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AHHOTanus

HucuunimuHa «OnTHKa J1a3epoB» BXOJUT B 00pa30BaTENbHYIO MPOrpaMMy BBICIIETO
oOpa3oBaHusi — mporpaMmy OakajaBpuaTa IO HAIpPaBICHUIO TMOATOTOBKH/ CHEIHAIBLHOCTH
12.03.02 «OnroTexHuKa» HAMpPaBICHHOCTH «OMNTHKO-3JEKTPOHHBIC MPUOOPHI U KOMIUICKCHI.
Jucuumnmna peanusyercs kadeapoid «Ne3y.

JlucuuniuHa HaleJeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIIEIYIOMIUX KOMIIETEHIIUH]:

[IK-1 «CnocobHOCTh K (DOPMHUPOBAHHUIO TEXHUYECKUX TpeOOBaHWMN M 3aaHUN Ha
MPOEKTUPOBAHUE U KOHCTPYHMPOBAHUE ONTUYECKUX U ONTHKO- AJIEKTPOHHBIX TMPUOOPOB,
KOMIUIEKCOB U UX COCTaBHBIX YaCTE»

[IK-2 «CrmocoOHOCT, K MaTeMaTHYeCKOMY MOJICITUPOBAHUIO TPOIECCOB U OOBEKTOB
ONTOTEXHUKH M MX HCCIIEOBAHHIO Ha 06a3e MpodecCHOHANbHBIX MAaKETOB aBTOMATU3UPOBAHHOTO
IPOEKTUPOBAHUS U CAMOCTOSITENIbHO pa3pabOTaHHBIX MPOTPAMMHBIX MPOJAYKTOBY

[1IK-3 «Crnoco0HOCTh K aHalU3y, pacueTy, MPOCKTHPOBAHUIO M KOHCTPYMPOBAHUIO B
COOTBETCTBUM C TEXHMYECKUM 3a/laHUEM THUIIOBBIX CHCTEM, NPUOOPOB, ONTOTEXHUKU Ha
CXEMOTEXHMYECKOM W D3JIEMEHTHOM YPOBHSIX, B TOM 4YHCJIE C HCIOJb30BAHUEM CHCTEM
ABTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS

CopepxaHue IUCLUIUIMHBI OXBAaThIBAET KPYI BOIPOCOB, CBS3aHHBIX C IPHHLMIIAMU
JIA3epHOM TeHEepallit, ¢ XapaKTEPUCTUKAMU JIa3€PHOTO U3ITyUYEHHUS.

[IperonaBanrie TUCHMIUIMHBI TMPEAYCMAaTPUBAET ClEAyIoUMe (OpMbl OpraHU3aIUU
yueOHOro mpoiiecca: JIEKIUH, J1a0opaTopHble paboThl, MPAKTUYECKUE 3aHATHS, CAMOCTOSITEIbHAS
paboTa cTyaeHra.

[IporpamMmmMoil AMCHUIUIMHBI MPELYCMOTPEHBI CIEAYIOIIUE BUIbI KOHTPOJS: TEKYLIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOUYHAs aTTecTalus B popme 3K3aMeHa.

OO6mrast TpyAO0EMKOCTh OCBOCHHS IUCITUIUITMHBI COCTaBIIsIeT 4 3a4eTHBIX €IWHUIBI, 144
yaca.

SA3bIK 00y4YeHUS 10 AUCIMIUIMHE «PYCCKHUH »



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1.

[{enn npenogaBanusi TUCIUTUTAHBI

- MNOJY4YCHHUC CTyACHTAMU HGOGXO[[I/IMBIX 3HAaHUH M HABBIKOB B OOJIACTH TEXHUKH U OITHUKHU

Ja3epoB;

- HOpCACTABJICHUC BO3MOXHOCTU CTyACHTAM pPa3BUTb H MNPOACMOHCTPUPOBATL HABBIKU B
HCIIOJIB30BAHNHU, CO3JJaHUH, paCu€TaXx JIa3€PHBIX CUCTEM,;

- CO3/aHHE TOAJCPXKHBAIONICH 00pa3oBaTeNbHON Cpelbl

TEXHUYCCKUX NUCIHIIINH.

1.2. JucourummHa

BXOAUT B

cocCTaB

npenogaBaHvsa IJjid OCBOCHHA

yacTH, (QopMHUpyeMOH  y4yaCTHHKAMHU

00pa3oBaTeNbHBIX OTHOIIIECHUH, 00pa30BaTEeIbHON MPOTrpaMMBbl BRICIIIETO 0Opa3oBaHUs (lajee —

OI1 BO).
1.3.

[lepeueHp mIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS M0 AUCHUIIINHE, COOTHECEHHBIX C

IUTaHUpYyeMbIMH pe3ynbratamMu ocBoeHus OIT BO.
B pe3ynbrare M3ydeHus AUCUUILUIMHBI OOYYArOIMIICS NOJDKEH 00JIafaTh CIEAYIOIUMU
KOMIETEHIMSIMU WM UX YacTIMHU. KOMIETEeHIIMM U MHIMKATOPHI UX JTOCTH)KEHUS IPUBEICHBI B

Tabymue 1.

Tabmuna 1 — [epeyeHp KOMIETEHIIMNA U MHIUKATOPOB MX JOCTHXKCHHS

Kareropus (rpymnna)

Kox u HaumenoBanme

KOIL 1 HAUMCHOBAHHC MHAHUKATOPA JOCTUKCHHUA

KOMIETEHINH KOMITETEHIINH KOMIIETEHINH
[1K-1.3.1 3HaTh TpeOOBaHUs, PEIbIBIIEMBIC K
[1K-1 Cioco6HOCTh K | pa3pabaTbiBa€MOl OMTOTEXHUKE, ONTUICCKUM U
(opMHpOBaHHUIO OIITUKO-3JIEKTPOHHBIM PUOOPaM M KOMILIEKCaM
TEXHUYECKUX [IK-1.Y.2 yMeTh aHaIU3UPOBATh U ONPEAEIAThH
TpeOoBaHUi 1 TpeOOBaHUS K TapaMeTpam, IpeabsBIsIEMbIEM K
3aJlaHU HA pa3zpabaThIBaEMOU ONTOTEXHUKE, ONTHYECKUM U
[IpodeccuonanbHble | MPOEKTUPOBAHUE U OIITUKO-3JIEKTPOHHBIM IPUOOPaM M KOMIUIEKCaM
KOMIIETEHIIUH KOHCTPYUPOBaHUE C Y4E€TOM U3BECTHBIX IKCIEPUMEHTAIbHbBIX U
ONITUYECKUX U TEOPETUYECKUX PE3YJIbTATOB
onTuKo- 31eKTpoHHbIX | [IK-1.B.1 BnageTs HaBbIKaMu ONpenesICHUs,
npubopoB, KOPPEKTHPOBKU U 000CHOBAHUS TEXHUYECKOTO
KOMILJIEKCOB U UX 3aJJaHUs B 4aCTH MPOEKTHO-KOHCTPYKTOPCKUX
COCTaBHBIX YacTei XapaKTePUCTHK OJIOKOB M y3JI0B ONTHYECKUX U
OINITUKO-VIEKTPOHHBIX PHUOOPOB
IMK-2 Cnocobnocts k | [1K-2.3.1 3HaTh pa3nuyHbIe YUCICHHBIE METOJIBI,
MaTeMaTHYECKOMY B TOM YHCJIE€ PEATU30BAHHBIE B TOTOBBIX
MOJIEJTMPOBAHUIO OUOIMOTEKAX MPU PEIIEHNH KOHKPETHBIX
IPOLIECCOB U ONTUYECKUX 3a]a4
00BEKTOB [1K-2.VY.1 ymeTs pa3pabaTbIBaTh alropUTMBI,
ONTOTEXHUKH U UX peann30BbIBaTh MAaTEMATUYECKUE U
UCCIICIOBAaHUIO Ha KOMIIBIOTEPHBIE MOJEIH IS MOJICINPOBAHUS
[Tpodeccuonanbuslie | Oaze ONTUYECKUX SBJICHUN Ha A3BIKE BBICOKOTO
KOMITETEHIINH npodeccuoHaIbHBIX YPOBHSI C UCIIOJIb30BAHUEM OOBEKTHO-
[aKETOB OPHEHTUPOBAHHBIX TEXHOJIOTHH, B TOM YHUCIIE C
ABTOMATH3UPOBAHHOTO | MCIIOJIb30BaHHEM UCKYCCTBEHHOTO HHTEIJICKTA
MIPOCKTUPOBAHUS U [1K-2.VY.2 ymeTb pazpabaTeiBaTh OMOINOTEKU U
CaMOCTOATEIILHO MOANPOTPaMMBbI (MAaKpOCHI) JIJIsl pELIEHMUSI
pa3paboTaHHbIX pa3IUYHbIX 33]a4 IPOEKTUPOBAHUS U
IPOTPaMMHBIX KOHCTPYUPOBAHMSI, UCCIICIOBAHUS U KOHTPOJIS
IPOAYKTOB ONTOTEXHUKHU
IIK-3 Cnocobnocts k | I1K-3.3.1 3HaTh TUIIOBBIE CUCTEMBI U TPUOOPHI
[Tpodeccuonanbubie
aHaJIu3y, pacyery, ONTOTEXHUKH Ha CXEMOTEXHHUYECKOM U
KOMITETEHIINH

IMPOCKTUPOBAHUIO 1

9JICMCHTHOM YPOBHAX, BKJIIO4asd




KOHCTPYHPOBAHUIO B | pa3pabOTaHHBIE, B TOM YHCIIE, C

COOTBETCTBUH C HCIOJIb30BAHUCM UCKYCCTBCHHOT'O MHTCIIJICKTA
TEXHUYECKUM [TIK-3.VY.1 ymeTb onpenensats Gpuznyeckue
3a1aHUEM THUIIOBBIX MPUHIIUIIBI ,Z[GI\/’ICTBI/ISI TUITIOBBIX CUCTEM U
cucreM, IpuodopoB, MPUOOPOB, ONITOTEXHUKU B COOTBETCTBUU C
OIITOTCXHUKU HaA TEXHUYCCKUMHU TpCGOBaHI/IHMI/I C

CXEMOTEXHUYECKOM U | UCIIOJIb30BAHUEM TEOPETUYECKUX METOOB,
AJIEMEHTHOM YPOBHSX, | IIPOIrPAMMHBIX CPEACTB IIPOEKTUPOBAHUS U

B TOM YHUCIJIE C KOHCTPYUPOBaHHUS

UCIIOJIb30BAaHUEM [1K-3.VY.2 ymeTs pa3pabaTbIBaTh

cucTeM (GYHKLIMOHATIbHBIE, CTPYKTYPHBIE CXEMBI CUCTEM
ABTOMATH3UPOBAHHOTO | U IPUOOPOB ONTOTEXHUKH B COOTBETCTBUU C
IPOEKTHUPOBAHUS TEXHUYECKMMHU TPEOOBAaHUSIMHU C

HCIIO0JIb30BAHUEM TEOPETUUYECKUX METOJIOB,
MPOTPAMMHBIX CPEACTB MPOEKTUPOBAHUS U
KOHCTPYMPOBAHUS

[1K-3.B.1 BnageTb METOAMKAMU pacyeTa,
MOJIETTUPOBAHUS ACHUCTBUM, BU3yAJIU3ALINH,
aHaJM3a Pe3yJIbTaTOB ONTUYECKHUX FJIEMEHTOB U
CHCTEM C MCIIOJIb30BaHHEM
CHELUATU3UPOBAHHOTO ITPOTPAMMHOTO
obOecreyeHus

2.  Mecro pucuuniunsl B cTpykType Ol

JucnumnimuHa MoxkeT 6a3upoBaThCsl HA 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarONTUMUCS
MIPU U3YYECHHUH CIIEYIOUIUX TUCIUIIIAH:

— «MaremaTuka. AHaTUTHYECKass TEOMETPHI M IMHEHHAS areOpay;

— «MaremaTuka. MaTemMaTHYeCKHI aHaIIN3;

— «Dusnkay;

— «IIpukinagnas onTukay.

3HaHUd, TOJMy4YEHHBbIE NPU HW3YUYEHUU MaTepuana JaHHOW AUCUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITEJIbHOE 3HAY€HHE, TAK U MOTYT UCIIOIb30BATHCS MPU U3YUYEHUU JPYTUX JTUCIUILIAH:

— «OnTO31eKTPOHHBIE TPUOOPHI U CUCTEMBI.

3. O0BeM u TPyIOEMKOCTbh TACIUILTAHBI
Jlanabie 00 oOmmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 1O AUCHHUTUTHHE (M paclpeeNieHIe 3TOH TPYIOEMKOCTH [0 CEMECTpaM) MPEACTABICHBI B
Tabymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh AUCIUIIITUHBI

TpynoemMkocTs 110
Bun yuebHoit paboTbl Bcero ceMecTpam
Ne8
1 2 3

Oowan mpyooemKkocmp oucCyunIuHbl, 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npakmuueckoit n0020moeKu 20 20
AyoumopHhuie 3auamus, BCEro vac. 30 30
B TOM YHCJIE!

nexuuu (JI), (gac) 10 10

npakTuueckue/cemunapckue 3ansatus (113),

(aac) 10 10




nabopaTtopHbie paboTsl (JIP), (uac) 10 10

KypcoBoii nmpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 27 27
Camocmoamenvnas paboma, Bcero (4ac) 87 87
Buo npomesxxcymounoii ammecmayuu: 3a4er,
mudd. 3auger, sk3ameH (3auer, dudd. 3ay, JK3. JK3.
DK3.%%)

%

Ilpumedanue: KaHIUAATCKHIN SK3aMEeH

4. ConepxaHue JUCHUTUIUHBI

4.1. PacnpeneneHve TpyA0€MKOCTH AUCUUIUIAHBI 10 pa3fiesiaM U BUJAM 3aHATHIA.
PaBIIeJIBI, TEMbI JUCHUIIJIUHBI U UX pr,[[OGMKOCTB HpI/IBeI[eHI:I B Ta6JII/II_Ie 3

Ta6mmia 3 — Pa3nensl, TEMbI TUCIUILIAHBI, UX TPYIOEMKOCTh

Pa3nensl, TeMBl AUCIUTIIIMHBI H(e;;ip)m (gg) (IJ{IaIZ) (Earg) E{ES
Cemectp 8

Paznen 1. IlpuHnunel nazepHoi reHepanuu 3 6 22
Pasznen 2. XapakTepuCTHKY JIa3€pHOTO U3JIy4EHUS 2 3 4 22
Paznen 3. Tunsl 1a3epoB ¥ UX CBOMCTBA 3 7 22
Paznen 4. TenneHuus pa3BUTHS Ja3€pHONM TEXHUKU 2 21
Hroro B cemectpe: 10 10 10 87

Hroro 10 10 10 0 87

[IpakTnueckas

IMOATOTOBKA  3aK/II0YacTCA B  HCIOCPCACTBECHHOM  BBIIIOJIHCHHUU

Oo0y4aromKUMHUCS ~ ONpENENeHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oym;ymien
npodeccrnoHaIbHON AEATETBHOCTHIO.

4.2. CopepxaHue pa3ieiioB U TEM JIEKIIMOHHBIX 3aHITHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIE 4.

Tabmuna 4 — ConeprkaHue pas3eNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep paznena

HasBanue u copeprxanue pa3aeinoB U TeM JEKITMOHHBIX 3aHATUN

Pasnen 1

IpuHIUNEI 1a3epHOI reHepanuu

[Ipenmer u conepkaHue AMCUUIUIMHBL. VHIynuMpoBaHHBIE U
croHTaHHble  mepexoabl.  Koaddumumentsr  DiiHmiTelHa.
KorepeHTHOCT MHIYLMPOBAaHHOTO H3Iy4deHHsA. EcTecTBeHHOE
BpeMsl JKM3HHU, UIMPHHA CIEKTpa CIIOHTAHHOTO H3JIy4yeHUs.
JlopenueBckas popma THHUY.

BeposiTHOCT, HMHIYLMPOBAaHHBIX MepexofoB. OnHoponHOE U
HEOJHOpOAHOEe ymupeHus. [ayccoBa Qopma JMHMM IpH
JIOTUIEPOBCKOM YIIMPEHUH.  YCJIOBUS YCHJICHUS U TEHEpaluH
JIEKTPOMArHuTHBIX BOJMH B cpeze. Iloryomenue u ycunenue.
NuBepchas cpena. Ceuenue nornomeHus. IPpdekt HacwlmeHus.
MMy ibCHBIN peXUM, SHEPTUST HACBIILICHUS

Pasnen 2

XapakTepuCcTHKH JIa3ePHOT0 U3JIyYeHHs

HeycroituuBsle  pe3onatopel. Koaddumument  yBenuyeHus,
oTeEpU Ha  U3JIy4eHUE. CHMMETpUUHBI  pE30HATOpP.
Teneckonuyeckuii pe3oHaTOp. DKBUBAJIECHTHOE YUCIO DpeHens.
CGHGKHI/IH MNpoOAOJIbHBIX MO/. YacToTHas u MMPpOCTPAHCTBCHHAA
CeJNIEKIIMSI ~ TOHKUMU  THOTJIOTUTEISIMH. JlucriepcuoHHbIE
pe3zoHaTopsl. Pacnipenenennas oOpaTHast CBSI3b.




Pa3nen 3

Tumnsl J1a3epoB U UX CBOMCTBA

Tunel sazepoB U ux cBoucrea. ['azoBblie masepsl. ['ennii-
HEOHOBBIA  JIazep. OcCHOBHEIE METOIBI BO30OYXICHHUS.
DNeKTpUYECKUI paspsiz, ra3o/lMHaMUKa, XUMHYECKOE
BO30yxIeHHe, (poroaucconmarys, onTuyeckas Hakadka. Cxema
ypoBHeu. Ilapamerpsl paspsiiga, mapamMerpsl Ie€IU-HEOHOBOIO
nasepa. HNounbie nazepsl. Jlazepsl Ha mapax METaJIIOB.
ApronoBbiit nazep. ['enuii-kagmueBbiit nazep. Cxembl ypOBHEH.
[TapameTpsl n1azepoB. CO,-nazepsl.

MonekynspHele Ja3epbl. TpeboBaHus K pabouyeMy BEIIECTBY
MOIIHBIX Ta30BBIX JazepoB ¢ BbicokuM KIIJ[. KoneGatenbHbie
CHEeKTpel MoJiekyln. HopmanbHble KoJeOaHMs MHOTOaTOMHBIX
Mosekyia. Monekyna CO,. Mexanusm wuHBepcuu. Jlazepbl ¢
IpoAoJapHOW HakaukoW. OrtnasHHble Jsasepbl. CHekTpasibHbIE
coiictBa COj-nazepoB. IlepecTpoiika YacTOTBl H3ITyYECHHUS.
WmMnynbcHbli paspsia. ['azoguHaMuueckue gazepbl. DKCUMEPHbIE
Ja3epsl.

TBepporenbHble  ja3epbl. BHYTpUKpUCTAILIMYECKOE — IIOJIE.
YpoBHHM SHEpruM MOHA Xpoma B KopyHae. PyOMHOBBINA nasep.
YpoBHM 3Hepruu MoHa HeoauMa. HeoguMmoBblii nazep. JlazepHoe
cTekino. OnTuyeckas OAHOPOAHOCTD, JIyd€Bast CTOMKOCTb.

Paznen 4 TeHaeHIUM pa3BUTHS JIA3€PHOM TEXHUKH
Meroasl  HEIMHEHWHOM  ONTHUKHM, TeHepauus  T'apMOHUK,
pasHocTHbIX yactoT, BKP-nazepsl. Jlazepusie cuctemsr nis K-,
BUIMMOTO, Jajiekoro Y® U pEHTIeHOBCKOrO JIHaIa30OHOB
criekTpa. ['amma-nazepsl.
4.3. Tlpaktuueckue (CEMHUHAPCKHUE) 3aHATHS

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

Ta6mmia 5 — [IpakTudeckue 3aHsTHS U UX TPYTOEMKOCTh

W3 sux Ne
Ne | Tewmsbl npaktudeckux | @opmel IpakTUYECKUX | TpPyaOEMKOCTh, |MPAaKTUYECKOM |pasierna
/11 3aHATHI 3aHATUH (uac) MOATOTOBKH, | IACIIMII
(dac) JIUHBI
Cewmectp 8
1 XapaKTepUCTUKU Pemenue 3angau 3 2
J1a3epHOTO
W3ITy4eHUs
2 KoHncTpynpoBanue Pemenue 3amau 3 3
ONITUYECKUX
3JIEMEHTOB JIa3€PHBIX
CUCTEM
3 AHanu3 ¥ CUHTE3 Pewienue 3amau 4 3
ONTUYECKUX
MMOKPBITHM JIsI
J1a3epOB
Bcero 10

4.4. JlaGopaTopHbIE 3aHATHS
Tembl 1aOOpPaTOPHBIX 3aHATHHA U UX TPYAOSMKOCTh IPUBEACHBI B Ta0IHIIE 6.




Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HaumenoBanne mabopaTopHbIX padoT TpynOEMKOCTS, | MPaKTHUCCKOH | pasiena
/11 (gac) MMOJATOTOBKH, | JUCIIWI
(qac) JIUHBI
Cewmectp 8
1 NzroroBnenue nHTEPPEPEHIIMOHHBIX 3 1
IOKPBITUI
2 HccaenoBanye onTHYECKUX KOHCTAHT 3 1
JURJIEKTPUUECKUX TIEHOK
3 | UccnenoBanue CrieKTpaabHbIX XapaKTEPUCTUK 2 2
JURJIEKTPUUECKUX 3E€pKal
4 CnekTpalibHble XapaKTEPUCTUKHU 2 2
UHTEeP(EPEHIIMOHHBIX CBETO(QUILTPOB
Bcero 10

4.5. KypcoBoe nMpoeKkTHUpoBaHKE/ BHITOTHEHUE KYPCOBOW PabOThI
Y4eOHBIM MJIAHOM HE PEAYCMOTPEHO

4.6. CamocrosiTenpHas padoTa 00yJaromuxcs
Buzsl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh IPUBEICHBI B Tabnuie 7.

Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh

Bun camocrositensHOM paboTh Beero, | Cemectp 8,
qac qac
1 2 3
N3ydeHne TeopeTUIecKoro Marepuana
29 29
nucuuriuael (TO)
[ToaroroBka K TeKyIiemMy KOHTPOJIO 29 29
ycneBaemoctu (TKY)
IToaroroBka kK IpOMEKyTOUYHON
29 29
arrectaruu (ITA)
Bcero: 87 87

o 7-11.

[lepeuenb nevaTHbIX U 3JIEKTPOHHBIX YUEOHBIX U3/1aHUMN NpUBeEeH B Tabuie 8.

5. IlepedeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENIEHON PabOThl 00yUarOIUXCsl 0 JUCIUIUTHHE (MOJIYJIIO)
Y4eOHO-MEeTOIMYECKHE MaTepUallbl JIJIsl CAMOCTOSITENIbHOW paboThl 00yJaroImuXcs yKa3aHbl B

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3aHUN

Tabnuna 8— [lepeyeHb MevyaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

URL anpec

Mudp/

bubnmuorpaduueckas ccpuika

KomuectBo

OK3EMILLIPOB B
OnomoTeKe

(kpome
IEKTPOHHBIX

SK3EMILIIPOB)




[621.373.826B 18] Kotnukos E.H, Bapdonomees I'.A. Ontuka | @O(5), 'C(28)
nazepos. CII6.: I'VAIIL 2007.

[681.785.6(075)I1 79] Kornuxos E.H, Bapdonomees I'.A., dDO(5), I'C(15)
H.IT.JIaBpoBckas, A.H.Tpomnus,
E.B.Xonunena. [IpoextupoBanue,
M3TOTOBJICHHUE U MCCIIEIOBAHNE
nHTephepeHIMOHHBIX TOKphITHHA. CII06.:

['VAIL 2010.
53 Kypc ¢uzuku: yuebnoe nocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axanemus, 2015. - 560 c.: puc., Taou. -
(Beicmiee oOpaszoBanue). - [Ipenm. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

https://znanium.com/catalog/ | Uponos, . E. BonHOBBIE MTpOIIECCHI.
product/1093071 OcHOBHBIE 3aKOHBI : yaeOHOe ocodue / U.
E. UponoB. — 8-e u3zn. — Mockaa :
JlabopaTtopus 3nanui, 2020. — 266 c.

https://znanium.com/catalog/ | Uponos, . E. DnexrpomaraeTusm.
product/1984918 OcHOBHBIE 3aKOHBI : yueOHOe ocobue / U.
E. Uponos. - 12-e uza. - Mockaa :
Jlabopatopus 3nanui, 2021. - 322 c.

https://znanium.com/catalog/ | Upoznos, U. E. KBanroBas ¢usuka.
product/1984909 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / .
E. Uponos. - 8-¢ u3z. - Mocksa :
JlaGopatopus 3Hanwmii, 2021. - 261 c.

https://urait.ru/bcode/425490 | Kypc obmieit ¢pusuku B 3 kH. Knura 2:
AIIEKTPOMArHeTU3M, ONTHKA, KBAHTOBAS
¢u3uka: yaeOHuUK a5 OakanaBpos / b. B.
bonnapes, H. I1. Kanamnukos, I'. T'.
CnupuH. - 2-e u3a. -Mocksa: M3paTenbcTBO
IOpaiir, 2019. - 441 c.

7. IlepeueHb 3NMEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
UH(QOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»

Ilepeuens AEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «lHTepHeT», HEOOXOOUMBIX JUIsl OCBOECHUS JUCLMILUIMHBI
npuBeseH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpCcOB HHOOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «HTepHET»

URL anpec HaumenoBanue

https://new-science.ru/category/fizika/ Nurtepuer-xypuan «HoBas Hayka». Paznen
¢duzuka

https://ufn.ru/ru/ DNeKTpOHHAs BEPCHS KypHAIa «Y ClIeXu
¢usnueckux Hayk», OU3NYECKUil HHCTUTYT UM.
I1.H. JIebeneBa Poccuiickoit akajmeMun HayK

https://zanauku.mipt.ru/category/science/ | DIeKTpOHHas BEpCHsl )KypHaia «3a HayKy»
physics/

https://openedu.ru/ O6pazoBatenbHas wiargopma «OTKpPITOES




o0pa3zoBaHHE

https://fizikaguap.ru/ O06pazoBaTenbHBIN pecypc Kadeapsl GU3UKH
I'VAII

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenr mporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpoIiecca M0 JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOTPpaMMHOT0 obecrieueH s npeacTasieH B Tadauie 10.

Ta6mmia 10— [Mepedersr mporpaMmMHOTO 0OeCIIeueHUs

Ne n/m HaumenoBanue
1 MS Windows
2 MS Office
8.2. [lepeuenn WH(OPMaITMOHHO-CIPABOYHBIX CHCTEM,UCITOIb3YEMBIX npu

OCYIIECTBIIEHUN 00Pa30BaTEIHLHOTO MpoIiecca Mo JUCIUILTHHE
[TepedeHs UCHOMB3YeMBIX HH(POPMAIIMOHHO-CITIPABOYHBIX CHCTEM TIPEJCTABICH B
tabimue 11.

Ta6mmma 11— [lepeyerr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JIT  OCYIICCTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBleH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
/T MaTepUaIbHO-TEXHIUUECKOM 0a3bl (TIpu HEOOXOMMOCTH )

1 VYueOHas ayuTOpHs IJIs1 3aHATHH JICKITMOHHOTO THMa, 3aHATui | 196135, r. CankT-

CEMHMHAPCKOTO TUIIA, FPYIHOBBIX 1 MHAUBUIYaIbHbIX [letepOypr, yi.
KOHCYJIBTAIUM, TEKYIIET0 KOHTPOJIS U POMEXKYTOUHOIM lacrenno, 1. 15,
aTTeCTalUU. aynutopus Ne32-01

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>Kalllye A IPEICTaBICHUs y4eOHON
nHpopMaIUy O0NBIION ayAUTOPUH; HAOOP
JEMOHCTPALIMOHHOTO 000PYI0BaHHMS.

2 VYyeOHas ayuTOpHs I TPAKTUYECKUX 3aHATHH, 196135, r. Cankrt-
1abopaTOPHBIX 3aHITHIA, 3aHATUN CEMUHAPCKOTO THIIA, [TeTepOypr, yi.
TPYNIOBBIX U MHANBUIYAJIbHBIX KOHCYJIbTAIIMI, TEKYIIETO Tacremno, a. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aynuropus Ne32-05.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
o0opynoBaHue

(;madoparopusiii kommuieke JIKK-2M Ne36 u Ne37 (HTL],




«Bnanucy, r. Mocksa); naboparopusie crenasl M-AYT-T10,
YUC-AB-/IP, YUC-AB-YCII-ITO (OOO IIpodobpaszoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

3 | Yuebnas ayauTopus 1Jis JaOOPaTOPHBIX 3aHATHH. 196135, r. CaHkT-
Ocnamenue: Crienuanu3upoBaHHas MeOeNb; TEXHUUECKHIE ITetepOypr, yi.
cpencTBa 00ydeHHUs, CIy’Kallye ISl MPeICTaBIeHUs YIeOHOH Tacremno, a. 15,
nHpopManuu 60JbIION ayAUTOpUN; Ta00paTOpHOE aynutopust Ne32-03.
o0opynoBaHue.

(mabopatopusrit komruieke JIKK-2M Ne36 u Ne37 (HTLL
«Bnanucy, r. Mocksa); naboparopusie crenasl M-AYT-T10,
YUC-AB-/IP, YUC-AB-YCII-ITO (OOO IIpodobpaszoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

4 | YueOHas aynuTopus s 1a00paTOPHBIX 3aHSATHH. 196135, r. CankTt-
Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHUUECKHIE I[TetepOypr, ya.
cpesicTBa 00yUeHHs, CIy Kallue JUisl IpejicTaBienHns yuebnoit | l'acremno, . 15,
uH(OpMaMU GOJIBIION ayIUTOPHH; 1abOPATOPHOE ayzuropust Ne32-06

obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaruetusmy: GOIID — 03, OIS - 07, ®IID — 05, PIID
— 08, ®IID - 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a0OpaTopHble PabOTHI MO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Audpakmus miockux BoJH, 4./[udpaknronnas pemieTka,
S.IMonsipuzanus ceera, 6.0npeneseHue JJIMH BOJTH
CHeKTpaabHbIX TUHUM; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpothobpazosanuey r. Kazans)).

10. OueHouHble cpeAcTBa ISl MPOBEICHUS TPOMEKYTOUHOM aTTECTAIUU
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS MPOMEXKYTOUYHOM aTTECTALUU
00ydJaronuxcs Mo IMCIUILIMHE TTpUBeieH B Tabnuie 13.
Tabmuua 13 — CoctaB OIEHOYHBIX CPECTB Il IPOBEICHHSI IPOMEKYTOYHOHN aTTeCTAlluU

Bua npomexyToOuHOM aTTecTraiuu [TepeueHb OIIEHOYHBIX CPEICTB
DK3aMeH Crucok BOIPOCOB K AK3aMEHY;
DK3aMeHAaIlMOHHbIE OUJICTHI;
3amaum;
TecTEl.

10.2. B kadecTBe KpHUTEpPHUEB OILEHKH YypPOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00ydJalonMMHCS NPUMEHseTCsl S-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETECHIINM, KOTOpas NnpuBeneHa B Tadimie 14. B TedeHne ceMecTpa MOXKET UCIIOJIb30BATHCS
100-6annpHas  mKana — MOAYJIbHO-PEMTHHTOBOM  CHCTEMBl  YHHBEPCUTETa,  MpaBUIa
HCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITCTCHITUIA

OreHKa KOMITETEHITUH

XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIUIH

5-0aiuIbHAs IKaIa




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH

«OTJIIMYHO»
(Ga4YTCHO»

— oOyuaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ TPOTPaMMHBIN
MaTepuar;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEIFHO ¥ TPAMOTHO €r0 N3JIaracT;

— ONUPAsCh HA 3HAHUS OCHOBHOW W JOTOJHHUTEIHHOW JMTEPATYpPHI,
TECHO IMPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHS C MIPAKTUYECKON
JIeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBACT M APTyMEHTUPYET BBIABUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000O0IECHMS;

— cBOOOIHO BJIAJICET CHCTEMOM CIEIMAIM3HUPOBAHHBIX MOHITHH.

(XOPOLIO»
(Ga4YTCHO»

— 00y4arouuiicst TBEpI0 YCBOMJI MPOTPaMMHBINA MaTepuall, TPaMOTHO U
M0 CYHIECTBY H3JaraeT €ro, ONHUpasChb HAa 3HAHUS OCHOBHOM
JIUTEPaTypHI;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JESITEIIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIEC MOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 000O0IIECHMS;

— BJIQJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHH.

«y/IOBJIETBOPUTEITHHOY
«BAYTEHO»

— 00y4Jaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIA Martepua,
10 CYIIECTBY HM3JaraeT €ro, OMHWpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYpPHL;

— JIOITyCKaeT HeCYIIECTBEHHbBIE OIINOKU U HETOYHOCTH;

— HCTBITHIBACT 3aTPYyIHEHHUS B NPAKTHYECKOM IPUMECHCHMH 3HAHHN
HaIpaBJICHUS;

— cnabo apryMeHTUpPYET Hay4YHbIE MOJIOKEHUS;

— 3aTpyaHseTcs B (GOPMYIUPOBAHUN BHIBOJOB M 0000IICHUI;

— YaCTHYHO BJIAJCET CUCTEMON CIICIMAIM3UPOBAHHBIX MOHATHH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTCHO»

— oOyyJaronuics HE YCBOWJ 3HAYUTEIBLHOM 4YacTH MPOrPaMMHOTO
MaTtepuana;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHuH npo0ieM B KOHKPETHOM HaIlpaBJICHUU;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM PUMEHEHUH 3HAHUI;

— HE MOXET apryMEHTUPOBATh HAYUHBIE ITOJOKEHUS;

— He (OpMYIHPYET BHIBOJAOB U 0000IICHHI.

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHNSI U UHBIE MaTEPUAIIbI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tadnuue 15.

Tabmuna 15 — Bonpocs! (3agauun) 1S 9K3aMeHa

No /it [Tepedenn BOmpoOCOB (3a71a4) Tl IK3aMeHa Kon
WHNKATOpa
1 Chopmynupyiite 3aKOH OTpaKEHHUs CBETA. I1K-1.3.1
[Ipoananu3upyiTe, TA€ CBET ABMKETCS ObicTpee — B anmase (n = 2.42) | [IK-1.Y.2
2 i B Bozie (n = 1.33). Bo ckonbko pa3 pa3nuyaroTcsi CKOPOCTH CBETA B
JIAHHBIX cpenax’?
Ouenute cuTyalMio: JIyd cBeTa NajaeT Ha rpaHuny pasgena asyx | IIK-1.B.1
BemiectB noa yriiom 30°. Ilokazarenb mpeaomyieHUs MEPBOU CPEIbI
3 paBeH 2.4. Bo3MOXHO J11, 4TOOBI OTPAKEHHBIN U MPETOMIICHHBIN JIydu
ObUIM TMEepHeHAUKYISIpHBI apyr npyry? Ecnu na, omnpenenute
1I0Ka3aTeNb IPEIOMIIEHHs BTOPOH Cpefbl.
4 Yto Takoe abCOIIOTHO YEPHOE TEI0? I1K-2.3.1
Bo ckonbkO pa3 M3MEHUTCA MOTOK HEpruM OT HUTH HakanuBanug | [IK-2.V.1
5 JaMIlbl, €ClIM YABOUTH ee Temmeparypy? OOocHyiiTe Baml OTBET,
onupasichk Ha 3akoH Ctedana-bonbiimMana.




Pacnonoxkure ciemyrommue CIeKTpalbHBIE KIACChl 3BE3J B IOPSIKE
BO3pacTaHus a0COTIOTHOM TEMIIEPATYPHI:

A — Oenble 3Be315I,

G — xenThle,

M — kpacHbie,

O —romy0Osbie

Hcrnonp3yiiTe B OTBETE 3aKOHBI U3JIYYCHHS aOCOTIOTHO YEPHOTO Tea.
OOBsSICHUTE TIOTYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS IBETA.

IIK-2.Y .2

Urto HaspiBaeTcst BHENTHUM (HoTodPdekTomM?

I1K-3.3.1

MoeT a1 BUIUMOE M3JIyuyeHHE BbI3BaTh (POTOA((EKT B IIaCTUHE U3
MeTasuia, pabota BbIXoja KoToporo paBHa 3.5 3B? OOGocHyliTe cBOM
OTBET.

IK-3.¥.1

®oToH ¢ anuHOM BoJMHBI A = 97,04 mM paccesyics Ha HEMOJBH)XHOM
anekTpoHe mon yriom 6 = 90°. Ilpemnoxure crnocod ompeaeneHus
OTHOCUTENIbHOTO  W3MEHEHHUS  JUIMHBI  BOJHBI  (OTOHA  MIpH
KOMIITOHOBCKOM PACCCAHHU. Paccuuraiite ero BCJIIMYMHY B YKa3aHHOM
ciaydae. KoMntoHOBCKast JyiiHA BOJIHBI paBHa 2,426 M.

IIK-3.Y .2

10

OOBscHUTE TPUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTCHOBCKOTO
U3JIy4YEHHUS.

IIK-3.B.1

11

OObsicHuTe, KaK dHEprus POTOHA CBSA3aHA C JUIMHON CBETOBOW BOIHBI.
OO6ocHyliTe Balll OTBET.

IK-1.3.1

12

Onenure 1O TOPSIAKY BEIMYMHBI BpeMsl KH3HH KBAHTOBOTO
COCTOSIHMS, OJHEPrusl KOTOPOTO XapaKTEpPHU3yeTCs pa3MbIBaHHEM
nopsinka AE = 0.1 3B.

IIK-1.¥ .2

13

ATOM BOJOpOJIa HAXOJUTCS B OCHOBHOM COCTOSIHMU. KakoW MJIMHBI
BOJIHBI M3JTy4E€HUE MOXKET MCIYCTUTh JaHHBIA atomM? OOGOCHYHTE Ball
OTBET, MCIOJIb3Ys NOCTYJIATHI bopa.

IIK-1.B.1

14

OObBsicHUTE, YeM OTJIMYaeTCs XapakTep 3allOJHEHUS COCTOSHHN
KBAHTOBOM CHCTEMBI ()epMHUOHAMH U OO30HAMH.

I1IK-2.3.1

15

HocanaﬁTe, CKOJIBKO JJICKTPOHOB MOXKET HaXOAUTHCA B OCHOBHOM
COCTOsIHHMH B aTOMC.

IIK-2.V.1

16

[TocuuTaiite, CKOJIBKO JJIEKTPOHOB B aTOME, Yy KOTOPOTO UEIUKOM
3arojHeHa BHEMIHsS 2p-0005I04Ka. ATOM KaKOro BEIIECTBA UMEET
TaKyI0 3JIEKTPOHHYIO KOH(UTYpaIuio?

IIK-2.Y .2

17

OnumuTe NpUHIUNI paboThI J1a3epa Mo TPEXYPOBHEBOH CXEMe.

I1K-3.3.1

18

Jlazep pabotaer MO TPEXypOBHEBOW cCXeMe. DJHEpPrusi OCHOBHOTO
cocrosnusi E; = -8 5B, sneprus Bo30yxneHHoro cocrosiuust E; = -5
3B, sHeprus meractabunbHOTO coctosinus Es;= -5.2 sB. Omnpenenure
JUTMHY BOJTHBI, HA KOTOPOW MPOUCXOINUT pabouee n3IIyueHue.

IIK-3.V.1

19

[Ipoananu3upyiiTe, Kakol HaWOOJNBIIUNA TOPSIAOK CIEKTpa MOXKHO
HaOroaTe Ha JUQPaKIMOHHOM pemieTke, eciu oHa umeer 500
MITPUXOB HA MUJUIUMETP M €€ 00JIy4aroT CBETOM C JUTMHOW BOMHBI 500
HM.

IIK-3.Y .2

20

[lnockonoyisipu30BaHHBIM  CBET IMAJAET HA AHAIMA3ATOP TaK, 4YTO
IJIOCKOCTh MOJsipu3anuu  coctaBisier yroa 30° ¢ IJIOCKOCTBIO
aHanu3atopa. Bo cKoJibkO pa3 yMEHBIIUTCS MHTEHCHUBHOCTh CBETa B
yKa3aHHOM ciry4ae?

IIK-3.B.1

Taon

Bormpocsr (3amaun) nms 3adera / qud . 3auera npeacTaBieHs! B Tadmuie 16.

una 16 — Bonpocs! (3a1aun) nns 3adera / qudd. 3adyera

Ne n/mt [Tepeuens BonpocoB (3agay) st 3auera / nud . 3ayera

Kon
WHIUKATOpa




‘ Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM nas KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUS KYpCOBOM paboOThI
MpeICTaBICHBI B Ta0wmie 17.
Ta6mmia 17 — [lepedern TeM a1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOIM PaOOTHI

Ne /i [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHUSI/BBITIOTHEHUS
3 KYpPCOBOM pabOThI
Y4eOHBIM IIIAaHOM HE MPETYCMOTPEHO
Bompocsl 11 IpoBeneHMsS IMPOMEXKYTOYHOM arTecTalMu B BHJIE TECTUPOBAHUSA

MpeICTaBJICHBI B TaOymie 18.

Ta6mmma 18 — [IpumepHsIii TepedeHs BONPOCOB ISl TECTOB

y Kox
Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
WHJUKaTOpa
VYkaxwure sSBJICHUE, KOTOPOE UIMEHYETCsl HHTep(epeHIrel BOIH? I1K-1.3.1
1) OruGanue BOJTHAMU MPENSATCTBUM
1 2) Hajoxkenue apyr Ha Japyra BOJIH, HAYIIMX OT KOIE€pPEeHTHBIX
HCTOYHUKOB
3) OTKJIOHEHUE BOJIH oT IIEPBOHAYAIBLHOTO HAIpaBJICHUS
pacrpoCTpaHeHus MPU NEPEXOE U3 OAHOU CPEAbI B IPYTYIO
4) 3aBUCUMOCTH (ha30BOM CKOPOCTH OT JJTMHBI BOJTHBI
[Ipoananu3upyiite, KakuM JI0JDKeH ObITh yron mazenus cseroBoro | [IK-1.V.2
Jyda, YTOOBI OTPAXKEHHBIN JTyd COCTABJISUI C Majgarommm yroi 40°.
2 1) 25°
2) 55°
3) 20°
4) 45°
[Ipoananusupyiite, 4yemy paBeH  aOcomioTHBIH  mokazatens | [IK-1.B.1
MPEJIOMIIEHUS CPEAbl C AUAIEKTPUUECKON MPOHUILIAEMOCTHIO € = 16 1
MarHUTHOM MPOHUIIAEMOCTBIO L = 17
3 1) 1/32
2) 1/4
3)4
4) 1/16
Onenute, Kak COOTHOCATCS YIUIBI TAICHUS 0L U OTPAXXEHUS (P CBETA. I1K-2.3.1
)a>>0o
4 2)a>0o
Ho=9
Ha<e
OueHuTE ONTHYECKYIO JUIMHY yTH L U3 ogHOM ToukM B Apyryio, eciu | [1K-2.V.1
paccTosiHue MEXAy ABYMsl TOYKaMHU IPO3PA4YHOM IUIIEKTPUYECKOMU
5 cpensl S =4 m. [lokazarens npeaomiieHus cpenbl n = 1.5. Onrudeckas

JUIMHA IyTU L U3 OHOM TOYKHU B APYT'YyIO COCTABUT. ..

I)5wm




2) 6™

3)7Twm
4H 1l m
[Ipoananu3upyiite, 4yeMy paBeH nepuon  pemerkd, koraa | [IK-2.V.2
TuQpakinoHHas perieTka coaepkut 200 MTpUXoB Ha MIJUTUMETP.
6 1) 100 Mxm
2) 500 Mxm
3) 200 Mxm
4) 5 MKM
Y KaKoro u3 Ten oTpakaTeIbHask CIOCOOHOCTh OJIM3Ka K HYIIO? IK-3.3.1
7 1) IIpo3paunoro
2) 3epkajbHOTO
3) MaroBoro
4) YepHoro
[Ipoananu3upyiiTe HWHTEHCHUBHOCTh cBeTta npu wuHTepPepenmun | [1K-3.VY.1
OJIMHAKOBBIX BOJH C MHTEHCUBHOCTHIO | OT KOr€pEHTHBIX UCTOYHUKOB
B TOYKE, B KOTOPOH pa3HOCTh ¢a3 paBHa 2*t*N (N =0, 1, 2, ...).
& 14
2) 3*1
3)1
4) 0
PaccunraiiTe mokaszarenb NpeIOMIICHUS BellecTBa, eciu ckopocth | [IK-3.Y.2
CBETa IIPU IEPEXOJ€ Jyda M3 BO3JyXa B HEKOTOPOE BELIECTBO
ymenbmiach Ha 20%.
? 1.2
2) 1.25
3)0.2
4)2.2
Onenute creneHp nosigpusaumu P cBera, ecnm ceer npencrasisier | [IK-3.B.1
co00il cMech €CTeCTBEHHOTO CBeTa C IUIOCKOMOJISPU30BAHHBIM.
VHTEHCUBHOCTh  MOJSIPU30BAHHOTO  CBETa B Jy4ye  paBHA
MHTEHCUBHOCTH €CTECTBEHHOT'O CBETA.
10
1) 25%
2) 35%
3) 50%
4) 75%
VYkaxuTe, Kakoe TENO SBISIETCS a0COMIOTHO YEPHBIM TEIIOM. IK-1.3.1
1) llorsomaer Bce majgailee HA HEro U3JIyYeHHe
1 2) OTpaxkaeT Bce Majjarollee Ha Hero U3Iy4eHue
3) U3ny4yaeT B peHTIT€HOBCKOM AMAIa30He
4) N3znydaeT B BUIMMOM JIHAIIa30HE
Onenute, BO CKOJIBKO pa3 yBEIWYMIIACh dHeprerudeckas csetumocts | IIK-1.Y.2
12 a0CoJIIOTHO YepHOTOo Tena npu ero HarpeBanuu ¢ T = 1000 K o T, =

3000K.




1) B 72 paza

2) B 81 pa3
3) B 88 pa3
4) B 64 paza
[Ipoananusupyiite, Kakoe W3  NpuUBEIEHHBIX  BbIckasbiBaHuil | [IK-1.B.1
MIPOTUBOPEUYUT KBAHTOBOW TEOPUH CBETA:
1) UHTEHCUBHOCThL CBeTa He 3aBHCHUT OT IUIOTHOCTH TOTOKA
(poTOHOB M HX IHEPrUH
13 2) CBeT MOXKET M3JIy4aThbCsl U PaCIpPOCTPAHATHCS TOJIBKO OTAEIbHBIMU
MOPIUSMU — KBAHTAMH
3) KaxxmoMy ©3 KBaHTOBBIX COCTOSIHMH, B KOTOPOM HaXOJUTCS
aTOMHasi CHCTEMA, COOTBETCTBYET OIPEACIEHHBIM  ypPOBEHb
SHEPrUun
4) ng yacTULBl HE MOTYT OBITH OJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJMHATHI U UIMITYJIbC
Kakum 00pa3oM umiynbc pOTOHA CBS3aH C JUIMHOW BOJTHBI? I1K-2.3.1
1) Ummynbe ipsiMO TPOTIOPIIMOHANICH JUTHHE BOJIHBI
14 2) Ummynbe mpsiMo MPOIIOPLIMOHAJIEH KBAIpaTy JAJUHBI BOJHbI
3) UmMnyJibc 00paTHO NPONMOPIHOHAJIEH IJIMHE BOJIHBI
4) mnynbe npsiMO MPOMOPLUOHAIEH KOPHIO KBaPaTHOMY OT JUIMHBI
BOJIHBI
[Ipoananusupyiite, Kak u3MeHseTcs cwia Toka HackimeHus mpu | [IK-2.V.1
doTtodrddexre B ciaydyae YMEHBIICHHS] CBETOBOTO IMOTOKA MaJArOIIETO
CBETa MOCTOSIHHOM JJINHBI BOJIHBI.
15
1) Ymenbmaercs
2) CHayaiia yMEHBIIIAeTCs, 3aTEM YBEIUIUBACTCS
3) CuHauana yBeIMYMBAETCS, 3aTEM YMEHBIIIAETCS
4) CHauasa ocTaeTcs MOCTOSTHHOM, a 3aTEM YMEHBIIIACTCs
[Ipoananu3upyiite, 4YTO MNPOU3OUAET C KUHeTHYeckol osHeprueit | [IK-2.Y.2
(OTOZTEKTPOHOB, €CIM, HE MEHSAS 4YacTOThl TaJaloIIero CBeTa,
YBEJIMYHUTH €0 UHTEHCUBHOCTH B 2 pa3a?
16
1) YmensmmTcs B 2 pasza
2) YBenuuutcs B 4 paza
3) He uzmennTcst
4) YBenuuutcs B 2 paza
Ykaxute GopMyny, OPEIEIISIONIYI0 JHEPTHIO CBETOBOTO KBAaHTA! [1K-3.3.1
17 |DE= (m*c?)/2
2) E=h*c
3) E=h*A
E =h*v =h*A/c
Onenure BeIMYMHY KpacHOHM rpanunbl ¢portosddexra (B repuax) mist | I1K-3.V.1
KaToJa, M3TOTOBJICHHOTO W3 BoJb(pama TtommmuHoW 2 M. Karton
18 HOKPHIT CclloeM oOKcuaa Oapus. PaboTa BbeIXOJa 3IIEKTPOHOB C

IOBEPXHOCTH KaToa pasHa 2 3B. ITocrosiarast [Inanka — h = 6.6%107*
Jlxc*c. 3apsi snexrpona —e = 1.6%10™"° K.




1) 3.2%10" I'n
2) 4.8%¥10"° I'y
3) 4.8%10' I'y
4)4.8*10" I'y

19

[Ipoananuzupyiire, Oymer mnu Habmoxatecs ¢orodddexr, ecnu
MJIACTUHKY M3 JlaHTaHa o0Jy4aTh CBETOM C JIMHOW BoJHBI 600 HM?
Pabora BbIX0O/a 3NIeKTpOHA U3 JaHTaHa paBHa 3.3 3B.

1) ®oTo3¢gdheKT BO3MOXKEH, €CJIM KaToJ| HarpeTh 10 TeMIiepaTypsl 347
K

2) He O0yner

3) ®oTodadpdeKkT BO3MOXKEH, €CIU JIOMOJHUTEIHLHO TMPUIOKUTh K
IUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTEHIIMAJIOB BEIMYMHON HE
MeHee | B

4) ®otorhdHeKT BOZMOKEH C BEPOATHOCTHIO p = 0.5

IIK-3.¥.2

20

Ouenure, BO CKOJIBKO pa3 JaBJieHHE CBeTa, MaJaroliero
NEPICHIUKYIIPHO HUICAITBHO 3€PKATBHONH TIOBEPXHOCTH, OOJIbIIE
JABJICHUs CBETa, MAJAIONIEr0 NEPICHANKYISPHO HACATBHO YEepPHOM
MOBEPXHOCTH.

1)2
2) 1
3) 1.5
4)3

I1IK-3.B.1

Bonpocs! 115 pOBEpKH OCTaTOYHBIX 3HAHUN

21

Hpoqumaﬁme mekcm, 6bz6epume npaeuﬂbnbzﬁ omeem u 3anuuiume
apcymenniol, 0606'H08b166170u4u€ 8bl60p omeema:.

YKa)KI/ITC, 4YTO M3 HNCPEUYHUCIICHHOIO HE ABJIACTCA CTPOrMM YCJIIOBUEM
JJI1 KOTCPCHTHOCTU CBCTOBBIX BOJIH.

1) OnMHAKOBOCThH aMILIUTY/T
2) IlocrositHCcTBO pazHOCTH a3
3) PaBeHCTBO JJIMH BOJIH

4) PaBeHCTBO 4acTOT

OtBet: 1) OAMHAKOBOCTH AMILUIUTY/I, MOCKOJIbKY /ISl YCTOMYNBOM
HHTeP(epPeHIIHOHHOH KAPTHHbI HEO0XOAUMBbI PABEHCTBO IJHMH
BOJIH (2, CJIeIOBaTeJIbHO, M YACTOT) U MOCTOSTHCTBO Pa3HOCTH (a3.

22

Ipouumaiime mexcm, evibepume npasuibHvle 6aAPUAHMbL OMEemda U
3anuwiume ap2ymenmel, 060CHO8bI8AIOWUE 8b1OOP OMmeema.

VYkaxure, Kakue U3 MEePEeYUCICHHBIX HI)KE HAOOPOB TPeX KBAHTOBBIX
YUCel B aTOME SBJISIOTCA JOIYCTUMBIMH.

Otser: 1, 3 n 4, I0CKOJBKY INIABHOE KBAHTOBOE YHCJIO0 /2 HE MOXKET
HMeTh HyJIeBOe 3HaUeHHue.

[TK-1
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Ilpouumavime mexcm u ycmaunosume coomeemcmeue. K kasxcoot
no3uyuu, OAHHOU 8 1e6oM CMoLOYye, nodbepume NOUYUIO U3 NPABO2O
cmonbya:

YCTaHOBHTE COOTBETCTBHE MEXAY XapakTEepoOM JBIDKEHUS U
JICUCTBYIOIIEH Ha TEJIO CHIIOM.

JBmkeHue Cuna
1) PaBHOMEpPHOE NPSAMOJIMHEHHOE A) llenTpocTpemMuTenpHas
2) PaBnoyckopennoe npsimonuuaeiitHoe | b) [locrosiHHas
3) PaBHOMepHOE BpaleHne B) PaBnas nymo
OtsBet: 1-B, 2-b, 3-A
Ilpouumatime  mexcm u  ycmanosume  NOCAE008AMENbHOCD.
3anuwume coomeemcmeyOuyio nOCie008amenlbHOCMy OVKE clesd
Hanpaeo:
Pacrnionokure nepeyncieHHble HUKE Tea B MOPSIIKE BO3PACTAHUSA UX
MOMEHTa HMHepUuu. Macchl M XapaKTEpHbIE pa3Mepbl Tel CUUTATh
24 OJINHAKOBBIMHU.
A) ap
b) ToHKkO€ KOMBITO
B) Hununnap
OtBer: ABB
Ilpouumaiime mexcm u 3anuwume pazeepHymvli 0OO0CHOBAHHYIU
omeem:
OOBbscHUTE, KaK U3MEHHUTCS CHJIa TOKa 4epe3 MPOBOAHHUK, €CIU TPHU
HEU3MEHHOM pa3HOCTH TMOTEHIMAIIOB Ha €ro KOHIaX M IMOCTOSHHOM
25 TOJIIIMHE MPOBOJAHUKA YBEIUUUTH €TO IJIUHY.
Otser: Ilpn yBeJuYeHMH UIMHBI NMPOBOJHHMKA BO3PACTACT €ro
CONMpOTHBJIEHHE, 4 C POCTOM CONPOTHUBJIEHHS, B COOTBETCTBHHU C
3ak0HOM OMa, yMeHbIIACTCS CHJIA TOKA.
IIpoyumatime mexkcm, @vibepume NpasUNbHBIL OMEem U 3anuuiume
apaymeHnmsl, 060CHO8bIBAIOUWUE 8bIOOP OMBEMA.:
EcrecTBeHHBIN CBET MPOXOIUT YEpe3 MOJSIPU3ATOP W aHAIMU3ATOD,
CKpellleHHble nox yriaom 45°. Omnpenenure, BO CKOJBKO pa3
YMEHBILIUTCS WHTEHCUBHOCTh B CBETOBOM ITyYKe MOCJE MPOXOKICHUS
yepe3 aHaJIu3aTop.
26 1) B 2.5 paza
2) B 4 paza
3) B3.5 paza [IK-2
4) B 1.5 paza
OtBet: 2) B 4 pa3za, Tak Kak nocJje nMpoxo:xkIeHus MOJsIpU3aTopa
HHTEHCHBHOCTH CBeTa ociadeBaeT B 2 pa3a, a mocJje NpoX0xKIeHHUs!
aHAJIM3aTOPa — MPONOPUMOHAJIBLHO KBaJApaTy KOCHHYca Yyria
MEKAY IIOCKOCTSMH MOJISPU3AIUH.
IIpouumatime mexcm, evibepume NpPAGUIbHLIE BAPUAHMBL OMEEMA U
27 3anuwiume apaymenmel, 060CHO8bI8AIOWUE 8bIOOP OMEema.

OTMeThTe, KaKhe YaCTHUI[bl U3 MEPEUNCICHHBIX HIDKE 00pa3yloTcs npu




B -pacmane.

1) DnexTpon

2) Ilo3utpon

3) DIEeKTPOHHOE aHTUHEUTPUHO
4) DneKTpOHHOE HEUTPUHO

Oteer: 1 u 3, napa «O3HTPOH - HeHTPUHOY» 0Opasyercs npu P -
pacnaje.

Ilpouumaiime mexcm u ycmanosume coomeemcmeue. K kagicooii
no3uyuu, OAHHOU 8 1e6oM CMobye, nodbepume NO3UYUIO U3 NPABO2O
cmonoya:

[TpoBeauTEe COOTBETCTBHE MEXKIY BHJIAMH MArHeTHKOB W BEJIHYMHOM
UX MarHUTHOW TIPOHUIIAEMOCTH L.

28
Bunnl MarueTukosB MarauTHas NPOHULIAEMOCTh
1) lnamaraeTuku A)yu>>1
2) ITapamarseTku byu<l
3) ®eppoMarHeTHKH Byu>1
Ortger: 1-b, 2-B, 3-A
Ilpoyumatime  mexkcm u  ycmanogume  NOCIEO008AMENbHOCb.
3anuwume coomeemcmeyOWYIO NOCIe008aMeNbHOCMb OVKE Clea
Hanpaso.
Pacnonoxkutre ykazaHHble Cpelbl B TOPSOKE BO3PACTaHUS UX
ONTUYECKOM MIIOTHOCTH.
29
A) Bona
b) Boznyx
B) Anmas
OtBer: BAB
Ilpouumaiime mexcm u 3anuwume pazeepHymvlil 0OO0CHOBAHHbIU
omeem:
OueHute, yeMy paBeH MOMEHT MHEPIUHU KATSIIErocs MO IUIOCKOCTU
HWJIMHAPA Macco m U paauyca R, ucnonb3ys teopemy LlTeitnepa.
30
OtBer: MOMEHT MWHEpPUUM UIWIHHAPA OTHOCHTEJIbHO OCH,
NMPOXOASAILIEH 4Yepe3 ero UEeHTpP, paBeH mr*/2. IIpuMmensiss Teopemy
IlTeiiHepa 151 HOBOIl OCHM BpallleHUS, HAXOASAUIEHCH OT CTAPOM
O0CH HA PAaCCTOSTHMHU, PABHOM PAaJANYCy HUJIHHAPA, HAXOAUM: mi*12
+mr? =3mr*2
Ilpouumaiime mekcm, 6vibepume NPABUNLHBIL OMEem U 3anuuiume
apeymenmsl, 000CHOBbIBAIOWUE 8bIOOP OMEEMA.:
[Ipoananusupyiite ¢GopMy TpaeKTOpHUM 3apsHKEHHOM — YaCTHUIIBI,
JIBWKYILIEUCS B MArHUTHOM TIOJIE C TOCTOSIHHOM CKOPOCTBIO
31 NEePHEHANKYIISPHO K TUHUSM UHIYKLHH. K3

1) Cnupans

2) Ipsimas

3) Iapabomna

4) OKpy>KHOCTD




OtBer: 4) OKpPY/KHOCTH, NOCKOJIbKY B YKa3aHHOM cJIy4dae CHJIa
JlopeHua, SIBJISIIOMIASIC HEHTPOCTPEMUTEJIbHOM CHJIOH, Bcerjga
HAIpaBJIeHa CTPOIo0 MO NPSIMBIM YIVIOM K BEKTOPY CKOPOCTH.

Hpouumaﬁme mekcm, 6bz6epume npasuiibHovle eapuarnivl omeema u
sanuwiume apcymeHmal, 0606’H08b1661}0u/[u€ 8bl60p omeema.

YKaX(I/ITe, KaKnu€ U3 NCPCUYNCIICHHBIX (bI/IBI/I‘IeCKI/IX BCIIMYHUH ABJISIOTCA
HWHBapuaHTaMUu CIielMaIbHOM TCOPHUU OTHOCUTCIILHOCTH.

1) Paccrosinue
2) CkopocTh

32 3) Macca
4) UnTepBan
5) DHeprus nokos
OtBer: 4 M 5, NOCKOJILKY paccTOsIHHE MOJBEP:KEHO JIOPEHIEBY
COKpAIleHHI0, PeJSITUBHCTCKAs Macca 3aBHCHT OT CKOPOCTH
JABHMKEHHMS Tejla, a CKOPOCTh HEMHBAPHMAHTHA M B KJIACCHMYECKO
MeXaHMKe.
Ilpouumaiime mexcm u ycmanosume coomeemcmeue. K kagicooii
no3uyuu, OAHHOU 8 1e6oM CMobye, nodbepume NO3UYUIO U3 NPABO2O
cmonoya:
YcTaHOBUTE COOTBETCTBUE MEXKIY CTPOCHHEM MOJICKYJIBI HUACAITBHOTO
ra3a ¥ 4YUCIIOM CTereHed CBOOOMbI, HEOOXOMUMBIX IJIS OMHMCAHUS €€
JIBIDKCHUS.
33
Wneanbubiii ras Yuciio crernenei cBoO00IbI
1) OnHOATOMHBIM A) 6
2) JIByxaTOMHBIT b)5
3) MHoroaromHsIi B)3
Ortser: 1-B, 2-b, 3-A
Ilpouumatime mexkcm u  ycmaHogume  NOC1E008AMENbHOCHIb.
3anuwume coomeemcmayOWY0 NOCIC008AMENbHOCMb OVKE Clesd
Hanpaso.
Pacnonoxure nepedyrciieHHbIe HUKE YaCTHIBI B TOPSJIKE YOBIBAHUS
BEJIMYMHBI UX YJIETBHOTO 3aps/a.
34
A) Anbda-gactuna
b) IIpoton
B) Dnexrpon
I') Heiirpon
OtBer: BBAI'
[IpounTaiiTe TEKCT U 3aUIINTE Pa3BEPHYTHII 00OCHOBAHHBIN OTBET:
OOBsicHUTe, MPU KAaKUX YCIOBUAX HAOJIOMAETCS SIBJICHHE ITOJHOTO
BHYTPEHHETO OTPa)KEHUS CBETA.
35

OtBer: Ilo/iHOe BHYTpeHHee OTpaKeHHe HAOJIIIAETCA B TOM
cJiydyae, KOraa cBeT majaeT U3 ONTHYECKH 0oJjiee IVIOTHOM cpeabl B
MeHee IVIOTHYI0 N0/ HEKOTOPbIM KPUTHYECKUM YIJI0M.




Ipumeuanue. CucreMa OIICHUBAHHSI TECTOBBIX 3aJaHUN PA3TMYHOTO TUIIA:

1) 3agaHnue KOMOMHMPOBAHHOI'O THNA ¢ BHIOOPOM OJHOI0 BEPHOr0 OTBeTa W3
YyeThIpex NpPeAI0KeHHBIX U 000CHOBAHHEM BBIOOPA CUHMTACTCS BEPHBIM, €CIH MPABHUIHHO
yKazaHa nu@pa U IOpHUBEIEHbl KOHKPETHBIE apTyMEHTHI, MCIOJb3yeMble IPU BHIOOpE OTBETA.
[TonHOE coBmajieHWe C BEpPHBIM OTBETOM OIICHHMBaeTCs | 0Oayiom, HEBEpPHBIH OTBET WU €ro
otcyrcTBHe — () 6amioB.

2) 3apanne KOMOMHMPOBAHHOIO THIIA ¢ BHLIOOPOM HECKOJbKHMX BAPHAHTOB OTBeTa
U3 TpeVIOKeHHbIX M Pa3BepHYTHIM 000CHOBaHMEM BbIOOpPAa CUMTAETCS BEpPHBIM, €CIIU
MPAaBUIILHO yKa3aHbI IU(PBI U TPUBEACHBI KOHKPETHBIE apTyMEHTBI, UCIIOJIb3yeMbIE MPU BBIOOpE
orBeToB. [lonHoe coBnazeHue C BEPHBIM OTBETOM OLIEHHMBaeTcs 1 Oamiom, eciu JOMyHIeHbI
OIIMOKY WIIA OTBET OTCYTCTBYET — () 6asuios.

3) 3agaHue 3aKpPHITOr0 THNA HA YCTAHOBJIEHHME COOTBETCTBMS CUMTACTCS BEPHBIM,
€CJIM YCTAaHOBJIEHBI BCE COOTBETCTBHUS (TIO3HMIIMHM M3 OJHOTO CTOJIOIA BEPHO COMOCTABICHBI C
MO3UIUSAMH APyroro ctoibua). [lomHoe coBnaaeHne ¢ BEpHbBIM OTBETOM OIleHHBaeTcs 1 Gaiom,
HEBEPHBIN OTBET WK ero OTcyTcTBHE — () OaIIoB

4) 3agaHue 3aKpPbITOr0 THNA HA YCTAHOBJIEHHE IOC/I€I0BATEJbLHOCTH CUUTACTCS
BEPHBIM, €CIIM TMPABWIBHO YKa3aHa BCs mocienoBaTenbHOCTh Iudp. [lomHoe coBmageHue c
BEPHBIM OTBETOM OlIeHHBaeTcs 1 Gamiom, eciii TOMyUieHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asoB.

5) 3agaHue OTKPBHITOrO THIIA C Pa3BePHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CJIM OTBET
COBMAJIa€T C JTAJOHHBIM TIO COACPNKAHWIO M TonHOTe. [IpaBWIBHBIM OTBET 3a 3a/JaHue
orieHUBaeTcs B 3 Oajuia, ey JAOIMyIeHa O/THa OITMOKa \ HETOYHOCTH \ OTBET MPaBUJILHBIN, HO HE
nonHbI — 1 Gam, ecnu gomyiieHo 6osee 1 ommOKYu \ OTBET HENMPABUIBHEIHN \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeyeHb TeM KOHTPOIBHBIX PAOOT MO JUCIUIUIMHE OOYYAIOIIHMXCS 3a0YHON (OPMBI
oOydeHus1, IpeICTaBIeHbI B Ta0muie 19.

Ta6mmma 19 — [lepederb KOHTPOJIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  MPOLEAYPbl  OLIEHUBAHMSA
UH/IMKATOPOB, XapaKTepU3YIOIIMX JTambl (OpPMUPOBAHMS KOMIIETCHLMH, COJEpXKATCA B
JOKAJIbHBIX HOpMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSAIOK U IHPOLERYpY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTallMi 00yJaroIuxcs
I'VAIL

11. Metonuueckue yka3zaHus JIsl OOyJarOIIMXCSI IO OCBOCHHIO TUCITUTIIUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalOUIUXCS TI0 OCBOCHHIO JICKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAYEHHE JICKIMOHHOTO MaTepuaja — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOe W SCHOE H3JIOKeHHe ydeOHOro Martepuasa. HasHaueHHe COBpPEMEHHON JEKIMH B
paMKax AUCUUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(GOpPMALMIO IO TEME, 2 B OCBOCHUU
¢yHaaMEeHTaNbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBEHIINX
JOCTH)KEHUHM Hay4dHOH Mblcau. B ydyeOHOM mporecce JIeKIus BBIIOIHAET METOJ0JOTHUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMU. JIEKIusl pacKpbIBAaeT MOHATUHHBINA ammapar
KOHKPETHOH o0siacTH 3HaHus, €€ MpoOJeMbl, AAaeT LEeIbHOE NPEACTaBIECHUE O AUCLUILINHE,
[IOKAa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMMU.

[InanupyemMble pe3yabTaThl IPH OCBOEHUH 00y4YarOUMUCS JIEKIIMOHHOTO MaTepraa:

— IOJIy4YCHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHWM, YPOBEHb
KOTOPBIX ONPEEIISIECTCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;




— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pasBuUTHE TPO(PECCHOHATBLHO-ICTOBBIX  KA4ecTB, JIIOOBH K  TpeaMETy W
CaMOCTOSITEIbBHOTO TBOPYECKOTO MBIIIJICHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITEILHON paOOTHI;

— TIONy4YeHWE 3HAHUH O COBPEMEHHOM YypPOBHE pAa3BUTHS HAyKH U TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— Hay4HThCS METOAMYECKH 0OpabaThiBaTh Marepuai (BBIACTATH TJIaBHBIC MBICIA H
MOJIOXKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHUHOB U TIOHITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAlMEl  CIIaloB U
UCIIOJIb30BAaHWEM pa3aTOYHOTO MaTepuajia IPU TMPOBEACHUU KOPOTKUX TUCKyccuid 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTLIINHE.

CTpyKTypa IpeoCTaBIeHUs JISKIIMOHHOIr0 MaTepraa:

— JIGKITUH corjacHo pasnenaM (tabin.3) u temam (Tadm.4).

11.2. MeTonuueckne ykazaHUs I OOYYArOMIMXCS IO TMPOXOXKIACHUIO MPAKTUYECKUX
3aHIATHI.

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM OpraHuzanuu y4eOHOTO
mporecca, 3aKII0YaronIascs B BHIIOJIHEHUU 00YyJaIOIIUMUCS MO PYKOBOJICTBOM MPETIOAaBaTeNs
KOMITJIEKCa YYEOHBIX 3aJlaHWi C IIeJbI0 YCBOCHHS HAyYHO-TEOPETHYECKHUX OCHOB Y4YeOHOM
JTUCITUTIAHBL, TPHOOPETEHUSI YMEHUN U HABBIKOB, OIIBITA TBOPUYECKON JACSITEILHOCTH.

[lenpr0 MpaKTHYECKOTO 3aHATHUS TSI 00YUAIOMIEroCsl SBJISICTCS] MPUBUTHE 00YUYaIOIIIUMCS
YMEHHI U HaBBIKOB IMPAKTUYECKOU IESATEIBHOCTH 110 U3y4aeMOW TUCUUILINHE.

[Tnanupyemble pe3ynbTaThl IPU OCBOCHUH O00YUYAIOIIMMCS TPAKTUIECKUX 3aHITHIMA:

— 3aKpervieHue, yriayOJeHue, paclHIMpeHHe W JeTalu3alus 3HAHUK TPH PEIICHUH
KOHKPETHBIX 33]1a4;

— pa3BUTHE I[IO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJAaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOU y4ueOHOM
JHUCIUTLINHEL

— BBIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHSI TIOJYYCHHBIX 3HAHUM IS
BBITTOJTHECHHS 33 TaHMI;

— ofecrniedyeHre palMOHAILHOTO COYETAHUs KOJUIEKTUBHON M WHIANBUAYAIbHOU (opM
o0OyueHusl.

TpeboBanust K MPOBEJACHUIO MPAKTUYCCKUX 3aHATUN

3ajaHue K BBIIOJHEHHUIO NMPAKTHUECKOW paOOThl BBIJAETCS MPENOJaBaTelIeM B Hauaie
3aHATUS B COOTBETCTBUU C IUIAHOM 3aHATHI. TeMbl mpakTHUecKux padoT MpuBeACHHI B TalMd. 5
JTAaHHOW MPOrpaMMBl.

[IpakTHyeckue 3aHATHS TPOBOIATCS B BUAE OOCYXICHHS OCHOBHBIX THUIIOB 3alad,
CBSI3aHHBIX C TEOPETHUUYECKMMHM BONPOCAMH, PACCMATPUBAEMbIMU B JIEKIIHOHHOM Kypce U B BUJE
pa3bopa BOMpPOCOB, KOTOPBIE MOT'YT BOZHUKHYTh y CTYJICHTOB IIPH OCBOCHUH MaTepuaa.

Mertoanuyeckue ykKa3aHMs IO IPOBEIEHHIO IPAKTHMUYECKUX 3aHATUH TNPUBEAEHBI B
CIEAYIOMMX TocoOusix, numeromuxcst B Oubnuoreke ['YAII B HameyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

1. Mexanuka. Konebanuss u Bosnbl. Tepmoaunamuka. COopuuk 3amau // WM.
KoBanenko, E.H. Kormmkos, H.II. JlaBpoBckas, FO.A. Hosukoma, B.K. Ilpununko, E.B.
Pytobkos, FO.H. Iapes. CITI6I'YAIL 2018.67 c.

2. DOnextpudectBo. Marnetusm. Ontuka. COopuuk 3amad. / B.M. Anapees, WN.U.
KoBanenko, E.H. Kornukos, W.I1. Kpekrynosa, H.I1. JlaBpoBckas, H.H. JlutBunosa, [O.A.



Hosukosa, M.O. Ilepymmna, B.K. Ilpununko, I'.B. Tepemenko, A.H. Xonogunos, O.H.
[Mapes, b.®. Hudpun. CII6I'YAIIL, 2019. 78 c.

3. KsantoBas ¢usuka. Coopuuk 3amau / .M Kosamenko, E.H. Kormukos, H.II,
JlaBpoBckasi, H.H. JIutBunosa, I'.JI. IInexorkuna, B.K. [Ipununxo, E.B. Pyrekos, FO.H. Ilapes.
CIIGI'YAIL 2015. 58 c.

Crpykrypa u hopMa oTyeTa 0 IPAKTHIECKON paboTre

OT4YeT 0 MPaKTUIECKON paboTe JOJKEH COJEP)KATh: TUTYIHHBIN JTUCT, OCHOBHYIO YacTh,
BBIBOJIBI 10 pE3yJIbTaTaM UCCIIECOBaHUM.

Ha mumynonom nucme NOIKHBI OBITH yKa3aHbl: Ha3BaHUE NHUCLUUIUIMHBI, Ha3BaHUE
MPAaKTUYECKOW paboThl, GaMwins W WHUIHMAIB TpernoaaBarens, (GamMuins W HHULUAIBI
CTYJEHTa, HOMEp ero yueOHOM! IPYMIIbI U JaTa 3alIUThl paOOTHI.

OcHosHas uacms JOMKHA COJAEPXKaTh 3aJaHue, pe3yJbTaTbl 3KCIEPUMEHTAIbHO-
MPAKTUYECKON pabOoThI, pacueTHO-aHATUTUYECKHUE MaTepUaJbl, IUCTUHT KOJa/CKPUH dKpaHa.

Bu1600b1 10 IpoieIaHHON paboTe JOHKHBI COAEPkKATh OCHOBHBIC PEe3yIbTATHI IO paboTe.

TpeGoBanus k 0hOPMIICHUIO OTYETA O MPAKTUYECKON paboTe

TuTynbHBINA TUCT OTYETA JIOJDKEH COOTBETCTBOBATH IIAOJIOHY, IPUBEJICHHOMY B CEKTOpE
HopMmatuBHOM nokymenrtaruu ['Y Al https://guap.ru/regdocs/docs/uch

OdopmieHre OCHOBHOW YacTH OT4YeTa JOJDKHO OBITh O(OPMIICHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeGoBaHus NPHUBEAEHBI B CEKTOpPE HOPMATUBHOHM nokymeHTauuu ['YAII
https://guap.ru/regdocs/docs/uch

[Tpu opmupoBaHNM CIHCKAa UCTOYHUKOB CTYASHTaM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusmu ctangapra ['OCT 7.0.100-2018. Ilpumepsl opopmiieHHs CIHUCKAa MCTOYHUKOB
NPUBEJICHBI B CEKTOpe HOpMaTHBHOM nokyMmeHTauuu I'Y AL https://guap.ru/regdocs/docs/uch

11.3. Meronuueckue ykasaHMs JUIs OOYYaIOIIMXCSl IO BBITOJHEHHUIO JTa0OpaTOPHBIX
pabor.

B xozxe BbImonHEHHS 1a0OpaTOPHBIX paboT oOOy4yaromMHCs [OJDKeH YIIyOuTh u
3aKpenuTh 3HAHMA, NMPAKTUUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOH
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(UKAIMOHHOW XapaKTEPUCTUKOW OO0YyJaromerocs.
Beinosnnenne 1abopaTopHbIX pabOT COCTOMT U3 KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Brimonaenne mabopaTOpHBIX pabOT OOydarOmUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYCHHs] JUCHMIUIMHBI, OIpeNeIsieMOi Yy4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecreunBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHMS MPOLECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW JUCIUIUINHBL;

— 3aKpeIUvIeHUe, pa3BUTHE U JAeTaln3alusl TEOPETHUECKUX 3HaHUH, MOJYyYEHHBIX Ha
JEKIMX;

— TOJIyueHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

— TmpuoOpeTeHHe  HaBBIKOB  CaMOCTOATENbHOW  paboOThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3ajaHue U TpebGoBaHMs K IPOBEACHUIO 1a00PaTOPHBIX paboT

B Teuenme cemecTpa KakIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
mucuuiuiiHe Pu3uKa JODKEH BBINOJIHUTH ONPEAETICHHOE 4Yucio jadopaTopHbix pabor. Ha
KaX/1yIo J1a0opaTopHyio paboTy IUIAHUPYETCsS HE MEHee IBYX 3aHATUMN: OJHO Ha BBIMOJIHEHHE
MU3MEpPEHUH, 1 OJHO Ha 3auTy oTdyera. OTY4eT MMILETCS He BO BpeMs 3aHATHH, a JOMa WJIU B
oubnmoreke.




B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHHUM JIa0opaTOpHBIX pador mo ¢usuke. [IpoxoxaeHue
WHCTPYKTaxa (GUKCUPYETCsI B CTICLIUATHHOM KypHAJIe; TaM HY)KHO 00s3aTeNTbHO PACIIHCAThCS.

B naGopaTtopuio CTyIeHTBHl OJKEH NPUXOIUTH MOATOTOBJICHHBIMU K Ha3HAuYE€HHOM
pabore. HeoOxonuMo 3apaHee MpouYuTaTh OMHCAaHHWE PAOOTHI M TEOPETHYECKHE CBEIACHHS U3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0piBaiiTe O pEeKOMEHIOBAaHHOW JHTEpaType u
00s13aTeNLHO MOYYHTe B OMOIHNOTEKE BCe TOCOOUS, BRIITyCKaeMbIe Kadeapoid.

BoemonusaTe paboTy CTYIEHTY pa3pelaeTcs, JUllb MMOCie JOMYyCKa, MOJy4YeHHOTO MOCIe
Oecensl ¢ mpenoaaBareneM. [IpenonaBarens TOMKEH YOSTUTHCS, YTO CTYACHT MOHIUMACT:

- Kakwue sBIICHUS OH OyJeT HaOI0AaTh U UCCIIEJIOBATD;

— Kakas LieJIb Iepe]] HUM MTOCTaBJIeHa;
- KakMMH MpUOOpaMHU U KaK BeyTCsI U3MEPEHUS;
- KaK CJIeyeT MPOBOAUThH HKCIIEPUMEHT.

[TonydeHHBIH TOMYCK K paboTe 0OTMEYaeTcs MpernojaBaTelieM B KypHae.

B mpouecce BhImomHEHUs J1a00OpaTOpPHOM pabOThl HYXHO OO0S3aTEIBHO 3alOIHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHHUN TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IPOTOKOJAa HECKOJIBKUMH CTYAEHTaMU BMecTe He fomyckaercs. [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
CTyJICHTa W HOMEpP TPYIIbl, GaMIIusg W WHUIHMAIBI MPEnojaBareis; Tabauia TeXHUYECKHX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWEe mpuOopa, paboumii auanazoH, IeHA
JIeJIeHUs, KJIacC TOYHOCTH W Jp.); MapaMeTphl YCTaHOBKH, HAa HEW yKa3aHHbIE; pPE3yJIbTaThl
M3MEPEHMI; 1aTa U MOANKCH CTYJEHTA.

Bcee 3ammcu AOMKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOMN
pydkoii. 3anuch HAOMIOEHWM W AHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JMILIb YePTUTH TaOIUIBI U rpaduku. BeaeHne «iepHOBUKOB MPOTOKOJIAy U MEPENHUChIBaHNE UX B
KOHILI€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY>KHas TpaTra BPEMEHHU U BO3MOXKHOCTHb
JOMYCTUTh OMIMOKY NMpu nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSBUTH
npu opopMIIeHUN OTYETA.

[To oxoHYaHUU MU3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOAIUCH MPENOoaBaTelNIo.
be3 3Toi1 moanucu MpOTOKOJI CUYMUTAETCS HEAECUCTBUTENBbHBIM. [loanuch CcTyAeHTa B MPOTOKOJIE
0o003HayaeT, 4To OH OTBEYAECT 3a BCE IPOBEJECHHBIE HM3MEpPEHHs, a MOANUCH MpernoiaBaTens
03HAYaeT, YyTO paboTa JCWCTBUTEIHHO BBINMONHSIACH U yKa3aHHBbIC 3HAYCHUS JCHCTBUTEIHHO
MOJIy4€Hbl IMEHHO TE€M CTYAEHTOM, KOTOPBIN COCTABUI MPOTOKOJI.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B TMPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYUEeT W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3ammuTe oTdyera MOTYT OBITH 3aJaHbI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoro SIBICHUS M 10 TOJIYYCHHBIM pe3yibTaraM. 3a
MPUHSTHINA OTYET MPENoAaBaTelb BICTABISET CTYIEHTY OILIEHKY M IOCJIE 3TOr0 COOOIIaeT HOMEp
¥ Ha3BaHUE CIIEAYIoMIeH JJabopaTOpHOU PabOTHI.

Crpykrypa u hopma oTuera 0 1abopaTopHOit padboTe

OT4eT AOKEH CoNlepKaTh CIENYIOIINEe Pa3aebl:

1. Iens paboTshl.

Ona cdopmynupoBaHa B ONHCAHWHM J1AOOpPATOPHOM pabOThHI, OTTyma €€ CIeayeT
MEPEeTrCaTh.

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

Onucannie YCTAaHOBKH JOJKHO OBITH KpaTKUM. ClenyeT OorpaHuIuThCs QyHKIIMOHATBHOU
WIM DJEKTPUYECKO cxeMoil ycTaHoBKH. He Hy)XKHO NpPUBOAMTH BHEIIHETO BUAA NMPUOOPOB.
Jlanee He0OXOIMMO OINMHUCATh HKCIIEPUMEHT M MEPEUUCTUTh U3MEPHUTEIbHBIC TPUOOPHI B TAOIHIIE
TEXHUYECKUX XapaKTEPUCTUK, IEPEHECEHHOM U3 MPOTOKOJIA U3MEPEHUI.

3. Paboune ¢popmysl.




PaGounmu Ha3bIBalOTCS TONBKO T€ (OPMYIBI, MO KOTOPBIM HEMOCPEICTBEHHO
MIPOU3BOJIATCS BBIYUCICHUS UcCenyeMblX BenudyuH. CieBa B (opMyne JOKHO CTOSTh TO, YTO
CJIeTyeT OMpeAeNuTh, CIIpaBa - TO, YTO U3MEPSUIOCh B paboTe WM M3BECTHO. Bee mpuBenecHHBIC
(hOpMYJIBI TOJKHBI OBITH TPOHYMEPOBAHBI.

BreiBoa Gopmyn ¥ mpomMekyTOYHBIC BBIPAXKEHHUSI B TOM pasjielie MPUBOAUTH HE HYKHO.
@opmynbl Ui BBIYUCICHUS TMOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
pe3yJabTAaTOB U3MEPEHUI B 3TOM pa3zelie TOXE HE MPUBOJIATCS.

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUMN.

B sTom pasnmene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIE M BBIYMCIICHHBIC
pe3ynbrathl. [I0 BO3MOXHOCTH, WX HYXKHO TNPEICTaBIATh B BHUAE HArMAOHBIX Tabmun. B
MPUBOUMBIX 3HAUCHUSX HEJIb3Sl OCTABIATH JIMIITHHUE ACCATUYIHBIC paspsabl (moapodHee 00 3ToM
noiaeT peusr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWid, BCE OHM JOJKHBI OBITh
MPUBEJICHBI B 3TOM pa3jieJie.

5. Ilpumepsl BBIYUCICHUH.

B sToMm pa3zaene otueTa JOMKHBI OBITH TPUBEICHBI TOAPOOHBIE MPUMEPHI BEIYUCICHUHN TT0
KakI0M paboueit popmyne. He Hy)XHO NMPUBOAWTH BCEX BBIYUCIICHHM, BIIOJHE JOCTAaTOYHO
OJIHOTO TIpUMepa MO KaXIou dopMmyine. DTOT paszen HyXKeH IS TOTO, YTOObI MPernoaaBaTerto
OBLJI0 Jierye HAaWTH OIMOKY B BEIYMCIICHUSIX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. BrbrunciieHne norpemHocTe.

B »TOoM pazmene ordyera AOMKHBI OBITH MNPEICTaBICHBI (QOPMYJbl, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
GbopMyIbl, TO KOTOPBHIM BBIYHCISINCH CHUCTEMATHYECKWE M CIIy4ailHble MOTPEIIHOCTH U
MPEICTaBICHBI PUMEPHI BEIYUCIICHUN TT0 KaXKI0W U3 HUX.

DTOT pas3fen OT4eTa CaMblil CIIOKHBIN 7151 CTyIeHTOB. [1o HeMy GoJibIie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTed 0oObIYHO OBIBaET HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKOM. B HacTosmeM mnocoOuun
ABTOPBI TIOCTAPAIIUCH OCTABUTH JIMIIH CAMOE BA)KHOE IO ATOW TeMe M W3JIOKHTHh MaTepuai Io
BO3MO>XHOCTH MPOCTO.

7. TI'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCYHKH pa3MeNiaroTcs B TEKCTe, a Oomibiiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B IMOOOM cCilydae OHU JOJDKHBI OBITh TMOANMHMCAHBI U
IPOHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TEKCTe oTyeTa. I'paduku o00s3aTeabHO
BBITIOJTHSIOTCS HA MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKUX E€AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camMux ocsiX JOKHBI OBITH
HAHECEHBI TOJBKO Y3IIbI KOOPAWHATHOW CeTKU. V3MepeHHbIC Ha OMBITe 3HAYEHUS TOIUCHIBATH
Ha ocax He cieayer. Ha rpapuk o0s3aTelbHO HAHOCATCS BCE AKCIEPUMEHTaIbHbIE TOUKU, U
MPOBOAUTCS COeMuHsIomas ux JuHUsA. OKOIO OJAHOW WM HECKOJNBKHX TOYEK OTKJIAJBIBAIOTCS
CHCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHM (ToapoOHee 00 ATOM MOMaeT
peub HUXKE).

8. OkoHYaTeNbHbIE PE3YNIbTAThI, UX 00CYX/IEHUE, BBIBOBI.

B sToM pa3gene oryeTa HY)KHO TOJBECTH HTOT MPOJENaHHON paboTel. Cremyer
HanyucaTh, KaKUe MOJTY4YeHbl BEJIMUUHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

Ecnu m3MepeHust mpoOBOAUIUCH Pa3HBIMH METOJaMH, TO 00s3aTeNbHO HYXXKHO CPAaBHHUTH
9TH pe3yJbTaThl M HX MOTPEIIHOCTH, CAENaTh 3aKII0YEeHHEe, KaKol MeToJ] Jydlle, TOYHee,
ynooHee.

Ecnu n3BecTHO TabmuyHOE 3HAYEHHE W3MEPEHHOM BEIMYMHBI, TO HY)XKHO 00s3aTEIbHO
CPaBHHUTH €T0 C MOJIYYCHHBIM Ha OTBITE 3HAYCHHEM M JaTh apryMEHTHPOBAHHOE 3aKII0YeHUE 00
UX COBIAJCHUU WM HECOBMAICHUU.

Ecnu B paboTe 3HaueHUs] OJHOW M TOM K€ BEJTMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUUECKH, TO 3TU PE3yJbTaThl HY)KHO 00s3aTENIbHO CPaBHUTh M JAaTh apryMEHTHPOBAHHOE
3aKII0YeHre 00 UX COBMAJICHUN WJIH HECOBIAICHHUU.



B cIy4dac, Koraa MCXKIAY CpaBHUBACMBIMH BCJIIMYMHAMU HMCIOTCA HCAOIYCTUMBIC
pPacXoXkJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOKEHHE O
BO3MOJHBIX NPpUYHUHAX 3TOTIO HCCOBIIAACHUA.

Ecam B paGoTe cTaBWIIOCH 1EIBIO0 TTPOBEPHUTHh KAKOK-TO (DHU3UUYECKUN 3aKOH WIIA U3YIUTh
SIBJICHWE, TO B JAHHOM pa3jelie HeOOXOAMMO JaTh OOOCHOBAaHHBIM OTBET Ha IOCTABIICHHBIH
BOIIPOC.

BrIBO TOMKEH COOTBETCTBOBATH 1€ PAOOTEHI.

TpeGoBanus k 0hopMIICHUIO OTYETA O JIAOOpaTOPHOU paboTe

TuTynbHBIN TUCT OTUYETA JIOJDKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEJICHHOMY B CEKTOpE
HopMmatuBHOM nokymenranuu ['Y Al https://guap.ru/regdocs/docs/uch

OdopmieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITh O(OPMIICHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeGoBaHusi MpUBEACHBI B CEKTOpPE HOpPMATHBHON AokymeHTammu [YAII
https://guap.ru/regdocs/docs/uch

[Tpu dopmHupoBaHMU CIIHMCKAa UCTOYHUKOB CTYIACHTaM HEOOXOIMMO PYKOBOJICTBOBATHCS
tpeboBanusmu ctangapra ['OCT 7.0.100-2018. Ilpumepsl opopmiieHHs CIHUCKAa HUCTOYHUKOB
NPUBEJICHBI B CEKTOpe HOpMaTHBHOM nokyMmeHTauuu I'Y AL https://guap.ru/regdocs/docs/uch

Mertoanyeckie yKa3aHWs TI0 BBIMOJIHEHUIO JAa0OpaTOPHBIX pabOT TPHUBEICHBI B
CIEAYIOMMX NocoOusix, numeromuxcst B Oubnuoreke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIC:

1. Mexanuka. KonebGanus u BomHbl. MonekymsipHas ¢usuka. JlaGopaTtopHbiid
npaktukym // 1.W. Kosanenko, H.I1. JlaBposckasi, H.H. JlurBunona, I'.JI. Ilnexorkuna, /I.E.
[Morapes, B.K. IIpununko, FO.H. Hapes, b.®. Hludppun. CII6I'YAIL 2014. 132 c.

2. DnekTpuyecTBO W MarHeTusM. JlaboparopHsiii npaktukym // A.B. Komnbuibios,
E.H. Kornukos, H.II. JlaBpoBckas, FO.A. Hosuxoma, B.K. Ilpununko, I'.B. Tepemienko.
CIII'YAIL 2021. 103 c.

3. BonnoBast onrtuka. Jlabopatopusiii mpaktukym //E.H. Kotmukos, W.IL
Kpexrynosa, H.I1.JIaBpoBckas, }O.A. Hosukosa, A.H. Tporun. CII6I'YAIL, 2013. 68 c.
4, Bomnnosast onrtuka. YueOHo-meromuueckoe mocooue // E.H. Kormukos, 10.A.
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11.4. MeTonuueckne yka3zaHUs JJIsi 0OYJarONIUXCs MO MPOXOKIACHUIO CAMOCTOSTEIbHON
paboThbl.

B xone BbIOSHEHHUSI CaMOCTOSITEIPHOW pabOThI, 00yJaIONTUCS BBITIOJHIET PaboTy 10
3aJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJCTBE IpENojaBatrelis, HO 06e3 ero HemocpeCTBEHHOTO
YYaCTH.

Jnst oOyyaromuxcst mo 3aoyHOi (opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOs1 KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, y oOywaromierocs (Gopmupyercs
nesiecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUUN
YPOBEHb YCIIEBACMOCTH B TEpUOJ OOYUYEHHs, TIOMOTAaeT IIOJIYYUTh HABBIKH TTOBBIIICHHS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckuMH ~ MaTepuallaMH,  HAMpaBISIONIMMUA  CaMOCTOSITENIBHYIO — paboTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOIUYECKAN MaTepHal 1Mo TUCIUIINHE;

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



11.5. Meronuueckne yKa3zaHWsl Ui OOYYalONMIUXCA 110 MPOXOXKICHHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPEIYCMATPUBAECT KOHTPOJb KadecTBAa 3HAHUU
00yJaromuXxCcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IICNIbI0 OIICHUBAHMS XOJa OCBOCHUS
JUCIUIITAHBL.

Texymuit KOHTPOJb OCYIIECTBISIETCS MO KalleHAapHOMY ydeOHomy rpaduky. Cpoku
KOHTPOJIbHBIX MEPOINPUATUI U CPOKU MOJBEJIEHUS UTOTOB OTOOpakatoTcsl B pabounx y4eOHBIX
wianax Ha cemectp. OOydaromuiicss TOJDKEH BBIMIONHUTh BCE KOHTPOJBHBIC MEPONPUSTHUS,
IPEelyCMOTPEHHbIE HA JaHHBIA CEMECTp, MOCJe Yero MperojaBareib MPOCTaBseT OauIbHbIC
OIICHKH, HAOpaHHBIE CTYICHTAMU TI0 Pe3yJabTaTaM TEKYIIEro KOHTPOJIS.

OcHoOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJaroNIuXCs SBIISTFOTCS: YCTHBIN
OMpPOC HAa JEKIMOHHBIX WM TPAKTUYECKUX 3aHATHSAX; 3alluTa JIa0opaTOPHBIX pPadoT.
CpezactBamMu TEKYIIETO KOHTPOJIS 3HAHUMN, 00OydaroUxcsi MOTYT ObITh: Oecelbl mpernoaaBaTens
U 00yd4aromierocsi; KOHTPOJIbHBIE BOMPOCH! U 3amaHus. KOHTpOJIbHOE MEPONpPUSITHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 32 HEro CTYACHT IOJIy4MJ OLIEHKY B Oajulax He HI)KE MUHUMAaIbHOU
OIICHKH, YCTAHOBJICHHOM IMPENoiaBaTesieM M0 JaHHOMY MEPOIPHUATHIO.

JlukBuanus 3aJ0JDKEHHOCTH, 0Opa3oBaBlIeiicsl B cllyyae MPOIycKa OO0YyYaromMuMCs
3aHATHIA 0€3 YBaXUTEIBHONW MNPHYMHBI, OTKa3a, OOyJaromerocs OT OTBETOB HA 3aHATHUSX,
HEYJIOBJIIETBOPUTEILHOTO OTBETa, OOYy4YaIOUIerocsi Ha 3aHATUAX, HEYIAOBIETBOPUTEIHHOTO
BBITIOJTHEHUSI KOHTPOJBHBIX, Ta0OPATOPHBIX U MPAKTUUECKUX PAOOT MOXKET OCYIIECTBIATHCS Ha
VHAUBUAYAIbHBIX KOHCYJIbTAIUIX.

Pe3ynbTathl TEKyIIero KOHTPOJS YCIEBAEMOCTH OOYYAIOIIMXCS CIYXKAT OCHOBOW MJis
IPOMEKYTOUHOM aTTecTaluu: MOJydeHHs 3adeTa Mo y4eOHOM NUCUUIUIMHE WM JO0NycKa K K
Qg epeHaIbHOMY 3a4eTy WM 9K3aMEeHY M0 Y4eOHOH TUCIHITIHHE.

B teuenue cemectpa s nomycka K JauddepeHIHalbHOMY 3aueTy WIH 3K3aMeHY
CTYJEHTY HEOOX0IUMO cIaTh He MeHee 75% 1abopaToOpHBIX U MPAKTUIECKUX PaOOT, BHIMIOITHUTD
TECTUPOBAaHUE B cHcCTeMe aucTaHimoHHOro oOydeHusi ['VAII https://Ims.guap.ru He HMXe
OIICHKH «YyJIOBJIETBOPUTEIbHO». B cllydae HEBBINOJHEHMS BBIIIEU3I0KEHHOTO CTYACHT, MpU
YCIEITHOM MPOXO0KJICHUU MPOMEKYTOUYHOM aTTECTAllMHM, HE MOXKET MOJYYUTh aTTECTAllMOHHYIO
OIICHKY BBIILI€ «yIOBIETBOPUTEIHHO.

11.6. Meronnueckue ykazaHusi JUIsi 00y4aromUXCsl O MPOXOXKIACHUIO MPOMEXYTOUHOMH
aTTeCTallUU.

[IpomexyrouHass  aTTecTanus  OOYYaIOMIUXCS  MPEAYyCMaTpUBAeT  OIICHHBAHHE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB O00y4YeHHs Mo aucuuiuinHe. OHa BKIIOYAET B
ceOst:

— »9K3aMeH — (opma OLEHKM 3HaHUM, MOJYyYEHHBIX OOydYalolUMci B Ipolecce
M3YYEHHUs BCEHW MUCHUIUIMHBI WIM €€ YacTH, HAaBBIKOB CAMOCTOATEIbHOM paboThl, CIOCOOHOCTH
NPUMEHSTh WX JUISI PEIICHHUS MPAKTUYECKUX 3a7ad. JK3aMeH, KaK MPaBHUJIO, MPOBOIUTCS B
MeproJ; HK3aMEHAIMOHHOM CECCHMM M 3aBEpPIIACTCA aTTECTAIMOHHOW OIEHKOW «OTJIUYHOY,
«XOPOLIOY, «YJOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEILHOY.

B Teuenue cemectpa cryaeHty HeoOxoaumo caath He MeHee 50% nabopaTopHbIX padoT,
He MeHee 50% mpakTudeckux padoT, BBHIIOIHUTH TECTUPOBaHUS B cpeae LMS He HMKe OLleHKH
"ynoBIETBOPUTENBHO". B ciiydae HEBBITOJIHEHUH BBIIICU3I0KEHHOTO, CTYACHT, IPU YCIIEITHOM
NPOXOXKACHUA TPOMEXKYTOUHOW aTTectaniid B (opme IK3aMeHa, HE MOXKET IMOJIY4YHUTh
aTTECTAIMOHHYIO OLIEHKY BHIIIE "XOpomio".

DK3aM€H MOXET MPOXOAUTh B BUAE YCTHOI'O OIpoca WM TecTUpoBaHMs. OCHOBaHUEM
JUISL IOTMYCKa K NMPOMEKYTOYHON aTTEeCTaIlMH SBIIETCS YCHEIIHOE MPOXO0KICHHE 00ydaromuMces
TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kputepuu oniennBanust chopMrUpOBaHHOCTH KOMIIETEHLIUN 00y4Yaroerocs:



OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLUH «BBICOKUI». KommereHuun
chopMHpOBaHbl. 3HAHUS APTYMEHTUPOBAHHbBIC, BCECTOPOHHUE. YMEHUS YCIIEIIHO IPUMEHSIOTCS
K pEIICHHUI0O KaK TUIIOBBIX, TaK M HECTaHJApPTHBIX TBOPYECKUX 3ajaHuil. JleMoHCTpupyercs
BBICOKHM YPOBEHBb CaMOCTOSITEIIBHOCTH, BBICOKASI aJalTUBHOCTD ITPAKTUYECKOIO HABBIKA.

OneHka «X0poIIo»: ypOBEHb OCBOCHHS KOMIIETEHLUN «IIPOJABMHYTHIN». KomnereHuun
chopMHpOBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHbIE. YMEHHUS HOCSIT PENpPOAYKTHBHBIN Xapakrep,
IPUMEHSIOTCS K PELICHUIO TUIOBBIX 3aJaHui. JleMOHCTpUpYETCs JOCTAaTOYHBIM YPOBEHBb
CaMOCTOSITEJIBHOCTH YCTOWYMBOTI'O NPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOTOBBIN».
Komnerennmu  chopmupoBansl. CdhopmupoBanbl 0a30Bble  CTPYKTYPHI 3HAaHHMH. YMEHUS
(parMeHTapHbl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HHU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH ITPAKTUYECKOTO HABBIKA.

Onenka «HEYI0BJIETBOPUTEILHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». KomnereHuun He cpopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMSI M HABBIKU
He c(hOpMUPOBAHBEI.

OCHOBHBIMM OpPHEHTHpPaMHM IIpHM MOATOTOBKE K IIPOMEXKYTOYHOM aTTECTAlMU IIO
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JICKIHMA M IIEpeYeHb PEKOMEHIyeMou smreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromeMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO paloTy,
YTOOBI IEepe] MEpBBIM THEM Hadalda cecCHd OBbUTM CIOaHbl M 3allMIIEHBl Bce JabopaTOpHBIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO MOBTOPEHHME BCEr0 Marepuana Kypca, 1o
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BbEM
paboThI pacnpeessiTh paBHOMEPHO IO JIHSAM, OTBEACHHBIM ISl MOJTOTOBKH, KOHTPOJIMPOBAThH
KaX/IbIi JICHb BBIMOJIHEHHS pabOThI.

Cucrema OLICHOK IPU NPOBEJCHUM TEKYHIETO KOHTPOJIS M MPOMEKYTOYHOU aTTECTAllMH
OCYILIECTBIISIETCS. B COOTBETCTBUU C PYKOBOAAIIMM JOKyMeHToM opranuzauuu PJIO I'VAIL
CMK 3.76 «llonoxkeHue o TEKyIIEM KOHTPOJE YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTECTALIMU
CTYACHTOB M aCHHUPAHTOB, OOYyYAIOIIMXCS 10 O0pa3oBaTelIbHBIM IMPOTPaMMaM BBICIIETO
obpazoBanus B 'Y AIl» https://docs.guap.ru/smk/3.76.pdf.
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