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IIporpamma puciuruiuesl "MonekynsapHad ¢usuka”; 03.05.01 "Acrponomus”.

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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IIporpamMmy auCIMTIUTMHEL pa3padoTaii(a)(u): JoreHT, K.H. (moueHt) Henonekun O.B. (Kadenpa obmieli ¢pusuku, OtneneHue
¢msukm), Oleg.Nedopekin@kpfu.ru ; noneHt, k.H. (moueHT) CkpoprioB A.W. (Kadenpa odmeit husuku, OtaeneHue Gpusukm),

anivskvor@gmail.com

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI

pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIHH npuooperaemMoii KoMIeTeHIUH
OIlIK-1 CriocoOeH OpUEHTHPOBATHCS B 0A30BBIX ACTPOHOMHUYECKUX U (PU3UKO- MaTEMATHUECKUX

TeopusX, (pyHIAMEHTAJIbHBIX pa3esiax MaTeMaTUKH, (PU3UKY, ACTPOHOMUH U MEAArOTHUKH IS
[peleHus] HayYHO-HCCIIeJOBATEIbCKUX U MeIaTOTMUYeCKHX 3a1a4

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

- q)I/I3I/I‘IeCKI/I€ OCHOBBI HBHCHHﬁ, CBA3aHHBIX C AaTOMAapHO-KOPIYCKYJIAPHBIM CTPOCHUEM BCHIECTBA;

- OCHOBHBI€ KJIACCUYECKUE Y COBPEMEHHBIC SKCIIEPUMEHTAIbHBIC PE3YJIbTATHI B 00JIaCTH TEIJIOBBIX HBHCHHﬁ, SABJIEHUN

nepeHoca, (ha3oBbIX MEPEXOI0B;

- OCHOBHBIC 3aKOHbI TCPMOJUHAMHWKHU, METOAbI TEPMOANHAMUYIECKOIO U CTATUCTUYIECKOI'O OIMUCAHNA MHOTI'OYaCTUYHbIX

CUCTEM;

- IPMHIUIB! pabOTHl M YCTPOICTBO COBPEMEHHOH KCIIEPUMEHTATIbHON annapaTtyphl AT UCCIIeI0BaHM TEIUIOBIX SBJICHHH,

SIBJICHUH MepeHoca, (Da30BBIX MEPEXOI0B.

HoykeH ymeTs:

- IPUMEHATDb CTATUCTUYCCKUE U TEPMOJANHAMUYICCKUE METOAbI K OITUCAHUIO HBHCHHﬁ, CBA3aHHBIX C

ATOMApHO-KOPITYCKYJISAPHBIM CTPOCHUEM BELICCTBA,

- UCTIOJIb30BAaTh METO/B! (PU3NIECKUX MCCIIEOBAHUN 1151 U3YYEHHUS TEPMOJIUHAMUYECKHUX IPOIIECCOB;

- YCTaHAaBJIMBATh B3aMMOCBA3b MOJIEKYJIAPHBIX SIBJICHUH C ApPYyruMu pasaejaMu (1)I/IBI/IKI/I, n 00060, B NOTpaHUYHBIX 00JacTax -

(puznYecKoi XUMUM U XUMUYECKON (DUBUKU;

- UCIIOJIb30BaTh COBPEMEHHbIE 00pa30BaTeIbHble U MH(OPMALMOHHBIE TEXHOJIOTHH AJIs1 IPHOOPETEHHUsT HOBBIX 3HAHUH

JlomxeH B1afeTh:

- HaBbIKaMM paCY€TOB B paMKaX TEPMOJUHAMUNYCCKOI'O U CTATUCTUYCCKOI'O METOAOB OINMCAHUA;

- HaBBIKaMK PabOTHI C MPOCTEHILIeH U3MEPUTEIILHON aIapaTypou;
- HaBBIKAM¥ Pa0OTHI ¢ YUeOHOW M HAYYHOH JIUTEPATyPOU.

JIOIDKGH AE€MOHCTPUPOBATDH CIIOCOOHOCTh Y TOTOBHOCTb:

- K PEIICHHUIO 3a]a4, CBA3aHHBIX C aTOMAaPHO-KOPITyCKYJISIPHBIM CTPOEGHHUEM BELIeCTBa

- 9KCIUTYaTHPOBATh COBPEMEHHYIO (DU3MUYECKYIO anmaparypy 1 000opyaoBaHue

- pa6OTaTb C COBPEMCHHbIMUA 06pa3OBaT€JIbeIMI/I u I/IH(I)OpMaLII/IOHHbIMI/I TEXHOJIOTUAMA

2. Mecro gucunmimasl (MoayJist) B ctpykrype OIIOII BO

HauHast qucrmIuivHa (MOAYyJb) BKMoYeHa B paszaen "B1.0.13.02 JucturvHsl (MOLyn)" OCHOBHOM MPOheCCHOHATBHOM
obpazosarenbroi nporpammsl 03.05.01 "Actponomust (IlpenonaBatesns. Pusnka. AcTpoHOMUST)" ¥ OTHOCUTCS K 00sI3aTeIbHON

vactu OIIOIT BO.
OcBauBaercs Ha | Kypce B 2 cemecTpe.

3. O6'beM qUCHUMILIMHBI (MOYJIsI) B 3a4€THBIX € JHHHUIAX C YKa3aHNEeM KOJIHYeCTBA YacoB, Bbl/IeJJeHHbIX Ha
KOHTAaKTHYIO PadoTy 00y4JaloIuxcsi ¢ Npeno/jaBareJieM (Mo BHAaM y4eOHbIX 3aHATHI1) 1 HA CAaMOCTOSTEJLHYIO

padoTy odyuarommxcsa

OO0111ast TPyIOEMKOCTh AUCIMILUIMHBI COCTABIAET 5 3ayeTHhIX(bie) enuHuil(bl) Ha 180 vaca(oB).

KonraktHast padota - 103 yaca(oB), B TOM uucIie Jiekiuu - 48 daca(oB), MpakTHUeCcKue 3aHATUs - 54 yaca(oB), 1abopaTtopHbie

padoTs! - 0 gaca(oB), KOHTPOJIb CAMOCTOSITEILHOMN padoTHI - 1 yaca(oB).
CamocrositesibHasi padota - 23 yaca(oB).
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IIporpamma puciuruiuesl "MonekynsapHad ¢usuka”; 03.05.01 "Acrponomus”.

KouTposns (3auét / x3amen) - 54 yaca(oB).
dopma poMekRyTOYHOTO KOHTPOJISI JUCIUIUIMHBL: 9K3aMeH BO 2 ceMecTpe.

4. Coaep:xaHne JUCHHMILIMHBI (MOyJis), CTPYKTYPHUPOBaHHOE N0 TeMaM (pa3/jejaM) ¢ YKa3aHHeM OTBe/IeHHOI'0 Ha
HHUX KOJIHYEeCTBA aKaJeMHYE€CKHX YaCcOoB 1 BU0B yqeﬁmﬂx 3aHATHI

4.1 CTpykTypa 1 TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAGOThHI 0 AU CHHUILIHHE (MO/IYJIIO)

Bujapl 1 yacbl KOHTAKTHO PadoThI, Camo-
HUX TPYA0E€MKOCTh (B yacax) CTOSI-
N Pas el qucuymminHb / Ce- lexumun, lexnun|IIpaxTu-[[IpakTu-JIadopa-Iaopa-| TeIb-
Moay.Jist MECTP| Bcero | B 3JI. | YeCKHe | YeCKHeE |TOPHBIE [TOpHbIe | Hasd
¢dopme BansTHA,| B3J. [padoThl,| B 3. pa-
Bcero | cdopme | Bcero | popme | OoTa
1. |Tema 1. BBEJJEHUE 2 2 0 2 0 0 0 2
7 Tema 2. TepMoanHAMUYECKUI METO ONTMCAHUS 2 10 0 10 0 0 0 3
MaKpOCKOITMYECKUX CUCTEM
3 Tema 3. MonekynspHO-KUHETUYECKAs TEOPUs 2 4 0 8 0 0 0 4
BEIlleCTBA
4. Tema 4. CTaTUCTUUECKUI METO[] OTTUCAHUS 2 ] 0 8 0 0 0 4
MaKpOCKOITMUYECKUX CUCTEM
5 Tema 5. XapaKTepHLICUOCO6€HHOCTI/I pa3IMYHbIX 2 10 0 10 0 0 0 4
arperaTHbIX COCTOSIHUH
6. [Tema 6. ®a3wl u (pa3oBbIe MpeBpaILIEHHS 2 4 0 8 0 0 0 2
7. (Tema 7. PacTBOpEHI 2 6 0 4 0 0 0 2
8. Tema 8. DnemeHTsl (PU3UUECKON KMHETUKU 2 4 0 4 0 0 0 )
MToro 48 0 54 0 0 0 23

4.2 Cogep:kanne qUCIHUATLIHHBI (MO TyJIs1)
Tema 1. BBEAEHUE

IIpeamer monekyspHON (pU3UKU. Posib MOJIEKYIAPHON (DPU3UKU B pa3BUTUU €CTECTBO3HAHUSA U COBPEMEHHOMN

(punococpun. ArperatHsie cocTosiHUA U (ha3bl BemecTBa. MeToasl ONMUCAHUS ABJICHUN (IMHAMUYECKUIA,

CTaTUCTUYECKUI, TepMOJUHaMIUeckuii). OnpeaeneHe MUKpo- U MakpococTossHU:A. KonndecTBo MosieKkyJ1, 4ucino ABorajpo,
KOJIMYECTBOBEILECTBA.

Tema 2. TepMO,ElI/IHaMl(I‘leCKI/Iﬁ MeTOod OnMuCaHUuA MAKPOCKOIINYIECKUX CUCTEM

PaBHoBecHble cocTosiHUA. TepMoanHaMuyeckue napamerpsl. TepMoIMHaMUUECKOe OIpesieIeHUe TeMIIepaTyphl.
TepmomMeTpuueckoe Teno,smnuprueckre Temneparypssie mkanisl (Ikana Hemscus, KensBuna, ®apenreiita). ¥ paBHeHus
coctosiHuA. YpaBHeHue MenpeneeBa-Kianelipona. neansHo-ra3opas 1kaja teMieparyp. Makpockonuyeckas padoTa.
ITonATHE TENIOTH ¥ BHYTpEeHHEN 3Hepruu cuctemsl. IlepBoe Havyano repmoauHamuku. TernnoemkocTs. Kanopuueckoe
ypaBHeHue OOpaTumble 1 HeoOpaThUMBble IIpoliecchl. Bropoe Hauano TepmMoauHaMuky. TeroBble MalMHbL 1 MX Kii. TeopeMbt
KapHo. A6comoTHas 1IKana TeMIeparyp, € SKBUBAICHTHOCTD IIKaJIe UealbHO-ra30Boro repmMomerpa. HepaBeHcTBO
Kiaysuyca. Tepmonunamuueckoe nonumanue suTponun. Teopema HepHera u e€ cnencreus. TepmoauHamuueckie (OyHKIMU.
Kanonnueckue ypaBaenust. COOTHOIIEHHsI B3aUMHOCTH. MaKkcrMalibHasi 1 MaKCUMAaJIbHAsI T10JIE3HasT paOOThI CUCTEMBI B
KOHTAaKTe C TEIUIOBBIM pe3epBYapoM.

Tema 3. MOJIEKyJIﬂpHO-KI/IHeTI/l‘IECKaﬂ Teopusd BelecTsa

O60cHOBaHKE MOJIEKYJISIPHO-KUHETUYECKHX MPeJICTaBIeHIA. 3aKOH OCTOSIHCTBA MacChl, 3aKOH KpaTHBIX Macc. uddysust.
BpoyHoBckoe apuxkenue. Kinaccuueckue npeacraBieHus o MoJiekyJiax. MneansHbiil ra3 ¢ touku 3peHust MKT. [Tonumanue
JIaBJIEHUs Y TEMIIEPATYPhl B MOJIEKYJIIPHO KMHETUYECKOI Teopur. OCHOBHOE ypaBHEHHE MOJIEKYJIAPHO-KMHETUYECKOUN TEOPUH.
Vpaprenue DitHimreiiHa - CMomyxosckoro. OneiTel I[leppeHa.

Tema 4. CTaTucTH4ecKHil METO/]I ONMCAHUSI MAKPOCKONMYECKHX CHCTEM

BepositHOCTB. ITTOTHOCTH BEpOSITHOCTH U ee CBOWCTBA. [ucnepcust. BeraucieHue cpeIHuX 3HAUYSHUN TUCKPETHBIX U
HENPEPBIBHBIX BEJIMUYMH. MUKPO- U MaKPOCKOIIMUYECKHE COCTOSIHUS CHCTeMBI. [1ocTyaT paBHOBEPOATHOCTH MUKPOCOCTPOSIHUT
U 3profudeckas rumnore3a. BeposaTHocTh MakpococTosiHusL. CTaTUCTUIeCKui Bec. DyKTyanmu. 3aBUCUMOCTh OTHOCHTEITBHBIX
(ykryarnmii ot kosmyecTBa MoJiekyt. Kanorndyeckuit ancam6ib. Ctatuctuku Makcpeiia-Bosbiivana, ®epmu-/lupaka,
Boze-DiiHmreiina.

Tema 5. XapakTepHble 0CO0E€HHOCTH PA3JUYHBbIX arperaTHbIX COCTOSIHUM
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Oneithl [Ix0yns u ToMcoHa ¢ peaibHIMM Ta3aMu. 3aBUCUMOCTh KO3(h(HIMEHTa C)XMMAEMOCTH OT IABJIEHUS] PEaJIbHbIX Ta30B.
OmnbiTol uapioca. [Toreniman Jlennapa-Ixonca. Ypaaenue Ban-Iep-Baanbca. [Ipeackazanue (a3zoBbix mpeBpailieHii ra3os
1 MeTacTaOWIbHBIX cOoCTOsIHMIA. BupmnanbHoe ypaBHenue Kamepiuar-Onneca. Teruoémkocts razo. Mogenp ®penkens
kuakoctd. PyHKIMS paguansHoro pacnpenenenus. [loBepxHocTHoe HaTsokenue. Kamsuisipasle siBineHns. AMopgHBIe Tena,
KpHUCTAJUIbI ¥ KBa3uKpucTaiuisl. [IoHsITHE O KpHcTammyeckoi crpykrype. edekTsl KpucTammyieckoi pemeTky. TernoBoe
JBWKEHHE aTOMOB B KpUCTaJuIax. TeroéMKOCTh KPUCTAUIOB JUAJIEKTPUKOB U MeTauioB. Teopru [debast 1 DiHIITEHHA.

Tema 6. ®a3bl U (hazoBbie MpeBpaNIeHUS

das3ki, (ha3oBbie paBHOBeCHS, (pa3oBhie peBpaiieHus. Pa3zopbie uarpammel. Kpurideckoe coctostHue. TpoliHas Touka.
Meracrabunbhble coctostHus. Kinaccudukanms Dpendecra ¢a3oBbix nepexogoB. OcoOeHHOCTH MEPEX0A0B MEPBOro M BTOPOro
pona. Ckpsitas Teriora pazoBoro nepexona. Y pasHenue Knaneiipona - Knaysuyca. CootHoiieHus1 pendecra.

Tema 7. PacTBopbl

Buel pactBopoB. KoHnieHTparms pacTBOpEHHOro Beliecta. PactBopumMocth. OTiMurie pacTBOPEHHs OT XUMHUYECKON peaKIvu.
IpaBuio ¢a3 'md6ca. 3akon 'enpu. 3akon Payns. Ocmoc. OcMOTHYECKOE IaBJICHKE U €r0 POJjib B KU3HM KJIeTOK. [ToHmkeHue
TEMIIEPATyPbl KPUCTAJUTU3AIMN U TIOBBIINICHUE TEMIIepaTyphl UCTIAPEHKS PACTBOPOB HEJIETYYHX BellecTB. JIuarpaMmsl
OuHapHbIX cMecedt. OcobeHHOCTH (ha30BBIX MEPEXO0B B OMHAPHBIX CMECSAX. A3EOTPOITHbIE CMeCH. DBTEKTHKA. PekTudukanms.
XpomoTtorpadus.

Tema 8. demeHThI (pu3HYeCKON KHHETHKHI

VYpaBHeHus siBjeHul nepeHoca (auddy3uu, TerIonpoBoJHOCTH, BI3KkocTh). [IpocTeiiinue 3a1auu 1Jis ypaBHEHUS
TEIUIONPOBOAHOCTU. KuHemMaTtnyeckuie napaMeTphl ABMKEHUSI MOJIEKYI1. SIBJIeHUsI TepeHoca B ra3ax M yJbTpapa3pekeHHbIX
razax. Bsiskoe TpeHue ¢ TOUKHU 3peHusi Mojesu Xuakoctu OpeHkesi. DHeprusi akTUBALIMU BSI3KOTO TPEHUS.

5. IlepeyeHb y4eOHO-METOUUECKOT0 00eCIeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalommXcs mo
JUCHUNUINHE (MO/LYJII0)

CamocrosiTenbHasi padoTa 00y4YaloIMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYyKOBOJICTBE IperoiaBaresisi, Ho 6e3
€ro HermocpeAcTBeHHOro yuactust. CamocrosiTenpHas paboTa MoIpasensieTcs Ha CaMOCTOATENbHYI0 padOTy Ha ayIUTOPHBIX
3aHSTHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO paboTy. CamocTosiTeNibHasl padoTa 00yYaIoIMXCsl BKIIIOYAET KaK IOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEGHHE OT/EJIbHBIX TeM (pa3/esioB) AUCIMIUIMHBI, TAK U MPOPadOTKY TeM (pa3ielioB), OCBAUBAEMbIX BO
BpeMsl ayJJUTOPHOM paboThL. Bo BpeMs1 caMOCTOATEIbHOM PadOThl 0O0YYAIOIIMECS YUTAIOT U KOHCIIEKTUPYIOT yueOHYI0, HAYYHYIO
Y CIIPAaBOYHYIO JINTEPATYPY, BHIMOJIHSIOT 3aIaHKsI, HAIIPAaBJCHHbIC HAa 3aKpEIUICHUE 3HAHUIA U OTPAOOTKY YMEHUI U HABBIKOB,
TOTOBSITCSI K TEKYIIIEMY U [IPOMEKYTOUHOMY KOHTPOJIIO TI0 TUCITUILIMHE.

OpraHu3alysi CaMOCTOSITETILHON padOThl 00YYAIOIIMXCS perilaMeHTHPYETCsl HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOGHO-METOMYECKOH JIUTepaTypoil ¥ SJEKTPOHHBIMU 00Pa30BATEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anuy U OCYIIECTBIEHNs 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
00pa3oBaHus - MporpaMmam OakajaBpuaTa, IporpaMMaM ClelUaIuTeTa, IporpaMMaM MarkuCTpaTyphl (YTBEpKIEH IIPUKa30M
MuHucTepcTBa HayKu U Bhiciiero oopaszoBanus Poccuiickoii ®enepanyiu ot 6 anpesst 2021 roga Ne245)

IMncemo MunwncreperBa obpaszoBanust Poccuiickoit ®eneparim Nel4-55-996un/15 ot 27 vHosi6pst 2002 r. "OO6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOTHI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHNi "

VYcraB ¢eaepallbHOro rocyJapcTBEHHOIO aBTOHOMHOTO o0pa3oBaTeIbHOro yupexaenus "Kazanckuil (IlpuBosnkckuii)
enepanbHblil yHUBEpCHUTET"

[IpaBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOTO aBTOHOMHOIO 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
npopeccroHanbHOrO 00pazoBanus "Kazanckuii (ITpuBomkckuii) heepaibHbId YHUBEPCUTET"

JlokanbHble HOpMaTHBHBIE aKThl KazaHckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTETa

Epemuna P.M. Myreiryiummna A.A. Aranos A.B. METOIUYECKOE TTOCOBUE K CEMUHAPCKUM 3AHATHUAM T10
TEME ?TEPMOJVUHAMMWYECKHNE METO/IbI B MOJIEKYJIIPHOU ®U3UKE? -
http://kpfu.ru/docs/F1428869461/termodinamika.doc

Pu3nyeckuil MPaKTUKYM MOJIeKyIsipHas ¢pusuka - http://kpfu.ru/docs/F1032268798/FPmol.pdf

6. ®oH/] OIEHOYHBIX CPEICTB MO JUCIHILIAHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPECTB M0 AUCIUIUIMHE (MOJIYJT0) BKIIIOYAET OIIEHOYHBIE MaTepHAJIb, HAIIPABJICHHBIE Ha MTPOBEPKY OCBOCHUS
KOMIIETEHLIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEACTBA TEKYILETo
KOHTPOJISl M OLIEHOYHBIE CPEACTBA MTPOMEKYTOUYHOM aTTECTAIHH.

B ¢oH/ie OLIEHOUHBIX CPEICTB COAEPXKUTCS CiIeaylomiast HHMOpMaIys:

- COOTBETCTBHE KOMIIETCHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 AUCLIUILTUHE (MOYJI0);

- KpUTEPHUH OLleHNBaHUs1 C(POPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMHUPOBAHHMS OIIEHKH MO JUCHUIUTAHE (MOIYJIO);

- ONMCaHUE MOPSIIKA TPUMEHEHUS U MPOLIEAYPbl OLEHUBAHMS 1JIs1 KaXJOro OLEHOYHOT'O CPEJICTBA;
- KpUTEpHH OLIEHUBAHUS JJTs1 KaXKJOTO OIIEHOYHOTO CPEJICTBA;
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- COACPIKAHNE OLUEHOYHBIX CPEACTB, BKJIIOYadA TpeéOBaHI/IH, MMPEeAbABIIAEMBIC K HCﬁCTBHHM o6yqa10u1nxc5{, AE€EMOHCTPUPYEMBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCLMILIMHBL (MOIYJIO).

7. IlepedeHnb JUTEPATYPbl, HEOOX0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)

OcBoeHMe UCIUIUIMHBL (MOJIYJIsl) MPEAIoJaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIIbHON y4eOHOH uTepatypsl. Jluteparypa
MOXeT OBbITh JOCTYIHA 0OYYaIOIIMMCsI B OJHOM U3 JBYX BapUaHTOB (JIMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKmoueHHbIX KDY norosopos ¢
IPaBOOOIAJATEISIMUA;

- B meyaTHOM Bujie - B HayuHoi 6ubmmoreke um. H.W. JlobaueBckoro. OOydJaroIuecs moy4yanT yIeOHyI0 JUTepaTypy Ha
aOOHEMEHTE IO YMTATEILbCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIAMK T0JIb30BaHUsI HaydHO! OHOINOTEKON.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII0OOM TOUKH MPU BBEAEHUH O0YJAIOIIMMCSI CBOETO JIOTHHA U MApOJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIN yHUBepcuTeT" . [Ipy HCONb30BaHIM TTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOH/T
JIOJKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KaKIOTO U3 U3JaHNI OCHOBHOM JIMTEPaTypHl M He MeHee 0,25 3K3eMIUIspa JOTOIHUTEIFHON JIUTepaTyphl Ha
KaXJ0ro 00y4aromierocsi U3 4uciia Jull, OJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCIUILIAHY.

IlepeyeHb OCHOBHOM M JOTIOJTHUTEILHON YUeOHOM JIUTEPATYPhbl, HEOOXOUMOM JJIs1 OCBOSHMSI JUCIMIUIMHBI (MO1YJIs1), HAXOIUTCS
B [Ipusioxennu 2 k paboyel mporpaMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
npaBoobJIaAaTes sIMU 3JIEKTPOHHBIX M3/IaHWI U [IPU U3MEHEHUH KOMIUIeKToBaHus (hoHnoB Hayunoi 6ubmmorexun KOV,

8. Ilepeuenn pecypcoB HHGOPMAIHOHHO-TeJJ€KOMMYHUKAIIMOHHOM ceTH ""IHTEpHET'', HEO0X0JMMBIX ISt
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

Axanemus XaHa - https://ru.khanacademy.org/
TepmoaTHamuKa ¥ MosieKysipHas ¢pusuka - https://openedu.ru/course/mipt/ TERMDY/

dusrka B ONBITAX -
https://www.coursera.org/learn/molekulyarnaya-fizika?recoOrder=22 &utm_medium=email&utm_source=recommendations&utm_campai

9. MeToquuecKne yKa3aHus /st 00y4aronuxcs Mo 0CBOEHU0 JUCIHUILINHBI (MO TyJis1)

3AE
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JICKOKU

Lenb nekiun: opraHu3arys lieJieHalpaBIeHHON MO3HABATEIbHOU JISATEIBHOCTH CTYICHTOB IO OBJIAJICHUIO
TIPOrPaMMHBIM MAaTEPUAIOM YIeOHO! MUCIUIUIMHBL. BakHBIM KpUTepreM B paboTe ¢ JIEKIIMOHHBIM MaTepruaioM
SIBJISIETCS TTOJITOTOBKA CTYJICHTOB K CO3HATEJIFHOMY BOCIIPUATHIO MPErojaBaeMoro Matepuaia. [Ipu moaroroBke
CTyJIeHTA K JICKIIM He0OXOJMO, HaKaHyHe JICKIIH IPOCMATPUBaHKe 3aNMCel TTPeAbIIYIICH JISKIUH s
BOCCTAHOBJICHUS B TIAMSATH paHee U3YUYEeHHOTO MaTepralia; 03HAKOMJICHHE C 33aHUSIMU JJ1SI CAMOCTOSITEITbHOM
padoTHI, BKIIIOYEHHBIMU B IIPOTPaMMYy, TIOI00P JIUTepaTypbl. BHUMATEIbHO CAYIIAIIIUN CTYICHT HAMTPSDKEHHO
padoTaer - aHaJIM3UPYeT U3JIaraeMblii MaTepuall, BhIIESET T1aBHOE, 0000IIAeT C paHee MOTyIeHHOMN
vH(pOpMAaIUei U KPaTKO 3aMuchiBaeT. KOHCIIEKT JIEKITH TIO3BOJISIET eMy 00paboTaTh, CUCTeMaTU3UPOBATh U
JIydIIle COXPAHUTD MONyYSHHYI0 HH(POPMAITHIIO C TeM, YTOOBI B OYIyIeM OH CMOT BOCCTAHOBHUTH B TIAMSITH
OCHOBHBIE, COJIepKaTeJIbHbIe MOMEHTHL. B KOHCIIEKTe JIeKIIUU 00sI3aTe/IbHO 3aIUCHIBAIOTCS HA3BAHUE TEMBI
JIEKITMY, OCHOBHBIE BOIIPOCH! ITaHA, PEKOMEHIOBaHHAs JiuTeparypa. TeKCT JIeKIMU JTOJUKeH ObITh pa3JiesicH B
COOTBETCTBHU C TuIaHOM. C OKOHYaHHEM JIEKIIUH padoTa HaJl KOHCIIEKTOM HEe MOXKET CUMTAThCS 3aBEPIIICHHOM.
HyHo elle BOCCTAHOBHTH OT/EJIFHBIC MECTa, TPOBEPHUTH, BCE JIM MOHATHO, YTOYHHUTH YTO-TO HA KOHCYJIbTAIUH U
T.IL., C TEM YTOOBI KOHCIIEKT MOT OBITh HCIOJIb30BaH B MPOIECcCe MOJATOTOBKH K CeMUHAPAM, TPaK THUECKIM
3aHSTHUSM, 3a49eTy IS JATbHEHIero u3yueHus teM. Pa3oop 1 ycBoeHue JIeKIIMOHHOTO MaTepraia. [locie kaxmon
JIEKIMH CTY/ICHTY CJie/lyeT BHUMATEJILHO IMPOYUTATh U Pa300paTh KOHCIIEKT, TIPU STOM:

- [ToHSATH ¥ 3aNIOMHUTH BCE HOBBIE OIIpe/IeIICHUS.

- [ToHsATH Bce MaTeMaTHUECKIE BBIKJIAJKY U JIeKAIIUe B UX OCHOBE (PU3MUECKIE TIOJOKEHUS U IOMYIIICHHS,
BOCIIPOM3BECTH BCE BBIKJIAJIKA CAMOCTOSTENILHO, HE TJISAIS B KOHCIIEKT.

- BBINOTHUTE WK JO/IeNaTh BBIKJIAJKHU, KOTOPBIE JIEKTOP MPEAITHCAN ClIeNIaTh CAMOCTOSATENIHHO (€CITH TAKOBBIE
WMEIOTCS).

- Ecym nekTop nipeamnican pazodpars yacth MaTepuaia 6ojiee OJAPOOHO CAMOCTOSITETBHO 1O TIOCTYITHBIM
MMMCbMEHHBIM WJTH SJICKTPOHHBIM UCTOYHHKAM, TO HEOOXOIUMO CBOEBPEMEHHO 3TO CIEJaTh.

- [Ipr BO3HUKHOBEHUH KaKUX-JIOO TPYJAHOCTEN C MOHMMAaHNEeM MaTepraia peKOMEH/TyeTCsl IOMPOCUTh TIOMOIIHU Y
CBOMX OJIHOTPYITITHUKOB WJIM COKYPCHUKOB. Takke MOKXHO OOpaTUThCS 32 TIOMOIIIBIO K JieKTopy. 11 aToro
MOJKHO JIMYHO TIOJIOUTH K MPEToIaBaTelio, JIMOO HAIMUCATh eMy JIEKTPOHHOE MUCHMO, CPOPMYJIMPOBAB B HEM
BO3HHKAIIKE BOMPOCH. K MEChbMy MOKHO MPUKPENHUTH KaKUe-TNO0 JIeKTPOHHbIE MaTepUAJIbI, CBSI3aHHBIC C
BO3HUKIIIMMY BOIPOCAMU, HAIIPUMep, OTCKaHUPOBaHHBIE WK ChoTOrpachupOBAHHBIEC JIMCTOYKH C PYKOIIUCHBIMU
KOMMEHTapHUsIMU, TOMETKAMH, BHIKJIAJKAMU U T.II.

IMPaKTUYIECKUE
3aHATHA

Jlexnys 3aKJaJpIBaE€T OCHOBBI HAYYHBIX 3HAHUH B 0000IIEHHON (popMe, a MPaKTUYECKUe 3aHSATHS HAITPaBJIeHbl Ha
pacivpeHue 1 JeTalu3alyio STHX 3HAHWUM, Ha BRIPaOOTKY U 3aKpeTlIeHe HABHIKOB MPO(eCcCHOHATbHON
JesATeNbHOCTH. ' TaBHas 11e/Ib IPAKTHYECKHX 3aHATUH - 00eCIIeYnTh CTYAEHTaM BO3MOXHOCTD OBJIAIETh
HaBBIKAMH ¥ YMEHHSMH HCIIOJb30BAHUS TEOPETUIECKOr0 3HAHKS IPUMEHHUTEIBHO K OCOOEHHOCTSIM U3y4aeMOii
orpaciy. Ha nmpakTiyecKux 3aHATHSAX 00yYaloLrecs OBJIaAeBaIoT EPBOHAYATIBHBIMHU MTPO(eCcCHOHATbHBIMU
YMEHMSMH ¥ HABBIKAMH, KOTOpBIE B JaJIbHEHIIIEM 3aKPETUISIOTCS M COBEPIIEHCTBYIOTCS B ITpoLiecce y4eOHOH 1
MIPOU3BOJICTBEHHON MPAKTHKH. B mpoliecce NpakTHYECKUX 3aHATHH 0000IaI0TCs, CHCTEMATH3UPYIOTCS,
YITyOJSAI0TCS M KOHKPETU3UPYIOTCS TEOPETUYECKUE 3HAHNUS, BBIPAOATHIBAETCS CIIOCOOHOCTH ¥ TOTOBHOCTD
HCIIOJIb30BaTh TEOPETHYECKHE 3HAHMS Ha PAKTUKE, PA3BUBAIOTCS MHTEJUIEKTyaIbHbIE YMEHHS
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€aMoCTOSI-
TeJbHas padoTa

Lenb camocTosiTeIbHON paboTH - 3aKpeIUIeHne U yriTyOsieHre NOTyYeHHbIX 3HAHUH U HaBBIKOB, a TaKke
(bopmupoBaHue npecTaBiIeHni 00 OCHOBHBIX MOHATHUSIX M pasjesiax Kypca, M IPHOOPETEeHUH HOBBIX 3HAHW.
PexomeHnyoTcs ciiefyloluye BUAB CAMOCTOSATEIBHON pabOThl: U3yUeHUe MaTepyalla, BHIHECEHHOTO Ha
CaMOCTOSAITEJIbHYIO IPOPabOTKy; padoTa ¢ JEKIMOHHBIM MaTepUaIoM, IIpeycMaTpuBaroIas IpopaboTKy
KOHCIIEKTa JIEKLIHA 1 y4eOHOH JIMTepaTypsl; HOKCK (1ToA060p) 1 0630p JIMTEpaTyphl U JEKTPOHHBIX NCTOYHUKOB
nH(pOPMAIMH IO KYpCy, Halicanue pedepata 1o BHIOpaHHOW TeMe; MOATOTOBKA K PaKTUYECKUM

3aHSTHSIM; TTOATOTOBKA K JJA00OpaTOpHBIM paboTaM; MOATOTOBKA K 3a4eTy (9K3aMeHy).

CamocrodTespHOe U3ydeHue yacTu Matepuia. Eciu yacth yueGHOro MaTepuasa OTBejeHa Ha CaMOCTOSATEIbHOE
M3y4eHre, TO HeOOXOIMMO NPUCTYIUTh K TOMY He3aMeUTUTENILHO TI0CTIe YKa3aHu sl PETo/IaBaTelis U OCBOMTh
MaTepuJl B OTBEICHHbIE M CpPOKH. Matepual ciefyeT U3y4uTh IO JOCTYITHBIM MUCbMEHHBIM U 3JIEKTPOHHBIM
WCTOYHUKAM, O KOTOPBIX COOOIIMT IPEro/iaBaTesib.

INoaroroBka gomMarHero 3aianusi. B romamseit pabote cTyJeHTOB MOXKHO BHIAEIUTB JIBE COCTaBJIsIoIue: 1)
pa30op pelleHni 3a1a4 ay AUTOPHbBIX 3aHATUH, 2) CAMOCTOATEJIBHOE PellieHHe JOMAIIHKX 3a1a4. Takum o0pa3om,
MIpUJiA IOMOU MOCJIE KakJOro ayJUTOPHOIO 3aHATHUSA, CTyJEHT JOJKEH CHavYasa PEIUTh CAaMOCTOSITENIBHO (HE
1517151 B pabovylo TeTpajib) Te 3aJa4u, KOTOpPBIEe PEIII ITperno/iaBaTesib BO BpeMsi 3aHATHsI. [Ipu BOSHUKHOBEHUN
TPYAHOCTEH BO BpeMsl pellieHHs] KakoW-HUOY b 3aJaut CIeyeT pa3o0paTh peleHe 3ToM 3a1a4d B TETPaIu.
3ateM cieflyeT peluTh 3a/iauy CaMoCcTOATeNIbHO 0e3 TeTpanu. CKOJIbKO Obl pa3 He IPUXOMIOCh BO3BpALIAThCA K
TETpajivi, HACTOATEJILHO PEKOMEHIYETCsI BCE K€ HAYUUThCS BOCIIPOM3BOAUTh PELIEHHE CAMOCTOSITEIBHO. 3aTeM
clieflyeT MPUCTYNUTD K PELISHHIO 3aa4 U3 JOMAaIlHero 3ajaHus. [Ipu BO3HUKHOBEHUH TPYAHOCTEN
peKOMeH/IyeTCsl OIPOCUTD TIOMOIIY Y CBOMX OJHOTPYIITHUKOB WM COKYPCHUKOB. [IprBETCTBYETCSl COBMECTHBII
rouck perreHni. Takke MOKHO 0OpaTUTBCS 3a IOMOUIBIO K IPENoAaBaTeltio. st 5Toro MOHO JIMYHO MOJONTH K
IIpenojaBaTeso, MO0 HaucaTh eMy 3JIeKTPOHHOE UChMO, c(hOPMYJIUPOBAB B HEM BO3HUKAIOIIUE BOIIPOCHI
Y/WNY NPUKPENUB CBOW OTCKAHUPOBAHHBINA MM c(poTOrpappoBaHHbIN BAPUAHT pelleHns AJIs IPOBEPKHU.
[porycTuB kakoe-1MOO 3aHATHE, CTYICHTY CJIEJyeT CKOIMPOBaTh pelieHre pa300paHHbIX Ha 3aHSATHHU 3aa4 U3
TETpajv KaKOro-HUOYAb OHOTPYIIITHUKA; Pa300paTh UX pelleHre, PelUTh UX CAMOCTOSITENILHO, a TAaKXKe PEeIHTh
3a7a44 JOMAIIHETO 3aJaHusl.

9K3aMCH

Ienb 5K3aMeHa - BBISIBUTh U OLIEHUTh 3HAHUS, TPAKTUIECKHE YMEHUsI M HABBIKKA 00YYAaIOIIMXCS 328 KypC
JMCLUIUIMHBL. DK3aMeH MPOBOAUTCS MyTeM codeceqoBanus. [lJisi MOJArOTOBKY K 9K3aMeHy Ha Kadeape umeercst
repevdeHb BOIPOCOB, OXBATHIBAIONIMI BECh IPOrPAMMHBII MaTepHal AUCIUILUIMHEL B mporecce moaroToBKu K
9K3aMeHy 00yJaoMCcst HeOOXOAUMO TMOJIb30BATHCS JIEKIIMOHHBIMY 3aMUCSIMUA M PEKOMEHJOBAHHOM y4eOHON
nuTeparypoil. Pa3periaercs UCMOIb30BaHUE MHOTO JIOTIOJHUTENIBHOTO MaTepualia, UMEIoIerocst y 00yJaromierocs.
W3yyasi TeMaTUueCcKUil MaTepual, st 00y4JalolrXcsi OCHOBOIOJATAIOIINM sIBJISIETCS BbIJIEIEHUE OCHOBHBIX
TIOJIOXKEHWI, UX OCMBICJICHHE U TIPAKTHYECKOE TTPUMEHEHYIE.

10. ITepeyensb nHQOPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs NepedeHb MPOrpaMMHOro odecnedeHnst 1 HH(pOPMANMOHHbBIX CIPAaBOYHbBIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOLIEcca MO JUCIMILIIHE
(Momy0), BKJII0Yas IepedeHb MporpaMMHOro odecrieueHuns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHMILUIAHBI (MOYJIS).

11. Onucanne MaTepuaIbHO-TEXHIYECKOM 0a3bl, HEOOX0 MO JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHne O6pa30BaTe.III)HOFO mpouecca 1no AIMCHuUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue

KOMITOHECHTHI:

IMomelneHust 17151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCsl, YKOMIUICKTOBAHHBIE CIICLMATN3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" n obecriedyeHreM JocTyra
B 3JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTelIbHyIo cpeny KOY.

VueOHble ayAUTOPUH AJ1sI KOHTAKTHOM padoTEI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI

U CTYJIbSI).

KOMHI)IOTep W MIPUHTEP JIA pACIICYaTKH Pa3daTOYHbIX MATEPUAIIOB.

MynpTMeaniiHasT ayAUTOPHUS.

Crenmanu3upoBaHHast 1abopaTopHsl.

12. CpencrBa aganramuy mpenoaBaHusl JHCIAILUIMHLI K MOTPEeOHOCTIM 00yUJaomuxcsa HHBAJINI0B 1 JIAIL ¢
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI
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HpI/I HCO6XOJII/IMOCTI/I B O6paBOBaTeHI)HOM npouecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06J'IGFLIEHOH_II/IC
BOCIIpUATUE I/IHCbopMaHI/II/I O6y‘-laIOHII/IMI/IC${ HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMU BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/]aHKE TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NMPeo0pa3oBaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 1JTs1 Pa3IMYHBIX MOJIb30BATENCH;

- CO3/]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMIHBIX BUIAaX Oe3 MOTepH JAAHHBIX WM CTPYKTYPHI, IPEIyCMOTPETh
BO3MOKHOCTh MacIITaOMpPOBaHHUsI TEKCTa M M300pakeHNH Oe3 IOTepy KayecTBa, MPpeyCMOTPETh JOCTYITHOCTD YIIpaBJIeHHs
KOHTEHTOM C KJIaBUATypBHl;

- CO3/IaHMe BO3MOKHOCTEH 111 00yUaIOIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO M3 Pa3HbIX HCTOYHUKOB - HALIpHMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJTyXa MOTy4Yaad MH(POPMALIMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMUPYEMBIX
JMCLIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YKCJIe BUPTYAJIbHBIX JJAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMCHEHNC JUCTAHIIMOHHBIX 06paSOBaTCHLHHX TEXHOJIOTUI JUIA Tiepeiavin HH(bOpMaLIHPI, OpraHu3alvi pa3jiInvHbIX (bOpM
PIHTCpaKTPIBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10mer0c51 C IpenogaBarejeM, B TOM 4UCJIE BC6I/IHapOB, KOTOPBIC MOTYT OBITH
HCIOJIb30BaHbl JId IPOBEACHU A BUPTYaJIbHbIX JICKI.IPIIZ C BOBMOJXHOCTBIO B3aHMOHCﬁCTBHH BCEX YYACTHUKOB JUCTAHIUOHHOI'O
O6y‘ICHI/I${, MPOBEACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIalaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHE JIUCTAaHIIMOHHBIX 00pa30BaTesIbHbIX TEXHOJIOTHH Il OpraHu3alyy bopM TEKYIIEro ¥ MpoMeKyTOUYHOro
KOHTPOJIS;

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

- IPOAJOJIKUTEIbHOCTU CAAYN 3a4€Ta WM IK3aMeHa, IIPpOBOAMMOTIO B MMMCbMEHHOU (bopMe, - He Oonee yem Ha 90 MUHYT;,

- MPOIOJIKUTEIBHOCTHY TIOATOTOBKYU 00YUAIOIIEerocst K OTBETY Ha 3a4ETe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popMme, - He
6osiee yem Ha 20 MUHYT;

- MMPOAOJIKUTEILHOCTY BHICTYIUICHUs 00YYAIOIIErocs MPH 3alUTe KYypPCOBOM padOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocrariieHa B cootBeTcTBuM ¢ TpedoBanusMu PI'OC BO u yyeOHbIM 11aHoM 110 criermanbHoctr: 03.05.01
"Acrponomus" u cienamm3anun "TIpenogasarens. Pusnka. ActpoHomus”.

SAEKTPOHHBH
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IIporpamma puciuruiuesl "MonekynsapHad ¢usuka”; 03.05.01 "Acrponomus”.

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.13.02 Moaexyaspuas puszura

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 JuTepaTypa:

1. CusyxwuH, [I. B. O6mmii kypc ¢usmnku: yyebHoe nocodue: B 5 tomax / 1. B. CuByxuH. - 6-¢ u3j., crepeot. - Mocksa:
OUBMATIJIUT, 2021 - Tom 2: TepmonuHamMuka u MoJieKysapHas pusuka - 2021. - 544 c. - ISBN 978-5-9221-1514-8. - Tekcr:
371eKTpoHHBIH // JlaHb: 31eKTpoHHO-OnbmMoTeuHas cucrema. - URL: https://e.Janbook.com/book/185719 (nara obpartenus:
11.09.2023). - Pexxum goctyma: i1l aBTOpHU3. TTOJb30BaTeNeH.

2. ponos, 1. E. ®uzuka makpocucreM. OcHOBHBIE 3aKOHBI: yueOHoe nocodue / 1. E. ponos. - 8-e uzg. - Mocksa:
Jlaboparopus 3Hanwmit, 2020. - 210 c. - ISBN 978-5-00101-826-1. - Tekcr: anekTpoHHbli // JlaHb: 91€KTPOHHO-O0MOINOTEYHAS
cucteMa. - URL: https://e.lanbook.com/book/135536 (mata obpamenust: 11.09.2023). - Pexum nocryma: 1jis aBTOpu3.
OJIb30BaTeIeH.

3. KukonH, A. K. MonekynsapHas ¢pusuka: yueonoe nmocodue / A. K. Kukonn, U. K. Kukoun. - 4-e nzz., crep. -
Cankr-IlerepOypr: Jlans, 2022. - 480 c. - ISBN 978-5-8114-0737-8. - Tekcr: anekTpoHHblii // JlaHs:
3/1eKTpOHHO-OnbmoTeynas cucrema. - URL: https://e.Janbook.com/book/210119 (naTa obpamenus: 11.09.2023). - Pexum
JOCTYyIa: 1JIsl aBTOPHU3. TTOJIb30BaTeNIeH.

4. Upopos, U. E. 3agaun no obmeii pusmke : yuedroe nocooue / U. E. Uponos. - 17-e u3n., crep. - Cankr-IletepOypr : Jlanb,
2020. - 420 c. - ISBN 978-5-8114-4884-5. - Tekcr : aneKTpoHHbIH // JIaHb : 371eKTpoHHO-0MOMMOTeuHast cucrema. - URL:
https://e.lanbook.com/book/126942 (nata o6pamenwus: 30.07.2020). - Pexxum octyna: Juist aBTOpH3. TOJIb30BATEIEH.

onoJsHUTEILHAS JUTEpPATYypa:

1. Anemkesny, B. A. Kypc obuieit ¢pusukn. MonekymsipHast ¢pusuka: yueOnuk / B. A. Anemkesnd. - Mocksa: PUSMATIINUT,
2016. - 312 c. - ISBN 978-5-9221-1696-1. - Tekcr: anekTpoHHSIH // JlaHb: 31eKTpoHHO-OnbMoTeynas cucrtema. - URL:
https://e.lanbook.com/book/91145 (mara obpamenus: 11.09.2023). - Pexum mocTymna: Iuist aBTOPU3. TOJI30BATEIEH.

2. Casenbes, Y. B. Kypc obmeii ¢usmku: yaebHoe ocodue uis By30B: B 5 Tomax / U. B. Casebes. - 6-e uzg., crep. -
Cankr-IlerepOypr: Jlans, 2022 - Tom 3: MonekyispHas (puszrka u TepmMoarHamuka - 2022. - 212 c. - ISBN
978-5-8114-9197-1. - Tekcr: aneKkTpoHHbIH // JIaHb: 3neKTpoHHO-OMOIMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/187739 (nata obpamenus: 11.09.2023). - Pexxum jocTymna: Uist aBTOpU3. TOJIb30BATEIICH.

3. MuponoBa, I'. A. MonekynsipHas (pu3MKa 1 TepMOIMHAMMKA B BOTIPOCAX M 3a/jadax: yyeOHoe rmocodue / I'. A. Muponosa, H.
H. Bpanar, A. M. Canenxwii. - Cankr-Ilerep6ypr: Jlanb, 2022. - 480 c. - ISBN 978-5-8114-1195-5. - Tekcr: a1eKTpoHHBIH //
Jlanb: anekTpoHHO-6MOMMoTeuHast cucrema. - URL: https://e.lanbook.com/book/210875 (nara o6pamenus: 11.09.2023). -
Pexum mocryna: ajist aBTOpU3. MOJIb30BaTENEH.
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IIporpamma puciuruiuesl "MonekynsapHad ¢usuka”; 03.05.01 "Acrponomus”.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.13.02 Moaexyaspuas puszura

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.
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