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1. Ilnannpyemble pe3yabTaThbl 00y4eHUS 10 AUCHMUILINHE, COOTHECEHHbIE C ITIAHUPYEMbIMU
pe3yiabTratamu ocBoenusi OIIOII

1.1. lean 1 3a1a4M QU CHHUTLIHHBI

BakanaBp no HampasieHuto noArotoBku 35.03.06 ArpouHkeHepus T0JKEH OBITh MOATOTOBIICH
K PpEUIeHHIO0 3a7ad NpOo(eCCHOHAIBHOW MAEATENbHOCTH CIEAYIOIUX THUIIOB: IPOU3BOJCTBEHHO-
TEXHOJIOTMYECKUU, IPOCKTHBIMN.

Heab aucuuIIMHbBI — cHOPMHUPOBATE y OOyYarOIMXCs cUcTeMy (DyHIaMEHTaJIbHBIX 3HaHUI,
HEOOXOAUMBIX JUIsl MOCIEAYIOIEeH MOArOTOBKH OakaiaBpa, CIIOCOOHOTO K A(P(PEKTUBHOMY PEIICHUIO
IPAaKTHUYECKUX 3alad  CEeJIbCKOXO3AWCTBEHHOTO IPOU3BOACTBA, a TAaKXKE CIOCOOCTBYIOLIMX
JaJIbHEUIIEMY Pa3BUTHUIO JIMUYHOCTH.

3agaum JUCHMIIMHBI:

— U3Yy4YUTh OCHOBHBIE (PU3MYECKHe SIBICHUS, OBIAACTh (PYHIAMEHTAJIbHBIMU TMOHATHIMH,
3aKOHAMU U TEOPUSIMH KJIACCHYECKON M COBPEMEHHOU (DH3UKH;

— copMHUPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHHS U COBPEMEHHOTO (PM3HMUECKOTO MBIIUICHUS;
O3HAKOMUTBCSI C HAY4YHOH ammaparypod M MeToAaMu (HU3MYECKOro MCCIeOoBaHUsA, NpUoOpecTH
HaBBIKM MTPOBEACHUS (PU3UUECKOTO IKCIIEPUMEHTA;

— HAY4YMThCS BBIIENATH (PU3MUECKOoe colepKaHWe B MNPUKIAJHBIX 3ajadax Oyaymien
NESITENIbHOCTH;

— OBJIAJIETh METOJAMHU PELICHNs MHKEHEPHBIX 3a/1a4.

1.2. KoMneTeHUMM 1 MHANKATOPHI UX JTOCTHKEHUM
OIIK-1. CnocoGeH pemarh THUIIOBBIE 3ajladyd MPOQPECCHOHAIBHOM JESITEILHOCTH HAa OCHOBE

3HAHUH OCHOBHBIX 3aKOHOB MAaTEMaTHYECKUX M  E€CTECTBEHHbIX HAyK C IPUMEHEHUEM
MH(OPMALOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTUN

Kon u HaumeHnoBanue
HHAUKATOPA ®opmupyemsie 3YH
TOCTHKECHHUS
KOMIIETCHITHH
3HAHUA OOyuaromuiics T0HKEH 3HATh: OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCHUIIINH ((PU3UKKN) 1S pereHUs
VJT-1 onk-1. CTaHJapPTHBIX 33/1a4 B COOTBETCTBHH C HAIIPABIEHHOCTHIO
Hcnombsyer poECCUOHATBHOM AEATENBHOCTH
OCHOBHBIC 3aKOHBI _ (Bl.O. 10-3. 1)
€CTECTBEHHOHAYYHBIX
JTUCITUTUTAH JJIst YMCHHUS OOyyarommiicst TOJHKEH YMETh: UCTIOIb30BaTh OCHOBHBIC
pereHus 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUTUTNH ((PU3UKH) 151
CTaHJapPTHBIX 33/1a4 B pEIlICHUs CTAaHAAPTHBIX 33/1a4 B COOTBETCTBHH C
COOTBETCTBUHU C HaIPaBJIEHHOCTHIO MPO(PECCUOHANBHOMN A€ATeIbHOCTH
HaIPaBJIECHHOCTHIO - (b1.0.10-Y.1)
npogecCuoHaITBHON
NeATeNbHOCTH HaBbIKU OOyyJaromuiicst JOJKESH BIAJCTh: HABBIKAMMU:
WCIOJIb30BaHUS 3HAHUN OCHOBHBIX 3aKOHOB
€CTECTBCHHOHAYYHBIX JUCHUIIINH ((PU3UKHN) 1S pereHUs
CTaHJapPTHBIX 33/1a4 B COOTBETCTBHH C HAIIPABIEHHOCTHIO
po(hecCHOHABEHOU e TEIILHOCTH -
(b1.0.10-H.1)




2. Mecro mucuuniauHbl B cTpykrype OIIOIT

Huctunnuaa «®Pu3nKa» OTHOCUTCS K 0053aTebHOM 4YacTH OCHOBHOW MPOo(deCcCHOHATBLHOM

o0pa3zoBaTenbHON MPOrpaMMBbl OakanaBpHuara.

3. O0béM TUCUMIITIMHBI M BUIBI Y4e0HOH padoThl

O6bem auctuIUIMHBL cocTaBisieT 8 3adeTHbIx eauHull (3ET), 288 akamemuueckux wyaca.

Jlucuunimza u3ydaercs:

- oyHas hopma oOydenus B 2, 3, 4 cemecTpax;
- 3ao4Has ¢popma oOyueHus Ha 1, 2 Kypcax.

3.1. Pacnpenesnenne o0beMa M CUMILIMHBI IO BUAAM Y4eOHOI padoThI

KonnuecTBo vyacos
Bun yuebHoit paboTbl
Ounas dhopma 3aounHas popma
o0y4yeHHs 00y4yeHHs
KonTakTHasi padora (Bcero) 132 26
B Tom uncie:
Jlexuuu (J) 44 10
[Ipaktuueckue 3ausarus (I113) 44 8
Jlaboparopusie 3ansTus (JI3) 44 8
CamocrositesbHast padora odyuaromuxcs (CP) 93 244
KonTpoub 63 18
Hroro 288 288
3.2. Pacnpenesnienne y4e0HOro BpeMeHH 110 pa3jaeamM U TeMam
Ounas ¢popma o0OyueHust
B TOM YHCJIC é
No Bcero KOHTaKTHas paborta 2
TOMbI HaumeHnoBaHue paszziena u TeEMbI 4ACOB CP E‘
I 13 3 S
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MoJieKy sipHasi GU3MKa U TEPMOJAMHAMHUKA
1.1. | Beenenue B pusuky 2 2 - - - X
1.2. | Kunemaruka 14 2 2 8 X
1.3. | Jlunamuka 18 2 4 4 8 X
2.4. | 3aKOHBI COXpaHEHUs 16 2 2 4 8 X
s, Mexannyeckue KoneGaHus u 20 4 4 4 2 «
BOJIHBI
16, DneMEeHTbI MOIEKYIAPHOH 1 13 4 4 4 6 «
CTaTUCTHYECKON (PU3UKHU
1.7. | OCHOBBI TEpPMOIMHAMUKH 16 4 2 4 6 X




B TOM YHCJIC é
Ne H Bcero KOHTaKTHast paboTa g
TeMBbI ANMMCHOBAaHHME pas3Jiciia U TEMBI 4acOB CP E
JI J3 113 e
1 2 3 4 5 6 7 8
Paznien 2. DnekTpruyecTBO U MarHeTU3M
2.1. | DnekrpocTaThka 14 2 2 4 6 X
ITocTOSIHHBIN TOK,
2.2. | DJIEKTpUYECKUE LIETH U 18 4 4 4 6 X
MaTepuabl
23, [TocTosiHHOE MarHUTHOE 18 4 4 4 6 X
noJie
4. DJIEKTPOMAarHuTHHIE 16 4 4 ) 6 X
KoJie0aHuUsl U BOJHBI
Paznen 3. OnTuka u aromHast pusnuka
31 I'eomerpuyeckas u BOJIHOBAs 14 ) 4 ) 6 X
OITHKA
3.2. | KBanroBas ¢usuka 12 2 2 2 6 X
33 ®u3nka aTomMa 1 3JIEMEHTHI 14 ) 4 ) 6 X
(bu3uKN TBEpAOTo TEIa
3.4. | SAnepnas ¢puzuka 11 2 2 2 5 X
3.5. | ®usznyeckas KapTUHA MUpa 4 2 - - 2 X
KoHTpoas 63 X X X X 63
O61as TpyA0EeMKOCTh 288 44 44 44 93 63
3aounas popma o0yueHust
B TOM YHCJIC
KOHTaKTHas paboTa o)
Ne 5
TeMbI Haumenoanue pasznena U TEMbI Bcero CP §
4acoB J J3 113 Z
M
1 2 3 4 5 6 7 8
Mexanuka, MOJIEKyJIsIpHas
1 duzuka u TEPMOMHAMUKA. 96 4 4 4 34 <
AJIEMEHTHI CTATUCTHYECKOMN
¢buzuku
DNEKTPUUECTBO U
2. maraetusM. Konebanus u 92 4 2 4 82 X
BOJIHBI
Onrtuka. KBanroBas usuka.
®dusuka aToma. JIEMEHTHI
3. (bu3MKU TBEpAOrO Tea. 82 2 2 - 78 X
Snepnas ¢puzuka.
dusnyeckas KapTuHa MuUpa.
KonTposb 18 18
Hroro 288 10 8 8 244 18




4. CTpyKTYpa M cojiep:KaHue JMCUMIIIMHBI, BKIIYAKIIee NPAKTHYECKYI0 TOAT0TOBKY

[IpakTuyeckas MOATOTOBKA MPH peaTU3aliil YYeOHBIX MPEIMETOB, KYpPCOB, JUCIUILINH
(Momyrneit) opraHu3yercsi MyTeM MPOBEACHUS MPAKTHUECKUX 3aHATUH, MPAKTUKYMOB, JJa0OPaTOPHBIX
paboT W WHBIX aHAJOTHYHBIX BHIOB YUYEOHOH IEATENBHOCTH, NPEIYyCMATPUBAIONIAX YYacTHE
06y11a10m1/1xc;1 B BBITIOJTHCHUHU OTACIIBbHBIX 3JIEMEHTOB pa60T, CBsA3aHHBIX C 6yI[y1L[CI>'I
poeCCHOHATTLHON IEATENILHOCTHIO.

HpaKTI/I‘-IeCKaH IIOATrOTOBKAa MOKET BKIIKOUATH B CC6$I OTACIBHBIC 3aHATHA JICKIMOHHOI'O THIIA,
KOTOpBIC MpeIycMaTpHUBAIOT Tiepenady ydeOHON HH(pOpMaIHUH OO0YyJaronuMcs, HEOOXOIUMOW st
MOCTIeIYIOIIETO BHIIIOIHEHUS Pa0OT, CBSI3aHHBIX ¢ OyayIiel npodecCuOHaTbHON AeATEIbHOCTHIO.

4.1 ConepxxaHue Q¥ CHUIITHHbBI

Pa3nea 1. Mexanuka, MoJIeKy/IsipHAs (PM3MKA M TEPMOAUHAMHUKA

Beenenne

[Ipenmer ¢u3uku. Bkinax poccMHCKUX y4eHBIX B pa3BuTHE (U3MKU. MeTox MO3HaHUS B (pU3HKe.
OkcnepuMeHThl W Teopuu. Ponb matematuku. dusnueckue 3akoHbl. [loHsTHe (akra B Qusmke.
Mognenu. [Ipsimbie u oOpatHble 3a1auu Gu3nku. PazmMepHOCTH (DU3NYECKUX BETUUUH.

Kunemarnka

JIBikeHne Kak riaBHas (opma cymectBoBanusi marepuu. [IpoctpancTBo u Bpemsa. CrocoOsl
ONMCAaHUS COCTOSHUS Tela M cucTeMbl Ten. CHCTeMbl OTCYeTa M KOOPAMHAT. Poib M NpUHIMIBL
BbIOOpa cucteM koopauHat. CreneHu cBoOObI, MHBApUAHTHbBIE CBOIMCTBA YHCIa CTENEHEH CBOOOJBI.
TpexmepHOE 1 MHOTOMEpPHOE IPOCTPAaHCTBA. MaTepuanbHas TOYKa M PACIPOCTPAHEHHUE ITOM MOJECIIN
Ha MHOTOMEpHBIN ciy4ail. TpaekTopus 1 MUpOBasi JIMHUSA, UX CBOMCTBA. CKOPOCTh M YCKOPEHHUE KaK
npousBoaHele. IlocTynmaTenbHOE W BpalAaTENIbHOE JBMJKEHUS KAaK OCHOBHBIE BHIBI JIBHJKCHUM.
VYTI10BBIE CKOPOCTH U YCKOPEHHE, HOPMAIbHOE U TAHI'€HLIMAIIbHOE YCKOpEeHUs. CKOPOCTh U YCKOPEHHE
B MHOT'OMEPHOM IIPOCTPAHCTBE. MHepIuanbHble CHCTEMBI U PABHOIIPABHOCTH IOKOS M PABHOMEPHOTO
npsMoJInHEHOTO ABMKeHUs. [locTynar o MOCTOSIHCTBE CKOPOCTH cBeTa B BakyyMme. [IpeoOpa3oBanue
MHTEPBAJIIOB BPEMEHH U JJIUHBI IPU OOJIBIIMX CKOPOCTSX OTHOCHUTENBHBIX JBM)KEHUN MHEPLHATIbHBIX
cucreM. [IpeoOpazoBanus JlopeHIa M pPENSATHBUCTCKOE CIIOKEHHE CKOpocTed. MHTepBanm Mexay
COOBITHSIMM U €70 UHBAPUAHTHOCTD.

JInnamuka

Cuna u macca, cynepno3uinus cuil. [lepBbiii 1 BTOpo# 3aKoHbl HploTOHA. YpaBHEHUS JBUKECHUS,
pOJib HAaYaJIbHBIX YCJIOBUM, NMPUHLMII JeTepMHHU3Ma. [Ipumepbl pelleHus ypaBHEHHUN JIBUYKEHUS.
JIBM>KEHHE Tel B IIOJIE€ CHJI TATOTCHMS, SIBJICHHWE HEBECOMOCTH B CIIyTHUKax. J[MHaAMUKa Cleasmux
cucrteM. Mmnynbc, 3aKOH COXpaHEHHs HMITYJIbCa MJII MEXAaHUYECKOW CUCTEMBI, TPETUH 3aKOH
HrroTona. B3aumoneiictBue Ten uepes mose. O0mas GopMyIMpoBKa 3aKOHA COXPAHEHHSI UMITYJIbCA.
Kunernueckasi sHeprust MaTepHajbHON TOYKH, CBS3b €€ ¢ KOMIIOHEHTaMH BEKTOpa uMmysibca. Pabora
U NOTeHIMaIbHas sHeprus. Pabora nepemenieHnss MaTepuanbHON TOUYKH 110 KPUBOJIMHEHHOMY ITYTH.
[loTeHunanpHble CWIBI, BBEIEHUE TOHATHSA MOTEHLMANa Ui  B3aUMOJCHCTBYIOIIUX  TEJ.
[TorennuaneHast QyHKIMS, TOTEHIIMAIbHAS NOBEPXHOCTh. CBSI3b KOMIIOHEHT CHUJIbI M MOTEHIUAIbHON
¢ynkuuu. [loTeHnmanpHas sMa M yCJIOBHE YCTOWYMBOIO paBHOBecHs. HeBO3MOXKHOCTH paBHOBECHS
CUCTEMBl B3aMMOJACUCTBYIOIIUX CTATUYECKMX TOYEYHBIX OJICKTPUYECKUX 3apsnoB. lIpuHnmn
IUIOTHEWIIeH YNaKOBKM U OOBSICHEHHE MPOCTPAHCTBEHHBIX (opM KpuctaiuioB. KondopmarmoHHbIi
aHaJM3 MOJeKyJl. MoMeHT cuibl. JIMHaMHMKa BPAIEHUS TOYKH M Tejda BOKPYI IOCTOSHHOW OCH,
MIOHSITHE O MOMEHTE MHEPLMM MaTepUajibHOW TOUKH U Tejla. YPaBHEHHE JIBUKEHUS BPAIIAIOIIErOCs
BOKPYT HEMOJABUKHOW OCH Tena. MOMEHT UMITYJIbCa, CBSA3b €r0 KOMIIOHEHT C KHHETUYECKOM AHEpruei
BpaiieHus. M3MeHeHne MOMEHTa MHEpLMH Tela MpH MEPEHOCE OCH BpalleHMsl. [J1aBHbIE MOMEHTBI
MHEPLMH U YCTOMYMBOCTH BPALICHMs TeJ. 3aKOH COXPAHCHHMsS MOMEHTA HMMITYJIbCA TEJIa U CHCTEMBI
Ten. OcoOEHHOCTH KOHCTPYKLIMH BepTOJeToB. ['Mpockombl M HMX mpuMeHeHue. LleHTp Macc u
YPaBHEHHE €TI0 JBIKCHUA. Pa3neneHue nocTynareapbHbIX U BpallaTeIbHbIX JBHKCHUN TBEPIAOTO TeEla.
ITapa cun. Cucrema ypaBHEHMH NSl ABM)KEHHS TBEPAOTO TEa U €ro KMHETHYECKas SHEprus. 3aKoH
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COXpPAHEHHUsI SHEPrMU U €ro CBS3b C PABHOMEPHOCTBIO TE€UEHUS BPEMEHM. J[BHIKEHHE CHUCTEM CO
MHOTHMH CTeneHsMu cBoOoabl. dynkuus Jlarpanxka u ypaBHenus Jlarpanxka. [IpuHIMN HaMMeHbIIEro
JIEUCTBUSL.

JAuHaMuka 00JIbIIMX CKOPOCTE

[Ipunnun oTHOcHUTENnbHOCTH B (u3uke. PenstuBucrckuii mmmynsc. [IpeoOpa3oBanue sHEpruu-
nMIynbca. Macca U ee CBA3b € 3HEpruer Mmokos. Macca ClI0XKHOU CUCTEMBI U €€ CBSA3b C DHEprueu
B3auMoOJIecTBUs 4acTel. HeammutuBHOCTh Maccel. Jledexkt maccel m sHepretuka. KuHeTwdueckas
SHEpPrusi B PEIITUBUCTCKOM MEXaHHUKE. YPaBHEHUE [BWKECHUS MATEPUAIBHOM TOYKH B
PENATUBUCTCKOM MeXaHMKe. J[BMKEHHE MaTepUaJIbHOW TOYKM IOJ JEUCTBUEM IOCTOSHHOW CHJIBI.
CkopocTh cBeTa Kak IpeneibHas CKopocTh. YacTuipl ¢ HylneBoll Maccoil mnoxos. ITpunHnmn
SKBUBAJIEHTHOCTH U TEOPHS IPOUCXO0KICHUS CUIT BCEMUPHOTO TATOTECHMUS.

Kosie0anus u BOJIHBI

Konebanusi kak dYacTHBIA Ciydail NIBWDKCHHS, YCJIOBHUSI TOSIBJICHUS KojcOaHWil. YpaBHEHHE
IBYKCHHSI TIPYKHHHOTO MasSTHHKAa M €ro pemeHue. [apMoHHWYeckoe KolebaHWe U €ero
XapaKTepUCTUKHU. YpaBHEHHE JBIKEHUS (U3NYECKOTO MAsTHHKA M €ro pelieHue, MaTeMaTHYeCKHi
MasTHUK. DHEprusi TapMOHMUYECKUX KojeOaHui. BBIHYXICHHbIE KOneOaHUs W SIBJICHHE pPE30HAHCA.
Pe3onanc kak nposiBienue Oudypxanuu. ABrokxonedanus. [IpuMepsl MposBiIeHHUS PE30HAHCHBIX U
aBTOKOJICOATEIBHBIX SIBJICHUN B JKMBBIX OpPraHU3Max M TeXHUKe. Pe3oHaHCHas mepenaya SHEPrud B
CUCTEME OJMHAKOBBIX CBSI3aHHBIX MASITHUKOB. BOJIHBI B yIIpyrux cpenax, JMHEWHbIE, TOBEPXHOCTHBIE
1 00BEMHBIC BOJHBI, TIONEPEUYHBIC W MPOJOJIbHBIE BOJHBI, (DPOHT BOJHBI, TUIOCKHE U chepuueckue
BOJIHBI. AHAJIMTUYECKAs 3aMUCh Oeryiei BoaHb. BomHOBOe ypaBHeHue. [lepenoc sHeprun Oerymieit
BotHOU. CroxeHue konebanuii u BoiH. KorepeHTHbIe MCTOYHUKK BONH. MHTEpdepeHIus BOIH OT
TOYEYHBIX KOT€PEHTHBIX UCTOYHUKOB. YCJIOBHS IMOSBICHUS MAaKCUMyMOB U MUHHUMYMOB. ClOKEHHE
KpyroBeix u cepudeckunx BoyH. [locTpoenue (GppoHTa BONHEI MO MpUHIUNY | 1oireHca, moBeAcHNUE
(¢bpoHTa BOJHBI B HEOAHOPOAHOU cpene. OTpakenue u npenomieHue BoiH. [Ipuamun depma. BeiBog
3aKOHa IIPEJIOMIICHUS BOJIH Ha IPAaHHUILIEC ABYX cpel Ha ocHoBe npuHuuna Gepma. Ipunnun depma kak
YacTHBIN cllydail 0oOIIero mpuHIWIAa MUHUMakca. [losiBieHHe OTpa)KeHHBIX BOJH B HEOJIHOPOIHBIX
cpenax, CI0KCHHE BCTPEYHBIX BOJH U 00pa3oBaHHE CTOSYMUX BONH. [lepexoqHoe cocTosHUE U BpeMs
penakcauuu. CBsI3p JJIMH CTOSYMX BOJIH C pa3MepaMu Cpelbl, TUCKPETHOCTh JUIMH CTOSYUX BOJIH.
KBanToBanue. YnpaBieHue 38y4aHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB.

JJIeMEeHTbI CTATUCTHYECKON M MOJIEKYJISIPHOH (PU3UKH

MHUKpPOCKOIIMYECKHE WU MAKPOCKOIUYECKHE sABJIEHUA. MeanbHbli ra3 Kak CTaTUCTHYECKas
cUcTeMa MHOTHMX yactull. /laBneHue, o0beM U TeMIeparypa raza Kak 0000IIEHHBIE XapaKTePUCTUKU
cocTosiHUSI ra3a. PaBHOBECHbIE W HEpPABHOBECHBIC COCTOSIHHS ra3a. OOpaTuMble U HEOOpaTUMBIC
npoueccel. Jlnarpamma jaaBiieHHEe-00beM. ODKCIIEPUMEHTAJbHBIE Ta30Bbl€ 3aKOHBI, 0O0OOIEHHBIH
ra3oBblil 3aKOH (ypaBHEHHUE COCTOSIHUS UJI€aTIbHOTO Ta3a). BeIBOJ ypaBHEHHUSI COCTOSIHUS M]I€aIbHOTO
ra3a Ha OCHOBE KMHETHYECKUX Mpe/ICTaBIeHUN. PU3NUECKUI CMBICI MOHATHS TEPMOAUHAMUYECKON
TeMreparypel. PacmpeneneHue sSHeprud TO CTemeHsM cBOOOAbl. Pacmpenenenuss MaxkcBemna u
Bonsiimana, 6apomerpuueckas ¢opmyna. HepaBHoBecHbie mporiecchl. Juddysusa, muddys3us gepes
MEMOpaHbl, OCMOC, OCMOTHYECKOE JMaBJICHHE H €ro pOJb B JKU3HEICATCIILHOCTH DPACTECHUH.
Tennonepenaua. BuyrpenHee tpeHue. BolpakeHue HepaBHOBECHBIX MPOIIECCOB uepe3 0000IIeHHbIE
TepMmoarHamudeckue cuibl. CooTHomeHne B3aumMHocTu OHcarepa. PeanbHble rassl, ypaBHeHue Ban-
nep-Baanbca, kpuTudeckas TOYKa, pEaJbHbIE W30TEPMBI, CXKWKEHHE ra3oB. @Dnykryanuum u
camoopraHu3aius mnpu Gpa3zoBoM MEepexoje ra3->XKUIKOCTh. JKUAKOCTH, MIOBEPXHOCTHOE HATSIKEHHE B
KUIKOCTAX, OXJAXKJCHHE >KUAKOCTH IPU HCIAPEHUH, TEPMOPETYyJsLHUs PACTEHUM W KUBOTHBIX.
CMmauuBaronye 1 HecMadmuBaronue xuakoctu. Kanuisapasie sisinenus, popmyna Jlannaca.

DJIeMEeHTbI TEPMOAMHAMUKHI

[lepBoe Hayamo TepMOIMHAMUKH, HU30IMPOIECCH, aAnabaTUYECKH MPOIECC, OXIKICHUE Ta3oB
npu aanabaTHYecKoM pPacUIMPEHUH U TOJydeHHe HU3KUX TemmepaTyp. YpasHenue Ilyaccona u ero
BbIBOJ. Kitaccuueckasi Teopust TEINIOEMKOCTEN, MPUUMHBI OTKJIOHEHUS PEAbHBIX TEIUIOEMKOCTEH Kak
(GyHKIIUM TeMIrepaTyphl OT pe3yJIbTaTOB Kiaccuyeckoil Teopun. PaboTa uaeanbHOro raza B pa3inMyHbIX
nporeccax. ObpaTumMbie U HEOOpaTUMBbIE ITUKIIBL. TeroBsie MalIMHEI U UK KapHo, BTOpoe Havaso
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TepMOoANHAMUKH. KoMIpecCHOHHBIE XOJIOAWIBHMKM W TEIUIOBBIE HACOCHl. ODHTPONUS  Kak
TepMoauHaMuueckuil noreHuuan. dopmyna nnas SHTponuu HAcanbHOro rasa. Teopema KapHo u
0000IIeHNEe TIOHATHUA SHTPONUU KaK TEPMOJMHAMHUYECKOro MoTeHnuana. CBs3b SHTPONUU C
MHUKPOCOCTOSIHUSIMHM UAEAIBHOTO raza. CTaTUCTUYECKOE TOJIKOBAHUE SHTPONHUU. DHTPONUS U CTEIIEHb
BBIpOXKIeHUsT cucTteMbl. @opmyna bonbsimana. DuTpornmst n wHGOpManmsi. Bo3pacranue sHTponuu
IpU HEoOpaTHMBIX TpolLeccax Ha NpUMEpe BBIPABHUBAHUS TEMIEpPATypbl IBYX HAaXOIAIIUXCA B
KOHTAKTE HArpeThIX TEJ U IPU BBIPABHUBAHWMM JABJICHHUI B JIBYX 4acTsAX cocyna ¢ rasom. llepsoe u
BTOpPOE Hauaja TePMOJMHAMMKH, U >KHUBbIEe OpraHu3Mbl. [loHATHE O TepMOIMHAMUKE HEOOpPaTHUMBIX
MPOLIECCOB MU OTKPBITBIX CHCTEM. OHTPOIHUS B CHCTEME OpPraHu3M - OKpy)Karolas cpena.
IIpou3BOACTBO SHTPONIMU B HEPABHOBECHOU cpenie U Teopema [Ipuroxuna.

Pa3znes 2. JjieKTprU4€eCcTBO M MArHETU3M

JIeKTpUYecKHe 1 MATHUTHBIE SIBJICHHUS

[lonsTe O mNOJAX, MOASA CKAISIPHBIE M BEKTOPHBIE. XapaKTEPUCTUKU BEKTOPHBIX MOJEH:
HaNpsDKEHHOCTb, MOTOK, LMPKYJISIMS, CHIOBBIE JIMHUU BEKTOpHOro mnousst. Cynepno3uius mnoJei,
3aps/ibl, 3aKOH COXPAaHEHHUs 3apsi/i0B.

B3anmopaeincTere HEMOABUKHBIX U ABMKYILIMXCS 3apsaa0B, PU3NYECKUN CMBICII MATHUTHOTO I1OJIS.
[Tone Toueunoro 3apsna (3akon Kymona) m cuctemsl 3apsioB. [lone mumons. DieKTpocTaTudeckoe
1ojie MOJIEKYJIbl M XMMHYecKkHe peakiuu. MHTerpanpHas ¢opma 3akona Kyrmona, treopema ['aycca
(nepBoe ypaBHeHue MakcBesuia). BeiBoa dhopmyn uisi HapsDKEHHOCTH AJIEKTPOCTATUYECKUX TOJIeH
3apsDKEHHOTO TMPSIMOTO  MPOBOJAA, IJIOCKOCTH, KOHAeHcaTopa. Pabora mepememieHus 3apsaa B
JJEKTPOCTATUUECKOM  IIOJIe, TIOHATHE TMOTeHuuana. Btopoe ypaBHeHume MakceBemna s
AJIEKTPOCTATUKA B HMHTETPAIbHON (hopMme. DIEeKTpUUecKass €MKOCTb OIHOTO IMPOBOJHUKA U JIBYX
MIPOBOJAHHUKOB, KOHJIEHCATOPHI, paboTa MO 3apsKke KOHIEHCATOPOB. DHEPrusi 3JIEKTPOCTATUYECKOIO
noyisi. V3MeHeHue HamnpsyKEHHOCTH — AJIEKTPUYECKOrO TIOJIsl  TNpPU  BBEIACHUM  JIUAJIEKTPHUKA,
MOJISIPU3YEMOCTh  TUAJIEKTPUKA, IUANEKTPUYECKas MPOHUIAEMOCTb. V3MeHeHHe IHMAIeKTpUYecKon
MPOHHUIIAEMOCTH MPH XMMUYECKUX PEAaKIHMsIX M UCIOJb30BaHUE 3TOro 3ddekra. DiekTpudyeckoe moie
B mnpoBojHUKax. [loHsATHE O TOKE MPOBOAMMOCTH, BEKTOp TOKa M cuja Toka, AuddepeHnnaibHas
¢dopma 3akona Owma. IlepBoe mpaBuno Kupxroda. [IpuumHa mNOSBICHUS SIIEKTPUUECKOTO TOKA B
MIPOBOAHUKE, PU3NUECKUI CMBICI MOHATHS CTOPOHHUX DJIEKTPUUECKUX cuil. BeiBon 3akoHa Oma s
Bcel nenu. Bropoe npasmino Kupxroda. MarHuTHOE 1oJie mpsiMoro TOKa, 0OBICHEHUE €ro MOSBICHUS
Ha OCHOBAHMM pEISATUBUCTCKUX MpeacTaBieHuil. VHTerpanbHble ypaBHeHMs MakcBemna [Uis
IIOCTOSIHHBIX MAarHUTHbIX ToJei. IIpuMepsl BBIYMCIEHUS HAINPSHKEHHOCTEM MarHUTOCTATUYECKUX
nosieit. 3akoH buo-Capapa-Jlamnaca. Bzaumopeiicteue noneit u 3apsiaoB (TokoB). @opmyna Jlopenia
JUIsL CUJIBI, NEUCTBYIOLIEH Ha 3apsA]l CO CTOPOHBI IEKTPUYECKOTO M MArHUTHOrO mojed. IlpuHnun
NEUCTBUS MacC-CIEKTPOMETPOB M HMX IPUMEHEHHS B XUMHUU. VIHIYKIHMOHHBIE SBICHUS,
TpaHchopMaTopbl, (QHU3MUECKUE TNPUHIMIBEI HUX JAeHCTBUS. DOkcTpatoku. IlonmHas cuctema
MHTETPAJIbHBIX ypaBHEeHMM MakcBemia. CMbICT WIEHOB CHUCTEMbl ypaBHeHUM Makcseia,
OIUCHIBAIOUINX SIBICHUS, CBS3aHHBIE C M3MEHEHUSMHU ANIEKTPUYECKMX M MarHUTHBIX BEJIMYHUH BO
BpeMeHHU. B3anMOCBS3b 2JIEKTPUYECKUX U MAaTHUTHBIX IEPEMEHHBIX MOJIEH, JIIEKTPOMAarHUTHOE TOJIE U
nznyuenue. Ilonms naBmKymmxcs 3apsaoB. M3inydeHue 53JI€KTPOMarHUTHOIO IIOJS HEPaBHOMEPHO
JOBKyIHUMcs 3apsaaom. «I[lapagoke» aroma.

Pa3nea 3. OnTuka u aroMHas pusnka

JIEKTPOMATHUTHOE U3JIyYeHHE H ONITHKA

CB00OO/IHOE IIEKTPOMArHUTHOE IOJIE U €ro CYIIECTBOBAHWE B BUJAE DJIEKTPOMArHUTHOI BOJIHBL
[TonepedHOCTh 3JE€KTPOMAarHUTHBIX BOJH. CKOPOCTh PACIPOCTPAHEHMS 3JIEKTPOMArHUTHBIX BOJH U
crnioco0bl ee nu3mepenus. lllkana snekTpoMarHuTHBIX BOJIH. CriocoObl reHepalnuy U UCIOIb30BaHUE B
HayKe€ U TEXHUKE BOJIH PA3JIMYHBIX YaCTOT.

SIBrieHus1, OMUCHIBaeMbIe BOJHOBOM Teopueil cBeta. MHTepdepeHIus cBera, yCIoBUs MOSIBICHUS
CTaTHUYECKON HHTepPEepEeHIIMOHHON KapTUHBI, WHTEpPEpeHLuss MpU pa3fesieHud (QpPOHTAa BOJIHBI,
MIPOCBETICHUE ONTUKU, MHTEP(EpOMETphl U UX Hcmosb3oBaHue. Pypbe-criekTpomeTpsl. [lonarue o
rojorpadpun. Audpakuus, audpakuus Ha menu. DokycHpoBKa 3AJIEKTPOMATHUTHBIX BOJH U CBS3b
pasmepa IuPAKIMOHHOTO TMATHA C pa3MepaMu peduieKTopoB. OCOOEHHOCTH OpraHU3alUH
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PaINOIOKAIIMOHHON CITYKOBbl. YCIIOBHSA TIEpeXoJia OT BOJIHOBOW ONTHKHA K T€OMETPUUYECKON. 30HBI
@penensi, 30HHas wiacTuHKa Openens kak GOKycUpyromuid 3eMeHT. JIudpakinonHas pemerka KaK
IUCTIEPTUPYIONIasl CUCTeMa. AHallM3 COCTaBa CBeTa IO JJIMHAM BOJIH. PeHTreHoBckas nudpaxums,
noHsaTue 00 0OpaTHBIX AM(PAKIIMOHHBIX 33a7auaX, PEHTTEHOCTPYKTYPHBII aHAU3 U €ro 0COOCHHOCTH
MPUMEHUTEIFHO K OuojornueckuMm oObekTaM. [IpoctpancrBennas crpykrypa JIHK u PHK.
JudpakiimoHHbIN Tpees pa3pearoneii criocOOHOCTH ONTUYECKUX MPHUOOPOB.

CBer u BellecTBO, MOHATHE O BTOPUYHBIX BOJIHAX, Pa3/iejeHUe SHEPIUU Ha IrpaHulle paszjena ¢as,
PE30HAHCHBIN XapakTep B3aUMOACWUCTBUS CBETa W BemiecTBa. Jlucnepcus, Ki1acCu4eckoe 00bsICHEHHE
3aBUCUMOCTH KO3(Q(UIMEHTa NPEIOMIICHUS CBETa OT JUIMHBI BOJHBI IAJAIOIIEro cBeTa. SIBieHue
JBOMHOTIO JIy4elpeoOMIICHHUS, NTOJISIpU3aliis CBETa KpucTaulaMy. [1oaspr30BaHHbIN CBET, ONTHYECKAS
aKTUBHOCTb, CaxapOMETpHs, WCIIONB30BAHUE SIBICHHUS BpALICHMWS IUIOCKOCTH MOJSpU3alMH B
MoJeKyJsipHOM Ononorun. @orodddexr u kBaHTOBas Mpupoja cBera. Kpyr sBineHuid, 00bSICHUMBIX €
KBAaHTOBOM TOYKH 3PEHHUS, MHUKPOCKOIIMYECKOE M MAaKPOCKOIIMYECKOE B ONTHKE. J[BOMCTBEHHOCTH
NPUPOJBl CBETAa. 3aKOHBI MOTJIOIIEHHUS CBETa, IMOHATHE O HeNMMHEHHBIX 3¢¢ekrax. OCHOBHBIC
3JIEMEHTHl KOHCTPYKLUHU CHEKTPOPOTOMETPOB. 3aKOHBI OCBELIEHHOCTH, 3aBUCUMOCTh OCBELICHHOCTH
OT BU/1a OCBETUTEIICH.

KBanToBas ¢usuka. ®u3nka aToMa H 3JIeMeHThI (U3MKH TBEPAOro TeJia

OcoOeHHocTH TOBeJeHUS MUKpoyacTHll. I[IpuHIUOBI OnUcaHWs TMOBENEHUS MMKPOYACTHIL,
BOJIHOBas (DYHKIIMsI, COOTHOIICHHE HeompeaeraeHHocTed, BonHa nae bpoitna. Iloctynater Bopa.
VYpasuenue lllpenunrepa (BpeMeHHOE W CTAaIlMOHAPHOE), (DU3WYECKUM CMBICI BXOMSIIUX B HETO
wieHoB. Pemenue cramuoHapHoro ypaBHeHus Illpeaunrepa masis dYacTUIBl B OJHOMEPHOM
MMOTEHIMAIBHOM SIIMKE M YacTULl HA OKPYKHOCTU. YCIIOBHS MOSIBJICHHS KBAaHTOBBIX SIBIICHUM.
BrnusiHue macchl W o0yiacTH JTOKANHM3aIlMM 4acTuil. JIBymMepHas MOTEHIMabHas sMa, BBIPOXKICHHE
KBaHTOBBIX COCTOSIHUH U CHATHE BbIpoXKJIeHus. [loTeHnanbHas sMa KOHEUHOM TITyOHMHBI U BIMSHUE €€
rIIyOMHBI W IIUPUHBI HA YPOBHH DJHEPTHHM 4YAaCTHUIBI. BO3MOXXHOCTH JIOKATHM3AIlMH YacCTHIBl B
npoctpancTBe. TyHHEIbHBIN 3¢ deKT. 3amoaHeHue ypoBHeW W mpuHmmn l[laynm, mosHas >HEpPrus
COBOKYITHOCTH JIEKTPOHOB B KBaHTOBOM CHCTEME. YPOBHM DHEPIMHM B aTOME BOAOPOJA, MEPEXOIbI
MEeXIy ypoBHAMH. VHIWBHIYalnbHOCTH CIEKTPOB aTOMOB M 3MHMCCHOHHBIA CHEKTPAJIbHBIM aHAIU3.
Meramindeckass MOJENb MOJEKYJIbl U OOBSACHEHHE KOPPENSLUN LIBETHOCTH BemlecTBa M 3(ddexra
CONPSKEHUs] XUMHUUYECKHUX CBsI3el B MoJsieKysax. HopmanbHas M MHBEpCHAs 3aCEIEHHOCTh KBAHTOBBIX
coctosinuil. Ilormomenue, cCioHTaHHOE M BBIHYXJIeHHOe u3nydeHus. Koadpounmentsr DitHIITEHHA.
®opwmyna [Tnanka. Ycuiienre cBeTa Mpu NpOXOKIACHUN Yepe3 UHBEPCHO 3aceeHHyIo cpeny. [lonarue
0 Ja3epax.

duznueckas NpUpojia XUMHUYECKON CBSI3H. DIEKTPOHHOE CTPOECHHWE MHOTOXJIEKTPOHHBIX aTOMOB,
ruOpuau3anysi, OObSICHEHHE NPUYMH TIOSBJICHUS TPOCTPAHCTBEHHBIX (opM Monekyn. I[IpuHimmn
MaKCHMaJbHOTO MepeKpbiBaHus. BHyTpeHHee BpalleHle B MOJIEKYJaX U €ro pojib B OMOXUMUYECKUX
peakuusx. J[BueHue 4acTul] B MHOTOATOMHBIX MOJIEKYJIaX U BHUJbl MOJIEKYJSIPHOM CHEKTPOCKOIIUU.
CuMMeTpHsi MOJIEKYJ U MOSIBJICHUE MPaBUi 0TOOpA.

@OTOXMMHUYECKHE pEaKIHMU W OCOOEHHOCTH TOTCHIUAIbHBIX MOBEPXHOCTEH OCHOBHBIX U
BO30YKJCHHBIX 3JIEKTPOHHBIX COCTOSIHMI B MoJjekynax. Pacman monexkyn mpu (oToBO30YXKICHUSX.
@dusnueckas npupona ¢GorocuHTe3a. TpaHCHOPT SHeprud npu (OTOCHHTE3e. 30HHAS CTPYKTypa
AJIEKTPOHHBIX COCTOSIHUM KPUCTAJUIOB. 3allOJIHEHHBIE M HE3aNOJHEHHbIE 30HBI. YPOBEHb Depmu.
[TpoBOIHUKH, TTOJIYTIPOBOAHUKH U TUANIEKTPUKH. OCOOEHHOCTh MPOBOIUMOCTH B MOIYIIPOBOIHUKAX.

Anepuas pusuka

Cucremarrika 3J€MEHTapHBIX YacTULl. 3aKOHbBI B3aUMONPEBPAILIECHUN YACTHLL, SIACPHBIE PEAKLINH,
nedext maccol. CTpoeHue siziep, sIEepHbIe CHIIbI, YCTOHYMBbBIE M HEYCTOWYHMBBIC Apa, €CTECTBEHHAS U
HCKYCCTBEHHAas PaguOAKTUBHOCTb. 3aKOHBI PaauOAKTUBHOTO pacrnaza. [TpuHIMIBL
pPalMOaKTUBALMOHHOTO aHanmu3a. «MedeHble» arombl B Ouojoruu. IlyTwm MCHONB30BaHUS SIIEPHOM
SHEPTUH.

du3nyecKass KAPTUHA MUPa
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[Tonsitue 00 »Bomonu B (u3uke, OWOJOTMM MW JPYyruX Haykax. [IpOTHBOIOJIOXKHOCTH
HaNpaBICHHOCTEH 3TUX HBOJIOIMOHHBIX MporieccoB. [1yTu npeo1oneHust MpoTHBOPEUns.

Bpewms B kaccuueckom Mupe. Poib neprognueckux U HeepruoJuuecKUX MPUPOAHBIX MPOIIECCOB
B (OPMHPOBAHMHU TMOHATUS BpPEMEHHU. VIHBapHMAHTHOCTh MPOCTEHIIMX (PU3MUECKUX 3aKOHOB
OTHOCHUTEJIbHO CMEHbI 3HaKa BpeMeHH. HepaBHOBECHBIE IPOLIECCHI B CIIOKHBIX CUCTEMAaX U MOSIBICHUE
cTpenbl BpeMeHU. Ponb ciydailHbIX (akTopoB B (OPMHUpPOBAHMM CTpenbl BpeMeHd. Dimykryamuu,
MOSIBJICHHE CaMOOpraHU3allid B  OTKPBITBIX CHUCTeMax M IepepactaHue (QUIyKTyaluu B
Makpockonuueckuii 3¢dexr. Ponp Oudypkamuii. IloBeneHue SHTPONMMH B OTKPBITBIX CHCTEMAaX.
[TpuHIIUIT TOTIOTHUTEILHOCTH M €T0 BCEOOIHOCTh. Vcronp30BaHne MoJienei siBJeHU U 0ObEKTOB B
npoliecce NO3HAHUS KaK CIeICTBUE MPUHIINIA JONOIHUTENbHOCTH. OOpaTHbIe 3a/1aui, CYObEeKTUBHBIN
daktop mpu ux pemeHud. OrpaHMYEHHOCTh MNPUHIMNA J0Ka3aTeIbHOCTH B Hayke. llpuHuun
COOTBETCTBHS, HaOJtoJaeMble M HeHaOiogaeMble BeIMYUMHBI B ¢usuke. TpeboBaHus K
dbopmupoBaHuo (pusmueckux Teopuil. PacmmpeHHoe TOHMMaHuWEe TPUHIUINA JETEPMUHHU3MA.
CnyuailHO€ M 3aKOHOMEPHOE B IPUPOJE U MPEIEsbl MPUMEHMMOCTH HAaydyHOro IporHosa. HayuHslit
MIPOTHO3 B Hayke 00 oOrmiecTBe. @u3nka u kubepHeTrka. Cieasiinme CUCTEMBI U YITPaBJICHHE.

4.2. Cogepxanue JeKuui

Ounas ¢popma o0OyueHust

Kpatkoe conepxaHnue aexuun

Koin-Bo
4acoB

/o

[IpakTuueckas
IOJITOTOBKA

_|_

1. | DBomouusi ¥ COBpeMEHHbIE MOjeNH (pusnueckoi kapTuHel Mupa. CoBpeMeHHas | 2
¢bu3MKa Kak KyJabTypa HaOMIOMCHUA, MOJEIUPOBAHMS, SKCIEPUMEHTATHLHOTO
WCCIEAOBAHUS M KOJMYECTBEHHOTO MPOTHO3UPOBAHMS SIBICHUI mpuponbl. Poib
GU3MKA B Pa3BUTHH TEXHWKHA W arpoNpOMBINIJIEHHOTO MPOW3BOJACTBA. Bxiaxg
POCCHUHCKHMX YYEHBIX B pa3BuTHe (Pu3nku. KuHeMaTtnka MaTrepualibHON TOYKH.
KoopaunatHeiii MeTon omnucaHus JBWXKEHUNA. KHHeMaThueckoe YypaBHEHUE
JIBWKEHUS U ONpeiesiieMble 0 HEeMY KMHEMAaTHUYEeCKUE XapaKTEPUCTHKHU.

2. | BexTopHbIii crmoco® omwcaHUsl IBMKEHHH. BeKkTopbl mepemenieHusi, CKOpocTH, | 2 +
YCKOpPEHUs. YTJIOBBIE XapaKTEPUCTUKM JBMKEHHUS II0 OKPYXHOCTHU. DJIEMEHTHI
PENATUBUCTCKON MeXaHWKH. [locTynatel crienaibHONM TE€OPUU OTHOCUTEIBHOCTH.
[IpeoOpazoBanus Jlopenmna. Crnoxenne ckopocteil. OTHOCUTENBHOCTH JITHHBI
OTPE3KOB U JJIMTEIBHOCTH BPEMEHHBIX UHTEPBAJIOB.

3. | JluHaMuKa MaTepuaibHOM TOYKU M IOCTYIATEIbHOTO ABWXKEHUSA TBEPAOrO Tena. | 2 +
[Ipunmun  otHOcUTeNnbHOCTH. 3akoHbl Hprlotona. Buabl cwi.  JuHamuka
BpalllaTelIbHOIO JABM)KEHHA. MOMEHT cuiabl. MOMEHT HHepuuHu. 3aKOHBI
COXPAHEHHUS MMITYJIbCA 1 MOMEHTA UMITyJIbca. VIHepuuanbHble 1 HEMHEPLUAIBHbIE
cucTeMbl 0Tc4E€Ta. CHUIIbl MHEPLMHU IIPU PA3IUYHbIX BUJAX JBUKECHMSL.

4. | PaGora, MomHOCT, H JHeprus. MexaHudeckas paboTa W MOITHOCTh TIpH | 2 +
MNOCTYHNaTCJIbHOM U BpallaTCIIbHOM IBWKCHUMAX. Kunernueckas SHECpTUA U
TeopeMa 0 KHHETUYECKOM SHEpruu.

KOHCGpBaTI/IBHBIC CUJIbl U TMOTCHLUAJIbHAsA SHCPTHA. HpI/IMepI:I IIOTCHIUAJIbHBIX
noJsiel. 3aKOH COXPaHEHUs SHEPTUHU B MEXAHUKE.
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Kpatkoe conepxaHnue nexuun

Koi-Bo

qacoB

[IpakTuueckas

IIOArOTOBKa

Mexannueckue konebanusi. Kunemaruka rapmoHudeckux konebanuil. CrnoxxeHue
KoJieOaHU. AKYCTHYECKHUE PE30HATOPHI.

JluHamMuKka TapMOHHMuYecKuMX Konebanuid. JuddepenuumansHoe ypaBHEHHE
KoJiebaHuil. 3aTyxalolye U BBIHY)KICHHbBIE KoJieOaHusl. MeXaHUUeCKHil pPe30HaHC.
MasTHuKwu.

_|_

Mexannueckue BOJHBI. BomHoBoe ypaBHenue. Bunel BonH. WHTepdepenmus,
audpakuus 1 gucnepcus BojaH. BonHbl 1 nuHpopManus.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON Teopuu. MieanbHblil ras.
OcnoBHoe ypaBHeHHe MKT u ypaBHEeHUE COCTOSIHHS MIEATBLHOIO Iasa.

ArperatHbie cocTOsIHUS U (a30BbIe Mepexobl. PeanbHble razpl. CHKIKEHHE Ta30B.
Ocobennoctu  xuakoro  cocrossHus.  Crtpoenue  KpuctaywioB.  JledexTsl
KPUCTAJINYECKOT0 cTpoeHus. [I[pouHOCTh U MIACTUYHOCTb.

SBnenust mepenoca. Juddys3us, TEmIONpoOBOIHOCT, U BHYTPEHHEE TpPEHHUE.
MonekynapHO-KMHETUYECKask TEOPHUS SIBJICHUI NIepeHoca.

10.

OcCHOBBI ~ TepMOJMHAMUKU. BHYTpeHHsIs1 9SHEpruss U  IMEpBOE  HaAyalo
TepMoarHaMuKH. PaboTa M TEIIOEMKOCTh Tra3a MPH PA3THYHBIX IPOIEccax.
BTOpOﬁ 3aKOH TepMOILI/IHaMI/IKI/I. TCHHOBBIG JOABUTATCIIN U XOJOOAWUJIbHBIC MAIlIUHBI.
KIIJI TennoBbIX [BUTaTeNeil W CTAaTUCTUYECKUUA CMBICI BTOPOTO 3aKOHA
tepmoauHamMukH. [lonarue sutporuu. IloHsATHE O TepMOIMHAMUKE HEOOPATUMBIX
MIPOIIECCOB M OTKPBITHIX CUCTEM.

11.

OnexTpuueckuidl 3apsa. BzanMopeilicTBue 3apsiioB. DJIEKTPOCTATUYECKOE IIOJIE.
Bekrop Hanpspk€énHocTH. Pacu€r snextpoctatmueckux nosei.  I[loTenuman
AJIEKTPOCTaTHYEeCKOro  mosid. Pabora 1o  mepeMemieHuio  3apsjgoB B
JNeKTpocTaTuueckoM — moje.  lloreHnmanm W rpagMeHT — MOTEHLHANA.
OKBUIOTEHIIMAJIbHBIE TOBEPXHOCTH.

12.

BemectBo B 3iekrpudeckoM rmosie. IloisipHBIE M HEMOJIAPHBIE MOJIEKYJIBI.
Ilonspusanusa  nudnexkTpukoB.  Bexkrop  cmemenus.  IIpoBogHukun B
NMEKTPOCTATHYECKOM I0JIE. DIEKTPOEMKOCTh MPOBOIHUKOB. KOHIEHCATOPEL.

13.

ITocTosiHHBIN 2neKTpUUecKU TOK. 3akoH OMa. DnekTpoasmxkyias cuna. [lpasuna
Kupxropa wu pacuérsl onekrpuyeckux nemei. Kriaccuueckas — teopust
ANEKTPONPOBOAHOCTH. BpiBog 3akona Owma. Ilpupoma cBepXNIpoOBOIUMOCTH.
Hocutenm  Toka B pasnMuYHBIX  NPOBOJHMKAX.  OJIEMEHTBl  TEOPUU
anekTpornpoBogHocTH.  [lomynpoBoguuku.  [lomynpoBOAHUKOBBIE — MPHOOPHI.
OneMeHThl (U3UYECKON DSJIeKTpOHUKH. KOHTakTHbIE SBIEHUS B MeTalaX |
IIOJIYIIPOBOJIHUKAX. YCIEXU COBPEMEHHOHU IOJIYINPOBOJHUKOBOM KOMIIBIOTEPHOMU
TeXHUKH. buotoku n Ouonndopmartuka.

14.

MaruutHoe nosne. B3zauMonencTBue 3JIEKTPUYECKUX TOKOB. Pacy€éThl MarHMTHBIX
nosei. 3akoH buo-Casapa-Jlaminaca. MaruuTHble CBOMCTBA BellecTBa. [{ua-, nmapa-
u ¢eppomarHeTuku. JlomeHbl. DeppuThl. DIEKTPOMATHUTHBIE CEMapaTopbl B
arpouH>xeHepuu. JleCTBHE MArHUTHOTO TIOJNSI HA JJIEKTPUYECKUA TOK U
JBIDKYIMECs 3apsbkeHHble yacTullpl. Cunma Amnepa u cuna Jlopenna. D¢dekr
Xomna. DIeKTPOIBUTATEINH.

15.

DJIeKTpOMarHuTHas MHAyKuus. 3akoH @apazges u npaBwio Jlenuma. MexaHuszm
Bo3HUKHOBeHHd OJIC wuHaykuuu. I'eHeparopsl rapmonunueckoil OJOJC wu
TpancGopmaTopbl. UTHAYKTUBHOCTH MPOBOJIHUKOB. DHEPrHs MarHUTHOTO MOJIS.
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/o

Kpartkoe conepsxanue nekium

Koi-Bo

qacoB

[IpakTuueckas
IOJITOTOBKA

16.

[lepemennbiit snexkTpuyeckuid Tok. llenum mepemenHoro Toka. 3akoH Oma st
Lernel IMepeMeHHOro Toka. [lomHoe CONpoTHBIEHUE MEPEMEHHOMY TOKY.
BekropHas nuarpamma. Pe30oHaHC B LIeTsIX IEPEMEHHOI0 TOKA.

_|_

17.

OnexkrpomarauTHoe mone. O6oOmenne 3akona dapazaes. 3aKOH TMOJHOTO TOKA.
Tok cMemnieHus. DIeKTpOMarHUTHBIE BOJIHBL. YpaBHeHus Makcpemia. Cucrema
ypaBHeHul MakcBemia B nuddepeHnmanbHoil U1 nHTerpaibHON Gopmax. BekTop
VYmosa-IloitnTuara. JlaBnenue cBeta. 'apmonnueckuii ociuuisitop. CBoOoHbIE
ANIEKTPOMAarHUTHBIE KoyieOaHMs. 3aTyXamollue | BbIHYXJICHHbIE KoJeOaHusl.
Pesonanc.

18.

I'enepanus, mnepegaya W NOpUEM  IIEKTPOMATHUTHBIX  BOJH.  OTKpBITHIN
KoJieOaTeIbHbIN KOHTYP. [Tpuniun paboTsl paauonepenaTyuka n
paguonpuéMHuKa. MoOAynsus W JACTEKTUPOBAHHE AJIEKTPOMATHUTHBIX BOJIH.
Pagnonokanua u teneBunenue. I[llkama 371€KTpOMarHUTHBIX BOJH. Paznuunbie
JMana30Hbl YacTOT 3JIEKTPOMArHUTHBIX BOJIH, MX XapaKTepHbIE OCOOCHHOCTH U
TEXHUYCCKHE CpeACTBA WX  MOJY4YECHHUS. HUcnons3oBanne  BUIUMEBIX
YIbTPAPHUOJICTOBBIX U IPYTUX M3TYyUYECHUN B PACTCHUEBOJICTBE U KUBOTHOBOJICTBE.

19.

DJIEMEHTbl T€OMETPUYECKOM ONTUKU. (OCHOBBI T€OMETPUYECKOW  ONTHKH.
@®opmynel  Openensa. Ilpunmun obpatuMocT  CcBETOBBIX Jiyueil. [IpuGopsi
reomerpuyeckoit ontuku. Doromerpusi.

20.

DOneMeHThl BONHOBOW onTwkU. [lpuniun [roiireHca. WMHTepdepeHius cBera.
KorepeHTHOCT, M ONTHYECKUN XOJ Jydeil. YCIOBHS MakCMMymMa U MHHUMYyMa.
Wutepdepomerpsl. Onementsl ronorpaduu. [dudpakuus csera. IlpuHimn
I'totirenca-Openens. Judpakunonnas pemeérka. Cnekrporpadus. dudpakmus
PEHTICHOBCKHUX JIy4eHl.

21.

B3anmopeiicTBue uznyyenus ¢ BemecTBoM. [lonspuzans cBeta npu OTpaKeHUU U
npenomiieHuu. JlBoliHoe iydenpesnomieHne. ONTHYECKH AKTUBHBIE BEIIECTBA.
Caxapumetpsl. MickyccTBeHHas aHM30Tponus U €€ ncnoJib3oBanue. HopmanbHas u
aHoMambHas aucnepcus. TermoBoe u3nydeHune. AOGCOMIOTHO YEPHOE TENO. 3aKOHBI
Kupxroda, Credana-bonpiivana u Buna. ®opmyna Ilmanka. Onrudeckas
nupometpust. Porodpdext. BHenrHmid, BHyTpeHHUN U BEeHTHWIBHBINA (oT03(deKT.
VYpaBuenue OiinmreriHa. [lpumenenue ¢orosnemenToB. Dddexkr Kommrona.
JlromuHecnieHTHOe  u3iMydeHue. buomomunecuennus.  DoTobHonOrnyecKue
mporeccel.  DotocwHTEe3. TepmMomuHamMuKka ©W = MexXaHuU3M  (OTOCHHTE3a.
buosHepreTuka.

22.

DJIEeMEHTbl ~ KBAaHTOBOM  MeXaHUKU.  KopmycKyJsipHO-BOJHOBOW  Jyajiv3M.
Hudpakius  smekTpoHoB. COOTHOWICHHS HEONpeAeaEHHOCTEH. YpaBHEHHE
[lIpenunrepa. AToM BOAOpOAA. DJHEpPreTUYECKHe YpoBHU aroma. lloTeHuuman
BO30yx1eHuss M wuonumzanuu. Iloctymatsl bopa. M3nyuenwe u mormiomieHue
sHepruu.  Bopoponomnomo6ubie  uoHBL.  CTpyKTypa  CIOXHBIX  aTOMOB.
OHepreTuueckue ypoBHM B CIOXHBIX aromax. [lpunnun Ilaynu. Onrtuyeckue
CHEKTPbl M CIIEKTPbl PEHTTEHOBCKOro wu3nyuyeHus. llepumonnueckas cucrema
anemenToB JI.M.Menpeneena.

HTroro

44

10%
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3aounas popma o0yueHust

n/a

Coneprxkanue JIEKIMU

IIpakTuueckas

IIOArOTOBKa

DOBOJIIONHS U COBPEMEHHBIE MOJENH (U3NIECKOr KapTHHBI Mupa. CoBpeMeHHAs
¢u3MKa Kak KyJnbTypa HaONIOJCHUN, MOJIEIMPOBAHUS, SKCIEPUMEHTAILHOTO
UCCIIEIOBaHMSI U KOJIMYECTBEHHOT'O MPOTHO3UPOBAHUS SIBICHUN HpUposl. Poib
(U3HUKYN B Pa3BUTUHU TEXHUKH U arpONPOMBIIUICHHOTO TPOU3BOICTBA. KuHemarnka
MarepuaibHOM  TOYKW. KoOOpAuHATHBIA  METOA ~ ONHUCAHUA  JIBHOKEHUM.
Kunematnyeckoe  ypaBHEHHE JBMXKEHUS U ONpeJAeNisieMble IO  HEMY
KMHEMATUYECKUE XapaKTePUCTUKU. BEKTOPHBIA CHOCOO0 OMUCaHUS JIBHKEHUH.
Bekropbl mnepemMenieHusi, CKOPOCTH, YCKOPEHHs. YTJOBbIE XapaKTEPUCTUKHU
JIBUKEHUSI TI0 OKPYXHOCTU. DJIEMEHTHI PENSTUBUCTCKOM MexaHuku. [locTymarsl
CTeMaIbHON Teopuu oTHocuTelbHOCTH. [IpeoOpazoBanust Jlopenma. Croxenue
ckopocTeil. OTHOCUTENBHOCTh AJUHBI OTPE3KOB W JUIMTEIHHOCTH BPEMEHHBIX
WHTEPBAJIOB.

™| Kon-Bo 9acos

+

JluHaMKKa MaTepUaJbHOM TOYKM M MOCTYIATEIBbHOTO IBHMKEHHUS TBEPIOTrO TEIA.
3akonsl HptoToHa. Buapl cun. JluHamMka BpamiaTeabHOro ABMXKEHHsS. MOMEHT
cwiIbl. MOMEHT MHepUUH. 3aKOHBI COXPAaHEHHs MMILYJIbCa U MOMEHTA UMITYJIbCA.
WuepuuanbHble 1 HEMHEPLUUAIbHBIE CUCTEMBI OTCYETA.

Pabota, MomHOCTE M SHEprus. Mexanndeckue kojebanusi. Mexannueckast pabora
U MOIIHOCTH HPH MOCTYNATCJIbHOM U BPAINAaTCIIbHOM JIBUKCHUIX. Kunertnueckas
HEPrus W TeopeMa O KHHETHYeCKoW »Hepruu. KoHcepBaTHBHBIE CWIIBI U
NoTeHLManbHas 3Heprus. [Ipumepbl NOTEHUUANbHBIX MOJIEH. 3aKOH COXpaHEHUs
OHCPIrur B MCXAaHHUKCE.

OCHOBHBIE MOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOM Teopuu. VneanbHbli ras.
Peanpapie ra3zpl. OCOOCHHOCTH KHJAKOTO COCTOSIHHS. SIBJIIeHHST TepeHoca.
Juddysus, TemnonpoBoJHOCTh U BHyTpeHHee TpeHue. OCHOBBI TEPMOIUHAMUKH.
BHyTpeHHss 3HEprus u rnepBoe Havyajio TepMOAUHAMUKHU. PaboTa U TemnoéMKoCThb
raza Ipv pas3IMyHbIX TMporeccax. BTopol 3akOH TEepMOAMHAMHKHU. TeEmIOBbIE
JBuratenIn W xolomwinbHble MammHbl,  KIIJI TemnoBBIX — gBurarelie  u
CTaTUCTUYECKUUA CMBICI BTOPOTO 3aKOHAa TepMOJMHAMHKHU. [loHsATHME >HTpomnuu.
[TonsTHe O TepMOAWHAMUKE HEOOPATUMBIX IPOIECCOB U OTKPHITBHIX CHCTEM.
DNEeMEeHTHI CTATUYECKON (PU3UKU.

DJIEKTPUYECKUN 3apsil. ODJIEKTPOCTAaTUYECKoe Toje. BekTtop HampshkKEHHOCTH.
Pacuér nsnexrpocrarnueckux mnojed. lloTeHmman 31IeKTpOCTaTUYECKOro IOJIS.
PaGota mo mepemelieHuI0 3apsAI0B B 3JEKTpOCTaTHUeCcKoM moje. BemectBo B
anekTpuyeckom none. [longpusanms audIeKTpUKOB. Bekrop cmemnieHus.
[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM IOJ€. OJIEKTPOEMKOCTH IPOBOJAHHUKOB.
Konzaencaropsl. [TocTostHHBIN ANEKTPUIECKUI TOK. 3aKoH Owma.
OnekrpoaBmxymas cuia. [IpaBuna Kupxroda u pacdérsl 2JIeKTpHUUECKUX IIETICH.
3akon Owma. Ilpupoma cBepxmpoBoaumoctd. Hocutenn Toka B pa3IuyHBIX
ITPOBOJTHUKAX. DJIEMEHTBI TCOPUH IJIEKTPONPOBOJHOCTH.
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Coneprxkanue JEKIUU

IIpakTuueckas
MTOJITOTOBKA

MaruutHoe nione. 3akoH buo-Casapa-Jlaniaca. MarHUTHBIE CBOWMCTBA BEIIECTBA.
Cuna Awmnepa u cuna JlopeHna. OJEKTpOABHUraTeNd. OJIEKTPOMarHUTHas
uHaykiua. 3akoH ®@apanes u npasuino Jlenma. Mexanusm Bo3HukHOBeHUs DJIC
UHAYKIMHM. OHEpPruss MarHUTHOro 1moJid. IlepeMeHHBbI >3IEKTpUYEeCKUHd TOK.
OnexkrpomarauTHoe mone. O6oOmenne 3akona dapazges. 3aKOH TMOJHOTO TOKA.
Tok cMmemieHus. DneKTpOMarHUTHBIE BOJMHBL. Y paBHeHUs: MakcBemia. CBOOOIHBIE
JIEKTPOMAarHUTHbIE KoJIeOaHus. 3aTyXalollie M BBIHYXJECHHBbIE KOJeOaHMS.
[Ikana snexTpoMarHUTHEIX BOJH. OnTuka. [Ipunmun [roiirenca. Marepdepenuus
ceera. Jludpakuus cera. [lomspuzamus cBera. B3ammopaeicTBue M3Iy4eHHS C
BemiecTBOM. TerutoBoe mznydenue. KBanrtoBas ¢usuka. Dotorddexr. Pusnka
aToMma, 3JIeMEHTh! (pU3MKK TBepAoro Tena. SnepHas ¢pusuka. Ousnueckas KapTUHA
MUpA.

™| Kon-Bo 9acos

+

Hroro

10

10%

4.3. Conep:xanue JJad0OPATOPHBIX 3AHATHI

Ounas ¢popma o0yueHust

/11

HaumeHnoBanue 1a00paTOpHBIX 3aHATHH

Kon-Bo

qacoB

TIpakTnueckas
TOATOTOBKA

I/ISYIIGHI/IG MEXaHHNYCCKOT'O ABUKCHUS HA MalllMHE ATBy,I[a

Ornpezenenne MOMEHTa HHepIMK MasiTHHKa O0epOeka

OmnpezneneHre MOMEHTA WHEPLUH METOJIOM KPYTHIIBHBIX KOJIeOaHHH

W3yuenne konebaHnii MaTEMAaTHYECKOTO MAsITHUKA U OIPEICIICHUE YCKOPCHHUS
CcBOOOHOTO MaIECHUSA

4|+ ]+

M3ydyeHre rapMOHHYECKUX KOJIEOaHUH ¢ MOMOUIbIO NPYKUHHOTO MasiTHUKA

W3ydenne 3aTyxalonmx KojiebaHuil Npy BHYTPEHHEM TPEHUH

OnpeneneHne BI3KOCTH XKUAKOCTH 1o MeToy CTtokca

0 (N[N B W=

Onpenenenue ATUHBI CBOOOJHOTO Mpolera MoJeKkysl U Koddduunenta
BHYTPEHHETO TPECHUS BO3AyXa

|+ |+

HccnenoBanue OJICKTPOCTATUYCCKOT'O ITOJIA

W3mepenne EMKOCTH KOHIEHCATOpa

11

M3mepenne conpoTUBIEHHS IPOBOJHIUKOB METOJOM MOCTa YUTCTOHA

12

I/I3yquHe OCIIH ITOCTOAHHOT'O TOKA

13

N3MepeHne ropu3oHTaIbHON COCTABIAIONIEH MATHUTHOTO TTOJIST 3EMJITU

14

I/I3yquHe LCIHU NMEPEMCHHOTO TOKA U ONPCACIICHUC HHAYKTUBHOCTU KATYIIKU

N (NN N[NNI DN (NN DN NN

||+

15

N3yuenue audpakiuu CBETa M ONPEACIICHUE IJTMHBI CBETOBOW BOJIHBI MPH
MOMOIIH TU(PAKITMOHHON PeIETKI

+

16

HonyquHe " aHaJIM3 MOJIAPHU30BAHHOI'O CBCTA

17

N3yuenue BpauieHus MI0CKOCTH MOJSPU3ALMH CBETA ONITUYECKH AKTUBHBIMU
BEIECTBAMU
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3
g 2
Ne . 22128
HaumenoBanue 1abopaTopHbBIX 3aHATHIA =8| Eo
n/n S5 g5
g 2
=
18 | M3yueHune onTHUYECKUX TUPOMETPOB 2 +
19 | U3yuenue 3akoHOB BHeNIHETO (hoTodPdexra 2 +
20 | AHanu3 crekTpa U3J1ydeHHUs ra3opas3psJHON JaMIIbl 2 +
21 | Ananu3 cnekTpa U3ay4deHUs JJaMIlbl HAKaJIMBaHUS 2 +
Hroro 44 | 20%
3aounas popma o0yueHnust
@ S =
S | B2 =
< /M
No . 5 2 o
i HaumeHnoBanue 1ab0paTOpHbIX 3aHATUN 3 = 5
| =
3 | &¢
o E
1. | N3ydyeHne MeXaHMYECKOTO JIBMKEHUS HAa MallnHe ATBy1a 2 +
2. | OnpeneneHue BSI3KOCTH JKUAKOCTH 110 Metoay CTokca 2 +
3. | MccnenoBaHue 31€KTPOCTATUYECKOTO MOJIS 2 +
4. | OnpeneneHue ropu30HTAIBHON COCTABIISAIONICH MArHUTHOTO MOJISI 3€MIIH 1 +
5 N3ydenne qudpakiiuu CBETa U ONPEACIICHUE JITUHBI CBETOBOW BOJIHEI TIPU 1 +
" | momon AU PaKIMOHHON pemETKN
Hroro 8 20%
4.4. Conep:xaHue NPAKTHYECKUX 3aHATHI
Ounas ¢popma o0ydeHHs
3
g g
Ne . 28| 23
HaumeHoBaHMe MpakTHYECKUX 3aHATUN =3 E8
jain 7| 2 &
g2
=
1 KunemaTtuka 2 +
2 Jnnamuka 4 +
3 3aKOHbBI COXPAHEHUS 4 +
4 MexaHnnyeckue KoyeGaHus ¥ BOJTHBI 4 +
5 DJIeMEHTHI MOJIEKYJISIPHONM U CTaTUCTUYECKON (PU3UKHU 4 +
6 DJIEMEHTHI TEPMOANHAMUKH 4 +
7 DIEKTpOCTaTHKA 4 +
8 I1OCTOSIHHBIN TOK, SJIEKTPUYECKUE LIENTH U MAaTEPUAJIBL. 4 +
9 [locTosTHHOE MarHUTHOE TOJIE 2 +
10 DJIeKTPOMarHuTHBIE KOJICOAHUS M BOJIHBI. 4 +
11 ['eomeTpuyeckasi 1 BOJTHOBAs ONTHKA 2 +
12 KBanToBas ontuka 2 +
13 D1eMEHTHI KBAHTOBOW MEXaHWKH M aTOMHOHN (DU3UKH 2 +
14 ATOMHOE SIAPO U PIIEMEHTaAPHBIE YACTHUIIbI 2 +
Hroro 44 | 20%
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3aounas opma oOyueHust

3 o
2 2
Ne . 2g| ¢ S
HanMeHnoBaHMe MpakTUYECKUX 3aHATHNA =S| £6
/o S5 §&
g g
=
1 Kunematuka u nMHaMUKa MaTepUAIbHON TOYKHU U TBEPJIOTO TeJia. 3aKOHbI ) +
) coxpaHeHus. MexaHn4yeckue KoueOaHus M BOJTHBIL.
) DnekTpocTaTuka. [IoCTOSHHBIN TOK, JIEKTPUYECKHUE IIETTA U MaTePHaIbI. ) +
) [TocTossHHOE MarHUTHOE TOJIE. DIIEKTPOMATrHUTHBIC KOJIeOAHUS U BOJHBI.
3 Bonnosas ontuka. SBinenus nartepdepeHuu, MMPppaKkiu, moIspru3aim ) +
) CBETOBLIX BOJIH.
4. KsanToBas ontuka. Ssnenue dporodrddexra. TermmoBoe nznydeHue 2 +
HTtoro 8 20%

4.5. Buabl v coiep:KaHue CaMOCTOATEILHON padoThl 00yYarommXxcst

4.5.1. Buasl caMOCTOSTENHHOM pabOThl 00YJarOITUXCS

KonuuecTtBo 4acoB
Bunbl caMmocToATenpHOM paboThl 00yUYarONIUXCs Ovatian opa Saouan hopya
o0y4yeHHS o0y4yeHus
IToaroroBka K MpakKTUYECKUM 3aHITUSIM 30 18
[ToaroToBka K 1a00paTOPHBIM 3aHATHUSAM U K 3aIUTE 30 28
71a00paTOPHBIX paboOT
BrImtotHeHIE KOHTPOJIBHOM pabOThI - 26
CaMocCTOATEIbHOE N3YYEHHUE OTIIEIBHBIX TEM U 24 154
BOITPOCOB
[loaroroBka K NpoOMeKyTOYHON aTTeCTalluu 9 18
Htoro 93 244
4.5.2. ConepxaHue caMOCTOSTEIbHON pabOThl 00YJarOIIUXCs
Kon-Bo
4acoB
Ne
i HaumenoBanue Tem 1 BOpocoB Ounast 3a04Has
¢dopma ¢dopma
oOyuenust | oOy4yeHus
1. Kunemarunka. 3amaun  OallIMCTUKH, HaBEAEHHS Ha IEIb, ] 20
ONTHUMU3ALINH JIBHXKCHUSI, UX TPUMEHEHUE B arPOMHKEHEPHUH.
2. Junamuka. PeaktuBHOe nBrkeHue. [[BukeHHEe HEOECHBIX Tell. ] 20
[TonéTtel B KocMOC. YCTONYMBOCTD NBUAKEHUS. [ MPOCKOIIBI.
3. 3akoHbl coxpaHeHMs. llepegaua MOIIHOCTM B MEXaHHMYECKHX
cuctemax. IIpobGrema Oe3zomopHoro paBmxeHus. [Ipobiema 8 20
BEUHOT'O JBUTATEJISI IEPBOTO POJA.
4. Mexanndyeckue KoJjiebaHuss W BOJHBL. Pacu€T KOHKPETHBIX 6 20
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n/a

HaumenoBanue Tem 1 BOpocoB

Koa-Bo
4acoB

Ounas

dhopma
o0y4eHus

3aouHast

dbopma
o0y4eHus

COCTOSIHUH U OIIPECACIICHUC COOCTBEHHBIX YaCTOT K0JeOaTeIbHbBIX
CUCTEM

DNeMEHThl  MOJICKYJIIPHOH HM  CTaTUCTHYECKOM  (DU3UKH.
Oco0eHHOCTH JKUIKOTO COCTOSIHUSA. [[0BEpXHOCTHOE HATSKEHUE,
cMauvBaHue, Kanuuiapsl. [louBeHHas Biara u MojuB pacTeHUH.

16

DJIEeMEHThl TepMOAMHAMUKHU. TeruioBas »JHepreTMka U €€
SKOJIOTUYECKUM acrnekT. Tenaou3onsius, METOJbl 3KOHOMUU
TEeIIa.

16

Onexrpoctathka. CTaTU4ecKOe 3JIEKTPUUECTBO. DJIEKTPHU3ALMS
Tenl. JIBM)KEHUE 3apspKEHHBIX YacTHULl B DJIEKTPUYECKHUX MOJISX.
AHanorum MexAay D3JIEKTPOCTaTUUYECKMM U TI'PaBUTALMOHHBIM
MOJISIMHU.

16

IIoCcTOSIHHBIM  TOK, DJIEKTPUYECKHE LEeNM U  MaTepUallbl.
DJIEKTPUYECKUN TOK B JKUJKOCTAX U Ta3zax. KOpoHHBIN pa3psn.
OneKTpOPUIBTPHI.

16

IloctosiHHOe  MarguTHOe moJie. [loCTOAHHBIE  MarHWTHI.
MarnutHoe mnone 3emid. J[BHKEHHE 3apsKEHHBIX YacTHI] B
MAarHUTHBIX MOJIAX. Macc-CIEKTPOMETPHSI.

16

10.

DNeKTPOMarHuTHBIE KoJieOaHus W BONHBL. M300peTeHue paauo.
[Tepenaua CUTHAJIOB. Pagnocsssb u paauoOIOKALIHSI.
MUKpPOBOIHOBAs TEXHUKA.

16

11.

I'eomeTpuueckas u BOJIHOBAs ONTHKA. Onruueckue
n3o0paxkeHust.  MexaHu3M  3peHus, JAe(eKThl  3peHus.
OnTuueckue sBICHHS B aTMOchepe.

16

12.

KBantoBas  ¢u3uka.  DieMEHTbl  KBAaHTOBOH  OITHKH.
JlromuHecueHMsa. BbIHYy)XIEHHOE H3JIyue€HHE U ONTHUYECKUE
KBaHTOBBIE reHepaTopbl. ®otonbl. OmbiT  bére, sddext
Komnrona.

16

13.

dusnka aToMa M 3JIEMEHTHl (PU3UKH TBEPJOTO TeJa. DIEMEHTHI
KBAaHTOBOM MexaHuWKH. IlocTaHOBKa 3amad O  OBMDKCHUU
MukpodacTuil. Oneparopsl (U3UYECKUX BeMHYMH. KBaHTOBBIC
COCTOSIHHS.

16

14.

Anepnas ¢usuka. ATOMHOE SAPO W AJIEMEHTApHBIC YaCTHUIIBI.
NoHnsupyrompe W3JIydeHHs] M OLEHKa WX JEWCTBUA Ha
Marepuanbl W JKMBBIE OpraHu3Mbl. MeToabpl HU3MEpEHus
MHTEHCUBHOCTH WOHU3UPYIOLIUX U3JIydeHUH. EcrecTBeHHBIN
paguaImoOHHBIA (QOH.

15

15.

CoBpemenHas ¢uznyeckas kapTuHa mupa. Pons ¢pusuku B
Pa3BUTUH TEXHUKH U arpONPOMBIIUIEHHOTO IPOM3BO/ICTBA.

Hrtoro

93

244
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5. YueOHO-MeTOAUYEeCKOE o0ecieYeHrne CAaMOCTOATEIbHOI PadoThl 00y4aK0IMXCS
MO AUCHUILJINHE

YyebHO-MeToanuecKue pazpaboTku umerores B Hayunoit  6ubnmoreke dI'BOY BO  FOxHo-
VYpaneckuii 'AY:

1. MonekymnspHas ¢u3uKa ¥ TepMOJUHAMUKA [DIEKTPOHHBIA pecypc| : y4ded. mocobue ajis
CaMOCTOSITENIbHONW PabOThI CTYJCHTOB OYHOM M 3a04HOM (popmbl oOyuenus: [Hampasienuit 35.03.06
Arpounxenepus, 13.03.02 DnexrposHepretuka u snekTporexHuka, 19.03.02 ITpoaykTel nuTanus w3
pacturenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMIUTeKCOB, crnenuanbHocTh 23.05.01 HaszemHble TpaHCIOPTHO-TEXHOJIOTHYECKHUE cpeacTBa] /
HOxHo-Ypansckuit 'AY, Uncturyt arpounxkeneput ; coct. E. M. bacapeiruna. - Yensounck: FOxHo-
VYpaneckui 'AY, 2019. - 47 c¢. : Tabn. - bubmmorp.: c. 47 (5 Ha3B.). Pexum npocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nyecKkre OCHOBBI KIIACCHUECKOM MEXaHUKH [ DNEKTPOHHBIN pecypce] : yued. mocodue st
CaMOCTOSITENTbHONW PabOThl CTYJCHTOB OYHOM M 3a04HOM (popmbl oOyuenus: [Hampasienuit 35.03.06
Arpounxenepus, 13.03.02 Dnexkrposnepretuka u snekTporexHuka, 19.03.02 ITpoaykTel nuTanus w3
pacturenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUMH U
KOMIUTeKCOB, crnenuanbHocTH 23.05.01 HaszemHble TpaHCIOPTHO-TEXHOJIOTHYECKHUE cpeacTBal /
HOxHo-Ypansckuit 'AY, Uncturyt arpounxkeneput ; coct. E. M. bacapeiruna. - Yensounck: FOsxHo-
VYpaneckui I'AY, 2019. - 99 c. : wun., tabn. - bubmumorp.: c. 99 (5 nHas3B.). Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dmnekrpocratuka. IlocTossHHBIM TOK [DNEKTpOoHHBIM pecypc]: ydeb. mocobue s
CaMOCTOSITENTbHOW PabOThl CTYACHTOB OYHOM M 3a04. popmbl oOyuenust / FOxuo-Ypansckuii ['AY,
HNucturyr arpounxenepun; coct. E. M. bacapeirnna - Yensounck: KOxno-Ypanbckuit 'AY, 2018 -
95 c. - loctym u3 JoKanbHOM ceTu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DJEeKTpOMAarHUTHBIC SIBIEHUS W KBaHTOBBIE A(PQeKThl [DIEKTpOHHBIM pecypc]: yueo.
nocobue Ui caMOCTOATENbHOM pPabOThI CTYIEHTOB OYHOM M 3a04. ¢opmbl oOydeHus / HOxHo-
VYpaneckuii 'AY, Uuctutyr arpoummkeHepun; coct. E. M. bacapeirmna - YensOunck: HOxHO-
Ypansckuit Ay, 2018 - 49 c. - Hoctyn u3 JIOKaJIbHOM CETH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

6. ®OoHI OLIEHOYHBIX CPEACTB AJIs NPOBEACHUS
NMPOMEKYTOUYHOM aTTecTAUMU 00y4aroIIUXCs M0 JUCHUIITTHHE

Jlnst ycTaHOBJIEHHUSI COOTBETCTBUSI YPOBHS TMOATOTOBKHM oOydaronuxcsi TpedoBanusiMm OI'OC
BO pa3pabotan (oHII OLIEHOYHBIX CPEICTB JUIS TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH M IPOBEICHUS
MPOMEXYTOUHOM arTecTanuu oOydarouuxcss 1o AucuuiiimHe. @OOHJ OIEHOYHBIX CPE/ICTB
npeacrasicH B lIpuioxenun.

7. OCHOBHAS U JONOJIHUTE/IbHAs YUeOHasl JIUTEPaTypa, He0OX0AuMAasi 1JI1 OCBOEHMSI
AUCUHMUILINHBI

OcHoBHas U AONOJHHUTENIbHAs yueOHas muTeparypa umeercs B Hayunoit Oubnmoreke U
3NeKTpOHHOU HH(pOopMarmoHHo-00pazoBatenpHOM cpeae DI'BOY BO HO0xHo-Ypansckuii [AY.
OcHoBHas1 IMTEpaTypa
1.1.  I'pabosckuii, P. U. Kypc ¢usuku: yaedHoe nocobue s By3os / P. U. I'paboBckuii. — 13-¢
u3z., crep. — Cankrt-IlerepOypr Jlanp, 2022. — 608 c¢. — ISBN 978-5-8114-9073-8.—
Tekct: oanexktponnbli// Jlamb : d31mekTpoHHO-OMONMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/184052.
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1.2.  HBanos, U. B. C6opHuK 3a1a4 110 KypCcy OCHOBBI (PU3UKH U OMO(PHU3UKH : yaeOHOE TTocoOune
/ N. B. IBanoB. — 2-e u3n., ucnp. — Cankr-IlerepOypr : Jlans, 2021. — 128 ¢. — ISBN
978-5-8114-1349-2. — Texcr: a5ekTpoHHbI// JIaHb: 2JEKTPOHHO-OMOIMOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/168419.

1.3.  Jlusennes, H.M. Kypc ¢usuku: yueonuk / H. M. JlusenueB. — 7-e u3za., crep. — CaHKT-
[etepOypr : Jlanp, 2022. — 672 c¢. — ISBN 978-5-8114-1240-2.— TeKkcT: 3J1eKTPOHHBIH//
Jlanb : anexTpoHHO-OMOMMOTEYHAs cucTtema. — URL:
https://e.lanbook.com/book/210782.

1.4.  bacapeiruna, E. M. 3akonsl mocTosiHHOTO TOKa: yueOHoe mocobue / E. M. bacapeiruna, 1O.
A. Huxkummnb; FOxsO-Ypansckuit ['AY, Wucturyr arpoummxenepun. — YensOMHCK:
IOxno-Ypanbckuit T'AY, 2022. — 116 c¢. : wmn, T1abn. — Pexum goctyma:
http://nb.sursau.ru:8080/localdocs/fisika/31.pdf. - TekcT : anEKTPOHHBIA.

JlomoJIHUTeIbHAS JIUTEpPaTypa

1.5.  HWsanos, U. B. OcHoBbl ¢pusuku u Ouodusuku: yaednoe nocobdbue / M. B. BanoB. — 2-¢
u3 ., ucnp., non. — Cankrt-IlerepOypr: Jlans, 2022. — 208 c. — ISBN 978-5-8114-1350-
8. — Texcr: snexktpoHHbl / Jlanb: snekTpoHHO-OMONMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/210917.

1.6.  Hponos, U. E. 3amaun no obmeit pusuke: yaednoe mocodbue mist By3os / U. E. UponoB. —
18-e u3n., crep. — Cankr-IletepOypr: Jlans, 2021. — 420 c¢. — ISBN 978-5-8114-6779-
2.— Teker: osnextpoHHbIil// Jlanb: s1ekTpoHHO-OMOMMOTeyHast cuctema. — URL:
https://e.lanbook.com/book/152437.

1.7.  T'pabosckwmii P.1. CoopHuK 3ama4 nio ¢usuke: yuebHoe nocoodue / P. U. I'paboBckuii. — 4-
e u3., crep. — Cankr-IlerepOypr: Jlans, 2022. — 128 ¢. — ISBN 978 5-8114-0462-9. —
Texkcrt: AIIEKTPOHHBII// Jlans: 3IIEKTPOHHO-ONOIMOTeYHAS CUCTEMA. —
URL:https://e.lanbook.com/book/210959.

8. Pecypchbl HHGOPMAITMOHHO-TEJIEKOMMYHHUKAIIMOHHOI ceTH «UHTEpHET», HE00OX0AUMBbIE
JJIS1 OCBOEHMS IV CIUNIIMHBI

1. EnuHoe OKHO ocTymna K y4eOHO-MEeTOJMUeCKUM pa3zpadoTkam https://toypray.pd

2. OBC «Jlanb» http://e.lanbook.com/

3. YauBepcurerckas 6ubmuoreka ONLINE http://biblioclub.ru

4. ®wuzuka. MexaHMKa: BUPTYAJIbHBIA aHAJOT JA0OPaTOPHOTO OOOpYMOBaHMS: OOyJaromuit
pecypc Aisl caMOCTOSITEIbHONH paboThl CTYIEHTOB OYHOM M 3a04HOM (hopmbl 0oO0yuyeHHs. - TekcT:
AJIEKTPOHHBIN. - AJlpec B ceTH: https://edu.sursau.ru/course/view.php?id=3963

9. MeroauvecKkue yYKa3aHUs sl 00y4al0IUXCH 10 OCBOCHUIO JUCUMILIHHbI

VYyebHO-MeToaMYEeCcKuE pa3paboTku umeroTes B Hayunoit  OuGiamorexe u AIIEKTPOHHON
uHpopMaMmoHHO-00pazoBarenbHoi cpene PI'BOY BO HOxHo-Ypansckuii [AY:

1. MonekynsapHas (u3MKa U TEPMOJIWHAMHKA [DJIEKTPOHHBIA pecypc]: yued. mocobue ais
CaMOCTOSITENIbHOW Pa0bOThl CTYJCHTOB OYHOM M 3a04HOM (popmbl oOyuenust [Hanpasienuit 35.03.06
Arpounxenepus, 13.03.02 DnexrposHepretuka u snekTporexHuka, 19.03.02 [TpoaykTel nuTanus w3
pacturenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUMH U
KOMIUTeKCOB, crnenuanbHocTh 23.05.01 HaszemHble TpaHCIOPTHO-TEXHOJIOTHYECKHUE cpeacTBa] /
HOxHo-Ypansckuit ['AY, UuctutyT arpounxenepun; coct. E. M. Bacapeiruna. - Yensounck: FOxHo-
VYpaneckui I'AY, 2019. - 47 c.: tabn. - bubmworp.: c. 47 (5 Ha3B.). Pexum pgocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nYecKrue OCHOBBI KJIACCHUECKOW MEXaHUKH [ DIIEKTPOHHBIN pecypc]: yueb. mocodue ais
CaMOCTOSITENIbHOW PabOThI CTYJCHTOB OYHOM M 3a04HOM (hpopmbl oOyuenus: [Hampasienuit 35.03.06
Arpounxenepus, 13.03.02 DnexrposnepreTuka u snekTporexHuka, 19.03.02 [TpoaykTel nuTanus w3
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pactutenbHOro  chipbsi, 23.03.03 DOkcrulyaranus —TPaHCHOPTHO-TEXHOJOTMYECKUX MAIIMH U
KOMIUIEKCOB, crenuanbHocTH 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE CpenacTBal /
IOxnO-Ypanbckuit 'AY, UacTuTyT arpounkenepun; coct. E. M. bacapsiruna. - UensOunck: FOxHo-
VYpaneckuii TAY, 2019. - 99 c.: wun, Tabn. - bubmuorp.: c. 99 (5 HasB.). Pexum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Omnekrpoctatuka. llocTossHHBIH TOK [DneKTpOHHBIA pecypc]: y4eO. mocobue s
CaMOCTOATEIIbHOW PabOThl CTYJAEHTOB OYHOW U 3a04. ¢opmbl 00yueHus / IOxuo-Ypansckuii [AY,
Wucturyt arpounkenepun; coct. E. M. bacapeiruna - Yensabunck: FOxno-Ypansckuit 'AY, 2018 -
95 c. - locTym U3 JIOKaJbHOM ceTH: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DJEeKTpOMarHUTHBIC SIBICHUS W KBAaHTOBbIE 3(PQeKTsl [DIEKTPOHHBIM pecypc]: yued.
nmocoOue I CaMOCTOSATENIbHOW paOOThl CTYAEHTOB O4YHOW M 3a04. (opmbl oOydeHus / HOxHO-
VYpansckuit ['AY, Uucturyr arpommxkenepuu; coct. E. M. bacapeiruna - Yemsbunck: HOsxHo-
VYpansckuit Ay, 2018 - 49 C. - Hoctyn u3 JIOKAJIbHOM CEeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DmnekrtpuuectBo. Marnetn3sM. OnTuka W KBaHTOBas (u3uka [DIEKTPOHHBIN pecypc]:
1a00paTOPHBI NMPaKTHUKYM sl CTYACHTOB OYHOH M 3a04HOM (opMbl OOydeHHUs [HampaBlIeHHUMA
35.03.06 Arpounxenepusi, 13.03.02 DnexTposrHepretka M saekTporexHuka, 19.03.02 IIpoayxTsl
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIIOPTHO-TEXHOJOTHYECKUX MAIIMH U
KOMIUTeKCoB, crnenuanbHocTH 23.05.01 HaszemHble TpaHCIOPTHO-TEXHOJIOTHYECKHUE cpeacTBa] /
OxHo-Ypanbckuit 'AY, MHctuTyT arponnkenepui; coct.: E. M. bacapeiruna, YO. A. Hukumus. - 2-
€ 3., uchp. u aoin. - Yensbunck: KOxHo-Ypansckuii 'AY, 2019. - 182 c.: wi., Taba. - bubauorp.: c.
182 (5 na3B.). Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®u3nyueckre OCHOBBI MEXaHUKH. MoJieKymsipHast Gu3MKa U TEPMOJIMHAMUKA [ DJIEKTPOHHBIN
pecypc]: nmabopaTopHBIE TPAKTUKYM [UIs CTYACHTOB OYHOM M 3a0uHOW (HOpMBI OOydeHHS
[HanpaBnenuii 35.03.06 Arpounskenepusi, 13.03.02 DnekTposHepreTuka u 3mekTporexuuka, 19.03.02
IIpogykTsl mHMTaHHMA M3  pacTUTENBHOrO  cbipbs, 23.03.03 Okcrulyarauus TpaHCIOPTHO-
TEXHOJIOTMYECKUX MalluH W KOMIUIEKCOB, cneruaibHoctd 23.05.01 Hazemnsie TpaHcnopTHO-
texHonoruueckue cpencrsal / FOxuo-Ypansckuit [AY, UHcTUTyT arpomnkeHepuu; coct.: E. M.
bacapeiruna, FO. A. HukumuH. - 2-¢ u3n., ucnp. u gom. - Yensounck: FOxuo-Ypansckuit AV, 2019.
- 136 c.: wun, Tabn. - C mpun. - bubmworp.: c. 133 (5 =nHa3.). Pexum npocryna:
http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

7. Jlabopatopuas pabora Nel. OmpeneneHne YCKOPEHHS CHJIBI TSKECTH C IOMOIIBIO
MaTEeMaTHYECKOTO MAasTHHMKA: METONWYECKUE YKa3aHWUsS A CAMOCTOATEIbHOW pabOThl CTYJICHTOB
O4YHOM ® 3ao4yHou ¢opm oOydenus [HampaBiaeHudt 35.03.06 Arpoumxkenepus, 13.03.02
OnexTposHepreTuka M 3nekTporexHuka, 19.03.02 IIpoaykTbl NmUTaHUS M3 PACTUTEIBHOIO CHIPHS,
23.03.03 Dxcrnyaranusi TPaHCHOPTHO-TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB, CIEIHAIBHOCTU
23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTHYECKUE cpeacTBa] / cocraputenu: E. M. bacapeiruna, 1O.
A. Huxumus; FOxno-Ypansckuit [AY, UactutyT arpomxkenepun. - Yensaounck: FOxxuo-Ypanbckuii
I'AY, 2021. - 10 c.: un., Tabn. - bubmuorp.: ¢. 10 (8 Ha3B.). - TekcT: PAEKTPOHHBINA. - Apec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/20.pdf

8. JlaGopatopnass pabora Ne2. HMccnenoBanue paBHOYCKOPEHHOTO IBMKEHHS Ha MallMHE
ATByJa: METOAMYECKUE YKA3aHUsI JII CAMOCTOSITEIIHHOM padOThl CTY/ICHTOB OYHOM W 3a04HOU (popm
o0yuenus [Hanpasienuit 35.03.06 Arpourskenepus, 13.03.02 DnekTposHepreTuka 1 3JeKTPOTEXHUKA,
19.03.02 IIponykThl MUTaHHWS W3 PACTUTENIBHOrO Chipbs, 23.03.03 Dxcmyatauuss TPaHCIOPTHO-
TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB, crenunainbHoctd 23.05.01 HazemHble TpaHCHOpPTHO-
TexHoyiornaeckue cpenctna) / cocraBurenu: E. M. bacapsiruna, 0. A. Hukumms ; FOxHO-Y pansckuii
I'AY, Unctutyt arpomwxkeHepur. - Yensounck: IOxno-Ypansckuit [AY, 2021. - 10 c.: uin., Tadmn. -
bubmuorp.: c. 10 (8 Ha3B.). - TEKCT : AMEKTPOHHBIN. - AJIpecC B CETH:

http://nb.sursau.ru:8080/localdocs/fisika/21.pdf
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9. JlabopaTtopHas pabora Ne3. OmpenesneHne MOMEHTa MHEPIIMH TeJla METOJIOM KPYTHJIbHBIX
KoJIeOaHUH : METOIUYECKUE YKa3aHUsS JJIsl CaMOCTOATENbHON paboThl CTYJACHTOB OYHOM M 3a0YHOM
dbopm o00yuenuss [Hampasienmii 35.03.06 Arpoumxkenepus, 13.03.02 DOnexkTpod’HepreTMka U
anekTpoTexHuka, 19.03.02 IlponykTel muTaHHA U3 PacTUTENBHOTO ChIpbs, 23.03.03 Oxcrutyaranus
TPAHCHIOPTHO-TEXHOJOTUYECKUX MAaIllMH W KOMIUIEKCOB, crennaibHoctd 23.05.01 HazemHble
TPaHCIOPTHO-TEXHONOTHYeckue cpenctsa] / cocrasurenu: E. M. bacapeiruna, 0. A. Hukumun ;
IOxnO-Ypanbckuit 'AY, UHcTutyT arpomxenepun. - Yensounck: FOxuo-Ypansckuit 'AY, 2021. - 9
C.: W, Ta0u. - bubnumorp.: c. 9 (8 Ha3B.). - TEKCT : 3JEKTPOHHBIN. - AJpEC B CETH:

http://nb.sursau.ru:8080/localdocs/fisika/22.pdf

10. JlaGoparopHass pabGora Ne4. I3ydeHue TrapMOHHMYECKOTO KOJIEOAHUS C TOMOIIBIO
NPYKHHHOTO MasiTHUKA: METOJANYECKHE yKa3aHUs JJISi CAMOCTOSITEILHON paboThl CTyIEHTOB OYHOH U
3a0uHOi (hopm 00yueHus [Hampasienuii 35.03.06 Arpounxenepus, 13.03.02 DnekTposHepreTuka u
anekTpoTexHuka, 19.03.02 IlponykTel muTaHHA U3 PaCTUTENBHOTO ChIpbs, 23.03.03 Oxcrutyaranus
TPAHCHOPTHO-TEXHOJOTUYECKUX MAIMH W KOMIUIEKCOB, crenranbHoctu 23.05.01 HazemHble
TPaHCIOPTHO-TEXHONIOTHYeckue cpenctsal / cocrasurenu: E. M. bacapeiruna, 0. A. Hukumwn ;
IOxnO-Ypanbckuit 'AY, UacTuryT arpomxenepun. - Yensounck: FOxuo-Ypansckuit ['AY, 2021. -
10 c.: un., Tabu. - bubmuorp.: c. 10 (8 Ha3B.). - TekcT: ANEKTPOHHBIN. - AJIpec B CETH:

http://nb.sursau.ru:8080/localdocs/fisika/23.pdf

11. JlabGoparopnast pabora Ne5. HccrnemoBanue 3aTyxaromux KOJICOaHUH: METOIHUYECKHUE
yYKa3aHUs I CaMOCTOSATEILHON pabOoThI CTY/ICHTOB OYHOM W 3a04HON (popM 00yueHUs [HampaBICHUHA
35.03.06 Arpounxenepus, 13.03.02 Dnexrposnepreruka u snekrporexHuka, 19.03.02 IIpoayxTsl
MUTAHUA U3 PACTUTEIIBHOTO ChIpbs, 23.03.03 DkcrmyaTanusa TpaHCIOPTHO-TEXHOJOTMYECKUX MAIIUuH U
KOMIUIEKCOB, crenuanbHocT 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE CpenacTBal /
cocraputen: E. M. bacapeiruna, HO. A. Huxumumnb; HOxHo-Ypanbckuit ['AY, HWHCTHTYT
arpomxenepuu. - Yensounck: FOxuo-Ypansckuit [AY, 2021. - 10 c.: uin., Taba. - bubmuorp.: ¢. 10 (8
Ha3B.). - TeKCT: AEKTPOHHBIN. - AApec B ceTu: http://nb.sursau.ru:8080/localdocs/fisika/24.pdf

12. JlaGopatopHast pabora Ne6. OmpeneneHue MOMEHTa WHEpHUM MasTHUKAa MakcBesuia:
METOJIMYECKUE yKa3aHUs ISl CAMOCTOATEIbHOM paboOThl CTYACHTOB OUYHOM U 3a04HOM (hopM 00ydeHHUS
[nanpaBnenuid 35.03.06 Arpounskenepus, 13.03.02 DnexTposnepreTrka u sekTporexHuka, 19.03.02
[IponykThl TWTaHUS W3  pacTUTENbHOroO  Chipbs, 23.03.03 DOkcruryatanusi TPaHCIOPTHO-
TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB, crenunainbHoctd 23.05.01 HazemHble TpaHCHOpPTHO-
TexHosiornaeckue cpeactra] / coctaBurenu: E. M. bacapeiruna, FO. A. Hukumun; FOxHO-Y pansckuii
I'AY, Uncturyr arpomxenepun. - Yenaounck: FOxno-Ypansckuit 'AY, 2021. - 9 c.: un., tabdn. -
bubmuorp.: c. 8-9 (8 Ha3B.). - TeKCT: AMEKTPOHHBIN. - AJIpec B CETH:

http://nb.sursau.ru:8080/localdocs/fisika/25.pdf

13. JlaGopatopnass pabora Ne7. OmpeneneHue CKOPOCTH MYJIH C IOMOINBI KPYTHJIHHO-
0aJUIMCTHYECKOTO MAasTHUKA: METOJMYECKHE YKa3aHUs Uil CaMOCTOSITEIbHOH paboThl CTYIACHTOB
OYHOM u 3ao4yHou ¢opm oOydenus [HampaBieHudt 35.03.06 Arpoumxkenepus, 13.03.02
OnexTposHepreTuka M 3nekTporexHuka, 19.03.02 IIpoaykTbl NmUTaHUS U3 PACTUTEIBHOIO CHIPHS,
23.03.03 OkcrutyaTauudsi TPAHCHOPTHO-TEXHOJOTUYECKUX MAIIMH M KOMIUIEKCOB, CIEIHaIbHOCTH
23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJOTHUECKHE cpencTBa] / coctaBurenu: E. M. bacapeiruna, O.
A. Huxumms; FOxHO-Ypansckuit 'AY, UacTutyT arpomxenepun. - Yensounck: KOxxHO-Y panbckuit
I'AY, 2021. - 10 c.: ui., Tabn. - bubnuorp.: ¢. 9-10 (8 Ha3B.). - TeKCT: 3MEKTPOHHBIN. - AJIpeC B CETH:

http://nb.sursau.ru:8080/localdocs/fisika/26.pdf

14. JlabopaTtopHas pabora Ne8. M3ydeHue ympyroro u HEYNpyroro yjaapa: METOIUYECKHE
yKa3aHUs Il CAMOCTOSTEIbHOM pabOThl CTYACHTOB OYHOM M 3a04HON (OpM 00ydeHus [HarnpaBiIeHHHA
35.03.06 Arpounxenepus, 13.03.02 DnexTposrHepretka M 3aekTporexHuka, 19.03.02 IIpoaykTsl
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIIOPTHO-TEXHOJOTHYECKUX MAIIMH U
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KOMIUTeKCOB, crnenuanbHocTh 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHE cpeacTBal /
cocraputenu: E. M. Dbacapeiruna, 0. A. Huxkummnb; HOxHo-Ypansckuit ['AY, HWHcTuTyT
arpomxeHepud. - Yemsiounck: KOxno-Ypansckuii 'AY, 2021. - 14 c.: un., Tabn. - bubaumorp.: c. 13-14
(8 Ha3B.). - TekcT: 3nmeKTpOHHBIN. - Anpec B ceTu: http://nb.sursau.ru:8080/localdocs/fisika/27.pdf

10. UndopmManmoHHbIe TEXHOJIOTHH, HCIOJIb3yeMble PH OCYIeCTBJICHUH
o0pa3oBaTeIbHOI0 MpoLecca M0 JMCHUIINHE, BKJIYasi lepevyeHb NPOrpaMMHOro odecnedeHust
U HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii Oubimoreke ¢ TepMUHAIBHBIX CTAHIMIA MPEJOCTABISAETCS JOCTYI K 0a3aM JaHHBIX:
- Texakcnept (napopmarmonHo-crpaBodyHas cuctema 'OCToB);

- «Cenpx03TeXHUKa» (ABTOMaTU3UPOBaHHAs CIIPABOYHAsI CUCTEMA);
- My TestX10.2.

IlepedyeHb JMIEH3UOHHOTO IPOTPAMMHOIO0 00ecreYeHust
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. MarepuajbHO-TeXHHMYeCKasi 0a3a, He00OX0aUMAas JJI51 OCYUIeCTBJICHUS
0o0pa3oBaTeILHOIO NMpolecca Mo JUCHUILINHE

Y4eOHble ayniuTOPUH AJ51 NPOBEACHNUS 3aHATHIA, TPEAYCMOTPEHHBIX NPOTPAMMOIi, OCHAIIIEHHbIE
000pyI0BaHUEM M TE€XHHMYECKMMHU cpeacTBamMu o0y4deHusi. [lomemenunsi s caMoCTOSITEILHOM
padoThI 00y4aromuxcs.

1. Yuebnas aynuropus Ne205, ocHaenHast 000py10BaHUEM M TEXHUYECKHUMHU CPEICTBAMU JJIS
BBITIOJTHEHUS JTAOOPATOPHBIX PabOT MO0 MEXaHUKE M MOJIEKYJISIPHOU (pr3nKe

2. Yuebnas ayauropus Ne209, ocHaieHHass 000py10BaHHEM M TEXHUYECKHUMHU CPEJCTBAMU JJIS
BBINOJIHEHUS JTJAOOPAaTOPHBIX PadOT MO AJIEKTPOANHAMHKE, BOJIHOBOM M KBAHTOBOM OITHKE.

3. YueGnas aynutopust Ne 310, ocHameHHas:

- MYJIbTUMEIUHHBIM KOMITJIEKCOM (KOMITBIOTEP, BUICOTPOEKTOP);
- KOMIIBIOTEPHOU TEXHUKOMH.

4. YueOnas ayautopus Ne 423, ocHarieHHas:

- MYJBTUMEIUUHBIM KOMILUIEKCOM (KOMITbIOTEP, BUAECOMIPOECKTOP).

IlepeyeHb 000pyI0BaAHUS M TEXHUYECKHUX CPEACTB 00y4YeHH s

Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/DOS/15.6;
TIEPCOHAJIbHBI KOMITBIOTEP B KOMITIEKTE: cuctemusiit 610k Pentium E 5400 2.7GHZ,
xectkuit quck 250 Gb, monuTop 19" LCD, xnaBuarypa, mbib — 30 mt.; [IPUHTEP CANON LBP-
1120 nazepnslii; Jkpan ¢ anexrponpusogom; [IPUHTEP CANON LBP-1120 naszepnsiii; UK ITYJIBT
AY JIA DKPAHA C DJIEKTPOITPUBO/IOM; KOJIOHKH 5+1 SVEN IHO.

Ayn. 2053, 2093: VYcranoBka naboparopHas «MasTHUK YHHBEpCAIbHBIN»; YCTaHOBKa
nabopartopHas «MasTHuk MakcBerutay; YcraHoBka nabopatopHas «CoymapeHue mapoBy; Y CTAHOBKA
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nabopatopHasg «MammnHa ATByna»; YCTaHOBKa JUIs OINPEAENECHUS OTHOUICHUS YAEIbHBIX
TEIUIOEMKOCTeH BO31yxa; YcTaHoBKa saboparopHas «l'mpockom»; Harmsnnele y4ueOHble mocoOus;
Kommekr nmaGopatopum "DnekTpudecTBO M MarHeTusMm'; MoHoxpomarop YM?2; VcraHoBka mist
M3yYeHHS 3aKOHOB T€OMETPHUYECKON ONTUKU; YCTaHOBKA JAJIS M3Y4YCHHUs AUQPpPaKLIuu; YCTaHOBKA IS
U3y4eHHUs] MHTep(EepeHLUH CBeTa; YCTaHOBKAa Ul M3y4EHMs NOJSIPU3ALUM CBETa; YCTAaHOBKA JUIA
u3yueHus: aOCOJIOTHO YEpHOro Teja; YCTaHOBKAa JJIsl MCCIEIOBAHUS XapaKTEPUCTHK BaKyyMHOTO
(dhoTodIEeMEHTA.
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IIPH/IO/KEHHUE

®OH/I OHEHOYHbIX CPEACTB

JUTS1 TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTHU | MTPOBEICHUS IIPOMEKYTOUHOMN aTTeCTalluu
00yJarmuxcs
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COJEPXAHME

KomnereHuuu u ux UHAMKATOPHI, HOpMHUpPYEMbIE B MPOIIECCE OCBOCHUS JUCIUILTAHBI
[lokazaTenn, KpuTepud W  IIKajga  OLEHMBAHUS  WUHJUKATOPOB  JOCTHUXKEHHUS
c(OpMHUPOBAHHOCTH KOMITETEHIIUI

TunoBble KOHTPOJIbHBIE 3aJaHUS U (WJIM) WHBIE MaTepuasbl, HEOOXOIUMBIC ISl OLICHKH
3HaHWW, YMEHUW, HABBIKOB M (MJIM) OIbITa JEATEIBHOCTH, XapaKTepU3YIOLIUX
c(hOpMUPOBAHHOCTH KOMITIETCHIIUH B TPOIIECCE OCBOCHUS TUCITUTLIAHBI

Meroanueckue MaTepHUallbl, ONPEAEIISIONUE IIPOLEYPhl OLICHUBAHUS 3HAHUN, YMEHUH,
HaBBIKOB U (WJIM) OIBITA IEATEIBHOCTH, XapaKTEPU3YIOIUX c(hOPMUPOBAHHOCTD
KOMIIETEHIINH
4.1. OneHouHbIe CpeCTBA AJIs IPOBEACHHS TEKYLIET0 KOHTPOJIS YCIIEBAEMOCTH B
IIPOLECCE MPAKTUYECKOU IMOATOTOBKH
4.1.1. Ompoc Ha NPAaKTUYECKOM 3aHATUU

4.1.2.  OueHuBaHME OTYETa MO JIAOOPATOPHOU paboTe
4.1.3. TectupoBaHue
4.1.4  KourponbHas pabora

4.2, [Ipouienypsl 1 OLIEHOYHBIE CPEACTBA [Tl IPOBEACHUS TPOMEKYTOUHOM
aTTecTaluu
42.1. 3auyer

4.2.2. Dx3aMeH
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1. KomneTeHUMU U MX HHAMKATOPHI, GopMHupyeMble B polecce 0CBOCHHUS TMCIHIIHHbI

OIIK-1 CrocobeH pemath THUIOBBIE 3a1a4dl MPOQPECCHOHAIBHOU JCSITEIHPHOCTH HAa OCHOBE 3HAHHI
OCHOBHBIX 3aKOHOB MATCMATUYCCKHUX W CCTCCTBCHHBIX HAYK C IMPUMCHCHUCM I/IH(bOpMaI_II/IOHHO-
KOMMYHHUKAIIUOHHBIX TEXHOJIOTH

HaumenoBanue O1eHOYHBIX
®opmupyemsie 3YH CpCACTB
Kox n HanmeHoBaHMe =
HHIUKATOpa = g «
JOCTIKEHHUS = § =
KOMIICTCHI U 3HAHUSA YMEHHUS HaBbIKA g‘ § ;‘ §
5 0 v 0O
=g g5
2,
=
NI-1 onk-1. OO6yuaronuitcst OO6yygarontuiics OO6ygaronuiics 1. Ompoc Ha 1. Dx3ameH;
Hcnons3yer JTOJDKEH 3HATH: JIOJDKEH YMETh: JIOJDKEH BIIAJICTH: MPaKTU- 2. 3auer
OCHOBHBIC 3aKOHBI OCHOBHBIC 3aKOHBI UCIIOJIb30BaTh HABBIKAMU: YECKOM
€CTECTBCHHOHAYYHBIX | €CTECTBCHHO- OCHOBHBIC 3aKOHBI UCIIOJIb30BaHUS 3aHATHH;
JICTIHATUTHAH JIIS HAYYHBIX €CTECTBCHHO- 3HAHUH OCHOBHBIX 2. OT4eT 1o
peuieHust JUCIIMTUTAH HAYYHBIX 3aKOHOB nadopaTop-
CTaHAAPTHHIX 33124 B | (HU3HKH) 115t JACITUTUTAH €CTECTBEHHO- HO¥ paboTe;
COOTBETCTBHUHU C penIeHus (buzukm) mis Hay4YHBIX 3.Tectupo-
HaIpPaBICHHOCTHIO CTaHOAPTHBIX 33729 | PeIICHHS JTUCTIATUTAH BaHUE
npodeccrnoHaTbLHOM B COOTBETCTBUU C CTaHAapTHHIX 33134 | (pu3uKw) mIst
JeSITEHHOCTH HAIPaBICHHOCTBIO | B COOTBETCTBHH C pemeHns
po¢eCCHOHANBHON | HAPABICHHOCTBIO | CTAHAAPTHBIX 337124
JIESITEIIBHOCTH npopECCUOHANBHON | B COOTBETCTBHUH C
—(b1.0.10-3.1) JIeSITeIbHOCTH HaANpaBJIEHHOCTHIO
-(b1.0.10-Y.1) npogeCcCUOHATBHOM
JESITETBHOCTH -
(b1.0.10-H.1)

2. HOKafiaTeJII/I, KPUTEPHH U HIKAJA ONCHUBAHUA UHAUKATOPOB T0CTHKCHUSA KOMIeTeHIii

N/-1 onk-1. Ucionb3yeT 0CHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCHUIUINH AJIS pEIICHUS
CTaHJAPTHBIX 3a71a4 B COOTBETCTBHH C HAMPABICHHOCTHIO MPO(HEeCCHOHATBLHON NS TEIbHOCTH

Dopmupyembie Kpurepuu u 1mkasna olleHUBaHUS Pe3yJbTaToOB 00yUYEHHUs MO JUCLUIUINHE
3VH
HenocratouHnsrit JlocTaTo4HbIH Cpennuii ypoBeHb Beicoknii ypoBeHb
YPOBEHBb YPOBEHb
b1.0.10-3.1 OO0yyarormuiics He OOyuaromuiics ciado OO0yyarontuiics ¢ OO6yygarontuiics ¢

3HACT OCHOBHBIC

€CTeCTBEeHHOHAYYHBIX

JUCUUILIHH ((PU3UKH)
JUISL peILeHUs

CTaHAAPTHBIX 33/1a4 B

3aKOHBI

COOTBETCTBHUH C
HATPABJICHHOCTHIO
npodeccuoHaTLHOM
JIeSITENIbHOCTH

3HAET OCHOBHbIE 3aKOHBI
€CTEeCTBEHHOHAYYHBIX
JIUCIUTUTHH ((U3NKH)

JJI pelICHUs

CTaHJAapTHBIX 3a4a4 B

COOTBETCTBUHU C

HANpPaBIEHHOCTHIO
poeCCHOHANBHOMN

JCATCIBHOCTH

HE3HAYHUTENLHBIMU
OIINOKAMH K
OTZENILHBIMA

npoOeIaMu 3HaeT

OCHOBHEIE 3aKOHEBI

€CTECTBEHHOHAYYHBIX
JUCIIMIUTHH ((PU3HKH)
JUTSL PELICHHS
CTaHIAPTHBIX 33]a49 B
COOTBETCTBHH C

HAIPaBJICHHOCTHIO

npodeccuoHaTLHOM
JIEATEIILHOCTH

TpeOyeMoii CTETIEHBIO
MOJIHOTBI ¥ TOYHOCTH
3HAET OCHOBHbIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCIMIUTHH ((PU3HKH)
JUTSL PEIICHHS
CTaHJAPTHBIX 3371249 B
COOTBETCTBUH C
HAIpPaBICHHOCTHIO
npodeccruoHaTLHOM
JIeSTEIbHOCTH
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b1.0.10-V.1 OO6yyaronuiicst He | OOyuarommmiicss  cnmabo | OOywatonmuiicst ymeer | OOydaromuiicss — ymeeT
YMEET WCIOJIb30BaTh | yMEET  HKCIOJIb30BaTh UCIIOJIb30BaTh UCIIOJIB30BaTh
OCHOBHEIC 3aKOHBI | OCHOBHEIC 3aKOHBI OCHOBHBIC 3aKOHBI OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX | €CTECTBCHHOHAYYHBIX ©CTCCTBCHHOHAYYHBIX | C€CTCCTBCHHOHAYYHBIX
quctuiuine (Gusuku) | qucuuiuine  (pusukm) JUCIIMIUTHH ((PU3HKH) MUCIMIUIHH  ((pHU3HUKH)
JUIS peuieHus | s peleHus JUTS PELICHHS VTS peleHus
CTaHIAPTHBIX 33]a4 B | CTAHIAPTHBIX 3aJa4 B | CTAHIAPTHBIX 337a4 B | CTAHAAPTHBIX 3a1a4 B
COOTBETCTBUH C | COOTBETCTBHHU c COOTBETCTBHH C COOTBETCTBUH c
HAIpaBJICHHOCTHIO HAINpPaBICHHOCTHIO HAINpPaBICHHOCTHIO HAINpPaBICHHOCTHIO
npodeccnoHaTbLHOM npodeccuoHaTLHOM npodeccruoHaTbLHOM npodeccruoHaTLHOM
JeATEIbHOCTH JIeSITENIbHOCTH JeSTeIbHOCTH JIeSITENIbHOCTH
b1.0.10-H.1 OO6yyarommuiics HE OOyuaromuiics cado OO6yyaroniuiics ¢ OO6yuaronuitcst
BJIaJICCT HABBIKAMU BJIaJICCT HABBIKAMU HEOOJIBIIIMU CcBOOOJTHO BJaJICeT
UCTIOJIb30BaHUS UCTIOJIb30BaHUS 3HAHUI 3aTPYAHCHUSIMH HaBBIKAMU
3HAaHUI OCHOBHBIX OCHOBHBIX 3aKOHOB BJIaJICCT HABBIKAMU UCTIOJIb30BaHUS 3HAHUI
3aKOHOB ©CTCCTBCHHOHAYYHBIX | HCIOJB30BAaHUS 3HAHUI OCHOBHBIX 3aKOHOB
©CTCCTBCHHOHAYYHBIX | JAUCIUILTUH ((DU3UKH) OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX

JUCUUILIHH ((PU3UKH)
IUISL PELICHUS
CTaHIapTHBIX 3a]a4 B

JJIA pelICHUs
CTaHJAPTHBIX 3a1a4 B
COOTBETCTBHH C

€CTECTBEHHOHAYYHBIX
JIUCIUTUTHH ((U3NKH)
JUTSL pEeILeHUsT

JUCIIMIUTHH ((PU3HKH)
IUTSL PELICHHS
CTaHIAPTHBIX 33]a49 B

COOTBETCTBHH C HAIpPaBICHHOCTHIO CTaHAaPTHBIX 33/1a4 B COOTBETCTBHH C
HAINpPaBICHHOCTHIO npodeccHoHaNbHOR COOTBETCTBHH C HAIpPaBICHHOCTHIO
npodeccroHaNbHOR JIeSITEIbHOCTH HAIpPaBICHHOCTHIO npodeccroHaNbHON
JIeSITENIbHOCTH npodeccHoHaNbHON JIeSITENIbHOCTH

JIESITEIbHOCTH

3. TunoBble KOHTPOJIbHBIE 3aJaHUS U (M) HHbIe MATEPUAJIbI, HEOOXOAUMBbIE /IVISl OLEHKH
3HAHMid, YMEHHUI1, HABBIKOB H (MJIH) ONBITA AeSATeIbHOCTH, XaPAKTEPU3YOIINX
copMUpPOBAHHOCTH KOMIIETEHIIUI B NpoIecce OCBOCHUS JUCIHIIMHBI

Tunosble KOHTPOJIBHBIE 3aJJaHUSI U MaTepUAJIbl, HEOOXOJUMBIE JIJIs1 OLEHKU 3HAHUM, yMEHUN U
HaBBIKOB, COIEPIKATCS B yU€OHO-METOIMYECKUX pa3pabOTKax, MPUBEICHHBIX HIKE.

1. MonexynsapHas (u3MKa U TEPMOJIWHAMHKA [DJIEKTPOHHBIA pecypc]: yued. mocobue ajis
CaMOCTOSITENTLHON pa0OThI CTYJACHTOB OYHOW W 3a04HON (hopmbl oOyueHusi [HampaBieHuit 35.03.06
Arpounxenepus, 13.03.02 DnekrposHepretTuka u snekTporexHuka, 19.03.02 ITpoaykTel nuTanus w3
pacturenbHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMIUTeKCoB, crnenuanbHocTH 23.05.01 HaszemHble TpaHCIOPTHO-TEXHOJIOTHYECKHUE cpeacTBal /
HOxHo-Ypansckuit ['AY, UuctutyT arpounxenepun; coct. E. M. Bacapeiruna. - Yensounck: FOxHo-
VYpansckuii 'AY, 2019. - 47 c.: Tabxa. - bubnuorp.: c. 47 (5 Ha3B.). Pexxum nocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nYecKue OCHOBBI KJIACCHUECKOW MEXaHUKH [ DIIEKTPOHHBIN pecypc]: yueb. mocodue ais
CaMOCTOSITENTLHON pa0OThI CTYJCHTOB OYHOW W 3a04HON (hopmbl oOyueHus: [HampaBieHuit 35.03.06
Arpounxenepus, 13.03.02 DnexrposHepretuka u snekTporexHuka, 19.03.02 [TpoaykTel nuTanus w3
pacturenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUMH U
KOMIUTeKCOB, cnenuanbHocTH 23.05.01 HaszemHble TpaHCIOPTHO-TEXHOJIOTHYECKHUE cpeacTBal /
HOxHo-Ypansckuit ['AY, UuctutyT arpounxenepun; coct. E. M. Bacapeiruna. - Yensounck: FOxHo-
VYpaneckui 'AY, 2019. - 99 c.: wun., tabn. - bubmuorp.: c¢. 99 (5 nHas3B.). Pexum npocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dmnekrpocratuka. IlocTossHHBI TOK [DNEKTpOHHBIH pecypc]: ydeb. mocobue s
CaMOCTOSITENIbHONW PabOThl CTYACHTOB OYHOM M 3a04. Gopmbl oOyuenus / FOxno-Ypansckuii 'AY,
HNucturyr arpounxenepun; coct. E. M. bacapeirnna - Yensounck: KOxxno-Ypanbckuit 'AY, 2018 -
95 c. - loctym u3 gokaneHOU cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DJEeKTpOMAarHUTHBIC SIBICHUS W KBAHTOBBIE A(PQeKThl [DIEKTpOHHBIM pecypc]: yueo.
nocobue Uil caMOCTOATENbHON pPabOThl CTYIEHTOB OYHOM M 3a04. ¢opmbl oOydeHus / HOxHo-
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VYpaneckuii 'AY, Uuctutyr arpoummkeHepun; coct. E. M. bacapeirmna - YensOunck: HOxHO-
Ypansckuit Ay, 2018 - 49 c. - Hoctyn u3 JIOKaJIbHOM CETH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DnexrpuyectBo. Marnetusm. Ontuka M KBaHTOBas (U3MKa [DIEKTPOHHBIN pecypc]:
a0OpaTOPHBIA TMPAKTHKYM JJIS CTYJIEHTOB OYHOW M 3a04HOM (OpMBI OO0y4YeHHUs [HampaBIICHHUHA
35.03.06 Arpounxenepus, 13.03.02 Dnextposnepreruka u snekrporexHuka, 19.03.02 IIpomyxTsl
MUTAHUA U3 PACTUTEIIBHOTO ChIpbs, 23.03.03 DkcrmyaTanusa TpaHCIOPTHO-TEXHOJOTMYECKUX MAIIUuH 1
KOMIUIEKCOB, creruanbHocT 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE CpenacTBal /
IOxHo0-Ypansckuit 'AY, UactutyT arpounkenepu; coct.: E. M. bacapsiruna, 0. A. HukummH. - 2-
e u31., ucnp. u gom. - Yensobunck: FOxuno-Ypansckuii 'AY, 2019. - 182 c.: uin., Tabn. - bubnumorp.: c.
182 (5 na3B.). Pexxum moctyma: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®usnueckre OCHOBBI MeXaHUKHU. MoJekynsapHas GU3MKa U TePMOJUHAMUKA [ DIIEKTPOHHBIIHI
pecypc]: 7mabopaTOpHBIA MPAKTUKYM JUIsl CTYJIEHTOB OYHOWM U 3a04HOM (OpMBI OO0ydeHUS
[nanpaBnenuid 35.03.06 Arpounkenepus, 13.03.02 DnexTposnepreTrka u sekTporexHuka, 19.03.02
[IponykThl TWTaHUS W3  pacTUTENbHOro  Chipbs, 23.03.03 DOkcruryatanusi TPaHCIOPTHO-
TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB, crennainbHoctd 23.05.01 HazemHble TpaHCHOpPTHO-
TexHosornueckue cpenctal / MOxHo-Ypansckuii ['AY, UacTHTYT arpomHxeHepuu; cocT.. E. M.
bacapeiruna, 0. A. Hukummus. - 2-e u3a., ucnp. u jpom. - Yenaounck: FOxuo-Ypansckuit [AY, 2019.
- 136 c¢.: wun, T1abn. - C npuwr - bubmmorp.: c¢. 133 (5 wHa3e.). Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

4. MeToauvecKkue MaTepuaJibl, ONpeaeJaa0lue NPoueaypbl OlleHUBAHUS 3HAHWH, YMEHUId,
HABBIKOB M (MJIM) ONBITA AeATeJIbHOCTH, XaPAKTEPU3YIOIIUX C(POPMHUPOBAHHOCTH
KOMITeTeHIM

B nmaHHOM paszmene METOOUYECKHE MATE€pHalIbl, OINPEACISAIONUE NPOLEAYPHl OLICHUBAHMS
3HAaHUH, yMEHHUH, HaBBIKOB, XapaKTEpU3YIOIIMX 0a30BbIi 3Tam (HOPMHUPOBAHMUS KOMIIETECHIMNA IO
aucuuiuinHe «Pu3uKa», IPUBEACHBI MPUMEHUTEIBHO K KaXKIOMY M3 HCIIOIb3YEMBIX BUIOB TEKYILErO
KOHTPOJISl YCTIEBAEMOCTH M MIPOMEKYTOUHOI aTTeCTallui 00yJaroIuxcsl.

4.1. OueHo4HbIe cpeacTBa VI MPOBEIeHUs TEKyLIero KOHTPOJIsA YCIIeBaeMOCTH B
npouecce NPAKTHYECKOH MOATOTOBKH

4.1.1. Onpoc Ha NPaKTUYECKOM 3aHATUU

OTBeT Ha MPAKTUYECKOM 3aHITHU UCTIOIB3YETCS ISl OICHKH Ka4eCTBa OCBOCHHUS 00yUJarOIIUMCS
OCHOBHOW TpOoQeCCHOHAIBHOM 00pa30BaTENbHON MPOTrpPaMMBI MO OTACIBHBIM BOMPOCAM M TEeMaM
JTUCIUTUIMHBL. TeMbl W TUIaHBl 3aHATHH (CM. MeToApa3paboTku 1. 3) 3apaHee COOOIArTCsS
oOyuatomumcsi. OTBET OIICHUBAETCSI OIEHKON «OTIUYHO», «XOPOIIO», «YIOBIECTBOPUTEIHHOY» WU
«HEYJIOBJICTBOPHTEIHHOY.

Ne OneHoYHbIE CPEACTBA Kon n nanmenoBanue
TumoBble KOHTpPOJNBHBIC 3aJaHusg W (WIM) WHBICE MaTepHAIbI, WHJIHKATOpa
HEOOXOUMBIC JUIS OIEHKU 3HAHWI, YMEHHIA, HABBIKOB U (WJIN) OTBITA KOMIICTCHITUN
eI TCIIbHOCTH, XapaKTEPHUIYIOITUX c(hopMUPOBAHHOCTH
KOMIIETEHIIMI B IPOIIECCE OCBOCHUS AUCITUTIINHBI

1 | Iuck pamgmycom 20cM  Bpamaercss COrJJacHO  yPaBHEHHIO NJ-1 onk-1.
(p=A+Bt+Ct2, rae A=3 pag; B = - Ic!; C=0,1c?, ¢ - yroia rnoBopora Ucnonp3yer
panuyca aucka. Onpenenurts Ajisi MOMEHTa BpemeHu 4,0 ¢ 3HaYeHue OCHOBHBIE 3aKOHEI
yria MeXJy BEKTOpaMd IOJIHOTO W HOPMaJIbHOTO YCKOPEHUHM, a | €CTeCTBEHHOHAYYHBIX
TaK)Ke YUCJIO 00OPOTOB, CACTAHHBIX JUCKOM K JAHHOMY MOMEHTY OT JUCIUIUIAH TS
Havana BpameHus. 300pa3uTh BEKTOPHl BCEX KHHEMATHYECKHUX penieHus

29



BCJIMYHH B yKaSaHHBIfI MOMCHT BpPpECMCHU CTaHAApPTHLBIX 3a/1a4 B

COOTBETCTBHUH C
HAIPaBIEHHOCTHIO
npogecCuoHATBHON

ACATCIIbHOCTHU

Kpurepun omnenku otBera (Tabi.) MOBOASATCS IO CBEICHHUS OOydYaIOIMIMXCS B Hadaje 3aHATHH.

OrneHka oOBSBISETCS 00YJArOMIEMYCsl HETIOCPEACTBEHHO TI0CTIE OTBETA.

Ixkana

Kpurepuu onennBanus

Ouenka 5
(oTIIMYHO)

- o0y4Jaronuics MoJTHO YCBOMII YU€OHBIN MaTepual;

- IIPOABJIICT HABBIKKU aHAJIM34, 0606H.[€HI/I$I, KPUTHYCCKOI'0 OCMBICIICHUSA
U BOCHPUSTHSI MHPOPMAIINK, HABBIKA OMUCAHHSI OCHOBHBIX (PU3HUECKUX
3aKOHOB, SIBJIEHUI U MPOLIECCOB;

- Marepuajg W3J0KE€H TpPaMOTHO, B OIPEICICHHOW JIOTUHYECKOU
MocCJaeaA0BATCIIbHOCTHU, TOYHO UCIIOJIB3YCTCA TCPMHUHOJIOT U,

- TOKa3aHO YMEHHE WJUIIOCTPUPOBATh TEOPETUYECKUE TIOJIOKEHUS
KOHKPETHBIMU IIPUMEPAMHU, IPUMEHATh UX B HOBOM CUTyallUu;

- IPOJIEMOHCTPUPOBAHO YMEHHUE PellaTh 3a/1a4H;

- MOIr'yT 6BITB JOMYHICHBI OJHA—ABC HCTOYHOCTU IIPU OCBCHICHUU
BTOPOCTETIEHHBIX BOIPOCOB.

Ornenka 4
(xopor1o)

OTBET YAOBJIETBOPSET B OCHOBHOM TPeOOBAHUSAM Ha OIICHKY «5», HO IIPU
3TOM MMEET MECTO OJIMH U3 HEAOCTATKOB!

- B YCBOGHUH y4eOHOTo Marepuasia JOMyIIeHbl HeOOJbIINEe MPOoOeIbl,
HE MCKa3MBIINE COIEPKAHNE OTBETA,

- B PELICHNH 3aJ1a4 JONYIIEHbl HE3HAYUTEIbHbIC HETOYHOCTH.

Ouenka 3
(YIOBIETBOPHUTEIIHLHO)

- HENOJIHO WJIM HETOCIIEN0BATEIbHO PACKPHITO CONEP)KAHNE MaTepHalla,
HO TMOKa3aHO o0Ilee MOHMMaHUE BONpPOCa U IMPOIEMOHCTPUPOBAHBI
YMEHHMSI, JOCTATOYHBIE 1JI JAJIBHEUIIETO YCBOCHHS MaTepUaa;

- MMEJHUCh 3aTPYIHEHHS WM JOIMYIICHbl OIMOKH B ONPEACICHUU
NOHATUH, WCHONb30BaHUM TEPMHUHOJIOTUH, ONHUCAHUM (PU3HYECKUX
3aKOHOB, SIBJICHUH M IIPOLIECCOB, PELLIEHUH 3a/1a4, UCIIPABICHHBIE NIOCIIE
HECKOJIbKMX HaBOZSILUX BOIIPOCOB;

- HEMNOJHOE 3HaHHE TEOPETUYECKOTO MarepHuasia; OOyJarolIuiics He
MOJKET IPUMEHUTh TEOPHIO B HOBOM CUTYyallUU.

Ouenka 2
(HEYTOBJIETBOPUTEIHHO)

- HE PACKPBITO OCHOBHOE COZIEpKAHKME YIeOHOTO MaTepuana,

- 0OOHApY)KEHO HE3HAHWE WJIM HEMOHUMaHue Ooybpllel WM Haubosee
BaXHOU YacTH y4eOHOTO Marepuana;

- JIOTYIICHBI OIMMOKU B ONPENEICHUU TOHSATHH, NMPH HCIIOIH30BAHUU
TCPMUHOJIOTUH, B OIKMCAHUU (bHSI/I‘{CCKI/IX 3aKOHOB, SIBJICHUU U
MPOIECCOB, PEUNICHWH 3a/ad, KOTOpble HE WCIPABICHBI IOCIEe
HCCKOJIbKUX HABOAAINX BOIIPOCOB.

4.1.2. OueHnBaHue oTYeTa 110 JIAOOPATOPHOU paboTe

Ot4er no 1abopaTopHO PabOTe UCIIOIB3YETCS ISl OIICHKH Ka4eCTBAa OCBOCHUS 00YJarOIIUMCS
OCHOBHOHM TpOQeCCHOHATHHONH 00pa30BaTEIbHOW MPOrpaMMBbI 1O OTICIBHBIM TE€MaM AWCIUILIAHBI.
Conepyxanue u popma oTdeTa 1o Ja00paTOPHBIM padoTaM HMPUBOAUTCS B METOJMUECKUX YKA3aHUAX K
nabopatopubiM pabotam (. 3 ®OC). CopepkaHue oTUeTa W KPUTEPUH OIEHKH OTdeTa (TadI.)

JOBOAATCA O CBCACHUA 06yan0mec;1 B HayaJie 3aHSITHIL.

No OlLIeHOYHBIE CPEJICTBA

TunoBbsle KOHTPOJIbHBIE 3aJaHUsl M (WIM) HHBIE MaTepHabl,

Kox u HanmenoBanue
WHJUKaTOpa
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HEOOXOIUMBIC JUIsI OIEHKA 3HAHWN, YMEHWW, HABBIKOB W (WJIH) KOMIICTCHITUN
OMbITa JICATEIBHOCTH, XapakTEePU3YIOMUX CHOPMUPOBAHHOCTH
KOMIIETEHIIMI B IPOLIeCCEe OCBOCHUS JUCIUTIIINHBI
1 1. Yto HaA3BIBAETCS CHIION TSIKECTH? -1 onx-1.
2. UTto nogHuUMaeTCs Mo CHJIOH BCEMUPHOTO TATOTEHUS? Ucnonp3yer
3. 3anummTe GopMyITy JUIs OTIPEACTICHHS] YCKOPEHUS CHITBI TSDKECTH. OCHOBHBEIC 3aKOHBI
4. Kak omnpezensieTcsi yCKOpeHHE CBOOOHOTO MAJICHHSI C TIOMOIIBI0 | €CTeCTBEHHOHAYYHBIX
MaTeMaTHYECKOTO MasITHHKA? JUCIUTUINH JJIS
5. Yro Ha3bIBaeTCs MaTEMaTUYECKUM MasiTHUKOM? peleHus
6. Kakx onpenmenuts mnepuon KOJICOAHM MaTeMaTHYECKOTO | CTaHIAPTHBIX 3a7a4 B
MasgTHHUKa? COOTBETCTBHUH C
HAaIMpaBJIE€HHOCTHIO
npodeccnoHaIbHOM
JIeITEIILHOCTH

Otuer ouEHUBAETCS IO YCMOTPEHHUIO IIPENOAABATENS OLEHKON «OTIMYHO», «XOPOIIO»,
«yIOBJIICTBOPUTENIBHO», «HEYIOBICTBOPUTEIBHO» WM OLEHKOM «3a4TeHO», «He 3auTeHo». OuneHka
«3aYTEHO» CTaBUTCA oOydaromMcs, ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KPUTEPHUSIM,
YCTQHOBJICHHBIM Il IOJIOKUTEIIBHBIX OLIEHOK («OTIMYHO», «XOPOILOY», «YAOBIETBOPUTEIBHON).
OreHka 00BSABISIETCS 00YUAIONIEMYCSl HETIOCPEACTBEHHO MOCTe Cay OTYeTa.

Ilkaja Kputepuu oneHuBanus

- U3JI0KEHHE MaTepuasa JIOTUYHO, TPaMOTHO;
- cBOOOTHOE BIIa/ICHUE TEPMUHOJIOTHEIH;

Ouetika 5 - YMEHHE BBICKa3bIBaTh M OOOCHOBATh CBOM CY)KJIEHHUS NIpU OTBETE Ha
KOHTPOJIbHBIE BOTIPOCHI;

(oTmHO) - YMEHHE ONUCHIBATh (PU3NYECKUE 3aKOHBI, SIBJICHUS U TPOLECCHI;
- YMEHHE MPOBOJUTH U OIEHUBAThH PE3YIbTAaThl H3MEPEHU;
- CIIOCOOHOCTH peniaTh 3a1a4u.
- U3JIOKCHHUE MaTepuasa JIOTUIHO, TPAMOTHO;
- cBOOOIHOE BJIa/ICHHE TEPMUHOJIOTHEH;

Orenka 4 - OCO3HAHHOE TMPHMCHEHHUE TEOPETUYECKUX 3HAHWUU JJIs OMHCAHHS

(xoporo) (UBUYECKUX 3aKOHOB, SIBJICHMM W TIPOIIECCOB, PEIICHHS KOHKPETHBIX
3a1a4, TPOBEACHHUS W OICHUBAHHUS pPE3yJIbTAaTOB HM3MEPEHHH, HO
coJiep>kaHue U opma OTBETa UMEIOT OT/A€IbHBIE HETOYHOCTH.
- U3JI0)KEHHUE MaTepuasa HEeToJHO, HeTIOCIeIOBATEIILHO,
- HETOYHOCTH B OIpEAEJICHUM TOHATHI, B NMPUMEHEHHM 3HAHWM IS

Ouerika 3 omucaHus (U3MYECKUX 3aKOHOB, SIBICHUH U TIPOIECCOB, pewieHus
KOHKPETHBIX 33/1a4, POBEACHUS U OLICHUBAHUSI PE3yJIbTaTOB U3MEPEHUH,

(YIOBIETBOPHUTEIIHLHO) o

- 3aTpyIHEHUSI B 000CHOBAHUHU CBOMX CYXKICHHIA,
- Oo0HapyXHBaeTCs HEJOCTaTOYHO TNyOOKOEe MOHMMaHHWE H3YYEHHOTO
MaTtepuana.
- OTCYTCTBUE HEOOXOAMMBIX TEOPETUUYECKHX 3HAHUH; TOMYIICHbI OLTHOKU
B OMpEJCIICHUU TOHATUH M ONMHCaHWH (PU3MYECKUX 3aKOHOB, SIBICHHUHA U

Onenka 2 MPOLIECCOB, MCKAXEH HX CMBICI, HE pEIIEHbl 3a/Jayd, HE MpPaBUIbHO

(HEeyIOBJIETBOPUTENIBHO) | OLIEHUBAIOTCS PE3YIbTAThl U3MEPEHUI;
- HE3HaHHWE OCHOBHOTO MaTepuana y4yeOHOW MporpamMMmbl, JOMYCKAarOTCs
rpyObie OITMOKH B U3JI0KEHUH.
Ikana Kpurepun ouenuBanus
- U3JIOKCHHUE MaTepuasa JIOTUIHO, TPAMOTHO;
OlLIeHKa «3a4TEHO» o

- cBOOOJTHOE BJIa/ICHHE TEPMUHOJIOTHEH;
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- YMCHHUC BBICKA3bIBATL U OGOCHOBaTB CBOU CYXICHHA IPpU OTBCTC Ha
KOHTPOJIbHBIE BOITPOCHI;

- YMCHHC OIIUCBIBATH (1)I/ISI/II-ICCKI/IG 3aKOHBI, SAIBJICHUA U TPOUCCCHI;

- YMEHHUE MPOBOAMTH U OIICHUBATH PE3yJIbTaThl H3MEPCHHUI;

- CHOCOOHOCThH pellaTh WHXKEHEPHbIC 3a7add (JOMYCKAeTCs HaInuue
MaJIO3HAYUTENFHBIX ONIMOOK WM HEIOCTaTOYHO TIOJMHOE PACKPBITHE
COJIEp’KaHUE BOIPOCA MITU MOTPEIIHOCTh HEMPHUHIIUITUATHHOTO XapaKTepa
B OTBETE HA BOMPOCHI).

O1LeHKa «He 3aYTEHO)

- OTCYTCTBHE HEOOXOJMMBIX TEOPETHYECKUX 3HAHUI; JOMYIIEHBI OIIMOKH
B ONpECIICHUN TIOHATHIA W ONMUCAHUU (PU3MUYECKUX 3aKOHOB, SIBICHHHA M
nponecCoB, HMCKAXKCH HUX CMBICJI, HC PCIICHLI 3aJla4yv, HC IMPaBUJIBHO
OLICHUBAIOTCSI PE3YyIIbTaThl U3MEPEHUH;

- He3HAHHE OCHOBHOTO MarepHalia y4eOHOW MpOrpamMMebl, JOMYCKAIOTCS
rpyObIe OITMOKHU B U3JIOKCHUH.

4.1.3. TectupoBanue

TGCTI/IPOBaHI/Ie HUCIIOJIB3YCTCA JJid OLCHKH KadeCTBa OCBOCHHA OGy‘-IaIOH_[I/IMCSI OCHOBHOM

po)eCCHOHAIBHOW ~ 00pa30BaTEIbHON MIPOrpaMMbl  TIO

OTACIIBHBIM TEMaM WK  pa3aciiaM

TUCTIMIUTAHBL. TecT mpencraBiseT co00 KOMIUIEKC CTaHIAPTH3WPOBAHHBIX 3a/IaHUM, MO3BOJISIFOIIUN
YOPOCTUTH TPOLEAYPY H3MEPEHHs 3HAHUW W yMeHuUU oOydwarontuxcs. OOydaronuMmcs BBIAAIOTCS
TECTOBBIC 3a/1aHUS C (POPMYITHPOBKON BOIIPOCOB M MPEITIOKEHUEM BBHIOPATH OIMH MPABWIBHBIN OTBET

N3 HECKOJIBKHUX BaPHUAHTOB OTBECTOB.

Ne

OlLIeHOYHBIE CPEJICTBA

Kox u HaumenoBanue

TunoBble KOHTpOJbHBIE 3aJaHusl W (WJIM) HHBIE MAaTEpUalbl, HUHAMKATOpa
HEOOXOUMBIC IJIsi OIEHKH 3HAHWM, YMEHWW, HABBIKOB W (WIN) KOMIIETEHIIUU
OIBbITa JCATENbHOCTH, XapaKTEPU3YIOIUX CHOPMUPOBAHHOCTD
KOMIIETEHIIMH B Mpoliecce OCBOSHUS AUCIUTIINHBI

1 1. Ecnu uMmnynsc CUCTEMBI MAaTE€pUAIBHBIX TOYEK B OTCYTCTBUHU NA-1 onk-1.
BHEUIHUX CHJI OCTaeTCs MOCTOSTHHBIM, TO LIEHTP Macc 3TOH CUCTEMBI Hcnone3yer
MOJKET JABUTAThCA ... OCHOBHBIE 3aKOHbI
- PABHOMEPHO M NPSIMOJIMHEIHHO €CTECTBEHHOHAYYHBIX
- C IOCTOSIHHBIM YCKOPEHUEM JUCLUIUINH JJIs
- C IEPEMEHHBIM YCKOPEHHUEM pelieHus

- 10 OKPY>KHOCTH C IOCTOSIHHOU CKOPOCTBIO
2. MoMeHT HHepIMH TOHKOrOo 00py4ya Maccol m, pagumycoMm R

CTaHJApPTHBIX 3a/1a4 B
COOTBETCTBHH C

OTHOCHUTEIIBHO  OCH, TPOXOJINed  uepe3 IeHTp o0pyda | HampaBIEHHOCTHIO
NEPIEHANKYIIIPHO IUIOCKOCTH, B KOTOPOW JIEKUT 00pyY, paBeH | HpoQeccHOHaIbHON
[=mR2. Ecnu och BpalleHHs MEPEHECTH MapajllelbHO B TOYKY Ha NeATEIIbHOCTH

o0pyue, To MOMEHT UHEPIIUU 00pyda

- YMEHBIINTCA B 2 pa3a

- yBenuuuTcd B 1,5 pa3a

- HE U3MEHUTCA

- ymenbures B 1,5 paza

- YBeJIMYHUTCH B 2 pa3a

3. OTHOCUTENBHOMN BEIUYUHOM SIBIIAETCS ...
- CKOPOCTh CBETa B BaKyyMe

- OapUOHHBIN 3apsia

- IJINTeJIbHOCTb COOBITHS

- DJICKTPUYECKUH 3apsij

4. CpenHsis KUHETUYECKask SHEPTUSI MOJIEKYJIbl UAEabHOTO Ta3a Mpu
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temneparype 7 paBHa €=ikT/2.. 3nech i=ny+ nept2ng, IA€ Ny, Ngp, Nk —
YHUCIIO CTeHeHed cBOOOABl IMOCTYNATeIbHOIO, BpALIATEIBHOTO U
Kos1e0aTeNnbHOro ABMXKEHUN MoJekyinbl. [Ipu ycnoBuu, 4to nmeror
MECTO TOJIBKO IOCTYIMATENbHOE U BpalllaTelbHOE ABMXKEHUE, IS
Bogopoaa (Hz) uncino i paBHO

-7

-5

-2

-8

5. B mporecce M30TEpPMUYECKOTO COOOIICHHS TEIUIa TMOCTOSHHOMN
Macce MJIeaIbHOIO ra3a €ro 3HTPOIus ...

- HE MEeHsIeTCs

- YMEHbIIIAeTCA

- YBeJIUYMBaeTcs

6. VI3MeHeHrne BHYTpEHHEH HPHEPrHMM Tras3a IMpPOU30LIO TOJIBKO 3a
c4eT paboThI CHKATHs Ta3a B ...

- U30TEPMHUUYECKOM IIpoIiECCE

- n300apHOM TIpolIecce

- U30XOpHOM IIpoLecce

- ainadaTH4YecKOM Npouecce

7. Toyeunwlii 3apsn +q HAXOAUTCA B MEHTpe chepuueckoi
noBepxHocTU. Ecnu 3apsn cMecTuTh U3 LIEHTpa cdepbl, OCTaBIAs
€ro BHYTPM HeEe, TO IIOTOK BEKTOpa  HaNpsKEHHOCTU
ANIEKTPOCTATUYECKOTO MOJISI Yepe3 MOBEPXHOCTH CRPEpHI. ..

- YMEHBILIUTCS;

- He UI3BMEHUTCS;

- YBEIIUYUTCS

8. Ecnu yBenmuuuTh B JBa pasza HAIpPSHKEHHOCTb 3JIEKTPUYECKOTO
110JIs1 B IPOBOJHMKE, TO YZEJIbHAs TEIUIOBAsk MOLHOCTD TOKA ...

- YMEHBIINTCA B JIBa pa3a;

- HE U3MEHUTCS;

- yMeHbIIUTCS B 4 pasza

- YBeJIMYHUTCH B 4 pa3a;

- YBEJIMUYUTCS B /IBa pa3a;

9. Ilpm mOMEIICEHWH JUAJIEKTPUKA B DJIEKTPUUYECKOE TIOJIe
HANpPSOHKEHHOCTb  3JIEKTPUUECKOT0 MO BHYTPU OECKOHEYHOTO
OJTHOPOJHOTO M30TPOIHOTO JUANEKTPUKA C JUIJIEKTPUUECKOU
IIPOHULIAEMOCTBIO € ...

- OCTaeTCsI HEU3MEHHOM;

- OCTaeTCsl PaBHOM HYIIIO;

- YBEJIMYUBAETCS B € pas;

- YMeHbIIaeTcs B € pa3s

10. YMeHbIIIeHHE aMIUTUTYbI KOJIEOAaHUN B CHCTEME C 3aTyXaHHEM
XapaKTepU3yeTcs BpeMEHEM periakcaiuuu. Eciau npu HEeM3MEHHOM
OMMYECKOM COIPOTHUBIIEHUHU B KOJEOATEIHLHOM KOHTYpPE YBEIUYUTh
B 2 pa3a UHAYKTUBHOCTh KAaTYIIKU, TO BPeMsl pellaKcallii. . .

- YMEHBIIUTCS B 2 pasa;

- YBeJIMYHUTCH B 2 pa3a;

- YBEIMYUTCA B 4 pasa;

- yMeHbIINTCA B 4 paza
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ITo pesympraTaM TecTa OOYYarOIIEMYCsl BBICTABJISCTCS OICHKA
«y,Z[OBJ'IeTBOpI/ITCJIBHO» )50) 058 <<H€}I[[OBH€TBOPI/ITGJIBHO».

Kpurepun onenmBanus oTBera (Tabi.) MOBOASTCS 1O CBEACHUS OOYyYaroOUIMXCs A0 Hadaa
TeCTUpOBaHUs. Pe3ynbTar TecTUpoBaHUS OOBSBISETCS 00ydYaroImeMycsl HEMOCPEACTBEHHO IMOCHE €ro
CIayH.

COTJIHUYHO», «XOPOUIO»,

Mhcaaa (% apasALL: oTBETOD)
Ouenka 5 (OTJIMYHO) 80-100
Onenka 4 (xopor1io) 70-79
Orenka 3 (ymOBIETBOPHUTEIIBHO) 50-69
Ouenka 2 (HEeyIOBIETBOPUTEIILHO) Menee 50

TecToBbIC 3a/laHuA, HCIOJIB3YIOIHECd JIsI OHCHKH KadeCTBa JUCHUIIMHBI C IMOMOIIBIO
nHpopManMoOHHBIX TexHojorud, mnpuBeaeHsl B PIIJ[: «10. HWHpOpManmmoHHBIE TEXHOJIOTHH,
HCIOJIb3YCMBIC TIpHU OCYIICCTBIICHUU OGpﬁSOB&TCHBHOFO npomoecca 1Mo AUCHUIIIIMHE, BKIIOYas
MepevYeHb MPOrpaMMHOTO o0ecriedeHusT 1 HH(POPMAITMOHHBIX CITPAaBOYHBIX cucTem» - My TestX10.2.

4.1.4. KonrpomnbHas pabora

KonTponbhas paGora mpeaycMoTpeHa st 3a04HOM (opmbl oOyueHus. KontponbHas paborta
(KP) sBnsieTcs TpPOAYKTOM, IIONy4aeMbIM B pe3yJbTaTe CaMOCTOSTEILHOTO ITUIAHUPOBAHHUS U
BBINOJIHEHUS y4eOHBIX 3a1a4. KoHTponbHas paboTa mo3BOJSET OLCHUTh 3HAHUS U YMEHHS CTYIEHTOB,
a TaKKe YpOBEHb CPOPMHUPOBAHHOCTH HABBIKOB MPU pabOTe ¢ yuyeOHOH JUTEepaTypol W APYTHMHU
MCTOYHHMKAaMHU. THUTIIOBBIE 337]a4 110 BCEM TeMaM, a TakKe MUGPBI U 33aJaHUs U1 CAMOCTOSITEILHOTO
penieHus coiepxkarcs B yueOHO-MEeToInYecKux pa3zpaborkax kadenapsl (. 3 POC).

Ne OlLleHOYHBIE CPEJICTBA Kox u HanmeHnoBanue
TumoBble KOHTpPOJIbHBIE 3adaHus © (WIM) WHBIE MaTepHAalIbI, WHANKATOpa
HEOOXOJUMBIC MJI OICHKM 3HAHWM, yYMEHHM, HABBHIKOB W (WJIM) KOMIIETEHIIUU
OMBITa JICATEIHHOCTH, XapaKTEepPU3YIIIUX C(HOPMUPOBAHHOCTH
KOMIIETEHIIMH B Mpoliecce OCBOSHUS AUCIUTIIINHBI

1| IBmxenne mMarepuanbHOi ToUkM 3a1aHO ypaBHeHHEM X = Bt + Ct?, NJ-1 onk-1.
rae X - OpsIMOJIMHEWHas KoopauHarta, t - Bpems, B = 3m/c; C= - Hcnonssyer
0,25m/c*>. TlocTpouth rpadMKM 3aBUCHMOCTM OT BpeMEHH OCHOBHBIC 3aKOHBI
KOOPJAMHATHI, MPOUICHHOTO TyTH, CKOPOCTH M YCKOPEHHS 3a mepBbie | CCTECTBEHHOHAYYHBIX
10 cexyHa ABMXKEHUS, a TAaKKe HAWTH 3HAYCHHE CpPEeIHEH MyTeBOM AUCHHUILIAH JJIA
CKOPOCTH 3a TOT YK€ HHTEPBAJI BPEMEHH. pemcHus

CTaHIapPTHBIX 33/1a4 B
COOTBETCTBUHU C
HAIPaBICHHOCTHIO
npodecCuoHATBHON
JeSITeIbHOCTH

Onenka oOBSABISAETCS CTYIEHTY HEITOCPEICTBEHHO MOCIIE MPOBEPKH KOHTPOJIBHOM pabOTHI.
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Ikana Kpurepun ouenuBanus

Orenka 5 Conepxxanne KP mosnocThIO cooTBeTcTBYET 3amanuio. KP comepkut
JIOTUYHOE, IIOCIEI0BATEILHOE HM3JI0KCHUE Marepuana C IpPaBHIBHBIM

OTJIUYHO
( ) peLICHHEM 3a/1au.

Onenka 4 Conepxxanne KP momHocThrO cooTBeTcTBYET 3amaHuto. KP comepxut
JIOTUYHOE, IIOCJIEN0BATEIbHOE H3JI0KEHUE MaTepuana ¢ IMpaBUIbHBIM
pemieHreM 3anad. VMeroTcs oOJHA-IABE HECYIIECTBEHHbIE OIIMOKU B
HCIOJIb30BAHUU C€AWHUIL] UBMCHCHUS, B IMTOCTPOCHHBIX Fpa(pI/IKaX, cXemax
UT.J

(xoporo)

Onenka 3 Conepkanne  KP  yacTMuHO  HE  COOTBETCTBYET  3aJaHUIO.
[IpocmaTpuBaeTcs  HEMOCHENOBATEABHOCTh  M3JIOXKECHHMA — MaTepuana,
IPEICTaBIICHBI HEJIOCTATOYHO 00OCHOBaHHBIE  TEOPETUUYECKUE
TIOJIOKEHU S, HCIIOJIb30BAaHHBIE NIPU PEIICHUH 3a1ad. Mimerorcs ommoku B
UCIIOJIb30BAHUM €JMHHUI] M3MEHEHMs, B IIONYYEHHBIX pe3ylbTarax, B
IOCTPOCHHBIX TPaMKaX, CXEMaxX M T.J

(YZOBIETBOPUTEIIBHO)

Onenka 2 Conepxanne  KP  yacTMuHO  HE  COOTBETCTBYET  3aJAHUIO.
[IpocmaTpuBaeTcs  HEMOCHENOBATEABHOCTh  M3JIOXKECHHMA — MaTepuana,
IPEICTaBIICHBI HEJI0OCTATOYHO 00OCHOBaHHBIE  TEOPETUYECKUE
TIOJIOKEHUS, MCHONB30BaHHBIC IIpM  pelmeHuM 3axad.  Mmerorcs
CYLIECTBEHHbIE OHIMOKM B MCHOJNB30BAHMM €IMHUI] U3MEHEHUs, B
HOJIyYEHHBIX PE3YJIbTAaTaX, B IOCTPOCHHBIX rpaduKax, CXeMax u T.J

(HEYTOBJIETBOPUTEIHHO)

4.2. IIpouenypsl U OLEHOYHBbIE CPEACTBA /IJIsl IPOBEAeHHUS MPOMEKYTOYHOM aTTeCTAlMHU

4.2.1. 3auer

3adyer sBmsercs (HOPMOM  OIEHKM KadyecTBa OCBOSHHS OOYYalomMMCS  OCHOBHOM
npodeccuoHaIbHON 00pa3oBaTeNbHOW HPOTrpaMMbl 10 pasjenaM IUCHMIUIMHBL. [lo pesympTatam
3ayeTa 00Yy4YaroleMyCsl BBICTABIIAETCS OLIEHKA «3aYTEHO» WU «HE 3a4TE€HO»; OLEHKAa «OTJIMYHOM,
«XOpOIIO», «YAOBICTBOPUTEILHO», «HEYIOBICTBOPUTEIBbHO» B ciiydae au¢pdepeHInpoBaHHOTO
3a4eTa.

3ayeT MpPOBOAUTCA IO OKOHYAHUM YTEHHMS JIEKUMH W BBINOJIHEHHUS J1TaOOPaTOPHBIX
(mpakTHYECKUX) 3aHATHHA. 3ayeT NMPUHUMAETCS MPENoAaBATENIMU, MPOBOAMBIIUMH JIaOOpaTOpPHBIE
(mpakTUYeCKue) 3aHATUS, WM YUTAIOUMMH JIEKIUHU [0 JaHHOW NUCUUIUIMHE. B ciyuyae oTcyTcTBUS
BEIYIIEro IpenojaBaTeNsl 3a4eT NPUHUMAETCS IpeNnojaBaTelieM, Ha3HAYEHHBIM pacCHOpSIKEHUEM
3aBenytomiero kadeapoil. C paspelieHus 3aBeyromero kageapoil Ha 3a4eTe MOXKET IPUCYTCTBOBATh
npernoiaBaTens Kadeapsl, IPUBICUSHHBIN IS IOMOLIH B IPUEME 3aueTa.

[IpucyrcTBue Ha 3adere mpemnogaBaresieil ¢ Jpyrux Kadeap 0e3 COOTBETCTBYIOIIETO
PacIopsDKEHHsI PEKTOpa, TPOPEKTOpa Mo Y4eOHOM, BOCIIUTATEILHON paboTe M MOJIOACKHON TTOJTUTHKE,
3aMECTUTENSI JUPEKTOpa MHCTUTYTA MO yueOHOI paboTe He TOIyCKaeTcs.

@dopma(pl) MPOBEACHUSA 3adeTa (VCMmHbI ONpPOC NO Oulemam, HNUCbMeHHAs paboma,
mecmuposarue u Op.) ONpeNesitoTcs Kadeapoil U JOBOIATCS J0 CBEACHHUs OOYyJarolIuXxcs B Hadaje
cemecTpa.

Jnis mpoBeleHMs 3adeTa BEAYIIMH TIperojaBaTellb HAaKaHyHE IIOJIyd4aeT B CEKpeTapuare
IMpEKTOpaTa 3a4eTHO-PK3aMEHAIIMOHHYIO BEJIOMOCTh, KOTOpas BO3BpAIaeTCs B CEKpEeTapHaT IOcCIe
OKOHYaHUSI MEpPOTIPHUSTHS B IEHb MPOBEJICHHS 3a4eTa WK YTPOM CIIEAYIOIIETO JHS.

Bo Bpems 3auera oOyuaromipecs MOTYT TIOJb30BAaThbCsS C  paspelicHUs BEAYILETro
npernojaBaTesis CIPaBOYHOM M HOPMATHBHOM JIUTEPATypoOil, APYTUMHU MOCOOMSIMH M TEXHHUYECKUMHU
CpEICTBaMH.
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Bpemst moaroToBku oTBeTa B YCTHOM (hopMe MpH cade 3adeTa JODKHO COCTaBIATh HE MEHee
20 MuHYT (TI0 JKETaHUI0 00YYaIOIIeToCs] OTBET MOXKET OBITh JOCPOUYHBIM). Bpems oTBeTa - He 6onee 10
MUHYT.

[IpenomaBaTemnto MpPeIoCTaBISICTCS MPABO 3a/1aBaTh OOYUAIONIMMCS TOTIOTHUTEIEHBIC BOIIPOCHI
B paMKaXx MPOTrpaMMbl JUCIUTLINHBIL.

KauecTBeHHast oOlleHKa «3a4T€HO», BHECEHHAs B 3a4€THO-3K3aMEHAIMOHHYIO BEIOMOCTD,
SBIIETCS PE3YIbTATOM YCIEUIHOTO YCBOCHHS Y41eOHOTO MaTepuaia.

Pe3ynbTar 3auera BHICTaBISIETCS B 3a4€THO-IK3aMEHAIIMOHHYIO BEJJOMOCTH B JICHb MPOBEACHUS
3ayera B MNPHUCYTCTBMM camoro ooOydaromierocs. IlpemonmaBatenu HECyT TNEpCOHAIBHYIO
OTBETCTBEHHOCTbH 33 CBOEBPEMEHHOCTh U TOUHOCTb BHECEHUS 3alHCel O pe3ysibTaTaX MPOMEKYTOUHOU
aTTeCTallMU B 3a4ETHO-IK3aMEHAILMOHHYIO BEJOMOCTb.

Ecnu OGy‘l&IOH.IHfICH ABUWJICA Ha 3a4UCT M OTKA3aJICA OT MPOXOKACHUA aTTCCTAllMU B CBA3U C
HEMMOATOTOBJICHHOCTBIO, TO B 3aYCTHO-3K3aMCHAIIMOHHYIO BCIOMOCTb €MY BBICTABJIAACTCA OLICHKA «HE
3a4YTCHOM».

HesBka Ha 3adeT oTMeuaeTcs B Ba‘IeTHO-BKBaMeHaHHOHHOﬁ BCOIOMOCTH CJIOBAMHU «HE ABUIICS).

Hapymenne AUCHMIUIMHBL, CIMCBIBAHUE, HCIOJIb30BAHUE OOYYAIOUIMMHUCSA HEPa3pelIeHHBIX
[IEYaTHBIX M PYKONHCHBIX MaTEepHaJIOB, MOOMJIBHBIX TeIE(POHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JAPYI'MX BUIOB JIMYHOM KOMMYHUKAITMOHHOW M KOMITBIOTEPHOM TEXHUKU
BO BpeMs 3ayera 3ampelieHo. B ciaydyae HapymieHus 3Toro TpeOoBaHMs IpenojaBaTeib 00s3aH
yIaIUTh 00YYaroIerocs: U3 ayAMTOPHH U POCTaBUTh €MY B BEZIOMOCTHU OLIEHKY «HE 3aYTCHOM.

OOyuaroMcs, He CHABUIMM 3a4€T B YCTAHOBJICHHBIE CPOKHM I0 YBa)KUTEJIBHOW MPUYMHE,
WHMBUAYaIbHBIC CPOKH TPOBEIICHUS 3aUeTa ONPEIeIITIOTCS 3aMECTUTENIEM JUPEKTOpa HHCTUTYTA 10
yueOHo# paboTe.

OOyyaromuecs, WMEIONINE aKaJIeMUYECKYI0 3aJ0/DKCHHOCTh, CHAI0T 3a4eT B  CPOKH,
ompenensieMble YHUBepcuteToM. HMHbopmarus o JNHKBHAAIUHM 3a0KEHHOCTH OTMEUYaeTcs B
SK3aMEHAIIMOHHOM JIUCTE.

JlomyckaeTcsi ¢ paspelieHHsl 3aMECTHTENsl TUPEKTOpa MHCTUTYTa Mo y4yeOHOW pabore
JOCPOYHAas cllaya 3a4eTa C 3alHMChI0 PEe3YyIbTaTOB B HK3aMEHALIMOHHBIH JIUCT.

I/IHBaJ'II/II[BI U Juha ¢ OrpaHUYC€HHBIMH BO3MOXHOCTAMH 300POBbS MOI'YT CAaBaTh 3a4€ThI B
CpOKH, YCTAHOBJICHHBIC WHAWBUAYAJIbHBIM y‘IG6HLIM IIJIaHOM. I/IHBaHI/II[bI " Jiia ¢ OrpaHMYCHHBIMUA
BO3MOXXHOCTAMHU 3J0POBbA, UMCIOIINWEC HAPYHICHHSA OIIOPHO-ABHUIAaTCIBHOI'O amrapara, AOIIYCKarOTCA
Ha aTTCCTAllMOHHBIC UCTILITAHUS B COIIPOBOKACHNN ACCUCTCHTOB-COITPOBOKAAIOIINX.

[Iponienypa mpoBeneHHs MPOMEKYTOUHOM aTTECTAllMM il OCOOBIX CIy4aeB H3JI0XKEHa B
«ITonmokeHnn 0 TEKyLIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXKYTOUHOW aTTeCTallui O00y4aroluxcs 1o
OIIOII 6akanaBpuata, cneruanurera 1 Maructpatyps» @I'BOY BO I0xno0-Ypansckuiit [AY.

Ounas ¢popma o0ydeHHs

Ne OLieHOYHBIE CpEeICTBA Kon n naumenoBanue
TunoBble KOHTPOJbHBbIE 3aJaHUs W (WIM) UWHBIE MaTepHalbl, WHJIUKaTOpa
HEOOXOUMBIC /ISl OLIEHKH 3HAHWUW, YMEHUH, HABBHIKOB U (WJIM) OMBITA KOMIIETEHIIUHI

JEeSTENIbHOCTH, XapaKTepU3yIOIHUX c(HOpMHUPOBAHHOCTh KOMIETEHIIHIA
B [IPOIIECCE OCBOCHUS TUCHIUTLINHBI

1. 3 cemecTp N-1 onk-1.
l. DNEeKTpUUECKUI 3apsia. B3anmopericteue 3apsii0B. Hcnons3yer
DNeKTpocTaThyeckoe Tone. BekTtop Hanpssk€HHOCTH. Pacdé€r |  OCHOBHBIE 3aKOHBI
ANEKTPOCTATUYECKUX TMOJIECH. €CTECTBEHHOHAYYHbBIX
2. IloTennuan 3mekTpocTaTHdecKoro noJist. PaboTa mo mepemerieHunto NUCIIAILINH JUIS
3apsiIoB B AJIEKTpocTatudeckoMm moJie. [loTeHuuman u rpaaveHt peuieHus
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NOTEHLMaNa. DKBUIIOTEHLUAIbHBIE TIOBEPXHOCTH.

3. BemectBo B 3nekTpuyeckoMm Tmone. [lonsipHble M HEMOJISIpHbBIE
MouteKyJibl. [lomsspusanus nuaieKTpukoB. Bextop cmelenus.

4. IIpoBOAHMKH B DJEKTPOCTATHYECKOM IOJE. ODIEKTPOEMKOCTD
IpoBOAHUKOB. KoHIeHCaToOpBI.

5. IlocTOSAHHBIN AMEKTPpUYECKUN TOK. 3akoH OMa. DJIEeKTpOABMKYIIAS
cuna. [IpaBuna Kupxroda u pacuéTsl 3MeKTpUYECKHX IIeTICH.

6. Kitaccuueckas Teopust 37€KTpONpPOBOIHOCTA. BbiBoa 3akoHa OMa.
[Ipupona cBepXNnpoBOIUMOCTH.

7. Hocutenu Toka B pa3iMYHBIX MPOBOJHUKAX. DJIEMEHTHl TEOpPUU
anektponpoBogHocTd.  [lomympoBomnuku.  IlomynmpoBOJHUKOBBIE
npubopsl.  DneMeHThl  (pu3MuecKor ANeKTpoHUKH. KOHTakTHbIE
SBJICHUS B METAJJIaX U NOJYPOBOJHUKAX.

8. MarnutHoe moJsie. B3aumopeiicTBUE BIEKTPUYECKUX TOKOB.
Pacuérsl MmaruuTHBIX noJieid. 3akoH buo-CaBapa-Jlamnaca.

9. MarnuTHble cBOMCTBa BemecTBa. Jlua-, nmapa- u peppoMarHeTHKH.
JloMeHBbI. DeppuThl. DJIEKTPOMAarHuTHbHIE CernapaTopbl B
arpOMHKEHEPUH.

10. [leficTBME MarHUTHOTO TMOJIA Ha OJJIEKTPUYECKUA TOK U
JBIDKYIIHMECS 3apsikeHHble yacTulibl. Cuna Amiepa u cuna Jlopenua.
Dddext Xomna. DIEKTPOIBUTATEITH.

11. DnexTpomaruutHas uHAyKIUs. 3akoH Papanes u npasuio Jlenna.
Mexann3m Bo3HuKHOBeHUS DJ1C HHAYKIINH.

12. Teneparopst rapmonmueckor OIJAC u  TpaHCPOpPMATOPHL
NHIYyKTUBHOCTH MPOBOJHUKOB. DHEPIHsl MATHUTHOTO TOJIS.

13. Tlepemennslii anekTpuueckuit ToOk. Llenmn nepemMeHHOro Toka.
3akoH Oma nyis 1ened nepeMeHHoro toka. [loigHoe compoTHBIEHUE
IIEpEMEHHOMY TOKYy. BekrtopHas nuarpamma. Pe3oHaHc B uermsx
MIEPEMEHHOT0 TOKaA.

14. DnexrpomaruutHoe nosie. O6o6menne 3akona Papazes. 3akoH
MOJIHOTO TOKa. TOK cMmenieHus. OJIEKTPOMAarHUTHBIE  BOJIHBI.
VYpaBHenuss MakcBemna. Cucrema ypaBHeHMH MakcBemia B
muddepeHIaIbHOW W HMHTeTrpaibHOM (opmax. Bektop VYwmona-
IToiinTunra. JlaBnenue ceera.

15. Tapmonudeckuii ocumuisiTop. CBOOOIHBIE 3JIEKTPOMArHUTHHIC
KoJieOaHus. 3aTyXalole U BRIHYKCHHbIe Kosebanus. Pe3oHaHc.

16. T'enepaums, mnepemaya W TPUEM DJIEKTPOMATrHUTHBIX BOJIH.
OTKpBITHII KoJieOaTebHbIH KOHTYP. [Tpuanun paloThI
panuonepenaTyuka u paavoNpruEMHHUKA. Monynsauus u
JNETeKTUPOBAHUE  dBJEKTPOMArHUTHBIX BOJH. Paauonokauus u
TEJIEBUJICHNUE.

17. lllxana 31eKTpOMarHUTHBIX BOJIH. Pa3nuuHble AuMana3oHbl 4acTOT
JJEKTPOMArHUTHBIX BOJIH, WX XapakTepHble OCOOEHHOCTH H
TEXHUUYECKUE CPEJCTBA X MOJTyUEHUS.

18. Hcnonb3oBaHWE BUAUMBIX, YIbTPadUOJETOBBIX W APYTHX
M3JTy4EHUI B pAaCTEHUEBOJICTBE U JKUBOTHOBOJICTBE.

CTaHAApPTHBIX 3a/1a4 B
COOTBETCTBHUH C
HAIPaBICHHOCTHIO
npodecCuoHAIBHON
ACATCIIbHOCTHU

3aounas popma oOyuenus
3ayer He NPelyCMOTPEH YYE€OHBIM IJIAaHOM.
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4.2.2. DK3aMeH

Ok3ameH sBhseTcss (HOpMOM  OIEHKM KadecTBa OCBOCHHS OOYdYarOIIMMCS OCHOBHOU
npodeCCHOHANBHONW 00pa30BaTEILHON MPOrpaMMbl IO paszeiaM JUCHUIIMHBL. [lo pesynpTaTam
JK3aMeHa 00YYarOIIEMYCsl BBICTABIISETCS OIEHKA «OTIIMYHOY, «XOPOIIOY», «yIOBICTBOPUTEIHLHOY WIH
«HEYIOBJIETBOPUTEIILHOY.

OK3aMeH 10 [IUCLUUIUIMHE IPOBOAMUTCA B COOTBETCTBHMM C PAaCHUCAaHUEM IPOMEKYTOYHOU
aTTeCTal[My, B KOTOPOM YKa3bIBa€TCs BPEMsl €r0 IIPOBEICHHUsI, HOMEp ayJUTOPUH, MECTO IIPOBEICHUS
KOHCYJIbTAllMH. Y TBEP’KACHHOE paclHUCaHue pa3MellaeTcss Ha MH(MOPMAMOHHBIX CTEHaX, a TAaKXkKe Ha
o(umansHOM caiite YHHUBEpCcHUTETA.

YpoBeHb TpeOOBaHMI [JISI TPOMEKYTOYHON aTTECTAIlMH OOYYaAIONUXCS YCTaHABIUBACTCS
paboueil mporpaMMoil TUCUHUIIIIMHBI U JOBOJAUTCS 10 CBEACHHS 00yJalolUXCcsl B HaUajle ceMecTpa.

DK3aMeHbl TPUHUMAIOTCSA, KaK MpaBmio, jekropamu. C paspemnieHus 3aBeAyromero kadeapou
Ha 9K3aMEHE MOXXET MPHUCYTCTBOBATh IperojaBaTelib Kadeapsl, MPHUBJICYCHHBIH A MOMOIIM B
npueMe »HK3aMeHa. B ciiydae OTCyTCTBHsS BeyIIEro IMpenojaBareis SK3aMeH MpUHUMAaeTcs
MperoaBaTesieM, Ha3HAYCHHBIM PacopsDKEHUEM 3aBEAYIONIEro Kadeapoit.

[IpucyrcTBue Ha »K3aMeHe IMpenojaBateneil ¢ Apyrux Kadeap ©6e3 COOTBETCTBYIOILETO
PacCIOpsDKEHHST PEKTOPa, MPOPEKTOpa Mo yueOHOM, BOCITUTATEILHON paboTe U MOJIOICKHON MOJTUTHKE
WK 3aMecTuTens aupekropa MHcTuTyTa o yuebHoit pabore He JoIycKaeTcs.

Jns mpoBeneHMsl 3K3aMeHa BEAyIIUN MpernojaBaTelib HaKaHyHE MOJIy4aeT B CeKpeTapuare
IUPEKTOpaTa 3aueTHO-7K3aMEHALIMOHHYI0 BEIOMOCTh, KOTOpas BO3BpAalllaeTCsl B CEKpeTapuaT MOcie
OKOHYaHUWA MCPOIIPHUATHA B ICHD ITPOBCACHUSA 9K3aMCHA UJIK YTPOM CICAYIOIICTO JHA.

DK3aMeHbl MPOBOJATCA MO OWieraM B YCTHOM WM NHCbMEHHOM BHJE, JUOO B BHUIE
TECTUPOBAHUS. DK3aMEHAIIMOHHBIE OUJIETHI COCTABIISIFOTCS IO YCTAaHOBIIEHHOH (hOpMe B COOTBETCTBUM
C YTBEpXKIEHHBIMH Kadeapoil SK3aMEHAIMOHHBIMU BOINPOCAMH U YTBEPKAAIOTCS 3aBEAYIOLIUM
kadenpoit exerogHo. B Owmiere comepkuTCs JABa TEOPETHYECKHMX BOMpoca ¥ OJHA 3ajada.
DK3aMeHaTopy MPEJOCTaBIseTCs MpaBO 3a/laBaTh BOMPOCHl CBEpX OWiera, a Takke I[OMUMO
TCOPCTUYCCKUX BOMNPOCOB HOaBaTh IJid PCHICHUA 3ada4d W NPHUMEPBLI, HC BBIXOAAIIHUC 3a paMKU
MPONJEHHOr0 MaTepuasa 1o u3y4yaeMou TUCIUIIIINHE.

3HaHUS, YMEHUS W HABBIKM OOYYaIOIIHUXCS OIMPEACIISIIOTCS OLEHKAMHU «OTIUYHOY», «XOPOIIOY,
«YIOBJICTBOPUTEIBHO», «HEYJIOBJIETBOPUTEIBLHO» W BBICTABISIOTCS B 3a4€THO-3K3aMEHAIMOHHYIO
BEJIOMOCTh O0YUYaOIIETrocs B ICHb DK3aMEHa.

[Ipn mnpoBeneHMM YCTHOTO »5K3aMeHa B ayJAUTOpPUM HE JIOJDKHO HaxoIuThcs Ooiee 6
00yJaromuxcsi Ha OJTHOTO TPEToIaBaTes.

IIpu mpoBeaeHMM YCTHOTO 3K3aMEHa OOYYaIOLIUICs BBIOMpAET 3K3aMEHALMOHHBIA OWiIeT B
CITy4aifHOM TIOpSZIKE, 3aTeM Ha3bIBaeT (aMUIIHIO, UMsI, OTIECTBO M HOMEP 3K3aMEHAIIMOHHOTO OHIeTa.

Bo Bpems »sk3ameHa oOydaromuecss MOTYT IOJb30BaTbCsi C pa3pelleHHs HK3aMeHaTropa
pOrpaMMOll JTUCIUIIMHBI, CIPABOYHON M HOPMATHBHOH IJUTEpaTypoil, OPYrUMH TMOCOOMSIMH U
TEXHUYECKUMH CPENCTBAMHU.

Bpems moAroToBku oTBETa MpU cade dK3aMeHa B YCTHOW (popMe JOKHO COCTaBISAThH HE MEHEe
40 MuHYT (TI0 XKEJaHUIO0 00YYarOIIerocs OTBET MOXET OBITh JOCPOUYHBIM). Bpems oTBeTa — He Ooee
15 MunyT.

OOyyaromuiicsi, UCTIBITHIBAIOLIUI 3aTPYJHEHHS] IPU MOATOTOBKE K OTBETY IO BHIOpAaHHOMY UM
Ousery, UMeeT MpaBO Ha BHIOOP BTOPOro OWMJIETa C COOTBETCTBYIOIIUM IPOJUICHHEM BPEMEHH Ha
MoAroToBKy. IIpu OKOHYaTEeNbHOM OLIEHMBAHWU OTBETA OLIEHKA CHMYKAETCS Ha oAMH Oami. Beimaua
TpeThero Ouiera He pa3periaeTcs.
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Ecnm oOy4arommiicst SBUIICS Ha SK3aMEH, U, B3sIB OWJIET, OTKA3JICSI OT IMTPOXOKICHUS aTTeCTAlUN
B CBA3M C  HEMNOATOTOBIEHHOCTbIO, TO B  BEAOMOCTH €My  BBICTaBISIETCA  OLICHKA
«HEYIOBJICTBOPUTEIHHO.

Hapymienne IuCHUIUIMHBI, CIHUCHIBAaHUE, MCIIOJIB30BaHUE OOYYarOIMIMMHCS Hepa3pelleHHbIX
MEYATHBIX M PYKOMHUCHBIX MAaTEpPHaOoB, MOOWJIBHBIX TeIe(POHOB, KOMMYHHKATOPOB, TUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUIOB JUYHON KOMMYHUKALIMOHHOW M KOMIIBIOTEPHON TEXHUKH
BO BpeMsi aTTECTAllMOHHBIX HWCIBITAHUN 3ampeinieHo. B ciiydae HapylieHHs 3TOro TpeOOBaHUS
npenojaBaTesib 00s3aH yJalIUTh O0YyYaromlerocsi M3 ayJIuTOPUU U MPOCTaBUTh €My B BEIOMOCTH
OLIEHKY «HEYIOBJIETBOPUTEIBHOY.

BricTraBieHne OLIEHOK, TMOJYyYEHHBIX NPH TOJBEICHUM PE3yJbTaTOB MPOMEKYTOUHOU
aTTecTallid, B 3a4€THO-DK3aMEHALMOHHYIO BEIOMOCTb MPOBOAMUTCS B TMPUCYTCTBUU CaMOro
oOyuatomerocsi. [IpenomaBareny HecyT MEpPCOHATbHYIO OTBETCTBEHHOCTh 3a CBOECBPEMEHHOCTH U
TOYHOCTh BHECEHMsI 3alHMced O pe3ylbTarax IpPOMEXKYTOYHOM aTTecTallud B 3a4eTHO-
AK3aMEHALMOHHYIO BEIOMOCTb.

HesBka Ha »K3amMeH OTMeEYaeTcs B Sa‘leTHO-BKSaMCHaHI/IOHHOI\/II BCAOMOCTH CJIOBAMH <«HC
SIBUJICS.

Jns  oOydaromuxcsi, KOTOpble HE CMOTJM CJaTh 5K3aMEH B YCTaHOBJICHHBIE CPOKH,
VYHUBEPCUTET YCTAHABIMBAET MEPUOJ JIMKBUAALNH 33J0JDKEHHOCTH. B 3TOT mepuo mpenoaaBaTenu,
MPUHUMABILKE 5K3aMEH, JIOJDKHBl YCTAHOBUTh HE MeHee 2-X JHEW, Korja OHM OyIyT MpUHUMATh
3al0DKeHHOCTH. MHpopManus o JHMKBUAAIMH 3aI0JDKEHHOCTH OTMEYAeTCs B HSK3aMEHAIIMOHHOM
JIUCTE.

OOyuarmumMcs, TOKa3aBIIMM OTJIWYHBIE M XOPOIIWE 3HAaHUS B TEUCHHE CEMECTpa B XOe
MOCTOSIHHOTO TEKYILEr0 KOHTPOJIA YCHEBAEMOCTH, MOXKET OBITh MPOCTaBICHA 3K3aMEHAI[MOHHAS
OIICHKA JOCPOYHO, T.€. 0e3 caaun sk3aMeHa. OIeHKa BBICTABJISAETCS B DK3aMEHAIIMOHHBIN JINCT WJIH B
3a4€THO-IK3aMEHAIMOHHYIO BEIOMOCTb.

I/IHBaJII/II[BI " Jiua ¢ OIrpaHUYCHHBIMU BO3MOYKHOCTSAMU 3OO0POBBA MOTYT CAABATh 5K3aMCHBLI B
MEKCECCHOHHBIN TIEPUO]] B CPOKH, YCTAHOBJICHHBIC WHAMBHYaIbHBIM YI€OHBIM TUIAHOM. VIHBaUIbI 1
Jiuia ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbSA, UMCIOINHWEC HAPYLICHUA OIMOPHO-ABUTATCIIBHOTO
ammapara, JOIYyCKAaroTCS Ha aTTECTAllHOHHBIC WCIBITAaHWS B CONPOBOXKIACHWU AaCCHUCTEHTOB-
COITPOBOXKIAFOIIUX.

[Iponienypa mpoBeneHHS MPOMEKYTOUHOM aTTECTAllMHM Il OCOOBIX CIy4aeB H3JIO0XKEHa B
«ITonmokeHnn 0 TEKyLIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXKYTOUHOW aTTeCTallui O00y4aroluxcs Mo
OIIOII 6akanaBpuara, crerpanurera 1 Maructpatyps» @I'BOY BO IOxno-Ypansckuii TAY

Ounas ¢popma 00ydeHHs

No OLieHOYHBIE CpEeICTBA Kon n nanmenoBanue
1 TunoBbie KOHTPOJILHBIE 3a/JaHUS U (UJIM) UHBIE MaTEPHUAIIBL, WHIUKaTOpa
HEO0OXOIUMBIE IS OIICHKY 3HAHUH, YMEHUI, HABBIKOB U (MJIH) OTIBITA KOMIIETEHIUHI
NEeSITEIbHOCTH, XapaKTepU3yIOIUX chOPMUPOBAHHOCTD
KOMIIETEHIIMI B IPOLIeCCEe OCBOCHUS JUCIUTIIINHBI
1 2 cemecTp NA-1 onk-1.
1. Pomp ¢u3uku B pa3BUTHM TEXHUKH W arpONpPOMBIILICHHOTO Ucnonp3yer
MIPOU3BOJICTBA. OCHOBHBIE 3aKOHBI
2. Kunemaruka MarepuanbHOW TOYKM. KoOpAMHATHBII METOJ | ECTECTBEHHOHAYYHBIX
onucanus ABWKeHUH. KuHemarnueckoe ypaBHEHHE MABMXKEHUS U JTUCIUIUIAH 151
ornpeesieMble 0 HeMy KUHEMaTH4YEeCKUE XapaKTePUCTUKHU. peuieHus
3. Bexkropupiii crmoco0  ommcaHWs — ABWKCHHH.  BeKTOpHI | cTaHIapTHBIX 3a71a4 B
MepeMeNIeHusl, CKOPOCTH, YCKOpPEHHUs. YTJOBBIE XapaKTePUCTUKHU COOTBETCTBUU C
JIBUKEHHUS 110 OKPY)KHOCTH. HAIPaBJIEHHOCTHIO
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4. DnemMeHThl pensiTUBUCTCKON MexaHuKu. [locTynarsl cnenuanbHOM
TEOpUH OTHOCUTEIHHOCTH. I[IpeoOpazoBanusi Jlopenma. CroxeHue
ckopocTeil. OTHOCUTENBHOCTh [UIMHBI OTPE3KOB M JUINTEIBHOCTH
BPEMEHHBIX NUHTEPBAJIOB.
5. J/IluHaMMKa MaTepuaibHOM TOYKM M IOCTYIATEIbHOIO JBHUKEHUS
TBEpAOro Ttena. I[IpuHUIMI OTHOCUTEIBLHOCTU. 3akoHbI HprOTOHA.
Bune! cui.
6. JluHamuka BpalIaTeJIbHOTO ABWKEHUS. MOMEHT cuibl. MOMEHT
MHEpIUU. 3aKOHBI COXPAaHEHUSI UMITYJIbCa U MOMEHTA UMITYJIbCA.
7. VlHepuumanbHble M HEWHEpLUAIbHBbIE CHUCTEMBl OTcY€Ta. CHIIBI
WHEPLUU TP Pa3IMYHbIX BUIAX ABUKCHUS.
8. Pabora, MomHOCTh U 3Heprusi. Mexanuueckast pabota 1 MOLTHOCTb
IIPU MOCTYNATEIbHOM M BpallaTeIbHOM JBHWKEHUAX. KnHeTnueckas
SHEPIrus U TEOPEMA O KUHETUUYECKOMN HEPTUH.
9. KoHcepBaTuBHBIE CHJIBI M TOTEHIMaIbHas 3Heprus. [Ipumepst
MOTEHIMATbHBIX MOJIEH. 3aKOH COXPAHEHUS SHEPTUH B MEXAHHKE.
10. Mexannueckne KkoneOanus. KuHemarnka TrapMOHHYECKHX
konebanuii. CnoxeHne kojaebaHnil. AKyCTUYECKUE Pe30HATOPHI.
11. JluHamuka rapMoOHHYECKHX KojeOanuil. Jluddepennumansaoe
ypaBHeHHE KoJjieOaHuil. 3aTyxaroliue U BBIHYKICHHbIE KOJCOaHUs.
Mexanundeckuii pe3oHaHc. MasiTHUKH.
12. Mexanndeckue BOJHBI. BonHoBoe ypaBHeHue. Buubpl BOJH.
Wnrtepdepenus, nudpakuus u aucrepcus BoJH. BoaHbsl u
uHpOpMaIus.
13. OcCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKON TEOPHH.
Wneanbubiii raz. OcHoBHoe ypaBHeHrne MKT n ypaBHeHue cocTostHus
MJeaIbHOrO Tasa.
14. ArperatHble cocTosHUS U (a30BbIC Nepexoabl. PeabHble ra3bl.
Cxwmwxkenne ra3oB. OcoOCHHOCTH KUAKOTO cocTosiHusg. CTpoeHue
KpUCTaIoB. JleeKThl KpHcTanueckoro crpoeHus. [Ipoynocts u
IJJACTUYHOCTb.
15. SBnenmus mnepenoca. Juddys3us, TEmIONPOBOIHOCTE U
BHYTpPEHHEE TpeHHE. MOJIEKYIIpHO-KUHETUYECKAsT TEOPUs SBICHUI
IepeHoca.
16. OcHOBBI TEepMOAMHAMHUKH. BHYTpEHHSSI SHEpPrusi U TMEPBOE
Hayajio TepMoauMHamuKkH. PaGora u TemnoéMKOCTh rasza Ipu
Pa3INYHBIX MTPOLIECCAX.
17. Btopoil 3akoH TepMOAMHAMUKHU. TeruioBble JBUTATENH U
xonogunabHeie  Mammabl.  KIIJ[  TemmoBeIX — aBurarenein  u
CTATUCTUYECKUU CMBICI BTOPOTrO 3aKOHA T€pMOJIMHAMHKHU. [loHsTHE
SHTPOITUH. Tpetuit 3aKOH TEPMOJIMHAMUKH. DJIEMEHTBI
OMO’HEPTeTHKH.
18. TIpu GomMOapIUpOBKE TN Q-4aCTUIIAMU UMEIOIIUM U YHEPTHUIO
Eo, Haneraromas yactuua paccesiach Ha yroi 60°. Onpenenure yroi
OTJa4M, SHEPIUI0 (-YaCTHUIIbl MOCJIE PACCESHUS M DHEPIHI0 sjpa
renusi. MaccoBoe 4uCio Azpa refaus paBHO 4, Tak ke KaKk U MacCOBOE
YHCIIO Q-4aCTULIBI.

4 cemecTp
18. DneMeHThl TeoMeTprueCKOM ONTUKUA. OCHOBBI T€OMETPUYECKOM
ontuku. Popmynsl Dpenens. IlpuHImn oOPaTUMOCTH CBETOBBIX
amydeid. [Ipubopsl reoMeTpHUIeCcKO ONTHKH.

npodeccnoHabHOM
JEATeILHOCTH
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19.®@oromerpus.

20. DnemMenTsl BosHOBOM onTukU. [Ipuniun ['toiirenca.

21. Wnurepdepenuuss cera. KorepeHTHOCTb W ONTHYECKUH XOI
nydei. YcmoBus MakcMMyMa W MuUHUMyMa. HWHTepdepomeTpsl.
DneMeHTHI Tosiorpaduu.

22. Hudpakums CBETa. [Tpuniun ['tolirenca-dpenens.
JudpakimonHas pemeéTka. Cnekrporpadus. Hudpaxius
PEHTT€HOBCKHX JTy4eil.

23. B3aumoneiicTBue n3nyudeHus ¢ BemecTBoM. llonspusanus ceeta
MIPU OTPAXKEHUU U TIPEJIOMIICHUHU.

24. JIBoitHoe nydemnpenomsieHue. ONTHYECKH AaKTHBHBIE BEILECTBA.
Caxapumerpsl. MckyccTBEHHass aHU30TPOIHUSI U €€ HCIOJIb30BaHUE.
HopmanbHas u aHOMaJIbHASI TUCTIEPCHS.

25. TennoBoe wu3zmydeHue. AOCOMIOTHO u€pHOE Teno. 3aKOHBI
Kupxroda, Credana-bonpiimana u Buna. dPopmyma I[lnanka.
OnTryeckasi IUPOMETPHUSL.

26. ®orodddexr. BHemHuid, BHYTPEHHUW ¥  BEHTUJIBHBIA
dotorddexr. YpaBHeHHE DWHIITeHA. [Tpumenenue
dbotornemenToB. DPpdext Komnrona. JIroMUHECIIEHTHOE W3JIy4YCHHE.
buomoMunecueHus.

27. ®oTtobuonoruyeckue nporeccel. Dotocunres. TepMoauHaMuKa 1
MexaHu3M GoTocuHTe3a. bruosHepreTuka.

28. DneMeHThl KBAHTOBOM MeXaHHMKU. KopmycKynsipHO-BOJIHOBOM
JTyau3M. Hudpaxmms 3JEKTPOHOB. CooTHoleHus
HeonpenenéHnocreil. Ypasuenue lpenunrepa.

29. AtoM Boaopojaa. DHepreTuyeckue ypoBHHM artoma. [loTeHiuman
Bo3OyxaeHuss W wuoHmzaruu. Iloctymarel bopa. Wsmydenwe wu
MOTJIOIIEHHE SHEPTHU. Bo1opo1omnono0HbIe HOHBI.

30. CrpykTypa CIOXHBIX aTOMOB. OHEpPreTUYECKHME YPOBHH B
cnoxHbix aromax. I[lpunmun I[laynu. Onrtuueckue CHEKTPbl U
CHEKTpPbl PEHTI€HOBCKOro wu3naydeHus. llepuomnmueckas cucrema
anemenToB JI.M.Meneneena.

31. ®uszuka MOJIEKyJl. DHEPTeTUUECKHE YPOBHH MOJIeKys. OOMeHHOe
B3auMoJieiicTBre. MouekynsipHble CHeKTpbl. [IpuHIMI paboTHI
KBAHTOBBIX F€HEPATOPOB. DJIECKTPOHHBIN MapaMarHUTHBIA PE30HAHC.
32. Tlomumepbl # KuAkWe KpUCTaUIbl. (OCHOBHBIE  BUJBI
KOJUIEKTUBHU3AIMH MoJieKysl. CTpoeHHe MOIUMEpPOB U UX pU3nYecKue
cBOMCTBA. TumNBl KHUIKUX KPUCTAUIOB. JlUCIUlEeM Ha KUJIKUX
KpUCTaJIIax.

33.5lBnenne paauMoaKTMBHOCTU. Buabsl pajgMoakTUBHOIO pacnaja.
3akoH paanoakTUBHOro pacmnana. CTaOuiapHblE WM PaJAMOAKTHBHBIE
n3otonbl. COBpeMEHHBIE METOJbI PATUOXUMHUU U PaTHOOUOIIOTHH.
[Tpo6eMbI paTnO’KOIOTHH.

34. CocraB aromHoro siapa. M3oronsl. MexaHMuecKnii 1 MarHUTHBIN
MOMEHTHI A1ep. SiepHble CUJIbI M SHEPrus CBS3U sapa. SAaepHbiil
MarHUTHBIN PE30HAHC U €r0 UCITIOJIb30BaHHE.

35. Snepuble peakuuu. MexaHu3M sSAepHBIX peakuui. llenHas
peakuust geneHus sanep. Mcmosib30oBaHME  aTOMHOM — SHEPIUM.
[Tpobnema ympasisieMoil TepmosiiepHoi peakuuu. JHeprus ComiHia
U 3BE31. SepHas HKOJIOrusl.

36. DnemeHtapuble 4yacTuibl. Kiaccudukanus 3iieMEHTapHBIX
yacTull. B3anmomnpeBpaiaeMocTh 3JIEMEHTAPHBIX 4YacTull. MeTobl
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YCKOpPEHHs 4acTUIl. AHTHYACTUIIBI M aHTHUBELIECTBO. BemiecTBo B
AKCTPEMAJIbHBIX YCIOBHSIX.

37. CoBpemenHas (u3MKa W arpouHxeHepus. BemiectBo u mose.
OOBeKThl U MPOIECChl. DBOMIOIMOHHBIE MPOLECCH MPeoOpa3zoBaHUsL
MaTepuH. BeliecTBeHHbIE, 3HEPreTHUECKUE, HJIEKTPOMArHUTHBIE WU
nH(popManMoHHbIE  TpeoOpa3oBaHuss  OMO0OBEKTOB.  PasBuTme
arpo(u3uKH, OMOMEXaHMKH, OonousmKy, OMOdPHEPreTHKH,
OMOMH(pOPMATUKHU, OMOTEXHOJIOTHH U arpPOUHKCHEPHUH.

38. Hag uentpom kpyrioro croia pamuyca R=1,0 M mnoxasemien
HEOOJIBIIION CBETWJIBHUK B BUJE IUIOCKOTO TOPU30HTAJIBHOIO JHUCKA
wromamd  S=100 cm>. SIpkOCTh CBETWJIbHMKA HE 3aBUCHT OT
Hanpapienus u pasHa L=1,6-10" xa/m>. Ha kakoif BbicOTE OT
MOBEPXHOCTH CTOJa HANO0 TOMECTHTh CBETUJIBHHUK, YTOOBI
OCBEIICHHOCTh NEepU(EepUHHBIX TOYEK CTOJIa ObUla MaKCHUMAaJbHOMN?
KaxoBa Oyer 3Ta 0CBEIeHHOCTh?

3aounas popma 00ydeHUs

onucaHus JBWkKEHUH. KuHemartnueckoe ypaBHEHHE IBHKEHUS U
onpenensieMble 0 HeMy KUHEMaTH4YECKUE XapaKTEPUCTHUKHU.

3. BekTopHbIii crioco0 onucaHus IBMKEeHUI. BeKTopbl nepemenieHus,
CKOPOCTH, YCKOPEHHs. YTJOBBIE XapaKTEPUCTHKU ABWUKEHUSA IIO
OKPYKHOCTH.

4. DneMeHThl PeNIATUBUCTCKOW MeXaHHWKHU. [locTynaTel crienuaibHON
Teopun oTHocuTenbHOCTH. [IpeoGpaszoBanust Jlopenma. CiokeHue
ckopocTtei. OTHOCUTEIBHOCTh JJIMHBI OTPE3KOB M JIUTEIBHOCTH
BPEMEHHBIX UHTEPBAJIOB.

5. JluHamMuka MaTepuajlbHONW TOYKM M IMOCTYNATEIbHOTO JIBUKECHHS
TBEpHoro tena. llpuHumMn oTHOCUTENbHOCTU. 3akoHbl HbIOTOHA.
Buner cui.

6. JlunamMuka BpamiaTeabHOTO ABWXKEHUA. MOMEHT cuiibl. MOMEHT
MHEpLUU. 3aKOHBI COXPAHEHUS UMITYJIbCA U MOMEHTA UMITYJIbCA.

7. WHepunanbHble M HEWHEpLUAIbHBIE CHCTEMBI OTCU€Ta. CHIIbI
MHEPLUU IIPU Pa3INYHbIX BUIAX ABUKCHUS.

8. PaboTa, MomHOCTh M 3HEprus. Mexanndeckas paboTa v MOITHOCTh
IIPU MOCTYIATEIbHOM M BpalAaTEIbHOM JABMXKEHUAX. KnHeTnueckas
SHEPTruUs U TEOPEMA O KUHETHUUYECKOIN HEPIUH.

9. KoHcepBaTHMBHBIE CHJIBI W MOTEHUUAJNbHAas sHeprud. [Ipumepsr
MOTEHLMAJIBHBIX MOJIEH. 3aKOH COXPaHEHMsI SHEPTUU B MEXAHUKE.

10. Mexannueckue KosieOanms. KuHemaTtnka TrapMOHHYECKUX

Ne OlLIeHOYHBIE CPEJICTBA Kox u HanmenoBanue

1 TunoBble KOHTPOJIbHBIC 3aaHUS U (WJIM) UHBIE MaTepUaIIbI, WHJIMKATOpa
HEOOXOIUMBIE JJI OLICHKH 3HAHUI, YMEHHM, HAaBBIKOB U (MJIHM) OMbITA KOMIIETEHIIUHT
JESTEIIbHOCTH, XapaKTePU3YIOMHUX C(HOPMUPOBAHHOCTh KOMITETEHITUI

B IIPOIIECCE OCBOCHMSI TUCIUTIIIMHBI
1 1 kypce N-1 onk-1.

1. Ponp ¢u3uku B pa3BUTUM TEXHWKH W arpoNpOMBIIUICHHOTO | Mcmonb3yeT OCHOBHBIE
MIPOU3BOJICTBA. 3aKOHBI
2. Kunemarnka watepuaibHOM TOYKH. KOOpIMHATHBIA METOJl | €CTECTBEHHOHAYYHBIX

JUCHUITIINUH JJI1
pELICHUS CTaHIaPTHBIX
3a1a4 B COOTBETCTBUU
C HATPaBJICHHOCTHIO
npodeccnoHaIbHOM
JEATeILHOCTH
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konebanuii. CnoxeHne kojaebaHuii. AKyCTUYECKUE Pe30HATOPHI.
11. Jlunamuka rapmMoHHYeckux kosieOanuid. Jluddepennnansuoe
ypaBHEHHE KoyieOaHui. 3aTyxaiolue M BbIHY)XJICHHbIC KOJeOaHMS.
Mexanudeckuii pe3oHaHc. MasiTHUKH.
12. Mexanuueckue BOJHBL. BonHOBoe ypaBHeHue. Buubl BouH.
Wntepdepennus, audpakuuss u aucrepcuss BojdH. BonHbl U
uHpOpMaIHs.
13. OCHOBHBIE MOJIOKEHHUSI MOJICKYJSIPHO-KUHETHYECKOW TEOPHH.
Wneanpublii ra3. OcHoBHOe ypaBHeHHE MKT u ypaBHEHUE COCTOSTHUS
UJCAJIBHOTO Ta3a.
14. Arperatubie cocTosiHuS U (Da3oBbIe Mepexonbl. PeanpHbIC Ta3bl.
Cxwmxenne Ta3oB. OCOOEHHOCTH JKHUIKOTO cocTosiHus. CTpoeHue
KkpuctamioB. JlepexkTsl KpucTaumyeckoro crpoeHus. I[IpouHocts u
MJIACTUYHOCTb.
15. SBnenus mepenoca. uddy3us, TemaonpoBOAHOCTh U
BHYTpEHHee TpeHue. MoJeKyIIpHO-KMHETUYECKAsl TEOPHsl SBJICHUI
repeHoca.
16. OcHOBBI TEpMOAMHAMMKY. BHYTpEHH: SHEPrUs U NEPBOE HAYAIIO
TepMoauHaMHUKU. Pabota M TEmIo&éMKOCTh raza HpH pa3iIHMYHbIX
Iporueccax.
17. Btopol 3akoH TepMOAMHAMUKHU. TemnjaoBble [ABUTATENU U
xonogunbHble  MammHbl,  KIIJI  TemnoBBIX — JOBUTATellell U
CTATUCTUYECKUU CMBICI BTOPOTO 3aKOHA TepMoAuHaMukH. [loHATHe
SHTPOIUH. Tperuit 3aKOH TEPMOAUHAMUKHU. DJIEMEHTHI
OMOYHEPTETHKH.
18. BuHTOBKY HaBenM Ha BEPTUKAJIBHYIO UYEPTY MHMILECHH,
HaxoJsIIeNWcss TOYHO B CEBEPHOM HAIPABICHHWH, W BBICTPEIINIIN.
[IpeneOperass CONMPOTUBICHHEM BO31yXa, HAWTH, Ha CKOJBKO
CAaHTUMETPOB M B KaKyl CTOpPOHY IIyJis, IIONIaB B MHUIIEHb,
OTKJIOHUTCSI OT 4YepThl. BbICTpen mnpou3BeleH B TOPU30HTAIBHOM
HampaBJeHWW Ha mmmpore @=60°, ckopocth My v=900m/c,
paccrosiHue A0 MuieHu s=1,0 kM.

2 Kypc
19. llkana 3MeKTPOMArHUTHBIX BOJH. PaznuuHble Auana3oHbl 4acTOT
ANEKTPOMArHUTHBIX BOJH, UX XapakTepHble OCOOEHHOCTH U
TEXHUYECKHUE CPEJICTBA UX MOJIYUYEHUS.
20. MHcmonwp3oBaHWE BUIUMBIX, YIBTPA()HOIETOBBIX U JIPYrUX
M3JIy4eHUII B PACTEHUEBOJCTBE M >KUBOTHOBOACTBE.18. DnemMeHTHI
reoMeTpuyecko  onThkd. (OCHOBBI T'€OMETPUYECKOW  OMNTHKHU.
@®opmynel  Dpenenst. IlpuHmmn oOpaTUMOCTH CBETOBBIX JTyYeH.
[Tpubopsl reoMeTPUIECKOi ONTHUKH.
21.®oTomeTpus.
22. DneMeHTbl BoJHOBOM onTukU. [Ipuniun ['toiirenca.
23. Hnrepdepenuus cBera. KOrepeHTHOCTb M ONTHYECKHI XOX
nydei. YcioBusS MakcMMyMmMa W MHHUMyMa. HWHTepdepomeTpsl.
DneMeHTHI Tosiorpaduu.
24. Hudpakmms CBETA. [Tpuniun ['tolirenca-dpenens.
JudpakimonHas pemeéTka. Cnekrporpadus. Hudpaxius
PEHTT€HOBCKHX JTy4€eil.
25. BzaumopaeiictBue u3inydeHus ¢ BemecTtBoM. [lomspuzanusa ceeta
IIPU OTPAXKEHUU U TIPEJIOMIICHUH.
26. JIpoitHoe nyuemnpenomiieHue. ONTUYECKH AKTUBHBIE BEIIECTBA.
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Caxapumetpsl. MckyccTBeHHass aHM30TpONUsA U €€ MCIOJIb30BaHUE.
HopmanbHas 1 aHoMalbHast qUCTIEPCHS.

27. TemnmoBoe wu3nydeHue. AOCOMIOTHO uEpHOE Tes0. 3aKOHBI
Kupxroda, Credana-bonmprimana u Buna. ®opmyna [lnanka.
OnTryeckasi IUPOMETPUSL.

28. @ororpdexr. BuemHuid, BHYTPEHHMH W  BEHTUJIbHBIN
dotorddexr. YpaBHeHHe DUHIITEHHA. [Ipumenenue
dbotornemenToB. Dpdexr Komnrona. JIIOMHUHECIICHTHOE U3ITyUYCHHE.
buomoMuHecueHus.

29. ®ortobuonoruyeckue npoueccsl. Porocuntes. TepmoanHaMuka u
MexaHu3M ¢otocuHTe3a. bruosnepreTuka.

30. DnemeHTBHl KBaHTOBOM MexaHMKH. KopiycKyJssipHO-BOJHOBOM
JyaJn3M. Judpakuus 3JIEKTPOHOB. CooTHoleHus
HeonpenenéHuoctel. Ypasuenue llIpenunrepa.

31. Atom Bomopoda. DHepreTudyeckue ypoBHU artoma. [loTeHmman
BO30yxneHuss u wuonuzanuu. Iloctynarer bopa. M3nyuenwe wu
MOTJIOIEHNE SHEpruu. Boiopoaono100HbIE HOHBIL.

32. CrpykTypa CIOXHBIX aTOMOB. ODHEPreTMYecKHe YPOBHH B
cinoxubix aromax. [lpunmun Ilaymu. OnTuyeckue CHEKTPHl H
CIEKTPbl PEHTI€HOBCKOro u3nyueHus. llepumomnueckas cucrema
anemenToB JI.M.Menaeneena.

33. ®usuka MoJIeKyJl. DHepreTuueckue ypoBHU MouieKysl. OOMeHHOe
B3auMojeicTBHe. MoJeKyisipHble  CHEeKTphl. [IpuHIMD  paboThI
KBaHTOBBIX [€HEPATOPOB. DJIEKTPOHHBIN IApaMarHUTHBIM PE30HAHC.
34, Tlomumepsl u kuakue KpucTauibl. (OCHOBHBIE  BHIbI
KOJIJICKTUBH3AIMK MOJIeKysl. CTpoeHuE MOJTUMEPOB U UX (PU3NYECKUE
cBoMcTBa. TuUNBI KUAKUX KpUCTaUIoB. Jlucruiem Ha KUIKUX
KpUcCTaJiax.

35.5IBneHne paaMOAKTUBHOCTU. Buabl pagunoakTUBHOrO pacnaja.
3aKoH paguoakTUBHOrO pacnana. CrtaOuibHbIE W PAaTUOAKTUBHBIC
n3otonbl. COBpEeMEHHbIE METO/Ibl PAJIMOXUMUU U DPaTUOOHOJIOTHH.
[TpoGieMbI paAOIKOIOTHH.

36. CoctaB aroMHOro siapa. M3oromnel. MexaHndecKuii U1 MarHUTHBIN
MOMEHTHI sAep. SIIepHble CHIIbI M DHEpPrus CBA3M sAApa. fnepHbIi
MarHUTHBIN PE30HAHC U €r0 UCIOJIb30BaHuUE.

37. Snepuble peakuuu. MexaHus3M SAEpHBIX peakuuid. llenHas
peakuust naeneHust sAnaep. VMcmonb3oBaHME ATOMHOW — SHEPTHUU.
[Tpobnema ympapnsieMoll TepMosiiepHOl peakiuu. DHeprus CoiHia
Y 3BE311. SlepHas 3K0I0rus.

38. DOmnemenrapuble wyactuipl. Kiaccudukamus 3IeMEHTapHBIX
yactull. B3aumomnpeBpamaeMocTh 3JI€MEHTAPHBIX YacTHIl. MeTombl
YCKOpEHHUsl 4YacTull. AHTHMYAacTHULbI U aHTHUBEIIECTBO. BemiecTBo B
AKCTPEMAJIbHBIX YCIOBUSIX.

39. CoBpemeHHas (u3MKa W arpoMHXeHepHs. BemecTBo u mose.
OObeKThl M MpoLEecChl. DBOJIIOIUOHHBIE MPOIECCH MPeoOpa3zoBaHU
Matepuu. BellecTBEHHBIE, SHEPreTUUECKHE, SJIEKTPOMArHUTHBIE U
nH(popManMoHHbIE  MpeoOpa3oBaHUs  OMOOOBEKTOB.  PaszBuTHe
arpo(u3uKu, OMOMEXaHMKH, Oonopu3uKHy, OMOdPHEPreTHKH,
OMOMH(pOPMATUKHU, OMOTEXHOJIOTHH U arPOUHKCHEPHUH.

40. Tonkas cobuparomias JuH3a ¢ POKYCHBIM paccTosiHueM f=25 cm
MpOoeLUpyeT N300pakeHre MpeaMeTa Ha IKpaH, OTCTOSALINI OT JIMH3bI
Ha /=5,0 M. DkpaH npuaBuHynu K auH3e Ha A/=18 cM. Ha ckombko
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CaHTUMCTPOB CJICAYCT NCPEMCCTUTDL TPCIAMCT, ‘-ITO6I>I OIIATH IMOJIYYUTDb
YeTKOe M300paXkKeHUE ero Ha dKpaHe?

[IIkana u KpUTEpUX OLIEHUBAHUS OTBETA O0YYAIOLIETOCS MPEICTABICHBI B TA0JIUIIE

lkana Kpurepun oueHuBanus
BCECTOPOHHEE, CHCTEMAaTHYeCKOe U TJIyOOKOe 3HAaHHE MPOrPaMMHOTO
Ouenka 5 Marepuaia, YCBOCHHE OCHOBHOM U JOMOJHUTEIBHOW JIUTEPATYpHI,
(oTIMYHO) PEKOMEHJIOBAaHHOM MPOrpaMMON JTUCUUIUIMHBI, MPAaBUIBHOE pEIICHUE
3a/1a4i.
MOJIHOE 3HAHME [MPOTPAMMHOTO MaTepHalia, YCBOCHHE OCHOBHOU
Ouenka 4 JINTEPATYPHI, PEKOMEHIOBAHHOM B MpOrpaMme, HaJIn4ne
(xopor1o) MaJO3HAYUTENBHBIX OIMOOK B PEUICHHH 3a/layd, WU HEIOCTaTOYHO
MOJIHOE PACKPBITUE COJIEPIKAaHUE BOIIPOCA.
Ouerka 3 3HaHHE OCHOBHOTO MPOrPaMMHOTO MaTepuania B MUHUMAIBHOM 00BeMeE,
MOTPEIIHOCTH HEMPUHIIUIHAIBHOTO XapaKkTepa B OTBETE Ha K3aMEHE U B
(YIOBIETBOPUTEIBHO)
pEelIeHUN 3aJ1auu.
Onenka 2 mpoOenbl B 3HAHMAX  OCHOBHOIO  IPOrpaMMHOrO0  MaTepualia,

(Hey1OBJIETBOPHUTEIIHHO)

MNPUHIMIIHAJIBHBIC OIIINOKHU ITpU OTBCTC HA BOIMMPOCHI U B PCUICHUU 3aJa4U.
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JUCT PETUCTPAIIMA U3SMEHEHUI

Howmepa nuctoB OcHoBaHue 11d
Homep P PacmmgpoBka Jlata BHECEHU

BHECECHUA Iloxnuce

U3MEHEHHS | 3aMEHEHHBIX HOBBIX aHHYJIHPOBAaHHBIX U3MCHEHHI ToATHCH H3MCHCHHA




