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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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IIporpamMmy auCIMTIUTMHEL pa3padoTaii(a)(u): JoreHT, K.H. (pomeHt) CkBoprioB A.W. (Kadenpa obmeii pusuku, Otaenenue
(pusukm), anivskvor@gmail.com

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

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

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIlIK-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:

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

- OCHOBHBIC KJIACCUYECKUEC U COBpeMeHHbIC 3KCHCpI/IMeHTaIl])HbIC pe3yﬂbTaTbI B O6IlaCTI/I TCIIJIOBBIX HBHCHHﬁ, ﬂBIICHI/II‘/Jl
nepeHoca, (ha3oBbIX MEPEXO0B;

- OCHOBHBIC 3aKOHbI TCPMOJNHAMHWKU, METOAbI TEPMOANHAMUYIECKOIO U CTATUCTUYIECKOI'O OIMUCAHNA MHOTI'OYaCTUYHbIX
CUCTEM;

- IPMHIUIB! pabOTHl M YCTPOICTBO COBPEMEHHOH KCIIEPUMEHTATIbHON annapaTtyphl AIs UCCIIe0BaHM TEIUIOBBIX SBJICHHH,
SBJIEHUI NepeHoca, (pa3oBbIX MEPEX0J0B.

HoykeH ymeTs:

- IPUMEHATDb CTATUCTUYCCKUE U TEPMOJANHAMUYICCKUE METOAbI K OITUCAHUIO HBHCHHﬁ, CBA3aHHBIX C
ATOMApHO-KOPITYCKYJISAPHBIM CTPOCHUEM BELICCTBA,

- UCTIOJIb30BAaTh METO/B! (PU3NIECKUX HCCIIEAOBAHUN IJIs1 M3YYEHHUS TEPMOJIUHAMUYECKHUX IPOIIECCOB;

- yCTaHaBJIMBaTh B3aUMOCBSI3b MOJIEKYJISIPHBIX SIBJICHUH C IPYTMMU pasjiesaMu (pU3UKH, 1 0c000, B IOTPAaHUYHBIX 00JIACTSIX -
(puznYecKOi XUMUM U XUMUYECKON (DUBUKU;

- UCTIOJIb30BaTh COBpPEMEHHBIe 00pa30BaTelibHble M MH(POPMAIIMOHHBIE TEXHOJIOTHH JUIs1 IPUOOPETEHNsI HOBBIX 3HAHUI
JlomxeH BIafeTh:

- HABBIKAMHM PACUYETOB B paMKaX TEPMOANHAMHUYECKOTO U CTATUCTUYECKOTO METOIOB OITUCAHUST;

- HaBBIKaMK PabOTHI C MPOCTEHILIeH U3MEPUTENILHON aIapaTypou;

- HaBBIKAM¥ PabOTHI ¢ YUeOHOW M HAYYHOH JIUTEPATyPOU.

JlomkeH NeMOHCTPUPOBATh CIOCOOHOCTD M TOTOBHOCTB:

- K pellIeHuIo 33/1a4, CBSI3aHHBIX C AaTOMaPHO-KOPIYCKYJISIPHBIM CTPOSHHEM BEIecTBa

- 9KCIUTyaTHPOBATh COBPEMEHHYIO (DU3NYECKYIO annaparypy 1 o0opyaoBaHue

- paboTaTh ¢ COBpEeMEHHBIMU 00Pa30BaTEIbHBIMU U UH(OPMAIIMOHHBIMY TEXHOJIOTHSIMU

2. Mecro guctnmimasl (MoayJist) B ctpykrype OIIOII BO

Hannaast qucrmruiHa (MOmyib) BKModeHa B pasaen "B1.0.09 ducturumaet (Moxym)" 0OCHOBHOM MPpodecCHOHANHOMN
obpazoBartensHOI porpammbl 03.03.03 "Pamrodusuka (MHpOpMamoHHsie MporeccH U Kuodepdu3nieckne CUCTeMBl)" 1
OTHOCHUTCA K o0s3arebHoi yactu OITOIT BO.

OcBauBaercs Ha | Kypce B 2 cemecTpe.

3. O0beM auCHUNINHLI (MO/IYJIsI) B 3aUeTHBIX eIHHUIAX ¢ YKa3aHHeM KOJUYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4awIuxcsa ¢ npemnogasaTeieM (0 BHAAM YUeOHbIX 3aHATHII) H HA CAMOCTOSTEIbHYIO
padoTy odyuarommxcs

OO0111ast TPyI0EMKOCTh AUCIMILUIMHBI COCTABJIAET 5 3ayeTHhIX(bie) enuHuil(bl) Ha 180 vaca(oB).

KonraktHast padota - 102 yaca(oB), B TOM yucJie Jiekiuu - 48 daca(oB), MpakTHUeCKue 3aHATUs - 54 yaca(oB), 1abopaTtopHbie
padoTs! - 0 gaca(oB), KOHTPOJIb CAMOCTOSTEIFHOMN padoThl - O yaca(oB).

CamocrositesibHasi pabota - 42 yaca(oB).
KouTposns (3auér / x3amen) - 36 yaca(oB).

SAEKTPOHHBH
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<I>opMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIIIUHBL: 9K3aMEH BO 2 CEMECTpE.

4. Coneprxanue QUCHUIUIMHBI (MOAYJs), CTPYKTYPUPOBaHHOE MO0 TeMaM (pa3jiejiaM) ¢ yKa3aHueM OTBEJIeHHOr0 Ha
HHX KOJIHYECTBA aKAJeMHYECKHX YaCOB 1 BHAOB YU4eOHbIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIAaH KOHTAKTHOW M CAMOCTOATEJbHONH Pa60ThI 0 AV CHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-
HX TPYJ0E€MKOCTh (B yacax) CTOSI-
N Pa3znennl iucuunumns: / Ce- lexmun,JTexmu|lIpakTu-[Iipaktu-/Iagopa-/Iadopa-| TeJIb-
MoayJist MECTP| Bcero | B 3J. |4YecKue | yeckue |TOpHbIe |TOpHbIe | Hasd
¢opme BaHaTHsA,| B 3J. [padoThL,| B 3. pa-
Bcero | cgopwme | Bcero |popme | 00Ta
1. [Tema 1. BBEIEHUE 2 2 0 0 0 0 0 1
2. (Tema 2. TepmoguHaAMITYECKHI MeTO, - | 2 4 0 2 0 0 0 2
3 Tema 3. OcHOBHBIE TapaMeTPbl MOJIEKYT U 2 0 0 2 0 0 0 1
MOJIEKYJISIPHOTO ABUKEHUST
Tema 4. OCHOBHBIE TTOHSITUSI TEOPUH BEPOSTHOCTEH
4. |u MaTeMaTHUYECKON CTATUCTUKHU. 2 4 0 2 0 0 0 2
5. [Tema 5. CratucTuyeckuil MeToA 2 4 0 4 0 0
6. Tema 6. Cratuctiuecknii Mmeto1 TermnoBoi 2 4 6 0 0 4
KOHTaKT MEX]Ly CHCTEMaMHt
7 Tema 7. CTaTUCTUUYECKUT METO[I pacipeaeeHust 2 4 0 4 0 0 0 4
Makcsemna, Boapimana
8. |Tema 8. IlepBoe Hauasl0 TEPMOAVHAMUKY 2 2 0 4 0 0 0 2
10.|Tema 10. 3akoHBI UAEANTBHOTO ra3a 2 2 0 2 0 0 0 2
11.[Tema 11. Havana tepmMoaMHaMUKU 2 4 0 8 0 0 0 6
1. Tema 12. YpaBuenue Ban nep Banbca PeanbHbie 2 4 0 4 0 0 0 3
rasbl
13.|Tema 13. ®a3oBbIe nepexoab 2 4 0 4 0 0 0 3
14.|Tema 14. XXunkoctn 2 4 0 2 0 0 0 2
15.|Tema 15. Teepasie Tena 2 2 0 2 0 0 0 2
16. Tema 16. BpoyHOBCKOE IBIKEHHEIO 2 > 0 4 0 0 0 2
Kunematndeckie XapaKTKpUCTHKU
17.|Tema 17. SIBnenus nepenoca 2 2 0 4 0 0 0 2
Toro 48 0 54 0 0 0 42

4.2 Coaep:kaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. BBEJJEHHE

Ipeamer monekynsipHol u3rku. Posib MoJIeKkyIsipHOU (PU3KMKU B Pa3BUTHUU €CTECTBO3HAHUS U (hriiocodun. ArperaTHbie
coctosiHus U (paskl BemecTBa. MeToapl ONMCaHus SBJICHUH (IMHAMUYECKUH, CTATUCTUICCKUH, TePMOANHAMUICCKHUH).
OrnpejiesieHre MUKPO- ¥ MaKpoCOCTOstHUS. KomMyecTBo MoJieKyJ1, Yucio ABOrajipo, KOIMYeCTBOBEIIECTRA.

Tema 2. TepmomHaMuye ckuii MmeTos - I

CranpoHapHble 1 paBHOBECHBIE COCTOSIHUSA. TepMoauHaMuieckue napamMeTpsl. TerioBoi KOHTaKT MeXIy CHCTEMaMHu
-TePMOANHAMHYECKOE pacCMOTpeHHe. TepMoqrHaMuIecKkoe oIpesiesieHre TeMmnepatypsl. TepmomeTprieckoe
Teso,amMnupudeckre Temmeparypasie mkans! (Ikana Lenscus, Kenpuna, Popenreiita). [IpakTudeckas mKkana TeMIepaTyp.

Tema 3. OcHOBHBIE TapaMeTPHI MOJIEKYJI H MOJIEKYISIDHOTO JABUKEHHUS

Brruncnenne PpasmMepoOB MOJIEKYJ U paCCTOAHUS MEKAY MOJICKYJIAMU B ra3ax, CAMHULIA H3MCpCHI/Iﬁ AHFCTpCM.KOHI/I‘{CCTBO
MOJIEKYJI B JIMTPE JId ra30B U JKUJKOCTH. Macca MOJIEKYJI PA3JIMYHBbIX BEHICCTB. AtomHasn CANHULA MaCCLI.MOHHpHaH Macca 1
€€ BBIYHCJICHUE I10 Ta6III/H_l€ MCHHCHCGBEI. O6beM OIHOI'O MOJISI UACAJIbHBIX TA30B P HOPMAJIbHBIXYCJIOBUSAX.

Tema 4. OCHOBHbBIE IOHATHS TEOpun BepOHTHOCTeﬁ M MaTeMaTH4YeCKOil CTaTHCTHKM.

BepOHTHOCTb. <I>0pMyJ1a BbIYUCJICHUS BEPOATHOCTH. VYcnoBHas BEPOATHOCTD. He3saBucumeble COOBITHS.
HCHpeprBHLICBeIII/I‘II/IHI)I. ILtoTHOCTH BEPOATHOCTU U €€ cBoricTBa. BuHOMMHAIIEHOE pacnpeacjicHue. HPCI[CIII)HI)IC
CIIy‘IaI/I6I/IHOMI/IEUILHOFO pacipenejaceHus. PacnpeneneHI/Ie Faycca. CpeIIHI/Ie 3HAYCHHWA BBIYMCIICHUE U1 JUCKPETHBIX
HHCEIIPEPbIBHBIX BEJINYNH. HI/ICHCPCI/IH
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Tema 5. CtaTucTHYECKHIT METO

MHuKpO- 1 MaKPOCKOIMYECKHE COCTOSIHUA cucTeMsbl. [ocTyaT paBHOBEpOATHOCTH MUKPOCOCTPOSIHUN U
IproJryecKasTunoTe3a. BeposTHOCTh MaKpococTOSTHUS. YKCII0 BO3MOKHBIX MUKPOCKOIMYECKUX COCTOSIHHM, €ro 3aBUCUMOCTb
oT3Hepruu cuctemsl. PIyKTyarnyst. 3aBUCUMOCTb OTHOCUTENBHBIX (DIYKTYyaIMil OT KOJMIECTBA MOJIEKYJI M Pa3MEPOBCUCTEMBI.

Tema 6. CtaTucTinuecknii MeTo 1 TemioBoil KOHTAKT MeK/Iy CHCTeMaMN

CraTuCcTHYeCKOe PACCMOTPEHHE TETUIOBOTO KOHTAKTa MeXay cucteMaMu. CTaTHCTHYECKOe ONpeieieHre

temrepatypbl. CTaTucTiueckas SHTporus. CBsA3b CTATUCTUIECKON TEMITEpaTyphl ¢ TepMOANHaMuYecKor. CricTeMa B KOHTAaKTe
crepmoctaroM. KanoHnveckoe pacnpenenenue ['mooca. CraTuctuyeckas CyMma 1 ee cBoicTBa. CTaTHCTHUECKas CYMMaKaK
TepMOANHAMUYECKAs (PYHKLHS. .

Tema 7. CtaTucTuyeckuii MeTox pacnpeeaenus Makcseiia, Boabnmana

CaoiicTBa pacnipeneneHnss Makcsesuia. BerduciieHne cpeJHIX 3Ha4eHHH ¢ TOMOIIBI0 pacnpeneneHns Makcpesna.
Pacnipenenenue boabumana bapomerpuueckas

opmyna Kunerndyeckue XapakTepuCTHKH MOJIEKYJISIPHOTO BMKEHHs. Pacnipenesienrie SHepruu 1o CTerneHs M CBOOOIbL.
BpoyHoBckoe nmxenue. Ciyvaiinsie O6iysxnanus. Pacripenenenue Makcsesuia-bosbimana.

Tema 8. IlepBoe HauaJI0 TEPMOAMHAMUKH

Pa6ora B TepmoguHaMuke. [ToHsITHE TEIUIOTH M BHYTPEHHEH SHEPIUU CHCTEMbl. DKBUBAJIEHTHOCTh PaboTH U TerioThl. [lepBoe
HayaJo TepMOJMHAMUKU. DYHKIMK COCTOSIHUs. 3aItich NMepBoro Havasa B quddepenimansaon ¢opme. Odpatumble 1
HeoOpaTuMble nporiecchl. TernoeMkocTsb. CBA3b N300apHUUYecKOil M H30XOPUUECKOH TEIUIOEMKOCTEH.

Tema 10. 3akoHbI HA€AJLHOI0 ra3a

W3orepmudeckuii 1 ©300apUUECKUI MTPOLIECCHl B pa3peXeHHbIX razax. TepMoarHaMUYecKoe OIpe/ie/ieHue MOICIUUACATLHOTO
raza. KBasucraruueckue usonporneccel. BHyTpeHHsIsl SHeprus uiaeainbHoro rasa. [Ipodiembl Ki1accuuecKOTepMOIMHAMUKY.
VY paBHeHHE MOJUTPONIMYECKOTro Mpoliecca. Aauadaruueckuil npouecc. [lokazarenb aguadaThl.

Tema 11. Hauana TepmMoJuHaMUKH

Hukmmyeckue mporeccs U TeIUIOBbIe (XOMOMIbHBIE) MAIIUHBL. [IpHHITUITEI TOCTPOEHUS
terioBbix MamuH. KITJI. Hukn Kapnao u ero KITJ. Bropoe Hayasio TepMOANHAMUKA
(popmympoka Kinaysuyca u Kenbuna). I[TocTpoeHne aGCoM0THOM TEPMOAMHAMUYECKOM
mkassl Temneparyp HepasencrBo Knaysuyca.

TepMoanHamMuyeckoe onpeeseHue SHTponuy. Vi3MeHeHne SHTPONUK B 00paTUMBbIX U
HeoOpaTUMBbIX nporieccax. CTaTUCTHUYECKOe ONpeieieHe SHTPOIHUHU. DHTPOIKS Kak Mepa
Gecniopsinka. CBsA3b MKy CTATUCTUYECKMM U TEPMOIMHAMUYECKUM ONpeeIeHUIMU
SHTPOIHH.

Craructudeckas popmymmpoBka Il Hayana tepmoaunamuku. Teopema Heprcra (111 Havao
TEPMOJVHAMUKH).

MeTton TepMOAMHAMUYECKUX NOTEHIMAIIOB, peoOpazoBanue Jlexanapa.

Tepmogunamuueckas ycroiunBocTs. [Ipuniun Jle Ilatense-bpayna. MosekynsapHo-kuHeTHueckas teopus. IIpuHnmn
JeTanbHOro paBHosecHs. OCHOBHOE

ypaBHEHHE KHHETUIECKON TeoprH. MoeKyIsIpHO-KMHETHYECKUI CMBICIT TEMIIEPATYPHI.
3akoH [lanproHa.

TennoeMKocTb, BHYTPEHHAS SHEPTUA UAEATIBHOrO rasa. TernnoeMKOoCTb UIeaIbHOrO rasa.
O61me nosioxkeHNst KBaHTOBOW TEOPUH TETUIOEMKOCTH Iasa.

Tema 12. YpaBuenue Ban nep Baanca PeanbHble razni

Cuuel Ban-nep-Baanbca. ITorenuuan Jlennapaa-/IxoHca.

OcoGeHHOCTH ITOBEJICHHSI PeaJIbHBIX MOJIEKYJT (M30TEPMHYECKOE CXKATHE, AJMHA CBOOOIHOTO
npoOera, OTKJIOHEHHUsI OT ypaBHeHus1 Kianeiipona-MeHeseeBa). Y paBHEHHUS! COCTOSIHUS
peasbHBIX ra3oB. YpaBHeHUe Ban-nep-Baanbca. BupnanbsHoe ypaBHEHNE COCTOSHUA.
DKcrnepuMeHTalbHble n30TepMbl BaH-nep-Baansca. Kputnueckoe coctosiuue. CxnxeHue
rasos. [Ipumep pasoBoro nepexopa ras-kuakocts. Teopetndyeckue n3otepmsl Ban-nep-
Baasnbca. MeracrabuibHbie cocTosiHus. Kputrueckue napaMmeTpei.

Sddext Jxoyna-Tomcona. Pacuer quddepeHnaabHOro 1 MHTErpaabHOro 3(pheKTon
Ixoyna-TomcoHa. Meronpl cxuvxenus razos. [lonyueHre CBEpXHU3KUX TEMIIEPATYP.
Merton anrabaTHIecKoro pasMarHiIMBaHuUs

Tema 13. ®a3o0Bble nepexoabl

SAEKTPOHHBH
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OOmnpenenenue ¢aswl. PapHoBecue da3. Kinaccugukarms dperdecra ¢a3opbix nepexonos.IIpasmno 'ndoca. Pazossie
nepexo/pl nepBoro pojaa. YpasHeHue Kiaysuyca. Juarpamma cocrosinus BeniectB. TpoitHast Touka. [Tonmumopdusm u
noarMopgHsle npespatenusd. Teopusa/lannay (pa3oBbIX nepexogoB BTOporo poaa. CBepXTeKy4ecTb U CBEPXIPOBOJUMOCTb.

Tema 14. ZKuakoctn

OCHOBHBIE CBOMCTBA U XapaKTepUCTHKY kuakocTed. CTpyKTypa kumkocteir. Momeins xkuakoctu Ppenkers. [loBepxHOCTHBIE
spyieHusi. CBOOOTHASI SHEPIus MOBepXHOCTH. [[0BEpXHOCTHOE HATSKEHUE HA TPaHUIIE KUIKOCTb-TIap, KUAKOCTh-KUIKOCTb,
JKHUIKOCTh-TBepjioe Tesio. KpaeBbie yriibl, cMauMBaHue 1 HecMaunBaHue Kamisipasie siByieHust. [I0BepXHOCTHO-aKTUBHBIC
BelecTBa.. JKuaKue pacTBOpPHI (PacCTBOPHMOCTb, TETUIOTH PACTBOPEHUsI). 3aKoH Payiist 1 3akoH ['eHpH 1T uieaTbHBIX
pactBopoB. CBoricTBa OMHApHBIX cMeceid. OcMmoc.

Tema 15. TBepaplie Tesa

[Ipu3HaKH KPUCTAJUIMIECKOTO COCTOSIHUS (aHU30TPONHS (PH3IMUECKUX CBOWCTB, JATBHUN

MOPSIZIOK, ha3oBbie nepexonl). CUMMETpHsI U 3JIeMEHThl cuMMeTprd. Kpucrammmyeckast

pemetka u ee cummetpus. Kinaccndukanms kprucramio. Kpucranmiraeckre Kiaccsl U

(puzrUecKkue TUTIBI KPUCTAILIOB.

TerioBbie CBOCTBA TBEP/bIX Tel1. TerioeMKocTb, MOJe/ b DitHITenHa, DiiHiTeiHa-[{e6ast.

Teopema [le6asi. TersioBoe pacuiMpeHue. Y paBHEHUsT COCTOSTHHUSI.

Tema 16. BpoynoBckoe nBmkennery Kunemarnueckne xapakTKpPUCTHKH

Kunematiueckue XapakTepUCTUKU MOJIEKYJIIPHOTO ABMKEHUS (3(h(PeKTUBHOE CeYeHUe

paccestHASI, ATIMHA cBOOOJHOTO Tpodera). Obimee onpeeseHne U BUIBI TPOIIECCOB

nepeHoca. DMIMpPUYECKUe 3aKOHBI 1S ra3oB (3akoH ®Puka nia auddysuu, Heiotona mis

BHYTPEHHETO TpeHus, 3aKkoH Pypbe U1 TerionpopoaHocTh). [Iporecch neperoca B

JKUAKOCTSIX U TBepIOM Tejie. BpoyHoBckoe auxkenue. CiydaiiHble OTyKIaHUSI.

Tema 17. fABJieHust nepeHoca

KuHemaruueckre XapakTepUCTUKU MOJIEKYJISIPHOTO ABMXeHUs (3¢ (EKTUBHOE CeueHne paccesiHusl, UIMHA CBOOOTHOTO
npobera). O61iee onpeeeHre 1 BUIbI POIECCOB MePeHOCca. DMITUPHUECKUE 3aKOHBI 151 ra30oB (3akoH Puka ais quddysum,
HpioTOHa /17151 BHYTPEHHETO TpeHus1, 3aKoH Dypbe U151 TEMIONpPOBOAHOCTH). [Ipoliecchl nepeHoca B KUIKOCTSX U TBEPJIOM Telle.

5. IlepedyeHb y4eOHO-METOUYECKOTO 00€CIEeUYEHHS UIA CAMOCTOSITEJbHOM Pa6oThHI 00yJalOmIXCs Mo
JUCHUIUINHE (MO/LYJII0)

CamocrosTespHas padoTa 00y4aIOIIMXCs BBITIOIHASTCS MO 331aHUI0 U IPY METOAUYECKOM PYKOBOJACTBE IperofiaBaTeis, Ho 6e3
€ro HeloCpeACTBeHHOro yyactus. CamocTosTebHas paboTa MOAPA3AENAeTC Ha CAMOCTOATE IbHYIO Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 padoTy. CaMocTodTe bHAsA padoTa 00yUaIOIMXCs BKIIOYAET KaK MOJIHOCTBIO
CaMOCTOSITEJIBHOE OCBOEHUE OT/EJIbHBIX TeM (pa3zielioB) JUCLUILIUHBL, TaK U IPOPabOTKY TeM (pa3fielioB), OCBAUBAEMBIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMOCTOsITEIbHOM paboThl 00YYaIoIMecs] YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aHKsI, HATIPABJIEHHBIE Ha 3aKPeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
FOTOBATCS K TEKYLEMY U IPOMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUIUHE.

OpraHu3alys cCaMOCTOSITETbHON padoThl 00YUAIOIIMXCS perJaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMH,
y4eOHO-METOIMYECKOH JIMTepaTypoil M SJEKTPOHHBIMU 00Pa30BATEILHBIMK PECYPCaMHU, BKIIOYASL:

Iopsanok opraHU3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaMm CIelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAJIEH IPUKA30M
MunucTepcTBa HayKH 1 BhIciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®enepanmy Nel4-55-996un/15 ot 27 Hos16ps 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX y4eOHBIX 3aBeICHUI "

VYcraB (eepanbHOro rocyIapcTBeHHOI0 aBTOHOMHOTO 00pa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBomKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoOro oopazosanus "Kazaunckuii (ITpuBomkckuit) enepaibHblil yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl KazaHckoro (IIpuBosskckoro) deaepaibHOro yHUBEpCUTETa

Epemuna P.M. Myreiryumna A.A. Aranos A.B. METOIUYECKOE ITOCOBUE K CEMUHAPCKUM 3AHATUAM T10
TEME ?TEPMOJANHAMMWYECKHWE METO/IbI B MOJIEKYJISIPHOU ®U3MKE? -
http://kpfu.ru/docs/F1428869461/termodinamika.doc

Pusnyeckuil MPaKTUKYM MoJIeKyIspHas ¢pusuka - http://kpfu.ru/docs/F1032268798/FPmol.pdf

6. ®OH/ OLIEHOYHBIX CPe/ICTB M0 JUCIUILIHHE (MOIYJII0)
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(DOHH OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOILyJ'IIO) BKJTIOYAET OLICHOYHBIE MAaTEPpUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/IfI, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,H OLICHOYHBIX CPEJACTB BKIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OUEHOYHbIE CPEACTBA HpOMe)I(yTO‘{HOﬁ aTTeCTalluu.

B ¢onIe 01IeHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIH:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCIUITIMHE (MOJIYJIO);

- KpUTepHH OLIEHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHU3M (pOPMHUPOBaHUSI OLIEHKH MO JUCHUILIMHE (MOJIYIIO);

- OMHCaHMe MOpsIIKa IPUMEHEHUS 1 POy PHI OIIEHIUBAHUS TS KKIOTO OLICHOYHOTO CPECTBa;
- KpUTEPHH OLIEHUBAHHUS /ISl K&XKJI0TO OLIEHOYHOT'O CPeJICTBa;

- COACPIKAHMC OLECHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEABbABIIACMBIC K HeﬁCTBHHM o6yqa101m/1xcs{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA pa3JINYHbIX TUIIOB.

DoHJI OLIEHOUHBIX CpE€ACTB 1O AUCHUIIMHE HAXOUTCA B HpI/II[O)KeHI/II/I 1k nporpamMmmMe JUCHUITTTMHBI (MOIlyIIIO).

7. IlepedeHnb JATEPATYPHI, HEOOXO0JUMOM JJIST O0CBOEHHS N CIUILINHBI (MO TyJIs)

OcBoeHMe JVCIUIUIHBL (MOJLYJIs) TPEAToJIaracT u3yueHne OCHOBHOM 1 JIOTIOJTHUTEIIbHON y4eOHOM nmuTepatypsl. JInteparypa
MOXeT ObITh JOCTYITHA 0OYYalONIMMCS B OTHOM 3 BYX BAPUAHTOB (JIMOO B 0OOMX M3 HUX):

- B 9JICKTPOHHOM BHJIE - Yepe3 3JIeKTPOHHbIE OMOIMOTEUHbIe CUCTEMBI HA OCHOBAHUHM 3aKmoueHHbIX KDY norosopos ¢
npaBoobJIaaaTes sIMu;

- B eyatHoM Bujie - B Hayunoit 6ubimoreke um. H.M. Jlo6aueBckoro. O0yvarolnuecs: HoaydyaoT y4eOHyIo JTUTepaTypy Ha
abOHEeMeHTe MO YMTATeIbcKUM OMJIeTaM B COOTBETCTBHU C NPAaBMJIaMU T10JIb30BaHKs HayuHoi GMOIMOTeKOM.

DIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI00OH TOYKM NPU BBEJCHUN 00YUAIOIIMMCS CBOETO JIOTUHA U [ApoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCronb30BaHNM MTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKEeH OBbITh YKOMILUIEKTOBAaH UMHU U3 pacuera He Menee 0,5 sk3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOr0 U3 U3JaHUI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 9K3eMIuIsApa JOMOIHUTENBHON JIUTepaTypsl Ha
KQ)XJI0ro 00y4aloLIerocsi U3 4ucia JiMl, OAHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO JUCLUIUINHY.

[lepeueHb OCHOBHOI M OTIOJHUTEIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsI OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOAUTCS
B [Ipmnoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH yCIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I AMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMIUTeKToBaHus oHoB Hayunoit 6momiorexn KOV,

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MIHTepHET'', HE0OX0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

Axkanemus Xana - https://ru.khanacademy.org/
TepmonTHamMuKa 1 MoJIeKyJIsipHas (pusmKa - https://openedu.ru/course/mipt/ TERMDY/

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

9. MeToauuecKne YKa3aHUA 1A 00yUAIOMMXCA 10 0CBOEHUIO JUCIHHUILIAHBI (MOXyJIsI)

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

IIpakTuka

Jlexnys 3aKJaJpIBaE€T OCHOBBI HAYYHBIX 3HAHUH B 0000IIEHHON (popMe, a MPaKTUYECKUe 3aHSATHS HAIIPaBJIeHbl Ha
pacivpeHue U JeTalu3alyio STHX 3HAHWM, HA BRIPAOOTKY U 3aKperlIeHe HABHIKOB MPO(eCcCHOHATbHON
JesATeNbHOCTH. ' TaBHas 11e/Ib IPAKTHYECKHX 3aHATUH - 00eCIIeYnTh CTYAEHTaM BO3MOXHOCTD OBJIAETh
HABBIKAMH ¥ YMEHHSMH HCIIOJb30BAHUS TEOPETUIECKOr0 3HAHKSI IPUMEHHUTEIBHO K OCOOEHHOCTSIM U3y4aeMoii
orpaciy. Ha npakTiyeckux 3aHATHSX 00yYaloLyecs OBJIaAeBaloT EPBOHAYATIBHBIMU MTPO(eCcCHOHATbHBIMU
YMEHMSMH ¥ HABBIKAMH, KOTOpBIE B JaJIbHEHIIIEM 3aKPETUISIOTCS M COBEPIIEHCTBYIOTCS B ITpoLiecce y4eOHOH 1
MIPOU3BOJICTBEHHON MPAKTHKH. B mpoliecce NpakTHYECKUX 3aHATHI 0000IAI0TCs, CHCTEMATH3UPYIOTCS,
YIITyOJSAI0TCS M KOHKPETU3UPYIOTCS TEOPETUYECKUE 3HAHNUS, BBIPAOATHIBAETCS CIIOCOOHOCTH ¥ TOTOBHOCTD
WCTIOJIb30BaTh TEOPETHYECKUE 3HAHUS Ha MTPAKTUKE, Pa3BUBAIOTCS MHTEIEKTYalbHbIE YMEHHS

Crpanyua 8 u3 12.

SAEKTPOHHB H
Bl YHHBEPCHTET

Rl | D ALMOHHD AHATATAHEC AR SHTCTEM, Kb




ITporpamma mucimruiunsl "MonekynsapHad ¢usuka”; 03.03.03 "Paguodusuka”.

Bujg paéor

MeToanuyeckue peKOMeHIalu

€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. ITepeyenb nHQOPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOro odecnedeHnst 1 HH(pOPMAMOHHBIX CIPAaBOYHbBIX
cucTeM (IpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOLEcca MO JUCIMILIIHE
(Momyn0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHus: 1 MH(MOPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHHUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOXO0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IEU'[LHO—TCXHI/I‘{CCKOC obecrieueHne 06pa30BaTe.III)HOFO mpomnecca 1no AIMCHUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue

KOMITOHCHTHI:

IMomelneHust 47151 CAMOCTOSITENIBHOM paboThl 00YYaIOIMXCsI, YKOMIUICKTOBAHHBIE CIICIMATN3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" u obecriedyeHreM JocTyra
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTelbHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI

Y CTYJIbSI).

KOMHI)IOTGP W [IPUHTEP JIA pACIICYaTKH Pa3daTOYHbIX MATEPUAIIOB.

MynpTUMeaniiHas ayAUTOPUSL.

Crenmanu3upoBaHHasi 1abopaTopHsl.
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12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K MOTPEOHOCTAM 00yUYalonUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10P OBbSI

HpI/I H€O6XO,HI/IMOCTI/I B O6paSOBaTCHLHOM nponecce MpuMEHAITCA CIICAYIoIUE METOAbl U TEXHOJIOTMU, 06H€I‘anOHII/IC
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE 1711 Pa3IMYHBIX MTOJIb30BaTENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpLIf/i MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTEPHU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/15{ TEKCTa U H306pa)l(€HHﬁ 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHIPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHMSAMH CIIyXa MOJTy4Yald MH(HOPMALMIO BU3YaIbHO, C HAPYLLEHUAMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MTPOIrpaMMHBIX CPEJICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, Q)opanyeM},Ix
,HI/ICHI/IHJII/IHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHbIX J'Ia60paTOpPIfI 1 CUMYJIAAIIMOHHBIX TeXHOJ’[OFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOIMH AJIs Nepefau MHGOPMALMY, OPraHu3aLy pa3IndHbIX (hOopM
MHTEPAKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernojaBaTeieM, B TOM YHicie BEOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU S BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aUMOJEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBEeJEHNUsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMU U 3aIlUTHI BHIIOJTHEHHBIX PaOOT, MPOBEASHNUS TPEHUHIOB,
OpraHM3aLUK KOJUIEKTUBHON paboThI;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06paBOBaT€J'[bHLIX TEXHOJIOTUI I OpraHnu3aiun (I)OpM TEKYHIEro U NpoMeKyTOYHOT'O
KOHTPOJIA;

- YBEJIMYEHUE TIPOJOJIKUTEIBHOCTH CIaul 00YYaIOIIMMCsl MHBAIUIOM MJIM JIMLOM C OTpAaHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rmpome:xyTOUHOI aTTECTAIMH [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOIKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIbHOCTU CAa1n 3auéTa Win 9K3aM€Ha, IIPOBOAMMOIO B MMCbMEHHOMI Cl)OpMe, - He Oostee uem Ha 90 MMHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yem Ha 20 MUHYT;

- MIPOJOJIKUTENILHOCTY BBICTYIUIEHUsI 00yYaloIIerocs pH 3alyTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

ITporpamma cocraBieHa B coorBeTcTBuM ¢ TpedoBaHusAMU PI'OC BO u yuyeOHbIM I1aHOM 10 Hanpasienuio 03.03.03
"Panrodusmka” u npodusto noaroropku "VHGopMalmoHHbIe Npolecchl 1 Kubepdusnieckue cucTemMsl .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.09 Moaexyaspuas gpuzura

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

Hanpasnenue noarorosku:_ 03.03.03 - Pagnoduszuka
[podunp noxroroskn: MudopManmoHHsle npoliecchl 1 Kubepdu3nieckre CUCTEMb

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

1. Kukoun, A. K. MonekyJsipHas ¢usuka : yye6Hoe nocooue / A. K. Kukonn, U. K. Kukous. - 4-e u3n., crep. -
Cankr-IletepOypr : Jlanp, 2022. - 480 c. - ISBN 978-5-8114-0737-8. - Tekct : anexkTpoHHbIH // JlaHb :
3JIeKTPOHHO-OMOIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/210119 (nara o6pamenus: 06.05.2022). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2. TenecnuH, B. P. MonekynsapHas ¢usmka : yae6Hoe nocodue / B. P. Tenecnun. - 3-e uzn., crep. - Cankt-IlerepOypr : Jlans,
2022. - 368 c. - ISBN 978-5-8114-1002-6. - TexcT : anekTpoHHbIi // JIaHb : 31eKTpoHHO-0MOMMOTeuHas cuctema. - URL:
https://e.Janbook.com/book/210365 (narta obpamienus:: 06.05.2022). - Peskxum noctyna: 1uisi aBTOpU3. MOJIb30BaTENeH.

3. Uponos, 1. E. 3agaumn no odmeit ¢usuke : yueGHoe mocodue mis By3os / U. E. Uponos. - 18-e u3n., crep. -
Cankr-IletepOypr : Jlanb, 2021. - 420 c. - ISBN 978-5-8114-6779-2. - TekcT : neKTpoHHEbIl // JIaHb :
3NIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/152437 (nata o6pamenus: 06.05.2022). - Pexum
JOCTYyIa: 1JIs1 aBTOPHU3. TTOJIb30BaTENIEH.

lonosHATE ILHAS JUTEpPATYpa:

1. ®deiinman, P. 3agaun k PeiliHMaHOBCKUM JIEKIIUsM 110 (pusmke : yueOHoe nocodue / P. deitnman, P. Jletiton, M. Caupc ; oa
penakuueit M. A. Tortiuba, P. Tldaiiddep ; nepeBoa ¢ anrmuiickoro C. A. MBaHoBa. - 2-¢ u3a.(3:11.). - Mocksa : Jlaboparopust
3HaHu#, 2020. - 402 c. - ISBN 978-5-00101-925-1. - Tekcr : aneKTpoHHBIi // JIaHb : 97eKTPOHHO-OMOIMOTEYHAsI CUCTEMA. -
URL: https://e.lanbook.com/book/266456 (nata obparerus: 06.05.2022). - Pexum fgocrymna: [jisi aBTOpU3. MOJIb30BaTeNeH.

2. Kysnenos, C. 1. ®usuka. Mexannka. MexaHuueckre KoseOaHus ¥ BOJIHbL. MosiekyisipHast pusuka. TepMoMHaMUKa :
yueOHoe nmocodue / C. Y. Ky3Henos. - 4-¢ uzn., ucrp. u goi. - Mocksa : By3osckuii yueonuk : UTHOPA-M, 2020. - 248 c. -
ISBN 978-5-9558-0317-3. - Tekcr : anekTponnbiit. - URL: https://znanium.com/catalog/product/1084382 (nata obparieHus:
06.05.2022). - Pexxum goctyna: 1o MoIIuCcKe.

3. Uponos, U. E. ®usuka makpocuctem. OCHOBHbIE 3aKOHbI : yueOHoe nocobue / V. E. Upomaos. - 8-¢ u3a. - Mocksa :
Jlabopatopus 3HaHumit, 2020. - 210 c. - ISBN 978-5-00101-826-1. - Tekcr : a1eKTpoHHbIH // JIaHb : 31eKTPOHHO-OUOIHOTEUHAS
cucrema. - URL: https://e.lanbook.com/book/135536 (nata obpamenus: 06.05.2022). - Pexxum ocTymna: st aBTOpH3.
MOJIb30BATENEN.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.09 Moaexyaspuas gpuzura

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
[podunb noxroroskn: MudopManmoHHsle npoliecchl 1 Kubepdu3nieckre CUCTEMb

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

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
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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