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

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay

A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: Teopernueckne 1 SKCIIEPUMEHTANIbHBIE METO/IbI B MaTEMaTUKe U (PU3HKE
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadeapa MHHOBAIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHHA

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: M.T. MamikoBa, AOLIEHT

[Iporpamma obcyxneHa Ha 3acefjanny Kadelpa MHHOBAITMOHHBIX 00pa30BaTeNbHbIX TexHonmorui 13.05.2025



AHHOTANMA

JucruminHa «TeopeTHueckue M SKCIEPUMEHTAJIbHBIE METOAbl B MareMaTHKe M (HU3UKE» COICHCTBYET
¢dbyHIaMeHTanu3auuu o0pa3oBaHMs U Pa3BUTHIO JIOTHUECKOrO MbIIuieHUss. OCHOBHAS 3a7a4a JUCLUTUIMHBL —
3aKperyIeHue y MaruCTPaHTOB HaBBIKOB pabOThI HA yCTaHOBKAX.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

®opmupoBaHue NMpohecCHOHATBHBIX KOMIETEHIIMH U CUCTEMHBIX NPEICTaBICHUH O METOJax aHaJIn3a
1 00pabOTKN TEOPETUUECKHUX M SKCIEPUMEHTAIBHBIX JaHHBIX.

3agaum AUCHUTLUITHHBI
1. uCmomp30BaTh CICIMAIM3UPOBAHHBIC 3HAHHS B O0JACTH MaTeMaTWKd W (U3UKH JUIS OCBOCHHS
MPOGUIBHBIX GU3NIECKUX JUCITUTLINH;

2. TPOBOIUTH HAy4yHBIE WCCIENOBaHHMS B H30paHHON O00MaCTH SKCHEPUMEHTANBHBIX H  (WIIH)
TEOPETUYECKUX MAaTEMAaTHYECKUX B (PU3NIECKUX UCCIIEOBAaHHUI C IIOMOIIBIO COBPEMEHHON MPHOOPHOIt
0a3pl (B TOM 4HCIE CIIOXHOTO (PU3UYECKOTO O0OpYIOBaHUS) M WH(POPMAIMOHHBIX TEXHOJIOTHH C
YYETOM OTEYECTBEHHOTO U 3apyOeKHOTO OIbITA.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

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

OIIK-1.1 3HaeT ®W  cOocoOCH  HUCIOJB30BaTh B
mpoeCCUOHANBHON  JesITeNbHOCTH  (yHAaMeHTalbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAYK

OIIK-1 Bnaneet cucremoit pynnamentanbaeix |OIMK-1.2 CrnocobeH 0600mark ¥ KpUTHYECKH OIICHWUBAThH
Hay4YHBIX 3HAHUH B 00acTn OIBIT M PEe3yJIbTaThl HAYYHBIX HCCIEIOBaHUA B 00IaCTH
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCHUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuku ¥ (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
peleHun 3a1a4 NpoQeccCuOHaTBHON AEATENbHOCTH

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
npo0iemMax HayKW U TEXHHKH B 00JIacTH cBOel  |mMccie/ioBaHUil B oOnmactu  cBoed  mpodeccHoHambHON
poeCCHOHANBHON I TENFHOCTH, CIIOCOOCH | ASSTENBHOCTH U UX MPAKTHYECKYI0 3HAYUMOCTD

Ha HAY4YHOM SI3bIKE (POPMYIMPOBATH OIIK-2.3 Bnageer mnpo¢ecCHOHAIbHOW TEPMUHOIOTHEH,
PO(eCCHOHAIBHBIC 324K HCIIONIb3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
W3JIOKEHUS PE3YJIBTaTOB HAYYHOW JESATENBHOCTH B PaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU

aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX

MAVITATTATTITY

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(HU3UKO-MaTEMAaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIY4YEHHBIX
pe3yabTaToB




1VAMNUJIUL Y1X1

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCO0
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOy4YaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh U 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAHHIN B
pamMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH BbIBHTaTb THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYECTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3aJad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJOBATEIbCKUM U UCTIBITAaTEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MIPEIMETHOM 00IacTH

[MK-3.1 TloHuMaeT NpPUHIUIBI PabOTHI HCIOIBE3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)

IK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HMCIOIb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATB!
- 00 OCHOBHBIX METOJax M NMpuOopax i u3MepeHuil pu3nueckux napaMmeTpos;
- 0 METOJax aHanu3a U 00pabOTKH IKCIIEPUMEHTAIBHBIX JJAHHBIX;
- (huznueckue NPUHLMIIBI, TIOJIOKEHHBIE B OCHOBY METOAOB HCCIIEIOBaHUSA U PabOThl M3MEPHUTEIBHBIX
npubOpOB, OCHOBHBIE METOABI HM3MEPEHHUH TeIIopU3NYECKHX IapaMeTpOB BEIIECTB, W3YUYCHUS
MOBEPXHOCTH TBEPABIX TEJN, XapaKTEPUCTUKH W NPUHLIMII ACUCTBUS H3MEPUTEIBHBIX YCTaHOBOK,
METO/Ibl aHAIN3a U 00PaOOTKH IKCTIEPUMEHTATbHBIX JaHHBIX.

YMETb:

- TI0JIb30BaThCsl OOMIMPHBIM CHPAaBOYHBIM MATEPHUAIIOM [0 METOAaM, NMpHOopaM M JaT4uKaM s
U3MEpEeHNH TEeIIO()U3NIECKUX MapaMeTpOB, MHKPOCKOIIMYECKOI0 M CHEKTPOCKOIMMYECKOTO aHaInu3a
COCTaBa W CBOWCTB IIOBEPXHOCTHM HAHOMATEPUAJIOB, JUIS WCIIONb30BAaHHS WX B KOHKPETHBIX

SKCIICPUMCEHTAJIbHBIX YCIIOBHUAX,

- IUIaHHUPOBATH HSMepI/ITeHBHBIﬁ OKCIICPUMCHT TakK, YTOOBI TOYHOCTh I/IBMepeHI/Iﬁ COOTBCTCTBOBAJIA

MOCTaBJICHHOM 1IN,

- YYUTBIBAaTb BO3MOXHOCTb CHUCTCMATHYCCKHUX OIIMOOK U NpUHUMAaTb MCEPbI K HX YCTPAHCHUIO,
AHAJIU3UPOBATH PE3YJIbTAThI I/I3MepeHHI>lI " [eJ1aTh IpaBUJIbHBIC BbIBOJBI.

BJIAJIETh:




- YMCHHEM IIJIAHUPOBATH U OPIraHU30BbIBATH IKCIICPUMCEHT;,

-  YMCHUCM BI:I6I/IpaTB MECTOABI

n CpCAcCTBa H3MepeHI/Iﬁ B COOTBCTCTBUH CO CTaHAApTaMHU

(TeXHUYECKUMU perIaMEHTaMH1) U AaHAJIM3UPOBATh I10JIyUCHHBIE PE3YJIbTaThl;
- HaBbIKAMH TOJIb30BAHUS IPUOOpPaMU U 000PYIOBaHUEM;
- CIIOCOOHOCTBIO OCYIIECTBIISTH BBIOOP MaTepHasoB A M3ACIUH pa3IMuHOr0 HA3HAUCHMS C YUETOM

9KCIUTyaTallHOHHBIX TPeOOBAHUH.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

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

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
| Beenenue B nucuuiuiiHy. Metpostorus: 6 6 6
OCHOBHBIC TIOHSITHS U TEPMHUHBI.
2 dusnueckue npudOpsI 6 6 6
3 Metonel  M3MEPEHUs]  MEXaHMYECKUX 6 6 6
BEJIMYUH
4 MeTtoap! u3yueHus: MOBEPXHOCTH 6 6 6
5 OcHOBBI aHanM3a SKCHEPUMEHTAIBHBIX 6 6 6
JaHHBIX
Hroro yacos 30 30 30

[ToaroroBka k sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

1. BBC,I[GHI/IG B JUCHUILIINHY. MeTpOJ’IOl"I/IHI OCHOBHBIC MOHATHUA U TCPMUHBIL.

MCTOZ[LI no3nanus. Baxueiinme MMPU3HAKHW HAYYHOI'O MMO3HAHUA. dusnyeckue CBOﬁCTBa, BCJIMYMHBI
u mKajiael. Gusnueckue BemuauHbl. CHCTEMBI Q)HSI/I‘ICCKI/IX BCIIMYHMH U UX CAUWHUIIL.

2. duzndeckre MpuoOopsI

Knaccuduxarys npuGopoB 10 Ha3HAUYCHHIO, OTPACIIAM Ha3HAUCHMS U CHCTeMaTH3aIusl IpUOOPOB 10
MPUHLINITY JIEHCTBUS. KoncrpykTusHOE odopmieHue npubopoB. Knaccuduxanus
9KCIIEPUMEHTAJIbHBIX METOJIOB UCCIIEOBAHU: allaparypa Ajs SKCIIepUMEHTalbHbIX UCCIIEI0BaHUH;
CBeeHUs 00 OCHOBHBIX THIIaX CTAHAAPTHBIX U3MEPUTEIBHBIX IPUOOPOB U yCTPOUCTB.

3. MCTOI[BI HU3MCPCHUA MCXAaHUYCCKUX BCIUYNH




MeToasl M3MEpPEHHs] JMHEMHBIX BEMWYMH. MeETOonbl H3MEpEHUs YIVIOBBIX BeENWYMH. MeTonbl
OIIpeIeJIEHUs] [TOBEPXHOCTH, PacXolla U BPEMEHHBIX NPOMEXYTKOB. ODKCIEPHUMEHTAJIbHbIE METOAbI
HU3MEPEHUs YITIOBBIX CKOpocTeil. MeToasl n3mMepeHus KojeOaHui, CUil 1 MOMEHTOB HHEPLIHH.

4. MeTtoabl N3y4eHHs] IOBEPXHOCTH

dopmanbpHbple W HeopManbHBIE HWHCTUTYTHI oOpa3oBarelbHON opranm3anuu. [IpoOnema
He(OpMaIEHOTO 00pa30BaHMs B IEAArOTMYECKON Hayke W mpakThke. OpraHH3alMOHHAs CTPYKTypa
HOBOTO THIIA, ONLIT PD.

5. OcHOBBI aHAIU3a SKCIICPUMCEHTAJIbHBIX JaHHBIX

Maremaruyeckass craructuka. IlocTpoeHune MHTEpBaJIbHOM OLEHKM JUIsi MareMaTU4yeCKOIo
oxunaans. CTaTUCTHYECKUE THUIOTE3bl. ODMIHUpUYECKHe 3aBUCUMOCTH. OIGHKAa TOTPEIIHOCTEH
pe3yapraroB. MeToApl  TJIAHUPOBAHHUA  AIKCIEPUMEHTOB, JIOTHYECKHE OCHOBBL.  MeTomabl
CTaTHCTUYECKOM 00pa0OTKH PE3yIbTaTOB HHIKEHEPHOTO IKCIIEPUMEHTA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0XMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

CrannapTHas yueOHas ayTUTOpHsl, OCHAIlEHHAs: 000PyAOBaHUEM ISl IPOBEICHHS IPE3EHTALU.
JlocTyn K 3NeKTPOHHBIM Y4eOHBIM MaTeprajaM MOCPEACTBOM PECYPCOB MOIICPKKH IEKTPOHHOTO
obyuenus LIJIITO M®PTHU u maprHepcKux 00pa3oBaTeiIbHbBIX IUIOMAA0K. DOpMaTHI MPEICTaBICHUS
ANIEKTPOHHBIX YUEOHBIX MaTEPHUAJIOB: B BUE MacCOBIX oHNaiH KypcoB (MOOC) B cucreme
JIMCTaHLIIMOHHOTO 00Y4eHUs poBaiiiepa MaCCOBBIX OTKPHITHIX OHJIAHH KypcoB. Ciryliaresnto
HE0OX0AMMO HaJIMYHUe JOCTYNA B CETh HHTEPHET, KOMITBIOTED.

[penonaBarento Kypca HEOOXOAMMO HAIMYHUE JIOCTYNA aIMHHUCTpaTopa Kypca Ha LMS-miardopme k
MaTtepuaiam Kypca.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Craposuxos, M. 1. BeeneHnue B akciepruMeHTaIbHYO QU3UKY : yueOHOe mocodue / M. U.
CrapoBukoB. — Cankrt- [letepOypr : Jlanb, 2022. — 240 c¢. — ISBN 978-5-8114-0862-7. — Texcr :
3NIEeKTPOHHBIH // JIaHb : anexkTpoHHO-OubnuoTeunas cucrema. — URL: https:// e.lanbook.com/
book/210155. — Pexum noctymna: asist aBTOpU3. MOIb30BATEIICH.
2. ®owmum, JI. B. DxciepuMeHTaIbHBIC METOABI (DU3UKHU TBEPOTO Tea : yaeOHoe mocodue / J1. B.
®omun. — Capatos : By3osckoe oopazoBanue, 2017. — 185 ¢. — Tekcr : anekrponnsiii // Ludposoit
obpa3zoBarenbHbI pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/57258.html. —
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4. bekpseB B. U. OcHoBrI Teopun sKcriepuMenta : yueo. nocobue / B. 1. bekpses - CII0.: U3n.
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7. Jlnucon I'. BejmKHC skcniepumenTts! B ¢pusuke: [niep. ¢ anmi.] / I Jluncon; nog pen. B. U.
Poigauka. — M. : By3zoBckas kuawura, 2011, — 196 c.
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7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. Ilnardopma BcrynurenbHbIX ucnbiTannid Oustex-Jlumes: https://Ims.ftl.name

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha MPAKTUYCCKUX 3aHATHUAX UCIIOJIB3YIOTCS MYHBTHMGHHﬁHLIC TCXHOJIOTMH, BKJIIO4asd JEMOHCTPALHUIO
yLIC6HOFO BHUJACO B CUCTEMaAX JUCTAHIITMOHHOI'O O6y‘IGHI/I$I.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMd IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAAETh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare HU3y4YCHUSA AUCHUIUIMHBI CTYACHT AOJDKCH 3HAThb OCHOBHBLIC ONPEACIICHUSA W IIOHATUA,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUA IJId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATHH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;
— BeJICHUS KOHCIICKTA 3aHSITUH;

— HaNPsDKEHHOW CaMOCTOATEIHLHOU PabOTHI CTYICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTEHHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

- npopa60TKy yqe6Horo Marcpuajia, MmOArOTOBKY OTBCTOB Ha BOIIPOCHI, NPCAHA3HAYCHHBIX JJI
CaMOCTOATEJIIbHOI'O U3YUCHUS

— pelieHue 3a/1a4, IpeaIaracMblx CTYIEHTaM Ha 3aHATUSAX;
— IIOATOTOBKY K BBIIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

ITokazaTeneM BiaJeHUs MaTEPHAJIOM CIIyKHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOIIPOCHI 110 TEMaM
JUCIUTUINHEI.

BaxxHo 100UTHCA NMOHMMAHMS W3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPyJHCHUM HW3y4YeHHs] OTACIBHBIX TEM, BOIPOCOB, CIEAYET OOpamiarbCcsl 3a KOHCYIbTAlUSIMU
[IPENoJaBaTeo.

Bo3MoxeH npoMeKyTOUHbIM KOHTPOJIb 3HAHUM CTyAEHTOB B BUJE PELICHUS 3aJad B COOTBETCTBUU C
TEMaTUKON 3aHSTUH.






NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
ka(eapa MHHOBALIMOHHBIX 00Pa30BaTeIbHBIX TEXHOIOTHMA
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

Pa3paborunk: M.I. MamkoBa, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacraBieHrne 00 aKTyalbHBIX
npoOiieMax HayKu M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.1 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBaHUH B o0jacTh cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHUEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
UH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKIIaJHBIX IPOTrPAMMHBIX IIPOITYKTOB

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEICHUS HAYYHOTO MCCIIECA0BAHUS

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJ1a4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
pE3ybTaThl

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEICKAM H UCTIBITATEIIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pe3yabTaTe U3ydCHUA AUCHHUIIIMHBI «TeOpeTI/ILIeCKI/Ie N OKCIICPUMCHTAJIBHBIC METOAbI B MAaTCMATHUKE U

¢$uznke» 00yyaromuncs T0MKEeH:




3HATb:

yMeThb

- 00 OCHOBHBIX METOJIaX M MprOopax /i u3MepeHuil pu3nuecKknx napaMmeTpos;

- 0 METOJax aHain3a U 00padOTKH IKCIIEPUMEHTAIBHBIX JJAHHBIX;

- (M3MYecKue NPUHIKIIBI, [TOJOXKEHHbIE B OCHOBY METOJOB MCCIIEJOBAHUS U PAOOTHI M3MEPUTEIBHBIX
npuOOpOB, OCHOBHBIE METOABI HM3MEPEHUH TeIIO(QU3NYeCKHX IapaMeTpOB BEUIECTB, HW3YYCHUS
NOBEPXHOCTH TBEPABIX TeJ, XapaKTEPUCTUKH M NPHHIMIT JCHCTBUS HM3MEPHUTEIIBHBIX YCTaHOBOK,
METO/Ibl aHAIN3a U 00Pa0OTKH IKCIIEPUMEHTATBHBIX TAaHHBIX.

- TI0NIB30BaThCs OOIIMPHBIM CHPAaBOYHBIM MaTEpUaIoOM IO METoAaM, NMpuOopaM M JaT4MKaM st
HU3MEPEHUHN TEIIOPU3NIECKUX MapaMeTpOB, MHUKPOCKOIIMYECKOTO U CIEKTPOCKONUYECKOTO aHAIN3a
cocTaBa U CBOMCTB IIOBEPXHOCTM HAHOMAarepuasoB, [UId MCIOJIb30BAHUS HX B KOHKPETHBIX
SKCIIEPUMEHTAJILHBIX yCIIOBHSX;

- IUITAHUPOBATh M3MEPHUTENBbHBIA SKCIEPHUMEHT TaK, YTOObl TOUYHOCTh HM3MEPEHHMH COOTBETCTBOBANA
[TOCTABJICHHOM LIEJIH,

- YUYUTHIBaTh BO3MOKHOCTh CHCTEMAaTHYECKHX OMIMOOK W NPHHHMATh MEpbl K WX YCTPAaHEHHIO,
aHaJIM3UPOBATh PE3YJIbTAThl N3MEPEHUH U JeNIaTh IPABUIIbHBIC BBIBOJIBI.

BJIAA€Th:

- YMEHHUEM IJIaHUPOBATh U OPraHU30BbIBATh SKCIIEPUMEHT;

- yMEHHEM BBHIOMpaTh METOObl W CpPEACTBA HU3MEPEHUHl B COOTBETCTBHMH CO CTaHIAapTaMH
(TeXHHYECKUMU perIaMEHTaMH1) U aHAJIM3UPOBATh 110JIyUCHHBIE PE3YJIbTaThl;

- HaBbIKAMH TOJIb30BAHUS IPUOOpPaMU U 000PYIOBaHUEM;

- CIIOCOOHOCTBIO OCYIIECTBIIATH BBIOOP MaTepUasoB JUIS M3IEIHHA Pa3INYHOrO HA3HAYCHUS C YUETOM
9KCIUTyaTallHOHHBIX TPeOOBAHUH.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

Texymas arrecranus Mo JUCHUIUINHE « TeoOpeTHUeCKHe U SKCIIEpUMEHTAIbHBIE METOIBI B MaTeMaTHKeE
U (U3UKE» OCYLIECTBISIETCS B (hOpME KOPOTKUX CAMOCTOSTEIbHBIX IPOBEPOUHBIX PadOT, IPOBOINMBIX
B KOHIIE U3YUYEHHS KaXKI0H TEMBI.

HpI/IMepBI CaMOCTOSTCIIBHBIX IPOBCPOYHBIX pa60T TCKYIICTO KOHTPOJIA:

1. SIBmeHus mepeHoca U KHHETUYECKOe ypaBHeHHE bobIiMana Jist HeBBIPOXKICHHOTO
ANIEKTPOHHOTO Ta3a.

2. YpaBHeHue bonbliMaHa B IpUOIMKEHUN BPEMEHH PellaKCaIlnY.

3. Crpoenue Monekyir. Yucio cteneHeit cBOOOIbI.

4. PazneneHue sHEPTUH MOJICKYIIBI HAa YacTH. KBaHTOBaHME SHEPTHH KOJICOATETHLHOTO
JIBUKCHHSI aTOMOB.,



5. Kpussle noreHnmanbHoi sHeprun. KonebarenbHble cTenieHn cBOOOIBI.

6. HopmanbHble KonebarenbHbie KOOpArHATHI. Kitaccudukamnus HopMalbHBIX KolleOaHuit
o opme. OOIMI METOJ pelIeHus 3a/1a491 O HOPMAITLHBIX KOJICOAHUSX.

7. Craructika pOHOHOB. XapaKTePUCTUIECKHE YACTOThl. AHTaPMOHHUYHOCTh KOJIeOaHHI.
8. BostHbl nosnsipu3aniy B MOHHBIX KpUcTauiax. [1omspuTOHbBI: THIIBI U AUCTIEPCHSL.

9. BzaumoneiicTBIE AEKTPOMArHUTHOTO U3TY4YEHUS ¢ BOJHAMH HOISAPU3aLIUH.

10. MeTonbl TEOPETHYECKOTO MO3HAHMSI B (PHU3HKE

11. DkcniepuMeHTalIbHBIE METOJIBI (DU3UKH TBEPOTO Tela

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

Hepequb TUIIOBBIX BOIIPOCOB!

1. Inddepenunanbaas COEKTPOCKOMHSL.

2. Cnekrpockonusa UK-orpaxkeHus.

3. UK-®ypsee cnexkrpockonus. Texunka MK-Dypbe cIEKTpOCKONNH.

4. Texuuka cnekrpockonuu KPC. Metoasl Bo3Oyxaenus. [loisipuzanuonnsie u3MepeHust
KPC, crenens nenonspuzanuu.

5. PacTpoBble crieKTpasibHbIe TPUOOPHI (CIIEKTPOMETPHI).

6. MonynanuoHHas CIEKTPOCKOIHS.

7. CrieKTpOCKOIIUS HACHIILIEHUS TTOTJIOIIECHHSI.

8. Beinyxxaennoe KPC. Mukpo-KPC.

9. NnBepcHoe komOuHanmonHoe paccessuue u I'KP. YetsipexBonnosoe cmemenue (KAPC).
10. Cnextpsl (hOTOMIOMUHECIEHIUH NTPH BO30YxaeHnn criontanHoro KPC.

11. IloHATHS S3MUCCHOHHON M a0COPOLIMOHHOM CIIEKTPOCKOITHH.

12. CoBpeMeHHBIE METO/IBI UCCIIEJOBAHUS BEILIECTBA

13. OnrTuueckue CIeKTphl aTOMOB

14. OnrTuueckas CHeKTPOCKOMHUS OOBEMHBIX MOTYIIPOBOJHUKOB

15. DnekTpoHHAast U ONITHYECKAss MUKPOCKOIIHS

[Tpumepsl OuIETOB:

burer 1.

1. MonyasuroHHAas CIEKTPOCKOMMUSL.

2. Onrudeckas CrIeKTPOCKOIHUS 00bEMHBIX ITOYITPOBOIHUKOB
buier 2.

1. duddepenuuanbHas ClieKTPOCKOMHS.
2. OnTuvecKue CreKTpbl aTOMOB

Kputepun onennBanus



Onenka «otanyuHO (10)» — 3aciyKMBaeT CTYJACHT, OOHAPYKHUBIIUH BCECTOPOHHEE, CUCTEMATHYECKOE U
DIyOOKOoe 3HaHHE Y4eOHOTO MPOrpaMMHOIO MaTepualia, CaMOCTOSTEIbHO BBIIOJHHUBILIUN BCe
IPeyCMOTPEHHBIE TPOrpaMMOM 3aJaHus, IIyOOKO YCBOMBIIMI OCHOBHYIO U JIOTIOJHHUTEIIBHYIO
JUTEPaTypy, PEKOMEHIOBAHHYIO MTPOrPaMMOM, aKTUBHO pabOTaBIIMI Ha 3aHATHUSAX, Pa3OMpPaIOLIUicS B
OCHOBHBIX HAYYHBIX KOHIEIIMAX 110 U3y4aeMOi AUCIMIUIMHE, TPOSIBUBIINI TBOPYECKHE CIIOCOOHOCTH
W HAay4YHBIH IOAXOJ B NMOHMMAHWM M H3JIOKECHUM Y4eOHOIO MPOrpaMMHOIO Marepuana, 4edl OTBET
oTiMyaercs OOrarCTBOM M TOYHOCTBIO HMCIOJBb30BAaHHBIX TEPMHMHOB, a M3JIOKCHHE Marepuana B HEM
MOCJIEI0BATEIBHO U JJOTHYHO;

Ouenka «oTIn4HO (9)» — 3acoyXHUBaeT CTYACHT, OOHApYKMBIIMN BCECTOPOHHEE, CUCTEMAaTHYECKOe
3HaHUE y4eOHOTO MPOrpaMMHOI0 MaTepHalla, CaMOCTOSTEILHO BBHITOIHHUBILUI BCE MPEAYCMOTPEHHBIC
MporpamMMon 3aJiaHusl, TIIyOOKO YCBOWBIIHMN OCHOBHYIO JTUTEpaTypy M 3HAKOMBIA C JIOTIOJTHUTEIBHOM
JUTEPaTypoi, PEKOMEHJOBAHHON MPOrpaMMON, AaKTHMBHO pabOTaBIIMN Ha 3aHATHAX, MOKA3aBLIMMA
CHUCTEMaTHYeCKUH XapakTep 3HaHWH 10 JUCIUILINHE, JOCTATOYHBIN IS albHEHIIed y4eObl, a TaKkxKe
CHOCOOHOCT K HX CaMOCTOSATENIbHOMY IIOMOJHEHHI0, Y€l OTBET OTIMYAETCS TOYHOCTHIO
UCIO0JIb30BaHHBIX TEPMUHOB, a U3JIOKEHUE MaTepuaja B HEM I10CJIE0BaTENbHO U JIOTUYHO;

Onenka «ommyHo (8)» —  3aciyXMBaeT CTYACGHT, OOHApYKMBIIMKA  [OJHOE  3HAHUE
y4eOHO-IIPOTPaMMHOIO MaTepHuaja, He JIOIYCKAIOUIMA B OTBETE CYIIECTBEHHBIX HETOYHOCTEH,
CaMOCTOSITENBHO BBIITOJHUBIINI BCE MPEAYCMOTPEHHBIE MPOrpaMMON 3aaHMsI, YCBOMBIINI OCHOBHYIO
JUTEpaTypy, PEKOMEHJOBaHHYIO NPOTrpaMMOM, akTHBHO palbOTaBIIMiA Ha 3aHATHSX, MOKa3aBIIWUN
CHUCTEMaTUYeCKUI XapakTep 3HaHWH MO AUCUUIUIMHE, TOCTAaTOYHBIN Ui JalbHEHIIeH y4eObl, a TaKkxKe
CIIOCOOHOCTD K MX CAMOCTOSATEIILHOMY TTOTIOJIHEHHUIO.

Onenka «xopomo (7)» — 3aciyKuMBaeT CTYIEHT, OOHapyKMBIIMH OCTaTOYHO IIOJHOE 3HAHHE
y4eOHO-IIPOTPaMMHOIO MaTepHajja, He JIOIYCKAIOUIMH B OTBETE CYIIECTBEHHBIX HETOYHOCTEH,
CaMOCTOSTENBHO BBIITOJHUBIINI BCE NMPEAYCMOTPEHHBIE MPOrpaMMON 3aJaHMsI, YCBOMBIINI OCHOBHYIO
JUTEpaTypy, PEKOMEHJOBaHHYIO NPOTrpaMMOM, akTHBHO palbOTaBIIMiA Ha 3aHATHSX, MOKa3aBIIWUN
CHUCTEMaTUYEeCKUI XapakTep 3HaHWH MO AUCUUIUIMHE, TOCTAaTOYHBIN Ui JalbHEHIIeH y4eObl, a TaKkxKe
CIIOCOOHOCTD K MX CAMOCTOATEIILHOMY TOIIOJIHCHHUIO;

Omenka «xopomo (6)» — 3aciy)KHBAaeT CTYICHT, OOHapyKUBIIUH JOCTAaTOYHO IIOJHOE 3HAHUE
y4eOHO-IIPOrpaMMHOI0  MaTrepuajia, He JOIYCKAIOIIMA B OTBETE CYIICCTBEHHBIX HETOYHOCTEH,
CaMOCTOSITEIIFHO BBITTOJTHUBIIMK OCHOBHBIE IPEIyCMOTPEHHBIE NMPOrPaMMOM 3alaHMs, yCBOMBIIMI
OCHOBHYIO JIUTEpaTypy, PEKOMEHIOBAaHHYIO IIPOrPaMMOM, OTIMYABLIMICS TOCTAaTOYHOW aKTUBHOCTBHIO
Ha 3aHATHAX, NOKA3aBIIMH CHCTEMAaTHYECKUI XapaKTep 3HAHWU 10 JUCLUIUIMHE, TOCTATOYHBIA IS
naybHelIel y4ueosr;

Omenka «xopomo (5)» — 3aciyKuUBaeT CTYICHT, OOHAPYXUBIIMH 3HAHHE OCHOBHOTO
y4eOHO-TIPOrpaMMHOTO Marepuaina B 00bEMe, HEOOXOMMOM IS JallbHEHIeH y4eObl U MpecTosIIeH
paboTel WO mpodeccuu, HE OTIMYABIIUICA aKTHBHOCTBIO HAa 3aHATUSX, CAMOCTOSTEIHLHO
BBINIOJIHMBIIMH ~ OCHOBHBIE MPEIYCMOTPEHHBIC IIPOrPaMMOi 3a/JaHusi, YCBOMBIIMH OCHOBHYIO
JUTEPATypy, PEKOMEHIOBaHHYIO IPOTPaMMOH, OJJTHAKO AOMYCTHBIIMN HEKOTOPHIC MOTPEITHOCTH IPH UX
BBIIIOJIHEHUM W B OTBETE Ha 3adeTe, HO OONafalomuii HEOOXOOMMBIMH 3HAHUSMU  JUIS
CaMOCTOSTEIIFHOTO YCTPaHEHHS JOMYIIEHHBIX IIOTPEITHOCTEH;

OrneHka «yIOBIETBOPUTEIHHO (4)» — 3aciHyXHBaeT CTYJCHT, OOHApY>KUBIIMKA 3HAHUE OCHOBHOTO
y4eOHO-IIPOrpaMMHOr0 Marepuaja B 00bEMe, HEOOXOIUMOM IS JalibHEHeH y4eObl U npencTosmen
paboTel mTO mpodeccuu, HE OTIMYABIIMICA aKTHBHOCTBIO HA 3aHATUSAX, CAMOCTOSTENIBHO
BBIMIOJIHUBUIMKA OCHOBHBIE IPEIYyCMOTPEHHBIE MPOrpaMMOW 3aJaHHs, YCBOMBIIMKA OCHOBHYIO
JUTEPaTypy, PEKOMEHAOBAaHHYIO IPOTPaMMOH, OHAKO JOMYCTHBIINNA HEKOTOPBIE MOTPEIIHOCTHU MPH UX
BBIMIOJIHEHUH U B OTBETE HA 3a4eTe, HO 00JIaAaromuil HEOOXOANMBIMU 3HAHUAMU JIJIsl YCTPAHEHUS 1OJ
PYKOBOZACTBOM IIPETIOaBaTesl JOMYIIEHHBIX IOIPEITHOCTEH;

OreHka «yIOBIETBOPHUTENBHO (3)» — 3aciyXMBaeT CTYIACHT, OOHApYXHMBIIMH 3HAaHWE OCHOBHOTO
y4eOHO-TIPOrpaMMHOTO Marepuaia B 00bEMe, HEOOXOMMOM IS JallbHEHIeH y4eObl U MpecTosIIeH
paboTel WO mpodeccuu, HE OTIMYABIIUICA aKTHBHOCTBIO HAa 3aHATUSX, CAMOCTOSTEIHLHO
BBINIOJIHMBIIMA ~ OCHOBHBIE MPEIYyCMOTPEHHBIC IPOTPAaMMOW  33/laHMs, OJIHAKO JOITyCTHBIIMA
MOTPEITHOCTH TP MX BBHITIOJIHEHHU U B OTBETE Ha 3a4eTe, HO 00JIaJaroIiii HEOOXOQMMbBIMU 3HAHUSIMU
JUIsL yCTPAHEHHS TI0]] PyKOBOJICTBOM ITpeNoiaBaTesss Hanbosee CyleCTBEeHHBIX TOrPeIHOCTEl;

OneHka «HEeyIOBIETBOPUTENIBLHO (2)» — BBICTABIISIETCS CTYIEHTY, OOHAPYKUBIIEMY MTPOOEIIBbl B 3HAHUSIX
WIN OTCYTCTBHE 3HAHUI MO 3HAYUTEIHHOH YacTH OCHOBHOIO y4eOHO-IPOrpaMMHOIO MaTepuaia, He
BBIIIOJTHUBIIEMY  CAMOCTOSITEIBHO — IPEAYCMOTPEHHBIE  IIPOrpaMMOM  OCHOBHBIE  3a/IaHUA,
JOIYCTUBLIEMY NPUHIUIHNAIbHBIC OUIMOKY B BBIIOJIHEHUU MPELYCMOTPEHHBIX TPOrpaMMON 3a/laHuH,
JIOITyCKAIOIIEMY CYyIIECTBEHHbIE OIIMOKM MPH OTBETE, U HE CIIOCOOHOMY IMPOAOIIKHUTH 00ydeHHE HITH
IOPUCTYNUTh K  NPO(ECCHOHATIBHOM  AEATEIBHOCTH 0e3  JONMOJHUTENBbHBIX  3aHATHH 110
COOTBETCTBYIOIIEH AUCIUILINHE;



Omnenka «HeynoBiIeTBOpUTeNbHO (1)» — HET oTBera (OTKa3 OT OTBETA) WM NPEACTABICHHBIA OTBET
MOJIHOCTBIO HE COOTBETCTBYET CYLIECTBY COACPKAIIUXCS B 3aIaHUU BOIIPOCOB.

5. MeTonuueckne MaTepuaIbl, ONpPeIeIsONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(Wy1M) oNbITA AESITEILHOCTH

3ader mpoOBOAMTCS B yCTHOU (hopMe 0 OHiieTam.

B xaxxom Ouiiete mpeicTaBiIeHo Ba TEOPETUUECKHUX BOIIPOCa.

[Tpu npoBeeHny 3auera oOyvaromemycs npegocrasisercs 30 MUHYT Ha ITOATOTOBKY.
Ormpoc o0yuaromerocst He JOJDKEH IPEBBILIATh OHOTO ACTPOHOMUYECKOTO Yaca.



