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

«TeOpI/IH OIITHUKO-3JICKTPOHHBIX CUCTEM)
(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

HucuunnuHa «Teopust ONTHKO-3JEKTPOHHBIX CHCTEM» BXOIUT B 00pa30BaTENbHYIO
porpaMMy BBICHIETO 00pa30BaHMs — IPOrpamMMmy OakajaBpuaTa IO HANpaBICHUIO TOATOTOBKY /
crenranbHOoCcTH 03.03.01 «IIpuknagabeie MaTemaTrka U pusuka» HanpaBiaeHHOCTH «lIpukiamHas
¢uszvka U WHPOPMAIMOHHBIE TEXHOJOTUM B HAHOWMHIYCTPUW». JMCUIHIIMHA peann3yeTcs
kadeapoi «Ne3y.

JlucuumnivuHa HaneneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICAYIOIINX KOMIIETCHITHIA:

[IK-6 «Cmocoben pa3paboTaTh METOAMKHM H TEXHHYECKHE PYKOBOJCTBA  JUIS
HKCIIEPUMEHTAJIbHON MPOBEPKU TEXHOJOTMUYECKHX TIPOIECCOB M HCCIECIOBAHUS MapamMeTpOB
HAHOCTPYKTYPHBIX MaTEPHATIOB)

Copmep:xaHue TUCIUIUIMHBI OXBATHIBAET KPYI BOIMPOCOB, CBS3AHHBIX C MPHHIUIIAMU
paboThl ONTHKO-3JEKTPOHHBIX CHCTEM M OCOOEHHOCTSMHU UX MPOEKTUPOBAHUSI.

[IpenogaBanne AMCHUILIMHBI TMPEAYCMATPUBACT CHeAyIomre (OPMbI OpraHU3aAINH
y4eOHOT0 TpoIiecca: JEKIHNH, JJA00paToOpHbIe padOThI, CAMOCTOSTENIbHAs paboTa 00ydaromerocs,
KYPCOBO€ NMPOEKTUPOBAHUE.

[IporpaMMoil IHUCHUIIMHBI TPETYCMOTPEHBI CIEAYIOIIUE BUABI KOHTPOJISA: TEKYIIHMA
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEXKYTOUHAS aTTecTalus B (hopMe IK3aMEeHa.

OO6mrast TpyAOEMKOCTh OCBOCHHS IUCITUIUTMHBI COCTaBIIsIeT 4 3a4eTHBIX €IWHUIBI, 144
yaca.

SA3bIK 00y4YEHUS 110 AUCIUTUITMHE «PYCCKUINY.



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
Henpro mpemomaBaHusl MUCHUIUTHHBI SBISETCS TMOJTYYCHHE OOYYAIOMIMMHUCS HEOOXOAUMBIX
HaBHIKOB B O00JIACTH HCCIIEIOBATEIbCKON, MPOEKTHO-KOHCTPYKTOPCKOM, HH(POPMAIIOHHO-
AHATUTUYECKOW U IKCIUTYaTaI[MOHHON JESATEIBHOCTH B OOJIACTH MPUKIANHON (U3UKH B cdepe
HAaHOTEXHOJIOTHH.

1.2. JucuumuiiHa BXOIUT B  COCTaB  dYacTd, (opmupyemMoi  y4acTHUKAMU
00pa3oBaTeNbHBIX OTHOIIIEHUH, 00pa30BaTEeIbHON MPOrpaMMBbI BBICIIIETO 0Opa3oBaHUs (lajee —
OIT BO).

1.3. IlepeueHb mIaHUPyEMbIX pPe3yIbTATOB O0YUEHHS MO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIMHBI 0Oydaromuiics AOHKEH 00JaaaTh CIeTyIOIUMU
KOMIETSHIIMSIMH WM UX 4acTsaMu. KOMIETeHIIMM U WHIIUKATOPHI UX JTOCTIKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U MHIUKATOPOB MX JOCTHKCHHS

Koo u
Kareropus (rpymma) Kon n HanMeHoBaHME MHIUKATOPA JOCTHKCHUS
HAaMEHOBAaHUE
KOMIIETEHIIN N KOMIIETEHIIN N
KOMIIETEHIINU

[T1K-6.3.1 3HaTh METO/IBI pacyeTa MOTPEIIHOCTEMN
(HeonpeIeIeHHOCTEN) Pe3yIbTaTOB U3MEPEHUI
[1K-6.3.2 3HaTh pu3nyUecKre MPUHIUITBI PAOOTHI,
06HaCTI/I NMPUMCHCHUSA U IPUHIUIIUAJILHBIC

[1K-6 Ciocoben o
OTPaHHYCHUS METOJIOB M CPEJICTB U3MEPCHHM

a3paboTaTh
pasp I1IK-6.3.3 3HaTh METOALI JUATHOCTUKU U
MCTORHKH 1 KOHTPOJIS IapaMeTPOB HAHOTETEPOCTPYKTYP U
TEXHIHCCKHC HaHOI()) T pHHszwaTe HaJIOB POCTRYEDD
PYKOBOJACTBA JJIS TPYKTYP p
. | [IK-6.Y.1 ymeTs BIOUpAaTh METO/IbI U CPENICTBA
IKCIIEPUMEHTATHLHOU
[Ipodeccnonansubie DOBEDKIL KOHTPOJISI TapaMeTPOB MPUOOPOB U MATEPHUATIOB
KOMIIETEHIUH POBCp KBAHTOBOM JIEKTPOHUKH B (POTOHUKH
TEXHOJIOTHIECKUX
POLIECCOB I [1K-6.Y.2 ymeTb pa3pabaTbiBaTh METOIUKH
p KOHTPOJISI TEXHOJIOTMYECKUX TPOIECCOB U
HCCICNoBatHA HAHOC TYPUPOBAHHBIX MAaTEPHUAIOB
napameTpoB TPYKTYpHP P
[1K-6.B.1 BnageTs HaBbIKAMU IPUHATHS
HAHOCTPYKTYPHBIX .
pelIeHni 0 BO3MOXHOCTH TPUMEHEHUS
MaTepHaoB

HCCJIEIOBAaHHBIX MaTEPHAJIOB U TEXHOJIOTUYECKUX
MIPOLIECCOB B MMPOU3BOICTBE MPUOOPOB KBAHTOBOM
3JIEKTPOHUKHU U (DOTOHUKH Ha OCHOBE
HAHOCTPYKTYPHUPOBAHHBIX MaTepUAJIOB

2. Mecro pucuuniaunsl B cTpykType Ol

JuctumniuuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHEe MPUOOPETEHHBIX 00YJaIONTUMUCS
P U3YYCHUH CICAYIONINX JUCIUILTUH:

— «YdeOHas MPaKTUKaY,

— «OCHOBBI ONTHKI».

3HaHUd, TOJMy4YEHHBbIE NPU HM3YUYEHUU MaTepuana JaHHOW JUCUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAYCHUE, TAK U MCIIONB3YIOTCS IPU U3yUYEHUU JAPYTUX TUCIUTLINH:

— «CoBpeMeHHBIE JTa3epHbIE U CBETOTEXHUYECKUE CUCTEMBY,

— «KBanTOBas 1EKTPOHUKAY,

— «Pammoduzukay,

— «DOTOHUKAY.

3. O0BeM u TPyIOEMKOCTh TACIUILTAHBI




Jlanueie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOU
paboThI O AUCIMIUIMHE (M pacIpeie]IeHue 3TOH TPYAOEMKOCTH 10 CEMECTpaM) MPECTABICHBI B
tabmuie 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemMKocTb 1o
Bun yuebHoM paboThI Bcero ceMecTpam
Ne5
1 2 3
Oowan mpyooemKkocmp oucCyunIuHbl, 4/ 144 4/ 144
3E/ (4ac)
U3 Hux uacoe npakmuueckoii n0020moeKu 34 34
Ayoumopnuie 3ausamus, BCETo 4yac. 51 51
B TOM YHCJIE:
nexumu (JI), (gac) 17 17
npaktudeckue/cemunapckue 3anarus  (113),
(qac)
naboparopusie pabotsl (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (dac) 17 17
HK3aMeH, (4Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 57 57
Buo npomesxxcymounoii ammecmayuu: 3a4er,
mudd. 3auger, sk3amen (3auer, dudd. 3ay, JK3. JK3.
DK3.%%)

%

IIpumedanue: KaHIUAATCKHI SK3aMEH

4. ConepxaHue TUCIUTIINHBI
4.1. Pacnpepnenenue TpyI10€MKOCTH JTUCLIUIUIMHEI IO pa3jeiaM U BUIaM 3aHATHH.
Pazaenbl, TeMBI TUCITUTIIIUHBI M UX TPYJOEMKOCTh IPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Pazgensl, TeMbI TUCITUTIIMHEI Jexmn | 113 (C3) P KII CPC
(uac) (uac) (dac) (uac) (dac)
Cemectp 5
Pasnen 1. Curgasnsl 1 HOMEXH B OIITUKO- 4 4 12
JJIEKTPOHHBIX CHCTEMaX
Pazgen 2. IIpocTpaHCTBEHHO-4aCTOTHBIE ) ) 6
XapaKTEPUCTUKH OOHEKTOB HAOIIOACHHUSI.
Paznen 3. Peakuusi onTUuYecKoi CUCTEMBI Ha 1 1 4
BXOJIHOE BO3JICHCTBUE
Paznen 4. Ontuueckas cuctema Kak GuibTp ) ) g
POCTPAHCTBEHHBIX YaCTOT
Paznen 5. IlpeobpazoBanue CUTHAIOB 4 4 12
3JIEMEHTaMU ONITUKO-3JIEKTPOHHON CHUCTEMBbI
Pasznen 6. <D1:1J15Tpau1/151 CUT'HAJIOB B OIITHUKO- 4 4 15
JJIEKTPOHHOU CUCTEME
BrimotHeHME KypCOBOH pabOTHI 17
Hroro B cemectpe: 17 17 17 57
Utoro 17 0 17 17 57




[IpakTuueckass TOATOTOBKA 3aKJIOYAETCI B  HEMOCPEACTBEHHOM  BBINOJHEHUU
OoOy4JaloIUMUCsA  OMNpEAENeHHBIX  TPYIOBBIX  (yHKUMHA,  CBSI3aHHBIX C  Oynyiei
npo¢eCcCHOHATBLHOMN 1eATENFHOCTBIO.

4.2. CopepxaHue pas3ieiioB U TEM JIEKIIMOHHBIX 3aHITHH.
Copep:xanue pa3aelioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pas3JeNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep pasnena HasBaHue u coneprxanue pa3fenoB U TeM JIEKIIMOHHBIX 3aHATHN
Paznen 1. Curnanst u Beenenne. OcHOBHBIE cCBoiicTBa TmpeoOpasoBanus Dypee.
MIOMEXH B ONTHUKO- [IpoxoxneHre 1eTepMUHAPOBAHHOIO CUTHAJIA 4YE€pe3 JIMHEIHbIE
AIIEKTPOHHBIX CUCTEMAX. 3BeHbsa. Ciy4aifHble CHUTHaJbl M CIIOCOOBI WX OMNHCaHUS.

HNudopmaninoHHble XapaKTEPUCTUKHU CUTHAJIOB.
Tema 2 [IpocTpaHCTBEHHO- [IpocTpaHCTBEHHO  YacTOTHBIE  XapPaKTEPUCTUKH  OOBEKTOB
yacToTHbIe XapakTepucTuk | Habmoxenus (ITYX). OcHoBHble cooTHOmEeHU. [TYX ToueuHoro
00BEKTOB HAOJIOICHHUS. ucrounnka. [TYX oOwekra mnpsmoyrompHOM Qopmber. [TUX

Kpyrjioro o0OwekTa paBHOMepHOH spkoctH. I[TYX kpyrmoro
00BEKTa HEPABHOMEPHOH SIPKOCTH.

Tema 3 Peakuus OcHoBHblE ompenenceHus. Peakuuss ONTHYECKOM CUCTEMBI Ha
ONTHYECKON CUCTEMBI Ha HEKOT€PEHTHOE U3ITyYCHHUE.
BXOJIHOE BO3JICHCTBUE.

Tema 4 OnTuueckas Onrtuueckast cucreMa Kak (pUIBTP NMPOCTPAHCTBEHHBIX YacTOT.
cucreMa Kak QUIbTp OcHoBHBIE cooTHOWEHU. OnTuyeckas nepenaToyHast QyHKIMA
NPOCTPAHCTBEHHBIX YacTOT. | oObekTuBa. [IUX oO0bekTHBa UIsl ISITHA paccessHus B BUJE
PaBHOMEPHO OCBEILIEHHOI'0 KPyTa.

Tema Ne 5 [IpeoOpazoBanue | CTpyKTypHasi cXxema ONTHKO-3JIEKTPOHHOUW CIIEIAIIEH CUCTEMBI,

CUTHAJIOB JIEMEHTaMHU O3C wundpopmammonHoro Tuna u O3C  oOHapyKeHHS.
ONTUKO-3JIEKTPOHHOM CTpyKTypHasi cXxeMa ONTHKO-3JIEKTPOHHOW CIEIAIIEH CUCTEMBI.
CUCTEMBI. CrpykrypHas cxema O3C  wuH(OpManMOHHOrO  THUIMA.

CrpykrypHas cxema OO3C oOnapyxenus. Ilepemarounas
¢GyHKLIMSA cpelbl pacHpOCTpaHEHUs u3iIydeHHus. YacroTHas
XapaKTepucThKa paccenBatouux cpel. [lepenarounas ¢yHKIus
atMocdepsl, Npud  HaIMuUM  TypOyneHTHOCTH.  CrhekTp
JETEPMUHUPOBAHHOTO CUTHAJIA HA BBIXOJIE CUCTEMbI MIEPBUYHOM
00pabotkn mHpopManuu. [IpoxokaeHue ciaydaifHOTO CHUTHAJa
yepe3 CUCTEMY epBUYHON 00pabOTKH MH(OPMAIIHH.

Tema Ne 6 @unbrpanus OntumanbHas (uibTpanus Npu OOHAPYKEHUH M HM3MEPEHHU
CUTHAJIOB B OIITUKO- curHana Ha ¢oHe momex. OOmume cBemeHUs 00 ONTHUMAaIbHBIX
AIIEKTPOHHBIX CUCTEMAX. METOJax NpHUEMa CUTHaja NpU HAIU4YMU nomex. OnrumManbHas

bunpTpamuss Tpu OOHApPY)KEHWHU CcHUTrHajda Ha ¢GOHE TIOMeX.
OntumanbHas QUIBTpAlUs MpU  H3MEPEHHHM TapaMeTpoB
curHaa ©Ha ¢oHe mnomex. CHekTpanbHas ONTHYECKas W

IIPOCTPAHCTBEHHAs ¢bubTpanus CUTHAJIOB. ITonsiTue
CIIEKTpaJIbHOU ONTHUYECKOMN dbunpTpaum. [TonsaTtue
IIPOCTPAHCTBEHHOU ¢bubTpanum. IIpocTpancTBeHHAs

bunbTpansi B HEKOTEPEHTHBIX  ONTHYECKUX  CHCTEMax.
OOHapy)XeHue  JABIKYIIMXCS  OOBEKTOB € IOMOIIBIO
MPOCTPAHCTBEHHOW GuiabTpamuu. OnTudeckas KOppemsius,
o0I1Me CBeIeH!s U3 TEOPHH pacro3HaBaHus 00pa30B.

4.3. Tlpaktuueckue (CEMHUHAPCKUE) 3aHATHS




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

Ta6mmia 5 — [IpakTudeckue 3aHsITHS U UX TPYJTOEMKOCTh

N3 Hux Ne
No | Tembr npaktrdeckux | @OpMbI IPaKTHUYECKUX | TpPyHOEMKOCTb, |IPaAKTUUYECKOU [pa3aeia
/11 3aHATAH 3aHATAN (qac) MOJATOTOBKH, | JUCIIUIT
(dac) JINHBI
VY4eOHBIM MJIaHOM HE TPEIYyCMOTPEHO
|
Bcero
4.4. JlaGopaTopHbIE 3aHATHS
TeMbl 1a00paTOPHBIX 3aHIATHI U KX TPYJOEMKOCTh ITPUBEICHBI B TabuIIe 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaunmenoBanue 1abopaTopHBIX paboT TPyAOEMKOCT®, | MPAKTHHECKOH | pasaera
/11 (qac) MOJATOTOBKH, | JHCIIHAI
(gac) JIHBI
Cemectp 5
1 | Pacuer ciektpoB ®ypbe 3 1
TpUroHOMeTpudecKux GyHKIu. Pacuer
criekTpoB Pypbe MmoKa3zaTeNbHbIX (DYHKIIHIA.
Pacuer cniektpoB @ypbe runepOOITuIECKUX
(GyHKIMH.
2 | Pacuer [TUX o6bekToB HaOmoneHus. Pacuer 3 2
[TYX Toueuynoro ucrounuka. Pacuer [TYX
00BEKTa NIPSIMOYTOIBHOM (POPMEL.
3 | Pacuer peakuuii ONTHYECKON CUCTEMBI Ha 4 3
BXOAHOE Bo3aelcTBue. Pacuer peakuuu
ONITUYECKOI CHUCTEMbI Ha HEKOT€PEHTHOE
n3Jly4eHue. Pacyer peakiuu onTu4ecKou
CHCTEMbI Ha KOTEPEHTHOE U3JIy4YEHHUE.
4 | Pacder onTHYECKON NepeaaToOuHON QyHKIIUN 4 4
o0bekTuBa u ero [TUX. Pacuet ontuueckoi
nepenatouyHoit pynkuuu oovekTruBa. Pacyer
MPOCTPAHCTBEHHO-YACTOTHOM
XapaKTEePUCTHKH OOBEKTHBA.
5 | Pacuer OOC paznuunbix Tumnos. Pacuer 3 5
cnepsamein O9C. Pacuer OOC
nHpopmanmonHoro tuna. Pacuer O9C
OOHapyKEHHS
Bcero 17

4.5. KypcoBoe nmpoeKkTUpoBaHHE/ BHITOITHEHUE KYPCOBOW PabOThI

[lenp KypcoBoit pabOTHI:
YacoB nmpakTUYECKOM MOATOTOBKHU:

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

4.6. CamocrosrenbHas paboTa 00y4aronmxcs




Buzsl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh IPUBEIECHBI B Tabnuie 7.

Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh

. Bcero, | Cemectp 5,
Bun camocTosTenbHO# paOboThI

qac qac
1 2 3
H3yueHne TeopeTuuecKoro Mmarepuaa 3 3

nucuuriuael (TO)

Kypcosoe npoextuposanue (KII, KP) 33 33

Pacuerno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedepata (P)

[TonroroBka K TeKyIIieMy KOHTPOJIIO

ycneBaemoctu (TKY) 8 8
Jomamraee 3aganue (/[3)
KouTtposbabie paboTsl 3a09anKoB (KP3)
[ToaroroBka Kk MpoMeKyTOYHOMN g 3
arrectaruu (ITA)

Bcero: 57 57

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS
JUTSL CAMOCTOSITEIBHON paOOThI 00YYAIOMIMXCS IO TUCITUTUTHHE (MOIYJIIO)
Y4eOHO-MEeTOIMYECKHE MaTepHalbl JIJIsl CAMOCTOSITENILbHOW paboThl O00yJaroImuXxcs yKa3aHbl B
ma. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI IpUBEIEH B TadauIe 8.
Tabnuna 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

Komuectso
HK3EMILIIPOB B
Ugiﬂa(ll,)url))/ec bubnmorpaduueckas ccpuika 6“?;2?\;:1@
AIIEKTPOHHBIX
SK3EMILIIPOB)
629.7 HccnenoBaHue oNTHYECKUX XapaKTEPUCTUK 5
N 88 OOpPTOBBIX CPENICTB OTOOPAKEHUS
WH(POPMAIIMY TIIIOTUPYEMBIX JICTaTEIIbHBIX
anmaparoB: yueOHoe ocodue / A. B.
[ykanos. C.-Iletep6. Hall. uccnen. yH-T
UH(POPM. TEXHOJIOTHI, MEXaHUKHU U ONTUKH. -
CII6. : U3p-Bo Yu-T UTMO, 2014. - 84 c.
004.4 UYepneix 1. B. MonenupoBanue 10
Y-49 AJIEKTPOTEXHUYECKUX YCTPOMCTB B
MATLAB. SimPowerSystems u Simulink /
U. B. Yepnsix. - 2-e uza. - M. : IMK Ilpecc,
2014. - 288 c.
https://znanium.com/catalog/ | Upoznos, U. E. DnexTpomarneTusm.
product/1984918 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / U.
E. Uponos. - 12-e u3a. - Mocksa :
JlabGopartopus 3nanui, 2021. - 322 c.
https://znanium.com/catalog/ | Uponos, 1. E. KanToBas ¢pusuka.




product/1984909 OcHoOBHBIE 3aKOHBI : yueOHOe mocobue / U.
E. Uponos. - 8-e u3z. - Mocksa :
JlaGopatopus 3Hanmii, 2021. - 261 c.

https://znanium.com/catalog/ | Kaun, K. b. Kypc o6meii pusuku : yuebHoe
product/1094750 nocobwue / K.
NHO®OPA-M, 2022. — 368 c.

b. Kaua. — Mocksa : KYPC :

7. IlepeueHb 3NEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH(QOPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTn « HTepHeT»
Ilepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTH «lHTepHeT», HEOOXOOUMBIX JUIsI OCBOECHUS TUCLMILUIMHBI

npuBesieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HHOOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «HTepHET»
URL anpec HaumenoBanue

https://new-science.ru/category/fizika/

Nurepuer-xypHan «Hosasg Hayka». Pa3nen
buzmka

https://ufn.ru/ru/

DJIEKTPOHHAS BEPCUS KypHaia «Y ciexu
dbu3udecKkux HayK», OU3UYECKUN UHCTUTYT UM.
I1.H. JIebeneBa Poccuiickoit akajieMun HayK

https://zanauku.mipt.ru/category/science/
physics/

DJIEKTPOHHAs BEPCUS KypHaia «3a HAyKy»

https://fizikaguap.ru/

O06pazoBaTenbHBIN pecypc Kadeapsl GU3UKH
I'VAII

http://aco.ifmo.ru/el books/modeling op/

KOMHI)IOTepHBIe MCTOABI MOJACIIUPOBAHUA
OIITHYCCKUX CUCTEM

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

Ta6mmia 10— [Mepeyersr mporpaMmMHOTO 0OeCIIeueHUs

Ne i/t

HanmeHnoBanue

1 MS Windows

MS Office

68710015AutoCAD R20.1.49.0.0 (uuen3us: cereBas 563-59077482)

Microsoft Visual Studio 2017 Community 15.0.26730.15 (uuensus: GPL)

Dev-C++ 5 (munensus: GPL)

Pascal ABC.NET 3.3.0.1542 (simuensus: LGPL v3)

Scilab 6.0.2 (munensus: GPL)

Umbrello UML Modeller 2.29.0 (unensus: GPL)

O | 0| I[N Wn| | W

Oracle VM Virtual Box 5.1.28.17968 (munen3usi: GPL v2)

8.2. Ilepeuenp MH(OPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu
OCYIIECTBJICHNH 00pa30BaTENIFHOTO MpOIiecca MO AUCIUIIIHHE




[lepeyeHb HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTABICH B
Tabymue 11.

Tabnuua 11— Ilepedens HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  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 | YueOHas ayauTopus s 3aHATHMA JIEKIIMOHHOTO TUTA, 3aHsATH | 196135, r. CaHKT-

CEMHHAPCKOTO TUIIA, TPYIIIOBBIX U UHIMBUIYaIbHBIX Iletep6ypr, yi.
KOHCYJIBTALUM, TEKYIETO KOHTPOJIS M IIPOMEKYTOUHON Tacremno, 1. 15,
aTTECTAIHH. aynutopust Ne32-01

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayauTOpun; HAOOP
JI€MOHCTPALIMOHHOTO 000PYIOBaHHUS.

2 | YueOHas ayquTOpUs AJIs MPAKTUUYECKUX 3aHATUH, 3aHATHIHA 196135, r. CaHkT-
CEMMHAPCKOI'0 TUIIA, TPYIIOBBIX X NHIAWBUAYAJIBHBIX [TetepOypr, yi1.
KOHCYJIbTAI[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON l'acremno, 1. 15,
aTTeCTalUH. ayautopust Ne22-08

Ocnamenue: Crienuaan3upoBaHHas MeOelb; 1abopaTopHOe
obopynosanue: [[9BM - 19 mT., 00beTMHEHHBIX B JIOKAIBHYIO
BBIYHUCIUTEILHYIO CETh C BEIXOJOM B BBIUMCIHTEIBHYIO CETh
'V AII u UnTepHer.

10. Ouenounsle cpeacTBa s IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEICTBMJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalMHU
o0yyaromuxcs 1o JUCUUIUTMHE puBeAeH B Tabnuue 13.
Ta6ymmia 13 — CoctaB OIEHOYHBIX CPEJICTB JIJIsl MPOBEICHUS MPOMEXKYTOYHOM aTTeCTall!

Bux npomexyTo4HOU arTecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Crucok BOIPOCOB K AK3aMEHY;
DK3aMeHaAIMOHHbIE OUJICTHI;
3amaum;

TecTsl.

BrimotHeHME KypCcOBO# pabOTHI DKCIepTHasl OIleHKa Ha OCHOBE TPEOOBaHUH K
COJICPKAHUIO KYypCOBOM paboThI 1o
JUCIUIIAHE.

10.2. B kadecTBe KpHUTEPHUEB OLEHKH YypPOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00ydJaronMMHCA NPUMEHseTCsl S-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETECHIINM, KOTOpas NnpuBeneHa B Tadimie 14. B Tedenne ceMecTpa MOXKET UCIOJIb30BATHCS
100-6annpHast  mIKana — MOAYJIbHO-PEMTUHTOBOM  CHCTEMBl  YHHBEPCHUTETa,  MpaBUIa




HCIIOJIBb30BaHUA KOTOpOfI, YCTAaHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

['VAIL

Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUH

5-OayUIbHAs IKaIa

XapakTeprcTrka ChopMUPOBAHHBIX KOMITCTCHITHIA

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepua;

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

— OMUpAasiCh Ha 3HAHUS OCHOBHOW W JOTIOJHHUTEIHHOW JIMTEPATypPHI,

«OTIINYHO) o
GATTCHO TECHO NPUBS3bIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHUS C MPAKTHYECKOU
JIeATEIbHOCTBIO HAIPABIICHUS,
— yMeno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTACMbIC UM HJICH;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— CBOOOJIHO BJIJICET CUCTEMOM ClielMaIN3UPOBAHHBIX OHATHUH.
— o0yyaroluiicss TBEpI0 YCBOMII MPOTrpaMMHBIN MaTepuas, rpaMOTHO U
MO0 CYHIECTBY M3JaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOMU
JUTEpaTypHl;
«ODOLLIOY — HE JIOIIYCKAET CYIIECTBEHHBIX HETOYHOCTEW;
p — YBS3BIBAET YCBOCHHBIE 3HAHUS C MPAKTUYECKOU JESITEIbHOCTHIO
«GAuTEHO»
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHbI€ ITOJIOKEHHUS;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— BJIAJIEET CUCTEMOM CIIEIIMATIN3UPOBAHHBIX OHSITUH.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
MO CYIIECTBY M3JIaraeT €ro, OMHUpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEpaTypHl;
— JIOMYCKAeT HECYIIECTBEHHbIE OIIMOKN U HETOUHOCTH;
«YHOBJIETBOPUTEIILHOY .
GAUTCHOY — UCIIBITBIBACT 3aTPYAHEHUS B MPAKTUUYECKOM IPUMEHEHUHU 3HAHUI
HaIlpaBJICHUS;
— cJ1abo apryMeHTHPYET HayYHbIE MOJIOKEHHUS,
— 3aTpynHsieTcs B GOPMYJIUPOBAHUHU BBIBOJOB M 00OOIICHUH;
— YaCTHYHO BIAJCET CUCTEMOM CIELIMAIM3UPOBAHHBIX TOHITHUH.
— o0ydJaromuiics He YCBOMJ 3HAYUTEIBHOM 4YacTH MPOrPaMMHOIO
MaTepuana;
— IOMyCKaeT  CYIIECTBEHHbIE  OMIMOKA W  HETOYHOCTH  IpHU
«HEYJIOBJICTBOPUTEIILHOY i
paccMoTpeHuH Mpo0IeM B KOHKPETHOM HAIIPaBJICHUN;
«HE 3aYTCHO»

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUU;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHIS,
— He (OPMYIUPYET BBIBOJOB M 000OIIECHHUH.

10.3. TunoBbie KOHTPOJIBHBIE 3a1AHUS WU UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.

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

Ne i/t [Tepeuens BonmpocoB (3a1a4) st IK3aMeHa Kon
WHUKAaTOpa

1 HazoBuTe, B KakoM Auana3oHe YacTOT JICKUT BUIMMBIN CBET. I1K-6.3.1
3anuimuTe BOJIHOBOE yYpaBHEHUE IIPUMEHUTEIILHO k | IIK-6.3.1
3JIEKTPOMArHUTHBIM BOJHAM.

3 Haiite ompenenenue sBieHUI0  (oToanekrpuueckoro dddekra. | I1K-6.3.2
Hazosute Buanr pororddexra.

4 Jlaiite onpenenenre sBIEHUIO HHTep(hEepEeHINH CBETa. I1K-6.3.2

5 Kaxkue BemiecTsa Ha3pIBaIOT AUAJIEKTPUKAMU? I1K-6.3.3

6 Chopmynupyiite 3akoH Oma J1s y9acTKa IeMu. I1K-6.3.3

7 Paccunraiite MOIIHOCTS, BbIAEIsAEMYI0 Ha conpotuBieHuu 3 kKOM npu | [IK-6.Y.1
MPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA.




Onpenenure, Kakoll 3apsifi HECET 3JIEMEHTapHas 4acTUlla, €CJIM OHa,
JBUTASICh CO CKOpPOCThI0 1 MM/C B MarHUTHOM TioJie ¢ uHAYKnueu 0.5
T, ucnsiTeiBaeT neiictBue cuisl Jlopenna sennuunoi 0.16 nH.

IIK-6.VY.1

Onummure, B 4eM pa3jiMuve MEXAY T€OMETPUYECKOM M ONTHUYECKOM
Pa3HOCTBIO X0J1a CBETOBBIX JIyYEH.

IIK-6.Y .2

10

[lnockonoyisipu30BaHHBIM  CBET IMAJAET HA AHAJIW3aTOP TakK, 4YTO
IJIOCKOCTh MOJsipu3anuu  coctaBisier yroa 30° ¢ IJIOCKOCTBIO
aHanu3atopa. Bo CKoJbKO pa3 yMEHBIIUTCS MHTEHCHUBHOCTh CBETa B
yKa3aHHOM ciry4ae?

I1K-6.Y.2

11

[Ipemnoxxure TeopeTHueckoe OOOCHOBAHUE HANU4YUS — PaTyKHOMN
OKpAacKd y TOHKHMX IUICHOK (pa3jMTOe Ha MOBEPXHOCTU BOJBI MACIO,
MBUIbHBIE ITY3BIPU U T.I1.).

I1K-6.B.1

12

OueHuTe cuUTyalMIO: JIyd CBETa MaJaeT Ha TPaHHUIly pazfena JIBYX
BeuiecTs nox yriom 30°. IlokazaTenb npenoMieHUs NMEPBOU Cpe.bl
paBeH 2.4. Bo3MOXHO JI1, 4TOOBI OTPaKEHHBIN U MPEIOMIICHHBIN JTydu
ObulM TepHeHIUKYIsApHBl Apyr napyry? Ecmum na, ompenenure
MOoKa3aTesb MPEJTOMIICHHS BTOPOH Cpebl.

I1IK-6.B.1

Bormpocsr (3amaun) nms 3adera / qud . 3auera npeacTaBiaeHsl B Tadnuie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3ayera

No ni/mt [Tepedyens BompocoB (3amav) myis 3aueta / nudd. 3auera

Kon
WHIUKATOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM maIs KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOJHEHUSI KYpCOBOM paboThI
npeCTaBICHBI B Tabmuie 17.
Ta6mmia 17 — [lepedenn TeM aJig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOIM PaOOTHI

No /i [TpumepHBIii TepeueHb TeM ISl KypCOBOTO MPOEKTUPOBAHHUSI/BBITIOTHEHUS
KypCOBO# paboThI
1 PacueT BeposSITHOCTH NMPAaBHIILHOTO OOHAPYKEHUS
2 Pacuer BeposiTHOCTH mponycKa Hean
3 PacueT BepoSTHOCTH JT0)KHOW TPEBOTH U MTPABUIILHOTO HEOOHAPY)KCHHS
4 Pacyer npocTpaHCTBEHHO-YaCTOTHBIX CIIEKTPOB ONTHYECKOW CUCTEMBI
5 PacueTr nmpocTpaHCTBEHHO-9aCTOTHBIX CIIEKTPOB (hOHA
6 Pacyer mpocTpaHCTBEHHO-YAaCTOTHBIX CIIEKTPOB MPUEMHHKA
7 Pacuer anropuTMOB BbIIETICHUS ABMKYIIHXCSI OOBEKTOB.
8 Pacder KOrepeHTHOIro ONTUYECKOTO KOppesaTopa
9 OrneHka KauecTBa paclio3HaBaHMSI.

BOHpOCBI JUUIA HpOBCI[CHI/ISI HpOMG)KyTO‘IHOfI arrecraugumm B BHIC TGCTI/IPOBaHI/ISI
MpeICTaBJICHBI B Tabymie 18.

Ta6mmma 18 — [IpumepHsIii mepedeHb BONPOCOB ISl TECTOB

y Koz
Ne n/mt [IpuMepHBIil IEpeyeHsb BOIIPOCOB ISl TECTOB
MHIMKATOpa
1 Ha3zoBure BemiecTBa, KOTOpbIe MPU OOBIYHBIX YCIOBHX mpakTuyecku He | [1K-6.3.1

MPOBOJAT PIECKTPUUECKUM TOK?

1) ITpoBogHMKH
2) IlomynpoBOgHUKHN
3) Ilmatuna




4) AM3IeKTPUKHA

Yemy paBeH MOTEHIMAI 3JIEKTPUIECKOTO M0JIs ?

1) [loTeHIMaIbHON SHEPTHUH €TUHUYHOTO TMOJIOKUTEIHHOTO 3apsiia WIH
OTHOIIIEHHUIO MOTEHIINALHOM YHEPTUU K 3apsTy

2) PabGoTte CHJI oA no nepemMeneHnIo eIUHUYHOI'0
NMOJIOKUTEJBHOr0 3apsiia W3 [JaHHOW TOYKH TMOJsA B
0eCKOHEYHOCTh

3) Cuite, neicTByIOLIEH HA 3aps/l, TOMEIICHHBIN B JAHHYIO TOUYKY TOJIS

4) Kunernueckoii sHEprun NpoOHOTO TOYEYHOTO €ANHUYHOTO 3apsiaa B
JTAaHHOM TOYKE MOJIS

I1K-6.3.1

Hamumure dopmyny 3akona Oma B nuddepernuanpHoi Gpopme:

R =U/
2) R = Q/IPAt
3)j=c'E
4R =P/

I1K-6.3.2

YcTaHOBUTE COOTBETCTBUE MEXIY MaTEpPUAJIOM IIPOBOJHUKA W €r0
ANEKTPONPOBOIHOCTBIO:

Marepuan DneKkTponpoBoHOCTH (G, 1/(OM-cm)
A) Merann 1)>10"-10"
b) [TonympoBoaHUK 2)10"°-10°

B) JIM9IIeKTPUK 3) 10* - 10°

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

I1K-6.3.2

B kakux emunumax B cucteme CH wusmepsercs mnoTeHIUaN
AIEKTPUUECKOTO 10JIsA?

1) A/m
2) B/m
3)B

4) A*n?

I1K-6.3.3

Jlsi 0OBSICHEHUST KaKOTrO SIBIICHUSI MOXKET OBbITh MCIIOJIb30BaH IPUHIIMII
I'toiirenca-®penena?

1) KorepentHocTh

2) Iudpakuus

3) Ionspuzamms

4) KopnycKysipHO-BOJHOBOM JAyaanu3M

I1K-6.3.3

[Tpoananu3upyiite, KAKUM JIOJDKEH OBITH YTOJI MaJICHHUS CBETOBOTO JIy4a,
YTOOBI OTPAKEHHBIN JIyd COCTABIISLI ¢ ajarouumM yroiu 40°.

1) 25°
2) 55°
3) 20°
4) 45°

IIK-6.VY.1

[Mpoananu3upyiiTe, 4eMy paBeH aOCONIOTHBIN MMOKA3aTehb MPETOMICHUS
Cpeabl € IUAJIEKTPUYECKOW MPOHUIIAEMOCTBIO € = 16 W MAarHUTHOM
IIPOHUIIAEMOCTHIO U = 1?

I1IK-6.Y.1




1) 1/32
2) 1/4
3) 4

4) 116

Paccuuraiite yroia wMexay ONTHYECKMMHU OCSMHU MOJSIpU3aTopa H
aHanmzatopa. Ilpu DpOXOXAEHMM CKpEIIEHHBIX MOJsgpu3aTopa U
aHaJIM3aToOpa MHTEHCUBHOCTh CBETAa YMEHBbIIWIACH B 4 pa3a.

1) 60°
2) 45°
3) 30°
4) 90°

IIK-6.Y .2

10

OueHuTe cTeneHsb noysipu3anuu P cBera, eciu cBeT NpecTaBisieT co0on
CMECh €CTECTBEHHOT'O CBETA C IJIOCKOMOJIAPU30BaHHBIM. IHTEHCUBHOCTD
MIOJISIPU30BAHHOTO CBETA B JIydye pPaBHA MHTEHCHUBHOCTU €CTECTBEHHOIO
CBETa.

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

I1K-6.B.1

Bomnpock! 151 TpOBEPKHU OCTATOYHBIX 3HAHUHN

11

Hpoqumaﬁme mekcm, 8bl6€pum€ npaeuﬂbezﬁ omeem u 3anuuiume
apzcymernmebl, O6OCH06b16al0M/;ue 6bl60p omeema.

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

1) OnHAKOBOCTH aMILIUTYT
2) ITocTostHCTBO pa3HOCTH (a3
3) PaBeHcTBO MyIMH BOJIH

4) PaBeHCTBO 4acTOT

Oteer: 1) OnMHAKOBOCTH AMILIMTY/, MOCKOJIbKY VI YCTOMYHUBOM
HHTep(epPeHIMOHHOH KAPTHHBI HE00X0AUMbI PABEHCTBO JIMH BOJIH
(a, cJ1e10BaTeJbHO, M YACTOT) M MOCTOSIHCTBO Pa3HOCTH (ha3.

12

IIpouumaiime mexcm, 6vibepume npaguibHble GAPUAHMBL OMEemda U
3anuwiume apeymenmul, 000CHO8bI8AIOWUE 8bIOOD OMEema.

VYkaxuTe, 4TO U3 MEPCUUCICHHOTO HUKE HE SIBIIIETCS IKCTIEPUMEHTOM
10 HAaOJTIOICHUIO UHTEPPEPEHITUH CBETA.

1) Onsit FOHra

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

4) Omnwrit lTepna u I'epiaxa
5) bunpuzma @penens

OtBer: 1, 3 m 5, Tak kak onbiTel ®panka u I'epua, Illlrepna n
I'epsiaxa He CBAI3aHbI ¢ ONITHKOI.

13

Ilpouumatime mexcm u ycmaunogume coomeemcmeue. K xaoscooi
no3uyuu, OAHHOU 8 JleGOM Cmoabye, noobepume NOUYUIO U3 NPABO2O

[1IK-6




cmonbuya:
[TpoBenuTe COOTBETCTBUE MEXKIY ONTUYECKU MPO3PAYHBIMU CPEAAMU U
BEJIMYMHOHN MX a0COIFOTHOTO TTOKA3aTelsl MPEIIOMIICHHS.

Cpena [Tokazarens npeoMIICHUS
1) Bona A)n=242

2) Anmas b)n=1.33

3) Boznyx B)n=1

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

14 Ilpouumatime mexcm u ycmaHosume nocied08amenbHOCmy. 3anuuiume
COOMBEMCMBYIOUYI0 NOCIe008AMENLHOCHb DYKE Clle6d HaNpaso:
Pacrionoxxure mepedyrcieHHbIe BUABI AJIEKTPOMArHUTHOTO W3ITy4EHUS B
MOPSIIKE BO3PACTAHUS [UTHHBI BOJIHBI.

A) OpaHXeBBbIil CBET

b) ®uonerosriit cBeT

B) UndpakpacHoe nznydeHue
I') YasTpaduoneroBeie qyqdun

OtBer: I'BAB

15 Ilpouumatime mexkcm u 3anuwiume pazeepHymuiii.  0O00CHOBAHHbIU
omeem:

OObscHUTE, TpPU KaKUX YCIOBUSAX HaONIOAAETCs SBJICHHE IOJIHOIO
BHYTPEHHETO OTPAXKEHUSI CBETA.

OtBer: IlosiHOe BHYTpeHHee OTpa:keHHe HAOIIAETCA B TOM
cjiyyae, KOraa cBeT majaaeT M3 ONTHYECKH 0oJsiee MJIOTHOM cpelabl B
MeHee IVIOTHYIO N0/I HEKOTOPbIM KPUTHYECKHM YIJIOM.

Ilpumeuanue. CucteMa OlIEHUBAHMS TECTOBBIX 3aJJaHUM PA3IMYHOIrO TUIIA:

1) 3agaHue KOMOMHMPOBAHHOI'O THNA ¢ BHIOOPOM OJHOI0 BEPHOr0 OTBEeTa W3
YyeThIpex NPeAI0KeHHBIX U 000CHOBAHHEM BBIOOpA CUHMTACTCS BEPHBIM, €CIH IMPABHUIHHO
yKazaHa nu@pa U IpUBEIEHbl KOHKPETHBIE apTyMEHTHI, MCIOJb3yeMble IpPHU BHIOOpE OTBETA.
ITonHoe COBIMMAACHHUEC C BCPHBIM OTBCTOM OLICHUBACTCA 1 6aHHOM, HCBGpHBIfI OTBECT HJIU €T0
otcyrcTBHe — () 6amioB.

2) 3apanne KOMOMHMPOBAHHOIO THIIA ¢ BHLIOOPOM HECKOJbKHX BAPHAHTOB OTBeTa
U3 MpeVIOKeHHbIX W Pa3BepHYTHIM 000CHOBaHMEM BbIOOpPAa CUMTAETCS BEPHBIM, ECIIU
NPaBWIBHO yKa3aHbl HU(PHI U IPUBEACHBI KOHKPETHBIE apI'yMEHTHI, UCIIOJIb3yeMbIe ITPH BHIOOpE
orBeToB. [lonHoe coBmajzeHHe C BEPHBIM OTBETOM OLIEHHMBaeTcs 1 Oamiom, eciu JOMyHIeHbI
OLIMOKH MIJIM OTBET OTCYTCTBYET — () OaoB.

3) 3agaHue 3aKpPHITOr0 THNA HA YCTAHOBJIEHHME COOTBETCTBMS CUMTAETCS BEPHBIM,
CCJIM YCTAHOBJICHBI BCC COOTBCTCTBUA (HO3I/II_II/II/I nU3 OJHOIO CTOJI6I_[3. BCPHO COIIOCTABJICHBI C
MO3UIUSAMH APYroro ctoibua). [lonHoe coBmageHne ¢ BEpHbBIM OTBETOM OIleHHBaeTcs 1 Gamom,
HEBEpHBIN OTBET WJIU €ro oTcyTcTBUE — () O6aoB

4) 3agaHue 3aKpPbITOr0 THNA HA YCTAHOBJIEHHE IOCJI€I0BATEJbLHOCTH CUUTACTCS
BEPHBIM, €CIIM MPaBWIBHO YKa3aHa BCs TOcienoBaTeNbHOCTh Iudp. [lomHoe coBmageHue c
BEPHBIM OTBETOM OllIeHHBaeTcs 1 Gamiom, eciii TOMyUieHbl OMIMOKHM WM OTBET OTCYTCTBYET — 0
0asioB.

5) 3agaHue OTKPBHITOIO THIIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIIM OTBET
COBMMaAaCT € OSTAJOHHBIM II0 COACPIKAHUIO W IIOJHOTC. HpaBHHBHBIﬁ OTBCT 3a 3aJaHHuc
orieHUBaeTcs B 3 Oajuia, eciu JOIyIeHa O/THa OITMOKa \ HETOYHOCTH \ OTBET MPABUJILHBIN, HO HE




noJHbIN — 1 6a, ecnu gomymieHo 6onee 1 ommOKY \ OTBET HEMPABUIIBHBIHN \ OTBET OTCYTCTBYET
— 0 6amos.

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

Ta6mmma 19 — [lepederb KOHTPOJIBHBIX PadbOT

No /it ITepeyeHb KOHTPOJIBHBIX PaObOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  NPOLEAYPbl  OLIEHUBAHMSA
MH/IMKATOPOB, XapaKTepU3YIOIIUX JTambl (OPMUPOBAHMS KOMIIETCHLHMH, COJEpXKATCA B
JOKAJIbHBIX HOpPMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSAIOK U IPOLERYPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuxcs
I'VAIL

11. Metonuuecknue yka3zaHus sl OOyJarOIIUXCSI IO OCBOCHHIO TUCITUTIIUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalOUIUXCS TI0O OCBOCHHIO JICKIIMOHHOTO
Marepuana.

OCHOBHOE Ha3HAauYEHUE JIEKIMOHHOTO MaTepuajla — JIOTMYECKH CTPOWHOE, CHUCTEMHOE,
rIyOOKOoe W SICHOE W3JIOKeHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOH JEKIUH B
paMKax IUCUUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MHGOpPMAIMIO MO TEME, & B OCBOCHHUHU
dyHIaMEHTAIBHBIX TPOOJIEeM JUCIHHMIUIMHBI, METOJAOB HAYYHOTO T[IO3HAHHS, HOBEHIINX
JTOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporecce JeKIus BBINOJHAET METOIO0JOTHYECKYIO,
OpPTraHU3aLMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMHU. JIEKIus pacKpbIBAaeT MOHATUHHBINA ammapar
KOHKpeTHOH oOjacTu 3HaHUs, €€ MpoOJieMbl, JaeT LEIbHOE MpPEJCTaBICHHE O AUCLUIUIMHE,
MOKAa3bIBAET B3aUMOCBSI3b C JPYTUMU AUCIUIUTMHAMMU.

[InaHupyemMble pe3ynbTaThl IPU OCBOSHUHU 00YUYaIOUTMMUCS JIEKIIMOHHOTO MaTepuaa:

— TIOJIyYEHHE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX OIPEEIISECTCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJy4YeHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIMOIaBATENIEM;

— pa3BuTHE MNpPO(ECCHOHAIBHO-/IENIOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSTEIBHOTO TBOPYECKOTO MBIIIJICHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpECca, HEOOXOAMMOTO /ISl CAMOCTOSITEILHON paOOTHI;

— IIOJIy4YEeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTUA HAyKM W TEXHUKH H O
MIPOTHO3€ UX Pa3BUTHS Ha OJIMKalIIne TObl;

— HAYYHUTHCS METOAMYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3IMYHBIX
bopMyITUPOBKax);

— TOJTy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
UCIIOJIb30BaHWEM pa3laTOYHOTO MaTrepuaja IpU MPOBEACHUU KOPOTKUX TUCKyccUU 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JUCIUTIIIHE.

CrpyKTypa NpeaocTaBieHUs JEKIUOHHOTO MaTepraa:

— JIEKIIMH COTTAacHO pazzaenam (Tadu.3) u Temam (Tadi.4).

11.2. MeTonuueckne ykazaHusi ISl OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIa0OPAaTOPHBIX
pabot

B xoxe BemonHeHUs 1abOpaTOpHBIX pabOT OOyYaIOMUKCS MODKEH YIIyOWTh |
3aKpENUTh 3HAaHMs, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOAUKONM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHUHM C KBaJU(PUKALUOHHONW XapaKTEpUCTUKON 00ydaromerocs.




Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIBbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIUTHYECKON YacTe U KOHTPOJIbHBIX MEPONPUSITHH.

Brimonnenue 51abopatopHBIX pabOT OO0y4aromMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3y4eHHs] JUCLMIUIMHBI, OINpENeNIseMOd y4eOHbIM IIJJaHOM, U OTHOCUTCS K CpeICTBaM,
00eCTeynBarOIIUM PEIICHUE CIEeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMsS IPOLECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCIUIUINHBL;

— 3aKpeIUIeHHe, pa3BUTHE U JAeTaln3alusl TEOPEeTHUECKUX 3HaHUH, MOJYyYEHHBIX Ha
JEKIMX;

— TOJIyueHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

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

3ajianue ¥ TpeOoBaHUs K MPOBEICHUIO Ta00PaTOPHBIX PaboT

B Tedenme cemecTpa Kaxablidi CTYACHT B COOTBETCTBHU C pabodeid mporpaMMoi o
TUCIUIIIMHE JOJKCH BBIMOJHHUTH OIpPENeJICHHOE YHCIO J1abopaTopHBIX paboT. Ha kaxmyro
nabopaTtopHyto paboTy IUIAHUPYETCS HE MEHEe JBYX 3aHSTHUI: OHO Ha BBIOJIHEHNE U3MEPEHHUI,
¥ OJTHO Ha 3aluTy oTt4eTa. OTYET MUIIETCS He BO BpEeMs 3aHSATHIA, a IoMa WK B OHOIHOTEKe.

B Havane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHUPOBAH IO
TEXHUKE OE€30MacHOCTH MPHU NMPOBEACHUH JIAOOpaTOpHBIX paboT. IIpoxokaeHue MHCTPYKTaxka
dukcupyercs B CEIHaIbHOM JKypHaJje; TaM HY>KHO 0053aTeJIbHO PaclucaThCs.

B nmaGopaTtopuio CTyIEHTHI IOJDKEH NPUXOIUTH MOATOTOBJICHHBIMU K Ha3HA4YCHHOM
pabote. Heobxomumo 3apaHee MpoYMTaTh OMUCAHWE PAOOTHI M TECOPETUYECKHUE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3zfena Kypca. He 3al0biBaiiTe 0 pEeKOMEHIOBaHHON JHTEpaType u
00s13aTeILHO MOJYyYnTEe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BreimonHsaTe paboTy CTYIEHTY pa3pemaeTcsi, TUIIb MOCe JOMYCKa, OMy4YeHHOTO MOCIe
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens 10KeH YOEIUTHCA, YTO CTYACHT TOHUMAET:

- Kakue SIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;

— Kakas LeJb IIepe]l HUM I1I0CTaBJIeHa;
- KakKuMH pruOopamMu U Kak BEAYTCSI U3MEPEHUS;
— KaK CJIEyeT POBOAUTH YKCIIEPUMEHT.

[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 IMPOTOKOJIa HECKOJbKUMHU CTYI€HTaMU BMecTe He aomyckaercs. [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
U3MEpEHMIl; 1aTa U MOANUCH CTyEHTA.

Bcee 3ammcu AOMKHBI 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 MEPETHCHIBAHUE UX B
KOHIIE 3aHSTHUS HAUYHWCTO HE PEKOMEHJYETCS; 3TO HEHY)KHas TpaTa BpEMEHH U BO3MOKHOCTb
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapareIbHOCTh U aKKypaTHOCTH Jy4YIlle MPOSBUTH
pu opOpMJICHUU OTUETA.

[To oxoHYaHWU MU3MEPEHUN TPOTOKOI 00SI3aTEILHO NAETCs Ha TIOIUCH MPENOIaBaTEIIO.
be3 3T0il moanmMcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMKMCh CTyeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYAECT 3a BCE IMPOBEICHHBIC M3MEPEHUs, a MOMANUCH MperoaaBaTels



03HAYaeT, YyTO paboTa JEWCTBUTEIHHO BBINMONHSIACH U yKAa3aHHBIC 3HAYCHUS JCHCTBUTEIHHO
MIOJTy9YCHBI IMEHHO TeM CTYIACHTOM, KOTOPBII COCTaBMII MTPOTOKOJ.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B MPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYET W 3alIMIIaeT €ro Ha CleayroleM 3aHaTuu. [lpu 3amuTe ordera MOTyT OBITH 3a/IaHBI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoOro SIBICHUS M 10 TMOJIYYCHHBIM pe3yibTaraM. 3a
NPUHSATBHIA OTYET MPETIoIaBaTellb BHICTABISIET CTYICHTY OIEHKY M ITOCIIE 3TOTO COOOIIaeT HOMED
Y Ha3BaHUE CIeAYIoMIeH JTabopaTOpHOU pabOTHLI.

CrpykTypa u dhopma oTueTa 0 1a60paTOpHON padboTe

OT4eT NOKEH CONEPKaTh CIELYIOIINE PA3ACIIbL:

1. Iens paboThl.

Ona cdopmynupoBaHa B ONHCAHWHM J1aOOpPaTOPHON pabOThI, OTTyma €€ CIeayeT
[IEPETNNCATh.

2. Onucanne 1a00paTOPHON YCTAaHOBKH.

Omnucanue yCTaHOBKHU JOJDKHO OBITH KpaTkuM. CreryeT orpaHu4uThCsl (QyHKIMOHATBHON
WIN DJIEKTPUYECKON CXeMOM YCTaHOBKU. He HyXHO NpHUBOAWUTH BHELIHETO0 BHIA NPHUOOPOB.
Jlanee HEOOXOIMMO ONMHUCATH SKCIIEPUMEHT U NIEPEUUCIIUTh U3MEPUTENIbHBIE TPUOOPHI B TAOIHUIIE
TEXHUYECKHUX XapaKTEPUCTUK, IEPEHECEHHOM U3 POTOKOJIA U3MEPEHUM.

3. PaGoune dpopmybl.

PaGounMu Ha3bIBAalOTCS TOJBKO T€ (POPMyJBl, MO KOTOPHIM HEMOCPEACTBEHHO
IPOM3BOJATCS BBIYMCIICHUS MccenyeMbIX BennynH. CieBa B ¢popmyse JODKHO CTOATH TO, UTO
clIelyeT ONpeAeInTh, CIIpaBa - TO, YTO U3MEPSIIOCh B paboTe WM u3BecTHO. Bece npuBeneHHbIe
(dopMyIIBI TOKHBI OBITH TIPOHYMEPOBAHBI.

BeiBog popMyn M IPOMEKYTOUHBIE BBIPRXKEHUS B 3TOM paszfielie IPUBOJUTh HE HYXKHO.
@opMmynbl A7 BBIYMCICHHUA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00padoTku
Pe3yJIbTaTOB U3MEPEHU B 9TOM Pa3zAeiie TOXKE HE MPUBOIATCA.

4. Pe3ynbTaTbl U3MEPEHUN U BBIYMCIICHUH.

B sTOM paznene oryera AOMKHBI ObITH NMPUBEAEHBI BCE M3MEPEHHBIE M BBIYHCIICHHBIE
pe3ynbTathl. [lo BO3MOXHOCTH, MX HYXHO NpEICTaBIATh B BHUJAE HAITAAHBIX Tabmul. B
IPUBOAMMBIX 3HAYEHUSAX HEJb3s OCTABIATH JMIIHHUE JECATHUUYHBIE pa3psasl (IogpoOHee 00 3TOM
noiieT peub Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHWif, BCE OHU JOJKHBI OBITH
IIPUBENICHBI B 9TOM pa3Jiene.

5. IIpumepsl BEIYUCIICHU.

B sTOM paznene otdera JOMKHBI ObITh IPUBEAEHBI TOIPOOHBIE TPUMEPHI BBIYUCICHUHN IO
Kax10il paboueit ¢opmyne. He HyX HO NpPHUBOAWTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJTHOTO NpHUMeEpa MO KaxIoW (popmyie. DTOT paszfes HyKeH IS TOro, 4ToObl MPENnoiaBaTelto
ObUIO JIerye HAaUTH OIMOKY B BBIYMCICHHUAX MM U3MEPEHUSAX, €CITH TAKOBBIE BCTPETSATCS.

6. BrrunciieHre NOrpenHoCTe.

B ostom pa3znmene ordyera JOMKHBI OBITH MpPEACTAaBICHBI (POPMYIBI, MO KOTOPBIM
IPOBOJWIIACh MaTeMaTHudeckass o0paboTka pe3ysibTaToB M3MepeHHUH. [I0KHBI ObITh BBIBEAEHBI
(GopMynbl, MO KOTOPBHIM BBIUUCISUINCH CHUCTEMAaTUYECKUE W CIy4aiHble IOTPEIIHOCTH U
IIPEJICTaBJICHBI IPUMEPBI BBIYUCIICHAN IO KaXKI0M U3 HUX.

DTOT pa3zen oTyeTa CaMblil CIIOKHBIN A5 CTyAeHTOB. [1o Hemy Gosble BCero BONpOCOB,
B HEM Oojble Bcero omwuOOK. Teopus MOTrpentHocTe OOBIYHO ObIBACT HANMWCAaHA s
NOJTOTOBJICHHOTO YHTAaTelNs, 3HAKOMOIOo C BBICIIEH MaTemaTukoil. B Hacrosimem mocobun
aBTOPBI IIOCTAPAJINCh OCTAaBUTH JIMIIb CaMOE€ BaXKHOE II0 3TOW TEME M H3JIOKHUTHh MaTepual II0
BO3MO>KHOCTH IPOCTO.

7. T'paduku u puCYHKH.

HeGonpime rpadgukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - Gopmata A4 -
NPUBOJAATCS HA OTIEJNBHOM JIMCTe. B 1r000M cilyyae OHM JIOJKHBI OBITh MOJNHMCAaHbBl U
NPOHYMEpPOBaHbI, HA HHUX JOJDKHBI OBITh CCBHUIKM B TEKCTe€ oTdera. I'paduku o00s3aTeNbHO
BBINOJIHAIOTCS HA MHJUITMMETpoBoi Oymare. Ha kaxmoil ocu JOKHO ObITE 0003HAU€HO, Kakas




BEJIMYMHA M B KAaKUX €IUHHUIAX BIOJIb HEe OTKIaAbIBaercsa. Ha caMux OcCsX JIOJDKHBI OBITh
HAHECEHbI TOJBKO Y3JIbl KOOPAWHATHOW ceTKU. M3MepeHHbIe Ha OMbITE€ 3HAYEHUS MOJIUCHIBATH
Ha ocax He cieayeT. Ha rpaduk o0s3aTeNlbHO HAHOCATCS BCE DKCIEPUMEHTAIbHBIC TOUKH, U
MPOBOAMUTCS coenuHstomas ux JuHusg. OKOJIO OJAHON WM HECKOJBKHMX TOYEK OTKJIaJbIBAIOTCS
CUCTEeMAaTUUYECKUE TMOTPEIIHOCTH COOTBETCTBYIONIMX H3MEpeHUi (moapoOHee 00 3TOM moiiner
peyb HUXKE).

8. OxoHUaTEIbHBIE PE3YIBTAThI, UX 00CYKICHUE, BHIBOIBI.

B sTomM paszgene ordyeTa HYXKHO TMOJBECTH HTOT TPOACIaHHOW padoTel. Crnemyer
HalucaTb, KaKUC MOJTYUYCHBI BCJIMYHUHBI, 1 C KAKUMHU IOTPCIIHOCTAMMU.

Ecnu m3Mepenusi mpoBOAMIUCH Pa3HBIMH METOJIaMH, TO 00S3aTeIbHO HY>KHO CPAaBHHUTD
9THU PE3YJIbTAaTbl U HUX TMOIpCIIHOCTHU, CACIIATh 3aKIIOYCHUC, Kakou MCTOA JIy4dlie, TOYHCC,
yno0Hee.

Ecimu u3BectHO T216JII/I‘-IHOC 3HAYCHUC H3MepeHHOI>'I BCJIMYMHBI, TO HYKHO 065[33T€JII>HO
CPaBHUTH €T0 C MOJIYUEHHBIM Ha OTbITE 3HAYEHHEM U JaTh apryMEHTHPOBAaHHOE 3aKII0ueHHe 00
HUX COBIIAJACHHWU UJIN HECOBIIAACHUU.

Ecnu B pabote 3HaueHUs] OHON W TOHM e BEIMYUHBI MOJYYEHBbI SKCIEPUMEHTAIbHO U
TEOPETUYECKH, TO 3TU PE3YJIbTAThl HY)KHO 00s3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0uYeHue 00 UX COBMA/ICHUU WJIM HECOBIAICHUH.

B cIy4dac, Koraa MCEXKIAY CpaBHUBACMBIMH BCJIMYMHAMU HMCIOTCA HCAOIYCTUMBIC
pacxXoXkKJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOKEHHE O
BO3MOJHBIX NPUYHUHAX 3TOTIO HCCOBIIAACHUA.

Ecam B paGoTe cTaBWIIOCH 1EIBIO0 TTPOBEPHUTHh KAKOK-TO (DHU3UUYECKUNA 3aKOH WIIM U3YIUTh
SIBJICHWE, TO B JAHHOM pa3jelie HeOOXOAMMO JaTh OOOCHOBAaHHBIM OTBET Ha IOCTABIICHHBIH
BOIIPOC.

BbIBO TOKEH COOTBETCTBOBATH 1€ PAOOTEHI.

TpeGoBanus k 0hopMIICHUIO OTYETA O JIAOOpPaTOPHOU paboTe

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

OdopmieHre OCHOBHOW YacTH OT4YeTa JOJDKHO OBITh O(OPMIICHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeGoBaHusi MpUBEACHBI B CEKTOpPE HOpPMAaTHBHON AokymeHTammu [YAII
https://guap.ru/regdocs/docs/uch

[Tpu dopmHupoOBaHHHU CNIHMCKAa MCTOYHUKOB CTYIACHTaM HEOOXOIUMO 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 BBINOJIHEHUIO JAa0OpaTOPHBIX pabOT TPUBEICHBI B
CIEAYIOMHX NocoOusix, umeromuxcss B Oubnuorexke ['YAII B HameyaTaHHOM M 3JEKTPOHHOM
BUJIC:

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

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

3. BonnoBast onrtuka. Jlabopatopusiii mpaktukym //E.H. Kotmukos, W.IL
Kpexrynosa, H.I1.JIaBpoBckas, }O.A. HoBukosa, A.H. Tporun. CII6I'YAIL, 2013. 68 c.
4, Bomnnosast onrtuka. YueOHo-meromuueckoe mocooue // E.H. Kormukos, 1H0.A.

Hosukosa, I'.B. Tepemenko. CIT6I'YAIIL, 2019. 118 c.

KBanrtoBas ¢usuka. Jlabopatopusiii npaktukym // B.M. Anapees, M.IO. Eropos, 1.1.
KoBanenko, A.B. KonbsuienioB, E.H. Kotnmukos, WN.I1. Kpexkrynosa, H.II1. JlaBpoBckas, FO.A.
Hosukosa, JI.A. Ilonos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. ludpus.
CIIGI'YAIL, 2021. 90 c.



11.3. MeTtonuueckne yKazaHus sl OOy4YaloIMUXCA TO TPOXOXKISHHUIO KypCOBOTO
POEKTHUPOBAHNUS/BBITIOIHEHUS] KyPCOBOM pabOTHI

KypcoBoii mpoekT/ paboTa mpoBOAUTCS C MEIbI0 (POPMUPOBAHKS Y 00YJIaIONTUXCS OMBITA
KOMIIJIEKCHOT'O PELICHUsI KOHKPETHBIX 33724 POPeCcCHOHATBHOM IS TeTbHOCTH.

KypcoBoii mpoekT/ paboTa 1mo3BoJisieT 00yJaromeMycs:

— CHUCTeMAaTHU3UPOBATh U 3aKPEMUTH MOTYyYCHHBIE TEOPETHUCCKUE 3HAHUS U TPAKTUICCKHE
YMEHHSI 10 MNPOPECCHOHANbHBIM YYEOHBIM IUCHUIUIMHAM M MOAYJSIM B COOTBETCTBUHU C
TpeOOBaHUSMHU K YPOBHIO MOJTOTOBKH, YCTAHOBJICHHBIMU MPOTPAMMON y4eOHOU NUCIUTUIHHEI,
IPOrpaMMOil MOATOTOBKH CIIELHUATINCTa COOTBETCTBYIOIIETO YPOBHS, KBaTU(UKALIUN;

— OIPUMEHHUTh TIOJNYYCHHBIC 3HAHHS, YMEHUS M NPAKTUYECKUA OINBIT TPHU pPEUICHUH
KOMILIEKCHBIX 3a71a4, B COOTBETCTBUU C OCHOBHBIMU BHJAMH IPOPECCUOHATBHOMN JeSITeIbHOCTH
10 HATPABJICHHUIO/ CTIEIIUATLHOCTH/ TIPOTPAMME;

— yriyOuTh TEOpETHYECKUE 3HAHUS B COOTBETCTBHH C 331aHHON TEMOIi;

— chopMUpOBaTh YMEHHUS TNPUMEHATh TEOPETHUECKHE 3HAHUS TMPU  PEUICHUH
HECTaHIapPTHBIX 33/1a4;

— IpuoOpPECTH  OMBIT AHATUTHYECKOM, pPACYETHOM, KOHCTPYKTOPCKOH paboThl U
c(hopMUPOBATh COOTBETCTBYIOIINE YMEHHUS;

— copMHpoBaTE yYMEHHA pPabOTBl CO CIEHUAIBHOW JIUTEpaTypoil, CHpPaBOYHOH,
HOPMATUBHOW U MPABOBOM JOKYMEHTAIMEH U WHBIMUA WH()OPMAIIMOHHBIMU UCTOYHUKAMU;

— chopmupoBaTh ymMeHUS (OPMYIMPOBATh JIOTUYECKH OOOCHOBAaHHBIC BBIBOJBI,
MPEIOKEHHUS M PEKOMEH/IAINHU TI0 Pe3yIbTaTaM BBIIIOJHEHUS PabOTHI;

— pa3BUTh NPO(HECCHOHATEHYIO TMCBMEHHYIO M YCTHYIO Pe4b 00 y4JaroIIerocs;

— pa3BUTh CHUCTEMHOE MBIIUIEHHE, TBOPYECKYI0 HWHHUIMATHUBY, CaMOCTOSITEIbHOCTD,
OpPTaHU30BAaHHOCTh M OTBETCTBEHHOCTH 33 IPUHUMAEMBbIC PEIICHNUS;

— chopMUpOBaTh HaBBIKM IUIAHOMEPHON  peryispHOd paboThl Haja  peUIeHHEM
MOCTaBJICHHBIX 3a7au.

CTpyKTypa NOsICHUTENIbHOM 3aMCKU KYPCOBOT'O MPOEKTa/ paboThI
Beenenue.

AKTyaabHOCTb

00630p.

MeTonOEl.

Pesynbrats!.

OOGcyxeHne pe3ynbTaToB.

BriBoIbI.

TpeboBanust k 0HOPMIICHUIO TOSICHUTEIBHOW 3aMMUCKH KYPCOBOTO IPOEKTa/ paboThl

TurynpHBI JUCT JOJDKEH COOTBETCTBOBATH MIA0NOHY, IPHBEICHHOMY B CEKTOpE
HopMmatuBHOM nokymenrauu ['Y Al https://guap.ru/regdocs/docs/uch

Odopmierre OCHOBHOM YacTh AOKHO ObITH ohopmiieHo B coorBeTcTBUU ¢ [[OCT 7.32-
2017. TpeOoBaHusi TPUBEICHBI B CEKTOpe HOPMATUBHOW  JokymeHtammn [YAII
https://guap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CMHCKA MCTOYHUKOB CTYACHTAM HEOOXOIUMO PYKOBOJICTBOBATHCS
tpeboBanusmu crtangapra ['OCT 7.0.100-2018. Ilpumepsl opopmiieHHs CIHUCKAa HUCTOYHUKOB
NPUBEJICHBI B CEKTOpe HOpMaTHBHOM nokyMmeHTauuu I'Y AL https://guap.ru/regdocs/docs/uch

11.4. Meronuueckue yka3aHus il 00y4aromuXcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboThl

B Xoze BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUIHIICS BBIOIHACT paboOTy IO
3aJJaHUI0 M TIPU METOJMUYECKOM PYKOBOJCTBE IpenojaBaTelis, HO 0e3 ero HenocpeACTBEHHOIO
YYaCTHS.



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

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboOThl, y oOywaromierocs (Gpopmupyercs
nenecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHWU M CHUCTEMATH3aLUHM NPUOOpETAacMbIX 3HAHWN, 00ECHeuMBaeT BBICOKHMA
YPOBEHb YCIIEBACMOCTH B TEpUOJ OOYUYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

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

—  y4eOHO-METOIUYECKAN MaTepHal 1o TUCIUILINHE;

— METOJUYECKUE YKa3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
0 3204HON (hopMe 0O0ydeHus).

11.5. Meronuueckue yka3aHus I OOYYaIOUIMXCSA 10 TPOXOXKACHUIO TEKYILEro
KOHTPOJIS YCTIEBaeMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYEHHE CEMECTpa C IIeJIbI0 OIICHUBAHHS XOJa OCBOSHUS
JUCITUTUTAHBL.

Texymuii KOHTPOJIb OCYIIECTBIIETCS 1O KaJIeHAapHOMY ydeOHoMY rpaduky. Cpoku
KOHTPOJIBHBIX MEPONPUATHI U CPOKU TOJBEACHUS UTOTOB OTOOpa)XkaroTcs B paboumx yueOHbIX
wiaHax Ha cemectp. OOydarolmuiics TOJDKEH BBIMOJHUTh BCE KOHTPOJbHBIE MEpPONPUATHUSA,
NPeIyCMOTPEHHBIE Ha JTAHHBIM CeMecTp, MOCJe Yero IMperojaBaTellb MPOCTAaBISAET OaUIbHBIC
OLICHKH, HaOpaHHbIE CTYIEHTAMU TI0 pe3yJbTaTaM TEKYLIEro KOHTPOJIS.

OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJIS 3HAHUH, 00yJaronuxcs SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WM TMPAKTUYECKUX 3aHATHAX; 3alluTa J1abopaTOpHBIX pPadoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUM, 00y4JalomMXCsi MOTYT OBITh: Oecenbl MmpernoaaBaTens
U 00yy4arouierocsi; KOHTPOJIbHbIE BOMPOCH! U 3agaHus. KOHTpoJIbHOE MEpONmpHsITHE CUUTAETCS
BBITIOJIHEHHBIM, €CJIM 332 HEero CTYJCHT MOJY4YHMJ OLEHKY B Oajuiax He HIKE MUHUMAJIbHOM
OLICHKH, YCTAHOBJICHHON MperoAaBaTesieM 10 JaHHOMY MEPOIPHUSTHIO.

JlukBumanust 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNpPOMycKa OOydaroluMcs
3aHATUNA 0€3 YBaXHUTENbHON NpPUYUHBI, OTKa3za, OOydarollerocs OT OTBETOB Ha 3aHATHUSX,
HEYJOBJIETBOPUTEIBHOTO OTBETa, OOYYaloOIIErocss Ha 3aHATUSAX, HEYIOBIETBOPUTEIHLHOTO
BBITMIOJTHEHUS] KOHTPOJIBHBIX, TA0OPATOPHBIX U MPAKTUYECKUX PAOOT MOXKET OCYUIECTBIATHCS Ha
WHIUBUIYAIbHBIX KOHCYJIbTAIUSIX.

Pe3ynbrarhl TeKylIero KOHTPOJIS YCIEBAEMOCTH OOYYAIOIIMXCS CIY>KaT OCHOBOW MJif
POMEXYTOYHOW aTTECTAIlMM: MOJYYeHUs 3adeTa MO y4yeOHOM MUCHMIUIMHE WIM JOIyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUTHHE.

B teuenue cemectpa s nomycka K JauddepeHIHaTbHOMY 3aueTy WIH 3K3aMeHY
CTYACHTY HEOOXOIMMO ciaTh He MeHee 75% mabopaTOpHBIX U MPAKTUYECKUX PadOT, BHITOIHUTD
TECTUPOBAaHUE B cHcTeMe aucTaHimoHHOro oOydeHust ['VAII https:/Ims.guap.ru He HmXe
OLIEHKU «y/IOBJIETBOPUTEIILHO». B ciydae HEBBINOIHEHUS BBIIICU3IOKEHHOTO CTYIEHT, IMPH
YCIIEITHOM MPOXO0KJICHUU MPOMEKYTOUYHOM aTTECTAllMHM, HE MOXKET MOJYYUTh aTTECTallMOHHYIO
OLIEHKY BBIIIIE «YIOBJIETBOPUTEIHHO.

11.6. Meronnueckue ykazaHusi JUIsi 00y4aromUXCsl O MPOXOXKIACHUIO MPOMEXYTOUHOH
aTTeCTallHH.

[IpomexxyTounass  arrectanusi  OOydyaroIIMXCsl — HpeAycCMaTpuBaeT  OLECHUBaHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — (opMa OICHKM 3HaHHMH, IOJYyYEHHbIX OOydarolMMCs B Ipolecce
U3yUYeHHs BCeW IMCLUMUIUIMHBI WM €€ YaCTH, HAaBBIKOB CaMOCTOATENBbHOIN paboThl, CIIOCOOHOCTH
IOPUMEHATh MX A PELIeHUs MPAaKTUYeCKUX 3a7ad. ODK3aMeH, KaK IpPaBUJIO, MPOBOJUTCS B



NepuoJl SK3aMECHAIMOHHOW CECCMM W 3aBepIlaeTcs] aTTECTAIlMOHHOW OIICHKOW «OTIMYHOY,
«XOPOILIOY, «yIOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHON.

OCHOBHBIMH OpUEHTHpPAMHU TIPU TMOATOTOBKE K IPOMEXKYTOYHOH aTTecTaluu I10
JMCIUIUINHE SIBISIOTCS KOHCHEKT JIGKIMH W TepedeHb peKoMeHayeMol nureparypsl. [lpm
MOJTOTOBKE K CECCHU O0YydYaroleMycsi peKOMEHIYeTCs TaK OpraHHW30BaTh Y4eOHYIO padoTy,
9qTOOBI TIepe] MEPBBIM THEM Hadajda CECCHMM OBbUIM CHAHBl M 3alUIIeHBl BCE JIAOOpaTOpHBIC
pabotbl. OCHOBHOE B MOJTOTOBKE K CECCHM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, I
KOTOPOMY HEO0OXOIMMO MpOMTH aTTecTanuio. IIpi MOATrOTOBKE K CECCHM CIeIyeT BeCh 00beM
paboThl pacnpenessaTh paBHOMEPHO MO JIHSAM, OTBEACHHBIM JJIsl OJTOTOBKH, KOHTPOJIUPOBATH
Ka)K/IbI ICHb BBIITOJHEHUS PaOOTHI.

Cucrtema OLIEHOK IPU MPOBEACHUH TEKYIIEro KOHTPOJS U MPOMEXYTOYHON aTTeCTaluu
OCYILIECTBJISICTCS B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzanuu PJIO T'VAIL
CMK 3.76 «llonoxkeHue o TEKyLIEM KOHTpPOJE yCIEBAEMOCTH M IPOMEKYTOUHOM aTTeCTaluu
CTYIEHTOB M AacCIUpPaHTOB, OOydaromuxcs IO 00pa30BaTeIbHBIM NPOTPaMMaM BBICIIETO
obpazoBanus B 'Y AI» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.




JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOTHECHHUM.

IToamuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

Jara 1 Ne

POTOKOJIA
3aceaHus
kadeapbl

ITommuce
3aB.

kadeapoit




