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1. lIpeamer. Lean u 3a1a4u JMCHUIINHBI, €é MECTO B CTPYKTYpe 00pa3oBaTeibHOM
NMPOrpamMMbl

IIpeaMeToM IMCHUILUIMHBI (PU3MYECKHE OCHOBBI MEXAHWKH, MOJEKYJSIPHOW (H3UKU U
TEPMOJIMHAMUKH, IEKTPOMAarHeTU3Ma, ONTUKH, ATOMHOM U si1€pHOHN (PU3MKH.

HeasiMu AUCHMIVIMHBI SBIsICTCS: (GOPMHUpPOBaHHUE Yy OYIYUIMX BBITYCKHUKOB HAy4YHBIX
IpeACTaBIeHUN 00 OCHOBHBIX (DU3MUYECKUX ABICHUAX U (PyHIaMEHTAIbHbIX (PU3MUECKUX 3aKOHAX,
pa3sBUTHE HAaBBIKOB IPHUMEHEHUS (PU3MUYECKUX METOJOB U NPUOOPOB B IPAKTUUYECKOU
JeATEIbHOCTH.

OcHoBHbIE 32124 U3YUYCHUS JUCIUILINHBI ABIISIOTCA:

— yriryOJieHre 3HaHusI OCHOB (PU3MKH M Ha OCHOBE 3TOTr0 (POPMUPOBAHKE PABUIIBHBIX HAYYHBIX
IpEICTaBICHUH 00 OKpPY’KarOILIEM MUPE U MPOTEKAIOIIMX B HEM MPOLIECCAX U ABJICHUSX;

— CHOCOOCTBOBAHUE PA3BUTHIO Y CTYJEHTOB aOCTPAKTHOrO, JIOTHYECKOTO M 3KOJIOTMYECKOro
MBIIUICHUS;

— 3HAaKOMCTBO CTY/AEHTOB C (H3MYECKOW HAy4YHOH amnmapaTypoil, NPUBUTHE HABBIKOB
NPOBE/IEHUs (PU3NYECKOTO IKCIIEPHUMEHTA.

MecTo AMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl.

Hucturnnuna «®Pus3uka» OTHOCUTCS K JucuuimimHaMm oOs3atenbHoi vactu (B1.0.17)
OCHOBOH IpodeccuoHaIbHON 00pa30BaTeIbHONW MPOrpaMMbl BBICHIEr0 0Opa3oBaHus (nanee —
OIIOIT BO).

JlvcuuIuinHa OCHOBBIBAETCS Ha 6a3e HIKOJbHBIX KYpCOB (PU3UKU U MATEMATHKU.

JucuumnuHa «®Pu3nka» SBISETCS OCHOBOM JUIsl M3Y4YEHMs CIEIYIOIIMX JUCLUIUIMH:
«l'eope3us’», «MammMHbBI W MEXaHU3Mbl B JIECHOM U  JIECOHApPKOBOM  XO34HCTBEY,
«A3pOKOCMHUYECKHE METO/IBI B JIECHOM jiene», «buomerpus», «CoBpeMeHHble HH(pOpMallMOHHBIE
TEXHOJIOTMH U CUCTEMBI UCKYCCTBEHHOIO UHTEIIEKTay, « Takcauus necay.



2.

IlepeyeHb MUIaHUPYEMBbIX Pe3yabTATOB 00y4eHHS M0 TUCHMILINHE,

COOTHECECHHBIX C INIAaHUPYEMBIMU PE3YyJIbTaTaMHU OCBOCHUS 06p330BaTeJILHOI7[

NPOrpaMMel
Koabi ®opmyauposka [Augukaropsl goctuxkenus| Ilnanupyemble pe3yiabTaThl

KOMIIETeHI M KOMIIETEHIIUU KOMIIETEeHIIMU 00yuyeHust

OIIK-1 Crniocoben OIIK-1.1 Ucnone3yer [3HATh: PU3HMUECKUE OCHOBBI
HCIIOJIB30BaTh 3HaHUA U METOAbI MEXAHUKH, MOJIGKYJISIPHOI;'I
SHAHW M METOLBI OKOHOMUYECKOH HAYKH  \hyapiy 1 TepMOMHAMUKH,
IKOHOMHHCCKOU TpH PCIICHUH PIEKTPOMAarHeTU3Ma, ONTHKH,
HayKH, IPUMEHATh | IPUKIIAJIHBIX 3a/1a4, . .
CTaTUCTUKO- UHTEPIPETUPYS ATOMHOM U 51EPHOR PusnKH,
MaTeMaTHYECKHi HOJIyYEHHBIE OUPCACIAIOIIMX HPOIECChI B
WHCTPYMEHTapHil, pe3yabTaThl IOYBC U PACTCHHAX
CTPOUTH YMerb: NIPUMEHSATH 3HAHUS
3KOHOMHUKO- (bu3MYECKUX SIBICHUMN, 3aKOHBI
MaTeMaTU4YECKue (DU3HUKY B IPAKTUYECKOM
MOJEIIH, NeSITeNIbHOCTH pabOTHHKA
HEOOXOIUMBIE JJIsT JIECHOT'O XO35MCTBA;
perieHus Baaners HaBbIKAMU:
PO eCCHOHATBHBIX VCIIOJIb30BAaHUSI COBPEMEHHOM
3azay, Hay4HOU armapaTypou,
AHAJIU3UPOBATH U BBITIOJIHEHHS TPOCTENIINX
MHTEPIPETUPOBATH 3KCIEPUMEHTAIbHBIX
MOJTy4YECHHBIE VCCIIEIOBAHUI Pa3IMYHbBIX
pe3yIbTaThI. (hbU3HYECKUX SIBJICHUN U OLIEHKH

MIOIPEIIHOCTH U3MEPEHUM.

3. O0bEM TUCHUIUIMHBI M BUIbI Y4e0HOH padoThl

3aoyHast OuHo-3a04Has
Ounas gopma
¢dopma dopma
00yueHus
00y4eHus o0yueHus
Bunet pabot Beero 00BEM
3aq.eq./ BCET0 YacOB | BCEro 4acoB
9acoB
4acoB
2 cemecTp 2 cemecTp
asg T EMKOCTh

Obmas TpynoéuKoc 4,0/144 | 4,0/144 4,0/144
JIVICITATUTHHEI
AynuTtopHas padora: 48 48 16

Jlexuuu 18 18 8
IIpakTHueckue 3aHATHS - - -
JlaGopaTopHbie pabOoThI 30 30 8
Jlpyrue BUJIbI ayAUTOPHBIX 3aHATHIH — — —
[Ipenpk3aMeHAIMOHHBIE B B B
KOHCYJIbTAIIH
CamocTosrenbHas paborta

P 96 96 128
00Y4aOIINXCs, Yac
By npomexyTo4HON aTTecTalnun JK3aMEH | JK3aMEH
5 9K3aMeH

(3a4éT, K3aMeH)




4. Copep:xanue QM CHUATTAHBI
4.1. Pazienbl IMCHUNIMHBI U BU/IBI 3AHATHH (TeMAaTH4eCKHUil MJ1aH).

iﬁj Paznen aucuumminHel J 113 JIP CPC
ouHasi hoopma oOydeHUs

Monyns 1. «Mexanuka, MOJIEKyJIsIpHas (PU3UKA U 10 16 48

TEPMOIMHAMHIKA

Paznen 1. Benenue. duznuecke OCHOBBI MEXAHUKU 4 8 24

Paznen 2. MonekynspHas Gu3nKa U TEpMOTMHAMUKA 6 8 24

Monayns 2 «DneKTpUYecTBO, aTOMHas M  sAJepHas 8 14 48

buznkay

Paznien 3. DneKkTpr4ecTBO 1 MarHeTU3M 4 6 24

Paznen 4. Ontuka. AtomMHas u sjepHas pusmka 4 8 24
3ao4Has hopma 0O0ydIeHHUS

Monyns 1. «Mexanuka, MonekyispHasi Gpu3uka u 4 4 64

TEPMOANHAMUKAY

Paszen 1. Beenenune. duznyeckre OCHOBEI MEXaHUKU 2 2 32

Paznen 2. MonekynspHas pu3uka 1 TepMOJTHMHAMUKA 2 2 32

Monynp 2 «DneKTpUyecTBO, aTOMHas M sAepHas 4 4 64

dbuzuka»

Pazgen 3. DneKTpU4ecTBO U MarHeTU3M 2 2 32

Paznen 4. Ontuka. ATomMHas u siaepHas GU3nKa 2 2 32

4.2. ConepxxaHue pa3ieioB y4eOHO JUCHTUNIMHBI

Pasznen 1. Beegenune. ®uznueckue 0CHOBLI MEXAHUKH.

Beenenme. Ilpenver ¢usuku. Martepus u ee Buibl. J[BuwkeHue u ero (OpMBI.
B3aumoneiictBue u ero tunsl. Mojenu B ¢pusuke. Metoa no3Hanus B GU3UKe.

Tema 1. Kunemaruka.

Marepust u ee Buubl. J[BuwkeHue u ero ¢opmel. B3aumoneiictBue u ero Tumsl. Bumabl
MEXaHUYECKOro  JABWXKeHud. Moxaenmn Tena. KuHemarnueckne  XapakTEpUCTUKH  IIpU
MIOCTYIIATEJIbHOM U BPAIlaTEIIbHOM JBUKEHUAX TEJA.

Tema 2. lunamuka.

OCHOBHbIE MOHATUS JMHAMUKU IOCTYNATEJbHOTO JIBUXKEHHUs (Macca, CHIa, UMITYJIbC).
[Tepssiit 1 BTOpO# 3akoHBl HploTOHA. Tpernii 3akoH HeioToHA. 3aKOH COXpaHEHUS UMITYJIbCA [T
M30JIMPOBAaHHON MEXAaHWYECKOH CHCTEeMBI Tel. OCHOBHBIE NOHATHS JTUHAMHUKU BPALATEIBHOTO
JBUXKEHHS] (MOMEHT UHEPIIMH TeJla OTHOCUTEIBHO OCH, MOMEHT CHJIBI 1 MOMEHT UMITyJIbca Teja).
3aKOH W3MEHEHUs MOMEHTa wuMIyibca Tena. Cunel B MexaHuke. KoHcepBaTMBHBIE U
JMCCUTIAaTHBHBIE CWIbl. BilMsHME TIpaBUTalMu Ha pACTEHHs, YNPyrHWe CBONCTBA PACTECHHU,
nedopmarus kinetok. [lorstre paboTsl. PaboTa mOCTOSHHON U MepeMeHHON CHIIBI. MOIIIHOCTb.
[Tonsitue sHepruu. B3aumocBszp pa®oThl M 3Hepruu. Buasl sHepruu B MeXaHHKE. 3aKOH
COXpaHEHUs DHEPTUU B MEXAHUKE.

Tema 3. Mexannuyeckue Koj1e0aHUs U BOJIHbI. AKYCTHKA.

I'apmonnueckue kosnebanus. CKOPOCTh M YCKOpEHHE NMPU TAPMOHUYECKUX KOJeOaHMsX.
JluHamuueckoe ypaBHEHHE rapMOHUYECKUX KOJI€OaHU M MPYKUHHOTO U (PU3UYECKOTO MasTHUKOB.
3aryxatomue Konebanus. Beinyxkaennsle konebanus. Pesonanc. Pacnipoctpanenue konebanuii B
YOPYTHUX Cpefiax, ypaBHEeHuUe Oeryiieil BOJHbL. DHEPrus BOJIHBI.



Pasznea 2. MoJsiekyasipaasi pM3uKa U TEPMOJUHAMHUKA.

Tema 4. OCHOBBI MOJIEKY/JISAPHO-KMHETHYECKOH TEOPUH CTPOEHHSI BellecTBA.

Wneanbubiil ra3. OcHOBHOE ypaBHEHUE KHMHETHYECKoM Teopuu (ypaBHeHue Kiaysmyca).
OKCIIEpUMEHTAIbHbBIE TAa30BbI€ 3aKOHBI. YPAaBHEHHME COCTOSHUS HAcaIbHOro rasza. CkopocTu
ra3oBbIX Mojekyll. Pacnpenenenus Makcsemia u bonbivana. CpeaHsisi KUHETHUECKAsl SHEPrus
XaOTUYECKOTO JIBIKEHUS MOJIEKYIL. MONEKyIsIpHO-KUHETUYECKUH CMBICT ~ aOCONIOTHON
TeMreparypbl. BHyTpeHHsIs 3HEpIrUs nAcaIbHOTO Ta3a.

Tema 5. PeanibHble :KMIKOCTH U ra3bl. SIBjIeHHUs epeHoca.

Mogenps peanbHOro rasa. YpasHeHue Ban-nep-Baanbca. M3oTepmbl Ban-nep-Baasnbca.
JlaBieHue HachIIEHHOTO Napa. AOGCOIIOTHAS U OTHOCUTENbHAS BIAXKHOCTh Bo3ayxa. Jleduuut
BIIa&XKHOCTH. Touka pocel. BHyTpeHHee Tpenue, 3akoH HproroHa. [IoBEpXHOCTHOE HaTsSKEHUE.
Koaddunuent noBepxHocTHOro HaTskeHus. CMmauumBaHWE W HE CMayUBaHUE >KUIKOCTHIO
tBepabIX Ten. Kpaesoit yron. lasnenue Jlamaca. Kanmwusapusie sBinenus. @opmyna bopemm-
Kropena. PaBHoBecHOE M HEpaBHOBECHOE COCTOsIHME cUCTeMbl. PexkuMebl neperoca. duddysus,
ypaBHeHHEe TU(dy3UU TP cTalMOHAPHOM pekuMme niepenoca. Ocmoc. Juddys3ust kak OCHOBHOU
MEXaHHU3M THUTaHWUSI M JIbIXaHUs PACTeHMi, Tra3000MeHa MEXIy IOYBOW M aTrMochepoil.
TemnonpoBoAHOCTH, ypaBHEHUE Dyphbe.

Tema 6. OCHOBBI TEPMOAHUHAMUKH.

Tepmonunamuyeckuit  noaxon. CocTosiHME — TEPMOAMHAMHYECKOIO  PaBHOBECHSI.
[Tapamerpsl coctosinusa. PaGora ra3za. BHyTpenusis sHeprusi cuctemsl. [lepBoe Hagano
TEPMOJIMHAMHKH, IPUMEHEHHUE K n3onpoueccam. Bropoe Hagano TepmoauaamMuku. OOpaTumble u
HeoOpaTUMbIe TepMOJIMHAMUYECKHE mpoliecchl. HampaBieHHOCTs BpeMeHH. TeruioBasi MalinHa.
[uxn Kapno. KIIJI terutoBoit mamunel. [IoHATHE SHTPONIMM M 3aKOH BO3pacTaHUs SHTPOIMUH B
M30JIMpOBaHHON cucTeme. CTaTUCTUYECKH CMBICI SHTponuH, hopmyna bonbimana.

Paznen 3. DiiekTpru4ecTBO 1 MATHETU3M.

Tema 7. DnekTpocraTuka.

[TonsiTHE >MEKTPUUECKOTrO 3apsja. 3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTo 3apsia. 3aKoH
Kynona. Onexrpuyeckoe nosie. CuiaoBasg U 3HEPreTUUYECKass XapaKTEPUCTUKHU JJIEKTPUUECKOTO
nosis. IlpuHuun cyneprno3unuy 3JeKTpudeckux mojeil. CBsi3b MeXIy HalpsKEeHHOCTBIO M
MOTEHLIUAJTIOM JIEKTPUYECKOTO MOJI. DHEPTHUS MEKTPUUECKOTO MOJIS.

Tema 8. DnekTpuyeckuii ToK.

Bunpl anekTpuueckoro Toka, ycioBus cyuiecTBoBaHMs. Tok mpoBogumoctu. 3akoH OmMa
JUIsL OAHOPOJHOTO ydacTKa Lenu. VICTOYHMK TOKa, €ro XapakTepucTuku. 3akoH Oma ans
3aMKHyTOH 11enu. O6001meHHbIi 3ak0H OMa.

Tema 9. JnekTpOMarHeTusm.

MarsuTtHoe 1oje, yCI0BUs BO3ZHMKHOBEHUs U CBOMCTBA. HampsKeHHOCTb M MHIYKLMS
MarHuTHOTO mois. 3akoH buo-CaBapa-Jlamnaca. [leficTBue MarHMTHOTO TOJIE HA MPOBOJHUK C
TOKOM. 3akoH Awmnepa. @opmyna JlopeHma nans cuibl, ACUCTBYIOLIEW Ha JABMKYIIMNCS
ANEKTPUYECKUI 3aps] B JJIEKTPUYECKOM M MarHUTHOM ITosie. SIBJI€HHME 3JIEKTPOMAarHUTHOW
unaykuud. Onbitel @apages. MarnuTHbeiil notok. 3akoH @apanes-MaxcBemna. Mcrounuku
MarHUTHbIX TMOJel y pacreHudd. MarautHas axkTHUBHOCTh pacteHuil. Ilonstue 006
AJIEKTPOMArHUTHOM Teopun Makcseria. IlIkana 21eKTpOMarHUTHBIX BOJIH.

Pa3zpnen 4. OnTuka. AToMHas U siiepHas pu3nka.

Tema 10. ®oTomeTpus.

CeroBoil mOTOK (dHepreTudeckuii u Qoromerpuyeckuii). VHTEHCHMBHOCTH CBeTa.
CrnexTpanbHblii cocTaB cBeTa. MICTOUHMK cBeTa (TOUEUHBIM, IPOTSIKEHHBIN). DHEPreTUUECKUE U
dboToMeTpUUYeCKuE XapaKTEpPUCTUKH HCTOYHUKOB CBeTa (CHJIa CBETa, CBETHUMOCTh, SIPKOCTH,
CHEKTpaNbHBINA cocTaB). OOIYyYEHHOCTh U OCBEIIEHHOCTh MIOBEPXHOCTH. 3aKOHBI (POTOMETPHH.



Tema 11. IlonsiTHe 0 BOJTHOBBIX U KBAHTOBBIX CBOMCTBaX CBeTa.

OTtpaxkeHnue u npenoMieHue cBera. I[lpuMeHeHrne B ONTHYECKUX MpUOOpax Ha MPAaKTHUKE:
BOJIOKOHHAsl OITHKA, 3HAOCKONHUA, pedpaxToMeTpbl. KBaHTOBO-BOJHOBOH yanu3M CBeTa.
Wutepdepentust csera. MOHOXpPOMAaTHYHOCTh M KOTepeHTHOCTb. Judpakmus cBera.
[Tonsapuzanus ceera. OnTudeckas aHuzorponus. 3akoH Mantoca. ONTHYECKH aKTUBHBIE CPEbI.
3axoH buo. Ilonspumerp, caxapumerp. Paccesnue cBeta. ucnepcus csera. Ilornomenue caera.
TennoBoe wusnydenue. 3akoHbl Ctedana — bompnmana u Buna. ®otosrddexr. YpaBHeHue
OiHmTeitHa i BHEHEro GoToddpdexra. DOTOXUMUUECKUE PEAKIIH.

Tema 12. CTpoenune aToma.

IToctynatel bopa u npoucxokaeHue JIMHENYaThIX CIIeKTpoB. HepocraTku Kiaccu4eckou
TEOpPUM CTpOeHUs aToma. Mojenu crpoeHus saiapa. Snepusie cuibl. JlegekT mMaccsl. DHeprus
CBSI3M U YCTOMYUBOCTb STEP.

Tema 13. PaanoaKkTHBHOCTD.

3aKkOoH paanoakTUBHOro pacnajga. PagmoakTuBHOE u3nyueHue. OCHOBBI J103UMETPHH.
OKCNO3ULMOHHAs U MOTJIOLICHHAS 1032 U3JIy4eHHs. MOIIHOCTb 103b1. JlelicTBHE paliOaKTUBHOTO
U3JTy4YeHUs Ha OMoJIorndeckre 00beKThl. DKBUBAICHTHAS J1034.

4.3. IlepeyeHb TeM JeKUMI.

O0BéM, yac
Ne opMma 00y4eHust
/ Tema nexuun bop y
n/n OYHO-
OuYHas | 3a04yHast
3a04yHas
Monayasb 1. «kMexanuka, MoJieKyJasipHasi pu3uKa u 10 4
TePMOJAMHAMHMKA)
Pa3nea 1. Beenenne. @usndeckue 0CHOBbI MEXaHUKH 4 2
Tema 1. Kunemaruka. 2 —
2. |Tema 2. lunamuxa. 2 2
Tema 3. Mexanuueckue kosjaeOaHusl U BOJHBL. AKyCTHKA. — —
Paznen 2. Moaekyasipuasi pu3uka u TepMOAUHAMHUKA 6 2
4 Tema 4. OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU ) )
" | CTpOEHMS BEILECTBA.
5 Tema 5. PeasibHbIE )KMAKOCTH U ra3bl. SBiIeHUS )
" | mepenoca.
6. |Tema 6. OCHOBBI TEPMOJUHAMUKHU. 2 —
Moayab 2 «JeKTpHYecTBO, ATOMHAS U siIepHas 8 4
(puszuka»
Paznen 3. DiiekTpr4ecTBO 1 MATHETU3M 4 2
Tema 7. DnekrTpocTaruka. 2 -
Tema 8. DieKTpu4eCcKuil TOK. 2 2
9 Tema 9. DyeKTpOMarHeTusm.




O0BEM, yac
Ne opMa o0yueHus
Tema nexkuun bop Y
/1 OYHO-
OuYHas | 3a04yHas
3a04Has
Paznen 4. OnTuka. ATOMHas U siiepHast (pU3uKa 4 2
10. | Tema 10. ®oTtomeTpusi. - -
11 Tema 11. [ToHsiTHE O BOJTHOBBIX U KBAHTOBBIX CBOMCTBAaX )
" | BewwecTna.
12. | Tema 12. Ctpoenue aToma. 2 2
13. | Tema 13. PagnoakTUBHOCTb. — -
Bcero 18 8
4.4. IlepeyeHb TeM NPAKTHYECKUX 3aAHATHI (CEMHMHAPOB)
He npenycmotrpensl.
4.5. Ilepeyenn Tem J1a00PaTOPHBIX padoT.
O0BéMm, yac
Ne opMa 00ydeHHsI
y Tema mabopaTopHOil pabOTHI Gop Y
i OYHO-
OuYHas | 3a04yHast
3a04Has
Mopnyas 1. «Mexanuka, mojexky/asipHasi pusnka u 16 4
TePMOJAMHAMHMKA)
Paspnen 1. Beenenne. @uznyeckue 0CHOBbI MEXaHUKH 8 2
1 OmnpezneneHue yCKOpeHUs: CBOOOIHOTO MaJeHUs C )
" | moMomIbIo (HU3UIECKOTO MasSTHUKA
) Omnpenenenue yckopeHus: CBOOOTHOTO MaieHUs IPU ) )
" |moMOIIM MalmuHbl ATBy1a
3 Omnpenenenye MIOTHOCTU TBEPABIX TeI )
" | TUAPOCTATUYECKUM B3BEILIMBAHUEM
4 Omnpenenenne KecTKOCTU NPYKUHbI U3 HAOII0IeHUS
" |KonebaHul NPYKUHHOTO MasiTHUKA
5 Omnpenenenne Mmonyns ynpyrocta (Mmoaysnst FOnra) )
" | MeTomom m3ruda
Paspnen 2. MoaekyasipHast Gpu3uKka 1 TepPMOAUHAMHMKA 8 2
6 Omnpenenenne korppuiineHTa BHYTPEHHETO TPEHUS 5
" | (BsI3KOCTH) KUIAKOCTH 110 MeTony CTokca.
7 Omnpenenenne kodhUIMeHTa BI3KOCTH KUIKOCTH ) )
" | METOZOM MCTEUYEHHUs KUJIKOCTU Yepe3 Y3KUM KaHall
Omnpenenenue kodhUIMeHTa MOBEPXHOCTHOTO
8. |HaTsKEHUs )KUJIKOCTH 00bEMHO-KaIelIbHbBIM METOJ0M 2 —




O0BéM, yac

Ne
Tema mabopaTopHOil pabOTHI (opma 00yueHust

n/m OYHO-
ouHas | 3a04Has
3a04HaA

Onpenenenne ko3P huIIMeHTa MOBEPXHOCTHOTO
9. |HATSHKEHMUS IO BBICOTE MMOQHATHS KUIKOCTH B 2 —
KamUIIpHOHN TpyOKe

Onpenenenyne OTHOLIEHUS CP / CV METO0M

10. — —
aa1abaTUYEeCKOro PaCIIuPEHHUS.
MoayJb 2 «JIeKTPUYECTBO, ATOMHASA U si/lepHast 14 4
(puszuka»
Pa3znen 3. DiiekTpr4ecTBO M MATHETU3M 6 2
11. | A3mepeHue conpoTUBICHUN METOA0M MOCTHKA 2 -
12 N3mepenne smeKTpoABMKYIIEH CHUITbl UICTOYHUKA TOKA )
" | METOOOM KOMIIEHCAuU
13. |Onpenenenue k03P PUIEHTa CAMOUHTYKIIUN KaTyIIEK 2 —

14 Onpenenenne eMKOCTH KOHJIEHCATOpa METO/10M )
" | ammepMeTrpa 1 BOIbTMETpa

Pa3nes 4. OnTuka. AToMHas1 M siiepHasi puznka 8 2
15 Omnpenenenye JIMHbBI BOJIHBI C IOMOILBIO 5
" | andpakMOHHON peleTKu
16 Omnpenenenue JUIMHBI CBETOBOM BOJHBI C TOMOIIIBIO ) )
" | koneny HeroToHa
Ornpenenenne K03 GUIMEHTa TPETOMIICHHS U
17. | KOHLEHTpaMK1 PacTBOPA CaXxapo3bl C MOMOIIIBIO 2 -
pedpakTomerpa
18 Onpezenenne nokazaresns NpesOMIEHHs CTEKIa C TOMOIIIBIO )
" | MEKpOCKOMa
Bcero 30 8

4.6.1. IloaroToBKa K ayAUTOPHBIM 3aHATHAM

[ToaroroBka 0Oy4aromuXcs K ay IMTOPHBIM 3aHITHSIM COCTOUT U3 MOATOTOBKHU K JIEKLIUAM
U TIOATOTOBKH K JJAOOPAaTOPHBIM 3aHATHUSM U MIPOBOJAUTCS B YAChl CAMOCTOSITEILHON pabOTHI.

[ToaroroBka K J€KLIKHU BKJIIOYAET B ce0si MPOopabOTKY U YCBOSHHE MaTepuaa Mpeabl Iy X
JEKIUH, a TaKKe CaMOCTOSTEIbHOE M3YyYEHHE TEX BOIPOCOB, KOTOPBIE BBIHOCATCA Ha
CaMOCTOSITENIbHOE N3yUYeHHe. JTa paboTa JI0JKHA BECTUCH C KOHCIIEKTOM JIEKIIUI U yUeOHUKOM, B
pe3yJbTaTe KOHCHEKT JIEKIMH OJDKeH YTOUYHSATBCA M YIiIyOnsTbes. BosHukaromye BOMPOCHI
HEO0OXOJUMO 3alHUChIBaTh, YTOOBI 33JaTh MX JIeKTopy. Takas peryispHas paboTa IOMOMKET
CTYJEHTY aKTUBHO OCBaMBaTh HOBBIM MaTepHal Ha JEKLHUAX.

[loaroroBka Kk 1a0OpPaTOpPHBIM 3aHATUSM BKIIOYaeT B ceOsl MOATOTOBKY OT4YeTa IO
BBITOJIHEHHOM J1a00paTopHOil paboTe M MOArOTOBKA K BBIMOJIHEHHIO CIEAYIOIeH T1abopaTOpHOI
pabotel. OT4eTHl 10 JabopaTOpHBIM paboTaM JOJDKHBI OOPMIIATHECS B OTACIBHON TETPaad IO
71a00paTOPHOMY IPAKTUKYMY, IIPU 3TOM JUI KaXKA0H paboThl HEOOXOIMMO yKa3aTh €€ Ha3BaHHe,
ek paboThl, ATy NPOBEIEHUS HM3MEPEHMH, 3alMcaTh pe3yJbTaTbhl MU3MEPEHUH B TaOJIUIBL,
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IPOBECTH COOTBETCTBYIOIIYI0 OOpabOTKY pe3ylbTaTOB MPSAMBIX M KOCBEHHBIX H3MEpPEHHH,
3anucaTh OTBETHI. B KOHIIE Kax /10 1ab0opaToOpHOi pabOThI MPUBOIATCS KOHTPOJIBHBIEC BOTIPOCHI,
Ha KOTOPBIE CTYIEHTHI JOJDKHBI JaTh NMCBbMEHHBIE OTBETHI B CBOEH TeTpanu. Ui moiaydeHus
3a4eTa 1o J1abopaTopHOM paboTe CTYAEHT N0KEH:

— HayuyuTbcsi paboTaTh ¢ mpubopamMu U 00OpYyIOBaHHMEM, HUCIOJIb3YE€MbIM B JIaHHOU

nabopaTopHoOi padoTe;

— IIPOBECTH MPABWIBHO N3MEPEHUS 1 00pabOTKY Pe3yIbTaTOB ATUX U3MEPCHUN;
— 0(OpMUTH OTUET IO JAaHHOH paboTe B CBOEH TeTpaau Uit 1a00paTOPHBIX paboT;
— YACHHUTH TEOPETHUYECKUI MaTepual o u3ydaeMoil B paboTe TeMe B 00beMe OTBETOB Ha

KOHTPOJIbHBIC BOITPOCHI.

4.6.2. IlepevyeHb TeM KypCcOBBIX padoT (POEKTOB).

He npengycmotpensl.

4.6.3. Ilepeuyenb TeM pedepaToB, pacueTHO-rpaguyecKux pador.

He npenycmotpensl.

4.6.4. IlepeyeHb TeM M Y4eOHO-METOAUYECKOr0 OOecnevyeHus IJIsl CAMOCTOSITEIbHOMI

padoThHI 00y4aOIIMXCH.

O0BéMm, yac
Ne Tema camocTosTeIbHON dbopma oOyueHust
Y4eOHO-MeToIuYECKOe 0OecTeueHHe
n/m paboThl OYHO-
OuHas | 3a0MHAf | o oo
1 2 3 4 5 6
Monayasb 1. «kMexanuka, MoJieKyJasipHasi pu3uKa u 48 64
TePMOAUHAMMKA»
Pa3znea 1. Beenenne. ®usnueckne 0CHOBLI MEXaHUKH 24 32
KunemaTuka ®duzuka: yueOHOe mocooue s
L. OCT /AYO. JT - 8 10
KuHemaTnka TOYKH. YUAIOIMX B BY3bl /A.XU. JIyLICH
ko U.B. Kupminos, FO.A. Ctpykos,
2. Aunamuxa A.M. Xopoxopos; oz o6mi. Pex. 8 10
3aKOHBI IMHAMMKH. A.JO. JTyuenko. — 5-e uza. — Mockaa:
Mexannveckue kojaedanust | MI'TY um. baymana, 2019. — 368 c. —
M BOJIHBI. AKYCTHKA ISBN 978-5-7038-5128-9. — Teker:
YpaBHeHue Mexanmueckoii | 2EKTPOHHbIH. — URL:
3. |pommmL https://znanium.com/catalog/product/ 8 12
2017289 (nata obparieHus:
02.09.2024). — Pexxum goctyta: 1o
TIOJIITHCKE.
Paszpnen 2. MoJsekyasipHasi Gu3HKa M1 TEPMOAUHAMHMKA 24 32
OCHOBBI MOJIEKY.ISIPHO- Cusyxun, J[.B. O6umii kype dpusnku:
KHHETHYeCKOii TeopHH YueOHoe nocobue ais By30B: B 5
CTPOEHHSsI BelIeCTBa. tomax Tom 2: TepmoauHamuka u
Teopema Bosimana, OmbIT MonekyisipHas ¢usnka /CuByxuH /1.B.,
ltepHa. V- aBHeHI/Ie' - 6-e u31., cTep. - Mockaa:
4. pra. 7p ®OMBMATIIUT, 2014. - 544 c. ISBN | 8 10

Kiaysnyca.

978-5-9221-1514-8. - TekcT:
snekTpoHHbI. - URL: https://znanium.
com/catalog /product/470190 (mata
obpamenusi: 02.09.2024). — Pexxum
JI0CTyna: 1O NOJITUCKE.
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2

3

PeasibHbIe KUAKOCTH 1
raspl. S$IBjieHUs1 IepeHoca.
Huddysus B raze. BsazkocTsb
ra3oB. YpaBHEHHE MepeHoca.

\Annipees, JI.A. @uznueckast XUMHUSL:
MOBEPXHOCTHBIE SIBICHHS HA
MeK(pa3HBIX TPAHHIIAX pasjiena
PKHJIKOCTB-Ta3 U )KUAKOCTh-TBEPJIOC
reso: yuebHoe nocodue /JI.A. Aunpees.
- Mocksa: U3a. Jlom MUCuC, 2010. -
70 c. - ISBN 978-5-87623-361-5. -
Tekct: anextponnsiil. - URL:
https://znanium.com/catalog/product/12
28261 (mata obpamenus: 02.09.2024). —
Pe)XuM J1oCcTyma: Mo NOJIHCKE.

10

OCHOBBI TEPMOANHAMHUKH

IIepBoe, BTOpOE U TpeThe
HAYaJI0 TePMOJUHAMUKHY.

Crapony6uesa, I'. I1. Kypc nekuuii mo
(uzuke. MexaHuka, MOJIEKYJIsIpHAs
(bu3rKa, TEPMOAMHAMHUKA.
DIEKTPUUECTBO U MarHeTU3M: yueOHOe
MmocoOue /I CTYIEHTOB arpapHbIX
BY30B, 00YYaroIuXcs 110
HarpasieHusM: 35.03.06 —
IArpounzkenepus u 23.03.03 -
DKCIUTyaTaluusl TPAHCIIOPTHO-
TEXHOJIOTUUECKUX MAIIUH U
KOMIUIEKCOB: Y4eOHoe rmocooue /
Craponay6uesa I'.I1., Xamenko A.A. -
Crasponionb: CTI'AY, 2017. - 168 c.:
ISBN. - Tekcr: anextponnsiit. - URL:
https://znanium.
com/catalog/product/976263 (narta
oOpatuenus: 02.09.2024). — Pexxum

JOCTYIIA: 110 IOAIMUCKE.

12

MopayJib 2 «J1eKTPHYECTBO,

aTOMHasl U sijiepHast PU3NKA»

48

64

Pasjien 3. DiieKTpUYeCTBO U MATrHETU3M

24

32

DJIeKTPOCTATUKA

BexTopHslii TOTOK U
BEKTOPHOE II0JIE.

Craponyouesa, I'.I1. Kypc nexuuii mo
¢duzuke. MexaHuka, MOJIEKYJISIpHAS
(bu3uKa, TepMOANHAMUKA.

DJleKTPpUYECKUH TOK

JIMBIEeKTpUKHY B
JIIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPUUECTBO U MAarHETH3M:
yaeOHoe 1mocodue Al CTyIeHTOB
arpapHbIX By30B, 00YYAIOIINXCS 110

DJIEKTPOMAarHeTU3M

DNeKTpOMarHUTHBIE
KoJIcOaHUS.

HanpasieHusaM: 35.03.06 -
Arpounxenepus u 23.03.03 -
JKCIUTyaTalus TPaHCIIOPTHO-
TEXHOJIOTUICCKAX MAIMH U
KOMILJIEKCOB: Y4yeOHOe nocobue
Craponyouesa I'.I1., Xamenko A.A. -
CraBpononb:CtI'AY, 2017. - 168 c.:
ISBN. - Tekcr: anekrponHsIii. - URL:
https://znanium
.com/catalog/product/976263 (nata
oOpammenust: 02.09.2024). — Pexxum
IOCTYTIA: TIO TIOJIITHCKE.
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1 2 3 4 5 6
Paznen 4. OnTuka. AToMHas U siiepHasi (pu3uKa 24 32
doTomeTpHs HBanos, A. E. YueGHoe nmocodue 1o
CBA3H SHEPreTHIECKOi OTITHKE JIJISl TIOCTYTAIOIINX B BY3bI /

PKOCTH 1 SHEPreTHUecKoil A.E. BanoB. - MockBa: MI'TY um.
cBeTHMOCTH JlamMbepToBa baymana, 2014. - 447 c. - ISBN 978-
10. cTouHuKa. 5-7038-3689-7. - Tekcr: 6 ]
' anekTpoHHbIH. - URL:
https://znanium.com
/catalog/product/2081806 (mata
obpamenusi: 04.04.2025). — Pexxum
JIOCTYTIA: 11O TTOATHCKE.
TToHsiTHE 0 BOJTHOBBIX U DOHU3UKO-TEXHUUECKHNE OCHOBEI
KBAHTOBBIX CBOMCTBAaX COBpCMeHHOﬁ HI[epHOfI OHCPICTUKMU.
BeIecTBa [TepcnieKTHBBI U SKOJIOTUYECKHE
TIpHHITHIT HeOTpeIEeNEH- acTeKThI: yaeOHoe mocoone /B.A.
noctu eitsen6epra. Arnca, A. U. KcenodonTos, B.1.
11. |Tunoresa ne Bpoitus. Caangep [u ap.]. - JonaronpyaHsblii: 6 3
W3natensckuii [Jom «HTEIIIEKTY,
2014. -296 c. - ISBN 978-5-91559-
142-3. - Tekcr: anekTponHbii. - URL:
https://znanium.ru/catalog/product/51
0500 (naTta oopamenus: 04.04.2025. —
PexxuM ocTyna: 1o noAnucke.
CTpoenue aToMa Hopanosuu, /[. A. OCHOBBI KBAaHTOBO-
12. | DBomomus MoemH cTpoenus | MEXAHHUYECKUX MIPEJICTABICHUH O 6 8
ATOMA. CTPOEHHUH aToMma: yuebHoe mocobue
/I.A. HopanoBuu. - PoctoB-Ha-JloHy:
PajnoakTHBHOCTS Uznarenscro OOV, 2011. - 100 c. -
Cratucruka pacnaja. ISBN 978-5-9275-0852-5. - Tekcr:
13. anekTpoHHbIH. - URL: https:// 6 8
znanium.com/catalog/product/550757
(mata obpamenus: 04.04.2025). —
Pexxum goctyna: mo noamnucke.
Bcero 96 128

4.6.5. JIpyrue BubI CAMOCTOSITEIbHON Pa00THI CTY/I€HTOB.

He npenycmotpeHo.

4.7. IlepeyeHb TeM U BH0B 3aHATHI, IPOBOAMMbIX B HHTEPAKTHBHOM (opme.

Ne NHTepakTUBHBIN
dopma 3aHATUA Tema 3anarus

n/n METO]

HNuTepakTuBHAs
1. Jlekuus doTomeTpus. P

JEKIUS

Crtpoenue aToma. WNurepaktuBHas
2. Jlexus
PannoakTuBHOCTS. JIEKIUA
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5. ®oHa OLEHOYHBIX CPEACTB sl MPOBEAeHUS MPOMEXKYTOYHOM aTTecTAllUuU

[TonHoe onucanue (oHAA OLIEHOUYHBIX CPEICTB TEKYILIEH U MPOMEXYTOYHOM aTTecTalun
00y4aroluxcsl ¢ NEPeYHEM KOMIIETEHIIUM, ONMMCAaHUEM IOKa3aTeled U KPUTEPUEB OLICHUBAHUS
KOMIIETSHIIUH, [IIKaI OLEHUBAHUS, TUIIOBbIE KOHTPOJIbHBIC 3a/1aHUSI U METOJJUYECKHE MaTepHaIb
IIPEJICTaBJICHbI B IPUJIOKEHUH K JTaHHOM Iporpamme.

6. YuyeOHO-MeTOAHUYECKOE O0ecredeHye TUCHUIIIUHDI.

6.1. Pexomenayemasi iureparypa.

6.1.1. OcHoBHas1 JIUTEpPaTYpA.

Ne i/t

ABTOp, HA3BaHHE, MECTO U3JIAHUS, U3/1-BO, TOJI U3JIaHUs, KOIMdecTBO | Koi-Bo 9K3.
CTPaHMI] B OnOI.

@usmka: ydeOHOe mocobme it moctynaronmx B By3bl /AJO. | DnexTpoHHBIH
Jlyuenko W.B. Kupumnos, FO.A. CrpykoB, A.M. XopoxopoB; mnojg pecypc
o6mr. Pen. A.1O. Jlynenko. — 5-e u3a. — Mocksa: MI'TY um. baymana,
2019. -368 c. — ISBN 978-5-7038-5128-9. — TeKcCT: 3JIEKTPOHHBIH. —
URL: https://znanium.com/catalog/product/2017289 (mara
obpanienusi: 04.04.2025). — PexxumM 1ocTyma: 1mo mojanucke.

CraponybueBa, [.II. Kypc nekmuit mo ¢usmke. MexaHuka,

2. DIEKTPOHHBIN
MOJIeKyJsipHass  (Gu3MKa, TEPMOAMHAMMKA. OIEKTPUYECTBO U
MarHeTusM: ydeOHOe IOcOOMe ISl CTYJIEHTOB arpapHbIX BY30B, peeype
oOyyJaronuxcst Mo Hampas-ieHusM: 35.03.06 - ArpounxeHepus u
23.03.03 - DkcrutyaTaius TPaHCIIOPTHO-TEXHOIOTUYECKUX MAIUH U
KOMILUIEKCOB: YueOHoe mocooue /CrapomyoOnesa I.I1., Xamienko
A.A. - Crasponons:CtI'AY, 2017. - 168 c.: ISBN. - Tekcr:
anekTpoHHbIN. - URL: https://znanium .com/catalog/product/976263
(mara obpamenus: 04.49.2025). — Pexxum 1ocTyma: mo moAmnmucke.

3. CuByxun, [[.B. O6mwuii kypc ¢puzuku: YduebHoe mocodbue it By30B: | DIECKTPOHHBII
B 5 tomax Tom 2: TepmoanHamuka ¥ MOJEKyJspHas (uU3MKa pecypc
/CuByxun [.B., - 6-¢ u3n., crep. - Mocka: ®USMATIIUT, 2014. -

544 c. ISBN 978-5-9221-1514-8. - Tekcrt: snexktponHsbIii. - URL:
https://znanium. com/catalog /product/470190 (mata oOpaiieHus:
04.04.2025). — Pexum JoCcTyma: M0 HOJMMHCKE.
6.1.2. /lomostHHTeJIbHAS JUTEPATYpa.

Ne /it ABTOp, Ha3BaHKE, MECTO U3JaHMUsI, U3/1-BO, T'0J1 U3JIAHUS, KOJIMYECTBO CTPAHUIL

1. HopanoBuu, /I. A. OCHOBBI KBaHTOBO-MEXaHHMUYECKUX MPEACTaBICHUN O CTPOCHHUH
aTtoma: yueOHoe mocoowue //[.A. Hopanosuu. — PoctoB-na-/lony: M3narenscto IODY,
2011. — 100 c. — ISBN 978-5-9275-0852-5. — Tekct: anekrponnsrii. — URL: https://
znanium.com/catalog/product/550757 (mata oOpamenus: 04.04.2025). — Pexum
JOCTyMa: 10 TOJIITUCKE.

2. NBanos, A. E. YueOHoe mocoOue 1o ontuke ajis mocTynarommx B By3sl /A.E. Ba-
HOB. - MockBa: MI'TY um. baymana, 2014. - 447 c. - ISBN 978-5-7038-3689-7. -
Texcr: anextponnsiid. - URL: https://znanium.com /catalog/product/2081806 (nata
obparntenusi: 04.04.2025). — Pexum JocTyma: Mo NOAMKCKE.

3. Anpnpees, JILA. ®dusmyeckass XUMHUS: TOBEPXHOCTHBIE SIBJICHUS Ha MeX(a3HbIX

TpaHMIaX pasfeNa >KUIKOCTh-Ta3 U HKUIKOCTb-TBEPIOE TeNo: ydeOHoe mocobue
/JILA. Arnpees. - Mocksa: Uzn. lom MUCuC, 2010. - 70 c. - ISBN 978-5-87623-361-
5. - Tekcr: anextponHsbIif. - URL: https://znanium.com/catalog/product/1228261 (nara
obpamenusi: 04.04.2025). — Pexxum nocTyma: 1mo moanuckKe.

13


https://znanium/
https://znanium.com/

Jlutepatypa, koTopasi ectb B Oudamnorexe JIFAY

Ne I'o
ABTOD 3ariaBue HN3natenncTBO a
n/a U30-9
®usuka. MeToguueckue yKkazaHus JUist JIyraHck,
1. |BonoBuk B.H. MTOJITOTOBKH K JJA00paTOPHOMY IPAKTUKYMY. u3naTenbcTBo | 2018
MexaHnuka. JIHAY
®uzuka. MeToaudeckue yKazaHus Jis Jlyranck,
2. |Bonosuk B.H. MOJITOTOBKH K JTAOOPAaTOPHOMY MTPAKTUKYMY . m3aarensctBo | 2018
Mornekynsipaas GU3MKa ¥ TEPMOAMHAMUKA. JIHAY
Bonosuk B.H.,, ®uznka. MeTouveckue yKazaHus JUis JlyraHck,
3. MTOJITOTOBKH K JJa00paTOPHOMY IPAKTUKYMY. u3natenscTBo | 2018
JluxomanoB A.A. 9
JIEKTPUYECTBO U MArHETHU3M. JIHAY
pansnkos B.B.. ®uszuka. Ontuka. Meroguueckne ykazaHus JIyraHck,
4. JUISL IOATOTOBKH K JTAOOPaTOPHOMY n3narenseTso | 2018
JluxomanoB A.A.
MIPaKTUKYMY. JIHAY

6.1.3. [lepuoanueckue U3IaHUA
He npenycMoTpeHsl.

6.1.3. Meroanuyeckue yKa3aHus 1Jisi 00y4arOIIMXCH 110 OCBOCHUIO 1M CHUILIHHbI
Ne i/ ABTOp, Ha3BaHUE, MECTO M3HAHUs, U31-BO, TOJl U3aHUs, KOJIMYECTBO CTPAHUIL
1. Bonosuk B.H. ®usuka. Metoauueckue ykazaHus Ui MOATOTOBKU K J1aOOpaTOpHOMY
npakTUKyMy. Mexanuka. - JIyranck: U3narenscrso JIHAY, 2018

2. Bonosuk B.H., JIluxomanos A.A. ®usuka. Metoaudeckue yka3zanusi AJ1s IOJTOTOBKH K
71a00paTOpHOMY MPAKTUKYMY. DIEKTPUYIECTBO U MarHeTH3M. - Jlyranck: M3narenscTBo
JIHAY, 2018

3. NBannukos B.B., Jluxomano A.A. ®usuka. Ontuka. Metoanueckue ykazanust s
MOJITOTOBKH K JJa00OpaTOpHOMY MpakTUKyMy. - Jlyranck: M3narensctso JIHAY,
2018

4. Bonosuk B.H. ®uzuka. Meroauueckue ykazaHusi IJisi IOATOTOBKU K Ta0OpaTOpHOMY
MpakTUKyMy. MonekyinsipHas ¢usrka U TepmMoauHamuka. - Jlyranck: M3marenscTBo
JIHAY, 2018

MeTtoaudyeckue YKa3aHUA HAXOAATCA B CTaAUN pa3pa6OTKI/I

6.2. Ilepedyenp pecypcoB HH(POPMAIHOHHO-TEJCKOMMYHHKAIMOHHON  CeTH
«nTepHeT» (nanee - ceTb «UHTEpPHET»), HEOOXOAUMBIX /IJII OCBOECHHSI TN CIIUTITTHHBI

Ne n/mt Ha3zBanue nHTepHET-pecypca, apec U PeKUM JI0CTyIa
Hayunas 6u0nroTreka OTKpBITOro JocTyna [DIeKTpOoHHBIN pecypce].

URL: https://cyberleninka.ru (mata obpamenus: 2.04.2025).
O61epoccuiickuii MaTeMaTHuecKuid mopran (MHGOpMaIMOHHAS CUCTEMA)
[Onextponnslii pecypc]. URL: http://www.mathnet.ru (zara oopamenus: 2.04.2025)

1

DIEeKTPOHHO-OMOIMOTeUHas cUCTeMa « Y HUBEPCUTETCKas OMOIMOTeKa OHITaiHy.
[Onextponnslii pecypc]. URL: https://biblioclub.ru (nata obpamenus: 2.04.2025).

6.3. CpeacrBa odecnieyeHUus1 OCBOCHMS AU CHUTIIIUHBI
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6.3.1. KoMmnboTepHbie 00y4yawiye 4 KOHTPOJUPYIOIIHME POrpaMMbl

Ne | Bun yuebnoro | HaumeHnoBaHue mporpaMMHOTO DyHKIMS NPOTPAMMHOL0 00ecnedenHA
n/m 3aHATUA obecrieyeHus KOHTPOJIb MOJICMPY- oOyuaronias
FoIas
1 | Jlexumonnsle, (CucTemMa JUCTAaHIIMOHHOI'O + + +
npakTudeckue [ooydenus Moodle

6.3.2. Ayamno- u Bu1e0nocoous

He npengycmotpensl.

6.3.3. KomnbloTepHble Npe3eHTANNM Y4eOHBIX KyPCOB

He npengycmotpensl.

7. Onncanne MaTepuaJbHO-TEXHUYECKOH 0a3bl, HEOOXOUMOI /IS OCYIIeCTBJIEHHUS
00pa30BaTeILHOIO MPoIEcca Mo TUCIIHNIHHE

HaumenoBanue o60pyaoBaH-

[MPOBEJICHUS] MPAKTUYECKUX
3aHSITHU

No | HBIX yueOHBIX KAOMHETOB, [Iepeyenb 0OCHOBHOT'O 000pYI0BaHMs, MPUOOPOB U
/Tl | OOBEKTOB ISl MPOBEICHUS MaTepUasoB
3aHATHI
1 |I-317 — ayauropuss nns|Cron ayg. — 10 wr., cron — 9 wir., mkad mist npud. — 3 mr.,
NPOBEICHUS JIAOOPATOPHBIX, |CTyn YydeHnd. — 31 mr.,, mocka p/rexmok. — 1 T,
CEMHUHAPCKHUX 1 | 000pyI0BaHME [T TaOOpaTOPHBIX PAdOT MO MOJIEKYJISIPHOM
IPAKTUYECKUX 3aHSTUH, | pU3UKE U TEPMOJUHAMUKY (3J1. LIUT, TPOOUPKHU, TEXHUYECKUE
TPYHIOBBIX U | BECBI, MUIIETKH, TPYIIIa)
WHIUBUTYJTHbHBIX
2 |I'-322 — ayawropus i | llkad c 3/ aB. — 6 wr., cerid-2 mT., Kpecio — 2 mrT., cToi 1
CaMOCTOSITENIbHOM paboThl U | TyMO. — 13 wT., cTOa ABYXTYMO. — 1 mT., cron aya. — 5 wir.,
WHIUBHUIYaIbHBIX mkad ans of. — 1 wr., cryn mab. — 1 wT., CTya y4eHud. — 6
KOHCYJIbTAI[UI MT., CTYJ I/MATKu#. — 19 mT., KoMIproTep — 2 mrT., ¢/pe3ax
— 1 mr., MOY —1 mwr., npusaTep — 2 Wr.
3 |A-416 — nexnuonHas Tpubyna Gosbinast — 1 .
Ay IUTOpUS
4 [-321 — ayauropus s Cronbl-ckam. — 17 mrT., cron aya. — 3 mWrT., CTyN y4yeHud. — 4 mr.,

cremnax — 1 mT., Tocka Ji/Tex oK. — | MmT., JeMOHCTpallMOHHbBIE
MaTepHrabl
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8. MexxaucuunjnHapHbie CBA3M

IIpoTokoJ
COTJIACOBaHUS pabovell MPOrpaMMBI € IPYTHMHU AUCHUTUIMHAMH

[Tpennoxenus o0 uz-

HaumenoBanue . N
. | Kadenpa, c koTopoil | MeHeHUsX B paboueit [Toanuce
JTUCHUILIIUHBI, C KOTOPOit
IIPOBOJIUIIOCH IporpamMmmMe. 3aBE/YIOIIETO
IIPOBOJIUIIOCH o
corjacoBaHue 3akmaoueHue 06 kadenpoit
corjacoBaHue
UTOTaX COTJIACOBAHMS
CoBpeMeHHbIE
UH(POPMAITMOHHBIE
TEXHOJIOTHU U CUCTEMBI COTJIaCOBAHO
HCKYCCTBEHHOTO
WHTEJUICKTa
Kadenpa
3eMIIeYCTPOICTBA,
['eonesus KajzacTpa COTrJIacCOBaHO
HEJBUKUMOCTHU U
reoJ1e3uu
AspokocmMuyeckue Kadenpa zemnenenus
COTrJIacOBaHO

MCTOABI B JICCHOM ACJIC

U paCTCHUCBOACTBA
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Jluct n3MeHeHui pabodei mporpaMMbl

[Ipunoxenne 1

Howmep
U3MEHEHUS

Howmep
MPOTOKOJIA
3acelaHus
kadeapsl 1

CtpaHuiisl ¢
U3MEHEHUIMU

[Tepeuenb oTKOppEK-
TUPOBAHHBIX MYHKTOB

IMoanucey 3aBe-
JYIOILIETO
kadeapoit
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Mpuioxenne 2

JIuct neproauuecKux NpoBepok pabouei mporpaMMbl

JomxHOCTHOE U110, TPO-
BOJIMBIIIEE TTPOBEPKY
®.1.0., 101KHOCTb,

Jara

[TorpebGHOCTD B
KOPPEKTHUPOBKE

IlepeueHns yHKTOB, CTP.,
pa3ziesioB, TpeOyOIHUX
WU3MEHEHU I
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puioxenne 3
MMHUCTEPCTBO CEJILCKOT'O XO351CTBA POCCUNCKOU ®EJIEPAITNN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOIXKETHOE OBPA30OBATEJIbBHOE

YUYPEXJIEHUE BBICIIIETO OBPA30BAHMSA «JIYT AHCKHMI T'OCYJAPCTBEHHBII
ATPAPHBIN YHUBEPCUTET UMEHU K.E. BOPOLIIMJIOBA»

®OH/J OHEHOYHBLIX CPEJACTB
o aucturuiae (Moaymio) «duzukay

Hanpasnenue noarorosku: 35.03.01 «JlecHoe aemnox»
HanpasiieHHOCTh (po¢uiib) JIecHoe U J1econapKkoBO€e X035ICTBO

YpoBeHb npodeccrnoHaIbHOTO 00pa3oBaHus: OakaIaBpuar

I'ox Hauama moarotoBku: 2025

Jlyranck, 2025
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1. IEPEYEHb KOMIETEHIIMIA, COOTHECEHHBIX C UHIUKATOPAMM JOCTUKEHUS KOMIIETEHIIUI, C YKASAHUEM DTAIIOB UX
®OPMHUPOBAHUS B IPOLIECCE OCBOEHUS OBPA3OBATEJBLHOM ITPOT'PAMMBI

U siiepHas (pu3nKa
Tema 10. PoTtomerpusi.

Kon DopmyIHpOBKa HNunvkatopsl Otan [Inanupyemblie HaumeHnoBanue Mopynei v (Uiu) HaumenoBanue
KOHTPO- | KOHTPOJIHPYEMOU JIOCTUKECHHUS (ypoBeHb) pe3yJIbTaThI pa3nenoB IUCIUTUINHBI OLIEHOYHOTO CPEJICTBA
JIUPYEMOM | KOMIIETEHLIUH KOMIIETEHIIUU OCBOCHUS o0ydeHus Texymuii | IIpomexxyToun
IKOMIICTCHIIH KOMIICTCHIIU KOHTPOJIb as arrecrauus
n
OIIK-1 | Cnocoben OIIK-1.1 IlepBeiii oTan | 3HATH: Pa3nes 1. BBenenne. Tecror OK3aMeH
HCII0Ib30BAaTh Hcnons3yer (TloporoBeIi ¢busnyeckue PDu3nyecKue 0CHOBbI 3aKpBbI-
3HAHUS U 3HAHUS U METObI | YPOBCHB) OCHOBBI MEXAHHKH, | MEXaHHUKH TOro Tuna
METO/BI YKOHOMUYECKON MOJIEKYJISIPHOM Tema 1. Kunemaruxka.
SKOHOMMYECKON | HAYKH IIpU bu3uKH u Tema 2. Jlunamuka.
HAYKH, pelieHuu TEPMOJAUHAMUKH, Tema 3. Mexanuueckue
IIPUMEHSTh IIPUKJIaAHBIX ANEKTPOMArHeTu3M | KojeOaHusl U BOJHBL. AKYyCTHKA.
CTaTUCTUKO- 3aj1ad, a, OITHKH, Pa3nes 2. Mouiekyasipuas
MaTEMATUYECKUN | HHTEPIIPETUPY S aTOMHOU U ¢usuka ¥ TepMOAMHAMHMKA
WHCTPYMEHTapy | MOJy4YECHHbIE snepHoit ¢puzuku, | Tema 4. OCHOBBI MOJIEKYJISIPHO-
1, CTPOUTH pe3yJIbTaThI ONPEACIISIOIINX KUHETUYECKON TEOPUH
SKOHOMUKO- MPOLECCHI B IOYBE | CTPOCHUS BEILIECTBA.
MaTeMATUYECKHE U PACTECHUSX; Tema 5. PeasibHbIE )KUAKOCTH U
MO/IENH, rassl. SIBneHHs nepeHoca.
HEOOXOTMMEbIe Tema 6. OcHOBBI
JUTS PELLIEHUS TEPMOJUHAMUKH.
npoheccuoHasb Pasnen 3. DiekTpu4ecTBo u
HBIX 3a/1a4, MarHeTH3M
aQHAJIM3UPOBATh U Tema 7. DnekTpocraTuka.
MHTEPIPETUPOBA Tema 8. DiIeKTpUUECKUH TOK.
Tb [OJYYECHHBIE Tema 9. DneKTpoMarHeTusm.
pE3yNBTATHI. Pazgea 4. OnTuka. AToMHas




Tema 11. IToHdaTHE O BOJIHOBEIX
Y KBaHTOBBIX CBOMCTBAax
BCIICCTBA.

Tema 12. Ctpoenue aroma.
Tema 13. PamnoakTUBHOCTb.

Bropoii atan
(IpOBHHYTHI
i1 YpOBEHB)

Ymersb:
MIPUMEHSATH 3HAHUSA
(buznIecKux
SIBJICHHI, 3aKOHBI
(bu3uku B
MPAaKTUYECKOMN
JeSITeIbHOCTH
paboTHHKa
JIECHOTO
XO3SIMUCTBA;

Pa3zgen 1. Beenenue.
du3nvecKkue 0OCHOBBI
MeXaHUKHU

Tewma 1. Kunemaruka.

Tema 2. Jlunamuka.

Tewma 3. Mexanuueckue
KoJie0aHus M BOJHBI. AKYyCTHKA.
Pasnen 2. Mosekyasipuasi
¢u3nKka ¥ TepMOAMHAMHUKA
Tema 4. OCHOBBI MOJIEKYJIIPHO-
KMHETHYECKON TEOpUHU
CTPOEHHUSI BEIIECTBRA.

Tema 5. PeanpHble )KUIKOCTU U
rassl. SIBneHHs nepeHoca.
Tema 6. OcHOBBI
TEPMOJIUHAMHUKH.

Pa3nes 3. DiekTpu4ecTBO M
MarHeTu3m

Tema 7. DnekrpocTaruka.
Tema 8. DiIeKTpUUECKUH TOK.
Tema 9. DneKTpOMarHeTU3M.
Pazgea 4. OnTuka. AToMHas
U siiepHas (pu3nKa

Tema 10. Doromerpusi.

Tewma 11. IToHsiTue 0 BOJTHOBBIX
Y KBAaHTOBBIX CBOMCTBAX
BEILIECTBA.

TecTsl
OTKpBI-
TOro TUullia
(BoTIpOCHI
JUTS
ompoca)

DK3aMeH
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Tema 12. Ctpoenue aToma.
Tema 13. PannoakTUBHOCTE.

Tpetuit sTan
(BBICOKHH
YPOBEHB)

Baagern
HABBIKAMH:
WCIIOJIb30BAHUS
COBPEMEHHOM
HAay4YHOH
anmapaTrypou,
BBITOJIHEHUS
MPOCTEUIIINX
SKCIEPUMEHTAJIbH
BIX HCCJICJOBAaHUN
Pa3InYHBIX
(buznuecKux
SIBJIEHUW U OLICHKU
MIOTPEIIHOCTH
U3MEPEHUM.

Pa3zgen 1. Beenenue.
du3znyecKkue 0CHOBBI
MEXaHUKHU

Tema 1. Kunemaruka.

Tema 2. Jlunamuka.

Tewma 3. Mexanuueckue
Kosie0aHusl U BOJHBI. AKYyCTHKA.
Pasnen 2. Mosekyasipuasi
¢u3nKa ¥ TepMOAMHAMHUKA
Tema 4. OCHOBBI MOJIEKYJISIPHO-
KMHETHYECKOU TEOpUHU
CTPOCHHUSI BEIIECTBA.

Tema 5. PeanpHble )KUIKOCTU U
rassl. SIBIeHHs epeHoca.
Tema 6. OcHOBBI
TEPMOJIUHAMHUKH.

Pa3nes 3. DiekTpu4ecTBO M
MarHeTu3m

Tema 7. DnekrTpocTatuka.
Tema 8. DnekTpudeckuii TOK.
Tema 9. DyeKTpOMarHeTU3M.
Pazgea 4. OnTuka. AToMHas
U siiepHas (pu3nKa

Tema 10. Doromerpusi.

Tewma 11. IToHsiTue 0 BOJTHOBBIX
Y KBAaHTOBBIX CBOMCTBAX
BEILIECTBA.

Tema 12. Ctpoenue aToma.
Tewma 13. PagnoakTUBHOCTb.

Pacuer-
Hast
paborta

DK3aMeH
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2. OIIMCAHUE MMOKA3ATEJENA U KPUTEPUEB OLIEHUBAHUS
KOMIIETEHIUA HA PA3JIMYHBIX OTAITAX UX ®OPMUPOBAHMUAA,
OIIMCAHHUE IKAJI ONEHUBAHUA

Ne | Haumeno Kparkas [MpencraBnenue Kpurepun oneHnBanus lkana
n/ BaHUE XapaKTepUCTHKa OLIEHOYHOT' O OLICHUBAHHMS
II | OLEHOYHO | OIIEHOYHOIO CPeiCcTBa CpeacTBa B
ro dhonme
cpencTaa
1. | Teer Cuctema TecToBbIE B Tecre BrimonHeHo 90-100% Ornenka
CTaH/ApPTU3MPOBAHHBIX | 3aJaHuA 3aJaHui «Omauuno» (5)
3aJaHNUH, TTO3BOJISIONIAs B tecte BeImosnHeHO Oomnee 75- | Ouenka
U3MEPUTH YPOBEHB 89% 3amanwmii «Xopowo» (4)
3HAHUM. B Ttecte BeImomHeHO 60-74% | Onenka
3aJaHuN «Yoosnemsopum
envHo» (3)
B Tecte BemmonHeHO MeHee 60% | Onenka
3alaHui «Heyoosnemsopu
menvhoy (2)
Bonbias yacte onpenenenuii He | OueHka
Mpe/cTaBeHa, 6o | «Heyoosremeopu
mpeacTaBjieHa ¢ rpyObiMu | menvho» (2)
OIIMOKAMHU.
2. | Omnpoc dopma paboTl, Bomnpocsr k IIponeMoHCTpUPOBaHBI Orenka
KOTOpas MO3BOJISIET omnpocy IperonaraeMele OTBeTHL; | «Omauyno» (5)
OLIEHUTH KPYyTro3op, MIPaBUIIBHO HCIOJIb30BaH
YMEHHE JIOTHYECKU anroput™M  OOOCHOBaHUI  BO
MOCTPOUTH OTBET, BpeMsl  pacCyXIEHWH;  ecThb
yMCHHE JIOTHKA PacCyXKICHUH.
MIPOIEMOHCTPUPOBATH [IpomeMoHCTpHUPOBAHBI Ouenka
MOHOIIOTHYECKYIO PeUb MperoiaraeMble  OTBETHI, ecTh | «Xopowio» (4)
U WHEIC JOTHKA  pacCyXICHUH,  HO
KOMMYHHUKATHBHEIC HETOYHO UCIIONIE30BaH ATOPHTM
HaBBIKU. Y CTHBIN OIIPOC 000CHOBaHHH BO BpeMs
obmnagaer 60bIUMU PacCyKIEHHH U HE BCE OTBETHI
BO3MOXKHOCTSIMU TIOJIHBIE.
BOCTIUTATEIHHOTO [TponeMoHCTPUPOBaHbI Orenka
BO3JIEHCTBYS, CO3/1aBast Ipe/ronaraeMele  OTBETHI, HO | «Yoosrnemeopum
ycnoBus Ajist HENpPaBUILHO WCIIONIb30BaH | envho» (3)
HedopmanbHOTO anroput™M  OOOCHOBaHHI  BO
oOIIeHus. BpeMs paccyKIeHU;
OTCYTCTBYET JIOTHKA
paccy)XKOeHHH;  OTBETHI  HE
TIOJTHEIE.
OTBETHI HE TIPE/ICTABIICHBI. Ornenka
«Heyoosenemsopu
menvroy (2)

3. | Pacuernasi| CpeacTBo npoBepKHu Iepeuens IIponeMoHCcTpHUpPOBAaHO Onenka
pa6orta BJIaICHUsI HABBIKAMHU 3a1aHNH, MOHMMAaHWE METOAMKHU pemeHus | «Omauuno» (5)
(pemeHne | NPUMEHEHUS BXO/JSAIIMX B | 3aJjaydl ¥ €€ HpUMEHEHHeE.
3a1a4) MOJyYSHHBIX 3HAHHUH 110 | PacueTHO- Pemenne Ka4eCTBEHHO

3apaHee ONpeAeNeHHoH | rpaduuecky | opopmieHO (akKkypaTHOCTB,

METOAMKE IS peIIeHusl | 1o paboTy JIOTHYHOCTB). Hcnonb3oBan

3a71a4. TpaUIIMOHHBIN U
HEeTPAJIULIUOHHBIH  TOAXO0A K
pENIeHHIO 3a1a4u. 3amaua
permieHa MpaBuiIbHO.
ITpogemMoHCTpHPOBAaHO Ornenka

MMOHUMaHHUE METOJMKH PEIICHHE
U ee TIpUMEHeHHe. Pemenwne
3aJ]a4d MPaBWIHLHO O(HOPMIICHO.

«Xopowio» (4)
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MNpOBOAUTCH ITO

OKOHYaHWU U3YYCHUA

IACIUIIINHBL.

TEPMHUHOJIOTMYECKOT0 arnmapara
JCIUIIMHBI; YMEHHUE
aHaJIM3UPOBATh MPOOIEMY,
COJICPIKATENBHO U
CTHJIMCTHIECKH TPAMOTHO
M3Jarath CyTh BOIPOCA;
rITyOOKO TIOHUMATh MaTepHa;
BJIaJICHHE aHATUTUYECKUM
Croco0OM H3JI0KEHHUS BOIpOca,
HAYYHBIX UJICH; HABBIKAMH
apryMeHTalliy 1 aHaTu3a
(aKTOB, COOBITHIA, SIBICHUIHA,

Ne | Haumeno Kpatxkas IMpencraBnenue Kpurepuu ouennBanus Mkana
n/ BaHMe XapaKTepUCTHKA OLICHOYHOTO OLICHNBAHMS
II | OLEHOYHO | OIIEHOYHOIO CPeiCcTBa CpeacTBa B
ro dhonme
CpeAcTBa
3amauya pelieHa MPaBUIBHO.
Ectb oTnenbHbIC 3aMedyaHusl.
[IponemoHCcTpUpOBaHO Ouenka
MIOHUMaHUE METOAMKHU pelleHus | «Yooeremeopum
M YaCTHUYHOE ee MpuUMeHeHue. | envHo» (3)
3amaya penieHa 4acTUYHO.
3anayda He pelleHa. Ornenka
«Heyoosnemsopu
menvHo» (2)
4 Ox3amen | KonrtponbHoe Bompocsl k IloxazaHo 3HaHUE TEOPUH Ornenka
MEpOTPUITHE, KOTOPOE | IK3aMEHY BOTIpOCa, MOHATUITHO- «Omauuno» (5)

MPOLIECCOB.
BricTaBasercs

oOyuarommemycs, TIOJTHO,

opOoOHO n IPaMOTHO

OTBETHBIIEMY Ha  BOIPOCHI

6mrera u BOIIPOCHI
JK3aMeHaTopa.

Iloxasano 3HaHMe OCHOBHBIX | OreHKa
TEOPETUYECKUX noJyoxeHuit | «Xopowio» (4)
BOTIPOCA; yMeHne
aHATN3UPOBATh SIBIICHUS,

GbakTBl, OEMCTBHA B paMKax

BONIPOCA;  COJEPXKATEIBHO U
CTHIIMCTHYECKU TpPaMOTHO

u3narath CyTh BOIIpOCAa, HO

UMEET MECTO HeIOCTaTOYHas

MOJTHOTA OTBETOB o

U3JaraeMomy BOIIPOCY.
[IpopemoncTprpoBaHO

BIIaJICHHE AHATUTHYECKIM

CII0COOOM U3JI0KECHHS BOIIpoca u
HaBbBIKaMH apTyMEHTaAIuH.

BricTaBnsercs

o0ydJarmeMycsi, HOJHOCTHIO
OTBETUBIIEMY Ha  BOIPOCHI
Owmera " BOTIPOCHI
JK3aMeHaTopa, HO
JIOMyCTUBIIIEMY MpPHU OTBETax
HE3HAYUTENIbHBIE OILITHOKH,

YKa3bpIBAIOIIME HAa  HAJIH4YUE
HECHCTEMHOCTH H TIpoOesoB B
3HAHUSIX.
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Haumeno
BaHHE
OIIEHOYHO
ro
cpencTBa

Kparkas
XapaKTepUCTHKA
OLIEHOYHOI'O CPEJCTBA

[MpencraBienue
OIICHOYHOTO
cpencTa B
dhonme

Kpurepun onennBanus

[Ikana

OLCHUBAaHUA

Iloxazano  3HaHHME  Teopuu
BOMpoca (hparMeHTapHO
(HemoHOTA H3JI0KCHHUS
nHPOpPMALINH;,  ONECPUPOBAHHE
TMOHATHSIMHA Ha OBITOBOM
YpOBHE); yYMEHHE BBIICIUTH
TJIaBHOE, chopMyIHPOBaTH
BEIBOJBI, IIOKa3aTh CBS3b B
MOCTPOCHHUHU OTBeTa HE
MPOJIEMOHCTPUPOBAHO.
Branenue AQHAJTUTUYECKUM
CHOCOO0M M3JI0KEHHS BOTIPOCa U
BJIafICHUE HaBBIKAMHU
apryMeHTaluu HE
MIPOEMOHCTPUPOBAHO.
OO0yuaromuiics JIOIYCTUI
CYIIECTBCHHBIC OMIMOKH TIpH
OTBETax Ha BOTPOCH OMIICTOB U
BOIIPOCHI 9K3aMEHATOPA.

O1eHKa

«Yooeremseopum

envHo» (3)

3HaHUe NOHIATUWHOTO ammnapara,

TEOpHUH BOIIPOCA, HE
IPOJIEMOHCTPUPOBAHO; yMEHHE
aHAIU3UPOBATh y4eOHBIH
MaTepHan He
HPOJIEMOHCTPHPOBAHO;

BJIafICHUE AHAJTUTHYECKUM
CIOCOOOM H3JI0XKEHHS BOTIPOCA U
BJIafICHUE HaBbIKAMHA
apryMeHTaluu HE
MPOJIEMOHCTPUPOBAHO.

OOyuaromuiicss He OTBETHI Ha
OJIMH WJIU JIBa BOTIpoOca OmieTa
U JOTMOJHUTEIbHBIE BOMPOCHI
9K3aMeHaTopa.

OrneHka

«Heyooesnemeopu

menvro» (2)
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3. THIIOBBIE KOHTPOJILHBIE 3ATAHUSI NJIA UHBIE MATEPHUAJIbI,
HEOBXOJMMBIE /151 OEHKHW 3HAHWIA, YMEHWA, HABBIKOB M (MJIN)
ONBITA JESTEJIbHOCTH, XAPAKTEPU3YIOIUX STAIII ®OPMUPOBAHUS
KOMIIETEHIUI B IPOLIECCE OCBOEHUSI OBPA3OBATEJILHOM
MMPOT'PAMMBI

OueHouHBIE cpeICTBA /15 IPOBe/IeHUsI TEKYIIero KOHTPOJIA
Tekyumii KOHTPOJIb OCYIIECTBIISIETCS MPENOoJAaBaTesieM NUCHUIUIMHBL MPU MPOBEACHUN
3aHATUN B (hOpME TECTOBBIX 3aJlaHUM, YCTHOTO OMpOca U pacyeTHOU paboThlI.

OIIK-1 Cnoco0eH HCIOJIb30BATH 3HAHUS M METOAbl SKOHOMMYECKON HAyKH, NIPUMEHSITH
CTATHCTUKO-MATEMATHYECKHII HHCTPYMEHTAPUH, CTPOMTHb 3KOHOMHKO-MaTeMaTH4ecKHe
MOJe/d, Heo0XoAuMble ISl pelleHUus NPo(ecCHOHAIBHBIX 33/1a4, AHAJIM3HPOBATH U
HHTEPNPETHPOBATH NMOJTy4YeHHbIE Pe3y/abTaThI.

OIIK-1.1. Hcnmoan3yer 3HAHMA W MeTOAbl JIKOHOMHMYECKOH HAYKH INPH PpelieHHH
NPUKJIAAHBIX 32124, MHTEPIPeTUPYH MOJIy4YeHHbIe pe3yJbTaThl.

IlepBbIii 3Tan (MOPOroBOH YPOBeHb) — NMOKa3bIBaeT CHOPMHUPOBAHHOCTH IOKA3aTEJIA
KOMIIETEHIIUH «3HATh»: (U3HYeCKHe OCHOBbI MEXAHHUKH, MOJEKYJISpHOH (u3nku u
TEPMOAMHAMUKHU, 3JIEKTPOMATHETH3MA, ONTHKH, AaTOMHOW W siAepHOH (uU3NKH,
onpeeJAIONIUX NPolecchl B MOYBE H PACTEHUSIX.

TecToBBIE 3a]aHNA 3aKPbITOI0 THIIA

1. Cua, ¢ KOTOPOIi Tes10, BCJIeACTBHE NMPUTSKEHUSA K 3eMile, JAelicTBYeT Ha ONOPY WM
NoJBeC HA3bIBaeTcH .... (BIOEPUTE OJNH BapUaHT OTBETA)

a) CuJIa yIpyrocTy;

0) Bec Tena;

B) CHJIa TSKECTH;

I') MarHUTHAs cuJja.

2. Ynco B 0AHOM MoOJI€ JII000T0 BelIeCTBA COMCPKUTCS OHO M TO K€ YHCJI0 ATOMOB HJIU
MOJIeKYJI Ha3bIBaeTcs .... (BbIOEpUTE O/IMH BapHaHT OTBETA)

a) nmocrostHHas bonbimana;

0) mocrosiHHast ABOrajapo;

B) nocrosinHas [Tnanka;

r) ['a3oBas nocTosiHHAS.

3. DJeKTpUYECKHH TOK B METAJIAX CO3JAETCSI HOCHTEISIMHU JJIEKTPHYECKOro 3apsaja ....
(BbIOEpHTE OJIMH BapHAHT OTBETA)

a) 2JIEKTPOHAMH U MOJIOKHUTEITbHBIMA HOHAMY;

0) NOJOKUTEIBHBIMU U OTPULIATEbHBIMU HOHAMU;

B) MOJIOKUTEJIbHBIMU, OTPULIATEIILHBIMU HOHAMU U 3JIEKTPOHAMU;

T') TOJIBKO JIEKTPOHAMH.

4. MaruuTHoe moJie MOKHO O0HAPYKHTH 110 €ro JAeiCTBUIO HA .... (BBIOEPHTE OJNH BapHAHT

OTBETa)

a) MeJIKMe KyCOUYKH OyMaru;

0) IBMKYLIYIOCS 3apsKEHHYIO YacTHUILY;

B) MO/JBEIICHHBIN HA HUTH JIETKUH 3apsDKEHHBIN IapHUK;
T') CTEKJISTHHYIO TTAJI0UKY.
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5. Ilpouecc nmepexoaa BemecTBa U3 KUIKOT0 COCTOSIHUS B ra3oo0pa3Hoe, HA3bIBAETCA ....

(BBIOCpUTE OJTMH BapUAHT OTBETA)
a) KOHACHCAIU;

0) TpaHcIMpanus;

B) HUCIIapEHUE;

') KOHBEKIUS.

Karoun
1. 0
2. 0
3. r
4, a
5. B

6. 3aganue. /lpouumatime mexcm u ycmano8ume cooOmeemcmasue.
B Tabmune mano onmcanue pusmdeckux siieHuid. CooTHECUTE (DU3HUSCKUC SIBIICHUS U

HUX OIIMCaHHC.

dusznyeckoe sIBICHUE

Omnucanue

1. Bsaumnoe IIPOHUKHOBCHUC  MOJICKYJ
OAHOro  BCHIECTBA MCKAY  MOJICKYJIaMH
APpyroro BemeCTBa, 9TO...

a. CAMOMHAYKIIUA

2. Co3ganue 3JeKTPUIYECKOTO 3apsia Ha Telie,
3TO...

0. mudpdy3us

3. BozuuknoBenue OJIC uHAyKIUM B
KaTyIlIKe [IPU U3MEHEHUM CHUJIbl TOKa B HEll,
3TO...

B. DJIEKTPUYECKHUI TOK

I'. 9JICKTpHU3alunsi

1 2 3
0 r a

Bropoii 3Tan (NIpoABHUHYTHIN YPOBEHb) — NOKA3bIBAET CHOPMHUPOBAHHOCTH NOKA3ATEJIA
KOMIIETEHIIHH «YMETb»: IPUMEHATHh 3HAHUA (PU3HYECKUX ABJICHUH, 3aKOHbI (PM3HUKH B

3anuuuTe B Ta0nMIly BeIOpaHHbIE OYKBHI I10J] COOTBETCTBYIOLIUMU U PpaMu

NPAKTHYECKOMH JesiTeJIbHOCTH PA00THUKA JIECHOTO X035l CTBA.

3anaHus 3aKpbITOro TUNA (BOMPOCHI [IJIA ONMPOCa):

1. Chopmynupyiite Teopemy HepHcra.

2. O0OBACHUTE MEXaHNU3M KalMUJUISIPHOTO SIBJICHUS B TIOUBE.
3. OauHaKkoBa JIM BeIMYMHA KAMWIISPHBIX COKUMAIOIIUX CUII B IOYBE?
4. C touku 3peHus pusnka 0ObSICHUTE MEPEIBIKEHNE BOABI B PACTCHUH U 3a CUET KAKUX CHIT

OHO OCYIIIECTBISAETCS?

5. 3a cy€T Kakoro (pU3NYECKOro SBJICHHUS KOPHHU PACTEHUH IMOJIy4al0T MUHEpalbHbIE BEIIECTBA

U3 TMOYBEI?
Knroun
1. Cwmpbica Teopembl HepHeTa cocTOMT M3 ABYX YTBEPK/ICHU
1. [Tpu pubnM>keHnn TeMrepaTypbl K aOCOTIOTHOMY HYJIIO SHTPOIHUS CHCTEMBI

CTPEMHTCS K OIpeeIEHHOMY KOHEUHOMY Ipejieny. Bee nmpoiieccsl mpu abCoaroTHOM
HyJIE TEMIEpaTyp, IPU KOTOPBIX CUCTEMA IEPEXOJUT M3 OJHOTO PABHOBECHOTO
COCTOSIHUSL B JIPYTrO€, MPOUCXOIAT 0e3 N3MEHEHHUs DHTPOIINH.
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2. | KanumisspHoe HampspkKeHHE B TIOYBE (TakKe HA3bIBACTCS BCACHIBAIOIIUM WM
MaTPUYHBIM JaBJICHHEM) BO3HUKAET HM3-32 MOBEPXHOCTHOTO HATSIKEHHUS MOPOBOM
BOJIbI B ITyCTOTAaX I10 BCEH 30HE a’pallHH.

3. | BenuuumHa KanmwUISIpHBIX CXKUMAIOIIMX CHJI HE TIOCTOSIHHA W HM3MEHSETCS B
3aBHCUMOCTH OT CTpOeHHs rpyHTa. Hampumep, necuanbie rpyHTHI COCTOAT U3 Ooiiee
KpYIHOI0 Marepuaia ¢ OOJbIIMM KOJUYECTBOM IMYCTOT M MMEIOT Tropa3io Oolee
MEJKYI0 KalWUISIPHYIO 30HY, YeM 0oJiee CBSI3HBIE TPYHTHI, TAKUE KaK TJIMHBI U UJIBL.
4. OaHuM U3 BaXHEMIIUX MEXaHHW3MOB TPAHCIOPTA BEIIECTB B PACTCHUU SIBISIETCA
ocMoc. OcMOC — 3TO TePeX0.1 MOJIEKYJI paCTBOPUTEIIS (HallpuMep, BObI) U3 obacTeit
¢ OoJiee BHICOKOM KOHIICHTpAIMEH B 00J1acTH ¢ 00Jiee HU3KOW KOHIICHTPAIMEH Yepes
MOJyIIPOHUIIAEMYI0 MEMOpaHy. DTOT MPOIECC MOX0K Ha 00bruHYI0 nuddysuro, HO
nporekaer ObicTpee. YUCIEHHO 0CMOC XapaKTepU3yeTCs OCMOTUYECKUM JIaBIICHUEM
— JIaBJICHUEM, KOTOPOE HYXHO MPHIIOKUTH, YTOOBI MPEAOTBPATUTH OCMOTHUYECKOE
MIOCTYIUICHHE BOJIBI B PACTBOP.

5. | 3 mouBBl pacTeHHe NOJIy4YaeT HE TOJBKO BOAY, HO M MHHEpAJIbHBIC COJIM. JTH
BELIECTBA JIBXKYTCS B KOPHSX o AeiicTBreM auddy3uu.

Tpernii 3Tan (BBICOKHI YPOBeHb) — IOKa3biBaeT C(OPMHUPOBAHHOCTH IOKAa3aTessi
KOMIIETEHIIUU «BJIAJAETb»: BJIaJeTh HABBIKAMHM HMCIOJIb30BAHUS COBPEMEHHOH HAY4YHOM
annmapatrypoil, BBINOJHEHHS  MPOCTEHIIUX IKCHEPHUMEHTAJBHBIX  HMCCIeI0BAHUI
Pa3IUYHBIX (PU3HYECKUX SABJIEHHUI U OLIEHKH MOTPENIHOCTH U3MePEeHUId.

Pacuernas pabora:

1. Temo HaUMHAET BpaIIaThCsl OTHOCUTENIBHO HEMOJBU>KHOM OCH C YIJIOBBIM
yCKOpeHHeM & = 6t% + 2t. YKaxuTe 3aKOH U3MEHEHUS YTIIOBOM CKOPOCTH.

Do = 2t3 + t2; Dw==2t2 3w =2t% Do = 3t2,

2. Onpenenure TeMIepaTypy HarpeBaTessl TEMIOBOW MaIIMHbI, padOTaroIIen 1o
uukiy Kapno, ¢ KITJI 80%, ecnu temneparypa xonoauwibHuka 300 K.

1) 575 K;
2) 375 K;
3) 820 K;
4) 1500 K.

3. MarauTHoE 10JI€ CO31aeTC. ..

1 )HEOIBMKHBIMU AJIEKTPUUECKUMU 3apsiIaMHu;
2)IBUKYIIIMUMUCS 3JIEKTPUUECKUMU 3apsiiaMu;
3)renamu, 001adAIOIIMMH MacCOM;

4) IBUKYIIMMUCS YACTULIAMHU.

4. UHayKTUBHOCTD KaTyIIKH KOJIeOaTeIhHOT0 KOHTYpa YBeTUINBaIach B 4 pasa.
[Ipu 3TOM nIepuo KoaedaHmit
1) YBenuuutcs B 4 pasa;

2) YMmenbutes B 2 pasa;
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3) He usmenurcs;

4) Ymensiuures B 4 paza

5) YBenuuutcs B 2 pasa.

5.

Ha pucynke npuBenén rpapuk
W3MEHEHHUSI YHUCIIA SIEP HAXOASUIErOCs B
npoOupKe paiMoaKTUBHOTO U30TOIIA C
TeueHneM BpeMeHu. [lepuon
IIOJIypacmaaa 3Toro u30Tomna

1)1mecsu;

2) 2 Mecsna;

3) 4 mecsa;

4) 8 mecsIeB.

Kimroun
1. 2
2. 4
3. 4
4. 5
5. 2

OueHo4HbIe CpeACcTBA AJ5 NPOBeIeHHs MPOMEKYTOUHOI aTTecTaluu
[IpomexyTouHas aTTecTanus IPoOBOIUTCS B popMe 3K3aMeHa BO 2 CEMecTpe
Bonpocel Ha 3k3aMeH

1.Pa3mepnocTh. Cucremsl equani. Cucrema CH.

2.CBoiicTBa IPOCTPAHCTBA U BPEMEHH.

3.Cucremsl orcuéra. CUCTEMBI KOOPAUHAT.

4. MarepuanbHas Touka. [Iepememenne. Tpaekropus, myts. CkopocTs. MrHOBEHHas U
CPEIIHSISI CKOPOCTb.

5. Yckopenue. HopManbHOE ¥ TAHT€HIMAIIBHOE YCKOPEHHUS.

6.Y1II0Basi CKOPOCTh, YTIIOBOE YCKOPEHHE.

7.MnepunanbHble cucteMsl otcyéra. [lepssiii 3akoH HeroTOHA.

8.BTropoii 3akoH HeroTona. Cuita. Macca. OCHOBHBIE CHIIBI B KJIACCUUYECKOI MEXaHUKE.
9.Tperuii 3akon Hptorona. Mmmynbc. 3akoH coxpaHeHHsl uMmmyjbca. PaboTta cuisbl,

MOIIHOCTb, DHEPTUA.

10.KuHeTnueckas 1 NOTEHIMAIbHAS SHEPTMU. 3AKOH COXPAHEHUS] SHEPTUU.
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11.Heunepunanbueie cucteMbl oTcu€ta. Cuiibl maepunu. Cuna Kapuosnuca.

12.BpamarenbHoe ABUKEHUE TBEPAOTO Teia. MOMEHT CHIIbI, MOMEHT UMITYJIbCa, MOMEHT

WHEpLUU.

13. OcHOBHBIE II0JIOKEHUS MOJIEKYJISIPHO-KUHETHUECKOH Teoprun. KuHeTnueckuii cMbIci
JIABJICHUS U TEMIIEPaTypHI.

14. TepmoauHaMUUECKHE COCTOSHUS U IpOLiECChl. TepMOAMHAMUYECKOE PAaBHOBECHE.
PaBHOBECHBIE 1 HEPAaBHOBECHBIE IPOLIECCHI.

15. UneanbHblii ra3. YpaBHenue Meneneesa-Kianelipona.

16. IIpoueccyl B uaeanbHOM Trase.

17. Buytpennsist 2Heprus. Pabora u Temiora. [lepBoe Hawano TepMOIUHAMUKH.

18. TlepBoe Hauwano TepMoauHaMHuKu. TermmoéMkocth. CTeneHHM CcBOOOABI |
TEIJIOEMKOCTD UJCAIBHOIO rasa.

19. IlpuBenéunas TemioTa; Teopema Kiaysmyca mist oOpaTuMoro u HeoOpaTUMOTO
KpPYTOBBIX IPOLIECCOB.

20. Tenossie mamuuebl. [{ukn KapHo.

21. DHTpomnus. DHTpOIHUS B OOPAaTUMBIX U HEOOPATHMBIX aJnabaTHYECKUX MPOLECCax.
Bropoe Hauano TepMOIMHAMUKH.

22. CTaTUCTUYECKUN CMBICI SHTPOIUU. DHTPOIUS UI€aIbHOIO rasa.

23. Tpetbe Hauanmo repmoauHamuku (Teopema HepHera).

24. PacnipeneneHust MOJIEKYJI IO CKOPOCTsM (pacmpeneneHue Makcpera).

25. Pacnpenenenus MOJIEKyJ 1O 3HEPTrusiM (pacrpeaencHus bonbiiMana).

26. ArperatHble COCTOSIHUS BELECTBA.

27. ®@a3pl, (ha30BbIC MTEPEXO/IBI.

28. DiekTpuuecKuit 3aps, ero cBoicTra. 3akoH Kyiona.

29. DneKkTpocTaTUYecKOe II0JIe, CUJIOBbIE JIMHUM, HANpsHKEHHOCTh, MPUHLUIT
CYNEPIO3ULIUH.

30. ITorox BexTopa HanpskeHHOCTH. Teopema ["aycca.

31. Ilorenuuman, pazHOCTh MOTEHIIMAIOB, DKBUIIOTEHIIMAIBHBIE MOBEPXHOCTH. CBS3h
MEXJly HANPSKEHHOCTBIO U TIOTEHIIUAJIOM.

32. Jwonextpuku. [lonsgpHple W HeNoJspHbIE JAWUANEKTPUKH. [ludnexkTpuueckue
BOCIIPUUMYHMBOCTD U IIPOHUIIAEMOCTD.

33. Cuna ToKa, TUIOTHOCTh TOKA, MEXaHU3M MTPOBOJIUMOCTH METAJLIOB.

34. 3akon Oma aud OJHOPOJHOTO YydacTKa LENH, CONPOTHBIIEHHE, 3aBUCUMOCTH
CONIPOTHUBIICHHS] METAIIJIOB OT TEMIIEPATypPhl, 3aKOH [[xoyns-JIenua.

35. Croponnue cunbl. DJ[C. 3akon Oma [u1si HEOAHOPOJHOTO y4acTKa LEMH.

36. MaruuTHOE T10JI€, CUJIOBLIE JTMHUU MarHUTHOTO ITOJIS.

37. Cuna Jlopenua, 3akoH AMmepa.

38. 3akoH buo-Casapa-Jlannaca, IpUHIUI CyNEPIO3ULIUH.

39. MarauTHOE€ 110J1€ MPSMOJIMHEHHOTO POBOJHUKA C TOKOM.

40. 3aK0H JIEKTPOMAarHUTHON MHAYKIIMH, PaBWIIO JIeHIa.

41. Bo3nukHoBenue D/IC B ABMXKYyIIEMCS U HETOABMKHOM IPOBOJHUKAX, TEHEPATOPHI
MEPEMEHHOT0 TOKA.

42. T'apMoHMYecKHe KoJeOaHHs, WX XapaKTePUCTUKU. YpaBHEHHE T'apMOHUYECKUX
KoJie0aHui.

43. MexaHn4eckue M 3JIeKTPOMarHuTHbIE TapMOHUYECKHE KOoleOaHUs, TapMOHUYECKHUE
OCLMJUISITOPBI.

44. Bonnbl. YpaBHeHue Oeryuieil BonHbl. BoiHoBoe ypaBHeHUe.

45. Unrepdepennius BoiaH. CTOSINE BOJIHBI.

46. Tudpakuus BoaH. Audpakius Ha menu. udpakiponHas pemerka.

477. 3BYyKOBBIE U 3JI€KTPOMArHUTHbIE BOJIHBI.

48. BosiHOBBIE CBOMCTBA CBETA. SIBIIEHUS, UX OATBEPKIAOLIHE.

49. KopnyckymsipHbIE€ CBOWCTBA CBETA. SIBIICHUS, UX MTOATBEPKIAIOIIHE.

30



50. Monenu atoma Tomcona u Pezepdopaa, muHeHvIaTsIii CIIEKTp aTOMOB.

51. Ilocrynatst bopa, cniexktp atoma Bojiopoaa o bopy.

52. KopnyckyiasipHO-BOJTHOBOM  JlyaJu3M  CBOWCTB  BEIIECTBAa, COOTHOIICHHE
HEOIPEIEICHHOCTEM.

53. Peakuum sjaepHoro pacmnaaa. TepMosiepHble peakiuu. Buubl paaroakTUBHOTO
U3IIy4YCHHUS.

54. EpuHunbel u3MepeHHs paanoakTUBHOCTH. CHocoObl 3alluThl OT pajHaliHu.
EcTtecTBeHHas pagloaKTUBHOCTD.

4. METOAUYECKUE MATEPHUAJIBL, ONPEAEJAIOLIUE ITPOLEAYPbI
OIIEHUBAHMS 3HAHWUI, YMEHUM, HABBIKOB U (UJIN) OITBITA
JAEATEJBHOCTH
Texkymuii KOHTPOJIb

Ormpoc Kak CpeACcTBO TEKYIIEro KOHTPOJISA MPOBOAUTCS B (POpME YCTHBIX OTBETOB Ha
BoIpochl. CTYJIEHT OTBEYAET Ha MOCTABJICHHBIN BOIIPOC Cpa3y, BpeMsl Ha MOATOTOBKY K OTBETY
HE MPEeJOCTaBISAETCS.

[TpakTryeckue 3a7aHusl KaK CPEACTBO TEKYIIETrO KOHTPOJS MPOBOJSATCS B MUCHMEHHON
dopme. CTylieHTy BbIIaeTCs 3a7aHue U npenocTanisiercss 10 MUHYT 11l TOATOTOBKH K OTBETY.

HpOMe)KyTO'lHaﬂ aTrecranusda

3auer MMPOBOAUTCA IMYTEM NOJABCACHHA WTOI'OB IO PE3yJibTaTaM TCKYHIECTO KOHTPOJA U

pe3ylibTaTaM BBINIOJHEHHUS pacueTHoO-rpaduyeckoil pabotel. Ecim cTyneHT He crpaBHics C
YacThlO 3aJaHUM TEKYILEro KOHTPOJS, €My MPEAOCTaBIAECTCS BO3MOXKHOCTh CHAAaTh 3a4eT Ha
UTOTOBOM KOHTPOJBHOM MEPONPHUSATHH B (hopMe OTBETOB Ha BOMPOCHI K 3aYETy WM TECTOBBIX
3amaHuil k 3auety. @opmy 3adera (OMPOC WM TECTUPOBAHUE) BHIOMPACT MPEIO1aBaTEb.

Ecnu 3auer npoBoautcs B opMe OTBETOB Ha BOIPOCHI, CTYJEHTY IpeagaraeTcsi OJuH
WJIM HECKOJIBKO BOIIPOCOB M3 IEPEYHS BOMPOCOB K 3a4eTy. BpeMs Ha NOATOTOBKY K OTBETY HE
IPEIOCTABIISAETCS.

DK3aMeH MPOBOAUTCS B YCTHOU Qopme. 13 3Kx3aMeHaIIMOHHBIX BOIIPOCOB COCTABIISETCS
30 sk3ameHanMOHHBIX OmieroB. Kaxkaplii Ouier cocToUT U3 yeTblpex BompocoB. KommiekT
HK3aMEHALIMOHHBIX OUJIETOB MPEJICTABIECH B yU€OHO-METOIUYECKOM KOMILIEKCE AUCIIUILIINHBI.
Ha noaroroBky k oTBeTy CTyneHTY npenocTasisiercsd 30 MUHYT.

31



