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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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[porpammy muctmIuiHbl paspadorai(a)(u): npodeccop, a.H. (podeccop) Puimman A.U. (Kadenpa obmeit pusnkmy,
Ortaenenue ¢pusukm), 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
KOMIIeTeHIH npuoopeTaeMoii KOMIETEHIINN
OIIK-3 CriocoOeH POBOJUTh HAYYHbIE UCCIAESIOBAHUS (PU3MIECKUX OOBEKTOB, CUCTEM U MPOLIECCOB,
0O0pabaThBaTh U MPEJICTABIATh SKCIIEPUMEHTAJIbHbIC JAHHbIE
TIK-5

CriocOOHOCTh BECTHU MEXKIUCHUIUIMHAPHBIC UCCIIEAOBAHNA Ha CTBIKE ACTPOHOMUHU C (1)I/I3I/IKOIZ u
MaTeMaTUKOUN 1 APYruMH €CTECTBEHHbBIMU HayKaMH

OO6yyarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOJIYJIb):

IoyokeH 3HATh:

- (pu3MUECKUE OCHOBBI SIBJIEHUI, CBSI3AHHBIX C B3aUMOJIEHICTBUEM CBETa C BEIIECTBOM;
- OCHOBHBIE KJIACCUYECKHE 1 COBPEMEHHBIE SKCTIEPUMEHTAIbHBIE PE3yJIbTaThl B 00JIACTH ONTUYECKUX SIBJICHUH;
- OCHOBHBIE 3aKOHBI T€OMETPUYECKOMN U BOJTHOBOU ONTHKM, OCHOBHBIX METO/IOB PEILICHUsI ONTHUYECKHX 3aa4;

- IPMHLUITB pabOTHl M YCTPOICTBO COBPEMEHHOH SKCIIEPUMEHTATIbHON annapaTtyphl AT UCCIIEI0BaHMS ONTHYECKHX SIBICHUN
U BEILIECTBA C TIOMOILBIO ONTUYECKUX METOIOB.

HoykeH ymeTh:
MIPUMEHSTH OOIIHe 3aKOHBI (DU3HKH JIJIST pellieHus] KOHKPETHBIX 3aa4 B ONTHKE W Ha MEXIUCIIUTUTMHAPHBIX TPAHUIIAX
OIITHKHY C IPYTHMH 0OJIACTSIMU 3HAHWIA;

- CTPOUTH MATEMATUIECKUE MOJEIN HpOCTefIHIPIX OITUYECKUX SIBJICHUI Y UCIIOJIb30BATh JUI U3YyYEHUA 9TUX MOHCJ’[Cﬁ
HOCTyHHbIﬁ eMy MaTeMaTU4ECKUI armapar.

- UCTIOJIb30BaTh COBPEMEHHbIE 00pa3oBaTeIbHbIe 1 HH(OPMALIMOHHBIE TEXHOJIOTHH AJIsl IPHOOPETeHHUsT HOBBIX 3HAHUI

HoyokeH BlajeTh:

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

- HaBBIKAMK PabOThI C yueOHOW M HAYYHOH JIUTEPaTy PO

HOJ’I)KCH AEMOHCTPUPOBATDH CIOCOOHOCTh ¥ TOTOBHOCTD:

- K PEIICHHIO 3224 BOJIHOBOM U reOMETPUIECKON ONTHKH;
- 9KCIUTyaTHPOBATh COBPEMEHHYIO (PU3UUYECKYIO alIaparypy 1 000pyJoBaHue;

- pa6OTaTb C COBPEMCHHbIMU O6pa30BaTeJ'II)HI>IMI/I u I/IH(l)OpMaI_II/IOHHLIMI/I pecypcamu.

2. Mecto nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO
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JanHas qucnuIuivHa (MOAyJib) BKodeHa B paszjen "b1.0.13.04 Jucuunavzel (Mogyn)" OCHOBHOM MPo(hecCHOHATBHOM
obpazoBarebHOH porpammbl 03.05.01 "Actponomus (IlperonaBareis. ®usnka. AcTpoHOMUsI)" M OTHOCUTCS K 0053aTeIIbHOM
yactu OIIOII 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 4 3ayeTHbiX (bie) enunuil(bl) Ha 144 yaca(oB).

KonrakTtHas padora - 103 yaca(oB), B TOM uucie jJeKiuu - 48 Jaca(oB), IpaKkTHUECKKe 3aHATHS - 54 yaca(oB), TabopaTopHbIe
padorhI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - 1 yaca(oB).

CamocrositesibHasi pabota - 5 yaca(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 0
CHCTEM.

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

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

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

Tema 5. Unrepdepenus. [IByxityueBast

5. 4 4 0 4 0 0 0 1
uHTepQepeHusl.
6. (Tema 6. MHorosry4yeBast uHTEpQEepeHIHs. 4 4 0 5 0 0 0 0
7 Tema 7. Mudpakuua. Judpakuusa Openens. 4 4 0 5 0 0 0 1
8. |Tema 8. Mudpaxmms Ppaynarodepa. 4 4 0 6 0 0 0 0
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 0
cpenax.
Tema 11. HTepdepeHnns NoIspu30BaHHBIX BOIH
11. |npu npoXoXJeHUN Yepe3 KPUCTAILIbI. 4 3 0 5 0 0 0 0
Tema 12. BparteHue II0CKOCTH MOJISIPA3AIIAN B
12. |KpUCTAIITMYECKHX TeJlaxX U aMOP(HBIX BEIIECTBAX. 4 2 0 2 0 0 0 1
13.|Tema 13. PaccesHue cBeta. 4 0 0 0 0 0 0 0
14.|Tema 14. ®otoadpekT. 4 2 0 2 0 0 0 0
15. Tema 15. MznyueHue abCOIOTHO YEPHOTO TeJa. 4 2 0 4 0 0 0 0
16.|Tema 16. Jlazepsr. 4 2 0 0 0 0 0 0
DAEKTPOHHBH
Crpannua 4 u3 11. Il YHHBEPCHTET
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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
Tewma 17. HenuneiiHble sIBI€HUS B OITHKE.
17. 4 2 0 0 0 0 0 0
MToro 48 0 54 0 0 0 5

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
3epKaja.

Tema 7. Incppakuus. qudpaxiua Ppenes.

[TpubamxeHHbIN MeTO pacueTa TudpakMOHHbIX KapTyH. [Tpuniun [oiirenca ®penens. Andpakuus Ha KpYIioM OTBEpCTHH
U KpyryioM aucke. I'pacudeckuil MeTon cioxeHus aMIuuty . Metop 30H @peHensa. 30HHAs MJIaCTUHKA Kak JuH3a. Pa3oBas
30HHas IUIacTHHKA. [{udpakiysi Ha NPSMOJIMHEHHOM Kpae MojlyOecKOHeuHoro skpana. [udpakuus Ha menu. Crmpans Kophio.

Tema 8. Iucbpakuus ®paynrodepa.

O6nactp audpakimu Ppayrnrodepa. Judpakimsa Ha IPsIMOYTOJbHOM OTBepCTUH, ieu. JudpakinonHas pemerka. ®asopast u
amMIuiMTyaHas pemeTky. Hakinonnoe nagenve. Qudpakius Ha NEpUOANYECKUX HEMPEPhIBHBIX CTPYKTypax. dudpakims Ha
YJIbTPAa3BYKOBBIX BoJIHaX. OCHOBHbIC MOHATHSI Pyphe-onTHKH. JIMH3a, Kak 3JIeMEHT, OCYIIECTRIISIOIIII Tpeodpa3oBaHue
Dypoe. [penen paspemarniiei CriocoOHOCTH ONTUYECKUX MpUOopoB. MeToa ha3oBoro KoHTpacta. OCHOBHbIE MIOHATHUS O
MPOCTPAHCTBEHHOW (PUIIbTPAIIU U300PaKEHUIA.

3AE
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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:

- COOTBETCTBHE KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 UCIUILIMHE (MOJYJI0);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKU IO JUCIUILIMHE (MOYJIIO);

- OMUCAHUE MOPSIIKA IPUMEHEHUS U MPOIIEAYPbl OLEHUBAHMSI /IS KAXK OO OLEHOYHOIO CPEJICTRa;
- KpUTEPHHU OLICHUBAHMSI JJTs1 KaXJOr0 OLIEHOYHOTO CPEICTBA;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPEeAbABIIACMBIC K HeﬁCTBHHM o6yqa101111/1x05{, 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 KOHCIIEKTHPOBaHHE U JlaJIbHelIIIee n3yyeHne. 3a1ich JIEKIHHN SIBISETCs BaKHEHIIIMM 3J1eMEHTOM paboThI
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 3aKpervIsieTcs] Ha MPaKTUYECKUX 3aHATUSAX KaK B pe3ysibTare OOCYKICHUS U aHATM3a
JIEKIIMOHHOTO MaTepuaa, Tak U C TIOMOIIBIO pellieHus 3a1a4. [Ipy 3TUX yCIOBUSIX CTYJIEHT He TOJbKO XOPOIIO
YCBOUT MaTepuall, HO ¥ HAy4YUTCsl IPUMEHSTh €ro Ha npakTuke. [Ipy caMoCTOSITEIbHOM pellieHrH 33/1a4 HYKHO
0OOCHOBBIBATH KX/l STAI PEIIEHHUsI, UCXO/Isl U3 TEOPETUIECKUX MOJIOKEHHUH Kypca. PelieHue 3a1a4 cienyer
M3JIaraTh MOJAPOOHO, BEIYUCICHHUS PACIIOIAraTh B CTPOrOM MOPsIAKe, OTIe sl BCIOMOTaTe/IbHbIe BBIUUCIICHUS OT
OCHOBHBIX. PellieHus mpu He0OOXOAMMOCTH HYKHO COIPOBOXKIATh KOMMEHTAPHUSIMHE, CXEMaMH, YePTeKAMU U
pucynkamu. CrefiyeT IOMHUTb, YTO PellieHHe KaX/I0M yueOHO! 3a/1aukl JOJKHO JOBOUTHCS 0 OKOHYATELHOTO
JIOTUYECKOTO OTBETA, KOTOPOro TpeOyeT YCIIOBUE, U MO BOZMOXHOCTH € BRIBOAOM. [10oNyueHHbIN OTBET clieqyer
MIPOBEPUTD CIIOCOOAMU, BBITEKAIOIIMMY U3 CYIIECTBA JaHHOM 3a/1auu. [Ipy MOAroTOBKE K MPAKTHYECKUM
3aHATHSIM CJIEYET UCTIOIB30BAaTh OCHOBHYIO U JIOMIOJHUTENBHYIO JINTEPATYPy U3 MPEACTABIEHHOro crucka. Ha
MPAKTUYECKUX 3aHATHUSIX IPUBETCTBYETCS AKTMBHOE yYacThe B 00CYK/AEHUN KOHKPETHBIX CUTYAIIMI, CTOCOOHOCTD
Ha OCHOBE TIOJIyYEeHHBIX 3HAHUI HAXOAUTh HarOosee 3h(eKTUBHBIE PEIICHUS TOCTABJIEHHBIX TPOOJIeM, YMETh
HAXOJWTh MOJIC3HBIN TOTTOTHATEIBHBIN MaTepHa M0 TEMATUKe 3aHSATHI.

€aMoCTOSI-
TeJIbHas paboTa

B nponiecce camocTosITeNnbHONH pabOTHI CTYAEHT MPUOOPETAET HABBIKKA CAMOOPraHU3al1, CAMOKOHTPOJIS,
CaMOYIIPaBJIEHUS] U CTAHOBUTCSI aKTUBHBIM CAMOCTOSITEIbHBIM CYOBEKTOM YUeOHOM JIesITETbHOCTH.
OG6yyaroImuiics caMOCTOSATENHHO ONpeesIsieT PeKUM CBOei BHeayAMTOPHOH paboThl M Mepy TpyJa,
3aTpavyrBaEMOro Ha OBJIAJIEHNE 3HAHUSAMH ¥ YMEHHUSMH 110 KaXKI0H JUCHUIUINHE, BHIIOIHSET BHEAyAUTOPHYIO
padoTy 10 MHIVBUAYAILHOMY IIJIaHY, B 3aBUCHMOCTH OT COOCTBEHHOM MO/ITOTOBKH, OI0/)KETa BPEMEHH U PYTUX
YCJIOBUH.

ExenHeBHO 00yYalOIIUIACS JODKEH YAEIATh BHITOJHEHHUIO BHEAYIUTOPHON CaMOCTOSITEIbHOI paboTHl B CpeJHEM
HE MeHee 3 4acoB.

[Ipw BHINOJHEHNM BHEAYJUTOPHON CAaMOCTOSITEILHOM paboThl 00yUaIOIMIACS UMEET IpaBo 00pararhes K
TIpEerno/IaBaTeio 32 KOHCYJIbTAlMEH ¢ LIeJIbIo 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 BHEAYJUTOPHOM CAMOCTOSITEIbHON pabOTHl MOTYT OBITh UCIIOJIb30BAHBI
3a4eThl, TECTUPOBAHUE, CAMOOTUETHI, KOHTPOJIbHBIE pa0OTHI, 3aIIMTa TBOPUECKUX padoT U Jp.

9K3aMCH

IIpu moAroToBKe K 9K3aMeHY KeIaTeIbHO BECTH KPATKUI KOHCIIEKT M3yYeHHOrO MaTepruaia, Ha KOTOPOM
JIAKOHMYHO M CKaTo, HO YETKO U pa300pUMBO 3alIMCAHO camMoe IlaBHoe. [lepe] cocTaBieHneM KOHCIIEKTa
TOJIE3HO OErJIO MPOYUTATh KOHCTIEKTUPYEMbIH MaTeprall. DTO IOMOXKET O3HAKOMHTBCS C TEMOH, OLIEHUTh 00beM
paboThI 0 BHUMATEILHOMY U3YYEHHIO MaTepuasa U poayMath CTPYKTypy KoHcniekta. Hanbosee BaxkHble
(opmyel pekoMeHIyeTCs BRIAEIATH (LIBETOM WM HogdepkuBanuem). [Ipu n3ydeHnn Toro nim nHOTo
(bu3MYecKoro 3akoHa, KpoMe (pOpMyIMPOBKY U MaTEMAaTHUYECKOH 3aITCH 3aKOHa, ClieayeT 0OpaTUTh BHUMaHHE Ha
ONBITHI, KOTOPBIE OOHAPYKUBAIOT 3TOT 3aKOH Y OATBEPKIAIOT €r0 CIPABEeJIMBOCTD, TPAHULBI M YCJIOBUS €0
MIPUMEHUMOCTH. TaK:Ke MOJIE3HO OTMETHTh, KaK 3TOT 3aKOH HCIOJIb3YETCs Ha pakTHKe. To ke caMoe MOKHO
CKa3aTb U 00 N3yvaeMoil Teopur B LieJIoM. [IoMHMO OCHOBHBIX TOHSTHUIA, ITOJIOKEHUH, 3aKOHOB U ITPUHIIMIIOB
TEOPHH CliefyeT OOpaTUTh BHUMaHUE Ha OIIBITHI, Oaroapsi KOTOPHIM OblIa CO3[aHa 3Ta TEOPH s, SKCIIEPUMEHTH,
TIOATBEP:KAAIOIIIE €€ CIIPaBeIMBOCTb. BCcrioMHMTE, Kak MCTOb3yeTcsl JaHHASA Teopus Ha MpakThke. [Ipn
W3YYEHUH KaKUX-THO0 (PU3MYECKHX IPOLIECCOB, IOMUMO ITPU3HAKOB STHX ITPOLIECCOB M YCIIOBUIA MX IIPOTEKAHUS,
TIOJIE3HO TI0Ka3aTh, KAK OHU UCHOJIB3YIOTCS (WM, HA000POT, KaK ¢ HUMH OOPOTBCS, €CIU 9TO BPEJHBIC
TIPOSIBJICHHS TIPOLIECCOB) Ha MPaKTHKE.
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10. Ilepeyens nH(MOPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
o JUCHHILUINHEE (MOAYJII0), BKJIIOYAsl IepedeHb NPOrpaMMHOro odecnedeHnst 1 HH¢ OpMaMOHHBIX CIIPaBOYHBIX
cucrTeM (IpH HEO0OXO0UMOCTH)

[NepeueHs MH(MOPMAITMOHHBIX TEXHOJIOTUH, MCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOIEcca MO JUCIUIUIIHE
(Momym0), BKJTIOYast IlepedeHb MporpaMMHOro odecrieueHns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabodeil mporpamme TUCHHUIUIAHBI (MOAYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKOM 0a3bl, HEOOXO0 MO /IJIsl 0CYIIeCTBJIEHUSI 00Pa30BaTEJILHOTO
npoiecca no JUCIUIIn"e (MoJayJai0)

MaTCpI/IEU'[I)HO-TGXHI/I‘ICCKOC obecrieueHre 06pa30BaT€J’[bHOFO mnpomnecca 1no AMCuuIinHe (MO,HyJ'[IO) BKJIIOUaET B ceOs cilenymomue
KOMIIOHCHTHI:

INomelneHyst AJst CAMOCTOATENBHOM PaOOThI 00YUaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMAIM3HPOBAHHOM MeOebIo (CTOJIBI U
CTYJbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BOZMOKHOCTBIO MOAKIIOUeHus1 K ceTu "MHTepHeT" u obecriedyeHreM JocTyra
B JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBarebHylo cpeny KOV.

Y4eOHbIe ayTUTOPHH JIJIs1 KOHTAKTHOW pabOTHI C TIpenogaBaTesieM, YKOMIUIEKTOBAHHbIE CIICIMATM3UPOBAHHON MeOeIThio (CTOJTBI
U CTYJIbSI).

Kommnblotep u puHTEp 1T pacnevyaTky pa3JaTOYHbIX MAaTEpPUAIOB.

MynabTuMeauiiHas Ay AUTOPUSL.

12. CpeIICTBa ajantanvm npenoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTHM oﬁyqalonmxc;[ HHBAJUIA0B U JIUII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I HCO6XOJII/IMOCTI/I B O6pa3OBaTeHLHOM nponecce MpUuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06J'IGFLIEHOH_II/IC
BOCIIpUATUE HHCbOpMaHPII/I O6y‘-laIOI_HI/IMI/IC${ HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMU BO3MOKHOCTAMU 3JO0POBbA:

- CO3/J]aHKE TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 1JTs1 Pa3IMYHBIX MOJIb30BATENCH;

- CO3/]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3IMYHBIX BUIAaX O€3 MOTEpH JAAHHBIX WM CTPYKTYPHI, IIPEIyCMOTPETh
BO3MOXKHOCTh MacCIITaOMpPOBaHHUsI TEKCTa M M300pakeHNH Oe3 IOTepy KayecTBa, MpelyCMOTPETh IOCTYITHOCTD YIIpaBJIeHHsI
KOHTEHTOM C KJIaBUATypBHl;

- CO3/IaHMEe BO3MOKHOCTEH [JIs1 00yYaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(MOPMALIMIO M3 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yaad MH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSAMH 3PEHUS - ayJUAIbHO;

- IPUMEHEHUEC MPOrpaMMHBIX CPEICTB, 06CCHC‘{I/IBa}OI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMCHHI;'I, CpOpMI/IpyeMI)IX
)II/ICHPIHJIPIHOﬁ, 3a CUeT AJIbTCPHATHUBHBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/1171 1 CUMYJIALIMOHHBIX TCXHOHOFHﬁ;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06paSOBaTCHLHHX TEXHOJIOTHI JUIA Tiepeiavn HH(bOpMaLIHPI, OpraHu3alv pa3janvHbIX (bOpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10mer0051 C IpenogaBarejeM, B TOM 4UCIIE BC6I/IHapOB, KOTOPBIC MOTYT OBITH
HCIOJIb30BaHbl JId IPOBEACHU A BUPTYAJIbHbIX JICI(LIPIIZ C BOBMOJXHOCTBIO B3aPIMO,I[6ﬁCTBHH BCEX YYACTHUKOB JUCTAHIMOHHOI'O
O6y‘ICHI/I${, MMpOBEACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIalaMU U 3allIUTHI BBITIOJTHECHHBIX pa60T, poBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHe JTUCTAHIIMOHHBIX 00pa30BaTesbHBIX TEXHOJIOTHH Il OpraHu3auy opM TEKYIIEro ¥ MpoMeKyTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIaYN 06y‘laIOH.[I/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHBbIMU BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMC)KyTO‘IHOﬁ aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYN:

- IPOAJOJIKUTEIIbHOCTU CAaYN 3a4€Ta WM FK3aMeHa, IMPpOBOAMMOIO B MMMCbMEHHOU (bopMe, - He Oonee yem Ha 90 MUHYT;

- MPOIOJIKUTETBHOCTY TIOATOTOBKY 00yUAIOIIerocst K OTBETY Ha 3a4éTe WK 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOAOJIKUTEILHOCTU BHICTYIUICHUs 00YYAIOIIEerocs MPH 3alUTe KypPCOBOM PadbOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocrapiieHa B cootBeTcTBuM ¢ TpedoBaHusMu PI'OC BO u yyeOHbIM 11aHoM 110 criermanbHoctr: 03.05.01
"Acrponomus" u cnienamm3anun "IIpenogasarens. Pusnuka. ActpoHomus”.

SAEKTPOHHBH
Crpanuna 9 u3 11. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



Iporpamma mucimrumab "OnTrka, Kone6anus u BoHb'; 03.05.01 "ActpoHomus".

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.13.04 Onmuxka, xoaebanus u 601wl

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

CrenmaiibHocTh: 03.05.01 - AcTpoHOMUS

Criermanuzanus: IlpenogaBatens. Pusnka. AcTpoHOMuUs
Kpanudukanus BeinyckHuka:_ AcrpoHoM. [penonaBatenb
dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

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 (mata obpamenust: 21.04.2020). - Pexxum noctyma: 1jis aBTOpus.
M0JIb30BATENEN.

2. Jlanacoepr, I'. C. Onruka : yue6Hoe nocodue / I'. C. Jlanncoepr. - 7-e uza. - Mocksa : PUSMATJINT, 2017. - 852 c. -
ISBN 978-5-9221-1742-5. - Tekcr : anekTpoHHbiii // JlaHs : 31ekTpoHHO-OMOMMoTeuHas cucrema. - URL:
https://e.Janbook.com/book/105019 (narta o6pamienus:: 21.04.2020). - Pesxum nocryna: 1uist aBTOpU3. MOJIb30BaTENEH.

3. Cagenbes, 1. B. Kypc o6uieii ¢usuky : yue6HOoe nocodue : B 3 tomax / U. B. Caenbes. - 13-e u3n., crep. -
Cankr-IletepOypr : Jlans, [6. r.]. - Tom 3 : KBanToBast ontuka. ATomHas pusuka. Pusnka teepaoro rena. Pusrka aToOMHOTO
spa ¥ 3JeMeHTapHbIX yactul - 2019. - 320 c. - ISBN 978-5-8114-4598-1. - Tekcr : anexTpoHHsI# // JlaHb :
3NIEeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/123463 (nata o6pamenus: 21.04.2020). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

4. Byrukos, E. 1. Ontuka : yue6Hoe nocodue / E. U. Bytukos. - 3-e u3n., gorn. - Cankt-IlerepOypr : Jlans, 2012. - 608 c. -
ISBN 978-5-8114-1190-0. - Tekcr : anektponHbiii // Jlans : 31eKTpoHHO-OMOMMOTeuHast cucrema. - URL:
https://e.lanbook.com/book/2764 (nata obpamenusi: 21.04.2020). - Pexum gocryna: ajist aBTOpU3. MOJIb30BaTENEH.

5. Casenbes, U. B. Kypc obmeit ¢pusmky : yuebHoe nocodue : B 5 tomax / U. B. Casenbes. - 5-e nzg. - Cankr-IlerepOypr :
Jlans, [6.1.]. - Tom 4 : Bonasl. Ontuka - 2011. - 256 c. - ISBN 978-5-8114-1210-5. - Tekcr : a1neKTpoHHbIH // JIaHb :
3/1eKTpOoHHO-OnbmoTeynas cucrtema. - URL: https://e.Janbook.com/book/707 (aata obparuenus: 21.04.2020). - Pexum
JOCTYyIa: 1JIsl aBTOPHU3. TTOJIb30BaTeNIeH.

6. Vponos, U. E. 3anauu no odmieit ¢usuke : yuyedHoe nocodue / Y. E. Mpopos. - 11-e uza. - Mocksa : JlaBopatopusi 3HaHWH,
2017. - 434 c. - ISBN 978-5-00101-491-1. - Texkcr : anekTpoHHbli // JlaHb : 371eKTpOHHO-0MOMMOTeuHast cucrema. - URL:
https://e.lanbook.com/book/94101 (narta obpamienus:: 21.04.2020). - Pesxum nocryna: 1uis aBTOPU3. MOJIb30BATENCH.

JonoJHuTeILHAS JUTEPATypa:

1. ®pum, C. 3. Kypc obmeit pusnky : yaeOnuk : B 3 Tomax / C. 3. Gpum, A. B. Tumopesa. - 10-e 3z, - Cankr-IletepOypr :
Jlans, [6.1.]. - Tom 3 : OnTuka. AtomHas ¢pusmka - 2008. - 656 c. - ISBN 978-5-8114-0665-4. - Tekcr : anekTpoHHbI // JIaHb :
3JIEKTPOHHO-OMOIMoTeyHas cuctema. - URL: https://e.lanbook.com/book/419 (nata obpamenust: 21.04.2020). - Pexum
JOCTYIIa: MO TOJIINCKE

2. Anemkesuy, B. A. Kypc obmieil pusnku. Onruka : yue6nuk / B. A. Anemkesuu. - Mocksa : PU3MATIINT, 2011. - 320 c.
- ISBN 978-5-9221-1245-1. - Tekcr : aneKTpoHHsIi // JIaHb : 31eKTpoHHO-0MOIMOTeuHas cuctema. - URL:
https://e.lanbook.com/book/2098 (nara obpamenus: 21.04.2020). - Pexxum noctyna: 1j1s aBTOpU3. MOJIb30BATENEH.

3. CuByxuH, [. B. O6mmii kypc ¢pusuku : yueoHoe nocodue / 1. B. CuByxuH. - 3-e uza..crep. - Mocksa : PUSMATIIUT, [6.
r.]. - Tom 4 : Ontuka - 2002. - 792 c. - ISBN 5-9221-0228-1. - Tekcr : 31eKTpoHHbIH // JIaHb : 371eKTpOHHO-0MOIMOTeUHAS
cucrema. - URL: https://e.lanbook.com/book/2314 (nata obpamenust: 21.04.2020). - Pexxum gocryna: ajist aBTOpu3.
0JIb30BaTEEN.

4. Kanreesckwuii, H. V. BosHoBas ontuka : yuebnoe nocodue / H. Y. KanureeBckwuii. - 5-e uza. - Cankr-IlerepOypr : Jlans,
2008. - 480 c. - ISBN 978-5-8114-0666-1. - Tekcr : anekTpoHHblIi // JIaHb : 371eKTpOHHO-0MOMMOTeuHast cucrema. - URL:
https://e.lanbook.com/book/173 (nara obpamenus: 21.04.2020). - PexxuM J1ocTyna: mo nojrucke.

v

QAEKTPOHHUBIH
Crpanuna 10 u3 11. Bl YHHBEPCHTET

ARl ALV OHHE AHATYTAMEC AR SATTEMA Kby



Iporpamma mucimrumab "OnTrka, Kone6anus u BoHb'; 03.05.01 "ActpoHomus".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.13.04 Onmuxka, xoaebanus u 601wl

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

CrenmanbHocTh: 03.05.01 - AcTpoHOMEUSA

Criermanuzanus: IlpenogaBatens. Pusnka. AcTpoHoMuUs

Kpanudukanus BeinyckHuka:_ ActpoHoM. [penonaBatenb
dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

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.

3AE
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