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Iporpamma mucrmrumas "Kone6anus u BoiHbl, ontuka"; 03.03.03 "Pagnodusuka’.

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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Iporpamma mucrmrumas "Kone6anus u BoiHbl, ontuka"; 03.03.03 "Pagnodusuka’.

Iporpammy muctmruiMHbl paspadorai(a)(u): npodeccop, a.H. Pumman A.W. (Kadenpa obmeii ¢pusuku, Otnenenue puznkn),
aif @kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
OIIK-1

CriocoOeH PUMeHSITh 0a30Bble 3HaHKSI B 00J1aCTH (PU3UKU U PAAMO(MU3UKY U UCTIONB30BATh UX|
B IpOheCCHOHATIBHON IEATENIBHOCTH, B TOM YHCIE B c(pepe Meiarornueckoi JesiTeIbHOCTH;

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):
JloJKeH 3HATh:

- (I)I/I3I/I‘IGCKI/IC OCHOBBI HBHCHHﬁ, CBA3aHHBIX C BSaHMOHCﬁCTBI/IGM CBE€Ta C BEHICCTBOM;
- OCHOBHBIC KJIACCUYECKUE U COBPEMEHHBIC SKCIIEPUMEHTAJIbHBIC PE3YJIbTAThI B 00JIACTH ONTHUYECKUX HBHGHI/Iﬁ;
- OCHOBHBIC 3aKOHBI FeOMCTpI/IlICCKOIjI 1 BOJIHOBOI OIITUKH, OCHOBHBIX METOAOB PEIICHUA ONITUYECKUX 3ada4;

- IPUHIMAIIBL pa6OTI>I nu YCTpOfICTBO COBpeMeHHOfI SKCHepHMeHTaﬂbHOﬁ afmapaTypbl I UCCIEN0BAHUA ONITUYCCKUX SIBJICHUI
U BEIICCTBA C IOMOLIBIO OIITUYECKUX METOOOB.

HoykeH ymeTh:

MMPUMECHATH O6IJ_II/IC 3aKOHBI q)I/ISI/IKI/I JUT peIIEHN A KOHKPETHBIX 3ala4 B ONITUKE U HAa MEKIUCHUITJIMHAPHBIX I'PAHULIAX
ONTUKH C APpyIrUMU obyacTaMu 3HaHHﬁ;

- CTPOUTH MATEMATUIECKUE MOJEIN HpOCTefIHIPIX OITUYECKUX SIBJICHUI Y UCIIOJIb30BATh JUI U3YYECHUA 9TUX MOHCJ’[Cﬁ
,HOCTyHHI:Iﬁ eMy MaTeMaTUYECKUI armapar.

- UCTIOJIb30BaTh COBPEMEHHbIE 00pa30oBaTeIbHbIe 1 HH(OPMALIMOHHBIE TEXHOJIOTHH AJIsl IPHOOPETeHHUsT HOBBIX 3HAHUI

HoyokeH BlajeTh:

HaBBIKAMHU pELIeHUs] ONTUYECKUX 3a7ay;
- HaBBIKAMK PabOThI C MPOCTEHIIICH U3MEPUTEILHON allapaTypou;

- HaBBIKAMK PabOThI C yueOHOW M HAYYHOH JIUTEPaTypOi

JIOJ'DKCH AEMOHCTPUPOBATDH CIOCOOHOCTh X TOTOBHOCTD:

- K PCIIEHMIO 3ada4 BOJIHOBOU U FCOMCTpI/I‘{GCKOﬁ OIITUKMH;

- 9KCIUTyaTHPOBATh COBPEMEHHYIO (PU3MUECKYIO alIaparypy U 000pyJoBaHue;

- pa6OTaTI) C COBPEMCHHbIMU O6pa30BaTeJ'II)HI>IMI/I u I/IH(l)OpMaI_II/IOHHLIMI/I pecypcamu.

2. MecTto nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO
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Iporpamma mucrmrumas "Kone6anus u BoiHbl, ontuka"; 03.03.03 "Pagnodusuka’.

HanHas quctuIuivHa (MoAayJib) BKodeHa B paszjen "B1.0.11 ucuurmiunsl (MoayM)" OCHOBHOM NPO(hecCHOHANIbHON
obpazoBarepHON porpammbl 03.03.03 "Pamrodusuka (KBantoBas u CBY snekTpoHuKa)" ¥ OTHOCUTCS K 00sI3aTeIbHON YacTH
OINIOIT BO.

OcBauBaetcst Ha 2 Kypce B 4 cemecTpe.

3. O0bemM aUCHMILUIMHBI (MOYJIS1) B 3a4€THBIX € IHHHIIAX ¢ YKa3aHHEeM KOJNYeCTBa YacoB, BbIJeJJeHHbIX Ha
KOHTAKTHYIO Pa00Ty 00y4JaloIuxcsi ¢ Npeno/jaBareieM (Mo BHAaM y4eOHbIX 3aHATHI1) M HA CAMOCTOSTEJILHYIO
padoTy o0yyamuxcst

OO01as TpyJOeMKOCTh AUCHUILIMHBL COCTABIISIET 5 3a4eTHbiX (bie) enunuil(bl) Ha 180 yaca(oB).

KonrtakTtHas padora - 108 yaca(oB), B TOM uucie jeKiuu - 48 yaca(oB), mpakTHueckue 3aHaTus - 60 yaca(oB), 1abopaTopHbie
padorhI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHO!N padoThl - 0 yaca(oB).

CamocrositesibHast pabota - 36 vaca(oB).
KouTposns (3auét / x3amen) - 36 yaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJISI IUCIUIUTIHBL: SK3aMeH B 4 ceMecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BUI0B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON Pa6OThI O JUCHHUILIHHE (MO/IYJIIO)

Buabl 1 yackl KOHTAKTHOI PadoThI, Camo-

HX TPYA0EMKOCTh (B 4acax) CTOSI-

N Pazeant qucuumimnb / Ce- |Texmun,VIexnun|IIpaxTu-[IIpaktu-JIadopa-Iaopa-| TeIb-
MOy sz MECTP| Bcero | B 3J. |4eckue | YecKue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL| B3I pa-

Bcero | cdopme | Bcero | popme | OoTa

Tema 1. 'eomerpuueckas ontuka. MarpuuHbiil
1. |cmoco6 omvcaHusi HEHTPUPOBAHHBIX ONTUYECKUX 4 6 0 9 0 0 0 9
CHCTEM.

Tema 2. 3/m npupopa ceera. Onucanue 3/M BOJH.
2. |OcHoBHBIE (POTOMETPHYECKIE TOHATHS U 4 2 0 0 0 0 0 2
BEJITUMHBI.

3 Tema 3. HemoHOXpOMaTH4YeCKOE U XaOTHYECKOE 4 2 0 2 0 0 0 2
W3ITyYCHIE.

Tema 4. PacnipocTpaHeHue, peJoMIIeHHE 1
4. |oTpaxeHue cBeTa B M30TPOIHBIX CpPeAax. 4 4 0 4 0 0 0 2

Tema 5. Unrepdepenus. [IByxityueBast

5. 4 4 0 4 0 0 0 2
uHTepQepeHusl.
6. (Tema 6. MHorosry4yeBast uHTEpQEepeHIHs. 4 4 0 5 0 0 0 4
7 Tema 7. Mudpakuua. Judpakuusa Openens. 4 4 0 5 0 0 0 4
8. |Tema 8. Mudpaxmms Ppaynarodepa. 4 4 0 6 0 0 0 4
9 Tema 9. duznyeckue 0CHOBBI roJIOrpaguu. 4 2 0 0 0 0 0 1
10. Tema 10. PacipocTpanenue cBeTa B aHI30TPOITHBIX 4 3 0 6 0 0 0 2
cpenax.
Tema 11. HTepdepeHnns NoIspu30BaHHBIX BOIH
11. |npu npoXoXJeHUN Yepe3 KPUCTAILIbI. 4 3 0 5 0 0 0 2
Tema 12. BparteHue II0CKOCTH MOJISIPA3AIIAN B
12. |KpUCTAIITMYECKHX TeJlaxX U aMOP(HBIX BEIIECTBAX. 4 2 0 2 0 0 0 2
13.|Tema 13. PaccesiHue cBeta. 4 0 0 0 0 0 0 1
14.|Tema 14. ®otoadpekT. 4 2 0 2 0 0 0 2
15. Tema 15. MznyueHue abCOIOTHO YEPHOTO TeJa. 4 2 0 4 0 0 0 1
16.|Tema 16. Jlazepsr. 4 2 0 0 0 0 0 1
DAEKTPOHHBH
Crpannua 4 u3 11. Il YHHBEPCHTET



Iporpamma mucrmrumas "Kone6anus u BoiHbl, ontuka"; 03.03.03 "Pagnodusuka’.

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 17. HenuHelHble ABJIEHNUS B ONITHUKE

17. ’ 4 2 0 0 0 0 0 1

1Toro 48 0 54 0 0 0 42

4.2 Cogep:kanne JUCIHUATLIHHBI (MO TyJIs1)
Tema 1. 'eomeTpuueckas onTuka. MaTpHYHbBIA CII0CO0 ONUCAHUS EHTPUPOBAHHBIX ONTHYECKUX CHCTEM.

I'eomeTprueckas Kak mpeJiesIbHBIA CIydai BOJHOBOM ONTHKU. Y paBHEHHE SMKOHaIa M 00bsICHEHNE HalpaBJIeHUS
pacrnpocTpaHeHHsI Jlyya B ONTHYECKH HEOAHOPOJHBIX cpenax. LlenrpupoBanHas onrtryeckas cucrema (LIOC) u ee
KapIvHAJIbHBIE 3JIEMEHThI. MaTpUYHBIHA CII0c00 ONMCaHus LEHTPUPOBAHHBIX ONTHYECKUX cucteM. [locTpoenne n3o0paxeHus B
HOC. Ipocreiinme ontruyecKkue TpHOOpsl. AGOEpaly ONTHYECKUX CHCTEM (aCTUIMaTu3M, cheprueckast 1 XpoMaTHdecKast
abOeparmn)

Tema 2. 9/m npupojaa ceera. Onucanue 3/M BoJH. OcCHOBHbIE (PpOoTOMETPUYECKHE MOHSATHS U BeJHIHUHbBI.

XapaKTepuCTUKa ONTUIECKOTO Iuara3oHa 3/M BoH. OcoOeHHOCTH BUIMMOTO TUana3oHa. MecTo ONTHKY B (pU3MUYECKOil HayKe
U €€ poJib B HAYYHO - TEXHUYECKOM Iporpecce. Onucanue 3/M BojH. CTpYKTypa IIIOCKOHM /M BOJIHBL U €€ MpeJICTaBJIeHNE B
KoMmIuiekcHoH popme. Cpepruueckue BoHbL. [I0THOCTh MOTOKA SHEPTUX U UMITYJIbca 3/M BOJIH. Pacripenenenue miotTHOCTH
MOTOKA SHEPruu Mo ceueHuio mydka. ['ayccop myuok. I[noTHOCTh UMITyJIbCa 3/M BOJIHBL. JlaBjieHUEe CBETa, €r0 OTKPBITHUE,
nposiBjieHue u npuioxenus. Crosiurie BoHbl. BrueHus. DKcnepuMeHTaIbHOE JOKA3aTeIbCTBO 3/M MPUPOBI CBETA.
IMonsipuzauus /M BosiHbl. Bugpl nossipuzauuu. Yucao He3aBUCUMBIX nossipu3atuid. OCHOBHbIE (POTOMETPUUECKUE TOHATUS U
BeJMUKHbl. COOTHOILIEHUS] MEXAY SHEPTETUUECKUMU U CBETOBBIMHU XapaKTEPUCTUKAMU U3TyUYEHHUSL.

Tema 3. HeMOHOXpOMaTH‘leCKOe U Xa0TUIECKO€ U3JyuYeHue.

CriexTp aMIIMTYA U cekTp (a3 usnyueHus. CnekTp UMITyJIbCOB U3nyueHus. COOTHOLIEHUE MEX Ay MPOJOIKUTEIbHOCTBIO
VIMIIYJIbCOB U IIMPUHON cniekTpa. EcrecTBeHHas mmpuHa nuHuM u3nydyenus. Knaccuueckas moaens usnyuarens. JlopeHuesa
(popma 1 mupuHa MMHUM U3MydeHus. Bpemsa uznyuenus. Popma muHuM noriomenus. KBasuMoHoxpoMaTUyeckast BOJIHA.
YimpeHue crieKTpabHbIX TUHAA. OTHOPOAHOE U HEOJHOPOIHOE YIIMPEHUE. Y JapHOe yIIMpeHHe. JJoIepoBcKoe yIIpeHHe.
Xaoruueckuii ceeT. Cynepnosunys BOJH co cliy4ailHbIMU (bazamul. Bpems pa3pemenus. Bpems korepentHoctu. IiniHa
KOorepeHTHOCTH. PIyKTyaluu IIOTHOCTU IOTOKA SHEPIUU Xa0TUYECKOrO CBETa.

Tema 4. PacnpOCTpaHeHne, npeJomMiieHUE 1 OTPaKeHue ¢cBeTa B U30TPOIIHBIX Cpeaax.

HopmaibHast u aHoMasibHast qucnepeuu. OTpaxeHre W MpeIOMICHHE CBETa Ha TPAHUIIEe MEKITy AUJICKTpuKamu. PopmyIisl
Openens. [TonHoe oTpaxkenue ceera. CBOICTBA NPEIOMIIEHHON BOJIHBI. DBaHECHIEHTHAsl BOJIHA. DHEPreTUYeCKre COOTHOIIEHU ST
TIPY TIPEJIOMJICHUY U OTPakeHUU CBeTa. Vcronb30BaHUe SIBJICHUS TTOJTHOTO OTPaXXeHUs B MpaKkTUKe. CBETOBOJIBI.

Tema 5. UnTepdepennus. JIByxJjydeBas uHTep (pepeHus1.

HByxiydeBast uHTEpEpeHIIus, OCyliecTBIsAeMas AejeHreM aMmIuuTyasl. arepdepomerp Maiikenbcona. [TpuumHbt
pasMbiBaHus noJjioc uHTepdepeHunu. MatepdepeHus HeMOHOXPOMAaTUYECKOTro cBeTa. BugHocTh nHTEphepeHIIMOHHOM
kaptunbl. [Tpunuun @ypoe - cnekTpockonuu. [Ipyrue nByxiyueBbie untepdepomerpsl. [IByxiaydeBas untepdepeHuus,
OCyILleCTBIIsIeMast JieJieHueM BOJIHOBOro (ppoHTa. Cxema FOHra. HTepdepenius B 6esom cBere. CTOUHMK KOHEYHOTO
pasmMepa. BpemeHHasi U MpOCTPaHCTBEHHAs KOT€PEHTHOCTh. 3BE3IHbII HHTEPPEpOMETD.

Tema 6. MHoroJyueBast untep epeHmus.

MsuorosydeBasi uHTEepdepeHIus1, co3JaBaeMast MeTOIoM JiesieHus: amrumtyasl. HTepdepomerp Padpu-Ilepo. [Iponyckanue
unrepgpepomerpa Padpu-Ilepo. Gynkus Diipu. Paspemaomas criocooHocTs. PakTOphl, OrpaHUYUBAIOLINE €€.
Hucnepcuonnas obiacts. HTEpdepeHonHble cBeToduabTpsl. HTEpdepeHIys B TOHKUX IUIeHKaxX. [JuajekTpudeckue
3epKaia.

Tema 7. Incppakuus. qudpaxiua Ppenes.

7 IpubamxeHHbI MeTo | pacyeTa JudpakiroHHbIX KapTiH. [TpuHiun [Noiirenca ®penens. dudpakums Ha Kpyriom
OTBEPCTUU U KPYIJIoM Jucke. ['pacduueckuil Metoa cnoxeHus aMrutya. Meton 30H Ppenens. 30HHas MIaCTMHKA Kak JIMH3A.
dazoBas 30HHas TacTUHKA. [udpakius Ha MPSAMOIMHEHHOM Kpae osyOecKoHeYHOoro sKkpaHa. Judpakums Ha menu.
Crupans Kophio.

Tema 8. Iucbpakuus ®paynrodepa.

O6nactp audpakimu Ppayrnrodepa. Judpakimsa Ha IPsIMOYTOJbHOM OTBepCTUH, ieu. JudpakinonHas pemerka. ®asopast u
amruMTyaHas perietku. Haknonnoe nagenue. [Judpakiys Ha NepuouyeckuX HepephIBHBIX CTPYKTYpax. Judpakuus Ha
YAbTPa3BYKOBBIX BoHaXx. OcHOBHbIE MoHATUsA Pypbe-onTrku. JIMH3a, KaK 3JIeMEeHT, OCYIIECTBIISIONINN peodpa3oBaHue
dypee. [Ipenen paspemniaronieil ClIoCOOHOCTH ONTHYECKUX pudopoB. Mertoa azoBoro KoHTpacta. OCHOBHbIE TOHSTHS O
MPOCTPAHCTBEHHOW (PUIIbTPAIIU U300PaKEHUIA.

3AE
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Iporpamma mucrmrumas "Kone6anus u BoiHbl, ontuka"; 03.03.03 "Pagnodusuka’.

Tema 9. ®u3nyeckue 0CHOBBI rojorpaduu.

Hudpaxims cBeTa Ha TapMOHUYECKOH Ar(paKIMOHHOM pereTke. CXeMbl 3aIiCH 1 BOCCTAHOBJIEHHUST TOHKOCIOWHBIX
rosiorpamm. Meton I"abopa. Cxembl 3a1MCH ¥ BOCCTAHOBJIEHHUsI TOJICTOCIIONHBIX rosiorpamMm. Meroa [denucioka. [Tonyyenve
LIBETHBIX OOBEMHBIX N300pakeHu. BoccTaHoBIeHNE BOTHOBOTO (DpoHTa B GesioM ceeTe. [IprMeHeHue rojiorpamMm.

Tema 10. PacipocTpanenne cBeTa B aHH30TPONHBIX CPeIax.

TeH30p M3IEKTPUYECKON MPOHUIIAEMOCTH. PacripocTpaHeHre IIOCKOM 3/M BOJTHBI B aHU30TPOITHOM cpefie. 3aBICUMOCTh
JIy9eBOU CKOPOCTH OT HAIpaBJieHHs. DIUIAIICOU JIy4eBHIX cCKopocTeld. [IBoitHoe yuenpenomitenue. [Toctpoenue [oiireHca ams
Pa3IMYHBIX CTy4aeB IpetoMiieHus. [loaspusaiys npu JBOHHOM JiydernpesoMieHud. [1osipr3amoHHbIe YCTPOKCTRa.

Tema 11. UaTepdepeHus noasApu30BaHHBIX BOJH NPH NP 0X0K/AeHUH Yepe3 KPUCTANIbI.

HckyccTBeHHAS] aHU3OTPOITHS, CO3/IaBaeMast MeXaHMIeCKUMH Jedopmarsami. [IpakTiaeckoe mpruMeHeHne
vHTep(EPEHIIMOHHOTO METO/IA IS aHAJIN3a MEXaHMUEeCKHUX HaNpsDKeHMHA. VICKycCcTBeHHAsI aHM30TPOIHsI, CO3/1aBacMast
anekTpryeckuM nosieM. ekt Keppa. [Ipaktiueckoe npumenenue apdexrta Keppa. MckyccTBeHHas aHU30TPONIHS,
co3aBaeMasi MarHUTHBIM 1ioJieM. Kpucraumimaeckue tiactuaka "1/4", "1/2" u "1".

Tema 12. Bpamenue nioCcKoCTH NOJISIPU3AIUHA B KPUCTAINYECKUX TeJIaX U aMOp (PHBIX BellecTBaXx.

BpaH.ICHI/IC TJIOCKOCTH NOJIAPU3allMA B KPUCTAJUIMYECKUX TECIaX U aMOpq)HLIX BCIIECTBAX. 3akoH buo. ITocTosiHHAsS BpallleHuA.
yIIeJILHaSI MOCTOAHHAA BpalliICHUS. l'umore3a CDpCHCHH. SHCMCHTapHaH (bCHOMCHOIIOFI/I‘JCCKaH TCOpHA BpallleHUA INIOCKOCTU
NOJIApU3alu. Onrnyeckas n3omMepus. OnTuyecKky aKTUBHBIS BEIIECTBA. Bpa]lleHI/IC TJIOCKOCTH NTOJIAPpU3allii B MArHUTHOM
I10JIE.

Tema 13. Paccesinue cBera.

Hpnpona MMPOLECCOB pacCesIHUA CBETA. PaneeBckoe paccesasHrue U pacceaHue Mu. Paccesnue cBeTa B MYTHBIX Cpeaax.
Paccesnue cBera Ha (I)HyKTyaIII/IHX IIJIOTHOCTH. 9(1)(1)CKTI/IBHO€ CEUYCHUE pacCesiHrA CBCTA. dusnyeckas CYHIHOCTb pacCeAHUA
MaHlIGJII)IHTaM-BpI/UIJHOE)Ha. KOM6I/IH3HI/IOHHOG paccessHruC CBECTa. HpaKTI/I‘IeCKOC HCIOJIb30BAHUE METOAOB pacCessHNA CBCTA.

Tema 14. ®oT03¢ PpekT.

Onsitel CToNeTOBA IO UccnenoBaHuo (hotodddexta. OCHOBHBIE IKCNIEPUMEHTAIBHBIE 3AKOHOMEPHOCTH (poToaddera u ux
WCTOJIKOBaHHUE. Y paBHEeHNe DHHINTENHHA U THIIOTe3a O CBETOBHIX KBaHTax. OnpezneneHue nocrosiHHol [Tnanka u3
oroadpdexra. PoTO3NEKTPUUECKHE TPUEMHUKH CBETA: (DOTOINIEMEHTHI, (POTOYMHOKUTEIH, (POTOAUOIBI U
3JIEKTPOHHO-ONITUYECKHE TTPe0Opa30BaTeIIn).

Tema 15. 31yuenue adCcoJIOTHO YEPHOTO TeJa.

3akoH Kupxroga. A6comoTHO YepHOe Tesio. 3aKOHbI M3JIydeHnsT a0comoTHO YepHoro Tena. Popmyna Panes [Ixunca.
VisrpacuoneroBas karactpopa. Popmyina [Tnanka. Beisoa dopmyast [Tnanka nmo SiHmreliHy. OnTHyecKue mepexopl.
CrioHTaHHOE M3JTy4YeHue, MOTJIOIEeHNe, BhIHYKAeHHOe n3iydeHne. KoadpuimenTts! iHIITEHA TS CIIOHTAHHOTO M3JTyYeHus,
TIOTJIOIIEHUS 1 BHIHYX/IEHHOTO M3JTyYeHHUs].

Tema 16. JIazepbl.

ITpoxoxnenue ceeta yepes cpeny. 3akoH byrepa. Cssa3b k03(h(pUIMEHTOB DUHTIITEWHA ¢ MAKPOCKOIIMYECKUMU [TapaMeTpaMu
cpenpl. Ycnosue ycunenus. uBepcus HaceneHHocTU. OnTUYecKre yeunuTeau. Bo3aercTere cBeToBOro noToka Ha
HaceJIeHHOCTb ypoBHell. Co3aHne MHBEpCHOM HaceleHHOCTU. [IprHimnuansHad cxema nasepa. Ilopor renepauyu. Meton
MOJyJIMPOBaHHOM no6poTHOCcTH. XapakTepructiuka HeNe n nepectparBaemMoro Jia3epos.

Tema 17. Hetunelinbie ABJIEHHSI B ONITHKE.

Ncroynnky HenmMHeWHOH nonsipu3oBaHHOCTH. KBagpaTtinunast HeJIMHEHHOCTD ¥ HEJIMHEHHOCTH 60Jiee BHICOKMX MOPSI/IKOB.
I'eHepanys KpaTHBIX, CyMMapHBIX M Pa3HOCTHBIX FAPMOHHUK. Y CJIOBUE IPOCTPAHCTBEHHOIO CUHXPOHU3MA AJIS1 YABOCHUSA
yactoTsl. CaMOBO3/IeliCTBHIE CBeTa B HeJIMHeNHOH cpeae. CamookycupoBka U camoaudpakuus. BeiHyxaeHHOe
KOMOMHAIIMOHHOE paccesiHUe CBETa.

5. lepedeHb y4eOHO-METOAIECKOTO 00€CIEeUYEHHS UIA CAMOCTOSITEJNbHOM Pa6oThHI 00yJalOmIXCcs Mo
JUCHUIINHE (MO/LYJII0)

CamocrosiTesnbHasi padoTa 00yJalomMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HemocpeAcTBeHHOro yuactust. CamocrositesnpHast paboTa MoipasaensieTcss Ha CaMOCTOSTENbHYIO paOOTy Ha ayIMTOPHBIX
3aHSTHSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO paboTy. CamocTosTesbHas paboTa 00yYaloMXCs BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEJbHBIX TeM (Pa3/esioB) JUCUMIUIMHBI, TaK U MIPOPadOTKY TeM (pa3JiesioB), OCBANBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMoCTOsITebHOM paboThl 00Y4YaIoIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 331aHKsI, HATIPABJIEHHbIE Ha 3aKPeTUIeHNe 3HaHWI M OTpabOTKY YMEHHI U HaBBIKOB,
FOTOBATCS K TEKYLEMY U IPOMEKYTOYHOMY KOHTPOJIIO MO AUCLIUTUIUHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS perJlaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH IMTepaTypoOil M SJEKTPOHHBIMI 00Pa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsiok opraHu3aLuK 1 OCYIECTBICHIS 00pa30BaTEIbHOM AeSATEIFHOCTH 10 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IPUKA30M
MuHucTepcTBa HayKH 1 Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont Peneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

SAEKTPOHHBH
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VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIll yHUBEpCUTET"

[TpaBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEkKJEHHs BBICLIIETO
npodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuii) ¢enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl KazaHckoro (IIpuBoskckoro) deaepaibHOro yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEICTB MO JUCIHHUIINHE (MOIYJII0)

POoHJI OLIEHOUHBIX Cpe€ACTB IO AUCHUIIMHE (MOI[yJ'IIO) BKJIIOYACT OLEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIE HA ITPOBEPKY OCBOCHUA
KOMHCTCHHHI;'I, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HaBBIKOB. POH]I OLIECHOYHBIX CpE€ACTB BKIIOYAET OEHOYHbBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMe)KyTOLIHOfI aTTeCTalluu.

B ¢oH/ie OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

— COOTBETCTBUE KOMITIETEHIMH IJIaHUPYEMBIM pe3yJibTaTaM 00ydYeHHs IO JUCIUIUIMHE (MOJLYIIO0);
— KpUTEpUH OLICHUBAHUS C(hOPMUPOBAHHOCTH KOMIIETEHIIUI;

— MeXaHu3M (pOpMHUPOBAHUSI OLIEHKH 110 TUCIUATUIUHE (MOAYJIIO);

— OMHUCAHKE MOPSI/IKA IPUMEHEHHUST ¥ TIPOLEyPhl OLIEHUBAHUS [JTs1 KAXK/I0rO OLIEHOYHOTO CPE/ICTBA;
— KPUTEPUH OLIEHUBAHUS TSI KAKIOTO OIIEHOYHOTO CPE/ICTBA;

— COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPEeAbABIIAEMBIC K HCﬁCTBHHM 06y11a101111/1x05{, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3JIMYHbIX TUIIOB.

DoHJ] OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE HaxoauTcs B IlpunoxkeHun 1 K mporpaMme JUCHUIIMHBL (MOIYJIIO).

7. IlepedeHnb JATEPATYPhI, HEOOXO0JUMOM JJIsT OCBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOJYJIsI) TIpEIIoIaraeT u3y4eHne OCHOBHON ¥ JOTIOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTtypa
MOXKeT OBITh JIOCTYITHA OOYYAIOMIMCS B OTHOM W3 JBYX BapUAHTOB (JIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10roBopos ¢
npaBoobJIaIaTe sIMu;

- B leyaTHOM Bujie - B HayuHott 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaroIiuecs moyJanT YIeOHyI0 IUTepaTypy Ha
aOGOHEMEHTE TT0 YUTATETLCKUM OMJIeTaM B COOTBETCTBHU C TIPABIJIAMU TIOJTb30BaHUsI HaydHO! OMOIMOTEKOM.

DIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIOHHO U3 JI00OH TOYKHM MPU BBEJCHUU 00YYaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HConb30BaHUM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH ObITh YKOMILUIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KaKIOr0o U3 U3JaHUI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 aK3eMIuIsApa JOTOIHUTEIPHOM JIUTepaTyphl Ha
Ka)k10r0 00y4alolerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBAMBAIOIINX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI M OTIOJHUTENBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsi OCBOSHUS JUCIMIUIMHBI (MOJLYJIS), HAXOUTCS
B [Ipmnoxenun 2 k paboueii mporpamMmme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO TP U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHWN KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

AxmanoB C.A. 7 ®usnueckas ontuka. (M3a-2e.) - http://review3d.ru/axmanov-s-a-fizicheskaya-optika-izd-2e
I'eomerprueckas ontuka. LleHTprpoBanHble onTHyeckue ciucteMsl - http://dspace.kpfu.ru/xmlui/handle/net/116170
MartpuyHblii METOJ] OTIMCAHUS IIEHTPUPOBAHHBIX ONTHYECKUX cucTeM - http://old.kpfu.ru/f6/k1/bin_files/40.pdf

Merton ykazaHusI K BBIIIOJHEHHIO JJabopaTopHbIX padot. MHTepdepentms cera - http://old.kpfu.ru/f6/k1/bin_files/30.pdf

DKcrnepruMeHTaNIbHbIE 3314 001Iero (hPM3UYEcKOoro NpakTUKyMa I0 OoNTHKe. I eoMeTpuyeckas oNTUKa -
http://libweb.kpfu.ru/ebooks06-IPh/06_40_000990.pdf

DKCcIepUMEHTATbHBIE 3a/1a9 001ero (PU3NIECKOro MpakTUKyma o ontuke. Judpaknus ceera -
http://libweb.kpfu.ru/ebooks06-1Ph/06_40_001049.pdf

DKcrepruMeHTaNIbHbIE 3a1a4 001Iero (hM3UYecKoro NpakTUKyMa 1o ontuke. [lonaspusanus ceera -
http://libweb.kpfu.ru/ebooks06-IPh/06_40_000990.pdf

9. MeToanuecKHe YKa3aHUA AJIA 00YUAIOMIMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

3AE
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

Jlo nexuyy CTyIeHT AOJDKEH BCIIOMHUTB TO, UTO ObLIO M3JIOKEHO Ha Mpeaplaymiel Jekuun. Padora cTyaeHTa Ha
JIEKLIMH - CJIOKHBIN BUJI TIO3HABATEIbHOW, MHTEIUIEKTYaIbHOM paboThl, TpeOYyIOIel HalpshKkeHus, BHIMaHus,
BOJIM, 3aTpaT HEPBHOW M (pU3MUECKOi SHeprur. Bech yueOHbIN MaTepua, cCooOIIaeMblil pernojaBaTesem,
JOJDKEH He TIPOCTO MpOcaymmBaThesi. OH 10JKEeH ObITh aKTUBHO BOCIIPUHSIT, T.€. YCHIBIIIAH, OCMBICIIEH, TTOHSIT,
3acpukcupoBaH Ha Gymare ¥ 3aKperuieH B namsTu. MeTouka paboThl CTyJeHTa Ha JIEKIIMHA He MOXET ObITh
CBeIeHa K KAKOMY-TO E€IMHOMY PELIENTY, XOTs, TEM HE MEHeE, COAEPAKUT OCHOBATEIBHYIO HCXOIHYIO
“H(pOPMATUBHYIO OCHOBY. IIpHcTymnas K ciryniaHuio HOBOro y4eOHOro MaTepraa, MoJie3HO MBICJIEHHO YCTaHOBHUTh
€ro CBA3b C paHee N3yYeHHBIM MaTepraioM. Ciield 3a TEXHUKOW YTeHUs JIeKIUH (aKLEHT Ha CyLIECTBEHHOM,
MOBHIIIIEHNE TOHA, U3MEHEHNe PUTMa, Nay3a U T.I1.), CTYJEHT JOJIKEH BCJle]] 3a MperojaBaTesieM yMeTb BbIIENATh
OCHOBHBIE KaT€TOPHH, 3aKOHBI U MIX COZIEp)KaHue, IIPOOJIEMbI, X BO3MOKHBIE PEIIeHNsI, JOKA3aTeIbCTBA 1
BBIBOZIBI. OCYyIIECTBIIsAS TaKylo paboTy, CTY/IEHT 3HAYUTEILHO 00JIerynT cebe MOHNMaHKe y4eOHOro MaTepuaia,
€ro KOHCIIEKTHPOBaHME U JlaJIbHeIIIee N3yYeHne. 3annch JIEKIUH SBJISIETCS] BAXKHEHUIIIUM 3JIEMEHTOM paOoThI
CTyZIEHTa Ha JIEKLIUH.

IMPaKTUYIECKUE
3aHATHA

IpakTryeckoe 3aHsATHE ? (POpPMA CUCTEMATHYECKUX YUEOHBIX 3aHSATHI, C IOMOIIIBI0 KOTOPBIX 00yYaloIIuecs
M3YyYaloT TOT WM MHOM pa3fie opee/IeHHON HayYHOW QUCIUIUIMHBI, BXOASIIEH B COCTaB y4eOHOro IiaHa.
[pakTryecKue 3aHATUS CBS3aHbI, KaK MPABUIIO, C IETAIbHBIM Pa300pOM OT/IEJIbHBIX BOIIPOCOB MPOTrPAMMBI.
VueOHbll MaTepuall OyJIeT 3aKperlIsThCS Ha MPAKTUIECKUX 3aHATUSAX KaK B pe3ysibTare OOCYKICHHUS U aHAM3a
JIEKIIMOHHOTO MaTepuaia, Tak U C TIOMOIIBIO PEIlIeHUs POOTIEMHBIX CUTYyalUi U 3a7a4. [Ipy 3TUX yCIOBUsIX
CTY/IEHT HE TOJIbKO XOPOIIIO YCBOMT MaTEpUall, HO U HAYUYUTCsI IIPUMEHSITh €ro Ha MPAKTUKE, a TAKKE TOTYUUT
JIOTIOJTHUTEILHBIA CTUMYJT (M 9TO OYeHb BAXHO) JUIsl aKTMBHOUM MPOPa0OTKHU JieKIuu. [Ipr caMoCcTosITeIbHOM
pellIeHnH 33124 HY)KHO OOOCHOBBIBATH KX IBIN TAI PElIeHUsI, UCXO/Is U3 TEOPETUIECKUX MOIOKEHUH KypCa.
Perienue 3aau cieyer usiarath noJpoOHO, BEIYUCICHHUS PACIIOaraTh B CTPOroM MOPsiAKe, OTAeIss
BCIIOMOTaTeJIbHbIe BHIUKMCIIEHUSI OT OCHOBHBIX. PellieHuns mpu He0OXOAMMOCTH HYKHO COIPOBOXAATh
KOMMEHTapHUsIMU, CXeMaMH, YepTexamu 1 pucyHkamu. ClieyeT IOMHHTb, YTO pelieHrne Kak ol yueOHO! 3a1aun
JIOJKHO JTOBOAUTHCS IO OKOHYATEILHOTO JIOTUUECKOTO OTBETa, KOTOPOro TpedyeT YCIOBKeE, U [0 BO3MOKHOCTH C
BBIBOJIOM. [loyueHHbIN OTBET ClielyeT MPOBEPUTh CIIOCOOAMM, BHITEKAIOIIMMHU U3 CYILeCTBa JaHHOU 3anauu. [Tpu
MOITOTOBKE K MPAKTUYECKUM 3aHSATHSM CJIeyeT UCIIOIb30BaTh OCHOBHYIO JINTEPATYPY U3 MPEACTABIEHHOTO
CIIMCKA, a TAKXKE PYKOBOJICTBOBAThLCS IPUBEACHHBIMU YKA3aHUSMU U pekoMeHaauusamu. st Hanbosee riyGoKoro
OCBOEHUSI TUCIMIUTMHBI PEKOMEH/IyeTCsl U3y4aTh JIUTEPATypy, 0003HAUCHHYIO KaK ?/I0MOJIHUTEbHAsS? B
MPEJ/ICTABJICHHOM crucKe. Ha MpakTHUeCKMX 3aHSATHAX IPUBETCTBYETCS] AKTUBHOE YUacTHe B 00CYKICHUN
KOHKDETHBIX CHTYallMii, CHOCOOHOCTh Ha OCHOBE MOJTyUeHHbIX 3HAHUI HaX0quTh HanboJee 3(pPpeKTUBHbIE
pelieHHst IOCTABICHHBIX POOJIeM, yMETh HAXOAUTh MOJIE3HbIN IONOIHUTENbHBIA MaTepPUal 10 TEMATUKE
3AHATHH.

€aMocCTOsI-
TeJibHas paboTa

B nponiecce camocTosITeNnbHONM pabOTHI CTYAEHT MPUOOPETAET HABHIKKA CAMOOPraHU3al1, CAMOKOHTPOJIS,
CaMOYIIPaBJIEHUS] U CTAHOBUTCSI aKTUBHBIM CAMOCTOSITEIbHBIM CYOBEKTOM YUeOHOM JIeSITETbHOCTH.
OG6yyarommmiics caMOCTOSATENHHO ONpeessieT peKUM CBOei BHeayAMTOPHOH paboThl M Mepy TpyJa,
3aTpavyrBaEMOro Ha OBJIaJIEHNE 3HAHUSAMH ¥ YMEHHUSMH 110 KaXI0W JUCIUIUINHE, BHIIOIHSIET BHEAYyAIUTOPHYIO
padoTy 1o MHIVBUAYAILHOMY IIJIaHY, B 3aBUCHMOCTH OT COOCTBEHHOM MO/ITOTOBKH, OI0/)KETa BPEMEHH U PYTUX
YCJIOBUH.

ExenHeBHO 00yYaIOIIUIACS JOKEH YAEISTh BHITOJHEHHUIO BHEAYIUTOPHON CAaMOCTOSITEIbHOIN paboTHl B CpeJHEM
HE MeHee 3 4acoB.

[Ipw BHINOJHEHNM BHEAYJUTOPHON CAaMOCTOSITEILHOM paboThl 00YUaIOIMIACS UMEET IpaBo 00pararhes K
TIperno/IaBaTeio 32 KOHCYJIbTAlMEH ¢ LIeJIblo yTOYHEHUS 3aJaHusl, (POPMbI KOHTPOJISI BHITIOJTHEHHOTO 3aaHHUS.
KoHTpoJb pe3ynbTaToB BHEAyAUTOPHOM CaMOCTOSITENILBHON padOThI CTYIEHTOB MOKET ITPOBOJUTHCS B
MTUCbMEHHOM, YCTHOH MIJIM CMEIIaHHOW (hopMe C MpeACTaBIeHUEM POAYKTa JesITeIbHOCTH oOyyalomerocsi. B
KadecTBe (hOPM U METOJIOB KOHTPOJISI BHEAYJUTOPHOMN CAMOCTOSITEIbHON pabOThl MOTYT OBITh UCIIOJIb30BAHBI
3a4eThl, TECTUPOBAHUE, CAMOOTUETHI, KOHTPOJIbHBIE pa0OTHI, 3aIIMTa TBOPUECKUX padoT U Jp.

9K3aMCH

IIpu moAroToBKe K 3K3aMeHY KeIaTeIbHO BECTH KPaTKUI KOHCIIEKT M3yYeHHOIO MaTepraia, Ha KOTOPOM
JIAKOHMYHO M CKaTo, HO YeTKO U pa300pUMBO 3aIIMCAHO caMoe IlaBHoe. [lepe]] cocTaBieHneM KOHCIIEKTa
TOJIE3HO OErJIO MPOYUTATh KOHCTIEKTUPYEMbIH MaTeprall. ITO IOMOXKET O3HAKOMHTBCS C TEMOH, OLIEHUTh 00beM
paboThI 0 BHUMATEILHOMY U3YUESHHIO MaTepuala U poayMath CTPYKTypy KoHcniekta. Hanbosee BaxkHble
(opmyel pekoMeHIyeTCs BRIAEIATH (IIBETOM WM HogdepkuBanuem). [Ipu n3ydeHnn Toro nim nHOTo
(bu3MYecKoro 3akoHa, KpoMe (POpMyIMPOBKY U MaTEMAaTHUYECKOH 3aICH 3aKOHa, ClieayeT 0OpaTUTh BHUMaHHe Ha
ONBITHI, KOTOPBIE OOHAPYKUBAIOT 3TOT 3aKOH Y OATBEPKIAIOT €r0 CIPABEeJIMBOCTD, TPAHHLBI M YCJIOBUS €0
MIPUMEHUMOCTH. TaK:Ke MOJIE3HO OTMETHTh, KaK 3TOT 3aKOH HMCIOJIb3YETCs Ha MpakTHKe. To ke camoe MOKHO
CKa3aThb U 00 U3yvaeMoil Teopud B LieJIoM. [IoMHMO OCHOBHBIX TTOHSTHUIA, ITOJIOKEHUI, 3aKOHOB U ITPUHIIMIIOB
TEOPHH CliefyeT OOpaTUTh BHUMaHUE Ha OIIBITHI, Oaroapsi KOTOPHIM OblIa CO3[aHa 3Ta TEOPH s, SKCIIEPUMEHTH,
TIOATBEP:KAAOIIIE €€ CIIPaBeIIMBOCTb. BCcrioMHMTE, Kak MCOb3yeTcs JaHHASA Teopus Ha NMpakTuke. [Ipn
W3YYEHUH KaKHUX-THO0 (PU3MYECKHX IPOLIECCOB, IOMUMO ITPU3HAKOB STHX ITPOLIECCOB M YCIOBUI UX IIPOTEKAHUS,
TIOJIE3HO TI0Ka3aTh, KAK OHU UCHOJIB3YIOTCS (WM, HA000POT, KaK ¢ HUMH OOPOTBCS, €CIU 9TO BPEJHBIC
TIPOSIBJICHHS TIPOLIECCOB) Ha MPaKTHKE.

Crpanyna 8 u3 11.
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Iporpamma mucrmrumas "Kone6anus u BoiHbl, ontuka"; 03.03.03 "Pagnodusuka’.

10. ITepeyenb nHQ OPMAIUOHHBIX T€XHOJOTHIA, HCIOJIb3YEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo JUCHUILIHHE (MOIYJII0), BKJIHYAs NepedyeHb MPOrpaMMHOro odecnedeHuss 1 HH(pOPMANMOHHBIX CIIPAaBOYHbIX
cucTeM (IIpH HEO0XOJUMOCTH)

[NepeueHb MHGOPMAIIMOHHBIX TEXHOJIOTUH, UCIIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOLIECcca MO TUCIMILTIHE
(Momy0), BKJIIOUas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei MporpaMmme JUCHMUIUIAHBI (MOYJISI).

11. OnucaHne MaTepuAIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOII JJIsl OCYIIECTBJIEHHS 00Pa30BaTEJILHOI0
npoiuecca no JUCIHUILIIHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOe 00ecrieueHrne 00pa3oBaTeIbHOrO Mpoliecca MO0 JUCIUILIMHE (MOJIYJII0) BKIIIOUAET B ce0s1 CleayIome
KOMIIOHEHTH:

IomereHus TSI CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUIEKTOBAHHBIE CIICIMATN3UPOBAHHON MeOebIo (CTOJBI U
CTYJIbsI) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOU C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTd "VIHTepHeT" 1 oOecrieueHneM JoCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTenbHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOH padoTEI ¢ IpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 npuHTep 1)1 pacnevyaTky pa3gaTOYHbIX MaTepPHUaIOB.

MynpTUMeaniHas ayAUTOPHSL.

12. CpeacrBa aganranuu NpenoaaBaHus JHCIHILIMHBI K MOTPEOHOCTAM 00yUYaIomUXCcs HHBAJINI0B U JIHIL C
OrpaHN4YeHHbIMU BO3MOKHOCTSIMH 3/10POBbs

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOIIECCe MIPUMEHSIIOTCS CIIEAYIOIIE METO/IbI M TEXHOJIOTUH, O0JIeryaoiime
BoCHpHATHE UH(POPMALIUK 00YUAIOLIUMUCS MHBAMIAMH U JIMIAMU C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMH 3[J0POBBSI:

- CO3/laHNe TEKCTOBOW BEPCHUU JII0OOr0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXKHOIO IPe00pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, y10OHBIE TS pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHHMEe KOHTEHTA, KOTOPBIA MOXXHO NPEICTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETh
BO3MOXXHOCTh MACIITAOUPOBAHMS TEKCTa ¥ U300paKeHHH Oe3 MoTepr KayecTBa, PeLycMOTPeTh JOCTYITHOCTb yIPaBICHUS
KOHTEHTOM C KJIaBUaTyPBI;

- CO3J]aHK1e BO3MOKHOCTEH JUIsi 00Yy4aloIMXCsl BOCIPUHUMATH OJJHY M TY ke MH(OPMAaIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMEp,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJIyXa MOJTy4Yad HH(POPMALHIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHHe ITPOrPaMMHBIX CPE/ICTB, 00SCIIEYNBAIOIINX BOBMOKXHOCTh OCBOCHHSI HABBIKOB M yMEHHH, (DOPMHUPYEMBbIX
JWCUMTUTMHOM, 3a CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCIIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTH;

- IPUMEHEHNEC TUCTAHIIUMOHHBIX 06pa30BaTeJ’[LHbIX TEXHOJIOTHI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHmsal pa3jinvHbIX Cl)OPM
HHTCpaKTHBHOfI KOHTaKTHOU pa60T},1 06yqa10Lueroc;{ C npenojaBarejieM, B TOM YUCJIE BC6I/IHap0B, KOTOPbIE MOTYT OBITH
HCIIOJIb30BAHbI I TPOBEACHN A BUPTYAJIbHBIX J'ICKLII/Iﬁ C BO3BMOJKXHOCTBIO B3aHMOHCﬁCTBH§[ BCEX YUACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/IH, MPOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MMPOBEACHUSA TPEHUHIOB,
OpraHmsalyn KOJUIEKTUBHOM pa60TbI;

- IPUMCHEHHNC JUCTAHIIMOHHBIX 06pa3OBaTCHbHHX TEXHOJIOTHI JUIS OpraHnu3atn (bOpM TEKYHIEro U NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYCHUE TTPOJOLKUTEIILHOCTU CIa4n 06y‘IaIOIJ_II/IMC$I WHBAJIMAOM HJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM l'IpOMC)KyTO‘{HOIjI aTTeCTalluH 110 OTHOLICHUIO K yCTaHOBHCHHOI;'I MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- IPOJOJIKUTEIIbHOCTU CAa1n 3a4éTa Wi 9K3daM€Ha, IIPOBOANMOIO B MMUCbMEHHOMN (I)OpMC, - He Ooutee yuem Ha 90 MHMHYT;

- IPOJOJIKUTEILHOCTH MOATOTOBKYM 00YYAIOIIErocst K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opme, - He
6osiee yeM Ha 20 MUHYT;

- IPOJIOJIKUTENIFHOCTH BBICTYILICHHUS 00YYaloOLIerocst pH 3aliuTe KypcoBor paGoThl - He 6oJiee yeM Ha 15 MUHYT.

IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpeboBaHussMu PT'OC BO u yue6HbIM 1utanoM no Harpasienuio 03.03.03
"Pagnodusuka” u npodpumo nogrorosku "KeantoBas u CBY anexktpoHuka.

SAEKTPOHHBH
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Iporpamma mucrmrumas "Kone6anus u BoiHbl, ontuka"; 03.03.03 "Pagnodusuka’.

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.11 Koaebanus u 60amvl, onmuka

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku:_ 03.03.03 - Pagnoduszuka

IIpocpuss noarorosku: KeantoBas u CBY aneKTpoHNKa
Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Hauana oOyueHusi Mo oOpa3oBaTesibHOM nporpamme: 2025

OcHoBHas JuTepartypa:

1. Uponos, U. E. BonroBsle porieccsl. OcHOBHBIE 3aKOHH : yueOHoe mocodue / Y. E. Upomos. - 8-e m3n. - Mocksa :
Jlaboparopus 3Hanuit, 2020. - 266 c. - ISBN 978-5-00101-673-1. - Tekcr : anekTpoHHBIH // JIaHb : 31eKTPOHHO-OMOIMOTEYHAsS
cucteMa. - URL: https://e.lanbook.com/book/135487 (nara obpamenust: 03.05.2023). Pesxxum gocTyna: o moImmcKe.

2. Cagenbes, 1. B. Kypc o6meii ¢pusuku. B 3-x 1. Tom 3. KBanTtoBas ontuka. AtomHas pusuka. Pusnka TBEpAOro Tea.
duszmka aTOMHOTO sipa U nemMeHTapHbIX yactuil / U. B. CaBenbes. - 14-e uzg., crep. - Cankr-IlerepOypr : Jlanb, 2023. - 320
c. - ISBN 978-5-507-47045-7. - Tekcr : anextpoHHbii // JIaHb : 3eKTpoHHO-OMOIMOTeYHas cucrtema. - URL:
https://e.lanbook.com/book/322505 (narta oopamienus:: 03.05.2023). - Pexxum goctyna: 1o HoJInmcKe.

3. Cagenbes, 1. B. Kypc o6uieii ¢husuky : yueOHOe nocodue ajist By3oB : B 5 Tomax / U. B. CaselbeB. - 6-¢ U3, crep. -
Cankr-IletepOypr : Jlanb, 2022 - Tom 4 : BomHbl. Ontuka - 2022. - 252 c. - ISBN 978-5-8114-9198-8. - TekcT : 31eKTpOHHBIN
/1 JlaHb : 3neKTpoHHO-OMOMoTeyHas cucrema. - URL: https://e.lanbook.com/book/187737 (nara obparuenus: 03.05.2023). -
Pexum pocryna: o nofrmcke.

4. Byrukos, E. 1. Ontuka : yuebHoe nocodue / E. Y. Bytukos. - 3-e u3n., gom. - Cankt-IlerepOypr : Jlans, 2022. - 608 c. -
ISBN 978-5-8114-1190-0. - Tekcr : anektponHbiii // Jlans : 31eKTpoHHO-OMbMOTeuHast cucrema. - URL:
https://e.lanbook.com/book/210761 (nara o6pamenus: 03.05.2023). - Pexum jocTyna: o noArmcKe.

5. Jlaaacoepr, I'. C. Onruka : yue6Hoe nocodue / I'. C. Jlanncoepr. - 7-e uza., crepeort. - Mocksa : PUSMATIINUT, 2021. -
852 c. - ISBN 978-5-9221-1742-5. - Tekcr : anekTpoHHbIi // JlaHsb : a1eKTpoHHO-OnOMmMoTeyHast cucrema. - URL:
https://e.lanbook.com/book/185678 (mata obpamenus: 03.05.2023). - Pexum 1ocTyna: 1mo mojimcKe.

6. Vponos, 1. E. 3anauu no obuieit ¢usuke : yueoHoe nocodue / U. E. Mponos. ; xynoxuuk H. A. JlosuHckas, B. A.
IpokynuH. - 14-e u3a. - Mocksa : Jlabopatopust 3uanui, 2021. - 434 c. - ISBN 978-5-93208-513-4. - Tekcr : 91eKTpOHHBbI //
Jlanb : anexTpoHHO-O6MbGMOTeYHast cucteMa. - URL: https://e.lanbook.com/book/172247 (nata obparuenust: 03.05.2023). -
Pexum goctymna: no moarmcke.

HomnoJHuTeJIbHASI JUTEpaTypa:

1. CuByxun, [I. B. O6mwmii kypc ¢usuku : yuebnoe nocodue / [I. B. CuByxus. - 3-e usp.,crep. - Mocksa : PUSMATIINT, [6.
r.]. - Tom 4 : Onruka - 2002. - 792 c. - ISBN 5-9221-0228-1. - Tekcr : anekTpoHHbli // JIaHb : 371eKTPOHHO-OMOIMOTEUHAS
cuctema. - URL: https://e.lanbook.com/book/2314 (mata obpamenus: 03.05.2023). - Pexum qoctyrma: mo mofaucKe.

2. Anemkesud, B. A. Kypc obmeit pusuku. Onruka : yue6nuk / B. A. Anemkesuu. - Mocksa : PUSMATIINUT, 2011. - 320 c.
- ISBN 978-5-9221-1245-1. - Tekcr : anekTpoHHbIH // JIansb : anekTpoHHO-OnbMoTeynas cucrema. - URL:
https://e.lanbook.com/book/2098 (mata o6pammenus: 03.05.2023). - Pexxum mocTyna: Mo moImcKe.

3. Kanureesckuii, H. W. BonHoBas ontrka : yuye6Hoe nocodue / H. U. Kanureesckwuid. - 5-e u3n. - Cankt-IlerepOypr : Jlans,
2022. - 480 c. - ISBN 978-5-8114-0666-1. - Tekcr : anekTpoHHbIi // JlaHb : 371eKTpoOHHO-0MOMMOTeuHast cucrema. - URL:
https://e.lanbook.com/book/210113 (narta obpamienus:: 03.05.2023). - Pexxum goctyna: 1o mojIinmcke.

4. ®pum, C. 3. Kype obmeit puznky : yaeOnuk : B 3 Tomax / C. 3. Gpum, A. B. Tumopesa. - 10-e u3a. - Cankr-IletepOypr :
Jlanb, 2022 - Tom 3 : Onrtuka. AtomHas ¢pusuka - 2022. - 656 c. - ISBN 978-5-8114-0665-4. - Tekcr : anexTpoHHSIH // JIaHs :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/210167 (nata o6pamenus: 03.05.2023). - Pexum
JOCTYIIa: O TOJIUCKE.
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Iporpamma mucrmrumas "Kone6anus u BoiHbl, ontuka"; 03.03.03 "Pagnodusuka’.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.11 Koaebanus u 60amvl, onmuka

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku:03.03.03 - Pagnoduszuka

IIpocpuis noarorosku: KeantoBas u CBY aneKTpoHMKa
Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
WzpatenscrBa "JlaHp" , JOCTYI K KOTOpOH mpefoctasieH obydaomumMcst. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeIyINX N3AaTebCTB YUeOHOM JIMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecrieunBaeT JOCTYI K HayYHOH, y4eOHOM JIMTepaType U HayYHbIM ePUOINIECKIM M3/IaHUSIM 10 MaKCHMAIbHOMY KOJIMYECTBY
MTpoMIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKHMX U CMEKHBIX ITPaB.
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