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PABOYASA MTIPOT'PAMMA JUCHUITIMHBI
b1.0.18 ®U3UKA

Hanpasnenne noarorosku — 04.03.01 Xumus
[Tpoduns — Opranudeckas u OMOOpPraHUYECKass XUMHUSI
dopma oOydeHHUsT — OUHAsI

Keanuduxkanus — 6akanasp

Kpacunonap 2025



Pabouas mnporpamma aucuumuiuael  b51.0.18 @U3HUKA cocraBieHa B
COOTBETCTBMM C  (pepepaibHbIM  TOCYIapCTBEHHBIM  00pa30BaTeIbHBIM

ctangapToM Bheiciiero oopaszoanus (O@I'OC BO) no HanpaBieHUIO MOATOTOBKHU
04.03.01 Xumus.

IIporpammy coctaBuil:
I1.W. beikoBckuit, noneHT Kadeapsl GU3MKU U
MH(GOPMAIIMOHHBIX CUCTEM, KaHAUAAT (hU3MaT HaAyK

PaGouas mporpamma guctmiinHbl Du3uxa yTBEpKIeHA Ha 3acefaHuH Kadempbl
¢uszuku u uHOpMAIMOHHBIX cucTeM MNpoTokod Ne 16 «18» ampens 2025 r.
3aBemyronuii kadeapoii boratos H.M. — 5;
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VYTBepkneHa Ha 3aceJaHUM  yu4eOHO-METOJUYECKOM KOMHUCCHUU  (DU3UKO-
TEXHUUECKOTo (akynbTeTa mpoTokod Ne 5 «18» ampenst 2025 r.

IIpencenarens YMK ®T® npodeccop borartos H.M. T Borait




Penensenr:

I'puropsesn JI.P., renepanbubiil nupexrop OO0 HIID «Me3on», kanauaaT puzMar
HayK.

1. Heau u 3aga4u M3y4YeHUs TUCUUILTHHBI
1.1 [lestu ocBOEHUS U CIIUTLIHHBI

OOnamast JTOTMYECKOW CTPOMHOCTBIO M OMHPasChb Ha OKCIEPUMEHTAIbHbIC (DaKTHI,
macuuiuiiHa  «@u3uka»  ABNSETCS  WACANBHOW A (QOPMHPOBAHUS Yy CTYICHTOB
po(hecCHOHATFHBIX KOMIIETEHITHI.

OcHognble yenu 0CBOCHUS TUCUUIIINHBI «DU3HUKa»:

-CO3JJaHUE YHUBEPCATbHOW 0a3bl Uil UW3y4eHHUs 0O0menpodecCuOHANBHBIX JAUCITUIUINH,
(¢ yH1aMeHTa MOCIeAYIOIEero 00y4eH s B MarucTpaType, aCliupaHType;

-(opMupOBaHUE LEIBHOTO NPEACTABICHUS O (U3NYECKMX 3aKOHAX OKPYKAIOLIEro MHpa B HX
€IMHCTBE W B3aUMOCBSI3H.

1.2. 3agauu AUCUMNJIHHBI.

-(opMUpOBaHHE HABBIKOB [0 MPUMEHEHHUIO TOJOXKEHUH ¢yHIaMEeHTaabHOW (GU3UKH K
IrpaMOTHOMY HAYYHOMY aHAJIHM3y CHUTYaIMil, C KOTOPHIMU WMH)KEHEPY MPUXOJUTCS CTATKUBATHCS
MIPH CO3/IaHUHM HOBOW TEXHHUKH W HOBBIX TEXHOJIOTHI;

-OCBOCHUE OCHOBHBIX (PM3MUECKUX TEOpHi, MO3BOJIAIOLIMX ONUCATh SIBJICHUS B INPHUPOJE, U
IPEJeNoB MPUMEHUMOCTH JTHX TEOPHHM Ui pelIeHHs] COBPEMEHHBIX U IEPCIEKTUBHBIX
TEXHOJIOTHYECKUX 3a]1a4;

-(popMHupoBaHHE HABBIKOB CHCTEMHO-aHAJUTHUUYECKONW IIOCTAHOBKM 3a1ad  (U3NYECKOTO
MO/IEIIUPOBAHUS NTPOLIECCOB U OOBEKTOB UCCIIEOBAHMSL.

1.3. MecTo THCHHUIUIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTeJbHON MPOrpaMMbl BbICIIETO
o0pa3oBaHus

b1.0.18 — uHACKC TUCIHUILIMHBI OTHOCUTCS K 00s3aTebHON YacTu bioka-1. J{MCIUIIINHBL
(Mmomymu) yueOGHoro muaHa HanparieHus mnoarotoBku 04.03.01 Xwumwms. Kypce Duswmku
MpeAHa3HaYeH ISl O3HAKOMJICHUS CTYACHTOB C COBPEMEHHOUN (DM3MYECKON KapTHHOW MUpa,
MPUOOPETEHNS HABBIKOB KCIIEPUMEHTAIBHOTO UCCIIEI0BaHUS (PU3NUECKUX SBJIICHHUH U MPOIIECCOB,
M3YYEHHUS TEOPETUYECKUX METOJIOB aHaln3a (PU3MYECKUX SBJICHUU.

Jlisl yCHelmHoro 0CBOCHUs Kypca (PM3MKU HEOOXO0 UMbl 3HaHUS OCHOB TU(depeHIINaTIbHOTO
Y MHTErpaJIbHOTO UCYUCIICHUS, BEKTOPHOM anreOpbl M aHAIUTUYECKOM reOMETpUH.

B cBoro ouepenp, ocBoeHHE Kypca (HU3UKU COCOOCTBYET Oosiee riiy0OKOMY MOHMMAHUIO
3aKOHOB XMMUH, SKOJIOTUH U SBJISETCS 0a30i TaKMX JUCLMILUIMH, KaK TEOpeTHYecKas MEeXaHMKa,
MaTepHUaJIOBEICHUE.

1.4. IlepeyeHb NJIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHUs] MO JUCHMIIINHE, COOTHECEHHBIX C
IUIAHMPYEMBIMH Pe3yJIbTATAMH OCBOCHHSI 00pa30BaTeIbHOM MPOrpaMm
BeimyckHuk akagemuueckoro 6akanaBpuata cneuuanbHoctd 04.03.01 “Xumus” nomxeH
o0najgath  CIHEAYIOIUMHU  odujenpogheccuonanvHpimu  KOMREMeEHUuAMU,  KOTOpPbIE
dbopmupyrorcs B npouecce uzydenuss Quzuxu.: OIIK-4.

KO,Z[ n HanMMCHOBAHUC HHAUWKATOpa PCSy.IIBT&TLI o6yquI/151 IO JUCHHUITIIMHE
JOCTHXXCHHUA KOMIICTCHIIMH




OIIK-4. CnocobeH miaHupoBaTh pabOThl XUMHUYECKOW HANPABICHHOCTH, 00pabaThIBaTh U
MHTEPIPETUPOBATH MOTYUYCHHBIE PE3YIbTAThI C UCTIOIb30BAHUEM TEOPETUUECKUX 3HAHUN U
MPAKTUYECKUX HABBIKOB PEIICHUS MAaTEMaTUYECKUX U (PU3NYECKUX 3a/1a4

NOIIK-4.1. Mcnonp3yeTr 6a30BbIC 3HAHUS B
o0JacTH MaTeMaTHKU ¥ (PU3UKH TIPH

3naem — Kax UCIIOIB30BaTh 0A30BbIE 3HAHUS B
00acTi MaTeMaTuKu U QU3UKH MIPH

IJIAaHUPOBAHUM pabOT XUMUYECKOM
HaIlpaBIEHHOCTH

IUTAHUPOBAHUU pabOT XUMUYECKOU
HaIIPaBJIEHHOCTH

Ymeem - wucnonp3zoBaTh 0a30Bble 3HAHUS B
00yacTy MaTEMaTHKU U (PU3HUKH MTPH MIIIAHUPO-
BaHUU pabOT XMMHUYECKOHN HANPaBICHHOCTH

Bnaoeem - cnoOCOOHOCTBIO  HUCHOJIB30BATh
0a3oBbple 3HaHHS B O00JACTH MaTEeMaTUKH U
(GU3MKYU IpU MJIAHUPOBAHUU pabOT XMMHUUECKON
HaIpPaBJIEHHOCTH

NOIIK-4.2. O6pabaTbIBaeT AaHHBIE C
UCIOJIb30BAHUEM CTAHIAPTHBIX CIIOCOOOB
anmnpOKCUMAIIUU YHCICHHBIX
XapaKTEePUCTHUK

3naem — xak oOpabaTbiBaTh JaHHBIE C
WCTIOJIb30BAaHUEM CTaHJAPTHBIX CIIOCOOOB
aNmIPOKCUMAITUN YHCIICHHBIX XapaKTEPUCTHK

Ymeem - oOpabaTwiBaTh MaHHBIE C HCIIOJB30-
BaHWEM CTaHJAPTHBIX CIIOCOOOB  aIPOKCH-
MaIU{ YHACIICHHBIX XapaKTePUCTHK

Braoeem — ciocoOHOCTBIO 00PaOOTKY TaHHBIX C
UCIIOJIb30BAHMEM  CTaHJAPTHBIX  CIIOCOOOB
aNMpPOKCUMAITNN YACICHHBIX XapaKTePUCTHK

HOIIK-4.3. UatepnpeTupyeT pe3yabTaThl
XMUMHYECKUX HAOMIOIEHUN C
WCIO0JIb30BaHNEM (DPU3UYECKUX 3aKOHOB U
MpeJICTaBICHUN

3naem — KaK WHTEPNPETUPOBATH PE3yIbTATh
XUMHYECKUX HAOIIOJIEHUH C HCIIOIb30BAHUEM
bu3nyecKuX 3aKOHOB U MPECTABICHUN

Ymeem -  Huteprperupyer  pe3ysiabTaThl
XUMHYECKUX HaONOJIEHUI C HCIIOJIb30BaHU-EM
bu3nyecKuX 3aKOHOB U MPECTABICHUN

Bnaoeem - crnocOOHOCTBIO HMHTEPIPETUPOBATH

pe3yNbTaThl ~ XUMHUYECKUX  HAOJNIOJCHHH  C
WCIIOJIb30BaHUEM  (U3MYECKHX 3aKOHOB H
NpeICTaBICHUN

B pesynbrate ocBoenusa aucuumiuHbel b1.0.18 “®Dusuka” obyuarouuiicss donscen 3namo
OCHOBHBIE (DM3UUYECKHUE SBJICHUS 1 3aKOHBI B 00JIACTH MEXaHUKH, TEPMOUHAMUKH, MOJIEKYIIPHON
(GU3MKY, AIEKTPOMArHeTU3Ma, ONTUKU, aTOMHOW U siiepHOW (U3MKH;, OCHOBHBIE (pU3MUECKUe
BEJINYMHBI U KOHCTAHTBI, UX ONPEACIICHUE U €UHULBI U3MEPEHUS;
ymems TPUMEHATH (PU3MKO-MATEeMAaTUYECKUE METOJbl JUIS peIIeHHs MPUKIAJAHBIX 3a/1a4

XHUMHYECKOMU HAIIpaBJICHHOCTH;

s1a0emo METOJaMH (bH3HKH Ipu pCUICHNU COBPECMCHHBIX U MCPCIICKTUBHBIX 3aJ1a4 XUMHYECKOM

HaIIpaBJICHHOCTH.

2. CTpyKTYpa U cojiep:KaHue TMCHUIIMHBI.




2.1 PacnpenesieHue TPYI0EMKOCTH JUCHUILIMHBI 110 BUIaM padoT.
O6mas TpymnoéMkocTh auciuiuimabl Dusmka coctaBimsier 9 3ad. en. (324 yacoB), uX
pacripeniesieHle 1o BHIaM paboT U 10 CeMECTpaM MPEACTaBICHO B TaOIHIIE.

Bun yae6HOI paboThI Bcero Cemectpsl
4acosB (uacer)
2 3 4

KontakTHasi pa6oTa, B TOM YHCII€: 52 52 52
AyauTOpHBIE 3aHATHUS (BCEro): 156 68 68 68
3aHATHS IEKIIMOHHOTO TUIIA 48 16 16 16 -
JlaGopaTopHbIe 3aHITHS 54 18 18 18 -
3aHATHS] CEMUHAPCKOTO TUIA (CEMHUHAPBI, 54 18 18 18 i

MIPaKTUYECKHUE 3aHITHS)
HNuasi koHTaKkTHa" padora:

KonTtpons camocrositensHO# padotsl (KCP) 6 2 2 2
[Mpomexxyrounas arrecranus (MKP) 0,8 02 | 03] 03
CamocrosiTesibHasi padoTa 98,8 178 | 54 27
B TOM 4HCJIe:
[TpopaboTka yaeOHOTO (TeopeTnyecKoro) 45 5 20 2 ]
Marepuaa
Breimonxnenue WHIUBUTYaTbHBIX 3aJaHui
. . 48 5 20 5 -
(moaroToBka COOOIICHUH, MPE3eHTAIHH, TOKIIA0B)
[ToaroroBka K TEKyIeMy KOHTPOJTIO 31,8 7,8 14 20 -
KonTpoJn: 62,4 - 35,7 | 26,7
[ToaroroBka K sK3amMeHy 62,4 - 35,7 | 26,7
OO0masi Tpy10eMKOCTh yac. 324 72 144 | 108 -
B TOM YHCJIe 162,8 54,2 54,3 |54,3

KOHTAKTHasi padora

2.2 ConeprxaHue TUCUUTLIAHBI:

JucuumnnuHa “@usnka’” BKIOYAET B ce0sl CIeAYIOUINE pa3 Iebl:
1. Mexanuka.

MounekynsapHas ¢pusuka.

DIIEKTPUYECTBO U MAarHETH3M.

OnTuka.

ATOMHas pu3uKa.

o gk N

dusuka sapa.

Pacnpenesienne BUA0B yu4eOHOI paGoThl H MX TPYAOEMKOCTH 110 pa3aesaM AUCHUILINHBI U 10
cemecTpam:

Pasaennl AUCHUIIJIMHBI, H3yYaeMbI¢ BO 2 ceMmecTpe.



KomnyecTBo 4yacos
Ne HaumenoBanwue pa3zaesnos AynuTtopHas
pas- CPC
nena Bcero pabora
JI I13 JIP
1 Mexanuka 34,9 8 9 9 8,9
2 MonexynsipHasi puznka 34,9 8 9 9 8,9
HTOI'O no pazoenam oucuuniunvl: 69,8 16 18 18 | 17,8
KonTpoas camoctosarensHoit padoTsl (KCP) 2
[Ipomexyrounas arrecrauus (UKP) 0,2
[ToaroToBka K TeKymemy KOHTPOJIIO -
Oowan mpyooémkocme 6 cemecmpe: 72
Pa3nesnl AMCcUMIIMHBI, H3y4aeMble B 3 cemecTpe.
KomnuecTBo yacos
Ne HaumeHnoBanwue pasjiesios
pas- AynuropHas CPC
nena Bcero paborta
J I13 JIP
3 DNEKTPUUSCTBO U MarHETH3M 53 8 9 9 27
4 OnTHka 53 8 9 9 27
HTOI'O no pazoenam oucuuniunvl: 106 16 18 18 54
KonTpons camoctosarensHoi padotsl (KCP) 2
[Tpomexxyrounas arrecranus (MKP) 0,3
[ToaroroBka K TEKyIeMy KOHTPOJTIO 35,7
Oowan mpyooémkocmep 6 cemecmpe: 144
Pa3znesbl nucHUIUINHEBI, H3y4yaeMmble B 4 ceMecTpe.
No KomnnuectBo uacos
p;3- HaumenoBanue pasienon AynutopHas CPC
ena Bcero pabota
J I13 JIP
5 ATtoMHas pu3nka 57,5 8 9 9 31,5
6 dusuka sapa 57,5 8 9 9 31,5
HUTOI'O no pazoenam oucyuniunoi: 115 16 18 18 63
KouTpons camoctosarensHoii padotsl (KCP) 2
[Ipomexyrounas arrectanus (MKP) 0,3
[ToaroTtoBka K TeKyIiemMy KOHTPOJIIO 26,7
Oowan mpyooémkocmo 6 cemecmpe: 144

ITpumeuanue: JI — nexiun, I13 — npaktuueckue 3anarus, JIP — nabopatopHbie paboTsl,
CPC — camocrosTenbHas paboTa CTyeHTa.

2.3. Coaepixanue pa3aeaoB TUCHUIIIUHBI:
2.3.1 3ausaTus JeKIMOHHOI0 THIIA.

Ne | Haume- | Coneprxanue pasnena dopma
BaHUE TeKylIer
pasnena KOHTpPOJI




2 3 4
Mexanu OcHOBHBIE IOHATHS KHHEMATUKHU:
Ka IIyThb, IEPEMEILIEHUE, CKOPOCTH, YCKOpEHUS.
KunemaTtuka BpamareabHOro IBUKEHHUS. Y paBHEHUS Brion-
HOCTYNATEIbHOTO U BPAIIATEIbHOIO JBUKEHUH. B
Cucrembl otcuera. 3akonsl Hpiorona. Mmmynbc Tena M 3aKkoH
COXPAaHEHHUS UMITyJIbca. 3aKOH BCEMHUPHOTo TAroreHusi. CeodoaHoe fleaHIH
IIaJICHUE TEl. 3a/iaHHi,
MOMEHT UMITyJIbCa MATEPUAIILHON TOYKU U MEXaHUYECKON KOHTP-X U
CUCTEMBI. naGop.
3aKOH COXpaHEHUs] MOMEHTA UMITYJIbCa. pabor,
Mowment unepuun. Teopema Ilrelinepa. Kunertndeckas sHeprus| tectu-
BpAIAOLIErOCs TBEPIOTO TENa. poBaHUe
3aKOH COXpaHEHHUs MOJHON MEXaHUYECKON SHEPIHU CUCTEMBI.
Hewnnepunaneusie cucremsl orcuéra. Cuna Kopuonuca.
CranuoHapHO€ Te4eHHE UICAIbHOM JKUIKOCTH.
VYpaBuenne beprymm.
Mouneky | TepmoauHamuueckoe paBHOBecue U temreparypa. O6parumsie u | Boimonn
JIsIpHasd HeoOpaTumble Tmpouecchl. [lepBoe Hayalo TepMOIMHAMUKH. | CHHE
(usuka N3omnporiecce B naeanbHbIX ra3zax. O0beIMHEHHBIN ra30BbIN 3aKOH. | KOHTP-X 1
[IpeoOpazoBanue TEIIOTH B MexaHUYeCKyto padoty. [lukn Kapuo mabop.
U ero Ko3(Q(HIHEHT HOJIE3HOTO JeHCTBUSA. DHTPOIHS. pabor,
4-XTaKTHBIA JBUTATENh BHYTPEHHETO cropanus. Ero kpyromoit Tecrn-
LUKJI ¥ TEIUIOBOI OaaHC. POBAHHMC.
Onektpu | 3akoH Kynona. Hampsok€HHOCTh M MOTEHIMAT SJEKTPUYECKOTO
4yecTBO M | mosist. Teopema [Taycca u  e€ mnpumMeHeHue nns  pacyéra
MarHeTH | 3jIeKTPUUYECKUX MOJICH.
" Beimnosn-
3M Hanpsi>k€HHOCTB, Kak rpaJueHT NOTEHIMAJIA. .
[Honspuzanus JUDJIEKTPUKOB. Jusnextpuueckas
JIOMalIH
IIPOHMIIAEMOCTb BEIIECTBA. X
OnekrpoéMkocTb. KoHieHcaTopsl. 3aAHMI,
DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA. KOHTD-X H
[ToCTOSIHHBIN JIEKTPUYECKUH TOK. na6op.
3akon OMa B uHTerpaiibHO# U quddepeHunaibHon hopmax. pabor,
[IpaBuna Kupxroda. 3akon Jxoynsa-Jlenmna. TECTHU-
3akoH brno-Casapa-Jlamnaca. Teopema o nupkynsiiun. J[Buxkenue | poBaHue

3aps/I0B B 3JEKTPUUYECKUX U MAarHUTHBIX nojsix. Cuiibl JlopeHna u
Awmriepa.
Hamaruunuenue MarHeTukoB. ['ucrepesuc. MaruutHas
nponunaemMoctb. [IpaBuio JleHna. DnekTpoMarHuTHas MHIYKIUU
Y CaMOMHJYKIIUS. DHEPrUsi MArHUTHOTO TIOJISL.

3akon OMa B 1enu nepeMeHHoro Toka. ConpoTUBIEHUS:

AKTUBHOC, PCAKTUBHOC U ITOJIHOC. BCKTOpHBIC AnarpaMMbl.




Pe3onanc ToxoB u Hampsbkenuil. KoneGarenbubiii koHTYp (L-C).
OcHoBBl ~ paauocBs3u.  biok-cxeMbl — paguocTaHUuMU U
paguonpUEMHHKA.

Onruka 3akoHbl oOTpakeHMss M mnpenomieHus. [lonHoe BHyTpeHHee| BrimomnH
oTpaxkenue. [ToctpoeHne n300pakeHHit B 3epKagax U JUH3AX. CHHUC
Judpakuus ¥ uHTEP(HEPEHIIHS. KOHTp-X 1
[Tpunnun INoitrenca-Openens. nabop.
HuTtepdepeniius B TOHKUX TIIEHKAX. pador,

Judpakunonnas pemérka Kak CHEKTPalIbHBIA — TIPHOOD. IT)Z;TaPIIme.
Cnekrpanbublii  aHanmu3. Ddortoaddexr: ombitel  CTONETOBA;

3aKoHBI poTorddekTa, popmyna DUHIITEHHA

[lonsiTne o  romorpadpuyeckoM  METOJAE  TOJNy4YCHHS U
BOCCTAHOBJICHHS U300paKEeHUH.

AToMmHas 3aKoHBI TEIUIOBOTO W3JIydeHus: 3akoHbl Kupxroda, Credana-

¢duzuka Bonmsmvana u Buna. ['mnoresa Ilianka. KBantoBoe 0OBICHEHME
3aKOHOB  TEIUIOBOro  M3iydeHus. KopmycKylsspHO-BOJIHOBOM Bemom
nyanusMm cBeta. Bonnsl ne bpoits. CHUC

Mopnens atoma Tomcona. OmnbiTel Pesepdoprna mo paccesHuro flzll\;am-
anba-yactull.  SxepHas  Monenb  aromMa.  OMIOUPUYECKUE saaHuii,
3aKOHOMEPHOCTH B aTOMHbIX crektpax. Popmyna banemepa. | oo
Crnextp aroma Bojopoaa no bopy. Onbitel @panka u ['epua. pOBaHHUE.

CnoHTaHHoe H HHAYIUPOBAHHOC H3JIYUCHHUC. I/IHBepCHOG
3aCCJICHUC ypOBHCfI aKTUBHOM Cpcabl. OCHOBHBIE KOMIOHEHTHI
Jla3epa. YcaoBus YCUJICHUS U T'CHEpAalluU CBCTA. OcobeHHOCTH

JIA3CPHOT'O U3TTYUCHUA. OCHOBHBIE THUIIBI JIa3€pOB U UX
NPpHUMCHCHUA.




6 | dusuka XapakTepucTuKu siapa: 3apsig, cocrtaB, macca. edexr maccol | Tectu-
spa sapa. OHeprus  cBsi3u  sgep. PammoakTtuBHOCTH.  Buwl | poBanume,
PaIMOAKTUBHOTO W3JIy4CHHUs. 3aKOHBI PAJMOAKTHBHOTO pacmaja. | pedepa-
SAnepubie peakuuu. [IpaBuna cmemenus. Cunre3 sigep. OCHOBBI | ThI
aTOMHOU 3HEpreTuku. [IoHATHE O T0O3UMETPUU U 3aLUTE.

2.3.2 3aHATHS CEMHHAPCKOT0 THNA: (He npedycMOmpeHbl).

2.3.3 JlabopaTopHble 3aHATHS.

No dopma
CeMeCTpaHaI/IMCHOBaHI/IC 7ab0paTOPHBIX padboT TEKYIIETO
KOHTPOJIS
1. - OmpezneneHue YCKOpEeHHs CBOOOJHOrO MajeHUs C MOMOILIbI0|OTYETHI O
MaTeMaTUYeCKOTO MasTHUKA. 71a00paTOPHBIM
- Onpenenenre MOMEHTa MHEPUMH TBEPABIX Tel € IOMOILBIO|paGoTaM
KPYTHIIBHBIX KOJICOaAHMI R ) -
- N3yuyenune xonebanuil ¢uznueckoro mastHuka. - I[IpoBepka) .y
teopemsl LlITeitHepa.
- M3mepeHue BSI3KOCTH KUAKOCTH.
- Omnpenenenue otHomeHus teroémkocteit (Cp/Cv) B razax.
2. - H3yuyeHue pe3oHaHCa TOKOB U HANPSHKECHUH. OtyeTsl 110
- H3mepeHue 3IeKTPUYECKUX COMTPOTUBICHUM. 71a00PATOPHBIM
- VI3mMepeHue 571C HICTOYHUKOB TOKA METOJIOM KOMIIEHCAIMH.  |paboTaM
- JlerekTupoBaHME IEKTPUUCCKUX KosieOanuii. M3yuenue aee ] === ] ---
BBIMPSIMUTEIICH.
- W3mepenue anmunbl CBETOBBIX BOJH C el Il

MOMOUIBIO AUPPAKIIMOHHON PEIIETKH.
- HW3mepenue nokaszatesns npeaomiieHus (M CKOPOCTH) CBETA B

KHUJIKOCTSIX.
3. - H3yuenue BHemHero Gporodddexra. - M3ydyenue cnektpoB | OTYETHI IO
PTYTH U HEOHA. n1abopaTopHbIM
- HccnenoBanus p-n nepexoJios. paboram

- I/ISMepeHI/Iﬂ (bOKYCHbIX paCCTOHHI/Iﬁ OIITHYCCKHUX CUCTCM.

2.3.4 TlpumepHasi TeMaTHKA KYPCOBBIX padoT (IPOeKTOB).
(KypcoBblie paboThl - He npedycmMompeHu).

2.4 TlepeyeHb Y4eOHO-METOIMYECKOro ofecrevyeHHsl VIS CAMOCTOSITeIbHOH PadoThI
00yyarImuxcs Mo AUCHMUILINHE (MOIYJIIO).

Ilepeuenb yueOHO-METOIUUECKOTO 0OECIEUEHUS JUCLHUIUIMHBL  T10
No Bug CPC BBINOJIHEHUIO CaMOCTOSATENbHOM PaboThI




1 |2 3

1 |IIpopaboTka 1. Tpodumona T.U. Kypc ¢usuku: yuaed. mocodbue [ Bysos] / T.H.
y4eOHOTO Tpodpumona. — M.: Akanemus, 2014.
(Teopermueckoro) | 2. Metoanyeckne pEeKOMEHIAIMH K OpraHu3alid ayAUTOPHOW U
marepuaia BHEAYAUTOPHOHN (CaMOCTOSITEIbHON) pabOTHI CTYIEHTOB: METOAMYECKHE

yka3anus / coct. T.I1. Cropoxenko, T.b. Tlounnok, A.B. becnanos, H.B.
Jloza. — Kpacnonap: Kybanckuii roc. yu-1, 2018. 89 c.

2 |BpmosHeHue 1. Tpodumona T.U. Kypc ¢usuku: yuaed. mocodue [ By30B] /
nHBUAYyanbHbIX | T.W. Tpodumosa. — M.: Akanemus, 2014.
3a7aHui 2. Meroanveckne peKOMEHIAINH K OPTaHNu3alluH ayTUTOPHON U
(moaroToBka BHEAYIUTOPHOH (CaMOCTOSATENbHON) pabOThI CTYIEHTOB: METOJUUECKHE
COOOIIEHUH, ykazanus / coct. T.I1. Cropoxkenko, T.b. [lounnok, A.B. becnanos, H.B.
HpE3EHTAINH) Jlo3a. — Kpacnonap: Kybanckuii roc. yu-1, 2018. 89 c.

3 [[MoaroroBka K1. Meroauueckue peKOMEHJAIMU K OpraHu3aluy ayJUTOPHOW M
TeKyIEMy BHEAYJTUTOPHOU (CaMOCTOSITENIbHON) pabOThl CTYIEHTOB: METOIUYECKUE

KOHTPOJTIO ykazanawus / coct. T.I1. Cropoxkenko, T.b. [TounHok, A.B. becnanos, H.B.
Jlo3a. — Kpacuonap: Kybanckwuii roc. yu-1, 2018. 89 c.
2. Metonndeckre peKOMEHJAIMKU 10 BBIIOJHEHUIO J1a00paTOPHBIX

pabot. Onucanus 1a00paTOPHBIX paboT.

Y4eOHO-METOMIECKUE MaTePUAIIBI I CAMOCTOSATEIHFHON PabOThI 00yUYaIOIIUXCS U3 YUCITa
WHBAJTUIOB M JIMI[ C OIPAaHUYCHHBIMU BO3MOXHOCTSAMHU 370poBbs (OB3) mpemocTaBisiorcs B
(dbopMax, aTanTHPOBAHHBIX K OIPAHUYCHHUSAM HX 370POBbS M BOCIIPUATHS WH()OPMAIINN:

J1J1s1 TUT] ¢ HApYIICHUSIMHA 3PCHHS:
— B IIeYaTHOM popMe yBeTnUeHHBIM MpU(TOM, — B OpME IEKTPOHHOTO TOKyMeHTa, J{is
JIII C HAPYIICHUSIMU CITyXa:

— B IeyaTHo# dopme,

— B ()OpMeE AIIEKTPOHHOTO JOKYMEHTA.

J1J1s1 T C HapyIIEHUSIME OTIOPHO-/IBUTATEIBHOTO amapara:

— B reyaTHo# dopme,

— B (JopMe AIIEKTPOHHOTO JIOKYMEHTA, - B popme ayauodaiina.

JlaHHBII TIepeYeHb MOXET OBbITh KOHKPETHU3UPOBAaH B 3aBUCHUMOCTH OT KOHTHHTCHTA
oOyuaromuxcs.

3. Obpa3zoBaTeibHbIE TEXHOJIOTUH.

[Tpu peanuzaruu yae6HOM pabOTHI IO OCBOSHHIO AUCHUTUIHHBI «DU3HKa» UCTIOIB3YIOTCS
COBpPEMEHHBbIE 00pa3oOBaTENbHBIE TEXHOJIOTUU: — aKTUBHBIE M HHTEPAKTUBHBIE (OPMBI
oOyueHust; — Uccle0BaTeIbCKUE METOIBI B 00yUEHUU; — TPOOIIEMHOE 00yUEHHUE.

Camocmosamenvuas paboma 1Mo AUCUUIIIMHE BKIIOYAET:
—  CaMOIOJATOTOBKY K Yy4Y€OHBIM 3aHATUSAM 1O KOHCIEKTaM, Y4eOHOit
IuTepaType, MHTEPHET pecypcam;
—  BBINOJIHEHWE JOMAallHUX 3aJaHuil (pelieHHe THUNOBBIX 3aJad |
BBITIOJTHEHUE TBOPUYECKUX 3aJaHUM ).



I[JISI Jul € OrpaHU4YC€HHBIMH BO3MOXHOCTAMU 3IO0POBBA MPCAYCMOTPCHA OpraHu3alus
KOHCYJ’IBTaHI/Iﬁ C UCIIOJIb30BAHUECM 3H€KTpOHHOI71 IIOYTHI.

4, OneHo4Hble cpeacrea AJisi TEKymero KOHTpPoOJisi yCnneBaceMoOCTH U l'lpOMC)KyTO‘lHOﬁ
arreCcranmu.

Texywiuit KOHmMpoOIp: COCTABIECHUE M 3AlUTa TEXHUYECKOTO OTYETA I10 BBIMNOIHIEMbBIM
nabopaTopHBIM paboTaM MPaKTHKyMa; MPOBEpKa TOMAIITHHUX 3a1aHuid. OTBEThI HA KOHTPOJIBHBIE
BOTIPOCHI, NIPUBEJCHHBIC B ONHCAHUAX PadOT M Ha JIOTIOJHUTEIBHBIC BOMPOCHI, KACAIOIIUECS
COOTBETCTBYIOIIMX DPa3AeiOB OCHOBHOM NUCUUIUIMHBI, OJUI[ — OMPOCHI MO KaXAOMY pas3ieny
MIPOrpaMMBl.

Ilpomesrcymounsitit KOHmpoas: S5k3aMeHbl B KOHIIE 2-T0 U 3-T0 ceMecTpoB. Mmozoe6utii

KOHmMPOJ1b: DK3aMCH B KOHIIC 4-to ceMecTpa.

CprKTypa OLICHOYHBIX CPEACTB AJidA TeKleIeﬁ Hu l'lpOMe)KyTO‘IHOﬁ aTrrecranmumn

Konu Pe3ynbrarel oOydenus HaumenoBanue
Ne HanMEHOBaHUE OIICHOYHOT'O CPEJICTBA
HWHIUKATOpa >
n/m P Texymmin [Tpomexy-
KOHTPOJIb | TOYHAas
aTTeCcTaIus
1 HOIIK-4.1. 3naem - Kak MCIOIB30BaTh Oa3oBbie | Tect 1. Bompocsr
Hcnonssyer 3HaHMs B o0JacTW Matemaruku u | 3amadd 1-3. Ha
0a30BbIEe 3HAHUS B (1)I/I3I/IKI/I Inpyu IUIAHUPOBAHUU pa60T
- JK3aMeHe |-
061acTH XUMHUYECKON HAIPaBICHHOCTH Brum-ompoc
10.
MaTeMaTUKU U
Ymeem - wucnonp3oBaTh 0a3zoBbIC | IO TEME B
Gbusuky mpu OINIPOCHI Ha
3HAHUS B 0O0JNACTH MATCMATHKU U | \foxaHmka 1
GU3MKM [PU  IUIAHUPOBAHUM  PAOOT | oo oo OK3aMCHE
IUIAHUPOBAHUU g YIIp 11-19
XUMHUYECKON HAIPaBICHHOCTH Hast busnka -19.
pabot :
XUMHWYECKOI Braoeem-  crmocoOHOCTBIO B
OIIPOCHI Ha
HanpasJIeHHOCTH | ACTIONB30BATH 0a3oBbIC p
AK3aMCHE
3HAHUS B 00JacTH
20-26.
MaTeMaTHKU U QU3UKU TTPU
MJIaHUPOBAHUH pabor
XUMHUYECKON HaIPaBIEHHOCTH
2 HNOIIK-4.2. 3naem — kak oOpabarbiBaTh qanHbie | Tect 2. Bomnpocsl
O6pabarsiBaer C  MCTIONB30BAHUEM  CTAHIAPTHBIX | 35704y 4.5, | Ha
).
aHHEBIC C croco6oB aIIpPOKCHMAaIIUH
S P bimi-onpoc | sx3amene 1-
WCIIOJIH30BAHME M | YHCIIEHHBIX XapaKTEPUCTHK o TeMe
CTaHIAPTHBIX Ymeem - o0OpabaThiBaTh JaHHBIC C «DreKTpoM 16
croco0oB UCIIOJIb30BAHUEM CTaHJIAPTHBIX arHe-TH3My. | «OTEKTPOM
aIIIPOKCHUMALMHK | criocOOOB aNMmpPOKCUMAIIUN YHCIEHHBIX Bun-onpoc | rHE-TH3MY.
XapaKTePUCTHK




YUCJICHHBIX Braoeem- ciocoOHOCTBIO 00pabOTKH Bomnpocsi Ha
XapaKTEPUCTUK ’K3aMeHe |-
JAHHBIX C UCHOJIb30BAHUEM CTaH- | IO TEME 20
J@PTHBIX CIIOCOOOB ANNPOKCUMALNH | Omikay. | «OITHKY.
YHUCIIEHHBIX XapaKTEPUCTUK
3 NOIIK-4.3. 3unaem - KaK Tecr 3.
WNuTepnperupyer UHTEPIPETHPOBATH PE3YIbTATHI
pe3yIbTaThI XUMHWYECKUX HAOIIOACHUN C
XUMHYECKHUX UCIIOJIb30BaHUEM (DU3UYCCKUX 3aKOHOB
Y MIPEJICTaBICHUI
HaO0IeHU I Ymeem - Unreprperupyer pe3ynbraTsl| 3agaya 6. Bompoce! Ha
C XUMHAYECKNX HAOJIOIEHUN C sK3ameHe 1-
UCIIOJIb30BAHUEM  [MCTIOJIb30BAHUEM (usnaecknx| Bypm-ompoc 20 mo Teme
(bu3nyeckux 3aKOHOB U IIP€CTaBICHUI O Teme «AToM-Hast
3aKOHOB u| Bradeem - CnocoGHOCTBIO MHTEPIPE- | « ATomMHas u | & ACPHAA
NpesicTaBiennii | THPOBAaTh  PE3yNbTaThl  XMMHYECKHX | sjiep-Has usnka»
HAOJIIOJIEHWI ¢ WCIOJIL30BaHUEM | (PU3HUKAY
(bU3NIECKUX 3aKOHOB U
MPEJCTABICHU I

D¢ hekTUBHOCT, Yy4eOHOW NEATETHHOCTH OaKajlaBpOB OIICHMBAETCS IO OauIbHO-
PEUTHHTOBOM CHUCTEME.

B yueOHOM mporiecce MCHONB3YIOTCSI aKTUBHBIE W WHTEPAKTHBHBIC (DOPMBI MPOBEACHUS
3aHSATHI: TpE3eHTalus, TUCKYCCHs, pa300p KOHKPETHBIX CHUTYallMid, TBOPYECKHE 3aJaHusl,
MO3TOBOM MITypM, paboTa B MaJIbIX TPYIINaX.

Vuebno-nosnaeamenvhvle 3KCKypcuu — BAKHBIA DJIEMEHT 00pa3oBaTeIbHOTO Mpoliecca.
[Ipexnae Bcero, 3To AKCKypCHH B acTpodu3nueckyro odcepBatopuio Kyol'Y, B mabopaTtopuro
HAHOTEXHOJIOTHUH, B CIIEIIIA00paTOPUU €CTECTBEHHBIX (aKyIbTETOB.

DKCKypcHH B 1abopaTopuu “On3Hec - HHKyOaropa’:

- MeMOpaHHbBIE TEXHOJIOTHH,
- BBIPALIMBAHUE MOHOKPUCTAJUIOB JUIsl KBAHTOBOW 3JICKTPOHHKH.
OrneHka KayecTBa OCBOEHUS IIPOTPaMMBbl BKIIOYAET TEKYIIUNA KOHTPOJb YCHEBAEMOCTH,
MIPOMEKYTOYHYIO aTTECTALNIO 00YYAFOIIUXCS, UTOTOBBIE 3a4EThI U DK3aMEHBI B KAXKJIOM CEMECTpE.
Texkymuii KOHTPOJIb U MPOMEXKYTOUYHAS aTTECTAIMsI BEIYTCS IO pe3yJibTaTaM BBIIOJIHCHUS
1a00paTOPHBIX PA0OT, TOMALTHHUX 3aIJaHUH U KOHTPOJIBHBIX padoT.
B koHIIe KaXKI0TO pasjerna MPOBOAUTCS TaK Ha3bIBAEMBIH “OJHUII-OMPOC”, KOTJa CTYJCHTHI TYT
ke, TMOCIie HOMEepa 3alaHHOTO BOIpOoca, MUIITYT (GOpMynabl W (MIH) OMpEAeNeHUs, pelIaroT
“KOpOoTKHE” 3a/1auH.

4.1 ®oH OLEHOYHBIX CPECTB /IJIs MPOBeAeHUs] TEKYIero KOHTPOJISL.
Ilpumepot mecmoe:

Tecm 1

Bonpocu Bapuantel  oTBETOB




1 2 3 4
1 | YpaBHeHHE paBHOYCKOPEHHOTO ABMWXEHUST | S=Vi S=at?2 | V=at/2 h=gt?
2 | NUmmynbe Tena (KOJTMYECTBO ABHKEHHS) mv, |  ma, | mr, | mvr
3 | YpaBHeHUe HEPa3phIBHOCTH MIOTOKA: const = PV, mgh, SV, hv
4 | 3akoH boitng — Mapuorra: Const=....| SV, TV VP Jo
5 | YpaBHeHUE pPaBHOYCKOPEHHOTO BPAIICHHUST | =t e=dw/dt  ¢=st?/2 M=Jg

Tecm 2

Ne Bonpocuh Bapuantsl  oTBETOB

1 | 2 BE | 4
1 3akouOmMa Q=lt, P=UlI, I=U/R, j=o/E
2 | Omnruueckas criia JIMH3BI D=1/F, R=2F, k=H/h, D=2F
3 | DnekTpoABKYIIAs CUTa HHAYKIHH, €= . . IR, -Ldl/dt, dQ/dt, -dd/dt
4 DHeprus CBS3M sIpa, E=...| mgh, mc? , Amc?,  mv3/2

Tecm 3
Ne| Bonmpoch BapnaHnTel  0TBETOB
1 | 2 | 3

1 | CBeTOBOM MOTOK U3MEPSETCA B ... JIIOKCaxX | momMeHax | KaHzjenax
2 | 3akoH cmemnieHust Buna 37o ... A=bT |b=MT | A=b/T
3 | U3 3akona JlamGepra cneqyer, 4To ... L=« M IM=nL |ML==xn
4 O-pacnaj siapa 3TO U3TYyYEHHUE . . . JIEKTPOHOB | (HOTOHOB | siziep renus

Ilpumepwt 3a0au:

Tema: Cucrtemsbl oTcuéta. [[BrkeHue epeHOCHOe, OTHOCUTENILHOE U a0COIIOTHOE.

3aoaua 1. HailTu Bce CKOpPOCTH U YCKOpPEHHUS ropoja, BbIOpaHHOro Ha riodyce, B
yKa3aHHOE BpeMsl rojia U BpeMs CyTOK. (V kajwcoozo cmyodenma c8otl 20poo u pazuvie 8pemeHd.
Jlezcko noayuaromes uHOusUOYaibHble 3a0AHUS).

3aoaua 2. Onpenenuth cuity Kopuomuca, nelicTBYIONIYIO Ha OJIMH ITOTOHHBIN MeTpOepera
BbIOpaHHOM Bamu peku (pyubs).
Tema: JIBmxeHue cBOOOHO MaJaOIINX TEII.

3aoaua. Teno 6Gpocuiu Mo yriioM @ K TOpU30HTY co ckopocThio V . Haiitu Bce mapameTpbl
JIBUKCHHS: JalbHOCTh TMOJETA, BBICOTY NOABEMA, BpeMsl TNOJETa, KOHEUYHYIO CKOPOCTb,
MUHUMAaJbHBINA paguyc KpUBU3HBI TpaekTopun. ConmpoTUBIIEHHE BO3yXa HE yUUThIBaTh. Clenarhb

PHUCYHOK.
(3aoasas paznuunvie 3uauenus a u N, NOIYUUM CEPUIO 8APUAHTNOG).

Tema: BBITOBBIE IIEKTPOCETH.
3aoaua. OnpenenuTs ceueHne MPOBOIOB, MOABOSIINX SIEKTPOIHEPTHUIO K BallleMy JOMY OT
MOJICTAaHIIMH, €CIIU: IOTEPU Ha MPOBOAax He Oonee 5%, nmpeaenbHas IUIOTHOCTh TOKA AJIs
amomuans = 20 A/MM? (ns menu = 30 A/MMZ).
Tema: TlpaBuna Kupxroda.



3a0aua. Tpum mnapamienbHO COSAMHEHHBIX  aKKyMYJSTOpa HMMEIOT BHYTPEHHHE
conpotusienus o 1 (2, 3) Oma. HaiiTi TOKH B BETBSIX, €CJIU DJC UCTOYHHKOB (8 60.16Max)
paBHbI uncity Oyks B Bamux @. U. O., cOOTBETCTBEHHO.
Tema: ®oTomeTpusl.
3adaua. OnpenenuTb OCBEIIEHHOCTh HAa CBOEM paboyeM CTOJIe, CUUTAask HACTOJIbHYIO JIaMIy
TOYEYHBIM HUCTOYHUKOM cBeTa. [I0ocTpOUTH N30IIIOKCHI.
4.2 ®oHJ OLIEeHOYHBIX CPEACTB A5 MPOBeAeHUs MPOMEKYTOYHONH aTTecTalMMu.
Tako¥ BUJ KOHTPOJIS, KaK “OJIMII-OMPOCH!”’, TO3BOJISIET ONIEPATUBHO MTPOBEPUTH KAYECTBO YCBOCHHS
OTJIENbHBIX TEM U MPOTPAMMBI B LIEJIOM.

Ilpumep d1anka onsa 6auy-onpoca u KOHMPOALHOU PadoOmbl:

Tema 1 - Mexanuka. Tepmoounamuka u monekynapuas puzuka.

I'pynna CryneHnt(ka)

1. Jlano ypaBHeHme npimkenus S(t) = 20t — 5t2. ITocTpouTs rpaduK CKOPOCTH 3a
nepBele 5 cekyHa (¢ uHTepBajoM 1 cek). [IpuBeaure npuMep Takoro IBUKEHHUSL.

2. Hanucate ¢opmysbl, COOTBETCTBYIOIIME 3aKOHAM COXPAHEHUS: HMITYJIbCA,
MOMEHTA UMIYJIbCA, MOJHON MEXaHUYECKON SHEPTHUH.

3. I[To kakout QopMysie MOXKHO HaWTH [-I0 KOCMHUYECKYID CKOPOCTb PaKEThI
OTHOCHUTEJILHO
Comnxna?
4. Ornpenenuts UMITYJIbC CHIIbI, IEUCTBYIOLIEH HA IYJIIO, IIPU BBICTPENE U3 PYXKbS.

Macca nynu
10 1, e€ ckopocTh 500 m/c.

5. OHpe,Z[eJ'II/ITL INIOTHOCTB KUCJIOpOJAa P KOMHATHBIX YCIIOBUAX.

6. Omnpenenuts T ropenus rasa B uununape JABC, cuntas ero uaeanbHON TENIOBON
MamuHoOM ¢ K.11.1. 40 % u TemnepaTypoii BeixionHoi TpyOsr 200°C.



Kpurtepuu oileHkH 0TBETOB Ha BONIPOCHI:
OTBeThl Ha KaxIplii BoIpoc olueHuBaworcs B Oamiax or 0 mo 1. Ilo cymme OGamios
OTIPEETISIETCS OIIEHKA T10 IIIKaJIe COOTBETCTBUH.

Hlkana coomeemcmeuit 6annoe u OUeHKuU 3a omeemovl Ha 6 60nPoOcos:
0 1 2 3 4 5 6 Oas
I 1 [ [ [ | | | —
| 0 | 1 | 2 |3-13 |4- |4 |5 |5 |5+ OIICHKA
Hanpumep: cymme 6aminoB oT 2 10 3 COOTBETCTBYET OLIEHKA 2; cyMMe 0aiioB oT 5 110 5.5

— OIlEHKa 5-.

Bonpocel UIsi MOATOTOBKH K 3K3aMeHy (2-ii cemecTp):

1. OcHoOBHBIE MOHATHS KWHEMATHUKU MOCTYNATEIbHOTO JBHXKEHHUS: IMyTh, NEpeMElIeHUE,
CKOPOCTH, YCKOPEHHUSI.

OO1ee ypaBHEHHE MOCTYNATENBHOTO JIBUKEHHUS.

OO6miee ypaBHEHHE BpaIaTEILHOTO ABMKCHUSI.

CrnoxeHue CKOpoCTel N yCKOPEHHUH NP CJI0KHOM JBUKEHUU.

NHepupnanpHble cUCTEMBI OTCYETA U 3aKOHBI HbIOTOHA.

3aKOH BCEMHUPHOTO TATOTEHHUSL.

CBo0OogHOE TaZIcHNe TEI.

Heunepuuaneusie cuctembl. Crita Kopuosuca.

©CoNo R~ WD

Nmiynbc Tena u 3aKOH COXpaHEHHUs UMITYJIbCa.
MOMEHT MHEepUHH MaTepUaIbLHON TOYKUA B TBEPAOTO TENa.

[
= o

Teopema llTelinepa.
Kunernueckas sHeprus Bpalaromuierocs Temna.

Il
w N

MomeHT HUMITYJIbCa MaTepHaHBHOfI TOYKH ¥ MEXaHUYECKOM CHCTEMEI.

[EEN
&

3aKoH COXpaHCHHA MOMCHTA UMITyJIbCa.

[EEN
o

3aKoH COXpaHCHUA IMOJTHOM MEXaHHYeCKOI OHEPIUU CUCTEMBEIL.

[EEN
o

3aK0HEBI TuaApPpOCTaTUKU U THAPOJUHAMUKH.

[EEN
~

CTaLII/IOHapHOC TECUCHUE UJCATbHOM KUIKOCTH.

[HEN
®

YpaBHEHHE HEPAZPBIBHOCTHU IIOTOKA.
YpaBHenue bepHyiun.
[IepBoe HayaIO TEPMOIUHAMUKHU.

NN
= o w

I/Isonpoueccm B UJCAJIbHBIX I'a3ax.

)
no

O0beIMHEHHBIN Ta30BbIA 3aKOH.
[IpeoOpazoBanme TEIIOTH B MEXaHUYECKYIO padOTY.
Hukn Kapno u ero ko3 puireHT mnone3Horo AeicTBUs.

N NN
ok w

DHTpoOnusl.
4-XTaKTHBIN JBUTATENh BHYTPEHHETO cropaHus. Ero kpyroBoii UK U TEMJIOBOK OanaHC.

)
o

IIpumepwt yk3amenayuonnbvix dunemos (2-i cemectp):

MuHHnCTEpCTBO HAYKH H BbIcIIero oopasosanus Poccuniickoii @enepanuu



®I'bOY BO “Kyb6anckuii rocyiapcTBeHHbIH YHHUBepcuTeT”
Kadgheopa ¢uzuxu u ungpopmayuonnvix cucmem
Hanpasaenue nogrorosku: 04.03.01 Xumusa
Jducuuniuna: Qusuka
BUJIET Ne 1
1. VYrmoBas cKOpOCTh, YTJIOBOE YCKOPEHHE. Y PaBHEHHE BPaIaTEIBHOTO JIBHXKCHHUS.

VYpaBHenus remaoBoro 6ananca. [Ipumepst.

3. Tapoxox mnér mo peke ot myHkra A 1o myHkTa B co ckopoctero 10 kM/4ac, a oOpaTHO — €O
ckopocThio 16 km/dac. HaliTi cpeHIOI0 CKOPOCTh MapoXxo/ia U CKOPOCTh TEUCHHUS PEKH.

3asedyrowuii kagheopoti puzuxku u UHGOPMAYUOHHBIX CUCTIEM H.M. boeamos

MunucTepcTBO Hayku U Bbiciiero oopasosanus Poccutickoit ®denepanun

®I'BOY BO “Ky0anckuii rocy1apcTBeHHbIH YHUBEPCUTET”
Kadgheopa ¢uzuxu u ungpopmayuonnvix cucmem
Hanpasaenue noarorosku: 04.03.01 Xumusn

Jducuuniauna: Quszuxa BUJIET

Ne 2
3akoHbl HproTOHA.
Huxn Kapuo. Teopema Kapno. K m a1 maeansHo#l TersoBoit mammuHbl. 3. Temo, OporieHHOE
BEPTHKAIbHO BBEpX, yMajo Ha 3eMJI0 uepe3 6 cexkyHn. Hamucarth ypaBHeHUE ABIKEHUS U
MTOCTPOUTH TPaPUK CKOPOCTH (OT BPEMEHH ).

3asedyrowuii kagheopoti puzuxu u UHGOPMAYUOHHBIX CUCTEM H.M. boeamos

MuHHCTEePCTBO HAYKHU M BbicIero oopasosanusi Poccuiickoit @enepauuu
®I'BOY BO “KybaHckuii rocy1apcTBeHHbI YHUBEpCUTET”
Kadgpeopa ¢pusuku u ungpopmayuonnvix cucmem

HanpasJisienune noarorosku: 04.03.01 Xumusn
Jducounimna: Puzuka

BUJIET Ne 3
1. 3aKOH COXpaHEeHHUs MOJHON MeXaHu4ecKou sHeprun. [Ipumepsr.
2. AOGCOTIOTHBIE CKOPOCTH M YCKOPEHUS TPU CII0KHOM BpalllaTesIbHOM ABMxKeHuu. [Ipumep.
3. B onHOM M3 cedyeHui rOpU30OHTANBHOM TPYOKM BOJa TEYET CO CKOpPOCThIO 1 M/c mpu

cratnueckoM naBiueHun 12 klla. Kakum Oynmer naBneHue BOJBI HA CTEHKH TPYOKH B JAPYroM
CEUeHUH, TJIe CKOPOCTh TeYeHUs 3 m/c?

3aseodyrowuii kaghedpori usuxu u UHGOPMAYUOHHBIX cucmeMm H.M. boeamos

Ilpumep onanka ons 6auy-onpoca u KOHmpovHou pavomet (3-ii cemecmp):

Tema-2 Dnexmpocmamuka u HOCMOAHHbLIL MOK:



I'pynna CryneHnT(xa)
1. 3aodaua: Tlo moBepxHOCTH 1Iapa paguyca 60 cM paBHOMepHO pactupenenés 3apsa S0 uKi.
Omnpenenuth HAPSHKEHHOCTH NOJISI ¥ IOTEHIMAN B IICHTPE HIapa.

2. Hammcarp ¢popmyinsl Bcex 3akoHOB Oma

3. Harmmcats (liOpMy.]H)I, COOTBCTCTBYIOIIHMEC CJICAYIOUNIUM 3aKOHAM U IIOHATHAM:

- HaprDKéHHOCTI) U MOTCHIU AT ITIOJIA TOYCYHOI'O 3apsaaa

- HAaNPsHKEHHOCTH MOJIs1 OECKOHEYHOW PaBHOMEPHO 3apsHKEHHOM TIIOCKOCTH

- 3akoH Kynona: _
- 3aKOH BceMupHOro TiaroreHus:

4, 3aoaua: Han Ttoueunsnii 3apsnm Q = 60 wmxKn. Haiitm monHBIH TOTOK BeKTOpa
HanpspkéHHOCTH E uepe3 cheprudeckyro moBEpXHOCTh, €CIH:
1. —3apsn pacnosoxeH B LIEHTpe chepruueckoil TOBEPXHOCTH
2. - 3aps] pacrosiokeH BHE cepbl
3. - 3apsiI pacrojiokKeH BHYTPH CPephl, HO CMEINIEH OTHOCUTENIBHO IIEHTpa __
5. Onpenenute MOIIHOCTD OBITOBOTO AJICKTPOUYAWHUKA, €CIM | JTUTP BOJBI B HEM 3aKHUIACT
3a 6 MUHYT.
6. Tpu akkymynstopa c pasHbIMH 3.1.C.(€, €, €) U pPaBHBIMU BHYTPEHHUMU

COIIPOTHUBJICHUAMHKU COCAMHCHBI ITapaJlJICIbHO. HapI/ICOBaTB CXEMY U COCTAaBUTH H€O6XOI[I/IMBIG
YpaBHCHUA OJId OIIPEACTICHUS TOKOB B BETBAX.

Bomnpocs! 11 mOArOTOBKH K 3K3aMeHy (3-if cemecTp):

Qﬂekmpuqecmeo u macHemusm.

Dnekrpuueckue 3apsabl. 3akoH KynoHa.

N

DEeKTpUUECcKOe TOJIe M €T0 XapaKTePUCTUKH (HANPsKEHHOCTD, MOTEHIIKAN), Tpaguyeckoe
n300pakeHue.

Teopema Octporpazackoro-I'aycca u e€ npuMeHeHHs K pacu€Ty JIEKTPUUECKUX MOJIeH.
Mertasisl U AUANEKTPUKH B AJIEKTPUUYECKOM TOJIE.

OnexrpoéMKocTb. KoHieHcaTophl. DHEPrusl 3aps>KEHHOTO KOHIEHCaTopa.

3axkonbl Oma, Jhxoynsa-JleHna.

IIpaBuna Kupxroda. 3akoHbl 37eKTpoIH3a.

MarsuTHO€ 1oJie ¥ ero XxapakTepucTuku. [Ipupoaa maruerusma.
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3axkoH buo-Casapa-Jlamiaca n ero npuMeHeHUs K pac4€Ty MarHUTHBIX MOJIEH.



10.
11.
12.
13.
14.
15.
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11.
12.
13.
14.
15.
16.

17.
18.
19.
20.

JIBu>xeHue 3aps10B B MaruutHOM noJie. Cuna Jlopenna, cuna Ammepa.
DNEeKTpOMarHuTHasE MHIYKIUS U CAMOMHIYKIIHS.

Tpancdopmaropsl. DIEKTPOIBUTATENN, TEHEPATOPHI IIEPEMEHHOTO TOKA.
3axon OMa B 11enu nepeMeHHoro Toka. ColpoTUBIIEHUS: aKTUBHOE, PEaKTUBHOE, ITOJIHOE.
Bekropnsie quarpaMMsl. Pe30HaHCH TOKOB M HAIIPSYKEHUH.

Toxu ®@yko. CkuH 3pPexT.

Hua-, mapa- u peppomarHeTn3M. MarHuTHbIC MaTEPUAIIbI.

Onmuxa:

[Ikana 37€KTpPOMAarHUTHBIX BOJIH.

®duznyeckas IPUPOJIa BOJIH PAa3IMYHbIX TUATa30HOB.

3aKOHBI TEOMETPUUYECKON ONTHKH.

[TosiHOE BHYTpEHHEE OTpAKEHUE.

[TocTpoenune n3oOpakeHUM B 3epKajiax v JIMH3aX.

®opmysia TOHKOHN JIMH3BI.

WNuTepdepennus cBeta, IBETa TOHKUX IIEHOK.

Hudpakuus cseta, npunuui [roiirenca. Judpakinuonnas pemeérka.
3aKOHBI TEIUIOBOTO U3JTy4EHUS.

. OcHOBHBIE MOHATHS (POTOMETPUHN: CBETOBOU MOTOK, CUJIa CBETA, OCBEIIEHHOCTh, CBETOBAS

oT/aya.
JlromuHeceHuus u e€ paznuuHbie BUabl. 3akoH CTokca.

HcTounuku cBeTa: TEIIOBBIE, Ta30pa3psAHbIE, IIOMUHECIIEHTHbIE, CBETOAHOIHbIE
doTordhexT (BHYTpEHHUN U BHEIIHHI), ypaBHEHUE DUHINITEHHA.
KopnyckynsipHo-BosiHOBOM Ayanu3M. Bosnbl ne bpoiis.

DJIEKTPOHHBIA MUKPOCKOIL.

OnTHyeckre KBaHTOBbIE FeHEPaTOPHI (J1a3ephl): MPUHIUI IEHCTBUS, CBOWCTBA U3ITy4YEHUS,
KJlaccupuKanus, IpUMEHEHUS.

OcHOBBI crieKTpasibHOro aHanu3a. CoeKTpbl U3TYYEHHS U MOTJIOECHUSI.

[Ipu3mennsbie U AUQPPaKIUOHHBIE CIIEKTPAIbHBIE IPUOOPHI.

[Tonsipuzanus cBera. Buabl nonaspusanum.

3akoHn DpeHenst 411 CKOPOCTEH CBETa B KPUCTAILIAX.

Ipumepol rx3amenayuonnvix ounemos (2-i cemectp):

MuHHCTEPCTBO HAYKH M BbIcuiero oopazosanus Poccuiickoit ®@enepanun
PI'bOY BO “Kybanckuii rocyAapCcTBeHHbIH YHHUBepCUTeT”
Kadgpeopa ¢pusuku u ungpopmayuonnvix cucmem
Hanpasaenue noaroroBku: 04.03.01 Xumusn

Jducuunimnna: Quzuka

BUWJIET Ne 1
1. 3akonbl OMa (B 1IeNsX MOCTOSHHOTO TOKA).
2. OnTHyeckre KBaHTOBbIE T'€HEPaTOpHI (J1a3ephl): MPUHIMI JACUCTBHUS, CBOWMCTBA

u3nydeHus. 3adaua: OnpenenuTb IJIUHY BOJIHBI A€ Bpoilns Ui 37IeKTpOHOB, YCKOPEHHBIX
HanpspkeHueM 1kB.

3asedyrowuii kagedopoti puzuku u UHGOPMAYUOHHBIX cUCmEM bocamos H.M.



MuHnCTEpCTBO HAYKH H BbIcIIero oopasosanus Poccuiickoii @enepanuu
®I'bOY BO “Kybanckmnii rocyfapcrBeHHbli YHUBepeuTeTr” Kageopa
Qusuku u  ungopmayuonnvix cucmem  Hanpasiienue
noaAroToBku 04.03.01 Xumus

Jducuunuuna: Qusuka

BUJIET Ne 2
1. [TosiHOE BHYTpEHHEE OTpAKEHUE.
2. [IpaBuna Kupxroga. 3adaua: OnpenenuTs MOIIHOCTh u3mydeHHs CoiHIa,

cunTas ero abcomoTHO YEPHBIM TenoM. Temneparypa nmosepxHoctu Comuia 6000 K, pagnyc
Comnna 700 Mwm.

3asedyrowuii kagheopoti puzuxku u UHGOPMAYUOHHBIX CUCTEM boeamos H.M.

MuHHCTEPCTBO HAYKHU M BbIcuIero odopazosanus Poccuiickoit ®@enepanun
®I'BOY BO “Ky0anckuii rocy1apcTBeHHbIH YHUBEPCUTET”
Kadgheopa ¢uzuxu u ungpopmayuonnvix cucmem
Hanpasienue noaroroBku 04.03.01 Xumusa
Jucuuniauna: Qusuka
BUJIET Ne 3
1. ITpaBuna nocTpoeHuUst H300paKEHUI B BOTHYTOM 3€pKaJie.
2. OCHOBBI aTOMHOM SHEPTETHUKH.
3aoaua: OmnpenenuTh TEMIEpaTypy HUTH JIaMIbl HakaduBaHus MolrHocThio 100 Br.
Koadduuuent cepoctu Hutu pasen 0,4. JluameTp 1 1IMHY HUTH OLEHUTE CAMOCTOSTEIHHO.

3asedyrowuii kagheopoti puzuxu u UHGOPMAYUOHHBIX CUCTEM boeamos H.M.

Ipumep onanka ons 6auy-onpoca u KORmpovhou pabomet (4-it cemectp):

Tema 3 @u3uka amoma u amomHoz2o A0pa:
I'pynna Crynent(ka)
1. Cxonbko BoiH fe bpoins ynoxurcs Ha 2-it opbute atoma Bogopoaa? U nouemy?

2. Kaxoii mepexoj; Ha cxeMe YpOBHEH 3HepruM aToMa BOJIOPOJa COOTBETCTBYET “KpacHOM
rpanuie Gororddekra c MOBEPXHOCTH Le3us?

3. Kakum HampspkeHHeM HaJlo yCKOPUTh IMPOTOH, YTOOBI ero A ae bpoiins cooTBeTcTBOBaNA A
“max” B CIIEKTPE 3B€3/1bI ¢ TeMneparypoit 4000 K?



4. C xaKoil CKOPOCTBIO JOJDKEH JETETh IEKTPOH, YTOOBI BO30OYIUTH EPexo 1, HEOOX0IUMBII
B 3agaue No2?

5. Jlonucats ypaBHeHHe pacniaaa sapa: 22Theo=a +. ..
VYKa3aTh COCTaB MOIY4EHHOTO H30TOIA.

6. OnpeenuTh YAenbHYIO SHEPTHIO CBSA3M B Ape n30Tomna “Hea,

Bonpochl 1151 IOATOTOBKH K dK3aMeHy (3-if cemecTp):
Amomnasn u sdepuas pusuxa:

OmnsiTel Pezepdopaa. Anepras (1uianerapHas) MOJIENIb aToMa.
Omnupuueckas popmyna banbmepa.

[Tocrynater H. bopa.

Teopust aroma Bogopoaa no bopy.

OHepreTudeckue ypoBHHA. CepHUH CIIEKTPAIBHBIX JIUHUM.
CuMBOJIBI aTOMOB (S11€p), UX COCTAaBBI U MacCHhI.

OCHOBHBIE CBOMCTBA SJIEPHBIX CHIIL.

Moenu aTOMHBIX SIAEP.
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Jedekt macchl spa.
DHEprus CBSI3U aTOMOB U SI7IEP. DHEPTUs SIACPHBIX PEAKIIHIA.
OCHOBBI aTOMHOM YHEPTETUKH.

T
N o

. JoctrxeHus u npoOiIeMbl TEPMOSAEPHOTO CUHTE3a.

[EEN
w

. PagnoaktuBHOCTS. [Ipupona, cBoiicTBa anbda-, 6eTa- ¥ raMma —Iydei.
EctecTBeHHast 1 HCKyCCTBEHHAsI paAMOAKTUBHOCTb.

el
TN

. IIpaBuia cMemenus. PanqnoakTuBHbIC psAIbI (CEMENCTBA).
3aKOHbI paJIMOAKTUBHOIO pacmaja.

N
N o

. HYKJ'II/II[BIZ HU30TOIIBI, I/I306apbl, HN30TOHBEI.
. AKTHBHOCTH PaAuOHYKIINIOB.

OCHOBEI JAO3UMETPUHU U 3alHUTHI.

. biok cxema aromHOr0 peaKTopa.

N
© © ™

Ipumepol rx3amenayuonnvix ounemos (4-i cemectp):

MuHnCTEpCTBO HAYKH H BhIcIIero oopasosanus Poccuniickoiit @enepanuu
®PI'bOY BO “Kybanckuii rocyiapCcTBeHHbIH YHUBepCUTET”
Kadgheopa gpuzuxu u ungpopmayuonnvix cucmem
Hanpasaenue noarorosku: 04.03.01 Xumusa
Jducununimna: Qusuka
BUJIET Ne 1
1. Omwitel Pesepdopaa. SAnepuas (mianerapHas) MOJeIb aTOMA.
2. AKTHBHOCTH PaIMOHYKJIUJIOB.
3adaua: OnpenenuTh yAeNbHYIO SHEPIUIO CBA3M HYKIOHOB B n3oTome °0s.



3asedyrowuii kaghedpotui uzuxu u UHGoOPMaAYUOHHBIX cucmem boeamos H.M.

MuHuCTEpCTBO HAYKH H BbIcIIero oopasosanus Poccuiickoii @enepanuu
®I'bOY BO “Kyb6anckuii rocyiapcTBeHHbIH YHUBepcuTeT”
Kadgheopa ¢puzuxu u unpopmayuonnvix cucmem
Hanpasienue nogrorosku: 04.03.01 Xumusa

Jducuunuuna: Qusuka

BUJIET Ne 2
1. [Iepssiit noctynar Hunsca bopa.
2. OcCHOBBI aTOMHOM BHEpreTuku. 3aoaua: OnupeneiauTh 2-il MOTEHLIHAT

BO30YKJIEHUSI 3JIEKTPOHA B aTOME BOJI0PO/Ia.

3asedyrowuii kagheopoti puzuxu u UHGOPMAYUOHHBIX CUCTEM boeamos H.M.

4.2.1 Kpurepuu OLeHKH NPH NMPOMEKYTOYHON aTTeCTalMu

Kpumepuamu ycmnozo omeema 6yoym evicmynams ciedylowjue Kaiecmea 3HaHuu:
-TI0JTHOTa — KOJIMYECTBO 3HAHUI 00 U3y4aeMoM 00BEKTE, BXOSIINUX B IPOTPaMMYy;
-T71yOMHa — COBOKYITHOCTb OCO3HAHHBIX 3HAHUM 00 OOBEKTE;

-KOHKPETHOCTh — YMEHHUE PACKPBITh KOHKPETHbBIE NPOSBICHHS 0000IIEHHBIX 3HAaHUH (0Ka3aTh HA
MpUMepax OCHOBHbIE MOJIOKEHUS);
-CUCTEMHOCTb — MIPEJICTaBICHUE 3HaHUI 00 00BEKTE B CUCTEME, C BbIICICHHEM CTPYKTYPHBIX €€
3JIEMEHTOB, PACIIOJIO’KEHHBIX B JIOTHYECKOH MOCIE0BATENbHOCTH;
-pa3BEPHYTOCTH — CIIOCOOHOCTh PA3BEPHYTH 3HAHUS B PSIJI MOCIIEI0BATENbHBIX [1aroB;
-OCO3HAHHOCTh — TIOHMMAaHHUE CBA3CH MEXK]y 3HAHUSMU, YMEHHE BBIICIUTH CYIIECTBEHHBIC U
HECYIIECTBEHHbIE CBA3H, T0O3HAHUE CTIOCOOOB U MPUHIIUIIOB MOJIy4YeHUS 3HaHUH.

Kpumepuamu nucomennoco omeema u npakmuueckoco omuéma 0yOym 6vlCmynamo
cneoyroujue Kauecmea 3SHauuil.
- MIOJTHOTA — KOJIMUECTBO 3HAHMM 00 M3ydaeMOM O00BEKTE, BXOAAIIUX B IPOTrPAMMY;
- r1yOMHa — COBOKYITHOCTh OCO3HAHHBIX 3HAHUN 00 OOBEKTE;

- KOHKPETHOCTb — YMCHHEC PACKPBITH KOHKPCTHBIC ITPOABJICHUA O606H_IéHHBIX 3HAHUM.

Kpumepuu OUECHKU 3HAHUIL cmyoenmoe Ha IK3ameHne.

OLEHKH  «OTJMYHO»  3aCIy)KUBaeT CTYAEHT, OOHAapyXUBIIMA BCECTOPOHHEE,
crucTeMaTHYeckoe U IIyOOKoe 3HaHue y4yeOHO-IPOrpaMMHOTO MaTepualla, yMEHHE CBOOOIHO
BBINIOJIHATH 3a/laHus, NPEAYCMOTPEHHBIE NPOTPAaMMOM, YCBOMBIIMNA OCHOBHYIO U 3HAaKOMBIN C
JOTIOJTHUTEIBHOM JINTEPATYpOM, pEKOMEHI0OBAHHOM nporpaMmoi. Kak rpasuiio, oneHka
«OmMauuHO» BBHICTABISETCA CTYJEHTaM, YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX IOHSATHH
JMCLUMIUIMHBL B MX 3HAYEHMM IS MpHOOpeTaeMoil mpodeccuu, MpOSBUBIIMM TBOPUYECKHUE
CIOCOOHOCTH B MOHUMAaHHUH, U3JI0)KEHUU U UCIOJIb30BAHUN YU€OHO-IIPOIPaMMHOTO MaTepuana.

OILIEHKH «XOPOLIO0» 3aCITy’KUBAET CTYJCHT 0OHAPYKUBIIHNI MOJHOE 3HAHHE y4eOHO-



IIPOrPaMMHOTO MaTe€puaia, YCHEIIHO BBIMNOJIHIIOIIMA HPEIyCMOTPEHHbIE B IPOrpPaMMe
3aJlaHusl, YCBOMBIIMM OCHOBHYIO JIUTEpPATypy, PEKOMEHIOBaHHYIO B mporpamMme. Kak npasuio,
OLICHKA «XOpOui0» BBICTABIISETCS CTYIEHTaM, IIOKa3aBIIMM CUCTEMATHUYECKUN XapaKTep 3HaHUI
10 JUCLMILJIMHE U CHOCOOHBIM K MX CAMOCTOSATEIbHOMY IIOIIOJHEHHIO U OOHOBJIEHHUIO B XOJI€
TanpHeWIne yaeOHoi paboThl 1 TpopecCHOHATBLHOM e TETLHOCTH.

OneHKr  «yI0BJIETBOPHUTEJIBLHO» 3aCIy)KUBACT CTYACHT, OOHApYKHBIIHA 3HAHUS
OCHOBHOTO y4eOHO-IIPOrpaMMHOTO MaTepHraia B 00beMe, He0OX0AMMOM ISl TalbHEH el yaeObl
U TpeacTosime padoThl MO CHEHMHAILHOCTH, CHPABJISIONIMNACA C BBIMOJHEHHUEM 3aJaHuM,
MPEYyCMOTPEHHBIX MPOrPaMMOM, 3HAKOMBIA C OCHOBHOM JIMTEPATypOd, PEKOMEHIOBAHHOU
nporpaMMoi. Kak mnpaBwio, OLEHKA «Y0061emeopumenbHo» BBICTABISIETCS CTYIEHTaM,
JOMTYCTUBILIHMM TOTPEIIHOCTH B OTBETE HA 3K3aMEHE M IPHU BBINOJHEHUU 3K3aMEHAIIMOHHBIX
3a/IaHUM, HO 0O0JIaIAl0IINM HEOOXOTUMBIMU 3HAHUSAMM IS UX YCTPAHEHHUS IO PYKOBOJICTBOM
IIpenoaaBaTesl.

OueHka «Hey0061emeopumebHo» BbICTABISIETCS CTYAEHTY, OOHAPYKUBILIEMY ITPOOEIIbI
B 3HAHMUSIX OCHOBHOT'O y4eOHO-IIPOTrPaMMHOT0 MaTepuania, JOMYCTHBIIEMY HNPUHIMIHAIbHBIE
OLIMOKY B BBIMOJIHEHUHU MTPETyCMOTPEHHBIX MTporpaMMoii 3a1anuii. Kak npaBuiio, oneHka
«HEYO0871em8opUmenbHO» CTaBUTCS CTYJIEHTaM, KOTOPbIE HE MOTYT MPOJI0JDKUTH O0ydeHHE WU
MPUCTYNUTHh K MpO(eCCHOHATbHON AEATEIbHOCTH MO0 OKOHYAHUHU By3a 0€3 JOMOIHHUTEIbHBIX
3aHATHI IO COOTBETCTBYIOLIEH TUCIUTIIINHE.

O1eHOYHBIE CPEICTBA [Tl HHBAJIHMIOB U JIUI] C OTPAaHHYCHHBIMH BO3MOYKHOCTSIMHU 3JI0POBbBSI
BBIOMPAIOTCS C YYETOM WX HHAUBUAYAITBHBIX TICUXO(U3UIECKIX 0COOCHHOCTEH.

- npu  HEOOXOOMMOCTH WHBAJIMAAM W JUIAM C OrPaHUYCHHBIMHU
BO3MOJKHOCTSIMH 37I0POBbSI MPENOCTABISIETCSl JOMOJHUTEIHHOE BPEMs UL TIOATOTOBKH
OTBETa Ha YK3aMEHE;

- IpU TPOBEACHUU TPOLEIAYPhl OLCHUBAHHUS pE3yIbTaTOB OOyYCHUS
WHBINAJOB U JIMI] C OTPaHUYECHHBIMH BO3MOXKHOCTSIMHU 3J0POBBS IPEIYCMaTPUBACTCSI
WCIIOJIb30BaHNE TEXHUYECKUX CPENICTB, HEOOXOAUMBIX UM B CBSI3H C UX HHUBHIyaTbHBIMH
0COOEHHOCTSMU;

— Opd  HEOOXOAMMOCTH s OOydYaromMxXcs C  OTPaHHYCHHBIMHU

BO3MOXKHOCTSIMH 3/I0POBbSI 1 MHBAJIUIOB TPOLIEIypa OLCHUBAHUS PE3YIIHTATOB O0y4YEHHUS

M0 AWCIMILTHHE MOXET IMPOBOAUTHCS B HECKOIBKO 3TAIOB.

[Tpouenypa oueHUBaHUS PE3yNbTAaTOB OOYYEHHS HWHBAIUIOB M JIMIl C OrPaHUYCHHBIMH
BO3MOXKHOCTSIMH 3JI0POBBbSl TI0 AMCLMIUIMHE (MOJIYNIO) NpeaycMaTpHBaeT MpPEeAOoCTaBICHHE
uHpopManuu B Qopmax, aJalTUPOBAHHBIX K OrPAaHWYEHUSM HX 3I0POBbS M BOCIPHATHUS
UH(pOpMAaINHU:

Jnist UL ¢ HapyIIEeHUSIMUA 3pSHMSL:

— B MeyaTHOH (opMe yBeIMYEHHbIM HIPUPTOM, — B (PopMe 3JIEKTPOHHOTO

JOKYMEHTA.

Jlnist U1 ¢ HapyLIeHUsIMH ciTyXa:

— B [le4aTHOU opme,
— B (hopMe 3JEKTPOHHOTO JOKYMEHTA.
JUist U1 ¢ HapyLIEHUsIMHU OTIOPHO-/IBUTATEIBHOTO anmapara:



— B Ie4aTHOH (opme,
— B (hopMe 3JEKTPOHHOTO JOKYMEHTA.
JlaHHBI TIepedYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBUCHUMOCTH OT KOHTHMHIEHTA
00yJaronuxcs.
5. IlepeyeHb OCHOBHOI M /IONOJIHUTE/JIbHOI Y4eOHOIl JuTepaTypbl, HEOOXOAUMON /sl
OCBOEHMS THCHHUIIMHBI (MOIYJIs1):
5.1 OcHoBHas JuTepaTypa:
1. Bopnosckwii, I'. A. Obmias ¢usuka B 2 T.: yaeOHOE TIOcOOUE IS aKaIeMHUIEeCKOTO
OakanaBpuata / I'. A. bopnoBckuii, 3. B. Bypcuan. — 2-e uzj., ucnp. u nom. — M.:
WznarensctBo FOpaiit, 2018. — 242 ¢. — (Cepus: bakanaBp. Akanemuueckuii kype). — ISBN
978-5-534- 05451-4. — Pexum JOCTyTa: www.biblio-
online.ru/book/E018BF05-1609-4A2A-93C4- 959CE18CE185.
2. Tpodumona T.U. Kypc ¢pusuku: yued. nocobue [ By3os] / T.W. Tpodpumona. — M.:
Axanemus, 2014.

JIJist OCBOCHWMS TUCITUTUTMHBI HHBAJIUIAMH | JIUT]AMH C OTPAHUYCHHBIMU BO3MOYKHOCTSIMHU
3JI0POBbSI UMEIOTCS W3JaHUS B 3JIEKTPOHHOM BHJIE B DJIEKTPOHHO-OMOIMOTEYHBIX CHCTEMaX
«Jlaab» u «OpaitT».

5.2. lonoqHuTe/IbHAS JIUTEPATYypa:
1. Tpodumonra T.M. CoopHUK 3a7a49 1O Kypcy (PU3UKH C pelIeHUusMH: y4eb. mocooue s
By30B / T.I. Tpodumosna, 3.I". IlaBnoBa. — M.: Beicias mxkona, 2004.
2. Bonbkenmreita B.C. Coopnuk 3aa4 o obmemy kypey ¢usuku / B.C. BonbkeHmTelH. —
CII6.: Kamxnsiii mup: [[Tpodeccus], 2006.

6. Ilepeyenb pecypcoB MHPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOUH ceTn «UHTepHET»,
HEO00X0IMMBIX /IJISI OCBOEHUS M CHUIIMHBI (MOTYJIsA):

1. DJIeKTPOHHBIE YYEOHUKN U HOCO0Ms 110 (DU3BHKE.
www.knigafund.ru/products/17

YuebHas nuTeparypa o ¢pu3MKe U €€ pa3zenaM B 3JEKTPOHHOM BHae. Paznen conepkut uzaaHus

10 MCXAaHHUKEC, TCPMOANHAMUKE, OIITUKE, JICKTPOJNHAMUKCE,

2. DnekrpoHHbIe yueOHukn. Puszuka. WWw.curator.ru/e-
books/physics.html

OnektpoMarHetusMm. OnTuka. KganroBas ¢u3zuka. bonee 80 KOMITBIOTEPHBIX

OKCIICPUMCHTOB, y'—lCﬁHOC nocoﬁne, BHUACO3AITNCHU SKCIICPUMCHTOB.

3. DiekTpoHHBIE pecypcekl 110 pusnke metodist.lbz.ru » YMK -
BMHOM

DJIeKTPOHHBbIE 00pa30BaTEIbHBIC PECYPCHI IO (PUBHKE ..... Ceropnst Hamr caidt — 310 60Jee 2000

(baitoB: yueOHUKH, 1a00paTOPHBIE U KOHTPOJIbHBIE PAOOTHI.

4, dusuka - EnpHoe 0KHO J0CTVIIa K O6D8.30B8.T€JIBHBIM
nporpammam. Window.edu.ru/catalog/resources/uchebnik-fizika-dlya-
vuzov

5. DnekTpoHHbIA yuebnuk dhusuku — PhysBook. www.physbook.ru/
Yka3zaHHasi OCHOBHAsI TUTEparypa umeercs B oudarorexe Kyol'Y B 1ocTaTOYHOM KOJIMYECTBE.

7. MeToauuyecKue YKazaHus A oﬁyqammnxcn 10 OCBOCHHIO JUCIHIUIIJIMHBI.
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VYcnemHoe OCBOEHME JAUCHUUIUIMHBI IPEANOJaraeT aKTUBHOE, TBOPUYECKOE Yy4yacTHe
CTYZIEHTA ITYTEM IUIAaHOMEPHOH, MOBCETHEBHOM paboThl. OOujue pekomernoayuu

W3yueHne MUCHMILIMHBI CIEAYeT HaYMHATH C MPopabOTKH pabodell mporpaMMbl, yIelss
0co00e BHUMaHHE IENAM U 3aJladuaM, CTPYKTYpe U COJEpkKaHUIO0 Kypca. Paboma ¢ koncnekmom
JIeKyutl

[IpocMoTpuTe KOHCIEKT Cpa3y IMOCIE JIEKIIMHU; OTMEThTE MaTepuaj, KOTOPbI BbI3bIBAET
3aTpyaHeHust A noHuMaHus. IlombiTaliTech HaWTH OTBETHI, HCHOJIB3YS PEKOMEHIYEMYIO
JUTEpaTypy U UHTEPHET pecypchbl. Eciau camocTosTensHO HE yaalloch pa300paThCsl B MaTepHalle,
(hopMyITUpyHTE BOMPOCH M 00paIIaiTech K MPEIoIaBaTeIi0 Ha KOHCYIBTAUN WK OJIvKaiien
JIEKLUH.

PerynsipHo oTBOAMTE BpeMs AJisl MOBTOPEHUS MPOMIEHHOTO0 MaTepuasa, IpoBepsisi CBOU
3HAHMSI, YMEHUS U HABBIKU M0 KOHTPOJIbHBIM BOIIPOCAM.

B ocBoeHMM IUCHUIUIMHBI WHBAJUIAMH U JIMIIAMUA C OTPaHMYEHHBIMH BO3MOKHOCTSIMHU
310pOBbsl OOJIBIIIOE 3HAUYE€HHWE HMEET WHAMBHyalbHas ydeOHas paboTa (KOHCYJIbTalluU) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHUE y4eOHOro MaTepuaa.

WnauBuayanbHble KOHCYJAbTAallMUM 1O MPEAMETY SBISAIOTCA BaXHBIM  (PaKTOpOM,
CHOCOOCTBYIOUIUM WHAMBHIyaIU3allid OOyUY€HHUs U YCTaHOBJIEHHUIO BOCIHMTATEIbHOIO KOHTAKTa
MEeXAy TMpernojiaBaTeieM U O00y4alollUMcs WHBAJIMAOM WU JHUIOM C OTPaHUYEHHBIMH
BO3MOHOCTSIMHU 3/I0POBBSI.

8. Ilepeyenn HH(pOPMALMOHHBIX TEXHOJIOTHH, HUCIO0JIb3Y eMbIX npu
OCYIIIeCTBJIEHNH 00PAa30BaTEeJIbLHOIO Mpolecca no JucuumInHe (MomayJaio).

8.1 Ilepeyennb MHGOPMAITMOHHBIX TEXHOJIOTHIA.

— KoMnbroTepHO€E TECTUPOBAHUE IO UTOTAaM U3YUEHHMS PA3AEIIOB JUCLUIIINHBL.
— [IpoBepka qoMalIHUX 3aJaHUN U KOHCYJIbTUPOBAHUE MTOCPEACTBOM JIEKTPOHHOM MOYTHI.

8.2 IlepeyeHb HEOOXOAUMOT0 MPOrPAMMHOIO 00eceYyeHusl.
— [IporpammMmebl, TeMOHCTpaIMU BUIeO MaTepualioB (mpourpeiarenas « Windows Media Playery).

8.3 Ilepeyenb HHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM:
- CpaBouno-nipaBoBas cucrema «Koucyasrant ITmroc» (http://www.consultant.ru)

9. MarepuajibHO-TeXHHMYeckasi  0a3a, HeoOXoaumasi I  OCYLIECTBJIEHUS
00pa30BaTeJIbLHOI0 NMPOLECCa MO AMCHUILIMHE (MOLYJIIO).

MarepuanbHO-TEXHHUECKOE 00ECTICUeHHE TUCIUIUIMHBI (MOIYIISI) U
Ne | Bun pabor

OCHAIIIEHHOCTb
1. | JIekunoHusie Jlekumonnast aymuropuss (201 C Hu Ip.),
3aHATUS OCHAIIIEHHAs TPE3CHTAIMOHHOMN TEXHUKOM

(mpoexTop,  3KpaH, KOMIBIOTEP/HOYTOYK, ...) U
COOTBETCTBYIOIIUM MpOorpaMMHbIM oOecnieueHunem (110).
CHeIMalIN3UPOBAHHBIE JEMOHCTPALIMOHHBIE CTEHIBI IO PA3TUYHBIM
pazaenam obmieit gusuku (kom. 200 C).

2. | CemuHapckue CeMuHapckue 3aHsTus - (He npedycmompens)
3aHATHUSA
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3. | JTabopaTopHbIe Jlaboparopust (koM. 219 C), ykoMIuieKToBaHHas 000pyIOBaHHEM
3aHATUA JUISL U3MEPCHHUS MEXaHHMYCCKUX U TCPMOJIMHAMHUYCCKUX ITapaMeTpOB

TCII U CUCTCM:

1. MukpoMeTpsl, IITAHTEHIUPKYJIU U CEKYHIOMEPBI.
2. [IcuxpomeTpsel, TEPMOMETPHI U TUTPOMETPBI.
3. MasITHUKH: MaTeMaTUYeCKUH, PU3HMUECKUH, KPYTHIIbHBIA U
MasaTHUK O6epOeka.
4. VYcTaHOBKY U1 U3MEPEHHS TEIUIOEMKOCTH, Ko duimenTa
BA3KOCTH U MOJIYJISl C/IBUTA.
4. | KypcoBoe KypcoBoe nmpoektupoBanue - (e npedycmompeno)
MIPOEKTUPOBAHHE
5. | I'pynnoBeie Aynutopuu 234 C, 320 C, 332 C; xabuner 232 C.
(MHIMBUTyaIbHbIE)
KOHCYJIbTaI[I1
6. | Texymuit Aynutopuu 234 C, 332 C; xabuner 232 C.
KOHTPOJIb,
MIPOMEXKYTOUHAS
aTTecranus

7. | CamocrosarensHas | Kabuner TUIA CaMOCTOSITEILHOMI paboTHI, OCHAaIIICHHBIN
pabora KOMITBIOTEPHON TEXHHKOM C BO3MOXHOCTBIO MOJKIIOUYEHHUS K CETH
«MHTEpHETY», MPOTPaMMO SKPAHHOTO YBEITUUYCHUS U 00CCIICUCHHBIN
JOCTYIIOM B JJICKTPOHHYIO HMH(POPMAIIMOHHO-00pa30BaTEeIbHYIO
Cpelly YHUBEPCUTETA.

Y4eOHO-IKCKYpCHOHHBIE OOBEKTHl yHHUBEpcHTETa (acTpodusmueckas oOcepBaTOpHs,
creryiabopaTopund €CTECTBEHHBIX (PaKyJIbTeTOB M J1abOpaTOpusi HAHOTEXHOJIOTHUM) OCHAIICHBI
COBPEMEHHBIM 000PYIOBAHUEM.




