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1. Ilnanupyembie pe3yabTaThl 00y4eHHs MO IMCUMUILIHHE, COOTHECEHHbIE ¢ JIAHNPYEeMbIMH
pe3yiabratamu ocBoenunsi OINIOII

1.1. lean 1 3224y TUCUUILIMHBI

bakanaBp mo HampasiaeHuto moarotoBku 35.03.06 ArpouHxeHepus JOHKEH ObITh MOATOTOBIICH
K pEUICHHI0 337a4 MpO(eCCHOHAIBHONW JAEATENIbHOCTH CIEIYIOIUX THIIOB: TPOWU3BOICTBEHHO-
TEXHOJIOTMYECKUH, HAyYHO-UCCIIEI0BATEIbCKUM.

Heab AuCUMIIMHBI — CPOPMHPOBATH y CTYACHTOB CHUCTEMY (YHIAMEHTAIbHBIX 3HAaHUM,
HEOOXOIMMBIX ISl IOCTEAYIOIe MOAroTOBKU OakanaBpa, cCocOOHOTO K 3¢ ()EKTUBHOMY PELICHUIO
NPAaKTUYECKUX 33/1a4  CEIbCKOXO3AHCTBEHHOTO MPOU3BOJACTBA, a TAaKKE CIIOCOOCTBYIOIIUX
JalbHENIIEMY Pa3BUTHIO TUYHOCTH.

3agaun AUCHUNJIMHBI:

— U3YYUTb OCHOBHBbIE (pU3MUECKHE SBJICHUS, OBJIaNETh (PYHAAMEHTAIbHBIMU IOHSATHSIMHU,
3aKOHAMH U TEOPUSMH KJIACCHUECKOM U COBPEMEHHOW (DU3UKH;

— c(opMHUPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHUSI 1 COBPEMEHHOTO (DU3HUECKOTO MBIIICHHUS,
O3HAKOMHUTBCS C HAYYHOH ammaparypod U MeToJaMu (U3UYECKOTO HCCIEOBAaHUS, MPHOOPECTH
HABBIKU TPOBEACHUS (PU3NIECKOTO HIKCIIEPUMEHTA;

— HAYYMTHCS BBIICNIATH (U3MYECKOE COJCpKaHWE B TNPHUKIATHBIX 334a4ax Oymymiei
NEeSATEIbHOCTH;

— OBJIQIETh METOJIaMU PELLIECHUS MHKEHEPHBIX 3a/1a4.

1.2. KomneTeHIIUM M HHAUKATOPHI UX T0CTHKEHHI
OIIK-1 CriocobeH pemiath THIOBBIC 3a7addl MPOPECCHOHATBHON JEATSIBPHOCTH HAa OCHOBE 3HAHHN

OCHOBHBIX 3dKOHOB MATEMATHYCCKHUX H CCTCCTBCHHBIX HAYK C IIPHUMCHCHHUCM I/IH(I)OpMaI_[I/IOHHO'
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI

Kon n
HaVMEHOBaHHUE
WHJIAKaToOpa ®opmupyemsie 3YH
JOCTHKEHUS
KOMITETCHITIHT
3HaHUs OO0yyaronuiicst JOMKEH 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX AUCUHUIUINH ((PU3UKK) [Tl peIIeHUs
VJT-1 onk-1. CTaHJAPTHBIX 33J]a4 B COOTBETCTBHH C HAMPABIEHHOCTHIO
Vcnonbsyer POPECCHOHATLHOM JEATETBHOCTH
OCHOBHBIE 3aKOHBI —(B1.0.10-3.1)
€CTECTBEHHOHAy4YH
BIX JUCLMILUIMH U1 | yMEHUS OOyyaromuiicst TOMKEH YMETh: UCTIOJIh30BaTh OCHOBHBIC
peteHust 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUTUTHH ((PU3UKH) 7151
CTaHJIaPTHBIX pelieHust CTaHAapTHHIX 3a7a4 B COOTBETCTBUH C
3aj1a4 B HAIpPaBJIEHHOCTHIO MPOPECCUOHAIBHON 1eATEeIbHOCTH
COOTBETCTBUU C - (b1.0.10-Y.1)
HaIpaBJIEHHOCTHIO
npodeccronanpao | HABBIKH | OOyHarOmMiics TODKCH BIaJeTh: HABBIKAMH:
i TedTenbHOCTH WCIIOb30BAaHUSI 3HAHUN OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX TUCIHUIUINH ((DU3UKH) TSI pEIICHUS
CTaHJAPTHBIX 33J]a4 B COOTBETCTBHH C HAMPABIEHHOCTHIO
PO eCCHOHATBHON JEATETHHOCTH -
(b1.0.10-H.1)




2. Mecto qucuuminnel B ctpykrype OITOIT

Juctummaa «®u3uka» OTHOCUTCS K 00s3aTeIhbHOW YacTH OCHOBHOW MpodeccHOHAIBHON
o0pa3oBaTeNnbHOM MporpaMMbl OakaaBpuaTta.

3. O0bém AuCHMIVINHBI U BUJbI Y4eOHOH padoThl

O6bem mucuurumHbl cocTaBisieT 9 3adetHbix enunuil (3ET), 324 akanemuyeckux vaca.
JlMcuMIuinHaA U3y4aeTcs:

- oyHas hopma oOydenus B 2, 3, 4 cemecTpax;

- 3a04Has Gopma oOyuyeHus B 1, 2 cemecTpax.

3.1. Pacnipenesienue o0bemMa JTUCUMIIJIMHBI 110 BUAAM y4eOHOil padoThbl

KonnuecTBo yacos
Bun yuebnoit paboTbl
Ounas hopma 3aounas popma
00yueHus o0OyueHus
KonrakTHasi pa6ora (Bcero), 144 26
B TOM YK CJIe PAKTH4YeCKasi MOAT0TOBKA
B toMm uncie:
Jlexrum (JI) 48 12
[IpaxTuueckue 3ansatus (I113) 48 4
JlaGopartopusie 3ansTus (JI3) 48 10
CamocrositesibHas padora o0yuawmmuxcs (CP) 126 244
KonTtpoJsb 54 18
HTtoro 324 288

3.2. Pacnpenesnenne y4eO0HOro BpeMeHH 110 pa3feiaM U TeMam

Ounas ¢popma o0yueHus

B TOM YHCJIE 2
Ne u Bcero KOHTaKTHas padoTa g
TeMBbI ANMMCHOBAaHHUEC pas3Jicjia U TEMbI 4aCcOB CP g
b 3 3 S
1 2 3 4 5 6 7 8
Paznien 1. MexaHuka, MoJIeKyJIsipHasi GU3MKa M TEPMOAMHAMHUKA
1.1. | Beegenue B pU3UKY 2 2 - - - X
1.2. | Kunemaruka 14 2 2 2 8 X
1.3. | Jlunamuka 18 2 4 4 8 X
2.4. | 3aKOHBI COXpaHEHUS 16 2 2 4 8 X
15 Mexanuueckre KonebaHus u 20 4 4 4 8 <
BOJIHBI
16 OeMeHTHI MonE:KynﬁpHoﬁ U 20 9 9 9 14 <
CTaTHUCTUYECKOUN (PU3UKHU
1.7. | OcHOBBI TEpPMOJIMHAMUKHU 18 2 2 4 10 X
Pa3nen 2. DneKTpuyYeCcTBO U MarHeTU3M
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2.1. | DnekTpocraTtuka 18 2 2 4 10 X
ITocTOSIHHBIM TOK,
2.2. | DNEKTPUYECKHE LICTH U 24 4 6 4 10 X
MaTepUabl
23 [TocTossHHOE MarHUTHOE 29 4 4 4 10 «
oJie
24 DNIeKTpOMarHUTHBIC 20 4 4 4 8 X
K01€0aHUs U BOJIHBI
Paznen 3. OnTuka u atomHas hu3uKa
31 I'eomerpuyeckas U BOJIHOBAs 18 2 4 4 8 .
OIITHKA
3.2. | KBanroBas ¢usuka 20 4 4 4 8 X
33. dusnka aToMa 1 3JIEMEHTBI 18 2 4 2 10 .
(bU3MKH TBEPIOTO Tela
3.4. | Snepnas dusmka 18 4 4 2 6 X
3.5. | ®uznyeckas KapTHHA MHpa 4 2 - - 2 X
KoHTpoub 54 X X X X o4
OO01ast TpyA0E€MKOCTh 324 48 48 48 126 54
3aounasi popma 00yueHus
B TOM YHUCJIC
KOHTaKTHas paboTa
No z
- HauMeHoBaHMe pa3ziena U TeMbI Bcero 2
TEMbL qacoB a1 | m | 1m3 CP =
=
1 2 3 4 5 6 7 8
MexaHuka, MOJIEKYIsIpHast
¢u3nKa U TepMOJUHAMHUKA.
L DJIEMEHTBI CTATUCTUYECKOMN 90 4 4 2 60 X
¢buzukn
2 DNEKTPUUECTBO U
' MmarueTusm. Konebanus u 90 4 4 2 80 X
BOJIHEI
Ontuka. KBanTtoBas usuka.
dusnka aTroma. dIIeMEHTHI
(bU3KUKH TBEPAOTO TENA.
3. SAnepnas ¢pusuka. %0 4 2 84 X
duznyeckas KapTUHA MUPA.
KonTtpomb 18 18
Hroro 288 12 10 4 244 18

4. CTpyKTYpa M coep:KaHHe JMCHUILIMHBI, BKIIOYAKIIee NPAKTHYECKYI0 IOATOTOBKY
[IpakTHyeckas MOArOTOBKAa NpHU pealn3alld y4eOHBIX MPEeIMETOB, KYpCOB, IUCIUIUIMH
(MomyIneit) opraHu3yercst yTeM MPOBEACHUS MPAKTUYECKUX 3aHATHH, MPaKTUKYMOB, JJAOOPATOPHBIX
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paboT W HHBIX aHAJOTHYHBIX BHUJOB Y4YeOHOW MEATENHHOCTH, MNPEAYCMATPUBAIOIINX YydacTHE
o0yJaroImuXxcsi B  BBINIOJHCHUH OT/ACIBHBIX DIIEMEHTOB pabOT, CBS3aHHBIX C  Oymymien
poheCCHOHATBHOM 1A TENbHOCTBIO.

[IpakTdeckass MOJrOTOBKA MOXKET BKJIFOUATh B ce€0sl OT/CIbHBIC 3aHATHUS JICKIIMOHHOTO THUIIA,
KOTOpBIC TPEAyCMaTPHUBAIOT Mepenady y4eOHOW WHpoOpManuu 00yJaroImuMcs, HeOOXOIUMOH s
MOCJICIYFOIIETO BBITIOJTHEHUS Pa0OT, CBSI3aHHBIX C OyayIiel mpodecCHOHATBLHON ACATEIbHOCTHIO.

4.1. ConepxaHue TUCUUILTHHBI

Pazgen 1. Mexannka, MoJieKyJsIpHas (PU3HKA U TEPMOJUHAMHUKA

Beenenune

[Ipeamer ¢usuku. Meton mo3HaHus B (PU3MKE. DKCIEPUMEHTHI M TeopuH. Poib poccuiickux
yueHbIX B pa3BuTHH Qu3uku. Ouznueckue 3akoHbl. [lonstre ¢axra B ¢pusuke. Moaenu. Ilpsmeie u
oOparHble 3a1auu ¢pusuku. PasmepHoctu pu3nueckux BEIUYUH.

Kunemaruka

JIBmkeHune kak rinaBHas (opma cymectBoBaHus marepuu. IIpoctpanctBo u Bpems. CriocoObl
ONMCAaHUsl COCTOSHUS Tela M cucrteMbl Ten. CHCTeMbl OTCYeTa M KOOpAMHAT. Poib M NpUHIUIBI
BbIOOpa cucteM KoopauHat. CTeneHu cBOOObI, MHBAPUAHTHBIE CBOMCTBA YHCIa CTETIEHEH CBOOO/IBI.
TpexmepHoe 1 MHOrOMEpPHOE IPOCTpaHCTBA. MaTepuanbHas TOUYKa U paclpoCTPAaHEHUE 3TON MOJAEIU
Ha MHOTOMEpHBIN citydail. Tpaektopusi 1 MupoBasi JIMHUS, UX cBOKCTBA. CKOPOCTh U YCKOPEHHE Kak
npousBojHble. [locTymaTenbHoe M BpaljaTeNbHOE JBUKEHUS KaK OCHOBHBIE BH[bl JIBUKCHH.
VYTi10BBIE CKOPOCTh U YCKOPEHUE, HOPMAJIBHOE U TaHT€HIMAJIbHOE YCKOpeHHs. CKOPOCTh U YCKOPEHUE
B MHOT'OMEPHOM IIpOCTpaHcTBE. MHepluanbHble CUCTEMBl U paBHOIIPABHOCTh MOKOS U PAaBHOMEPHOIO
MpsIMOJIUHENHOTO ABMKeHUsA. [locTynaT o mocTossHCTBE CKOPOCTH cBeTa B Bakyyme. [IpeobpazoBanue
UHTEPBAJIOB BPEMEHU U JJIMHBI IIPU OOJIBIIUX CKOPOCTSX OTHOCHUTENBbHBIX JBUKEHUN MHEPIHAIbHBIX
cucreMm. IIpeoOpazoBanust JlopeHla u peNITUBHCTCKOE CIIOXKEHHE CKOpocTeil. MHTepBan Mexay
COOBITHSIMH U €T0 HHBAPUAHTHOCTb.

JInHAMHKA

Cuna u macca, cynepno3unius cui. [lepBsiii U BTopo# 3akoHbl HploTOHA. YpaBHEHUs JBUKEHUS,
pOJIb HAYalbHBIX YCIOBUW, MPUHLHUI JAeTepMUHU3MA. [IpuMepsl pelieHus ypaBHEHUN JBUKEHUS.
JIBU>KeHHEe Tell B TOJI€ CUJI TSATOTEHHMs, SBJIEHUE HEBECOMOCTH B CIyTHHKaX. /[MHamuka cleismmx
cucreM. Mmnynec, 3aKOH COXpaHEHHUS MMITYJIbCA JJII MEXAHMYECKOM CHUCTEMBI, TPETUH 3aKOH
Hrrorona. BzaumonetictBue ten uepe3 nose. O0mas GopMynnpoBKa 3aK0OHA COXpPAaHEHUS] UMITYJIbCA.
KuneTtnueckas sHeprus MarepuaibHON TOUKH, CBSA3b €€ C KOMIOHEHTaMU BEKTOpa umiyibsca. PaboTa
U MOTEeHLMaJIbHas 3Heprus. PaboTa nepemenieHns MarepHalbHON TOYKU MO KPUBOJMHEHHOMY MYTH.
[loTeHuManpHbBle CWIIBI, BBEIEHUE IOHATUSA NOTEHLUMaNa i1 B3aMMOJEHCTBYIOIIMX  TeIl.
[ToreHunanpHas QyHKIMSI, TOTEHLIMATIbHAs TOBEPXHOCTh. CBsI3b KOMIOHEHT CHJIBI U MOTEHLIUAIbHON
¢ynkuuu. [loTeHnmanpHas sMa M ycjIOBHE YCTOWYMBOIrO paBHOBecHs. HeBO3MOXHOCTH paBHOBECHS
CUCTEMBl B3aWMOJEWUCTBYIOUIMX CTATHYECKMX TOYEYHBIX JJEKTpUYECKUX 3apsanoB. IlpunHuun
IUIOTHEWIIeH yMakoBKU M OOBSICHEHHE NMPOCTPAHCTBEHHBIX (opM KpucTtauioB. KondopmarmoHHbIi
aHanu3 MOJeKyl. MoMeHT cwibl. Jl[MHAaMuKa BpAllEeHHWs TOYKM W Tela BOKPYT IOCTOSIHHOM OCH,
MIOHATHE O MOMEHTE MHEPLMM MaTepUalbHOM TOYKHM U Tejla. Y PaBHEHUE IBMIKECHMS BPalLlalOIIErocs
BOKPYT HEMOJBM)XKHOU OCH Tesa. MOMEHT UMITyJIbCa, CBSI3b €0 KOMIOHEHT C KHHETHYECKOW SHEpruei
BpaileHus. VM3MeHeHne MOMEHTa MHEPLUU Tella MpH MEPEeHOCe OCH BpalleHHs. | JTaBHbIE MOMEHTBI
MHEpLUHUU U YCTOWYMBOCTH BpAIICHUs Tel. 3aKOH COXpPaHEHHWS MOMEHTa UMIYJbca Tejla M CHUCTEMBI
ten. OcoOeHHOCTH KOHCTPYKLMH BepTONEeTOB. l'mpockombl W WX mnpuMeHeHue. LleHTp macc u
ypaBHEHHUE €ro JBIKeHUs. Pa3yieneHne nocTynarelbHbIX U BpalllaTelbHbIX JABUKEHUI TBEPIOTO Tela.
ITapa cun. Cucrema ypaBHEHMH JUIsl ABMO)KEHHUS TBEPAOIO Tela M €r0 KMHETUYECKas HHEprus. 3aKoH
COXPAaHEHHUS DSHEPruu U €ro CBS3b C PAaBHOMEPHOCTHbIO TEUEHHUs BpeMEeHH. [[BHkeHHe cucTeM co
MHOTHMH CTeneHsMHU cBoOoabl. dynkuus Jlarpanka u ypasuenus Jlarpanxka. [IpyHIun HauMeHbIIETo
JEWCTBUA.

JAuHaMuka 00JIbIIMX CKOPOCTEi



[Tpunuun otHocUTENbHOCTH B (pusmke. PenmstuBucrckuil ummysbc. [IpeoOpazoBaHue sHEpruu-
uMnyibca. Macca U ee CBA3b C dHEprueul mokos. Macca CioXKHON CUCTEMBI M €€ CBSI3b C DHEPTHEH
B3auMoJieiicTBus vacteid. HeammutuBHOCTh Macchl. JlepekT maccel u sHepretuka. Kunernueckas
SHEpPIrUsT B PEISITUBUCTCKOM MEXAaHHMKE. YPaBHEHUE JIB)KCHHMsS MaTe€pUalbHOM TOYKU B
PENATUBUCTCKON MEXaHHMKE. J[BMKEHHWE MaTEepUaIbHOW TOYKH IOJ JEUCTBHEM IOCTOSSHHOW CHJIBL.
CkopocTh CBe€Ta Kak IMpelelbHas CKOpOCTh. YacTuipl ¢ HyjlIeBOM Maccoll mokos. [lpuHumn
SKBUBAJIEHTHOCTU U TEOPUS IPOUCXOKIAEHUS CUII BCEMUPHOIO TATOTEHUS.

KoJie0anus 1 BOJIHBI

Konebanus kak 4YacTHBIM cCllyyail IBVIKEHHS, YCJIOBUS TOSIBICHUS KojeOaHWid. YpaBHEHHE
IBUKEHHS] TMPYXKHUHHOTO MasTHHKA U ero pemeHue. [‘apMoHuueckoe kojebaHue U €ro
XapaKTePUCTHKU. YPaBHEHHUE JBIKCHUS (PU3NYECKOTO0 MAasTHUKA U €r0 pPEelICHHe, MaTeMaTHYCCKHMA
MasiTHUK. DHEeprusi TapMOHMYECKUX KoseOaHuil. BeIHyX/1eHHbIEe KoieOaHUsl U SIBICHHUE PE30HaHCA.
Pe3onanc kak mposiBienue Oudypkamwu. ABTokonebanus. [IpuMepsl MpOSIBICHUS PE30HAHCHBIX U
aBTOKOJICOATEIbHBIX SIBJICHUN B JKMBBIX OpraHM3Max W TeXHUKe. Pe3oHaHCHas mepenadya SHEPTUU B
CUCTEME OJIMHAKOBBIX CBSI3aHHBIX MAaATHUKOB. BOJIHBI B yNpyrux cpenax, JTMHEHHbIC, TOBEPXHOCTHBIC
U 00BEMHBIE BOJHBI, TONEPEUHbIE U MPOJOJIbHBIE BOJHBL, (DPOHT BOJHBI, IUIOCKHE U chepuuecKue
BOJIHBI. AHAJIUTAYECKAsl 3anmuch Oeryiiel BojHbl. BonHoBoe ypaBHeHue. [lepeHoc sHepruu Oerymei
BosHOM. CrnoxeHue konebanuid u BonH. KorepeHTHbIe MCTOYHHKHU BOJIH. MHTepdepeHuus BOIH OT
TOYECUHBIX KOTEPEHTHBIX MCTOYHUKOB. Y CJIOBUS MOSBIECHUS MAaKCUMYMOB U MUHUMYMOB. ClokeHHE
KpyroBeIx u chepuueckux BoiH. [locTpoenue (poHTa BOJHBI 10 NPpUHIMMY [IoiireHca, MoBeJcHHE
(dpoHTa BOJHBI B HEOAHOPOIHOM cpene. OTpakeHue u npenomiieHne BoiH. [puamun depma. BeiBos
3aKOHa IIPEJIOMJICHUS BOJIH Ha TPaHULIE IBYX cpell Ha ocHOBe npuHiuna @epma. [punuun depma kak
YAaCTHBIN Cllydail 0oOIIero NmpHHIWIA MUHUMAakca. [losiBlieHHe OTpa)KCHHBIX BOJH B HEOJIHOPOIHBIX
cpenax, CI0KEeHHE BCTPEUHBIX BOJIH U 00Opa3oBaHME CTOSIUMX BOJH. [lepexomHoe cocTosiHue U Bpems
penakcauuy. CBS3b JJIMH CTOSYMX BOJH C pa3MepaMu Cpelbl, TUCKPETHOCTb JUIMH CTOSYMX BOJIH.
KBanToBaHue. YnpasieHue 3By4aHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB.

DJIeMeHTBI CTATHCTHYECKON U MOJIEKYJISIPHOI (pU3NKH

MUKpPOCKOTIMUECKHE W MaKpOCKONMYECKHE sBIEHUs. MaeanbHbli ra3 Kak CTaTUCTHYECKas
cUcTeMa MHOTMX yactull. /laBieHue, o0beM U TeMmieparypa raza Kak 000OIEHHBIE XapaKTePUCTHUKU
cocTosiHUS ra3a. PaBHOBeCcHble W HEpPaBHOBECHBIE COCTOSIHHMS ra3a. OOpaTuMble U HeoOpaTHUMbIE
nporecchl. [Iuarpamma gaBieHHE-00bEeM. ODKCIEPUMEHTANBHBIE Ta30BbIE 3aKOHBI, O00O0OIIEHHBII
ra3oBbIl 3aKOH (YpaBHEHHE COCTOSHUS MI€aJbHOrO ra3a). BeIBO ypaBHEHHUS COCTOSHUS HJI€ATbHOTO
raa Ha OCHOBE KMHETHYECKHUX MpeACTaBICHUNA. DPUINYECKUN CMBICI MOHATHS TEPMOJAMHAMHYECKON
TeMreparypbl. Pacripenenenue sHepruu mo creneHsM cBoOoabl. Pacmpenenenuss MakcBemna u
Bonwsiimana, Gapomerpuueckas ¢opmyna. HepaBHoBecHbie mporiecchl. Juddyszus, muddys3us yepes
MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBJICEHWE U €ro pojib B IKU3HEAEATEILHOCTH pPACTECHUH.
Termnonepenaua. Buyrpennee Tpenue. BolpakeHne HepaBHOBECHBIX MPOILIECCOB depe3 0000IeHHbIE
TepMoarHamudeckue cuibl. CooTHomeHne B3auMHocTu OHcarepa. PeanbHble rassl, ypaBHeHue Ban-
nep-Baanbca, KpUTHYECKash TOYKA, peEajJbHbIE M30TEPMBI, CXKWKEHHE Tra3oB. DIyKkTyauun U
camoopraHu3zaius npu (pa3zoBoM mepexoje ra3-KuAKoCTh. JKUIKOCTH, MOBEPXHOCTHOE HATSIKEHHE B
KUIKOCTAX, OXJAKICHHE >XHIKOCTH TPH HCHAPEHHH, TEPMOPETYISIIUS PACTEHUW W S>KHUBOTHBIX.
CmaumBaromiyie 1 HecMa4YMBaroIIue Kuakoctu. Kanwmnspaele siBinenus, hopmyna Jlamnaca.

DJIeMEeHTbI TEPMOAUHAMMKH

[TepBoe Hayamo TepMOIMHAMUKH, W30MPOIECCH, aAMa0aTHUYECKHI MPOIIECC, OXJIAKICHHE Ta30B
MpU aInadaTUYECKOM PACIIMPEHUN M TIONYYeHHE HHM3KHX Temmeparyp. YpaBHeHnue Ilyaccona u ero
BbIBOJ. Kiaccuueckasi Teopus TEIJIOEMKOCTEN, MPUYUHBI OTKJIOHEHHUS PeabHBIX TEIIOEMKOCTEH Kak
(GYHKIIUM TeMIiepaTypbl OT pe3yJbTaToB Kilaccuyeckoi Teopun. PaboTa nieanbHOro ra3za B pa3inyHbIX
nporeccax. ObpaTumbie U HEOOpaTUMBbIE ITUKIBL. TermoBsie MalIUHbI U UK KapHo, BTOpoe Hadaio
TepMoJuHaMUKU. KomIpeccHoHHbIE XOJOAWIBHUKM W TEIUIOBBIE HACOCBhL. JHTPOIHUS  Kak
TepMoArHamMuieckuid noreHuuan. dopmyna s sHTponuM wuaeanbHoro rasa. Teopema KapHo u
0000IIIeHNE TIOHATHS DHTPONUU KaK TEPMOJMHAMUYECKOTO TOTeHIManma. CBs3b JHTPONMUU C
MUKPOCOCTOSIHUSIMU HAeaIbHOTO ra3a. CTaTUCTUYECKOE TOJKOBAHUE SHTPONUU. DHTPOIHUS U CTENEHb
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BEIpOKJIeHUsT cucTteMbl. Dopmyna bonbimana. DHTporus u uHbopMaius. Bospactanue >HTponuu
Ipy HeoOpaTHUMBIX MpolieccaX Ha MpUMEpEe BBIPABHUBAHUS TEMIIEPATypbl JABYX HaXOIALIUXCA B
KOHTAKT€ HarpeThiX TEJI U MpPU BHIPABHMBAHMM JIABJIEHHUI B JBYX 4acTsX cocynaa ¢ razom. llepsoe u
BTOpOE Hauyaja TEPMOJUHAMHUKHU, M KUBbIE OpraHu3Mbl. [loHATHE O TepMOAMHAMHKE HEOOPATHMBIX
IIPOLIECCOB U OTKPBITBIX CHUCTEM. OHTPOIUS B CHUCTEME OpPraHu3M - OKpyJKarolas cpeaa.
[Tpou3BoICTBO SHTPOIIMHU B HEPABHOBECHOM cpejie U Teopema [Ipuroxuna.

Pazjen 2. DjeKTpu4ecTBO U MATHETU3M

DJieKTpuYecKre 1 MATHUTHbBIE SIBJICHUS

IlonaTHe O mOJAX, IOJNS CKAJIAPHBIE M BEKTOpPHBbIE. XapaKTEPUCTUKH BEKTOPHBIX IIOJICH:
HANPSHKEHHOCTh, TMOTOK, LHUPKYISLMS, CUJIOBBbIE JUHUH BEKTOpHOTo mojs. Cyneprnosulus MOoJeH,
3aps/bl, 3aKOH COXPAHEHUs 3aps0B.

B3aumopeiicTBrue HEMOABUKHBIX U IBIXKYIIUXCS 3apsiioB, OU3NUECKHUI CMBICII MArHUTHOTO TOJIA.
[Tone Toueunoro 3apsnga (3akoH Kysnona) m cuctemsl 3apsioB. [losne mumnoss. DieKTpocTaTUYECKOe
MoJie MOJIEKYJIbl U XUMHUYecKue peakuuu. MuTterpanbHas ¢gopma 3akona Kynona, teopema ["aycca
(mepBoe ypaBHeHue MaxkcBeiia). BeiBon Gopmynn A HanpsOKEHHOCTH JIEKTPOCTATUYECKUX IMOJICH
3apsHKEHHOTO TPSIMOTO TMPOBOJA, IIOCKOCTH, KOHJeHcatopa. Pabora mepememieHus 3apsjaa B
ANEKTPOCTATUYECKOM  II0Jie, TIOHATHE TMOTeHHuana. Bropoe ypaBHeHue MakcBemia A
ANEKTPOCTATUKH B HMHTETpalibHON (hopme. DnekTpudeckass €MKOCTh OJHOTO MPOBOJHUKA U JIBYX
MIPOBOJIHUKOB, KOHAEHCATOPHI, paboTa Mo 3apsaKe KOHAECHCATOPOB. DHEPTHUs AJIEKTPOCTATUYECKOTO
nonsa. M3MeHeHHEe HAmNpsHYKEHHOCTH  AJIGKTPUYECKOTO TMOJIE TNPU  BBEACHHHM  JTUAJICKTPHUKA,
MOJIAPU3YEMOCTh JAMBJIEKTPHUKA, IUAIEKTpUYECKass MPOHUIAEMOCTb. V3MEHEHHE IUAIEKTPUYECKON
MIPOHUIIAEMOCTH MPU XUMUYECKUX PEAKIUAX U HCIOIb30BaHUE 3TOro 3 (dekra. DNeKTPUIECKOe MoJie
B MPOBOAHUKAX. [[OHATHE O TOKE MPOBOIMMOCTH, BEKTOp TOKAa M CHJIa TOKa, nuddepeHruanipHas
dbopma 3akona Owma. Ilepoe mpasuno Kupxroda. IlpuynHa moOsSBIEHUS SIEKTPUYECKOTO TOKA B
IIPOBOJHUKE, PU3NYECKUI CMBICI MOHATHS CTOPOHHUX 3JIEKTpUUECKUX cuil. BeiBoa 3akoHa Oma ais
Bcel nenu. Bropoe npaBuno Kupxroda. MaruutHoe noje npsMoro Toka, OObsICHEHHE €r0 MOSBICHUS
HAa OCHOBAaHMM DEISATUBUCTCKUX IIpelcTaBieHUN. VIHTerpanbHble ypaBHeHHsT MakcBemna A
MOCTOSIHHBIX MAarHUTHBIX MoJei. [IpuMepbl BBIYHMCICHUS HANPSHKEHHOCTEH MAarHUTOCTATHYECKHX
nosiei. 3akoH buo-Casapa-Jlamnaca. BzaumopeiictBue noneit u 3apsnoB (TokoB). @opmyna Jlopenia
JUISL CUJIBI, EMCTBYIOIIEW Ha 3aps]l CO CTOPOHBI AJIEKTPUUYECKOTO M MAarHUTHOTO mnozieil. ITpuHimn
JNCHUCTBUS MacC-CIICKTPOMETPOB WM WX TNPUMEHEHHWS B XUMUU. VIHIYKIIMOHHBIC SBJICHHS,
TpancpopmaTopsl, (uU3MUEeCKHe MPUHIUNBI HX JedcTBUsS. Okcrpatoku. [lomHas cuctema
UHTErpalbHbIX ypaBHeHHMI MakcBemuia. CMbICT WIEHOB CHUCTEMBbl ypaBHeHuUM MakcBenia,
OTMCHIBAIONINX SIBICHUSA, CBS3aHHBIE C M3MEHEHHSIMH JJIEKTPUYECKHMX W MAarHUTHBIX BEIMYUH BO
BpeMeHH. B3auMOoCBs3b ANEKTPUUECKUX U MATHUTHBIX MIEPEMEHHBIX MOJIEH, 3JIeKTPOMarHuTHOE 1O0JIe U
m3nyuenune. [lons nBkymmxcst 3apsiaoB. M3iydeHue 53JI€KTPOMAarHUTHOTO TOJsi HEPABHOMEPHO
JIBIOKYyIIUMCS 3apsiaoM. «Ilapamokey atoma.

Pazpnen 3. OnTuka u aromHas pusnka

DJIEKTPOMATHUTHOE U3JTyYeHHe H ONTHKA

CB000/IHOE IIEKTPOMArHUTHOE MOJIE U €ro CYIIECTBOBAHUE B BHUJIE DJIEKTPOMATHUTHOM BOJHBI.
[TonepeyHOCTh 3MEKTPOMArHUTHHIX BOJH. CKOPOCTh PACIPOCTPAHEHMs 3JIEKTPOMArHUTHBIX BOJH U
criocoObl ee n3Mmepenus. Illkana snekTrpoMarHuTHBIX BOJIH. CIOCOOBI T€HEpallui U UCIOJIb30BAHUE B
HayKe ¥ TEXHUKE BOJIH Pa3JINYHBIX YACTOT.

SIBneHusi, onuchiBaeMble BOJHOBOW Teopuel cBeta. HTepdepeHIus cBeTa, yCIOBUS MOSIBICHUS
CTaTU4YeCKON HHTEp(EpEeHIIMOHHON KapTHHBI, HMHTepdepeHIus MpH pa3aeiaeHur (POHTA BOJHBI,
MIPOCBETIICHUE ONTUKHU, UHTEp(EepoMeTpsl U UX Hcmoib3oBaHue. Dypre-ciekrpomerpsl. [lonarue o
rojorpadpuu. Judpakuusa, nudpakuus Ha mend. DokycHpoBKa 3JIEKTPOMArHUTHBIX BOJH U CBS3b
pasmepa IUGPAKIMOHHOTO TATHA C pasMepamMu peduekTopoB. OCOOEHHOCTH OpraHu3aluu
PaINOIOKAIIMOHHON CITY>KOBI. YCIIOBUS TIepexoja OT BOJHOBOM OINTHKH K T€OMETPHYECKOW. 30HBI
Openenst, 30HHas muacTuHka Openens kak Qokycupyrommii snemenT. JudpakironHas pemeTka Kak
IUCHeprupyolas cucremMa. AHajau3 cocTaBa CBeTa IO JUIMHAM BOJH. PeHTreHoBckas audpakuus,
noHsATHE 00 OOpaTHBIX AU(PPAKIMOHHBIX 33/1a4aX, PEHTTCHOCTPYKTYPHBIM aHAINU3 U €r0 0COOEHHOCTH
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NPUMEHUTETbHO K OuonoruyeckuMm oObektam. IIpoctpanctBennas crpykrypa JHK wu PHK.
JndpakimOHHBIN TIpeIes pa3penaroleid CrioCOOHOCTH ONTHYECKUX MPHUOOPOB.

CBer 1 BelIeCTBO, MOHITHE O BTOPHYHBIX BOJHAX, pa3jclieHUue YHEPrUM Ha TpaHulle paszaena das,
PE30HAHCHBIN XapaKTep B3aUMOJICHCTBUS CBeTa U BemiecTBa. Jlucnepcus, Kiaccuueckoe 0ObsICHEHHE
3aBUCHMOCTH KO3(PPHUIMEHTa MPETOMIICHUSI CBETa OT JJIUHBI BOJIHBI MAJAIONIETO CBeTa. SIBiICHHE
JBOMHOTO JIy4eNpEIOMIICHHUS], IOJIApU3als cBeTa Kpucrauiamu. [lonsipu3oBaHHbIil CBET, ONITHYECKAs
AKTUBHOCTb, CaxapOMETpHs, HCIIOJIb30BAHUE SIBJICHUS BpAUICHUS IUIOCKOCTH IOJSpU3AlMU B
MoteKyisipHoil Ouonorun. ®otosddexT u kBantoBas npupoaa csera. Kpyr sBieHuid, 00bsICHUMBIX C
KBAaHTOBOW TOYKH 3pPEHHS, MHUKPOCKOIHMYECKOE M MAKPOCKOIIMYECKOE B ONTHUKE. [[BOWCTBEHHOCTH
MPUPOABI CBETa. 3aKOHBI IMOTJIONICHUS CBETa, MOHATHE O HEIUHEHHbIX 3(dekxtax. OcHOBHBIC
AJIEMEHTHI KOHCTPYKIIUU CHEKTPO(HOTOMETPOB. 3aKOHBI OCBEIICHHOCTH, 3aBUCUMOCTh OCBEIIEHHOCTH
OT BU/1a OCBETUTEJICH.

KBanToBas pusuka. ®usuka aroMa u 3jieMeHThbl (GU3MKH TBEPAOro Teaa

OcobeHHOCTH TOBEACHHMS MHUKpoyacTull. IIpuHIMIBI ONMCaHUs MOBEJCHHUS MUKPOYACTHUL,
BOJIHOBas (DYHKIMsI, COOTHOIIGHHE HeompeneneHHocteil, BonHa ne bpoitnsa. Iloctymatsr bopa.
VYpaBuenue lllpeaunrepa (BpeMeHHOE W cTallMOHapHOE), (U3MYECKUH CMBICT BXOISIIUX B HETO
wieHoB. Pemenue cranuoHapHoro ypaBHeHus Illpeaunrepa mms 4YacTMIBl B OZHOMEPHOM
MOTEHLMAJIbHOM SIIIMKE W YaCTUIBl HAa OKPYKHOCTHU. YCIOBHUS IOSBICHHS KBAaHTOBBIX SIBJICHH.
Bnusiaue maccel M 00s1acTH JIOKanM3alMy yacTull. JIBymMepHas MOTEHLUAlIbHAs s$Ma, BBIPOXKIAECHUE
KBaHTOBBIX COCTOSIHUM U CHATHE BbIpOXKJeHUs. [loTeHnanbHas sMa KOHEUHOM TITyOMHBI U BIMSIHUE €€
rIyOuMHBl M IIUPUHBI HAa YPOBHM SHEPrMM 4YacTUIbl. BO3MOXKHOCTH JIOKAIM3alMKU YacTUIBl B
npoctpancTBe. TyHHenbHBIM 3¢ dekt. 3anonHeHne ypoBHeH W mpuHimn llaynw, momHas sHeprus
COBOKYIIHOCTH JIEKTPOHOB B KBaHTOBOM CHCTEME. YPOBHHU 3HEPIMHM B aTOME BOAOPOJA, NEPEXObI
MeX1y ypoBHSAMU. VHIUMBUIYadbHOCTh CIIEKTPOB aTOMOB M SMUCCHOHHBIM CHEKTpaJbHBIM aHaIU3.
Meraminyeckass MOJENb MOJEKYJIbl M OOBSCHEHHE KOpPpeNslMM LBETHOCTH BeulecTBa M 3¢ ¢dekra
COIPSKEHMS] XUMUYECKUX CBsI3el B MoJiekysax. HopManbHas v MHBEpCHAs 3aCEJI€HHOCTh KBAHTOBBIX
coctosiHui. Iloryonenue, COHTaHHOE W BbIHY)XJEHHOe u3nydeHus. Koadduimentsl DiHIITEHHA.
®opmyina Ilnanka. Ycunenue csera npu IPOX0KIECHUH Y€pe3 MHBEPCHO 3aceeHHyto cpeny. [lonarue
0 Ja3epax.

duznyeckas NpUpPoa XUMUUYECKON CBSI3U. DIEKTPOHHOE CTPOEHHE MHOTO3JEKTPOHHBIX aTOMOB,
ruOpuau3anysi, OObSICHEHHE NPUYMH TOSABJICHUS TPOCTPAHCTBEHHBIX (opM Monekyn. I[IpuHummn
MaKCHMaJIbHOTO MepeKpbIBaHus. BHyTpeHHee BpalleHne B MOJIEKYyJlaX U €ro poJib B OMOXMMHYECKHX
peakuusx. J[BukeHue 4acTul B MHOTOAaTOMHBIX MOJIEKYJIaX M BUIbl MOJIEKYJISIPHON CIEKTPOCKOIIUH.
CuMMeTpHst MOJIEKYJ U MOSIBJICHUE MPaBUi 0TOOpA.

@DOTOXMMHUYECKHE pPEaKIMM U OCOOEHHOCTH IOTEHLUANbHBIX IOBEPXHOCTEH OCHOBHBIX U
BO30YKJCHHBIX 3JIEKTPOHHBIX COCTOSIHMM B MoJsiekyiax. Pacnmaa Mosekyn npu (OoTOBO3OYKIACHUSX.
®dusnueckas npupona ¢GoTocuHTe3a. TpaHCHOPT SHepruu npu (GoTocuHTe3e. 30HHas CTPYKTypa
ANEKTPOHHBIX COCTOSIHUI KpPUCTAJIOB. 3alOJIHEHHbIE M HE3AlOJHEHHBbIE 30HBI. YpoBeHb DepMu.
ITpoBOTHUKY, MTOJTYTIPOBOJAHUKU U TUAIEKTPUKU. OCOOEHHOCTh MPOBOAMMOCTH B MOJTYIPOBOJHHUKAX.

Anepuas puszuka

CucremaTHKa 3J1€MEHTAapHBIX YacTUL. 3aKOHBI B3aWMOIPEBPAICHUN YacCTHL], SIAEPHBIE PEAKIINH,
nedext maccol. CTpoeHue siiep, sAepHble CUiIbl, YCTOWYMBBIE U HEYCTONYMBBIE S/1pa, €CTECTBEHHAS U
HCKYCCTBEHHAst PaZ0aKTUBHOCTD. 3aKOHbI PaanoaKTUBHOTO pacnana. [IpuHimmns!
palMOaKTUBALMOHHOrO aHanu3a. «MedeHble» atoMbl B Ouosioruu. IlyTu ucronb3oBaHMs sSAEpHOMN
SHEPTHUH.

Pu3znyeckas KApTUHA MHPaA

[lonstue o0 oBomonM B (u3MKe, OMOJOTMHM H JPYrUX HaykaxX. [IpoTHMBOMOIOKHOCTH
HaIpaBJIEHHOCTEHN 3TUX HBOJIIOLMOHHBIX MTpolieccoB. [1yTu npeogoneHus npoTUBOPEUUsI.

Bpewmst B kmaccudeckom mMupe. Posis mepuoandeckux M HEeMepruoInIeCcKUX MPUPOTHBIX MTPOIIECCOB
B (OpMUpPOBaHMH TIOHITHS BpeMeHH. VIHBapHaHTHOCTh MPOCTEUIHNX (U3UUYECKUX 3aKOHOB
OTHOCUTEIILHO CMEHBI 3HaKa BpeMeHH. HepaBHOBECHBIE MPOIECCHI B CIOKHBIX CHCTEMAaX U MOSBIICHHUE
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CTpesibl BpeMeHU. Ponb ciaydaiHbIX (akTopoB B (OPMHPOBAHHMU CTpenbl BpemeHu. DiyKTyaiuw,
MOSIBJICHHE CaMOOpPTraHW3allMd B  OTKPBITHIX CHUCTEMax W IepepacTaHue (QIyKTyaluu B
Makpockonnyeckuii 3¢ ¢exr. Ponp Oudypkanmii. [loBeneHne SHTpONUMU B OTKPBITHIX CHCTEMaXx.
[TpyuHIMI TOMTOTHUTENFHOCTH U €ro BceoOImHocTh. Vcrons3oBanue Mojeneil sSiBIeHU 1 0OBEKTOB B
nporiecce NO3HAHUS KaK CIEICTBHE MPUHIIMIA TOTOIHUATENIbHOCTH. OOpaTHbIe 3a7auu, CyObEeKTUBHBIN
dakTop mpu wux pemieHur. OTrpaHHYCHHOCTh IPHHIMIIA JIOKA3aTEIFHOCTH B Hayke. [IpuHIMN
COOTBETCTBHS, HaOIoJaeMble M HeHaOJrogaeMble BelMWYMHBI B ¢usuke. TpeboBanus K
dopmupoBaHnio (U3NUECKUX Teopud. PacmmpeHHoe NOHMMaHWE TMPHUHIMNA JICTEPMHUHHU3MA.
CrayvaiiHoe M 3aKOHOMEpPHOE B MPUPOZE M Ipeebl MPUMEHUMOCTH HAyYHOTO MporHo3a. HaywHerii
IpOTHO3 B Hayke 00 obmiecTBe. Pusnka u knbepHetnka. Ciesiye CHCTEMbI U YIPaBJICHHE.

4.2. Cogepxanue JeKIUl

Ounas popma o0yueHust

o 8
2 2 S
Ne IR
- =
i Kpatkoe conepxanue nekuuu = 3| ES
5 5 2
=] S o
S =
1. DOBOJIIOIIMS M COBPEMEHHBIE MOJIeIH (U3HYECKOM KapTHHBI Mupa. Poib 2 +
POCCHICKHX YYCHBIX B pa3BuTuu pu3uku. CoBpeMeHHas (PU3HMKa KaK KyJIbTypa
HaOIIOJICHUH, MOJCIUPOBAHUSA, OKCIICPUMEHTAIBLHOIO HCCIASAOBAaHUSA U
KOJIMYECTBEHHOTO TPOTHO3UPOBAHUS SIBIGHUU mpuponabl. Ponb ¢dusuku B
pPa3BUTHM TEXHUKU W arpolpOMBIIUICHHOTO MpPOM3BOACTBA. KuHemaTHka
MarepualbHOM  TOYKHA. KOOpAWHATHBIM METOJ  ONHMCAHUS  JIBUIKEHUIA.
Kunematnueckoe ypaBHEHHE [JBUKEHUS U ONpeAeNAeMble 10 HEMY
KWHEMAaTHYECKUE XAPAKTEPUCTHKH.
2. | BexTopHBIii crtoco0 omucaHus ABMKEHUN. BEeKTOphI mepemenieHus, CKOpOCTH, 2 +
YCKOpEHUS. YTIOBBbIE XapaKTEPUCTUKH JBHKCHHUS TIO OKPY>KHOCTU. DJIEMEHTHI
PENATUBUCTCKON MEXaHUKHU. [Toctynatet cIlelaabHON TEOpUHU

oTHocuTenbHOCTU. IIpeoOpazoBanust Jlopenna. CrokeHue CKOpPOCTEH.
OTHOCHUTENBHOCTD IJIMHBI OTPE3KOB U JUINTENBHOCTH BPEMEHHBIX HHTEPBAJIOB.

3. | JluHamuka MaTepuallbHOM TOYKM M MOCTYNATENBHOTO MABMXKEHHUS TBEpAOro | 2 +
tena. [lpuHuun oTHocuTenbHOCTH. 3akoHbl HbtoToHa. Buasl cui. J[uHamuka
BpallaTelIbHOro JBWKEHUSA. MoMeHT cuiabl. MOMEHT HHepUUHM. 3aKOHBI
COXpaHEHHs HMIIyJIbCa M  MOMEHTa UMIIylbca. [HepuuaibHble U
HEUHEpLHaIbHbIE CUCTEMBl OTCY€Ta. CHIIBI MHEPLUMHU NIPU PA3NIMUYHBIX BHJAX
JIBHKCHHSI.

4. | PaboTta, MOIIHOCTH, W HHeprus. MexaHuuyeckas paboTa M MOIIHOCTb IpH | 2 +
MOCTYIATeIbHOM W BpalaTelIbHOM JBIKCHHAX. KHHeTHYeckass >Heprusi u
TeopeMa 0 KHHETHYECKOW YHEPTUH.

KoHcepBaTHBHBIE CHITBI U TTOTEHITHANIbHAS YHEPTHUS. [IpUMephl MOTEeHIINAIBHBIX
noJieil. 3aKOH COXpaHEHHUsl JHEPTUU B MEXAHHUKE.

5. | Mexannueckne koneOaHus. KuHematmka TapMOHMYECKHX KoieOaHWi. | 2 +
Crnoxenue xonebanuil. AKycTHYeCKHE Pe30HATOPHI.

Jlunamyka rapMoHHMYECKHX Konebanuil. JuddepeHnuanprHoe ypaBHEHUE
KoneOaHui. 3aTyxawolue W BbIHY)XICHHble KojeOaHus. MexaHHuecKuit
pe3oHaHc. MasTHUKH.

6. | Mexannueckue BOJHBL. BoiHOBoe ypaBHeHme. Bumer BomH. HTEepdepeHnius, 2 +
audpakius U aucnepcus BojH. BonHbl v nHGOpManusi.
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OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIAPHO-KUHETUYECKON Teopuu. MneanbHsblil ras.
OcHoBHOoe ypaBHeHMe MKT M ypaBHEHME COCTOSHUS HJIEIBHOIO rasa.
Peanbuble ra3pl. CKMKEHUE ra30B.

ArperatHple coCTOsiHMS W (a3oBbie mepexoipl. OCOOCHHOCTH IKUAKOTO
cocrosinus. CTpoeHue KpuCTauioB. JledekThl KPHCTaJUIMYECKOTrO CTPOCHUSL.
[Ipounocts W mnactu4HOCTh.  SIBieHus  mepenoca.  Huddysus,
TEIUIONPOBOJHOCT M BHYTPEHHee TpeHHe. MOoeKyIsIpHO-KHHETHYeCKas
TEOPHsl SIBJICHUH IIEPEHOCA.

OCHOBBI TEPMOJMHAMHMKU. BHYTpeHHsAsI »3Heprus MW IEpBOE  HAYaAIO
TepMOAMHAMHUKHU. PaboTa M TETUIOEMKOCTh Ta3a MPH Pa3IMYHBIX IPOIECcaXx.
Bropoii 3akoH TepmoaMHaMHMKH. TemjgoBble JABUTaTeId M  XOJOJWJIbHBIE
MamHbl. KIIJ[ TeruioBbIX ABUTaTeneid M CTATHCTUYECKUN CMBICH BTOPOrO
3aKoHa TepMmoauHaMuku. llonstue sHTponuu. IloHsTHE O TepMoaMHAMHUKE
HeoOpaTHMBIX MPOIIECCOB M OTKPBITHIX CUCTEM.

10.

DIIeKTpuYecKui 3apsaa. BzaumoeicTBre 3apsgoB. DJIEKTPOCTATUUECKOE TTOJIE.
Bekxrop HanpsbkéHHOCTH. Pacu€r anexrpocrarndeckux mnosei. [loreHnman
ANEKTPOCTAaTUYECKOro mouyig. Pabora 1o mepeMenieHuro 3apsaoB B
aNeKTpocTaTuyeckoM  mose. [loTeHuman ©  rpagueHT  MOTEHLHMaia.
OKBUIIOTEHUUAJIbHBIE IOBEPXHOCTH.

11.

BemectBo B snexrtpuueckoM 1moisie. IlonsipHble M HEMOJISPHBIE MOJIEKYJIBI.
[Monspuzauus  nuanexktpukoB. Bekrop  cmemenus. IlpoBogHuku B
IEKTPOCTATUYECKOM I10JIE. DIEKTPOEMKOCTb NPOBOJHUKOB. KOH1eHCATOPBI.

12.

[TocTostHHBIN 3neKkTpuyecKuii TOK. 3akoH Oma. DJIEeKTpOABMXKYILas CHIIA.
[TpaBmia Kupxroda u pacuérel snexkrpudeckux menei. Kinaccuueckas teopus
3eKTponpoBoAHOCcTU. BbiBog 3akoHa Oma. Ilpupona cBEepXmpOBOAMMOCTH.
Hocutenn Toka B  pasiWyHBIX MPOBOJHHMKAX. JJEMEHTH  TEOPUU
anekTponpoBoaHocT. llomynpoBoguuku. IlomynmpoBOgHUKOBBIE TPUOOPHI.
DOneMeHThl (U3NYEeCKOM 3JeKTpOHUKU. KOHTaKkTHBIE SBJICHHS B METallax M
MOJIYITPOBOIHUKAX. Ycnexu COBPEMEHHOI MOJIYITPOBOTHUKOBOM
KOMITHIOTEPHOM TeXHUKH. broToku u OnonHdopmaruka.

13.

MaruutHOoe T1oe.  B3anMonencTBHE  JJIIEKTPUYECKUX TOKOB. Pacuérsl
MarHuTHbIX moned. 3akoH buo-Capapa-Jlamaca. MarautHble CBOWCTBa
BemiectBa. Jlua-, mapa- u  ¢eppomarHeTuku. JlomeHsl.  DeppuTHI.
DNeKTpOMarHuTHBIE CemapaTtopbl B arpouHx eHepuu. J[elicTBHE MarHUTHOTO
MOJIsl Ha BJIEKTPUYECKUNA TOK W JBIXKYIIHMECS 3apssKeHHble yacTuipl. Cuna
Awmrnepa u cuia Jlopenima. Db dext Xosma. 1eKTPOIBUTaTEIH.

14.

OnexTpoMarauTHas nHAyKuus. 3akoH Papaned n npaswio Jlenna. Mexanusm
Bo3HUKHOBeHUd OJIC wunaykuuu. ['enepatopel rapmonuueckoit JJIC wu
TpanchopmaTopbl. UHAYKTHBHOCTh MPOBOAHUKOB. DHEPIUsl MArHUTHOT'O MOJIS.

15.

IlepemenHnsblil anekTpudeckuil Tok. Llenu nepemeHHoro toka. 3akoH Oma i
LEerned NepeMeHHOro Toka. IlosHoe conpoTHBIEHHE IEPEMEHHOMY TOKY.
Bekropnas nuarpamma. PezoHaHc B Liensix NepeMEHHOr0 TOKa.

16.

OnexkrpomarauTHoe mosie. O606mmenune 3akona dapases. 3akOoH MOJHOTO TOKa.
Tok cmemenus. DIeKTpOMarHuTHbIE BOJIHBL. Y paBHeHMsI Makcsema. Cucrema
ypaBHeHU MakcBema B aud@epeHuuanbHOR U MHTErpalibHOM  (dopmax.
Bexkrop Ywmosa-Ilolintunra. JlaBnenue ceera. ['apMOHMYECKMH OCLMILIATOP.
CBOOOJHBIE 3JEKTPOMArHUTHBIE KosieOaHUsS. 3aTyXalollue U BBIHYXICHHbIE
Kosebanus. Pezonanc.

17.

l'enepamnus, mnepenada U TNPUEM  INEKTPOMArHUTHBIX BOJH. OTKpPBITHIM
KonebarenbHbl  KOHTYyp. [IpuHmmm  paboTel  paavonepenaTivka U
paauonpuéMHUKa. Moaynsiysi M AETEeKTUPOBAHHME 3JEKTPOMArHUTHBIX BOJIH.

12




Pagnonokanusa u teneBuaenue. lllkana 3MeKTpOMarHUTHBIX BOJH. Paznuunbie
AUaria3oHbl 4aCTOT BHGKTPOMaI‘HI/ITHBIX BOJIH, UX xapaKTepHLIe 0C06€HHOCTI/I 148
TEXHUYECKHE CpeACTBA HMX  ModydeHus. licmonb3oBaHWe  BHUIUMBIX
yabTpaUONETOBBIX W JPYIMX  M3JIy4YeHMH B  PacTEHUEBOACTBE U
’KHBOTHOBOJICTBE.

18.

DONeMEeHTbl T'€OMETPUYECKOM ONTHUKU. (OCHOBBI T€OMETPUYECKON OINTUKH.
®opmynel Openens. [lpuHiunm oOpaTUMOCTH CBETOBBIX Jiydeil. [IpuGopsl
T€OMETPUYECKON ONTUKUA. POTOMETPHUSL.

19.

DOneMeHThl BOJHOBOHM ontuku. [lpuuiun [roirenca. MuTepdepeHus cperta.
KorepeHTHOCTb M ONTUYECKUN XOJ JIydeH. Y CIIOBHsSI MAaKCUMyMa U MUHUMYyMa.
HNutepdepomerprl. Dnementsl rosiorpaduu. Judpakuus csera. [lpuHiun
Ioifrenca-®penens. Judpakunonnas pemérka. Crnekrporpadus. Judpakums
PEHTI€HOBCKHUX JIy4eil.

20.

B3anmopeincteue wu3nyueHus ¢ BemectBoM. [lomsgpusanms cBera Ipu
OTpa)XKCHMH W mpenomiieHuu. JIBolHOe myuenpenomieHue. Onrnyecku
akTuBHble BelecTBa. Caxapumerpnl. MckyccTBeHHass aHU30Tponust U €€
ucnosbs3oBanue. HopmaibHas n anomanbpHas aucnepcus. TernoBoe u3inydeHue.
AbcomotHo yépHoe Teno. 3akonsl Kupxroda, Credana-bonsiimana n Buna.
@®opmyna I[lnanka. Ontuueckas nupometpusa. Dotosddexr. BuemHwid,
BHYTPEHHUH W  BEHTWIbHBIA  (oTodddexr. VYpaBHeHHe ODHHIITEHHA.
IIpumenenue ¢dotornementoB. Oddext Kommnrona. JlroMuHecueHTHOE
U3JIy4CHHE. buomomunecueHnus. doroburosoruyeckue IIPOLIECCHI.
dotocunTte3. TepmoMHaMUKa U MeXaHU3M (poTocuHTe3a. buosHepreTuka.

21.

DOneMeHTbl KBAHTOBOM MexaHUKU. KopIycKyiaspHO-BOJIHOBOM — JIyaliu3M.
Hudpakius snekrpoHoB. CoOTHOLIEHHS HeonpeAeaEHHOCTeH. YpaBHEHUE
HIpenunrepa. Atom Bomopona. DHeprerudeckue ypoBHH aroma. Ilorenmman
BO30YKJICHHS 1 MOHU3ALUH.

22.

[Toctynater bopa. U3nyuenue u morsomienue sHepruu. BomopomaomnonoOHbie
noHbl. CTpyKTypa CIOXKHBIX aTOMOB. DHEPreTUYECKHME YPOBHH B CIIOKHBIX
atomax. [Ipunamun [Maymu. OnTuyeckre CHEKTPhl U CHEKTPhI PEHTTEHOBCKOTO
n3nyuyenus. Ilepuonmueckas cucrema sneMeHToB J[.M.MenneneeBa. ®dusnka
MOJICKYJI. DHEpPreTuueckrue ypoBHU MoJieKyld. OOMeHHOE B3auMOJCHCTBUE.
Monekynsipubie crekTpbl. [IpuHIIUI paboOThl KBAaHTOBBIX T'€HEPATOPOB.
DONEeKTPOHHBIM MapaMarHUTHBIA pe3oHaHC. [lonuMepsl M KHUIKHE KpPUCTAILIBL.
OcHOBHBIE BUbI KOJUIEKTUBU3ALUHA MOJIEKYIL.

23.

SBneHue paaMOAaKTHUBHOCTH. BuIbl paguMoakTUBHOrO pacmaga. 3aKoH
panuoakTuBHOrO pacnajga. CraOuiabHble U PAaJUOAKTUBHBIE  M30TOIIBI.
[IpyHOMIIBL pagMOaKTUBALMOHHOTO aHanu3a. SlnepHsle peakuuu. MexaHusm
anepHbIX peakumi. llemHas peaxkuus nenenus sagaep «MedeHble» aTOMbl B
ouonoruu. [yt ncnonb30Banus a1€pHON SHEPTUU.

24,

OneMeHTapHble  4yacTHnbl.  Kiaccupukamuss — dJ€MEHTapHBIX — YacTHIL.
B3aumMonpeBpariaeMocTs 3J1€eMEHTApPHBIX YacTHIl. MeTobl YCKOPEHUS YacTHUILL.
AnTHuacTunel ¥ aHTHBenlecTBO. CoBpeMeHHas (U3WKa W arpoWH)KEHEepHs.
BemectBo u mome. OOBEKTHI W MPOLECCHL. DBOJIIOIMOHHBIE IPOLECCHI
npeoOpa3oBaHus MaTepuH. BemectBennsle, SHEPTeTHYECKHE,
AJIEKTPOMArHUTHBIE M WH(GOpPMAIMOHHbIE IpeoOpa3oBaHus OMOOOBEKTOB.
PazButne  arpodusukm, OuomexaHuku, OWODU3UKH, OMOIHEPTETHKH,
O6uonH(pOpMaTHKH, OMOTEXHOJIOTHH U arpOMH>KEHEPUH.

Hroro

48

10%
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3aounas popma oOyueHust

n/n

Coneprxanue JeKIUu

qacoB

[IpakTrueckas

[IOJATOTOBKA

DBONIOIUS M COBPEMEHHbIE MOJeNu (U3HUecKOl KapTuHbl Mmupa. Poib
pOCCHICKMX y4eHbIX B pa3BuTHH (usuku. CoBpeMeHHass (QH3MKa Kak
KYJbTypa HaOJI0ICHUH, MOJEIIMPOBAHUS, 3KCHEPUMEHTAIBHOTO
HCCIEAOBaHUS W KOJIMYECTBEHHOI'O IMPOTHO3UPOBAHUS SIBIICHUW TMPUPOJIBIL.
Ponb ¢u3uku B pa3BUTUM TEXHUKH M arpONpPOMBIIIJICHHOTO MPOU3BOJCTBA.
Kunematnka wMarepuasibHOM TOYKHA. KoOOpIMHATHBIM METOJ ONUCAHUS
nBrKeHn. KuHemMarnueckoe ypaBHEHUE IBUKEHUS M ONpEIeisieMble 10
HEMY KHHEMAaTHYECKHE XapaKTepUCTUKU. BEKTOpHBIN CHocod onucaHus
JNBUKEHUWU. BekTopsl mnepeMeleHus, CKOPOCTH, YCKOPEHHs. YTJIOBbIE
XapaKTEPUCTUKUA JBMXKCHHUS IO OKPY>KHOCTH. DJIEMEHTBI PEISTUBUCTCKOMN
MexaHuku.  [loctymarel  cneuuanbHOM ~ TEOPUM  OTHOCHUTEIBHOCTH.
[IpeobpazoBanus Jlopenna. Cnoxenne ckopocteil. OTHOCHTEIBHOCTD JJTUHBI
OTPE3KOB U JUIUTEJIbHOCTH BPEMEHHBIX HHTEPBAJIOB.

no| Komnuectso

+

JluHamyka MaTepuaibHOM TOYKM U IOCTYNATEJIbHOTO ABMXKEHUS TBEPAOIO
Tena. 3akoHsl Herorona. Bunbl cuit. JlMnHaMuKa BpallaTelnbHOIO JBUKCHMS.
MowmeHT cuibl. MOMEHT UHEPIMH. 3aKOHBI COXPAaHEHHS] UMITYJIbCa U MOMEHTA
uMmnynbca. MHepuuanbHble W HEMHEpLUalbHble cucTeMbl orcuéra. Pabora,
MOIIHOCTh W 3Heprus. MexaHudeckue kojeOaHus. Mexanudeckas padbora u
MOIIHOCTb ~ IIpU  IOCTYNATEJIbBHOM W  BpalllaTEJIbHOM  JBHKCHMSIX.
Kunernueckass osHeprus M TeopemMa O  KUHETHYECKOM  DHEPIUM.
KoHcepBatuBHble  cHiabl M NOTEHOManbHas  3Heprusd.  lIpumepst
MOTEHLIMAJIbHBIX MOJIeH. 3aKOH COXpPaHEHUs SHEPTUU B MEXAHUKE.

OCHOBHBIE MOJIO)KEHUS MOJIEKYJISIPHO-KMHETUYECKON Teopun. VieanbHblil ras.
Peanbupie razpl. OCOOEHHOCTH KHUAKOTO COCTOSIHUS. SIBIEHUs mepeHoca.
Huddys3us, TEMIONpPOBOAHOCTH W BHyTpeHHee  TpeHue. OCHOBBI
TEpMOJIMHAMUKU. BHYTpEHHsISI 3HEprusi U MEepBOE HA4yajgo TEPMOJIUHAMUKHU.
PaGota u Temno€MKOCTh Ta3a MpH Pa3lUYHBIX Mpoleccax. BTopoil 3akoH
TepMOJIMHAMUKHU. TemnnoBple ABUTATENM W XOoJoAwiabHble MamuHbl. KIIJ{
TEIUIOBBIX  JIBUTaT€led W  CTaTUCTUYECKUM CMBICI BTOPOTO  3aKOHA
TepmonuHamMuku. llonstue oHrporuu. IloHsTHE O TEepMOAMHAMHUKE
HEOoOpaTHMBIX MPOILECCOB U OTKPBHITHIX CHUCTEM. ODJEMEHTHI CTaTHYECKOU
bu3uku.

DJIEKTPUYECKUH 3apsil. DIEKTPOCTATHYECKOE MoJie. BeKTop HampsiKEHHOCTH.
Pacuér anexrpocratnueckux nojueil. [loTeHIMan 3J€KTPOCTaTUUECKOTO MOJIS.
Pabota no nepemenieHuo 3aps10B B JIEKTpoOCcTaTHYecKoM ToJie. BemectBo B
anekTpuyeckoMm none. Ilondpusanus audIeKTpUKOB. Bekrop cmemeHus.
[IpoBOHMKHN B 3JIEKTPOCTATUYECKOM ITOJIE. DIEKTPOEMKOCTH ITPOBOJIHHUKOB.
Kongnencaropsl.  IlocrosiHHBIM ~ 3nekTpudeckuii  Tok.  3akoH  Owma.
Onextpoasuxkymias cuna. IlpaBuna Kupxroda u pacy€rsl 37aeKTpHUUECKHX
nenei. 3akoH Owma. Ilpuponma cBepxmpoBoauMoctu. Hocurenun Toka B
Pa3IMYHbIX TPOBOAHHUKAX. DJIEMEHTHI TEOPUH HIEKTPOIPOBOJIHOCTH.
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5. | MarautHoe mone. 3akoH buo-CaBapa-Jlammaca. MarHuTHbIE CBOWCTBA 2 +
BemectBa. Cunma Ammepa u  cuna JlopeHuma.  DneKTpoJBHUraresiu.
DJeKTpoMarHuTHas MHAyKIus. 3akoH Papajes u npaswio Jlenna. Mexanusm
BO3HUKHOBeHU DJIC mHAaykuuu. DHeprus MarHuTHoro nojs. IlepemeHHbIi
ANEKTPUYECKUN TOK. DiieKTpoMarauTHoe nosie. O6006menue 3akona dapazes.
3akoH TMOJIHOTO Toka. TOK cMemeHus. OJIEKTPOMarHUTHBIE BOJIHBI.
VYpaBuenuss MakcBemna. CBOOOAHBIE  AJIEKTPOMArHUTHBIE — KOJeOaHUs.
3aryxaromue 1 BeIHYXIeHHbIe Konebanus. [1Ikana 371eKTpOMarHUTHBIX BOJIH.
6. | Ontuka. Ilpuanun [roiirenca. Murepdepenius cera. Qudpakmus cBera. 2 +
[Tonspusanusa ceera. B3anMonencTBue M3IydeHHs C BELIECTBOM. TerioBoe
uznyuenue. KantoBas ¢usuka. Dorodddexr. duszmka atoma, 3IEMEHTHI
¢busuku TBepAoro rena. AnepHas gusnka. Pu3nueckas KapTHHA MUPA.
Hroro 12 10%
4.3. Conep:xanue J1a00paTOPHBIX 3aHATHI
Ounas ¢popma 00yueHusn
c | 3¢
E .| 8 &
Ne . 83| 582
wn HaumenoBanue 1ab0paTOpHBIX 3aHATUN E 8 E 3
S =
=
1 | M3yyeHune MexaHMYECKOIO JBMKEHMsI Ha MalllMHEe ATBy1a 2 +
2 | Onpenenenrie MOMeHTa HHepLuuHu MasTHUKA OOepOeka 4 +
3 | Ompenenenrie MOMEHTA HHEPIIMK METOIOM KPYTHIIBHBIX KOJICOAaHUH 2 +
4 N3yuenue konebaHUit MaTeMaTHYECKOTO MasiTHUKA U ONpe/ieNIeHHe YCKOPEHUs 5 +
C¢BOOOIHOTO IMaEHNUSA
5 | Mi3yuenue rapMOHHYECKUX KOJeOaHUM C MOMOIIBIO IPYKUHHOTO MasiTHUKA 2 +
6 | M3yuenue 3aTyxaromux KojaeOaHUH IpU BHYTPEHHEM TPEHUU 2 +
7 | Onpexnenenue B3KOCTHU KMJIKOCTH 10 MeToy CTokca 2 +
8 | UccrnenoBanue 31€KTPOCTATUYECKOTO TOJIS 2 +
9 | UsmepeHune EMKOCTH KOHACHCATOPA 2 +
10 | VMi3smepeHue CONPOTUBIECHUS POBOAHUKOB METOJIOM MOCTa YUTCTOHA 4 +
11 | Vzy4yeHue 11enu MOCTOSIHHOTO TOKA 4 +
12 | Vi3smepeHue TOPU30HTATFHON COCTABIISIONICH MAarHUTHOTO OIS 3eMITH 2 +
13 | Mi3y4yeHue 11enu NepeMEeHHOT0 TOKa M ONpeieIeHne MHIYKTUBHOCTHU KaTYIIKH 2 +
14 W3ydeHnue audpakiuy cBeTa U orpeieseHue JIMHbI CBETOBOM BOJIHBI ITPH 5 +
MOMOIIH TU(PAKIIMOHHON peréTKu
15 | IlosydeHnne u aHAIW3 MOJISIPU30BAHHOTO CBETA 2 +
16 N3yueHne BpaleHust MI0CKOCTH MOISPU3AIMH CBETa ONTUYECKH aKTUBHBIMU 4 +
BEIIECTBAMHU
17 | VI3yyeHue ONTHYECKUX TUPOMETPOB 2 +
18 | M3yuyeHue 3ak0HOB BHemHero goroapdexra 2 +
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19 | Ananm3 crieKTpa U3JIydeHHs Ta30pa3psiTHON JaMITbI 2 +
20 | Ananm3 crieKkTpa M3IydeHHs JaMITbl HAaKaJIUBaHUS 2 +
Hroro 48 | 20%
3aounas popma o0OyueHust
o 3
A 2 g
= O m
Ne . 88| 2¢
HanmeHoBaHue 1a60paTOpHBIX 3aHATUI T9 | =0
/o =S H B
5 5 A=t
o e
2 ==
1. | M3yueHne MexaHUYECKOIO IBUKEHUs Ha MalIMHe ATBy/a 2 +
2. | Ompenenenue BI3KOCTH JKUAKOCTH 1o Metory CTokca 2 +
3 OnpeneneHue ropu30HTAIBLHON COCTABIAIOLIEH HANPSKEHHOCTH MAarHUTHOT'O 5 +
" | mosis 3emiu
4. | WccnenoBanue 3JIEKTPOCTATHUECKOTO MOJIs 2 +
5 N3yuenue nqudpakiuuu cBeTa 1 ONnpeieeHne AIMHbI CBETOBOM BOJIHBI IPU 2 +
" | momon TudpaKIMOHHON peréTKu
Hroro 10 20%
4.4. Conep:xaHue NPAKTHYECKUX 3aAHATHI
Ounasn gopma o0yueHus
=
2 g g
Hom Q m
Ne . 8o | 28
HanmeHnoBaHMe NPaKTUYECKUX 3aHATUI =3 | =0
m S5 EC
< g2
=
1 KunemaTtuka 2 +
2 Junamuka 4 +
3 3aKOHBI COXPaHEHHMSI 4 +
4 Mexanuueckue KoneOaHusi U BOJIHBI 4 +
5 DneMEeHTHl MOJIEKYJIIPHOM U CTAaTUCTUYECKOH (PU3MKHU 2 +
6 DJIEMEHTHI TEPMOJMHAMUKHI 4 +
7 DNeKTpOCTaTUKA 4 +
8 ITocTOSIHHBIN TOK, 2JIEKTPUUYECKHE LIENH U MaTepHaIbl. 4 +
9 [TocTostHHOE MAarHUTHOE TIOJIE 4 +
10 DJeKTpOMarHuTHbIE KOJICOaHUs M BOJIHBI. 4 +
11 | 'eomerpuueckasi ¥ BOJHOBAs ONTHKA 4 +
12 KBanToBas onTHka 4 +
13 DeMeHThl KBaHTOBOM MEXaHUKU M aTOMHOM (pr3uKH 2 +
14 ATOMHOE SAPO U DJIEMEHTAPHBIE YACTHLIBI 2 +
Hroro 48 20%

3aounasi popma o0yueHusn
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° 3
A 2 g
= O m
Ne . 88| 2¢
HaumenoBanue npakTHYECKUX 3aHATHIA S| E¢
n/n E & g E
S g2 e
=
1 KunemaTnka u quHaMyKa MaTepruaaIbHON TOUYKH M TBEPJOTO Teia. 3aKOHBI 5 +
) coxpaHeHus. MexaHn4yeckue KojieOaHusl U BOJIHBI.
2 OnektpocTtaTuka. [I0CTOSIHHBIN TOK, SJIEKTPUUYCCKUE 1ISTTH U MaTEPHAIIBI. 5 +
' [TocTostHHOE MAarHUTHOE 10JIe. DJIEKTPOMArHUTHBIE KOJICOAHUsI U BOJIHBI.
HUroro 4 20%

4.5. Buabl 1 coiep:KaHue CaMOCTOATEIbLHON padoThl 00yYAO M XCS
4.5.1. Bunsl caMOCTOSATENBHOM paboThl 00yUJaIOMIMXCs

KomnuectBo uacos
Buasl camoctosTenbHONH pabOThl 00YJarOImIMUXCs
Ounas dopma 3aounHas popma
oOyueHus oOyueHus
[ToaroToBKa K MPAaKTUYECKUM 3aHATHSIM 44 8
[ToaroToBka K 1a0OpaTOPHBIM 3aHATHUSM U K 3aIUTE 48 32
1a00paTOPHBIX padOT
CamocTosTeIbHOE U3YYEHUE OTJEIbHBIX TEM U BOIIPOCOB 25 186
[ToaroroBka Kk MpoOMeKyTOYHOM aTTeCTAllUU 9 18
HToro 126 244
4.5.2. Coneprxanne CaMOCTOSITEIbHONW pabOThI 00yUYarOIIHUXCS
KonmuectBo
No YacoB
/i HanmeHnoBanue TeM 1 BOIIPOCOB Ounas 3aouHas
¢dhopma ¢dopma
o0yuenus | oOydeHus
1. Kunematuka. 3agaun Oa/UIMCTUKH, HABEICHMS Ha I[€1b, ONTUMH3AINH 8 18
JIBUKCHHSI, UX IPUMEHEHHE B arpOMHKEHEPHH.
2. Junamuka. PeaktuBHOe nBrkeHue. JIBmxeHue HeOecHBIX Te. [Tonérel 8 18
B KOCMOC. Y CTOMYMBOCTb JIBUKEHHUS. | UPOCKOIBI.
3. 3akoHbI coxpaHeHus. [lepeada MOIIIHOCTH B MEXaHHUYECKHX CHCTEMax.
[Ipo6nema Oe3omopHoro nBwxkeHus. I[IpoGnema BEYHOTO JBUTATENS 8 18
MIePBOTO POJIa.
4, Mexanuueckre KoieOaHusi U BOJTHBL. PacuéT KOHKPETHBIX COCTOSHUH U 8 18
ompeiesieHue COOCTBEHHBIX YaCTOT KOJICOATEIIbHBIX CHCTEM
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S. DNeMEeHThl MOJICKYJSIPHOM M cTaTHUCTHYecKor (uznku. OcoOeHHOCTH
KUJIKOTO cocTosiHUs. [IOBEPXHOCTHOE HATSKEHHE, CMaYUMBAHUE, 14 18
kanuutsipel. [louBeHHas Biara v moJjiuB pacTeHUH.

6. DneMeHThl TEpMOIMHAMUKHU. TeruioBast SHEpreTUKa 1 €€ SKOJIOrMUeCKuit

10 18
ACIICKT. TGHJ'IOI/I?)OJ'IHHI/IH, METOJAbI SdKOHOMMUMMH TCILJIA.

7. OnektpoctaTuka. CTaTHYECKOE AJICKTPUYECTBO. JICKTPU3ALMS TEl. 10 18
JIBUM>KeHHE 3apsOKCHHBIX YACTHI[ B JJCKTPHUSCKHUX TOJSAX. AHAIOTHH
MEXTY MIEKTPOCTATUYCCKHM U TPABUTAIIIOHHBIM TTOJISIMH.

8. IToCTOSIHHBIN TOK, 3JIEKTPUUECKHUE LIENU U MaTepHalibl. DIEKTPUUECKUM 10 18
TOK B JKHUIKOCTSIX M razax. KopoHHBIH pazpsin. DIeKTpouIbTpHL

9. IToctossaaOEe MarauTHOE 10JIE. [locTOsTHHBIE MAarHUTHL. MAarHUTHOE MOJIE 10 18
3emun. JIBMKeHHME 3apsDKCHHBIX YacTHIlI B MAarHUTHBIX TOJsAX. Macc-
CIIEKTPOMETPHSL.

10. | DnmekTpoMarHuTHbIE KojeOaHWs W BOJHBL. M300pereHme pamuo. 8 20
Ilepenaua curnamoB. PaamocBsa3p u paauonoxkanus. MHUKpOBOJIHOBas
TEXHHUKA.

11. | I'eomerpuyeckass ¥ BOJHOBas onrTuka. OnTHYECKHE W300paKeHHUS. 8 18
Mexanusm 3peHus, AedexTbl 3peHus. OnTuyeckue SBICHUS B
aTmocdepe.

12. | KBanToBas ¢u3uka. DIeMEHThl KBAaHTOBOH ONTHUKHU. JIFOMUHECIICHIIHSL. 8 12
BeiHy)KICHHOE  W3ITydeHHWE W ONTHYCCKHUE KBAHTOBBIC T'C€HEPATOPHI.
®oronbl. OnbIT béte, 3 ekt Komnrona.

13. | ®u3uka aromMa W DSJIEMEHTHl (U3UKH TBEPJAOTO Tela. DIEMEHTHI 8 10
KBaHTOBOW MexaHHKH. [locTaHOBKa 3a7a4 O JBM)KCHHH MHKPOYACTHIL.
Omneparops! puznyeckux BelnunH. KBaHTOBBIC COCTOSIHUSL.

14. | Snepnas ¢u3uka. ATOMHOE SAPO ¥ DIIEMEHTapHbIE YaCTHIIBIL. 4 10
HNonusupyronme u3iydeHus: 1 OLEHKAa MX JEHUCTBHUS Ha MaTepHallbl U
KUBBIE OpraHU3MBlI. MeTtobl U3MEpEeHus MHTEHCUBHOCTHU
MOHU3HUPYIONUX M3TydeHUuH. ECTeCTBEHHBIN paaualiiOHHBIN QOH.

15. | CoBpemeHnHas ¢uznueckas kapTuHa Mupa. Ponb ¢pusuku B pa3Butun 4 12
TE€XHUKHU U arpONpOMBIIUIEHHOTO MPOU3BOJICTBA.

Hroro 126 244

5. YueOHO-MeTOANYeCcKOe o0ecnieyeHre CaMOCTOsITeIbHOI padoThl 00y4yarouxcs
10 JMCHUIIIMHE

VYuyebHO-MeTonueckue pa3padboTku umerorcs B Hayunoit 6ubnuoreke ®I'bOY BO HOxHo-
VYpansckuii 'AY:

1. MonekynsipHast Qu3MKa ¥ TepMOAMHAMHKA [DIEKTPOHHBIM pecypc] : yuel. mocobue uis
CaMOCTOATENIbHON pabOThl CTYJEHTOB OYHOW M 3a04HOM (Gopmbl 00ydeHus [HampasieHui 35.03.06
Arpounxenepus, 13.03.02 DnexktposHepreruka u anekrporexHuka, 19.03.02 IlpoaykTsl nutanus u3
pactutenbHOro  Chipbsi, 23.03.03 DOkcrutyaramus TpaHCIOPTHO-TEXHOJOTMYECKUX MAIIMH U
KOMIUIEKCOB, creruanbHocT 23.05.01 HazemHble TpaHCHIOPTHO-TEXHOJOTHYECKHUE CpeacTBa] /
HOxno-Ypanbckuit 'AY, Unctutyt arponnkenepud ; coct. E. M. bacapeiruna. - Uens6unck: KOxHo-
VYpansckuit ['AY, 2019. - 47 c. : 1abn. - bubmuorp.: c. 47 (5 Has3B.). Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nyecKre OCHOBBI KIIACCHYECKON MEXaHUKHU [ DIEeKTPOHHBIN pecypc] : yuel. mocodue ams
CaMOCTOATENbHON paboOThl CTYJIEHTOB OYHOW M 3a04HOM (opmbl 00ydeHus [HampasieHui 35.03.06
Arpounxenepus, 13.03.02 Dnexktposnepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutaHus u3
pactutenbHOTO  ChIphs, 23.03.03 Okcruryatanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIUH |
KOMIUIeKCOB, crenuanbHocTi 23.05.01 HazemHble TpaHCHIOPTHO-TEXHOJOTHYECKHUE CpeacTBa] /
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http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

HOxHo-Ypansckuit 'AY, Unctutyt arpounxeneput ; coct. E. M. bacapeiruna. - Yensounck: FOsxHo-
VYpaneckuii I'AY, 2019. - 99 c. : wn., tabn. - bubmumorp.: c. 99 (5 Ha3B.). Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dmnekrpocratuka. IlocTosHHBIN TOK [DNEKTpOHHBIH pecypc]: ydebd. mocobue s
CaMOCTOSITENTbHONW PabOThI CTYACHTOB OYHOW M 3a04. popmbl oOyuenust / FOxxno-Ypansckuii 'AY,
HNucturyT arpounkenepun; coct. E. M. bacapeiruna - Yensounck: HOxuo-Ypanbckuii 'AY, 2018 -
95 ¢. - loctyn u3 nokansHOM cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DJEKTpOMAarHUTHBIC SIBJICHUSA W KBaHTOBBIC A(PQeKThl [DIEKTpOHHBIM pecypc]: yueo.
nocobue i CaMOCTOATENbHON pPabOThl CTYJEHTOB OYHOM M 3a04. (Gopmbl oOyueHus / HOxHO-
VYpaneckuii I'AY, Huctutyr arpomskenepun; coct. E. M. Bbacapeirmna - YensOunck: HOxHO-
VYpanbckuit Ay, 2018 - 49 c. - Hocrtyn u3 JIOKaJIbHOU CeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

6. @OoHT OLIEHOYHBIX CPEACTB /IJIsl IPOBEIeHUs
NMPOMEKYTOYHOM aTTeCTAIMH 00y4AIOUINXCS 10 TUCHUIIHHE

Jyisi ycTaHOBIIEHHMSI COOTBETCTBHUSI YPOBHS MOATOTOBKM oOywarommxcst TpedoBanmsim OI'OC
BO pa3pabotan (oHJI OLEHOYHBIX CPEJCTB Ul TEKYLIEro KOHTPOJIS YCIEBA€MOCTH U IPOBEIEHUS
IIPOMEXYTOUHOM arTecTauuu oOyyaroumxcsds 1o aucuuiiuHe. @OOHJ OIEHOYHBIX CPENCTB
npezacrasieH B [Ipunoxenun.

7. OCHOBHAA M IONOJIHUTEJIbHASA y4eOHAasl JTUTepaTypa, He00X0AuMas 1JIs OCBOCHUS
JTUCIHHUIIINHBI

OcHoBHasl 1 JIOTIOJTHATEIbHAS YaeOHas JiuTeparypa umeercs B HayuHoii  Oubimoreke u
ANEeKTpOHHOU nHpOopMamoHHO-00pa3oBarensHOi cpene PI'BOY BO I0xuo-Ypansckuii [AY.

OcHoBHas JIUTEepaTypa
I'pabosckuii, P. U. Kype ¢usuku : yuebnoe nocobue ans By3oB / P. U. I'paboBckuit. — 13-e
u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 608 ¢. — ISBN 978-5-8114-9073-8. —
Tekcr: osnextpoHHslii / Jlaub : anekTpoHHO-OMOnMoTeyHas cucrema. —  URL:
https://e.lanbook.com/book/184052.

WBanos, U. B. COopHUK 3amay 1o Kypcy OCHOBBI (M3MKH M OModu3ukH : yueOHoe mocobue / U. B.
WBanoB. — 2-e u3n., ucnp. — Cankr-IletepOypr : Jlanb, 2021. — 128 c. — ISBN 978-5-8114-1349-
2.— Tekcr: onektpoHHblii/ Jlamp : 9nekTpoHHO-OMOnmMoTeynas cucrema. —  URL:
https://e.lanbook.com/book/168419.

Jlusenues, H. M. Kypc ¢usuku : yue6nuk / H. M. JluBenneB. — 7-e¢ usn., crep. — CaHKT-
1.3. IlerepOypr : Jlanp, 2022. — 672 c. — ISBN 978-5-8114-1240-2. — TekcT : 31€KTPOHHBI //
Jlaub : anekTpoHHO-OMOMHoTeuHas cuctema. — URL: https://e.lanbook.com/book/210782.

1.1.

1.2.

bacapeiruna, E. M. 3akoHbI TOCTOSIHHOTO TOKa : yueOHoe nocobue / E. M. bacapsiruna, 1O. A.
Hukummn ; HOxuno-Ypansckuit I'AY, Uncruryr arpoumkenepun. — Yensabuuck @ FOxHo-
VYpansckuit  T'AY, 2022. — 116 c¢. : wum, T1abn. — Pexum  gocryma:
http://nb.sursau.ru:8080/localdocs/fisika/31.pdf. - TekcT : 3EKTPOHHBIIA.

1.4.

JdomosiHuTeILHAS JIUTEpaTypa

WBanos, 1. B. OcHoBsl ¢pusuku u Ouodusuku : yuebnoe nocodue / M. B. Visano. — 2-e u3z.,
ucnp., nor. — Cankr-IlerepOypr : Jlanp, 2022. — 208 ¢. — ISBN 978-5-8114-1350-8. —
Texcr : anexTpoHHbIH // JIaHb : 31eKTpOHHO-OnbIoTeuHas cucrema. — URL:
https://e.lanbook.com/book/210917.

Uponos, U. E. 3anaun no oObeit pusmuke : yuebnoe nocodue ans By3oB / U. E. Upomos. — 18-¢
u3n., crep. — Cankr-IlerepOypr : Jlans, 2021. — 420 c. — ISBN 978-5-8114-6779-2. —

1.5.

1.6.
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Texcr : anexTpoHHbIH // JIaHb : 3neKTpOHHO-OnbIMoTeunas cucrema. — URL:
https://e.lanbook.com/book/152437.

I'pabosckuii, P. 1. CoopHuk 3ama4 o ¢usmke : yuedHoe nmocodue / P. U. I'paboBckuii. — 4-¢
7 3L, cTep. — Cankr-IlerepOypr : Jlans, 2022. — 128 c. — ISBN 978 5-8114-0462-9. —
" " Tekct : anexkTpoHHsbIi // JIanb : 35ekTpoHHO-OMOHoTeunas cucrema. — URL:
https://e.lanbook.com/book/210959.

8. Pecypcbl uHGOPMALIMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTu «HTEepHeT», HEOOX0AMMbIe
JJIS1 OCBOEHMS IV CIIUTITTHHBI

1. EnuHoe oKHO nocTyna K yaeOHO-MeToandeckuM pazpadboTkam https://roypray.pd

2. BBC «JIauw» http://e.lanbook.com/

3. YuuBepcuretckas oudarorexka ONLINE http://biblioclub.ru

4. ®u3uka. MexaHuKa : BUPTYaJbHBIA aHAJIOT J1abopaTOPHOro 0OOPYAOBAHUA : OOyYaroIIMii
pecype i caMOCTOSATENbHOM padOThl CTYACHTOB OYHOW M 3a04HOM (opmbl oOydenus. - TekcT :
3JIEKTPOHHBIN. - Ajpec B ceTu: https://edu.sursau.ru/course/view.php?id=3963

9. MeToauveckne yKazaHus sl 00yYaIOIIUXCS 10 OCBOEHUIO JUCIHUNIMHBI

VY4eOHo-MeTonnuecKue pa3padboTku umerorcst B Hayunoit  Oubnnorexe u IEKTPOHHOU
uHpopmannoHHo-o0pazoBarensHoil cpene PI'BOY BO HOxHo-Ypansckuii [AY:

1. MonekymnsipHass pu3uka U TepMOAWMHAMHKA [DIIEKTPOHHBIN pecypc] : ydebd. mocobue ais
CaMOCTOSITENILHOM pabOThl CTYIEHTOB OYHOW U 3a04HON (GopMbl 00ydeHus [Hampasienuir 35.03.06
Arpounxenepus, 13.03.02 Dnexktposnepreruka u 3nekrporexnuka, 19.03.02 IIpoaykTsl nutaHus u3
pactutenbHOro  cbipbsi, 23.03.03 Okcrulyatauus TpPaHCHOPTHO-TEXHOJIOTMYECKUX MAllMH U
KOMIUIEKCOB, crnenuanbHocTi 23.05.01 HazemHble TpaHCHIOPTHO-TEXHOJOTUYECKHE cpeacTBal /
OxHo-Ypansckuit 'AY, Unctutyt arpounxenepuu ; coct. E. M. bacapeiruna. - Yensaounck: FOxHo-
Vpaneckuit 'AY, 2019. - 47 c. : Tabn. - bubmuorp.: c. 47 (5 Ha3B.). Pexum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nyecKre OCHOBBI KJIIACCMUECKOW MEXaHUKH [ DNEKTPOHHBIN pecypc] : yueb. mocobue st
CaMOCTOSITENIbHOW PabOThl CTYAEHTOB OYHOM M 3a0uHOU (opMmbl 0OyueHus [HampasieHuil 35.03.06
Arpounxenepus, 13.03.02 Dnekrposnepreruka u snekrporexHuka, 19.03.02 IIpoaykTsl nutaHus u3
pacturenpHOro  cuipbsi, 23.03.03 OxcmyaTanus TpaHCIOPTHO-TEXHOJOTMYECKUX MAIIUH U
KOMIUIeKCOB, crnenuanbHocTi 23.05.01 HazemHble TpaHCHIOPTHO-TEXHOJOTUYECKHE cpeacTBal /
OxHo-Ypansckuit 'AY, UnctutyTt arpounxeneput ; coct. E. M. bacapeiruna. - Yensaounck: FOxHo-
VYpansckuii I'AY, 2019. - 99 c. : wn., tabn. - bubmmorp.: c. 99 (5 naszs.). Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Onekrtpocratuka. IlocTrossHHBIH TOK [DneKTpoHHBIN pecypc]: ydeOd. mnocobue ISt
CaMOCTOSITENTbHOW Pa0OThI CTYAEHTOB OYHOM M 3a04. Gopmbl oOyueHus / FOxuo-Ypansckuit 'AY,
Wuctutyt arpounkenepuu; coct. E. M. bacapeiruna - Uenabunck: IOxuo-Ypansckuit 'AY, 2018 -
95 c. - Joctyn u3 nokaneHOM cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DnekTpoMarHUTHBIE SIBICHHUS W KBaHTOBBbIE 3(PQeKThl [DIEeKTPOHHBIM pecypc]: yueo.
nocobue i caMOCTOATENbHON pPabOThl CTYJEHTOB OYHOM M 3a04. ¢Gopmbl oOyueHus / HOxHO-
VYpaneckuii I'AY, Huctutyr arpommkenepun; coct. E. M. Bacapeirmna - UYensOunck: HOxHO-
Ypansckuii Ay, 2018 - 49 c. - Hoctyn u3 JIOKaJIbHOM CETH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

5. DOnextpuuectBo. Marnetusm. OnTHkKa W KBaHTOBas (Qu3uKa [DIEKTPOHHBIN pecypc] :
a0OpaTOPHBIA TMPAKTUKYM I CTYJEHTOB OYHOM WM 3a04HOW (opMbI OOydeHHs [HampaBiIeHUUN
35.03.06 Arpounkenepus, 13.03.02 DnexrposHepreruka u snekrporexHuka, 19.03.02 IlpogyxTsl
MIATAHUS U3 PACTUTENIBHOTO ChIpbs, 23.03.03 DkcrutyaTaus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAILVH U
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KOMIUIEKCOB, creruanbHocTi 23.05.01 HaszemHble TpaHCTIOPTHO-TEXHOJOTHYECKHUE CpeAcTBa] /
IOxHo0-Ypansckuit 'AY, UHcTuTyT arpounkenepuu ; coct.: E. M. bacapsiruna, 0. A. HukumuH. -
2-e u3 ., ucnp. u joi. - Yensounck: FOxuo-Ypansckuii [AY, 2019. - 182 c. : un., Tabn. - bubmuorp.:
c. 182 (5 na3B.). Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®u3nveckre OCHOBBI MEXaHUKH. MoseKyisipHas GU3uKa U TEPMOAMHAMUKA [ DIEKTPOHHbIH
pecypc] : mabopaTOpHbI NPAKTHUKYM [UIsl CTYACHTOB OYHOM H 3a04yHOW (opmbl 0OyueHus
[nanpaBnenuit 35.03.06 Arpounskenepus, 13.03.02 DiekTposHepreTuka u 3IeKTpoTexHuka, 19.03.02
[IponykThl THWTaHUS W3  pacTUTEIbHOrO  Chipbsi, 23.03.03 DOxkcmiyaTtauusi TPaHCIOPTHO-
TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB, crnenuaibHocT 23.05.01 Hazemuble TpaHcnopTHO-
texHosnoruueckue cpeactral / KOxHo-Ypansckuii 'AY, UHCTHTYT arpouHxkeHepuu ; cocT.. E. M.
bacapeiruna, 10. A. Hukummus. - 2-e u3a., ucnp. u jpoi. - Yensounck: KOxuo-Ypansckuii 'AY, 2019.
- 136 c¢. : wn, Tabm. - C mnpun. - bubmwmorp.: c. 133 (5 HnHas3.). Pexum npocryna:
http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

7. Jlabopatopuas pabora Nel. OmpeznernieHre YCKOPEHHUSI CHJIBI TSKECTH C IOMOIIbIO
MaTEMaTHYECKOr0 MAasTHHKA : METOJIMWYECKHE YKa3aHUs IS CaMOCTOSITeNbHON paboThl CTYAEHTOB
OyHOM M 3aoyHOoM Qopm oOyueHus [HanpaBiueHuil 35.03.06 Arpounxkenepus, 13.03.02
OnekTposHepreTuka M 3nekTporexHuka, 19.03.02 IlpoaykTsl muTaHusT U3 PACTUTEIBHOTO ChHIPbS,
23.03.03 Dxcrutyaranus TPAaHCIOPTHO-TEXHOJIOTHYECKUX MAIllMH U KOMIUIEKCOB, CIEIUATbHOCTH
23.05.01 HazeMHbIe TpaHCIOPTHO-TEXHOJIOTUYECKUE cpeacTBa] / coctaButenu: E. M. bacapsiruna, 1O.
A. Huxumus ; FOxHo-Ypansckuit 'AY, Uncturyt arpomxenepuu. - Yensounck: FOxuo-Ypanbckuit
I'AY, 2021. - 10 c. : ni1., Tabn. - bubnuorp.: c. 10 (8 Ha3B.). - TeKCT : 2NEKTPOHHBIN. - AApec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/20.pdf

8. JlaGopatopnas pabora No2. HccienoBaHue paBHOYCKOPEHHOTO JABM)KEHHS Ha MalllUHE
ATBy/a : METOIMYECKUE YKA3aHHUS JUISI CAMOCTOSITEIILHOW PabOThI CTYIEHTOB OYHOHM M 3a04HOU (opM
oOyuenus [HanpaBieHuit 35.03.06 Arpourxenepus, 13.03.02 DrnekTposHepreTuka 1 SJIeKTPOTEXHUKA,
19.03.02 IlpoaykThl HUTaHMUSI M3 PACTUTEIBHOTO CbIpbs, 23.03.03 DOxcruryaTanusi TPaHCIOPTHO-
TEXHOJIOTMYECKUX MallMH M KOMIUIEKCOB, crnenuaibHocT 23.05.01 Haszemuble TpaHcnopTHO-
TexHoJoruueckue cpenctsal / cocraButenu: E. M. bacapsiruna, 10. A. Hukumus ; FOxHO-Y pansckuit
I'AY, Unctutyt arpomwxkeHepuu. - YenssOunck: FOxuo-Ypansckuit AV, 2021. - 10 c. : uin., tadmd. -
bubnuorp.: c¢. 10 (8 mHa3B.). - Tekct : DOIEKTPOHHBIM. - Ajpec B CeTH:
http://nb.sursau.ru:8080/localdocs/fisika/21.pdf

9. JlabopatopHas padora Ne3. OmnpeserieHne MOMEHTa MHEPIIUHM TEla METOJOM KPYTHILHBIX
KoJIeOaHUH : METOJUYECKHE YKa3aHUsS JUIsl CaMOCTOATENbHOM padoThl CTYAEHTOB OYHOM M 3a0YHOM
dbopm 00yuenusi [HampaBnenuit 35.03.06 Arpoumxkenepusi, 13.03.02 DnexTposHepreTHka U
anekTporexHuka, 19.03.02 IIpoxykTel muTaHus U3 pacTUTENBHOrO Cbipbs, 23.03.03 Okcrmyaranus
TPAHCIOPTHO-TEXHOJIOTUYECKUX MalllMH W KOMIUIEKCOB, crnenuanbHoctd 23.05.01 Haszemusbie
TpPaHCHOPTHO-TEXHOJNOTnYeckue cpenacral / cocrasurenu: E. M. bacapeiruna, 0. A. Hukumwun ;
OxHOo-Ypanbckuii 'AY, UacTtuTyT arpomwxkenepun. - Yensounack: FOxuo-Ypansckuit [AY, 2021. - 9
C. : wi., Tabm. - bubmmorp.: c. 9 (8 Ha3B.). - TekcT : SIEKTPOHHBIA. - Azpec B ceTu:
http://nb.sursau.ru:8080/localdocs/fisika/22.pdf

10. JlaGopatopHast pabGota Ned. M3ydeHWe TapMOHHUYECKOTO KOJCOAHUS C TIOMOIIBIO
NPY>KHHHOTO MasiTHUKA : METOAMYECKUE YKA3aHUS JUISI CAMOCTOSITEIbHON pabOThl CTY/IEHTOB OYHOM U
3a04yHOM (popm oOyuenus [HampasneHuil 35.03.06 Arpounxenepusi, 13.03.02 DnexTposHepreTuka u
anekTpoTexHuka, 19.03.02 IlpoxykTel muTaHus U3 pacTUTENBHOrO cbipbs, 23.03.03 Oxkcrmyaranus
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAIlMH W KOMIUIEKCOB, crennanbHocTd 23.05.01 HaszemHuble
TpPaHCIOPTHO-TEXHONOTHYeckue cpenacrtsal / cocrasurenu: E. M. bacapeiruna, 10. A. Hukumun ;
HOxno-Ypansckuit 'AY, Uncturyt arpowxkenepuu. - Yensounck: FOxno-Ypansckuit AV, 2021. -
10 c. : wm., tabm. - bubmuorp.: c. 10 (8 Ha3B.). - TekcTt : HSNEKTPOHHBIA. - AJpec B CETHU:
http://nb.sursau.ru:8080/localdocs/fisika/23.pdf

11. JlaGopatopHast pabora Ne5. MccrnemoBanue 3aTyxaromuxX KOJICOAHUH : METOIUYECKHE
YKa3aHUs JJIs1 CAMOCTOSITENIbHON pabOThl CTY/IEHTOB OYHOM M 3a04HOM (hopM 00ydeHHsl [HanpaBiIeHUH
35.03.06 Arpounxenepus, 13.03.02 DnextposHepreTuka M snekTporexHuka, 19.03.02 IIpomykTsl
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http://nb.sursau.ru:8080/localdocs/fisika/20.pdf
http://nb.sursau.ru:8080/localdocs/fisika/21.pdf
http://nb.sursau.ru:8080/localdocs/fisika/22.pdf
http://nb.sursau.ru:8080/localdocs/fisika/23.pdf

MIUTaHUS U3 PACTUTENBHOIO ChIphs, 23.03.03 DkcmmyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUTeKCOB, crenuanbHocTh 23.05.01 HazemHble TpaHCHIOPTHO-TEXHOJOTHYECKHE cpenacTBal /
cocraputenu: E. M. bacapeiruna, FO. A. Hukummn ; FOxHOo-Ypansckuit ['AY, HWuctutyT
arpomxeHepud. - Yensaounck: KOxno-Ypansckuii ['AY, 2021. - 10 c. : uin., Tabmn. - bubmmorp.: ¢. 10 (8
Ha3B.). - TeKCT : 3NeKTPOHHBIN. - Anpec B cetu: http://nb.sursau.ru:8080/localdocs/fisika/24.pdf

12. JlabopatopHass pabotra Ne6. OrmpejneneHrne MOMEHTa WHEPIMH MasTHHKa MakcBesia :
METOAMYECKHE YKa3aHUs JJIsi CAMOCTOSATENILHONW pabOoThl CTYIEHTOB OYHOM U 3a04HOM PopM 0OyueHust
[HanpaBnenuii 35.03.06 Arpounskenepusi, 13.03.02 DnekTposaHepreTrka U 3aeKkTporexuuka, 19.03.02
[IpogykTsl mMTaHHMA W3  pacTUTENbHOro  chlpbs, 23.03.03 DOkcmiyaranus TpPaHCIOPTHO-
TEXHOJIOTMYECKUX MaAIIMH M KOMIUIEKCOB, crnenuaibHocT 23.05.01 Haszemuble TtpaHcnopTHO-
TexHoyiornueckue cpeactsal / cocraButenu: E. M. bacapeiruna, F0. A. Hukummmun ; FOxxno-Ypanbsckuii
I'AY, UnactutyT arpowkenepuu. - Yensounck: KOxno-Ypanbckuit [AY, 2021. - 9 c. : wi., Tabmn. -
bubmmorp.: c. 89 (8 mHa3B.). - Tekcr : ONEKTPOHHBIA. - AJpec B  CETH:
http://nb.sursau.ru:8080/localdocs/fisika/25.pdf

13. JlaGopatopHasi pabora Ne7. OmpezneneHue CKOPOCTH IMyJIH C MOMOIIbIO KPYTHJIBHO -
0aJUTMCTHYECKOTO MAasTHUKA : METOJUYECKHE YKa3aHUsS IS CaMOCTOSITENIbHOW pPabOThI CTYIEHTOB
OyHOM u 3aoyHoM Qopm oOyuenuss [HampaBinenuit 35.03.06 Arpoumxkenepus, 13.03.02
OnexTposHepreTka M 3iekTpoTexHuka, 19.03.02 IlpoaykTel NUTaHUS U3 PACTUTENIBHOTO CHIPbS,
23.03.03 DOkcrmuryarauus TPAaHCHOPTHO-TEXHOJIOTMYECKMX MAallMH U KOMIUIEKCOB, CIEHUAIBHOCTH
23.05.01 Ha3emHble TpaHCIIOPTHO-TEXHOJOTHUECKUE cpencTBa] / coctaBurenu: E. M. bacapeiruna, HO.
A. Huxummn ; FOxno-Ypanbsckuit 'AY, Unctutyt arpowxkenepuu. - YensiOunck: KOxxHo-Y panbckuii
'AY, 2021. - 10 c. : un., Tabn. - bubnuorp.: c. 9-10 (8 Ha3B.). - TekcT : AESKTPOHHBIN. - AJIpeC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/26.pdf

14. JlabopatopHas paborta Ne8. M3yueHue ympyroro u HEympyroro yjaapa : METOAMYECKHE
yKa3aHUs JIJIs1 CAMOCTOSITENIbHOM pabOThl CTYJIEHTOB OYHOM U 3a04HOM opM 00yueHHUs [HarpaBiIeHUN
35.03.06 Arpounxenepus, 13.03.02 Dnextposnepretrka u snekTpoTexHuka, 19.03.02 ITpomykTb
MATAaHUS U3 PACTUTENIBHOTO ChIpbs, 23.03.03 DkcrutyaTaus TpaHCIOPTHO-TEXHOJOTUYECKUX MAILIUH U
KOMIUIeKCOB, crnenuanbHocTi 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJOTUYECKHE cpeacTBal /
cocraputenu: E. M. bacapeiruna, 0. A. Huxkummna ; IOxHO-Ypansckuit ['AY, HWHctutyT
arpowxkeHepud. - Yemnsiounck: Oxno-Ypansckuit 'AY, 2021. - 14 c. : wi., tabn. - bubnuorp.: c. 13-
14 (8 Ha3B.). - Tekcr : 21eKTPOHHBIN. - Anpec B ceTH: http://nb.sursau.ru:8080/localdocs/fisika/27.pdf

10. CoBpemennbie nHGOPMALMOHHBIE TEXHOJIOTHH, HCI0JIb3yeMble IPU OCYLIeCTBICHUH
00pa30BaTeIbHOIO MpoLecca M0 JMCHUILIMHE, BKII0Yasi NepedyeHb IPOrpaMMHOro odecrne4eHust
U HH(POPMAILMOHHBIX CIPABOYHBIX CHCTEM

B HayuHoit 6ubnmoreke ¢ TepMUHAIBHBIX CTAaHIMN MPEAOCTaBIAETCA JOCTYI K 0a3aM JaHHBIX:
- Texakcnept (MHpopmanroHHO-cripaBoyHas cucrema ['OCToB);
- «CeNnbX03TEXHUKA) (aBTOMaTI/I?»I/IpOBaHHa}I CIIpaBOYHasd CI/ICTeMa).
- My TestX10.2.
IlepedyeHb JMIEH3NOHHOTO TPOrPAMMHOIO O0ecTeYeHus!
My TestX10.2.
Microsoft Office 2010 Russian Academic OPEN 1 License NoLevel, Windows 7 Home Basic
OA CIS and GE
Google Chrome, Mozilla Firefox, MOODLE

11. MaTtepuajbHO-TeXHUYecKas 6a3a, HeoOXoAUMAs /ISl OCYIIeCTBJICHUS
00pa3oBaTeILHOIO NMpoIecca Mo AUCHUILINHE

Y4eOHble ayaMTOPMH /JJIsi NPOBEACHHUS 3aHATHH, NPEeIYCMOTPEHHbIX IPOrpamMMoii,
OCHaIlleHHbIE 000PYA0BAHMEM U TEXHMYECKMMH CpPeCTBAMH 00y4eHHUSI.
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YyeOHass aymauropus UIsi TPOBEACHHS 3aHSATHH JIEKIIMOHHOTO M CEMHHApPCKOTO THIIA,
KypCOBOTO TPOCKTHPOBAHMUS, TPYNTIOBBIX U WHAWBUAYAILHBIX KOHCYJBTAIIUH, TEKYIIETr0 KOHTPOJS U
mpoMexyTouHo# arrecranuu,454080, YensOunckas oo, r. Yensbunck, np-t Jlenuna, 75, yaeOHo-
nabopaTopHbBIN Kopryc, aynutopus Ne 427,

Y4eOHbIC ayAWTOpPHH ISl TIPOBEACHUS 3aHATHH JIEKIMOHHOTO W CEMHUHAPCKOrO THIIOB,
TPYIIOBBIX U MHIMBHUIYaIbHBIX KOHCYJIBTAIMH, TEKYIIErO KOHTPOJIS ¥ MMPOMEKYTOYHOM aTTECTAIHH,
OCHalIeHHasi 000py/I0OBaHUEM M TEXHUYCCKUMU CPEIICTBAMU JUIsI BHITIOJHEHUS J1a00paTOpHBIX padboT
454080, Yensounckas o6m., r. YensaOunck, yn. Kpacnas, 38, yueOHbIi Kopmyc, ayautopuu Ne 2093,
2055.

VYueOHass ayauTopusi Ui TPOBEACHUS 3aHATHHA JICKIMOHHOTO W CEMHUHApPCKOTO THIIA,
KYpPCOBOTO TPOEKTUPOBAHMSI, TPYIIIOBBIX M WHAWBUIYATbHBIX KOHCYIbTAIMH, TEKYIIIETO KOHTPOIS U
npoMmexxyTounoi arrecrannu,454080, Yensounckas o6:1., r. Yenssounck, yn. Kpacnas, 38, yueOHbIiI
kopmyc, ayauropust Ne 3105.

IToMenieHMs AJIA CAMOCTOSTEIbLHOM p360TLI oﬁyqamumxca

[Tomemenue st camoctosTenbHOH paborel 454080, YensOunckas o0d., T. YenssOWHCK,
npocnekT Jlennna, 75, riaaBHbI kopiryc, aynutopus Ne303.

Ilepeyenb 000py1OBaHNSI U TEXHHUYECKHX CPEICTB 00y4YeHUs

Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/DOS/15.6;
IIEPCOHAJIbHBIV KOMITBIOTEP B KOMIIIEKTE: cucremnsiii 6ok Pentium E 5400 2.7GHZ,
xecTkuit auck 250 Gb, monutop 19" LCD, knaBuarypa, mbiis — 30 mit.; [IPUHTEP CANON LBP-
1120 nazepnsiit; Dxpan ¢ anekrpornpusogom; [IPUHTEP CANON LBP-1120 nazepnsriit; UK [TYJIBT
Y JUISA DKPAHA C DJIEKTPOITPUBOJOM; KOJIOHKH 5+1 SVEN IHO.

Ayn. 2053, 2093: VYcranoBka nabopartopHas «MasTHUK yHHMBEpCaJIbHBIN»;, YCTaHOBKA
nabopaTtopHas «MasaTHuKk MakcBemiay; YcraHoBka jJabopaTopHas «CoyaapeHue mapoBy; Y CTaHOBKA
nabopatopHas «MamuHa ATByga»; YCTaHOBKa Ui OIPENEIICHUS OTHOIICHUS  YIEIbHBIX
TEIUIOEMKOCTeH BO31yxa; YcTaHoBKa JiaboparopHas «l'mpockom»; Harmsnxele ydeOHble mocoOus;
Kommnext naGoparopum "OnektpuuectBo M MarHeTusM"; Monoxpomatop YM2;VcraHoBka uis
M3yYeHHs] 3aKOHOB I'€OMETPHUYECKONW ONTHUKH;YCTaHOBKA I M3ydeHHs IU(PaKIMU;Y CTaHOBKA IS
M3ydeHHs] MHTepQEepEHIIMN CBeTa, YCTAHOBKA JJIsl M3Yy4YCHHS TIOJISPH3AIMHA CBETa;Y CTAaHOBKA JIJIs
u3yueHHus: aOCOJIOTHO YEpHOIo Tena; YCTAaHOBKA JUIsl MCCIIEJOBAHUS XapaKTEPUCTHK BaKyyMHOI'O
¢doTosrneMeHTa.
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I1PH/IOKEHUE

®OHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOBEJCHUS MPOMEKYTOYHON aTTeCTalluN
o0y4aromuxcs
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COAEPXKXAHUE

KomnereHuu u uX HHAUKATOPHI, (POPMHUPYEMBIE B MPOLIECCE OCBOCHUS TUCIUITIIMHBI

IToxkas aTcClu, KpUTCpUH n nIKajaa OLICHHUBAHUA HHIUKaTOpPOB JOCTHIKCHHUA

c(OpPMUPOBAHHOCTH KOMITETECHITUI

TunoBele KOHTPOJIbHBIE 33aHusl U (WJIM) WHbIE MaTepUabl, HEOOXOAUMBIE Ul OLEHKU
YMEHMM, HaBbIKOB M (WJIM) OIbITa JEATEIBHOCTH, XapaKTEPU3YIOLIUX

3HAHUI,

C(l)OpMPIpOBaHHOCTI) KOMIICTCHIIUH B mpouecce OCBOCHUA JUCHUITIIMHBI

Meroandeckue MaTepHUalIbl, ONPEACIIAIONINE IIPOLEAYpPbl OLCHUBAHUS 3HAHWUM, YMEHUH,

HaBBIKOB M (MJIM) OTIBITA ICATEIIbHOCTH, XapaKTepU3yIIHNX ¢HhOPMUPOBAHHOCTH
KOMIIETEHIIUHA

4.1.

4.1.1.
4.1.2.
4.1.3.
4.1.4.
4.2.

4.2.1.
4.2.2.

OrneHOYHBIE CpeACTBa I MPOBEACHUS TEKYIIEro KOHTPOJIS YCIIeBAeMOCTH B ITPOIIECcCe
HpaKTH‘ICCKOﬁ IIOATrOTOBKH
Ornpoc Ha MPaKTUYECKOM 3aHSATUU

OnennBanue oT4eTa 10 TAOOPATOPHOH padboTe
TectupoBanue
KonTponbnas padota

[Tpouenypsl 1 OLIEHOYHBIE CPEACTBA JIJIsI IPOBEICHUS IPOMEKYTOUHOU
arrecTauu

3aueT

DK3aMeH
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1. KoMnereHuMu U MX HHAMKATOPHI, (popMupyeMble B Iponecce 0CBOCHUs! TUCHUIINHBI

OIIK-1 CrocobeH pemath THIOBBIC 33Maudl MPOPECCHOHATBHON ACATEIHPHOCTH HAa OCHOBE 3HAHHIA
OCHOBHBIX 33aKOHOB MAaTEMAaTHYECKHMX W eCTCCTBCHHBIX HAayK C TPUMCHEHHEM HH()OPMAIMOHHO-
KOMMYHUKAITUOHHBIX TEXHOJIOTUI

HanmeHoBaHHE OLIEHOYHBIX
®opmupyemsie 3YH CPEICTB
Kon u nHammeHnoBanue =
HHAMKaTOpa < 5 g =
JIOCTIDKEHUS g 5 =
KOMITCTCHIINU 3HAHMA YMEHUS HABLIKH > [;.3 ;‘ 5
e g =
< 84 <
=
OO0y4atomtmiics 1. Ompoc Ha 1. Dx3ameH;
OoOyuarommiics JIOJKEH YMETh: OO0yJatontuiics TIpaKTU- 2. 3auer
WA-1 onk-1. JIOJDKEH 3HATh: HCTIONb30BATh JOJDKEH  BIAJETh: | YECKOM
Hcnons3yer OCHOBHBIE 3aKOHBI OCHOBHBIC 3aKOHBI | HAaBBIKAMHU: 3aHATHH;
OCHOBHBIE 3aKOHbI €CTECTBEHHO- €CTECTBEHHO- HCTIONIB30BAHMSA 2. Otyer o
€CTECTBEHHOHAYYHBIX Hay9IHBIX Hay4HBIX 3HAHMH OCHOBHBIX | JabopaTop-
JUCHIUIUIMH IS JUCIUIUIMH JUCUUIUIMH 3aKOHOB HOif pabore;
pereHus (puzukn) ans (puzukm) nost €CTECTBEHHO- 3.Tectupo-
CTaHJapTHBIX 33]a4 B pereHus peneHus Hay4HBIX BaHHE
COOTBETCTBHUH C CTaHJApTHBIX 33Ja4 | CTaHJApTHBIX 3a1a4 JUCLUIUIMH
HaIIPABJICHHOCTHIO B COOTBETCTBUU C B COOTBETCTBUHU C (puzukn) s
poQeCCHOHANBHON | HAINpaBICHHOCTHIO | HAIPABICHHOCTHIO pemeHus
JeATEIBHOCTH npodeccHoHaNBHOH | MPo(eCcCHOHANBHON | CTAaHAAPTHBIX 3373
JEeSATEIBHOCTH JEATETbHOCTH B COOTBETCTBHH C
—(b1.0.10-3.1) -(b1.0.10-V.1) HaIpaBJICHHOCTHIO
npodeccrnoHaIbHOM
JIeSITeIIbHOCTH -
(b1.0.10-H.1)

2. [loka3zaTe/u, KPUTEPHHU U MIKAJIA OLeHUBAHUS UHIMKATOPOB JOCTHKEHUS KOMIIeTeHH i

I/IZ[']. OIIK-1. I/ICHOHBSyeT OCHOBHBIC 3aKOHbBI €CTCCTBCHHOHAYUYHbBIX JUCHUIIINH JJIA pCIICHUSA
CTAaHAAPTHLIX 3a/1a49 B COOTBETCTBUH C HAIIPABJICHHOCTBIO HpO(l)eCCHOHaHBHOﬁ JCATCIIBHOCTHU

dopMmupyemsle

KpI/ITepI/II/I U IIKaJ1a OICHHUBAHUA PE3YJIbTATOB 06y‘leHI/I$I IO JUCIHHUITIIMHE

3YH
Henocrarounslii JlocTaTo4HbIi Cpennuii ypoBeHb Boicokuii ypoBeHBb
YPOBEHBb YPOBEHb
b1.0.10-3.1 OO6yyaromuiics He OO6yyarommiics cnabo OO6yuatomiuiics ¢ OOGyuaroutuiics ¢
3HACT OCHOBHBIC 3HACT OCHOBHBIC 3aKOHBI HC3HAYUTCIbHBIMU Tpe6yeM0f/'I CTCIICHBIO
3aKOHBI €CTCCTBCHHOHAYYHBIX OIINOKAMH K TIOJTHOTBI U TOYHOCTH
€CTCCTBCHHOHAYYHbBIX JUCHUITINH ((bI/ISI/IKI/I) OTACJIBHBIMHA 3HACT OCHOBHKBIC 3aKOHBI

quciutuiaH (pusukm)
JUTSL pelICHUS
CTaHJAPTHBIX 3371249 B
COOTBETCTBHH C
HAIPAaBJICHHOCTHIO
npodeccruoHaTLHOM
JEATETLHOCTH

JUTSL peIICHUS
CTaHIAPTHBIX 33734 B
COOTBETCTBHUH C
HATIPaBJICHHOCTHIO
npodeccuoHaTbLHOM
JIESITEIbHOCTH

npo0eraMu 3HaeT
OCHOBHBIC 3aKOHBI
€CTeCTBCHHOHAYYIHBIX
qucuutuiaH (Qu3nkm)
JUTSL PEICHUS
CTaHIApPTHBIX 33734 B
COOTBETCTBHH C
HAIPABJICHHOCTHIO
npodeccuoHaTLHOI
JIESITEJIBHOCTH

€CTECTBEHHOHAYYHBIX
mucuutuiaH (Qusnkm)
JUTSL pEIICHUS
CTaHIApPTHBIX 33724 B
COOTBETCTBMH C
HaIpPaBIEHHOCTHIO
npodeccHnoHaTLHOM
IeSITEILHOCTH

26




b1.0.10-VY.1 OO0yuarontuiicst He | OOywaromuiicss  cnmabo | OOywaromnmuiicst ymeer | OOydaromuiicss — ymeeT
yMeeT HCIIONB30BaTh | yMEET  HCHOJIB30BaTh HCTIOTB30BaTh HCTIOTBb30BaTh
OCHOBHBIE  3aKOHBI | OCHOBHEIC 3aKOHBI OCHOBHEBIE 3aKOHBI OCHOBHEIE 3aKOHBI
€CTECTBCHHOHAYYHBIX | €CTeCTBEHHOHAYYHBIX €CTeCTBCHHOHAYYHBIX | €CTECTBEHHOHAYIHBIX
mucnutuine (¢u3ukn) | qucuutuinH  (Gusukn) | gucnutuaH (Gusukn) | mgucnuiuiH - (Qusnkm)
TUTS pemeHus | s pereHus JUTSL pEIICHUS TUTs pemeHus
CTaH/apTHHIX 33/1a4 B | CTAaHJApTHBIX 3aJad B | CTaHAAPTHHIX 3a/lad4 B | CTaHJApTHBIX 3agad B
COOTBETCTBUH C | COOTBETCTBHHU c COOTBETCTBHH C COOTBETCTBHHU c
HarpaBJIeHHOCTHIO HAarpaBJIeHHOCTHIO HaIpaBJIeHHOCTHIO HaIpaBJIeHHOCTHIO
npodeccroHaNbHOM npodecCHOHANBHOMN podecCHOHANBHOMN npodeccroHaTbHOM
JIeSITeIIbHOCTH JeATEILHOCTH JIeSITEIIbHOCTH JeATeIIbHOCTH
F1.0.10-H.1 OO6yJatomnimiics: He Obyuarommiics cnabo OO0ydatontuiics ¢ Obyuarommiics
BJIaJIeeT HaBBIKAMU BJIa/IeeT HaBBIKAMU HEOOIBIITIMHA CBOOOTHO BIIaficeT
HCTIONIb30BaHUS WCTIOIb30BaHUS 3HAHUH 3aTpYAHCHUSMHA HaBBIKAMHU
3HAaHUI OCHOBHBIX OCHOBHBIX 3aKOHOB BJIa/IeCT HaBBIKAMU WCTIOJIb30BaHMUs 3HAHUH
3aKOHOB €CTeCTBCHHOHAYYHBIX | WCIIONB30BAHUS 3HAHUH OCHOBHBIX 3aKOHOB
€CTeCTBCHHOHAYYHBIX | AHUCIUILINH ((U3UKH) OCHOBHBIX 3aKOHOB €CTeCTBEHHOHAYTIHBIX
JUCUUILIHH ((DU3UKH) JUIsl pELICHUS €CTECTBEHHOHAYUYHBIX JUCUUILIHH ((DU3UKH)
JUISL peLIeHUS CTaH/IapTHBIX 3a/1a4 B JUCUUIUIMH ((DU3UKH) JUISL peLLICHUS
CTaHAapTHBIX 33/1a4 B COOTBETCTBHH C JUISL peLICHUS CTaH/apTHBIX 3a/1a4 B
COOTBETCTBHH C HaIpaBJICHHOCTHIO CTaH/apTHBIX 3a/1a4 B COOTBETCTBHH C
HaIpaBJIeHHOCTHIO npodecCHOHANBHOMN COOTBETCTBHH C HarpaBJIeHHOCTHIO
npodeccHoHaNBHOMN JeATEILHOCTH HaIpaBJIeHHOCTHIO npodeccroHabHOM
JeSITeTPHOCTH po¢eCCHOHATBHOM JEeSTeTHbHOCTH
JIeSITeIbHOCTH

3. TunoBble KOHTPOJIbHBIE 3aJaHNs U (MJIH) HHbIE MATEPUAJIbI, HEO0OX0UMBbIE 11l OLleHKH
3HAHM i, YMEHHUI, HABBIKOB U (MJIH) ONBITA AESTeIbHOCTH, XapaKTePU3y0MX
copMUpPOBAHHOCTH KOMIIETEHIIUI B MPoLecce OCBOEHMS TN CIUTIIUHBI

Tunosble KOHTPOJIbHBIE 33JaHUSI U MaTepHalibl, HEOOXOAUMBIE JUIsl OLIEHKH 3HAHWW, YMEHUH U
HaBBIKOB, CO/IEPKATCS B yUeOHO-METOIMYECKUX pa3paboTKax, MPUBEICHHbBIX HIKE.

1. MonekynsipHass (u3uka U TepMOAMHAMUKA [DIEKTPOHHBIN pecypc]| : yued. mocobue amus
CaMOCTOSITENIbHOH PabOThl CTYAEHTOB OYHOM M 3a0uHOU (opMmbl 0OyueHMs [HampasieHuil 35.03.06
Arpounxenepus, 13.03.02 Dnekrposnepreruka u snekrporexHuka, 19.03.02 IIpoaykTsl nuTaHus u3
pacturenpHOro  cwipbsi, 23.03.03 Okcmryatanus TpaHCIOPTHO-TEXHOJOTMYECKHMX MAIUUH U
KOMIUIEKCOB, crnenuanbHocTi 23.05.01 HazemHble TpaHCHIOPTHO-TEXHOJOTUYECKHE cpeacTBal /
OxHo-Ypansckuit 'AY, UnctutyTt arpounxeneput ; coct. E. M. bacapeiruna. - Yensaounck: FOxHo-
VYpaneckuii 'AY, 2019. - 47 c. : Tabn. - bubmuorp.: c. 47 (5 Ha3B.). Pexum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. OU3NYECKHUEe OCHOBBI KIIACCUYECKON MEXaHUH [DIEKTPOHHBIN pecypc] : yuel. mocodue st
CaMOCTOSITENIbHOH PabOThl CTYAEHTOB OYHOM M 3a0uHOU (opMmbl 0OyueHMs [HampaBieHuil 35.03.06
Arponnxenepus, 13.03.02 Dnexrposnepretuka u snmekrporexHuka, 19.03.02 ITpoaykTel nutanus u3
pacturenpHOro cuipbs, 23.03.03 OxkcruryaTanuss TpPaHCIOPTHO-TEXHOJIOTMYECKMX MallMH U
KOMIUTeKCOB, crenuanbHocTh 23.05.01 HazemHble TpaHCHOPTHO-TEXHOJOTUYECKHE cpenacTsal /
HOxHo-Ypansckuit 'AY, Unctutyt arpounxeneput ; coct. E. M. bacapeiruna. - Yensounck: FOxHo-
VYpaneckuii I'AY, 2019. - 99 c. : wn., tabn. - bubmwmorp.: c. 99 (5 nHas3B.). Pexum npocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Onekrtpocratuka. IlocTrossHHBIH TOK [DneKTpoHHBI pecypc]: yueb. mnocobue ISt
CaMOCTOSITENTbHOW Pa0OThI CTYAECHTOB OYHOM M 3a04. opmbl oOyuenus / IOxHo-Ypansckuit 'AY,
Wuctutyt arpounkenepuu; coct. E. M. bacapeiruna - Uenabunck: IOxuo-Ypansckuit 'AY, 2018 -
95 c. - Joctyn u3 nokaneHOU cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DneKTpoMarHUTHBIE SIBICHHUS W KBaHTOBBbIE 3(PQeKTbl [DIEeKTPOHHBIM pecypc]: yueo.
nocobue i caMOCTOATENbHON pPabOThl CTYJEHTOB OYHOM M 3a04. (Gopmbl oOyueHus / HOxHO-
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VYpansckuit ['AY, HUuctutyr arpounxenepuu; coct. E. M. Bbacapeirmna - Yensbunck: FOxHo-
VYpansckuit Ay, 2018 - 49 C. - Hoctyn u3 JTIOKAJIbHOM CEeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

5. DnekrtpudectBo. Mar"etusM. OnThka ¥ KBaHTOBas (u3HMKa [DIEKTPOHHBIN pecypc] :
mabopaTOpHBI TPAKTHKYM JUISI CTYACHTOB OYHON W 3a09HOM (OpMBI OOyYCHHs [HampaBICHHUN
35.03.06 Arpounxenepus, 13.03.02 DnekTposneprerrika W siekTporexHuka, 19.03.02 IIpoaykTsl
IIUTaHUS U3 PACTUTENBHOIO ChIphs, 23.03.03 DkcmmyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUTeKCOB, crnenuanbHocTh 23.05.01 HaszemHble TpaHCIOPTHO-TEXHOJOTUYECKHE cpeacTsal /
IOxHo-Ypansckuit 'AY, UuctutyT arpounskenepuu ; coct.: E. M. bacapeiruna, 0. A. Hukumus. -
2-¢ w31, ucnp. u jaoi. - Yensounck: KOxno-Ypansckuii 'AY, 2019. - 182 c. : un., Tabn. - bubauorp.:
c. 182 (5 nasB.). Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®usnueckre OCHOBBI MeXaHUKH. MoJleKysipHas GU3HKa ¥ TEPMOJIUHAMHKA [ DIEKTPOHHBINA
pecypc] : mabopaTOpHBI TPAKTHKYM JUIsl CTYACHTOB OYHOM H 3ao04yHOW (opmbl 00ydeHUs
[manpaBnenuii 35.03.06 Arpounkenepus, 13.03.02 DaekTposHepreTuka u 3eKkTporexHuka, 19.03.02
[IpogykTsl mMTaHHMA W3  pacTUTENbHOro  chlpbs, 23.03.03 DOkcmiyaranus TpPaHCIOPTHO-
TEXHOJIOTMYECKUX MaIIMH M KOMIUIEKCOB, crnenuaibHocT 23.05.01 Haszemuble TpaHcnopTHO-
TexHoJoruueckue cpeacrsa] / HOxuo-Ypansckuii ['AY, MHCTUTYT arpouHxkenepuu ; coct.. E. M.
bacapreiruna, 10. A. HukummH. - 2-e u3z., ucnp. u gon. - YensOunck: FOxHo-Ypansckuii AV, 2019.
- 136 c¢. : wn, Tadbm. - C mpwr - bubmmorp.: c¢. 133 (5 Hase.). Pexum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

4. MeToauveckne MaTepHaJIbl, ONpeessiolue Npouea1ypbl OCHUBAHUS 3HAHUN, YMEHUI,
HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH, XapPaKTePU3yOImMX c()OPMUPOBAHHOCTH
KOMIIeTeHIINH

B nmaHHOM pasznene METOOUYECKHE MAaTepHallbl, ONPEACISAIONINE MPOLEAYpPbl OLICHUBAHMS
3HaHWI, yMEHHWH, HAaBBIKOB, XapaKTEpU3YIOMIMX 0a30BbI 3Tam (OPMHUPOBAHUS KOMIIETCHIIMN I10
mucuuinie «Pu3nkay, IPUBEAEHBI IPUMEHUTEIBHO K KaXKIOMY U3 HUCIIOIb3YEMBIX BUJOB TEKYLLETO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallui O0y4YarOIUXCsl.

4.1. OueHouHbIe CpeICTBA ISl MPOBEIEHHsI TEKYIIEro KOHTPOJIsSI YCIeBaeMOCTH B Mpoiecce
NMPAKTHYECKOI MOATO0TOBKH

4.1.1. Ompoc Ha IPaKTUYECKOM 3aHITUH

OTBeT Ha NPAKTUYECKOM 3aHATUU UCHOIb3YeTCs ISl OLICHKH KauecTBa OCBOECHUS 00yJaromuMCs
OCHOBHOI MpodeccroHanbHOH 00pa30BaTEIbHON NpOrpaMMbl MO OTAEIBHBIM BOIIPOCAM U TEMam
IUCUUIUIMHBL. TeMbl M TIUIaHbl 3aHATHH (CM. MeToJpa3paboTKM 1. 3) 3apaHee COOOIAITCS
oOyuatomumcsi. OTBET OLICHUBAETCSI OLEHKON «OTIMYHO», «XOPOILIO», «YAOBIECTBOPUTEIBHO» WIIU
«HEYIOBJIETBOPUTEIILHO».

Ne OlLIeHOYHBIE CPENCTBA Kox u nanmenosanue
THIIOBblE KOHTPONBHBIE 33aJaHMS W (WIM) WHBIE MaTepHabl, VHINKaTopa
HEOOXOIMMBIE JUIS OLIEHKU 3HAHUM, YMEHHH, HABBIKOB M (MJIH) OIBITA KOMIIETEHIIUH
NEATENBHOCTH, XapaKTePU3YIOIIHX c(OpPMHPOBAHHOCTH
KOMHeTeHHI/Iﬁ B HpOHecce OCBOCHUS TUCHUITIINHBI

1 | Jiuck pamuycom 20cM  Bpamaercss  COTJIACHO  YPaBHEHHIO NJI-1 onc-1.
o=A+Bt+Ct? rae A=3 pax; B=-1c¢t; C=0,1c?, ¢ - yron mosopora Hcrnone3yer
panuyca mucka. ONpeaennTh IS MOMEHTa BpeMeHH 4,0 ¢ 3HaueHWe | OCHOBHBIE 3aKOHBI
yIlIa MEXIy BEKTOPAMH IIOJIHOTO M HOPMAJbHOTO YCKOPEHHMH, a | eCTeCTBEHHOHAYYHBIX
TaKKe 9HCI0 060POTOB, C/IENAHHBIX AUCKOM K JAaHHOMY MOMEHTY OT JVCIIATLIHH [T
Havayja BpanieHus. M300pasuTh BEKTOPHI BCEX KHHEMATHYECKHX peIeHust
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BCJIINYHH B YKaSaHHBIfI MOMCHT BPEMCHU CTaHOAPTHLBIX 3a71a4 B

COOTBETCTBUHU C
HaINpaBJICHHOCTHIO
npohecCuOHATBLHOM
JIeSATSIbHOCTH

Kputepun ouenku orBera (Tali.) TOBOAATCA A0 CBEACHHS OOyYaroOIIMXCsl B Hadaje 3aHSATHIL.

OHGHKa 00BABIAETCS 06yqa101ueMyc;1 HEIMIOCPEACTBCHHO ITOCJIC OTBETA.

MIxana

Kpurepun oueHuBanus

Ornenka 5
(oTMuHO)

- o0Oyuaromuiics IOJIHO YCBOWJ yueOHBIN MaTepHat;

- IPOSIBIISICT HABBIKM aHAIN3a, 0000IEHHSI, KPUTHUYECKOTO OCMBICIICHUS
Y BOCTIPUATHS MH(OpMAIMY, HABBIKM OMHCAHUS OCHOBHBIX (PH3HUECKUX
3aKOHOB, SIBJICHUH U IIPOLIECCOB;

- Marepuan M3J0KEH TIPAMOTHO, B OIPEACIICHHONW JIOTUYECKOMN
IIOCJIEJOBATENIBHOCTH, TOUHO MCIIOJIB3YETCSI TEPMUHOJIOTUS;

- II0Ka3aHO YMEHHE WJUIIOCTPUPOBATh TEOPETUYECCKUE IOJIOKEHUS
KOHKPETHBIMH NIPUMEPAMHU, IPUMEHATh UX B HOBOM CUTYallUu;

- IPOJEMOHCTPUPOBAHO YMEHHUE PEIIATh 3a1a4H;

- MOTyT OBITh JONYLIEHBbI OJHA—JBE HETOYHOCTH IPHU OCBEIICHUHU
BTOPOCTEIIEHHBIX BOIPOCOB.

Ouenka 4
(xoporio)

OTBECT YAOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/I$IM Ha OLCHKY «5 », HO IIpH
9TOM UMECT MCCTO OJWH U3 HECAOCTATKOB!:

- B YCBOCHHUHU yqe6Horo MaTtepuajia JOIMYyIICHbI HeOOJIbIINE Hp06eHLI,
HC UCKA3UBIIUC COACPIKAHNEC OTBCTA,

- B pCHICHNM 3aaa4 JOIMYIICHbI HC3HAYUTCIIbHBIC HCTOYHOCTH.

Ouenka 3
(YIOBIETBOPUTEIHHO)

- HCIIOJIHO WJIM HEIIOCJIICAOBATCIIbHO PACKPBITO COACPKAHUC MaTcpUuala,
HO IIOKa3aHO 06mee IIOHUMAHHC BOIIPOCa U IPOACMOHCTPUPOBAHLI
YMCHUA, JOCTAaTOYHBIC JJIA JTaabHEHUIIIEro YCBOCHUA Marcpuala,

- HUMCIUCH 3aTpyAHCHUA HIIM HOOIYIICHBI OIIMOKH B OIIPCACICHUN
HOHHTHfI, HCIIOJIb30BAHWUH TCPMUHOJIOTHHU, OIHWCAHUN (1)I/ISI/I‘~IGCKI/IX
3aKOHOB, SIBIICHUH U IIponeccoB, pCUICHUH 3a/1a4, UCIIPABJICHHBIC ITOCJIC
HCCKOJIBKUX HABOAAIINX BOIIPOCOB;

- HCIOJHOC 3HAaHHUC TCOPCTHUYCCKOIO Marcpualia; O6y‘l&f0]l[HfICH HC
MOXCT MPUMCHHUTE TCOPHIO B HOBOH CUTYyaluu.

Onenka 2
(HEey/10BJIETBOPUTEINILHO)

- HE PAcKpPBITO OCHOBHOE COZIEpKaHKME y4eOHOTO MaTepuana;

- 0OHApY)KEHO HE3HAHWE WJIM HEMOHMMaHWe OoJblliel WiId Hambosee
BaXHOW YacTH yueOHOTO Marepuana;

- JOMMYUICHBI OIIMOKHU B OMpCaACIICHUU HOHS[TI/Ifl, IIpru HCIOJIb30BAHUHN
TEPMUHOJIOTUH, B ONHCAHUM (UBUYECKUX 3aKOHOB, SIBJICHHH U
MPOIECCOB, pEUICHWH 3alad, KOTOpble He WCIPaBIEHBl IOCIE
HECKOJIbKHX HABOSIIKUX BOIIPOCOB.

4.1.2. OuenuBaHue oT4eTa 10 J1abopaTopHOU paboTe

Otuer o mabopaTopHO pabOTe UCMOIB3YETCS TSl OLICHKH KaueCTBa OCBOCHUSI 00ydatomuMcs
OCHOBHOM TIpO(PeCCHOHATILHON 00pa30oBaTEIHLHON MPOTrpaMMBbl MO OTACIBHBIM TeMaM TUCIUILIAHEIL.
Copepxanne u ¢hopMa oT4eTa 10 Ta0OPATOPHBIM PAOOTaM MPUBOAUTCS B METOJINYECKUX YKa3aHUSIX K
nabopatopubpiM pabotam (. 3 POC). CoxpepkaHue oTdeTa U KPUTEPHUH OICHKH oTyeTa (Taldr.)

JOBOIATCA 1O CBCACHUA 06yqaronmxc;1 B Hayvayle 3aHATHIA.

No O11eHOYHBIC CPEICTBA

TunoBble KOHTpOJbHBIE 3afaHusi M (WJIM) HWHBIE MaTepuabl,

Kox u Hanmenosanue
WHJIKaTopa
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HEOOXOJUMBIC IJIsi OIEHKH 3HAHWW, YMEHWH, HABBIKOB W (WJIN) KOMITETCHIINU
OMBITa JIEATEIBHOCTH, XapaKTepPU3yIIIUX CHOPMUPOBAHHOCTH
KOMITETCHITMI B TIPOIIECCE OCBOCHUS AUCITUTUIMHBI
1 1. Yro Ha3bIBaETCSA CHIION TIKECTH? NI-1 onk-1.
2. Yto nogHuMaeTcs 1o CUI0N BCEMUPHOTO TATOTEHUS? Hcnons3yet
3. 3amumute GopmMyy Ul ONPEIEICHUS YCKOPEHUS CHITBI TSDKECTH. OCHOBHBIE 3aKOHBI
4. Kak omnpezensercst yCKOpeHHEe CBOOOTHOTO MaJICHUS C TTIOMOIIBIO €CTECTBEHHOHAYYHBIX
MaTeMaTUYEeCKOro MasTHUKA? JHUCLMILUIMH IS
5. Urto Ha3pIBaeTCI MATEMATHYECKUM MaSTHUKOM? penieHus
6. Kak ompeagenuTs mepuox KOJNCOAHW MATEeMAaTHYECKOTO | CTaHAAPTHBIX 33134 B
MasiTHUKa? COOTBETCTBHU C
HaIPaBJIECHHOCTHIO
npodecCuoHATbHON
JIeITeIILHOCTHU

Otuer OLCHUBACTCA II0 YCMOTPCHHIO IIPEIIogaBaTClIA OHGHKOﬁ «OTIIMYHO», «XOpOoLIO»,
«YyHAOBJICTBOPUTCIIBHO», «HCYAOBJICTBOPUTCIBHO» HIIN OHGHKOﬁ «@GayTCHO», «HC 3a4YTCHO». OHGHKa
BauTCHO» CTAaBUTCA O6y‘IaI-OH_[I/IMCH, YPOBCHB 3VH KOTOPBIX  COOTBCTCTBYCT KPUTCPUIM,
YCTAHOBJICHHBIM JIA TIOJIOKHUTCIIBHBIX OIICHOK («OTJII/IIIHO)), «Xopomo», «YI[OBJIGTBOpI/ITeJIBHO»).
OI.[CHKa 0OBABISIETCS O6y‘IaIOH_IeMYC$I HCTIOCPCACTBCHHO ITOCJIC CAa4u OTUYCTA.

Hkana Kpurepun oneHuBanusi

- U3JIOKCHHUE MaTepuasa JIOTUIHO, TPAaMOTHO;
- cBOOOJIHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMCHHUC BBICKA3bIBATh U 000CHOBATH CBOU CYXXACHUA IPU OTBCTC Ha
KOHTPOJIbHBIC BOITPOCHI;

- YMCHHC OIIUCBIBATH (1)I/I3I/I‘-ICCKI/IG 3aKOHBI, ABJICHUA U IPOUCCCHI;

- YMEHUE MPOBOIMTH U OI[CHUBATH PE3YJIbTaThl H3MEPCHHUIA;

- CIIOCOOHOCTH peniaTh 3aa4H.

Onenka 5
(oTIIMYHO)

- U3JI0KEHHE MaTepuasa JOTUYHO, TPAMOTHO;
- cBOOOTHOE BJIaJICHHE TEPMUHOJIOTHEH;

Onenka 4 - OCO3HAaHHOE TMPUMEHEHHE TEOPETUYECKUX 3HAHUU JJIs OMUCAHUS
(xopor1o) (bU3MYECKUX 3aKOHOB, SIBIICHMM W TIPOIECCOB, PEIICHHUS KOHKPETHBIX
3aa4, TPOBEACHHUS U OICHUBAHHS pPE3yIbTaTOB HM3MEPEHHH, HO
coJiepkaHue M popmMa OTBETa HMEIOT OT/ICITbHBIC HETOYHOCTH.

- N3JI0’KEHHE MaTepHalia HEeMOJIHO, HEMTOCIIe10BaTebHO,
- HCTOYHOCTH B OHNPCACICHUN HOH?ITI/Ifl, B NPHUMCHCHUU 3HAHUH JJIsA
onucaHuss (U3NYECKUX 3aKOHOB, SBIEHUH U MPOLECCOB, pEIIEHUsS
KOHKPCTHBIX 3a/1a4, IPOBCACHUSA U OLICHUBAHUA PE3YJIbTATOB HSMCpCHHﬁ,

- 3aTpYAHEHUs] B 00OCHOBAaHUM CBOMX CYXJICHUIA;

- OoOHapyXuBaeTCs HEJOCTaTOYHO TJIyOOKOE€ IOHUMAHUE H3YUYEHHOTO
MaTepHana.

Ouenka 3
(YIOBIETBOPUTEIIHLHO)

- OTCYTCTBUE HEOOXOIMMBIX TEOPETHUECKUX 3HAHWIA, JOMYIICHBI OIIHOKH
B OIpEJCICHUH MOHATUN U ONUCAHUM (PU3NYECKHX 3aKOHOB, SIBICHUH U
MPOIIECCOB, MCKAXXEH WX CMBICI, HE pEIIeHBl 3aJadd, HE TMPaBHIBHO
OLIEHUBAIOTCS PE3Yy/IbTaThl H3MEPEHUH;

- HEe3HaHHWE OCHOBHOTO Marepuajia y4eOHOW MpPOTpaMMBI, TOITYCKAOTCS
rpyOble OIIMOKH B U3JI0KEHUU.

Ornenka 2
(HEey/IOBJIETBOPUTEINBHO)

IIkaJua Kpurepum oueHnBanus

- U3JI0OKCHUC MaTCpurajia JOTUIHO, I'PaMOTHO,

O11eHKa «3a4TEHO» o
- cBOOOJTHOE BJIQJICHUE TEPMHUHOJIOTHEH;
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- YMEHHE BBICKa3bIBaTh M OOOCHOBATh CBOM CYXJICHUS NpPU OTBETE Ha
KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHUE ONMUCHIBATh (PU3NUCCKHUE 3aKOHBI, SIBJICHUS M ITPOIECCHI;

- YMEHHE MPOBOUTH M OIICHUBATH PE3YJIbTAThl U3MEPEHUN;

- CIIOCOOHOCTh peIIaTh WHKCHEPHbIC 3aJa4yd (JOMyCKAeTCs HAINYHe
MaJIO3HAYUTENBHBIX OMIMOOK WM HEIOCTATOYHO IOJIHOE PACKPBITHE
CoJiepKaHue BOTPOCA WM MOTPEIIHOCTh HEMTPUHITUITHAIBLHOTO XapaKTepa
B OTBETE Ha BOIPOCHI).

OLEeHKa «HE 3aYTEHO)

- OTCYTCTBHE HEOOXOJUMBIX TEOPETHUECKUX 3HAHUH; JONYIIEHbl OUIMOKH
B ONpEICICHUM MOHATHNA U ONMUCAHUU (PU3MYECKUX 3aKOHOB, SBJICHUU U
IIPOLIECCOB, MCKAKEH MX CMBICHI, HE PEIICHBbI 3aladyd, HE IPaBUIbHO
OLICHUBAIOTCSI PE3YJIbTAaThl U3MEPEHUI;

- HE3HaHUE OCHOBHOIO Marepuana y4eOHOH IpOrpaMMbl, JOMYCKArOTCA
rpyObie OIMOKH B U3JI0KECHUH.

4.1.3. TectupoBanue

TCCTI/IpOBaHI/IC HUCIOJIB3YCTCA IJId OLCHKH KadeCTBa OCBOCHUA O6y‘IaI-OH_II/IMCH OCHOBHOM

npodeCCHOHATBHON  00pa30BaTeIbHONM MPOrpaMMBbl IO

OTACIIBHBIM TCMaM WM  pasjaciiaM

IMCUUIUIMHBL. TecT mpencTaBiseT co0oi KOMIUIEKC CTaHAAPTU3MPOBAHHBIX 3aJaHUM, MO3BOJISIOIIUI
YOPOCTUTHh HPOLEAYPY H3MEpEeHMs] 3HaHUUW M yMeHul oOyuwaroumuxcsa. OOydarolmuMcs BBIJAIOTCS
TECTOBBIE 3a/1aHUs ¢ (POPMYJINPOBKON BOIPOCOB U MPEAJIOKEHUEM BHIOpATh OJIMH MPABUIIbHBIN OTBET

M3 HCCKOJIbKHUX BAPUAHTOB OTBCTOB.

Ne OueHoyHbIE CPECTBA Kon v HanmeHnoBaHue
TunoBsle KOHTpOJIbHBIE 3aJaHUsl W (WIM) HHBIE MaTepualbl, MHAMKATOpa
HEOOXOJMMBIC ISl OLEHKM 3HAHWW, YMEHHUW, HAaBBIKOB W (WJIH) KOMIETEHIINH
OIbITa JEATENbHOCTH, XapaKTepPU3YIOLIMX CcHOPMUPOBAHHOCTD
KOMIIETEHIIMH B Mpoliecce OCBOSHUS AUCIUIIINHBI

1 1. Ecnu uMmnynsc CUCTEMBI MaTE€pHAIBHBIX TOYEK B OTCYTCTBUH N-1 onk-1.
BHEUIHUX CHJI OCTaeTCs MOCTOSIHHBIM, TO IEHTP MAcC 3TOM CUCTEMBI Ucnonp3yer
MOJKET ABUTAThCA ... OCHOBHBIE 3aKOHBI
- PABHOMEPHO M NPSIMOJIMHEHHO €CTECTBEHHOHAYYHBIX
- C IOCTOSIHHBIM YCKOPEHUEM JUCLIUIUINAH JJIs
- C IEPEMEHHBIM YCKOPEHHEM pelieHus

- 110 OKPY>KHOCTH C ITOCTOSIHHOM CKOPOCTBIO
2. MoMmeHT uHepuMHM TOHKOro obOpyda maccod M, paguycom R

CTAaHAApTHBIX 3a/1a4 B
COOTBETCTBHH C

OTHOCUTENILHO  OCH, TMpOXOAAIIeH depe3 IeHTp oOpyya | HampaBICHHOCTHIO
MEePIEHIUKYISIPHO TIJIOCKOCTH, B KOTOPOM JIGKUT OOpydY, paBeH | MNpodecCHOHATbHON
I=mR?. Ecnu och BpalieHHs MEpeHeCTH MapalieNbHO B TOUKY Ha JeATETbHOCTH

o0pyde, To MOMEHT MHEPLIUU 00pyya

- YMEHBIINTCSA B 2 pa3a

- yBenmuuTcs B 1,5 paza

- HE U3BMEHUTCS

- yMeHbIIHTCA B 1,5 pasa

- YBeJIMYHUTCH B 2 pa3a

3. OTHOCUTENBHON BETUYUHOM SBIISIETCS ...
- CKOpPOCTb CBETa B BAKyyMe

- OapUOHHBIN 3apsa

- JJIMTEJbHOCTH COOBITHSA

- DJIEKTPUYECKUN 3apsi

4. CpenHss KUHETUUYECKAsl YHEPTUS MOJIEKYIIbl UACAIBHOTO Ta3a pu
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temmepatype T paBHa e=ikT/2.. 3aech i=Ny+ Ngp+2Nk, TAE Ny, Nap, Nk—
YHUCIO CTeNeHel CBOOOABI MOCTYNATENLHOTO, BPAILATEIBHOTO U
K0JIe0aTeNbHOI0 JBMKEHUN MOJIeKyJbl. [Ipy yciioBHM, 4TO HMEIOT
MECTO TOJIBKO IOCTYINATEeIbHOE W BpaLIaTelIbHOE JBUXKEHUE, VIS
Bojiopoa (Hz) urcio | paBHO

-7

-5

-2

-8

5. B mporecce M30TEPMHUECKOTO COOOIIEHUS TeIia IMOCTOSHHON
Macce UeanbHOro raza ero SHTPOMNuU ...

- HE MEHSEeTCS

- YMEHBUIAETCS

- YBeJIMYNBaeTcs

6. l3MeHeHHe BHYTpEHHEH SHEepruM rasa MpOU3O0IIIO TOJBKO 3a
cueT paboThI CHKATUSA ra3a B ...

- H30TEpPMHUYECKOM Ipolecce

- 1300apHOM TIpolLecce

- H30XOPHOM IIpoliecce

- ainadaTH4YecKoOM npouecce

7. Toueunslii 3apsn +q HaXOAUTCI B LEHTpe chepuueckont
noBepxHOCTU. Ecny 3apsg cMecTuTh M3 IeHTpa cdepsl, OCTaBIss
€ero BHYTPU Hee, TO IIOTOK BEKTOpa  HaNpPsXKEHHOCTU
AJIEKTPOCTATUYECKOTO TOJIS Yepe3 TOBEPXHOCTh CHepHl. ..

- YMEHBUIUTCS;

- He UI3MEHUTCH,

- YBEIIMUUTCS

8. Ecnm yBenmuuuTh B JBa pa3a HAMPSHKEHHOCTH AJIEKTPHUYECKOTO
I10JI B IPOBOJHMKE, TO YZAEIbHAs TEIUIOBAs MOIHOCTD TOKA ...

- YMEHBIINUTCSA B J[Ba pa3a;

- HE UBMEHUTCH;

- yMeHbIINTCA B 4 pa3a

- YBeJIM4NTCH B 4 pasa;

- YBEJIMUUTCS B 1Ba pasa;

9. Ilpu mnoMelleHUH [UINEKTPUKA B JJIEKTPUUYECKOE II0JIe
HaNpsOKEHHOCTb  3JIEKTPUUYECKOTO TOJII BHYTPH OECKOHEUHOTO
OJTHOPOJIHOTO M30TPOINHOTO JUAJIEKTPUKA C AUDIEKTPUYECKON
IIPOHULIAEMOCTBIO € ...

- OCTaeTCs HEU3MEHHOM;

- OCTaeTCs paBHOU HYJIIO;

- YBEJIMUUBAETCS B € pas;

- YMeHbIIaeTcs B € pa3s

10. YMeHbllleHHE aMIUIUTYIbl KOJIeOaHUH B CHCTEME C 3aTyXaHUEM
XapaKTepu3yeTcs BpEeMEHEM penakcanuu. Eciu mpu HEM3MEHHOM
OMMYECKOM COIPOTHBIIEHUHU B KOJeOaTEIbHOM KOHTYpPE YBEIUYHTh
B 2 pa3a MUHAYKTUBHOCTb KaTyLIKH, TO BPEMS peIaKCalyu. ..

- YMEHBIINTCA B 2 pasa;

- YBEJIMYNTCH B 2 pa3a;

- yBeNIM4uTCs B 4 pasa;

- yMeHbIINTCA B 4 pasa
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Ilo pe3yjibTataM TECTa OGy‘-IElIOH.[GMyCH BBICTABJIACTCA OLICHKA «OTJIUYHO,
«yIOBJIETBOPUTEIILHO» UJIH «HEYTOBIETBOPUTEIHHOY.

Kputepun oneHuBanus orBera (Tali.) MOBOAATCS JO CBEACHUS OOydYaromUXcs 0 Hadvajia
TecTupoBaHus. Pe3ynbpTar TectupoBaHusl 00BABISETCS 00ydaroImIeMycsl HEMOCPEACTBEHHO IOCIIE €ro
cauu.

«XOpOoIIO»,

Mhcaza (% npaBtAwAY oTBETOR
Onenka 5 (OTIUYHO) 80-100
Orenka 4 (Xopo1io) 70-79
Onenka 3 (yIOBICTBOPUTEIHHO) 50-69
Ornenka 2 (HEYyIOBIETBOPHUTEIIBHO) menee 50

TecroBble 3amaHMs, HUCHOJB3YIOLIMECS M OLEHKM KadyecTBa JUCLUUIUIMHBI C IOMOILBIO
nHPOPMAMOHHBIX TexHonoruii, mnpuBeaensl B PIIJ: «l10. HMHpOpMannOHHBIE TEXHOJIOTHUH,
UCHOJb3yeMble MpPU OCYILECTBIEHUU OO0pa30BaTEeIbHOIO IMpolecca MO JUCLUIUIMHE, BKIHOYas
NepevyeHb IPOrpaMMHOT0 oOecrieueH s 1 MHPOPMALMOHHBIX CIIPaBOYHBIX cucteM» - My TestX10.2.

4.1.4. KonrponbHas padora

KonTponbhast pabora npemycMoTpeHa Uit 3a04HOM (opmbl oOydenus. KonrtponbHas paborta
(KP) sBnsiercs NpOAYKTOM, NONyY4aeMbIM B pe3ylbTare CaMOCTOSTEIBHOTO IUIAHHPOBAHHUSA H
BBIITOJIHCHU L y‘I€6HI)IX 3aaad. KOHTpOHBHaﬂ pa60Ta IMMO3BOJIACT OLCHUTL 3HAHUA U YMCHUA CTYACHTOB,
a TaKKe YpOBEHb C(HOPMHPOBAHHOCTH HABBIKOB NPHU PabOTe C y4eOHOW JTUTEpaTypoil M APYTUMH
HCTOYHWKAMH. THITOBBIE 3aJa4yu I10 BCEM TEMaM, a TaK¥XKeE HII/I(i)pI)I " 3aJaHuA 1JIs1 CaMOCTOATECIBHOI'O

peleHust cojieparcs B yueOHO-MeToJuuecKux paspadboTtkax kadeapsl (. 3 POC).

Ne OueHouHble CpeacTBa Kon u HanmeHoBaHMe
TunoBble KOHTPOJbHBIE 3aJaHus M (MIM) UHBIE MaTepHabl, WHJUKATOpa
HE00XO0/IMMBbIE JJIs1 OLIEHKU 3HAHUM, YMEHUH, HABBIKOB U (WJIN) OIBITA KOMIIETEHLIUU
JIeSATEIbHOCTH, XapaKTEPU3YIOLINX c(OpMHUPOBAHHOCTh
KOMIIETEHIIMH B IIPOLECCE OCBOCHMS TUCLIUIUIMHBI

1 | JiBwxkenue maTepuanbHO TOUKM 3aJaHO ypaBHeHMeM X = Bt+ Ct®, W-1 onk-1.
rae X - mpsMoNMHEWHas KoopauHaTa, t - Bpems, B = 3m/c; C= - Hcnone3yer
0,25m/c?>.  TlocTpouth TrpaduKkm 3aBHCHMOCTH OT  BpEMEHH OCHOBHBIC 3aKOHBI
KOOPJIMHATHI, IPONACHHOTO IIYyTH, CKOPOCTH U YCKOPEHHA 3a nepBple | CCTCCTBCHHOHAYYHBIX
10 cexyna NBHKEHHs, a TAaK)K€ HAWTH 3HAYEHUE CpPEIHEH IyTEeBOMU AUCHMIUINH JJTs1
CKOPOCTH 3a TOT K€ MHTSPBAJI BpEMCHHU. pemeHusA

CTaHJAPTHBIX 337a4 B
COOTBETCTBUU C
HaIlpaBJIEHHOCTBIO
npodhecCuoHaNbHOM
JeATEIbHOCTH

OI_ICHKa 00BIBIACTCS CTYACHTY HCIIOCPCACTBCHHO ITOCJIC TPOBCPKU KOHTpOJ’ILHOﬁ pa6OTLI.

IIkaJua Kpurepun oueHnBanus

Onenka 5 Conepxanne KP monHocTeio coorBercTByeT 3ananHuto. KP comepxur
JIOTUYHOE, TIOCIENOBATEIIBHOE H3JI0KEHUE MAaTepualla ¢ IPABHIBHBIM

(oTHMuHO)
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PEIICHUEM 3a/a4.

Onenka 4 Conepxanne KP momnocteio coorBercTByeT 3amanuio. KP coxpepxut
JIOTUYHOE, IIOCIEJO0BATEIbHOE HM3JI0KEHUE Marepuana C IPaBHIBHBIM
pemieHueM 3azad. VMMeloTcs oOfHa-IBe HECYIIECTBEHHBIE OIIMOKU B
UCIIOJIb30BAHUH €IMHUL] H3MEHEHHMS, B IOCTPOCHHBIX IpaMKax, CXeMax
UT.J

(xoporo)

Orenka 3 Conmepxxanne  KP  yacTMYHO  HE  COOTBETCTBYET  3aJaHMIO.
IIpocmaTpuBaeTcs  HEMOCIENOBATENBHOCTh  M3II0OXKEHHMS — MaTepuana,
IPEJICTABIICHBI HEJIOCTaTOYHO OOOCHOBAaHHBIE ~ TEOPETHYECKHUE
II0JI0’KEHH ], HCIIOIb30BaHHbIE TP PEIICHUH 3a1a4. VIMeroTca ommoku B
UCIIOJIb30BAHUM €IMHMI] M3MEHEHMsA, B IIOJYYEHHBIX pE3yJIbTaTax, B
HOCTPOEHHBIX TPaHKaX, CXEMAX U T.J

(YIOBIETBOPUTEIHHO)

Orenka 2 Conmepxxanne  KP  yacTM4HO  HE  COOTBETCTBYET  3aJaHMIO.
IIpocmarpuBaeTcs  HEMOCIENOBATENLHOCTL — M3JIOKEHHMS — MaTepuana,
IPEJICTABIICHBI HEJIOCTaTOYHO OOOCHOBAaHHBIE ~ TEOPETHYECKHUE
NOJI0KEHHs, HCIONB30BaHHBIE IIPH  pelleHHH 3anad.  Mwmerorcs
CYLIECTBEHHBIE OHIMOKM B MCHOJNB30BAHMM €JMHUIl H3MEHEHHUS, B
HOJYYEHHBIX Pe3yabTaTaX, B IOCTPOECHHBIX IpauKax, CXeMax H T.J

(HEey10BJIETBOPUTEIILHO)

4.2. Hpoue)lypbl H OLICHOYHBIC CpeaACTBA AJS IIPOBCACHUA l'IpOMe)KyTO'lHOﬁ aTreCcTalum

4.2.1. 3auer

3auer sBnsercs (GopMOW  OLEHKM KayecTBa OCBOCHHUS  OOYyYaroIIUMCA  OCHOBHOM
npoeCCHOHATBFHON 00pa3oBaTeIbHON MPOTpaMMBI IO pasfenaM JucHHMIUIMHEL [lo pesynapratam
3ayeTa 00ydYaroleMycsl BBICTABJISIETCSl OIICHKA «3aYTEHO» WIIM «HE 3aUTEHOY»; OLIEHKA «OTIMYHOY,
«XOPOIIO», «YAOBICTBOPUTEIILHO», «HEYAOBICTBOPUTEILHO» B ciy4dae Iu(QepeHIIPOBAHHOTO
3ayeTa.

3a4er TPOBOAUTCS MO OKOHYAHWW UTCHHS JIGKIMHA W  BBITIOJHEHUS J1TAOOPaTOPHBIX
(mpakTHUECKUX) 3aHATHH. 3ayeT NMPUHHUMAETCS IPENoAaBaTeNIIMU, MPOBOAMBIIUMH J1aOOpaTOpPHBIE
(MpakTHYECKUE) 3aHATHS, WM YATAIOMIMMH JIEKIIMH TI0 JAHHOM AMCUMIUIMHE. B ciydae oTCyTCTBHS
BEAYIIErO IMpernojaBaTeNis 3aueT NPUHUMAETCS NpenojaBaTeieM, Ha3HAY€HHBIM pPaclopsKEHHUEM
3aBeayromero kadenpoit. C paspemieHus 3aBeayroniero kageapoi Ha 3a4eTe MOXKET MPUCYTCTBOBATh
npernoiaBaTenb Kadeapsl, IPUBJICUESHHBIN I TOMOLIH B IPUEME 3aueTa.

[IpucyTcTBHEe Ha 3adere mnpemnojaBarenel c apyrux kadeap ©Oe€3 COOTBETCTBYIOILETO
pacropshKeHUsl peKTopa, MPopeKTopa Mo yuebHoi padore miun aupekropa MHCTUTyTa HE HOMyCKaeTCsl.

®opma(pl) mnpoBeneHuss 3ayeTa (YCTHBIM ompoc 1o OwieramM, NHCbMEHHas paloTa,
TECTUPOBAHUE U JIp.) ONpeAesstoTcs Kadeapoil M JOBOAATCS 10 CBEIEHUs OOydyarolMXcs B Hayale
ceMecTpa.

Jis mpoBeneHUs 3aueTa BeAYIIMH MpenojaBaTelb HAaKaHyHE NOJIy4YaeT B JUPEKTOpare
3a4eTHO-9K3aMEHAIIMOHHYIO BEOMOCTh, KOTOpas BO3BpAIIACTCS B IUPEKTOpPAT TOCIE OKOHYAHUS
MEpPONPUATHS B IEHb IPOBEICHUS 3aUeTa WM YTPOM CIIEAYIOIIErO JHA.

Bo Bpemst 3auera oOy4aromuecs MOTYT MOJIb30BaThCs C pa3pelleHns BeyIEero npenogaBaTens
CIPaBOYHON M HOPMATHBHOMN TUTEPATypOil, APYTUMH MOCOOUSIMHU M TEXHUYECKUMU CPEICTBAMH.

Bpemst moaroToBKkH OTBETa B YCTHOM (hopMe MpH cade 3adeTa JODKHO COCTABIATh HE MEHee
20 MUHYT (110 XKeJTaHUI0 00y4JaroLIerocs OTBET MOXKET OBITh 1O0CPOUHBIM). Bpemst oTBera - He Gomnee 10
MUHYT.

[IpenoaBaTemnto MpenoCcTaBiIsieTCsl MPaBo 3a/1aBaTh 00YYAOIIUMCS JJOMIOJHUTEIbHBIE BOTIPOCHI
B PaMKax MPOTPaMMbl JUCITUTUINHBL.

KadecTBeHHast OIleHKa «3a4TE€HO», BHECEHHass B 3a4€THO-PK3aMEHAIIMOHHYIO BEIOMOCTD,
SIBIISIETCS PE3YJIBTATOM YCIIEITHOTO YCBOSHHS YIeOHOTO MaTepHaia.
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[IpenonaBarenu HECYT MEPCOHANBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh M TOYHOCTH
BHECEHHUSl 3amucel o pe3yibTarax MPOMEKYTOYHOW aTTecTallud B 3a4€THO-AK3aMEHALMOHHYIO
BEJIOMOCTb.

Ecnu oOyuaromuiicss sIBUJICS Ha 3a4€T U OTKA3aJICid OT MPOXOXKACHUS aTTECTAllUU B CBSI3U C
HETOATOTOBICHHOCTBIO, TO B 3aY€THO-?K3aMEHAIMOHHYIO BEJOMOCTh €MY BBICTABIISICTCS OLICHKA «HE
3aYTCHO».

HesiBka Ha 3aueT oTMeYaeTcsi B 3a4€THO-2K3aMEHAIIMOHHOM BEIOMOCTH CIIOBAMU «HE SIBUJICS.

Hapymienne AUCUMIUIUHBI, CIHCHIBAHUE, HCIIOJIB30BaHHE OOYUYaIOIIMMUCS Hepa3peIIeHHbIX
MEYATHBIX M PYKONMHUCHBIX MAaTEPHUAaIOB, MOOWIBHBIX Tele(hOHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTrUX BUAOB JUYHON KOMMYHUKALMOHHONW M KOMIIBIOTEPHON TEXHUKU
BO BpeMs 3adera 3ampelieHo. B ciaydyae HapymieHHs 3TOTO TpeOOBaHUS IPEroAaBaTeNb 00sS3aH
YAATUTH 00yYarouerocst U3 ayAUTOPUH U MTPOCTABUTh €MY B BEJOMOCTH OLIEHKY «HE 3aUTEHO.

OOyuarmumcsi, He CHABIIMM 3a4€T B YCTAHOBJICHHBIE CPOKH IO YBaXKUTEJIbHOW MPUYHMHE,
MHIUBUAYaJIbHBIE CPOKH MPOBEACHUS 3aUeTa ONpeaessoTcs AupeKkTopom MHcTuTyTa.

OOyyaromyecs, HUMEIOIIME aKaJEeMUYECKYI0 3aJl0JDKEHHOCTh, CHAIOT 3a4€T B CPOKH,
ompezensieMble YHUBepcUTeTOM. MHpopmamnus o JIUKBUJAIMHM 33J0JDKEHHOCTH OTMEYaeTcs B
9K3aMEHALIMOHHOM JIUCTE.

JomnyckaeTcsi ¢ paspemieHus aupektopa MHCTUTyTa W JOCpoOdYHas cliada 3adeTa C 3aIluChio
pPe3yIbTAaTOB B AK3aMEHAIIMOHHBIH JIUCT.

WMuBanuapl ¥ JMla ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMH 3[I0POBBSI MOTYT C/IaBaTh 3a4eThl B
CPOKH, YCTAaHOBJICHHbIE MHIUBUAYATbHBIM Y4€OHBIM MIaHOM. MHBaNHMABI U JIUIA C OTPAaHUYECHHBIMHU
BO3MOXXHOCTSIMU 37IOPOBBS, HMEIOIINE HAPYIICHUS OMOPHO-IBUTATENLHOTO ammapaTa, JOMYyCKaloTCs
Ha aTTECTAIMOHHBIC UCTIHITAHUS B COMTPOBOXKIEHNUN ACCUCTEHTOB-COMPOBOKIAIOIINX.

[Ipouenypa mpoBeneHUs MPOMEKYTOUHOM aTTecTalH I OCOOBIX CIy4YaeB M3JIOKEHA B
«[TonmoxkeHnn O TEKyIIeM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOUYHOM aTTecTallui 00Yy4arolmuXxcs 1o
OIIOIl OGakanaBpuara, crneuuanurera u Maructparype» D@I'BOY BO HOxHo-Ypanbckuii ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ounas popma 00yueHus

Ne OueHouHBIE CpesICTBA Kon v HanmeHoBaHMe
TunoBble KOHTPOJIbHBIE 3afaHusl W (WIKM) UHBIE MaTepuabl, MHIMKATOpa
HE00XO0/IMMbIEe JUIsl OLIEHKU 3HAHWN, YMEHUH, HAaBBIKOB M (MJIM) OTbITA KOMIIETEHLIUU

JeSTEIbHOCTH, XapaKTepU3yIIHNX c(HOpMUPOBAHHOCTh KOMIETEHIIUM
B IIPOLIECCE OCBOCHMSI IUCLUILIMHBI

1. 1. DNEeKTpUYECKUI 3apsi. Bsaumozeicteue 3apsa0B. N-1 onk-1.
OnektpocraTuueckoe moje. Bekrtop Hampspk€HHocTH.  Pacuér Hcnonssyer
JJEKTPOCTATUYECKUX ITOJIEH. OCHOBHBIE 3aKOHBI
2. [loteHuuan 3neKTpocTaTHueckoro nojis. Pabora nmo nepemMenieHuio | €CTeCTBEHHOHAYYHbIX
3apsloB B DJIEKTPOCTaTHYeCKOM moje. IloTreHnuman wu rpaaveHt JUCLUIIINH JJIs
NOTeHLMaNa. DKBUIIOTEHIIUAIbHbBIE TTOBEPXHOCTH. penieHus
3. BemectBo B asexkTpuueckoMm mnoje. [lonsgpHble M HENOJSpHBIE | CTAHJAPTHBIX 33724 B
Moutekyibl. [lonspuzanus nuanekTpukoB. Bektop cMmemeHus. COOTBETCTBHUU C
4. IIpoBOJZHMKM B DJIEKTPOCTATUYECKOM IIOJ€. OJEKTPOEMKOCTH | HAIPABIECHHOCTHIO
poBoAHMKOB. KoHeHCcaTophI. npodeccuoHaIbHON
5. IMocTosTHHBIN AIEKTPUIECKUN TOK. 3aKk0oH Oma. DIEKTPOBIKYIIIAst JIESITETbHOCTH

cuna. [IpaBuna Kupxroda u pacu€Tsl 2IeKTpUIECKUX LETeH.

6. Kitaccuueckasi Teopust 3J€KTpOonpoBOJHOCTH. BeiBoa 3akoHa Oma.
[Ipupoaa cBepXnpoOBOAUMOCTH.

7. Hocurenn TOKa B pa3iav4HBIX MPOBOJHUKAX. DJIEMEHTHI TEOPUH
anekTponpoBoaHocTd.  [lomynpoBonnuku.  IlomynmpoBogHUKOBBIE
npuOOpel. IJeMEHTH  (U3UYECKOW JJIeKTpOHUKH. KoOHTakTHBIE
SIBJICHHS] B METaJJIaX ¥ MOJYNPOBOIHUKAX.
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8. MarnutHoe moJse. BzaumoaelcTBUE BIEKTPUYECKHUX TOKOB.
Pacuérsl maruuTHbIX noneil. 3akoH buo-Casapa-Jlannaca.

9. MaruutHble cBoiicTBa BelecTBa. Jua-, mapa- u GeppoMarHeTUKH.
JlomeHsl. DeppHUrtsl. ONEeKTpOMarHUTHbIE cernaparopsl B
arpOMHKEHEPHHU.

10. [leiicTBME MAarHUTHOTO TIOJS HA JJIEKTPUYECKUH TOK U
JBIKYIIMECS 3apshkeHHble yacTulibl. Cuna Ammepa u cuia Jlopenuna.
Oddext Xomra. DIEKTPOABUTATEIH.

11. DnexTpomaruutHas UHAYKIMS. 3akoH Papanes u npaswio JleHua.
Mexanu3m Bo3HuKHOBeHU DJIC HHAYKIIUU.

12. Teneparoper rapmonuueckor OJIJIC wu  TpaHCHOpPMATOPHL.
NHIYyKTUBHOCTH MPOBOJIHUKOB. DHEPIHsl MATHUTHOTO MOJIS.

13. Tlepemennslii 3nekTpuueckuii Tok. llemn mnepeMeHHOro TOKa.
3akoH Oma Juisa nened nepemeHHOro Toka. IlonHoe compoTtuBieHue
MIEpEMEHHOMY TOKYy. BekTtopHas nmarpamma. Pe3oHaHc B uersx
MEPEMEHHOT0 TOKa.

14. DnexrpomarautHoe none. O0obumeHue 3axkona dapanes. 3akoH
MOJIHOTO TOKa. TOK cMenieHus. DJIEKTPOMAarHUTHBIE  BOJIHBI.
VYpaBHenuss MakcBenna. Cucrema ypaBHeHudd MakcBemia B
muddepeHMaIBHOM W HMHTErpayibHOW (dopmax. Bekrtop VYmosa-
[TolinTHHTra. /{aBneHue ceera.

15. T'apmonnueckuii ocuumiaTop. CBOOOAHBIE 3IIEKTPOMATrHUTHBIC
KoyieOaHus. 3aTyXarolue U BEIHYKICHHbIE KoeOanus. Pe3onanc.

16. T'enepauus, mnepegaya u MPUEM HIIEKTPOMATHUTHBIX BOJIH.

OTKpBITHII Kos1e0aTeIbHbIN KOHTYD. [TpyrHIMD paboThI
panuornepenaTyuka U paguoNpUEMHUKA. Monynsuust U
JETEKTUPOBAHUE  DJIEKTPOMAarHUTHBIX  BOJH. Paguonokamus
TEJIEBUJICHUE.

17. lIkana 3nMeKTPOMarHUTHBIX BOJIH. Pa3zyiMuHble IHAana3oHbl 4acTOT
DIIEKTPOMArHUTHBIX  BONIH, UX XapaKTepHble OCOOEHHOCTH U
TEXHUYECKHUE CPEJICTBA UX MOIYUYEHHUS.

18. MHcnonb3oBaHHE BHAUMBIX, YIbTPAQUONETOBBIX U JIPYIHX
W3JYYEHHI B PACTEHUEBOJACTBE U JKUBOTHOBOJCTBE.

[IIkana 1 KpUTEPUH OLIECHUBAHUS OTBETA OOYYaIOLIErocs MpPeCTaBIeHbl B Ta0IULIE.

Ilkana Kpurepun onenuBanus

O1eHKa «3a4TEHO» 3HaHWE  TNPOTPaMMHOIO  MaTepualia, yCBOEHHE  OCHOBHOW W
JIOTIOJTHUTEBHONM  JIUTepaTypbl,  PEKOMEHJOBAaHHOH  MporpaMmoin
JVICIIMTUTHHBI, TIPABMIIBHOE PEIICHNE WHXCHEPHOHW 3a/aud (JIOIyCcKaeTcs
HaJIMYMe MaJO3HAYUTENbHBIX OIIMOOK MM HEIOCTaTOYHO IOJIHOE
pacKphITHE COEp KaHNE BOIIPOCA FITH TIOTPEITHOCTH HETPUHIUITHAITEHOTO
XapakTepa B OTBETE Ha BOIPOCHI).

OneHKa «He 3a4T€HO» | MpoOenbl B 3HAHWSAX  OCHOBHOTO  MPOTPaAaMMHOTO  MarTepuala,
MPUHIMITHATIBHBIC OIIUOKHU MPU OTBETE HA BOMPOCHI.

4.2.2. Dxk3aMeH
Dk3aMeH sBisieTcss (QOpMON  OIEHKHM KadecTBa OCBOEHUS OOyJarolmuMcs OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTeNbHONW MPOrpaMMBI MO paszfienaM AUCHHUIUTUHBL [lo pesymbratam
9K3aMeHa 00YyJaromeMycsl BHICTABIISIETCS OIIEHKA «OTIUIHOY, «XOPOIIOY, «yAOBICTBOPUTEIHHOY WU
«HEYJOBJIETBOPUTEIBHO.
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OK3aMeH MO0 JUCLUMILIMHE IMPOBOJUTCS B COOTBETCTBUM C PACIUCAHUEM IPOMENKYTOUHOU
aTTeCTal[ui, B KOTOPOM YKa3bIBa€TCsS BPEMsl €r0 MPOBEICHUs, HOMEP ayJUTOPUH, MECTO MPOBEJICHHUS
KOHCYJIbTAIlH. Y TBEPXKACHHOE paclycaHie pa3MelnaeTcs Ha MHQOPMAIIMOHHBIX CTEHIAX, a TaKKe Ha
oduIMaILHOM caiiTe YHHUBEPCUTETA.

YpoBeHb TpeOOBaHMN JUISI MPOMEKYTOUHOW AaTTECTAllMU OOYYaIONMIUXCS YCTaHABIMBACTCS
paboyeil mporpaMMoi TUCHUTUIMHBI U TOBOAUTCS 10 CBEACHUS 00yJalonIuxcs B Hayajie ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuiio, Jektopamu. C paspemeHus 3aBenyomero kadenpoit
Ha JK3aMEHE MOXET MPUCYTCTBOBATh IpenojaBareib Kadeapbl, NPUBJICYCHHBIA A7 TMOMOIIUA B
mpueMe JK3ameHa. B ciydae OTCYTCTBUS BEIyLIEro MpernojaBares 3K3aMeH [PUHUMACTCs
npernojaBaTesieM, Ha3HAaY€HHBIM pacoOpsKEHHEM 3aBeAyIOLIero Kadeapoil.

[IpucyrcTBHME Ha 5K3aMeHE mpernojaBaTenel ¢ aApyrux kKadeap 0e3 COOTBETCTBYIOLIETO
pacrnopsbKeHUs peKTopa, MPOpPeKTopa Mo yueOHoM paboTe wiu aupekropa MHCTUTYTa HE JOMyCKaeTcsl.

Jnsa mpoBeneHus 3K3aMeHAa BENyIIMM IIPEINOJABaTellb HAKAHYHE II0JIyd4aeT B JIUPEKTOpATe
3a4€THO-3K3aMEHAlMOHHYI0 BEJIOMOCTh, KOTOpas BO3BPALLAETCS B AUPEKTOPAT IOCIE OKOHYAHMS
MEpPOIPHUATHS B ACHb IIPOBEACHUS SK3aMEHA UJIU YTPOM CIICAYIOLIETO AHS.

DK3aMeHbl MPOBOJATCA MO OuieraM B YCTHOM WJIM MUCBMEHHOM BHJE, JIUOO B BHUIE
TECTHPOBAHUA. JK3aMEHALMOHHBIE OMJIETHI COCTABIISIOTCS TI0 YCTaHOBIEHHOW (hOpME B COOTBETCTBUU
C YTBEpKIEHHBIMH Kadenpoil 3K3aMEHAIIMOHHBIMH BOMPOCAMU M YTBEPKIAIOTCS 3aBEIYIOIIUM
kadenpoii exxerogHo. B Ouiere copepkuTcs 2 TEOPETHUECKUX BOTIPOCa M 3a/1a4a.

DK3aMeHaTOpy MPEeNOCTaBISIETCA MPaBO 3a/1aBaTh BOMPOCHI CBEPX OMIIETa, a TaKXKe MOMHUMO
TEOPETUYECKUX BOIPOCOB J1aBaTh Ul DPELICHMs 334a4d W IIPUMEPBI, HE BBIXOIALIME 32 PAMKHU
MPOMIEHHOI0 MaTepuaia o u3y4yaeMoil JUCLUIUIMHE.

3HaHUs, YMEHHSI ¥ HABBIKM OOYYAIOIIMXCS OMPEIEIISIOTCS OLIEHKAMHU «OTIMYHOY, «XOPOIIO),
«YIOBJIETBOPUTEIBHO», «HEYJOBJIETBOPUTEIBLHO» W BBICTABISIOTCA B 3a4€THO-3K3aMEHAIMOHHYIO
BEJIOMOCTb B JICHb JK3aMEHa.

[Ipu mpoBeneHHM YCTHOTO »SK3aMeHa B ayAUTOPHUM HE [OJDKHO HaXxoAuTbes Oonee 6
00yJaromuxcs Ha OAHOTO MPETIOAaBaATEIS.

[Ipy mpoBeAEHHMH YCTHOTO OHK3aMeHa CTYIEHT BBIOMpACT SK3aMEHAIMOHHBIA OuieT B
CIIy4aiilHOM MOPSIKE, 3aTeM Ha3bIBAeT (DaMUIIUIO, UMSI, OTYECTBO U HOMED SK3aMEHAI[MOHHOI 0 OHIIeTa.

Bo Bpems 5sk3ameHa oOyuwaroluecs MOTYT IIOJb30BAaThCA C pa3pelieHHs SK3aMeHaTopa
MPOrpaMMOil JHUCUUIUIMHBI, CIPAaBOYHONM U HOPMATHUBHOW JIUTEPAaTypoM, APYIrMMH IOCOOUSMHU U
TEXHUYECKUMHU CPEICTBAMH.

Bpemsi moaroToBku oTBeTa MpH cAaue dK3aMeHa B YCTHOM (hopMe JOIKHO COCTaBISTH HE
MeHee 40 MUHYT (110 JKeJIaHUI0 00YYaroLIerocst OTBET MOXKET ObITh JOCPOYHBbIM). Bpems oTBeta — He
6ozee 15 MUHYT.

OOyuaromuiics, NCIBITHIBAIOLINM 3aTPyIHEHUS NPU MOJTOTOBKE K OTBETY MO BHIOPAaHHOMY MM
OouseTy, UMeeT IpaBO Ha BHIOOP BTOPOro OWieTa ¢ COOTBETCTBYIOUIMM IPOJIEHMEM BPEMEHM Ha
noJAroToBky. [Ipy oxoHYaTeIbHOM OLICHMBAHWU OTBETA OlLIEHKAa CHMXKaeTcs Ha oauH Oamin. Beriaua
TPEThEero OuseTa He pa3peraeTcs.

Ecnun oOyuarommiicss sIBUJICS Ha 53K3aMEH, M, B3sAB OWJIET, OTKa3ajicsi OT MPOXOXKJICHHS
aTTeCTallid B CBSI3M C HEMOATOTOBIEHHOCTBIO, TO B BEJIOMOCTHM €My BBICTABISICTCA OIIEHKA
«HEYIOBJIETBOPUTEIILHO.

Hapymienne AMCUMIUIUHBI, CHHCHIBAHUE, HCIIOJIBb30BaHHE OOYUYalOIIMMUCS Hepa3pelIeHHbIX
MEYaTHBIX M PYKOIUCHBIX MaTepHajioB, MOOMJIBHBIX Tele(pOHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUIOB JUYHON KOMMYHUKAIIMOHHON U KOMIBIOTEPHON TEXHUKU
BO BpeMs aTTECTAllMOHHBIX MCIBITAaHUM 3ampenieHo. B cioywyae HapymieHHs 3TOro TpeOGOBaHUS
npernojaBaTesb 00s3aH YJaIUTh 00yYaromierocss W3 ayJuTOPUU U IPOCTaBUTh €MY B BEIOMOCTHU
OLICHKY «HEYIOBJIETBOPUTEILHON.

IIpenonaBarenn HECYT NEPCOHANBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh UM TOYHOCTH
BHECCHMS 3allUCed O PE3yJbTarax IIPOMEKYTOYHOM arTecTallid B 3a4€THO-)K3aMEHALMOHHYIO
BEJIOMOCTb.
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HesiBka Ha 5K3aMeH oOTMedaeTcssi B 3a4€THO-3K3aMEHAI[MOHHOW BEJOMOCTHU CJIOBAMH «HE
SIBUJICS».

Hns  oOyuarommxcs, KOTOpble HE CMOIJIM CIaThb SK3aMEH B YCTAaHOBJICHHBIE CPOKH,
YHUuBepCcUTET yCTaHABIUBAET MEPUO/ JTUKBHUIALUHU 33J0JKEHHOCTH. B 3TOT mepuoa mpemnogaBaTeny,
MPUHUMABIIME 3K3aMEH, JOJDKHBI yCTAaHOBUTH HE MEHee 2-X JHEW, Korga OHM OyayT NPHHUMATH
3al0JKeHHOCTH. MHopMmanus o JIMKBUAALMU 33JO0JKEHHOCTH OTMEYaeTcs B HK3aMEHallMOHHOM
JIUCTE.

OOyyarommmMcs, MOKa3aBIIMM OTJIMYHbIE M XOpOIIME 3HAHWA B TEYCHHE CEMEeCTpa B XOJe
MMOCTOSTHHOTO TEKYIEro KOHTPOJS YCIEBAEMOCTH, MOXKET OBITh NPOCTABJIICHA SK3aMEHAI[MOHHAs
OLIEHKAa JIOCPOYHO, T.€. 0e3 caa

gy 3k3ameHa. OIeHKa BBICTABISETCS B OSK3aMEHALIMOHHBIA JIMCT WJIM B 3a4€THO-
HK3aMEHALIMOHHYIO BEIOMOCTb.

WNHBanupl ¥ JMila ¢ OrpaHUYE€HHBIMU BO3MOKHOCTSIMU 3/I0POBBSI MOT'YT CJIaBaTh 3K3aMEHbBI B
MEKCECCUOHHBIN MEePHOJ] B CPOKHU, YCTAHOBIIEHHBIE HHIUBUIYaTbHBIM yU4€OHBIM ITaHOM. MHBanmu b1 1
JUIAa C OrPAaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbBSI, UMEIOIME HAPYIICHUS OMOPHO-IBUTATEIHHOTO
amnmaparta, JOMYCKalOTCS Ha AaTTeCTAlMOHHBIE MWCIBITAHUS B COMPOBOKICHUH AaCCHCTEHTOB-
COIIPOBOXIAIOILIUX.

[Ipouenypa mpoBeneHUs MPOMEKYTOUHOM aTTeCTallMH JIsi OCOOBIX CIIy4aeB H3JI0KEHa B
«[TonmoxkeHn O TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCcTallui 00Yy4aroluXcs 1o
OIIOIl OGakanaBpuara, crneuuanurera u Maructparype» D@I'BOY BO HOxHo-Ypanbckuii ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ounas ¢opma 00yueHus

No O1eHOYHbBIC CPE/ICTBA Kox u HanMeHOBaHKE
1 TunoBsle KOHTPOJIBHBIE 3aaHus ¥ (MJIHM) HHBIE MaTePHAIIbI, WHIUKATOpa
HEOOXO0JMMBIE JIUIsI OLIEHKHU 3HAHHIA, YMEHHUH, HABBIKOB U (WJIH) OIBITA KOMITETEHIMH
JIeITEIbHOCTH, XapaKTePU3YIOIINX CHOPMUPOBAHHOCTD
KOMITETEHITHI B IIPOIECCE OCBOCHMS JIUCIMIIIAHBI

1 2 cemecTp N-1 onk-1.
1. Ponp ¢u3Wku B pa3BUTHU TEXHHUKH M arpONPOMBIIUICHHOTO Hcnonb3yer
MPOU3BO/ICTRA. OCHOBHBIE 3aKOHBI
2. KuHemaTnka MarepuaibHONM TOYKHA. KOOpAWHATHBIA METOJ | €CTECTBCHHOHAYYHBIX
OIMCaHus JBIXKeHWH. KuHeMaTHueckoe ypaBHEHHE [BHKEHUS | JMCIUILIAH JIJIst
orpeziessieMble 0 HeMY KHHEMAaTHYECKUE XapaKTePUCTHKH. pereHus

3. BekropHblii cmocob6  onucaHus ~ JABWKEHUH.  BekTopsl
NIEPEMEILEHUS, CKOPOCTH, YCKOPEHHUsS. YTJOBBIE XapaKTEPUCTHKHU

CTaHAAPTHLBIX 3aJ1a4 B
COOTBCTCTBHUHU C

JBUKEHMSI 110 OKPY>KHOCTH. HaIpaBJIEHHOCTBIO
4. DneMeHThl peasSITUBUCTCKOM MexaHukd. IlocTynatel cnenuanbHol | MpodeccuoHaTbHON
TeOpuH OTHOcHUTeNbHOCTU. [IpeoOpazoBanusa Jlopenna. CnoxeHue JESITENbHOCTH

ckopocteil. OTHOCUTENBHOCTh JIMHBI OTPE3KOB U JJIUTEIBHOCTU
BPEMEHHBIX UHTEPBAJIOB.

5. JluHaMuKa MaTepuajibHONW TOYKH M TMOCTYNATEIbHOrO IABHUKCHUS
TBEpAoro Ttena. llpuHumn otHocuTenbHOCTH. 3akoHbl HbroToHA.
Buner cui.

6. JluHamuka BpamiateabHOro ABWXKEHUsA. MOMEHT cuibl. MOMEHT
WHEPIHU. 3aKOHBI COXPAHEHUS UMITYJIbCa 1 MOMEHTA UMITYJIbCa.

7. WHepuumanbHble M HEUHEpLUAIbHbIE CUCTEMbl OTCu€ra. CHIIbI
WHEPINH TIPU Pa3IUYHbIX BUJAX JIBUKECHHUS.

8. PaboTa, MOIIIHOCTH ¥ SHeprus. Mexanndeckas paboTa U MOITHOCTh
MpU MOCTYNATEIbHOM M BpAIIATEIbHOM JABMXKEHHSAX. KuHeTnueckas
SHEPrus U TEOPEMA O KHHETUYECKON DHEPIUH.
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9. KoHcepBaTuBHBIE CHJIBI W TOTEHIMaNbHAsg SHeprus. [Ipumeps
MOTEHLIMAJIbHBIX MOJIEH. 3aKOH COXPaHEHUS SHEPTUU B MEXAHUKE.
10. Mexannyeckue Kosiebanus. KuHemaTHka TapMOHMYECKUX
kosnebanuii. CnoxeHne kojaebanuidi. AKyCTUYECKHE PE30HATOPHI.
11. JluHamuka rapMoHHYecKuX Konebanmii. JuddepeHnuanpaoe
ypaBHeHHE KojeOaHMid. 3aTyXarolre W BBIHYXICHHBIC KOJICOaHMS.
Mexanundeckuii pe3oHanc. MasTHUKH.
12. Mexanuueckue BOJHBI. BoyiHOBoe ypaBHeHue. Bujbl BOJH.
Wntepdepennus, audpaknuss u  aucnepcust BosH. Bonabl u
nHpopMarus.
13. OCHOBHBIE TOJOXEHUS MOJEKYJIIPHO-KMHETUYECKON TEOpHUH.
Wneanbnsiii ra3z. OcuoBHoe ypaBHeHue MKT u ypaBHeHUE COCTOSTHUS
UJCAJIbHOTO Ta3a.
14. ArperaTtHbie cocTossHHS U (ha30BbIe TEepexoibl. PeanbHbie Ta3bl.
Cxwmxenne razoB. OcoOeHHOCTH KUAKOTO coctosiHus. CTpoeHue
KpuctaioB. [ledekTsl KpuCTaluIMuecKoro cTpoeHus. I[IpodyHocts u
IJIACTUYHOCTb.
15. SBnenus mnepenoca. Juddys3us, TEIONPOBOAHOCTh H
BHYTPEHHEE TpeHHE. MOJIEKYIApHO-KUHETUYECKAs TEOPUs SBJICHHUU
nepeHoca.
16. OcHOBbI TEepMOAMHAMHUKU. BHYTpeHHsIsI BSHeprus U IepBOe
Hayano TepMOAMHAMHUKH. PabGoTra u TEmIoEMKOCTh Tra3a MpHu
pa3IMyYHBIX IIpoLeccax.
17. Bropoil 3akOH TEepMOJWHAMHUKHU. TeIJIOBbIC JBUTATEIU U
xononuibHble  MamuHbl.  KIIJ[  TermoBbIX — nBurarenei
CTATUCTUYECKUN CMBICI BTOPOIO 3aKOHAa TepMoauHaMuku. [loHsatue
SHTPONUH. Tperuii 3aKOH TEPMOAUHAMUKHU. DIIeMEHTHI
OMOdPHEPTeTHKH.

4 cemecTp
18. DnemeHThl reoMeTpuyeckord onTUKH. OCHOBBI F€OMETPUUECKOU
ontuku. Popmynsl @Ppenens. [lpuHnunm o0OPaTUMOCTH CBETOBBIX
ayqeit. [Ipubopbl reoMeTpruyecKoi ONTHKH.
19.®oromerpus.
20. DnemenTsl BonHOBOW onTukHu. [Ipunnun [tolirexca.
21. Hurepdepennus csera. KorepeHTHOCTh W ONTHYECKHUN XO
aydei. YcinoBus MakcuMyMa M MuHUMyMa. HMHTepdepomeTpsl.
DnemMeHTHI rosiorpauu.
22. Hudpaxius CBETA. ITpuHIHn I'rolirenca-Openens.
JudpakionHas pemeéTka. Crnekrporpadus. Hudpaxus
PEHTTEHOBCKUX JIy4deH.
23. B3aumonelicTBue u3iydeHus ¢ BemecTBoM. llomsapusanus csera
MIPU OTPAXKEHUU U TIPETIOMIICHUH.
24. J1BoitHOe myuernpenomieHne. ONTUYECKH aKTHBHBIE BEILECTBA.
Caxapumetpsl. MckycCTBEHHas] aHU30TPONMsI M €€ HCIIOIb30BaHUE.
HopwmanbHas 1 anomasibHas JUcCepcusl.
25. TennoBoe wu3iaydyeHue. AOCOMIOTHO uYE€pHOE Teno. 3aKOHBI
Kupxroga, Credana-bonsimana u Buna. ®opmyna I[lnanxa.
OnTrueckasi IMPOMETPHUSL.
26. @oroadpdexr. BHemHM, BHYTPEHHUH W  BEHTWJIbHBII
dbotorddexr. YpaBHeHHe DUHIITEeHA. [Ipumenenue
dbotosnemenToB. Dpdexkt Komnrona. JIroMuHECIIEHTHOE U3ITyYECHHE.
buonromuHecieHIus.
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27. ®otobuonorudeckue npormeccol. Dorocunres. TepmoanHamMuKa U
MexaHu3M ¢orocunTe3a. buosnepreTuka.

28. DneMeHThl KBAHTOBOM MexaHHMKU. KopmycKyJsipHO-BOJIHOBOM
JyaJIu3M. Hudpaxus AIEKTPOHOB. CooTHotieHus
Heonpenenéunocreil. Ypasuenue llpeaunrepa.

29. AtoM Bopmopoga. DHeprernyeckue ypoBHHM aroma. IloreHuman
Bo3OykaeHus: U wuoHuzauuu. lloctynatel bopa. Wsnyuenue wu
MOTJIONIEHUE SHEPrHU. Bo1opoomnono0HbIe HOHBL

30. CrpykTypa CIOXHBIX aTOMOB. OHEpPreTHUYECKUE YpPOBHU B
cinoxublX atoMax. Ilpunuun Ilaynu. Onrtuyeckue CHEKTpHl U
CIEKTPbl PEHTTEHOBCKOro u3nyuyeHus. llepumonuyeckas cuctema
anemenToB .M. Menaeneena.

31. ®usuka MoieKyl1. DHepreTuueckue ypoBHH MoseKkyin. OOMeHHoe
B3aumoJeiicteiue. MomnekynspHble crekTpbl. [lpuHnunm paGoTbl
KBaHTOBBIX [€HEPATOPOB. DJIEKTPOHHBIN ITapaMarHUTHBIA PE30HAHC.
32. Tlomumepst u xuakue Kpuctawibl. (OCHOBHBIE  BH/IBI
KOJUIEKTUBHM3ALMHU MoJieKyJl. CTpoeHHEe MOIUMEPOB U UX PU3NYECKUE
cBoiicTBa. TuUMBI JKUAKUX KpUCTAUIOB. Jlucruiem Ha IKUAKUX
KpUCTaax.

33.5lpneHue paguoOaKTHUBHOCTU. BuUIbl pajMOaKTUBHOIO pacmaja.
3aK0oH paanoakTUBHOTO pacmnana. CtaOWibHBIE W PaJHOAKTHBHBIC
uzortonbl. COBpeMEHHBIE METOJbl PATUOXUMHUU U PAAHMOOHOJIOTHH.
[TpobeMbI pao’KOIOTHH.

34. CocrtaB atomHoro sigpa. M3oTonbsl. MexaHM4eCKU 1 MarHUTHBIN
MOMEHTHI sA1ep. SnaepHble CWIBI U DHEPrUs CBS3U sAApa. SnepHbIi
MarHUTHBIN PE30HAHC U €ro UCTIOIb30BaHUE.

35. Snepuble peakuuu. MexaHus3Mm saepHbBIX peakuuil. llemnas
peakuus geneHus sanep. Mcnonb3oBaHume aTOMHOM  DHEpruu.
[Ipo6nema ynpasnseMoil TepMosiiepHoi peakuuu. JHeprusa ComHia
U 3BE31. SnepHas SKOIorusl.

36. DnemeHrtapHble wyacTHlbl. Kiaccudukanus 31eMEeHTapHbBIX
yacTull. B3auMonpeBpaniaeMocTh 2JEMEHTAPHBIX YacTULl. MeTombl
YCKOpEHHUsl 4yacTHll. AHTUYAcTHIbl M aHTUBeUlecTBO. BelecTBo B
HKCTPEMAIBHBIX YCIOBHSIX.

37. CoBpemenHas (u3uka W arpoumkeHepusi. BemectBo u mose.
OOBeKTHI U MpoLECcChl. DBOJIOLUOHHBIE MPOLECCHl TPeoOpa3oBaHuUs
MaTepuu. BeriecTBeHHbIE, SHEPreTHYECKHe, 3JIEKTPOMArHUTHBIE U
uHbOpMallMOHHbIE  TpeoOpa3oBaHus  OMO0OBEKTOB.  Pa3Butne
arpou3uKH, OMOMEXaHUKH, Omopu3uKH, OMOHEPTEeTUKH,
O61OMH(OPMATHKH, OMOTEXHOJOTHH U arpOMH)KEHEPUH.

3aounas popma oOyueHust

Ne OlLleHOYHBIE CPENCTBA Kox u Haumenosanue

1 TunoBble KOHTPOJIbHBIE 3a/1aHUS U (UJIM) UHbIE MaTEPUATIbL, WHJUKATOpa
HE00XO0IMMBIE /7S OLICHKH 3HaHUM, YMEHUH, HAaBBIKOB U (WJIM) OIBITA KOMITETEHIINH
NEeSTEIbHOCTH, XapaKTePU3YIOIINUX CPOPMUPOBAHHOCTH KOMITETEHITHI

B IIPOLIECCE OCBOCHMSI TUCIUILIMHBI
1 1, 2 cemecTp NA-1 onk-1.

1. Ponp ¢u3uku B pa3BUTHM TEXHUKU W arporpoMBIIUIEHHOTO | Mcmonb3yeT OCHOBHBIE
MIPOU3BO/JICTBA. 3aKOHBI
2. Kunemaruka wMaTtepuanbHOd TOYKH. KoopauHaTHBIE METOJ | €CTECTBEHHOHAYUYHBIX
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onucaHusi JBWXKEHMHA. KuHemaTmyeckoe ypaBHEHUE JBUKEHUSA H
olpezeisieMble [0 HEMY KHHEMaTHYECKHE XapaKTEPUCTHKHU.

3. BekTopHslii crmocod onucanus ABMKEHUN. BeKTOphl mepeMenieHus,
CKOPOCTH, YCKOpPEHHS. YTJIOBBIE XapaKTEPUCTUKH JBUKEHHS 11O
OKPY’KHOCTH.

4. DneMeHThbl peNATUBUCTCKON MexaHMKU. [locTynarel cnenuaibHON
Teopun oTHocutenbHOcTH. [IpeoOpazoBanus Jlopenna. Cnoxxenue
ckopocTel. OTHOCHUTEIBHOCTh JJUHBI OTPE3KOB U JJINTEIbHOCTH
BPEMEHHBIX MHTEPBAJIOB.

5. JIluHaMHMKa MaTepUATIbHOM TOYKHU M IOCTYNATEIBHOIO JABUKEHUS
TBEéproro tena. IlpuHuun ortHOcHuTenbHOCTH. 3akoHbl HplOTOHA.
Bungwr cuin.

6. Jlunamuka BpamiateabHOTrO ABMXKEHUSA. MomeHT cuiibl. MoMeHT
MHEpUUU. 3aKOHBI COXPAHEHUSI UMITYJIbCa U MOMEHTA UMITYJIbCA.

7. WnepunanbHble M HEUMHEpLUUAIbHbIE CHUCTEMbl OTcuéra. CHIIBI
WHEPLUU [IPHU Pa3IUYHbIX BUJAX ABUKEHUS.

8. Pabota, MomHOCTb U 3Heprusa. Mexanuuyeckas padoTa 1 MOLIHOCTb
IIpY MOCTYIATEIbHOM M BpallaTelbHOM JBMKEeHMsX. Kunernueckas
SHEPrus U TEOpeMa 0 KHHETUYECKOI SHEPIUu.

9. KoncepBaTuBHbBIE CHJIbl M NOTEHLMAIbHAs 3Heprus. [Ipumepsl
MOTEHLMAJIbHBIX MOJIEH. 3aKOH COXPaHEHUs SHEPTUU B MEXAHUKE.

10. Mexanuueckue konebanus. KuHemMaTuka TrapMOHUYECKUX
konebanuit. CioxxeHue kojebaHui. AKYCTUHUECKHE PE30HATOPHI.

11. [unamuka rapmoHudeckux KojeOanuii. [luddepenunansHoe
ypaBHEHHE KoJieOaHWH. 3aTyxalolue W BBIHY)XICHHBIE KOJICOaHMS.
MexaHn4eckui pe3oHaHc. MasiTHUKH.

12. Mexanuueckue BOJHBL. BonHOBOe ypaBHeHHe. Buibl BOJH.
Wntepdepennuus, audpakuus ¢ Jucnepcuss BOJH. BomHbl U
nHpopmanus.

13. OcHoBHbIE TOJOXKEHUS MOJIEKYISIPHO-KUHETUYECKOH TEOPHH.
Nneanpusiii ra3. OcnoBHoe ypaBHeHne MKT u ypaBHeHHe cocTosHUS
UJEAIBHOTO Ta3a.

14. ArperatHble cocTosiHUS U (Da3oBble mepexojbl. PeabHble ra3bl.
Cxwxkenne razoB. OcoOeHHOCTH >KuAKOro coctosiHus. CTpoeHue
kpuctaiioB. JledpexkTsl kpucramumueckoro crpoeHus. [IpounHocts u
MJIACTUYHOCTb.

15. SBnenuss mnepenoca. [uddy3us, TEMIONPOBOAHOCTh H
BHYTpEHHee TpeHHe. MoeKyJIIpHO-KMHETUUYECKAs TEOPHsl SBJICHUI
nepeHoca.

16. OcHOBBI TEepMOAMHAMUKHN. BHYTpEHHS SHEPrUs U NEPBOE HAYAIIO
TepMoauHaMHUKU. PaboTa M TEIIOEMKOCTh raza NIpHU Pa3IMYHBIX
nporeccax.

17. Btopol 3akoH TepMOJAWHAMUKHW. TenmoBble [OBUTATENU |
xononunbHble  MamuHbl.  KIIJI  temnoBbIx — gBurareneit.  u
CTaTHUCTUYECKUN CMBICI BTOPOTrO 3aKOHa TepMoAuHaMUKH. [loHsTHE

SHTPOIUH. Tpernii  3akOH  TEPMOJIMHAMHKHU. OneMeHTHI
OMOPHEPTETUKHU.
18. DneKTpuUecKui 3apAn. B3anmopeicteue 3aps10B.

Onektpoctatuueckoe 1nosie. Bekrtop Hanpspk€HHOcTH.  Pacuér
NEKTpOCTaTUUYECKUX NoJel. IloTeHnnan 3eKkTpocTaTHYeCcKOro moJsl.
Pabota 1o mnepeMelieHuro 3apsoB B UIEKTPOCTATUYECKOM IIOJIE.
[loTeHuMan W TrpaJiieHT  NOTEHIMala.  OJKBUIOTEHLMAJIbHbBIE

JTUCIUIUIAH JJIs
pEIIeHUs CTaHAAPTHBIX
3aJ1a4 B COOTBETCTBUU
C HaIPaBJICHHOCTHIO
npodeccuoHanbHOM
NeSATEeTbHOCTH
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MTOBEPXHOCTH.

19. BemectBo B 3nexTpuueckoM noje. IlonspHble M HeMoIspHBIE
Moisiekynbl.  [lomsipuzanms  OudinekTpukoB. Bektop  cMenieHwus.
[IpoBOogHMKM B  3JEKTPOCTATHUECKOM IOJIE.  DJIEKTPOEMKOCTh
poBoAHUKOB. KoHIeHcaTopsl.

20. [TocTosiHHBII AIIEKTPUUYECKUI TOK. 3aKoH Owma.
OnektpoaBuxkymas cuna. lIlpaBuna Kupxropa u  pacyérsr
3JIEKTPUYECKUX LIETIEN.

21. Knnaccuueckas Teopust 3J€KTpOIIpoBOAHOCTH. BriBo 3akoHa OMa.
IIpupona cBepXNpOBOIUMOCTH.

22. Hocutenu ToKa B pa3iMyYHBbIX MPOBOJHUKAX. DJIEMEHThl TEOPUU
anekTponpoBosHocTd.  [lomynmposBoguuku.  IloynpoBOIHUKOBBIE
npubopsl.  DieMeHTHl  (u3nyeckod ANeKTpoHUKU. KoHTakTHBIE
SBJICHUS B METaJlJIaX U IOJYIPOBOJHUKAX.

23. MaruutHoe mnoje. B3aumoneicTBHE SIIEKTPUUECKUX TOKOB.
Pacuérel maruutHbIX nosnei. 3akon buo-Caapa-Jlamnaca.

24. MarauTtHbIe CBOWCTBA BemecTBa. Jua-, mapa- u peppoMarHeTuKH.
Homenbl.  @epputTel.  ODJEKTPOMAarHUTHBIE  CEMAapaToppl B
arpoOMH>KEHEPUH.

24. JlelicTBH€ MAarHMTHOTO IO Ha DJEKTPUYECKHH TOK U
NBUKYIIMECS 3apshkeHHble yacTuilbl. Cuiia Ammnepa u cuiia Jlopenua.
Dddext Xomna. DIEKTPOABUTATEIH.

25. DOnexkTpomarHuTHas HHAyKUusA. 3akoH Papajges U IpaBUIO
Jlenua. Mexanu3Mm Bo3HuKHOBeHUs DJIC nHayKIUu.

26. T'enepatopsl rapmonumueckod OJJIC wu Tpanchopmaropsl.
WNHAyKTUBHOCTS IPOBOJAHUKOB. DHEPIUs MAarHUTHOIO MOJIS.

27. IlepeMeHHbIN dnekTpuueckuid TOK. llenmn mepeMeHHOro TOKa.
3akon Oma [y nenei nepemeHHoro Toka. IlomHoe comporuBiieHue
MepeMEHHOMY TOKY. Bekrtopnas nuarpamma. Pe3oHaHc B mensix
IIEPEMEHHOT0 TOKA.

28. DnextpoMaruutHoe noje. O0oOmenue 3akoHa dapanesd. 3akoH
MIOJIHOTO TOKa. TOK cMemeHus. OJIEKTPOMArHUTHBIE  BOJIHBI.
VYpaBuenuss MakcBemia. Cucrema ypaBHeHME MakcBemia B
muddepeHManbHO U MHTerpanbHOM (opmax. Bexktop VYmosa-
[TovinTHHTa. J[aBineHue cBeTa.

29. I'apmonmveckui ocrmuATop. CBOOOJHBIE 3IEKTPOMArHUTHBIE
KoseOaHus. 3aTyXarolue U BbIHYKICHHbIE KosiebaHus. PezonaHc.

16. T'enepamus, nepenaya W NOpUEM  DJIEKTPOMArHUTHBIX BOJIH.
OTKpBITHIH Kosie0aTeNIbHbII KOHTYD. [Ipunun ~ paboTsl
pagvonepenaTiMka M paJAMONpPHUEMHHUKA. Monynauus  u
NETEeKTUPOBAHUE  DJIEKTPOMArHUTHBIX BOJIH. Paguonokamuss u
TEJIEBUJICHUE.

30. IlIxama »MeKTPOMAarHUTHBIX BOJH. Pa3nuyHble qUama3oHbl 4acTOT
AJIEKTPOMArHUTHBIX ~ BOJH, WX XapaKTepHble OCOOEHHOCTH U
TEXHUYECKHUE CPEJICTBA UX MOJIyUYEHHUSI.

31. Hcnonb3oBaHue BHIUMBIX, YJIbTPA(QHOIETOBBIX U JIPYTUX
W3JIy4YEHU B PACTEHUEBOJCTBE M >KMBOTHOBOJICTBE.18. DiieMEHTHI
reoMeTpuueckoil  onTtuku. (OCHOBBI T€OMETPUYECKONW  ONTHKHU.
@opmynsl  Dpenensa. IlpuHuun o00paTUMOCTH CBETOBBIX JTy4ei.
[TpuGopsl reoMeTpUYECKON ONTHKH.

32.®oTtomMeTpus.

33. DnemeHThI BOIHOBOM onTukU. [TpuHumn ['roiireHca.
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34. Hatepdepennmst cBera. KorepeHTHOCTh M ONTHYECKUH XOJ
nyded. YcnoBus MakcuMymMa W MUHUMYyMa. HHTEepdepoMeTpsl.
DneMeHTHI rosorpaduu.

35. Hudpakius CBETA. [TpunHumn I'toitrenca-®penens.
JudpakuronHas peméTka. Cnekrtporpadus. Hudpakmmst
PEHTI€HOBCKHUX JIy4eH.

36. B3aumoneiictBue uznydeHus: ¢ BemectBoM. llomsipuzamnusa cBera
IIPU OTPAKEHUU U MTPEIIOMIIEHUU.

37. HBoitnoe nydenpesnomieHue. ONTUYECKU AKTUBHBIC BEIIECTBA.
Caxapumetpsl. MckyccTBeHHass aHM30TPOINUS M €€ HCIOIb30BaHUE.
HopMmanbHas 1 aHomMalibHas JUCTIEPCUSL.

38. TemnoBoe wu3mydeHue. AOCOTIOTHO 4YEpHOE TENO. 3aKOHBI
Kupxroga, Credana-bonpimana u Buna. ®opmyna [lnanka.
OnTHyueckasi MUPOMETPUSL.

39. ®otorddexr. BuemHmi, BHYTpEHHHH W  BEHTHJIbHBIN
dbotorddexr. VYpaBHeHue DOWHIITENHA. [Ipumenenue
doroanemenToB. DPdext Komnrona. JIFOMUHECIIEHTHOES U3TyUCHHE.
buontomunecennus.

40. ®ortobuonornyeckue npoueccel. Porocuntes. TepmoanHaMuka u
MexaHu3M ¢otocuHTe3a. bruosHepreTuka.

41. DnemeHTHl KBaHTOBOM MexaHHMKHU. KopryckyisipHO-BOJIHOBOM
Tyanu3M. Hudpaxus AIIEKTPOHOB. CootHomieHus
Heonpenenéunocreil. Ypasuenue penunrepa.

42. Atom Bomopoja. DHepreTuyeckue ypoBHU aroma. I[loTeHuuman
Bo3OyxkaeHuss u uoHuzauuu. lloctynatel bopa. W3nyuenue wu
MOTJIOLIEHUE SHEPTruu. Bo1opoaono100HbIE HOHBIL.

43. CrpykTypa CIOXHBIX aTOMOB. OHEPreTUYECKUE€ YpPOBHH B
cnoxHbix aromax. Ilpunmun Ilaynu. OnTudeckue CHEKTPHl H
CHEeKTPbl PEHTIe€HOBCKOro u3nydeHus. llepuoanueckas cucrema
anemenToB J[.M.Menneneena.

44. dusuka MoOJeKyJ. DHEpreTuueckrue ypoBHU Mojiekysl. OOMeHHoe
B3auMojieiictBue. MorekynspHble cnekTpel. [lpuHuun paGoTsl
KBaHTOBBIX F€HEPATOPOB. DJIEKTPOHHBIN MapaMarHuTHBIA PE30HAHC.
45. Tlonmumepsl u kuakue Kpuctauibl. (OCHOBHBIE — BHJbI
KOJUIEKTUBHM3AMU MoJieKysl. CTpoeHue MoIMMepoB U UX (pU3NYECKUE
cBoiictBa. Tumbel XKUAKUX KpPUCTALIOB. Jlucryilen Ha IKHUIKHX
KpHUCTaax.

46.5IBneHne pagvoOaKTUBHOCTH. BHIBI painoakTUBHOIO pacraja.
3aKkoH paAnoakTUBHOTO pacnaga. CTaOuiabHBIE W PaJUOAKTHUBHBIC
n3zoTtonbl. COBpeMEHHbIE METOABl PAJUOXMMHUU U PagnoOHOJIOTHH.
[Tpo6eMbI pago’KOIOTHH.

47. CocraB aroMHOrO0 siapa. M3otonbl. MexaHWYeCKUd U MarHUTHBIN
MOMEHTHI siiep. SIepHble CHIIBI M SHEPIHs CBA3M sapa. SIepHsli
MarHMTHBIN PE30HAHC U €r0 UCIOJIb30BaHUE.

48. Snepubie peakuuu. MexaHu3M saepHbIX peaknuid. llemnas
peakuus neneHust sanep. Vcmosb30BaHME  aTOMHOW — DHEPIHU.
[IpoGnema ympasisiemolt TepMmosiiepHON peakuuu. JHeprusi ConHia
U 3BE31. SnepHas HKOIorusl.

49. DOnemenrtapuble uyactuipl. Kraccuduxamus siaeMeHTapHBIX
yacTull. B3ammomnpeBpamaeMocTb 3J€MEHTAPHBIX YacTHll. MeTonbl
YCKOpEHHUsl 4YacTUll. AHTHUYACTULIBI M aHTHUBELIECTBO. BemiecTBo B
9KCTPEMAIIBHBIX YCIOBHSIX.
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50. CoBpemeHHast ¢u3MKa M arpoMHXKEHepHs. BemiecTtBo u Tmose.
OOBEKTHI M MpOIECChl. JBOJIIOLMOHHBIE MPOIECCHl MPeoOpa3oBaHuUs
Matepud. BelecTBeHHBIE, IHEPreTHUECKHE, SJIEKTPOMArHUTHBIE U

MH(pOPMAaILMOHHbIE
arpo(u3uKH, OMOMEXaHUKH, O6nodu3nKH, OMOIHEPIeTHKH,
O6uonH(pOpMaTHKH, OMOTEXHOJIOTHH U arpOMH)KEHEPHUH.

npeoOpazoBanus  OMOOOBEKTOB.  PasBurhe

IIkama u KpUTCpUH OLUCHHUBAaHUA OTBETA o6yqa}01ueroc;1 IMPEaACTaBJICHEI B Ta6n1/1ue

Hkana Kpurepun oueHuBanus
BCECTOPOHHEE, CHCTEMAaTHYeCKOe M TJIyOOKOe 3HaHHWE MPOTPaMMHOTO
Ouenka 5 Marepuaia, YCBOCHHE OCHOBHOM U JOMOJHUTEIBHOM JUTEpaTypBhl,
(oTnHMuHO) PEKOMEH/I0BAHHOM IPOrpaMMOIl JUCIUIUIMHBI, IPAaBUJIBHOE pEIIECHUE
3aJ1auH.
[IOJIHOE 3HAaHWE MPOrpaMMHOIO MaTepuajia, YCBOEHHE OCHOBHOM
Orenka 4 JTUTEPATYPHI, PEKOMEH/I0BaHHOM B nporpamme, HaIn4uue
(xopor10) MaJO3HAYUTENIbHBIX OIIMOOK B PELIEHMH 3aJauM, WIM HEJOCTaTOYHO
MIOJIHOE PACKPBITHE COJIEPKAaHUE BOIIPOCA.
Orenka 3 3HaHHWE OCHOBHOI'O IPOIPaMMHOr0 MaTepuana B MUHUMAaJIbHOM O0BbEME,
MOTPEIIHOCTH HEMPUHIIUIHAILHOTO XapaKkTepa B OTBETE HA SK3aMEHE U B
(YIOBIETBOPUTENHHO)
pELICHUH 33JJauH.
Onenka 2 mpoOenbl B 3HAHHUAX  OCHOBHOIO  IPOrpaMMHOrO  MaTepuala,
(HEey1OBJIETBOPUTENIbHO) | IPUHLMIINAIbHBIE OUIMOKH IIPU OTBETE HAa BOIIPOCHI U B PELLICHUU 3aJauu.
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JUCT PETUCTPAIIMUA U3SMEHEHU

Howmepa nucros OcHoBanue a1g
Homep P Pactmmdposka JlaTa BHEceHUS

BHECECHUA Ilonnuce

U3MEHEHHS | 3aMEHEHHBIX HOBBIX aHHYJIMPOBAaHHBIX U3MCHEHHUIA TOATHCH M3MCHCHHA




