MMHUCTEPCTBO HAYKHU U BRICHIEI'O OBPA30OBAHUS POCCHUICKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 3

YTBEPXIAIO
PykoBonuTens 06pazoBaTeIbHON IPOrpaMMBbI

I.T.H., Ipod.

(IOIDKHOCTB, y4. CTEIEHb, 3BaHUE)

A. B. Konsuib1ios

(MHHLHATTBL, (baMleﬂ)

(moxnuck)

«10» deBpans 2026 r

PABOYAS ITPOTPAMMA JJMUCLTATTJIMHBI

«HpI/IKJ'IaI[HaH OIITHKa»
(HaumeHoBaHMe JUCIUILINHEL)

Ko nampaBieHust moaroroBku/

03.03.01
CIEMAIBHOCTH

HaumeHnoBanue HallpaBJICHUA
HOI[FOTOBKI/I/ CIICHUaJIbHOCTH

HpI/IKJ'IaI[HBIe MaTE€MaTuKa U (bmm(a

HaunmenoBanue HaHpaBJIeHHOCTI/I/ HpI/IKJ'IaI[Ha}I (I)I/ISI/IKa )51 I/IH(l)OpMaI_II/IOHHBIe TCXHOJIOTHUHU B

CIIeIHATN3aIUH HAHOMH/YCTPHH
dopma o0ydyeHus OYHast
l'ox mpuema 2026

Canxkr-IlerepOypr — 2026




Jluct cornacoBanus pabodeil MporpaMMbl JUCHUTUTHHBI

[Iporpammy cocraBui (a)

7011, K.(.-M.H., JIOII. %ﬁzozs IO. A. HoBukoBa

(OKHOCTB, Y4. CTETICHB, 3BAaHHE) wvma) (VMHUIHATEL, (aMuIIHs)

[Tporpamma omoOpeHa Ha 3aceqanuu kapeapsl Ne 3

«10» deBpains 2026 r, nporokoa Ne 12

3aeayrommii kadempoit Ne 3

I.T.H., Ipod. M’E%; 10.02.2026 A. B. Konbuib1ios

(y4. cTeneHs, 3BaHUE) (moamucs, nara) (MHUTHATEI, (aMUITHs)

3amecturens nupektopa uHctutyra GIITU mo meToauueckoii padbote

JIOII., K.T.H., JIOII. % 20.02.2026 H. 10. Edpemon

JIOJDKHOCTb, Y4. CTCHICHb, 3BaHUE ~—"(noxnuc, 1ata UHULUANBL, haMUIUs
ya



AHHOTanus

Hucuunnuna «[IpukianHas onTHka» BXOAUT B 00pa30BaTEIbHYIO MPOTPAMMY BBHICILIETO
o0Opa3oBaHusl — IporpaMMy OakajaBpuaTa IO HAINpPaBICHHIO MOJITOTOBKHU / CHENHATbHOCTU
03.03.01 «IIpuxknagaple mMaTemMaTHka W (Qu3nuka» HampaBiaeHHocTH «llpuknagHas Qusuka u
WH(POPMAIIMOHHBIE TEXHOJIOTMH B HAHOWMHAYCTpuM». JlUCIUIUIMHA peanusyercs Kadempoi
«Ne3y.

JlucuumnivuHa HaneneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICAYIOIINX KOMIIETCHITHIA:

OIIK-5 «CmocobeH ywacTBOBaTb B NPOBENCHUHM (YHIAMEHTAIBHBIX M TPHKIATHBIX
UCCJICIOBAaHUIA U pa3paboOTOK, CaMOCTOSTEIHPHO OCBAaMBATh HOBBIE TEOPETUUYECKUE, B TOM YHCIIC
MaTeMaTU4YeCKHe, METOIbl MCCIEOBaHUN W paboTaTh HAa COBPEMEHHOM SKCIEPHUMEHTATHHOU
Hay4YHO- HCCJIEAOBATEIBCKOM, N3MEPUTEIBHO- AHATUTUYECKON U TEXHOJIOTMYECKON anmapaType»

[TK-3 «CnocobeH moAroTaBiIuBaTh U 0POPMIISATH TEXHUKO-IKOHOMUYECKHE 00O0CHOBAHHMS
JUTSL TEXHOJIOTHH 3aTUTAHMPOBAHHBIX K IPOU3BOJICTBY MPUOOPOB)

[IK-4 «Cnocoben paspabaThiBaTh TEXHUYECKHE TPEOOBaHMS K MOJECpPHHU3AIUU
TEXHOJIOTMUECKUX JMHUN C 1EeNbI0 peaju3alMi KOHLEMIMK MPOU3BOACTBA M ONTHUMHU3ALMU
TEXHOJOTMYECKHUX MPOIECCOB C y4ETOM TPeOOBaHUI CCTEM MEHEIKMEHTA

ConeprxkaHue NUCHUILUIMHBI OXBaThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C MTPOCKTUPOBAHHEM,
pacyeToM THUIIOBBIX ONTHYECKUX CXEM, CHHTE30M THUIOBBIX 3JIEMEHTOB, KOMIIbIOTEPHBIM
MPOEKTUPOBAHUEM ONTHUKHU.

[IpenogaBanue AMCUMIUIMHBI MpeAycMaTpUBaeT cieayionie (OopMbl OpraHU3aIUH
yueOHOro mpoIliecca: JIeKIUH, J1abopaTopHbIe paboThl, MPAKTUYECKUE 3aHATHS, CAMOCTOSTEIbHAS
paboTta 00yuaromerocs, KypcoBoe mMpOeKTUPOBAHHE.

[IporpamMmmoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO0miasi TpyA0EeMKOCTh OCBOEHHS JUCHHUILIMHBI COCTABISET 7 3a4ETHBIX €IUHUI], 252
yaca.

SI3bIK 00yUeHUS IO JUCIMILTAHE «PYCCKHID.



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1.

[{enn npenogaBanusi TUCIUTUTAHBI

- TIONy4YeHHUE CTYJICHTAaMH HEOOXOAMMBIX 3HAHWI U HABBIKOB B 00NAcCTH (U3UKH, TEXHUKU U
OIITHUKH JIa3€POB, ONTHYECKUX UHTEP(HEPEHIIMOHHBIX MOKPHITUSIX;

- TPEACTaBICHUE BO3MOXKHOCTH CTYACHTaM pa3BUTh U MPOJAEMOHCTPUPOBATH HAaBBIKU B
HCIIOJIb30BAaHUU, CO3/ITaHUH, pacueTax JIa3epHbIX CUCTEM;

- CO3/aHHE TOAJCPXKHBAIONICH 00pa3oBaTeNbHON Cpelbl

TEXHUYCCKUX NJUCHHUIIINH.

npenogaBaHvsa IJjid OCBOCHHA

1.2. JlucuumiuHa BXOAUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeNbHON MPOrpaMMbl
BhICIIeTO oOpasoBanus (nanee — OIT BO).
1.3. TlepedeHs IIaHUPYEMBIX PE3YIHTATOB OOYUEHUS MO TUCIUIUIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.
B pesynbrate M3ydeHUs AUCHUILIMHBI OO0YYarOUIUIiCs MOJDKEH 00JIafaTh CIEAYIOIIUMU
KOMIIETCHIIMSIMY WM UX 4acTAMHU. KOMIETCHIIMM U MHIUKATOPHI UX JTOCTH)KEHUS NPUBEICHBI B

Tabimue 1.

Ta6mmma 1 — I[lepedenb KOMITETCHIIMI ¥ WHIUKATOPOB UX TOCTHIKCHUS

Kareropus (rpynna)
KOMIIETEHIIUH

Koo n
HAaNMCHOBAHHC
KOMIICTCHIINU

KOI[ U HAUMCHOBAHUC MHUKATOPA
JOCTHIXKCHHUA KOMIICTCHIIMHN

OIIK-5 Cnocoben
y4acTBOBAaTh B
NPOBEICHUHU
byHIaMEHTATBHBIX U
TPUKJIATHBIX
HUCCIENOBAaHUN U
pa3paboToK,
CaMOCTOSITEIILHO
OCBanBaTh HOBBIC
TEOpPETUYECKHE, B

OIIK-5.3.1 3HaTh OCHOBHBIE HAIIPaBJICHUS
npoBeeHUS (PYHTaMEHTAIBHBIX U
MPUKJIQHBIX UCCIeIOBAaHUN U pa3paboToK
OIIK-5.Y.1 ymMeTh ocBauBaTh HOBbBIE

TOM YHCIIE TEOPETHUYECKHUE, B TOM UUCTIE
O6menpodeccrnoHaabHbIE .
MaTeMaTU4YecKue, MaTeMaTHYeCKHUe, METOIbl UCCIIeI0BaHUI
KOMTIETEHITHH
METOJIbI OIIK-5.B.1 B1aneTs HaBBIKAMU padOTHI HA
HCCIIETOBAaHUIN U COBPEMEHHOM IKCIEPUMEHTAIBHON HAyYHO-
paboraTh Ha HCCIIEA0BATENbCKOM, U3MEPUTENBHO-
COBPEMEHHOU AHAJIMTUYECKON Y TEXHOJIOTUYECKOMN
9KCIIEPUMEHTANILHOM | ammapaType
HAy4YHO-
HCCIICIOBATEIbCKOM,
U3MEPUTEILHO-
AHAJIUTUYECKOU U
TEXHOJIOTUYECKOUN
anmnaparype
[1K-3.3.1 3HaTh 6a30BBIC TEXHOJIOTHYECKUE
[TK-3 Cnocoben
MPOLIECCHI U TEXHOJIOTUYECKOE
MOJIrOTAaBIUBAThH U
000pyI0OBaHUE, UCIIOJIb3yEMBIE B
0(OPMIISITh TEXHHUKO-
MIPOU3BOJICTBE HAHOCTPYKTYPUPOBAHHBIX
SKOHOMMYECKHE .
[Tpodeccuonanbubie MaTepHuaioB u MPUOOPOB KBAHTOBOM
000CHOBaHUS TSI
KOMITETEHIIUH . ANEKTPOHUKHU U POTOHUKHU
TEXHOJIOTH
[TIK-3.VY.1 ymetb pazpabaTbiBaTh TEXHHKO-
3arIaHUPOBAHHBIX K
SKOHOMHYECKHE 000CHOBAHUS B
MIPOU3BOJICTBY
COOTBETCTBUH C HOPMAaTUBHBIMU
npubopoB

JOKYMEHTaMU




[1K-3.B.1 BnageTh HaBbIKaMU OMPEACICHUS
3TallOB U HOpSI,Z[Ka BBITIIOJIHCHU A pa60T

[1K-4 Ciocoben

pa3pabaTbIBaTh
TEXHUYECKUE
I1K-4.3.1 3HaTh pyKOBOASIINE MaTEpUabl
TpeOOBaHUS K
o pa3paboTke U 0HOPMIICHHIO
MOJICpHU3ALUI .
TEXHOJIOTUYECKOM TOKyMEHTaluU
TEXHOJIOTUYECKUX
. [1K-4.Y.1 ymets pa3pabaTbiBaTh
JVHUH C LENbIo
[IpodeccuonanpubIe U — TEXHUYECKHE 3aJ]aHNs Ha MOJICPHU3ALINIO
KOMIIETEHIIUH P TEXHOJIOTUYECKUX YYaCTKOB
KOHIIETILUU
[1K-4.B.1 BnaneTs HaBbIKAMH pa3pabOTKU
IPOM3BOJICTBA U .
TpeOOBAaHUI K TEXHUUYECKUM NapaMeTpam
ONTUMU3ALNH
OTAENBHBIX €JMHULl 000PYAOBAHHS U
TEXHOJIOTUYECKUX

TEXHOJIOTHYECKUX YUACTKOB
MPOIIECCOB C YYETOM

TpeOoBaHU cucTeM
MEHEHKMEHTA

2. Mecro aucuumuinHabl B cTpykType Ol

JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHUCS
IIPYU U3YYCHHUH CICAYIOIINX JUCLIMILINH:

— «@U3NYeCKre OCHOBBI HAHOTEXHOJIOT U,

— «DJIEKTPOHUKAY.

3HaHUA, TOJYyYEHHBbIE NPU HM3YYEHUU MaTepuana JaHHOW AMCLUIIIMHBI, MMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U HCIIONB3YIOTCS IIPU U3YYEHUH APYTUX JUCLUILINH:

— «®Dusuka a3zeposy,

— «IIpousBoacTBEHHAS TPAKTUKAY.

3. O0BeM u TPyIOEMKOCTh TACIUILTAHBI
Jlanuele 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIBHBIX BHJIOB y4eOHOU
paboThI O AUCLUILINHE (M paclpeAeIeHne 3TON TPYJOEMKOCTH IO ceMeCcTpaM) IPeACTaBICHbI B
tabnure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

Bl yueGHOM paboTI Beero TpynoeMKoCTh O ceMecTpaM
Ne5 Neb
1 2 3 4
Oowan mpyooemKocmp oucCyunIuHLl, 7/ 952 4/ 144 3/ 108
3E/ (uac)
H3 nux uacoe npakmuueckoit n0020moeKu 51 17 34
AyoumopHnuie 3anamus, BCEro 4ac. 102 51 51
B TOM YHUCJIC:
nexuuu (JI), (gac) 17 17
npakTuueckue/cemunapckue 3anatus (113), 34 17 17
(gac)
nabopaTtopHbie paboTs (JIP), (uac) 34 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac) 17 17
9K3aMeH, (Jac) 63 36 27
CamocmosamenvHas paboma, Bcero (dac) 87 57 30
Buo npomesxcymounoit ammecmayuu: 3auer, k3
mudd. 3auer, sx3amed (3auer, Judd. 3aq, " OK3. OK3.
DK %) OK3.




*%

Ilpumedanue: KaHIUAATCKHIN SK3aMEH

4. ConepxaHue JUCHUTUIUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI 10 pa3fiesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMbl JUCHUTIINHBI U KX TPYAOEMKOCTh TPUBEICHBI B TAOIUIE 3.

Ta6mmia 3 — Paznensl, TEMbI TUCIMIUIAHBI, UX TPYTOEMKOCTh

Pa3nensl, TEMBI TUCIIUILUINHBI Jexmmn | TI3 (C3) P KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 5
Paznen 1.
VYpaBuenus Makcsesia
1.1 Ilpeamer u conepkaHne AUCLUIIINHBIL. 4 5 5 19
1.2 DnexTpoMarHuTHbIE BOJHBI
1.3 UnTerpanbHas u auddepeHnuansuas popma
ypaBHeHU MakcBeia
Paznen 2.
CBOMCTBA 2JIEKTPOMArHUTHBIX BOJIH
2.1. MonoxpoMaTtnyHocTh. KorepeHTHOCTS. 5 6 6 19
Hanpasnennocts. IHTEHCUBHOCTH
2.2. Untepdepennms. Audpaxims. Aucnepens.
Pa3nen 3.
[IpoxosxaeHue BOJIH uepe3 rpaHuIly Cpes
3.1. YpaBuenusa @penens. [Ipenomienne cBera Ha 8 6 6 19
rpaHule. AHaau3 ClIEKTPOB OTPAKEHHOTO U
MPONIEIIIET0 U3ITYYEeHHUS.
5
Hroro B cemecTpe: 17 17 17 57
Cemectp 6
Paznen 4. OnTuueckoe NpUMEHEHUE TOHKHUX 5 5 10
IJIEHOK
Pa3pnen 5.
[IporpaMMsbl cHHTE3a CIIEKTPOB IJIEHOK U 6 6 10
MHTEP(PEPEHIIMOHHBIX CTPYKTYP
Paznen 6.
AHanu3 NpoxoKICHUS CBETa Yepe3 CIOUCThIE 6 6 10
CTPYKTYpPbI
Brimonaenue kypcoBoi paboThl 17
Uroro B cemectpe: 17 17 17 30
Hroro 17 34 34 17 87
[IpakTnueckass MOATOTOBKA 3aKJIOYaeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUHU

Oo0y4aromKUMHUCS ~ ONpENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oy;ymien

poQeCCHOHATLHOMN NeATETLHOCTBIO.

4.2. CopaepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIE 4.

Ta6mmia 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep paznena

HasBanue u copeprxanue pa3aeinoB U TeM JEKITMOHHBIX 3aHATUN




Pasnen 1

YpaBuenns MakcBesuia
[Ipeamet u conmepkanue AUCIUIUIMHBI. DJIEKTPOMATrHUTHBIE BOJHBI.

Wnrerpanbias  u  auddepennmansHas  dopma  ypaBHEHUH
Makcsemia.

Pasnen 2

CBoiicTBa 2JIEKTPOMATHUTHBIX BOJIH
MOHOXpPOMAaTUYHOCTb. KorepenTHOCTS.

Bekrop VYmoBa-lIloitHTHHTa.

HanpasneHHOCTS,
MHTEHCHUBHOCTb. WnTepdepenms.

Hudpaxmms. ducmepcus.

Pa3nen 3

IIpoxo:xkaeHne BOJIH Yepe3 rpaHuLy cpel
VYpaBuenuss ®Dpenens. Ilpenomienue cBeta Ha TpaHuLe. AHaIu3

CHEKTPOB OTPAXKEHHOT'O M MPOLIEAIETO U3ITy4YEHUS.

Pa3znen 4

OnTnyeckoe NnpuMeHeHUe TOHKUX MJIEHOK
CuHTE3 TOHKHUX IUIEHOK M MOKPBITHI. ONTHYECKHME CBOWCTBA
TOHKOIUJIEHOYHBIX MaTepUasoB.

Pa3nen 5

IIporpammbi CHHTE3a CIIEKTPOB IJICHOK "
HHTep¢epeHINOHHBIX CTPYKTYP

CrniekTpaibHble XapaKTEPUCTUKN TOHKOIUIEHOYHBIX MAaTE€pPUAJIOB.
CrieKTphbl NOTJIONIEHUS, CIIEKTPBI ponyckanus. [Iporpammsl i

CHHTE3a CIIEKTPOB IJICHOK U MHTEP()EPEHLIMOHHBIX CTPYKTYP.

Pa3nen 6

AHaJIU3 NPOXO0KIEHUS CBETA Yepe3 CJA0OUCThbIe CTPYKTYPbI
B3aumoneiicTBue cBeTa CO CIOUCTBIMU TMOKPBITHSAMH. AHAIN3
MIPOXOXKJICHHSI CBETA YEPE3 CIOUCTHIC CTPYKTYPHI.

4.3.

[IpakTrueckue (CEeMHUHAPCKUE) 3aHATHS

TeMmbl mpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IIPUBECHBI B TAOIUIIE 5.

Ta6mmma 5 — [IpakTudeckue 3aHsITH U UX TPYJTOEMKOCTh

W3 sux Ne

No | Temsbl mpaktrdyeckux | DopMbl MpakTUYECKUX | TpPymOEMKOCTb, |IPAKTUYECKOU [pa3aeia
/11 3aHATHI 3aHATHI (uac) MOATOTOBKH, | IACIIMII
(dac) JIMHBI
Cemectp 5
1 AHanu3 ypaBHEeHUH Penrenue 3anau 5 1
Makcsemna mis
JTUDJICKTPUKOB U
MOJIYITPOBOJTHUKOB
2 CaoiicTBa Penrtenue 3anau 6 2
AIEKTPOMArHUTHBIX
BOJIH
3 | YpaBuenus Openens Pemenue 3amau 6 3
Cemectp 6
4 Onruueckue Penrenue 3anau 5 4
CBOMCTBaA
TOHKOIUIEHOYHBIX
MaTepuasioB
5 CrekTpsbl MJIEHOK U Penrenue 3anau 6 5
UHTEPPEPEHIIMOHHBIX
CTPYKTYp

6 Amnannz Pemienne 3amau 6 6




MIPOXOXKJICHHS CBETA
4epe3 CIIOMCThIC

CTPYKTYPHI

Bcero

34

4.4. JlabopaTopHbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb ITPUBEICHBI B TAOIUIIE 6.

Ta6mmia 6 — JlabopaTopHbIe 3aHITHS U MX TPYJ0EMKOCTh

N3 Hux Ne
Ne HaunmenoBanue mabopaTopHbIx paboT TpynOEMKOCTS, | MPaKTHUCCKOH | pasiena
/11 (gac) MMOJATOTOBKH, | HUCIIWII
(gac) JIUHBI
Cemectp 5
1 | bunpuszma @penens 4 1
2 | Konbira Herotona 4 2
3 | Audpakuus miocKux BOJH HA MIETH 4 3
4 | IndpakuroHHas penieTKa 5 3
Cemectp 6
5 | [lonsipuzanus ceeta 4 4
6 | OnpeneneHue JUIMH BOJIH ¢ IOMOULIBIO 4 5
CHEKTpOMETpa
7 | IIpoBepka 3aKOHOB TEIUIOBOT'O U3JIYYEHHUS 4 6
8 | U3yuenue porodddexra 5 6
Bcero 34

4.5. KypcoBoe nMpoeKTHUpOBaHKE/ BHITIOITHEHUE KYPCOBON PabOThI

[lenp KypcoBoii pabOTHI:
YacoB npakTUYECKON MOATOTOBKHU:

[TpumepHbIe TEMBI 331aHUI Ha KypCOBYIO paboTy mpuBeneHs! B pazaene 10 PITI.

4.6. CamocrosrenbHas paboTa 00y4aronmxcs
Bunpl camocTosITenbHOM paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuna 7 — Bunbl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh

Bun camocrositensHOM paboTh BS{ZEO, Cemectp 5, yac Cemectp 6, Hac

1 2 3 4
N3yuenue TeopeTnueckoro marepuaia 35 20 15
nucuuriuael (TO)
[ToaroroBka Kk TeKyliemMy KOHTPOJIIO 2 17 5
ycneBaemoctu (TKY)
[ToaroroBka Kk MpoOMeKyTOYHOM 30 20 10
arrectaruu (ITA)

Bcero: 87 57 30

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENIEHON PabOThl 00yUarOIUXCsl 0 JUCHUIUTHHE (MOJIYJIIO)




Y4eOHO-METOAMYECKNE MaTepHalbl sl CaMOCTOSATEIbHOW PabOThl OOYYArOMIMXCs YKa3aHBI B
na. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepeuyeHpb neYaTHBIX U SJCKTPOHHBIX y4eOHBIX M3/1aHUH MpHUBeIeH B TabIuIIe 8.
Ta6ymmia 8— [lepeueHp meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

Komuectso
SK3EMILIIPOB B
Ugiﬂa(ll,)url))/ec bubnmorpaduueckas ccpuika 6“?;2?\;:1@
AIEKTPOHHBIX
9K3EMILIIPOB)
621.373 ®usuka Ja3epoB: y4eOHO-METOAMUYECKOE 10
d 50 nocoobue / E. H. KormukoB [u np.]; C.-
[Terepo. roc. VH-T a’POKOCM.
npubopoctpoerus. -  Cankr-IlerepOypr:
Wzn-so 'YAIL 2019. - 172 c.
53 Kypc ¢wusuku: yduebnoe mocobue / T. U. 94
T76 Tpodumona. - 21-e wu3g., crep. - M.:

Axkanemus, 2015. - 560 c.: puc., Tabn. -
(Beicmiee oOpaszoBanue). - [Ipeam. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

https://e.lanbook.com/book/1 | AramoB, H. A. TIlpuknagHas omnTHKa:
06743 yaeOHoe mocobue / H. A. Aranos. — Tomck:
TITV, 2017. - 286 c.

https://znanium.com/catalog/ | UpomoB, W. E. BonHOBbIE mpoIECCHI.
product/1093071 OcHoBHBIE 3aKOHBI : yyeOHOe mocobue / .
E. HUpomoB. — 8-¢ m3a. — Mocksa
JlabopaTtopus 3Hanui, 2020. — 266 c.

https://znanium.com/catalog/ | UpomoB, W. E.  DnekrpoMarHeTusm.
product/1984918 OcHOBHBIE 3aKOHHI : y4eOHOe mocodue / .
E. HUponmos. - 12-e wu3n. - Mocksa
JlabGopatopus 3nanui, 2021. - 322 c.

https://znanium.com/catalog/ | UpomoB, WM. E. KsantoBas ¢usuka.
product/1984909 OcHoBHBIE 3aKOHBI : yyeOHOe mocobue / .
E. WpomoB. - 8-¢ wu3a. - Mocksa
JlaGopatopus 3Hanwmii, 2021. - 261 c.

7. IlepedyeHb AIEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOK ceTn « HTepHeT»
[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nHpopmMaoHHO-
TEJIEKOMMYHHUKAIIMOHHONW cetn «MHTepHeT», HEOOXOMUMBIX JUISI OCBOCHUS TUCIMIUIMHBI
npuBe/eH B Tadsmiie 9.

Tabmuma 9 — IlepedeHp DJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HMH(OPMAIIOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTu «HTepHeT»
URL anpec HaunmenoBanue
https:/fizikaguap.ru/ O06pa3zoBarenbHbIil pecypc Kadeaps
busuku ['VAII
https://new-science.ru/category/fizika/ WNurtepuer-xypHan «Hosas Haykay.




Paznen pusuka

https://ufn.ru/ru/ DIIeKTpOHHAs BepCHUs KypHala «Y crexu
buzndeckux Hayk», OU3NIEeCKU HHCTUTYT
uM. [1.H. JIeOeneBa Poccuiickoil akagemMuu

HaykK

https://zanauku.mipt.ru/category/science/physics/ | DneKTpoHHas BepcHs KypHaja «3a HayKy»

https://openedu.ru/course/ITMOUniversity/ GEOOPT | Kypc «I'eomeTprudeckasi ONTHKA»

https://openedu.ru/course/mipt/OPTICS/ Kypc «Ontuka»

8. IlepeueHb MH(YOPMAITIOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mpoOrpaMMHOTO OOECIEYEHHUs, HCIOIb3YEMOTO IPH OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca MO0 AUCIUIIINHE.
[TepedeHs UCIOIB3yeMOTro MPOrPaMMHOTO OOeCTIeYeH s TIpeacTaBiieH B Taduie 10.

Tabmuua 10— Ilepedyens nporpaMMHOT0 00ECTIEYSHHUS

Ne n/mt HaunmenoBanue
1 MS Windows
2 MS Office
8.2. Ilepeuenp MH(OPMALOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu

OCYIIIECTBIICHUH 00Pa30BaTEILHOTO MpoIiecca Mo JUCIUILTHHE
[lepeyeHb HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTaBICH B
Tabymue 11.

Tabnuua 11— Ilepedyens HHPOPMALMOHHO-CIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmotrpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOTUMOW Uil  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Ta0muie 2.

Tabnuna 12 — CoctaB MaTepraibHO-TEXHIUUECKON 0a3bl

Ne HanmenoBaHue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ip1 HEOOXOTUMOCTH)

1 | YueOnas aynuropus /Ui 3aHITHIA JEKIIMOHHOTO THMa, 3auatuil | 196135, r. CaHkT-

CEMHHAPCKOTO TUIIA, TPYIIIOBBIX U UHIMBUIYaIbHBIX IletepOypr, yi.
KOHCYJIBTALUM, TEKYILEr0 KOHTPOJIS M IIPOMEKYTOUHOM l'acremo, a. 15,
aTTeCTalUH. ayautopust Ne32-01

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUsI, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayauTOpun; HAOOP
JI€MOHCTPALIMOHHOTO 000PYIOBAHHUS.

2 | YueOHas ayquTOpus JIs MPAKTUUECKUX 3aHATUH TUTIA, 196135, r. CaHkT-
71a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THTIA, [etepOypr, ym.
IPYIIIOBBIX U UHIUBUYaJIbHBIX KOHCYJIBTALUMI, TEKYILETO ['acremno, 1. 15,




KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUs YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
obopynoBaHue (MOIyIbHBIE TAOOPATOPHBIE YCTAHOBKH IO
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, IID — 05, DIID
— 08, IO — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00OpaTopHble PabOTHI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius mnockux BoiH, 4. JludpakiponHas pemerka,
S.IMonstpuzanus ceera, 6.0npenesieHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpothobpazosanuey r. Kazans)).

aynutopus Ne32-04

VYyebHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIy’Kalye ISl MPeICTaBIeHUs YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
obopynosanue (1.1. dypre — cniekTpomeTp HH(PpPaKpaCHBIH.
OCM

22111; 1.2. Cucrema o0paboTku gaHHBIX Ha 6aze [IDBM,
BKitouast Mmouutop LCD 18,5 u nazepHblii mpuHTED.; 2.
Cnekrpodporomerp CD — 56; 3.1. Dypbe — CHEKTPOMETP
uHdppakpacubiii ®CM 1201, Bkiatouas 6a3o0Boe MporpaMMHOE
obecnieuenue FSpec; 3.2. Cucrema 00pabOTKM JaHHBIX
cniekrpometpa Ha 6aze [I9BM, Bkmtouas monutop LCD 18,57
1 na3epHsiit npunTep; 4. Kommiekc nadoparopusiii JIKO - 2P;
5. Kommtekc ma6oparopusiii JIKO — 6P Ne28; 6. [IpucraBka
3epkanbHOTo otoopaxkenus [130 — 10; 7. [IpucraBka
3epkanbHOro otoopaxkenus [130 — 9; 8. Ilpucraska
3epKanbHOTO 0ToOpaxenus 1130 — 45)

196135, r. CaHKT-
[etepOypr, ym.
T"acremo, a. 15,
aynutopus Ne31-04a

VYyebnHas aynutopus i 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
uHpopMauu O0JIBIION ayIUTOPUH; BAKYyMHAsl yCTaHOBKA
YBPU-2 115 HanbUleHUs pa3iaMdHbIX MAaTEPUAJIOB.

196135, r. CaHKT-
[TerepOypr, yim.
I'actenmo, a. 15,
ayautopus Ne32-07

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalU

o0yyaromuxcs 1o JUCUUIUTHMHE puBeeH B Tabnuue 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl POBEICHUS IPOMEXYTOYHOM aTTeCTallN

Bun npomexyTouHoOl arrecTauuu

Hepequb OIICHOYHBIX CPCACTB

DK3aMeH

Crucok BOIPOCOB K AK3aMEHY;
DK3aMeHAI[HOHHEIC OUIICTHI,

3amaum;
TecTsl.

BrimotHeHME KypCOBOH pabOTHI DKCIepTHas OIeHKa Ha OCHOBE TPEOOBaHUM K
COJICpKAHUIO KYypCOBOM paboThI 1o

IUCLIUILINHE.




10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMpUMEHseTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemectpa MOXKET MCIIOIB30BAThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBl  YHHMBEPCHTETa,  IpaBHIIa
MCIIOJIb30BaHUsl KOTOPOW, YCTAHOBIJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUH

Xapaktepuctrka chOpMUPOBAHHBIX KOMIIETEHITHI
S-0auibHas IIKajIa PAKTCP bopvmp

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, TOCJICAOBATCIBHO U I'PAMOTHO €TI0 U3J1aract;

— OMUpAasCh Ha 3HAHUS OCHOBHOW W JOTIOJHHUTEIHHOW JIMTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYECKON
ACATCIIbHOCTBIO HAITPABJICHUSA

— yMeIi0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMbIC UM UJICH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOH CIICIUATM3HUPOBAHHBIX MOHITHH.

«OTJIMYHO»
(Ga4uTCHO»

— o0yyJarouiicss TBEPI0 YCBOWII MPOTPaMMHBINA MaTepHall, TPaMOTHO U
MO0 CYHIECTBY M3JaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOMU
JIUTEPaTypHI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOM JEsITENIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HAYYHBIE MOJIOKEHHUS;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CIIEIIUATIM3UPOBAHHBIX OHSITUH.

«XOPOLLIO
«3AuTEHO

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPaTypPhI;

— JIOMYCKAeT HECYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCHBITHIBAET 3aTPYJHEHUS B INPAKTUYECKOM IPUMEHEHHWU 3HAHUUI
HaIpaBJICHUS;

— cJ1abo apryMeHTHPYET HayYHBIE MOJIOKEHNUS,

— 3aTpynHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHUH;

— YaCTUYHO BJAJIeE€T CUCTEMOH CENMaIN3UPOBAHHBIX NOHITHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTCHO»

— o0ydJaromuiics He YCBOMJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOTO
MarepHara;

— JIOTyCKaeT  CYIIECTBCHHbIE  OMMOKH W  HETOYHOCTH  TIpH
paccMoTpeHuH Mpo0IeM B KOHKPETHOM HAIIPaBJICHUU;

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUU;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHIS,

— He (OPMYIUPYET BBIBOJOB M 000OIIECHHUH.

«HEYIOBJIETBOPUTEIILHOY
«HE 3aUTCHO»

10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS WA UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist sKx3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.

Ta6muma 15 — Boripocs! (3amaun) 115 9K3aMeHa

Ne i/ [Tepeuens BompocoB (3a1a4) AJisl PK3aMEHa Kon
WHJUKaTOpa
1 HazoBwute, kakoe siBieHHe Ha3bIBatOT nHTEepdhepenimeit ceera. | OIIK-5.3.1
2 Chopmynupyiite 3aKOH OTPaKECHUS CBETA. OIIK-5.3.1
3 OOBsicHUTE, KaK B3aUMHO OPHUEHTHPOBaHBI B cBeTOBOM BoaHe | OITK-5.V.1

BCKTOPbI HANPSAKCHHOCTH 3JICKTPHUYCCKOI'O ITOJIA, MarHUTHOM
HHIAYKOWH 1 CKOPOCTHU BOJIHBI.

4 [Tpoananusupyiite, rae cBeT nBuxkercs ObicTpee — B anmase (n | OIIK-5.VY.1




= 2.42) unu B Boge (n = 1.33). Bo ckoabpko pa3 pa3iaudaroTcs
CKOPOCTH CBETa B JJAaHHBIX cpeaax”?

Onumure, B 4YeM pa3IMube MEXAYy T€OMETPUUYECKON U
ONTUYECKOMN Pa3HOCTHIO X0/J1a CBETOBBIX JIyYEH.

OIIK-5.B.1

OneHute CUTyalUIO: Jy4d CBETa MaJaeT Ha TpaHMIly pasjena
nByx BemectB noj yriom 30°. Ilokazarenb mnpenoMieHUs
nepBoit cpensl paBeH 2.4. Bo3M0XXHO JiH, YTOOBI OTpaKeHHBIN
Y TIPEJIOMJICHHBIH JIydu ObUTH MEePICHIUKYISIPHBI IPYT APYTY?
Ecnu na, ompenenurte mnokaszaTenab MPETOMIICHUS BTOPOil
Cpelpbl.

OIIK-5.B.1

Jlalite omnpeneneHre AUCIEPCUM CBETa KakK  SBJICHUIO.
ITpuBeauTe NpuMepbl HAOIIOCHNS JUCIIEPCHH.

I1IK-3.3.1

VYkaxnure, Ha KaKOM PACCTOSHUHM OT IIEHTpa CHEpUIECKOTrO
3epKajia HaXO0JIUTCs ero (oKyc.

I1IK-3.3.1

[Tpoanamm3upyiite, Kakod HAMOOJBIINN TOPSIOK CIHEKTpa
MOKHO HaOJoaTh Ha MUGPAKIMOHHON pelieTke, eclid OHa
nveeT 500 MTPUXOB HA MIJITUMETP U €€ 00JTydaroT CBETOM C
muInHOM BOJIHEL 500 HM.

IIK-3.V.1

10

Uemy paBHa pa3HOCTH (pa3 IBYX CBETOBBIX BOJIH, MPU KOTOPOU
HaGJIIOIIaeTCSI MUHUMYM AHTEHCUBHOCTU?

IIK-3.V.1

11

[Ipennoxute  TeopeTHueckoe  OOOCHOBaHHWE  HAIWYUS
pangyXKHOW OKpacKd Yy TOHKUX IUIGHOK (pa3nuroe Ha
MMOBEPXHOCTU BOJIbI MACJIO, MBUIbHBIE MY3bIPU U T.I1.).

IIK-3.B.1

12

OObsicHUTe, Kakoe W300paXeHHWEe MaeT JJIBOSIKOBBITTYKIas
muH3a.  [Ipemnmoxkure cmoco0 ompeneneHus (HOKYCHOTO
pacCTOSTHUSI TAKOM JIMH3BI.

IIK-3.B.1

13

JlaiiTe ompeneneHue TMOHATHIO «IIEepUo] TU(PAKIIMOHHON
pELIETKI.

I1K-4.3.1

14

Ha3zoBuTe OCHOBHBIE THIIBI CIIEKTPAIBHBIX MPUOOPOB O THILY
JUCIEPrUPYIOILEro MIEMEHTA.

I1K-4.3.1

15

[IimockonoiApu30BaHHBIN CBET MAJAET HA AHAIU3ATOP TAK, YTO
IJIOCKOCTh MOJISIpU3aIMU cocTaBisieT yroi 30° ¢ mIoCKOCThIO
aHanu3aropa. Bo CKkoIbKO pa3 yMEHBIIUTCS MHTEHCHUBHOCTh
CBETA B YKa3aHHOM ciiy4ae?

IIK-4.Y.1

16

Pacnonoxure cienyronme CIEKTpaIbHbIE KIIACCHI 3BE3] B
HOpsiAKE BO3pacTaHus a0CONIOTHOM TeMIepaTyphbl:

A — Oeble 3Be315I,

G — KeIThIe,

M — kpacHsle,

O —romyosIie

Hcnonp3yiiTe B OTBETE 3aKOHBI M3Iy4eHHS aOCOIIOTHO
gepHoro Ttena. OOBSICHUTE MOJNYYEHHYI 3aKOHOMEPHOCTh
M3MEHEHNUS 1IBETA.

IIK-4.Y.1

17

Ouenure  nOpeAenbHBIA  YroJ  MOJHOIO  BHYTPEHHETO
OTpa)k€HUsl ISl CTEKJIA, MOKa3aTellb MPEJIOMIICHUS KOTOPOTo
paBeH n = 1.8.

IIK-4.B.1

18

[Ipennoxute crnoco® MOJNydYeHUsl IUIOCKOMOISPHU30BAHHOTO
CBETa C UCIOJb30BAHUEM OTPAXKAIOIIEH IOBEPXHOCTH.

IIK-4.B.1

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npencraBieHsl B Tadnuie 16.

Ta6mmia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera

Ne i/t

[Tepeuens BompocoB (3ana4) amns 3adera / qudd. 3ayera

Kon




WHIUKATOpa

Y4eOHbBIM IJIAHOM HE IPEAYCMOTPEHO

[lepeuenp TeM Uii KypCOBOTO TPOEKTUPOBAHHS/BBIONHEHUS KypCOBOM pabOTHI
MpeICTaBJICHBI B TaOymie 17.
Tabnuua 17 — IlepeueHb TeM 7151 KypCcOBOTO MPOEKTUPOBAHMSI/BHITIOJTHEHUSI KYPCOBOM pabOThI

No 1/ [TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHHUSI/BBITIOIHEHUS
KypCOBO# paboThI
1 IIprMmeHneHue 1a3epHOro U3JIyYEHHS B MEIUITMHE.
2 JlazepHble TEXHOJIOTUN PE3KU MAaTEPUAJIOB.
3 [TpuGops! 1 METOJIBI CHEKTPAIBHOTO aHAIN3A.
4 doToanmapaTtsl OT KAMEPhI-OOCKYPHI 10 COBPEMEHHBIX.
5 ["onorpaguueckue METOIbl B TEXHUKE.
6 JKunkokpucTanInyecKrue yCTpoicTBa 0TOOpakeHUsT HH()OpPMAITUH.
7 Pentren nugpakiimoHHbIE METOIbI UCCIIEIOBAaHHUS KPUCTAILIOB.
8 Onrtuueckue siBJIeHUS B aTMocdepe 3eMITH U TUTaHeT.
9 DJIEKTPOHHBIE JIMH3bI U AJIEKTPOHHBIA MUKPOCKOIL.
10 MeTo/1bl CIIEKTPaJILHOIO AHAJIN3A.
11 [TpyHIMIIBI TOJTYYEHUSI TOHKOCIOMHBIX M TOJCTOCIONHBIX TOJI0rpaMM U
METO/1bl BOCCTAHOBJICHUS H300paXXCHUH.
12 OcHOBHBIE TOHATHSI DypbE — ONTHUKH.
13 JByxmyueBas unrepdepenuus. Marepdepomerp MaiikenbcoHa.
14 Mmuoronyuesas uaTepdepennms. Marepdepomerp dadpu-Ilepo.
15 [Tonspu3alinoHHbIE NPU3MBI U MOJISIPOUIBI M UX TPUMEHEHUE.
16 Abeppaliui ONTHYECKUX CHCTEM U COCOOBI X YCTPAHEHHUSI.
17 AOCOpOIIMOHHBIN CIIEKTPAIBHBIN aHAJIN3 CMECH Ta30B.
18 OnTnyecku akTHBHBIE BenlecTBa. Teopus Openens.
19 DOTOYNPYTrHUE SABICHUS.
20 DIEKTPOONTHUYECKUE SIBICHUS.
21 MarauToonTHYeCKHe sIBJICHUS.
22 MonekynsipHOEe pacCesHUE CBETA B ra3ax.
23 PaccesiHue cBeTa B KOHIEHCUPOBAHHBIX Cpeaax.
24 Onruyeckasi TUPOMETPHSL.

Bompocel it mpoBeleHUS TPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTHPOBAHHUS
npeICTaBICHBI B Tabnuie 18.

Tabmuua 18 — IlpumepHbIii TepedeHb BOIPOCOB ISl TECTOB

No /it [IpumepHBIil TepeYeHb BOMPOCOB JIJIsl TECTOB Kon
MHAMKATOpa
1 VYkaxure sBICHUE, KOTOPOE UMEHYyeTCsl HHTepdepeHnret BoaH? OIIK-5.3.1
1) Orubanue BOJTHAMU MPENSATCTBHMA
2) Hano:keHue apyr Ha JApyra BOJH, WAYHIMX OT KOTepPeHTHBIX
HCTOYHUKOB
3) OTki0HEHHE BOJIH oT NEPBOHAYAJILHOTO HaIpaBJICHUS
pacnpoCcTpaHEHUs IpU NEPEXO0JIE U3 OJHOM CpPENbI B IPYTyIO
4) 3aBUCUMOCTH ()a30BOM CKOPOCTH OT JJIMHBI BOJHBI
2 OneHure, Kak COOTHOCSTCS YIUIBI TAJIEHUS O U OTPAXKEHUS ( CBETA. OIIK-5.3.1

I)a>>0o




2)oa>o

Ha=¢

4)a<e

BriGepute yrBepkaCHIE, COOTBETCTBYIOIIEE OJHOMY U3 OCHOBHBIX OIIK-5.V.1

IIOJIOYKEHUN T€OMETPUYECKOMN ONTHUKHU.

1) CBer wm3nmydaercs aToMaMd MPU  TEPEXOJax HX  MEXKIY
CTAallMOHAPHBIMU COCTOSIHUSIMU

2) B o1HOpPOaHOM cpe/ie CBeT PACIIPOCTPAHSAETCS MPSAMOJIMHERHO

3) Ceer npeAcTaBisieT co00i MOTOK YacTUIll — (POTOHOB

4) Cet npezcTaBisieT cOO0H NOMEPEYHYIO SJIEKTPOMArHUTHYIO BOJHY

[Tpoananusupyiite, yemy paBeH aOCOMIOTHBIN Mokazatens npenomienus | OITK-5.Y.1

Cpeabl € IUAJIEKTPUYECKOW MPOHUIIAEMOCTBIO € = 16 W MarHUTHOM

IIPOHUIIAEMOCTBIO U = 17

1) 1/32

2) 1/4

34

4) 1/16

[Tpoananu3upyiite, KakUM JOJDKEH OBITH yroj MajeHus cBetoBoro nyya, | OIIK-5.B.1

9TOOBI OTPAKEHHBIN JTyd COCTABJISUI € MajaromumM yroi 40°.

1) 25°

2) 55°

3) 20°

4) 45°

OuenuTe ONTUYECKYIO IMHY yTd L u3 omHoOM Touku B apyryto, ecin | OITK-5.B.1

paccTositHue MeXAy ABYMs TOYKAMH IPO3pAYHOU JUIJIEKTPUYECKON

cpeasl S = 4 M. [lokazarens npenomiieHus: cpeasl n = 1.5. Onruyeckas

JUIMHA IyTU L U3 OTHOM TOYKH B APYT'YIO COCTABUT. ..

I)S5w™m

2)6m

3)Tm

4)11m

Jliiss OOBSICHEHHSI KaKOTO SIBJICHUS MOXKET ObITh mcmonb3oBaH mpuammmn | [1K-3.3.1

I'toiirenca-®penens?

1) KorepeHTtHOCTB

2) Mudpakuus

3) Ilonspusauus

4) KopnyckynsipHO-BOJIHOBOM JTyaJiu3M

VYKaxkuTe BbIpak€HUE, COOTBETCTBYIOLIEE 3aKOHY IIPEIIOMIIEHHUS CBETA. I1K-3.3.1

1) or'ny =o' ny

2) 0,1/111 = (12/112

3) o = 0Oy

4) n;'sin o7 = ny-sin o,

[Ipoananusupyiite, 4yemy paBeH mnepuon  pemerkd, koraa | IIK-3.V.1

nudpakroHHas pernieTka cogaepkuT 200 mMTPUXOB HA MIJLTUMETP.




1) 100 MmxMm
2) 500 MxMm
3) 200 MM
4) 5 MKM

10

[Ipoananu3upyiiTe ~MHTEHCUBHOCTH CBeTa IMpH  HUHTephEpeHIUH
OJIMHAKOBBIX BOJIH C MHTCHCUBHOCTBIO | OT KOT€pEHTHBIX HCTOYHHUKOB B
TOUKE, B KOTOPOi pa3HOCTh (a3 paBHa 2*n*N (N =0, 1, 2, ...).

1) 4*1
2) 3*1
I
4) 0

IK-3.¥.1

11

OrneHute cTenenp nojsipu3anuu P cBeTa, eciii CBET MpeICTaBIIsIeT COO0M
CMECh €CTECTBEHHOT'O CBETA C IUIOCKOMOJSPU30BaHHBIM. IHTE€HCUBHOCTD
MOJISIPU30BAHHOTO CBETa B JIydye paBHA MHTEHCHUBHOCTH €CTECTBEHHOTO
CBETa.

1) 25%
2) 35%
3) 50%
4) 75%

IIK-3.B.1

12

Onpe;[enHTe THUII IOJIApU3allun CBETA, CCJIIM €ro CTCIICHDb MOJIAPpU3allun
paBHa P =1.

1) Ilnockonoasipu30BaHHBIH

2) LlupkynsapHO MOJISIPU30BaHHBIN
3) DIMNTHYECKH MOASPU30BaHHbBIN
4) YacTryHO NOJIIpU30BAaHHBIN

IIK-3.B.1

13

VY KaKkoro u3 Ten oTpaxkaTesbHas CIOCOOHOCTh OJIM3Ka K HYIIO?

1) IIpo3paunoro
2) 3epkanbHOrO
3) MaroBoro

4) YepHoro

I1K-4.3.1

14

Yxkaxkute Gopmyiy, ONpeesIoNy0 JHEPTUIO CBETOBOTO KBAaHTA!

1) E = (m*c?)/2

2) E=h*c

3) E=h*)\

4) E =h*v =h*\/c

I1K-4.3.1

15

Paccuuraiite nokazarenb NpeaoOMIIEHUS BEIIECTBA, €CJIM CKOPOCTh CBETA
MpY TIEPEXo/ie Jydya M3 BO3JlyXa B HEKOTOPOE BEMIECTBO YMEHBIIMIACH
Ha 20%.

1.2
2) 1.25
3)0.2
422

IIK-4.Y.1

16

Paccuuraiite yroa Mexay ONTHYECKMMH OCSMHU TOJSIpU3aTopa M

IIK-4.Y.1




aHanuzaropa. Ilpu mDpOXOXKAEHWM CKPEIIEHHBIX MoJspu3aropa U
aHaJIM3aTOpa UHTEHCUBHOCTh CBETa YMEHbIIIMIIACH B 4 pa3a.

1) 60°
2) 45°
3) 30°
4) 90°

17

OHGHI/ITC, BO CKOJIBKO pa3 yBeJII/I‘-II/IJIaCI: 3H€pI‘CTH‘IGCK8JI CBCTUMOCTH
a0COTIOTHO YepHOro Tena npu ero HarpeBanuu ¢ T; = 1000 K go T, =
3000K.

1) B 72 pa3za
2) B 81 pa3
3) B 88 pa3
4) B 64 paza

IIK-4.B.1

18

[Mpoananm3upyiite, Oymer nu HaOmonatecs GoTodddexr, ecnu
MJACTUHKY W3 JIaHTaHa OO0JydaTh CBETOM C JIJIWHOW BOJHBI 600 HM?
Pabota BbIX0/1a 37IEKTpOHA U3 JaHTaHa paBHa 3.3 3B.

1) ®oToaddhexT BO3MOKEH, €CIIM KaToJ HarpeTh 10 Temrneparypsl 347 K

2) He Oyaer

3) ®oToddheKT BO3MOXKEH, €CIAU JOMOJHUTEIBHO TNPUIIOKHTh K
IJJACTUHKE YCKOPSIOIIYIO PAa3HOCTh ITOTCHLUAJIOB BEIWYMHOU HE
Menee 1 B

4) ®oT103(h(HEeKT BO3MOKEH ¢ BEPOITHOCTHIO p =~ 0.5

IIK-4.B.1

Bomnpock! 1151 TpoBEpPKHU OCTATOYHBIX 3HAHUUN

19

Hpoqumaﬁme mekcm, 8bl6€pum€ npa@uﬂbelI;i omeem u 3anuuiume
ap2ymernmebl, O6OCH06b16al0M/;ue 6bl60p omeema.

YKa)KI/ITe, 4dTO U3 NCPCUUCICHHOT'O0 HC ABJIACTCA CTPOTUM YCJIOBHUCM JIA
KOTCPCHTHOCTH CBETOBBIX BOJIH.

1) OnrHAKOBOCTH aMILIUTYT
2) IlocTostHCTBO pa3HOCTH (a3
3) PaBeHcTBO JyIMH BOJIH

4) PaBeHCTBO 4acTOT

Oteer: 1) OIMHAKOBOCTH AMILIUTYA, NOCKOJIBKY A/l yCTOMYHBOM
HHTep(epeHIIMOHHOH KAPTHUHBI HE00X0AUMbI PABEHCTBO JAJIMH BOJIH
(a, cJ1e10BaTeJbHO, M YACTOT) M MOCTOSIHCTBO Pa3HOCTH (ha3.

20

Ipouumaiime mexcm, 6vibepume npaguUibHble GAPUAHMBL OMEema U
3anuwiume apeymenmul, 000CHO8bI8AIOWUE 8bIOOD OMEema.

VYkaxuTe, 4TO U3 MEPSUUCICHHOTO HUKE HE SIBIISICTCS IKCTIEPUMEHTOM
10 HAOJTIOICHUIO UHTEPPEPEHITUH CBETA.

1) Onsit FOHra

2) OnwiT ®panka u ['epra
3) Konwiia Herotona

4) Onprit lTepna u I'epnaxa
5) bunpuzma @penens

OtBer: 1, 3 m 5, Tak kak onbiThl ®panka u I'epua, Illrepna un

OIIK-5




I'epsiaxa He CBAAI3aHbI ¢ ONITHKOI.

21 Ilpouumatime mexcm u ycmaunogume coomeemcmeue. K xascooi
no3uyuu, OAHHOU 8 JleGOM Cmoabye, nodbepume NOUYUIO U3 NPABO2O
cmonbya:

[IpoBenuTe COOTBETCTBUE MEXKAY ONTUYECKU MPO3PAYHBIMU CPEAAMU U
BEITMYHUHON MX aOCONFOTHOTO TTOKA3aTeNsI MPEIOMIICHUS.
Cpena Ilokazarenb npenomiIeHus
1) Bona A)n=242
2) Anmas b)n=1.33
3) Bozmyx B)n =1
OtBet: 1-b, 2-A, 3-B

22 Ilpouumatime mexcm u ycmanogume nocied008amenbHOCmy. 3anuwume
COOMBEMCcmEYIouYIo NOC1e008aMmeNbHOCIb OVKE Clle8ad Hanpaso:
Pacrnionoxxure nepedyncieHHble BUABI AIEKTPOMArHUTHOTO M3TyYEHUS B
TIOPSIIKE BO3PACTAHUSI ITTUHHBI BOJTHBI.

A) OpanxeBblil CBET

b) ®uonerosriii cBeT

B) Undpakpacnoe uznyuenue
I') YasTpaduoneroBeie qyqdun
Otser: 'BAB

23 Ilpoyumatime mexcm u 3anuwume pPa3eepHYmMulll  0OOCHOBAHHDIU
omeem:

OObsicHUTE, TPU KaKUX YCIOBHUSX HAONIOMAETCS SBICHUE TOJIHOTO
BHYTPEHHET0 OTPaKEHHUSI CBETA.

OtBet: [lo/iHOe BHYTpeHHee OTpPakeHue HADJII01aeTCs B TOM
cay4dae, KOTJ1a CBeT NMa/iaeT U3 ONTHYeCKH 00J1ee MI0THOM cpeabl B
MeHee IUIOTHYI0 110/] HEKOTOPbIM KPUTHYECKUM YIJIOM.

24 Ilpouumatime mexkcm, 6vlbepume NPAGUILHLIL OMEem U 3anuuiume [1K-3
apeymenmsl, 000CHO8bI8AIOWUE 8b1O0D OMEema:
EcrecTBeHHBIN CBET MNPOXOAUT 4Yepe3 IMOJAPU3aTOp U aHAIU3ATop,
CKpellleHHbIe o yriaoMm 45°. Onpeaenure, BO CKOJIBKO pa3 YMEHBIIUTCS
WHTEHCUBHOCTh B CBETOBOM IIydykKe IIOCIE TIPOXOXKJICHHUS dYepes
aHaJIn3aTop.
1) B 2.5 paza
2) B 4 paza
3) B3.5paza
4) B 1.5 paza
OtBer: 2) B 4 pa3a, Tak Kak mocje NpPOXOoKAeHHsI MOJspU3aTopa
HHTEHCHMBHOCTb CBeTa ocjaldeBaeT B 2 pa3a, a mocJje NMpoXo:KIeHus
aHAJIN3aTOpPa — MPOMOPIHOHAIBLHO KBAPATy KOCHHYCA YIJIa MEXKIY
IUIOCKOCTSIMHU NOJISIPU3ALMU.

25 IIpouumatime mexcm, 6vibepume npaguibHble GAPUAHMbBL OMEema U

3anuwiume apeymeHmol, 000CHO8bI8AIOWUE 8bIO0D OMBEMA.
VYKkaxxure, Kakie U3 IIePEYUCIICHHBIX HUKE SBJICHUM pacCMAaTPUBAIOTCS B
paMKax BOJHOBOW TEOPUU CBETA.




1) Iornomenue
2) UnTepdepenims

3) Audpaxius
4) JIroMmuHeCHeHIIHS

OTtBet: 2 ¥ 3, TaK KaK NOIJIOIEHHe U U3J1y4YeHHue (JIIOMUHeCHeHIMs)
CBETa ONMCHIBAIOTCS B PAMKAX KBAHTOBOW TEOPUM CBETA.

26 Ilpouumatime mexcm u ycmaumogume coomeemcmsue. K xasucooi
no3uyuu, OAHHOU 6 1eeoM cmonbye, noobepume NOUYUIO U3 NPABO2O
cmonbuya:

VYCTaHOBHTE COOTBETCTBHE MEXKIY TEJIOM U €ro Kod(pQHUIHEHTOM
OTpaKEeHHUS.
Teno Koaddumment orpaxenus
1) Cepoe A)p=1
2) AOGCOJIFOTHO YepHOE b)0<p<1
3) 3epkanbHoe B)p=0
OtBet: 1-b, 2-B, 3-A

27 IIpouumaiime mexcm u ycmanosume nocie008amenbHOCmy. 3anuuume
coOmeemcmayouyo nociedo8amelbHoOCmyb OYK8 clleed HAnPaso:
Pacmonokutre ykasaHHbIE Cpelbl B TMOPSAKE BO3pPACTaHHS X
ONTHYECKOM IITIOTHOCTH.

A) Bona

b) Boznyx
B) Anmas
OtBer: BAB

28 Ilpoyumatime mexcm u 3anuwume pPa3eepHYMulll  0OOCHOBAHHDIU
omeem:
Ncnonb3yst 3aK0HBI TEIJIOBOTO M3JYYEHUs], MPOAHATU3UPYUTE, MMOYEMY
IpU yBEIIMYEHUH TEeMIIepaTyphl OKpacka HarpeThiX Tel HU3MEHSETCS C
KPaCHOM Ha XKENTYIO.
OtBer: CornacHo 3akoHy BuHa, QJMHA BOJHBI, Ha KOTOPYIO
NPUXOAUTCSH MAKCUMYM TeIJIOBOI0 M3JIy4YeHHsl, 00PATHO 3aBUCHUT OT
Temneparypol. IlodTomMmy ¢ pocToM Temmepatypbl MaKCHMYM
HHTEHCHMBHOCTH M3JIyYeHHsl CMelIaeTcsi B KOPOTKOBOJHOBYIO YacTh
CNEKTPA, a ININHA BOJIHBI 7KeJITOI0 CBEeTa MEHbIIIe, YeM Yy KPACHOTrO.

29 Ilpouumatime mexcm, 6vibepume NPABUILHLIL OMEemM U 3anUUmMe I1K-4

apeymenmol, 000CHOBbIBAIOWUE 8bIO0D OMEEema.
YkaxuTte, Kakoi THI OyJAET UMETh ABOSIKOBBITYKIIasl JIMH3A.

1) Cobuparomrast

2) PacceuBaromias
3) Uckaxaromas

4) Bempsimitsitonas

OrtBert: 1) CoOuparwmasi, B CHJIy B3aHMHOI OpHEHTalNH
cepryecKnX NOBEPXHOCTEI.




30 Ilpouumatime mexcm, 6vlOepume NPAGUIbHbLIE BAPUAHMBL OMEema u
3anuwiume apeymenmul, 000CHO8bI8AIOWUE 8bIOOD OMEema.
OTMeTbhTEe OCHOBHBIE THUIIBI CTIEKTPATIbHBIX PUOOPOB.

1) ITpusmenubie

2) 3epkasibHble

3) JIunzoBsIe

4) IudpakinoHHbIE

OtBet: 1 1 4, NOCKOJIBKY OCHOBHBIM 3JIEMEHTOM CIIEKTPAJIbLHOI0
npudopa sABJsieTcs1 AUCNEePrupyoOIHMii 3JIeMeHT, a JTUH3bI U 3epKaJia
JAUCIEPCHIO HE CO31AI0T.

31 Ilpouumatime mexcm u ycmaumosume coomeemcmsue. K xagucooi
no3uyul, OAHHOU 8 J1leOM Cmoibye, nodbepume NOUYUIO U3 NPABOSO
cmonbuya:

YcraHoBure COOTBETCTBHUE MEXIY ana3oHOM JUTAH
AJICKTPOMArHUTHBIX BOJIH U UX THIIOM.

Tur 51eKTPOMarHuTHOTO U3TyYCHUS Jnana3zon
1) VKB A) ~400 — 800 um
2) Buaumsiii cBeT b) ~ 10 — 400 am
3) YerpaduoneToBoe U3aydeHNe B)~1mm—10mMm

OtBet: 1-B, 2-A, 3-b

32 Ipouumatime mexcm u ycmaHosume nocied08amenbHOCmMy. 3anuuiume
COOMBEMCmMBYIOUYI0 NOCIe008AMENLHOCHb DYKE Cle6d HaNpaso:
YnopsaoubTe TPUBEACHHBIC THUIBI TOJSPHU3AIUHA DIIEKTPOMArHUTHBIX
BOJTH MO BO3PACTAHMIO CTCTICHH ITOJISIPH3AIINH.

A) JIuneitnas mossipusanus
b) EcTecTBenHnsblii cBET

B) YacTruHO mosIsipu30BaHHBIN CBET

OtBeTr: BBA

33 Ilpoyumatime mexcm u 3anuwume pPAa3eepHYMvlll  0OOCHOBAHHDI
omeem:

OOmpsicuuTe, Kakue (aKTOpbl OrPaHMYUBAIOT BO3MOXKHOCTh HAOIIOCHUS
BHemHero gororddexra.

OtBer: BHemnuii ¢pororddext HadII0A2€TCA 10 KPACHOM IPAHUIIBI
— MHUHHUMAJBHON YacTOThl NMAJAA0NIEr0 HW3JIy4YeHHsl, IPH KOTOPOH
OHO CIOCOOHO BBIPBATH IEKTPOH C IOBEPXHOCTH 00J1y4aemMoro
BellecTBa.

Ilpumeuanue. CucreMa OllecHUBaHMsI TECTOBBIX 33JaHUN Pa3IMUHOrO THIIA:

1) 3agaHue KOMOMHMPOBAHHOI'O THNA ¢ BHIOOPOM OJHOI0 BEPHOr0 OTBEeTa W3
YyeThIpex NpeAJI0KeHHBbIX M 000CHOBAHHMEM BBIOOpa CUMTAETCS BEPHBIM, €CIM INPABUIBHO
yKazaHa nu@pa U IpHUBEIEHbl KOHKPETHBIE apTyMEHTHI, MCIOJb3yeMble IpPU BHIOOpE OTBETA.
ITonmmaoe COBIMMAACHHUEC C BCPHBIM OTBCTOM OLICHUBACTCA 1 6aHHOM, HCBGpHBIfI OTBCT HJIM €TO
otcyrcTBHe — () 6amioB.

2) 3apanne KOMOMHMPOBAHHOIO THIIA ¢ BHLIOOPOM HECKOJbKHMX BADHAHTOB OTBeTa
U3 TpPeVIOKeHHbIX W Pa3BepHYTHIM 000CHOBaHMEM BbIOOpPAa CUMTAETCS BEpPHBIM, €CIIU




MPAaBUIILHO yKa3aHbl U(PBI U TPUBEACHBI KOHKPETHBIE apTyMEHTBI, UCIIOJIb3yEeMbIE MPU BHIOOpE
orBeToB. [loTHOE COBNAZICHWE C BEPHBIM OTBETOM OICHHMBAaeTCsA 1 Oayiom, €ciid JTOMYyIICHBI
OIIMOKY WJIA OTBET OTCYTCTBYET — () 6asuios.

3) 3agaHue 3aKpPBHITOro THNA HA YCTAHOBJIEHHE COOTBETCTBHS CUYHTACTCS BEPHBIM,
€CJIM YCTAaHOBJIEHBI BCE COOTBETCTBHUS (TIO3MIIMHM M3 OJHOTO CTOJIOIA BEPHO COMOCTABICHBI C
MO3UIUSAMH APYroro ctojomna). [TomHoe coBmaeHne ¢ BEPHBIM OTBETOM OIICHHBAETCs 1 Oaiom,
HEBEPHBIN OTBET WK ero OTcyTcTBHE — () OaIIoB

4) 3agaHue 3aKpPbITOr0 THNA HA YCTAHOBJIEHHE TOCJIEI0BATEIHLHOCTH CUHUTACTCS
BEpHBIM, €CIIM TMPABWIBHO YKa3aHa BCsl ToOcienoBaTeNbHOCTh 1udp. [lomHoe coBmageHue c
BEPHBIM OTBETOM OIICHHUBaeTCs 1 OayioM, eclii TOMYIICHBI OIIMOKKM WJIH OTBET OTCYTCTBYET — 0
0asuIoB.

5) 3agaHue OTKPBHITOTO THIIA C Pa3BePHYTHIM OTBETOM CUYHTACTCS BEPHBIM, €CJTH OTBET
COBMAJIa€T C JTAJOHHBIM TIO COACPNKAHWIO M ToNHOTe. [IpaBWIBHBIN OTBET 3a 3a/JaHue
orieHUBaeTcs B 3 Oasuia, eciu JOIMyIeHa O/THa OIIMOKa \ HETOYHOCTH \ OTBET MPaBUJILHBIN, HO HE
nonHbI — 1 Gam, ecnu gomyiieHo 6osee 1 ommOKY \ OTBET HEMPABUIBHEIHN \ OTBET OTCYTCTBYET
— 0 OamoB.

[lepeyeHb TeM KOHTPOJBHBIX PAOOT MO JUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OPMBI
oOydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Ta6mmma 19 — [lepederb KOHTPOJIBHBIX PaObOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  NPOLEAYPbl  OLIEHWBAHUSA
MH/IMKATOPOB, XapaKTepU3YIOIIUX JTambl (OpPMUPOBAHMS KOMIIETCHLMH, COJEpXKATCA B
JOKAJIBbHBIX HOpMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSJOK U IHPOLERYpPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTalMi 00yJaroIuxcs
I'VAIL

11. Metonuueckue yka3zaHus sl OOyJarOIIMXCSI IO OCBOCHHIO TUCITUTIIUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalONIUXCS TI0 OCBOCHHIO JICKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAYEHHE JICKIMOHHOIO MaTrepuaja — JIOTUYECKH CTPOHMHOE, CHUCTEMHOE,
riyOOKOe W SCHOE H3NIOKeHHe ydeOHOro Mmartepuasa. HasHaueHHe COBpPEMEHHOW JEKIMH B
paMKax AUCUUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(GOpPMALHIO IO TEME, a B OCBOCHUU
¢yHaaMeHTaNbHBIX Tpo0JeM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBEHIINX
JOCTH)KEHUHM Hay4dHOH MbIcau. B ydueOHOM mponecce JIeKIus BBIIOIHAET METOJ0JOIHUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMU. JIEKIus pacKpbIBAaeT MOHATUHHBINA ammapar
KOHKPETHOW o0siacTh 3HaHus, €€ MpoOJeMbl, AAeT LEeIbHOE NPEACTaBICHUE O AUCLUILIUHE,
MOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InanupyemMble pe3yabTaThl IPU OCBOEHUH 00y4YarOUMUCS JIEKIIMOHHOTO MaTepraa:

— IIOJIy4YCHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHWM, YPOBEHb
KOTOPBIX OINPEEIISECTCS LEJIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPYECKOH pabOThl COBMECTHO C IIPEIOJIaBaTEIIEM;

— pa3BUTHE NPOPECCHOHAIBHO-JIENOBBIX  KAauecTB, JIIOOBM K IMpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIILIJICHHUS.

— TOsBIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON paOOTHI;

— IIOJIy4YCHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUA HAYKM U TEXHUKU U O
IPOTHO3€ UX Pa3BUTHs Ha OJDKaMIINE TO/bI;




— HAYYHUTHCS METOAMYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTU U
MOJIOXKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
dopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TTOHITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAMEl CIIaloB U
UCIIOJIb30BAaHWEM pa3laTOYHOTO MaTepualia IPU TMPOBEACHUU KOPOTKUX TUCKyccuid 00
OCOOCHHOCTSX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTLIINHE.

CTpyKTypa MpeoCTaBIeHUs JISKIIMOHHOIr0 MaTepyaa:

— JICKIIMM COTJIaCHO paszenam (Tabim.3) u remam (1abdi.4).

11.2. Meronnveckue yka3zaHus Ui OOYYaIOUIMXCS MO TNPOXOXKACHUIO IMPAKTUYECKHX
3aHATHUH.

[TpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3aIii y4eOHOTO
mpoiiecca, 3aKJIF0YArOIIascs B BEITOJHEHUH O0YJarOIIMMHUCS T10]T PYKOBOJICTBOM TPETIO1aBaTeIs
KOMIUIEKCa YYE€OHBIX 3aJaHUi C IETbI0 YCBOGHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

[lenpro MPaKTUYECKOTO 3aHITHS ISl 00YJAIOMIErOCs SBISETCS MPUBUTHE 00YJIAOIIHMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEIBHOCTH M0 U3y4aeMOW TUCIUTIIIUHE.

[Tnarupyemblie pe3yabTaThl MPU OCBOCHUU 00YUYAIOIUMCS TIPAKTHYECKUX 3aHSATHI:

— 3aKperuvieHue, yriayOJeHue, paclHIMpeHHe W JeTalu3alus 3HAHUA TPU PEIICHUH
KOHKPETHBIX 33]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKON aKTHBHOCTH;

— OBJAJCHHE HOBHIMH METOJAAMH W METOAUKAMH HW3YYCHHS KOHKPETHOW Yy4eOHOM
JTMCITUTIIVHEL,

— BBIPA0OTKA CMOCOOHOCTH JIOTHYECKOTO OCMBICICHHS TIONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJ]aHMU;

— obecrniedeHne parMOHAIBHOTO COYETaHUsI KOJUICKTUBHOW W WHAMBHUIAyaTbHOU (HOopMm
o0OyueHusl.

TpebGoBanust K MPOBEJACHUIO MPAKTUYCCKUX 3aHIATUN

3ajaHue K BBIIOJHEHHUIO NMPAKTHUECKOW paOOThl BBIJAETCS MPENOJaBaTelIeM B Hauaie
3aHATUS B COOTBETCTBUU C IUIAHOM 3aHATHI. TeMbl mpakTHUecKuX padoT MpuBEACHHI B Tald. 5
JTAaHHOW MPOrpaMMBl.

[IpakTuyeckue 3aHATHS TPOBOIATCS B BUAE OOCYXICHHS OCHOBHBIX THUIIOB 3ajad,
CBSI3aHHBIX C TEOPETHUUYECKHMMHM BONPOCAMH, PACCMATPUBAEMbIMU B JIEKIIHOHHOM Kypce U B BUJIE
pa3bopa BOMPOCOB, KOTOPBIE MOT'YT BO3HUKHYTh y CTYJICHTOB IIPH OCBOCHUH MaTepuaa.

Mertoanuyeckue yKa3aHHMs IO IPOBEIEHHIO MPAKTHMUYECKUX 3aHATUH TNPUBEAEHBI B
CIEAYIOMMX NocoOusix, umeromuxcs B Oubnuorexke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIE:

1. DnexrtpuuectBo. Marnetusm. Omnrtuka. COopuHuk 3amad. / B.M. Angpees, W.W.
KoBanenko, E.H. Kormukos, WU.I1. Kpexrynosa, H.II. JlaBpoBckasi, H.H. JlutBunoBa, FO.A.
HoBukosa, M.O. Ilepymmna, B.K. Ilpununko, I'.B. Tepemenko, A.H. Xonogunos, FO.H.
[Mapes, b.®. Hudpun. CIIOI'YAIIL, 2019. 78 c.

2. KsantoBas ¢usuka. COopuuk 3amau / W.M Kosanenko, E.H. Kormmkos, H.II,
JlaBposckas, H.H. JlutBunosa, I'.JI. [Inexotrkuna, B.K. [Ipununko, E.B. Pytskos, FO.H. Ilapes.
CIIoI'YAIL 2015. 58 c.

Crpykrypa u dopMa 0TUETA O IIPAKTHYECKON paboTe
OTueT 0 mpakTUYeCcKOi paboTe JOJKEH COAepKaTh: TUTYIbHBINA JTUCT, OCHOBHYIO 4acTh,
BBIBO/JIBI ITO PE3YJIbTaTaM HCCIICIOBAHHM.




Ha mumynvnom nucme INOIKHBI OBITH yKa3aHBI: HAa3BAaHUE NUCLUIUIIMHBI, HAa3BAaHUE
NpakTUYeCKOH palboThl, (GamMHiIus W WHUIUAIBI TpEnojaBareis, (amMuiInsd W HHUIUAIBI
CTYZICHTa, HOMEp €ro y4eOHOM IrpyMIibl U AaTa 3aIUThl Pa0OTHI.

Ocnosnasi wacms JOJDKHA CONIEpXKaTh 3aJaHHe, pe3yJbTaThl AKCIEPUMEHTAIHHO-
MPAKTUIECKON pabOTHI, paCUeTHO-aHATUTHYECKHUE MAaTEPUabl, IUCTUHT KOJA/CKPUH dKpaHa.

Bwvi6oowvr 1o poenanHoi paboTe JOMIKHBI COAEPKaTh OCHOBHBIE PE3yIbTaThI MO padoTe.

TpeboBanust k 0hopMIICHUIO OTYETA O MPAKTUYECKOMN paboTe

TUTynbHBIN TUCT OTYETA JOKEH COOTBETCTBOBATH MIAOJIOHY, MPUBEACHHOMY B CEKTOPE
HopMatuBHOM nokymeHTanmu 'Y Al https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OT4YeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHus TpUBEIEHBI B CEKTOpPE HOpMAaTUBHOM mokyMeHTanuu [YAII
https://guap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CNHCKa WCTOYHUKOB CTYACHTaM HEOOXOIMMO PYKOBOJICTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmiIeHUS CIUCKA MCTOYHHKOB
MIPUBEJICHBI B CEKTOpe HOpMaTuBHON nokymeHTtaruu ['Y All https://guap.ru/regdocs/docs/uch

11.3. MeTonuueckne ykazaHusi Uisi OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIa0OPATOPHBIX
pabor.

B xoxe BemonHeHUs 1abOpaTOpHBIX paboOT OO0y4aIOMUKCS MODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOAUKOM M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBIM(UKAUMOHHOW XapaKTePUCTUKOW OO0Yy4aromerocs.
Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIBbHO-TIPAKTUYECKOM, pacyeTHO-
AHAJIUTHYECKON YacTe U KOHTPOJIbHBIX MEPONPUSTHH.

Brimonnenue 1abopaTtopHBIX pabOT OO0y4aromIMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3y4eHHs] JUCLMIUIMHBI, OINpENeIseMOd y4eOHbIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
00eCTeynBarOIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMs IPOLECCOB, SBICHUH M  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCLMILINHEL,

— 3aKpeIUICHHEe, Pa3BUTHE M JeTalM3alMsl TEOPETUYECKUX 3HAHWM, IMOJIyYEHHBIX Ha
JEKIUSAX;

— TOJIyuyeHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLIUILINHE;

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ 1a00paTOpPHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3ajianue ¥ TpeOoBaHUs K MPOBEICHUIO Ta00PAaTOPHBIX PaboT

B Teuenme cemecTpa Kaxablii CTYACHT B COOTBETCTBHU C pabodeid MporpaMMoi o
mucruminae Dusnka JOMKEH BBINOTHUTH OMpeeNieHHOe 4YHciio jabopaTopHbiXx pabdor. Ha
KXKIYI0 J1abopaTOpHYIO paboTy IUIAHUPYETCS HE MEeHee JBYX 3aHSATHI: OJHO Ha BBINOJIHEHHE
U3MEpPEHU, ¥ OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HE BO BpeMs 3aHSATHH, a JOMa WU B
O6ubmuoreke.

B Hagane cemecTpa 10 Hayana 3aHATUNA CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHUPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIa0opaTOpHBIX pador mo ¢usuke. [IpoxoxaeHue
WHCTPYKTaxa (PUKCUPYETCsI B CIICLIUATHHOM KypHAJIe; TaM HY)KHO 0053aTeIIbHO PACIIHCAThCS.

B naGopaTtopuio CTyIEHTBHl [OJDKEH NPUXOIUTh MOATOTOBJICHHBIMU K Ha3HauYE€HHOM
pabore. HeoOxonuMo 3apaHee MpoUYUTaTh OMHCAHHWE PAOOTHI M TEOPETHYECKHE CBEACHHS U3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0piBaiiTe O pEeKOMEHJIOBAHHOW JHTEpaType |
00s13aTeNLHO MOYYHTe B OMOIHNOTEKE BCe TOCOOMS, BBIITyCKaeMbIe KadeIpoii.

BomonusaTe paboTy CTYIEHTY pa3peliaeTcs, JUllb MOCie JOMYCKa, MOJy4YeHHOTO MOCIe
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens TOKEH YOSUTHCS, YTO CTYACHT TOHIUMACT:

- Kakwue sBIICHUS OH OyJeT HaOI0AaTh U UCCIIE/IOBATD;

— Kakad ICJIb NepCl HUM MMOCTABJICHA,



- KakMMH MpUOOpaMHU U KaK BeyTCsI U3MEPEHUS;
- KaK CJIeyeT MPOBOAUThH HKCIIEPUMEHT.

[TonydeHHBIH TOMYCK K paboTe 0OTMEYaeTcs MpernojaBaTelieM B KypHae.

B mpouecce BwImomHEHUs J1a00OpaTOPHOM pabOThl HYXHO OO0S3aTEIBHO 3alOIHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHHUN TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJbKUMHU CTYI€HTaMU BMecTe He aomyckaetcs. [IpoTokon Benercss Ha
mucte popmara A4. B mpoToKoJie TOJKHO OBITH OTPAKEHO: TOYHOE MOJTHOE Ha3BaHUE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOJUYECKUM TIocoOueM; (amwuins, WHUIIHAIIBI
CTyJIEHTa W HOMEpP TPYIIbl, GamMuInsg W WHUIMAIBI MpEnojaBareis; Tabauia TeXHUYECKHX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWEe mpuOopa, paboumii auanazoH, IeHA
JEJICHUs, KJIACC TOYHOCTH W [Ip.); MapameTphl YCTAHOBKH, Ha HEW YKa3aHHbBIC;, PE3yJIbTaThl
U3MEpEHMIl; 1aTa U MOANUCH CTyEHTA.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOMN
pydkoii. 3anuch HAOMIOEHUM W NAHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JIUIIb YEePTUTH TAOIUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIAY U MEPETHUCHIBAHUE UX B
KOHIIE 3aHSTHUS HAUYHWCTO HE PEKOMEHJYETCS; 3TO HEHY)KHas TpaTa BpEMEHH U BO3MOKHOCTb
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapareIbHOCTh M aKKypaTHOCTH Jy4YIlle MPOSBUTH
pu opOpMJICHUU OTUETA.

[To oxoHYaHWU M3MEPEHUN TMPOTOKOI 00SI3aTENBHO MAETCs Ha TIOIUCH MPETOJaBATEIIO.
be3 3T0il moAnMCcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMUCH CTyeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYAECT 3a BCE IMPOBEICHHBIC M3MEPEHUs, a MOMANUCH MpermoaaBaTels
03HAYaeT, YyTo paboTa AEWCTBUTEIHHO BBINOJIHSAJIACH U YKa3aHHbIE 3HAUECHUS ACHCTBUTEIHHO
MOJIy4YeHbl IMEHHO TE€M CTYAEHTOM, KOTOPbI COCTaBUI MPOTOKOJI.

[lo pesynbratam, 3adMKCUPOBAaHHBIM B MPOTOKOJE MU3MEPEHHM, CTYACHT J0Ma IUIIET
OTUET W 3alIMIIAeT ero Ha CieayromeM 3aHaTuu. [Ipu 3amuTe oT4eTra MOTYT OBITH 3aJaHbI
Ja00ble BOMPOCHI MO TEOPHUH M3Yy4aeMoro SBJIEHUS M IO IOJIYYEHHBIM pe3ylnbTaraM. 3a
MPHUHSTHIN OTYET TPEIoIaBaTeNlb BICTABISIET CTYICHTY OIICHKY M TIOCTIE ATOTO COOOIIaeT HOMEP
Y Ha3BaHUE Clenyromei 1abopaTopHOil paboTHI.

CrpykTypa u dhopma oTueTa 0 1a60paTOpHON paboTe

OT4er KOKEH COJIEPKaTh CIEAYIOIINE Pa3Aeibl:

1. Ilens paGoTHI.

Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OPaTOpHOM pabOTHI, OTTyHa €€ CledayeT
IIEPEIINCATh.

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

Omnucanue yCTaHOBKHU JOJDKHO OBITH KpaTkuM. CretyeT orpaHu4uThCsl (QyHKIMOHATBHON
WIN DJIEKTPUYECKON CXeMOM YCTaHOBKU. He HyXHO NpHUBOAWUTH BHELIHETO BHIA NPUOOPOB.
Jlanee HEOOXOIMMO OMHUCATH SKCIIEPUMEHT U MIEPEUUCIINTh U3MEPUTEIIbHBIE TPUOOPHI B TAOIHUIIE
TEXHUYECKHUX XapaKTEPUCTUK, IEPEHECEHHOM U3 POTOKOJIA U3MEPEHUM.

3. Paboune popmybl.

PabGounMu Ha3bIBAalOTCS TOJBKO T€ (OPMyJNbl, MO KOTOPHIM HEMOCPEACTBEHHO
NPOM3BOJATCS BBIYMCIICHUS MccenyeMbIX BennynH. CieBa B ¢popMyse JODKHO CTOATH TO, UTO
clleflyeT ONpeAeInTh, CIIpaBa - TO, YTO U3MEPSIOCh B paboTe WM u3BecTHO. Bee npuBeneHHbIe
(dopMyIIBI TOJKHBI OBITH IPOHYMEPOBAHBI.

BeiBog popMyn M IPOMEKYTOUHBIE BBIPRXKEHUS B 3TOM paszfielie IPUBOAUTH HE HYXKHO.
@opMynbl A7 BBIYMCICHHUS TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00padoTku
Pe3yJIbTaTOB U3MEPEHUI B 9TOM Pa3zAeiie TOXKE HE MPUBOIATCA.

4. Pe3ynbTaTbl U3MEPEHUN U BBIYMCICHUH.

B sTOM paznene oryera AOMKHBI ObITH NMPUBEAEHBI BCE M3MEPEHHBIE M BBIYHCIICHHBIE
pe3ynbTatbl. [lo BO3MOXHOCTH, MX HYXHO NpEICTaBIATh B BHUJAE HAITAAHBIX Tabmul. B
IPUBOAMMBIX 3HAYEHUSAX HEJb3s OCTABIATH JMIIHHUE JECATUUYHBIE pa3psas! (IogpoOHee 00 3TOM




noiieT peubr Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHWif, BCE OHU JOJIKHBI OBITH
IIPUBEJCHBI B 3TOM pa3Jere.

5. IIpumepsl BEIYUCIICHU.

B sTom pa3zgene otueTa 1OKHBI OBITH TPUBEIECHBI TOAPOOHBIE TPUMEPHI BBIYUCICHUHN 11O
Kax10il paboueit ¢opmyne. He HyX HO NpPHUBOAWUTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJIHOTO MpHUMepa Mo KaxIoil dopmyine. DTOT paszien HyXKeH A TOTO, YTOObI IMPernoaaBaTesio
ObUIO JIerye HAaUTH OIMOKY B BBIYMCICHHUAX MM U3MEPEHUSAX, €CITH TAKOBBIE BCTPETSATCS.

6. BprunciieHre NOrpemHoCTe.

B ostom pasnmene ordyera IOMKHBI OBITH MPEACTAaBICHBI (POPMYIBI, MO KOTOPBIM
IPOBOAMIIACH MaTeMaTHueckas o0paboTka pe3ynbTaToB M3MepeHuil. JIoKHBI ObITh BBHIBEICHBI
(GopMynbl, MO KOTOPBHIM BBIUUCISUINCH CHUCTEMATUYECKUE W CIy4aiHble IOTPEIIHOCTH U
MIPEACTABJICHBI IPUMEPBI BBIYMCIICHUN MO KaXKI0M U3 HUX.

DTOT pa3zen 0TyeTa CaMblil CIIOKHBIN A5 CTyAeHTOB. [1o Hemy Gosblie BCero BONpOCOB,
B HEM OojblIe Bcero omwuOOK. Teopus MOTrpentHoCcTe OOBIYHO ObIBAET HAMWCAaHA s
MOJTOTOBJICHHOTO YHTATENsI, 3HAKOMOTO C BBHICIICH MaTeMaTHKoW. B HacTosmiem mocobuu
aBTOPBI MOCTAPATUCh OCTABUTH JIUIIb CAMOE BA)KHOE IO ITOM TE€ME M H3JI0KUTh MaTepHall MO
BO3MO>KHOCTH IPOCTO.

7. T'paduku u puCYHKH.

HeGomnpime rpadgukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - popmata A4 -
NPUBOJATCS Ha OTAENBHOM JHcTe. B m000M cilydae OHU JOJDKHBI OBITh MOAMHMCAHBI U
NPOHYMEpPOBaHbI, Ha HHUX JOJDKHBI OBITh CCBUIKM B TEKCTe oTdera. I'paduku o0s3aTenbHO
BBITNOJHSIOTCS Ha MUJUIMMETpoBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BeJIMYMHA M B KaKUX E€AMHHUIAX BJOJIb Hee OTKJIajbpiBaeTcsi. Ha camMux ocsiX JOIDKHBI OBITH
HAHECEHBI TOJBKO Y3JIbl KOOPAUHATHOMN CeTKU. MI3MepeHHbIE Ha ONbITE 3HAUYEHHUS MOJIUCHIBATH
Ha ocsx He cnenyer. Ha rpaduk ob6s3arenbHO HaHOCSTCA BCE DKCIEPHUMEHTAIBHBIE TOYKH, H
MIPOBOJUTCS COEAMHSIOMAs UX JUHUA. OKOJO OAHOM MM HECKOJIBKHX TOYEK OTKJIAJbIBAKOTCS
CHUCTEMAaTHUYECKHE TMOTPEIIHOCTH COOTBETCTBYIOUIMX HM3MEpEeHu# (moapodHee 00 3TOM moOWaeTr
peyb HUXKE).

8. OxoHUaTeIbHBIE PE3YIBTAThI, UX 00CYKICHUE, BHIBOIBI.

B sTomM paszgene ordyeTa HYXKHO TOJBECTH HTOT TPOACIaHHOW padoTel. Crnemyer
Hanucarb, KaKUe MOJTY4eHbl BEJIMUNHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

Ecnu m3Mepenusi mpoBOAMIUCH Pa3HBIMH METOJIaMU, TO 00S3aTeIbHO HY>KHO CPAaBHHUTD
3TH PE3yJabTaTbl M UX MOTPELIHOCTH, CHEJaTh 3aKJIIOUEHUE, KAKOW METOJ Jydylle, TOYHEE,
yno0Hee.

Ecnu u3BecTHO TabinMYHOE 3HAUYCHHE W3MEPEHHOM BEIMYUHBI, TO HYXXHO 00s3aTEIbHO
CPaBHUTH €T0 C MOJIyUEHHBIM Ha OTbITE 3HAYEHHEM M JaTh apryMEHTHPOBAaHHOE 3aKII0ueHHe 00
UX COBIIAJCHUH WM HECOBIA/IECHUU.

Ecnu B pabote 3HaueHUs] OHON U TOM € BEIMYUHBI MOJYYEHBI SKCIEPUMEHTATIbHO U
TEOPETUYECKH, TO 3TU PE3YJIbTAThl HY)KHO 00s3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0UYeHue 00 UX COBMA/ICHUU WIIM HECOBIAICHUH.

B cnywae, xorma MeXIy CpaBHMBAacMbIMU BEJIMYMHAMHM HMEIOTCS HENOIMYCTUMBIE
pPacxXoXkJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOXKEHHE O
BO3MO>KHBIX IPUYHMHAX 3TOTO HECOBIAJCHMS.

Ecam B paGoTe cTaBWIIOCH 1EIBIO0 TPOBEPHUTHh KAKOK-TO (DHU3UUYECKUN 3aKOH WIIM U3YIUTh
SBJICHHE, TO B JAaHHOM pasjelne HeoOXOOUMO JaThb OOOCHOBAHHBIM OTBET HAa IOCTABJICHHBIH
BOITPOC.

BbIBOJ T0MKEH COOTBETCTBOBATD €N PAOOTHI.

TpeboBanus kK 0pOPMIIEHHIO OTYETA O JIAOOPATOPHON paboTe
TUTYNBHBIN JIUCT OTYETA JODKEH COOTBETCTBOBATH MIA0JOHY, MPUBEIACHHOMY B CEKTOPE
HopMmatuBHOM nokymenrtauu ['Y Al https://guap.ru/regdocs/docs/uch




OdopmiieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHusi TIpuUBEIEHb B CEKTOpPEe HOpMAaTUBHOM AokymeHTamuu [ YAII
https://guap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CNHCKa WCTOYHUKOB CTYAEHTaM HEOOXOIMMO PYKOBOJICTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmiIeHUS CIUCKA MCTOYHHKOB
MIPUBEJICHBI B CEKTOpe HOpMaTuBHOM nokymeHTtaruu ['Y All https://guap.ru/regdocs/docs/uch

MeToauveckie yKazaHWs 1O BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHHI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

1. BonnoBass ontuka. JlaGopatopueiii mpaktukym //E.H. Kotmukos, W.II.
Kpexrynona, H.I1.JIaBpoBckast, FO.A. HoBukosa, A.H. Tporun. CIIOI'YAII, 2013. 68 c.
2. BonnoBas ontuka. YueoHo-meromnueckoe mnocodue // E.H. Kormmkos, H0.A.

Hogsuxkoga, I'.B. Tepemenxo. CIIOI'YAIIL 2019. 118 c.

3. KBanToBas ¢usuka. Jlaboparopusiii mpaktukym // B.M. Auapees, M.1O. Eropog,
N.N. KoBanenko, A.B. Konbsuibnio, E.H. Kotnukos, N.I1. Kpekrynosa, H.I1. JlaBposckas, FO.A.
Hosukosa, JI.A. Ilomos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. udpus.
CIIoI'YAIL 2021. 90 c.

11.4. Meronnueckue yka3zaHHs A OOYYaloOIUXCS 10 TPOXOXKACHUIO KypCOBOTO
MIPOCKTHUPOBAHMS/BBITIOJIHEHHS KYPCOBOH PaOOTHI

KypcoBoii mpoekt/ pabora mpoBOIUTCS C ETbI0 (POPMUPOBAHUS Y O0YUAIOIINUXCS OIBITA
KOMILJIEKCHOT'O PELICHUsI KOHKPETHBIX 33]a4 IPO(PEeCCHOHATBHOM 1€ATENbHOCTH.

KypcoBoii mpoext/ pabota mo3BosieT 00y4aromeMycs:

CTpyKTypa MOsICHUTENILHOUN 3aIMCKU KYPCOBOTO MPOEKTa/ paOOTHI

CtpykTypa KypcoBOM paOOThl (MPOEKTa) BKIIOYAET B CeOSl CIEAYIOIMIME OCHOBHBIC
DIIEMEHTHI B TTOPSIKE UX PACTIONOKEHUSI:

- TUTYJIbHBIHN JIUCT;

- 3aJlaHue Ha KypCOBOE TMPOCKTUPOBaHWE (HA KYpPCOBOM MPOEKT - 00s3aTEeNbHO, Ha
KYPCOBYIO paOOTy - IPH HEOOXOIUMOCTH);

- cozleprKaHue;

- BBEJICHUE;

- OCHOBHAS YacCTh;

- 3aKJII0YCHHE;

- CIIMCOK UCTIOB30BAHHON TUTEPATYPhI (MCTOYHUKOB); MPUITOKEHHS.

TpeboBanust k 0HOPMIICHUIO TOSICHUTEIBHOW 3aIMUCKH KYPCOBOTO IPOEKTa/ paboThl

OO0s13aTeNnbHO AJIs 3aMI0JIHEHUS IPEToAaBaTeeM

TUTYJIbHBI JIUCT sensercs mepBoii cTpammueil KypcoBoii paGoThl (IpoekTa) u
odpopmitsercs o ycranoBiieHHoU popme (IIpunoxenue 1). TUTYIBHBIN TUCT HE HyMEPYETCA.

B wactu «COIEPXAHUE» mnpuBomstcs Bce pasaensl (TJaBbl) U MOAPA3JIEIBI
(maparpadgsi) KypcoBoi paboThl (IIpoeKTa), MPOHYMEpPOBaHHBIE apaOCKUMH lHppamu,
yKa3bIBAIOTCS CTPAHHUIBL, C KOTOPHIX OHHM HaumHaroTcsa. [lepBblif maparpad KakIod TIJIaBblI
(pa3mena) coAep)KUT HOMEp TIJIaBhl (pasjienia), B KOTOPYKO OH BXOJUT, U COOCTBEHHBIN
MOPSIKOBBIM HOMep. 3HaK maparpada HE CTAaBUTCSA. 3aroJIOBKU OTJIABJICHHUS JOJDKHBI TOYHO
MOBTOPSITH 3ar0JIOBKH B TeKcTe. OCHOBHOM TEKCT pabOThl COCTOUT M3 BBEICHUSA, 2 — 3 pa3zciioB
(rmaB) ¢ moxpasnenamu (maparpadaMu) U 3aKIFOUYCHUS.

HazBanue pyOpuK «TUTYNBHBIN JUCTY, «3aJaHUE», «pedeparT» U «COoAEpKaHHE» B YACTh
«Conepxanue» He BKIIOYAIOT. [[OCKONBKY TUTYIBHBIN JIUCT UMEET HyMepaluio 1, kotopas He
MPOCTABIISIETCS, JIUCT C COJEPKAaHUEM UMEET HyMepaluio 2.

HasBanme pasznmena ¢ HOMEpPOM CTpPAHUIIBI, Ha KOTOPOM OH HAYMHAETCS, COCTUHSIOT
OTTOYMEM, 3aKaHYMBAIOLIMMCS MPUMEPHO 32 OAMH CAaHTUMETP /10 HOMepa cTpaHuibl. Homepa




CTpPaHUI[ CTaBIT TaKUM 00pa30M, 4TOOBI €AMHHIIBI HAXOAUINCH MO/ €AUHUIIAMH, a IECATKH IO
necsiTkamu U T.1. OTToure He CTaBAT, €ClId MOMEIAeTCsl MEHee TPeX TOUeK.

Ha3Banus cocTaBHBIX yacTedl CoOJepKaHUSA MPUBOAATCS B TOYHOM COOTBETCTBUH C
Ha3BaHUSMHM dTHUX YaCTeH B TEKCTE KBAIM(PUKAIIMOHHOM (Y4eOHOM) pabOTHI.

I[Ipu odopmnennn yactu «Copep:kaHue» yAOOHO BOCHOJIB30BAThCA —TaOIHIIEH,
cocTosmeld U3 ABYX Irpad (Tak Kak B 3TOM Ciiydae HOMEpa CTpaHHI] OyIyT pacroiaratbcs y
IPaBoro MoJIst

€MHUILIBI [T0/1 €IMHUIIAMH, JECSITKHU MOJ AECATKaMH T.1I.), @ 3aTeM CKpbITh ceTKy. Homep
CTpPaHUIIBI MAITYT HA YPOBHE MOCIIEIHEH CTPOKH HAa3BaHMUSI.

Camo cioBo COAEPXXAHUME numetcs 3arnaBHbIMUA OyKBaMu, MOTYKUPHBIM IpUPTOM,
Kerib 14, HIeHTPOBaHHBIM CIIOCOOOM Ha TPAHUIE BEPXHETO MOJs. 3aT€M OTCTYNAIOT YIBOCHHBIH
UHTEpBall (MPOMYIIEHHAs CTPOKa) M NedaraloT camo orniaBieHue. OThenbHbIe 3JIEMEHTHI
COJIepKAaHUS OTACISIIOT APYT OT JAPYra MOJXYTOPHBIM MHTEPBAJIOM, & BHYTPHU OJHOTO 3JIEMEHTA —
OJIMHAPHBIM UHTEPBAJIOM.

B wactu «BBEJIEHUE» o6o3Hauaercs npobiaema, n30paHHas Ui U3yUCHHUS,

000OCHOBBIBAeTCSl €€ aKTyaJlbHOCTb, MOKa3bIBa€TCS CTENEHb €€ pa3paboTKH, MECTO M
3HAUEHUE B COOTBETCTBYIONIEH OONACTH HAyKW WJIH MPAKTHKHU, JAC€TCS aHAIU3 HUCTOYHHKOB U
JUTEpaTyphl, ONMPENESIIOTCS 00BEKT, MPEeaMEeT, 1IeJId U 3aJaud, METOJUKa UCCleqoBaHus (pu
HEOOXOAUMOCTH).

B wactu «OCHOBHAS YACTb PABOTBI», cocrosmeld u3 2 — 3 rnaB (pa3aenon),
U3JaraeTcs MaTepuall TeMbl, PEIaloTCs 3aJayd, MOCTaBlIeHHble BO BBeaeHHH. Co*epkaHue
paboTHl JOKHO COOTBETCTBOBATh M PACKPHIBATh HA3BAHHE TEMbI KypCOBOM pabOTHI (IMPOCKTA).
TpeboBanust K coaep)kaTeNbHOW YacTH MOAPOOHO M3JAaraeT MpemnojaBareilb B METOAMYECKUX
PEeKOMEHIalMsIX TIO0 HAMHCAaHUI0 KypCcOBOM paboThl (MIPOEKTa), BXOMAAIIUX B COCTaB
y4eOHOMETOANYECKOT0 KOMITJIEKCA TUCIUTIIIMHEI.

BAKJIIIOYEHUE» — camocTosiTenpbHass dYacTh KypCOBOM  paboThl  (ITPOEKTA).
3aKIl0YeHne HE JIOJKHO COJEpXKaTh Iepecka3 COAEp)KaHHs UCCIeA0BaHMS. 37ech MOABOIATCS
UTOTU TEOPETUUYECKOI U MPaKTUYECKON pa3paboTKU TEMbI, IPeIaraloTcsi 0000IECHHS U BHIBOIBI
[0 UCCIIeAyeMON TeMe, (POPMYIUPYIOTCS PEKOMEHIAIMH U NPEIJIOKEHHs, MOTYT HameyaTbCs
3aJauM JUIsl JalbHEHIIEero yriryoJaeHusl TeMbl B BBIITYCKHOM KBaTU(pUKalMOHHON paboTe.

«CIIMCOK MCHOJBb30BAHHOU JIUTEPATYPhI (MICTOYHUKOB)» nomenmraercs
nocie 3akiaodyeHus. BkiIoueHHble B CIIUCOK MCTOYHUKH JIOJDKHBI UMETh OTPaKEHUE B TEKCTE
pabotbl. CHHMCOK HMCTOYHUKOB CBHJETENBCTBYET O CTENEHH M3YyYEHHOCTH MpOOIeMBbl H
c(OpMUPOBAHHOCTH Y CTYyJIEHTa HaBBIKOB CAMOCTOSITENIbHOM paboThl M JOJHKEH COJIepKaTh, KaK
[IPaBUJIO, HE MEHEE 5 HAUMEHOBAHUN.

B wyacte «IIPUJIOXKEHUSA» BriIo4aroTcsi CBA3aHHBIE C BBIIOJHEHHOW KYpCOBOM
paboToii (mMpoeKTOM) MaTepHalbl, KOTOPBIE MO KAKMM-THOO0 MPUYMHAM HE MOTYT ObITh BHECEHBI
B OCHOBHYIO 4acTb: CIPAaBOYHbIE MaTepHaibl, TaOJIHUIIbl, CXEMbl, HOPMATUBHbIE JOKYMEHTHI,
00pa3ibl JOKYMEHTOB, HHCTPYKIIMH, METOAUKU (MHBIE MaTepualbl), pa3pabOTaHHBIE B IIPOLIECCE
BBITMIOJTHEHUS paOOThI, MILTIOCTPALIMK BCTIOMOTATEILHOTO XapakTepa, (OpMyJibl U T.A.

11.5. MeTonuueckne yka3zaHus JJIsi OOYJaroIIUXCs MO MPOXOXKIACHUIO CaMOCTOSTEIbHON
paboThl

B xone BBIOSHEHHUSI CaMOCTOSITEIPHOW pabOThI, 00yJalONTUiCs BBITIOJHIET PaboTy 10
3aJJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJCTBE INpENoAaBaTelis, HO 06e3 ero HemocpeCTBEHHOTO
y4acTusl.

Jnst oOywaromuxcst mo 3aoyHOi (opme OOydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOs1 KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, y oOywaromierocs Gpopmupyercs
1enecoo0pa3Hoe IIaHUpOBaHUE pabodyero BpeMEHHU, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUMN



YPOBCHL YCIIECBACMOCTU B IICPUOJ O6y‘-I€HI/I$I, MOoMOracT IMOJYYUTL HABBIKU ITOBBIIICHUA
poeCCHOHAIBHOTO YPOBHSI.

MeToauvyeckuMi ~ MaTepuajaMH,  HAMNPaBISIONIMMH  CaMOCTOSITENIbBHYIO — paboTy
00yJaroNUX CSSBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHal 1o TUCIHUILINHE;

— METOJUYECKHE YKa3aHWs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Uit 00ydJarommxcst
1o 3a049HOU (popme oOydeHwMS).

11.6. MeTonuueckne yKa3zaHWsl Ui OOYYalOIIUXCA 110 MPOXOXKICHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPEIYCMATPUBAECT KOHTPOJb KadecTBAa 3HAHUU
00yJaromuxcs, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IICNIbI0 OIICHUBAHHS XOJa OCBOCHUS
JUCIUIUTAHBL.

Texymuit KOHTPOJb OCYIIECTBISIETCS MO KalleHAapHOMY ydeOHomy rpaduky. Cpoku
KOHTPOJIbHBIX MEPOINPUSATUN U CPOKU MOJBEIEHUS UTOTOB OTOOpakatoTcsi B pabounx y4eOHBIX
wianax Ha cemectp. OOydaromuiicss OJDKEH BBIMIOJHUTh BCE KOHTPOJBHBIC MEPONPUSTHUSA,
IPEeyCMOTPEHHbIE Ha JaHHBIA CEMEeCTp, MOCJe 4Yero MperojaBareib MPOCTaBIseT OaIbHbIC
OIICHKU, HAOpaHHBIE CTYICHTAMU TI0 Pe3yJabTaTaM TEKYIIEro KOHTPOJIS.

OcHOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJarOIIUXCs SBIISTFOTCS: YCTHBIN
OMpPOC HAa JEKIMOHHBIX WM TPAKTUYECKUX 3aHATHSAX; 3alluTa J1a0opaTOpPHBIX pPadoT.
CpezactBamMu TEKYIIETO KOHTPOJIS 3HaHUM, 00OydaroUxcst MOTyT ObITh: Oecelbl mpernoaaBaTens
U 00yd4aromierocsi; KOHTPOJIbHBIE BOMPOCH! U 3amaHus. KOHTPOJIbHOE MEPONPUSITHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 32 HEro CTYACHT IOJIy4MJ OLIEHKY B Oajulax He HIDKe MUHUMAaIbHOU
OIICHKH, YCTAHOBJICHHOM IMPENoiaBaTesieM 10 JaHHOMY MEPOIIPHUATHIO.

JlukBumanus 3aJ0JDKEHHOCTH, 0Opa3oBaBIIeiicsl B cllyyae MPOIyCKa OO0YyYaromuMCs
3aHATHIA 0€3 YBaXUTEIBHONW NPHYMHBI, OTKa3a, OOYyYaromerocs OT OTBETOB Ha 3aHATHUSX,
HEYJIOBJIETBOPUTEIILHOTO OTBETa, OOYyYaIOUIerocsi Ha 3aHATUAX, HEYIOBIETBOPUTEIHHOTO
BBITIOJTHEHHSI KOHTPOJBHBIX, TA0OPATOPHBIX U MPAKTUUECKUX PAOOT MOXKET OCYIIECTBIATHCS Ha
WHAUBUAYAJIbHBIX KOHCYJIbTAIUIX.

Pe3ynbTarhl TEKyIIero KOHTPOJS YCIEBAEMOCTH OOYYAIOIIUXCS CIYXKAT OCHOBOW MJis
IPOMEKYTOUHOM aTTecTanuu: MOJydeHHs 3adeTa Mo y4eOHOM NUCUUIUIMHE WM JO0NycKa K K
Qg depeHaIbHOMY 3a4eTy WM 9K3aMEeHY M0 Y4eOHOH TUCIHITIHHE.

B teuenue cemectpa s nmomycka K JauddepeHIHaTbHOMY 3aueTy WIH 3K3aMeHY
CTYJEHTY HEOOXOIUMO c1aTh He MeHee 75% 1abopaToOpHBIX U MPAKTUYECKUX Pa0OT, BHIMOTHUTD
TECTUpPOBaHUE B cHcTeMe aucTaHimoHHOro oOydeHust ['VAII https:/Ims.guap.ru He HMXe
OLICHKH «YyJIOBJIETBOPUTEIbHO». B cllydae HEBBINOJHEHMS BBIIIEU3I0KEHHOTO CTYACHT, MpU
YCIIEITHOM MPOXO0KJICHUU MPOMEXKYTOUYHOM aTTECTAllMM, HE MOXKET MOJYYUTh aTTECTAllMOHHYIO
OLICHKY BBIIIE «YJOBJIETBOPUTEIHHO.

11.7. MeTtonuueckne ykazaHUs UIsI 00YYaIOIMIUXCS MO MPOXOKIACHUIO MTPOMEKYTOUYHOMN
aTTECTaIUU.

[IpomexyrouHas  arTecTanus  OOydYalOIIMXCS ~ MpeAycCMaTpUBaeT  OLICHUBAaHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB O00y4YeHHs Mo auciuiuimHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYyYEHHbIX OOYydYalolIMMCs B Ipolecce
M3YYEHHUs BCEW MUCHUIUIMHBI WIN €€ YacTH, HAaBBIKOB CAMOCTOATEIbHOM paboThl, CIOCOOHOCTH
NPUMEHATh MX JJIs pEUIeHUs] MPAKTHUYECKUX 3a]ad. OJK3aMeH, KaK IpaBuiIO, MPOBOAUTCS B
MeproJ; HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKOW «OTIUYHOY,
«XOPOLIOY, «YJOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEILHO.

B Teuenue cemectpa cryaeHty HeoOxoaumMo caath He MeHee 50% nabopaTopHbIX padoT,
He MeHee 50% mpakTudeckux padoT, BHIIOIHUTH TECTUPOBaHUS B cpeae LMS He HIKe OLleHKH
"ynoBIETBOPUTENBHO". B ciiydae HEBBITOTHEHUH BBIIICU3IOKEHHOTO, CTYACHT, IPU YCIEITHOM



NPOXOXKJICHUM TPOMEXYTOUHOH aTrrectaliud B (GopMe 5K3aMEeHa, HE MOXKET MOJy4YHUTh
aTTECTAIMOHHYIO OLIEHKY BHIIIE "XOpomio".

DK3aM€H MOXET MPOXOAUTh B BUJAE YCTHOI'O OIpoca WM TecTHpoBaHMs. OCHOBaHUEM
JUISL IOTMYCKa K MPOMEKYTOYHON aTTEeCTaI[MH SBJIETCS YCIEIIHOE MPOXO0KICHHE 00ydaromuMcs
TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kputepuu oniennBanust chopMHUpoBaHHOCTH KOMIIETEHLIUN 00y4Jaroerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLIUH «BBICOKUI». KommereHuun
chopMUpOBaHbl. 3HaHUS aprYMEHTHUPOBAaHHBIE, BCECTOPOHHUE. Y MEHHSI YCIIEUTHO MPUMEHSIOTCS
K pEIICHHUIO KaK TUIIOBBIX, TaK M HECTaHJApPTHBIX TBOPYECKUX 3ajaHuil. JleMoHCTpupyercs
BBICOKHI YPOBEHb CAMOCTOSITEIbHOCTH, BBICOKAS 4IalITUBHOCTh MPAKTUYECKOT0 HABBIKA.

OneHka «X0poIIo»: ypOBEHb OCBOCHHS KOMIIETEHLUN «IIPOJABMHYTHIN». KomnereHuun
chopMupoBaHbl. 3HaHUS OOIIMPHBIE, CUCTEMHBIE. YMEHHSI HOCSAT PENpOAYKTHUBHBIN XapakTep,
IPUMEHSIOTCS K PELICHUIO TUIOBBIX 3alaHui. JleMOHCTpUpYETCs JOCTATOYHBIM YPOBEHBb
CaMOCTOSTENIbHOCTH YCTOMYMBOIO MPAKTHYECKOTO HABBIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOIOBBIN».
Komnerennmu  chopmupoBansl. CdhopmupoBanbl 0a30Bble  CTPYKTYPHI 3HAaHHMH. YMEHUS
(parMeHTapHBl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYeTCs HU3KHHA ypOBEHb
CaMOCTOSATENIbHOCTU MTPAKTUYECKOIO HABBIKA.

Ounenka «HEYI0BJIETBOPUTEIbHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenoctatouHbliy. KoMmnerenuuu He copMUpOBaHbl. 3HAHUS OTCYTCTBYIOT, YMEHUSI U HaBBIKU
He c(hOpMUPOBaAHBHI.

OCHOBHBIMM OpUEHTHpPaMH NpPH MOArOTOBKE K MPOMEKYTOYHOM aTTEeCTallUh 10
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JIEKIMHA M IIEpEeYeHb PEKOMEHIAyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromemMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO paloTy,
YyTOOBI IEepe] MEpBHIM THEM Hadalda cecCHd OBbUIM CIOaHbl M 3allUIIEHBl Bce Ja0opaTOpHbIE
pabotel. OCHOBHOE B NOJATOTOBKE K CECCHM — 3TO NMOBTOPEHHME BCEro Marepuaia Kypca, IO
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BEM
paboThl pacpenesnsTh paBHOMEPHO MO AHSIM, OTBEJEHHBIM JJISi MOATOTOBKH, KOHTPOJIUPOBATDH
Ka)X/IbIii JICHb BBIMOJHEHHS pabOoThI.

Cucrema OLICHOK IIPU NPOBEIECHUH TEKYIIETO KOHTPOJS U MPOMEXKYTOYHOM aTTeCTAlMU
OCYILIECTBJISIETCS. B COOTBETCTBUU C PYKOBOAAIIMM JOKyMeHToM opranuzauuu PJIO I'VAIL
CMK 3.76 «llonoxkeHue o TEKyIIEM KOHTPOJE YCHEBAEMOCTH M MPOMEXKYTOYHOM aTTECTALIMU
CTYACHTOB M aCHHUPAHTOB, OOYyYAlOIIMXCS 10 O0pa30oBaTeIbHBIM IMPOTPaMMaM BBICIIETO
obpazoBanus B ['Y AIl» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.




JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
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IToamuce BHECIIETO
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Coneprxanne N3MEHEHUH W JOTIOTHEHUI
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