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AHHOTaUs

Hucuunnuna «[Ipuknaanas onTuka» BXOAUT B 00pa30BaTEIbHYIO NMPOTPaMMY BBICIIETO
oOpa3oBaHusi — mporpaMmy OakajaBpuaTa IO HANpPaBICHUIO TOATOTOBKM/ CHEIHATBLHOCTH
12.03.02 «OnrorexHrka» HampasieHHocTH/crienuanu3anun «ONTHKO-3JIEKTPOHHBIE TIPUOOPHI U
KOMIUTEKCBI». JluctuminHa peanu3yercs kadempoit «No3y.

JucuuninuHa HauejaeHa Ha GOpMUPOBAHKE Y BBIITYCKHUKA CIIEIYIOIINX KOMIIETSHIIUMN |

[IK-1 «CnocoOGHOCTh K (DOPMHUPOBAHHUIO TEXHUYECKUX TPeOOBaHUI W 3agaHUi Ha
MPOEKTUPOBAHUE W KOHCTPYHPOBAHUE OINTUYECKHMX U ONTHUKO- JJIEKTPOHHBIX NPUOOPOB,
KOMIIJIEKCOB U MX COCTaBHBIX YacTeil»

[IK-2 «Croco6HOCTh K MaTeMaTUYeCKOMY MOJEIMPOBAHHUIO IPOLIECCOB U OOBEKTOB
ONTOTEXHUKH M MX MCCIIEIOBAaHMIO Ha 0a3ze Mpo(hecCHOHANBHBIX MAaKETOB aBTOMATU3UPOBAHHOTO
MPOEKTUPOBAHUS U CAMOCTOSITENILHO pa3pad0TaHHBIX MPOTPAMMHBIX MPOJTYKTOB

I1IK-3 «Cnoco0HOCTh K aHamu3y, pacyery, MPOEKTUPOBAHHIO U KOHCTPYHUPOBAHHIO B
COOTBETCTBUU C TEXHMYECKUM 3a/laHMEM THUIIOBBIX CHUCTEM, MPUOOPOB, ONTOTEXHHKU Ha
CXEMOTEXHHYECKOM WU D3JEMEHTHOM YpPOBHSX, B TOM YHCJIE C HCIOJIB30BAHUEM CHCTEM
ABTOMATHU3UPOBAHHOTO MTPOESKTUPOBAHHUSI

ConeprxaHue TUCIUIUTMHBI OXBATHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C MIPOSKTHPOBAHUEM,
pacueToM THIIOBBIX ONTHYECKHX CHUCTEM, CHHTE30M THIIOBBIX SJIEMEHTOB, KOMIIBIOTEPHBIM
MPOCKTHPOBAHNEM OITHKH.

[IpenogaBanne AMCHUIUIMHBI MpEeAycMAaTpUBaeT cienyromue QGopMbl OpraHu3aluu
y4eOHOTO  Tpolecca: Jekyuu, JAabopamopHvle  pabomvl,  NpaKMuyecKue  3aAHAMUS,
camocmoamenvHas paboma odoyuarue2ocs, Kypcosas paboma.

[TporpaMMoil TUCHMIUIMHBI MPETyCMOTPEHBI CIEAYIOIINE BHIbI KOHTPOJS: TEKYIIHN
KOHTPOJIb yCIIEBAEMOCTH, IIPOMEKYTOUHAs aTTecTalus B popMme 3k3aMeHa (6 cemecTp), IK3aMeHa
(7 cemectp).

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCUUIUIMHBI COCTaBISeT 6 3a4eTHBIX enuHul, 216
4acoB.

SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKUI»



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUEHUS MO AUCIUILTHHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

OCHOBHBIMHM LIETSIMU TIPENOJABAHUS JUCLUUIUIMHBI SIBISIOTCA: IOJIyYEHUE CTYAECHTaMU
HEOOXOJUMBIX 3HAHMM M HABBIKOB B OOJACTH TEXHUKH W ONTHKHU JIA3€pPOB; IMPEIOCTaBIICHUE
BO3MO>XHOCTH CTYJIE€HTaM pPa3BUTh U JIEMOHCTPUPOBATh HABBIKM B MCIIOJIB30BAaHMM, CO3/AHUU,
pacueTe Ja3epHbIX CUCTEM; CO3IaHHE MOJICPKUBAIOIIEH 00pa30BaTeIbHON Cpeibl MPENoIaBaHus
JUISL OCBOCHMSI TEXHUUECKUX JUCLUIIIMH.

1.2. JlucuumiuHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHUKaMHU
00pa30BaTebHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICILIETO 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate M3ydyeHus NUCHUILIMHBI OOYYaIOUIMIiCS AODKEH 00JaiaTh CIleTyIOIUMHU
KOMIETSHIMSIMH WM WX YacTaMHU. KoMneTeHIMy U UHAWKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeuens KOMIETeHIINI U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpynna) | Kox u HaumeHoBanue Koz u HanMeHoBaHMe HHANKATOPA
KOMITETCHIINH KOMITETCHITHT JIOCTH>KCHHSI KOMITETEHIIUN

[1K-1.3.1 31ath TpeOoBaHUs, IPEABIBIIEMbIC

K pa3pabaThIBa€MOil ONTOTEXHUKE,

ONTHYECKUM U ONTUKO-3JIEKTPOHHBIM

npudopaM U KOMIUIEKCAM

TIK-1 CriocobHOCTS K

OPMHPOBAHHUIO
(popmup ITIK-1.Y.2 ymeTs aHanu3upoBarthb U
TEXHUUYECKUX
o onpeAensaTh TpeOoBaHUs K MapaMeTpam,
TpeOOBaHUH U .
. IpeabsBIsieMbleM K pazpadaTbiBaeMOi
3aJlaHui Ha
ONTOTEXHUKE, ONTUYECKHUM U ONTUKO-
[IpodeccronanbHble | MPOEKTUPOBAHUE U
3JIEKTPOHHBIM MPUOOPAM U KOMILIEKCAM C
KOMIIETEHIIUH KOHCTPYHpPOBaHUE

YYETOM U3BECTHBIX IKCIIEPUMEHTAIBHBIX U
TEOPETUYECKUX PE3YIBTATOB

ITK-1.B.1 BnageTh HaBbIKAMU ONPEACIICHUS,
KOPPEKTUPOBKU ¥ OOOCHOBAHHS
TEXHUYECKOI0 3aJJaHUS B YaCTH MTPOEKTHO-
KOHCTPYKTOPCKHUX XapaKTEPUCTUK OJIOKOB U
Y3JIOB ONITHYECKUX U ONTUKO-3JIEKTPOHHBIX

ONITUYECKUX U
OIITHKO- 3JICKTPOHHBIX
npubopoB,
KOMIIJIEKCOB U UX
COCTaBHBIX HacTel

npubopoB
IIK-2 Cnocobnocts k| [IK-2.3.1 3HaTh YHCIIEHHBIE METOIBI, B TOM
MaTEMaTHYECKOMY YHCJIE PeaTM30BaHHbIE B TOTOBBIX
MOJEIIMPOBAHUIO OuOIMOTEKAX, MPU MPOEKTUPOBAHUU
IIPOLIECCOB U ONTUYECKUX U ONTUKO-3JIEKTPOHHBIX
00BEKTOB pruOOpPOB, KOMIUIEKCOB U MX COCTABHBIX
ONTOTEXHUKH U UX qacTen
HCCIEA0BAHUIO Ha [1K-2.Y.1 ymeTs pa3pabaTbiBaTh aJITOPUTMBI,
[Ipodeccuonanbubie | 6aze pean30BbIBaTh MAaTEMATUUECKUE U
KOMITETEHIINH npodeccrnoHalbHbBIX KOMITBIOTEPHBIE MOJIENH IS IPOSKTUPOBAHUS
MIaKETOB ONTUYECKUX U ONTHKO-3JIEKTPOHHBIX
aBTOMATHU3HPOBAHHOTO | MPUOOPOB, KOMIUIEKCOB U UX COCTABHBIX
IIPOEKTUPOBAHUS U qJacTel Ha SI3bIKE BBICOKOTO YPOBHS €
CaMOCTOSITENTEHO MCIOJIb30BaHNEM O0BEKTHO-
pa3paboTaHHbBIX OpPUEHTUPOBAHHBIX TEXHOJIOTUH, B TOM YHCIIE
MIPOrpaMMHBIX C UCMOJIb30BaHUEM HCKYCCTBEHHOTO

IIPOAYKTOB HWHTCIIJICKTAa




[1IK-2.VY.2 ymets pazpabaTeiBaTh OMOIHOTEKH
Y TIOIPOrpaMMBbl (MaKpOChI) JUIs PELICHUS
pasIMYHbIX 33jja4 IPOEKTUPOBAHUS U
KOHCTPYMPOBAHUS, UCCIIEA0BAaHUS U KOHTPOJIS
ONTOTEXHUKH

[IpodeccronanbHbIe
KOMIICTCHIIHH

I1K-3 CrnocoOHOCTE K
aHaIIM3y, pacyery,
MIPOCKTHUPOBAHHIO H
KOHCTPYHPOBAHUIO B
COOTBETCTBHHU C
TEXHHYECKUM
3a7aHUEM THITOBBIX
CUCTEM, IPUOOPOB,
ONTOTEXHUKH Ha
CXEMOTEXHHUYECKOM U
AJIEMEHTHOM YPOBHSIX,
B TOM YHCJIE C
HCIIOJIE30BAHUEM
CHUCTEM
ABTOMATHU3UPOBAHHOTO
MIPOCKTHUPOBAHHUSI

[1K-3.3.1 3HaTh TUMOBBIE CXEMBI ONITUYECKUX
U ONITUKO-3JIEKTPOHHBIX TPHUOOPOB,
KOMILJIEKCOB M MX COCTaBHBIX YacTel Ha
CXEMOTEXHUYECKOM U JIEMEHTHOM YPOBHAX
[1K-3.VY.1 ymets onpenensts puznyeckue
MPUHIIMIIBI IEHCTBUS ONITUYECKUX U ONTHUKO-
AJIEKTPOHHBIX MPUOOPOB, KOMIUIEKCOB U UX
COCTaBHBIX YacTel B COOTBETCTBUU C
TEXHUYECKUMH TPEOOBAHUSIMHU C
MCIOJIb30BAaHUEM TEOPETUUECKUX METOOB,
MIPOTrPaMMHBIX CPEACTB IPOCKTUPOBAHUS U
KOHCTPYHPOBaHUS

[1K-3.VY.2 ymers pazpabaTbiBaTh

(G yHKIIMOHATIbHBIE, CTPYKTYPHBIE CXEMBbI
CUCTEM U NTPUOOPOB ONITOTEXHUKH B
COOTBETCTBUU C TEXHUYECKUMHU
TpeOOBAHUSIMU C UCTIOJIB30BAHUEM
TEOPETUUYECKHX METOJIOB, IPOTPAMMHBIX
CPE/ICTB MPOEKTUPOBAHUS U
KOHCTPYHPOBaHUS

[1K-3.B.1 BnageTh MeTOIMKaMU pacuera,
BU3YaIH3al[UU U MOJCTUPOBAHUS ACHCTBUIA
ONTHYECKUX M ONTHUKO-3JIEKTPOHHBIX
nprOOPOB, KOMIIEKCOB U MX COCTABHBIX
4acTel ¢ UCMOJIb30BAHUEM
CIIEHUATTM3UPOBAHHOTO MPOTPAMMHOI0
oOecnieueHus, o0padaTeIBaTh U
aHAJIM3UPOBATh PE3YJIBTATHI PACUETOB C
MCIIOJIb30BAaHUEM CIICIIMAIM3UPOBAHHOTO
MPOrPaMMHOT0 oOecTieueHus

— «Dusuka,

2. Mecro nucuumaussl B ctpykType OI1
HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS
IIPYU U3YYECHHUHU CIEAYIOIMNX AUCLIHTIINH:

— «Maremaruka. AHAITUTHYECKAsi T€OMETPUS U JIUHENHAas aareopay,

— «Marematuka. MaTeMaTHYeCKUW aHAIU3»,

— «OCHOBBI OIITHKNY,

— «OnTryecKkne U3MEPSHUS»,

— «O1TOdIEKTPOHHBIE IPUOOPHI U CUCTEMBI)

3HaHI/I$I, IMOJIYYCHHBIC IIPpHU HU3YUYCHHUMU MaTcpHalia }IaHHOﬁ JUCHUIIIIMHBI, MUMCIOT KaK
CaMOCTOSITENIbHOE 3HAUE€HHE, TaK U UCTIOIb3YIOTCS MPU U3YYEHUHU APYTUX JUCHUTLINH:
— «OnTnka 1a3epoBy,

— «OnTuyecKrue CUCTEMBI CBA3H»,

— «IIpoeKTHpOBaHHE JIA3CPHEIX CHCTEM)




3. O0BeM u TpyIOEMKOCTb TUCITUTUIHHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHAOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M pactpele]ICHHe dTOW TPYJOEMKOCTH 10 CEMECTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITNHbI

. Tpy10eMKOCTb 10 cemecTpam
Bun yaeOHO# paboThI Bcero NeG N7
1 2 3 4
Oowan mpyooemKkocmp oucyunauHnl,
6/ 216 3/ 108 3/ 108

3E/ (gac)
U3 Hux uacoe npaKmuuecKkoi no02omoeKu 68 34 34
Ayoumopnoie 3anamus, BCETO 4ac. 102 51 51
B TOM YHCJIE:

nekmuu (JI), (gac) 34 17 17

npaktuyeckue/cemunapckue 3ansatus (I13), 17 17

(dac)

naboparopusie padotsl (JIP), (dac) 34 17 17

KypcoBoii mpoekT (pabota) (KII, KP), (uac) 17 17

JK3aMeH, (Jac) 72 36 36
Camocmoamenvhnas paboma, Bcero (4ac) 42 21 21

OK3.,
Buo npomesxxcymounoii ammecmayuu. 3a4er, 9K3., K3 OK3.,
mudd. 3auer, sx3amen (3auer, Judd. 3ay, Ix3.) | Kype. ' Kypc. pa6.
pao.

4. ConepskaHue TUCHUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAaM 3aHATUMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuia 3 — Paznensl, TeMbI TUCIUIUIAHBI, HX TPYJTOEMKOCTh
Jlexkmuu| 113 JIP KII/KP| CP
(gac) | (wac) | (uac) (gac) | (wac)

Cemectp 6

Pa3gensl, TeMBI TUCITUIIINHEL

Paznen 1. OcHOBBI hoTOMETpHH
Tema 1.1. OcHoBHBIE (OTOMETpUUECKHE

BEJIMYMHBI U €JUHUIIBI U3MEPEHHUS 5 5 5 7
Tema 1.2. Metoasl  QOTOMETPUUECKUX
U3MEPEHUN

Paznen 2. TennoBoe uzny4yeHue

Tema 2.1. OCHOBBI TEIIIOBOTO U3JIy4EHUS

Tema 2.2. 3aKOHBI TEMJIOBOTO U3TyYEHUS

Tema 2.3. OnTrueckas NUPOMETPUS
Paszpnen 3. [IpueMHMKN ONTHYECKOTO U3ITy4EHUS

Tema 3.1. OcHOBBI (hoTOMETPUH U
KJ1accupuKalys NIPUEMHUKOB

Tema 3.2. TenoBble NPUEMHUKU ONTHYECKOIO
W3ITydeHUs 6 6 6 7

Tema 3.3. [IpueMHMKH Ha OCHOBE BHEIIHETO
dhoTorddexra

Tema 3.4. I[IpueMHHUKN Ha OCHOBE BHYTPEHHETO
dhoTorddexra

Uroro B cemectpe: | 17 17 17 0 21




Cemectp 7
Pa3nen 4. VIcCTOYHMKY ONTUYECKOTO U3JIy4YEHUS
Tema 4.1. Knaccudukanus UCTOYHUKOB
ONTUYECKOTO U3TyUCHUS
Tema 4.2. OCHOBHBIE TUIIBI HCTOYHUKOB
Paznen 5. CnektpanbHble TPUOOPHI
Tema 5.1. OcHOBHBIE XapaKTEPUCTUKHU
CIIEKTPAJIbHBIX PHOOPOB
Tema 5.2. JlucriepCHOHHBIE CHEKTPAJIbHBIC
npubopHI
Tewma 5.3. UaTepdepeHIInOHHBIC TPHOOPHI
Tema 5.4. @ypbe-CrIEKTPOCKOMIHS
Tema 5.5. OCHOBBI T€OMETPUUYECKON ONTUKU
Pazgen 6. OnTuueckue cucTeMbl
Tema 6.1. DnemenTHas 6a3a ONTUYECKUX
CUCTEM
Tema 6.2. [IpoekTHpoBaHNE ONTHYECKHX CHCTEM
BrimonHeHne KkypcoBoit paboThI: 17
Uroro B cemectpe: | 17 0 17 17 21

Uroro: 34 17 34 17 42

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
00y4aromyMUCS OTIPEIEIEHHBIX TPYIOBBIX (PYHKINH, CBA3aHHBIX C Oynymieii mpodeccuoHaIbHON
JEATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA IPUBEICHO B Ta0HIIC 4.

Tab6nuia 4 — ConepxaHue pa3zesioB U TeM JIEKIIMOHHOTO UK
Howmep
pasnena

HazBanue u COACPIKAHUC PA3ACIIOB U TEM JICKITHOHHBIX 3aHATHH

OcHoBbI poTOMETPHH

OcHOBHBIE DHEpreTHYecKue (OTOMETpPUUYECKHE BEJIWYMHBI M EIUHULBI UX
n3MepeHusi. OCHOBHbIE CBETOBbIE (POTOMETPUYECKUE BEIMYMHBI U E€IUHHUIBI MX
n3Mepenus. [IpuHIune! BU3yanbHOU U 00BEKTUBHOM poTomeTpun. doToOMETphI

TennoBoe usiydyenue

OCHOBHbBIE CBOWCTBA, MOHATHS U XapaKTEPUCTHKH. 3aKOHbI TEIJIOBOTO M3JIy4EHHUS.
2 @®opmyna Ilmanka. Ab6comotrHo uepHoe Teno. Cepoe Teno. CenekTHBHO
u3nyvaronme Ttena. [IpuMeHeHHe 3aKOHOB TEIUIOBOrO M3NMydeHHsa. Onruyeckas
MUPOMETPHS

IIpyeMHHUKH ONITHYECKOTO U3JTyYEeHUsI

dororpaduaeckas dboTomeTpus. DoTO3IEKTpUYECKAS dboTomeTpus.
Knaccudukanmsi, OCHOBHBIE TapaMeTpbl M XapaKTEPUCTUKH TPHUEMHHUKOB
ONTHUYECKOTO W3JIy4eHHs. TeruioBbleé TPUEMHHUKH ONTHYECKOTO H3ITyYCHHUSI.
3 BonomeTpel M TUPOINEKTPUUYECKHME MPUEMHHKU. TEMoBble NPUEMHUKU
ONTUYECKOTO U3Iy4YeHUsl. TepMOlIEKTPUUECKHE U aKyCTOONITHUYECKUE MPUEMHHUKHU
ONTUYECKOr0 u3NIydyeHHs. [IpUeMHUKH ONTHUYECKOrO0 U3Iy4YeHUsT Ha OCHOBE
BHemHero (otorddexra. Bakyymusiii ¢oTtosnement. [IpueMHUKH ONTHYECKOTO

U3JTy4yeHus: Ha ocHOBe BHeHIHEro (oTtordpdexra. POTOINEKTPOHHBIH YMHOXKUTEb.




[IpyeMHHKH ONTHYECKOTO HW3IIydeHUss Ha OCHOBEe BHYTpeHHero (otorddexra.
dotope3uctopsl. [IpUeMHUKH ONTHYECKOTO M3JIY4YCHHUS Ha OCHOBE BHYTPEHHETO
dororddexra. PoToanOoaBI

N CcTOYHNKH ONITHYECKOTO HU3JIYyYCHUA
KJ'IaCCI/I(l)I/IKaI_II/IH HUCTOYHHUKOB OITHYCCKOTO H3ITYy4YCHUS. HaBCpHHe HCTOYHHUKH
HU3Ty4YCHUS. HcTouHUKH TEIIOBOTO H3JIYUCHHUA. CBeTOIII/IOI[bI

CnexkTpajbHble IPUOOPHI

CriekTpanbHbBIN TPHOOP: TUCTIEPCUS U pa3pelIaromas crnocoo0HoCcTh. CeKTpaabHBINH
npubop: CBETOCHUJIA U OTHOCUTENIbHOE OoTBepcTue. [IpH3MeHHbIE CHEeKTpaibHbIE
npubopsl. Judpakmmus cBera Ha [ByX mensx. JudpaxnuonHas —permeTka.
CrekTpasnbHble TpUOOpPHI ¢ TUPPaKIMOHHOHN penieTkoi. CrieKTpaibHbIe TPUOOPHI ¢
I pakMOHHON perieTkoi. OnTHueckue cxembl MOHOXpomatopoB. [Ipubopsr ¢
BOTHYTOM mudpakimonHoi pemetkoi. MHTepdepenninonnbie mpubdopsl. buzepkaia
Openens. bunpusma buiie. UaTepdepeHius B IiIOCKONapauieIbHbIX IACTHHKAX.
[Tonocel paBHOoro HakinoHa. WHrepdpepomerp Kamena. HWurepdepomerp
Maiikenscona. Uateppepomerp Penes. Untepdepomerp Pabpullepo. [Tnactuaka
Jlrommepa - Tepke. MHuartepdepomerp Maxallenaepa. OcHoBel  Dypbe-
cunexkrpockonuu. [IpenmymecrBa @ypbe-crieKTpoMeTpoB. Beiurpsim demxera.
Boiurpei KakuHo. OCHOBHBIE TOHATHS U ONIPEAEICHUS T€OMETPUUECKON ONTUKH.
3aKkoHBl TreoMeTpuueckod onTuku. [IpenomyieHne W oTpaxkeHuWe CBeTa Ha
chepuueckoil MOBEPXHOCTH. Pa3nuyHble THUMOBI HCKAXKEHUH H300paKeHUS B
ONTHUYECKUX CHCTEMaxX

OnTuyeckne CHCTEMBI

OnTudeckre CUCTEMbl DJEeMEHTHAs 0a3a OoNnTUKH. [lmacTuHbI, 3epKana, MPU3MBI,
KJIMHBS, JIMH3bI, HECPEepUUYECKHUe TIOBEPXHOCTHU, pacCTpbl, (OKOHBI, TI'paJaHBI,
I[I/I(i)paKHI/IOHHI)Ie D3JICMCHTBHI. OCHOBI)I pacqua nu HpOGKTI/IpOBaHI/ISI OIITUYCCKHUX
cucreM. llenu, 3a1auu U 3Tanbl NPOEKTUPOBAHUS, TaO0APUTHBIN pacueT TUIIOBBIX
ONTHUYECKUX  CHCTEM, CHHTE€3  THUIIOBBIX  3JEMEHTOB,  KOMIIBIOTEPHOE
MIPOEKTUPOBAHUE ONTUKU — AaHAIU3 U KOMIIBIOTEPHOE MOJIETUPOBAHUE ONTHYECKUX
CUCTEM, OTITUMMU3AIIHSI, OIICHKA Ka4eCTBa N300paKeHUs

4.3.

[TpakTuyeckue (ceMUHapCKue) 3aHATUS

Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBENIEHBI B TAOIUILIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYAOCMKOCTb

N3 aux Ne
Dopmsbl .
Ne Templ mpakTHYEeCKUX TpynoemMKOCTb, | MPaKTUYECKOM | pazena
. MPaKTUYECKUX
/11 3aHSATUN ” (dac) IMOATOTOBKH, | JHCIIHII
3aHATUN
(gac) JIUHBI
Cemectp 6
Pemenue
1 OcHoBbI poTOMETpUN 4 1
3a/1a4
Pemenue
2 TennoBoe nznyuenue 4 2
3a/1a4
3 IIpuéMHHUKYN ONITUYECKOTO Pemenue 4 3
W3JIy4eHus 3a1a4




[IpaBuia BeIIOJIHEHUS
. Pemenue
4 YepTexkei U cxem sanau 5 3
ONTUYECKUX JIeTasIel
Bcero 17

4.4, JlabopaTopHBbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U X TPYJOEMKOCTD MTPUBEICHBI B TAOIUIIE 6.
Tab6smia 6 — JlabopaTtopHbIe 3aHITHS U MX TPYJ0EMKOCTh

U3 Hux Ne
Ne HanmeHnoBaHue 1a00paTOpHBIX paboT TPyAOEMKOCTE, | IPAKTHIECKOH | pasjeia
/1 (dac) MOJATOTOBKH, | HUCIIMII
(dac) JIUHBI
Cemectp 6
1 | IlpoBepka 3aKOHOB TETIOBOT'O U3TYYCHUS 4 2
2 | Onpitel CroneroBa no ¢otodddexry 4 2
3 | Audpaxmnus 1a3epHOro N3IydeHus 3 3
4 | Tlonsipusanuust 1a3€pHOTO U3TYUCHHS 3 3
5 | Buemnuii pororddexr 3 3
Cemectp 7
WUnrtepdepeniuss  cBera (KOMIbIOTEpHAs
6 3 5
pabora)
7 | Hudpakmus cBeta (KOMIbIOTEpHAs paboTa) 3 S)
8 | Jlucmepcus cBera (KoMIbIoTepHas paboTa) 3 5
9 | bunpusma ®penens 4 6
10 | Konsua HeroroHa 4 6
Bcero 34

4.5. BeInosHeHNe KypcoBOro MPOeKTa/ KypcoBOH pabOThI

ens KypcoBoW paOOTHI: MpeACTaBICHUE BO3MOXKHOCTH CTYIEHTaM pa3BUTh H
IIPOJEMOHCTPUPOBATh HABBIKM B MCIOJIb30BAaHUM, CO3JAHUM, PACUETAX ONTHYECKHUX CHCTEM; B
COOTBETCTBUU C HMHAMBHUIYAJIbHBIM 33JaHUEM I10 KOHCTPYKTHBHBIM IapamerpaMm (paauychbl
KpuBU3HBI oBepxHOCTel R1, R2, R3, Tonumnse di u d2, Mapku crexos jguH3) onpeaenuts f, f, Sk,
S’F, SH, S’ CKJI€eHHOT0 00BEKTHBA U €r0 KOMIIOHEHTOB.

YacoB npakTH4ecKoi moaroToBku: 17.

[TpumMepHbIe TeMBI 33/1aHUI Ha KypCOBYIO paboTy mpuBeeHs! B pasaene 10 PIT/L.

4.6. CamocrosTenbHas paboTa 00yJaroIxcs
Bunsl camoctosTensHON paboThI M €€ TPYI0EMKOCTh NPUBEIEHBI B TabnuLe 7.

Tabmuna 7 — Bunbel camocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh

N Bcero
Bun camocrosiTensHO# paboTh wac ’ Cewmectp 6, uac Cemectp 7, yac
1 2 3 4

N3yuenne TeopeTnueckoro Marepranina 7 5
mucturauael (TO)

Kypcooe npoekruposanue (KI1, KP) 6 0 6
IloaroroBka K TeKyIeMy KOHTPOJIIO 12 7 5
ycneBaemoctu (TKVY)
IToaroroBka K MpOMeEKyTOYHOMN
arrecranuu (ITA)

12

12 7 5
Bcero: 42 21 21




5. IlepeueHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSITEITLHON PabOThI 00YUYAIOIINUXCS 110 AUCITUTUTHHE (MOTYJTIO)
Y4eOHO-METOAMUECKHE MATEPUAITBI JJISI CAMOCTOSITEITLHOW Pa0OTHl 00YJAIOIIMXCS YKAa3aHbI B I1.11.

paznesnos 6-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHbBIX U3JAHUN
[lepedeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIEeH B TadIuUIe 8.

Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHM

KommyectBo
SK3EMILIAPOB B
UFLQLII_Hi[I;)/ec bubnuorpaduyeckas ccpuika 6H?KH;§:WTZK6
AJIEKTPOHHBIX
HK3EMILISIPOB)
53 Kypc ¢uzukn: yuedbnoe nocodue / T. U. Tpodumosa. 94
T76 - 13-e m3x., crep. - M.: Academia, 2007. - 558 ¢

https://e.lanbook.com/ | CasenbeB, 1. B. Kypc ¢usuku. B 3 tomax. Tom 2.

book/507521 DnektpuuectBo. Kosebanust u BosHbL. BosaHoBas

Peoicum oocmyna: ons | ontuka: ydeOHoe mocobme s By3oB / WM. B.

asmMopu3UpPOBAHHBIX Cagenbes. - 9-e w3 ., crep. - Cankr-IlerepOypr: Jlans,

noavzoeamernell 2026. - 464 c. - ISBN 978-5-507-54344-1.

https://e.lanbook.com/ | JluxomanoBa, C. B. [IlpukiagHas  oONTHKA:

book/461426 CrnekTpayibHble MPUOOPHI. ['eomMeTpruueckas ONTHKA.

Peowcum oocmyna: ona | Ontuyeckue cucremsl : yuyeOHoe mocobue / C. B.

a8MmMopusUpPOEaAHHHIX JluxomanoBa. — Cankr-IletepOypr : I'YAIIL, 2023.

novzosameret — 128 ¢. — ISBN 978-5-8088-1883-5.

https://e.lanbook.com/ .

book/445241 Kanureesckuii, H. U. BonHOBa;i ONTHKA : Y4eOHUK

Peoicun docmyna: 01 s By30oB / H. . KanureeBckuii. — 6-e u3a., crep.

asmopusuposantix — Canxkr-IletepOypr : Jlanp, 2025. — 468 ¢.— ISBN

. 978-5-507-52266-8.

noavzoeameinel

https://e.lanbook.com/

book/210761 Byrukos, E. U. OnTuka : yuebnoe nocobue / E. 1.

Peoswcum oocmyna: ons | byrukoB. — 3-¢ m3a., gon. — Cankr-IletepOypr :

ABMOPU3UPOBAHHBIX Jlanb, 2022. — 608 ¢. — ISBN 978-5-8114-1190-0.

noavzoeamerei

https://e.lanbook.com/ Onruka : yuebHoe nmocodue / B. C. Akunbinun, H. JI.

book/211823 .

Peorcun docmyna: on Ucromuna, H. B. Kanenosa, FO0. U. KapkoBckuii. —

asmopusuposanbix Cankr-IlerepOypr : Jlans, 2022. — 240 c. — ISBN

. 978-5-8114-1671-4.

noavsoeameneu

https://e.lanbook.com/

book/331859 Kysnenos, /I. B. Ontuka : y4eOHO-METOAMUYECKOE

Pescum oocmyna: ona | mocodue / JI. B. Ky3nenos, A. B. Cunopos. — Ener :

asmopusUpPOBaAHHbIX EI'Y um. U.A. Bynuna, 2022. — 103 c.

novsoeamernei




https://e.lanbook.com/
book/106743 Aranos, H. A. [lpuknagnas onrtuka : yueOHOE
Peoscum oocmyna: ons | mocodbue / H. A. Aranos. — Towmck : TITY, 2017. —
ABMOPU3UPOBAHHBIX 286 c. — ISBN 978-5-4387-0791-2.

nozwzoeamenetl

https://e.lanbook.com/ Kyonont, B. O, [puiiaiias onmaka : yae6Hoe

book/248351

Peoreun docmvna. ons nocobue / B. O. Ky3neunk, A. 0. JlyroBuk. —
- o Munck : BHTY,2016. — 58 ¢c. — ISBN 978-985-550-

aBmMopu3UPOBAHHBIX 445-1

nosvzosameinei '

7. IlepeyeHb AIEKTPOHHBIX 00pPa30BaATEIbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTu « IHTepHeT»
[lepeuenn AJIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB uH(HOPMAIMOHHO-
TEJIEeKOMMYHUKAaMOHHONW ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHS JUCIHUILIAHBI
npuBea¢H B Tabmuie 9.

Tabmuia 9 — IlepedyeHb SICKTPOHHBIX O00pPA30BATENBHBIX PECYPCOB  HH(DOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»

URL anpec HaumenoBanue
https://new-science.ru/category/fizika/ | Untepuer-xypuan «Hosas Hayka». Paznen pusuka
htps: /fopenedu.ru/ O6pasoBartesbHas wiatdopma «OTKpBITOE

o0OpaszoBaHHE»
https://fizikaguap.ru/ OO6pasoBarenbHbli pecypc kadeapsl pusuku 'Y ATl
https://Ims.guap.ru Cucrema aucranioHHoro ooyuenus 'Y AIT

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHsSI, HCIIOB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEeMOT0 TPOTPAMMHOTO OOECTICUeHUs TTpeicTaBieH B Tadsmite 10.

Tabnuua 10— IlepedyeHs nporpaMMHOro o0ecreyeH s
Ne n/nt HaumenoBanue

He npenycmoTrpeno

8.2. [lepeuenr  WHGOPMAIMOHHO-CIIPABOYHBIX ~ CHCTEM,  HCIONB3YEMBIX  MPH
OCYIIIECTBJIEHUU 00pa30BaTEIBLHOTO MPOLIecca MO AUCIUIIINHE

HepequL HCIOJIb3YEMbIX I/IH(i)OpMaI_II/IOHHO'CHpaBO‘IHLIX CHUCTCM IIPCACTABJICH B Ta6nnue
11.

Tabnuua 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM
Ne n/mt HaumenoBanue

He npenycmoTtpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCITUILIAHE, TIPECTaBlIeH B TabmuIe 12.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKOH 0a3bl


https://new-science.ru/category/fizika/
https://openedu.ru/
https://fizikaguap.ru/
https://lms.guap.ru/

Ne HanmenoBanue cocTaBHOM 4acTu Homep aynuropun
/T MaTepUuaIbHO-TEXHUYECKON Oa3bl (p1 HEOOXOUMOCTH )

VYueOHast ayIUuTOpUs AJIsl 3aHITHI JIGKIIMOHHOTO THUIIA, 3aHITHIA
CEMHMHApCKOTO THWIIA, TPYIIOBBIX U  HHAMBHIYaJTbHBIX
KOHCYJIbTAllMi, TEKYIIero KOHTPOJIS M MIPOMEKYTOUYHOM 196135,
aTTeCTALUU. r. Cankr-IlerepOypr,
OcHalieHnue: crneuuaau3upoBaHHas MeOenb; TexHuueckue | yi. acremno, 1. 15,
cpezcTBa 00y4eHHs, CIIy)Kallke JUlsl IPEACTaBICHUs Y4eOHO! |  aynuropus Ne32-01
uHpopmarun OOJIBITION ayJIUTOPHH; Habop
JIEMOHCTPAIIMOHHOTO 000PYIOBAHHUSL.

YueOHast  ayauTopuss  JUIA  NPAKTUYECKUX  3aHITHIA,
7a00paTOPHBIX  3aHATHHM, 3aHATHH CEMHUHAPCKOrO THIIA,
TPYNNOBBIX M HMHIWBUIYAJbHBIX KOHCYJIbTAIMi, TEKYIIEero
KOHTPOJISI U TPOMEKYTOUHOM aTTECTAIHH.

OcHaleHue: cCrHenuaau3upoBaHHas MeOenb; TEeXHUYECKHe 196135,
cpezcTBa oOyUeHHS, CIyKallye JUIsl mpejcTapieHns yaeouoii | I Cankr-IlerepOypr,
uHpopmanuu OOJIBITION ayJIuTOPHH; naboparopuoe | yi. ['acremno, 1. 15,
obopynoBanue (aboparoprsiii kommieke JIKK-2M Ne36 u | aynuropus Ne32-05
Ne37 (HTLL «Bnaaucy, . MockBa); 1abopatopHbie cTeH b1 M-
AYT-TIO, VYUC-AB-AP, VUC-AB-YCII-IIO (OO0
[TpodobpazoBanue, r. Kazann); ycranosku OI1K-03, OIIK-05,
OI1K-10 (HIIT «Yuebnas Texuukay», r. Mocksa)).

VYyeOHast aynuTopus AJis 1a00paTOPHBIX 3aHATUH.
OcHamieHue: CrenuaaTu3upoBaHHas MeOellb; TEeXHUYECKHe
CpeacTBa 00YUYEeHHs, CIyKallue JUIs IPe/ICTaBICHHs yueOHOU 196135,
uHpopManuu  OOJBIIOW  ayAWTOPHH;  J1AOOPAaTOPHOE
3 | obopynoBanue. (adoparopHsiii komiieke JIKK-2M Ne36 u
Ne37 (HTL «Bnanucy, r. Mocksa); nabopaTopHsie cteHab! U-
AUT-TIO, YHUC-AB-JIP, VYUC-AB-YCII-IIO (OO0 | ayAuTopus Ne32-03
[Tpodobpazosanue, r. Kazans); ycranoBku ®I1K-03, GITK-05,
OIIK-10 (HIIT «Yuebnas TexHuka», r. Mocksa)).

VYyeOHast aynuTopus AJis 1a00paTOPHBIX 3aHATUH.
OcHamleHue: crenquaau3upoBaHHas MeOellb; TeXHUYEeCKHe
CpeAcTBa OOYYEHHs, CITy KAIIHe ISl TPECTaBICHUS y4eOHOU
uHpopMauuu  OOJBIIOW  ayAUTOpHM;  J1abOpaToOpHOE
obopynoBaHue (MOIyJIbHBIE JIA0OPATOPHBIE YCTAHOBKHU TIO 196135,
anektpomarnetuzmy: ®OIID — 03, OIID — 07, OIID — 05,
4 | I - 08, OIS — 11, DIID — 12, OIID — 04 (OO0 «MHTOCY
r. MockBa); MHKpPOCHUCTEMBI; JabopaTOpHble pPabOTHI IO
BOHOBOW ontuke: 1. bumpusma ®penens, 2. Konbna
Herorona, 3. Jludpakuus miockux BoiH, 4. AudpaxiuonHas
pemerka, 5. [Tomsipusarus ceera, 6. OnpeneneHue IJIMH BOJTH
CHEKTpaNbHBIX JUHUH; Jabopatopusblii crena UT3-OM-II-T10
(OO0 «IIpodobpazoBanue» r. Kazann)).

r. Cankr-IlerepOypr,
yi. I'actenno, 1. 15,

r. Cankr-IlerepOypr,
yi. I'actenno, 1. 15,
ayautopus Ne32-06

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OILIGHOYHBIX CPEACTB ISl TPOBEACHUS MPOMEKYTOUHOH aTTecTalluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEAECH B Tadymie 13.

Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJIsl IPOBEACHHUSI POMEKYTOYHON aTTeCcTalluu
‘ Bun npomexxyTouHoOM arTecTanuu ’ ITepeyeHb OLIEHOYHBIX CPEJCTB




OK3aMeH

Crucok BONpoCoOB K AK3aMEHY;
DK3aMeHaIMOHHBIC OUICThI*;
3amaun;

TecThl.

DKcnepTHas OLleHKa Ha OCHOBE TpeOOBaHUH K

BrimonHnenue KypcoBoii paboTsl COJIEPKAHUIO0 KypCOBOM pabOTHI 1O

JUCLIUILINHE.

IIprumeganune: *3K3aMeHaIMOHHBIE OUIIETH (YOPMHUPYIOTCS HAa OCHOBE BOIIPOCOB M 3a7a4 TaOmuIe! 15.

10.2. B kauectBe

KPUTEPUEB OLICHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)

KOMIIETCHIIMA OO0y4YaroNIUMUCS TPUMEHSETCS S5-0auThbHas MIKaia OIEHKH cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-6annpHast mKaga MOAYIbHO-PEHTHUHIOBOM CHCTEMBI Y HUBEPCUTETA, IPAaBUIA UCIIOIb30BAHUS
KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKaJIbHBIM HOpMaTUBHBIM akToM ['Y ATl
Tabmuna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHH

OLICHKa KOMIICTCHIIMI

5-OautbHad IKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITHIA

«OTIIMYHO»
<GauTCHO»

OO6yuaromuiicst:

— T1y0OOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN MaTepHaT,

— YBEPEHHO, JIOTUYHO, [TOCIICIOBATEIBHO M IPAMOTHO €r0 M3JIaraet;
— ONMHMpasich Ha 3HAHUS OCHOBHOW M JIOTIOJIHUTEILHOW JIMTEPATYpPHI,
TECHO CBS3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKCHUS C TIPAKTHICCKON
NESATSIIbHOCTHIO HAPABIICHHUS;

— yMello 000OCHOBBIBAET M apPTyMEHTUPYET BBIIBUTAEMbIC UM HJICH,

— JIeJIaeT BBIBOIBI M 000OIIIEHHS;

— CBOOOJTHO BJIAJICET CHCTEMOM CIICIIUAT3UPOBAHHBIX TTOHITHH.

— paBuWIbHO BRIMOJIHIWI OT 90% 10 100% TecToBBIX 3amMaHuii .

XOpPOoLIO»
<GauTCHO»

OO6yuarommiics:

— TBEPIO YCBOMJI ITPOrPaMMHBII MaTepua, FPaMOTHO U 10 CYIIECTBY
W3JIaraeT €ro, ONMUpasCh Ha 3HAHUS OCHOBHOM JTIUTEPATYPHI,

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAE€T YCBOEHHBIE 3HAHUS C MPAKTUUECKOW IESATEIbHOCTHIO
HaIpaBJICHNUS,

— apryMEHTUPYET HayYHBIC MTOJIOKEHNUS,

— JIeJIaeT BBIBOJBI M 0000IICHHUS;

— BJIQJICET CUCTEMOM CIIEMAIU3UPOBAHHBIX TTOHITHIA.

— IpaBuWIbHO BRIMOIHMI OT 70% 10 89% TecToBBIX 3aMaHui .

«YHOBJICTBOPUTCIIBHO»
<GauTCHO»

— 00yyaronuiicst yCBOUJI TOJILKO OCHOBHOM MPOTpaMMHBIN MaTepuail,
M0 CYHIECTBY M3JIaraeT €ro, OnMpasch Ha 3HAHHS TOJIBKO OCHOBHOM
JUTEpaTyphl;

— JIOMYCKaeT HECYIIECTBEHHbIC OIMOKN U HETOYHOCTH;

— UCHBITHIBAET 3aTPYAHEHUS] B MPAKTUYECKOM NPUMEHEHUW 3HAHMI
HANpaBJICHUS,

— cnabo apryMeHTHPYET HAayYHBIE MTOJI0KCHHUS,

— 3aTpyAHsieTcs B (OpMYTHUPOBAHUU BBIBOJIOB U 0000IIEHU;

— YaCTUYHO BJIQJICET CUCTEMOM CITEIIMATTM3UPOBAHHBIX MOHITHH.

— IPaBWJILHO BBRIMOJIHWI OT 51% 10 69% TecToBBIX 3aaHAH .

«HEYIOBIETBOPUTEITHHOY
«HE 3aYTCHO)

— oOydaroluiics He yCBOWJI 3HAYMTEIbHON YacTW MPOrpaMMHOTO
MaTepuana,

— JIONyCKaeT CYUIECTBEHHbIE OIMMOKM M HETOYHOCTH MpHU
paccMOTpeHHH MPo0JieM B KOHKPETHOM HaIllPaBIICHUY;

— UCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM IPUMEHEHNUN 3HAHMIA;

— HE MOXET apryMEHTHPOBATh Hay4YHbIE MTOJIOKEHMS,;

— He (pOopMyIHpPYET BHIBOJOB U 00OOIICHHIA.

— NIPABHIIBHO BBIOIHII MeHee 51% TeCTOBHIX 3aaHui .




10.3. TunoBble KOHTPOJILHEIC 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bompocsr (3amaun) asis sK3aMeHa mpeICTaBIeHb B Tabuie 15.

Tab6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

[lepeuenp BonpocoB (3aa4) AJs IK3aMEHa

Kon
WHIUKAaTOpa

ChopmynupyiiTe 3aKOH OTPaKSHHUS CBETA.

I1K-1.3.1

[Ipoananm3upyiirte, T11e CBET ABMKETCS ObICTpee — B aniMase (N=2.42) uiu
B Bojie (N=1.33). Bo ckobpKO pa3 pa3innyaroTcsi CKOPOCTH CBETA B JAHHBIX
cpenax?

[IK-1.¥ .2

Onenute curyaluio: Jyd CBeTa MaJaeT Ha TpaHMIy paszdena IABYX
BewiecTs oA yriaoMm 30°. ITokazaTenb npenomiieHus IEPBOM Cpeibl paBeH
2.4. Bo3MOXHO J1, 4TOOBI OTPaXKEHHBIM U MPETOMIIEHHBIN JIy9H OBLIN
NepHeHIuKyIapHel apyr npyry? Ecnum pa, ompenenurte moka3aTelsb
MIPEJIOMJIEHUS] BTOPOIl Cpeibl.

ITIK-1.B.1

Yro Takoe abcoMOTHO Y€pHOE Teso?

I1K-2.3.1

Bo ckoIibKO pa3 M3MEHUTCS MOTOK SHEPTUU OT HUTU HAKAITMBAHUS JIAMITHI,
ecIiM yJIBOUTH ee Temmeparypy? OOOCHyHTe Balll OTBET, ONMHUPAsACHh Ha
3akoH Credana-bonbimana.

[IK-2.V.1

Pacrionmokure cremyronue CHEKTpaIbHBIC KIACChl 3BE3]l B TOPSIKE
BO3pacTaHusi aOCOIIOTHOM TEMITEPATYPHI:

A — Oeble 3Be315],

G — XKenThle,

M — kpacHble,

O —romnyOGsie.

Hcnonb3yiiTe B OTBETE 3aKOHBI M3IYYCHHSI aOCONFOTHO YEPHOTO Tea.
OOBsICHUTE TIOJTYYCHHYIO 3aKOHOMEPHOCTh N3MEHEHHMSI 1IBETA.

[IK-2.¥.2

Uro HazpIBaeTcsl BHEIIHUM (poTodhdexTom?

I1K-3.3.1

MoseT 11 BHAMMOE U3Ty4deHHE BBI3BaTh (OTOA((HEKT B IUIACTUHE U3
MeTasuia, paboTa BbIxoa Kotroporo pasHa 3.5 3B? O6ocHy#Te CBOM OTBET.

[IK-3.V.1

@®otoH ¢ mMHOM BoiHBI A=97.04 mM paccessics Ha HENOABHKHOM
anekTpoHe mox yrinoMm 6=90°. Ilpemnoxute crnocod onpeaeneHus
OTHOCHTEIIEHOTO U3MEHEHHS JUTMHBI BOJHBI (POTOHA TIPU KOMIITOHOBCKOM
paccesHun. PaccuurtaiiTe ero BelIWYMHY B YKa3aHHOM CIydae.
KomnToHoBcKast yiiHa BOJIHBI paBHa 2.426 nm.

[IK-3.V.2

10

OObscHUTE TPHUYMHY BO3HUKHOBEHHS TOPMO3HOTO PEHTT€HOBCKOTO
W3JTyYECHHUS.

[IK-3.B.1

11

OObscHuTe, KaK 3Heprus (HOTOHA CBSI3aHA C JIMHOW CBETOBOIl BOJIHBI.
OO6ocHy¥lTe Balll OTBET.

IK-1.3.1

12

OneHute no NOpsAAKy BEIMUYMHBI BPEMs KU3HHU KBAaHTOBOTO COCTOSIHUS,
SHEPrusl KOTOPOro XapakTepu3yercs pazMmbiBaHueMm nopsiika AE=0.15B.

[IK-1.¥ .2

13

ATOM BOJIOpPO/Ia HAXOAUTCSI B OCHOBHOM COCTOSTHUU. Kakol J1HBI BOJIHBI
M3JIy4eHHE MOXKET HCIYCTHTh NaHHbIH atoM? OOOCHYWTE Balll OTBET,
HCIIOJIb3Ysl OCTYJaThl bopa.

[IK-1.B.1

14

OObscHUTE, YeM OTIMYAETCS XapakTep 3arlojHEHHs COCTOSHUMN
KBAHTOBOM CHCTEMBbI ()epMHUOHAMH U OO30HAMH.

[IK-2.3.1

15

HOC'—II/IT&ﬁT&, CKOJIBKO OJJICKTPOHOB MOXKET HAXOJUTHBCA B OCHOBHOM
COCTOSIHHH B aTOMC.

[IK-2.V.1

16

ITocunTaiiTe, CKOIBKO 3JIEKTPOHOB B AaTOME, y KOTOPOTO LEIUKOM
3aroJIHeHa BHEUIHSS 2p-000710uKa. ATOM KaKoro BEIeCTBAa UMEET TaKylo
3JIEKTPOHHYIO KOHPUTypanuo?

[K-2.Y.2

17

OnuiuTe TPUHIMI pabOoTHI J1a3epa Mo TPEXYPOBHEBOM CXEMe.

I1K-3.3.1




18

Jlazep pabGoTaeT mO TPEXypOBHEBOW CXeMme. OHEpPrusi OCHOBHOTO
coctosinusi Ex=—8 5B, sueprust Bo3OyxaeHHoro cocrostaus Ex=—5 3B,
SHEPTHsl MeTacTabMIbHOrO coctossHus Ez=—5.2 »3B. Onpenenute miuHy
BOJIHBI, HA KOTOPOH MPOUCXOANT paboyee N3IydeHue.

ITIK-3.V.1

19

[Ipoananm3upyiite, Kakoi HaWOOJBIIUNA TOPSIOK CIEKTpa MOXKHO
Ha0IIr01aTh HA JUQPPAKIIMOHHON perieTke, eciii oHa uMmeeT S00 mTpuxos
Ha MAJUTUMETP U €€ 00JIy9aroT CBETOM C JTMHOM BOJHBI S00 HM.

[IK-3.¥ .2

20

[Tnockonosisspru30BaHHBIN CBET MaJIa€T HA aHATU3AaTOP TaK, YTO MIOCKOCTh
nojsipuzanuu coctapigeT yroja 30° ¢ IMIOCKOCThIO aHanm3aropa. Bo
CKOJIbKO Pa3 YMEHBIIUTCS HHTEHCUBHOCThH CBETA B YKAa3aHHOM cllydae?

I1K-3.B.1

21

Hepqu/ICHI/ITe OCHOBHBIC TCXHHYCCKHEC Tpe6OBaHI/IH, MMPEABABIIACMBIC K
CBCTOCUJIC, OTHOCHUTCIIBHOMY OTBCPCTHIO U YIJIOBOMY IIOJIO 3PCHUA
TCIJIICCKOIINYCCKUX OIITHYCCKHUX CHUCTEM.

IK-1.3.1

22

Chopmynupyiite TpeOOBaHUS K MPOCTPAHCTBEHHOMY pa3peIICHUI0 U
CIIEKTPAJILHOMY JMara3oHy pPadOThl COBPEMEHHBIX TEIIOBU3MOHHBIX
npubopoB (ONTHKO-371EKTPOHHBIX npuOopoB UH(PPAKPaCHOTO
JTMara3oHa).

I1K-1.3.1

23

Kakue mapamerpsl kauecTBa M300paKE€HUsI MCIIONB3YIOTCSA ISl OLICHKU
MIPEUU3HOHHBIX JIMH30BBIX CUCTEM?

IK-1.3.1

24

Onenute TpeOOBaHMSI K TOYHOCTH H3TOTOBJICHUS PaUyCOB KpPUBU3HBI
MOBEPXHOCTEH  JIMH3, €CIM  JONYCTHMas  CpEeJHEKBaJpaTHYCCKasl
nedopmaiiust BOJTHOBOTO (hpoHTa cocrasisiet He 6onee A/10.

[IK-1.¥ .2

25

Ha ocHoBe aHaim3a audpaknMOHHOTO  TIpeleia  ONPEISITHTe
MUHUMAJIBHBIA ~ JUAMETP BXOJHOI'O 3padyka OOBEKTHBA ONTHKO-
IIEKTPOHHON CHCTEMBI, HEOOXOIUMBIH JJIsi pa3peIICHUs IBYX TOYCUHBIX
O00BEKTOB C YTIIOBBIM PACCTOSTHUEM 107 paa Ha JuTMHE BOJIHBI A=550 HM.

[IK-1.¥.2

26

[Ipoananu3upyiite BIMSHHE TEMHOBOTO TOKa (OTONMpHEMHHKA Ha
OTHOIICHHWE CHUTHAI/IIYyM B ONTHUKO-3JIEKTPOHHOM MpUOOpe KOHTPOIS
TEMIIEPATYPHI U ONpEJIEINTE TPEOOBAHUS K OXJIAKICHHUIO CEHCOPA.

[IK-1.¥ .2

27

Ob6ocHnyiite BpIOOp MaTepuana st uzroroBienus aun3 MK-oO6bekTuBa,
paboTaIIero B CIEKTPAIIbHOM Auamna3zoHe 8—12 MKM, ¢ TOYKH 3pEHHS
JUCTIEPCUH U PONTYCKAHUS.

[IK-1.B.1

28

Kakpne dncneHHple METOABI  ONTHUMHU3ALMM  NPUMEHSAIOTCA UL
MUHUMM3aLMM  (QYHKIMM ~ OLEHKM TP aBTOMAaTU3MPOBAHHOM
MIPOEKTUPOBAHUH JIMH30BBIX CHCTEM?

I1K-2.3.1

29

OOBsicHUTE CYTh METO/la KOHEYHBIX 3JEMEHTOB INpPH KOMIBIOTEPHOM
MOJIETUPOBAHUM  TEPMOONTHUYECKUX U  yHpyroaeopmarroHHbIX
VCKQ)KEHUH B 2JIEeMEHTaX ONTHUKO-JIEKTPOHHBIX MPUOOPOB.

I1K-2.3.1

30

PazpaboraiiTe anropuT™m s pacdyera SKBUBAJICHTHOTO (POKYCHOTO
pacCTOsIHUSI CUCTEMBI M3 JIBYX TOHKHMX JIMH3 MO 33JaHHBIM pajnycam
KPUBHU3HBI TOBEPXHOCTEHN M MOKA3ATEIISIM MTPEITIOMIICHUSI.

[IK-2.V.1

31

Pazpaboraiite Makpoc (Hampumep, Ha si3pike ZPL ans Zemax) s
aBTOMATHYECKOT0 pacueTa W BBIBOJA B TEKCTOBBIN (pailm xpomaTuzma
IIOJIOXKEHUsS] ONTUYECKOM CUCTEMBI HA TPEX 3aJaHHBIX JJIMHAX BOJIH.

[IK-2.V.2

32

Hanummmre mnoamporpamMmy Juis pacuera TemrepaTrypHoro jpeida
(hOKYCHOT0O paccTOsSIHUS OAMHOYHOM JIMH3BI IPU N3MEHEHUU TEMITEpPaTyphl
OKpYy>KaloIiel Ccpeipl € Y4eToM TepPMOONTHYECKUX K03(duimeHToB
CTEKJIA.

[IK-2.¥ .2

33

N300pa3uTe MNPUHUMOHAIBHYIO ONTHYECKYI0 CXEMy U OOBSCHHTE
HA3HAYECHHUE DJIEMEHTOB aBTOKOJIJIMMATOPA, UCIOJIB3YEMOTO JUIsl YIIIOBBIX
U3MEPEHUM.

I1K-3.3.1




34

OnuimuTe TUMOBYIO ONITUYECKYIO CXeMy MOHOXpomaTopa Uepuu-Tepraepa
U YKaXHUTE (YHKIIMY BXOISIINX B HEE DJIIEMEHTOB.

I1K-3.3.1

35

KakoBbl KOHCTPYKTHBHBIE OCOOCHHOCTH W TPHHIUIBI (HOPMHPOBAHHS
nHTEepEPEeHIIMOHHON KapTHHBI B cXeMe HHTepdepomeTpa Maiikenbcona?

I1K-3.3.1

36

Onpenenure (Qu3MYecKUe MPUUMHBI BO3HUKHOBEHHUS chepruuecKoi
abeppalu TPETHETO MOPSIKA B OAMHOYHOW IJIOCKOBBIMYKIION JMH3E U
YKaXHUTE€ TEOPETUYECKUE CIOCOObI €€ MHUHHMH3AIUMU 3a c4eT (POpMbI
JIMH3BI.

ITK-3.V.1

37

C wncHonb30BaHMEM 3aKOHOB T'€OMETPHUYECKOW M BOJIHOBOHM ONTHKH
TOKaKHUTE yCIOBHE CHHYCOB AOOE JUIsl yCTpaHEHUsI KOMBI B OKOJIOOCEBO
00JIaCTH ONTHYECKOH CHCTEMBI.

[IK-3.V.1

38

OOmbsicHUTE PU3MUECKUI TPUHIUI PAOOTHI TEIUIOBU3MOHHOTO KaHalla Ha
0aze HEOXJTaXKIAaeMOH MHUKPOOOJIOMETPHUYECKON MATpPHUIBI M MOKaXHTE,
KaK PacCYMTHIBACTCS SKBUBAICHTHASI ITYMY Pa3HOCTh TEMIIEPATYP.

[TIK-3.V.1

39

Pa3paboraiiTe pyHKIMOHATBHYIO CXEMY ONTUKO-3JIEKTPOHHOTO NMPUOOpa
KOHTpPOJISI ILIEPOXOBATOCTH IIOBEPXHOCTEH, OCHOBAaHHOI'O Ha METOJE
paccestHus JJa3epHoro u3nydeHus (pedaeKTOMETPHIN).

[IK-3.¥.2

40

CocraBbTe CTPYKTYPHYIO CXEMY JIa3€pHOTO AaJibHOMEpa C q)aSOBBIM
MCTOAOM  HU3MCECPCHHA  pPACCTOAHHA, YKa3aB B3aUMOCBA3b  MCKIAY
nepcaaromum, NpuCMHBIM KaHaJlaMUW U 3JICKTPOHHBIM 0J10KOM.

[IK-3.Y¥ .2

41

Pa3paboraiite =~ CTPYKTypHYIO  CXeMy  CIEKTpodoToMeTpa  JIs
yIabTpauOJIETOBOT0O M BUAMMOIO JMANa30HOB CIIEKTPA, BbIJICJINB
OCBETUTEJIbHBIK  OJIOK,  JUCHEPrUPYIOIIMH  y3€l1 U CHCTEMY
(OTONPUEMHHUKOB.

[IK-3.¥.2

42

Onumure MCTOAUKY KOMIIBIOTCPHOI'O pacdy€ta W ONTHMU3AIHUU
AXPpOMATHUYCCKOI'0 AYIJIETa B CPCAC Zemax L YCTPAHCHUA IICPBUYHOI'O
XpoMaTru3Ma I1OJIOKCHU .

IIK-3.B.1

43

Kak ¢ momomipio aHanuM3a 4aCTOTHO-KOHTPACTHOM XapaKTEpUCTUKU B
cnenuanu3upoBaiioM  [IO  oumeHuTh  KauecTBO  HM300pa’keHUs
CIPOEKTUPOBAHHOTO OOBEKTHBA M COMOCTABUTH €ro ¢ AU(PAKIMOHHBIM
npeaesom?

[IK-3.B.1

44

Hpe,[[J'IO)KI/ITC MCTOAUKY YUCIICHHOI'O MOJCINPOBAHNA U OLUCHKH BIUSIHUA
aCTUrMaTudMa U JUCTOPCHUHN B IIMPOKOYIOJIbHOM 00BEKTHUBE.

[IK-3.B.1

Bompocsr (3amaun) s 3aueta / qudd. 3auera npejpacraBieHsl B Tadbmuie 16.

Tabnuua 16 — Borpocs! (3a1aum) ams 3aueta / qudd. 3auera

No /it [Tepeuens BompocoB (3a1au) mist 3adeta / nudd. 3auera

Konx
WHJMKaTopa

Y4eOHBIM NJIAHOM HE MPEAYCMOTPEHO

IlepeueHpb TeM Ui BBIOIHEHHS KYPCOBOT'O POEKTa/ KYpCOBOM pabOThl MpE/ICTaBIEHBI B
tabnuue 17.
Tabnuua 17 — IlepeueHb TeM /7151 BBINOJIHEHUsI KYPCOBOT'O MPOEKTa / KypCOBOi paboThI

Ne N .
i [TpumepHBIii TepedeHb TeM IS BBIMOJHEHUS KYPCOBOTO MPOEKTa/ KypCOBOM pabOThI
Pacuer mnapakcHaqbHBIX TIApaMETPOB JBYXJIMH30BOTO CKJIEEHHOTO OOBEKTHBA B
1 | COOTBETCTBHM C WHAMBUAYAIBHBIM 3a/laHUEM [0 KOHCTPYKTHUBHBIM TlapaMeTpam
(pazmychl KpUBU3HBI MOBepXHOCTEH R1, R2, R3, Tommuusr di u 0o, MapKku CTEKOI JIMH3).

Bompocer i mpoBeleHUS TIPOMEXKYTOYHOM AaTTECTAllMM B BHJIE TECTUPOBAHHUS
npeJIcTaBIeHbI B Ta0nwuie 18.



Tabmuua 18 — IIpumepHbIii epeueHb BOIIPOCOB Il TECTOB

4) 5 MkM

Ne . Kon
[TpumepHBIii TepeueHb BOMPOCOB IS TECTOB
n/a WHIUKaTOpa

YKaxuTe sIBICHHE, KOTOPOE UMEHYeTCsl HHTepdepeH et BoaH?
1) Orubanue BoJHaMU NPENSATCTBUI

1 2) Hanoxxenue apyr Ha Apyra BOJH, UAymUX OT KorepeHTHbIX [1K-1.3.1 MK-13.1
HCTOYHUKOB
3) OrwioHeHHWEe  BOJH  OT  NEPBOHAYAJIBHOTO  HaIpaBJICHUS
pacnpocTpaHEeHUs IpU NEPEXO0/IE U3 OJJHOU Cpeibl B IPYTYIO
4) 3aBUCHUMOCTD (Pa30BOI CKOPOCTH OT JJTMHBI BOJIHBI
[Ipoananu3upyiite, KaKuM JOJDKEH OBITh YrOJI MaJCHUs CBETOBOTO Jiyya,
YTOOBI OTPAKCHHBIN JTyd COCTABJISUI € MaaromuM yroi 40°.

2 |1)25° [IK-1.¥ .2
2) 55°
3) 20°
4) 45°
[Ipoananuzupyiite, yeMy paBeH aOCOJIOTHBIN MOKa3aTelb MPETOMIICHUS
Cpelnbl C JIUAJEKTPUYECKOM MPOHUIAEMOCThI0O € = 16 W MarHUTHON
MPOHHUIIAEMOCTBIO L = 17

3 1) 1/32 [1IK-1.B.1
2) 1/4
3)4
4) 1/16
OneHuTte, Kak COOTHOCSITCS YIJIbI MAJICHUS 0L U OTPAKEHUS () CBETA.

g | Da>>o MK-2.3.1
2)a>0o
Ja=¢
4Hha<o
OneHuTe ONTHYECKYIO [UIMHY IyTH L M3 OAHON TOYKH B APYryl, €CIH
paccTosiHue MKy ABYMs TOUKAMU IIPO3PAYHOM TUAJIEKTPUIECKON CpeIbl
S = 4 M. Ilokaszarens npenomnenus cpeasl n = 1.5. OnTuueckas niauHa
nyty L U3 0IHOM TOYKH B APYTYHO COCTaBMT. ..

5 [IK-2.¥.1
I)Sw™m
2)6mMm
3)7Tm
4Hllwm
[Ipoananusupyiite, yeMy paBeH MepPHOJ PELIETKH, KOT1a JUPPaKIIHOHHAS
pemerka conepxut 200 ITPUXOB HA MUJUIUMETD.

6 |1)100 mxm [IK-2.¥ .2
2) 500 mxm
3) 200 Mxkm




VY Kakoro u3 Tea oTpaxkaTesibHas ClIOCOOHOCTh OJIM3Ka K HYJO?

1) I[Tpo3paunoro
2) 3epKajbHOrO
3) MaroBoro

4) Yepnoro

[IK-3.3.1

[Ipoananu3upyiiTe =~ WHTCHCUBHOCTH  CBETa MNpPU  HHTEPPEPEHINU
OJIMHAKOBBIX BOJH C MHTEHCHBHOCTBIO | OT KOT€PEHTHBIX HCTOYHHKOB B
TOYKE, B KOTOPOH pa3HOCTh (a3 paBHa 2*1*N (N =0, 1, 2, ...).

1) 4%
2) 3*|
3) 1
4)0

IIK-3.V.1

Paccuuraiite nmokasarenb IMPECIOMIICHUA BEIICCTBA, €CIIU CKOPOCTH CBETa
IIpH IIEPEXOJC JTyda U3 BO3JyXa B HCKOTOPOC BCIICCTBO YMCHBIINIIACh HA
20%.

1)1.2
2) 1.25
3)0.2
4)2.2

[IK-3.Y .2

10

OI_IGHI/ITC CTCIICHDb ITOJISIpHU3allhur P CBCTAa, €CJIM CBCT IIPCACTABIIACT coboii
CMCCb CCTCCTBCHHOI'O CBETA C IJIOCKOIIOJAPHU30BAHHBIM. WHTECHCUBHOCTD
MOJIAPU30BAHHOI'O CBE€TA B JIy4€ paBHA HHTCHCHUBHOCTHU CCTCCTBCHHOI'O
CBCTa.

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

I1K-3.B.1

11

YKa)KI/ITe, KaKo€ TeJIO SABJISCTCS a0COIIOTHO YCPHBIM TCJIOM.

1) Iornouraer Bce nagaroiiee Ha HETO U3JIy4YEHUE
2) OtpaxkaeT Bce najiaroliee Ha HEro U3JIydeHue
3) U3nyyaeT B peHTT€HOBCKOM JlMana30He

4) N3ny4aeT B BUIUMOM JHaNa30He

[IK-1.3.1

12

OneHute, BO CKOJIBKO pa3 YBEJINYMIACh JHEPreTU4ecKas CBETUMOCTb
abCcoOTHO YepHOro Tena npu ero HarpeBanuu ¢ T1 = 1000 K no T2 =
3000K.

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

IIK-1.¥ .2




13

[Ipoananu3upyiite, Kakoe U3 MPUBEACHHBIX BbICKA3bIBAHUM TPOTUBOPEUUT
KBaHTOBOM TEOPUU CBETA!

1) UaTeHCMBHOCTD CBETa HE 3aBUCHUT OT TUIOTHOCTH MOTOKA (DOTOHOB M MX
SHEPTUU

2) CBeT MOXET M3Jy4aTbCid U PACIPOCTPAHATHCS TOJBKO OTACIbHBIMU
MOPIUSMH — KBAHTaMHU

3) Kaxxmomy M3 KBaHTOBBIX COCTOSIHHIA, B KOTOPOM HAXOIWTCS aTOMHasi
crcTeMa, COOTBETCTBYET OINPE/ICICHHBIN YPOBEHb YJHEPTUU

4) Jnsg dYacTuibl HE MOTYT OBITh OJHOBPEMEHHO TOYHO HW3MEPCHBI
KOOPJIMHATHI M UMITYJIhC

I1IK-1.B.1

14

Kakum 00pa3om umiynsc pOTOHA CBSI3aH C AITUHON BOJTHBI?

1) Umnynbec npsMO NpONOPLUOHAIIEH ITIMHE BOJIHbI

2) Umnynbe npssMO MPONOPLIMOHANIEH KBaApaTy JUIMHbI BOJIHBI

3) Ummynbsc oOpaTHO MPONOPLUOHAICH IJTMHE BOJHBI

4) VImnynec mpsiMO MPONOPLUOHATIEH KOPHIO KBaJpPaTHOMY OT JJIMHBI
BOJIHBI

ITIK-2.3.1

15

[Ipoananu3upyiite, Kak M3MEHsSETCS CHJIa TOKAa HACHILEHUS MpU
doToaddexTe B cirydae yMEHBIICHHS CBETOBOTO ITOTOKA ITAJIAI0IET0 CBETA
MIOCTOSIHHOM JUIMHBI BOJIHBI.

1) YMmenbiaercs

2) CHayasia yMEHBIIIAETCs, 3aTeM YBEITUIMBACTCS

3) CHauaya yBeTMYMBAECTCS, 3aTEM YMEHBIIIACTCS

4) CuHauana ocTtaercs OCTOSIHHOM, @ 3aT€M YMEHbILIAeTCs

IIK-2.V.1

16

[Ipoananusupyiite, YTO MPOU3OUAET C KUHETHUYECKOM DHEpPrueu
(OTOAIEKTPOHOB, €CJIH, HE MEHSIS YaCTOTHI MMAAI0ONICTO CBETA, YBEIHUUTh
€ro MHTEHCUBHOCTH B 2 pa3a?

1) YMmenbimtes B 2 pasa
2) YBenuuutcs B 4 pasza
3) He usmenutcs

4) YBenuuutcs B 2 pasza

[IK-2.Y .2

17

Ykaxure (I)OpMy.]'Iy, OIPCACIIIOIYT0 SHCPI'U0 CBETOBOT'O KBAHTA!

1) E=(m*c2)/2
2) E=h*c

3) E=h*\

4) E = h*v =h*A\lc

[IK-3.3.1

18

Onenute BeMMUMHY KpacHOM rpaHuibl (ortodddexrta (B repuax) mns
KaToJla, M3TOTOBJIEHHOTO U3 BOJb(ppaMa TONIMHON 2 MM. KaTo moKphIT
cioeM okcuia 6apusi. Pabota BbIX0/1a 2JIEKTPOHOB € MTOBEPXHOCTH KAaTOIa
paBHa 2 3B. [Tocrosiunas [Tnanka — h = 6.6*10-34 Jx*c. 3apsa ayiekTpoHa
—e=1.6%*10-19 Ku.

1)3.2%1015 Ty
2)4.8%1015 T'u
3)4.8%1014 Ty
4)4.8%1013 Tt

[IK-3.V¥.1




[Tpoanammsupyiite, OyaeT 1 HabmoaaTbest PoTorddHEKT, eciu MIaCTUHKY
U3 JaHTaHa o0Jy4aTh cBeToM ¢ JnuHOM BojHbI 600 HM? PaboTa BhIXONa
3JIEKTPOHA M3 JaHTaHa paBHa 3.3 5B.

1) ®oTo3ddekT BO3MOXKEH, €CITM KaTo HarpeTh J0 TemiepaTypsl 347 K

19 2) He 6yser I[IK-3.¥.2
3) ®ororddexT BO3MOXKEH, €CIU JAOMOJHUTEIBHO TMPHIOKUTh K
IJIACTUHKE YCKOPSIONIYIO PA3HOCTh MOTEHIIMAJIOB BEJIMUMHON HE MeHee |
B
4) ®oTo3¢heKT BO3MOKEH C BEPOATHOCTHIO p =~ 0.5
OueHute, BO CKOJIBKO pa3 JaBJICHUE CBETA, [1aIaI0IIEr0 MEPIEHANKYISIPHO
UJCATbHO 3€pPKATBHONM MOBEPXHOCTH, OONbIIE JaBICHHUS CBETA,
MaJIalo1IEro NePHeHAUKYIIPHO UI€aIbHO YEPHON TOBEPXHOCTH.

20 1)2 IIK-3.B.1
2)1
3)15
4) 3

Bomnpock! 1151 TpoBepKH OCTaTOYHBIX 3HAHUHN

Ilpouumatime mexcm, @vibepume NPAGUILHBIL OMEem U 3anuuiume
apeymenmol, 000CHO8bI8AIOWUE 8bIO0P OMEEemda.:
VYKaxuTte, 4TO W3 NMEPEUUCICHHOTO HE SIBISIETCS CTPOTUM YCIOBUEM JJIst
KOT€PEHTHOCTH CBETOBBIX BOJIH.

21 | 1) OnuHAaKOBOCTh AMITITUTY/]
2) IMocrostHCTBO pazHocTH (a3
3) PaBeHCTBO 17IMH BOJTH
4) PaBeHCTBO YacToT
Ortser: 1
Ilpouumatime mexcm, @vibepume NPABUNIbHLIE BAPUAHMBL OmMEema U
3anuwiume apeymenmol, 000CHOBbIBAIOUWUE BbIOOD OMBEMA.
YkaxuTe, Kakue W3 TEepPeUHuCICHHBIX HIDKE Ha0OpOB TpeX KBAHTOBBIX
YHUCEJ B aTOME SIBJISIFOTCS JIOTTYCTUMBIMH.

22 |1)n=1,1=0,m=0 TK-1

2)n=0,1=0,m=0
3n=2,1=0,m=0
4Hn=2,1=1, m=-1
Oter: 1,3 u 4.
Ilpouumatime mexcm u ycmanosume coomsemcmsue. K kasxcoou nozuyuu,
OaHHOU 8 1e6OM cmoadye, no0bepume NOUYUIO U3 NPABO20 CIMOAOYA:
YcraHOBUTE  COOTBETCTBHE  MEXIY  XapakTepOM  JIBIDKCHHS |
JICHCTBYIOLIEH HA TEJIO CUIION.

23 JIBmxeHue Cuna

1) PaBHOMepHOE pAMOTMHEHHON A) lenTtpocTpeMuTenpHas
2) PaBHOYCKOpEHHOE TIPSIMOJIMHEHOE b) IMocrosiHHas
3) PaBHOMEpHOE BpaiieHue B) PaBnas nHynro

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




IIpouumatime mexcm u ycmanosume nOC1€008aMeENbHOCMb. 3anuuiume
COOmMEemcmayIowWyio N0C1e008amelbHOCMb OYKE c1e6a Hanpagso:
Pacriosioskure nepedyuciieHHble HUXKE Tella B IOPSAAKE BO3PACTAaHUS MX
MOMEHTa HHepuMM. Maccel M XapakKTepHbIE pa3Mepbl TeJl CUHUTAThH
OJIMHAKOBBIMH.

24
A) Ulap
b) Tonkoe kob110
B) Hununnp
OtBet: ABbB
Ilpouumatime mexcm u 3anuwiume pazeepHymulil 060CHOBAHHBIU OMEEN!.
OObscHUTE, KaK M3MEHUTCS CUjia TOKa uepe3 IMPOBOJIHUK, €CIU IpU
HEM3MEHHOM pa3sHOCTH NOTEHLUHMAIOB HA €ro KOHUAX M MOCTOSIHHOMN
or, | TOMUIMHE MPOBOJHUKA YBEIMIUTD ETO UTHHY.
OTBeT: mnpu yYBENMYEHUHM JJIUHBI TPOBOJAHHMKA BO3pPACTaeT  €ro
COMPOTHUBIIEHUE, & C POCTOM COIPOTHUBJICHUS, B COOTBETCTBHH C 3aKOHOM
Owma, yMeHbIIIaeTCsl CHJIa TOKA.
Ilpoyumatime mexcm, 6vlOepume npasuUIbHLIL OmMEem U 3anuuiume
apeymenmol, 000CHO8bIBAIOWUE 8bIO0D OMEEMA.:
EcrecTBeHHBII CBET NPOXOIUT YEpe3 IMOJAPU3ATOP W aHAIU3ATOp,
CKpeleHHble o yrioM 45°. Onpenenure, BO CKOJIBKO pa3 YMEHBIIUTCS
WHTCHCUBHOCTh B CBETOBOM IIy4KE TIOCJIE TPOXOXKICHUS Uepe3
aHaIM3aTop.
26
1) B 2.5 paza
2) B4 paza
3) B 3.5 paza
4) B 1.5 paza
Otser: 2
Ilpouumatime mexcm, @vibepume NPABUNIbHLIE BAPUAHMBL OmMEema U
3anuwume apeymeHnmel, 000CHO8bI8AIOWUE 8bIO0D OMEema.
OTMmeThTe, Kakhe YacTHIIbl M3 TMEPEUMCICHHBIX HIDKE 00pasyroTcs Mpu
B-pacnane. MK-2
97 1) Dnexkrpon
2) [lo3utpoH
3) DneKTpoHHOE aHTUHEHTPUHO
4) DNEeKTPOHHOE HEUTPUHO
Otset: 1 u 3
IIpouumatime mexcm u ycmanogume coomeemcmsue. K kasicooti nozuyuu,
OaHHOIU 8 1e6OM Cmonbye, noobepume NOUYUIO U3 NPABO2O CMONOYA:
[IpoBeauTe COOTBETCTBHE MEXAY BHUAAMH MATrHETUKOB U BEIMYMHOU MX
MAarHUTHOW MPOHUIIAEMOCTH [L
28 BI/IHLI Maro€TukoB MaruuTHas MPOHUIIAEMOCTb
1) lnamarHeTHKH A)pu>>1
2) TlapamarHeTHku bu<1
3) deppomarueTuku Byu>1

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




Hpoqumadme mekcm u ycmadosume nocne008amenbHoCmyb. 3anuuiume
coomeemcmeyryio nocne008amenbHOCHb 6yK6 clesa Hanpaeo.:
Pacnonoxure YKa3aHHBIC CPEABI B IIOPAAKE BO3paCTaHUA UX OITHYECKOM
IIJIOTHOCTH.

29 A) Bona
b) Boznyx
B) Anmas
Otsetr: BAB
IIpouumatime mexcm u 3anuwume pazeepHymolil 000CHOBAHHBIU OMBENL:
OueHure, 4yeMy paBeH MOMEHT HWHEPIMHU KATAIIErocsl MO IUIOCKOCTH
HWIMHAPA Maccoll m 1 paauyca R, ucnonssys reopemy LlTelinepa.

30 .
OTBeT: MOMEHT MHEPIUH LWIMHIpPA OTHOCHUTEIHHO OCH, MPOXOASIIeH
yepes ero HeHTp, paBeH mr2/2. [Ipumenss Teopemy IlIteitHepa mms HOBOI
OCH BpallleHUs, HAXOJAIIeNcs OT CTapoil OCH Ha PACCTOSIHUH, PABHOM
pajnyCy TWIHHJIPA, HAXOIM: mr?/2 + mr? = 3mr?/2
IIpouumatime mexcm, 6vlOepume npaAsUNLHBIL OmMEem U 3anuuiume
apeymenmsl, 000CHOBbIBAIOWUE 8bIO0OP OMEEMA.:

[Ipoananuzupyiite ~ dopMy  TpaeKTOpPHH  3apsDKEHHOM  YacTHUIIBI,
JNBIDKYIIEWCST B~ MAarHUTHOM TIOJIeé C  TOCTOSHHOM  CKOPOCTBIO
MEPIEeHIUKYISAPHO K JTUHUSAM UHAYKLIUH.

31 1) Cniupans
2) [Ipsamas
3) [Tapabomna
4) OKpy>XKHOCTb
Otger: 4
Ilpouumatime mexcm, @vibepume NPAGUNIbHLIE BAPUAHMBL OmMEema U
3anuwume apeymeHnmol, 000CHO8bI8AIOWUE 8b100D OMEema.

YkaxuTe, Kakue U3 TMEPEYUCICHHBIX (PU3NYECKUX BEIUYUH SBISIOTCS
WHBApUAHTAMH CTICIIHAIIBHONW TEOPUH OTHOCUTEIIBHOCTH.
1) Paccrosinue TK-3

32
2) CkopocTb
3) Macca
4) NurtepBan
5) DHeprus Mokos
OtBet: 4 1 5
Ipouumatime mexcm u ycmanogume coomeemcemsue. K kasxcooti nozuyuu,
OaHHOIU 8 J1e6OM cmonbye, nodbepume nO3UYUIO U3 NPABO20 CMONOYA.
VYcTaHoBUTE COOTBETCTBUE MEXKIY CTPOCHUEM MOJIEKYJIbI M€aTbHOTO raza
Y YHCIIOM CTETICHEH CBOOO b, HEOOXOAMMBIX JIJIsI OTIMCAHUS €€ IBHKCHHS.

33 W neannHbli ra3 Yucio creneHeid cBo00 bl

1) OaHOATOMHBIH A)6
2) JIByXaTOMHBIH b)5
3) MHOroaTroMHBII B) 3

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




IIpouumatime mexcm u ycmanosume NOC1e008amMeNbHOCMb. 3anuuiume
€cOOMBemMcmayIouyIo NoC1e008amelbHOCMb OYKE clle6a Hanpaso:
Pacrionoxxure mnepedrciIeHHbIE HUXKE YaCTUIBI B MOPSAIKE YObIBaHUS
BEJIMYMHBI X YAETHHOTO 3apsia.

A) Anbda-yactuna

b) IIpoton

B) DnekTpon

I') Heititpon

34

Otsetr: BBAT'

IIpouumatime mexcm u 3anuwume pazeepHymolil 000CHOBAHHBIU OMBENL:
OOspsicHUTE, TPH KaKUX YCIOBHMAX HAONOJAeTCs SIBICHHE IOJIHOTO
BHYTPEHHEI0 OTPa)KEHHUS CBETA.
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OTBeT: TT0JIHOE BHYTPCHHCC OTPAKCHUC Ha6J'II-OI[aeTC$I B TOM CJIy4dac, Korja
CBCT IIagacT U3 OIITHYCCKH 0oJice IJIOTHOU Cp€abl B MCHEC IJIOTHYIO 1101
HCKOTOPLIM KPUTHYCCKUM YTJIOM.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT
Ne /it IlepeueHb KOHTPOJIBHBIX PabOT
He npenycmotpeno

10.4. Metoauueckue  Marepuainbl,  ONPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEPU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIUH, COAEpKaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpYylOIIMX NOPAAOK M MPOLEAYPY
IIPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJarommxcs
I'VAIL

11. Meroaudeckue yka3aHus A 00y4JaIOIIUXCs IO OCBOCHUIO JUCITUTUTHHBI

11.1. MeTtoauueckre yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
Marepuania.

OCHOBHOE Ha3HAa4Y€HUE JIEKIIMOHHOTO Marepuaja — JOTMYECKH CTPOMHOE, CHCTEMHOE,
IyOOKO€ U SICHOE M3JI0KEeHHE yueOHOro MaTtepuaia. HazHaueHre CoOBpeMeHHOM JIEKIIUU B paMKax
TUCIUIUIMHBI HE B TOM, 4YTOOBI TOJIY4YUTh BCIO HHGPOpPMAIMI0O TO TeME, a B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIeM JAUCHUIUIMHBI, METOJIOB HAyYHOTO TO3HAHWSA, HOBEHIIMX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JIEKIHs BBIOIHSIET METOI0JIOTHYECKYIO,
OpTaHU3AIMOHHYI0 ¥ MHGOPMAIIMOHHYI0 (YHKIWU. JIeKIHs pacKpbiBaeT MOHATUMHBIN armapaT
KOHKpETHOW oO0jacTu 3HaHUA, €€ MpoOJEeMBbl, AaeT IEeJIbHOE MPEJCTaBICHHE O NUCIUIUIMHE,
MOKa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUTUTHHAMM.

[IrapupyeMble Pe3YIbTATEI IIPH OCBOSHUH 00YYAIOIMIMMHUCS JIEKIIMOHHOIO MaTepHaa;

— TIOJy4eHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3AUMOCBS3aHHBIX 3HAHHUM, YPOBEHb KOTOPBIX
ONPEAEISAETCSA LIEJIEBOM YCTAHOBKOM K K0 KOHKPETHOU TEME;

— TIONy4YeHHE OMBITa TBOPUYECKOHN pabOThI COBMECTHO C MPEIO1aBaTeleM;

— pasBuTHE TPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBH K  TIpeAMETy U
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOsBIIEHHE HEOOXOAMMOr0 UHTEpeca, HEOOXOAUMOTO /TSl CAMOCTOSTENILHON paboTHI,

— TMOJIy4YeHHUE 3HaHUM O COBPEMEHHOM YPOBHE Pa3BUTHUSI HAYKU U TEXHUKHU U O TPOTHO3E
WX pa3BUTHUS HA OMMKANUIITNE TOJIBI;




— Hay4yuTbhCS METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
HOJIOKEHHUS, IPUXOAUTh K KOHKPETHBIM BBIBO/IaM, TOBTOPSITh UX B Pa3IMUHBIX (DOPMYIUPOBKAX);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHA.

JIeKuMOHHBI MaTepuall MOXET COIPOBOXKIATbCA JEMOHCTpalued CIaiJoB U
UCIOJIb30BAaHUEM PA3JaTOYHOI0 MaTepuallia IpH IPOBEIEHUH KOPOTKMX JTUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHMSI OTAEIBHBIX TEMATHK 10 JUCLUIIIMHE.

CrpyKTypa npefocTaBieHus JEKIHOHHOIO MaTepuara:

— JIeKIUH B COOTBETCTBUU C TEMaMU U3 TaOJIUIBI 4.

11.2. Meroauueckue yka3aHMs JUIsl OOy4aroIUMXcs MO0 HPOXOXKIECHHIO NPAaKTUYECKUX
3aHATHI.

IIpakTHyeckoe 3aHATUE SBISETCA OAHOM W3 OCHOBHBIX (DOpPM OpraHu3alMu y4eOHOro
nporiecca, 3aKII0YalonIascs B BBITOJTHEHUN 00YJalOUIMMHUCS M0/ PYKOBOJICTBOM ITPETIO1aBaTels
KOMILIEKCa YYEOHBIX 3aJaHUH C LENbI0 YCBOEHHsS HAyYHO-TEOPETUYECKUX OCHOB Yy4eOHOMH
JUCHUTUTMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITA TBOPUECKOM NESITEIHLHOCTH.

Lenbto IpakTUYECKOT0 3aHATUSA JUIsl 00yJaroIIerocs sBIsAeTCs NPUBUTHE OOYUYaIOLIMMCS
YMEHUI U HAaBBIKOB IIPAKTHYECKOU IEATEIbHOCTH 110 U3y4aeMOU TUCLIUILINHE.

[Inanupyemble pe3yabTaThl TP OCBOEHUH 00y4arOIIMMCs IPAKTUYECKUX 3aHATUI:

— 3aKpeluleHue, yriayOleHue, pacllUpeHHe M JAeTalu3alus 3HAHUW I[pU pElIeHUU
KOHKPETHBIX 33714,

— pa3BUTHE I[I03HABAaTEJbHBIX CIHOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUICHUS,
TBOPUYECKOH aKTUBHOCTH;

— OBJIQJICHME HOBBIMM METOJaMH M METOJUKaMU H3Y4YE€HHUsS KOHKPETHOH yueOHOM
JVCLATIINHBI;

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHUSI IOJXYYEHHBIX 3HAHMHA JUIs
BBITIOJIHEHMS 3a/1aHNN;

— ofecrieueHue palMOHAIBLHOIO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIYaIbHON (popm
oOyueHusl.

TpeboBaHus K MPOBEACHUIO MPAKTUYCCKUX 3aHITUN

[lepen kaxapIM 3aHATHUEM CTYIEHT 00s3aH O3HAKOMMTHCSI C TEOPETHUECKON YacThIO IO
COOTBETCTBYIOILIEN TEME, UCIOJIb3YSl KOHCIIEKT JIEKIIUI U PEKOMEHIyEMYIO JIUTEPaTypy.

3aHsTHE CTPOUTCS MO CXEME:

— BBopnnas yacTh: pa3dop mpernoaaBareneM THIOBOM 3alaydl (HampuMmep, mapakcuaabHBIX
MapaMeTpPOB CKIEEHHOTO OOBEKTHBA).

— OcHOBHas 4acTb: UH/MBUYaJbHOE WM IPYIIIOBOE BHINOJIHEHHE CTYI€HTaMHU BBIIAHHBIX
BapHaHTOB 3aJiaHuil. [IpenonaBarenb KOHCYIBTUPYET CTYJEHTOB U KOHTPOJIUPYET MPaBUIBLHOCTD
BBITIOJIHEHHUSI 111ar0B.

3akirounTeNbHas 4acTh: pa300p TUIHMYHBIX ONIMOOK, MOJBEIEHUE UTOTOB, (PUKcarus
BBITIOJTHEHHON paOOTHI MpernoiaBaTesieM.

11.3. Meroauueckue ykazaHus A OOYYaloIUXCS MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabor.

B xoz1e BeImoTHEHUS J1aO0OPATOPHBIX PadOT 00YUAIONIUIICS JOIKEH YIIIyOUTh U 3aKPEMUTh
3HaHUS, PAKTUYECKNE HABBIKH, OBJIAJIETh COBPEMEHHOW METOIMKON M TEXHUKOW SKCIIEPUMEHTA
B COOTBETCTBUM C KBIM(UKALMOHHOM XapaKTepUCTUKOM oOyuaromierocs. BeinonHnenue
7a00paTOPHBIX pabOT COCTOUT M3 IKCIEPUMEHTATBHO-TTPAKTHYECKON, PacYeTHO-aHATUTHIECKOM
4acTeil 1 KOHTPOJIBHBIX MEPOTIPUSITHH.

BrimonHenne nmabopaTOpHBIX pabOT OO0ydYarOMUMCS SIBIISIETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JTUCLMIUIMHBI, OIpenenseMoil y4yeOHbIM IUTAaHOM, U OTHOCHUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM pPEIICHUE CIIeTYIOINX OCHOBHBIX 33/1a4 00yJaromerocs:



— TpuoOpeTeHre HaBBIKOB MCCIIEA0BAHMUS IPOIECCOB, IBICHUI U 00BEKTOB, H3y4aeMBbIX
B paMKax JTaHHOHW JUCIIUILIHHEI;

— 3aKperuieHHe, Pa3BUTHE W JETAIM3AlHS TEOPETUYCCKUX 3HAHUW, TOJYyYCHHBIX Ha
TICKITUSX;

—  MOJIyueHHE HOBOW MH(OpMAINH 110 U3y4aeMOH JTUCIUILINHE,

— NPHOOpPETCHHE HABBIKOB CAMOCTOSTEIILHOM PaOOTHI C J1a00OPaTOPHBIM 000PYA0BaHUEM
U Ipubopamu.

3ajianue ¥ TpeboBaHUs K IPOBEICHUIO 1a00paTOPHBIX PaboT

B Teuenme cemecTpa KaXKIblii CTYJACHT B COOTBETCTBUU C pabodeld MporpaMMoil 1o
JTUCIUIUIMHE JOJDKEH BBIMOJHUTH ONpPENENEHHOE 4YHCIO JlabopaTopHbIX pador. Ha kaxmyro
n1abopaTopHyIo paboTy IUIAHUPYETCSl HE MEHEe BYX 3aHATHI: OJHO Ha BBIIIOJHEHUE U3MEPEHU,
¥ OJTHO Ha 3aiuTy oT4éTa. OTUET MUIIeTCS BO BHEYYEOHOE BpeMs.

B Hauane cemectpa 10 Ha4aa 3aHATHM CTYACHT JOJDKEH IPOUTH UHCTPYKTAXK 10 TEXHUKE
0e30MacHOCTH MpU TMPOBEACHUM JiabopaTopHbIX paboT. I[IpoxoxneHue HMHCTpYKTaxa
¢dukcupyercs B CELHAIbHOM KypHaJe M0 JUYHYIO HOJAIUCH CTYACHTA.

B nabGopartoputo CTyqeHT JOJKEH MPUXOAUTH MOArOTOBIEHHBIM K Ha3HaYeHHOU paborte:
3apaHee MPOYUTATh ONMCAHNUE PA0OTHI M TEOPETHUECKUE CBEICHUS U3 COOTBETCTBYIOIIETO pa3iena
Kypca. BemonHsaTe paboTy paspeniaercs JUlIb MOCHE MOJIYYeHUs JOMYCKa OT MPENo1aBaTes 1o
pe3ysbTaTtaM IpeBapUTEIbHOT0 cOOece10BaHMs.

Crpykrypa u ¢popma oTueTa o 1abopaTopHoi pabote

Kaxplit 0Tu€T N0KeH B 00s13aTEIbHOM MOPSIKE COAEPIKATh CIASAYIOIINE Pa3elibl:

1. Henb pabotsl. ®opmynupyercs B CTPOIOM COOTBETCTBUU € Y4€OHO-METOIUYECKUM
nocoOuem.

2. Onmcanue SKCIEPUMEHTAIbHON ycTaHOBKH. [IpuBoamTcs KpaTkas (yHKIHMOHAJIbHAs
WIN JIeKTpUYecKas cxema (0e3 aeTan3aluy BHEIIHEro Buaa npuoopos).

3. PacuérHbie hopmymbl. YKa3bIBAIOTCS U HYMEPYIOTCSI BCE MaTEMAaTUYECKUE BEIPAKECHUS,
UCTONIb3yeMble Ui OOpaOOTKM SMIMPUYECKHX NaHHbBIX. [IpoMeXyTouHble MaTeMaTHYecKue
BBIBOJIbI HE NpHUBOAATCSA. DOpMyIbl, UCIONb3yeMble JIUIsl BBIYMCIIEHUS MOTPEIIHOCTEH, B 3TOM
paszzielie TakKe He YKa3bIBalOTCA.

4. Pe3ynpTaThl M3MEpPEHMH M BBIYUCIECHUN. B 1aHHOM paszzgene mnpuBOAATCS Bce
HMIIUPHYECKUE JIaHHBIE, COOpaHHbIE B XOJ/I€ MPOBEIEHUsS SKCIIEPHUMEHTa, a TaKXKe pacueTHbIe
3HAuEHUs, [TOJIyYEHHBIE IIPU COCTaBICHUN OTYETA. PeKkOMeH IyeTcs cCTeMaTU3UpOBaTh UX B BUJIE
TaOJIUIL ¢ COOJIOICHUEM MPaBUII OKPYTJIEHUS M YKa3aHUEM 3Hadalux mudp.

5. [Ipumeps! pacueroB. [IpuBoauTcs moapoOHasi MOJCTAHOBKA YMCIIOBBIX 3HAUEHUH AJs
OJIHOT'O TUIIOBOT'O pacyeTa Mo Kaxoi padoueit popmyie.

6. Beruuciienne morpemHocTei. YKaspBaroTcst (pOpMyInbl IS pacyeTa aOCONIOTHBIX,
OTHOCHTEJIbHBIX, CHCTEMATUYECKUX U CITy4alHbIX MOTPELUIHOCTEH, a TaKKe BBIBOJI ATHX (OPMYIIL.
[TpuBOaATCS pe3yAbTATHI U IPUMEPHI BBIYMCIIEHUS IOTPEIIHOCTEN AJI1 MCKOMBIX BEJIMYHUH.

7. I'papuxu. I'paduku BBHIMONHAIOTCA HA MIJIJTUMETPOBOM Oymare WM ¢ HCIOIb30BAHUEM
CIIENUATTM3UPOBAHHOTO TPOrpaMMHOTO oOecrieueHus. Kaxnaeiii rpaduk T0DKEeH OBITh
NpOHYMepoBaH U noAnucad. O0s13aTeTbHBIMU TPEOOBAHUSMU SIBJISIOTCS:

— TOAMHCHU OCei (C yKa3aHUEeM €TUHUIL U3MEPEHHUS );
— HaJM4ue KOOPJAMHATHOM CETKH;
— HaHEeCeHHUE BCeX HKCIEPUMEHTAIbHBIX TOUEK U allIPOKCUMHUPYIOIIUX MPSIMBIX;

8. 3axmoueHne ¥ BBIBOABL DOpMyITUpyeTCS WTOTOBBIH pe3yiabTaT paboThl —
3alMCHIBAIOTCA BCE IIOJY4YEHHBIE 3HAuY€HUs ¢ Y4€roM mnorpemHocteil. OcymecTBisercs
CpPaBHEHME IIOJIYUEHHBIX JAaHHBIX C TaOJUYHBIMU (CIIPAaBOYHBIMU) 3HAYCHHUSIMH WU
TEOPETUYECKMMH pacueTamu. llpy Hamuuuu 3HAYUTENBHBIX PACXOXKIEHUH IMPUBOIUTCS
¢uznueckoe 0O0OCHOBaHME HUX MNpUYMH. Ecim pacdé€rbl MpoOBOAMINCH Pa3HBIMH METOJIaMH,




HEOOXOUMO JOIOJIHUTEIBHO CPAaBHUTH PE3YNbTAThI, TOMyYEeHHBIC ITUMH METOJaMH. BrIBOA
JIOJI’KEH CTPOr'0 COOTBETCTBOBATH 3asIBJICHHOM 1€/ PaOOTHI.

TpebGoBanus K oopMIIeHHIO OTYETa O TabopaTopHOI paboTe

OdopMieHre TUTYIBRHOTO JIMCTA OTYETa JIOJDKHO CTPOrO COOTBETCTBOBATH IAOJIOHY,
npuBeAEHHOMY B HopMaTuBHOW mokymentanuu [ YAII (https://guap.ru/regdocs/docs/uch).
OdopmieHne oCHOBHOM yacTu oTyeTa BoinoHseTcs B cootBeTcTBUU ¢ [[OCT 7.32-2017. Crincox

HCITOJIb30BaHHBIX HCTOYHUKOB COCTaBiisieTcs B cooTBeTcTBHM ¢ TpeboBanusmu ['OCT P 7.0.100-
2018.

11.4. Meroauueckue yka3aHus i 00y4JaromuXcst 0 BHITOJHEHUIO KypCOBOTO MPOEKTa/
KypCOBOH pabOTHI.

KypcoBoii npoexT/ paboTa mpoBOAUTCS € LENbI0 (POPMUPOBAHUS y 0OYUAIOUIMXCS OIbITA
KOMIUIEKCHOTO PEIICHHsI KOHKPETHBIX 33124 MPO(eCcCHOHATIBHOM e TeIbHOCTH.

KypcoBoii mpoekt/ paboTa mo3BojsieT 00yJaromeMycsi: pa3BUTh U MPOJIEMOHCTPUPOBATD
HaBBIKY B UCIIOJIb30BAHUH, CO3JIaHUH U PACUETax ONTUYECKUX CUCTEM.

CTpyKTypa NOsICHUTEIbHOM 3alHCKU KYPCOBOT'O MMPOEKTa/ paboThI

CTpyKTypa MOSICHATEIBHOW 3alMCKUA KypCOBOH pabOTHI BKIIOYAET B CeOs CIETYyIOIINE
OCHOBHBIE 3JIEMEHTHI:

— TUTYJIbHBIN JIACT;

— 3aJaHMe Ha KypCcOBYIO paboTy (Ipu HEOOXOAUMOCTH);

— co/ep)KaHue;

— CIIMCOK TEPMHUHOB U ONpeeNeHuid (Ipyu HEe0OX0IUMOCTH );

— TepedyeHb COKpalieHUH 1 0003HaueHUH (TIpH HEOOXOIUMOCTH );

— BBEJICHUE;

— OCHOBHAs 4acTb;

— 3aKIII0YEHUE;

— CHHCOK UCTIOJIb30BaHHOM JINTEPATYPHI;

— MpuiIokeHus (Ipu HeoOXOTUMOCTH).

TpeboBanust k 0hoOpMIIEHUIO TOSICHUTEIbHON 3alIMCKH KYPCOBOTO IIPOeKTa/ paboThl

OdopmiieHre MTOSICHUTEIBHOW 3alUCKU KYpCOBOM palOThl JIOJDKHO COOTBETCTBOBATh
11a0JI0HY, IIPUBEAEHHOMY B HOPMAaTUBHOM JOKYMEHTaIUH I'VAII
(https://guap.ru/regdocs/docs/uch). OdopmicHre OCHOBHOM YaCTH BBITTOJHIETCS B COOTBETCTBUHU
¢ 'OCT 7.32-2017. CnucoK HCNIOJIB30BAHHBIX HUCTOYHUKOB COCTABIISIETCSI B COOTBETCTBUU C
tpedoBanusimu 'OCT P 7.0.100-2018.

11.5. Metoauueckue ykazaHus JUisl 00Y4aroIIUXCs MO MPOXOXKACHUIO CAMOCTOSATEIbHON
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONIUiiCs BBITIOIHSAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

B mporecce BBIMOTHEHHUS CaMOCTOSATENLHOW paboTHl y oOydaromierocs (opMHUpyeTcs
1enecoo0pasHoe MIaHUPOBaHUE PaboUero BpeMeHu, KOTOPOE MO3BOJISIET EMY pa3BUBaTh YMEHUS
U HaBBIKM B YCBOGHHWU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIeYMBAET BBICOKHMA
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOYy4YeHHs, MOMOraeT IOJyYUTh HAaBBIKA IOBBIIICHUS
npo(hecCHOHATLHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBSIIONIMMH  CAMOCTOSATEIBHYIO  paloTy
00y4aromuxcs SABISIOTCS:

— y4eOHO-METOAMYECKHU MaTepHal Mo JUCIUILINHE;



— METOJUYECKHE YKa3aHUS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (U1 00ydarommxcst
1o 3a049HOU (popme oOydeHwHs ).

11.6. Meroauueckue yka3aHus A5l 00y4arOMINUXCs IO MPOX0XKICHUIO TEKYIEro KOHTPOJIS
yCIIEBAEMOCTH.

Texkymmii KOHTpPOJb YCIIEBAEMOCTH NpEAyCMaTPUBAEeT KOHTPOJIb KadecTBa 3HAHUM
00y4aroIMXxcs, OCYIIECTBISIEMOr0 B TEUYEHHE CEMECTpa C IENIbI0 OLCHUBAHUS XOJa OCBOCHUS
JIMCIIUTIIHHBL.

Texymmii KOHTPOJIb OCYHIECTBISIETCA IO KaJleHAapHOMY yueOHoMy rpaduky. Cpoku
KOHTPOJILHBIX MEPOIPUATHIA U CPOKHU ITTO/BEACHUS UTOTOB OTOOPAXAIOTCS B PabO4MX yueOHBIX
wiaHax Ha cemecTp. OOy4aromMiCs JOJDKEH BBINOJIHUTH BCE KOHTPOJIBHBIE MEpPONPHUSITHS,
IpEeyCMOTPEHHBIC Ha JAHHBIA CEMECTp, IOCIE Yero IperojaBaTeib MPOCTABISIECT OaIbHbBIC
OLIEHKH, HAOpaHHBIE CTYIEHTAMHU IO PE3YJIbTaTaM TEKYIETO KOHTPOJIS.

OcHOBHBIMU ()OPMaMH TEKYIIETO KOHTPOJIS 3HAHUH, 00yJarOUIUXCsl SIBISIOTCS: YCTHBIH
OTIPOC HA JIKUMOHHBIX WM MPAKTUYECKUX 3aHATHUX; 3aIIUTa JabopaTopHbIxX padoT. CpencrBamu
TEKYIIEro KOHTPOJS 3HAaHWH, OOydJalomuxcs MOTyT ObITh: Oecembl IperojaBarens |
oOyyJaromerocsi; KOHTPOJbHBIE BOMPOCHI M 3anaHus. KOHTpOIbHOE MEpOnmpUsTHE CUUTAETCS
BBITIOJTHEHHBIM, €CJIM 33 HErO CTY/IEHT ITOJIy4YHJI OLIEHKY B Oajiax He HIYKE MUHUMAJIbHOM OIICHKH,
YCTAHOBJICHHOH MPEMNoAaBaTeIeM 0 JAHHOMY MEPOIPHSTHIO.

JIukBuOanus 3al0JDKEHHOCTH, OOpa30BaBIIEHCS B ClIydae NPOITycKa OOyJarolmIMMCs
3aHATUH 0€3 YBaKUTEIbHOM NPHYMHBL, OTKa3a OOy4aromerocs OT OTBETOB Ha 3aHATHAX,
HEY/IOBJICTBOPUTEIBHOTO OTBETAa OOYJaloOIIerocss Ha 3aHATUSAX, HEYAOBJIECTBOPUTEIHHOIO
BBINIOJIHEHUSI  JIAOOPAaTOPHBIX M MPAaKTUYECKMX PabdOT MOXKET OCYIIECTBIATHCS  Ha
WH/IMBUIYAJIbHBIX KOHCYJIBTALUAX, CPOKU KOTOPBIX OMPENEIISIOTCS Kadeapon.

Pe3ynpTaThl TEKymIero KOHTPOJS yCHEBAEMOCTH OOYYaIOMIMXCS CIyXKaT OCHOBOW JUIs
JIOITyCKa K MTPOMEKYTOYHOM aTTecTaliu B (hopMe dK3aMeHa.

B tedyenue cemectpa Uil AOIYCKa K SK3aMEHY CTYJIEHTY HE00X01UMO cliaTh He MeHee 75%
7a00paTOPHBIX U MPAKTHYECKUX PadoT.

11.7. Meroauyeckue ykKazaHus JJisi OOYYarOUIUXCS MO MPOXO0KICHUIO MPOMEXYTOUHOM
aTTeCTalHH.

[Ipomexxyrounasi  arrectarsi  OOydarOmMXCsl  MpPEIyCMaTpUBAeT  OLICHUBAHHE
IPOMEXKYTOUHBIX M OKOHYATENIbHBIX PE3yJlbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAeT B
cedst:

— 9K3aMeH — (opMa OLIEHKHU 3HAHUH, MOJYYEHHBIX 00YYaIOLIMMCS B IPOLIECCE U3YUCHUS
BCEH JIMCIUIUIMHBI WIIA €€ YacTH, HABBIKOB CAMOCTOSTEIIEHOW paboThI, CIIOCOOHOCTH MPHUMEHSTh
UX JJI pelleHUs TMPaKTHYECKUX 3aday. ODK3aMeH, Kak IMpaBWIO, MPOBOJIUTCS B IEPUOJ
HK3aMEHAIlMOHHON CECCHMU M 3aBeplIaeTCsl aTTeCTAllMOHHOM OLIEHKOM «OTIMYHO», «XOpOILIO»,
«YJIOBJIETBOPUTEILHOY, «HEYIOBIECTBOPUTEIHLHOY.

B Teuenue cemecTpa cTyAeHTY HEOOXOIUMO C1aTh HE MeHee /5% J1abopaTOpHBIX padoT,

He MeHee 75% mpakTHueckux paboT. B ciiyuae HEBBINOJIHEHUH BBIIIEH3II0KEHHOTO, CTYJEHT,
Jla’kKe TIPU YCIIEIIHOM MPOXO0XKACHUHU MPOMEXYTOYHOM aTTecTaluu B (hopMe IK3aMeHa, HE MOXKET
MOJIyYUTh aTTECTALMOHHYIO OLIEHKY BBIIIE «YAOBIETBOPUTEIBHO». DK3aMEH MOKET POXOJUTH B
BUJIE YCTHOTO ONpOCa, MMCbMEHHOIO0 OTBETA Ha BONPOCH! WM TeCcTUpoBaHUsA. OCHOBaHUEM IS
JIOTyCKa K IMPOMEXYTOUHOM aTTeCTalluM SBJSIETCS YCIEUIHOE IMPOXOXKIEHHE 00ydaromumcs
TEKYILEro KOHTPOJIs yCIIEBAEMOCTH.

OCHOBHBIMU OpPHEHTHpPAMHM TMPU TMOJATOTOBKE K TMPOMEXKYTOYHOW aTTecTaluu 110
JUCIUIUIMHE SBJSIOTCS KOHCHEKT JIKIMM M IepeueHb pPEeKOMEHIyeMou nurteparypsl. llpu
MOJTrOTOBKE K CECCUM O0YydYaroleMycsi peKOMEHIyeTCsl TaKk OpraHu30oBaTh yueOHyo paboTy,
4yTOOBI Mepe]] MepBbIM JHEM Haudana ceccuu ObUIM CIaHbl UM 3aIIMIICHBI Bce Ja0OpaTOpHbBIE U
npakTudeckue padotel. OCHOBHOE B MOATOTOBKE K CECCHM — 3TO MOBTOPEHHE BCEro Marepuana



Kypca, 0 KOTOpOMY He00X0AUMO IpoiTH arTecTanuio. [Ipyu moAroTroBke K ceccuu CieryeT Bech
o0beM paboThl pacHpeneNiaTh pPaBHOMEPHO MO MJHSIM, OTBEAEHHBIM JUIsl TOJATOTOBKH,
KOHTPOJIMPOBATH KaXK/IbIi IEHb BBITOJIHEHUS PAa0OTHI

Cucrema OLICHOK IPH MPOBEICHUU TEKYIIET0 KOHTPOJS U MPOMEKYTOUHOU aTTECTALMU
OCYIIECTBIISIETCS B COOTBETCTBUU C PYKOBOASIINM JIoKyMeHTOM opranuzauuu P10 I'VAIL. CMK
3.76 «llonmokeHHWE O TEKYIeM KOHTPOJIE YCIEBAEMOCTH M MPOMEKYTOUHOM aTTecTaluu
oOyuaromuxcst ['YAII, ocBauBaromux o0pa3oBaTelbHBIE MTPOrPAMMBI BBICIIETO0 OOPa30BAHUS»,
HaxosmeMycs mo ceeiake https://docs.guap.ru/smk/3.76.pdf.
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