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PaGouas mnporpamma aucnuIuiMHbl «®u3nka» COCTaBIeHa B COOTBETCTBHH C TpeOOBaHHSMH
DeiepallbHOTO TOCYIapPCTBEHHOTO 00pa30BaTeIbHOrO cTanaapTa Beiciuero obpasosanus (PI'OC BO),
yreepxaenHoro [lpukasom Munucrepctsa oOpasoBaHus W Hayku Poccuiickoit ®enepauuu
20.10.2015 r. No 1172. PabGouas nporpamma IpejaHa3Ha4yeHa I8 MOJArOTOBKM OakanaBpa Mo
nanpasieHuio 35.03.06 Arpoumnzkenepusi, npopmar - TexHoaoruueckoe oOopylaoBaHHe IIf
XpaHeHHA U nepepaboTKH Ce/IbCKOX035iiCTBeHHOH NPOIYKIHH,

Hacrosmas pabodas mnporpaMMa JMCHOMIUIMHBI COCTAaB/ieHa B  paMKax OCHOBHOM
npodeccuonanbHoM obpasoBatensHoi nporpammsl (OITOIT) u yuuTsiBaer ocobeHHOCTH 00y4eHHs
IPpH HHKIIO3WBHOM OOpa3OBaHWMHM JIHMII C OrPaHMYEHHBIMH BO3MOXHOCTAMH 370poBbi (OB3) u
HHBAJIHJIOB.

CocraBuTellb  — KaHAWAAT TEXHHYECKHMX HAyK, HOUEHT kadeapsl «MaTtemMaTHdeckue H
eCTeCTBeHHOHAYYHBIC AUCIHILTHHB XamaTauHosa M.P.

PaGouass mporpamMMa JHCHMIUIHHEI 0OCyX/IeHa Ha 3aceqaHud Kadeapsl «Maremaruyeckue H
€CTECTBEHHOHAYYHbIE JUCLUILTHHBD)

«05» despans 2018 r. (mpoTokon Ne6).

3aB. kadenpoit «KMaTeMaTHYECKHE U €CTECTBEHHOHAYYHBIE s
JTUCIUTLIHHED, JOKTOP TEXHUYECKHX HayK, mpodeccop Ak E.M. Bacapsirnna

PaGouas nmporpaMma JUCHHAIUTHHBI 000peHa MeToangeckoit komuccneit paxyaprera TC B AIIK
«07» despans 2018 r. (mpotokon Ne 6).
I[Mpencenarenh METOAHUECKONH KOMHCCHH

¢axyasrera TC B AIIK,
KaHIHIAT NeJJarorHYecKHX Hayk, JOLEHT

H.B. [Tapckas

HAYSHAS
BUBMAOTEKA |

Jlupexrop Hayuroii 6ubmmaoTexu
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1. Ilnanupyemble pe3yabTaThbl 00y4eHHs MO JMCUUILIHHE, COOTHECEHHbIE €
IVIAaHUpYyeMbIMH pe3yiabTaTamMu ocBoeHust OIIOIT

1.1. Hean u 3aaau AUCHUTLIMHBI

Hean AucUNIMHBI
bakanaBp mno HampaBieHuto moarotoBku 35.03.06 ArpouHKeHEpHUs JOJIKEH OBITh

MOJIFOTOBJIEH CIEQYIOIMM  BHUJIAM  NPO(EeCcCHOHATBHOM  NEATENbHOCTH:  HAy4yHO-
UCCJIEI0BATENbCKOM; MPOEKTHOM; MPOU3BOJICTBEHHO-TEXHOJOTMUECKOW; OpraHU3allOHHO-
YIPaBICHUYECKOM.

Heas aucuMmiauHbl — cHOpMUpPOBATH Yy OOYYAIOIIUXCS CHUCTEMY (YyHIaMEHTaIbHBIX

3HAHWM,

HEeO0OXOINMBIX

TS

MocyIenyIomed TMOATOTOBKM — OakajaBpa,

CIOCOOHOTO K

3QPEKTUBHOMY PELICHHI0O MPAKTUYECKHX 3a/1a4 CEeIbCKOXO3SHCTBEHHOTO IPOM3BOJCTBA, a
TaKXe COCOOCTBYIOLIMX AAJIbHEUIIEMY Pa3BUTHUIO JINYHOCTH.
3agauu AMCHMILVINHBI:
— H3Y4YUTh OCHOBHBIEC (DU3MUECKHUE SIBJICHUS, OBJIAAECTh (PYHAAMEHTAIbHBIMU MOHITUSIMH,
3aKOHAMH U TEOPUSMHU KIIACCHUECKOM U COBPEMEHHOU (DU3UKH;
— chopMHpOBaTh OCHOBbI HAy4YHOIO MHPOBO33PEHMSI M COBPEMEHHOI0 (hU3HUECKOro
MBIIIICHHS]; 03HAKOMHTBHCSI C HAYYHOU amnmaparypoil 1 MeTofaMu (pU3NYecKOro McCiael0BaHus,
nproOpeCTH HABBIKU MPOBEJCHUS (PU3NUECKOTO KCIIEPUMEHTA,
— HAYYUTHCS BBIACTATH (PU3MUECKOE COJEpXKaHHE B MPHUKIAAHBIX 3a7adax Oymyrien

JACATCIIBHOCTH,

— OBJIAZICTh MCTOAaMU PCHICHUS MHIKCHCPHBIX 3a1a4.

1.2. [lnannpyemble pe3ybTaThl 00yUeHHs 10 JUCHHUIIMHE (MOKA3aTeJN
c¢oOpMHPOBAHHOCTH KOMIIETEHINH)

[Inanupyemsle [Tnanupyemble pe3ynbTaThl 00yueHus no aucrumiuie (3YH)
pe3yNbTaThl OCBOCHUS 3HAHUS YMEHHUS HABBIKH

OIIOII
(KOMTIETEHIINHN )

OIIK-2 OO6yuarommiics moipkeH | OOydaroruiicss nowkeH | OO0yJaromuics A0KEH
CIIOCOOHOCTH K 3HATB! OCHOBHBIC | YMETh.  HCIIOJIB30BATh | BIAJIETh: HABBIKAMU
HCIOJIb30BaHHUIO ¢dusznyeckue  3aKOHBI, | OCHOBHbIE (DU3UUYECKUE | OTHCAHUS OCHOBHBIX

OCHOBHBIX 3aKOHOB | SIBJICHHUSI W TPOIIECCHI, | 3aKOHBI B | U3MUECKUX  3aKOHOB,
€CTECTBEHHOHAYUYHBIX | HA KOTOPBIX OCHOBaHBI | MpodeccroHalbHOI SBJIGHUH U TPOLIECCOB,
JTUCIUILIAH B OPUHLMIBL  JIEHCTBUSA | JESTEbHOCTH - | HA KOTOPBIX OCHOBAaHBI
npodeccHoHabHON | OOBEKTOB (b1.B.17-VY.1) MIPUHLIUIIBI NEUCTBUSA
NEeSATEeTbHOCTH; npodeCCHOHATBHON 00BEKTOB
JeSITeIbHOCTH - npodeccuoHaIbLHON
(b1.B.17-3.1) NeATETLHOCTH -
(b1.5.17-H.1)
OIIK-4 OO6yuatomuiics nomxen | Obyuaronmiics nomkeH | OOyuarommiics JOMKEH
CHOCOOHOCTh pemniaTh | 3HaTh: YMETb:  HCIIOJIb30BATh | BIAJETh: HaBbIKaMU
MH)KEHEPHBIE 3a/1a41 C | OCHOBHBIC 3aKOHBI | OCHOBHBIE 3aKOHBI | PEUICHUS WHKCHEPHBIX
HCIOJIb30BaHUEM MEXaHUKH, MEXaHHKH, 3a]a4 C UCIOJIb30BaHUEM
OCHOBHBIX  3aKOHOB | 3JIEKTPOTEXHHKH, AJIEKTPOTEXHUKH, OCHOBHBIX 3aKOHOB
MEXaHHKH, TUIPABIIMKH, TUIPaBIIMKH, MEXaHUKH,
ANEKTPOTEXHUKH, TEPMOIUHAMUKHU U | TepPMOJMHAMUKHI U | DJIIEKTPOTEXHUKH,
TUIPaBIIMKH, TEIIOMaccooOMeHa, TerioMaccooOMeHa Juisl | TUAPABIUKH,
TEPMOIUHAMUKHI U | He0OXOUMBIC JUISL | pEIICHUsT WHXKEHEPHBIX | TEPMOJUHAMUKHU "
TeIIoMaccooOMeHa peireHust MHKeHepHbIX | 3amad - (b1.5.17-Y.2) TeIIoMaccooOMeHa -
3agad - (b1.5.17-3.2) (b1..17-H.2)




2. Mecto nucuuminnel B cTtpykrype OITIOIIT
Huctunmuna  «@usnka» oTHocUTcs K Oa3oBoit wactm brmoka 1 (b1.b.17) ocHoBHOIA
npodeccuoHaIbHON 00pa3oBaTeNbHON MPOrpaMMbl OakajgaBpuaTa 1o HalpaBJIEHUIO TOATOTOBKU
35.03.06 Arpounxenepus, npodunb - TexHomornueckoe 00OpyAOBaHHE ISl XpaHCHHS U
nepepabdOTKU CeNbCKOXO03HCTBEHHOM MPOLYKIIUH.

Paznenbl AMCHMIVIMHBI M MEXKIUCHUIIMHAPHBIE CBS3M € O0ecne4YMBAKIIHUMH
(mpeaAmIeCTBYIOIIUMH) U 00ecnieYynBaeMbIMHU (MOCIEYOMUMH) THCHUANINHAMU

HaunmenoBanue

DopmMupyeMble KOMIIETEHLIMU
00€eCIIeYnBaOIINX

No (IpenmecTBYIOUUX) U

n/m o0ecrneunBaeMbIX
(TTOCIeTyIOIINX )

JMCIUTUIAH, IPAKTHK

Pa3pnen 1 Paznen 2 Pa3nen 3

[IpenmecTByromuye TUCHUIIMHBL, TPAKTUKH

1. | MartemaTHKa | OLIK-2; OIK-4 | OIIK-2; OIK-4 | OIIK-2; OIIK-4
[locnenyromuye TMCUUIUIMHBL, TPAKTUKHU
2 Teopust MEXaHU3MOB U OITK-4 OIK-4 i
MalllnuH
3 DIIEKTPOTEXHUKA U i OITK-4 OITK-4
HIIEKTPOHUKA
4, TemnoTexHuka OIlK-4 - -
5. I'mppaBnuka OIIK-4 - -

3. O0béM JUCUMIIIMHBI M BUIbI y4eOHOH padoThl
O6beMm quctumnHbl coctaBiseT 10 3auetHsix enunuil (3ET), 360 akageMuuecKux 4acoB
(manee yacoB). JlucruminHa u3yvaercs B 2, 3 cemecTpax.

3.1. Pacnipenesienne o0bemMa JUCUMILJIMHBI 10 BUAAM yueOHOil padoThl

Bun yae6HO# paboThI KonnuectBo yacos

KonrakTHasi paGora (Bcero) 148
B Tom uncrne:

Jlexuuu (JI) 44
[TpakTnueckue 3ansatus (I113) 60
JlaGopaTtopusie 3ansatus (J13) 44
CamocrosiTesbHast padora odyuarwnmxcs (CP) 149
KonTpoJun 63
Hroro 360




3.2. Pacnipenesienne y4eOHOro BpeMeHHM 110 pa3jiejiaM U TeMaM

B TOM YHCJIIC é
Ne HaumenoBanue pazzienos u Bcero KOHTaKTHas paboTa 2,
|}
TEMBI TEM qacoB i 3 3 CP E
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MoJIeKyJsipHasi U3UKa M TEPMOJAMHAMHKA
1.1. | Beenenwue B GU3HKY 2 2 - - - X
1.2. | Kunemaruka 16 2 2 2 10 X
1.3. | Jlunamuka 20 2 2 6 10 X
2.4. | 3aKOHBI COXpaHEHHUS 18 2 2 4 10 X
15 Mexannueckue KoneOaHus o4 4 4 6 10 X
Y BOJIHBI
16 DIIEMEHThI MOIIEKYIAPHOH 1 24 4 4 6 10 «
CTATUCTUYECKON (DU3UKH
1.7. | OcHOBBI TEPMOAMHAMUKHI 20 4 2 4 10 X
Paznen 2. DnekTpuyecTBO M1 MarHETU3M
2.1. | DnekTpocraTuka 20 4 2 4 10 X
ITocTOSIHHBIN TOK,
2.2. | DNEKTpUYECKHE LeTH U 20 4 2 4 10 X
MaTepuabl
23 [TocTossHHOE MarHUTHOE 22 4 4 4 10 X
noJe
24, DJIEKTPOMAarHUTHHIE o5 4 6 4 11 X
KoJIe0aHUs U BOJHBI
Paznen 3. OnTuka u aromHast pusuka
31 I'eomerpuueckas u 18 2 4 4 8 X
BOJIHOBAs ONTHKA
3.2. | KBanToBas ontuka 20 4 4 4 8 X
DJIEMEHTHI KBAaHTOBOU
3.3. | MEXaHUKU U aTOMHOM 22 2 4 4 12 X
(07320971
3.4, | AATOMHOS 1O I 20 -2 4 | 1a x
9JIEeMEHTapHbIE YaCTUIIBI
35 CoBpemMeHHas Gpu3IecKas 6 i i i 6 «
KapTHUHa MHUpa
KonTtposb 63 X X X X 63
OO61mast TpyI0eMKOCTh 360 44 44 60 149 63

4. CTpyKTYypa U coJepkaHue TUCHHUIINHBI
4.1 Cogepxxanue TUCUUNINHBI

Pa3nes 1. Mexanuka, MoJsieKyJasipHasi (PU3MKAa M TEPMOAUHAMHUKA

BBenenue

[Ipenmer ¢usuku. Meron mno3HaHus B (uU3MKE. ODKCIEPUMEHTHl U TeopuH. Polib
MareMaTtuku. Pusndeckue 3akoHbl. [lonstue dakra B pusuke. Monenu. [Ipsmbie u oOpaTHbIC
3agaun ¢pu3uku. PasmepHocTy pu3nyueckux BEINYHH.




Kunematuka

JIBukeHne Kak TJlaBHas ¢opma cyiiecTBoBaHUs Marepuu. IIpocTpaHcTBO U BpeMs.
Crioco0bl onucaHus COCTOSIHMS Tena U cucTeMbl Ted. CucTreMbl oTcyeTa U KoopauHaT. Ponb u
IPUHLMIIB BhIOOpa cucteM KoopauHar. CterneHu cBoOOJbI, WHBApHMAHTHBIE CBOWCTBA 4YMCIa
crerneHeil cBoboabl. TpexmepHOe W MHOTOMEpPHOE MPOCTpaHCTBA. MaTepuanbHas TOYKa U
pacnpoCcTpaHeHUE 3TOM MOJEIM Ha MHOTOMEPHBIN ciiydyail. TpaeKkTopusi © MUpPOBasi JIUHUS, UX
cBoiictBa. CKOpOCTb M YCKOpEHHE Kak Ipou3BoAHble. I[locTymarenbHoe M BpaliareiabHOE
JBUJKECHUSI KaK OCHOBHBIE BU[IbI JIBHKEHHHI. YTJOBBIE CKOPOCTh M YCKOPEHHE, HOPMAIbHOE U
TaHICHLIIMAJIbHOE YCKOpeHHsA. CKOpPOCTb M YCKOPEHHE B MHOTOMEPHOM IIPOCTPAHCTBE.
WNHepuuanbHble CUCTEMBI M PAaBHONPABHOCTH IOKOSI M PABHOMEPHOIO MPSIMOJIUHEHHOIO
nBkeHus. [locTynar o mocTOSHCTBE CKOPOCTH CBeTa B BakyyMme. [IpeoOpazoBaHue HHTEPBAJIOB
BPEMEHH U JITMHBI TP OOJIBIINX CKOPOCTSAX OTHOCUTEIBHBIX JIBHKEHUN MHEPLHATbHBIX CHCTEM.
[IpeoOpazoBanust JlopeHIla W PENATUBHCTCKOE CIOXKEHHE CKopocTel. WHTepBanm Mexmy
COOBITUSIMH U €70 UHBAPUAHTHOCTb.

JlnHamMuka

Cuna u Macca, cynepro3uuus cui. IlepBbiii m BTOpoil 3akoHbl HploTOHA. YpaBHEHHS
JBUKEHUSI, pOJIb HAYAJIbHBIX YCJIOBHUM, MPUHIINI IeTepMUHU3Ma. [Iprumepsl pelienust ypaBHEHUM
JNBWKEHHUs. JIBUKEHME TEl B NOJIE CWI TATOTECHHMsS], SIBIICHHE HEBECOMOCTH B CIIyTHHKaX.
Junamuka ciendmux cucreM. MMiynbe, 3aKOH COXpaHEHMsI MMIIyjibca I MEXaHWYEeCKOU
cucteMbl, Tpetuil 3akoH HproroHa. B3zammonerictBue Ten depes mose. OOmas GhopMyaupoBKa
3aKOHA COXpaHEHMs] HMMIlysibca. KuHeTmdeckas 3HEpPIrUs MaTepHaIbHOM TOUYKH, CBSI3b €€ C
KOMIIOHEHTaMH BEKTOpa MMITylbca. PaboTa u moreHnuanbHas 3Heprus. Pabora nepemenieHus
MaTepUaibHOW TOYKHM 10 KpUBOJIMHEHHOMY NyTH. [loTeHIManbHbBIE CHUIIbI, BBEJEHUE IOHATHUS
NoTeHLMana Juisi B3auMoJedcTByomux ten. [loTeHnuanbHas GyHKIUSA, MNOTEHIMATIbHAS
NOBEpXHOCTh. CBs3b KOMIIOHEHT CWJIBI W MOTeHUUaNbHOW ¢(yHkumu. [loTeHiumanpHas sMa u
yCIIOBHE YCTOWYHBOTO paBHOBECHS. HeBo3moxxHOCTB paBHOBeECHS CUCTEMBI
B3aUMOJICUCTBYIOIINX CTaTUYECKUX TOYEYHBIX DJIEKTPUYECKUX 3apsAfoB. [IpuHIMN moTHEHIIEH
VIIAaKOBKHA U OOBSCHEHUE MPOCTPAHCTBEHHBIX (hopM KpucramioB. KoHpopMmalloHHbIN aHamU3
MoJieKyJl. MoMeHT cuiibl. /JlnHaMuKka BpalleHNs TOUKU U TeJla BOKPYT MTOCTOSIHHOM OcH, IOHSTHE
O MOMEHTE HWHEpPUHMHM MaTepUAIbHOM TOYKM M Tejla. YPaBHEHHE IBMUKEHUS BpPAlLAIOIIETOCs
BOKPYI' HETOJBMKHON OCH Tena. MOMEHT MMIyJIbCa, CBSI3b €r0 KOMIIOHEHT C KMHETHUYECKOU
SHeprueu BpamieHus. V3MeHeHue MOMEHTa HMHEpPLUUH Tejla MpPU IEPEHOCE OCH BpAaIlCHHUS.
['maBHBIE MOMEHTHI MHEPLMH M YCTOWYMBOCTH BpAIIECHMs T€lI. 3aKOH COXPAHEHHUS MOMEHTA
UMIyJbca Tejaa U cucTeMbl Teld. OcoOeHHOCTH KOHCTPYKIMHU BEpTOJIeTOB. ['MpoCKOmbl U HMX
npuMmeHeHue. LleHTp Macc U ypaBHEHHME €ro IBWXKEHHS. Pa3neneHue nocTynareiabHbIX U
BpalllaTeJIbHBIX ABWKEHUH TBepaoro tena. [lapa cun. Cucrema ypaBHEHMM Uil JABUKECHHS
TBEPAOrO TeJa M €ro KHWHETUYECKas HHEPrus. 3aKOH COXPAHEHUS SHEPTUU U €ro CBS3b C
PaBHOMEpPHOCTbIO TEUEHUs BpeMEHH. J[BH)KEHHE CHCTEM CO MHOTUMHU CTENEeHSIMH CBOOOJBI.
Oyukuusa Jlarpanka u ypasHenus Jlarpanxka. [IpuHumn HauMeHbIIETO ACUCTBUS.

JAnnamuka 00JbIIHX CKOPOCTEH

[MpuHnMn oTHOCHUTENBHOCTH B (Qu3uke. PemstuBuctckuii mmmynbe. [IpeoOpazoBanue
SHEpruu-uMnylbca. Macca u ee CBA3b ¢ SHepruei mokos. Macca CJI0KHOW CUCTEMBI U €€ CBSI3b C
3Hepruel B3ammozelcTBus uyacteid. HeagnautuBHOCTh Macchl. JleeKT Macchl M 3HEpreTHKa.
Kunernueckas sHeprus B pENATUBUCTCKOM MEXaHHMKE. YpPaBHEHUE JBHXKCHUS MATepHATbHOMN
TOYKM B PEISATUBUCTCKOM MeEXaHHUKe. J[BHKCHHME MATEpUAIBHOM TOYKU IO JEHCTBUEM
MOCTOSSHHOM Ccuiibl. CKOPOCTh CBETAa KaK MpelelbHas CKOpOCTh. YacTHIbI C HYJIEBOM Maccoil
nokosi. [IpyHIMI SKBUBAJIEHTHOCTH U TEOPUS IPOMCXO0KIEHUS CUJI BCEMUPHOI'O TATOTEHUS.

Kosie0anus u BOJIHBI

Konebanusa xak yacTHBIA ciay4aid IBMIKCHUS, YCIIOBUS TOSBICHUS KOoleOaHUU. YpaBHEHHE
JIBUKEHHSI TPYKUHHOTO MAasiTHUKa M ero pemeHue. ['apmoHuueckoe KojebaHHe U €ro
XapaKTEepUCTHKH. YpaBHEHHE JBWXKCHHUA (U3NYECKOTO MasTHUKA U €ro  pelieHue,
MaTeMaTUYECKH MasTHUK. DHEPrus rapMOHUYECKHX KoJjeOaHuil. BeIiHYKIeHHbIe KoJIeOaHus 1



SBJICHHE pe30HaHca. Pe3oHaHC Kak mposiBieHHe Oudypkamuu. Aprokonebanus. Ilpumeps
MPOSIBIICHUS] PE30HAHCHBIX M aBTOKOJIEOATENbHBIX SIBICHUI B JKMBBIX OpraHM3Max U TEXHUKE.
Pe3onancHas mepenavya 3HEprud B CUCTEME OJMHAKOBBIX CBS3aHHBIX MAasTHUKOB. BoJiHBI B
VIPYTUX Cpelax, JTUHEHHbIE, TOBEPXHOCTHBIE U 00BEMHBIE BOJIHBI, IOTIEPEUHbIE U IPOAOIbHBIC
BOJIHBI, (DPOHT BOJIHBI, IJIOCKME M C(QephUuecKrue BOJIHBL. AHaIMTHYECKas 3amuch Oeryien
BoTHBL. BonmHoBoe ypaBHeHme. IlepeHoc sHeprum Oerymieit BomHOU. CrokeHUe KojieOaHWUU U
BoyiH. KorepeHTHbIe HMCTOYHHMKH BONH. MHTepdepeHIus BOJH OT TOYEYHBIX KOTEPEHTHBIX
UCTOYHUKOB. YCIIOBUSI TOSIBICHHUS MAaKCUMYMOB W MHUHUMYMOB. CIlIO)KEHHE KpPYTOBBIX U
cepuueckux BonH. [locTpoenue GppoHTa BOJNHBI 10 NMpUHIMITY ['tolireHca, moBeaeHue GpoHTa
BOJIHBI B HEOJHOPOAHOU cpene. OtpaxkeHue u mnpeiaomsieHue BodH. [Ipunnun ®depma. BriBog
3aKOHa MPEJTOMIICHHs] BOJH Ha TpaHulle ABYX cpen Ha ocHoBe mpunimna depma. [Ipunnmmn
depma KaK YaCTHBIM CiIydail oOIIero mpuHIMNA MUHUMaKca. [losBIeHne OTpaKeHHBIX BOJH B
HEOJHOPOAHBIX Cpelax, CI0KEHHE BCTPEYHBIX BOJIH M 00pa3oBaHKE CTOSYMX BOJH. [lepexonHoe
COCTOSTHUE U BpeMmsl penakcaiuuu. CBs3b JUIMH CTOSYHMX BOJH C pa3MepaMu CpeJlbl, TUCKPETHOCTh
JUTMH CTOSIYMX BOJIH. KBaHTOBaHUe. YipaBieHUE 3By4YaHUEM MY3bIKaJbHBIX HHCTPYMEHTOB.

JIeMeHThI CTATUCTHYECKOH M MOJIEKYJISIPHON PU3UKH

MUKpPOCKONIMYECKHE U MaKPOCKOIIMYECKHUE sIBIECHMS. MaeanbHbli ra3 Kak CTaTUCTUYECKas
cucteMa MHOTMX 4dactuil. JlaBmeHuwe, 0o0beM U TeMIiepaTypa raza Kak oOOOOIIeHHBIC
XapaKTePUCTUKU COCTOSIHUS ra3a. PaBHOBECHBIE 1 HEPABHOBECHBIE COCTOSIHUS Tra3a. OOpaTuMbie
U HeoOpaTuMmble mpouecchl. Jluarpamma [aBieHUE-00beM. OKCIIEpUMEHTAIbHBIE Ta30BbIE
3aKOHBI, OOOOIIECHHBIM Ta30BBI 3aKOH (ypaBHEHHE COCTOSHHUS UACATbHOrO ra3a). BreiBon
YpaBHEHHUS COCTOSIHUS UJEAIbHOTO ra3a Ha OCHOBE KMHETUYECKHUX NpeacTaBieHuil. duznueckuit
CMBICJI TIOHATHUSI TEPMOJUHAMUYECKOW TeMmIriepaTypbl. Pacrpeznernenne 3HEPruu MO CTEHEHSIM
cBoOonbl.  Pacmpenenennst MakcBemmia u bombnmana,  G6apomerpuueckas  (opmyia.
HepaBnoBecusie mporeccel. Jduddysus, nuddys3us depe3 MeMOpaHbl, 0CMOC, OCMOTHYECKOE
JIaBJICHUE M €r0 poJib B JKU3HEAEITEIbHOCTU pacTeHui. Termmonepenadya. BHyTpeHnHee TpeHwue.
BripakeHne HEpaBHOBECHBIX IPOLECCOB 4Yepe3 OO0OOLICHHbIE TEPMOAMHAMUYECKUE CHIIBIL.
CootHomienne B3aumMHOcTH Omncarepa. PeanbHble ra3wl, ypaBHeHue Ban-aep-Baanbca,
KPUTHUYECKAs] TOUKA, peajbHble U30TEPMbI, CXKMKEHUE Ta30B. DIIyKTyallud U CaMOOpraHu3aIus
npu (a30BOM Mepexojie ra3-KUAKOCTh. KHUIKOCTH, TOBEPXHOCTHOE HATSDKEHHUE B JKUIKOCTSIX,
OXJIAXACHUE KUAKOCTH TIPU HUCIAPEHUHU, TEPMOPETYJSALMS PACTEHUH U KUBOTHBIX.
CmauuBarolye 1 HecMaduBaromiye xuakoctu. Kanumisapasie siBinenus, popmysna Jlamnaca.

DJ1eMeHThI TEPMOJIMHAMHUKH

[lepBoe Hauano TepMOIMHAMHUKH, H3OMPOIECCHI, aAradaTUUYECKHIl MPOLECcC, OXJaKICHUE
ra3oB Mpu aanabaTUYeCKOM pACHIMPEHUH M TIOTy4YeHHEe HU3KUX TeMIiepatyp. YpaBHEHUE
Ilyaccona u ero BbBoa. Kiaccuueckass Teopusi TEIUIOEMKOCTEH, MPUYMHBI OTKJIOHECHHS
pPEANBbHBIX TEMJIOEMKOCTEH KaK (YHKIIMHM TEMIIEPATypbl OT PE3YJIbTaTOB KIACCHYECKOW TEOPHUH.
PaGota wmaeanpHOrO raza B pasIWyHBIX Tporeccax. OOpaTUMbie W HEOOPATHMBIC ITHUKJIBIL.
TennoBsle MamuHbl ¥ 1UKI KapHo, BTOpoe Havano TepMoauHaMuku. KoMipeccuoHHbIE
XOJIOIMJIBHUKY U TEIUIOBbIE HACOCHL. DHTPOMHUS KaK TepMOJIMHAMUYeckuil noreHiuan. dopmyna
JUISE SHTPONMU HUJealbHOTO Taza. Teopema KapHo u 0000IIeHHWE MOHSATHS SHTPOIHH Kak
TEPMOJMHAMHYECKOro noreHuuaia. CBsi3b SHTPONUH C MUKPOCOCTOSIHUSIMH HJEAIbHOTO Ta3a.
CrartucTrueckoe TOJIKOBAaHUE SHTPOMHUH. DHTPOIHUS U CTENEHb BhIpOkAeHUS cucteMbl. Dopmyna
bonbsimana. DHTponusa u uHGopManusa. Bo3pactanue SHTpONHMH MPU HEOOPATHMBIX TpoIleccax
Ha IIPUMEPE BBIPABHUBAHMS TEMIIEPATYPhI IBYX HaXOJSALIMXCS B KOHTAKTE HArpeThIX TEJ U MpHU
BbIpaBHUBAHMM JAaBIIEHUH B JBYX 4YacTsaX cocyna c ra3oMm. lleppoe u BTOopoe Hauana
TEPMOJMHAMHUKH, U JKUBBIE OPTaHU3MbL. [1oHITHE O TepMOAMHAMUKE HEOOPATUMBIX TPOIECCOB U
OTKPBITBIX CHUCTEM. ODHTPOIUS B CHUCTEME OpraHu3M - OKpyKaromas cpeaa. [IpousBoactso
SHTPOIIMU B HEPABHOBECHOMU cpezie U Teopema lIpuroxuna.

Pa3znea 2. DiieKTpU4ecTBO 1 MATHETH3M

JJleKTpUYeCKNe U MATHUTHbIE SIBJICHUS



IloHaTHEe O MOJIAX, MOJA CKAISPHBIE U BEKTOPHBbIE. XapaKTEPUCTUKU BEKTOPHBIX IIOJICH:
HaIPSKEHHOCTh, NOTOK, IUPKYJIALUS, CUIOBBIE IMHUNA BEKTOPHOIO 1nojst. Cynepno3uuus mnoyieu,
3apspl, 3aKOH COXPAHEHHUS 3apsI0B.

B3anmoneiicTBre HEMOABUKHBIX U IBMKYIIUXCS 3apsiaoB, DU3NUECKUN CMBICII MAarHUTHOTO
nosst. Ilome Ttoueunoro 3apsiga (3axkoH Kynona) u cucremsl 3apsanoB. [lone gumoss.
DNEeKTPOCTaTUUECKOE MOJIe MOJIEKYJbl U XUMUYeCKue peakuuu. MHTerpanbHas ¢opma 3akoHa
Kynona, Teopema 'aycca (nepBoe ypaBHeHne MakcBesuia). BeiBox hopmyn st HanpsiKEHHOCTH
3JIEKTPOCTATHYECKUX TMOJIEN 3apspDKEHHOrO MPSAMOro IMPOBOJA, IUIOCKOCTH, KOHJIEHCATOpA.
Pabora mepemerieHust 3apsiia B 3JIEKTPOCTATUYECKOM IIOJie, MOHATHE MOTeHuuana. Bropoe
ypaBHeHHe MakcBesuia JUIsl JIEKTPOCTaTUKK B MHTErpaibHOU opme. DiIeKTpruueckas eMKOCTh
OJTHOTO TIPOBOJHMKA M JABYX MPOBOJHHUKOB, KOHJCHCATOPHI, padoTa IO 3apsiiIke KOHJIEHCATOPOB.
OHeprusi IEKTPOCTATUYECKOTrO NoJid. M3MeHeHne HanpsyKeHHOCTH 3JIEKTPUYECKOTrO IO MpU
BBEJICHUU AUBJIEKTPHUKA, MOJIAPU3YEMOCTb AMAJIEKTPUKA, AUAIEKTpUYECKas HMPOHULAEMOCTb.
W3meHeHne AU3IIEKTPUYECKOW MPOHUIAEMOCTH MPU XUMUYECKHX PEaKUUAX U UCIOJIb30BAaHUE
3TOro 3¢ deKxra. IIEKTPUIECKoe Toje B MPOBOAHUKAX. [IOHATHE O TOKE MPOBOAUMOCTH, BEKTOP
TOKa W cwia Toka, nuddepennuanpHas ¢gopma 3akona Owma. IlepBoe mpaBunmo Kupxroda.
[IpyunHa NOSBICHUS 3JIEKTPUYECKOTO TOKA B MPOBOJHHUKE, (U3UUYECKUN CMBICT TOHSATHS
CTOPOHHUX JJIEKTpUUYECKUX cujia. BbiBox 3akoHa Oma st Bcedl uenu. Bropoe mpaBuiio
Kupxroda. MarnuTHoe moOje NPSAMOro TOKA, OOBSICHEHHE €ro TOSBICHHUS HAa OCHOBAaHUH
PEIATUBUCTCKUX MpeAcTaBieHui. VHTerpaibHble ypaBHeHHMsT MakcBemia il IOCTOSIHHBIX
MarHuTHbIX 1oJied. [IpuMepbl BBIYMCIICHHs] HAIPSHKEHHOCTEHM MAarHUTOCTATUYECKUX ITOJICH.
3akon buo-Caapa-Jlammaca. B3aumopeiictBue moneit u 3apsiioB (ToxoB). dopmyna Jlopeniia
JUIL CHJIbI, JCHCTBYIOLIEH Ha 3aps] CO CTOPOHBI JJIEKTPUYECKOTO M MArHUTHOTO IIOJEH.
[TpuHIMIT NENCTBUS MACC-CIIEKTPOMETPOB M UX IPUMEHEHHUS B XUMHUH. IHIyKIIMOHHBIE SIBJICHUS,
TpaHchopMaTopbl, (GHU3UYECKHE MPUHLUUIBI HX AelcTBUS. OJkcrparoku. llomHas cucrema
MHTETpaJbHbIX ypaBHEeHHN MakcBemna. CMbICT WIEHOB CHUCTEMBbl YpaBHEeHUM Makcsema,
OMUCHIBAIOLIUX SIBJIICHUSI, CBA3aHHBIE C U3MEHEHUSAMHU IJIEKTPUUYECKUX U MAarHUTHBIX BEJIMYUH BO
BpeMeHU. B3anMOCBs3b 3JEKTPUYECKUX W MATHUTHBIX MEPEMEHHBIX IOJIEH, 3JIEKTPOMArHUTHOE
nose u wusnydeHue. Ilonms nBwkymuxcs 3apsaoB. M3iydeHue 31€KTPOMarHUTHOIO I1OJIS
HEpaBHOMEPHO ABHXKYyIIMMCS 3apsaaoM. «Ilapagokcy» aroma.

Pa3nen 3. OnTuka u aromHast pusnka

JJIeKTPOMArHUTHOE U3JIyYeHHEe U ONITHKA

CB00OIHOE 3JIEKTPOMAarHUTHOE TOJ€ U €ro CYIIECTBOBAHUE B BHJE 3JCKTPOMATHUTHOM
BoiHbL.  [lomepeyHocTh  AMEKTpOMArHUTHBIX ~ BOJMH.  CKOpPOCTB  pacmpOCTpaHEHUs
3JIEKTPOMArHUTHBIX BOJIH U cr1ocoObl ee n3mepenust. [llkana anekTrpoMarHuTHBIX BOJIH. CrIOCOOBI
TE€HEpaIMU U UCIOJb30BaHUE B HAYKE U TEXHUKE BOJIH Pa3JIMYHBIX YaCTOT.

SIBneHus, OMHMCHIBaeMble BOJHOBOW TeopHuel cBeTa. VHTepdepeHIUs cBeTa, YCIOBHUS
MOSIBJICHUS CTATUYECKOW MHTEepPEpEeHLUMOHHONW KAapTUHBI, MHTEp(epeHIuss NpH pazleleHun
(¢poHTa BOJHBI, MPOCBETIICHHE ONTUKU, HHTEP(EPOMETPHl M UX HUCHOJIb30BaHUE. Dypbe-
crektpomeTpsl. [lonstue o ronorpaduu. Jdudpakmus, nudpakmus na mend. DokycupoBka
3IIEKTPOMArHUTHBIX BOJH M CBSI3b pa3Mepa AU(PaKIMOHHOIO IMATHA C pa3MepaMu pe(IeKTopoB.
OcoOCHHOCTH OpraHU3alMKM PAJAUOJIOKAIMOHHOM CITYXKOBI. YCIOBUSA TIEpexoia OT BOJHOBOU
ONTUKU K reoMeTpuueckoil. 3oupl dpenens, 30HHAsA M1acTuHKa OpeHens kKak (HOKyCUpyOmUni
anemeHT. JudpakunoHHas pemerka Kak Iucreprupyromas cucreMa. AHajlu3 cocTaBa CBETa Mo
JUTMHaM BOJH. PeHTreHoBckasi nudpakius, moHsTHe 00 oOpaTHBIX AU(PAKIMOHHBIX 3a7adax,
PEHTT€HOCTPYKTYPHBI aHalu3 M €ro OCOOEHHOCTH TPUMEHUTENBHO K OHOJOTHYECKUM
oobekTaM. IlpoctpanctBennas crpykrypa JIHK wu PHK. [dudpakuuonnsnii mnpenen
paspemiaromieil CmocOOHOCTH ONTHYECKUX MPUOOPOB.

CBerT U BELIECTBO, TOHATHE O BTOPUYHBIX BOJIHAX, Pa3Ac/ieHUE S3HEPIUH HA FPaHULE pa3aeia
a3, pe30HAHCHBIM XapaKTep B3aWMOJICHCTBUS CBETa W BemiecTBa. Jlucmepcus, KIacCHYECKOe
00BsICHEHHE 3aBUCHUMOCTH KO3(UIIMEeHTa MPeIOMIICHUSI CBETa OT JJIMHBI BOJHBI MaJalOIIEro
cBeTa. JSIBleHMEe JOBOWHOIO  Jy4ENpeJIOMJIEHUs, NOJApU3alMs  CBETa  KPUCTAJLIAMHU.



[Tonsspu3oBaHHBI CBET, ONTHUYECKAass AKTUBHOCTH, CAXapOMETPHUsSI, HCIIOJIb30BAHUE SIBJIICHUS
BpallleHUsl TUIOCKOCTH MOJIIPU3alUuu B MOJIEKYJsipHON Ouonorun. ®orodpdext u KBaHTOBas
npupona ceera. Kpyr siBieHHid, 00bSICHUMBIX C KBAHTOBOW TOYKHU 3PEHUSI, MUKPOCKOTTHYECKOE U
MaKpOCKOITMYECKOE B OMNTHKE. J[BOMCTBEHHOCTh MPHUPOJABI CBETA. 3aKOHBI MOIJIOLIECHUS CBETA,
MOHITHE O HEeMMHEWHBIX A dekTax. OCHOBHBIC AJIEMEHThI KOHCTPYKIUU CHEKTPO(HOTOMETPOB.
3aKOHBI OCBEILIEHHOCTH, 3aBUCUMOCTh OCBEILIEHHOCTH OT BUJAa OCBETUTEIIEH.

DJieMeHThI YYeHUs 0 CTPOEHUH BellecTBa

OcoOeHHOCTH TMOBEACHHUS MUKpodacTull. [IpuHIUIBI OonucaHus MOBENEHHUS MHKPOYACTHII,
BOJIHOBasA (DYyHKIIMS, COOTHOIICHHE HeompeaeaeHHoCcTel, BonHa ne bpoiinsa. Iocrynarsr Bopa.
Vpasuenune lllpenunrepa (BpeMeHHOE U CTAllMOHAPHOE), PU3HUESCKUI CMBICT BXOJSAIIUX B HETO
yieHoB. Pemenue craunoHapHoro ypaBHeHus llpeaunrepa st 4acTUUBI B OJHOMEPHOM
MOTEHIMAIBHOM SIIHUKE U YAaCTULbI HA OKPYKHOCTHU. Y CIIOBUS IMOSIBJICHNSI KBAHTOBBIX SIBIICHUM.
Brnusanue w™accel u  obOnacTm  JIOKanM3aluu  dacTuil. JIBymepHas MOTEHIMAlbHAs —sMa,
BBIPOXKJCHUE KBAaHTOBBIX COCTOSIHUWA WM CHSATHE BbIpOXKIeHUA. [loTeHnManpHas siMa KOHEYHOU
IyOMHBI W BIMSHUE €€ TUIYOMHBI W IIUPHHBI Ha YPOBHU DHEPIHMH YacTHUIBL. BO3MOXHOCTH
JIOKaJIU3allMk YacTHIBI B MPOCTpaHCTBE. TyHHENbHBIM 3¢ (deKT. 3amojHeHHe YpPOBHEH W
npuHuun Ilaynu, nmonHas 3HEprusi COBOKYIHOCTH JIEKTPOHOB B KBAHTOBOW CUCTEME. Y POBHU
SHEPIHH B aTOME BOJIOPOJA, IEPEXOAbI MEKAY YPOBHAMHU. HIMBUAYaIbHOCTh CIIEKTPOB aTOMOB
U DMHUCCHOHHBIA CIEKTPAIBbHBIN aHaM3. MeTammudeckass MOJENb MOJEKYIbl U OOBSICHEHUE
KOppEJSINK IIBETHOCTU BelecTBa U 3(dekTa conpsiKeHus XMMUUECKUX CBSA3€M B MOJIEKyJax.
HopMmanbHast 1 MHBEpCHas 3aCEIE€HHOCTh KBAaHTOBBIX COCTOSIHMM. llormomienue, cCnoHTaHHOE U
BBIHYXKJIeHHOe m3nydeHus. Koaddumumentsr Diinmreitna. @opmyna Ilnanka. Ycunenue cBera
IIPY NIPOXOKICHUM UePE3 MHBEPCHO 3acesieHHYIo cpenay. Ilonarue o na3epax.

®dusznyeckass MpUPOJa XUMHYECKOW CBS3M. DJEKTPOHHOE CTPOEHHUE MHOTOAJIEKTPOHHBIX
aTOMOB, THOpHIM3ANNs, OOBICHEHUE TPUYNH TOSBICHUS MPOCTPAHCTBEHHBIX (OPM MOJIEKYIL
[IpyHIMIT MaKCHMaIIBHOTO MEpPEKpbIBaHMs. BHyTpeHHee BpaleHue B MOJIEKYJIaX U €ro poJib B
OMOXMMHYECKHX peaknusx. J[BKeHHWe 4YacTHIl B MHOTOATOMHBIX MOJEKYyJaX W BHUIBI
MOJIEKYJISIpHOM criekTpockonuu. CUMMETPHS MOJIEKYJ U MOsBIEHUE MPaBUII 0TOOpA.

DOTOXUMHUYECKHE PEaKIMU U OCOOCHHOCTH MOTEHIUAThHBIX MOBEPXHOCTEH OCHOBHBIX U
BO30Y)KICHHBIX  JJIEKTPOHHBIX  COCTOSHMH B  Mojekynax. Pacmag momekyn — mpu
doroBo30yx)neHusx. Dusmdeckas npupona (oTocuHTe3a. TpaHCHOPT IHEPrUH  IMPHU
dboTocuHTe3e. 30HHAS CTPYKTypa OJICKTPOHHBIX COCTOSHHM KPHUCTAUIOB. 3alOJIHCHHBIC U
HE3alOJIHEHHbIE 30HBI. YpoBeHb Depmu. IIpoBOIHMKH, IOIYIPOBOIHHUKU U JUDJIEKTPUKH.
Oco0eHHOCTh MPOBOJUMOCTH B TIOTYIIPOBOJHUKAX.

CucremaTuka 3JIEMEHTAPHBIX 4YacTHUIl. 3aKOHbI B3aMMONPEBPAILCHUM 4YacTHI, sJI€pHBIC
peakuuu, aedext maccol. CTpoeHHe sep, SAEpHbIE CUIIbI, YCTOWYUBBIE U HEYCTOMUYUBLIE s/Ipa,
€CTEeCTBEHHAas] M MHCKYCCTBEHHAs pPaJMOAKTUBHOCTh. 3aKOHBI PaJMOAKTUBHOIO pacmaja.
[TpyHIMIIBI  pagUOAKTUBAIIMOHHOTO aHaiu3a. «MeueHnsle» atoMmbl B Ouonoruu. Ilytum
UCIIOJIb30BAHUS SJIEPHOUN SHEPTHUH.

3aKOHOMEPHOCTH Pa3BUTHS

[lonarue o0 sBomouuu B (uszmke, OMONOTHM M JAPYrMX Haykax. [IpoTHBONOJIOXKHOCTH
HaIIPaBJIECHHOCTEMN 3TUX ABOJIFOLMOHHBIX ITpoueccoB. [lyTh npeogonenns npoTuBoOpeyus.

Bpemst B kiaccuueckom Mmupe. Poiib mepHOIUYECKUX M HENEPUOAMYECKUX MPUPOTHBIX
poueccoB B (pOpMHPOBAHUU MOHATHUS BpeMeHU. VIHBapMaHTHOCTh MPOCTEUIINX (PUINYECKUX
3aKOHOB OTHOCHUTEJIBHO CMEHBI 3HaKa BpemeHU. HepaBHOBeCHBbIE NPOILECCHI B CIOXKHBIX
CUCTEMaXx U MOsBJIEHUE CTpeibl BpeMeHU. Poib ciyyaltHbIX (pakTopoB B (pOPMHUPOBAHUH CTPEIIBI
BpeMeHu. DnykTyaluu, MosBJICHUE CaMOOPTaHU3aLMU B OTKPBITHIX CUCTEMax M IepepacTaHue
baykTyanuu B Makpockonudeckuid s dexrt. Ponp Oudypkanuii. IloBegeHue »HTponuu B
OTKPBITBIX CUCTEMAX.

JlonmoJIHUTEJIbHOCTh, COOTBETCTBHE, MPOTrHO3. OOIHOCTH (PYHIAMEHTAIbHBIX BHIBO/IOB
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[TpuHIMT AOMOTHUTENBHOCTH M €ro BCeOoOIHOCTh. Vcmonbp3oBaHue MoJeNnel SBICHUN U
00BEKTOB B Ipollecce IMO3HaHMUSA KakK CJEJICTBHE MNPUHIMIA JONOJHUTEIbHOCTH. OOpaTHbIE
3aJaud, CyObeKTUBHBIH (akrop mpu wux pemeHud. OrpaHUYeHHOCTh  MPUHIUIA
JI0Ka3aTeIbHOCTH B Hayke. [IpMHIMI CcOOTBETCTBHUsA, HaOIIOfaeMble U HEHAOJI0JaeMble
BeNMYMHBI B (Qu3uke. TpeboBanus k (opMupoBaHHuio (Gu3nuecKkux Teopuidl. Pacmmpennoe
NOHMMAHHAE NPHHLHINA AeTepMUHM3Ma. Clly4allHO€ M 3aKOHOMEPHOE B NPUPOJE U IPENEb
NPUMEHUMOCTH Hay4yHOro MporHo3a. Hayunelii mporHo3 B Hayke o0 oOmectBe. Pusuka u
kubepHeTHka. Ciensiye CUCTEMBbl U YIIPaBJICHHUE.

4.2. Coaepxanue JeKIHM

HaumenoBanue nexknuu
/11

Koi-Bo

qacoB

1. | DBomronust U COBpeMEHHBIE MOJenu (HU3NUEcKOor KapTHHbI Mupa. CoBpeMeHHas
¢u3nka Kak KyjiabTypa HaOJIOJEHUN, MOJEIUPOBAHUSA, HKCIEPUMEHTAIBHOTO
UCCIIEIOBaHUsI U KOJIMYECTBEHHOI'O IIPOrHO3MPOBAHMS SBJIEHUN Npupoisl. Poib
(Gu3MKN B Pa3BUTUU TEXHUKU M arpONPOMBIIUIEHHOr0 Mpou3BojacTBa. Kunemartnka
MaTepUAIbHOMN TOYKHU. Koopaunathsiii METOJI OIIMCaHUsI IBUKECHUH.
Kunematnyeckoe  ypaBHCHME  [BIDKCHMS M OHpeeseMble 110 HEMY
KMHEMATUYECKUE XapaKTEPUCTUKH.

N

2. | BektopHbiii crioco® ommcaHus ABWKEHUH. BekTopsl mepemernieHus, CKOPOCTH,
YCKOpPCHUA. YrioBeIe XAapPaAKTCPUCTUKU ABUKXCHUA I10 OKPYXHOCTH. DIIEMEHTHI
peNATUBUCTCKONM MexaHuKHu. [locTynaTel crneruaibHOW TEOPUH OTHOCUTEIBHOCTH.
[IpeoOpazoBanus Jlopenna. CnoxkeHue ckopocteil. OTHOCHUTENBHOCTh JIMHBI
OTPE3KOB U JUIUTEIBHOCTH BPEMEHHBIX HHTEPBAJIOB.

3. | luHamuka MaTepuaJbHOM TOYKM M IOCTYNAaTEIbHOTO JBHYKEHUS TBEPIOrO TeEIa.
[Ipuniun  oTHOcUTENBHOCTU. 3akoHbl HbtoroHa. Buabsl cwn.  JluHamuka
BpalllaTeIbHOIrO IBUKEHUSA. MOMEHT cuibl. MOMEHT nHEpIMH. 3aKOHBI COXPAaHEHUS
UMITyJIbCa M MOMEHTa uMmyibca. MHepuuanpHble M HEMHEPUUAIBHBIE CHCTEMBI
orcy€ra. CUIIbl HHEPLMH ITPU PA3JIUYHbBIX BUJAX JBUKECHMUSL.

4. | Pabota, MoOmHOCTH U OHeprusi. MexaHudeckas paboTa M MOIIHOCTh TPH
MOCTYIATEIbHOM U BpalllaTeIbHOM JABMKeHMsIX. KuHeTHueckas sHeprus u teopema
0 KUHETUYECKOHN IHEPTUU.

KoHcepBaTuBHbBIE CWJIBI M TOTEHUManbHasg 3Heprus. [Ipumepsl MOTEHLMANIBHBIX
noJieil. 3aKOH COXpaHEHHUs] JHEPTUU B MEXAHHUKE.

5. | Mexanuueckue konebanus. Kunematuka rapmoHuyeckux koseOanuii. CrokeHue
Kosie0aHui. AKYCTHUECKUE PE30HATOPHI.

Jlunamyka  rapMOHWYeCKMX  KojieOanui.  JluddepeHnmanbHoe  ypaBHEHHE
KosiebaHui. 3aTyxaronye U BBIHYXKACHHBIE KojieOaHus. MexaHMYecKuil pe3oHaHcC.
MasTHuKH.

6. | Mexannueckue BOJHBL. BomHOBOe ypaBHenwe. Bunbl BoiaH. WHTepdepenums,
nudpakiys ¥ qucnepcus BoH. BoHbl 1 uHGopmanms.

7. | OCHOBHBIC TIOJIOKEHHUSI MOJIEKYISIPHO-KHHETHYECKOW Teopun. MpeanbHbIid ras.
OcnoBHoe ypaBHeHne MKT u ypaBHEeHHE COCTOSIHUS W€AIBHOTO Tasa.

8. | ArperatHbie coctosiHus M (Da3oBbIe Tiepexoabl. PeanbHbie ra3pl. CKMKEHHE Ta30B.
Ocobennoctu  xkuakoro  cocrostHua.  Crtpoenne  kpuctamioB.  JledekTs
KPUCTAIIINYECKOTro cTpoeHus. [IpouHOCTh U MIACTUYHOCTb.

9. | SBnenus mnepenoca. Juddy3us, TEmIONpoBOAHOCT W BHYTPEHHEE TpPEHHUE.
MonekynapHO-KMHETUYECKask TEOPHUS SIBJICHUM MepeHoca.

10. | OcHOBBI TEpMOAMHAMUKU. BHYTpEHHSs SHEPTHsI U IEPBOE HAYAIO0 TEPMOJIUHAMUKH.
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Paborta wm TemmoéMKOCT, Ta3a MpU PA3IUYHBIX Mpoleccax. Btopoil 3akoH
TepMOI[I/IHaMI/IKI/I. TGHJIOBI:IQ JOABUTATCIIN U XOJOAWJIbHBIC MAIIIMHBI. KHI{ TCIIJIOBBIX
JIBUTATEJIE W CTAaTUCTUYECKUU CMBICI BTOPOIO 3aKOHa TepMmoauHaMuku. [loHsTue
sHTporuu. [loHATHE O TepMOIMHAMMKE HEOOpPAaTHMBIX MPOLIECCOB M OTKPBITHIX
CHCTEM.

11.

OnexTpuueckuil 3apsn. B3aumopnelicTBue 3apsaoB. DIEKTPOCTaTUYECKOE IIOJIE.
Bektop wnHanpsxénHoctn. Pacuér anektpocrarnueckux —noisied. IloTeHuman
AJIEKTPOCTaTHYEeCKOro  moist. Pabora 1mo  mepememieHuro  3apsfoB B
JNEKTPOCTATHYECKOM ToJIe. [Torennnan u IPagucHT IOTEHLIHANA.
OKBUIOTEHIIMAJIbHBIE [IOBEPXHOCTH.

12.

BemectBo B smexrtpudeckoM 1mosie. IlomspHble M HENOJSIpHBIE MOJIEKYIIBI.
[onspusanus JIUDBIEKTPUKOB. Bexkrop CMEILLECHUS. [IpoBoaHMKH B
NEKTPOCTATHYECKOM I0JI€. DIEKTPOEMKOCTh NPOBOAHUKOB. KOHIEHCATOPEI.

13.

ITocTosiHHBIN 3neKTpUUecKUid TOK. 3akoH OMa. DnekTpoaBKylas cuia. Ilpasuna
Kupxropa wu pacu€rer amektpuueckux 1enedd. Kmaccumueckas — teopust
ANEKTPONPOBOAHOCTH. BpiBox 3akona Owma. Ilpupona cBepXIpoBOAMMOCTH.
Hocutenn  TOoka B pa3sinWyHbBIX  NPOBOJHHUKAX.  DJIEMEHTBHl  TEOpPUH
anekTponpoBogHocTd.  IlomynpoBomuuku.  ITomynmpoBOIHUKOBBIE — MPHOOPHI.
OneMeHThl (U3UYECKON dSJIeKTpOHWKH. KOHTaKTHBIE SBIEHWUS B MeTalaX |
IIOJIYIIPOBOJIHUKAX. YCIEXH COBPEMEHHOW IIOJIYIIPOBOJHUKOBOM KOMIIBIOTEPHOMN
TeXHUKH. buotoku n ouonndopmartuka.

14.

MaruuTtHOE mosie. B3anMoIencTBrUE 3NEKTPUUECKUX TOKOB. Pacu€Thl MarHUTHBIX
nosnei. 3akoH buo-Casapa-Jlannaca. MarHuTHbBIE CBOMCTBA BeliecTBa. [ua-, mapa-
u ¢eppomarnetuku. JlomeHbl. DeppuThl. DIEKTPOMATHUTHBIC CEMapaTophl B
arpouH)xeHepuu. JleiicTBUE MArHMUTHOTO TOJSI HA JJIEKTPUYECKUA TOK |
IBIDKYIIUECS 3apsokeHHble vacTuipbl. Cuna Ammepa u cuna Jlopenna. Oddekt
Xomna. DNeKTPOIBUTATENH.

15.

OnexkTpoMaruuTHas MHAyKIMs. 3akoH @apaznes u npasuino Jlenma. Mexanusm
Bo3HUKHOBeHMs1 JJIC wunaykumu. ['eHeparopel rapmonuueckoit OJJC wu
TpanchopmaTopbl. UHAYKTUBHOCTh MPOBOAHUKOB. DHEPTHsl MAarHUTHOTO TIOJIS.

16.

[Tepemennsblii anekTpruyeckuil Tok. Llenu nepemennoro Toka. 3akon Oma s neneu
nepeMeHHoro Ttoka. [lonHoe comnpoTuBIeHUE MEepeMEHHOMY TOKy. Bekrophas
nuarpamma. Pe3oHaHc B 1IeNsIX EpeMEeHHOr0 TOKa.

17.

OnexkrpomarauTHoe mosie. O6o00meHue 3akona @apasnes. 3aKoH MOTHOro Toka. Tok
CMENIeHUsl. DJIEeKTpOMarHUTHbIE BOJHBIL. YpaBHeHuss MakcBemna. Cucrema
ypaBHeHu MakcBemna B nuddepeHmaibHoi U uHTerpaibHON Gopmax. BekTop
YmoBa-IloitnTunara. [lasnenue cera. ['apmonumdeckwii ocumsuistop. CBoOOmHBIE
ANEKTPOMAarHWTHBIE KojeOaHus. 3aTyxalolude | BBIHYXKICHHBbIE KoJeOaHUs.
Pe3onanc.

18.

l'enepanus, mnepemaya W OpUEM  DIIEKTPOMArHUTHBIX  BOJIH.  OTKpPBITHIN
KosiebaTenbHbIi KOHTYp. [IpuHImn paboTsl paguonepeaaTyuka U paauonpuéMHUKA.
Mopynsuus W JIETEeKTUPOBAHUE JJIEKTPOMArHUTHBIX BOJIH. Paguonmoxkanus u
teneBuaeHue. lllkana 30€KTpOMarHUTHBIX BOJIH. Pa3inuHble auana3oHbl 4acTOT
ANIEKTPOMArHUTHBIX BOJIH, UX XapaKTepHbIE OCOOCHHOCTH U TEXHUYECKUE CPEACTBa
ux nosydeHus. Vcnonp30BaHne BUAUMBIX YIbTPA(QHOIETOBBIX U JPYTUX U3TydSHUN
B PACTEHUEBOJCTBE U )KUBOTHOBOJICTBE.

19.

DneMeHThl reoMeTpudecko onTUKU. OCHOBBI T€OMETPUUECKON ONTUKH. POpMYyJIbI
Openens. [Ipuanun oOpaTUMOCTH CBETOBBIX Jydei. [Ipubopsl reomerpuveckoit
OonTUKU. DOTOMETPHUSL.
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20. | Dnementsl BosHOBOM onTtuku. I[lpumamun [roiirenca. MuaTepdepenmus caera. 2
KorepeHTHOCTh M ONTHUYECKHUH XOI Jy4del. YCIOBHS MakCUMyMa M MHHHMMYyMa.
HNutepdepomerppl. Dnementsr  ronorpadun. Judpakums cBera. [lpuHiun
Ioiirenca-®penens. Audpakuuonnas pemérka. Cnexrporpadus. dudpakius
PEHTT€HOBCKHX JIy4eil.

21. | BaumopelicTBue U3NydeHHs ¢ BemiecTBoM. [lonsipu3anys cBeTa Mpu OTpakeHUH U 2
npenomieHun. J[[BoiiHoe mydenpenomiieHMe. ONTUYECKM aKTUBHBIE BEIIECTBA.
Caxapumerpsl. UckyccTBeHHasi aHM30Tponus U €€ ucnoiib3oBaHue. HopmanbHas u
aHOMaJIbHAs aucriepcusi. TermoBoe u3nydeHne. AOCOTIOTHO 4€pHOE TeNO. 3aKOHBI
Kupxroga, Credana-bonbumana u Buna. ®opmyna I[lmanka. Onrtuueckas
nupometpusi. Dororddext. BHemHMA, BHYTPEHHUNH U BEHTUIBHBIA (HOTOA(DPEKT.
VpaBuenue Oinmreiina. Ilpumenenue ¢dotosnementoB. Ddpdexr Kommnrona.
JIIOMUHECIIEHTHOE  U3JIy4YEHHUE. buomromunecneHIus. doTobduoornyeckue
mpoueccel.  DoTtocuHTe3.  TepMoauHamMuKka ©W = MeXaHU3M  (OTOCUHTE3a.
buosnepreruka.

22. | DneMeHThl KBaHTOBOW MexaHuku. KopnyckynsipHO-BOIHOBOM ayanu3m. [udpakuums 2
31eKTpoHOB. CooTHOILIEHUsT HeonpeAaenEHHocTe. YpaBHuenue lllpenunrepa. Atom
BOJOpPOJAa. OHepreTHueckne ypoBHH artoma. [loTeHmman BO3OYKIeHUS U
nonmzauuu. Iloctymarel  bopa. WM3nydeHue © = MOTJIONIEHHWE  SHEPTHUH.
Bonopononono6usie HoHbL. CTPYKTYypa CIIOKHBIX aTOMOB. DHEPreTHUECKUE YPOBHU
B CiI0XHbIX aroMax. I[lpunmun I[laynu. OnTtudeckwe CHEKTPbl M CHEKTPbI
PEHTTEHOBCKOTO U3ITy4YECHUS. Ilepuoanueckas cucrema 3JIEMEHTOB
J.N.Menneneena.

Hroro 44
4.3. Conep:xanue 1a00paTOPHBIX 3aHATHI
Ne . Kon-Bo
i HaumeHnoBanue 1a00paTOpHBIX 3aHATUN 4acoB
1 | U3yyeHne MexaHMYECKOTO JBMKEHHsI Ha MalllMHEe ATByla 2
2 | Onpenenenre MOMeHTa HHepUUHU MasTHUKa O0epOeka 2
3 | OnpeneneHrie MOMEHTa HHEPLUU METOJIOM KPYTHIJIBHBIX KOJICOaHUM 2
4 N3ydenue koneOaHul MaTEMaTHYECKOT0 MAasgTHUKA U OTPEJIeNIEHNEe YCKOPEHUS 2
CBOOOTHOTO Ma/ICHUS
5 | U3yuenue rapMOHUYECKHX KOJCOAHUI C ITOMOIIBIO MPY>KWHHOTO MasITHUKA 2
6 | M3yuenue 3aryxarommx KojaeOaHUI MpH BHYTPEHHEM TPEHUH 2
7 Ornpezenenne BI3KOCTH KUIKOCTH 110 MeTony CTokca 2
8 Omnpenenenue ATUHBI CBOOOJHOTO pobera MoJeKkynl u Koddduunenta 2
BHYTPEHHETO TPEHUs BO3AyXa
9 | UccnenoBanue 31€KTPOCTATUYECKOTO OIS 2

10 | M3mepenne EMKOCTH KOHJIEHCATOPA 2

11 | 3mepeHue conpoOTHUBIICHUSI POBOAHMKOB METOJ0M MOCTa Y UTCTOHA 2

12 | U3y4enwne nenu moCTOSSHHOTO TOKa 2

13 | 3mepeHue ropu30HTAILHON COCTABIISIFONIEH MAarHUTHOTO TOJIST 3eMIIH 2

14 W3yuenue nenu nepeMeHHOro TOKa U OnpesesieHiHe HHAYKTUBHOCTH KaTyIIKA 5

15 W3yuenne qudpakiuuu cBeTa 1 onpeaeIeHue JITUHBI CBETOBOW BOJIHBI TIPU
MOMOUTH TU(PAKIMOHHON PEIETKI

16 | Ilomydenue u aHAJIN3 TOJISIPU30BAHHOTO CBETA
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17 N3ydenue BpalieHus MIOCKOCTH MOJISPU3ALMH CBETA ONTUYECKH aKTUBHBIMU 4
BEIIECTBAMH
18 | MzydyeHune onTHYECKUX MUPOMETPOB 2
19 | M3yyenue 3akoHOB BHemHero Gporoadpexra 2
20 | AHanu3s crieKTpa U3IydeHUs ra30pa3psAHON JTaMIThI 2
21 | Ananu3 criekTpa M3JIy4eHHsl JJaMITbl HaKaJIHMBaHUs 2
HTroro 44
4.4. ConepxkaHne NPAKTHYECKUX 3aHATHI
Ne . Kon-Bo
HanMmeHoBaHMe MPaKTUYECKUX 3aHATUN
111 qacoB
1 Kunemaruka 2
2 Jlunamuka 6
3 3aKOHBI COXPAHCHHS 4
4 Mexannueckne KoineOaHusl U BOJTHBI 6
5 DJIEMEHTHI MOJICKYJISIPHOM M CTAaTHCTHYECKOM (PU3UKHU 6
6 DEMEHTBI TEPMOAUHAMUKHI 4
7 DIIeKTPOCTaTHUKA 4
8 ITOCTOSIHHBIN TOK, DJIEKTPUYECKUAE LENTH U MATEPUAIIBL. 4
9 [TocTosiHHOE MarHUTHOE TOJIE 4
10 DJIEKTPOMArHUTHBIE KOJICOAHUS U BOJTHBI. 4
11 I'eomeTprueckas ¥ BOJIHOBast ONITUKA 4
12 KBanrtoBas ontuka 4
13 | DneMeHTH KBAaHTOBOM MEXaHUKU M aTOMHOM (pr3HKH 4
14 ATOMHOE SI7IPO ¥ DJIEMEHTAPHBIE YaCTUIIHI 4
HTroro 60
4.5. Buabl 1 coiep:KaHue CaMOCTOATEILHON padoThl 00yYarommxcst
4.5.1. Buasr caMocTOsTEIbHOM pabOThI 00YJarOITUXCS
Bunbr caMocTosTenbHONW pabOThl 00yJarOIIHXCs KommndaecTBo yacos
[ToaroroBka K MPaKTUYECKUM 3aHATUSIM 44
[ToaroroBka K J1aOOpaTOPHBIM 3aHSATHSM U K 3alTUTE 44

1a00paTOPHBIX pabOT

CaMocTosTenbHOE U3YUYE€HHE OT/IEIbHBIX TEM U BOIIPOCOB 61

HToro 149
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4.5.2. ConepxaHue CaMOCTOSTEILHON pabOThl 00yJarOIUXCs

Ne Komn-Bo
HaunmenoBanue TeM 1 BOpocoB

n/m 4acoB

1. Kunemaruka. 3amaum OaJUIMCTUKHM, HaBEJIEHUS HaA ILeNb, ONTUMHU3ALUU 10
JBWKEHUS, UX IPUMEHEHUE B arPOUHKEHEPHH.

2. Juaamuka. PeaktmBHOe nBmxeHue. JIBmwkeHue HeOeCHBIX Tell. [lomérer B 10
KOCMOC. Y CTOMYMBOCTb IBUKECHHUSI. [ MPOCKOIIBI.

3. 3akoHbl coxpaHeHus. llepegaya MOIIHOCTH B MEXAHMYECKUX CHUCTEMax.
[Ipobnema 6e3omopHoTO NBIKEeHHS. [IpoOiema BEYHOro ABUTATENS MEPBOTO 10
pona.

4, Mexannyeckue KojaeOaHus W BOJHBL. PacdéT KOHKPETHBIX COCTOSHUH H 10
orpeeNieHue COOCTBEHHBIX YACTOT KOJIEOATEIbHBIX CUCTEM

3. DneMeHThl MOJICKYJIIPHOH ©  cTaTUCTHYecKor ¢dm3uku. OcobeHHOCTH
KUIKOro cocTosiHus. [ToBepXHOCTHOE HATSXKEHUE, CMAuMBaHUE, KaWJLUISAPHI. 10
[TouBeHHas Biara v MOJUB PACTECHUM.

6. DJIeMEHThl TEpMOJMHAMUKHU. TemioBasi >HEpPreTMka W €€ SKOJIOTHYECKUU 10
acnekT. TenjIon30JIsusl, METOIbl SKOHOMUHU TEILJIA.

7. OnektpoctaTuka. CTaTHYeCKOE€  SJEKTPUYECTBO.  DJIEKTPU3AIMSA  TeEl. 10
JIBr>KeHUE 3apsKEHHBIX YaCTUIl B JJIEKTPUUECKUX MOJISIX. AHAJIOTHUU MEXKITY
ANEKTPOCTATUYECKUM U TPABUTAILIMIOHHBIM MOJISIMH.

8. IToCTOSIHHBIN TOK, NEKTPUUYECKUE LIENU U MaTepUasbl. DJIEKTPUIECKUI TOK B 10
XKUIKOCTSAX M ra3ax. KopoHHBINA paspsn. DaeKTpoPuiIbTPHI.

9. [TocrosaaHoe MarmuTHOe mnoJie. llocTositHHBIE MarHuTbl. MarsuTHoe moJie 10
3emnn. /JIBMKEHME 3apsDKEHHBIX YacTHIl B MAarHUTHBIX Moisx. Macce-
CHEKTPOMETPHSI.

10. | DmekTpoMarHuTHbBIE KojeOaHus W BoJHBIL. M3o0perenue pammo. [lepemaua 11
curHasioB. Pannocssa3p u panuonokanus. MUKpOBOJIHOBAsI TEXHUKA.

11. | 'eomerpuueckast ¥ BOJIHOBasi onTuka. OnTuyeckue n3o0paxkeHus. MexaHusm 8
3penust, AeekTol 3peHus. OnTHYECKUe IBICHH B aTMOcdepe.

12. | KBantoBas ontuka. JliomuHecueHmsa. BreiHyKIeHHOE U3JIy4eHHE U 8
onTHYeCKue KBaHTOBbIe reHepaTopbl. dortonwsl. OmbiTr bére, sddekt
Komnrona.

13. DneMeHThl KBaHTOBOW MEXaHWKH M aToMHOW (pu3uku. IloctaHoBka 3amad o 8
IBUKeHUH MuKpouactuil. OmnepaTopsl (U3HUECKUX BeIWYMH. KBaHTOBBIE
COCTOSIHUSI.

14. | AtoMHOE s1pOo M 3J€MEHTapHble 4acTUllbl. VMOHM3MpyrOmKe H3JIydeHus u 8
OLICHKa MX JEHCTBUS Ha MaTepualbl M JKUBBIE OpPraHU3MbL. MeToIblI
U3MEPEHUS] WMHTCHCUBHOCTM MOHU3MPYIOIIUX W3Iy4yeHUl. EcTecTBEHHBIN
paguamoOHHBIN (QOH.

15. | ®u3uka MoJekya. DHepreTudeckue YpoBHH  MoJekyld. OOMmeHHoe 6

B3auMoieicTBHE. MoJeKyisipHble CHeKTphl. [IpuHIMI paboThl KBAHTOBBIX
TEHEpaTOpPOB. JEKTPOHHBIM IapaMarHUTHBIM pe3oHaHc. llomumepsr u
KUJKHE KpucTauibl. OCHOBHBIE BUbI KOJUIEKTUBU3ALMU MOJEKYI. SIBieHHE
PaANOAKTUBHOCTU. BUIbl paiiOaKTUBHOTO pacraja. 3aKOH paguOaKTUBHOTO
pacnana. CraOuiabHble U pPagUOAKTHBHBIE  M30TONBL.  [IpuHIMIIBI
paZAMoOaKTUBALIMOHHOTO aHaiu3a. SaepHble peakuuu. MexaHu3M SIEpHBIX
peaknuii. [lenmnas peakums aenenus sigep «MedeHbIe» aTOMbI B OHOJIOTHH.
IlyTH UCnOJIb30BaHUs AAEPHON SHEPIUH.
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16. OneMeHTapHble  yacTulbl.  Krnaccudukamus  AIEMEHTapHBIX — YaCTHII. 6
B3aumMomnpeBpaiiaeMocTb  3JIEMEHTApPHBIX — YacTUI. MeToAbl  YCKOpEHHS
qacTull. AHTHYAacTUIBI W aHTHBemiecTBO. CoBpeMeHHas (u3MKa W
arpourxeHepus. BemectBo u mone. OOBEKTH U MPOLECCHl. JBOIOLMOHHBIC
IpoIlecCchl  MPeoOpa3oBaHUs MaTepHH. BellecTBEHHbIE, JHEPreTHYECKUE,
3JIEKTPOMArHUTHBIE W MH(OpPMAIMOHHBIE MpeoOpa3oBaHus OUOOOBEKTOB.
PazButne arpodusuku, OWOMEXaHWKH, OHOPU3UKH, OHWOIHEPTETUKH,
O61onH(pOPMATHKH, OMOTEXHOJIOTHH U arpOMH)KEHEPUH.

17. | CoBpemenHas ¢uszndeckast KapTuHa Mupa. Poib Gpu3uku B pa3BUTUN TEXHUKH 4
1 arpornpoOMBIIIJICHHOTO ITPONU3BOACTBA.
HTtoro 149

5. YueOHO-MeTOAMYECKOE 00ecedeHrne CaMOCTOATEIbHOI padoThl 00y4ar0IMXCs
10 JUCIUILINHE

Y4eOHo-MeTonu4YeCKre pa3paboTku uMmeroTcst B Hayunoit 6ubnuoreke ®I'BOY  BO
HOxH0-Ypansckuiit 'AY:

1. OcHOBBI BHOpallMOHHON MEXaHMKH [DJIEKTPOHHBIH pecypc] : ydeO. mocoOue ams
CaMOCTOSITEIbHOW pPabOThl CTYACHTOB OYHOM H 3a04HON ¢GopM O0OydeHHUs HaIpaBIeHUS
noarotoBku 23.03.03 DOkcrutyaranusi TPaHCIIOPTHO-TEXHOJIOTMYECKHX MAIIMH U KOMIUIEKCOB /
HOxuHo-Ypansckuit I'AY, Unctutyr Arpounkenepuu ; coct.. E. M. bacapeiruna [u ap.] .—
Uensabunck: HOxHo-Ypanbckuit 'AY, 2016 .— 58 c. — JlocTyn u3 JOKaJIbHON CeTH
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonHoBast M KBaHTOBAs ONTHKA [DNEKTPOHHBINA pecypc| : METOAMUYECKUE YKA3aHUS U
3amanus 1o Gu3nke s 0aKaIaBpOB U CTYJASCHTOB MH)KCHEPHBIX CIlennaabHOCTel / cocT.: E. M.

Bacapeiruna [u ap.] ; FOxHo-Ypansckuii 'AY, Unctutyr arpoumnkenepun .— YensOHHCK:
Oxuno-Ypansckuit  I'AY, 2015 .— 41 c¢. — [Joctym U3 JOKWIBHOM  CETH
http://192.168.0.1:8080/localdocs/fisika/12.pdf. =~ —  Jloctryn w3  cetu  HHTepHeT

http://188.43.29.221:8080/webdocs/fisika/12.pdf.
3. Monekynsapraas ¢usnka [DIeKTpOHHBIA pecypc| : meroa. ykazanws / cocT.. E. M.

bacapeiruna [u ap.] ; IOxuo-Ypansckuit 'AY, UHCTHUTYT arpommxkeHepuu .— YenmssOMHCK:
IOxHno-Ypansckuit  I'AY, 2017 .— 20 c.— Jloctym U3 JIOKaJIbHOW  CETU
http://192.168.0.1:8080/localdocs/fisika/13.pdf. =~ —  Joctym w3  cetu  HurepHer

http://188.43.29.221:8080/webdocs/fisika/13.pdf.

6. ®oH OLIECHOYHBIX CPEACTB AJIsl IPOBEACHHUS
NMPOMEKYTOUHOH aTTecTAlMU 00yYaI0IMXCs N0 JMCHHUIJIMHE

Jlis yCTaHOBJIEHUs COOTBETCTBUSL YPOBHS IOJATOTOBKM OOy4aromuxcst TpeOOBaHUAM
@I'OC BO paszpaboran (GoHA OLIEHOYHBIX CPEICTB Il TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U
IPOBE/ICHUS] MPOMEXYTOUHON aTTeCcTallMM OOydaromMxcs no aucuuiuinHe. POHJ OLEHOYHBIX
cpencts npeacrtasieH B [Ipunoxenun Nel.

7. OCHOBHASI M JONOJTHUTEJbHAsI y4eOHasi JIUTePaTypa, Heo0X0AMMas 1JIsl OCBOCHHS
AUCHMILTAHBI

OcHoBHas U JOTIOHUTENbHAs yueOHas nuteparypa uMmeercs B Hayunoit Oubnuorexke u
AIIEKTPOHHON MHPOpMaImoHHO-o0pazoBarenbHol cpene DI'EOY BO HOxHo-Ypanbckuit [AY.

OcHoBHAaA:

I'padosckuit P.M. Kypc ¢usukm [DnektponHbI pecypce]: ydeb6. mocobue / P.U.
" I'paboBckuii - Mocksa: Jlanb, 2012 - 608 c. - Jloctyn k monHomy Tekcry ¢ caiita ObC
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http://192.168.0.1:8080/localdocs/fisika/11.pdf

1.2.

1.3.

1.4.

1.7

1.1.

1.2

1.3.

1.4.

1.5.

1.6.

1.7.

Jlans: http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=3178.

Npanos U. B. COopHHK 3a7a4 MO0 KypCyY OCHOBBI (DM3UKH U OMOPU3HKHU [ DIEKTPOHHBIN
pecypc]: / BanoB U. B. - Mocksa: Jlanb, 2012 - JlocTyn Kk mosHOMY TeKCTy ¢ caiita DbC
Jlans: http://e.lanbook.com/books/element.php?pll cid=25&pl1 1d=3802.

Jlusennies H.M. Kypc ¢usuku [Dnektponusiii pecype]: yueonuk / H.M. JluBeHieB -
Mocksa: Jlawp, 2012 - 672 c. - Joctyn k moimHoMmy Tekcty c caita OBC Jlans:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2780.

Mexanuka. MonekynsgpHas ¢(u3uka ¥ TepMOIMHAMMKa [DIEKTpOHHBIH pecypcl:
Ja00paTOPHBIN MPAKTUKYM IO (HU3UKE I CTYJEHTOB OYHON M 3a049HOU (HopM 0OydeHUS
no HanpasieHuto 140400 - "OnekrposHepreruka u snexrporexuuka" / YI'AA; coct.: E.
M. Bacapeiruna [u ap.] - Yensounck: UI'AA, 2012 - 140 c. - locTyn U3 JOKaIbHOM CETH:
http://192.168.0.1:8080/localdocs/fisika/7.pdf. -  Jdoctym w3 cetu  UuTepHer:
http://188.43.29.221:8080/webdocs/fisika/7.pdf.

CasenbeB 1. B. Kypc obuieit ¢pusuku: yued. mocodue: B 3 1. / U. B. CasenseB - CII0.:
Jlanb, 2007 - T. 1: Mexanuka. Monekymsipaas pusnka [DneKTpoHHBIN pecypc] - 432 c. -
Hoctyn K MOJHOMY TEKCTY c caira 9bC Jlanb:
http://e.lanbook.com/books/element.php?pll_id=71760.

CagenbeB U. B. Kypc obmieit ¢pusuku: yueGHOe mocodbue st CTYACHTOB By30B: [B 3 T.] /

. B. Casennes - CII0.: JIanp, 2008 T. 2: DnekTpuuecTBo U MarHeTu3M. Bomnbl. OnTrka
" [DnekTpoHHBIN pecypc] - 496 c. - Jloctyn k momHoMmy Tekcty c caiita OBC Jlanb:

http://e.lanbook.com/books/element.php?pll_id=71761.

CagenbeB 1. B. COopHUK BOMPOCOB | 3a7a4 M0 o0mIeH ¢usnke [DNeKTpOHHBIN pecypc]:
. yue0. nocobue / M. B. CaBenneB - Mocksa: Jlaup", 2016 - 288 c. - JlocTyn K MOJTHOMY
TekcTy ¢ caiita DBC Jlans: http://e.lanbook.com/books/element.php?pll 1d=71766.

JdononHureabHas

Bonwskenmreita B. C. Coopauk 3amay o oomemy kypcy ¢pusuku [Tekct] - C.-ITerepOypr:
Kuwxnsiit mup, 2003 - 328c.

Bonbkenmireiin B. C. CoopHuk 3amad no odmemy Kypey pusuku [Tekct]: Yued.mocodue
" st BTy30B / [lon pen.M.B.CaBenbeBa - M.: Hayka, 1990 - 397c.

I'pabosckuii P.U. Kypc ¢usuku [Dnekrponnsiit pecypc]: yued. mocobue / P.1.
I'pabGoBckuii - Mocksa: Jlanb, 2012 - 608 c. - JlocTyn kK moJIHOMY TEeKCTy ¢ caiita DbC
Jlans: http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=3178.

3ucman I'. A. Kypc o6mie#t puszuku [ DnektponHsiii pecype]: B 3-x 1./ I'. A. 3ucman, O.
M. Tonec - CII6.: Jlanb, 2007- T. 1: Mexanuka, MoJeKyssipHas pU3uKa, KoiaeOaHHus U
BOJIHBI [ DJIEKTPOHHBIN pecypce] - 352 c. - Jloctyn k motHOMY TekcTy ¢ caidta DbC JlaHb:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=508.

Npanos U. B. OcHoBsl puzuku un 6nodusuku [ IinekTpoHHbIi pecypc]: / MBanos U. B. -
Mocksa: Jlanb, 2012 - JToctyn k noaHoMy TekcTy ¢ caiita ObC Jlanb:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3801.

Hponos U. E. 3agaun no obmieit pusuxe [Inexrponnsiii pecypce]: / U. E. Upomnos -
Mocksa: Jlanp", 2016 - 416 c. - loctyn k noaHoMy TekcTty ¢ caiita ObC Jlanb:
http://e.lanbook.com/books/element.php?pll_id=71750.

Kanamaukos H. I1. [IpakTukyM 1o pemieHuto 3a/1a4 1mo oo0nemMy Kypey Gu3nKH.
Kone6anus u Bonmabl. Ontuka [OnekTponHnsblit pecypc]: / Kanamnnkos H.I1., KoxxeBHuKOB
H.M., Koteipso T.B., Cnupusn I'.I'. - Mocksa: Jlans", 2013 - JIocTym K NOJTHOMY TEKCTY C
caiita OBC Jlans: http://e.lanbook.com/books/element.php?pll 1d=38839.
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Kanamraukos H. 1. Ilpaktukym 1o pemeHuo 3a1a4 mno oouemy kypey Gusuku. OCHOBBI
KBaHTOBOU ¢u3uku. CTpoeHHE BemecTBa. ATOMHAs | siiepHas Gusnka [ DNeKTpOHHBIN
1.8. pecypc]: / Kanamnuuko H.I1., KoxeBuukoB H.M., Koteipno T.B., Criupun I'.T'. -
Mockga: Jlans", 2014 - Joctyn k moaHoMy TekcTy ¢ caiita ObC Jlansb:
http://e.lanbook.com/books/element.php?pll_id=49468.

Kanamraukos H.I1. @usuka. UnTepHeT - TecTHpoBaHKue 6a30BbIX 3HAHUN [ DNEKTPOHHBII
pecypce]: / H.IN1. Kanamaukos, H.M. KoxeBaukoB - Mocksa: Jlaas, 2009 - 150 c. -

" loctyn K noiaHoMy TekcTy ¢ caiita ObC Jlanb:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=172.

CasenbeB U. B. Kypc o6meit puzuku [Teker]: Yue6.mocobue st BTy30B. T.2.

110 OnektpruuecTBO U MarHeTu3M.Bomubel.Ontrka - 496¢. - M.: Hayka, 1982
COopnuk 3anad no ¢usuke [DnekTpoHHslil pecypc]: / P. L. bespepxnsis, H. H.
111 I'opoxosckuii, P. 1. I'pabosckuit; [Tog pen. P. 1. I'pabosckoro - Mocksa: Jlans, 2012 -

128 c. - loctyn k noaHoMy Tekcty ¢ caiita ObC Jlanb:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3899.

Iepuoauyeckue M31aHuA:

«IIpubopbl ¥ TEXHHWKA HKCIEpUMEHTa», «JlocTmkeHuss Hayku U TexHHKA B AIIK»,
«MexaHuzanusi H  OJEKTpU(UKALMA  CENbCKOro  Xo3siicTBa», «CHOUPCKUN  BECTHUK
CEIbCKOXO35MCTBEHHOW Haykm», «CellbCKOXO3SMCTBEHHbIE MAIMHBl U TEXHOJIOTHUNY,
«Poccuiickas cenbCKOX03IMCTBEHHAs HayKay», «CBETOTEXHUKA», « JHEPrOHAA30P».

8. Pecypchbl HH(pOPMALIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH « AHTEepHETY,
He00X0AUMBbIe 11l OCBOCHUS AMCLHMILINHBI

1. Enunoe okHO TOCTyIa K y4eOHO-METOANYECKUM pa3zpadboTkam https://roypray.pd
2. OBC «Jlanw» http://e.lanbook.com/
3. Vuuepcurerckas oudanoreka ONLINE http://biblioclub.ru

9. MeToauyeckue yKka3aHus 1Jisl 00y4aommXcs 10 OCBOEHUIO AU CHHUIITUHBI
YueOHO-MeToAMYeCKHEe pa3paboTku uMeroTcst B HayuHnoit OuOIMOTEKE W AJIEKTPOHHOU
uHpopMannoHHO-00pa3oBarenbHoi cpene PI'BOY BO FOxHo-Ypansckuit [AY:

1. OcHOBBI BHUOPAIIMOHHOW MEXaHHWKH [DIJIEKTPOHHBIN pecypc| : y4ed. mocodue st
CaMOCTOSITENIbHOW paboOThl CTYJIEHTOB OYHOM W 3a04HOMl (opM 0OydeHUs HampaBICHUS
noarotoBku 23.03.03 DkcrutyaTtarusi TpPaHCTIOPTHO-TEXHOJIOTHYECKUX MAIIMH U KOMILJIEKCOB /
IOxHo-Ypansckuit 'AY, UHctutyr Arpounkenepuu ; coct.: E. M. bacapsiruna [u ap.] .—
Yensabunck: OxHO-Ypanbckuii 'AY, 2016 .— 58 c. — Jloctyn W3 JOKJIBHOW CETH
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonHoBasg ¥ KBaHTOBasi ONTHKA [DJIEKTPOHHBIA PECypcC] : METOIUYECKHE YKAa3aHHUS U
3aJaHus 0 (pU3MKe Ui 0aKaliaBpOB M CTYACHTOB MH)KEHEPHBIX CIeMaibHOCTel / cocT.: E. M.

bacapeiruna [u ap.] ; FOxuo-Ypansckuit 'AY, UHCTHTYT arpommxeHepuu .— YenssOMHCK:
IOxHo-Ypansckuit  I'AY, 2015 .— 41 c¢. — Jloctym W3 JIOKaJbHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/12.pdf. =~ —  Joctym w3  cetu  HHrepHeT

http://188.43.29.221:8080/webdocs/fisika/12.pdf
3. MonekymsipHas ¢u3uka [DIEKTPOHHBIN pecypc| : MeTron. ykazanus / coct.. E. M.

Bacapeiruna [u ap.] ; FOxHo-Ypansckuii 'AY, Unctutyr arpoumnxenepun .— YensOHHCK:
Oxuno-Ypansckuit  I'AY, 2017 .— 20 c.— J[Joctynm U3  JOKaJbHOW  CETH
http://192.168.0.1:8080/localdocs/fisika/13.pdf. =~ —  Jloctryn w3  cetu  HHTepHeT

http://188.43.29.221:8080/webdocs/fisika/13.pdf.
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10. UudopmManmoHHbIe TEXHOJIOTHH, HCIOJIb3yeMble P OCYIIeCTBICHUT
00pa3oBaTeIbHOI0 MpoIecca Mo JUCIUILINHE, BKI0Yas epevyeHb NPOrpaMMHOro
odecnieyeHusi 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii OubnamoTreke ¢ TEPMUHAIBHBIX CTAHIMKA MPEJOCTABIISICTCS JOCTYN K 0azam
JTAHHBIX:

- Koncynerantlntoc (cripaBovHbBIC TPABOBBIE CHCTEMBI);

- Texakcnept (uaopmanronHo-cripaBouHas cucrema [’ OCToB).

[lepeveHb MUIIEH3NOHHOTO MTPOTPAMMHOTO 0OecTieueHus. PEKBH3UTHI MTOATBEPIKAAIOIIETO
JIOKYMEHTA!

OC cnen. naznau. «Astra Linux Special Edition» ¢ oducnoit mporpammoii LibreOffice
(IOYpI'AY) NePBT-14/1653-01-BY3 ot 14.03.2018 (beccpounas), MyTestXPRo 11.0 Cy6.
Jlor. Ne A0009141844/165/44 ot 04.07.2017, nanoCAD Dnektpo Bepcust 8.0 mokanbHas Ne
NCEL80-05851 or 23.03.2018, IIO «Maxima» (amamor MathCAD) cBoGoaHO
pacnpoctpansiemoe, 10 «GIMP» (amamor Photoshop) cBoGomuo pacnpocrpansemoe, I10
«FreeCAD» (ananor AutoCAD) cBoboano pacnpoctpansemoe, KOMITIAC 3D v16 Ne YII-15-
00053 ot 07.05.2015 (mumensus UI'AA), Beprukams 2014 Ne YII-15-00053 or 07.05.2015,
AntuBupyc Kaspersky Endpoint Security Ne 17E0-161220-114550-750-604 ot 20.12.16
(meiictByer mo 12.2018 r.), AutoCAD 2014 Cepuiinbiii Homep Ne  560-34750955 ot
25.02.2016.(deiicteyer 3 roma), Windows 10 HomeSingleLanguage 1.0.63.71, JloroBop Ne
11464 ot 09.12.16, JloroBop Ne 11434 ot 24.10.16 1., JoroBop Ne 11424 or 01.11.16 r.,
Jorosop Ne 11414 or 10.10.16 r., JoroBop Ne 11404 or 03.10.16 r., JloroBop Ne 1145Y or
06.12.16 1., JoroBop Ne 11444 or 14.11.16 r. MicrosoftOfficeProfessionalPlus2010
RussianAcademicOPEN 1 LicenseNoLevel Ne 47882503 67871967ZZE1212 APMWinMachine
12 Ne4499 or 15.09.2014 MicrosoftWindowsServerCAL 2012 RussianAcademicOPEN 1
LicenseUserCAL  Ne 61887276 or 08.05.13 roma, MicrosoftOffice 2010
RussianAcademicOPEN 1 LicenseNoLevel Ne47544515 ot 15.10.2010.

11. MarepuajbHO-TeXHHYECKas 0a3a, HeOOX0AMMAas VISl OCYIIeCTBJIEHUS
00pa3oBaTeIbLHOIO NMpouecca No JUCHUILINHE

HauMeHnoBanwue crieluanbHBIX IOMEIICHUN U TTIOMEIICHH JIJIsl CAMOCTOSTEIHbHON PabOTHI.
VYyeOHass ayautopus JUisl TPOBEACHUS 3aHATHM JIEKIIMOHHOTO, CEMHUHApCKOro THIIA,
TCPYIIOBBIX W WHAUBUAYAIbHBIX KOHCYJbTALMM, TEKYIIETO KOHTPOJISI U TMPOMEKYTOUHOU
arrectanuu 454080, YensObunckas o6i., r. Yensobunck, yn. Kpacnas, /38, ‘sHepreTmyeckuit
KOpITyC.
IlepeyeHb yueOHBIX J1a00OpPaTOPHid, ayAUTOPH A, KOMIILIOTEPHBIX KJIACCOB
1. Yuebnas nabopatopus 2053, ocHalieHHast 000pyI0BaHHEM ISl BBIMIOJIHEHUS paboT 10
pazneny «MexaHuKay.
2. Yuebnas nabopatopust 2093, ocHamieHHasi 000pyAOBaHUEM IS BBHITIOJIHEHUS paboT MO
pazaenam «OnTukay, «JIeKTPOMarHeTU3M».
3. Aynmurtopus 3103, ocHameHHass MYJbTUMEIUNHBIM KOMIUIEKCOM (KOMIIBIOTED,
BHJICOITPOCKTOP).

IlepeyeHb OCHOBHOIO y4e0HO-/1a00pPaTOPHOT0 000PY10BAHMUS

1.Crenn «OmpeneneHne YCKOPEHHsI CHIIBI TSKECTH C IIOMOIIBIO MaTeMaTHYECKOIo
MasiTHUKa».

2. Crenp «VccnenoBanue paBHOYCKOPEHHOTO JBUKCHHSI HA MAIlIMHE ATBY1a».

3. Crenp «OnpenenaeHre MOMEHTA HHEPIIMH Tela METOI0M KPYTHIIbHBIX KOJICOaHUI».

4. Crenn «M3y4eHne rapMOHHUYECKOTO KOJIEOaHUS C TIOMOIIBIO MPYKEHHOTO MasTHUKA.

5. Crenp «MccnenoBaHue 3aTyXarMUX KoJIeOaHUN».

6. Crenn «VccnenoBaHue MEKTPHUUECKOTO MOTIS.

7. Crenp «OnpeneneHre eMKOCTH KOHIEHCATOpa METOAOM CPaBHEHUSI.
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8. Crenn «VccnenoBanue ey MOCTOSHHOTO TOKa.

9. Crenn «MccnenoBanue 3akOHOB BHEITHETO GoTodhPeKrTar.
10. Crenn «lonyueHue 1 aHATU3 MOJISIPU30OBAHHOTO CBETA.
11. TlepconanpHbie KOMIBIOTEPHI (11 1mIT.).

12. UuHoBanuoHHbIe (pOPMBI 00Pa30BaATEIbHBIX TEXHOJIOT il

Bun 3agarusa
Jlexuu
S 713 13
dopMbI pabOTHI
AHaJIN3 KOHKPETHBIX CUTyallui + - +
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IIPHJ/IOKEHHUE Nel

®OH/I OHEHOYHbLIX CPEIACTB

JUISL TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IIPOBEICHUS IPOMEKYTOYHON aTTECTAllUU
obOyuaroruxcs o npucturiinae b1.6.17 ®u3uka

Hanpasnenue noarorosku 35.03.06 ArpouHskenepust

[Ipoduns TexHosornueckoe 000pya0BaHNe 1Jisl XPAHEHUS U MePepadOTKH
CeJIbCKOX0351iiCTBEHHOI MPOXYKIUHA

VYpoBeHb BhICIIET0 00pa3oBaHus — GakajJaBpuaT (MPUKJIATHOI)
KBamudukamnus — 6akaaaBp

®opma o0yueHHs — OUHAsA

YenaOuHckK
2018
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COAEPXKAHHUE

Komnerenmun ¢ ykazanuewm stana ux popmupoBanus B mporecce ocBoenus OITOIT
[Toka3zarenu, KpUTEPUH U LIKAIA OLIEHUBAHUS C(HOPMUPOBAHHOCTH KOMIIETEHIIUH
TumoBsle KOHTPOJBHBIC 3aJaHHUs WU (WIM) WHBIE MaTepHajbl, HEOOXOIUMBbIE IS
OLIEHKU 3HaHWH, YMEHHUH, HABBIKOB U (MJIM) OIBITA AEATEIbHOCTH, XapaKTEPH3YIOLINX
stan(sl) popMupoBaHus KoMieTeHIUH B mpouecce ocBoeHust OITOIT

Meroauueckue MaTepualsbl,

OTIPEIEIAIONINE TPOLETYPhI
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YMEHHI, HaBBIKOB U (WJIH) ONBITA JCSITEILHOCTH, XapaKTEPUIYIOMIMX dTar(bl)
(dbopMUpOBaHUS KOMITETEHITHHA
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1. KomnereHunu ¢ yka3aHueM dTamna ux ()OpMHPOBaHHUs B IpoLecce 0CBOCHHSA

o11o11

Kommnerenium no qanHo#i AUCIMIUTMHE GOPMUPYIOTCS HA Oa30BOM JTarle.

Kontponupyemsie KonTponmpyemsie pe3yinbTaTel 00ydeHHsI 10 TUCIHIIIHHE
PE3YIbTATHI 3HAHUSA YMEHHUS HaBBIKU
ocBoenus OIIOII
(KOMITETEHITHN)
OIIK-2 OO6yuarommiics OO0yuarommiics OO0yuarommiics
CIOCOOHOCTH K JIOJKEH 3HATH: | IOJDKEH YMETh: | TOJDKEH BJIQJICTh:
UCTIOJIb30BaHUIO OCHOBHBIC UCTIOJTb30BaTh HaBBIKAMHU  OIHCAHHS
OCHOBHBIX 3aKOHOB | ()M3MUYECKHUE 3aKOHBI, | OCHOBHBIE OCHOBHBIX
€CTeCTBEHHOHAYYHBIX | SIBJICHUSI W TPOIECCHI, | (pu3uueckre 3aKOHBI B | PU3UYECKUX 3aKOHOB,
JTUCIUILTAH B Ha KOTOPBIX OCHOBAHBI | MPOQecCHOHATBHON SIBIICHU I u
npoeCCHOHATTFHON | IPUHIUITBI  IEHCTBHSA | JESITEIBHOCTH - | mporueccos, Ha
eI TeIbHOCTH; 00BEKTOB (b1.5.17-Y.1) KOTOPBIX ~ OCHOBAHbI
npo¢eCCuOHATBHON MPUHLUIOB  JEUCTBUSA
e TEIbHOCTH - 00BEKTOB
(b1.b.17-3.1) npodeCcCHOHATBHON
JESITEIIbHOCTH -
(b1.b.17-H.1)

OIIK-4 OOyuatonmiics OO6yuaronuiics OO6yuarouuiics
CIOCOOHOCTH pelIaTh | JOJDKSH 3HATH! JOJKEH YMETh: | JOJDKCH BJIAJICTh:
WHXCHEPHBIC 3a/1a4l | OCHOBHBIC 3aKOHBI | UCIIOJIE30BATh HABBIKAMHU  PEIICHUs

C MCTIOJIb30BaHUEM | MEXaHUKH, OCHOBHBIC 3aKOHBI | MH)KEHEPHBIX 3a1ad C
OCHOBHBIX 3aKOHOB | DJIGKTPOTEXHUKH, MEXaHHKH, HCIIOJIb30BaHUEM
MEXaHUKH, THJIPABIUKH, AJEKTPOTEXHUKH, OCHOBHBIX  3aKOHOB
ANEKTPOTEXHUKH, | TEPMOIUHAMUKHU U | THJIPABIIHUKH, MEXaHUKH,
TH]IPABIUKH, TEIIOMaccoOOMeHa, TEPMOINHAMUKHI U | DJICKTPOTEXHHKH,
TEPMOJVMHAMUKU U | HEOOXOIUMBIC JUIS | TeTJIoMaccooOMeHa TUIPABIIHKH,
TEIUIOMAacCOOOMEHa | pelIeHUs TUIst pelIeH sl | TEPMOJAUHAMUKHI "
WHXCHEPHBIX 3a7ad - | MH)KEHEPHBIX 3aJad - | TeIioMaccooOMeHa -
(b1.b.17-3.2) (b1..17-Y.2) (b1..17-H.2)

2. Iloka3aTenu, KpUTEPHHU H WIKAJIA OLCHUBAHUS ¢(POPMUPOBAHHOCTH KOMIIETECHIN I

[Noxazatenu Kputepun u mkana orieHUBaHUS pe3yJbTaTOB 00yUYEHUS MO JUCLHUIUINHE
OLICHUBAHHUS _ _ _ _
(3VH) Henocrarounsrit JlocratouHsIit Cpennuii ypoBeHb | Bpicokuii ypoBeHb
YPOBEHb YPOBEHb
b1.b.17-3.1 | Obyuatomuiics He OO0yuarommiics OO0yuaromumiics ¢ OO6yuarommiics ¢
3HAeT OCHOBHBIE cimabo 3Haer HE3HAUYUTEIbHBIMU Tpedyemoii
¢buznyeckue OCHOBHBIE olMOKaMu 1 CTEIEHbIO MOJTHOTHI
3aKOHBI, SIBJICHUS dusnueckue OTIETbHBIMU ¥ TOYHOCTH 3HAET
U NPOLIECCHI, HA | 3aKOHBI, IBJCHUA U | NpoOenaMu 3HaeT OCHOBHBIE
KOTOPBIX IpOIIeCChl, Ha OCHOBHBIE ¢buznyeckue
OCHOBAHBI KOTOPBIX OCHOBaHbI ¢busnueckue 3aKOHBI, SIBICHUS U
HPUHIUITBL TPUHITUITBL 3aKOHBI, SIBICHUS U IPOIIECChI, Ha
neucTBus NeUcTBUS 0OBEKTOB IIPOLIECCHI, Ha KOTOPBIX OCHOBAaHbI
00BEKTOB npoeCCHOHATBLHON | KOTOPBIX OCHOBAHBI HPUHIUITBL
npogeccuOHAIbH NESITETbHOCTH — HPUHIUIIBI NelcTBUS 0OBEKTOB
Ol ESTEIILHOCTH JecTBUSL O0BEKTOB | MpodhecCHOHAIBHOM
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npodecCHOHATBHON

JeSITeTbHOCTH
JeSITeIbHOCTH
b1.b.17-Y.1 | Obyuaromutics He OO0yuarommiics OO0yuarommiics OO6yuarommiics
yMeer ciabo ymeer yMeeT yMeer
UCTIOJIh30BATh UCTIOJIh30BATh UCTIOJIh30BATh UCTIOJTb30BaTh
OCHOBHBIE OCHOBHBIC OCHOBHBIE OCHOBHBIE
dbuznveckue bu3nvecKue 3aK0oHbI | PU3NUECKHE 3aKOHBI | (PU3UICCKHE 3aKOHBI
3aKOHBI B B B B
npodeccuoHaIbH | TIpoeccroHanbHOlN | MpodeccuoHaIbHON | PO eCcCHOHATBHON
O IS TEIIBHOCTH JESITEIIbHOCTH JeSTEIbHOCTH C NeSTeNbHOCTH
HE3HAYNTEIIbHBIMU
3aTpyTHEHUSMU
b1.b.17-H.1 | Ob0yuaromutics He OO0yuaromuiics OO0yuaromumiics ¢ OO6yuarommiics
BIIQ/ICCT cimabo BrIajgeer HEOOIBIINMH CBOOO/IHO BiIaJIeET
HaBBIKAMU HaBBIKAMU 3aTPyIHECHUSMH HaBBIKAMU
MIPUMECHCHHUS PUMEHECHUS BIIa/ICET HABBIKAMU MIPUMECHCHHUS
OCHOBHBIX OCHOBHBIX IPUMEHCHHS OCHOBHBIX
¢buznvecKux ¢buznvecKux OCHOBHBIX duznueckux
3aKOHOB B 3aKOHOB B busnveckux 3aKOHOB B
npodeccuoHanbH | MPOodecCHOHATBLHOMI 3aKOHOB B npodeccroHabHOM
Oli IeATETbHOCTH JeSITeTbHOCTH npodeccCuOHATHLHON JeSTEeITbHOCTH
JESITEIILHOCTH
b1.b.17-3.2 | Obyuatomuiics He OO0yuarommiics OO0yuarommiics ¢ OO6yuarommiics ¢
3HAeT OCHOBHBIE cimabo 3Haer HE3HAUYUTEIbHBIMU Tpedyemoii
3aKOHBI OCHOBHBIE 3aKOHBI OmMOKaMu U CTETICHBIO TIOJTHOTHI
MEXaHUKH, MEXaHHKH, OTJICITbHBIMU ¥ TOYHOCTH 3HAET
ANEKTPOTEXHUKHU, | DIIEKTPOTEXHUKH, npobOenaMu 3HaeT OCHOBHBIE 3aKOHBI
THJIPABIIUKH, THJIPaBIIHKH, OCHOBHBIE 3aKOHBI MEXaHHKH,
TEPMOJMHAMHKH U | TEPMOJIUHAMHKH U MEXaHUKH, AJIEKTPOTEXHUKH,
TEIIOMAaCCOOOMEH | TEIIOMAacCOOOMEHa, | AJIEKTPOTEXHUKH, THJIPABIIUKH,
a, KOTOpbIe KOTOpBIC TH]IPABITUKH, TEPMOJIMHAMHKH U
UCTIONIB3YIOTCS B UCTIONB3YIOTCS B TEPMOJUHAMHUKHU U | TEIIOMAacCOOOMEHa,
pelIeHIH peleHuH TEIIOMaccoOOMeHa, KOTOpBIE
WHXCHEPHBIX WHKCHEPHBIX 337124 KOTOpBIC UCIIOJNIE3YIOTCS B
3a1a4 UCTIONIB3YIOTCS B peleHI
perieHnn WHXEHEPHBIX 33729
WH)KCHEPHBIX 3a/1a4
b1.b.17-Y.2 | Obyuatoumiics He OObyuarouuiics OO6yuaronuiics OOyuaronmiics
YMEET peniaTh ciabo ymeer YMEET peniaTh yMEET peliaTh
WH)XCHEPHBIC pemiarhb WH)XCHEPHBIC WHXCHEPHBIC
3a7a4uu C WH)KCHEPHBIC 3a7a4uu C 3a7a4uM ¢
MCIOJIb30BaHUEM 3a/1a4u ¢ HCIIOJIb30BaHNEM HCIOJIb30BaHUEM
OCHOBHBIX UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB | OCHOBHBIX 3aKOHOB
3aKOHOB OCHOBHBIX 3aKOHOB MEXaHHKH, MEXaHUKH,
MEXaHUKH, MEXaHUKH, AJIEKTPOTEXHUKH, ANEKTPOTEXHUKH,
DIIEKTPOTEXHUKH, | DIEKTPOTEXHUKH, THJIPABIIUKH, THJIPABIIUKH,
THJIPABIIUKHY, TH]IPABIUKH, TEPMOJWHAMHUKA U | TEPMOJWHAMHKH U
TEPMOJMHAMUKHU M | TEPMOJMHAMUKHU U | TEMJIOMAcCOOOMeHa | TerioMaccooOMeHa
TEIJIOMacCOOOMEH | TerjoMaccooOMeHa C
a HE3HAYUTEIbHBIMU
3aTPyIHECHUSMH
b1.5.17-H.2 | O6yy4aromuiicst He OO6yuaronuiics OO6yuatonuiics ¢ OOyuaronmiics
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BJIaJIeET ci1abo BiageeT HEOOJIBIINMA CBOOOHO BIIaZIEET
HaBbIKAMHU HaBbIKaAMH peLHeHI/IH 3anyI[HeHI/I$IMI/I HaBbIKAMNU peH_IeHI/I}I
pelreHus WHXCHEPHBIX BJIaJIEET HABBLIKAMU WHKCHEPHBIX
I/IH)KeHepHBIX 3a4a4u C peLHeHI/IH 3ada4u C
3a7a4HM C HCIIOJIb30BaHUEM WHXCHEPHBIX HCIIOJIb30BaHUEM
HNCITIOJIBb30BAHUCM OCHOBHBIX 3aKOHOB 3a4a4iu C OCHOBHBIX 3dKOHOB
OCHOBHBIX MEXaHHUKH, HCIIOJIb30BaHUEM MEXaHHUKH,
3aKOHOB ANEKTPOTEXHUKH, OCHOBHBIX 3aKOHOB DIIEKTPOTEXHUKH,
MEXaHHUKH, THJIPaBIIAKH, MEXaHHUKH, THJIPABIIMKH,
BHGKTpOTeXHI/IKI/I, TepMOI[I/IHaMI/IKI/I nu BHGKTpOTeXHI/IKI/I, TepMO,Z[I/IHaMI/IKI/I nu
THJIPABIIMKH, TEIIOMaccooOMeHa THJIPaBIIHKH, TEIIOMaccoOOMeHa
TepMO,Z[I/IHaMI/IKI/I n TepMOI[I/IHaMI/IKI/I nu
TENI0MaccooOMeH TemaomMaccooOMeHa
a

3. TunoBble KOHTPOJILHBbIE 3aaHUSA U (MJIH) MHbIE MATEPHAJIbI, He00X0AUMBbIE IS
OLIEHKM 3HAHUI, yMEHN M1 HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapPaAKTEePU3yOIINX
Tanbl GopMHUPOBaHUA KOMIleTeHIUI B nmpouecce ocBoenust OIIOII

TunoBble KOHTPOJIbHBIE 3aJaHUS U MaTepHalbl, HEOOXOAWMBIE A OLEHKU 3HAHMIA,
YMEHUH U HaBBIKOB, XapaKTepU3yIOIUX O0a30BbId 3Tanm (OPMHUPOBAHUS KOMIIETECHIMNA B
nporecce ocBoeHus OIIOII, comepkarcst B yueOHO-METOUYECKUX pa3paboTKax, MPUBEICHHBIX
HUXKE.

1. OcHOBBI BHUOPAIIMOHHOW MEXAaHHWKH [DIJIEKTPOHHBIN pecypc| : y4ed. mocobue st
CaMOCTOSITENIbHOW paboOThl CTYJIEHTOB OYHOM W 3a04HON (opM o0OydeHUs HampaBICHUS
noarotoBku 23.03.03 DkcrutyaTtarusi TpPaHCTIOPTHO-TEXHOJIOTHYECKUX MAIIUH W KOMILJIEKCOB /
IOxHo-Ypansckuit 'AY, UHctutyr Arpounkenepuu ; coct.: E. M. bacapsiruna [u ap.] .—
Yensaobunck: OxHO-Ypanbckuii 'AY, 2016 .— 58 c. — Jloctyn W3 JOKaJIbHOW CETH
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonHoBasg ¥ KBaHTOBasi ONTHKA [DJIEKTPOHHBIA PECypcC] : METOIUYECKHE YKa3aHHUS U
3aJaHus 0 (pU3MKe Ui 0aKantaBpoB M CTYACHTOB MH)KEHEPHBIX CIeHaabHOCTel / cocT.: E. M.

bacapeiruna [u ap.] ; FOxuo-Ypansckuit 'AY, UHCTHUTYT arpommxkeHepuu .— YenssOMHCK:
IOxHo-Ypansckuit  TI'AY, 2015 .— 41 c¢. — JlocTym W3 JIOKaJbHOW ceTu
http://192.168.0.1:8080/localdocs/fisika/12.pdf. =~ —  Joctrym w3  cetu  HurepHer

http://188.43.29.221:8080/webdocs/fisika/12.pdf
3. MonekymsipHast ¢u3uka [DIEKTPOHHBIN pecypc| : Meron. ykazanus / coct.. E. M.
Bacapeiruna [u ap.] ; FOxHo-Ypansckuit 'AY, Unctutyr arpoumnkenepun .— YensOHHCK:
IOxHno-Ypansckuit  I'AY, 2017 .— 20 c.— Jloctym U3 JIOKaJIbHOW  CETU
http://192.168.0.1:8080/localdocs/fisika/13.pdf. =~ —  Jloctrym w3  cetu  HHrepHer
http://188.43.29.221:8080/webdocs/fisika/13.pdf.
JlaHHbIE METONMYECKHE MaTepHalIbl UCIONB3YIOTCS MPU aHAJIN3€ KOHKPETHBIX CUTYyallHi
(em. .12 PILJY).

4. MeToguveckne MaTepHuaJIbl, ONpee/slue Npoue1ypbl OHeHUBAHNS 3HAHMM,
YMeHH i, HABBIKOB U (MJIM) ONBITA AeITEJIbHOCTH, XapaKTePU3yIUX dTan(bl)
(¢GopMupoBaHus KOMIIETEHUMH

B manHOM pazzeiie METOIUYECKHE MaTEpUaibl, ONPEACIAIONINE NPOLEAYPhl OLEHUBAHUS
3HaHWH, YMEHUH, HABBIKOB, XapaKTEPU3YIOMIUX 0a30BbIN 3Tan (OpMUPOBAHUS KOMIETEHITUN 11O
JUCHUITIIUHE ((CDI/ISI/IKa», MPUBCACHLI MPUMCHUTCIIBHO K KaXXJIOMY U3 HCIIOJIB3YCMbIX BH/I0B
TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTecTali 00yJarommxcsl.
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http://192.168.0.1:8080/localdocs/fisika/11.pdf

4.1. OueHo4HbIe cpeacTBA VIS NPOBEICHNS TEKYIero KOHTPOJISA YCIeBaeMOCTH

4.1.1. YcTHBIN OTBET HA MPAKTUYECKOM 3aHATHH

yCTHBIﬁ OTBET Ha HpaKTI/I‘IeCKOM 3aHATUA I/ICHOJIB3yeTC$I IJII OOCHKHM KaueCTBa OCBOCHUS
oOydJaronMcss OCHOBHOUM TpodeccroHambHON 00pa3oBaTeNbHON MPOTrpaMMBbl 1O OTAEIbHBIM
BOMPOCAM U T€MaM JUCHUIUIUHBL. TeMbl U TUIaHbl 3aHATUH (CM. METOJpa3paboTKu 1. 3) 3apaHee
cooOmarorcss  oOydaromuMmces. OTBET  OICHUBACTCS  OICHKOH  «OTJIUYHO», «XOPOIIOY,
((yI[OBJIeTBOpI/ITe.HBHO» nJIn «HGYI[OB.HGTBOpI/ITGHBHO».

Kpurepun orenku otBera (Tabi.) MOBOIATCA 1O CBEACHHUS OOYyYarOUIMXCs B Havaie
3asTHiA. O1ieHKa 00BSIBISETCS 00yJaroeMycsi HETOCPEICTBEHHO MOCJIE YCTHOTO OTBETA.

HIxana

Kpurepun oneHuBanus

Onenka 5
(oTIMYHO)

- 00yJaronuics MOJTHO YCBOMJI YU€OHBIN MaTepual;

- IIPOABJISICT HABBIKU aHAJIN34, 0606H_IGHI/I5I, KPUTHYCCKOI'0 OCMBICIICHUA
Y BOCHPUATHS MHPOPMAIINH, HABBIKH OMMCAHUSI OCHOBHBIX (PU3UUYECKHUX
3aKOHOB, SIBJIEHUW U MPOLIECCOB;

- Marepuajg W3JI0KE€H TpPaMOTHO, B OIPEICIECHHOW JIOTUYECKOH
MoCjaeaA0BAaTCIbHOCTHU, TOYHO HUCIIOJIB3YCTCA TCPMUHOJIOTHA;

- [OKa3aHO YMEHHE WJUIIOCTPUPOBATh TEOPETUYECKHUE TIOJIOKEHUS
KOHKPETHBIMU IIPUMEPAMHU, IPUMEHATh UX B HOBOM CUTYall1U;

- IPOJIEMOHCTPUPOBAHO YMEHHUE PellaTh 3a/1a4H;

- MOT'YT 6I>ITB AONMYIICHBI OAHA—ABC HCTOYHOCTU IIPU OCBCHICHUU
BTOPOCTETIEHHBIX BOMPOCOB.

OueHka 4
(xoporo)

OTBET YAOBJIETBOPSET B OCHOBHOM TPeOOBAHUSAM Ha OLICHKY «5», HO IPU
3TOM MMEET MECTO OJMH U3 HEAOCTATKOB!

- B YCBOGHHMH y4eOHOro MarepHasa JOMyLICHbl HeOONbIINe MpOOebl,
HE MCKa3MBIINE COIEPKAHNE OTBETA;

- B PELICHNUH 3aJ1a4 JONYIIEHbl He3HAYUTEIbHbIEC HETOUHOCTH.

Onenka 3
(YAOBIETBOPUTEIBHO)

- HENOJIHO WJIHA HEMOCIEN0BATEeIbHO PACKPBITO COAEPKAHUE MaTepHalla,
HO TMOKa3aHO o0Ilee MOHMMaHUE BONpPOCa MU MPOAEMOHCTPUPOBAHBI
YMEHMsI, JOCTATOYHBIE AJI JAJIBHEHUIIETO YCBOCHHS MaTepraa,

- MMEJHCh 3aTPyIHEHHs WIM JOMYIICHBl OIIMOKH B ONpEACTICHUU
NOHATUH, HCIONb30BaHUM TEPMHHOJIOTUHM, ONUCAHUM (PU3HYECKUX
3aKOHOB, SIBJIEHMH M IIPOLIECCOB, PELLIEHUH 3a/1a4, UCIIPABICHHBIE NIOCIIE
HECKOJIbKMX HaBOZSILUX BOIIPOCOB;

- HEMNOJHOE 3HaHHE TEOPETUYECKOro MarepHaia; OOydarouuiics He
MOJKET IPUMEHUTH TEOPHUIO B HOBOM CUTYyallHH.

OneHka 2
(HEYAOBIETBOPUTENIHHO)

- HE PACKPBITO OCHOBHOE COZIEpKAHKME YIeOHOTO MaTepuana,

- 0OHApy)KEHO HE3HAaHWE WJIM HEMOHUMaHWEe OoJybllel Win Haubosee
BaXHOU 9acTH yu4eOHOTO Marepuana;

- JIOTYIIEHBI OMMOKU B ONPENEICHUU TOHSATHH, MPH HCIOIH30BAHUU
TCPMUHOJIOTUH, B OINKUCAHUU (bI/I3I/I‘IeCKI/IX 3aKOHOB, SIBICHUU U
MPOIIECCOB, pEUNICHWH 3a/ad, KOTOpble HE WCIPABICHBI IOCIE
HCCKOJIbKUX HABOAAIINX BOIIPOCOB.

4.1.2. Otuer o nabopatopHoit pabore

Otuer mo nabopartopHoil paboTe UCHONB3YyEeTCSl MAJI1 OLEHKH KadecTBa OCBOCHUS

00y4aromuMcsi OCHOBHOH NpodeccHoHanbHOM 00pa3oBaTeNbHON MPOrpaMMBbl IO OTIEIbHBIM
TeMaM AucuuIuiiHbl. CozepkaHue U popma oT4yeTa IO J1abopaTOpHbIM paboTaM NMPUBOIUTCS B
METOAMYECKUX YKa3aHMsX K JaboparopHeiM pabotam (m. 3 POC). Coxepxanue ordyera u
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KPUTEPHH OIICHKH OTyeTa (TabJl.) MOBOAATCSA JO CBEIEHUS OOYYAIOIMXCsS B Hayale 3aHATHI.
Otder oOunEHUBAETCS MO YCMOTPEHHUIO TPENOAaBaTesl OLICHKOM «OTIUYHOY», «XOPOILIOK,
«YJOBJIETBOPUTEILHO», «HEYIOBIETBOPUTEIILHO» WJIM OLEHKOW «3aYyTEHO», «HE 3aYTCHOM.
OneHka «3auTeHO» CTaBUTCA oOydaromuMmcs, ypoBeHb 3YH KOTOpBIX COOTBETCTBYET
KPpUTCPUAM, YCTAHOBJICHHBIM I IIOJIOKUTEIIbHBIX OLCHOK (((OTJII/I‘IHO)), «XOpo1o»,
«YAOBIETBOPUTENBbHOY»). OlleHKa 00BABISAETCS 00ydaroImeMycsl HEIOCPEACTBEHHO Tocye caaun

oTueTa.
Hlkana Kpurepun oueHuBanus
- U3JI0’)KEHUE MaTepuaia JJIOTUYHO, TPaMOTHO;
- cBOOOIHOE BJIa/ICHUE TEPMUHOJIOTHEH;
OHCHKaS - YMCHHUC BBICKA3bIBATh U OGOCHOB&TB CBOU CYXKIACHHUSA IIPU OTBCTC Ha
(oTIHHHO) KOHTPOJIbHBIE BOTIPOCHI;
- YMCHHC OIMUCHIBATH q)HBH‘{eCKI/Ie 3aKOHBI, ABJICHUA U IPOUCCCHI;
- YMEHHE NMPOBOJUTH U OILICHUBATh PE3YJIbTaThl H3MEPEHU;
- CHOCOOHOCTH pelIaTh 3a/1a4H.
- U3JI0)KEHHE MaTepuasa JJOTHYHO, TPAMOTHO;
- cBOOOTHOE BIIA/ICHUE TEPMHUHOJIOTHEH;
OueHka 4 - OCO3HaHHOE IIPUMEHEHUE TEOPETUUYECKUX 3HAHMM IS OINUCAHUsA
(xoporto) (GU3MYECKUX 3aKOHOB, SIBICHUH W TMPOIECCOB, PEHICHUS KOHKPETHBIX
3aJa4, TMPOBEACHHUS M OLICHUBAHUS PE3YIbTAaTOB HM3MEPEHUN, HO
coJiep>kaHue 1 popmMa OTBETa UMEIOT OTACIbHbIE HETOUHOCTH.
- M3JI0)KEHHE MaTepuaia HeloJIHO, HEMOCIe0BaTEIbHO,
- HCTOYHOCTH B OHNPCACICHHUU HOHHTHﬁ, B NPUMCHCHHUU 3HAHUU JJISL
Ouerka 3 onucaHuss (U3MUECKHX 3aKOHOB, SIBIEHUH M IIPOIECCOB, peuieHns
KOHKPCTHBIX 3aa4, IPOBCACHUSA U OLICHUBAHUA PC3YyJIbTATOB U3MCPCHUMU,
(YZIOBJIETBOPUTEIHHO) .
- 3aTpyIHEHUSI B 000OCHOBAHUU CBOMX CYXICHMIA;
- OGHB.py)KHBaGTC}I HEAOCTAaTOYHO I‘JIY6OKOG IMOHUMAHUC HU3YYCHHOI'O
MaTepuaia.
- OTCYTCTBUC HGOGXO,Z[I/IMBIX TCOPCTUYCCKUX 3H3.HPII>1; AOIMYIICHBI OH_II/I6KI/I
B OINpEACNCHUU MOHATUN U ONMHCAaHUM (DU3HUECKUX 3aKOHOB, SIBICHUN U
Onuenka 2 MPOLIECCOB, MCKaXXE€H KX CMBICI, HE pEUIeHbl 3aJaud, HE MPABUIHHO

(HEYTOBIETBOPUTEIILHO)

OILICHUBAIOTCSI PE3YJIbTATHl N3MEPCHUN;
- HE3HaHWE OCHOBHOI'O MaTepuaia y4eOHOW MpOrpamMMmbl, TOMYCKAIOTCS
rpyObIe OITMOKY B U3JIOKEHUH.

HIxanaa

Kpurepun oneHuBanus

OLeHKa «3a4TEHO0»

- U3JI0)KEHHE MaTepuasa JOTUIHO, TPAMOTHO;
- cBOOOIHOE BJIa/ICHUE TEPMUHOJIOTHEH;

- YMEHHUE BBICKa3bIBaTh U O00OCHOBATH CBOM CYXKJCHHUS MPU OTBETE HA
KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHE OMHUCHIBATh (PUINICCKUE 3aKOHBI, SIBIICHUS U TIPOIIECCHI;

- YMEHHE NMPOBOJUTH U OILICHUBATh PE3YJIbTaThl H3MEPEHU;

- CIOCOOHOCTBH peliaTh WHKCHEPHBIC 3a7aud (JIOMYCKaeTCs Haludue
MaJIO3HAYUTENIbHBIX OIMIMOOK WJIM HEJOCTATOYHO TOJHOE PAaCKPHITHE
CONlep’)KaHWE BOMpOCa WM TOTPEIIHOCTh  HENPUHIUITHAIBEHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OLeHKa «He 3a4TEHO)

- OTCYTCTBHE HEOOXOJUMBIX TEOPETUYECKUX 3HAHUM; JOMYILIEHBI
OLIMOKH B ONPEICICHUN MOHATHHA M ONUCAHUM (PU3NUYECKUX 3aKOHOB,
SBJICHUN W TMPOLIECCOB, MCKAXKEH WX CMBICI, HE PELICHBI 33/Ja4y, HE
MPABUIIBHO OLIEHUBAIOTCS PE3yIbTaThl U3MEPEHUIA;

- He3HAHUE OCHOBHOT'O MaTepHaja yueOHOW MporpamMmbl, JOIMYCKAIOTCS
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\ rpyObIe OITMOKY B U3JIOKEHUH.

4.1.3. AHann3 KOHKPETHBIX CUTYyaluil

AHanu3 KOHKPETHBIX CHUTYallMd MpenanojaraeT ayAauTOpHyl0 paboTy wiu  paboTy B
Ipynnax Juisi aHaluM3a W PELICHHs KOHKPETHBIX  MPOOJIEMHBIX CUTYalluil, ¢ KOTOPBIMH
00yJaromuMcsl IpUIETCS CTOJIKHYThCS B Oyaymiedl mpodeccHoHanbHON AEATENbHOCTH, T. €.
pa3IUYHBIX  CIIOCOOOB  JIEHCTBUS B  JAaHHOW CHUTyalldd, B3STBIX B OCHOBHOM U3
npodeCCHOHAIBHON TIPaKTUKU. B Tmporecce aHaim3a W PEIICHUs] KOHKPETHBIX CUTYyaIui
oOydJaromnuecss AEHCTBYIOT MO aHAJIOTHU C peaJbHON NMPAKTUKOW, OIMHUPAIOTCS HA CBOW OIBIT,
UCIOJIB3YIOT TIOJyYEHHBbIE TEOPETUYECKHWE 3HAHUS W ydarcs MPUMEHSITh MX Ha [paKTHKE.
JlaHHBIA BUJ IEATETBHOCTH MO3BOJSET HE TOJIBKO O0Yy4aTh aHAJIM3y U aJTOPUTMaM PELICHHS
pEeaIbHBIX MPAKTUYECKUX CUTyallUi, HO U HAYYUTh YMEHHE B3aMMOJEICTBOBATDH JIPYT C IPYTOM.
IIpumepsl cuTyanuii ¥ 3aJa4d Ha OCHOBE METOJA aHalM3a KOHKPETHBIX CHUTYallUH
npeUiaraloTcsi B Metoanyecknx ykazaHusx (cMm. m. 3 ®OC). [ns pa3peuieHuss KOHKPETHBIX
CUTyarii 0oOydJaroniuecss MOTYT BbIOpaTh CTaHAAPTHOE PEIICHHWE, WCIOb3ys IMOJ00HBIE U
KOHKpETHbIE 00paslibl, BHIOpAaTh ONTHUMAJIBHOE pPEIIEHUE, CPaBHHUBAs C JAPYTUMHU MOAOOHBIMU
CUTyallUssSMA M  BUJOU3MEHSISI UX, a TaKKe IOUCK HOBOTO pEIIEHUS €ClIH CHUTyalus He
BCTpeyanach B MPaKTUYECKON JeSITEIbHOCTH.

[[Ixana 1 KpUTEpUU OIIECHUBAHMSI OTBETA 00YUAIOMIETOCs MPECTAaBICHBI B TAOIHUIIE.

Hlkana Kpurepun ouneHuBanus

BBISIBJICHHE TIPH3HAKa MPOOJIEMBI, YeTKass M KpaTkas (OpMYyJIUPOBKA
npo0JieMbl; BBIPAOOTKA PA3TUYHBIX CIIOCOOOB ACHCTBHS B JaHHOU
CUTyallMu;  pa3pabOTKa KPUTEPHEB pEUICHUsS TPOOJIEMBI, BBIOOD
JYYIIeTo PEUICHUs, OMUPAsCh KaK Ha aHAJIU3 IMOJOXHUTEIbHBIX, TaK U
OTPHIIATENBHBIX TIOCIEACTBUN; aHaIN3 HEOOXOJUMBIX PECypCOB IS
pa3penicHust CUTYaIHH.

OLeHKa «3a4TEHO0»

OTCYTCTBHE HEOOXOJUMBIX TEOPETHUECKUX 3HAHUH; JTOMYIICHBI
OLIMOKK MPU BBISIBICHUM MpPHU3HAKA MPOOJIEMBI U ee (POpPMYIUPOBKH;
HEJOCTAaTOYHO TIOJIHOE PACKPBITUE CIIOCOOOB JEWUCTBUS B JaHHOU
OLieHKa «HE 3a4TEHO»
CUTYaIlUH; HE pa3paboTaHbl KPUTEPUHM PEUICHUS MPOOJIEMBI;
JOTIYCKalOTCS MPUHIUIHAIIbHBIE OIIMOKU MPHU aHaIUu3e HEOOXOJUMBIX

PECYpCOB [Tl pa3pelieHns CUTYallUH.

4.2. llpouenypsbl ¥ OLIEHOYHbIE CPEACTBA JJIsl IPOBeIeHHUs IPOMEKYTOYHOM
arrecTauuu

4.2.1. Dx3aMeH

Ok3aMeH sBiseTcsi (OpMON OIEHKM KayecTBa OCBOEHHUS OOydalolIMMCsS OCHOBHOM

npodeCCHOHAIBHON 00pa30BaTEILHON MPOrpaMMBbI IO pa3zeiaM AUCIUIUIHHBL [lo pe3yapTaTtam
9K3aMeHa 00YJaroIIeMyCsl BHICTABIISIETCS OLIEHKA «OTIUYHOY, «XOPOIIO», yTOBICTBOPHUTEIHLHOY
WIH «HEYIOBJIETBOPUTEIHHOY.
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DK3aMeH MO0 JIUCUUIUIMHE MPOBOAUTCS B COOTBETCTBUU C PACMHCAHUEM MPOMEKYTOUHOU
aTTecTallid, B KOTOPOM YKa3bIBaeTCid BpPEMsI €ro IMpOBEIEHHUS, HOMEpP ayIuTOPUHU, MECTO
MPOBEJICHUS KOHCYJIbTAIlMU. Y TBEPXKIACHHOE paclUCaHUEe pa3MellaeTcs Ha HWH(POPMAIMOHHBIX
CTEHJIaX, a TAaK)Ke Ha OUITMATILHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHUMN I TPOMEKYTOUHON aTTeCTAllMU OOYYAIOIINXCSl YCTaHABITUBACTCS
paboueil mporpaMMoi ITUCHUIUIMHBI M JOBOJUTCS JO CBEIEHUA OOydaroluxcs B Hadyale
ceMecTpa.

DK3aMeHbl TNPUHUMAIOTCA, Kak MpaBuiio, Jekropamu. C paspelieHds 3aBelyroIIero
kadenpoll Ha SK3aMeHEe MOXET MPUCYTCTBOBAThH MpENoiaBaTeinb Kadeapsl, IPUBICYCHHBIN IS
NOMOIIM B IpHEeMe 5K3aMeHa. B ciayuyae OTCYTCTBUS BEAYIIETO IpernojaBaTeisi 3K3aMeH
NPUHUMACTCS TIPEToAaBaTesieM, Ha3HAYeHHBIM PAaCIIOPSKEHUEM 3aBEAYIOMIETO Kadeapoil.

[IpucyrcTBHE Ha 3K3aMeHe MperojaaBareseil ¢ apyrux kadeap 0e3 COOTBETCTBYIOIIETO
pacmopsbKeHHsI PEKTopa, MPOpeKTopa Mo y4eOHOW pabore wiu JaekaHa ¢GakyinbTeTa He
JIOTTYCKaeTCsl.

OOyuaronuecss Ipu SIBKE Ha 9K3aMeH 00sf3aHbl MMETh NpU ce0e 3a4eTHYI0 KHUXKKY,
KOTOPYIO OHU NPEIbBISIIOT 3K3aMEHATOPY.

Jlnst mpoBeeHHsl HK3aMeHa BEAYIIMil MpenojaBareiib HaKaHyHE MOJIy4aeT B JIeKaHATe
3a4€THO-IK3aMEHALMOHHYIO BEIOMOCTb, KOTOpas BO3BpPAILAETCS B JE€KaHAT IMOCJE OKOHYAHUs
MEpPOTIPUSATHS B ICHb MPOBEJCHUS SK3aMEHA UM YTPOM CIIETYIOLIETO JHS.

DK3aMeHbl NMPOBOJAATCA IO OujeTaM B YCTHOM WJIM HMUCBMEHHOM BHJE, JHOO0 B BUE
TECTUPOBAHUS. DK3aMCHAIIMOHHBIC OWIIETH COCTABIISIIOTCS IO YCTaHOBJIEHHOW (opme B
COOTBETCTBUHU C YTBEPKIACHHBIMU KadeIpoil 5K3aMEHAIIMOHHBIMHU BOIIPOCAMU U YTBEPKAAIOTCS
3aBeayromuM Kadenpoii exxeroqHo. B Ouere comepkutcs 2 TEOPETUIECKUX BOIIPOCa | 3a/1a4a.

DK3aMeHaTopy MpEeNoCTaBIAeTCs MpaBO 3aJaBaTh BOINPOCHI CBEpX Owmiera, a Takke
MOMUMO TEOPETHUUYECKUX BOIMPOCOB JABATh ISl PEUICHUs 33aJla4dl U MIPUMEPBI, HE BBIXOJSIINE 32
paMKHU MPOWJIEHHOT0 MaTepuralia Mo u3y4aemMoil JUCHUTUINHE.

3HaHWS, YMEHUS W HaBBIKM OOYYalOMIMXCS OMPENEISIOTCS OICHKAMHU «OTIHYHOY,
«XOpOILO», «YIOBIETBOPUTEILHOY», «HEYIOBIETBOPUTEIBHO», KOTOPHIE BBICTABISIIOTCS B
3a4€THO-IK3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4ETHYIO KHIDKKY O0yUaloIIerocs B JICHb SK3aMeHa.

[Tpu mpoBeneHUN YCTHOTO K3aMeHa B ayJUTOPUHU HE JOJIKHO HaXOAUThCs Oojee BOChbMU
00yJaromuXCcs Ha OJHOTO TIPEToaaBaTers.

[Ipu poBeIeHNHM YCTHOTO 3K3aMEHa OO0 YJarOIINICS BRIOMPAET SK3aMCHAITMOHHBINA OUJIET B
CIIy4aifHOM TIOpSAJKE, 3aT€M Ha3bIBaeT (PaMUIIHIO, UMs, OTYECTBO U HOMEpP IK3aMEHAIIMOHHOTO
ouera.

Bo Bpemst sk3amena oOydaromiuecs MOTYT TOJB30BaThCS C pa3pelieHus 3K3aMeHaTopa
MpOrpaMMON TUCIMIUIMHBI, CIIPABOYHON M HOPMATUBHOM JIMTEPATYpO, APYTUMH MOCOOUSIMH U
TEXHUYECKUMH CPEICTBAMHU.

Bpewms moAaroToBku oTBeTa Mpu caaye dK3aMeHa B YCTHOM (GopMe JOKHO COCTABIIATH HE
MeHee 40 MUHYT (I10 JKETaHUI0 00YYaIOIIerocs OTBET MOXKET OBITh TOCPOYHBIM). Bpems oTBeta
— He O6onee 15 MuHYyT.

OOy4aronuiicst, UCTIBITHIBAIONINI 3aTPYAHEHUS IIPU MTOJATOTOBKE K OTBETY 10 BEIOpAaHHOMY
UM OHJIETy, UMEEeT IIPaBO Ha BBIOOP BTOPOro OuiieTa ¢ COOTBETCTBYIOIIUM MPOIJICHHEM BPEMEHU
Ha MOATOTOBKY. IIpu OKOHYATETHPHOM OILICHWBAHWU OTBETA OIICHKA CHIDKACTCS HA OJUH Oajll.
Brinaua Tpetbero ousnera He pa3peraeTcs.

Ecnu oOyuaromuiicss sIBUJICS Ha J3K3aMEH, ¥, B3SB OWIIET, OTKA3ajcs OT MPOXOXKICHUS
aTTecTallid B CBA3U C HEMOATOTOBJIECHHOCTHIO, TO B BEIOMOCTH €My BBICTaBIISIETCS OICHKA
«HEYJIOBIETBOPUTEIHLHO.

Hapymenue JUCIUTUINHBI, CIHCBIBAaHUE, UCIIOJIb30BaHUE oOyJaromuMucs
HEPa3pEUICHHBIX MEYAaTHBIX ©  PYKOMHCHBIX  MaTepuaioB, MOOWIBHBIX  TelnedOHOB,
KOMMYHHMKATOPOB, IUIAHIIETHBIX KOMIIBIOTEPOB, HOYTOYKOB U JAPYTUX BHJIOB JIMYHOU
KOMMYHUKAI[MOHHOM ¥ KOMIIBIOTEPHOM TEXHUKH BO BpEMs AaTTECTAIMOHHBIX HUCIBITAHUN
3ampemieHo. B cimydae HapymieHuss STOro TpeOoOBaHHs IpernojaBaTellb 00s3aH  yIaluTh

29



oOyyaromerocss W3  ayguTOPUM U TNPOCTaBUTh €My B BEIOMOCTH  OIICHKY
«HEYAOBIETBOPUTEIHHOY.

BricraBiieHre OIEHOK, MOJYYEHHBIX MPU MOABEACHUHM PE3YyJIbTATOB MPOMEXKYTOUYHOMN
aTTecTallid, B 3a4€THO-7K3aMEHAIIMOHHYIO BEIOMOCTh M 3aU€THYIO KHIDKKY MPOBOJUTCA B
NPUCYTCTBUH caMoro oOydaromierocs. [IpernomaBarenn HeCyT MEpCOHANBHYIO OTBETCTBEHHOCTD
3a CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHMSI 3aIMCEH O pe3ysbTaTtax MpOMeKyTOYHON aTTecTaluu
B 3a4€THO-3K3aMEHAIMOHHYIO BEJOMOCTb U B 3aYETHBIE KHIKKHU.

HesiBka Ha 5K3aMeH OTMeYaeTcsl B 3a4€THO-DK3aMEHAIlMOHHONW BEJJOMOCTH CIIOBAaMH «HE
SIBUJICS».

Jlnsa oOyuaromuxcsi, KOTOpble HE CMOIJIM CAaTh JK3aMEH B YCTAHOBIIEHHBIE CPOKH,
YHUBEpCUTET YyCTAaHABJIMBAET TMEpPUOJ JIMKBHAALMHK 3aJ0DKEHHOCTH. B 3TOT mnepuoa
npenojaBaTesy, IPUHUMaBIINE YK3aMEH, JOJKHBI YCTAHOBUTh HE MEHee 2-X JHEH, Korja OHU
OyIyT mpUHUMATh 3a10JDKeHHOCTH. MH(DOopManus o TMKBUAAINN 3310PKEHHOCTH OTMEYAeTCs B
9K3aMEHAIlMOHHOM JIUCTE.

OOyJarommMces, MOKa3aBIIMM OTJIMYHBIE U XOPOIIUE 3HAHUS B TEYCHHE CEMECTpa B XOJIe
MOCTOSIHHOTO TEKYILEr0 KOHTPOJIS YCIIEBAeMOCTH, MOKET ObITh MPOCTaBIIEHA dK3aMEHAI[MOHHAs
OLIEHKa JIOCPOYHO, T.€. 0e3 caaum sk3ameHa. OIEHKa BBICTABIISETCS B AK3aMEHALMOHHBIM JTUCT
WIH B 3a4€THO-7K3aMEHAIIMOHHYIO BEIOMOCTb.

NuBanunpl v numa ¢ OrpaHUYCHHBIMH BO3MOKHOCTSIMU 3JI0pPOBbSl, MOTYT CJllaBaTh
9K3aMEHbl B MEKCECCHOHHBIN IMEPHOJ] B CPOKH, YCTAHOBJIEHHbIE MHAMBUIYAJIbHBIM y4EOHBIM
miaHoM. MHBanmuael W JMIla € OrpaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0pPOBbs, HMMEIOIINE
HapYyIICHUs OMOPHO-ABUTaTEIbHOIO almnapara, JOMYCKaloTCs Ha aTTeCTAllMOHHbBIE UCIIBITAHUS B
COIPOBOXKACHUH aCCUCTEHTOB-CONPOBOXKAAIOIINX.

[Ipouenypa npoBeneHus: MPOMEXKYTOUHON aTTeCTallUU AJisi OCOOBIX CllydyaeB M3JI0KEHA B
«IlonoxkeHUH O TEKyIleM KOHTPOJIE YCIEBAEMOCTH M IPOMEXKYTOYHOM aTTecTaluu
obyuarontuxcst mo OIIOIT 6akamaBpuara, cneruanuteTa 1 maructpatypb» @I'BOY BO HOxHo-
VYpansckuii 'AY (IOYpI'AV-I1-02-66/02-16 ot 26.10.2016 r).

[Ikana 1 KpUTEPUH OLIEHUBAHUS OTBETA 00YUaIOLIErocsl MPECTaBICHbI B Ta0IHIIE

Hlkana Kpurepun oueHuBanus
BCECTOPOHHEE, CHCTEMAaTHYECKOE€ U TJIyOOKOE€ 3HaHHE IPOrpaMMHOIO
Onenka 5 Marepuana, YCBOCHHE OCHOBHOM M JIOIOJHUTEIBHOU JIMTEPATYPBHI,
(OTIM4HO) PEKOMEHJI0BAaHHOM MPOrpaMMOM JUCHMIUIMHBI, NPaBUWIBHOE pELICHUE
3aJ1a4M.
[IOJJHOE€ 3HAHUE NPOrPaMMHOrO MaTepuana, YCBOEHHE OCHOBHOM
Onenka 4 JIUTEpaTyphl, PEKOMEHI0BaHHOU B Iporpamme, HaJIn4ue
(xopor1o) MaJI0O3HAYUTENBHBIX OIMMOOK B PEIICHWUW 3aJlayd, WJIM HEIOCTAaTOYHO
IIOJIHOE PACKPBITUE COJAEPIKAHUE BOIIPOCA.
Ouerka 3 3HaHUE OCHOBHOI'O NMPOrPaMMHOI0 MaTepHaja B MUHMMalIbHOM 00beMe,
MOTPEIIHOCTH HEMPUHIMIINAJIBHOTO XapaKkTepa B OTBETE HAa 3K3aMEHE U B
(YZIOBJIETBOPUTEIHHO)
pELICHNH 33J1a4u.
Onenka 2 npobensl B 3HAHMAX  OCHOBHOT'O  IPOrPaMMHOTO  MarepHaa,
(Hey1OBJIETBOPUTEIBHO) | IPUHIMIINAJIbHBIE OUIMOKK IPU OTBETE HA BOIIPOCH! M B PEILICHUH 331a4u.

Bomnpocekl Kk 3x3aMeny

2 cemecTp

1. Ponp ¢pu3MKM B pa3BUTHH TEXHUKU U arpONPOMBIIUIEHHOTO TPOU3BO/ICTBA.
2. KuHeMatuka marepuaJbHOM TOYKM. KOOpAMHATHBIM METOJ ONUCAHUS JBUKCHHM.
Kunemarnueckoe ypaBHEHHE JABMXKEHHMs M OINpeleiseMble 10 HEMy KHHEMaTH4ecKHe

XapaKTEPUCTHKH.
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3. BekrtopHblii crmocod omucaHus JBHXKEHHUH. BeKTopbl mnepeMerieHus, CKOpPOCTH,
YCKOPEHHS. YTIOBbIE XapaKTEPUCTUKH IBHKEHHS IO OKPYKHOCTH.

4. DnemeHTBHl pEIITUBUCTCKOM MexaHMkH. IlocTymarel crenuanbHOW — TEOPHUH
oTHocutenbHOCTH. [IpeoOpazoBanus Jlopenna. Crnoxxerue ckopocteir. OTHOCUTENBHOCTD JTHHBI
OTPE3KOB U JUINTEINBHOCTH BPEMEHHBIX UHTEPBAJIOB.

5. JluHaMuKa MaTepUaibHOM TOYKM W MOCTYNATEIbHOTO ABUKEHHUS TBEPIOIrO Tela.
[Ipunuun otHOCcUTENBbHOCTU. 3aK0HBI HhtoTOHA. Buasl cui.

6. JluHamuKka BpaIlIATEILHOTO ABWKEHHS. MOMEHT Cuiibl. MOMEHT HMHEpPLUHHU. 3aKOHBI
COXpaHEHHUs UMITYJIbCa 1 MOMEHTa UMITYJIbCA.

7. WHepumanbHble M HEWHEPUUAIbHBIE CHCTEMBI OTCuU€Tra. CWibl HHEPLUHUH TPU
Pa3JIMYHBIX BUIAX ABUKCHUSI.

8. Pabora, MomHOCTP W DdHeprus. MexaHuueckas paboTa W MOIIMHOCTh TIPH
MOCTYNATEeIbHOM M BpAILlATEIbHOM JIBIDKCHHSX. KuHeTnueckass »Hepruss U Teopema o
KMHETUYECKON SHEPIHUH.

9. KoHcepBaTuBHbIE CUJIBI U MIOTEHLIUANIbHAS SHEPrus. [Ipumepsl MOTEHIIMANBHBIX MOJEH.
3aKOH COXPaHEHUs YHEPTUH B MEXAHUKE.

10. Mexanndeckue kosebanus. KuHematmka rapMoHHuYecKuX Kosebanuid. CroxxeHue
KoJieOaHui. AKYCTHYECKHE PE30HATOPHI.

11. [lunamuka rapMoHnuecKkux konebanuil. JuddepennuanbHoe ypaBHeHHE KOIEOaHHH.
3aryxarolye U BEIHYK/ICHHbIC KoJeOanus. MexaHndeckuil pe3oHaHc. MasTHUKHY.

12. Mexanuueckue BOJHBI. BomHoBoe ypaBHeHue. Buapl BomH. MHTepdepenums,
mudpakius ¥ qucnepcrs BoyH. BonHbl 1 nundopmanms.

13. OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON Teopuu. MneansHbiii ras.
OcnoBHoe ypaBHeHue MKT u ypaBHEHHE COCTOSHUS WEaTBbHOTO Ta3a.

14. ArperatHbie cocTosiHHS U (pa3oBble nepexonbl. PeanbHblie raszpl. CxKIKEHHE Ta30B.
OcobenHoctn XKUAKOro coctosiHusl. CTpoeHue KpucTamwioB. JlepekTbl KpHCTAIITUYECKOTO
cTpoeHus. [IpouyHOCTh U NIIACTUYHOCTb.

15. SBnenmss mnepenoca. Juddysus, TEmIONPOBOIHOCT, W BHYTPEHHEE TpEHUE.
MonexkyspHO-KMHETHYECKas: TEOpUs SABJICHUM IEpEeHOCa.

16. OcHOBBI TEPMOAMHAMUKH. BHYTpEHHSSI SHEPTHUS U MEPBOE HAYAIO TEPMOJUHAMUKH.
Pabora 1 Tenno€MKOCTb ra3a MpH pa3InyHbIX Ipoleccax.

17. Bropoli 3ak0H TepMOJWHAMUKHU. TerioBbIe ABUTATENNW W XOJOAWIbHBIE MAIIMHBI.
KITJl TenmnoBbIX aBUraTenel M CTAaTUCTUYECKUI CMBICI BTOPOrO 3aKOHA TEPMOJIUHAMUKHU.
[Tonsitue suTporuu. TpeTuii 3aKOH TEPMOIUHAMUKHU. DJIEMEHTHI OMOIHEPTETHKH.

18. DOnextpuueckuil 3apsan. BzaummopelicTBue 3apsnoB. OJIEKTPOCTATUYECKOE IIOJIE.
BekTop Hanpssk€HHOCTH. Pacuér 3neKTpoCcTaTHYECKUX MOJICH.

19. TloreHuman »aeKTpocTaTHUECKOro mois. Pabora mo mepemenieHHIo 3apsaoB B
3JeKTpocTaTuueckoM mnoje. lloTeHnman w rpagMeHT noTeHuuana. OKBUIIOTEHUUAIbHBIC
MOBEPXHOCTH.

20. BemectBo B a3yekTpuueckoM moJie. IlonspHble W HEMOJSPHBIE MOJEKYJIBI.
[Tonspuzanus qUAIEKTpUKOB. BEkTOop cMeleHus.

21. TIpoBOOHUKM B DSJIEKTPOCTATUYECKOM IMOJIE. IJIEKTPOEMKOCTH IMPOBOJHUKOB.
Konnencaropsi.

22. TloctostHHBIN 35eKTpuYecKui TOK. 3akoH Owma. Dnektpoasmxkymas cuia. [IpaBuna
Kupxroda u pacuérsl 37eKTpUYECKHX LIeTeH.

23. Kiaccuyeckass Teopusi AJIEKTpONpoBOAHOCTH. BriBoxg 3akona Owma. Ilpupona
CBEPXIIPOBOJUMOCTH.

24. Hocutenu Toka B pa3IMYHBIX  MPOBOJHUKAX.  ODJIEMEHTBHl  TECOPHUH
anekTponpoBogHocTH.  [lomynpoBoanuku.  [lomynmpoBoAHUKOBBIE — MPHOOPBEL.  DIEMEHTHI
buznueckoil 3neKTpoHuKkU. KOHTaKTHBIE SIBIEHUS B METAJUIaX U MOIYIPOBOIHUKAX.

25. MarnutHoe mnone. B3aumoneicTBue 37€KTpUYECKMX TOKOB. PacuéTel MarHUTHBIX
nonei. 3akoH buo-Casapa-Jlamnaca.
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26. MaruutHble cBoiicTBa BemiecTBa. /Jlua-, mapa- u ¢eppoMarHeTHKu. J{OMEHBI.
DeppUTHL. DNEKTPOMArHUTHBIE CENAapaTOPhl B arPOUHKEHEPHH.

27. JleficTBME MAarHUTHOTO TOJSl HA IEKTPUYECKUH TOK U ABWXKYIIHMECS 3apsDKEHHBIE
gactuiel. Cuna Amnepa u cuna Jlopenna. ddext Xoma. DIeKTpoABUTATENH.

3 cemecTp

28. DnekTpomarHuTHas UHAYKIUA. 3akoH Papazaes u mnpaBwio Jlenna. MexaHuszm
BO3HUKHOBeHUs DJIC nMHIyKIUU.

29. Teneparopsl Tapmonumyeckon OJOJIC wu Tpanchopmaropsl. HMHAYKTHBHOCTH
IIPOBOAHMKOB. DHEPIHsl MArHUTHOTO MOJIS.

30. [Tepemennsblii snexkTpuueckuid Tok. Llenu nmepeMenHoro Toka. 3akoH Oma aJisl 1eneu
nepeMeHHoro Toka. IlonHoe compoTHBIEHHE NEPEMEHHOMY TOKYy. BekTopHas auarpamma.
Pe3oHaHC B 11ensX NEpeMEHHOTr0 TOKA.

31. DnextpomaruutHoe noyie. O6o6menne 3akona dapanes. 3aKoH MOIHOTO Toka. Tok
CMEILICHUSI. JIEKTPOMarHUTHbIE BOJIHBL. YpaBHeHHs: MakcBemwia. Cucrema ypaBHEHHI
MakcBenna B auddepeHnuanbHol U MHTErpanbHOW Qopmax. Bektop VYwmosa-lloitHTHHTa.
JlaBieHwue cBeTa.

32. Tapmonmyeckuii ocumuiaTop. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJICOAHUS.
3aryxaroliye 1 BEIHYK/ICHHbBIE KoneOanus. Pe3onanc.

33. Tenepaumsa, mnepemaya © NOpPUEM  INEKTPOMATHUTHBIX  BOJH. OTKpPBITHIN
Kosie0aTenbHbIN KOHTYp. [IpuHimn paboTel panuonepeaaTyuka u paguonpuéMuuka. Mogynsanus
U IETEKTUPOBaHME IEKTPOMArHUTHBIX BOJIH. Paanonokanys U TeneBUICHUE.

34. Ixanma 3JIEKTPOMAarHUTHBIX BOJIH. Paznuunrnie TUaIa30HEbl qacToT
AIIEKTPOMArHUTHBIX BOJH, HX XapakTepHble OCOOCHHOCTHM M TEXHUYECKHE CpEeACTBa HX
nonyueHus. lcnonb3oBaHHE BUAMMBIX, YIbTPA(UOIETOBBIX W JIPYTHMX H3IYYEHUH B
PacTEHHEBO/CTBE U JKUBOTHOBOJICTBE.

35. DieMeHThl TeOMEeTPpUYECKON ONTUKU. OCHOBBI T€OMETPUUECKONM ONTUKU. DopMyIibl
Openens. [IpuHIMI 06PaTUMOCTH CBETOBBIX JIyueit. [IprOOphI reoMeTpHUecKOi ONTHKH.

36.DotomeTpus.

37. DneMeHThI BOHOBOM onTuku. [Tpunnun ['toiirenca.

38. Hatepdepennms cBera. KOrepeHTHOCT, M ONTHYECKUH XOa JIy4dei. Y CIOBHS
MakcUMyMa 1 MUHUMYyMa. HTepdepoMeTpbl. DIeMeHTHI roiorpagpum.

39. Judpakmus cBera. [lpuamun Iroirenca-®Openens. AudpakuuoHHas pemiéTka.
Crniextporpadus. Audpakius peHTTeHOBCKUX JTyUei.

40. B3anumoneiicTBre HU3IydeHHs C BemecTBOM. [lonsipusanusa cBeta npu OTPAKEHUU U
IIPEJOMJICHUH.

41. [BoiiHoe nydenpenomiyieHre. ONTUYECKW AaKTHBHBIE BemniecTBa. CaxapuMETpBhI.
HckyccTBeHHass aHU30TpONus U e€ ucnoib3oBanue. HopmanbHas u aHOManbHas JUCIIEPCUSL.

42. TemnoBoe wuzmydeHue. AbOcomoTHO 4€pHoe Teno. 3akoHbl Kupxroda, Credana-
bonsimana u Buna. @opmyna I[Inanka. OnTudeckast IMpoMETpHs.

43. ®otorpdexr. BHemHmit, BHYTpeHHUNH W BEHTWIBHBIN (QoToddhdexT. YpaBHeHUE
Onnmreitna. [Ipumenenue ¢porosnementoB. pdexkt Komnrona. JIIOMUHECIICHTHOE M3ITydeHHE.
BbuomromuHecneHus.

44. ®orobuonornueckue mporeccel. PDorocuHTe3. TepMonuHAMHKAa W MEXaHU3M
dboTtocunTe3a. buosHepreTuka.

45. DneMeHTHI KBaHTOBOM MexaHUKU. KopmycKynsapHO-BOIHOBOM nyanusm. [udpakuuns
31eKTpoHOB. COOTHOIIEHUS HeomnpenenéHHocTeil. Ypasuenue [lpenunrepa.

46. Atom Bomoposaa. DHepreThdeckue ypoBHHM aToma. [loTeHiuman Bo30YXICHHS U
nonuzanmu. [Toctynarer bopa. M3nydenue u nornomenne sHepru. Bomopoaonomo0HbIe HOHBI.
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47. CTpyKTypa CIOXHBIX aTOMOB. ODHEPreTHYECKHE YPOBHU B CIOXKHBIX AaTOMax.
[Mpunnun Ilaynum. Onrhuyeckwe CHOEKTPbl M CHEKTPBl  PEHTIE€HOBCKOTO  M3JYYECHUS.
ITepuonnueckas cucrema snemenTos J[.M1.Meneneesa.

48. ®uznuka MOJCKYJ. DHEPreTHUeckue ypoBHH MosieKysl. OOMEHHOE B3aUMOJICHCTBHE.
Monekynsipable cnekTpbl. I[IpuHIMIT pabOThl KBaHTOBBIX TE€HEPATOPOB. DJIEKTPOHHBIH
MapaMarHUTHBIN Pe30HaHC.

49. Ilonumepbl U xuakue Kpucramwibl. OCHOBHBbIE BUABI KOJJIEKTUBHU3ALMM MOJIEKYII.
CtpoeHune momMMepoB U UX (pu3nyecKkue CBOWCTBA. THIMBI KUIKUX KpHUCTALIOB. Jucmuien Ha
KUJKUX KpUCTaJIax.

50.5BneHne paanoaKTUBHOCTH. BUbI paiMOAaKTUBHOTO paciiajia. 3aKOH paguoaKTUBHOIO
pacnana. CtaOuibHBIE W pPagUOAKTHBHBIE HM30TOMBI. COBpEMEHHBIE METOABI PAAUOXHUMHUU H
pamuobuonoruu. [IpoGaemMbl paano3K0IOTHH.

51. CocraB atomHoro sigpa. M3otonbl. MexaHWYeCKU M MarHUTHBI MOMEHTBI SJIEp.
SlnepHble CUIIBI M DHEPTHS CBS3U sApa. S AepHBII MarHUTHBIA PE30HAHC U €r0 UCI0JIb30BaHUE.

52. Snepuble peakuuu. MexaHu3M siiepHbIX peakiuil. llenmHas peakuus aeneHus saep.
Hcnonp3oBanne aroMHou sHeprur. [Ipobiaema ynpaBiseMol TEPMOSAIEPHON peaKiuu. DHEPTus
Connua u 3B€31. fnepHast 3K0JI0THsl.

53. DJIeMeHTapHbIe YJACTHUIILL. Knaccudukamms 3JIEMEHTapPHBIX YaCTHII.
B3aumornpeBpainiaeMocTh 37€MEHTapHBIX YacTull. MeToibl YCKOpEHUs YacTULl. AHTUYACTULIBI U
AHTUBEILECTBO. BelecTBo B 3KCTPEMANIbHBIX YCIOBUSX.

54. CoBpemenHas Qu3uka u arpouHxkenepus. BemecTBo u mojue. OObEKTHl H MPOIECCHI.
OBOJIOIMOHHBIE TPOLIECCHl MpeoOpa3oBaHus MaTepuu. BeliecTBeHHbIE, 3HEPreTUYECKUE,
AJIEKTPOMAarHuTHbIE W MH(QOpPMALMOHHBIE TpeoOpa3oBaHust  OMO0OBEKTOB.  Pa3BuTHE
arpou3uku, OMOMEXaHUKH, OMOPU3NKHU, OMOIHEPTETUKH, OMOMH(POPMATHKH, OMOTEXHOJIOTHH 1
arpOMHXXEHEPHUH.
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JUCT PETUCTPAIIMYA U3MEHEHHUI

Homep Homepa nucros OcnoBanue s
PacumdpoBka aTa BHeceHUst
BHECEHUS [Toanuce
M3MEHEHHs | 3aMEHEHHBIX HOBBIX | aAHHYJIMPOBAHHBIX H3MEHeHM TnonmHen M3MCHCHHA
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