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Pabouass mporpamma JIUCHUMIUIMHBI pa3paboTaHa B COOTBETCTBUU ¢  DenepaibHBIM
rOCy/IapCTBEHHBIM 00pa30BaTEeIbHBIM CTaHAAPTOM BhIcmiero obOpazoanmst (PIOC BO 3++) mo

HanpaBieHuo noaArotoBku 11.03.03 KoHCTpyMpOBaHME M TEXHOJOTMSl AJIEKTPOHHBIX CPEJICTB,

YTBEP)KJICHHOTO TMpukazoM MwuHOoOpHayku Poccum ot _19 centabps 2017 Ne 928 Ha ocHoBaHUU

yuebHOro Iui1aHa, npussaroro YueHsiM coBetom Al HITY, mporokon or 17.03.2022 r.

Ne 2

PaGouas mporpamMma oo0peHa Ha 3acenanuu kadenpoi-pazpadorunka, mpotokon or _ 12.05.2022 r.

Ne 3/1

3aBeyronuit kadeapoit IMTaxkmg I1.B.
(noonucy) (DPHO)

Pabouas mporpamma pekomeHoBaHa k yreepxacanio YMK AT HI'TY,
MIPOTOKOJI OT 13.05.2022 r. Ne 18

3am. qupekropa o YP ypeirun A.1O.

(noonucs)

PaGouas nmporpamma 3apeructpupoBana B yueoHom otaene Ne 11.03.03-29

Havaneauk YO Measaukosa O.10.

(noonucs)

3aBenyromias OTAeIOM OUOIHOTEKH Crapoctuna O.H.

(noonucy)
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1. HEJIX U 3AJAYH OCBOEHUA AUCLHHUITJIMHBI (MOAYJIA)

1.1. Ilesb ocBOEeHUSA AMCLUIINHBI (MOAYJISA)

[lenssMu OCBOEHUS TUCIIMILIIHBI SIBIISTFOTCSI:

- ¢opMHUpOBaHHE KOMIIETEHIIMH B cdepe MpUMEHEHHUS 3aKOHOB (PH3uKd B MpodecCHOHATBHON
JeSITeTbHOCTH,

- pa3BuUTHE QU3UYECKOTO MBITIICHUS,

- coJIeHCTBHE TOJYYCHHI0 (DYHIAMEHTAIBHOTO OOpa30BaHMS, CIOCOOCTBYIONIETO NalIbHEHIIEMY
Pa3BUTUIO TUIHOCTH.

1.2. 3ajayM oCBOeHUs AUCLMIIMHBI (MOAYJIA)

- (opmupoBaHue 6a30BBIX KOMIIETCHIIMK B chepe mpuMeHeHus QyHIaMEHTAIbHBIX (PU3NYECKUX
3aKOHOB, TEOPU, METOJOB KJIACCHUECKON U COBpEMEHHOW (DM3HMKH TSl PEIICHUS MPAKTUYCCKUX 33729 B
oOyacTi HH(HOPMAIIMOHHBIX CUCTEM M TEXHOJIOTHIA,

- (hopmEpoBaHNE HAYIHOTO MUPOBO33PEHUS;

- (hopMHpOBAHKE HABBIKOB BJIaJICHHSI OCHOBHBIMHU ITPHUEMaMH U METOJIAaMH PEIICHHS MPUKIIATHBIX
po0JIeM, METOJaMH SMITUPUIECKOTO U TEOPETHUECKOTO TIO3HAHUSI ICHCTBUTCIILHOCTH.

2. MECTO JMCIMILIUHEI (MOJYJIAA) B CTPYKTYPE OBPA30BATE/IbHOM
INTPOI'PAMMbI

JucuuiuinHa «CrenuanbHble I1aBbl GU3MKM» OTHOCUTCS K 00s3aTenbHoM yactu OIT BO.

JucnuminHa 6a3upyercs Ha ClIeIyoIuX AMcuuinHax: «dusukay, «Xumusy, «MaremaTuka.

Pe3ynbpTaThl 00yueHUs!, NOJYYEHHbIE IPU OCBOCHUHU TUCLUIUIMHBI, HEOOXOIUMBI NPH HU3yYEHHUH
CIENYIOIIMX JUCIMIUIMH «DPU3MKO-XMMHUYECKHE OCHOBBI TEXHOJOTHMU JJIEKTPOHHBIX  CPEACTBY,
«DPu3NUecKue OCHOBbI MHKPO- U  HAHOJJICKTPOHUKHM», «DHU3MYECKHME OCHOBBI MHKPO- H
HAHO3JIEKTPOHUKN», «KosebaTesbHbIE IPOLIECCHI B 3JIEKTPOHHBIX CPEACTBAX .

Pabouas mporpamma mucuuiuiHbl «CrHenuanbHbIe TIABbl (DU3UKHM» IJIs WHBAJIHIOB M JIHMI[ C
OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pOBbSI pa3padaTbIBaeTCs MHIMBUAYAIBHO C YYETOM OCOOCHHOCTEH
NCUXO(U3UUECKOT0 PAa3BUTHUS, WHJIUBUIYaIbHBIX BO3MOKHOCTEH U COCTOSHUSL 37I0pOBbSl TaKUX
00y4aroImxcs.

3. KOMIIETEHIMHU OBYYAIOIIETOCA, ®OPMUPYEMBIE B PE3YJ/IbTATE
OCBOEHUA JUCLUUIIJIMHBI (MOAYJIA)

[Tponiecc m3yuenns qucuUIUMHB «CrienuaNnbHbIe TJIaBbl (U3UKW» HANpaBleH HAa (OPMHPOBAHUE
aseMeHToB obuienpodeccuonanbHoit komnereHuuu OIIK-1 u npodeccronanshoi komnerenuuu [TKC-1
B cootBercTBUM ¢ OIl BO mno nanpasnenuto noarotoBku 11.03.03 «KoHcTpynpoBaHuEe M TEXHOJIOTHS
3JIEKTPOHHBIX CPEJICTBY.

Tabnuma 3.1 — ®opMupoBaHrie KOMIETEHIIUN AUCIUTUTMHAMHU

CemecTpb! HOPMUPOBAHUS AUCIUTUINHBI
Komnerenunu 6epyrest u3 YII o HarpaieHHIo
MOITOTOBKH OakajaBpa / MarucTpa
1 1 2[3]a4a]5[6]7]s

Ko xoMnereHyy / HaMMeHOBaHUE
JICHUTUTAH, (GOpMUPYIOIINX
KOMIIETEHI[UIO COBMECTHO

OI1K-1

Xumus

duszuka

Marematuka

Martepuansl 3JIEKTPOHHOM TEXHUKU

Teopust BeposITHOCTEM U MaTeMaTH4eCKasi CTaATUCTUKA

CrenuaibHEIE TJIaBEI (1)I/I3I/IKI/I

OCHOBEI QJICKTPOTCXHUKU

YucneHanle METOABI IIPOCKTUPOBAHUA

KoMmnoneHTs! 3J'IeKTpOHHOI71 TCXHUKH




Kox xoMneTeHmyy / HauMeHOBaHNE
TUCITUTUIAH, (OPMHUPYIOITUX
KOMIIETEHIIUIO COBMECTHO

CemecTpsl GOPMHPOBAHUS TUCITUTUTHHBI
Kowmnerenmum 6epyrcs u3 YII mo HampaBiIeHUIO
MOITOTOBKH OakajaBpa / MarucTpa

2 3 4

5

6 7 8

DU3UKO-XUMUYECKHE OCHOBBI TEXHOJIOTHU DJICKTPOHHBIX CPEACTB

TeOpeTI/I‘IeCKI/Ie OCHOBBI paAUOTECXHUKHU

Brinonnenue u 3anmra BKP

IIKC-1

Beenenue B crieniuaabHOCTD

Marepuansl 31EeKTPOHHON TEXHUKU

CHCHI/IaHLHLIe TJIaBbI (1)H31/IKI/I

du3ndecKre 0OCHOBBI MHUKPO- 1 HAHOJJICKTPOHUKHN

OCHOBBI QJICKTPOTECXHUKU

[IpoexTnpoBaHne MEXaHUYECKHUX Y3JIOB JIEKTPOHHBIX CPEIICTB

KonebaTenpHbIE POIIECCH B 3IEKTPOHHBIX CPENICTBAX

CHCHI/IaHLHLIe pa3aeiibl MaTEMaTUuKU

Maremarndeckre OCHOBBI IPOCKTHPOBAHUS JIEKTPOHHBIX CPEIICTB

MatemaTH4eCKHEe OCHOBBI aBTOMAaTHU3aI[N

TexHomoru4yeckas (HpOGKTHO-TCXHOHOFI/I‘IGCKaﬂ) IIpaKTUKa

Du3NKO-XUMHYECKUE OCHOBBI TEXHOJIOTHH QJICKTPOHHBIX CPEACTB

praBHeHHe TCXHHUYCCKUMHU CUCTCMaMHU

I{udpoBeie ycTpoiicTBa U 3IIEMEHTHI AJICKTPOHHBIX CPEICTB

YpaBieHre KaueCTBOM 3JICKTPOHHBIX CPE/ICTB

CXxeMOTeXHHKa

TeOpeTI/I‘ICCKI/Ie OCHOBBI paAUOTEXHUKHU

Teopust nHpOpManUK 1 KOAUPOBAHUS

[IpoextupoBanue (HyHKIIHOHATIBHBIX y3JI0B

TexHonoruyeckast (IPOEKTHO-TEXHOJOTHUYECKasl) MPAaKTHKa

OCHOBBI KOHCTPYUPOBAHUA 3JICKTPOHHBIX CPEACTB

Texuuueckas QJICKTpOAMHAMHKa

Teopus mudpoBoit 00pabOTKN CUTHATIOB

KOMHLIOTGPHOG MPOCKTUPOBAHUC U MOJACIIUPOBAHNEC DJICKTPOHHBIX

CpCACTB

[IpenaumnioMHas nmpakTHKa

Brinonnenue u 3anmra BKP

[lepedyeHp MIaHUPYEMBIX PE3YJIbTaTOB OOyYEeHHS M0 JuciuIimHe «CrenuanbHble TJIaBbl
(bu3HUKN», COOTHECEHHBIX C TUNIaHUPYEeMBbIMU pe3ynbTratamu ocBoeHus Oll, npeacrasnen B Tadm. 3.2.

Tabmuua 3.2 — IlepedeHp IUTAHUPYEMBIX PE3YyIbTaTOB OOYYEHHUS MO JUCLUIUIMHE, COOTHECEHHBIX C
IUTAaHUPYEMBIMH pe3ynbTatamMu ocBoeHus Ol

Kox n HanMmeHnoBaHue

Kon HHAMKaTOpa
1 HaUMEHOBaHHe [Tmanupyemsle pe3yabTaThl 00yYeHHs 0 AUCITUILINHE
KOMIIETEeHIINU JIOCTIDKCHIA
KOMIIETEeHIIMU
OIIK-1 HNOIIK-1.1. 3HaTh: YMerh: Baanernb:
Cnocoben 3HaeT Teopernueckue 3akoHsl | OnepupoBarthb Tepmunonorueit
UCIIONIb30BaTh (yHnaMeHTaIbHbIE 1 9KCIEPUMEHTANbHbIE | (PU3NUECKUMU MMOHATHAMH, | PEAMETHON 00JIacTH
MOJIOKEHHUS, 3aKOHBI IPUPOJIBI U OCHOBBI KJIACCHUECKON 000CHOBBIBATb CBOU 3HaHUs
3aKOHBI U METO/IbI | OCHOBHBIC (PU3WYECKUE | M COBPEMEHHON (M3MKU | CY)KICHUS
€CTECTBEHHBIX U MaTeMaTU4ecKHe
HayK U 3aKOHBI
marematuku 1t | MOIIK-1.2. 3HaTh: Ymerb: Baapers:
permeHus 3agad [Ipumensier OCHOBHBIE MOZAETIFHBIE | AHaIM3HPOBATH Haprikamu ananmsa n
WH)KEHEPHOU (u3nveckre 3aKOHBI U | TPEACTaBJICHUS, MpoOJIeMbI B3aMMOCBSI3H U | CHHTE3a, CPaBHEHUS,
JIeSITETBHOCTH MaTreMaTHYeCcKH HCTIONb3yeMBbIE B B3aMMOOOYCIIOBIICHHOCTH | abCTparupoBaHus,
METOBI TSI PETLICHHS ¢usnke (bu3NIeCcKuX SBICHUH, KOHKpPETH3AIHH,

3a1a4 TCOPETUICCKOIo

YCTaHaBJIMBATb UX

0000111eHUS U




Ko n HanmeHoBanme

Koz HHAWKaTOpa
1 HAaNMEHOBaHHE [Tmanupyemble pe3yabTaTel 00yUeHHS 10 AUCITUILINHE
KOMIIETCHIINN JIOCTIDKCHITA
KOMIIETCHIINN
Y TIPUKIIaTHOTO MIPUYIMHHO-CIICJICTBEHHBIE | KITaCCU(pHKAINN
xapakTepa CBSI3U Ppa3IHIHBIX
(GU3NYECKUX SIBICHUN
U TIPOLIECCOB,
SIBIISTFOIIIMX CSI
00BEKTaAMU
podecCHOHATBHOM
JIESITeTTFHOCTH
HOIIK-1.3. 3HaTh: YMmersb: Baanern:
Hcnonp3yer 3HaHuA IIpuemsl u MmeToabl [IpumeHsTH 3aKOHBI U CriocoOHOCTEIO
MaTeMaTHKH, GU3UKA M | PEHICHUS MPAKTHUECKUX | METOIBI (GU3UKHU IS BEIZICNIATH
XUMHU TPU PEIICHUH 3a/1a4 Ha OCHOBE peIIeHHS KOHKPETHBIX ¢usugeckoe
MPAaKTUYECKUX 3a]ay. 3aKOHOB (PU3UKH 3amay coJliepKaHue 3124
HUOIIK-1.4. Bnaneer 3HaTh: YMmern: Baaners:
MaTe€MaTU4YCCKUM Maremarnueckue CTpOI/ITb MaTEeMaTHYCCKUEC ba3oBbpIMHM HaBBIKAMH
armapaTrom Ijisd MECTObI, HeO6XOZ[I/IMI)Ie MOJCIIN HpOCTeﬁIlIPIX MMPUMECHCHUA
OTIMICaHMs, AaHAJIH3A, IUTSL peIICHUS SIBIICHUN (PM3UKHU U ($u3NIeCKuX U
TEOPETHICCKOTO H ¢u3ndeckux 3agad HCTIONB30BaTh IS MaTeMaTHIECKUX
SKCIIEPUMEHTAIEHOTO W3YUYCHISI STHX MOJCICH METOZIOB
HCCIICIOBaHUA U JOCTYTTHBIN HCCIICAOBAHUS IS
MOJICITUPOBAHUS MaTeMaTHYECKUII armapaT, | pelieHus 3a1aq
(uznvecKkux u BKITIOYas METOABI BBICIICH | TpoQecCHOHATBHOM
XUMHUYCCKUX CUCTEM, MaTE€MaTHUuKU ACATCIBbHOCTHU
SIBJICHUH ¥ TIPOLIECCOB,
HCIIOJIb30BaHUS B
o0y4eHuu u
npogeCcCUOHATBHOM
JICSITETIBHOCTH.
HNOIIK-1.5. 3HaTh: Ymersb: Baanern:
Hcnons3yer Ou3nyecKre OCHOBBI Hcnonp3oBath - HaBBIKAMH pabOTEHI C
IKCIICPUMCHTAIBHEIC paboTHI H3MEPHUTEIBHEIX | J1a0OpaToOpHOE IIUPOKUM KPYTOM
METOBI ONPEICTICHHS pubOpoB 00opynoBaHuE IS ¢dusngecKux
(hU3UKO-XIMHYECKIX npoBeaeHU pU3uYecKnx | IpUOOPOB H
CBOWCTB HCCIETyEeMBIX SKCIICPUMEHTOB, 00opyIoBaHuUs;
00BEKTOB. NIPEACTABIIATE PE3YNBTATHL | - PA3HBIMHU
CBOEH paboTHI crocodamu
MPeCTaBICHUS
¢busnyeckoii
nHpopmanuy;
-HaBbIKaMH
MIPOBEICHUS
¢du3ngecKux
HCCIICJOBaHMM,
-CIIOCOOHOCTBIO
KPUTHICCKH
OCMEBICITUBATh
TIOJTYYCHHBIC 3HAHUA
MKC-1 HUIIKC-1.1. 3HaTh: YmMmern: Baaners:
Criocoben OnpenensieT u DyHIaMEHTAIIbHBIC [TnaaupoBaTh CBOIO CrocoOHOCTRIO
IIPUMEHSATh AHAIM3HUPYET HAYYHO- (u3ngecKne MoHTHS, y4eOHYIO 1eATeIbHOCTB, OCBOECHHUA
¢busndeckue u TEXHUYECKYIO MOJICITH M 3aKOHBI, HCIIOJIb30BaTh NMPH paboTe | MpeaMeTHOH obmacTu
MAaTEMATHYCCKUEC I/IH(I)OpMaI_H/HO, q)mnqecmle KOHCTAHTbI CIIPaBOYHYIO U yqeGHy}o 3HAaHUA, OOCHUBATH
3aKOHBI U MOACIN Tpe6yeMy}0 JJIA 1 €AMHUIBI U3MEPECHUA JIMTEPATYPY, HAXOAUTH KOPPEKTHOCTH
TUTS MPOCKTHPOBAHUS (U3NYECKUX BEIMYHUH. JIpyTHe HeOOXOIMMEBIe pa3MIHOM

IIPOEKTHPOBAHUS
CXEM,
KOHCTPYKLIUH U
TEXHOJIOTUIECKUX
MPOLIECCOB

TEXHUYECKUX YCIOBHH,
MPOrpaMM U METOJUK
HWCIBITAHUHA
PaAMOIEKTPOHHBIX
YCTPOMCTB U CUCTEM.

WCTOYHHUKH MH(OPMALIIH
u paboTaTh C HUMH.

nHdopmanuu B
Hay4YHO-TIOITYJISIPHOM
JIMTepaType ¢
¢bu3nIecKoi TouKn
3peHusl.




Kox Kon n HanmMeHnoBaHue
HMHIUKATOpa
1 HaUMEHOBaHHE [Tnanupyemsle pe3yabTaTsl 00yUEHUS 110 AUCIUIIIHHE
KOMITCTEHIINU JIOCTHIKCITIY
KOMITCTEHIINU
3NEKTPOHUKHI CpencTBa HX MOJeTNeH TOCTYIHBIH MPOTPaMMHBIX
Pa3INIHOTO KOMITBIOTEPHOTO MaTeMaTHYECKUH anmapar, | CpeACTB I PEIICHUS
(hyHKIIMOHATIBHOTO MOJEITMPOBAHHS. CTaH/apTHBIC 3amaq
Ha3HA4YeHUsI, a TaKKe NpOrpaMMHBIE CPEJICTBA. npodeccHoHaIBLHOM
UCIIOJIb30BATh JIeSITEIIbHOCTH
CTaH/IapTHHIC
MpOrpaMMHBIE
Cpe/CTBa UX
KOMITBIOTEPHOTO
MOJICTTHMPOBAHHSI.
HIIKC-1.3. 3HaTh: YMmern: Baanern:
AHanuzupyer OyHmaMeHTaIbHEIC AmnanmsupoBaTh u genatb | CrocoOHOCTEIO
pe3yJIbTaTHI CBOEH ¢usHUIecKre 3aKOHbBI 1 BBIBOJIBI 110 PE3YNIbTaTaM KPUTHYECKH
JEATEIBHOCTH, MOJETH MPOBEEHHBIX OCMBICIINBATh
OLICHHBAS UX WCCIIE0OBaHMM. MOJTy4eHHBIC 3HAHUS,
JIOCTOMHCTBA U Ppe3yNbTaThl CBOCH
HEJJOCTATKH. JIeSITEeIIbHOCTH

4. CTPYKTYPA U COAEPKAHUE AUCHUIIIMHBI (MOAYJIA)

4.1 PacnpepaesneHue TPYAOEMKOCTH AUCLHMIIJINHBI
ceMecTpam

OO0mast Tpy1I0OEMKOCTh AMCLUUILUIMHBI cocTaBiseT 3 3a4. eA. wiau 108 vacos, pacnpenenenne 4acoB
10 BHJaM paboT [0 ceMecTpaMm IpeacTaBlieHo B Tadmuie 4.1.

o BHAAM Ppa6GoT Mo

Tabmuua 4.1 — PacnpeneneHue TpyAOEMKOCTH IUCLMIUIMHBI [0 BHJAaM pabOT MO ceMecTpaMm s
CTY/ICHTOB OYHOM / 3204HON (hOPMBI O0OyUECHHUS

TpymoeMKoCTb B yac
Bun yue6HOI paboTh Bcero B T1.4. mo cemecTpam
yac. 3 cemectp
C UCIIOJIE30BaHHUEM HJIEMEHTOB JICKTPOHHOT'O
dopmMaT U3ydeHUs AUCUUTTHHBI
o0yueHHs

O01mas TPy10eMKOCTb JUCIHUIUIMHBI 110 y4eOHOMY IIaHy 108/108 108/108
1. KonrakrHas pa6ora: 48/20 48/20
1.1. AynuropHasi paoTa, B TOM 4HCJIe: 44/16 44/16
3aHATH JeKIMOHHOT0 Tra (JI) 16/6 16/6
3aHATHA ceMuHapckoro tumna (I13 — ceMUHapBl, NPaKTHYECKUE 16/10 16/10
3aHATHSI U JIp.)
nabopatopusie pabots (JIP) 12/- 12/-
1.2. BHeayauTopHasi, B TOM YHcJIe 4/4 4/4
KkypcoBast pabota (npoekt) (KP/KIT) (koHCynbTaIMsI, 3a1IUTa)
TEKYIUI KOHTPOJIb, KOHCYJIBTAIIMH 10 JUCIUILIHHE 4/4 4/4
KOHTaKTHas paboTa Ha nmpomexyTouHoM KoHTpose (KPA)
2. CamocrositesabHasi paora (CPC) 60/88 60/88
pedepar/scce (MOArOTOBKA)
pacuétHo-rpadudeckas padbora (PI'P) (moaroroska)
KOHTPOJIbHAs paboTa
kypcoBas pabota/mpoext (KP/KIT) (moarotoBka)
CaMOCTOATENbHOE U3yUCHUE PA3/IesIOB, CAMONIOATOTOBKA (IpopadoTka
Y [TOBTOPEHHE JIEKIIHOHHOTO MaTepualia U MaTepraia y4eOHUKOB U 42/70 42170
yueOHBIX TOCOOUH, HOATOTOBKA K JTJA00PATOPHBIM U PAKTHYECKUM
3aHSTHSM, KOJUIOKBHYM U T.JI.)
IToaroToBKa K sK3aMeHy (KOHTPOJIB)*
IoaroToBKa K 3a4eTy / 3a4eTy ¢ ONEHKON (KOHTPOJIB) 18/18 18/18

Hopwmbl yacoB Ha BHeayauTopHyto padoty u CPC npuBeneHs! B IpuiIoKeHuu 1.




4.2 CoaeprxaHMe JUCHHUILIMHBI, CTPYKTYPUPOBaHHOE MO pa3jesiaM, TeMaM

Tabnuma 4.2 — Conepkanue TUCHUILIMHBI, CTPYKTYPUPOBAHHOE IO TEMaM, JJIs CTYJACHTOB O4YHas/ O4HO-
3a04Has1/3a09Hast GopMbI OOyUICHHS

Buael yueoHoi paboThl (4ac)

ILianupyembie KonTakTHas
(KOHTpOIHpYyeMbIe paGora £
) pe3yJbTaThbl =
OCB(gﬁl;(ﬂ;: llIci)czl“YK; HaumeHoBaHue pa3ieioB, TeM _ E _ :5: - é % Bup CPC
HHAMKATOPbI = §' é g = E =
JMOCTHKEHHSI % se| EZ S8
KOMIIeTeHIMii = S=a|l 8 S8
< =
= =
3 cemecTp
OIIK-1 Paznen 1. Kosiebanusi m BOJIHBI
HOIIK-1.1 Tema 1.1 'apmonnueckue koneGanus (mpUMepb 31 4/10 | TToarotoBka K
HOIIK-1.2 CHCTEM B MEXAHHKE U JICKTPHICCTBE) JEKIHAM
HNOIIK-1.3 Tema 1.2 3aryxaromiye 1 BbIHYXICHHbIC KOICOaHUsI [6.1.1], [6.2.3]
HNOIIK-1.4 Tema 1.3 MexaHnueckue BOIHbI
HNOIIK-1.5 Tema 1.4 D1eKTpOMarHUTHBIE BOJIHBI
[paktraeckas padora Nel.Konebanus 1 BOHBI 2/- 2/- [oxaroroBka k
IIKC-1 MPaKTHYECKUM
HUIIKC-1.1 SAHSTHIM
WIKC-1.2 [6.2.1], [6.2.2],
UIIKC-1.3 [6.2.3], [6.3.2]
Hroro no 1 pasneny 3/11 2/- 6/10
Pa3nen 2. BoiHoBasi onTHka
Tema 2.1 T'eomeTpuueckas ontuka. PoToMeTpHUs 4/2 2/10 | IMoxroroska K
Tema 2.2 Untepdepenius ceta JIEKIUAM
Tema 2.3 udpaxius cBeta [6.1.1], [6.2.3]
Tema 2.4 Tlonspuzanus cBeta
IMpaktuyeckas padbora Ne2. Htepdepenuns cBera 212 6/10 | IloaroToBka K
Ipaktuueckas pabora Ne3. Jludpaxiius ceTa 2 MPAKTUUECKUM
[paktraeckas padora Ned [Tonmspuzamus cBera 2/2 3aHATHIM
[6.2.1], [6.2.2],
[6.2.3], [6.3.2]
JlabopaTopnas pabota Nel. 4/- 4/- [oxaroroBka k
1. «M3y4eHue nHTEpHEpEHUNH CBETa Ha YCTAaHOBKE 71a00paTOPHBIM
¢ ounpuzmoit Openerns» 3aHIATHAM
2. «Omnpe/eneHne JUIMHbI CBETOBOM BOJHBI ITPU [6.3.1], [6.1.1]
MOMOIIH TU(PPAKIIHIOHHON PEIIETKI
3. «MccnenoBanue MoJsipu30BaHHOTO CBETa»
Hroro no 2 pazaeny 4/2 4/- 6/4 | 12/20
Pa3pnen 3. KBanToBasi npupoaa cBera
Tema 3.1 3aKOHBI TEIJIOBOTO H3JTyUCHHUS 4/2 2/10 | MoaroroBka K
Tema 3.2 ®ortonbl. /laBieHue cBeTa. JICKITUSM
Tema 3.3 Buemnuit - poroaddexr. Dddexr [6.1.2], [6.2.4]
Komnrosna.
IMpaktryeckas padora Neb. 212 6/10 | IloarotoBka K
3aKOHBI TEMJIOBOTO M3Ty4eHHS HNPaKTHYECKUM
IMpakTryeckas padora Ne6. 212 3aHATUIM
®otonsl. Dotodppext [6.2.1], [6.2.2],
[6.2.4], [6.3.2]
JlaboparopHras pabora Nell 4/- 4/- IMoaroroska k
1. «Onpenenenne nocrossHHOI B 3akoHe Credana- 71a00paTOPHBIM
BonbiiMaHa 1 HaX0X/IeHHE TEMIIEPATypPHOTO 3aHATHAM
K03(h(puIMeHTa CONPOTHBIIEHUS BOJIb(ppaMar [6.1.2], [6.3.1]
2.. «CHATHE BOJNBT-aMIIEPHBIX XapAKTEPUCTUK
(hoTORIIEMEHTA U OTIPE/ICTICHUE €r0 NHTErPaIbHOM
YYBCTBUTEIBHOCTH»
Hroro no 3 pasueny 4/2 4/- | 4/4 12/20




Paznen 4. D1eMeHThI KBAHTOBOI MeXaHUKHU

Tema 3.1 T'unoresa ne bpoitns 5/1 4/10 | IHomroroBka K
Tema 3.2 CooTHOIICHHS HEOTIPEACIEHHOCTEH JEKIUSM
Tema 3.3 BonnoBoe ypaBuenue Ilpénunrepa [6.1.2], [6.2.4]

Tema 3.4 AToM BOAOpOJa W BOJOPOIOIOIOOHBIE
HOHBI

Tema 3.5 [Ilpunumn Ilaynu. Ilepumommueckas
cucreMa 3JeMeHToB MeHeneena

[pakTryeckas padora Ne7. 212 4/10 | TToaroroBka K
Teopus atoma Bopopoaa o bopy NPaKTHYECKUM
[pakTryeckas padora Ne8. 2 3aHATUAM
OneMeHTh! KBAHTOBOM MEXaHUKU [6.2.1], [6.2.2],
[6.2.4], [6.3.2]
Jlabopatophas padota Nelll 4/- 4/- IToaroroBka k
«/3yueHne crieKTpa aToMa BOJOpOIa» 71a0b0paTOPHBIM

3aHATUAM
[6.1.2], [6.3.1]

Hroro no 4 pasneny 5/1 4/- | 42 12/20

HTOro no AUCHUIINHE 16/6 12/- | 16/10 | 42/70

I/ICHOHBB}/@MHG AKTHBHBIC U HHTCPAKTHUBHBIC TCXHOJIOTUHU ITPHUBCACHLI B Ta6nnue 4.3,

Tabnuna 4.3 - Micnonb3yeMble akTUBHBIE 1 MHTEPAKTHBHbBIE 00pa30BaTEIbHbIE TEXHOJIOTHH

Bun 3anstuit HanmeHoBaHME UCTIONB3YEMBIX aKTUBHBIX M HHTCPAKTUBHBIX
00pa3oBaTeNIbHBIX TEXHOJIOTUHN

.]IeKI_II/II/I TexHomnorus Pa3BUTHA KPUTHYCCKOI'O MBIIIJICHUA
I[I/ICKyCCI/IOHHI)IG TCXHOJIOTNH

[TpakTryeckue 3ansATHs, Ja00paTOpHble | TeXHOJIOrHs pa3BUTHSI KpUTHUECKOTO MBILIICHHS
paboThI JIMCKyCCHOHHBIE TEXHOJIOTMHU

TecToBBIE TEXHOJIOTUHU

TexHosoruu paboThl B MaJIBIX IpyMIax

TexHo0rus KOMIEKTUBHON paboThI
WudopmMannnoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH

5. TEKYIIIMH KOHTPOJIb YCHEBAEMOCTHU U MPOMEXXYTOYHAA ATTECTALIMA 110
UTOI'AM OCBOEHHUA AUCHUIIJIMHBI (MOAYJIA)

5.1. OnucaHue NoKa3aTeJei KPpUTEepHUEB KOHTPOJIA YCII€EBA€EMOCTH, OITUCAHHE
IIKAaJI O0€HUBAHUA

Kputeprn orneHuBaHus pe3yiabTaTOB OOYYCHHS W TIPOLEIAYPHl OICHUBAHHS KOMIIETEHIIHH,
(dbopMHpyeMBIX B paMKaxX JaHHOM TUCLHUIUIMHBI, IPUBOAATCS B Ta0u. 5.4.

OneHouHbIE TPOLEAYPHl B paMKaxX TEKYIIEro KOHTPOJS YCHEBAGMOCTH I10 JUCIUILTAHE
«CriennanbHble T71aBbl (PU3UKKU» IPOBOJISATCS MPENOAABATENEM AUCIUIUINHBL.

JUIse OIEHKHM TEKYIIeTO KOHTPOJIS 3HAHWW CTYAEHTHl OTBEYAIOT HA KOHTPOJIBHBIE BOIIPOCHI TI0
KaX/I0MY pazJiesly JUCIUILIHHBI.

J1J1s1 OLIEHKM TEKYIIEeTo KOHTPOJISI YMEHHI U HABBIKOB IMPOBOSTCS PAKTUIECKUE U JTA00OPaTOPHBIC
3aHATUS B (OpMe BBINOJHEHUS WHAMBUIYANbHbIX 3adaHuil. I[Ipu BBIMONTHEHMHM WHIMBHUIYaJIbHOTO
MPaKTHYECKOT0 W Ja0OpaTOPHOTO 3aJaHUs MPENOoAaBaTeNeM OICHWBACTCS KAadeCTBO BBIIIOJIHEHHOTO
3aJJaHus, CPOK €ro BBIMOJHEHHUS, KAaueCTBO M CPOK O(OpPMIIEHHS OT4eTa, OTBEThl Ha BOIPOCHI
IpEeroaaBaTes.

CamocrosTenbHas paboTa BKIIOYAET BBINOJHEHHE CAaMOCTOATENBHBIX 33JaHuil B (opme
WH/IMBUYAIBHBIX 3aJaHUH, KOHTPOJGHOW PabOThI, TOJrOTOBKE K BEHITIOJHEHUIO JIAOOPATOPHBIX padoT u
Jp.).

CryneHT nomyckaercs K NMPOMEXKYTOYHOM arrecTanuu (3aué€Ty), €ClM B pe3ysibTaTe HU3ydeHHs
pa3aenoB TUCHMIUIMHBI B XO/1€ TEKYLIEro KOHTPOJs OTBETHI BepHO HAa /0% KOHTPOJBHBIX BOIPOCOB U

9




MPEIOCTABIII OTUYETHI IO BCEM MPAKTHYECKUM U Jab0OpaTOpHBIM paboTam.

Onuncanue nokasareneil U KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONMCAHNE IIKAJI OLEHUBAHMS Ha
JTare TeKyIlel aTTecTaluy IpecTaBIeHbl B Tadm. 5.1.

WToroBeIii TECT MM MPOMEKYTOUYHOW aTTecTanuu B (opme 3adeta cHOpPMHpPOBAH B CHCTEME
MOODLE. Tecter mo pasmenam 1-4 comepkat 20 TECTOBBIX BOMPOCOB, BpeMs Ha IPOBEICHUE
tectupoBanus 30 muHyT. Ha Kakaerii TecT qaércst 2 MOIBITKH.

[IpomexxyTouHast aTTecTalus CUMTAETCS MPOWJECHHOW, €CIU CTYJIEHT NPaBUJIBLHO OTBETHJI HE
MeHee, yeM Ha 70 % TeCTOBBIX BOIIPOCOB.

Ornucanue nokasarejaei U KpUTEpUEB KOHTPOJISI YCIIEBAEMOCTH, OMMCAHUE IIKAJl OIEHUBAHMS Ha
JTare NPOMEXyTOYHOM aTTeCcTalluu MPeCTaBlIeHbI B Ta0. 5.2.
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Tabnuua 5.1 — Onucanue nokasarenei 1 KpUTepHeB KOHTPOJIS yCIIEBAeMOCTH, ONMCAaHME IIKaJl OIICHUBAHUS Ha JTare TeKyllel aTTecTaluu

Kon u Kpurepuu u mkana olleHUBaHUS
Kon u HanmeHnoBanue HaMMEHOBaHUE
[TokazaTenn KOHTPOJISI yCIIEBAEMOCTH dopma KoHTpOIIS
KOMIIETEHIINH MHAUKATOpa 0 6ayuoB 1 Gamn
KOMITETEHIINU
HNOIIK-1.1. 3HaTh: BepHo BbINIOIHEHO MeHee | BepHO BBIIOIHEHO KonTpomnsHbIe BOIpOCH! 110
OIIK-1 3Haer -TEOPETHUYECKUE U IKCIIEPUMEHTAIbHBIE OCHOBBI 70% KOHTPOJBHBIX 70% u Ooxnee pasnenaM TUCIUILINHBL
Cnocoben (ynnamenTanbHbIe KJIACCHYECKOH U COBPEMEHHON (DU3UKH BOIIPOCOB KOHTPOJIBHBIX B CIO MOODLE
HCIOIb30BATh 3aKOHBI IIPUPOJEL U BOIIPOCOB *
TOJOKEHHS, 3aKOHBI i | OCHOBHBIC QU3MUECKHE M |y ey, JlaGoparopHbIe 1 JlaGoparopHbIe 1 KonTtpons
MeTOZbI ecTecTBeHHbIX | MATCMATHICCKHUE 3AKOHBL | _ opepypoBaTh hu3nIeCKUMHU MOHATHAMH, NIPAKTHYECKHUE 3a1aHUsl HE | TIPAKTHYECKHE BBITIOJIHEHHS JTa00OPATOPHBIX
HayK ¥ MaTeMaTHKH - 000CHOBBIBaTh CBOH CYKICHHS BBITIOJTHEHBI HIIH 3aJaHUsI BBIIIOJHEHB! | W MIPAKTHYECKUX 3aTaHUH
IUTA penIeHus 3a1ad BBITIOJTHEHBI YaCTUIHO TTOJTHOCTHIO* ™ (cm. Tabm. 4.2)
UHKEHEPHON Baagers: JlabopaTopHsle 1 JlabopatopHsie U KonTpoas
JIeSITEIIBHOCTH - TEPMHUHOJIOTHEH peAMETHON 00IacTH 3HAHUS MPaKTHYECKNE 3aJaHNs MIPaKTHYECKHE BBINOJTHEHUS Ta00PATOPHBIX

BBITIOJTHEHBI
HEKa4yeCTBCHHO W/WJIH HE B
CPOK

3a1aHHs BHIIIOJTHEHBI
KaueCTBCHHO U B
CPOK*™*

Y MPAKTUYECKHUX 33JaHUM
(cm. Tabu. 4.2)

HNOIIK-1.2.

[IpumensieT pusmyeckne
3aKOHBI U
MaTeMaTHYECKHe
METOJIBI LTS PeIeHUs
3a7a4 TEOPETHYECKOTO U
MPUKJIAJIHOTO XapakTepa

3HaThb:
- OCHOBHBIC MOACJIIbLHBIC HpeZ[CTaBJ'IeHI/ISI,

BepHo BEINONHEHO MeHee
70% KOHTPOJIBHBIX

BepHo BhIMONTHEHO
70% u Gonee

KOHTpOJ'ILHbIe BOIPOCHL IO
pasaciaM JUCHUTIIITUHBI

UCTIOJIb3YEMbIC B (PH3HKE BOIIPOCOB KOHTPOJIbHBIX B C/10 MOODLE
BOMPOCOB *

YMerth: JlabopaTopHbie JlabopaTopHbie KonTtposas

- aHAJIM3UPOBATH MPOOJIEMBI B3aUMOCBS3U U MPAaKTUYCCKUC 3aaHUS HE | MPaKTHYCCKUE BBIMOJTHEHHS J1a00PATOPHBIX

B3aUMOOOYCIIOBIICHHOCTH (DU3UYECKUX SBJICHHUH, BBIMOJTHEHBI HJTH 3aJ[aHHs BBIMOJHCHBI | U

yCTaHaBJIMBATh UX MPUIUHHO-CIICICTBCHHEIC CBS3H BEITTOJTHEHBI YaCTHIHO MTOJTHOCTHIO** MPAKTHICCKUX 32 IaHUH

(cm. Tabu. 4.2)

Baagern:

- HABBIKAMH aHAJIM3a M CHHTE3a, CPABHEHHS,
abcTparupoBaHusl, KOHKPETH3aH, 0000MIeHUS 1
KJTaCCU(DUKALNY PA3IUYHBIX QU3MUESCKHUX SBICHUI U
HPOLIECCOB, SBIIIFOLINXCS 00BEKTaMU
po(heCcCHOHATTLHON JesITEIbHOCTH

JlabopaTopHbie U
NPaKTUYECKUE 3aIaHUsI
BBITIOJTHEHBI
HEKaueCTBEHHO W/VJIH HE B
CpOK

JlabopatopHsie U
MPaKTHYECKUE
3a/1aHHs BHIIIOJHEHBI
KaueCTBCHHO U B
CPOK**

KouTpoas

BBINOJIHEHUS JTA00PATOPHBIX
1 TIPAKTUYECKUX 3aJaHUH
(cm. Tabu. 4.2)

HOIIK-1.3.
Hcnons3yer 3HaHUSA
MaTEeMaTHKH, QU3UKU 1
XUMUH NIPU pEeLICHUH
MPaKTUYCCKUX 3a1a4

3HarTn:

BepHO BBINIOJIIHEHO MEHEe

BepHo BbINOIHEHO

KoHTposnsHBIe BOIPOCH! 110

- MPUEMBI U METOJIbI PEIIEHUS MPAKTUUECKHUX 3a71a4 70% KOHTPOJIBHBIX 70% u 6onee pasaenaM JUCIIUILTHHBI
Ha OCHOBE 3aKOHOB (PH3HUKH BOIIPOCOB KOHTPOJIbHBIX B CZ1IO MOODLE
BOIIPOCOB *

Ymern: Jlaboparopubie 1 JlabopartopHsble u KonTpons

- IPUMEHSTh 3aKOHBI U METO/IbI (PU3UKH ISt MPaKTHYECKUE 3aJaHusl HE | MPaKTHYECKUE BBITIOJIHEHHSI JIADOPATOPHBIX

peLICHUs] KOHKPETHBIX 3a/1a4 BBITTOJTHEHbBI HJIH 3aJ[aHusl BBITIOJHEHBI | W MPAKTUUECKHUX 3aJ[aHuUi
BBINIOJTHEHBl YACTUYHO MTOJTHOCTBEO** (cm. Tabim. 4.2)

Baaners: JlabopaTopHsle u JlaGopaTopHsle 1 KonTtpons

- CHIOCOOHOCTBIO BHIJIEIIATH (DPM3MUECKOE COAEPKaHNE | MPAaKTHYECKHE 3aJaHus MPAKTUICCKHE BBITIOJTHEHUS 1Ta0OPaTOPHBIX

IMPAaKTUICCKUX 3aJ1a4

BBITTIOJIHCHBI

3aJaHusl BBIIIOJTHCHBI

1 MPAKTUYCCKUX 3aHaHHﬁ




Konun

Kputepun u mkana oleHUBaHUS

Kon n HanmeHOBaHHe HaNMEHOBaHHE
[Toka3zarenn KOHTPOJIS yCIIEBAEMOCTH dopma KOHTPOIIS
KOMIIETEHLIUHA HHAUKATOpa 0 6ayutoB 1 0amn
KOMITETEHIINN
HEKaYeCTBECHHO W/WJIM HE B | KAYCCTBCHHO U B (cm. Tabu. 4.2)
CpOK CPOK*™*
HOIIK-1.4. 3HaTh: BepHo BrIMONHEHO MeHee | BepHO BBINOIHEHO KoHTpoabHbIE BONIPOCH 1O
Bnaneer - MaTeMaTHYECKHE METObI, HEOOXOINMBIE ISk 70% KOHTPOIBHBIX 70% u Oonee pazaenaM JUCLUIIINHBI
MaTEMaTHYCCKUM petieHns (U3NISCKUX 3a1au BOIIPOCOB KOHTPOJIBHBIX B CJIO MOODLE
anmnapaToM s BOMPOCOB *
OIHCaHMs, aHAJIN3a,
TEOPETHYECKOTO U
9KCIEPUMEHTAILHOTO YMmers: JlabopaTtopHsie u JlaGopaTopHsle 1 KonTtpons
HUCCJICTOBAHUA U - CTPOUTb MaTEMaTHYECKUE MOJEIHU IPOCTEHIINX MPAKTUYCCKUC 3alaHUs HC | TIPAKTHYCCKHEC BBINOJIHEHUA J1a00PaTOPHBIX
MOJCIMPOBAHUA SIBIICHUN (PU3UKU M UCIIOJIB30BATH JIJISl U3YYCHUS STUX | BBIMOJHCHBI HIIH 3aJlaHUs BHIIIOJIHECHBI u
uznueckux u MOJIeNIeN TOCTYNHBIA MaTeMaTHUEeCKUH anmnapar, BBITTOJTHEHBI YaCTUYHO MOJIHOCTBIO** MPaKTUYECKUX 3aJaHUI
XUMAIECKIX CHCTEM, BKJTIOYAasi METO/IbI BBICIICH MaTeMaTHKU (cm. Tabim. 4.2)
ABJICHUH 1 TIPOLCCCOB, Baagers: JlabopaTopHsle 1 JlabopatopHsie U KonTpoas
HgHOHBOBaHM B - 0a30BBIMH HaBBIKAMU MPUMEHEHHS (HPUIMUECKUX U MIPAaKTUYECKHE 3aAaHUL NpaKkTH4YeCcKHe BBINOJIHEHHA J1a00PaTOPHBIX
Epztti)ee}ggﬁoianwoﬁ MATEMATHIECKUX METOA0B HCCIEA0BAHNS [T BBITTOJIHEHBI 3aJlaHMA BBITIOJIHEHB! | M NPAaKTUYECKUX 3aJaHUN
eATEIBHOCTH pelieHus 3a1a4 IpoecCHOHANTBHON ACSITEILHOCTH HEKAYECTBCHHO W/WJIM HE B | KAYECTBEHHO U B (cm. Tabu. 4.2)
CpOK CPOK™*™*
HNOIIK-1.5. 3HaTh: Bepno BeImonHEHO MeHee | BepHO BBINOIHEHO KoHTpoabHbIe BONpOCH 1O
Hcnonezyer - (hu3nUecKre OCHOBBI pabOTHI U3MEPHUTEIHHBIX 70% KOHTPOJIBHBIX 70% u Goiee pasaenaM JUCLUIUINHBI
9KCIHEPUMCHTAIIbHbIC pudopoB BOIIPOCOB KOHTPOJIBHBIX B CIO MOODLE
METOBI ONpeeTICHUS BONPOCOB *
q)H3fIK0'XHMquCKHX YMerb: JlaGopaTopHble U Jla6opaTopHEIE U Konrpons
CBOMCTB HCCIIENYEMbIX - MCHOJIB30BaTh J1abOPATOPHOE 00OPYAOBAHHE IS IpaKTHYECKHUE 3a[aHus He | NPaKTHYecKUe BBIIOJIHEHHUS J1a60PaTOPHBIX
0bBeKToB npoBeaeHUs PU3NUECKUX HKCIIEPUMEHTOB; BBITTOJTHEHBI HIIH 3aJ[aHusl BBITIOJHEHB! | W MPAKTHYECKUX 3aaHUH
- IPEJICTABIISATh PE3yIBTATHI CBOCH PabOTHI BBINOJIHEHBI YaCTHIHO HOJTHOCTBIO** (cM. Tabm. 4.2)
Baagers:
- HaBBIKAMH PabOTHI C ITUPOKUM KPYroM (pH3UUECKUX
mpubOpPOB M 00OPYIOBAHMUS; JlaboparopHubie u JlabopartopHsble u KonTtpons
- Pa3HBIMH CIIOCOOAMMU MIPEACTABICHNUA GU3NIECKON | MpaKTHUECKUE 3aJaHHs MpaKTU4YeCKHe BBINOJIHEHHS J1a00PaTOPHBIX
nHpOpPMALNY; BBITIOJTHEHBI 3a[laHMA BBITIOJIHEHBI | M MPAaKTUYECKUX 3aJaHuN
-HaBBIKAMH NPOBEACHUS (PU3NUECKUX HEKayeCTBEHHO W/WJIM HE B | KAYECTBEHHO U B (cMm. Tabn. 4.2)
UCCIICIOBaHUH, CpOK CPOK**
-CIIOCOOHOCTBIO KPUTHYECKH OCMBICIINBATh
NOJYy4YEeHHBIE 3HAHUS
IIKC-1 HIKC-1.1. Onpenenser | 3uarhb: Bepno BrinonHeHo MeHee | BepHo BbIMOIHEHO KonTponbHble BoIpockl 1o

CriocoOeH IpUMEHSITh
¢dusnyeckne u
MaTeMaTHYeCcKHe

W aHAJIM3HPYET Hay4HO-
TEXHUYECKYIO
nHpopmanuio,

- (I)yHHaMCHTaJ'ILHLIC (I)I/I3I/I‘l€CKI/Ie HOHATUA, MOACTIN
" 3aKOHBI, (I)I/I3I/I‘I€CKI/IG KOHCTAHThI U € IUHUIIBI
N3MEPCHUA CbI/ISI/I'-IeCKI/IX BCJIMYHUH.

70% KOHTPOJIBHBIX
BOIIPOCOB

70% u Ooinee
KOHTPOJIBHBIX
BOIPOCOB *

pasaenaM JUCLUIUINHBI
B C10 MOODLE
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Kon n nanmeHoBanue
KOMITETEHIIUN

3aKOHBI ¥ MOJIEIH IS
MIPOCKTUPOBAHMUS
CXEM, KOHCTPYKLIHN U
TEXHOJIOTHYECKUX
MIPOLIECCOB

Kon u
HaMEHOBAHHE
UHAUKaTOpa

KOMIIETEHINH
TpedyeMyro 1
MPOEKTUPOBAHUS
TEeXHUYECKUX YCIIOBHH,
IpOrpaMM U METOJUK
WCIIBITAHUIN
PannO3IEKTPOHHBIX
YCTPOICTB U CUCTEM.

IToxa3zarenw KOHTPOJIS YCIIEBAEMOCTH

Kputepun u mkana oleHUBaHUS

dopma KOHTPOIIS

0 6amnos 1 6ann
Ymerb: JlabopatopHsle 3ananus e | JlabopaTopHbIe KonTtpons
- IUIAHUPOBATh CBOIO YUEOHYIO IEATEIbHOCTE; BBITIOJIHEHBI WIIA 3a1aHMs BHIIIOJHEHB! | BBIIOJHEHHS J1a00OPaTOPHBIX
- HCTIOJIH30BATh TIPH paboTe CIIPAaBOYHYIO ¥ YICOHYIO | BBIMOJIHEHBI YACTUIHO TTOJTHOCTBIO* ™ 3aIaHIi
JTUTEPATYPY; (cm. Tabm. 4.2)
- HAXOJUTH JPYTHe HEOOXOJUMBIC HCTOYHHKH
uH(opmanuu u paboTaTh C HUMH.
Baaners: JlabopaTopHble 3amaHus JlaGopaTtopHbie Konrpons

- CIIOCOOHOCTBIO OCBOECHUS NPEIMETHOH 001acTH
3HAHUS,

- OLICHUBATh KOPPEKTHOCTD Pa3InYHON HH(POPMAIIH
B Hay4YHO-TIOMYJISIPHOI IUTepaType ¢ GU3nIecKom
TOUYKH 3PEHHUS.

BBITIOJTHEHBI
HEKaYeCTBEHHO U/W/IH HE B
CpOK

3a/1aHus BBITIOJTHEHbI
KaueCTBEHHO U B
CpPOK**

BBINIOJTHEHUSI TaOOPAaTOPHBIX
3aJaHuN
(cM. Tadm. 4.2)

HIIKC-1.2. Ctpour
mpocTeiimume
(uzngeckue u
MaTreMaTHYeCKHe MOJIEIIN
AHAJIOTOBBIX U
U(PPOBBIX CXEM,
YCTPOMCTB M YCTaHOBOK
INEKTPOHUKH
Pas3IMIHOTO
(hyHKIIMOHATIBHOTO
Ha3HAYEHMUs, a TAKKe
UCIIOJIb30BaTh
CTaH/IapTHbIC
NpOrpaMMHBIE CPEJICTBA
MX KOMIBIOTEPHOTO

3HaThb:

BepHO BBINIOJIHEHO MEHEe

BepHO BBINIOJIHEHO

KonTposbsHBIe BOIPOCH! 110

- IpocTenme GU3NIeCKUe MOJICITH aHAIOTOBBIX U 70% KOHTPOIBHBIX 70% u Oonee pasznenaM JUCLUILINHBL
MUPPOBBIX CXEM; BOIIPOCOB KOHTPOJIbHBIX B CIO MOODLE

- CTaHIApTHBIC IPOTPaMMHBIE CPENICTBA UX BOIIPOCOB *

KOMIIBIOTEPHOTO MOJICITHPOBAHUS.

Ymern: JlabopaTopHsle 1 JlabopatopHsie U KonTpoas

- CTPOUTH MaTeMaTHYECKUE MOJENH IPOCTEHIINX
SABJICHUH (DM3UKH U UCIIOJIB30BATH ISl H3YUEHHMS 3THUX
MOJEJIEH TOCTYIIHBIM MaTEMAaTUYECKHUN anmnapar,
CTaH/IapTHBIE IPOIPAMMHBIE CPENICTBA.

MMPAKTUYCCKUC 3a/1aHN HC
BBIINTIOJIHEHBI WJIN
BBITNIOJIHCHBI YaCTUYHO

MPaKTHYECKUE
3aJaHUs BBIIIOJIHEHE]
MMOJIHOCTBIO*™*

BBITIOJTHEH U JIA0OPaTOPHBIX
U MIPAKTHYECKHX 3aIaHUi
(cM. Tabm. 4.2)

Baanernb:

- 0a30BBIMH HaBbIKAMU MPUMEHEHHS (HUIMUECKUX U
MATEMAaTUYCCKUX MCTOA0B UCCICAOBAHUSA, 4 TAKXKEC
MPOrPaMMHBIX CPEICTB IS PEIIEHUS 3a1a4

JlaGopaTopHsie 1
MPAaKTUYCCKUE 3aTaHUS
BBINOJIHEHBI
HEKAa4YeCTBEHHO W/WUIU HE B

JlabopartopHsble u
NPaKTUIECKHE
3aJ1aHUs BBIIIOJIHCHBI
KAa4€CTBCHHO U B

KonTtpons

BBITIOJTHEHMSI Ta00PATOPHBIX
Y MIPaKTUYECKUX 3a1aHU I
(cm. Tabm. 4.2)

MO/ICITHPOBAHHSI. npodeccroHaNbHOM AeTeTbHOCTH CPOK CpoK™**
HIIKC-1.3. 3HaTh:
Ananuzupyer - (yHIaMeHTaIbHbIe (U3UIECKHE 3aKOHBI 1 MOJICIH

pe3yJIbTaThl CBOEH
JIeSITETIbHOCTH, OIICHUBAS
UX JOCTOMHCTBA U
HEJOCTATKH.

YMmerThb:

JlaGopaTopHsie 1

JlaGopatopHsie U

KonTtpons

- AHAJIM3UPOBATH U JIC€JIATh BHIBOJKBI 11O PE3YyJIbTaTaM MMPaKTUYCCKUEC 3aJIaHNA HE TPAKTUICCKHUEC BBIITOJIHCHU S J'la60paTOpHBIX

HpOBeIIéHHBIX PICCHG]IOBaHPIﬁ. BBIIIOJIHCHBI UJIU 3alaHUs BBIIIOJITHCHBI U MPAKTHYICCKUX SaIIaHI/Iﬁ
BBITIOJTHEHBI YaCTUIHO TIOJTHOCTBIO* ™ (cm. Tabu. 4.2)

Baagers: Jlaboparopubie 1 JlaboparopHsble u KonTpons

- CITIOCOOHOCTHIO KPUTUYECKHA OCMBICIHBATH MPAaKTUYCCKUE 3aaHUSL MPAKTUICCKHE BBITIOJTHEHUSI Ta00OPATOPHBIX

IMOJYYCHHBIC 3HaHUS, PE3YyJIbTAThI cBoeH
JACATCIBbHOCTHU

BBITIOJTHEHBI
HEKayeCTBEHHO W/WJIH HE B
CpOK

3aJJaHHs BHITTOJTHCHEI
Ka4eCTBEHHO U B
CPOK**

Y TIPAKTUYCCKUX 3aJaHUN
(cm. Tabm. 4.2)

*) 3a omeemul HA KOHMPOIbHBLE BONPOCHI NO KANCOOMY PA30ey 6 cemecmpe HazHauaemcs no 1 6anny;
**) 3a kaccooe npakmuueckoe u 1a60pamopHoe 3anamue 6 cemecmpe HazHavaemcsi no 1 bauny
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Tabnuua 5.2 — Onucanue nmokasareneil 1 KpUTeprueB KOHTPOJIS YCIIEBAEMOCTH, OTIMCAHKE IIIKAJl
OIICHUBAHUS Ha dTare MPOMEKYTOUHOM aTTeCTaluu (3a4eT)

Illkana oLleHUBaHuUs
Kpurepwii 2 — ypoBeHb MOKa3aTes
HEJOCTaTOYHBIN — CTYACHT
IIPaBWJIBHO OTBETUJ MeHee ueM Ha 70
MIPOIICHTOB TECTOBBIX BOIIPOCOB;
OTKa3 OT TECTHPOBAHUS
1 Gamn 0 GaymtoB

Kpurepuii 1 — ypoBeHb nokazarens

INokazaTenn KOHTPOIS JOCTATOYHBIA — CTYJEHT NPABUIEHO
YCIEBAEMOCTH orBetiu1 Ha 70 1 GoJIee MPOIICHTOB

TECTOBBIX BOIIPOCOB

YpoBeHb TEOpETUUECKON
MOJITOTOBKH CTYAEHTA (KOJIMYECTBO
IIPAaBUJIBHBIX OTBETOB CTYACHTA Ha
TECTOBBIE BONIPOCHI 3a4€Ta)

«BavYTCHO» <«HC 3a4YTCHO»

OneHka MO0 MPOMEXKYTOUHOM aTTecTalMd B (QopMe 3adyeTa MOXKET TaKKe ONpPeAeNsThCS 10
COBOKYITHOCTHU PE€3YJIbTATOB TEKYLIETO0 KOHTPOJIS YCIIEBAEMOCTHU 0 AUCLUILINHE.

Tabmuua 5.3 — CooTBeTcTBHE HAOpaHHBIX OAJUIOB U OLIEHKHU 33 IIPOMEXYTOUHYIO aTTECTAIHIO (3a4€T)

Bamer 3a Tekymiyro Basel 3a IPOMEXKYTOUHYIO aTTECTAIUIO
yCIIEBaeMOCTh * CyMMapHOE KOJIHYECTBO Bamiel 3a OTBETHI Ha Ouenka
6aioB TECTOBBIE BONIPOCHI™™*
0 0-1 0-1 «HE 3aYTCHO»
15 16 1 «3aUTEHO»

*) Konuvecmeo 6an06 paccuumviéaemcs 6 coomeemcemeuu ¢ maoauyei 5. 1.
**) Konuwecmeo 6ann06 paccuumviéaemcs 6 coomeemcmeuu ¢ maoauye 5.2.

5.2. OHCHO‘IHbIe cpeAacTBa A1 KOHTPOJIA OCBOCHUA AU CLHUIIJINHDBI

5.2.1 TunoBble KOHTPOJIbHbIE 3aJaHUA WIH UHbIE MaTepHaJIbl, HEOGXOAUMbIE
ISl OLeHKH 3HAHWi, YMEeHHMH, HAaBbIKOB U (WJIM) ONbITa JEATEJIbLHOCTH B XO0Je
TEKYILero KOHTPOJIsl yCIeBaeMOCTH

15 TeKyIero KOHTPOJIA 3HAHUM U YMEHUN CTYACHTOB 110 JUCLUIIIIMHE IIPOBOJUTCS KOMILIEKCHAs
OLICHKA, BKJIFOYAOIIAs:

BBINOJIHEHHE MTPAKTUYECKHX 3aaHul, 0(pOpMIIEHHE OTYETOB MO NPAKTUUYECKUM 3aHATHSM;

BBITIOJIHEHHE JTa0OPaTOpHBIX paboT, 0(hopMIIEHHE OTUYETOB MO Ja00PaTOPHBIM 3aHATHIM;

OTBETHI HA KOHTPOJIbHBIE BONPOCHI IO pazzaenaMm aucuuiingsl B CJJO MOODLE.

TunoBble 3a7a4u AJ15 NMPaAKTUYIECCKUX 3aHSATHH

[TpakTnueckast pabora Nel. «KoneGaHust 1 BOJTHBI»
3anaya. [1nockast 3BykoBas BosHa umeet nepuo T = 3Mmc, ammutyny A = 0,2 MM JiiuHy

BOJIHBI A = 1,2 M. J[7151 TOUek cpe/ibl, yAaJeHHbIX OT UCTOYHMKA KOJIEOAHUN Ha paccTOsIHME X = 2M,

Haiitu 1) cmenienue & (X,t) B MOMEHT t = 7 Mc; 2) CKOpPOCTb & M YCKOpPEHHe & JUIst TOro jKe MOMEHTa

BpemeHH. HavanbHyto a3y konebaHuii IpUHATH paBHOU HYIIO.

[TpakTudeckas paborta Ne2. « aTepdepenius ceetar
3anaua. B ombite ¢ 3epkamamu ®penens paccrosiHue d MeXTy MHUMBIMH H300paKCHHSIMHU
HCTOYHMKA cBeTa paBHO 0,5 MM, pacctostHre | oT HUX 10 9kpaHa paBHO 3 M. [IinHa BoiHbl A = 0,6 MKM.

Omnpenenuth MUpPUHY D MOIOC HHTEpPEPEHIINH Ha SKPAHE.

[Tpaktuyeckas pabora Ne3. «/Iudpakuus cera»
3agaya. JludpakumoHHas KapTWHA HAONMIOAaeTcss Ha paccTosHuM | =2 M OT TOYeuHOro
HMCTOYHUKA MOHOXPOMATHUECKOI0 CBETa C NIMHHON BOHBI A = 640 HM. Mexay 3KpaHOM U UCTOYHUKOM




cBeTa momenieHa aAuadparma ¢ KpyribiM oTBepctueM paauyca R =0,8 mm. OnpenenuTs, Ha KakoMm

pacCcTOSIHUM & OT MCTOYHHMKA JIOJKHA HaXOAMUTHCS Auadparma, 4roObl HEHTP AU(PAKIIMOHHON KapTHUHBI,
Habr01aeMoii Ha 9KpaHe, ObUT HanboJiee TEMHBIM.

[TpakTudeckas pabora Ned. «Ilonsipu3zamus cBeTa»
3amaya. Bo ckoibko pa3 ocialisieTcsi HHTEHCUBHOCTh CBETa, MPOXOJSIIEro 4Yepe3 JBa HUKOJS,

0 o
TJIOCKOCTH TIPONYCKAHMS KOTOPBIX 00pa3yroT yron « = 30 , eciau B KOKIOM U3 HUKEJIEH B OTACIbHOCTH
tepsercsi 10% MHTEHCMBHOCTH MAJAI0IIETro Ha HETroO CBeTa?

[TpakTryeckas padota NoS. «3aKOHBI TETUIOBOT'O U3JIYYCHHS»
3agaya. Bo CkoOJIBKO pa3 yBEIMYUTCS MOIIHOCTh M3JIYYEHHUS YEPHOrO TeNa, €CIU MaKCUMyM
SHEPTHUH U3ITYYCHUSI CMECTUTCS OT KPAaCHOM rpaHHIbl BUAMMOTO CIIEKTPa K €ro (PUOJIeTOBOM rpaHuIie?

[Tpaktrueckas padota Ne6. «DoTonbl. PoTorhPerT»

3agaya. [lpy  OCBCHNICHMM METAUIMYECKOM IUIACTMHKM  MOHOXPOMATHYECKHM  CBETOM
3a7iep’KUBAONIasl pa3HOCTh MoTeHnuanoB pasHa 1,6 B. Ecnu yBenmuuuTh wacToTy cBera B 2 pasa, TO
3aJIepKUBAIOIIAs pa3HOCTh MOTEHIUANOB paBHa 5,1 B. Onpenenuts KpacHyro rpanuily ¢orodddekra.

[Ipaktuyeckas padora No7. «Teopust aroma Bomopona o bopy»
3agauya. Bo ckoJbKO pa3 pazMep aTomMa BOJIOpOJIa, HaXOIALIErocss B BO30YKIEHHOM COCTOSIHUU C
n =25, 6onble pa3mepa HEBO30YXkIEHHOTO aToma?

[IpakTuueckas pabora Ne8. «DieMeHTHI KBAHTOBOI MEXAHUKUY
3agaya. OIEHUTh HEONPENENICHHOCTh AX KOOpPAMHATHI 3JEKTPOHA, JBUIKYIIETOCS B aTroMe

BOgOpoga CO CKOPOCTBRO U = 2106 M/C, €ClIn  aoIryCkacMass HCOIPEACICHHOCTb Av CKOpPOCTH
coctaBisieTr 10% OT ee BEJIMUYUHEI. CpaBHI/ITb MOJIYYCHHYIKO HCOIIPCACIICHHOCTh C JUAMETPOM d aroma
BOAOpPOdAa, BBIYMCICHHBIM II0 TCOPHUH Bopa AJi1 OCHOBHOI'O COCTOAHHA W YKa3aTb, NMPHUMCHUMO JIKU
MOHATHUC TPACKTOPUH B JaHHOM CJIy4dac.

Tonnwiil nepeuens 3a0au Ko 6cem NPAKMUYECKUM PaboOmam, npoBOOUMbBIM CO2NACHO 2PAuKy
YuebHo20 npoyecca, npedcmaesier 8 Memoouyeckoll pazpabomke npenooasameneti kagpeopel [6.3.2].

Tunosbie BONPOCHI (3a1aHus) AJIs1 YCTHOTO ONPOCcA NMPH 3alIuTe Ja00paATOPHBIX padoT:

JlaboparopHas paboTa «CHATHE BOJIbTAMIIEPHBIX XapaKTEPUCTHK (GOTOAIEMEHTA U ONPEIEIICHNE
€ro MHTErpajJIbHON YyBCTBUTEIBHOCTI
1. B uem 3akmiouaercs siBnenne gororpdexra?
2. Hapucyiite cxemy BKIO4YeHUs (OTODIEMEHTA, UCHOJIB3YIOIIEr0 BHEIIHUM (HOTOAIPPEKT.
Kako#t Bug wMeeT BoJbTaMIIEpHAs XapakTEpUCTHKa 3TOro ¢oTodneMeHnta? O Kakux BeTUYMHAX,
XapaKTepU3yIIuX (HOTOAIEMEHT, MOXKHO MOJIYUYUTh NPEICTaBIECHUE U3 ITON XapaKTEePUCTUKU?

3. OcHoBHbIe 3ak0HBI (hoTod(PdekTa. UTto Takoe kpacHas rpanuiia porodrddexra’?

4. OOmpscHsIOTCS M 3aKOHBI (poTOd(hdexTa U ero OGe3MHEPLMOHHOCTh BOJHOBOH TeopHen
cera’?

5. VYpaBuenue DifHmTerHa a1 Gporodddexra ¢ moBepxHocTH Metamia. Kakos ¢usnueckuii
CMBICIT 3TOTO ypaBHEeHHs? Kak KkBaHTOBast TeOpHsi OOBACHSIET 0€3MHEPIIMOHHOCTE (hoTod(PderTa?

6. JlaiiTe ompeneneHne CBETOBOIO MOTOKA, CHIIbI CBETa. B KakMX eMHUIIAX U3MEPSIOTCS ITH
BenuuuHbI? O0bsIcHUTE PopMyItHI (6).

7. WuTerpanbHas 4yBCTBUTEIBHOCTH (DOTORIEMEHTA.

Konumponvuvie 6onpocvi ko 6écem nabopamopuvim pabomam, HPoOBOOUMBIM CO2LACHO 2PAPUKY
YuebHo20 npoyecca, npedcmaesieHvl 8 Memooudeckoll paspabomre npenooasameretl kageopwi [6.3.1].
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TunoBbie KOHTPOJIbHBIE BONPOCHI (3aJaHUs1) N0 pa3esaM IUCHUTIIHHBI:

Pazmen 1 «Konebanusi U BOJTHBD

1. Uro Ttakoe xonebanus? Croboansie Konebanus? ["apmonnueckue konedbanus? [lepuoanueckue
npoueccsl?

2. TloueMy BO3MOXEH EIWHBIM TOIXOJ MNPU H3YYCHUU KOJCOAHWH pa3nudHON (HU3UIECKOM
HPUPOBI?

3. laiiTe onpeaeneHue aMIuIUTY b, (hasbl, IEPUOJIa, YACTOTHI, HIUKINYECKON YaCTOThI KOJeOaHu .

4. BeiBenute (HOpMyIBl i CKOPOCTH U YCKOPEHHS] TApMOHUYECKH KOJICOMIOMICHCS TOYKH Kak
(yHKIMHM BpEMEHH.

5. Ilpu KaKuX ycJOBUSAX HAOIIOJACTCs allepHOANYECKOE ABIKEHHE?

6. Uto Takoe aBTOoKONeOaHus? B ueM X oTiIMYMe OT CBOOOJHBIX HE3aTyXAIOUINX U BBIHYKIEHHBIX
He3aryxarolux kojaedanuit? I'ne oHu npuMeHstoTcs?

7. Uro Takoe BBIHYXACHHBIC KoJjieOaHusA? 3amummmre auddepeHnnasTbHoe ypaBHEHHE
BBEIHYXJICHHBIX KojeOaHuid u ero pemenue. [IpoBenure aHANOTUIO JUISi MEXAaHWUYECKHX H
AIEKTPOMArHUTHBIX KOJICOaHHIH.

8. Hapucyiite u npoaHaiu3upyiTe pe30HaHCHBIC KPUBBIC JIJISi aMIUTATYAbl CMEIIeHUs (3apsaa) u
ckopoctu (Toka). B uem ux ananorus?

9. Ilouemy nOOpPOTHOCTH SBISIETCS Ba)KHEHIIEH XapaKTEpUCTUKON pPE30HAHCHBIX CBOWCTB
CUCTEMBI?

10. Yemy paBen cnBur (a3 MexIy CMEIIEHUEM U BBIHYKAAIOMIECH CHUIION P pe3oHaHce?

11. Yro Ha3zwiBaeTcs pe3oHancom? Kakoa ero poninb?

12. Yro Takoe anekTpomMaruuTHas BoiiHa? KakoBa CKOpOCTh €€ pacrpocTpaHeHUS?

13. Yro Takoe nmomnepevHas BoiHA, pogoiabHas? Korna Bo3HUKAIOT?

14. Yro Takoe BOIHOBOH (PpOHT? BOITHOBAS MMOBEPXHOCTH?

15. Yro Ha3piBaeTcs AnuHOM BONHBI? KakoBa CBSI3b MEXAY AJIWHOM BOJHBI, CKOPOCTHIO U
nepuoaom?

16. Yrto Takoe BonHOBOE yucio? ¢azoBasi U rpymnmnoBas ckopoctu?

17. Yto MOXET CIIy)KUTh UCTOUHUKOM DJIEKTPOMArHUTHBIX BOJIH?

18. KakoBbl ¢usznyecKkue MPOIECcChl, MPHUBOIANINE K BO3MOXHOCTH  CYIIECTBOBaHUS
AJIEKTPOMArHUTHBIX BOJIH?

19. [Touemy ['ep11 B cBOMX OMBITaX UCIIOJIB30BANl OTKPBITHIN KOIEOATENbHBIH KOHTYP?

20. Kak MOXHO TpeacTaBUTh ceOe KAy 3JEKTPOMArHUTHBIX BOJIH, W KaKOBBI HMCTOYHUKHU
M3IIY4eHHS Pa3HbIX BUJIOB BOJIH?

Paznien 2 «BonHoBas onTukay

1. B yem 3akirodaeTcs CMBICI 3aKOHA HE3aBUCUMOCTH CBETOBBIX ITyYKOB?

2. Uto Takoe CBETOBOM JTy4?

3. B yem cyrp npunnuna [roiirenca? Ilpumenss npuHuun I['roiireHca, BbIBEIWTE 3aKOHBI
OTPaXEHUS U MIPEIIOMIICHUS CBETA.

4. YeMy paBeH yroJ naJicHUs, €CIIU YroJl MEXAYy OTPaKEHHBIM M MaJAr0IIMM JIy4aMH COCTaBISET
120°?

5. B uem ¢u3snueckuii cMbICa aOCOIIOTHOTO MOKa3aTels IPeIoMICHUs ?

6. IlouemMy wuHTEephepeHIMIO MOXHO HaOI0AaTh OT JBYX Ja3epoB U HENb3sd OT JIBYX
ANEKTPOJIaMIT?

7. Kak n3menurcs uHrepdepeHnonHas kaptuHa B onbite FOHra, ecinu 3Ty cuctemy noMecTUTh B
BOY?

8. bynyr nu ornuuathcs MHTEPHEPEHLMOHHBbIE KApTUHBI OT JBYX Y3KHX, OJIM3KO JEKaIux
napajieNIbHBIX Iesel PU OCBEIIEHHUH UX MOHOXpOMAaTHYECKUM U 6erbiM cBeTom? [Touemy?

9. YUTto Takoe Mojaockl paBHOM TOJIIIMHBI U PABHOTO HAKJIOHA? /16 OHU JTOKaIM30BaHbI?

10. Yem ompenensiercst, Oyaer nu ynucio 30H PpeHelns, OTKPHIBAEMBIX OTBEPCTUEM, YETHBIM WM
HeuyeTHbIM? OTBET 000CHOBATb.

11. KakoBbl XapakTepHbleé OCOOCHHOCTH JU(PAKIMOHHOM KAapTUHBI, IOIyYaIOUIMecs IpH
TUGPaKIMU Ha MaJIOM HEMPO3payHOM JIHCKe?

12. Yro HazbiBatoT nsiTHOM Ilyaccona?
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13. Haiinure HampaBlIeHHS Ha TOYKH JKpaHa B ciydyae audpakuuyd Ha IIEIH, B KOTOPBIX
MHTEHCUBHOCTbH PaBHA HYJIIO; MHTEHCUBHOCTh MaKCHUMaJIbHA.

14. Otnuuaercs nu AUQPAKIUS HA MIENH TPU OCBEIICHHH €€ MOHOXPOMATHYECKUM M OeIbIM
cBeTom?

15. [lo kakuM mpu3HAKaM MOXHO OTJIWYUTH CIEKTPbI, MOJIYYEHHbIE C TMOMOIIBIO MPU3MBI U
T (HPaKIIMOHHON PEIIeTKH?

16. IIpuBeauTe mprUMepbl IPOSBICHUS AUCIIEPCUU CBETA B MPUPO/IE.

17. I3MeHuTCA JIi LBET JIy4el MpH MEPEX0/ie UX U3 BO3/AyXa B ONTHYECKU MEHEE IIIOTHYIO cpey?
[Touemy?

18. Tlokaxkute, 4TO MpHU BBHINOJIHEHUU 3aKOHA bprocTepa OTpa)kK€HHBIA M MPEITOMIICHHBIN JIy4H
B3aUMHO NEPIICHAUKYIISPHBI.

19. VHTEeHCHMBHOCTh €CTECTBEHHOI'O CBETa, NPONYLUICHHOIO 4Yepe3 JBa MOJSIpU3aTopa,
yMeHbIIuIach BaBoe. Kak opueHTHpOBaHbl MOISIPU3aTOPHI?

20. YUto Ha3bIBaeTCs ONTHYECKON OChblO KpucTamia? YeM OTIMYaloTCs JBYXOCHbIE KPUCTAILIBI OT
OJIHOOCHBIX?

Paznen 3 «KBaHTOBas npupojia cBeTa»

1. [Mouemy oTorNEKTpHUECKUE U3MEPEHUS] BEChbMa YYBCTBHUTENIBHBI K MPHPOJIE U COCTOSIHUIO
noBepxHocTu (oTokaroaa’?

2. Kak mpu 3amaHHON YacToTe CBeTa M3MCHUTCS (POTOTOK HACHIIMICHHS C YMEHBIICHUEM
OCBELLEHHOCTHU KaToa?

3. [lpu 3ameHe OJHOTO METa/Ula IPYI'MM JUIMHA BOJIHBI, COOTBETCTBYIOIAS KPACHOU TpaHUIIE,
yMeHbIIaercsi. UTo MOXKHO cKa3aTh 0 paboTe BBIXOA ITHX METALIOB?

4. Kak ¢ momomplo ypaBHeHusl JuHIITelHa 00biacHUTh | u Il 3akonsl (oTodrdhdexta? Uem
orpeaenseTcs KpacHas rpanuna ¢Gotodpdexra?

5. OOwsicHuTe 3aKOHBI BHEIIHEro (Gorodddekra Ha OCHOBE KBAaHTOBBIX MpEACTaBICHHN. UTO
03HaYaeT 0e3MHEPIIMOHHOCTH PoTodPdeKTa?

6. Hapucyiite aBe BOJBT-aMIIEPHBIE XaPAKTCPUCTUKH, COOTBETCTBYIOIIUE OJMHAKOBBIM
WHTCHCUBHOCTSIM, HO Pa3HbIM JIJTHHAM BOJIH M3ITyYCHHS.

7. Kaxpapiit metamn xapaktepusyetcst moporom ¢otodddexra A0. KakoBo 3nauenne AQ B ciiydae
MeH, eciu ee padora Beixona 4,4 sB?

8. B ueM oTimume xapakTtepa B3auMOJCHCTBHA (GOTOHA M HJEKTpoHa NHpu (oToddpdexre u
s¢pexre Komnrona?

9. Kak OOBSICHUTH TPOUCXOXKJEHHE KOPOTKOBOJIHOBOM TIpaHMIBI CHEKTpPa TOPMO3HOTO
PEHTTEHOBCKOTO U3Ty4eHUs?

10. Yro npezcrasisier coboit abCoMOTHO YepHOe Tea0? UTO MOXKET CIIyKUTh €0 MOJIEINbI0?

11. Yem otnuyaeTcsi cepoe TeJIo OT YepHOTO?

12. B uem 3akirouaeTcs pusnueckuil cMpica yHuBepcaiabHol ¢yHkunu Kupxroda?

13. Kak u BO CKOJBKO pa3 M3MEHUTCS M3Iy4aTeIbHOCTh YEPHOTO Tela, €cCld ero
TepMOJUHAMHUYECKast TEMIIepaTypa YMEHbBIIUTCS BIBOE?

14. Yemy paBna nocrosinHas Credana — bonbimana?

15. Hanummre ¢opmyny Buna. B kakoil wactu cmektpa 3Ta (opmyna coriacyercs ¢
AKCIIEPUMEHTATBHBIMH TAHHBIMH?

16. B uem cmbica 3akoHa cMelnieHust Buna?

17. llpusenute hopmyny Panes — Jl>kunca. B kakoit yactu cnekrpa 3ta opmyiia corjacyercs ¢
IKCIIEPUMEHTAIbHBIMU JAHHBIMU?

18. B uem cmbIch yinbTpadroiIeToOBOM KatacTpodbl?

19. Kak cBsizaHa TepMOAMHAMUYECKasi BEPOSITHOCTh U SHTPOIHUS?

20. B yem (pm3nyecKkuii CMBICI THITOTE3bI O KBaHTaX?

Pasznen 4 «D51eMEHTBI KBAHTOBOW MEXAHUKN»

1. KakoBo conepxxanue runore3bl Jlym ne bpoitns u ee ¢usmueckuit cmpicn? B uem
PEBOTIOIIUOHHOCTH THITOTE3bI?

2. Yto Takoe BonHOBas ¢pyHKuMA? Kak oHa 3aBUCUT OT KOOPJMHATHI YaCTHIIBI?

3. JlaiiTe omnpeneneHre MOHATHIM «BOJIHOBOE YHCIIO» M «BOJIHOBOM BekTOp». KakoBbl popmyIbl,
BBIPAXKAIOIINE 3TU MOHATUA?
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4. ITpusenure hopMyiTy, BRIPAXKAIOIIYIO [UTMHY BOJHBI Yepe3 SHEPTHUIO.

5. KakoBa qymmaa BosiHBI (B aHrcTpemax) porona c sneprueit 1 MsB?

6. 3anuiuTe BhIpAKEHUE TSI UHEPTHOW WIIN PEISITUBUCTCKON Macchl (poToHa uepes A, h u c.

7. Ecu penstuBuctckas macca ¢orona 10-15 r, To kakoB ero ummyiasc B cucreMe CHU? Yemy
paBHA €ro JIJIMHA BOJIHBI?

8. KakoB usnyeckuii cMpici BoJiH ae bpoiinsa?

9. Yo ompenenseT MHTEHCUBHOCTD BOJIH Jie bpoitns?

10. Yemy mnpomnopiuoHajeH KBaApaT aMIUIMTYIbl CBETOBOM BOJIHBI B KakoH-1uOO TOYKe
IpocTpaHcTBa’?

11. Yewm siBnsieTcst KBaapaT aMIUTUTY/bI 1e-OpOiIeBCKO BOHBI B JAaHHOM TOYKE MPOCTPAHCTBA?

12. IlpuBeaute GopMyITy A7l BBIYUCICHUS CPEAHETO PACCTOSHUS < I > 3JIEKTPOHA OT si/Ipa.

13. KakoB ¢wusmnueckuii CMBICI COOTHOIICHUS HeomnpeaeneHHocred [elizenOepra? Kakwue
KAaHOHUYECKH CONPSKEHHBIE BETMUYHUHBI Bbl 3HaeTE?

14. Yemy paBHbI (ha3oBast ¥ TrpynmnoBas CKopoctu GporoHa?

15. B kakoM ciyyae U IOYEMY MOYKHO TOBOPUTH O JABM)KEHHUH YacCTHUIIbl 10 OIpEAEIEHHOU
TpaeKToOpuun?

16. Bo3MOHO 71 OTHOBPEMEHHO 3HATh IOJIOKEHUE B MPOCTPAHCTBE (KOOPAWHATHI) U CKOPOCTH
(WM UMITYJIbC) KIacCUYecKO# yacTuiibl? KBaHTOBOM YacTHIIbI?

17. 3anumnre ypaBHenue Lllpeaunrepa B 001ieM Bue U MpoaHATU3UPYITE €ro.

18. 3anumute ypaBHenue lllpeaunrepa ais CTallMOHAPHBIX COCTOSHUN C MOMOIIBIO OMepaTopa
I'amunbTOHA.

19. Yem orimuaercs ypaBHenue lllpemunHrepa sl cTallMOHAPHBIX COCTOSHUU OT ypaBHEHUS B
obOrmieMm Buje?

20. B ueM cOCTOHUT OTJIMYHE IOHUMAHUS MPUYMHHOCTH B KIIACCUYECKOM U KBAHTOBOM MeXaHuKe?

5.2.2 TunoBble KOHTPOJIbHbIE 33aJaHUSI WU MHbIEe MAaTepHUaJibl, HE0OGX0AUMbIE
AJisl OLleHKM 3HAaHM#, YMEeHMI, HaBbIKOB M (MJIM) ombiTa B X0J€ NPOMEXYTOYHOM
aTTecTalyu o AMCIUIINHE

TecTel UIsI TPOMEXKYTOYHOTO KOHTPOJI 3HAHWUK OOydaromuxcs CQOpPMHUPOBAaHBI B CHCTEME
MOODLE u naxonsaTcst B cBOOOAHOM JIOCTYIE€ Ha cTpaHMIle Kypca «CrenuanbHble I1aBbl PU3UKU» I10
anpecy: https://sdo.api.nntu.ru/course/view.php?id=339

5.3. IIpoueaypa oneHMBaHUs pe3y/ibTaTOB 00y4eHUs M0 AUCHMILINHE

[Tponienypa oueHuBaHus (GOPMHUPYEMBIX B paMKax AMCHUUIUIMHBI KOMIETEHLUH (3JIEMEHTOB
KOMIIETEHIINI) COCTOUT U3 CIEAYIOLIUX TAIOB:

1. Texymuii KOHTpONIb (ONKCaHUE MOKa3aTeNeld U KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, OITMCAHHE
IIKAJ OL[CHUBAHUSI HA dTAlle TEKyIIeil aTTecTaluy mpeAcTaBieHbl B Ta0u. 5.1, 3amanus B m. 5.2.1).

2. IlpomexxyTo4Has aTTecTtanus (ONMMCAHUE MOKa3aTeae M KPpUTepUeB KOHTPOJS yCIIEBAEMOCTH,
OIMCaHME LKA OLEHUBAHUS Ha ATaIle MPOMEKYTOUHOM aTTeCTalluy NpeACTaBIeHbI B Tab. 5.2, 3a1aHus
B 5.2.2).

Jns Bcero mepeuHs (GOpMUPYEMBIX KOMIETEHUMH (3JIEMEHTOB KOMIIETCHIMN) AMCHUIUIMHBI
MIPUBOIMTCS MPOLIEAYPa OLIEHKH Pe3ybTaToB 00yueHus (Tabim. 5.4).
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Tabmmma 5.4 — [ponenypa, KpuTepruu U METOIbI OIICHUBAHUSI PE3YJIHTATOB OOYyUCHHSI

[TnaaupyemMsble pe3yabTaThl 00ydeHUS

Kpurepnn onieHnBaHNS pe3yIbTATOB

1. OtcyTcTBHE YCBOCHHSA

2. JlocTaTOYHBII
YPOBEHBb YCBOCHHUS

MeTtoapl
OLICHMBaHUS

HMOIIK-1.1. 3naet ¢pyHaaMeHTATbHBIC 3AKOHBI IPUPO/BLI U OCHOBHBIC (hu3nYecKue H MATEMATHYECKUE 3aKOHbI
HOIIK-1.3. Ucnoab3yeT 3HAHHS MATEMATHKH, (PM3MKH M XMMHH NIPH PelIeHHH NPAaKTHYECKHUX 3a/1a4

U [MpoueccoB, UCIOJIL30BAHUA B oﬁyqemm u l'lpO(l)eccPlOHaJ'lbl—[Oﬁ AeATECIbHOCTH

OIIK-1 Cnoco6eH ucnoJib30BaTh MOJI0KEHHSI, 3aKOHbI U METOAbI €CTECTBEHHbIX HAYK M MATEeMaTUKH /ISl pelleHUs] 32/1a4 HHKEHEPHOii eI TeJIbHOCTH

HOIIK-1.2. le/lMeHﬂeT clmaneume 3aKOHBI U MaTeMaTHYECKHE METOAbI /IJIfl PeIICHUS 3a1aY TEOPETUYECKOI'0 M NPUKJIAHOI'0 XapaKTepa

HMOIIK-1.5. MUcnoab3yeT IKCHEPUMEHTAIbLHbIC METO/bI ONpeeaeHns PH3HKO-XUMHYECKHX CBOICTB HCC/Ie1yeMbIX 00beKTOB

HOIIK-1.4. Baageer MaTeMaTH4YeCKUM anmnmapaTomM AJisl ONNUCaHusl, aHAJIN3a, TCOPETUYECKOI'0 U IKCIIEPUMEHTAJIbHOI'0 UCCJICJOBAHUA U MO1C€JTUPOBAHUA (l)PBH‘{BCKﬂX U XUMHYECKHUX CUCTEM, SIBJICHM I

- CIIOCOOHOCTRIO BBIAEATH (pu3ndeckoe coaepxkanue 3anau(M1OIK-1.3);

- 6a30BBIMH HaBBIKAMH NMPUMEHEHHS (HUIMUECKUX U MATEMATHYECKUX METOJIOB HCCIIEIOBAHUS ISl PEIICHUS
3amau npodeccrnonanpHoi aestensHoctH (MOTIK-1.4);

- HaBBIKAMH pabOTHI C ITMPOKUM KPYroM (GU3NIECKUX MPUOOPOB U 000PYAOBAHUS; PAa3HBIMH CIIOCO0aMH
IpeocTaBlIeHNs pU3ndeckoi MHPOPMAIMK; HaBBIKAMH MPOBEJACHUs (PU3NUECKUX UCCIIEIOBAHNH,
CMOCOOHOCTBIO KPUTHYECKU OCMBICAHBATh nojydeHHble 3Hanus (MOIK-1.5).

0asuioB;

- HE JIOIIyCKaeTcs K
MIPOMEKYTOUHOU
aTTeCTalluu

0asuioB;

- IOITyCKaeTCsl K
MPOMEKYTOUHON
aTTeCTaluu

3HaTh: He Brnaneet 3HaHMAMH Ha Bnaneer 3HaHmAMu Ha | OTBETHI Ha
~TEOPETHUYECKHE 3aKOHBI X SKCIIEPUMEHTAIBHBIE OCHOBBI KJIIACCHIECKON M COBPEMEHHON (QU3UKH JIOCTaTOYHOM YpOBHE:! JIOCTaTOYHO BBICOKOM KOHTPOJIbHBIC
(UOIIK-1.1); - TeKYIUH KOHTPOIb TEM YpOBHE: BOTIPOCHI TTO
-OCHOBHBIE MOJICIIbHBIC IIpEeCTaBIICHHS, UcTonb3yeMble B pusnke (MOIIK-1.2); pasnenoB MeHee 4-X - TeKyIIUi KOHTPOIIb paszenam
-[IPHUEMBI K METOJIBI PELIICHHS IPUKIIAIHBIX 33184 Ha OCHOBe 3akoHOB (usnku (MOITK-1.3); 6annos; TeM pa3fenoB 4 Oamia; | JTUCHUILIMHBL
-MaTeMaTHYECKHEe METOIbI, HeOOXOAUMBIE sl peneHus pusnyeckux 3amad (MOITK-1.4); - IPOMEKYTOYHAs - IPOMEKYTOYHASL IIPOMEXKYTOYHAs
-(husmyecKie OCHOBBI paboThl n3MepuTeIbHbIX mprGopos (MOITK-1.5) aTTeCcTallys BbIABUIIA aTTeCTallUs BBIIBUIIA arTecTanus
OTCYTCTBHE YCBOCHHUS YpOBEHb
3HaHUH (TIpU YCIOBUH BOCTIPOU3BEICHUS
JIOITyCKa CTyJCeHTa K 3HaHui — 1 6an
3a4ery)
Ymern: He nponemonctpuposansl | IIpogeMoHcTprpoBans! | BeimonHenue
- ONIEPHPOBATh (HU3UICCKUMH NOHATHAMH, 000CHOBBIBaTh cBoucyxaenus (MOIK-1.1); Ha JIOCTaTOYHOM YPOBHE Ha JIOCTaTOYHOM MPAaKTHYECKHX
- AaHAJIM3UPOBATh NMPOOIIEMBI B3aUMOCBSI3H U B3aNMOOOYCIIOBICHHOCTH (DM3HYECKUXSABICHUH, YCTAHABINUBATh UX HEOOXONMbIE YMEHHS: YPOBHE HEOOXOIMMBIE | 3aJlaHuii 1
npUYuHHO-ClieicTBeHHbIe cBsizu (MOIIK-1.2); - TEKYLIHH KOHTPOJIb TEM YMEHUSL: mab0paTOPHBIX
- IPUMEHSTh 3aKOHBI U METO/IbI (PHU3UKH JUIsl pelieHnst KoHKpeTHbix3aaau (MOIIK-1.3); paznenoB MeHee 11 - TEKYLIHH KOHTPOJIb pabot
- CTPOUTh MaTeMaTHYECKHUE MOJIENIU MPOCTEHIINX SBJICHUI (DU3UKKM U HCIIOIB30BATh JUIS U3YUEHUs ITUX 6arnnos; TeM paszenos 11
MOJIeNeli TOCTYIHBII MaTeMaTHIeCKuil anmapar, BKIo9asMetos! Beiciieit Mmatematuku (MOIIK-1.4); - HE JI0IIyCKaeTcs K 6annos;
- UCTIOJIb30BaTh JIa00paTOpHOE 000pyJOBAHKE JUIS IPOBEACHHS (PU3UUECKUX HKCIIEPUMEHTOB, MIPOMEKYTOUHON - IOy CKaeTCst K
MPEACTABIATE pe3yibTaThl cBoeipadoTel (MOITK-1.5). arTecTauuu MIPOMEXKYTOUHOU
aTTeCTalluu
Baagers: He chopmupoBansl Ha CdopmupoBaHsl Ha Beinonnenue
- TEpMUHOJIOTHEH penmeTHoi obnactuzHanus (MOITK-1.1); JIOCTaTOYHOM YPOBHE JIOCTaTOYHOM YPOBHE IPaKTUYECKUX
- HaBBIKAMH aHAJIN3a U CHHTE3a,CPaBHEHHS, a0CTparupoBaHusl, KOHKPETU3AIUH, 0000IICHNS 1 HE0OX0IMMbIe HaBBIKH: HEoOXO/MMbIe HaBBIKU: | 3aJaHUN U
KJIaccH(UKAIIUH PA3INIHBIX (PH3UUECKUX SBICHUH U MPOIECCOB,IBIISIOMNXCS 00BEKTaMU - TEKYIUI KOHTPOJIb TEM - TeKYLIU KOHTPOJIb 71ab0paTOPHBIX
npoteccronanbroi nesrenproctr (MOIK-1.2); pas3zenoB meHee 11 TeM paszgenos 11 pabor




Tabauia 5.4 (oxonuanue)

ITnanupyemsle pe3yabTaThl 00ydeHUs

KpI/ITepI/II/I OLICHMBAHU PE3YJILTATOB

1. OrcyTcTBHE YCBOCHHMS

2. JlocTatouHbrit
YPOBEHb YCBOEHHUSI

MeToabl
OIICHUBaHUS

ITIKC-1 CnocoGeH npuMeHATH GU3NUECKHe H MATeMAaTHYeCKHe 3aKOHbI H MOJIe/IH /LIl IPOEKTHPOBAHUS CXeM, KOHCTPYKIMIi U TEXHOJOIHYECKHX NMPOLeccoB
HIIKC-1.1. OnpenensieT U aHATH3UPYET HAYYHO-TeXHHYECKYI0 HHOPManuIo, TPedyeMyIo 11l IPOEKTHPOBAHUS TEXHUYECKUX YCJIOBHIi, HPOrpaMM U MEeTOAMK UCNIbITAHUI PaiM03/1eKTPOHHBIX

YCTPOICTB U CUCTEM

HIIKC-1.2. Ctpourt npocreiimue ¢pusnyeckue 1 MaTeMATHYECKHE MO/ICJIH AHAJOTOBBIX U HU(PPOBBIX CXeM, YCTPOHCTB H YCTAHOBOK 3JICKTPOHUKH Pa3/IH4YHOr0 (PyHKIHOHAJIbHOI0 HA3HAYECHHS, A

TaKKe HCNO0/Ib30BaTh CTAHJaPTHBIC IPOrPAMMHBIE CPEICTBA HX KOMIILIOTEPHOI0 MO/IeJIMPOBAHMS.
HIIKC-1.3. AHaJu3upyeT pe3y JbTaThl CBOCH JesiTeJbHOCTH, OLICHMBASI HX JOCTOMHCTBA M HEJ0CTATKH.

3HaTh: He Brnaneet 3HaHusAMH Ha Bnaneer 3HaHusMu Ha | OTBETHI Ha
- (yH#AaMeHTaIbHbIE (HU3MUECKUCTIOHSTHS, MOJETH 1 3aKOHBI, JIOCTaTOYHOM YPOBHE:! JIOCTaTOYHO BBICOKOM KOHTPOJIbHBIC
(u3nUecKrue KOHCTAHTBI M eJMHULBIN3MepeHns pusndeckux BenuunH (UIIKC-1.1); - TeKYIIU KOHTPOJIb TEM YpOBHE: BOIIPOCHI 10
- mpocTeimme (Gpru3nIecKre MOAEIN aHAIOTOBBIX B IIU(POBBIX CXEM, CTaHIapTHBIE IPOTPaMMHBIE CPEJICTBA HX pasnenoB MeHee 4-X - TEKYIIUH KOHTPOIIb paszenam
KommbioTepHOro Moaenuposanus (UITKC-1.2); 0aJIIoB; TeM pa3zenoB 4 0amna; | JUCHUTUTHHBL;
- METOJIBI aHaJIM3a Pe3yabTaToB cBoeil gestensHoct (MITKC-1.3). - IPOMEXXyTOYHAs - IPOMEXXyTOYHAs MIPOMEXKYTOUHAs
aTTecTalys BBISIBIIIA aTTeCcTaIys BBIIBHIIA aTTeCTaIHs
OTCYTCTBHE YCBOCHHUS YpOBEHb
3HaHUH (TIpU YCIOBUH BOCTIPOU3BEICHUS
JIOIyCKa CTYACHTA K 3HaHMH — 1 Gayn
3auery)
Ymern: He nponemoncTpupoBansl | IIpogemoHncTpupoBansl | BeinonHeHue
- IUIAHUPOBATh CBOKO YYEOHYIO JIESITELHOCTD, HCIOJIB30BATh P PadOTe CIIPABOYHYIO M YYEOHYIO JIUTEPATypy, Ha 0CTaTOYHOM ypOBHC Ha 0CTaTOYHOM TpaKTHICCKUX
HAXOJMTh Pyrue HEOOX0AUMbIE HCTOUHUKN HHpOpMaru u padotats ¢ HUMuU(UITKC-1.1); HeO6XOﬂHvMHe YMCHHS YpOBHE HEOOX0UMBIE 3a/laHnn n
- CTPOUTh MaTeMaTHYECKUe MOJICIH POCTEUIINX SIBICHUH (PU3MKU U UCTIONB30BaTh JJISl H3YYESHUS dTHX - TCKYIIMH KOHTPOJIL TEM YMCEHMA. - n1abopaTopHEIX
MOJIeNeli TOCTYIHBII MaTeMaTHIeCKuil anmapar, CTaHaapTHbie nporpammubie cpenctea (UITKC-1.2); paszenos menee 11 - TCKYIIMH KOHTPOIE pagot
- YMETH JI€JIaTh BBIBOJIBI [0 pe3yabTaTy cBoei aesrenpHocTu(UITKC-1.3). Gaunos; TeM paszienos 11
- HE JI0IyCKaeTcs K 6aoB;
MPOMEXXYTOYHOM - IOIycKaeTcs K
aTTecTalun IIPOMEKYTOUHOHN
aTTeCTalluu
Baagers: He chopmupoBansl Ha CdopmupoBaHsl Ha Beinonnenue
- cI0COOHOCTHIO OCBOCHUS IIPEAMETHOH 00J1acTH 3HAHMS, OIIEHUBATh KOPPEKTHOCTH Pa3IMIHOMN JIOCTaTOYHOM YpOBHE JIOCTaTOYHOM YpOBHE MIPAKTUIECKUX
uH(MOPMAIHK B HAYYHO-TIOMYJISIPHO# JuTepatype ¢ husudeckoi touku 3pennst (MITKC-1.1); HE00XOIUMBIE HaBBIKH: HEOOXOIMMBIC HABBIKU: | 3aQaHUN H
- 6a30BBIMH HaBBIKAMHU IPUMEHEHUS (PH3HUECKIX M MaTeMAaTHIECKUX METOJIOB MCCIIEIOBAHMS, a TAKXKe - TeKYIUH KOHTPOJIb TEM - TeKYIITUH KOHTPOJIb mabopaTOPHBIX
NPOrPaMMHBIX CPEJCTB AJsl PEIIeHHs 3a1a4 mpodeccuoHanbHoit aestensHoct (UITKC-1.2); pas3zenoB meHee 11 TeM paszenos 11 pabor

- CIOCOOHOCTBIO0 KPUTHYECKH OCMBICIMBATH MOJTYyYCHHbIC 3HAHHS,PE3yNbTaThl cBoei aestenbHocTH (UITKC-1.3).

0aIuioB;

- HE JIOIIyCKaeTcs K
MIPOMEKYTOUHOU
aTTeCcTaluu

0asuioB;

- IOITyCKaeTCsl K
IIPOMEKYTOUHON
aTTecTalu
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6. YYEBHO-METOANYECKOE OBECIIEYEHHUE JUCLHHUII/IMHbI

6.1 OcHOBHa# JiMTEpaTypa

6.1.1. Casenne U.B. Kypc obmieit pusuku: B 3-x TT. T.2 DnexkTprudecTBO U MarHeTusm. BoJHEL
Onruka. Yueonuk. lomymeno HMC — CII6.: Jlans, 2011. 496 c. — 16 k3.

6.1.2. CasenneB U.B. Kypc obmeit ¢pusuku: B 3-x T1. T.3 KBantoBas ontuka. AToMHas (u3HKa.
®dusuka TBepa0To Teiaa. GU3MKa aTOMHOTO s/Ipa U dJIEMEHTApHBIX YacTuil. YueOHuk. Jlomymeno HMC —
CIIG.: Jlanb, 2011. 320 c. — 16 k3.

6.2 /lonoJiIHMTEe/IbHAA JIMTEpaTypa

6.2.1. Boapkenmreitn B.C. «COopHuk 3amgad mo obmiemy kypcey ¢usukm»; M.: CIIb.: Croer.
nurteparypa, Jonymeno MO P®, 2002.327c.

6.2.2. ®upranr E.B. PykoBoACTBO K pemieHUIO 3ajad 1o Kypcy oOmeid ¢usuku. YueOHOe
nocobwue. 4-e uzn. Jonymeno HMC. CII6.: Jlans, 2009, 352c.

6.2.3. UpomoB W.E. «Bomuosbie mpomeccol»; M.:JIB3. Cepusi «TexHUYECKUN YHHBEPCHTETY,
Pexomenosano MO P®, 2002. 264c.

6.2.4. UponoB WMN.E. «KsantoBas ¢usuka»; M.:JIB3. Cepus «TexHUYECKUN YHUBEPCHUTETY,
PexomennoBano MO P®, 2002. 272¢ -88 3k3.; 2007. 256c¢.

6.3 MeToaUYECKHE YKa3aHHUs, PEKOMEHAAlUd U Jpyrue MaTepualbl K

3aHATUAM

6.3.1. I'pymuna JL.II. BonHoBas, kBaHTOBas onTHKa, Gu3nka TBEPAOTO Tena. YuebHOe mocodue
(maboparopusiit mpaktukyM); H. Horopoa: HI'TY, 2017. 104 c. I'pu¢ YC HI'TY.

6.3.2. I'pymuna JLII. I'pymun U.T. Cnenuansasie pasaensl pusuku. Pemenue 3amad. YueOHoe
nocobue. PexomennoBano Yuensim coetoM HI'TY - H. HoBropoa: HI'TY, 2013 - 118 c.

7. ATHOOPMAIIMOHHOE OBECIIEYEHUE AUCLUIIJIMUHBI

7.1 IlepeyeHb pecypcoB HUHPOPMALUMOHHO-TEJEKOMMYHUKALlMOHHOM CeTHU
«MHTEpHET», HEO006XO0AUMBIX JJisI OCBOEHMA [UCLUIVIMHBI (MOAyJ/if), BK/JIKYas
3JIeKTPOHHBbIE OMOJIMOTEeYHbIEe U UHPOPMALLUOHHO-CIIPABOYHbIE CUCTEMBI

7.1.1 DnexTpoHHO-OnMOnMoTeuHass cucrema wuznarenbctBa «I[PRbooks». Pexum pgocryma:
www.iprbookshop.ru.

7.1.2 DnextponHas 6ubmuoTeka HayuHbix myonukanuii «eLIBRARY.RU»: http://elibrary.ru

7.1.3 DnekTpoHHO-OMONMMOTEeYHAs cucTeMa u3arenbeTBa «Jlans-Tpeitny»: http://e.lanbook.com/

7.2. IlepeyeHb JIMLIEH3UOHHOr0 M CBOOOJHO PacHpPOCTPAHAEMOro
NpPOrpaMMHOro o6Gecrne4yeHWsi, B TOM 4YMC/JI€e OTE4YEeCTBEHHOro mnpoU3BOJCTBA
He006X0AMMOro sl 0CBOEHMA AUCHHUILIUHBI

7.2.1 Tlporpammuoe obOecneuenue oOmiero HasHaueHus: Microsoft Office (Word, Excel,
PowerPoint), Adobe Acrobat Reader.
7.2.2 Eset Endpoint Antivirus.

8. ObPA3OBATEJ/IbBHBIE PECYPCbI /11 UHBAJIWZI0B U JIUL] C OB3

B rtabmume 8.1 ykazaH nmepeueHb O0pa3oOBAaTENbHBIX PECYpPCOB, HMMEIOLUIMX  (HOPMBI,
a/IalITUPOBAHHBIE K OTPAaHUUYEHUSM 370POBbs, @ TAKXKE CBEJICHUS O HAJTMYMM CHEIHAIbHBIX TEXHUUYECKUX
cpeAcTB 00yUYeHHsI KOJUIEKTUBHOTO M WHAWBUYAIBHOTO MOJIb30BaHMUS.


http://www.iprbookshop.ru/
http://elibrary.ru/
http://e.lanbook.com/

Ta6nuua 8.1 — O6pazoBarenbHbIE pecypchl Ui HHBAIUAOB U jull ¢ OB3

uHBamuaaMu 1 unamu ¢ OB3

[lepedyeHb 00pa3oBaTENBLHBIX PECYPCOB,
HpI/ICHOCOGHCHHBIX JJIs1 UCITOJIb30BaHUA

CBGI[GHI/IH O HAJIM4YWH CIICHHUaJIbHBIX TCXHUYCCKUX
CpCaACTB 06yquI/151 KOJUICKTUBHOTO U UHAWUBUAYAJIBHOT'O
TTIOJIb30BAaHUS

9BC «IPRbooks»

CriermansHoe MmoounsHoe npuinoxxkenue |IPR BOOKS
WV-Reader

9BC «Jlaaby»

CuHre3arop peun, KOTOPbIH BOCIIPOU3BOINUT TEKCTHI

KHHUT 1 MCHIO HaBUT'allUN

9. MATEPUAJ/IbHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJMUMOE JJIA
OCYHWECTBJIEHUA OBPA3OBATEJ/IBHOI'O ITPOLECCA 11O AUCLOHUII/IMHE

Y4yeOHblE ayqUTOpPUW Ui TPOBEIACHUSA 3aHATUH MO JIUCHHUIUIMHE (MOIYJIIO),

(MOAY.JIIO)

OCHAaIICHBI

O60py,HOBaHI/IeM U TEXHUYECCKHMMU CPEACTBAMU O6y‘leHI/IH.

B Tabauue 9.1 nepeuncieHs:

- yueOHbIE ayIUTOPUU MJIsi TMPOBEACHUS YUEOHBIX 3aHSATHI, OCHAIICHHbIE O0OpPYIOBaHHEM U

TEXHUYCCKUMHU CPEACTBAMU O6y‘~I€HI/I$I;

- IOMEIICHHUS ISl CAMOCTOSITENIbHOM padOoThl 00yUYaroIINXCsl, KOTOPbIE OCHAIIEHBI KOMITBIOTEPHON
TEXHUKOW C BO3MOXKHOCTBIO TOAKIIOYeHHs K ceth «MHTepHeT» W obecnedeHHMEM JOCTyra B
ANEKTPOHHYIO HH(OpMaLIMOHHO-00pa3oBaTenbuyto cpeny AIIM HI'TY.

Tabmuua 9.1 — OcHaEHHOCTh ayTUTOPHIA U TIOMEILEHHI JJIs1 IPOBEICHUS 3aHITUN M CAMOCTOSATEIbHOM
pabOThI CTYICHTOB 10 TUCIUTUIHHE (MOJTYITIO)

HaumenoBanue aynuropuil u

IIOMELICHUN I IPOBEACHUS 3aHATHI U

CaMOCTOSITEIbHOM pa6OTbI CTYJACHTOB

OcCHaIeHHOCTh ayTUTOPUM U MOMEIIECHUH IS POBEACHUS
3aHATUN U CAMOCTOSITENILHOM PaboThI

201 — JIaboparopust «OnTHKa»
r. Ap3amac, yn. Kanununa, gom 19

Pabounx mect crynenTa — 16 mr;

1. YcranoBka a5 u3ydeHUs UHTEPPEPEHIIMU CBETA C
nomouipio 6unpusmsl Openens.

2. YcTaHOBKA /IS ONIPEAEICHUS IJIMHBI CBETOBOW BOJIHBI U
MTOMOIIH TU(PPAKIIMOHHON PEIIETKH.

3. YcraHOBKa JUI UCCIIEI0BaHMSI MTOJIIPU30BAaHHOTO CBETA.
4. YcraHOBKa /715 OTIpe/ieNIeHUs] IOCTOSTHHOW B 3aKOHE
Credana-bonpliMaHa U HAXOXKAEHUS TEMIIEPATYPHOTO
Kod(purmenTa conpoTuBIeHUs BOIb(pama.

5. YcTaHOBKa JUI CHATHS BOJIBT-AMIIEPHBIX XapaKTEPUCTUK
(hoTO3IEMEHTa U OIIpENIETICHHS €r0 UHTErpaibHON
YYBCTBUTEIBHOCTH.

6. YcraHoBKa [T M3YYEHUS CIIEKTpa aTOMa BOJOPOJIA.

222 — uHTepaKTUBHAs MyJIbTUMEIUIHAS

ayJIUTOPHS JIJIsl IPOBEACHUS 3aHATHIA
JIEKIIMOHHOTO U CEMUHAPCKOI0 TUIIA,
TPYIIIOBBIX U UHIUBUIYAITHHBIX
KOHCYJbTAIMH, TEKYILIETO KOHTPOJIS U
MIPOMEKYTOUYHON aTTECTAIlUU

r. Ap3amac, yn. Kanununa, 19

KommiekT 1eMOHCTpalluoHHOro 000py10BaHUS:

- [IK ¢ BBIX0/10M Ha MYJIbTUMEINIHBINA MPOSKTOP Ha Oa3e
Pentium IV / 2,60GHz / 1,99G / 297G/18,5 — 1 mur.

- UnarepaktuBHas nocka Hitachi Star Board FX-TRIO-77E —
1 .

- [Ipoextop BenQ MX764 — 1 mit.

IIK noakirouen k cetu «MHTEpHET» U 00ecreunBaOT
nocryn B OMMOC wmHCcTHTyTA

218 — mynpTHMEIUITHAA yueOHas
ayJAUTOPHS JIJIS TIPOBEICHHS 3aHSATHIHA
JIEKIIMOHHOT'O ¥ CEMHUHAPCKOTO THUIIA,
TPYIIIOBBIX U WHIUBUAYATBHBIX
KOHCYJIbTAIMH, TEKYIIET0 KOHTPOJIS U
MMPOMEKYTOYHOM aTTECTANH

KommiekT 1eMOHCTpallmoHHOro 000py10BaHUS:

- IIK ¢ BBIX00M Ha MyJIbTUMEAUNHBIN POEKTOP — | mIT.
- ITpoexrop BenQ MX764 — 1 mr.

- OkpaH — 1 wrT.

IIK noakmroueH k cetu «MHTepHET» U 00ECTIEYMBAIOT
noctyn B QMOC uncturyra
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HaunmenoBanue ayquropuii u
MTOMEILICHUH 1151 TPOBEACHUS 3aHITUH U
CaMOCTOSITENILHOM paOOThI CTYICHTOB

OcHallleHHOCTb ayAUTOPUN U TIOMEUIEHUM ISl TIPOBEIEHUS
3aHATUN U CAMOCTOSATEIBLHON pabOThI

r. Apzamac, yin. Kanununa, 19

Pabounx mect cryneHTa — 26 mr;

[IK, ¢ Beixoaom Ha TeneBuzop LG — 1 mT.

[IK ¢ moxkimoueHueM Kk cetu «MHTepHEeT» U 00ecTieueHuEM
noctyna B OMMOC unctutyta — Smr.

316 — Kabuner caMOnoaroToBKU
CTYIICHTOB
r. Ap3amac, yin. Kanununa, tom 19

10. METOJWYECKHUE PEKOMEHJALIMM OBYYAIOIIUMCS 10 OCBOEHHIO
JUCLIMILIMHBI (MOAYJIS)

10.1 O6mMe MeTOoAMYECKHE PEKOMEHJaluU AJisl 00y4aloUMXCs M0 OCBOEHHUIO
AHUCIMILJIMHBI, 06pa30BaTe/ibHbIe TEXHOJOTHH

JucuuiunHa peanusyercs IMOCPEACTBOM IPOBENCHMS KOHTAaKTHOM paboThl ¢ 00ydyaromMMUCS
(BKJIIOYas MPOBEJIEHUE TEKYIIETO KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSATEIbHOW pabOThl 00yJaromuxcs U
IIPOMEKYTOUHON aTTEeCTALUH.

KonrakTHass paboTa mNpOBOAWUTCS B ayAWTOPHOW M BHEAyTUTOPHOH Qopme, a Takxke B
JIEKTPOHHON HH(OpMallMOHHO-00pa3oBareiabHOll cpeae uHcTuTyTa (nanee — OHOC). B ciyuae
IIPOBEJICHUS] YAaCTH KOHTAaKTHOH paboTel mo aucuurimHe B DMOC (B COOTBETCTBMM C pacHUCaHHEM
YUYEOHBIX 3aHATHUI), TPYAOEMKOCTh KOHTaKTHOU padoTa B DMMOC sKBHBajIeHTHA ayAUTOPHOM padoTe.

[Tpu nmpenogaBaHUU JUCUUIUIMHBI MCIIONB3YIOTCS COBPEMEHHBIE 00pa30BaTENIbHbIE TEXHOJOTHUH,
MO3BOJISIOIINE MOBBICUTh aKTUBHOCTH CTYJIEHTOB NP OCBOCHMM MaTepualla Kypca U MpeloCTaBUTh UM
BO3MOYKHOCTB 3()(peKTHBHO peaan30BaTh YaChl CAMOCTOSATEIILHOM PaOOTHI.

Bech nexnuoHHbIi MaTeprai Kypca, a TakyKe MaTepUaibl JUIsl IPAKTUYECKUX 3aHATHA HaXOAATCS B
cobogHoM goctyne B CJIO MOODLE na crpanune kypca «CrenuanbHble pa3aeibl (U3UKA» TI0
anmpecy: https://sdo.api.nntu.ru/course/view.php?id=339 u Moryt ObITH MPOPabOTaHBI CTYACHTAMHU JIO
YTEHUS JIEKIUH B XOJ€ CaMOCTOATENBbHOH paboThl. DTO aeT BO3MOXKHOCTH OOCYAMTH MarepHual co
CTY/IEHTaMM BO BpeMsl UTEHMs JIEKIMH, aKTUBUPOBATh UX JEATEIIbHOCTh IIPU OCBOCHUHU MaTepHaa.

Ha gnexkuusax © mNpakTUYECKUX 3aHATUSAX  PEATU3YIOTCSl HHTEPAKTHBHBIE TEXHOJIOTHUH,
IIPUBETCTBYIOTCSI BONPOCHI U OOCYXJEHHs, HCIOJIb3YyeTCs JIMYHOCTHO-OPHUEHTUPOBAHHBIN MOIXOM,
JUCKYCCUOHHBIE TEXHOJIOTUMH, TEXHOJIOTMH paboThl B MajblX TIpyMNax, 4YTO IO3BOJSIET CTYAEHTaM
IPOSIBUTH Ce0s1, MOTYYUTh HAaBBIKK CAMOCTOSATEIBHOTO U3yUEeHUsI MaTepHala, BEIPOBHITh YPOBEHb 3HAHUI
B IpyTmIIe.

Bce Bompochl, BOSHUKILIHE NPU CaMOCTOATENBHOM paboTe Haja JOMALIHUM 3aJlaHUeM, MOJPOOHO
pa3buparoTcs Ha MPAKTUYECKUX 3aHATUAX M JeKuMsX. [IpoBoasTcs MHAMBHIyalbHBIE U TPYIIOBBIE
KOHCYJIbTAI[MH C UCIOJIb30BaHUEM, KaK BCTPEY CO CTYIEHTaMHU, TaK U COBPEMEHHBIX MH(POPMALMOHHBIX
TEXHOJIOTUH, TaKUX Kak (opyM, yaT, BHyTpeHHsIs snekTpoHHas nouta CZIO MOODLE.

WNunnuupyercs akTUBHOCTb CTY/AEHTOB, MOOLIPSETCS 3afjaHue JIHOOBIX BOIPOCOB IO MaTepuay,
MPaKTUKYETCS NHIUBUAYaIbHBI OTBET HA BONPOCHI CTYAEHTA.

Jlnis OlleHKM 3HaHUN, YMEHUH U YpOBHS C(OPMHUPOBAHHOCTH KOMIETEHIIMH B IPOIECCe TEKYIIETO
KOHTPOJISI IPUMEHSETCS] CCTEMa KOHTPOJISI M OLIEHKU YCIIeBaeMOCTH CTYIEHTOB, IIpe/icTaBiIeHHAasl B Ta0.
5.1. IlpomexyTo4yHas aTTecTalus MPOBOAUTCS B (OpMe 3aueTa C UCIOIb30BAHUEM CHUCTEMBI KOHTPOJISA U
OIICHKH YCTIEBAEMOCTH CTYJICHTOB, IIPEICTABIICHHON B Ta0I. 5.2.

10.2 MeToau4yecKUue YKa3aHUA AJIS 3aHATUMN JIEKIIUOHHOTI O TUIIA

HeKHHOHHBIﬁ KypC npeamnojara€t CHCTCMATU3UPOBAHHOC H3JIOKCHUEC OCHOBHBIX BOIIPOCOB
TEeMaTUYEeCKOro IuiaHa. B X0J€ JCKIHOHHBIX 3aHATUH PaCKpbIBAOTCA 0a3oBbIC BOIIPOCBI B paMKax
K&)K)]Oﬁ TEMBbI JHUCIHMITIINHBI. O003HAYAIOTCS KIIFOYEBBIE ACIEKTHI TEM, a TAaKXKC JCJIal0TCsI aKICHTBI Ha
HanOOJIee CIIOKHBIX M BAXKHBIX ITOJOXKCHUSIX HN3y4yacMoOro marcpuajia. MaTCpI/IaHLI JICKLII/Iﬁ SABJIAIOTCA
OCHOBOM JJI1 IIOATrOTOBKH 06yqafoumx051 K TPaKTHYCCKHUM 3aHATUSAM W BBIIIOJIHCHUA SaHaHI/Iﬁ
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https://sdo.api.nntu.ru/course/view.php?id=339

CaMOCTOSITENIHOW Pa0OTBl, a TakKe K MEPOIPHUIATUAM TEKYIIEro KOHTPOJS YCIEBAaeMOCTH U
IIPOMEKYTOUHON aTTeCTAllMK IO AUCLUILINHE.

10.3. MeToaguyecKre yKa3aHUs MO0 OCBOEHMIO AUCHMILIMHBI HA JIAG0OPATOPHBIX
pa6oTax

[lenplo BbIMOJNIHEHUSI JAaOOPAaTOPHBIX paboT 1Mo (GU3MKE SBISETCS AKCIEPUMEHTaIbHOE
MOJTBEPKICHUE TEOPETHUECKUX IOJIOKEHUH ¥ (QOpMHpOBaHUE YYEOHBIX M TNPO(EeCcCHOHATBHBIX
MPAKTUYECKUX YMEHUN U HaBBIKOB.

K BbInosnHeHno paboThl IOMYCKAIOTCS TOIBKO MOATOTOBICHHBIE CTYICHTHI.

[ToaroToBKy K Kakzmoi jabopatopHOil paboTe (10 Hadajga 3aHATHS B J1aOOpPaTOpPUHU) CTYIAEHT
JOJDKEH HayaTh C U3YyYCHHs OMHMCaHUS pabOoThI, KOTOpoe MpHUBEACHO B mocoduu. Kaxkmas MHCTpyKIus
COJICP’KUT TEpeyYeHb JIabOpaTOPHOTO OOOPYIOBaHMS, KPAaTKHE TEOPETUYECKUE CBEACHUS, IOPSIOK
BBIMIOJIHEHUST  pabOThI, KOHTPOJBHBIE BOMpOockl. Kpome mocobus HEOOXOAWMO HCHOIb30BAThH
PEKOMEH/IOBAaHHYIO JIMTEPATypy M KOHCIEKT JieKuuil. Ha mepBoM 3aHSITHM O3HAKOMUTHCS C TEXHUKOM
0€30MacCHOCTH.

Kaxxgas BeimonneHHas pabota ¢ opOopMIEHHBIM OTYETOM MOAJICKUT 3alUTe Y MpernoiaBares.

[Tpu onleHuBaHUM Ta0OPATOPHBIX PAOOT YUUTHIBACTCS CIEAYIOLICE:

- KQUeCTBO  BBIMIOJHEHUSI  OKCIEPUMEHTAIbHO-TIPAKTUYECKOM YacTh pabOThl M CTEHEHb
COOTBETCTBHS PE3y/IbTaTOB PaOOTHI 33JaHHBIM TPEOOBAHUSIM;

- Ka4ecTBO 0(hOpMIIEHHUS OTYETa MO padoTe;

- KQUY€CTBO YCTHBIX OTBETOB HAa KOHTPOJIBHBIE BOIPOCHI ITPH 3aLIUTE PAOOTHL

10.4 MeToaudyeckKue YKa3aHUA IIO0 OCBOCHHUK AHMUCHMUIIVIMHBI HaA 3aHATHAX
CEMHUHAPCKOTO0 THUIIa

Ilenu v 3aja4y NPaKTUYECKUX 3aHATUH!

- IloBbicuTh HMHTEpec K H3y4eHHIO (DU3MKM, pa3BUBaTh MHTEIIEKTYyaJlbHble M TBOpPYECKHE
CIIOCOOHOCTH B TPOIECCE pEeHICHUs (PU3MYECKHX 3a7ad M CaMOCTOSTENHOTO TMPHOOPETEHUs HOBBIX
3HAHUM;

- JIy4llle TIOHATh U 3alIOMHUTh OCHOBHBIE 3aKOHbBI (PU3UKU, YUUTh YMEHHUIO IPUMEHATH 3HAHUS 11O
¢usuke 1151 OOBSCHEHUS SIBICHUI MPUPOIbI, aHAIM3UPOBATh U3ydaeMble SIBIICHUS, BBIIENIATH IJIaBHbIC
(dakTopbl, 00YCIOBIMBAIOIIME TO WM MHOE SIBJICHHE, OLIEHMBAThb HOBYI HMH(pOpMaIU0 (HU3MUECKOTrO
COJIEp/KaHUS;

- obecrieuuTh (GopMUpOBaHKE MPO(ECCHOHANBHBIX KOMIIETEHIMI CTYAEHTOB M TOTOBHOCTH K
KOMaHJIHOW paboTe B npolecce NpodecCHOHATbHOMN 1eATEIbHOCTH;

- BpIpabOTaTh MPHUEMbl U HABBIKM PEIIEHUS KOHKPETHBIX 3aJad M3 pa3HbIX o0jacTel (u3MKH,
IIOMOTA0IIMX B AAJBHEHIIIEM PElIaTh IPAKTUUECKNE, MH)KEHEPHBIE 3aJauH.

[TpakTueckue (CeMHHApPCKHE) 3aHATHSA MPEACTaBISAIOT COOOM JleTalu3aluio JIEKIIMOHHOTO
TEOPETUYECKOT0 MaTepualla U OXBaThIBAIOT BCE OCHOBHBIE pasjenbl. OCHOBHOU (opmMoil mpoBeneHHs
MIPAKTUYECKUX 3aHATHH SBJIsieTcsl 00CYKIeHHEe Haubosiee CIOKHBIX BOIPOCOB MO OTAEIbHBIM TEMaM, a
TaKXe peleHue 3ajau 1 pa3do0op MpUMEpOB PELIeHUs 337a4 B ayIUTOPHBIX YCIOBUSX.

[Ipexxne Bcero, mpucTynasi K pelIeHuIo 3a1ad 1o Gpu3uke, MycTh U caMOM MPOCTOM, HEOOXOUMO
BHUMATEIbHO M HECKOJBKO pa3 MPOYNUTATh YCIOBUE U IONBITATHCSA BBIABUTH SBICHHE, YCTAHOBMTH
OCHOBHBIE 3aKOHBI, KOTOPbIE MCIIONb3YIOTCS B 33/1a4e, a Mocie MPUCTYNATh K HEMOCPEICTBEHHO MOUCKY
NPaBUIBHOrO OTBeTa. [IJI1 IrpaMOTHOrO MOMCKAa OTBETA, B JIEHCTBUTEIBHOCTH, HEOOXOIUMO XOPOILIO
BJIQJIETh TOJIBKO JBYMSI YMEHHUSMH — YSCHUTh (DU3UYECKUN CMBICI, KOTOPBIM OTpa’kaeT CyTh 3aJaHUs, U
BEPHO BBICTpauBaTh LIENOYKY Pa3IMYHBIX MUHHU-BOIPOCOB, BEAYIIMX K OTBETY HAa OCHOBHOW BOIIPOC
3amaun. OnpenenuBIINCh, B HUTOTE, C 3aKOHOM, KOTOPBIM NPUMEHSETCS B OIPENEICHHOM 3aaade,
HE00X0/AMMO HauMHATh 3a/1aBaTh ce0e KOHKPETHbIE, KOPOTKHUE BOMPOCHI, IPU 3TOM KaXKJIbI CJICAYIOIINN
JIOJDKEH HETPEMEHHO OBITh CBSI3aH C MPEANISCTBYIOIINM, JIMOO TIaBHBIM 3aKOHOM 3a/1a4uu. B pe3ynbprare,
y Bac BBICTPOMUTCS TOYHAs JIOTUYECKAs LIENOYKA U3 B3aMMOCBA3aHHBIX MHHHM-BOIIPOCOB, a TAaKK€ MUHU-
OTBETOB K HUM, TO €CTh MOSBUTHCA CTPYKTYPHUPOBAHHOCTb, OMPEEIIEHHBIH KapKac, KOTOPbIM MOMOXET
HailTu BeIpakeHUe B (hopMysax, CBSI3aHHBIX MeXIy coOoil. B mTore, moiay4yuB mojoOHYIO CTPYKTYpY,
HEOOXOJIMMO MPOCTO PEUIUTh IMOJIYYEHHYIO CHUCTEMY YPAaBHEHHMH C HECKOJIbKUMHU NEPEMEHHBIMH H
IIOJIyYUTh OTBET.

24



Penrenne 3a1a4n MOKHO yCJIOBHO pa30HTh Ha YETHIPE ATara!

1. O3HaKOMHUTBCS C YCJIOBHEM 3aJaud (aHaIU3 YCJIOBMSI 3aJaud M €ro HarjsaHas
HMHTEPIPETAIUs CXEMOU UITU YEPTEKOM)

2. CocTaBuTh IJIaH pelIeHUs 3aJauM (COCTABIIEHUE ypaBHEHUH, CBS3BIBAIOLINX (PU3UUYECKHE
BEJIMYUHBI, KOTOPBIE XapaKTEPU3YIOT pacCMaTPUBAEMOE SIBJICHUE C KOJIMUECTBEHHOW CTOPOHBI)

3. OcyiecTBUTh pelieHue (COBMECTHOE PEIIEHUE IMOJIYYeHHBIX YPaBHEHHH OTHOCHTEIBHO
TOM WJIM MHOW BEJIMYUHBI, CYUTAIOLIEHCS B TAHHOM 3a/jaue HEM3BECTHOM)

4. [IpoBepka nmpaBUILHOCTU pEIICHUS 3a7aud (aHAIHU3 MOJYY€HHOTO pe3yJibTaTa U YUCIOBOM
pacuer)

10.5 MeToauyeckue yKa3aHHUs 10 CAMOCTOATE/IbHOU pado0Te 00yYaloIUXCsA

CamocrosTenbHas padoTa CTYIEHTOB SBISETCS ONHOW M3 OCHOBHBIX (pOpPM  BHEAyJUTOPHOMN
paboThI pH peanu3aiy y4eOHbIX IUIAHOB U MPOTPAMM.

[lenbl0  caMOCTOATENIFHOM pPabOTBI CTYJACHTOB SBJSIETCSl OBNAZCHUE (DYyHIAMEHTAIbHBIMH
3HAHUSAMH, TPO(PECCHOHAIBHBIMA YMEHHUSMU W HAaBBIKAMH JIEATEIILHOCTU IO MPOQHIII0, OIBITOM
TBOPYECKOH, NCCIIEIOBATEIILCKOMN IS TETBHOCTH.

ITo qucnumuinne «CrienuanbHble I1aBbl PU3UKUY» MPAKTUKYIOTCS CIIEAYIOIINE BUAbI U (POPMBI
CaMOCTOSITENILHOM pabOThl CTYIEHTOB:

. TECTHPOBAHUE 110 MaTepuanaM, pa3paboTaHHBIM MPENOaBaTeIeM;

. MIO/ITOTOBKA K 3a4ETy;

. IpopaboTKa N3yyaeMoro MaTepuaia o Ne4aTHbIM M 3JIEKTPOHHBIM UCTOUYHUKAM,
KOHCIEKTaM JISKITHH;

. OTBEThI Ha KOHTPOJIbHBIE BOIIPOCHI IO Pa3/ieiaM AUCHUILINHBL;

. M3Yy4YEeHHE JIEKIMOHHOI'O MaTepuaja MO KOHCIIEKTY C MCIOJIb30BAHUEM PEKOMEHI0BAaHHOU
JUTEpaTyphl;

. [IOITOTOBKA K MPAKTUYECKUM, JJAOOPATOPHBIM 3aHATHUSAM;

. BBINOJIHEHNE KOHTPOJIBHBIX, CAMOCTOSITENIbHBIX padoT;

. BBIIIOJIHEHUE OTYETOB 110 J1a00paTOPHBIM padboTawm;

. MOJIrOTOBKA KPAaTKUX COOOIICHUH (110 YKa3aHUIO MPEnoaaBaTes).

CamocrosrenbHas paboTa oOecreunBaeT MoJAroTOBKY 00ydaroierocs K ayIMTOPHBIM 3aHATHIM U
MEPONPHUATUAM TEKYIIEr0 KOHTPOJISA M NPOMEKYTOYHOM AaTTeCTallMM 110 M3y4aeMOW JHCLHILIAHE.
Pe3ynpTaThl 3TOH MOATOTOBKHM HMPOSBIAIOTCA B aKTUBHOCTH OOYYaroIErocsl Ha 3aHATUSX M B KauecTBe
BBITIOJITHEHHBIX TTPAKTUYECKUX 3aJJaHUM, OTUETOB U APYTUX (HOPM TEKYIIETO KOHTPOJIS.

JUiss BBITOJIHEHUSI CaMOCTOSITETIbHOM pabOThl NpPU H3YYEHHM TUCHMIUIMHBI CTYIEHTBI MOTYT
HCIIOJIb30BaTh CIEMAIN3UPOBAHHbIE ayIuTOpuu (cM. Tabi. 9.1), 00opyaoBaHHE KOTOPBIX 00ecreurBaeT
noctyn uepe3 «VHTepHET» K 3JEKTPOHHOW HH(POPMAIMOHHO-00pa30BaTENbHONW Cpele MHCTUTYTa U
ANIEKTPOHHONW OMOIMOTEYHOW cucTeMe, TIJie pacrnojararmTcs YydyeOHble H y4eOHO-MEeTOJIUYEeCcKue
MaTepHualibl, KOTOpble MOTYT OBbITh HCHOJb30BAHBI U CAMOCTOSTENbHOW paboThl. CamocTosTenbHas
paboTa MOXKET MPOXOJUTh B 1a00OpaTOpuUsiX (PU3UKHU, J0MA.

st oOyuaromuxcs 1o 3a04Hoi (opMe 00ydeHHUs CaMOCTOSITeNIbHAsT padoTa SBISIETCS OCHOBHBIM
BUJIOM Y4€OHOM NeATEIbHOCTH.

10.6 MeToauYecKHe YKa3aHUA M0 06ecne4eHUI0 06pa30BaTe/IbHOr0 MpoLecca

1. Meroandeckue pEeKOMEHIAIUA TI0 OpraHW3alk ayauTOopHON padoTel. [IpuHATE YueOHO-
MeroandeckuM coBeroM HI'TY mm. P.E. Anekceesa, mpotokon Ne 2 ot 22 anpenst 2013 r. DnexkTpoHHBIN
anpec:https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu
/metod_rekom_auditorii.PDF.

2. Metoauveckre peKOMEHAAIMH 110 OPTaHW3aIlMi ¥ TUIAHUPOBAHUIO CAMOCTOSITENTLHONW pabOThI
CTyleHTOB o nucuumuimuae. [Ipuasater YueOHo-meTomuueckum coBetoM HI'TY um. P.E. Anekceesa,
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IIPOTOKOJI Ne 2 oT 22 anpes 2013 T. ONEKTPOHHBIN azapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/meto
d_rekom_srs.PDF.

3. YuebHoe nocobue «lIpoBeneHne 3aHATHII C TPUMEHEHUEM MHTEPAKTHBHBIX (POPM U METOIOB
o0yueHus», EpmakoBa T.1., WBamkun ET., 2013 T. DNEeKTPOHHBIH ajzpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/prove
denie-zanyatij-s-primeneniem-interakt.pdf.

4. YuebHoe mocobme «OpraHuzamus ayJIuTOPHOW pabOThl B 00pa30BaTENIbHBIX OPTraHU3AIUIX
Bblcllero oOpazoBanusi», MBamkun E.I'., Xykxosa JLII., 2014 r. DiekTpoHHBIH ajpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/organ
izaciya-auditornoj-raboty.pdf.
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