JIOCTHKEHUE. Omnpenensier
OKUJaeMbI€ PE3YyNIBTaThl PEIIEHHUS TOCTABICHHBIX 3a/1a4

VK-2.2 TIIpoektupyer peuieHHe KOHKPETHOM 3a7aqu
MpOEKTa, BBIOMpAas ONTHUMAaJIbHBIA CHOCOO ee pelIeHus,
UCXOAsl U3 NEUCTBYIOIUX NPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

YK-3 CnocoGen ocyniecTBIsITh COIMANBEHOE
B3aMMOJICHCTBHE U PEaIn30BbIBATH CBOIO POJIb B
KOMaH/JIe

VYK-3.1 Cmocoben  ycraHaBnuBaTh  pa3Hble  BHIBI
KOMMYHHKALUH (yuebnyto, Hay4HYIO, JIETIOBYIO,
He(OopMaIIbHYIO U JP.)

VYK-3.2 BzaumoneicTByeT ¢ OpPYrMMH YJ€HAMH KOMaHIbI
IUISL AOCTHOXKEHUS IOCTABICHHON 3a1a4u

YK-6 CriocoGeH ynpaBiiTh CBOUM BPEMEHEM,
BBICTPAMBATh U PEaIM30BBIBATH TPACKTOPUIO
CaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa30oBaHusl B TCUCHUE BCEH )KU3HH

VYK-6.1 Ormpenenser nOpUOPUTETH MPOGECCHOHATBHOM
JEATEIIbHOCTH M CHOCOOBI €€ COBEpLICHCTBOBAHUS Ha
OCHOBE CaMOOLICHKH

VK-6.2 CnocobeH  MIaHUpOBaTh  CaMOCTOSITEILHYIO
NeSITEIbHOCTE B PEIICHUH NPOQEecCHOHANBHBIX —3ajad;
MOZABEPraTh KPUTUYECKOMY aHAINM3y HPOAETIaHHYI0 pabory;
HAXOJUTh U TBOPYECKH HCIIOJIb30BaTh UMEIOLIUICS OMBIT B
COOTBETCTBHUH C 3a/1a4aMU CaMOPa3BUTHS

OIIK-1 Cnocoben npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.2 CpnocobeH CTpOUTb MareMaTU4ecKHue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLCHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEeIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[1IK-1.3 Bnageer KyasTypoil MIOCTAHOBKH Hay4YHOH 3ala4d U
MOZIEIIMPOBAHUS €CTECTBEHHOHAYUHBIX OOBEKTOB M CHCTEM

[IK-1.5 Bnageer HaBbikamMu Oe30macHON paboOTBl C
COBPEMEHHBIMH  HAay4YHbIMH  TNPHOOPaMH H  JIPYTUM
IKCHEPUMEHTAILHBIM 000pYJ0BaHUEM

[1K-3 CnocoGeH BbIOMpaTh U MPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEIOBAHUH IS PELLICHHS 3a]1a4 B
M30paHHOW NpeAMETHOM 00IacTH

[IK-3.1 3naer npuHUMIB pabOThl M AMANA30HbI PabOUYMX
[apaMeTpoB MCIOIb3YEMOT0 HAyYHOTO 000pYyI0BaHUS

[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1IK-4.1 3naer yncneHHbIe MOPAIKA BEITMYHUH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.2 3Haer UCTOYHUKM TIPOMCXOXKACHUS M yMEET
[IPOU3BOIUTh  OLIEHKY  IIOTPELIHOCTH  MU3MEPEHUH U
JIOCTOBEPHOCTH SKCIIEPUMEHTANIBHBIX PE3YIBTATOB

[IK-4.3 CnocobeHn 000CHOBaTh NPUYMHHO-CJIC/ICTBCHHBIC
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOesIei




IIK-8.3 CnocobeH mNpPUMEHATh pPa3UYHbIE  METOJBI

I1K-8 CriocoGeH Kk npenoaBaHuio o0y4yeHHsT M 0Opa3oBaTE/IbHBIE TEXHOJIIOTUH, HCXONs W3
(u3MKO-MaTeMaTn4eCKNX AUCIUILINH B 0COOCHHOCTEH coaep:kaHusl yueOHOro MaTepHaia, Bo3pacra
00pa3oBaTeIbHOM YUPEXKICHUU 0OIIEro u o0pa3oBaTeNbHBIX norpeOHOCTEH 00y4aeMBbIX;

00pa3oBaHUsl, JOMOIHUTEIBHOIO 00pa30BaHus |IJIAHUPOBAaTh M KOMIUIEKCHO TIPUMEHSTH  Pa3INYHbIC
cpeacTBa oOy4eHus

[1K-9.2 CriocoGeH ocymecTBIATh, HHANBUIYaTbHYI0 paboTy
¢ o0yyaromuMucs B 3aBHCUMOCTH OT HX CIIOCOOHOCTEH,
o0pa3oBarelbHBIX  BO3MOXHOCTEH H  MOTPEOHOCTEN;
paspabaTbIBaTh WHIUBUyaTbHO OpPHEHTHPOBaHHEIC
OpOrpaMMBbl, MarepHajbl C YYETOM HHAWBHUIYAIbHBIX
0COOEHHOCTEN 00Yy4arOIIUXCs

[MK-9 CriocobeH opraHu30BEIBaTH COBMECTHYIO
U MHIMBUAYAIBHYIO YY€OHYIO JesITeIbHOCTh
00y4aroImuXxcsi, OCyIECTBIATh eJarorndecKyro
MOJICPKKY O0YyHYaIOLINXCsl ¢ BBIIAIOIIMMUCS
CIIOCOOHOCTAMU

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

B pesynbrare u3ydeHus AMCHUTUIMHBL «OMTUMIHATHBINA QU3NYECKHI IKCTIEPUMEHT» 00yUaroIIUHCs TOJKEH:

3HATh:
- TpeGoBaHMsI K BHIIOJIHEHUIO IKCIIEPUMEHTAIBHBIX 3aJ1a4 IIKOJIbHUKAMHU
- bazoBble sKCTIEpUMEHTAIbHBIE 33/1a4H IIKOJIBHOTO KypCOB «neKTpruuecTBoy, « MKT, «ontuka»
- TpeGoBanus TeXHHKH O€30MACHOCTH MPH MPOBEACHUWU SKCIEPUMEHTAIBHBIX 3ajad IO pasleiy
«INEeKTPUYECTBO»
- OcoOGeHHOCTH TPOBENEHUs] MEXKIYHAPOAHBIX SKCIEPUMEHTAIBHBIX OMUMIMAL IO (U3MKE JUIs
IIKOJIbHUKOB

yMeThb:

- IIpoBoauThs 3aHSATHS O MOATOTOBKE LIKOJIBHUKOB K JKCIIEPUMEHTAIBHBIM TypaM OJHMIIAAM I10
paznenam «nekTpuuectBoy, «MKT», «Ontuka»

- CamocrosTenbHO paspalarbiBaTh 3KCIEPUMEHTAJIbHBIC 3aJa4d JJs IIKOJIBHUKOB  YPOBHS
peruoHanbHOro 3rana Beepoccuiickoi omMnuansl

BJIA/IETh:
- HaBbIkaMu BBINOJIHEHUS IIKOJIbHBIX OJTUMITUAIHBIX SKCIIEPUMEHTAIbHBIX 3aJaHUI
- HaBpikamMu 0OyueHHs IIKOJHHUKOB BBITIONHEHUIO IIKOJIBHBIX OJUMITMAHBIX JKCIIEPHUMEHTAIbHBIX
3aIaHuH
- HaBbikamu pa3paboOTKH MIKOJIBHBIX SKCIIEPUMEHTAIBHBIX 33]]a4 pErHOHANBHOTO YpoBHs BcOIll
- IlpaBunbHOTO OOpMIIEHUS PEIICHUH AYKCIEPUMEHTAIBHBIX 33]1a4 B COOTBETCTBUH C TPEOOBAHHUSIMHU
IIKOJIbHBIX OJIMMIINA/T

3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BOIIPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TEeKylIeMy KOHTPOJIIO
He npenycmorpeHo.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Hepequb KOHTPOJIBHBIX BOIIPOCOB

5 cemecTp, oceHHM (Aud.3aueT)

1. OopmiteHne IKCTIEpUMEHTaTBHBIX 33J1a4 Ha MKOJIBHBIX OJTUMITHA/IAX.

2. Kitaccnueckue 3a1auu Ha IOCTOSTHHBIN TOK. BonsrammepHbie XapaKTepUCTHKHY.
3. Kimaccuyeckure sKCiepUMeHTANTLHBIC 3a/1a491 Ha UCTIOIh30BaHUE KOHICHCATOPOB.
4. Kitaccnueckne SKCIIepUMEHTAIIBHEIE 331a91 Ha MAaTrHUTHBIE SBICHMS.

5. Kimaccuueckue sxcniepruMeHTaIbHBIC 3a/1a91 Ha TIEPEMEHHEIHN TOK.

6. OcHOBHBIE TIpaBWJIa TEXHUKH OE30MAaCHOCTH MpH paboTe C DSJICKTPOnpuUOOpaMu B paMKax
[IOCTAHOBKU Y BBIIIOJIHEHUS 3KCIIEPUMEHTAIBHBIX 3324 B LIKOJIE.

6 ceMecTp, BECEHHHMI (IK3aMEH)




7. Knaccugeckue 3kcriepuMEHTaIbHBIE 33a41 HA TEOMETPUUYECKYIO OIITUKY

8. Kitaccuueckue sKkcriepuMeHTalIbHbIE 3a/1a4l Ha BOJIHOBYIO ONTHKY

9. Kitaccudeckue 3KCIiepuMEHTaNIbHBIE 3a1a41 Ha (PU3NYECKYIO ONTHKY

10. OcoO6eHHOCTH MEKAYHAPOAHBIX IKCIIEPUMEHTAIBHBIX IIKOJIbHBIX OJUMIIMAL 10 (PU3UKE

[IprMepbl KOHTPOJIBHBIX 33JaHUU

5 cemecTp, OceHHUH (qud.3a4eT)

1. I3MepbTe COOTHOIIEHUE EMKOCTEN BbIJaHHBIX BaM KOH/IEHCATOPOB JIByMs Pa3JIM4YHbIMU METOIAMHU.
2. W3Mepbre C MOMOUIbIO CTPEJIOUHOIO BOJBTMETPA XapaKTepHOE 3HAYEHUE HHIYKIUM MAarHUTHOTO
MOJIs1 BHYTPHU HEOAMMOBOI'O MarHHUTA.

3. Ompenenure WHAYKTUBHOCTH KaTyIIKA C HOMOIIbI0 Ha0Opa KOHAECHCATOPOB, MCTOYHMKA TOKA U
HEOHOBOH JIaMIIbl, 3HasI HAIIPSKCHUE 3aXKUTaHUsI HEOHOBOM JIaMIIbI.

4. Colepure ¢ TMOMOIIBIO BBIJAHHBIX BaM JJIEMEHTOB TE€HEPAaTOp NEPEMEHHOIO HampsHKEHUs.
Hacrpoiite ero Ha reHepanuo MaKCUMaJIbHO YHCTOTO CHHYCOUAAIBHOTO CUrHana. M3Mepbre quana3oH
ero paboYnx 4acToT.

5. YcraHOBUTE BHYTPEHHHE IlapaMeTphl CXEMbl OMMETpa B MYyJBTUMETpE Ha BCEX Ipenesax
A3MEPEHUN.

6. OmpenenauTe MOPUCTOCTH KPYITbI TA30BBIM METOIOM.

7. Omnpenienute MOJISIPHYIO Maccy rasa B OajsioHe.

6 ceMecTp, BECEHHHMI (IK3aMEH)

6. l3mepbTe 3aBUCHMOCTD TOKa3aTels IPEJIOMIIEHUS CaXapHOTO PacTBOPA OT €0 KOHLEHTPALUH.

7. N3mepbTe (hOKyCHOE paccTOSIHUE BBIMTYKIIOTO 3epKaa.

8. M3meprpre paguychl KpUBU3HBI U I0KA3aTeNb IPEJIOMIICHHS] BBIIAHHON BaM JIYTIbI.

9. Onpenenure AIUHBI BOJIH SIPKUX JIMHUH B CIIEKTPE PTYTHOH JIaMITbl ¢ HOMOIIBIO JU(PPaKIIMOHHON
pEIIEeTKH.

10. OnpenenuTte MareMaTH4ecKyl0 MOAEIb, OMUCHIBAIOLIYIO CIIa], WHTCHCUBHOCTH (ocdopecueHnn
BBIJIAaHHOW BaM Kpacku, mocie o0imydeHus ee (GUoIeTOBOM Ta3epHON yKa3KOH.

11. M3mepbTe KpUBYIO pacTsDKEHHS PE3UHOBOTo IIHypa. llocTpoiiTe M3MEpeHHYI0 3aBHCHMOCTH B
TaKMX KOOpOMHATaX, B KOTOPBIX OHa Obuia Obl JiMHEHHOW. HaiinmuTe mnpenensl OTHOCHUTEIBHOM
nedopmanny, npu Kotopoi moayib FOHra muypa nocrosHeH. OnpenenuTe B 3TUX MpPeAeiIax MOIYIb
IOnra mnypa.

[Ipumeps! 3K3aMeHAIMOHHBIX OUIIECTOB
burer 1.
1. Kitaccuueckue 3a1aun Ha IOCTOSIHHBIN TOK. BonbraMIiepHbie XapaKTepUCTHKH.

buier 2.
1. . Knaccuueckue 3a1ayn Ha MarHATHLIE SIBJICHUS.

Kputepun onennBanus

Onenka "ommuno" (10 Gassos) BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBUIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NMpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (9 0OamioB) BBICTABIISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.

Onenka "ormnmuuno" (8 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEOYETAMH.



Onenka "xopomo" (7 0anoB) BBICTAaBISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT MaTepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTh MOJy4YEeHHbIC 3HAHWS Ha MPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YJIBTATHI.

Onenka "xopomio" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
M0 CYIIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTHh MOMyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 OamioB) BBICTABISIETCS CTYAEHTY, €CIM OH B OCHOBHOM 3HaeT Marepuad,
IPaMOTHO M MO CYIIECTBY H3JaraeT €ro, yMeeT HMPUMEHATh MOJY4YECHHbIC 3HAHUs Ha IMPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIbIIOE KOJTUYECTBO HETOYHOCTEH.

Onenka "ynosneTBopuTedabHO" (4 Oana) BBICTABISIETCA CTYIEHTY, IOKa3aBHIEMY (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOMJI OCHOBHBIE pa3zieibl yueOHOW HMporpamMMbl, HEOOXOJUMBIE IS JalbHEHIero ooyueHus, 1
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynoBnerBoputensHO" (3 Oayuia) BBICTABISETCS CTYACHTY, ITOKa3aBIIeMy (parMEeHTapHBI,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (GopMynupoBKax 0a30BbIX MOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHWM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy yueOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIIEro 00ydeHus 1
C TPYZIOM IIPUMEHSET MOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOU CUTYalHH.

Onenka "HeynoBieTBOpUTENbHO" (2 Oamia) BBICTABIISICTCS CTYACHTY, KOTOPBIA HE 3HaeT OoJbLIei
YaCcTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT rpyOble OmMOKU B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.

Onenka "HeynoBierBoputenbHO" (1 6amn) BBICTABISETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeilmue omuOKy B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3aj1ay.

5. MeTonuueckne MaTepuaIbl, ONpPeIesONINe MPoueIyPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1K) oNbITA AESITEILHOCTH

5 cemecTp, OCeHHUH (qud.3a4eT)

Jns nomycka K 3adeTy TpeOyercsl yCIEIIHOE BBIIOJIHEHHE BCEX JOMAIIHUX 3aJaHUi M BCeX
SKCIIEPUMEHTANIBHBIX 33/1a4 CEMECTpa.

HuddepeHnmpoBanHbIl 3a4€T MPOBOAUTCS B IBYX YaCTAX.

1. OOyuvaromeMycss HEOOXOAMMO CaMOCTOSITETIbHO BBIIOJHUTE OKCIIEPUMEHTANBHYIO 3a1ady |
3aIIUTUTh MOITYYEHHBIE PE3YJIbTaThl Ha 3aJaHHYIO0 IPENONABaTENeM TEMY M3 CIIHCKAa MPOWJIEHHBIX B
cemecTpe TeM. Ha BbInonHeHue 3a1aun oTBoAUTCA 4 aK.4aca IOCIEIHEro 3aHsTUsl CEMecTpa.

2. VYcrtHasg wyacTh 3adeTra MNPOBOAUTCS 1o Owmimeram. B kaxgom Ouiere mnpencTaBieH OOUH
Teoperuueckuii Bonpoc. [Ipu nposenenun yctHoro 3auéra oOydaroiemycs npenocrasisgercs 30 MUHYT
Ha oAroToBKy. Onpoc o0ydaronierocs He OJHKEH NPEBBIIAaTh OJHOIO aCTPOHOMHUYECKOTO Yaca.

6 cemecTp, BeCEHHHH (IK3aMeH)

HJ’IH JOITYCKa K 3K3aMCHY Tpe6yeTc;1 YCIICHIHOC BBIMMOJIHCHUEC BCCX AOMAIIHHUX SaZ[aHI/Iﬁ n BCECX
SKCIICPUMCEHTAJIbHBIX 3a1a4 CEMECTpaA.

JuddepeHnmpoBanHbIii 324€T MPOBOIUTCS B JIBYX YACTSX.

1. OOyuaromemycsi HEOOXOIMMO CaMOCTOSITENIBHO BBIIOJIHUTE OKCIEPUMEHTAJbHYIO 3aJady H
3alUTUTD [OJIyYEHHBIE pe3ysbTaThl Ha 33JaHHYIO IIpPErojaBaTreieM TeMy U3 CIIUMCKA IPOWJEHHBIX B
Kypce. Ha BeImonHeHe 3a1a4u OTBOOUTCS 4 ak.4aca MOCIEAHETO 3aHATHS CEMECTPA.

2. YcTHas dYacTh JK3aMEHa MPOBOAUTCS MO Owjeram. B Kaxmom Owiere NpeAcTaBIeH OIUH
Teoperuueckuii Bonpoc. Ilpu nposenaeHun ycTHOro 3K3aMeHa oOywaromemycs npenocrasisercs 30
MUHYT Ha NOArOTOBKY. Ompoc oOydaromerocsi He JOJDKEH IPEBBIIaTh OJHOIO aCTPOHOMHYECKOTO
yaca.



