[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

(®KWO: Haymosa Hatanus AnekcaHapoBHa
[lomxHocTb: PexTop

[ata nognucanus: 24.10.2024 14:21:41 o 2
YHUKaNbHbI NDOTPAMMHbIH KIIOY: MUHUCTEPCTBO ITPOCBEILEHUS POCCUMCKOU ®EEPALINA

6b5279d 4 0.7)4b BEHHQE 6}0)1)KCTHOC 0§pa30BaTeJ'II>H06 y‘lpC)KI[eHHe BBICHIETO 06pa30BaHPl$i
e ffgm?m%%wgéﬁﬁ& vIAPCTBEHHBII YHUBEPCUTET IPOCBELLEHHS»

(TOCYJAAPCTBEHHbBIN YHUBEPCUTET NPOCBELLEHUS)

Ou3nKo-MaTeEMaTHUECKUH (GaKyIbTeT
Kadenpa pynnameHTatbHOM GU3HKKU U HAHOTEXHOJIOTHH

CornacoBaHO
JleKaHOM (aKyJIbTeETa
« 29 w___, e 20 z3r.
Aiiie/
/Kyyemosa 10.J1./

PaGouyasi nporpaMma AHCUHILIHHbBI
duznueckass KHHETHKA

HanpasJ/ieHHe MOJAr0OTOBKH
03.03.02 ®usuka

IIpoduan:
dynHpameHTalnbHas GpU3KKa

Kanuduxanus
baxanasp

®opma o0yyeHus
OuHas

CornacoBano y4eGHO-MeTOMMYecKoll Komuceneln PexomenioBano kadenpoit

(u3HKO-MaTeMaTHIECKOro (haKyspTeTa (GyHIaMeHTATbHOU (U3HKU U

[TpoTokon «.7» (£ 2023 /r/ Ne HAHOTEXHOJIOTHH

Ipencenarens YMKom__ (/e /. [TpoToxon oT «.<J » . £ 2023 1. Ne /3
lenemoga/ 10.10./ 3aB. kadeapoit

/%7 [Xonuna C.A./

MEpITHIIHT
2023



ABTOpP-COCTAaBUTEb:

Kamanos T.®., kauauaar pu3nko-MareMaTHIeCKIX HaYK,
JIOIICHT

Pabouas nporpamma nuctuminebl «Pu3ndeckas KUHETUKA» COCTAaBIEHA B COOTBETCTBUU
¢ TpeboBanusiMu DenepanbHOro rocyIapcTBEHHOI0 00pa30BaTEIbHOIO CTaHAAPTa BBICIIEro 00-
pa3oBaHus 10 HanpasieHHo moarotoBku 03.03.02 dusuka, yrBep:kaeHHoro npukazom MMHO-

BPHAYKHU POCCHMU ot 07.08.2020 r. Ne 891.

JlucuuiuinHa BXOJUT B MoayIb «Teoperndeckas ¢pusuka» o0s3aTenbHOM yacTu bioka 1

«Iucuumimnbl (MOIYJIN)» U SIBISIETCS 00s13aTEIBHOM JIs1 U3YUYCHUSI.

I'ox nauana noaroroBku (1o yue6Homy miuany) 2023



COJEPKAHUE

1. INTAHUPYEMBIE PE3VYJIBTATBI OBYUEHMA. ..., 4
2. MECTO JUICLIUIIJIMHBI B CTPYKTYPE OEPA30BATEJIbHOM ITPOTPAMMEBI ......... 4
3. OFbEM U COAEPKAHUE JUCLIMIIIAHDBL........cocvviviiiiriieiiesisicee et 5
4. VYEBHO-METOJUYECKOE OBECIIEYUEHUE CAMOCTOSTEJILHON PABOThI
OBYUYUATOIIMXCS ..o 6
5. @OHJI ONEHOYHbBIX CPEACTB IJIS1 IIPOBEJEHNA TEKVILEN 1
I[TPOMEXYTOUHOU ATTECTALNU 11O JAUCLHUITIIMHE............ccooiiiiiiiiiiiiii, 8
6. YHEBHO-METO/UYECKOE 1 PECYPCHOE OBECIHEYEHUE JUCLUIUINHBI ......... 12
7. METOJUYECKUE YKA3AHNWA 110 OCBOEHMIO IUCHUIIJIMHBL..........cooviiiiie, 13

8. UTHOOPMALIMOHHBIE TEXHOJIOI'MU I OCYIHECTBJIEHUA
OBPA3OBATEJIbHOI'O ITPOLECCA I10 IUCHHUIIIMHE .........coooiiiiiiiiiiin

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIUIUHBL...........c.cccvvee



1. IJTAHUPYEMBIE PE3YJIBTATBI OB YUEHUSI
1.1. lean 1 3axa4y JUCHUILIHHBI

He.]'ll/l AUCHHUIIINHbI «Puznveckas KHHETHKA»: 03HAKOMJICHHE CTYACHTOB C KOHIICIITY-
AJIbHBIMHN OCHOBaMH JUCHMIIJIMHBI KaK COBpeMeHHOﬁ (bYHHaMeHTaHBHOﬁ HayKH, O3HAKOMJICHHEC
CTYACHTOB C MATCMATHYCCKUMHU MCETOJaMH, UCIIOJIb3YyCMbIMU B (1)1/131/1‘-1601(0171 KHMHETHKEC, OCBOC-
HUC CTYACHTAMH Kpyra OCHOBHBLIX 3ajay (bHSPI“ICCKOfI KHMHETHUKH, MCTOOOB MU PE3YJIILTATOB HX
peliCHus; O3HAKOMJICHUC CTYACHTOB C BaKHEHUIITUMU MnpeaACKasaHusIM1u TCOPUU U OCHOBAMH eé
IMPAKTUYCCKOIr0 MNMPUMCHCHH, HHTCIICKTYAJIbHOEC PA3BUTUC CTYACHTOB 4YCPE3 06Le,Z[I/IHCHI/Ie B
CUCTEMY (I)I/ISI/I‘ICCKI/IX, MaTEMaTHUYECCKUX U TEXHUUYCCKUX 3HAHUM.

33[{3'!1/1 JUCHUINVIMHBI. O3HAKOMHTBL CTYACHTOB C JSKCICPUMCHTAJIBHBIMHM OCHOBAaHHSAIMU
HAayKH U €€ OCHOBHBIMH TCOPCTUUCCKUMU UACIAMMU, OOBSICHUTD CTyYACHTaM COOTBCTCTBHC U aJICK-
BAaTHOCTH HCIIOJB3YEMBIX MAaTCMAaTHUYCCKUX MOI[GJ'IGIZ n (bHSPI“ICCKOfI PE€AILHOCTH, HAYYHUTH CTY-
JACHTOB HOBBIM MPCACTABJIICHUAM O KMHCTUYCCKHUX SBJICHUAX, UCIIOJB30BAHNIO HOBBIX HOHﬂTHﬁ,
1 Ha 3TOM OCHOBE CTAaBHUTh 3ala4i UX OIIMCAHUS; HAYUUTh CTYACHTOB KOPPCKTHO (bOpMy.]'H/IpO—
BaTb 3THU 3aJa4u, CO3JaBasA IPpU 3TOM H€06XOIII/IMI)I€ (1)I/ISI/II-IGCKI/I€ MOZAC/IM HAY4YUTb CTYACHTOB
peuiaTtb IMOCTAaBJICHHLIC 3aJa4un (bHBH‘iCCKOﬁ KHHCTUKH, UCIIOJIb3Ys MOIlIHLIﬁ MaTeMaTH4YeCKUI
anmnapar, BRICTPAUBATh aJITOPUTMbI UX PCUICHHUA,; HAYUYUTh CTYACHTOB OCMBICIIMBAThH, OLICHUBAThH
" UCIIOJIB30BATh AAJICC MMOJIYUYCHHBIC PE3YyJIbTAThI, 1aBaTh UX (1)I/ISI/I‘1€CKOC HCTOJIKOBAaHHUEC U JOBO-
JUTb A0 YHMCICHHBIX 3Ha‘~I€HI/If/'I; OpPUCHTHPOBATH CTYACHTOB B BO3MOKHOCTAX IIZUILHCﬁHIGFO nuc-
MMOJIb30BaHUA ITOJIYUCHHBIX 3HAHUN W HpI/IO6peTéHHHX HAaBBIKOB IIpU HU3YYCHUU CI)I/ISI/I‘ICCKI/IX
JUCHUIIMH, IMTPOXOKIACHUHA ITPAKTUKH U B HOCHGIIYIOHIeﬁ TPYILOBOﬁ JACATCIIbBHOCTH.

1.2. [Inanupyemble pe3yabTaTbl 00y4eHHS

B pe3ynbrate 0ocBOEHUS NaHHOM TUCIUILIUHBI Y 00y4aronuxcs GOpMUPYIOTCS CIEaYI0-
IFEe KOMITCTCHITHH:
OIIK-1. CniocobeH mprMeHsITh 0a30BbIe 3HAHHS B 00NIACTH (PH3HUKO-MaTeMaTUIECKHX U (FJTH) ecTe-
CTBEHHBIX HayK B cdepe cBoe MpoheCCHOHATLHON JIESTENTHHOCTH,

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT' PAMMBI
JucuumniauHa BXoAuT B MoAyib «Teopernueckas ¢usukay obs3arenbHol yactu bioka 1

«Iuctunnunel (MOAYNH)» U SBISETCS 005A3aTEeIbHON IS U3YUESHHUS.

OCHOBY Il M3y4YeHHS JAMCHIUIUIMHBI COCTABIISIOT 3HAHUS, paHee MPHOOpPETEHHBIE CTY-
JICHTaMH B ILIKOJIE, B By3€ MPHU U3y4yeHUH 0O1Iel (PU3MKM U BBICIIEH MaTeMaTHUKH, a TaKKe paHee
U3YYEHHBIX JUCIHIUIMH TEOPETHYeCKOW (M3MKH, TakuxX Kak «TeopeTmdyeckas MEXaHHKa» M
«MexaHuKa CIUIOIIHBIX cpey. JlaHHas AMCUUIUIMHA HE SIBJISETCS TOBTOPEHUEM MIIH TPOI0JIKe-
HUEM paHee M3YUYEHHBIX CTYJIEHTaMHU KypcoB oOuieil (Gu3MKH, HO SBJISETCS CIEAyIolel CTyIe-
HBIO U3y4eHUsI KUHETHUECKUX SBJICHUH.

[To yueOHOMY TUTaHY NUCHIMIUIMHA M3y4daeTcs B 8 cemectpe. [Ipeamonaraercs, 94To CTy-
JICHTBI B 3TOM CEMECTpPE 3aKaHUMBAIOT U3YUYEHHE TEOPETUYECKON (PU3UKU U UMEIOT I0CTaTOYHYIO
MIOJITOTOBKY I10 BBICIIIEH MaTeMaTHKe.

OcBoeHMe TaHHOTO Kypca SIBJISETCS HEOOXOJUMBIM 3JIEMEHTOM IOATOTOBKH CHEIHaIH-
CTOB B 00JIACTH €CTECTBEHHBIX U TEXHUYECKUX HayK. HeoOXxoauMocTs €€ B yueOHOM Tu1aHe 00y-
CJIOBJIEHA HEYKJIOHHBIM PAa3BUTHUEM HAy4YHBIX 3HAHUN M TEXHUKHU, MPAKTHUECKH HMCIIOJIB3YIOIIEH
paccMaTpuBaeMbIe SBJICHHUS, a TAKXKE BXOXKICHHEM €€ MaTepuasa BBITYCKHYIO MPAaKTUKY U JU-
IUIOMHBIE PaOOTHI.

3HaHUS U HABBIKH, MOJYYECHHbIE TPU U3YyYCHUH AUCUUIUIMHBI, JaIOT BO3MOXKHOCTH CTY-
JICHTaM JIy4Ille OCBauBaTh TaKHe AMCUUILUIMHBI Y4eOHOro IiaHa Kak, «Pu3uKa KOHACHCUPOBaH-
HOTO cocTosiHus», «Craructuyeckas Qusuka», «Du3nKa MOIMMEPOBY, CleUUaIbHbIe KYPChl U
KypCHI 1O BBIOOPY Ha KadeCTBEHHO 0OoJjiee BHICOKOM YPOBHE, a TaK)K€ BBIMOJHATH 3aJaHUS T10
MpaKTUKaM. DTH 3HAHUS M HAaBBIKK OyAyT IMOJIE3HBI CTYACHTAaM B MOCIEIYIOIIeH TPyAOBOM fesi-



TEJIBHOCTHU KaK B YUPEXKICHHUIX HAYYHO-TEXHUYECKOTO MPO(UIIs, TaK U B LIKOJIE.

3. ObbEM U COAEPKXAHUE NUCHUIIJINHBI
3.1. O0BLEéM TUCHUMIITHHBI

IMoka3zaTenb 00béMa TUCHUILIHHBI Ounas ¢popma o0yueHust
OO0BEM TUCIMIIIMHBI B 3a4€THBIX MHUIIAX 4
O0BEM TUCIUIUIMHBI B Yacax 144
KonrtakTHas pabdora: 82,3
Jlexuun 40
[IpakTrueckue 3aHATHS 40
U3 HUX, B (popMe MPaKTHUECKOM MOITOTOBKH 40
KoHTakTHBIE Yachl HAa MPOMEKYTOUHYIO aTTECTALUIO: 2,3
DK3aMeH 0.3
[Tpenpk3amMeHAIMOHHAS KOHCYIIBTAIIHS 2
CamocTtosTenbHas paboTta 52
Kontpop 9,7

®DopMoii TPOMEXKYTOUHOH aTTeCTALUH SIBIISIETCS SK3aMEH B 8 ceMecTpe.

3.2. Conep:kanue TUCHHIIMHBI

KoaundecTBo yacoB

HaumeHoBaHue pa3ie/ioB (TeM)

AUCHUIIVIMHBI ¢ KPATKHUM COAECPKAHUEM Jlexkuuu

IIpakTHyeckue 3aHATUS

Oo61mee
KO0JI-BO

U3 HUX, B popme
NMPaKTHYeCKOi
NMO/ITOTOBKH

Tema 1. IIpeamer u 32124 PU3HNYECKON KUHETUKH
DKcrepuMeHTalbHbIE (QaKThl, JISKAIINE B OCHOBE
teopun. CTpykTypa kKypca. DeHOMeHOoI0rnuecKas
KMHETHKA

Tema 2. OcHoBaHus (PeHOMEHOJIOTHYECKOH KUHe-
THKH

OcCHOBHBIE TTOHATHS U TIPEJICTABIICHUS] HEPABHOBECHOM
TepMoanHaMuKu. Onucanue TMHEHHON peflakcaluu
CHUCTEMBI

Tema 3. IloToKkH M JIMHEHHBbIE 3AKOHbI KHHETUKH
0O606ménnbie notoku. uddepenumansuas popma
3aKOHOB coXpaHeHus. SIBieHus nepenoca. JIuneiinoie
3aKOHBl HEPABHOBECHOW TEPMOJUHAMUKHN. DeHOME-
HOJIOTUYECKUE KOIPPHUIIMESHTHI U CBSI3b MEX]TY HUMHU.
[Tepexpéctubie a3 dextrl. Teopema Onzarepa. [Ipun-
mun Kropu

Tema 4. JHTPONNSA U KHHETHKA
VYpaBHenue 6ananca suTponuu. Teopema [Tpuroxuna.
HepaBHOBECHBIE TMCCUNIATUBHBIE CTPYKTYPHI.

Tema 5. Mukpockonuyeckasi KHHeTHKA

OCHOBHBIE IOHATHS, IPEJICTABICHUS U 3a/1a4l MUK-
POCKOIIMYECKON KUHETUKU. IcTOpus pa3BUTHs U OC-
HOBHBIC HJIEV KUHETUYECKOU Teopuu. Y paBHeHue JIu-
yBrUIL. @a30BoO€ MPOCTPAHCTBO, (Pa30BbIi 0OBEM.
Teopema JInyBuss




Tema 6. Kunernueckasi reopusi bosibumana
VYpaBHeHnue bonbliMana kuHeTnyeckon teopun. Mure-
rpain cronkHoBeHU. H-Teopema. [Tpubimxenue Bpe-
MEHH pelaKcalu

Tema 7. Kunernueckasi reopusi borosooosa
OcCHOBHbIE TIOJIOKEHUSI KUHETHYEeCKoil Teopuu boro-
moboBa. MHoroyacTuyHble PYHKIMHU KUHETHUECKOM
TEOPUHN

Tema 8. [Ipuiio:keHusI KHHETHYECKOI TeOPHUU
Hcnonp3oBanne KWHETHYECKUX OIICpaTOPOB U BHIYUC-
JICHHE UX CPEAHMX 3Ha4eHH. MeToJ] MOMEHTOB B KU-

HETUYECKON TEOpUHU

Tema 9. Kuneruka v 3J1eKTPOMAarHUTHOE 110J1€
CamocoriiacoBanHoe nose. YpaBHenue Biacosa

Hroro

40 40

40

IMPAKTUYECKASA IIOAI'OTOBKA

Tema

3ajanne HA MPAKTHYECKYIO MOATOTOB-
Ky

KOJIN4Y€CTBO YacoB

Tema 1. [Ipenmer u 3anaumn
buznYeCKOi KHHETUKU

DKCnepruMeHTaTbHBIE (aKThI, JIeXKaIINe B
ocHoBe Teoprn. CTpykTypa Kypca. De-
HOMEHOJIOTHUECKast KHHETHKa

Tewma 2. OcHoBanus ¢peHome-
HOJIOTUYECKOW KHHETUKH

OCHOBHBIE TIOHATHS U TIPEJICTABIICHUS
HEpPaBHOBECHOHN TepMOaAuHaMUKU. Onu-
CaHHe JIMTHEHHOW pelakcaluyu CUCTEMBbI

Tema 3. [ToTokHu U TUHEHHBIE
3aKOHBI KHHETUKU

O6061Ennblie motoku. uddepeniu-
anpHas (hopma 3aKOHOB COXpaHeHus. SIB-
JIeHUs nepeHoca. JInHelHble 3aKOHbI
HEPaBHOBECHOU TepMOoauHaMUKU. DeHo-
MEHOJIOTHYeCcKHe KO3(PPUIUEHTHI U
CBs3b MKy HUMU. [lepekpécTHble 3¢-
¢extbl. Teopema On3zarepa. [Tpuniun
Kropu

Tema 4. DHTpOIIKS U KUHETUKA

VYpaBHenue Gananca sHTponuu. Teopema
IIpuroxwnna. HepaBHOBeCHBIE nHccHMa-
THUBHBIE CTPYKTYPBI

Tema 5. Mukpockonuueckas
KMHETHKA

OcHOBHBIE IOHATHS, IPEJICTABICHUS U
3a/1a4¥ MUKPOCKOIINYECKON KMHETHUKHU.
Hcropus pa3BUTHSA 1 OCHOBHBIE HIEU
KMHETUYECKOU Teopuu. Y paBHeHUE JIn-
yBuuIsL. @a30Boe MPOCTPAHCTBO, (Pa3o-
BbIii 00bEM. Teopema JInyBuis

Tema 6. Kunernueckasi Teopusi
bonbiimana

VYpaBHeHue boibliMaHna KHHETUYECKON
teopuu. MaTerpan cronkaoBenuid. H-
Teopema. [Ipubnmkenue BpeMeH! pesax-
canuu

Tema 7. Kunetuueckas teopus
boronto6oBa

OCHOBHBIE MTOJI0KEHUSI KHUHETHUECKOH
teopun boronro6oBa. MHOro4acTHUHbIE

6




(GYHKIIMY KHHETHYECKON Teopun

Tema 8. IlpuiioxkeHus: KUHETHU-

Hcronp30BaHne KHHETHICCKUX oreparo-
POB U BBIYHUCIICHHUC UX CPCAHUX 3HAYC-

YECKOW TeOpUHn HUM. MeTO1 MOMEHTOB B KHUHETHYECKOM 4
TEOpUHU

Tema 9. Kuneruka u aextpo- | CaMocoriiacoBaHHOE 1oJie. Y paBHEHHE 4

MarHUTHOE I10JIe Bnacosa

4. Y4EBHO-METOJUYECKOE OBECINEYEHUE CAMOCTOSTEJIBHOM PABOTHI

OBYUYAIOIIUXCHA
TeMBbI aJ191 caMo- Kouaunuye- | ®opmbl camo- | Meroauye- | DopMbl
H3zyuyaemsble BO- . .
CTOSITEJILHOTO HDOCEI CTBO Ya- | CTOATEJBHOH | cKHe o0ec- | OT4ETHO-
HU3yYeCHUS P COB padoThI ne4YeHnst CTH
DKCIIepUMEH-
P Pabota c nu- | Pexkomenny-
TalbHbIE (PAKTHI, . Kon-
TepaTypoil, eMasl JuTe-
[Ipenmer u 3a1a- | jnexamiye B OCHO- CIIEKT,
o cerpto MHTEp- | parypa. Pe- N
yn (pusnvecKon BE TEOPHH. 6 peen-
HET, KOHCYJb- | cypcbl UH-
KHUHETHKHU CrpykTypa Kypca. HBIE 3a-
Talluu, pelie- | TepHET, KOH-
DeHOMEHOJIOTH- Ja4uu
HUE 3a]1a4 CIIEKT
YyecKass KHHETUKA
OCHOBHBIE TIOHSI-
THS U IPEACTAB- Pabota c nu- | Pexkomenny- Kot
JIEHUs HEPaBHO- TepaTypou eMasl JuTe-
OcHoBanus de- L Heb PaTypOoH, CIIEKT,
BECHOU TepMou- cetbto HTEp- | parypa. Pe- N
HOMEHOJIOTHYe- 4 pemreH-
. Hamuku. Onuca- HET, KOHCYJb- | cypcbl UH-
CKOU KMHETHKHU N HbIE 3a-
HUE TUHEHHOMN TallUM, perie- | TepHET, KOH- At
penaKkcaluu cu- HUE 33]1a4 CIIEKT
CTEMBI
O6001mEnHBIE
notoku. udde-
peHIaIbHas
¢dbopMa 3aKOHOB
coxpaHeHus. SB-
JIEHUs TIepeHoca.
JInnelHsle 3aK0- Pabora ¢ 1u- Pexomennmy- Kom
HBI HEpaBHOBEC- TepaTypoi emas JiiTe-

IloToxu u nu- . p PaTypOH, CTIEKT,
N HOU TEpMOJUHA- ceteto MHTEp- | parypa. Pe- N
HEWHbIE 3aKOHBI 8 peméH-

Muku. enome- HET, KOHCYJIb- | cypcel MH-
KHHETHKU HBIE 3a-
HOJIOTHYECKHUE Talluu, pelie- | TepHET, KOH- -
K02 PUIIMEeHTHI 1 HHE 3a]1a4 CIIEKT
CBSI3b MEXK/y HU-
mu. [lepekpéct-
HbIE 2P PEKTHI.
Teopema On3zare-
pa. [IpuHiun
Kropu
VYpaBuenue Oa- Pabota c mu- | Pekomenny- Kon
JlaHCa SHTPOIHUU. TepaTypoil, eMasi JuTe- .
Outponus u ku- | Teopema [Ipuro- 8 cetbto UHTEp- | patypa. Pe- GH_IéH’
HETHUKA »knHa. HepaBHo- HET, KOHCYJIb- | cypcel MH- g Ll 33
BECHBIE JAMCCHUIIA- TallWHy, pelie- | TepHeT, KOH- AU
HUE 3a/1a4 CIIEKT

THUBHBIE CTPYKTY-




pBI

OCHOBHBIE ITOHSI-
THUS, TIPEACTaBIIC-
HHSA U 331241
MHUKPOCKOITHYE-
CKOM KMHETHKHU.

Pa6ora ¢ au-

Pexomenny-

Uctopust pa3Bu- N Kon-
TepaTypou, emas Jiure-
THS U OCHOBHBIC CIIEKT,
Muxkpockonuue- ceTpto MHTEp- | parypa. Pe- N
W€ KUHETHYe- 6 penén-
CKasi KHHETHUKa . HET, KOHCYJIb- | cypchl MH-
CKOH TEOPHH. HBIE 3a-
TalWu, pelie- | TepHEeT, KOH-
YpaBuenue Jlu- nadu
HUe 3a7a4 CIEKT
yBuiuist. da3oBoe
MIPOCTPAHCTBO,
(ha3oBEIi 00BEM.
Teopema JIu-
YBUJUIS
YpaBHeHue
bonbimana kune- PaGora c nmu- | Pexomenny- Kot
TUYECKOU TEOPUH. TepaTypoil, eMasl JuTe-
Kunernueckas CIICKT,
WNurterpan cronk- cerbto MHTEp- | parypa. Pe- N
Teopus bonbIil- . 4 pemen-
HOoBeHuU. H- HET, KOHCYJIb- | cypcsl Un-
MaHa HBIE 3a-
teopema. [Ipu- Tallly, pelie- | TepHeT, KOH- A
OnuKeHue Bpe- HUE 33]1a4 CIIEKT
MEHH peraKcalun
OCHOBHBIE TI0JIO-
Pabota c nu- | Pexkomenny-
JKEHUS KHHETHYE- . Kon-
. TEpaTypou, eMasl JuTe-
Kunernueckas ckoii Teopun bo- CIEKT,
cerbto MHTEp- | patypa. Pe- N
teopus boromto- | romoboBa. MHo- 6 peméH-
HET, KOHCYJb- | cypcbl UH-
OoBa rOYaCTUYHbIE HbIE 3a-
Taluy, pelie- | TepHEeT, KOH-
(GyHKIIUU KUHe- a4
. HUE 33]1a4 CIIEKT
TUYECKOW TEOPUU
Hcnons3zoBanue
KUHETUYECKUX Pabora c nmu- | Pexomenny- Kon
OIIepaToOpOB U TepaTypou eMasl JIuTe-
IIpunoxxenns ku- patop patypou, CIIEKT,
. BBIYHCIIEHHE UX cerbto HTEp- | parypa. Pe- N
HETHYECKOU TEO- 4 pemen-
- CpeIHUX 3Haue- HET, KOHCYNIb- | cypcel UH- HEIC 3
P Huil. Metoa mMo- TallUu, pelie- | TepHET, KOH- AU
MEHTOB B KWHE- HUe 3a7a4 CHEKT
TUYECKOU TEOpUU
Pabota c mu- | Pexkomenny- Kom
Camocornaco- TepaTypoil, eMasl JuTe-
Kuneruka u CIIEKT,
BaHHOE TOJIE. cetbto UHTEp- | patypa. Pe- N
DJIEKTPOMArHUT- 6 peueH-
YpaBHeHue Bia- HET, KOHCYJIb- | cypcel MH-
HOE I10JIE HBIE 3a-
coBa Taluy, pemie- | TepHEeT, KOH- -
HUE 3a/1a4 CIIEKT
Hroro 52

5. ®OHJ] OIEHOYHBIX CPEJICTB JIJIsSI MPOBEJEHUS TEKYIIENA U ITIPOME-
KYTOUYHOM ATTECTAIIMH 11O JJUCIUATIIMHE
5.1. [lepeyeHb KOMIETEHIMI C YKA3aHUEM 3TAaNoB UX ()OPMHUPOBAHUSA B NPolLecCce OCBOE-
HHsI 00pa30BaTeIbLHOI NPOrPaMMBbI

KO,Z[ 1 HAMMCHOBAHUEC KOMIICTCHIIUN

Oransl GOPMHUPOBAHUS




OIIK-1.

CnocobeH mNpUMEHSTh 0a30BbBIC
3HAHUS B 00JIACTH (PU3UKO-MATEeMATUYCCKUX
1 (WIM) €CTECTBEHHBIX HayK B cdepe CBOeH

po(heCcCHOHANTLHOM e TEIbHOCTH,

1. PaboTa Ha y4eOHBIX 3aHATHSIX.
2. CamocTosTenbHas padora.

5.2. Onucanue noka3sareJieii U KpUTepueB OLIECHUBAHUS KOMIIETEHIMI HA Pa3JIMYHbIX 3Ta-
nax ux (popMuUpoOBaHHs, ONUCAHME IIKAJ OLIEHUBAHUS

One- | Yposenn | Dramsl popmu- Onucanue Kpurepuu [lIxana
HuBa- | chopmu- poBaHusA noKasaTeJseu OLICHUBAHUS OLICHU-
€Mble | pOBaHHO- BaHUS
KOM- CTH
eTeH
TEH-
1015051
OIIK- | IToporo- 1. Pabora Ha | 3HaTh OCHOBHBIC MOJIEIM 3a7ad | pEHICHHUE 3a- [IIkama
1 BBII yueOHBIX 3aHfA- | B paMKax JIUCUUIUIMHBI C yd4e- | Jady, JOMalllHee | OLICHU-
THUSX. TOM UX I'paHUI] IPUMEHUMOCTH; 3a/1aHue BAaHUS
2. CamocTosi- | yMETh TPaMOTHO HCIIOJIb30BaTh perieHus
TenbHas pabo- | B mpodeccrnoHalbHON AeaTesb- 3a1a4
Ta. HOCTH 0a30Bble 3HaHUS (PyHIA- [kana
MEHTaJIbHBIX pa3/ieJIOB MaTeMa- OLICHU-
THUKH, CO3/1aBaTh MaTeMaThye- BaHUS
CKH€ MOJIENIA THIOBLIX Tpodec- JloMarlii-
CHOHAJIBHBIX 3a7a4 W HHTEP- Hero 3a-
NPETUPOBATH TOJIyYEHHBIE pe- JaHus
3ylbTaTbl C YYETOM TpaHMIL
NPUMEHUMOCTH MoJIeNen
IIponBu- 1. PabGorta Ha | 3HaTh OCHOBHBIE MOJENHU 33Jay | pELICHHE 3a- [MIxana
HYTBIN yueOHBIX 3aHf- | B paMKax IUCHUIUIMHBI C yd4e- | Jady, IoMallHee | OICHH-
THSX. TOM UX TpaHUI] MPUMEHUMOCTH; | 3aJaHue, MIPaK- | BaHHS
2. CamocTosi- | yMETh TPaMOTHO HCIIOJb30BaTh | TUYECKas MOJ- | pEUICHUs
TenbHas pabo- | B mpodeccrnoHalbHON JAedaTerb- rOTOBKa 3a1aq
Ta. HocTH 0a3oBbIe 3HAHUS (PyHIA- [xana
MEHTAJIBHBIX pa3/JeioB MaTeMa- OLIEHU-
TUKH, CO3/1aBaTh MaTeMaTuye- BaHUS
CKH€ MOJIEJIM THIIOBBIX Hpodec- JoMali-
CHOHAJIBHBIX 3a7a4 W HHTEp- HETO 3a-
MPEeTUpPOBaTh MOJyYEeHHBIE pe- JaHus
3yJAbTaThl C YYETOM TIpaHHUII [IIxana
MPUMEHUMOCTH MOJIEJIEH OIleHHU-
BJIAJIETh METOJAMH HCIOJIb30- BaHUS
BaHHA B MpodeccrnoHaTbHOMI IIPaKTH-
EATENLHOCTA 0A30BBIX 3HAHUI qecKOU
(yHIaMEHTaNbHBIX  Pa3/eJIoB MOATrO-
MaTEeMaTUKHU ISl CO3/IaHMs Ma- TOBKH

TEMaTUYECKUX MOJENEN THUIo-
BBIX IPOQeCCHOHATBHBIX 3a7a4
Y VMHTEPOPETALMH MOTYyYEHHBIX
pE3yJIbTaTOB C YYETOM TI'PaHUI




‘ ‘ \ MPUMEHUMOCTH MOJIEJICH

IIkana u KpuTepuu OeHUBAHUS PellIeHUs 32124

YpOBHU OLICHUBAHUSA Kpurepumn ouneHuBaHus basibl
Buicoxuti( omnuuno) Ecmu crynent pemnn 71-90% ot Beex 3amau 16-20
Onmumanovusiii( xopowo) | Ecnu crynent pemmi 51-70% ot Beex 3agau 11-15
Yooenemeopumenvhutii Ecau crynent pemnn 31-50% ot Beex 3amau 6-10
Heyoosnemeopumenvuwiui | Ecnu crynent permi 0-30% ot Bcex 3a1au 0-5

IlIkana u KpuTEpHH OLIEHUBAHUS TOMAIIHUX PadoT

YpoBHH OLICHUBAHUSA Kpurepum oueHnBanus bajibl

Buicoxuti( omnuuno) Ecnu crynent pemmn 71-90% ot Becex nomamnux pador | 8-10

Onmumanovusiii( xopowo) | Ecnu crynent pemmn 51-70% ot Bcex momamHux pabor | 5-7

Yooesnemeopumenvhutii Ecnu crynent permn 31-50% ot Becex nomamnux pabor | 2-4

Heyooenemsopumenwvuuiii | Eciiu ctynent pemmin 0-30% oT Bcex goManiHux padboT 0-1

HIkaJia oneHMBaHUs NPAKTUYECKON MMOATOTOBKH

Kpurepuu oniennBanus Bbauis
BBICOKAsl aKTUBHOCTh Ha IPAKTHYECKOW ITOATOTOBKE, BHITIOIHEH(BI) 3aJa4k / KOHTPOJIbHBIE 5
paboThl / 0TpabOTaH alNropUTM peIIeHus 3aad 10 KaXJI0H TeMe
CpemHss aKTUBHOCTh HA IPAKTUYECKOH MOJIrOTOBKE, BHIIOJIIHEH(BI) 3a71a4H / KOHTPOJIGHBIE 2
paboThl / He MOJHOCTBIO 0TPAa0O0TaH aJIrOPUTM pelIeHHs 3a4ad N0 KXo Teme
HU3Kas aKTHBHOCTH Ha NMPAKTHYECKON ITOATOTOBKE, 3a7ja4l / KOHTPOJIbHEIE paboThI / HE 0
0TpaboTaH aJArOpUTM pPELIeHHs 331a4 M0 KaKI0H TeMe.

5.3. TunoBble KOHTPOJIbHBIE 32/1aHUS WJIM HHbIE MATePHAJIbl, He00X0AUMBbIe /ISl OEHKHU
3HAHUH, YMEHHN i, HABBIKOB M (MJIH) ONBITA AeATEJIbHOCTH, XaPaKTEePHU3YIOIIHX ITANbI (pOp-
MHPOBaHMS KOMIIETEHIUH B IIpoLecce 0CBOeHHs 00pa3oBaTeIbHOI NPOrpaMMbl

IIpumepsbl 1OMAINHUX 32 aHUT

1. 3a30p Mexay 1BYMs KOHLIEHTPUYECKUMU c(epaMu 3aroJIHEH OJHOPOAHBIM U30TPOITHBIM
BemiecTBoM. Pamgmycsl cdep passbl: 1 = 10 cm u Iy = 20 cm. [loBepxHOCTH BHYTpEHHEH cheps
nojepxuBaetcs npu remnepatype 11 = 400 K, moBepxHOCTh BHeIIHEN chepbl — MpH TemIepa-
type T2 =300 K. B 3Tux ycnoBusix or BHyTpeHHEH cepbl K BHEITHEH TEYET yCTAaHOBUBIIHIACS
TeroBoi MoTok ( = 1 kBT. CunTtas TemaonpoBOIHOCTh y BELIECTBA B 3a30p€ HE 3aBUCSIICH OT
TEMITEpaTyphI, OTNPEICIUTh 3HAYCHUE y M TeMIeparypy B 3a3ope T(I) kak (QyHKIIUIO pacCCTOSIHUS
I ot ieHTpa cdep.

2. JIBa Tena, TEIUIOEMKOCTh Kak10To u3 KoTopbix paBHa C = 500 JIx/K, coennHeHbI CTEpK-
Hem JumHbl | =40 cMm ¢ momaneio momepeyHoro cedeHus S =3 cm2. TemmonpoBOAHOCTD
CTEpKHsI HE 3aBUCHUT OT Temmeparypsl U paBHa y = 20 Bt/(Mm-K). Tena u crepxenp oOpa3yroT
TETUIOM30JIMPOBAHHYIO CUCTEMY. B HadanbHBIE MOMEHT TeMIIEpaTyphl Tl OTIUYAIOTCS APYT OT
npyra. Haitu Bpems t, o UCT€YEHUH KOTOPOTO Pa3HOCTh TEMIIEPATYP TEJI YMEHBIIUTCS B 2 pa-
3a. Temno€MKOCTbIO CTEP>KHS U HEOAHOPOJHOCTHIO TEMIIEpATyphl B MpeiesaX KaKAoro U3 Tell
peHeOpeyb.
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3. Kucnopon maxonurcs npu temneparype T = 300 K moa gaBnenuem p = 10° IMa. Ormpene-
JUTH CPEIIHION JUTMHY CBOOOAHOTrO Impobera MoJjeKysl A, cpeiaHee BpeMs CBOOOIHOro mpoodera
MOJIEKY .

4. OguH U3 cnoco00B U3MEpEHUsl BSI3KOCTU ra3oB 3aKII0YAeTCs B HAOJIOJIEHUU CKOPOCTH
3aTyXaHUs KPYTHIBHBIX KOJEOAHUN TOPU30HTAIBHOTO JMCKA, MOJABEIICHHOTO Ha TOHKOH yIpy-
roif HUTU HaJl TAKUM K€ HETOJABUKHBIM TUCKOM. [lomyuuts popmyity, CBSI3BIBAIONIYIO BSI3KOCTh
7 Ta3a, HaxOJAIIErocsl MeXAY AUCKaMH, C MacCOr AMCKa M, paguycoM aucka R, 3a3o0pom a u xo-
s urmenTom 3aryxanus kosiebanuii . CuuTaTh, 4TO TPSHHS B TIOJIBECE HET.

5. Yacruna cosepiiaer OpOyHOBCKOE JBHKEHHE B MPABOW MOJIYIUIOCKOCTH (K03 duUIneHt
muddy3un D), npuuém npsamas X = 0 g1 He€ HenpoHuIaeMa. HaliTu BepoSTHOCTh 0OHAPYKUTh
YaCTUIly B CJIO€ MaJIOW TOJIIMHBI BOJHM3U ATOW MPSMOWM Ha JOCTATOYHO OOJIBIIUX BpeMeHax f,
eciu mipu t = 0 yactuna Haxoauaack B Touke (R; 0).

6. HaiiTi unciio pa3HbIX HE3aBUCHUMBIX KOMIIOHEHT B MaTpuile OH3arepa ais cirydast TpEx
HE3aBUCUMBIX 000OIIEHHBIX CUIL.

7. OnpenenuTh 3aBUCUMOCTh OT BPEMEHH TIOTOKA BelecTBa ¢ yuértom Tepmoauddysun, ec-
JIM TUTOTHOCTH BEIIECTBA MOCTOSIHHA, & TPAAUEHT TeMIIepaTyphl YOBIBAET MO HKCIIOHEHTE.

8. BanmmuTe B TOKaIbHOH (popMe ypaBHEHHE COCTOSHUS HCaTLHOTO Ta3a.

9. IlpoBeputb, sABISIETCS JIU pacmpeneneHne MakcBena peleHneM CTallMOHAPHOTO ypaB-
HeHus bonblmana.

10. [IpoBepuTs, sABiIsIETC U pacnpeaencHiue MakcBeia peleHueM HeCTalluoOHapHO-
ro ypaBHeHus bonbiimana. Eciiu 1a, To Ipu KaKuX YCIIOBUSX.

IIpumepbl BApUAHTOB pelIeHUs1 3a1a4

Bapmuanr 1
1. Hanucats B nuddepenimanpHoi popme 3aK0H COXpaHESHHS 3apsia.
2. Hamucate B nuddepenunanbHoi hopme 3aK0H COXpaHEHHsI SHEPTHH.
3. Hammcatp (opMBbI SHEPTHH, BXOIAIINE BO BHYTPEHHIOIO SHEPTHIO TeNa. YKa3zaTh (HOpMBI
SHEPIUu, He BXOSIINE B HEE.
4. HammcaTh MMOTOKH, CO31aBaeMbI€ TPAIMEHTOM TEMIIEPATYPHI.
5. Yka3zaTb 4MCJIO M OXapaKTepU30BaTh apryMEHTHl B CTAllMOHAPHOM ypaBHeHUHU bonblMa-
Ha.
Bapmuanr 2
1. 3ammcaTs ypaBHeHue bonbiiMana aist cirydasi, KOT/ia Ha YaCTHIlYy HE ACWCTBYIOT BHEIIHHE

2. Hammucartp B nuddepennmanbHoii hopMe 3aK0H COXpaHSHHS MacCHI.

3. HamucaTb moToKH, co37aBaeMble Tpali€HTOM IJIOTHOCTH.

4. Yxa3aTh YHCJIO M OXapaKTEPH30BaTh apIyMEHTHI B HECTAI[MOHAPHOM ypaBHEHHH BoIbIl-
MaHa.

5. IlpeobpazoBaTh 37E€MEHT OJHOYACTUYHOTO (ha30BOT0 00bEMaA B chpepuyecKkrne KOOpaAuHa-
Tl B KOHQUTyPallMOHHOM U B UMITYJIbCHOM IIPOCTPAHCTBE.

IIpumepHBIEe BOIPOCHI VIS IK3aMeHa

1. DkcnepumeHTanbHbIE (DAKTHI, JIeXKalue B OCHOBE GU3NYECKON KUHETUKH. DEHOMEHOII0-
rMYeCcKasi KUHETHKA.

2. OCHOBHBIE NTOHATHS U NPEJICTABICHUS] HEPABHOBECHOM TepMOAMHAMUKU. ONucaHue Ju-
HEHMHOH peJlaKCcallui CUCTEMBIL.

3. O606meénnspie motoku. Juddepennuanpaas hopma 3aKOHOB COXPaHEHHUS.

4. JluneiHble 3aKOHBI HEPAaBHOBECHOW TepMoIuHaAMUKH. DeHOMEHOoIornueckue ko3 duiu-
€HTBI U CBS3b MEXKAY HUMHU.

5. Ilepexpéctabie 3¢ dextrl. Teopema Onzarepa. [Ipunmun Kropu.
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6. YpaBuenue Oananca sutponuu. Teopema [Ipuroxxuna. HepaBHOBeCHBIE 1HCCUTIATHBHBIC
CTPYKTYPBHI.

7. OCHOBHBIE MOHATUS, IPEACTABICHUS U 337ja4l MUKPOCKOIINYECKON KUHETHUKH.

8. Ypasuenue JlnyBmuisa. @azoBoe mpocTpaHcTBO, $ha3oBbiii 00bEM. Teopema JInyBums.

9. YpaBuenue bonbiimana. IHTErpan CTOJIKHOBEHHIA.

10. VYpasuenue bonbiimMana B pesiakcalliOHHOM MTPUOIIMKEHUH.

11. H-teopema bonbiimana. Cesi3p H-pynkuuu boibiiMana ¢ 3HTpOIHEH.

12. Ienouka ypaBHeHuii boronto6oBa 111 MHOTO4acTUYHBIX (PYHKIIUN pacripesaene-
HUSIL.

13. Kunernueckue oneparopsl 1 UX CpeHUE 3HaUeHusl. MeToJ MOMEHTOB B KUHETH-
YECKON TECOPUHU.

14. CamocornacoBanHoe nosie. Kunetnueckoe ypaBHenue Biacosa.

3aoanue na npaKkmuuecky noo2omogKy
1. BeimonHeHHe U3MEpPEHUI Ha 1a00paTOPHOM 00OPYIOBAHHH.
2. BricTyIUIeHHE C JJOKJIA/I0M 10 UCCIIENyeMON TeMaTHKe.
3. YuacTue B 3KCIIEPUMEHTAIBHOW paboTe COBMECTHO C COTPYAHUKAMU JIAOOPATOPHHA.

5.4. MeToanueckue MaTepuaJbl, onpeaessilome npoueaypbl OeHUBaHUs 3HAHUM, yMe-
HHH, HABBIKOB M (WJIM) ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOIIUX 3Tanbl GopMHUPOBaAHHUS
KOMIIeTeHIINH

ConocTtaBUMOCTh PEUTHHIOBBIX I[IOKa3aTele CTyJeHTa MO pPa3HbIM AUCUUIUIMHAM U
bannpHO-peHTHHIOBOM CHCTEMBI OIICHKH YCIIEBAEMOCTH CTYJICHTOB 00€CIEeUNBACTCS MPUHATHEM
€IMHOT0 MEXaHM3Ma OLIEHKM 3HaHUM CTYIEHTOB, BBIPA)KEHHOI'O B Oajllax, COrJIACHO KOTOPOMY
100 6anmIoB — 3TO MOJHOE YCBOSHUE 3HAHMM MO y4eOHOUW MUCIMIUIMHE, COOTBETCTBYIOIIEE Tpe-
OG0OBaHMAM yueOHOI porpamMmsl.

MaxkcuManbHBIH Pe3yNbTaT, KOTOPBI MOXET OBITh JOCTUTHYT CTYIEHTOM IO KaKIOMY
u3 biokoB peiitunrosoii onenku — 100 Ganos.

[IIkana cOOTBETCTBUSI PEUTHHTOBBIX OIIEHOK MATHOAUIEHBIM OIIEHKAM:

100 — 81 6amnoB — «otau4Ho» (5); 80 — 61 H6amnoB — «xopomo» (4); 60 — 41 6amnoB — «ymAoOBIe-
TBOpUTETBHOY (3); 10 40 0asIOB — «HEYAOBIETBOPUTEIHHOY.

OTtBer oOyuarolerocss Ha 3K3aMeHe OLEHMBAeTCs B OaiiaXx ¢ y4y€TOM UIKalbl COOTBET-

CTBHSI PETHHTOBBIX OI[CHOK NATHOAITHHBIM OIICHKAM.

IIpu monmy4yeHHUH CTYAEHTOM Ha 3K3aMEHE HEYJOBJIETBOPUTENbHOM OIIEHKH B BEIOMOCTb
BBICTABIIIETCSl PEUTHHIOBAsI OolleHKa B Oaymtax (< wiu = 40 6aysioB), COOTBETCTBYIOMIAs (haKTH-
YEeCKUM 3HAHUSM (OTBETY) CTY/I€HTA.

HIkaJia oneHUBAHHUA YK3aMeHa.

Kpurtepun oueHnBanus bajbl

[lonHble ¥ TOYHBIE OTBETHI HA JIBa BOINPOCA 3K3aMEHAIMOHHOTO 21-30
omnera. CBOOOIHOE BJIaJICHHE OCHOBHBIMU TEPMHUHAMHU U TIOHS-
TUSMHU Kypca; MOCIeI0BaTeIbHOE U JIOTUYHOE M3JI0KEHHE MaTe-
pHuaia Kypca; 3aKOHYCHHBIE BBIBOJBI M OOOOIICHHS IO TeMe BO-
MIPOCOB; MCUEPIIBIBAIOIINE OTBETHI HA BOMPOCHI MPH cllaue dK3a-
MeEHa.

[TonHBIe ¥ TOYHBIC OTBETHI HAa J[Ba BOIPOCA IK3aMEHAI[MOHHOTO 14-20
Owmiera. 3HaHME OCHOBHBIX TEPMHHOB U MOHSTHI Kypca; Mmociie-
JIOBAaTEIbHOE W3JIOKEHUE Marepualia Kypca; yMeHue (Gpopmyiu-
pOBaTh HEKOTOPBIE 0OOOIIECHHUS MO0 TEME BOMPOCOB; TOCTATOYHO
MIOJTHBIC OTBETHI Ha BOIIPOCHI MPH CJIadye dK3aMeHa.

[TonHBIN W TOYHBIA OTBET HA OJMH BOIPOC SK3aMEHAIIMOHHOTO 8-13
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Ounera. YOBIETBOPHUTEIEHOEC 3HAHHE OCHOBHBIX TEPMHUHOB U
NOHATUI Kypca; YAOBJICTBOPUTEIBHOE 3HAHHE W BIAJICHUE MeE-
TOJIAMH ¥ CPEJCTBAMH PEIICHUS 3a]1a4; HEJOCTATOYHO MOCIIE]0-
BaTEeNbHOE M3JIOKEHUE MaTepHaia Kypca;, yMeHHe (OopMyIupo-
BaTh OT/ICIBHBIC BEIBOJIBI M 00OOIICHHS IO TEME BOIIPOCOB.

ITonHbIl ¥ TOYHBIA OTBET HA OJMH BOIPOC 3K3AMEHALMOHHOTO 0-7
Ouiera u MeHee.

HTorosas mkaJja BbICTABJIEHHS OLIEHKH 10 JUCHHUILINHE,

Or1reHKa 1o 5-0a1IbHOM CUCTEME Ornenka o 100-6amibHOI cucTEME
OTJINYHO 81 -100
XOPOIIIO 61 - 80
YJIOBJICTBOPUTEIILHO 41 - 60
HEYJIOBJIETBOPUTEIHLHO 0-40

6. YHEBHO-METOAUYECKOE U PECYPCHOE OBECIIHEYEHUE JUCHUIIJIMHbI
6.1. OcHoBHas TUTepaTypa

1. Wooc, . Lehrbuch der Theoretischen Physik in 2 t. Teil 1. Teoperuueckas ¢pusnxa B 2 4.

Yactb 1 . — MockBa : IOpaiir, 2023. — Tekct : oanekrponHsiii. — URL:

2. Huxkepos, B. A. ®u3suka : yueOHUK U MPaKTUKYM AJs By30B. — Mockaa : FOpaiit, 2022.
— 415 c. — Teker : anexktponnbiil. — URL:

6.2. JlonosiHuTEIbHAS JIUTEPATypa

1. bexman, U. H. AtomHas u saepHas pusnka: paJlioakTHBHOCTh M HOHU3UPYIOIIUE H3ITY-
YeHHUs : YIeOHHK /IS By30B . — 2-€ u3ll. — Mocksa : lOpaiit, 2023. — 493 ¢. — Tekcr : a7ek-
TpoHHBIIH. — URL:

2. I'mankos, C. O. Teoperudeckas u MareMaruueckas ¢puszuka. COOpHUK 3a/1a4 B 2 4. YacThb
1 : yuebHOE mocobue /i1t By30B . — 3-€ u3ll. — Mocksa : FOpaiit, 2023. — 241 c. — TekcrT :
anekTponnbid. — URL:

3. I'mankoB, C. O. Teopernueckass u maremarndeckas (usuka. COOpHUK 3a7au B 2 4.
Yacts 2 : yueOHOe mocodue i By30B . — 3-¢ m3a. — Mocksa : FOpaiit, 2023. — 253 ¢. —
Texcr : anexTponubIil. — URL:

4, Kazun, B. H. ®usuyeckas xumus : yuebnoe nmocodbue nis By3oB / B. H. Kazun, E. M.

[Tnuce, A. U. PycakoB. — 2-e uzn. — Mocksa : FOpaiit, 2023. — 182 c. — Tekcr : 351eKTpoH-
ueril. — URL:

6.3. Pecypchbl nHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH «HTepHeT»
1. http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
2. Hayunas snextponnas oubiuoreka http://elibrary.ru

7. METOAUYECKHUE YKA3ZAHUA 110 OCBOEHHNIO JUCHUIIJIMHBI

1. Meroguyeckue peKOMEHIAINH [0 TOATOTOBKE K MPAKTHIECKUM 3aHITHAM.
2. Meroanueckue peKOMEHAAINH IT0 OPTaHU3aIlNN CAMOCTOATEIEHOW PaOOTHI IO AUCITUTLIHAM.

8. THOOPMAINIMOHHLIE TEXHOJIOTI'MHU AJIS1 OCYIIECTBJIEHUSA OBPA30OBA-
TEJbHOI'O NTIPOLECCA 11O JMCIHUIIJIMHE
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https://www.urait.ru/bcode/515999
https://www.urait.ru/bcode/516271
https://www.urait.ru/bcode/489259
https://www.urait.ru/bcode/513455
https://www.urait.ru/bcode/514280
https://www.urait.ru/bcode/514343
https://www.urait.ru/bcode/517510
http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
http://elibrary.ru/

JIPIHQI-BPIOHHOQ nmporpammMHoe ob0ecneuenue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudopmanuoHHbie CIPAaBOYHbIE CHCTEMbI:
Cuctema 'APAHT
Cuctema «Koncynsrantllnrocy

[Ipodeccronanbhbie 6a3bl TaHHBIX
fgosvo.ru — IMopran DexepanbHBIX TOCYIAPCTBEHHBIX 00Pa30BATEIbHBIX CTAHIAPTOB BBICIIETO 00pa30BaHHs
pravo.gov.ru - OgunuaabHbI HHTEPHET-TIOPTAI IPAaBOBOH HH(OpManuu
www.edu.ru — ®@enepansHeiii mopran Poccuiickoe o6pa3oBanme

CB0OOIHO pacHpocTpaHseMOe IIPOrpaMMHOE 00ECIIEYeHUE, B TOM YHCIIE OTEYECTBEHHOTO MPOHU3BOJICTBA
OMC IIneep (mst BOCTIPOM3BEACHUS DIIEKTPOHHBIX YUeOHBIX Moayieit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

MarepuanabHO-TEXHHYECKOE 00eciedeHUe AUCIMIUINHBI BKIIIOYAeT B ce0sL:

- yueOHble ayJIMTOPHUU JUIs IPOBEACHHS YUEOHBIX 3aHSATHH, OCHAIICHHBbIE 000PYAOBAaHUEM M TEXHUYECKUMHU
cpeacTBaMU OOy4eHUs: Y4eOHOH MeOesblo, TOCKOH, NEMOHCTPAIIMOHHBIM 000PYI0BaHUEM, NTEPCOHATBHBIMU KOM-
HBIOTEpaMHU, IPOEKTOPOM;

- NOMCHICHUA JIAd CaMOCTOSITEIbHOM pa60T1>1, OCHaAUICHHBIC KOMHLIOTepHOﬁ TEXHUKON C BO3MOXKHOCTBIO
MOAKIIIOUYEHNEM K ceTH «HTepHeT» 1 obecredeHueM IOCTyIa K 3JIEKTPOHHON HH(OPMAIIOHHO-00pa30BaTeIbHON
cpexne.
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