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: [TnanupoBaHue 3KCIEPUMEHTA U aHAJIN3 PE3yJIbTaTOB
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, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.
[TonroroBka k 3x3ameny: 30 yac.

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

[Iporpammy cocrasuin: M.I. MamkoBa, TOLUEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpa HHHOBAMOHHBIX 00pa3oBaTeNbHbIX TexHonoruid 13.05.2025



AHHOTANMA
Juctmuinaa «llmaanpoBaHue 3KCTIEpUMEHTa W aHANM3 PEe3yJbTaToB» NpeaHa3HaueHa sl (hOPMHUPOBAHUS
CHUCTEMHOTO MPECTABICHNUA O METOJaX Hay4HbIX MCCIEJOBAHUNA U HayYHOTO TBOPYECTBA, Pa3BUTHUE HABBHIKOB
Hay4yHoro MbinuieHus. CojepkaHue JUCIUILUIMHBI OXBAThHIBAET KPYT BOIMPOCOB, CBS3aHHBIX C IPOBEICHUEM
SKCTICPUMEHTAIILHBIX HUCCIICIOBAHUNA M W3MEpPEHUH, 00paOOTKM M TPEICTABICHUS IMOJNYYECHHBIX JaHHBIX C
YYETOM CIeU(PUKN TEXHOIOTHISCKOTo 00pa3oBaHUs.

1. leau u 3apauu

eap AUCUMNIMHBI
- popmupoBaHue y 00ydJaronuXcs CUCTEMHBIX TPEACTABICHAN O COBPEMEHHON TEOPUHU JKCIICPUMEHTA,
a TaKkxKe npuodpeTeHne CIIOCOOHOCTH MarucTpaHTOM CaMOCTOSITEJIbHO BBIIIOJIHATH
AKCIIEPUMEHTAIILHBIE WCCIEAOBAaHUS B OOJACTH TEXHOJOTHYECKOTO 00pa3oBaHUsS B JaOOPaTOPHBIX U
MIPOMBIIIJIEHHBIX YCIOBHSIX.

3anauu QUCHUTNIHHBI

1. 03HaKOMHTH MarkCTPaHTa C IPABHIBHON OpraHU3aIMell aKTHBHOTO YKCIICPUMEHTA IIPH IPOBEIICHUH
HayYHO-HCCIICIOBATENLCKUX PA0OT, MO3BOJISIONICTO MONYYUTh MAaTeMaTHYeCKUE MOJEIU H3y4aeMBIX
TEXHOJIOTHYECKUX IPOLIECCOB, HAa MX OCHOBE OCYLIECTBUTH ONTHUMHU3AIMI0 COOTBETCTBYIOLINX
KOHCTPYKTHBHBIX M PEKHMHBIX MTApaMETPOB;

2. HAay4YWThb YMEHHIO MHCIIOJIb30BaTh TEOPETUYECKUE IIOJIOKCHUS M COBPEMEHHBIE METO/bI
TUTAHUPOBAHHS U 00pabOTKU PEe3y/bTaTOB AKCIIEPUMEHTA TPH MPOBEICHUN HAYYHBIX HCCIICIOBAHUN B
cdepe TEXHOIOTHYECKOTO 00pa30BaHUSI.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

IMK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie paspadareiBath 1 [[IK-1.2  CnocobGeH  BBIOBUTaTH  THIOTE3Bl, CTPOUTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIN MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
W3y4YaeMbIX SBJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHI U IIPOLIECCOB, OLICHUBATh KA4€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYecKHe U (WiIH)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE

pe3yabTaThl
[IK-2.1 CnocoGeH I1ulaHUpOBaTh M MPOBOAWTH HAYUYHBIC
ITIK-2 CriocobeH caMOCTOATEILHO WU B HCCJIEOBAHUS CaMOCTOSTEIBHO WM B COCTaB€ HAay4YHOI'O
KadecTBe 4JieHa (PyKOBOAUTEIS) MaJIOTO KOJUJICKTHBA
KOJIJICKTHBA OPraHU30BbIBATh U MPOBOJANTH I1IK-2.2 CnocoGeH MNpoOBOAUTH ampoOalMi0 Pe3yIbTaTOB
Hay4HbIE UCCIIEIOBAHKS U UX alPOOAIUIO Hay4YHO-UCCIIE0BATEIbCKON paboTsl nOoCPEACTBOM

MyOIMKaIlMK HayYHbBIX CTaTel M yJacTusl B KOH(EPEeHINAX

[IK-3.1 Ilonumaer mnpuHOHUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUsS (cienmanu3upoBaHHBIX [IaKETOB

IMK-3 Cniocoben npodeccnonaabHO paboTarh ¢ NPUKITAHBIX TIPOTPAMM)

MCCIIEIOBATEICKAM H UCTIBITATEIIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETAaMH PUKIIATHBIX

TAATAAMM ) D TIDANATITITATI TITIAATAIATITATT NATArTTT

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)




LIPUL PAiviivl ] D YIDQUPAMOVYL LLIPVIVIVIAVYL UWJ1av 1L

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:

- OpraHU3alMOHHO-METOAUYECKHUE OCHOBBI JUCLUILIUHBI;

- IpaBUIa IPOBEIEHUS UCIIBITaHUM;
- METOJMKHU NOMCKAa ONTUMAJIBHBIX YCIOBHN TPOBEAEHUS SKCIIEPUMEHTAIbHBIX UCCIEA0BaHNN.

YMETb:
- TPUMEHATh METOAMKHU INITAHUPOBAHUS SKCIIEPUMEHTA B 00JIaCTH TEXHOJIOTHYECKOr0 00pa30BaHus;
- ONpPEAENATh ONTHUMAJIBHBIE YCIOBHS ISl IPOBENCHUS SKCIIEPUMEHTA;
- BBIABUTH HAWIy4YIINE BapHaHTHl PEIICHHS NMPOOJIEeMbl HA OCHOBE COIOCTAaBICHMS albTEPHATUB U
y4eTa UCXOIHBIX TaHHBIX.

BJIaJCTh:
- HaBBbIKaMH IIJIAHUPOBAHUA SKCIICPUMCEHTA,
- cnocobaMu OLICHKHA 3(1)(1)€KTI/IBHOCTI/I OPOBCACHUA SKCIICPUMCHTA,
- TCXHOJIOTHAMH BBI60pa OIITUMAJIBHBIX YCJ'IOBI/II\/'I U IPOBCACHUS OKCIICPUMEHTA,
- HaBbIKaMU aHaJIn3a IMOJIYYCHHBIX JAHHBIX TP NPOBCACHUHN DKCIICPUMCHTA.

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

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 OOmue BOIPOCH  IUIAHUPOBaHHUSA U 6 6
OpraHu3aluH SKCIEPUMEHTA
2 JlucniepcroHHBIN aHAIH3 6 6
3 KoppensaunonHuslii aHanmn3 6 6
4 PerpeccronHsIi aHanu3 6 6
5 [InanupoBanue MHOTO()aKTOPHOTO 6 6
JKCTIEPUMEHTA
Nroro gacos 30 30
ITonroToBka k 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.ex.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. OGmmue BONpoCkl INIAHUPOBAHUS U OPTaHU3AIMH KCIIEPUMEHTA

OCHOBHEIC TIOHSTHS U OIIpCACIICHUA. MGTOI[LI TUIAaHUPOBAHUA SKCIICPUMCHTA. q)aKTOpBI, (1)YHKLII/II/I

OTKJIMKA, MaTrpuna  IUIaHUPOBAHUA

OKCIICPUMEHTOB, TIOJNHBIM  (PAKTOPHBIM  JKCIIEPUMEHT,

panaomMuzanus, JUCIICPCUs, YpOBCHb 3HAYUMOCTH.

2. JlucnepCuOHHBIN aHAU3

OnHoQaKTOpHBIA JUCTIEpCUOHHBIN aHanu3. [IByxdakropHblii aucnepcuoHHblii aHanu3. [locTpoenune
IBYX(AKTOPHOTO IKCIIEPUMEHTA C MCIIOIb30BAHUEM KBaIPAaTUIHON MOAEIH.

3. KoppenaunoHHbii aHaIH3

Koppensiiust u  koppemnsiuuoHsubiii  ananu3. Koaddumument xoppensiiiun  [Iupcona. Ilonsitue
KOPPEJSIMOHHBIX CBA3EH, X Kinaccuukanys. KoppeasiunoHHbIe oS ¥ Leib UX MOCTPOCHHUS.

4. PerpecCHOHHBIN aHAIIN3

OcHoBHbIE MOHATUS U ompenesneHus. OlLiEHKAa YpaBHEHHUsS PErpecCHd METOIOM HauMEHbBIINX
kBagpaToB. OneHka 3HaYMMOCTH KoddduuuentoB. OneHka anekBaTHOCTH Mopend. Henunelnas

perpeccus.

5. IlnanupoBanre MHOTO(GAKTOPHOTO SKCIICPUMEHTA

OnHodaxTopHblid dkcniepuMeHT. JIByx(dakTopHbIii 3KcriepuMeHT. TpexdakTopHBIH SKCIIEPUMEHT.
O0paboTKa pe3yabTaTOB IMOJHOTO (PaKTOPHOTO HKCIIEPUMEHTA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO

npouecca mo IMCUMUIJINHE (MOIly.]'llO)

CrangapTHas ydeOHas ayTUTOpHsl, OCHAIlEHHAs: 000PyAOBaHUEM ISl IPOBEICHHS IPE3EHTALIU.
JlocTyn K 3NeKTPOHHBIM Y4eOHBIM MaTeprajaM MOCPEACTBOM PECYPCOB MOIICPKKH IEKTPOHHOTO
obyuenus LIJIITO M®PTHU u maprHepcKux 00pa3oBaTeiIbHbBIX IUIOMAA0K. DOpPMaTHI MPEICTaBICHUS
ANIEKTPOHHBIX YUEOHBIX MaTEPHUAJIOB: B BUE MacCOBhIX oHNaiiH KypcoB (MOOC) B cucreme
JIMCTaHLIIMOHHOTO 00y4eHUs MpoBaiiiepa MacCCOBBIX OTKPHITHIX OHJIAHH KypcoB. Ciryaresnto
HE0OX0IMMO HaJIMYHUe JOCTYNA B CETh HHTEPHET, KOMITBIOTED.

[penonaBarento Kypca HEOOXOAUMO HAIMYHUE JIOCTYNA aIMHUHUCTpaTopa Kypca Ha LMS-miardopme k

Marepuaiam Kypca.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa




1. Mangens, b. P. MeTomonorust 1 MeTobI OpraHU3aliy HAyYHOTO MCCIIEIOBAHUS B ME€arOTUKe:
yue6HOe ocobue ans obydatoutuxcst B Maructparype / b. P. Mannens. — Mocksa; bepnun:
Hupekr-Menua, 2018. — 340 c.: ui., Tabn. — Pexxum nocryna: no noamnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=486259 . — ISBN 978-5-4475-9665-1. — DOI
10.23681/486259.

2. Erommwuna, U. JI. Merononorus Hay4HbIX HccienoBanuii: yaeOHoe nocodue / U. JI. Erommna;
TTOBOIKCKHIA TOCY/JAPCTBEHHEIH TEXHONOIHUECKHil yHUBepcHTeT. — Momkap-Ona: TToBomkcKuit
rOCyIapCTBEHHBIN TEXHOJIOTrN4eCKUi YHUBepcuTeT, 2018. — 148 ¢. — Pexxum moctyna: no noamnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=494307 — bubmumorp.: c. 133. — ISBN
978-5-8158-2005-0.

3. KpaBmoga, E. JI. Jlornka u MeTOZ0IOTHsI HAyYHBIX HCCIIeOBaHUI: yueOHoe ocodue / E. J.
Kpasuosa, A. H. l'opoaumesa; Cubupckuii dpenepansubiii yauBepcuteT. — KpacHosipck: CuOupcekuii
denepanbubiil yauBepcuteT (COY), 2014. — 168 c.: Tabm., cxem. — Pexxum gocTymna: mo noanucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=364559 — ISBN 978-5-7638-2946-4.

4. Jlackoger, C. B. Metonosorust Hay4HOTO TBOpuecTBa: yueOHoe nmocooue / C. B. Jlackoser. —
Mocxksa: EBpazuiickuil OTKpbITEIA HHCTUTYT, 2010. — 32 ¢. — Pexxum noctyna: mo noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=90384 — ISBN 978-5-374-00427-4.

5. HoBuxkos, A. M. MeTof010THsI HAy9HOTO HCCIIEAOBaHUS: yaeOHO-MeToIu4ecKoe mocoodue: [16+] /
A. M. Hosukos, JI. A. HoBukoB. — Mocksa: JIu6poxom, 2010. — 284 c. — Pexxum noctyma: mo
nmommucke. — URL: https://biblioclub.ru/index.php?page=book&id=82773 — ISBN 978-5-397-00849-5.

JlomonHuTenpHAs IUTEpaTypa
1. Ilemepos, I. 1. MeTononorust HaygyHOTO MCcCcienoBaHus: yuebroe mocodue: [16+] /I U. Ilemepos;
WNHcTuTyT MUpOBBIX nUBHIN3aMiA. — MockBa: UHCTUTYT MupOBBIX nuBmian3anuid, 2017. — 312 c.: ui.
— Pexxum noctyma: o moxarnucke. — URL: https://biblioclub.ru/index.php?page=book&id=598470 —
Bubmuorp.: c. 242 - 245. — ISBN 978-5-9500469-0-2.
2. Pomnonosa, H. B. Metons! uccnenoBanus B MeHexMeHTe: yueOnuk / H. B. Poquonosa. — Mockga:
IOnuTH, 2015. — Moayns 1. Opranu3zaius uccienoBaTeabCcKon AesTenbHoCTH. — 415 ¢. — Pexum
noctyna: no moxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=119007 — bubmuorp: c.
333 — ISBN 978-5-238-02275-8.
3. Mangens, b. P. [Icuxomoro-mearorndeckoe COnpoBOXKIASHIE 00pa30BaTeIbHOTO MpoIiecca B
COBpPEMEHHOM By3e: yueOHoe nocobue / b. P. Mannens. — Mocksa; bepnun: Jlupexr-Menua, 2015. —
276 c.: un. — Pexxum nocryna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=427013
4. Pomuonosa, H. B. Metons! uccnenoBanus B MeHexMeHTe: yueOnuk / H. B. Poquonosa. — Mockga:
OnuTH, 2015. — Moayns 1. Opranu3zaius uccieqoBaTeabcKon AesaTenbHoCTH. — 415 ¢. — Pexum
noctyna: no moxmnucke. — URL: https://biblioclub.ru/index.php?page=book&id=119007 — bubmuorp: c.
333 — ISBN 978-5-238-02275-8.
5. MenemxmeHT B 00pa3oBaHuu: yaeOHoe nmocodue: [16+] / JI. B. beikacoga, JI. I. UaThiMakoBa, O. H.
Kuptrommna u np.; Hayd. pen. JI. B. boikacoa; Taranporckuit uHcTUTYT HM. A. I1. UexoBa (¢dumman)
PI'DY (PUHX). — Pocros-na-/lony: M3narenscko-nonurpadpuaeckuii komiuieke PI'DY (PUHX), 2020.
—U. 2. lesTenbHOCTHBIN TOAXO K IpodiieMe MeHePKMEHTa B 0Opa3zoBanuu. — 174 c.: wi., Tadi. —
Pexxum nocryma: mo noamwucke. — URL: https://biblioclub.ru/index.php?page=book&id=614521 — ISBN
978-5-7972-2758-8 (Y. 2). - ISBN 978-5-7972-2453-2.

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

[Tnardopma BerynuTenbHbIx ucnibiTanuil duzrex-JIunes: https://Ims.ftl.name

Caiit Munucrepcrsa oOpasoBanusi PO www.edu.ru

[lenarornueckas 6ubamoreka http://www.pedlib.ru

Hayunas snextponnas 6ubnnoreka elibrary.ru Oubnuorexa https://elibrary.ru/defaultx.asp

wkwbh -

WnHoBanum B 06pa3zoBannu DIEKTPOHHBINA HAYYHBIHN KypHaI http://innovations.esrae.ru



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha 3ansTusx HCIOJIB3YOTCA MYHBTHMCHHﬁHLIe TCXHOJIOTHH, BKIIIOYAsA ACMOHCTpPALUTO y‘{C6H01"O BUICO
B CUCTEMAX JUCTAHIIMOHHOT'O O6y‘~IeHI/I$I.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollui JUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pE3YyabTaTe HU3YUCHUA JUCHUIIIMHBI CTYACHT JOJIKCH 3HATb OCHOBHBLIC OIPCACIICHHUA W IOHATUMA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENILHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSITENBHOTO U3yUEHUS;

— peleHue 3aaad, MpeAnaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— MOATOTOBKY K BBINOJIHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiajeHHUs MaTEpUaIoOM CIYKUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU M3YYEHHsI OTIENbHBIX TEM, BOIIPOCOB, CIIEAyeT OOpamarbesi 3a KOHCYJIbTalUsAMH
MIpenoAaBaTesto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHMS 331a4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



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 IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3paborunk: M.I. MamkoBa, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 CnocoGeH I1ulaHUPOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAay4HOIO
KOJIJIEKTHBA

[MK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yibTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKalUuK HAYYHBIX CTATeH U y4acTusi B KOH)EPEHIUSIX

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKUM M UCTIBITATEIIbHBIM
o0opynoBaHueM (MpruOOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAaHHBIMH TAKETAaMH PUKIIAIHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOANTD SKCIIEPUMEHT
(MozmenMpoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

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

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIIU

B pesynbrare usyuenus nucuniuinibl «llmaHupoBaHue 3KCHEpUMEHTa M aHAIM3 PE3yNbTaTOBY 00yJaromuics

JIOJDKEH

3HAThb:

- OpraHU3allMOHHO-METOANYCCKNEC OCHOBBI JUCHUIIIINHDI,

- IpaBUIa IPOBEIEHUS UCIIBITAHUM;

- MCTOAMKH ITOMCKA OIITHUMAJIBbHBIX YCJ'IOBI/Iﬁ OPOBCACHUS SKCIICPUMCHTAJIBHBIX I/ICCJ'ICI[OBaHI/II\/’I.

yMeThb:

y4ucTa UCXOAHBIX NAHHBIX.

BJA€Th:

IIPUMEHATH METOAMKHU IIJIAHUPOBAHHS SKCIICPUMECHTA B 00J1aCTH TEXHOJOTUYECKOTO O6pa30BaHI/I}I;
OMPCACIIATh ONITUMAJIBHBIC YCJIOBUA AJIA ITPOBCACHUSA SKCIICPUMCHTA,
BbISIBUTH HAWJTYHIINEC BAapUAHTHlI PCIICHUA HpOGHeMBI Ha OCHOBC COIIOCTAaBJICHUSA AJIBTCPHATUB U



- HaBBbIKaMH IIJIAHUPOBAHUA SKCIICPUMCEHTA,

- cnocobaMu OLICHKH 3(1)(1)6KTI/IBHOCTI/I OPOBCACHUA SKCIICPUMCHTA,

- TCXHOJIOTHAMH BBI60pa OIITHUMAJIBHBIX yCJ'IOBI/II‘/'I U IPOBCACHUS OKCIICPUMEHTA,
- HaBbIKaMU aHaJin3a IMOJIYYCHHBIX JAHHBIX TP NPOBCACHUHN DKCIICPUMCHTA.

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

Texkymas arrecranust no aucuuminHe «llnaHupoBaHMe O>KCIIEPUMEHTAa M aHAIHM3 PE3YJIBTaTOBY
OCYyILIECTBISIETCSI B (OpME KOPOTKHX CaMOCTOSTEIbHBIX HMPOBEPOYHBIX PAOOT, MPOBOAMMBIX B KOHILIE
W3Y4YECHHSI KaKJOU TEMBI.

HpI/IMepBI CaMOCTOSTCIIBHBIX IPOBCPOYHBIX pa60T TCKYIICTO KOHTPOJIA

1. MeTO}:[I/IKa OIIPpCACIICHUA HCO6XO,E[I/IMOFO o0BeMa BBI60pKI/I JUIL JOCTHXXCHUA Tpe6yeM0171 TOYHOCTH
OICHKH.

2. llomstme uucma creneHu cBoOoxapl. Pacmpenenenue CrbiomeHTa: cdepa MPAKTUIECKOTO
npuMeHenus. ['panuna nepexoma pacnpeneneHus CrTblofeHTa B HOPMAJbHOE paclpesielieHUE.
AHaJIUTHYECKOE BBIPAKEHHE AJI51 TOBEPUTEIILHOTO HHTEPBaIa COrTacHO CThIOACHTY.

3. Pacnpenenenue Ilupcona: cdepa mpakTuueckoro mnpuMeHeHus. HaxoxaeHue I0BEpUTEIBHOTO
WHTEpBaJIa U1 OI[EHKU AUCIIEPCUH.

4. Metonuka ompeneneHUs HEOOXOAMMOTO KOJMYECTBA OIBITOB HPU IOCTPOCHUH HHTEPBAIBHOM
OLICHKH MaTeMaTHYECKOTO O)KHMIaHU.

5. CTaTHCTUYECKHE THIIOTE3HI. Knaccm’pnxaunﬂ CTaTUCTHYCCKUX I'MIIOTEC3.
6. Hy.]'IeBaH TUIIOTE3a, aJIbTCPHATUBHAA TUIIOTE34, CTaTUCTUYCCKHUI KpHTepHﬁ, KpI/ITepI/Iﬁ corjiacus.

7. Curyanuu, BO3HHKAIOUIUEC TMPU MPOBEPKE CTATUCTHUCCKUX TUMOTe3. [IOHATHE KPUTHYECKON
o0Oacry.

8. OJHOCTOPOHHUWE W JABYCTOPOHHHE KPUTHYECKHE O0JaCTH. ANTOPUTM IMPOBEPKH CTATHCTUYECKOM
TUIIOTE3BI.

9. Tlonsarue rpyobix norpemHoctedl. OtceB rpyOrix norpemnocteit. Kpurepuii CMupHOBa: CyIIHOCTS,
cdepa MPaKTUIECKOTO MPUMEHEHHUSL.

10. Kpurepuii /lukcoHa: cymHocTh, cepa NpakTUIECKOro MpUMEHEHHs, IPUHINIHAIBHOE OTIINYHE OT
kputepusi CMUpPHOBA.

11. CpaBHenue naByx psagoB HaOmopenuid. IIpumepsl BosHukatommx 3agad. CpaBHEHHE JBYX
JUCIIEPCUN.

12. Kpurepuit @urepa: cyimHocTb, chepa NpakTHIeCKOro IPUMEHEHHS.
13. IIpoBepka OAHOPOAHOCTH HECKOIBKUX JUCTIEPCUH.

14. Kpurepuii Koxpena: cyniHocTb, chepa mpakTHIeCcKOTO MPUMEHEHMSI.
15. Kputepuit baptnera — otnuune ot kputepust Koxpena.

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

Ilepeuenp NpUMEPHBIX BOIIPOCOB:

1. TlnanupoBanue m 0O6paboOTKa Pe3yabTaTOB 3KCIIEPUMEHTA — LENH M 3aJayd JUCLUIUIMHEL, cdepa
[IPUMEHEHMsI B COBPEMEHHOMN HayKe U TEXHHUKE.

2. IlonsTtue sxcnepumenTa. CTpyKTypa METOAUKH IIPOBEIEHUS SKCIIEPUMEHTA.



3. OCHOBHBIE IMOHATUSA TEOPUU IUIAHUPOBAHMUS OSKCIEPUMEHTA: OIbIT, KA4ECTBEHHBIH U
KOJIMUECTBEHHBIN 9KCIIEPUMEHTHI, (PaKTOp, ypoBeHb (pakTopa.

4. T'pynmsl GakTOpOB, HOHATHS OTKJIKKA, YHKIUHN OTKIIMKA, OOIKI BUI (YHKLIUU OTKIHKA.

5. Knaccudukanuss BUAOB dKCIEpUMEHTaJbHBIX HccienaoBaHuil ([laccuBHBIM 3KCIEpUMEHT,
IIPOMBIIIJICHHBIH 3KCIEPUMEHT U T.II.).

6.  DIeMEHTBl TEOpUU BEPOATHOCTH M MAaTEeMaTHYECKOW CTAaTUCTHKH: CIy4aiHas BeEJIWYHHA,
Pa3sHOBUIHOCTH CIIyYailHOM BEIMYMHBI, YacTOTa peaJn3alMyd COOBITUS, BEPOATHOCTH COOBITHS
(TIOSICHUTH CMBICTT Ha TIPUMEPE).

7. 3akon pacmpenenenusi. OyHKOMS pacrnpenesieHus, ee cBoiicTBa. [paduueckoe mpencraBieHHE
(dYHKIWH pacnpeeNieHuss HENPEPHIBHON U IMCKPETHOM CITy4aliHOW BETMYMH.

8. IlnoTHOCTH (YHKIIMH paclpeaelieHHs, ee CBolcTBa. [paduueckoe mpencTapBieHHE IIOTHOCTH
pacnpeneneHus..

9. HopmaunbHblii 3aK0H pacupeaeneHus (pacmpenenenue l'aycca), cdepa pacrnpocTpaHeHusi, OCHOBHbIE
napameTpbl HOPMaJbHOTO 3aKOHA PacIpesiesieHus, UX (pU3NIeCcKuil CMBICI.

10. OcHOBHBIE MOHATHS MareMaTU4eCKOM CTATUCTUKM: MareMaTH4ecKoe OXHJAHHUe, IUCIepcus,
cpeaHee KBaApaTUYHOE OTKIOHEHHE, KOA((UIMEHT BapUaly — ONpeAeTeHHs, GU3NIECKUI CMBICI.

11. HopmainbHsiii 3akoH pacnpenesnenus. CBoiicTBa HOPMalbHOIO 3akoHa pactpeneneHus. [lonstue
[IPUBEICHHOMN CIy4alHOM BeJW4YuHbl. [[oHITHE KBAaHTWIN.

12. «IlpaBujio Tpex CUrM» B MaTeMaTHYECKON CTaTUCTUKE — (PUBNIECKUI CMBICIT.

13. IIpenBaputenbHas 00paboTKa SKCHEPUMEHTAIbHBIX JaHHBIX. [IOHATHS reHepanbHON COBOKYITHOCTH
1 BBIOOPKH, 00beMa BbIOOpKH. Biusinre oObeMa BIOOPKH Ha 3QPEKTUBHOCTD SKCIIEPUMEHTA.

14. Wnes wunHTepBampbHOro oueHuBaHud. llonarue npoBepurensHOoro wuHTepBana. [locTpoenue
JOBEPUTEIBHOTO MHTEpBajia JIi MaTeMaTHYeCKOro OXHIAHU: Tpaduueckoe M aHAJIUTUYECKOE
IIPEJCTABIICHHUE.

15. MeTonuka omnpejeneHus: HEOOX0JUMOTro 00beMa BBIOOPKH IS JOCTHIKEHUSI TPpeOyeMOil TOYHOCTH
OLICHKU.

16. Tlonstme uwmcna cremeHu cBoOoabl. Pacnpenenenme CrhlomeHTa: cdepa MPAKTUIECKOTO
npuMeHeHus. [panunna mnepexoga pacnpeaeneHus CTbIOAEHTa B HOPMaJIbHOE paclpesaesieHHE.
AHanuTn4eckoe BhIpaXXeHHUE IS JOBEPUTEIILHOTO HHTEpBajia coracHO CThIOACHTY.

17. Pacnpenenenue Ilupcona: cdepa mpakTudeckoro mpuMeHeHUs. HaxoxkaeHwe T0BEpUTEIHLHOTO
WHTEpBaJIa I OLIEHKU AMCIIEPCUU.

18. Amnanmu3 pe3ynbpTaToB MAcCHBHOTO 3KCIEPUMEHTa. OMIHMpPUYECKHE 3aBUCHUMOCTH. OCHOBBI
PErpecCUOHHOIO aHaIM3a.

19. Onenka mnorpeurHocTeil pe3ynbratoB HaOmrofeHuid. OmnpeeleHre HAWBBITOJHEHIINX YCIOBUH
9KCTICPUMEHTA.

20. Meroapl IUTAaHHPOBaHMS JKCIepUMeHTOB. Jlormueckne OCHOBBL. (OCHOBBI ILIAHUPOBAHUS
9KCTIEPUMEHTA IIEPBOTO MOPSIIKA.

[IprMepbl KOHTPOJIBHBIX 33JaHUN

Buner Nel.

1. Metonuka omnpeseneHusl HeoOX0MUMOTO 00beMa BBIOOPKHU JUIsl JOCTHXKEHUSI TpeOyeMOod TOYHOCTH
OLICHKH.

2. I'pynmsl GpakTOpoB, HOHATHS OTKJIKKA, YHKIUHN OTKIIMKA, OOIIKI BU (YHKLIUU OTKIIHUKA.

Buiet No2.
1. MeTtoasl TUTAaHUPOBaHWS dSKcriepuMeHTOB. Jlormueckne OCHOBBL. (OCHOBBI TUTAHHPOBAHUS
SKCTIEPUMEHTA TIEPBOTO TOPSIIKA.

2. TlnotHocTh (yHKIMH pacmpeleneHusi, ee cBoiicTBa. [padudeckoe NpeacTaBICHUE TUIOTHOCTH
pacnpeneneHus.

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

DK3aMeH POBOAMTCS B YCTHOU (hopMe o OuiieTam.

B xaxxom Ouiiete mpeicTaBiIeHo Ba TEOPETUUECKHUX BOIIPOCa.

I[Tpu npoBeieHnH SK3amMeHa oOyyaroemMycs mpenocrasisiercst 30 MUHYT Ha ITOJTOTOBKY.
Ormpoc o0yuaromerocst He JOJDKEH IPEBBILIATh OHOTO ACTPOHOMUYECKOTO Yaca.



