


Pabouas mnporpamaa aucuHmiInHel «O0wass # JIKRCHepHMEHTAIbHasA
dusira (OdwHi  du3nyeckuii NPAaKTHRYM)» 18 OOVYarolIKWXCH IO
Hanpas;ieHuto noaroToskl 03.05.02 ®usuka (Ipoduis: Ou3MKa), cOCTaBICHA Ha
ocHoBanHl (DejepasibHOro roOCYAapCcTBEHHOrO 00pa3oBaTelbHOIO CTaHiapra
BbICLIETO OOpa3zoBaHUsi — OakaiaBpHaT Mo HamnpabieHHio moaroToBkH 03.03.02
®i3HKa, VTBEPKIEHHOrO MNpHKa3oM MHHHCTepcTBa HayKH M BBICLLETO
oOpazoBanusg Pocculickoii ®ezepaunu ot 07.08.2020 Ne 891 (¢ u3M. H 10M.),
[Topsaka opraHmM3auMi W OCYILECTBIEHHS O0Opa30BaTelbHOH JIESTETBHOCTH IO
00pa3oBaTeIbHBINM  MPOrpaMMaM  BbICUIEr0o  00pa3oBaHHS —  IIpOTrpaMMam
OakaiaBpHaTa. M[porpaMmanm cheuHaTdTeTa, MporpaMsasM  MarkucTpaTypsl.
YIBEP/AKIEHHOro MnpHKRazod MuHHCTepcTBA HAVKH W BbICLIETO OOpa30BaHIs
Poccuiickoit deaepaunn ot 06 anmpens 2021 r. Ne 245 (¢ u3M. W jom.), B
COOTBETCTBHH € YUEOHBIM MJIaHOM, YTBep/AKIeHHbIM YuyeHbIM coBeToM OTBOY BO
«doul'Y» aas nadopa 2024 roaa.
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1. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
ITPOI'PAMMBbI

TpeboBanust K MpeABapUTENBHON MOATOTOBKE OOYYarOMIMXCS, NPEAUICCTBYIOIINE U

CONNYTCTBYIOIIUC NUCHUIUIMHLBI, HA KOTOPBIX OCHOBLIBACTCA U3YYCHHUC I[aHHOfII

bazoeasn no02comosKka no Qusuxe 8 00vEMe NPocPaAMMbL CPeOHell WKOIbL;

JTUCIUIUIMHBI IPOTPaMMEBI OaKaliaBprara:

DnemeHmapHas mamemamuxa,

Onemenmaphas gusuxa;

Ananumuueckasn eeomempus u iunetnas anreeopa. Teopus epynn;

Mamemamuueckui ananus;

Huppepenyuarvnvie  ypasuenus. Humeepanvhvie ypasHeHus U — 6APUAYUOHHOE

ucyucierue,

1.2.

Teopusi pyHKYUII KOMNIIEKCHO2O NEPEMEHHO20;

Bexmopmuwiii u menzopuwiii ananus;

Memoovr mamemamuuecxoul usuxu,

Teopus eeposmHocmu u Mamemamuyeckas cmamucmuka;

Teopemuueckas gusuxa (Teopemuueckas mexanuxa. Mexanuxa cniowmvix cpeo);
Obwas u sxcnepumenmanvhasn usuxa (Mexanuxa);

Obwas u sxcnepumenmanvrasn usuxa (Monexynapnas guszuxa. Tepmoounamura);
Obwas u sxcnepumenmanvras usuxa (nekmpuiecmso u MazHemusm);

Obwas u sxcnepumenmanvrasn usuxa (Oowutl puzuueckuil NPaxmuxkym);
IIpoepammuposanue u mamemamuyeckoe MoOeIuposanue.

JIMCIMIUIMHBI, KypCOBble pa0OThl M MPAKTUKU, JJIS KOTOPBIX OCBOCHUE JAaHHOM

JTUCHHUTITMHBI HEOOXO0IMMO KaK MpeIIIeCTBYIONIEE:

Teopemuueckas ¢puzuxa (OneKMpPOOUHAMUKA CRIOWHBIX CPED);

Teopemuueckas ¢usuxa (Keanmoseas mexanuka);

Teopemuueckas ¢puzuxa (Onekmpoournamuxa);

Teopemuueckas guszuxa (Puzuka KOHOEHCUPOBAHHO20 cocmoanus. Puzuka Ga3oebix
nepexo0os. Tepmoounamuka u cmamucmudeckas Qusuxa. Qusuueckas KUHEMUKa);
Obwas u sxcnepumenmanvrasn gusuxa (Puzuka amoma u amomMHbIX s61eHUll);

Obwas u sxcnepumenmanvras Qusuxa (Pusuka amomHo2o A0pa u 4acmuy);

Obwas u sxcnepumenmanvuasn gusuxa (Oowutl pusuveckuil npakmukym),
Acmpoguzuka, acmpoHomusi u Memoouxa npenooagarus acmponomuu (Acmpoghusuxa);
Kypcosas paboma 2, 3;

Texnuka ¢usunecko2o IKCnepuMeHma u asmomMamu3ayust UsMepeHull;
Kpucmannoguzuxa, meopus u memoovl cmpyKkmypHo20 aHaIu3a,

Hoevle macnumuule, onmuueckue u noaynpo8oOHUKOGbLE MAMEPUATbL,

Ocnosbi Hanomexnono2uil. Teopus u Memoobl NOLYUEHUs HAHOMANEPUATO8,;
Ksanmosas meopusi,

Komnvromepnoe mooenuposanue gusuueckux npoyeccos,

Dusuxa OusIeKMpPUKos;

Dusuxa meepdoco mena,

OnexmpoHHas MUKPOCKONUSL U PEHM2EeHO2PAahUs Mamepuaos,
Cmpykmypoobpaszosanue u a61eHUsl NEPEHOCA 8 KPUCMALAX U MOHKUX NIEeHKAX
Acmpoghuzuka, acmponomusi u memoouxa obyuenus acmpoHomuu (Acmponomus u

MemoouKa npenooasaHust ACmpoHOMUU);

Coepemennvie HAHOMEXHONO2UU,
Iloocomoska k coaue u coava 20cyoapcmeeHH020 IK3AMeEHA,
Buvinonnenue u 3awuma 6blnycKHOU K8ANUDUKAYUOHHOU pabOmbi.
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2. OINIMCAHHUE JUCHUIIVINHBI

2.1.006mas xapakTepucTuKa

HaumenoBanue nokaszarens 3HaYeHHE TIOKA3aTes
HazBanue oO6pa3oBaTeslbHON MPOTPaMMBbI 03.03.02 ®uzuka (ITpodwis: Ousnka)
HIudp n Ha3BaHKHE B COOTBETCTBHH C b1.5.M3.7 OGmmas u sKcriepuMeHTaIbHas
y4eOHBIM TJTAHOM ¢duzuka (OOmwmit GU3NIECKHUil MPAKTHKYM )
Yacts 00pa3oBaTeIbHOM MPOrpaMMBbl bazoBas yacth
KonnyecTBo 3aueTHBIX eAMHUIL / BCETO 4acoB 3/108

2.2.PacmipesienieHue 4acoB 10 epuoaaM 00ydIeHHUS

O011ee KOJIHYIECTBO YaCOB
o = CaMOCTOA-
dopma S| @ .
5 | & | nekuu- | 1adopa- | NpaKkTH- TeIbHOM ®opma
00yueHust 2| = BCEro
Y | OHHBIX | TOPHBIX | YeCKHX padoThI + KOHTPOJIA
KOHTAKTHAaA
OuyHas 2 4 51 57 108 3ayer

3. HEJN ANCHUIIJIMHBI

Hayuumwv cmyodenmos memooam ghuzuueckoz2o 3KcnepumeHma u 0CHO8AM meopuu OYeHKu
OWUOOK; HAYYUMb CMYOEHMO8 AaKMUBHO HNPUMEHAMb MeopemuiecKue OCHO8bl QUIUKU 6
Kawecmee paboyezo annapama, no360JA0We20 NPo8oOUMs IKCHEPUMEHMATbHbLE UCCTIe008AHUSL
u obpabamvieams ux pe3yIbMamvl, HAYYUMb CMYOEHmMO8 CAMOCMOAMENbHO pabomams U
KpUmu4ecku OyeHu8ams NoJy4eHHble Pe3yibmamal.

Yempanume popmanusm 6 3HaHUAX; HAYUUMb NPUMEHAMb MeOPemUuiecKull Mamepuan K
AHAnU3y KOHKPEMHbIX —QUIUYECKUX —Cumyayuil; 9KCNEPUMEHMANTbHO U3VYUMb  OCHOBHbLE
3aKOHOMEPHOCMU, OYEeHUMb NOPAOKU U3YYAEMbIX BEIUYUH, ONPeoelums MOYHOCMb U
00CMOBEPHOCHb  NONYYEHHBIX Pe3YIbmamos, O3HAKOMUMb ¢ COBPEMEHHOU  UBMePUmMenbHOll
annapamypou, NpuHyunamu eé Oelicmeus, ¢ OCHOSHbIMU NpUHYunamu coopa u odopabomxu
Qusuueckou uHdopmayuu, ¢ OCHOBHbIMU dNEMEHMAMU MEXHUKU OE30NACHOCMU NPU NPO8edeHUl
IKCNEPUMEHMANbHBIX UCCIe008AHUL, NPOBEPUMb HA Onvlme CHpaseodIu8oCms QuU3ULECKUx
3aKOHO8; NPUOOPeCMU HABLIKU 8 NPOBEOCHUU IKCNEPUMEHMA U 00pabomke e20 pe3yibmamos,
chopmuposams Kpumuieckoe OmHouleHue K pe3yibmamam, NOJIY4eHHbIM 8 X00e IKCHepUMenma,
chopmuposame 3HAHUA U YMeHUs CmyOeHmd, HeoOXoouMvle U OOCMAMOYyHble 05 NOHUMAHUS
AGNEeHUlL U NPOYECco8, NPOUCXOOAUWUX 8 NPUPOOe U MeXHUKE.

4. KOMIIETEHIIUA OBYYAIOIIETI'OCs, ®OPMHUPYEMBIE B PE3YJIBTATE
OCBOEHHS KOMIIOHEHTA OBPA30BATEJIBHOM IMPOT'PAMMBI, X
NHIANKATOPBI U IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA

Komnerenuyn WHnukaTopsl Pesynbrarel 00yueHus
OIIK-2. Cniocoben | OIIK-2.1. OIIK-2.1.1. 3HaeT OCHOBHEIE 3aKOHBI U TEOPUH
npoBOIUTH HayuHble | [IpoBoauT ¢bu3uky, METO0JIOTHIO U METO/IbI
MCCIIEIOBAHUS HCCIIEIOBAaHHS HCCIIeTOBAaHHH.
buznueckux buznueckux OIIK-2.1.2. 3HaeT TeXHUKY O€30MaCHOCTH IPH
00BEKTOB, CHCTEM U | OOBEKTOB MTPOBEJICHUH SKCIIEPUMEHTOB.
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MPOIIECCOB,
o0OpabaTeIBaTh U
MPEACTaBIIATh
AKCICPUMCHTAIbHBIC
JIaHHBIC

OIIK-2.1.3. Bnameer HaBbIKaMH pabOTHI ¢
1a00paTOpHBIM 000pYyIOBaHUEM M TPHOOpaMH.
OIIK-2.1.4. YMeeT caMOCTOITEIBLHO, 0€30IaCHO
1 3 PEKTUBHO TPOBOAUTH IKCIICPUMEHTATBHEIE
UCCIICI0OBAHMS

OIIK-2.2.
Ananusupyer u
obOpabarsiBacTt
pe3ybTaThl
HCCIIEIOBAHU I

OIIK-2.2.1. 3HaeT OCHOBHBIC MPUHITUIIBI COOpa
1 00paboTKH hU3HIECKON HHPOPMALIHUH.
OIIK-2.2.2. Ymeer 00pabaTbIBaTh,
aHAJIM3UPOBATh, CUCTEeMAaTU3UPOBATh,
MPOBOJIUTH PACUYEThl M KPUTUUECKU OI[CHUBATH
PE3yNIbTaThI 9KCIIEPUMEHTAIBHBIX
HCCIIEI0OBaHUM, NPEACTAaBIATh UX B yJ0OHOM
JUIsL BOCIPUSITUS BUJIE

5.

IMPOI'PAMMA JUCHUIIJINHBI

Ha3zBanue TemMbl

Kparkoe coaepkanue TeMbl (BONPOCHI TEMbI)

JI/P 1. 'eomeTpuueckas
ONTHKA

Omnpenenenre  (QOKYCHBIX  pAcCTOSHUM  JIMH3,  CIIOXKHOM
ONTHUYECKON CUCTEMbI M MOJICJTUPOBAHIE ONTUYECKUX MTPUOOPOB

JI/P 2.JIucniepcus

W3yueHue qucrepcuu:
Yacte A. MW3yuenue
TOHUOMETPA.

UYacte b. Pedpakromerp Ilynsdpuxa.

AucnepCun CTCKjIa C  IMOMOIIBRO

JI/P 3. UnTepdepeHimoHHbIe
CXEMBI

W3yuenue sBieHuss MHTEp(EPEHLUU C TMOMOIIbIO OUIIPU3MBI
Dpenens

JI/P 4. IlpocTpaHCcTBEHHAS
KOT€PEHTHOCTh

KOFepeHTHOCTB CBCTa

JI/P 5. U3yuenue
UHTEpPEpPEHIIUN CBETA

N3yuenue naTeppepeHnm cBeTa:

Yacte A. Onpeznenenue paanyca KpUBU3HBI JIMH3bI 110 KOJIbIIAM
Herorona.

Yacte b  Omnpenenenune  kodpduuueHta  MNperoMIICHUS
CTEKJISHHOW TUIaCTHHBI METOJIOM HMHTEP()EPEHLMOHHBIX MOJI0C
pPaBHOTO HAKJIOHA.

JI/P 6. ludpakuus ceera

N3zyuenne qudpakuuu Opaynrodepa:

Uacts A. ludpakiuu @paynrodepa Ha mienm.

Yacte b. [Ju¢pakuun OPpayHrodepa Ha audpakiuoHHON
perieTKe.

JI/P 7. 3yuenue
HOJIIPU30BaHHOT'O CBETA

I/IzyquI/Ie MOJIAPU30BAHHOI'O CBCTA

JI/P 8. KpucramioonTuka

HSy‘IGHI/Ie KPUCTAJIOOIITUYCCKUX SIBIICHHI npu 1OMOIIA
TOJIAPNU3alMOHHOI'O MUKPOCKOIIa

JI/P 9. Bpaienue ImIOCKOCTH

noJiipu3anu CBETa

Bpaienune niockocT nojsspru3aliy CBETa:

Yacte A. H3ydenwe sBIEHMS  BpalleHUsi IUIOCKOCTHU
TIOJISIPU3AIIMN CBETA €CTECTBEHHO-aKTHBHBIMH BEIIECTBAMH.
Yacte b. HM3yueHwe ABIIEHMS  BpallEHUS  IUIOCKOCTH
TOJISIPU3aIlK CBeTa B MarHUTHOM ToJie (3ddext 3eemana).

JI/P 10. ®oTtoaddext

DKcrepuMeHTallbHAsL TPOBEpKAa YpaBHEHHUS OWHINTEHHA s
dhotorddekra u onpeaenenue nocrostaHon [lranka

JI/P 11. Ootnyeckas
TTUPOMETPHSI

N3MepeHne BBICOKMX TEMIIEPATYpP C IMOMOIIBIO ONTUYECKOTO
MMHUPOMETPA C UCUE3AIOIIECH HUTHIO




6. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

6.1.®opma oOyueHust — o4Has, Kypc — 2, cemecTp — 4

HaumeHoBaHUs pa3ieioB U TeM Koamniecrso 1acos

Jleku. | Jla6op. | IIpakr. | CPC | Bcero
JI/P 1. 'eomeTprueckasi ONTHKa 3 5 8
JI/P 2. lucnepcust 5 5 10
JI/P 3. aTepdepeHIIMOHHbBIE CXEMBI 5 5 10
JI/P 4. TIpocTpaHCcTBEHHAs! KOTEPEHTHOCTh 5) 5) 10
JI/P 5. I3yuenne uatepdepeHnm ceera 5 5 10
JI/P 6. ludpakums cBera 5 5 10
JI/P 7. VI3ydeHne mojasipu30BaHHOTO CBETA 5 5 10
JI/P 8. Kpucrammoonrtuka 5 5 10
JI/P 9. Bpaienue miocKoCTH HOSIpU3aIiii 5 5 10
CBETa
JI/P 10. ®oTordext 5 5 10
JI/P 11. Ontuyeckast nMpoMeTpust 3 5 8
3auer 2 2
NUTOroO 3A CEMECTP 51 57 108
7. OIEHOYHBIE MATEPHUAJIBI (CPEACTBA) 1JIsI TEKYHIETI'O KOHTPOJISI

o o

13.
14.
15.
16.

YCHEBAEMOCTH, IPOMEXYTOYHOM ATTECTALIUU

7.1. KoHTpO/IbHBIE BONPOCHI

Knaccuueckas Teopust aucnepcuu. YpaBHEHHE KojeOaHUN 3JIEKTpoHa IMoA JAeHCTBHEM
3JIEKTPOMArHUTHOM BOJHBI. AMIUIUTY/A U (a3a KojaeOaHuil. AHAIN3 peLIeHHUs.

Teopus nucnepcuu. 3aBUCUMOCTb MOKA3aTeNsl MPETOMIIEHUSI OT YacTOThl BJAIM OT JIMHUU
MOTJIOLICHMSL.

Teopus nucnepcun. KoMruiekcHbIN oKa3aTeNb MPeTOMIIEHHUS, €r0 3aBUCUMOCTb OT YaCTOTHI.
OOBbsicHEeHHE aHOMAJILHOW AMCIIEPCUH.

[Tornomenue ceera. Koapduuuent nornomenus. 3akon byrepa. M3nydeHune BTOPHYHBIX
BoJIH. THTeHCHBHOCTD InHKN nornouienus. [lupuna nuaun. Bpems nznyuenus.

Okpacka Ten. O0bsicHeHHe OKPACKH TeJl Ha MIPOITyCKaHUE U OTpaKEeHUE.

OO0mbsacHeHne oTIMuus (Pa30BOI CKOPOCTH B BEILIECTBE OT CKOPOCTH CBETa B BakyyMme. Ciyyaii
($a30BoIi CKOPOCTH OOJIBIIIE U MEHBIIIE CKOPOCTH CBETA.

®da3zoBas u rpymnmnosas ckopoctu. opmyia Pones.

TennoBoe n3inydenue. XapakTepUCTUKU TEMIIOBOTO U3ITyYEHUSI.

3akonsl Kupxroga.

. 3axoH Buna. CnencrBus u3 3akoHa Buna.
. 3akoH Panes-J/[xunca. “YnpTpaduoneroBas katactpoda’.
. ®opmyna Ilnanka. Kantel cBera. BeiBoxg ¢opmyn Buna u Penes-JxunHca u3z Gpopmyiisl

[Inanka.

3akoH Credana-bonpimana.

®dotordpdext. 3akonsr CToNeToBa. YpaBHEHHE DUHINITEHHA.

Omnpit bote. [lyanusMm csera.

[Tonspu3anus 31eKTPOMAarHUTHBIX BOJIH. Bubl noispusanuu. PaznoxkeHnue noisipu30BaHHbIX
BOJIH Ha JINHEHHO MOJIIPU30BAaHHBIE U MOJISPU30BAHHBIE 110 KPYTY.



17.
18.

19.

20.
21.

22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44,

45.

46.
47.

48.
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3aKOHBI OTPAKEHUS U MPEIOMIICHHS Ha TPAHULE pa3iena IByX AUDIEKTPUKOB. BriBo.
BriBog Gpopmyn @penens ansg kodpumeHToB otpaxkenus (N>1). AHanu3 3aBUCUMOCTH OT
yria InajaeHusl.

BriBoa popmyn @penenst st koapunrenToB npomyckanus (N>1). AHanu3 3aBUCIMOCTH OT
yria InajaeHusl.

WMHTEHCUBHOCTD CBETA MPU OTPAXKEHUHU U MPEIOMIEHUH. 3aBUCUMOCTD OT yrJja MaJeHusl.
[Tonspuzanus cBera MpU OTPAKECHUU M IPETOMIIEHUHU OT ONTHYECKH 0oJiee IUIOTHOM Cpeipl.
3aBUCUMOCTH OT yriia najenusd. SIsnenue bprocrepa.

[TostHOE BHYTpEHHEE OTpakeHHEe. AHAJIN3 HHTEHCUBHOCTHU IIPEJIOMIIEHHON BOJIHBI.

[TostHOE BHYTpEHHEE OTpakeHHEe. AHAJIN3 UHTEHCUBHOCTH OTPAKEHHOM BOJIHBL. Mupaxu.
ITostHOE BHYTpEHHEE OTpakeHHEe. AHAIIN3 MTOJIIPU3aLlUU OTPaKEHHOHN BOJIHBI.

Ilomnoe  BHyTpeHHee  oTpaxkeHue. Ilapautenenunen  @penena. Pacuer  yrios
napaJulesIenuIe1a, XapakTep MOJIIPU3aluy MaJalolero 1 MPOIEeIIIero CBeTa.
JnanexTpudeckue CBOMCTBA KPUCTAILIOB.

SIBneHME NBYIydePENOMIICHUS. DKCIIEPUMEHTAIIbHBIE JaHHbIE. XapaKTEPUCTHKH JIydeH.
IInockass >JM€KTpOMarHuTHas BOJIHA B KPHUCTAJUIE M €€ XAPAaKTEPHUCTHKH, HAIPABIICHUE
pacrpocTpaHeHUs IpynnoBoi U (pa3oBoil ckopocTeil.

3akoH Mantoca. BeiBoa. Ananus.

IIpusma dyko.

ITpuzma Huxkoss.

WutepdepeHiiys noaspu3oBaHHbIX Jdydel. [ImacTuHka ¢ TONMHON KpaTHOHM JUIMHE BOJIHBI.
VMHTEeHCHBHOCTH CBETA 32 IUIACTUHKOM U €0 NOJIPU3ALHMSL.

WuTepdepeniiys noiasipu30BaHHbIX Jydei. [InacTuHka ¢ TOIIKUHON KpaTHOM MOJIOBUHE JIMHE
BOJIHBL. IHTEHCHBHOCTH CBETA 32 IUIACTUHKOM U €r0 NOJIApU3aLusl.

Wutepdepeniiys noaspu3oBaHHbIX JTydel. [I1acTuHKa ¢ TONIUHON KpaTHOM YeTBEPTH JUIMHE
BOJIHBI. IHTEHCHBHOCTH CBETA 3a IUIACTUHKOMN U €T0 MOJIIpU3ALMS.

OnTnueckas cucTeMa U3 AByX NapajuleIbHbIX HUKOJIEH U KBapLEBOM INIACTUHKN MEKIY HUMH.
AHana13 THTEHCUBHOCTH CBETA 32 BTOPHIM HUKOJIEM.

[InacTrHKa 4yBCTBUTEIBHOIO OTTEHKA. AHAIIN3 OKPACKHU ITPU CKPEILEHHBIX U MapalIeIbHbIX
HUKOJISIX.

OnTHyeckasi cucTeMa U3 IByX CKPELICHHbBIX HUKOJIEH M KBapLEeBOW MJIACTUHKHU MEKY HUMHU.
AHaI13 UHTEHCUBHOCTH CBETA 32 BTOPHIM HUKOJIEM.

Bpaienre miockocTy moisipu3alid B MarHUTHOM mosie. OmnbITHBIE AaHHble. OObsICHEHHE
SIBJICHMUSL.

WutepdepeHiyst AByX MOHOXpOMAaTHYECKHUX Kosebanui. OOmmii cimywail. Crmyuail aByx
KoJie0aHu, MOJISIPU30BaHHBIX B NEPIIEHIUKYIISPHBIX HAIPABICHUSIX.

Wutepdepeniyst 1ByX MOHOXpoMaTHyeckux BoiH. Pasnocts xoma. IllupunHa nuHum
UHTEp(EpeHITIH.

BpeMeHHast KOTepEeHTHOCTD.

IIpocTpaHCcTBEHHAs! KOTE€PEHTHOCTD.

3Be3/1HbIM UHTEPPEpOMETp KaK MPUMEP UCIIOJIBb30BAaHUS MMPOCTPAHCTBEHHOW KOT€PEHTHOCTH
JTy4dei.

OnTuyeckre CXeMbl, MOCTPOEHHbIE MO METOJY JAeJeHUs BOJIHOBOro ¢poHTa. Ilpuunna
HEOOXOIUMOCTH HCIONb30BaHusl Takux cxeMm. Cxema FOura. XapaktepucTuku. Yder
IIPOCTPAHCTBEHHON KOTEPEHTHOCTH B CXEME.

Cxema c¢ wucnonb3oBaHue OunpusMbl DpeHens. XapakTEepUCTUKH. YYeT BpPEMEHHOMU
KOTE€PEHTHOCTH B CXEME.

Cxema c ucrnonp3oBanue ouzepkana Openens. XapakTepUCTUKHU. AHAIH3.

JluHMM paBHOTrO HakjoOHa. TeopeTHyeckoe paccMOTpeHHE. AHAIN3 YCIOBUI HaOIrOAEeHUS
UHTEp(pEepeHIIH.

Jluauu paBHOM TOMIMHBL. AHATN3 YCIOBUM HAOIIOIEHUS UHTEP(DEPEHITHH.



49.

50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

8.

8

Konenia HeroTona. BreiBog ¢opmynsl pammyca koser. Pe3ynbrarel HaOmoJeHUs B
MOHOXPOMAaTHYECKOM U OEJIOM CBETe.

[Tpuniun [Molirenca-dpenens.

3oHbl Openensi.

Hudpakmus Openens. dudpakiuus Ha KPYrJioM OTBEPCTHH.

Hudpakuus Openens. Audpakius Ha KPyTrioM dKpaHe.

Hudpakmus Openens. Judpakiys Ha OCTPOM MPSIMOJIMHEHHOM Kpae.

Hudpaxus Opayarodepa.

HdudpaxknuonHas pemeéTka.

HaxnonHoe nanenue gydeil Ha JUPPAKIUOHHYIO PEIIETKY.

[Tpunuummne! ronorpadudeckoro n3odpaxkeHus. ['omorpamma miockoro o0beKTa.
[Tpuniune rosorpaduyeckoro n3o00paxenus. I ogorpamMmma TouedHOro 00BEKTA.
CHOHTaHHOE U BBIHYKJECHHOE U3JIyYEHUE.

Bo3aelicTBue CBETOBOTO IMOTOKA HA 3aCEIIEHHOCTh YPOBHEN. JIByXypOBHEBAs CUCTEMA.
WNHuBepcHas 3acenéHHoCTh. TpEXypoBHEBask CUCTEMA.

VYCeTpoiCTBO U THIIBI J1a3€pOB. TBEpAOTENBHBIN Ja3ep.

YCTpOHCTBO M TUIIKI JIa3epoB. | 'a30BbIN Jazep.

OcHOBHBIE CBOMCTBA J1a3€PHOI0 U3ITYyUEHHUS.

Henunelinasa ontuka.

PACHHPEJAEJEHUE BAJIVIOB, KOTOPBIE NIOJYYAIOT OBYYAIOIIUECSA

OO0mast olleHKa 3HaHWM 00yYaIOIIMXCS MO AMCHUIUIMHE MpoBoAuTcs 1o 100-6amnbHoi

IIKaJie MCXOJs M3 MakCHUMyMa, IMpHBEIECHHOro B Tabiuue Hmwke. OpraHn3alnoHHO-ydeOHas
paboTa B ayIUTOPUM OLICHUBAECTCS HAa OCHOBE TAKUX KPUTEPUEB KaK IOCELIAEMOCTb 3aHSATHM,
CBOEBPEMEHHOE M KAaueCTBEHHOE BBIIIOJHEHUE JIOMAIHUX 33JaHUl, aKTUBHOCTb BO BpeMs
IPOBEIECHUS JIEKIMOHHBIX M NPAKTUYECKUX 3aHATHH (ydacTHe B OOCYXJAEHUHU TEKYILEro Hu
IPOIIEHHOr 0 MaTepuaa, peleHue 3a1a4 U T.I1.).

8.1.®opma obyuenus — ounasi, Cemectp 4

MakcumanbHoOe
Homepa pasaenon Buasbi pador KOJIMYECTBO
0aJI10B
JlaGopatopHas Oprann3zainoHHo-y4eOHast paboTa B Ay TMTOPUH 40
pabota (tema 1-11) | CamocrosTensHas paboTa 60
NTOT'O (3ager) 100

CooTBeTCcTBHUE 0AIIIOB OIIEHKE

Onenka 1mo nATHOAJILHOM IIKAaJIe
KoanuecTBo 0a10B "
s 100 ECTS | Dk3amen, nu¢¢dpepeHunpoBaHHbII 3aver
3ayer

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpOLIo 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBJIETBOPUTEILHO B
35-59 FX HE 3a4TEHO

0-34 = HEYJIOBJICTBOPUTEIHHO P,




9. OBECIIEYEHHUE OBPA30BATEJIBHOI'O NPOLECCA JJIA JIUL C
OI'PAHUYEHHBIMHU BO3MOKHOCTAMMU 31OPOBbSA U UHBAJINIOB

B xone peanu3zanyu TUCHUIUTMHBI UCTIOIB3YIOTCS CIEAYIOIINE JOMOTHUTEIbHBIE METOIBI
00y4yeHMs], TEKYIEro KOHTPOJISI yCIIEBAEMOCTH U IIPOMEXYTOYHOM aTrTecTalui 00y4yaroIuxcs B
3aBUCUMOCTH OT UX UHIUBUAYAIbHBIX OCOOEHHOCTEH:

1) IUTSL CHEMBIX U CIIA00BUIALINX

— JeKIUH 0(POPMIISIOTCS B BHJIE SJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIIBIO
KOMIIbIOTEpA CO CHELMATU3UPOBAHHBIM IIPOIPAaMMHBIM 00€CIIeUeHHEM;

— JUIs  BBIIIOJHEHUS  3aJaHusl  OpU  HEOOXOAMMOCTH  IPEIOCTaBISAETCS
YBEJIMYMBAIOLIEE YCTPOUCTBO; BO3MOXKHO TAK)KE UCIIOJIb30BAHUE COOCTBEHHBIX YBEJINYMBAIOLIUX
YCTPOMCTB;

- IIUCbMEHHBIE 3a7jaHNs O(POPMIISIFOTCS YBETUUYEHHBIM IIPU(TOM.

2) IUISL TIIYXHUX M CIa00CTBIIIAIINX

— JeKIMHU OPOPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JOKYMEHTA;

— MUCHbMEHHBIE 3a[aHUs BHIITOJIHSIOTCS HA KOMITBIOTEPE B MUCbMEHHOH (popMe;

— 9K3aMEH NPOBOJUTCA B IHUCBMEHHOM (oOpMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeeHue B (hopMe TeCTHPOBAHHUS.

3) JUISL JIAL C HapyILEHUSIMU OTIOPHO-/IBUTATEJILHOTO anmapara:

— JeKIUH 0POPMIISIOTCS B BHJIE SJICKTPOHHOTO JOKYMEHTA, JOCTYITHOT'O C IOMOIIBIO
KOMITbIOTEpA CO CHELMATM3UPOBAHHBIM [IPOrPaMMHBIM 00eCIIeUeHHEM;

— MUCHMEHHBIC 3aJJaHUs BHIITOJHSIIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOAATCA B YCTHOU (pOpME MM BBIMOJIHSIOTCS B MMCbMEHHOM
dbopme Ha KOMIIBIOTEpE.

ITpu HEOO6XOAMMOCTH NpelyCMaTPUBACTCSl YBETMUEHUE BPEMEHHU AJIS IOATOTOBKU OTBETA.

[Iponienypa  mpoBeACHUST  NMPOMEXKYTOYHOH  aTTecTallik  JJIs  OOYdYaroOUIMXCs
YCTAQHAaBJIMBAaeTCSI C Y4€TOM HX HMHIMBUAYAJIBHBIX THCUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomexyTouHas aTTeCTalUsl MOXKET IPOBOIUTHCS B HECKOJIIBKO ITAIOB.

IIpoBenenue mpoueAaypbl OLEHMBAHUSA PE3YJIbTATOB OOYYEHMsI JIOMYCKAeTcss C
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaercs AOCTYN K WH(GOPMAIMOHHBIM U OMOIMOrpauueckuM pecypcaM B CETH
WuTepHer s Kaxkaoro oOywaromierocsi B (opMax, aJalTHPOBAHHBIX K OTPAHUYEHUSM HX
3JI0pOBbsI U BOCTIPUSTHS HHPOPMALIUU:

1) JUTSL CIIETIBIX M CITA0OBUIAIINX

— B IIEYaTHOM (pOpMe yBETUUEHHBIM IIPUPTOM;

— B (hOpMe DIEKTPOHHOTO TOKYMEHTA;

2) JUIS TITYXUX ¥ caOOCTBIIIAINX

— B Ie4aTHOM dopme;

— B (hopMe 3IIEKTPOHHOTO JJOKYMEHTA.

3) IUIsE 00YYarOIIUXCsl C HAPYIICHUSIMH OTIOPHO-/IBUTATEIBHOTO arapara:

— B IIEUaTHOM Qopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPHAJIBHO-TEXHUYECKOE OBECINEYEHHME YYEBHOT' O
MPOLIECCA

VYueOHble 3aHATUSA MPOBOJATCS B 4-M yueOHOM Kopryce (T. JloHeuk, mp. TearpaibHbIH,
n. 13). JInst npoBeneHus JEeKIMOHHBIX 3aHATHI TpeOyeTcs ayauTopusi, 000pya0BaHHAs MEIOBOU
WIA MapKepHOH NOCKOH, MyJIbTHUMEIUMHBIA MPOEKTOP M dKpaH, HOYTOYK, KOMIUIEKT y4eOHOMH
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MeOenu Ui CTY/I€HTOB, pabouee MeCTO MpernoaBares, BbIxo B IHTepHEeT — MpoBOIHOM WK ¢
ucnosnb3oBanuem Wi-Fi.

Jlnst  BBIMOJIHEHHMS — jJabopaTOpHBIX  paboT  TpeOyercs  J1abopaTtopuul €O
CHEeLMATU3UPOBAHHBIM  000pYIOBaHHEM, KOTOpPOE OTBEYAaeT COBPEMEHHBIM TpeOOBaHUAM
1u(ppoBOro 00pazoBaHus: UMEET B HATMYUU OOJIBIIOE KOJTUYECTBO PA3IMYHBIX TUIIOB JATYUKOB,
KOTOpbIE TMOJKIIOYAIOTCS K HOYTOYKYy (IJIaHIIETY) W MO3BOJISIOT OCYIIECTBIATH cOOp
SKCIIEPUMEHTANBHBIX JaHHBIX, TpaQUuecKuil aHalu3 JaHHBIX, pPEIICHHE MaTeMaTHYeCKHX
ypaBHEHUM, 00pabOTKY IKCIIEPUMEHTAIBHBIX TaHHBIX.

Jlis caMocCTOSITeNIbHOM pabOThl KCIIONIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayuynoii OMOAMOTEKH YHUBEPCHUTETa W JPYTUX ODJICKTPOHHBIX OHOIMOTEYHBIX 0a3 JaHHBIX,
yueOHO-MeToInYeckoe oOecreueHue, MNPeJCTaBICHHOE B Y4eOHO-METOJUYECKOM KaOHHeTe
Kadeapsl oOmiel pu3nku U TuAakTuku pusuku (ayn. 220).

OOyuaromuecss HMMEIOT BO3MOXXHOCTh  HCIIONIb30BaTh  y4yeOHble MaTepuaibl IO
JTUCITUIIMHE, pa3MmenieHHbie Ha tiargopme Moodle LlenTpa mucraHmuoHHOTO 00pazoBaHUs
®OI'BOY BO «loHI'Y». Ilpn u3ydeHUN AUCIUTLIMHBI MPUMEHSIOTCS YJIEKTPOHHOE OOY4YEeHHE U
JMICTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH.

C  wucnonp3oBaHHMEM  pecypcoB  MmiuaTGopMbl  JUCTAHIIMOHHOTO  0Opa3oBaHUs
OCYIIECTBIISICTCS TEKYIIUH KOHTPOJb 3HAHWK OOYYalOUIMXCS HAa OCHOBE TECTUPOBAHHS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENIbHOM paOOTHI.

11. PEKOMEHAYEMASA JIMTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. Casenbes, U. B. Kypc obmieit ¢pusuku: B 5 ku. Ku.4: Bonnsr; Ontuka / M. B. CaBenbes.
- M. : Actpensb : ACT, 2002. - 256 c. — TeKcT: 31€KTPOHHBIH.

2. CuByxuH, [1. B. O6umii kypc ¢pusuku: Yued. mocodue s ¢hus. cnenyansHocTel By30B: B
5t.: 1. B. CuByxumn. T.4: Onrtuka. - U3a. 3-e. - M. : @usmatiut : U3a-s0 MOTH, 2002. - 575..— Tekcr:
AJIEKTPOHHBIM.

3.Tomxkaes, H. M. Ontuka: Yue6. mocodue ast Gpus. cnenmansHocTel By3oB/ H. M. I'omkaes.
- M. : Beicun. mik., 1977. - 432 c. — TekcT: 251eKTpOHHBIN.

4. C., T'openuk B.C. DnexkTpoMarHuTHble BOJHBI U ONTHKA: Y4eb. mocobue. - M.: U3x Bo
MI'TY um. H.O. baymana, 2006. - 450 c.— TekcT: 251€KTpOHHBIN.

5. JJaboparopuble paOOThI 110 ONTUKE (AJIs CTYJEHTOB (PU3NYECKUX CHEIHAIbHOCTEN) /
coct. E. JI. bonnaps, A. B. be3yc, A. B. 'onoBuan, 10. A. Mamanyii. — Jloneux: JouHY, 2012.
— 91 c. — TekcT: 2MeKTPOHHBIH.

11.2. JlomonmHuTeIbHAS TUTEPATYPA

6. Youmues, I1.51. OcuoBel ¢pusnueckoit Teopuu / I1.5. Ypumues - M.: Jlaboparopus
3HaHu#, 2020, - 353 c.— TekcT: HenmoCpeICTBEHHBIH.

7. ponos, Y. E. 3anaun no ob1eit pusmke : Yued. nocodue 1st ctyaeHTos By3oB / 1. E.
Uponos. - 4-e uza. - M. : Hayka ; CII6. : HeBckmit nuanekt, 2001. - 431 c.

8. Jlanncoepr I'.C. O6umii kypc ¢usuku. Ontuka.- M.: Hayka, 1976. - 928 c. — Tekcr:
HETIOCPEICTBEHHBIN.

9. A., Camapues B.B. OcHoBbl ¢pemrocekynanoi ontuku. -. M.: ®UIMATIIUT, 2009. -
292 c.— TekcT: HEMOCPEACTBEHHBIN.

10. beikoB B.I1. JIazepHast a5eKTpoAMHAMHKA. DJIEMEHTApHbIE U KOT€PEHTHBIE MPOIIECCHI
IIPU B3aMMOJICHCTBHH JIA3EPHOI0 U3JIy4EHHS C BEIIECTBOM. U31-BO: Du3zMariaut, ropoxa: M., 2006
- 384 c. — TekcT: AIEeKTPOHHBIN.

11. TamneikoBa-bymkesnu W.M. ®usuka. Yacts 2: Ontuka. KsanTtoBas ¢usuka.
Crpoenne u ¢usndeckue cpoiictBa BemectBa Munck: BI'YUP, 2008. — 182 c. — Tekcr:
AIIEKTPOHHBIN.
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12.  HHO®OPMAILUMNOHHBIE PECYPCBI

1. HauuonanbHast 3JIEKTPOHHASA OndbMoTeKa (HOB): dbenepanpHas
rocyaapcTBeHHas uH(popMarmonHnas cucrema / MunucrepctBo KynbTypel P®; Poccuiickas
rocynapcTBeHHas oubnnoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:

01.09.2023). — Pexxum mocryma: cBoOOIHBIN, moAnucka. HeoOxoauma ycTaHOBKa MPOrpaMMHOTO
oOecrieyeHus. — TeKCT: AJIEKTPOHHBIN.

2. eLIBRARY.RU: Hay4nas snmekTpoHHas OuOnmoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexum mocTyma: i aBTOPU30B.
MoJb30BaTeNeh. —TeKCT: 2IIEeKTPOHHBIH.

3. Hayunast snextponnass OubOnuoreka «KubepJlenmHkay: caiit / Accoruanms
«OtkpbITas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pesxxum poctyma:
cBOOOHBIN. — TeKCT: ANEKTPOHHBIH.

4. DNeKTPOHHO-OUOIMOTEeUHAS cucreMa «Jlanby»: [caiT]. — URL:

https://e.lanbook.com (mata o6pamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPU30B.
0JIb30BaTesei. — TeKCT: AIeKTPOHHBIN.

S. IBC IOpaiit: snexTpoHHas 6ubnuoTeyHas cucrema: caT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum noctyma: yisi aBTOPU30B.
IIOJIb30BaTeIeN. — TEKCT: 2JIEKTPOHHBIMN.

6. y1eKTPOHHO-0ubmoTeuHast cuctema Jlonl'Y: caiit / ®I'BOY BO «/lonl 'V». —

Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenusi: 01.09.2023). — Pexum
JocTyna: cBOOOIHBIN. — TeKCT: AIeKTPOHHBIM.
1. JJekTpoHHbI Katajsor Hayunoii 6uGmmoreku [lonl'Y: pasnen caiita / Hb

Joul'Y. — Tekct: snekrponusiii / DBC Jloul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mara obpamenusi: 01.09.2023). — Pexum goctyna: mOUCK CBOOOIHBIN, SJIEKTPOHHBIE JOKYMEHTHI
— 11 monk3oBareneit Jonl'Y.

8. daexTpounblii apxuB Jloul'Y: pa3gen caiita/ Hb Jlonl'Y. — TekcT: 21eKTpOHHBIN
// OBC Houl'Y: caiir. — URL: http://repo.donnu.ru/ (nara oopamenusi: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOIHBIH.

13. ITPOI'PAMMHOE OBECIIEYEHHE

1. Windows 7 PRO (kopnoparusnas nuuen3us oY Ne 46484614)

2. Microsoft Office (koprnopatusHas auuen3us oY Ne 46472919)

3. Microsoft Visual Studio (suniensust mporpammsl Dream Spark 11st BRICIINX Y4eOHBIX
3aBEJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuun GPL, Apache,
BSD a5t cBOGOAHOTrO MPOrpaMMHOI0 00ECTIEUeHHUS ).


https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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