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1.1. Lenp u 3a7a4n JUCHUTIINHBI

1.2.  KomnereHUUU U UHIUKATOPHI UX JOCTUKEHUN

Mecto qucuumiuHel B ctpykrype OITOIT
O0beM TUCIUIUTMHBI U BUJIBI YIEOHOU pabOThHI
3.1.  Pacmpenenenue o0bemMa JUCHMIUIMHBI IO BUJAM y4eOHOI paboThI

3.2.  PacmpeneneHnue yaeOHOTO BpEMEHH I10 pa3jieiiaM u TeMaM

CTpyKTypa U colepkaHnue AUCIHUILTNHBI, BKIIFOYAIOIIee MPAKTUIECKYIO MOATO0-
TOBKY

4.1. CopnepxaHue TUCUUILIAHBI
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4.3. CopnepxaHue J1aOOpaTOPHBIX 3aHATUI

4.4. CopepxaHue NMPaKTUYECKUX 3aHITUI

4.5. Bwuabl U coaepKaHue CaMOCTOSTENIbHON PabOThI 00y4YarOIIUXCsI
YueOHO-MeToANYeCKOe 00eCIeYyeHUEe CaMOCTOATEIbHONU PabO0ThI 00 yJaIOIIHXCS
MO TUCIUTUINHE

@DOH/[1 OLIEHOYHBIX CPEJICTB JJIsl IPOBEACHUSI IPOMEKYTOUHOM aTTecTaluu 00y-
YAIOMIUXCS MO TUCITUTUINHE

OcHoBHasl U JOTIOHUTEbHAS ydeOHas tuTepaTypa, HeoOXxoaumas Ui OCBOCHHUS
JUCITUTLIAHBI

Pecypcel nHpopManmoHHO-TeIeKOMMYHUKAMOHHON ceTH «HTepHeT», Heo0xo-
JUMBIC JJIs1 OCBOCHUS JUCIUILTAHBI

Metoauueckue yKkazaHust sl 00y4aroImmxcsi 0 OCBOCHUIO TUCIUTUIMHBI
NudopmanronHbIe TEXHOIOTHH, UCTIONB3YEMbBIE TP OCYIIECTBICHUN 00pa3oBa-
TEJIBHOIO Mpolecca 1Mo AUCHHUIIIMHE, BKIII0Yas epeyeHb MporpaMMHoOro oodecrie-
YeHUs ¥ UH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

MarepuanpHO-TeXHUYECKass 0aza, HeoOXoauMast ISl OCYIIECTBICHHS 00pa3oBa-
TETHHOTO MPOIEcca MO AUCIUTIIINHE

[Tpunoxenue Nel. @oH/ OLIECHOUYHBIX CPEICTB.
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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO JUCIHUIINHE,
COOTHECEHHbIE C IVIAHMPYeMbIMHU pe3yjbTaTaMu ocBoeHuss OIIOIT

1.1. Heap 1 3a1a4n TUCHUTLIHHBI

bakanaBp nmo Hampapnenuto moarotoBku 35.03.07 TexHomorusi mMpow3BOACTBA U MEPEepaOOTKH
CEeNTbCKOX 035 ICTBEHHOM MPOAYKINH JOJKEH ObITh MMOATOTOBIICH K PEIICHHIO 3a1a4 PO ecCHOHATBLHON
NEeSATEIbHOCTH CIEAYIOIINX TUITOB: IPOU3BOICTBEHHO-TEXHOJIOTMYECKOW U OpraHU3allMOHHO-YIIPaBIIECH-
YECKOM.

Heap nucuunanHbl — chOpMUPOBATH Y CTYIEHTOB CUCTEMY (PYHIaMEHTAIbHBIX 3HAHUH 1O QU-
3WKe, HEOOXOAMMBIX JIJIsl TOCIEAYIOIEH MOArOTOBKY OakanaBpa, CrocoOHOoro K 3¢ GeKTHBHOMY periie-
HUIO MPAKTUYECKUX 33/1a4 CEJIbCKOXO3SHUCTBEHHOIO MPOMU3BOJICTBA, & TAKXKE CIHOCOOCTBYIOUINX Najlb-
HEHIIEMY pa3BUTHUIO JTUYHOCTH.

3agaum IMCHUILIHHBI:

— U3YYHUTHh OCHOBHBIC (DM3UYECKHE SBICHUS, OBIAJCTh (PYHIAMEHTAIBLHBIMU MOHSATUSIMH, 3aKO-
HaMH U TEOPHSIMU KIIACCUYECKON U COBPEeMEHHOU (DU3UKH;

— cpopMHpOBaTH OCHOBBI HAYYHOTO MUPOBO33PEHHS U COBPEMEHHOTO (PU3MUECKOTO MBIIIUICHUS;
03HAKOMUTbHCSI C HAYYHO anmnaparypoil 1 MeTogaMu (GU3NYECKOTO UCCIIETOBaHMS, TPUOOPECTH HaBbIKU
MpOBEACHUS PU3NIECKOTO FIKCICPUMEHTA;

— Hay4uThCS BBIICIATh (PU3NYECKOE COAEpKaHUE B MpodecCHOHATbHBIX 3aJauax Oyayiien nes-
TEIbHOCTH;

— OBJIAJIETh METO/IaMU peleHus MpodecCHOHATbHBIX 3a/1a4.

1.2. KomneTeHIMU U HHAUKATOPHI JOCTHKEHU
OIIK-1. CnocoGeH pemaTh TUIIOBBIE 3a1a4d PO(PECCHOHATBHOM IeITENFHOCTH Ha OCHOBE 3HAaHU OC-
HOBHBIX 3aKOHOB MaT€MaTHYECKUX U €CTECTBEHHBIX HayK C IPUMEHEHHEM HH(POPMALlMOHHO-KOMMY-
HUKAIIMOHHBIX TEXHOJIOTUH

3yeT OCHOBHBIC 3a-
KOHEI €CTECTBECHHO-
HayYHBIX JUCIUTUIHH
JUIS PEIlIeHUs] CTaH-
TApTHBIX 3a7a4 B 00-
JIACTH arpOHOMHUH C
MPUMEHEHUEM HH-
(hopMaImOHHO-KOM-
MYHUKAITHOHHBIX
TEXHOJIOTHH

3HATh:0CHOBHBIC (hr3nye-
CKHE€ 3aKOHBI, SABJICHUA U
NPOIIECChl, HAa KOTOPBIX
OCHOBAHBbI IMPUHIUIIBI
nencTBUsl 00BEKTOB TPO-
(dbeccroHaIbHON NIesATeNb-
HOCTH ¥ KOTOPBIE UCTIOIb-
3YIOTCA JJISL peUICHHUA
npoeCCHOHANIBHBIX  3a-
nmad - (b1.0.29 -3.1)

YMETh:HCIOIb30BaTh
OCHOBHBIE (pr3HUECKHe
3aKOHBI W MOHATHS IS
pemieHus Tpodeccuo-
HaIBHBIX  3ama4 -
(b1.0.29-Y.1)

®opmupyemsie 3YH
Kon n HanmeHoBaHue PMHPY
WHUKATOpa TOCTH-
KECHHI KOMIIETCHIIUU 3HaHUA YMCHUA HaBBbIKU
NN-1 onk-1 Ucnonb- | OOyuaromuiicss  nomxkern | OOydaromuiicss fomkeH | O0yJaronuiicss qoJKeH

BJIAJICTh: HaBBIKAMHU
NPUMCHEHHS  COOTBET-
CTBYIOIIETO (PU3HKO-Ma-
TEMaTHYECKOro  ara-
pata, METOIOB aHaIu3a
U MOACIIUPOBAHUA, TCO-
PETHYECKOTO ¥ AKCIIEPH-
MEHTAJIBHOTO HCCIEN0-
BaHUS TMPH  PEIICHUH
npodecCHOHATBHBIX 3a-
nad - (b1.0.29-H.1)

2. MecTto aucuumjinnbl B crpykrype OITIOIT
Juctummna «Du3mka» OTHOCUTCS K 0053aTeNbHON YacTH OCHOBHOM Mpo(hecCHOHATBHOM 00-
pa3oBaTeNIbHON MpOorpaMMbl aKaJeMHUUECKOro OaKanaBpuara.

3. O0béM AUCHUNJIMHBI U BHABI Y4eOHOI padoThl




OO0beM IUCIHUILINHEL cocTaBiseT 3 3aueTHhIX eaquHuilnl (3ET), 108 akamemudeckux daca (gauee
yacoB). JlucuurmuinHa u3y4aercs:
— oyHas popma 0OyueHHs BO 2 CEMECTpE;
— 3a04Has ¢popma oOydeHus Ha 2 Kypce.

3.1. PacnpenesieHue o0beMa TMCUMILIMHBI IO BHAAM YueOHO padoThl

KonnuectBo yacos
Bup yuebnoii paboTsl ounas (opma 3ao4Has hopma
00yJeHus o0yJeHus
KonraktHas pabora (Bcero), 48 16
B TOM 4YHCJie MPAKTHYeCKAas MOAr0TOBKA
Jlexruu (JI) 16 8
Jlaboparopusie 3ausTus (JI3) 16 8
ITpakTnueckue 3ansatus (113) 16
CamocTosiTeibHasi padota o0yuawmmxces (CP) 60 88
KoutpoJsb - 4
Hroro 108 108

3.2. Pacnpenesnenne yueOHOro BpeMeHH 110 pa3aeiaM U TeMam
Ounas dhopma oOydeHHst

Bcero | B TOM 4HCIIE
W)
N KOHTaKTHas paboTa 5
[\
TCNII)I HaI/IMCHOBaHI/IC pasaciia U TEMbI gac CP &
' bl 13 3 S
N4
Pa3znen 1.Mexanuka
1.1 Beenenue 6 2 4 X
Kunematuka MaTepualbLHOM
1.2 p 8 2 2 4 X
TOYKHU
MHAMUKA MaTEPUAIBLHON TOUYKH
13 | Huma p 12 2 2 4 4 X
1 TBEPAOTO Tena
Mexannueckue KoJieOanus u
1.4 12 2 4 2 4 X
BOJIHBI
Paznen 2. MosnekynsapHas pu3nka 1 TepMOJUHAMUKA
721 MonexkynsspHO-KUHETHYeCKast 4 4 «
' TEOpUs UACAIBHOIO rasza
2.2 M3onporieccel B razax 4 4 X
2.3 | OcHOBBI TEPMOJMHAMUKHU 8 2 2 4 X
Paznen 3. DnexkrpoauHamuka
3.1 | Dnektpocraruka 8 2 2 4 X
3.2 | IlocTOSHHBIN PIESKTPUICCKUN TOK | 6 2 4 X
3.3 MarauTHoOe moie U TOK 8 2 2 4 X
34 DNeKTpOMaruHuTHast MHIYKIUS 4 4 X
ONeKTPOMarHuTHEIE KOJIeOaHUs
3.5 p 4 4 X
U BOJIHBI




Pasgen 4. Ontuka

4.1 | 'eomerpuueckas onTuka 3 2 1 X
4.2 | BonHoBas onTuka 9 2 2 1 4 X
4.3 | KBanToBas ontuka 4 4 X
Pazgen 5. Atomuast pusuka
5.1 | AtomHas u sinepHas Ghusnka 8 2 2 4 X
KoHTpoib X X X X X X
O61ast TpPyA0EMKOCTh 108 16 16 16 60 X
3aounas hopma oOydeHHS
Beero | B TOM YHCIIE
KOHTaKTHas pa60Ta %
Tij\-:[_)bl HanmenoBanne pa3aciia U TEMBIL gac. CP %
JI JI3 113 S
Pazgen 1.Mexanunka
1.1 Beenenue 7 2 5 X
12 KunemaTtuka maTepuanbHOU 5 > 5 X
TOYKHU
13 ILI/IH?.MI/IKa MaTepUaJIbHOU TOYKU 7 7 5 X
U TBEPJIOTO Temna
14 Mexanunueckue KoneOaHus u 7 ) 5 X
BOJIHBI
Paznen 2. MonekynsipHast pusnka u TepMOJMHAMUKA
21 MonekyapHO-KHHETUYECKast 5 i 5 X
Teopus UJeabHOTO raza
2.2 | N3onpouecchl B razax 5 5 X
2.3 OCHOBBI TEPMOJIMHAMUKHU 7 2 5 X
Pasnen 3. DnekTpoanHaMuKa
3.1 | Daekrpocraruka 7 2 5 X
3.2 | IloCTOSIHHBII 2JIEKTPUUECKUN TOK | S 5 X
3.3 | MarauTHoe nojie v TOK 5 5 X
34 DJIEKTPOMArHuTHAsI MHIYKIUS 5 5 X
35 DIEeKTPOMarHUTHEIE KOJICOAHUS 5 5 «
1 BOJIHBI
Pasnen 4. Ontuka
4.1 | 'eomerprueckas onTuka 9 9 X
4.2 | BonHoBas onTuka 7 2 5 X
4.3 | KBanToBas ontuka 5 5 X
Pazgen 5. Atomuast pusuka
5.1 | AtomHas u siaepHast pusuka 11 2 9 X
KonTposb 4 X X X X 4
OO6mmas TpyI0eMKOCTh 108 8 8 88 4




4. CTpyKTYypa M coep:KaHue JMCUUILJIMHbI, BKJIYAKIIee NPAKTHYECKYI0 TOATOTOBKY

[IpakTrueckas MOATOTOBKA MPHU peaTU3alMK yYeOHBIX MPEIMETOB, KYPCOB, TUCIUIUIHH (MOTY-
JIeif) OpraHu3yercs MmyTeM MPOBEACHUS MPAKTUUECKUX 3aHATUH, TPAKTUKYMOB, JJa0OPaTOPHBIX paboT U
WHBIX aHAJIOTHYHBIX BUJIOB YYCOHOH NEATEIHLHOCTH, MPEAYCMAaTPUBAIOIINX YYaCTHE OOYJarONIUXCs B
BBITTOJIHEHUH OTACIbHBIX 3JIEMEHTOB Pa0OT, CBA3aHHBIX ¢ Oymymield npodecCHOHAIbHOW IeATEeNbHO-
CTBIO.

HpaKTI/I‘ICCKaSI IIOATOTOBKAa MOXKECT BKJIIFOYATh B C€651 OTACJIBbHBIC 3aHATHUSA JICKIIMOHHOI'O THUIIA,
KOTOpPBIC TIPEIYCMaTPUBAIOT TMepeaady yueOHoH nHpopMauy 00yJaromuMcst, HeOOXOIUMOM IS TI0-
CJICAYIOIIETO BBIMOJIHEHHS paboT, CBA3aHHBIX ¢ Oyayiei mpodeccuoHaNnbHOM AesTeTbHOCTBIO.

PexomenyeMbiii 00beM MPaKTUUECKOW MOATOTOBKU (B MPOIIEHTaX OT KOJWYECTBA YacOB KOH-
TaKTHOU pa0OThI) I TUCIHUILINH, PEATH3YIOIINX:

- yauBepcanbhbie komrereHunu (YK) ot 5 1o 15%;
- obmenpodeccuonansubie komrereHiuu (OIIK) ot 15 mo 50 %;
- npoeccuonanpubie KomnereHuuu (I1K) ot 20 o 80%.

4.1. ConepxaHue IMCUMILIAHBI

Pa3nes 1. Mexanunka

Kunemaruka. KunemaTuka nBH>XKeHUSI MaTEpUaAIbHONM TOYKHM B TpocTpaHcTBe. CrucTema oTcyeTa
U cucreMa KoopauHat. Paguyc-Bekrop. Pasnoxenue paauyca-BekTopa 1o € IMHMYHbIM opTaM. Ero mo-
nyib. TpaekTopus. Bektop nepemenienus. CpeaHsisa CKopocTb. MrHOBeHHas cKopocTh. [Ipoekiuu Bek-
TOpa CKOPOCTH Ha KOOPAMHATHBIE OCH. PaziojkeHne BEKTOpa CKOPOCTH IO EAMHUYHBIM opTaM. Moaynb
BEKTOpPa CKOPOCTH M €T0 CBS3b € MpoeKUUsIMU. IIyTh Kak onpeneneHHslii HHTErpajl OT MOAYJsS BEKTOpa
CKOPOCTH.

PaBHOMepHOE NBH)KEHHE. 3aBUCUMOCTh KOOPIWHATHI OT BPEMEHH IIPH PABHOMEPHOM JIBH)KEHUH.
PaBHOyCcKOpeHHOE ABMXKEHME. 3aBUCUMOCTh KOOPJAUHATBI M CKOPOCTH OT BPEMEHHU IIPU PaBHOYCKOPEH-
HOM JBUKCHUMU.

Bekrop yckopeHus u ero Moayib. Pa3iioxkeHue BEKTopa yCKOPEHHS 110 €AMHUYHBIM opTaMm. Llen-
TPOCTPEMUTEIBLHOE U KacaTeabHoe ycKopeHus. LleHTp u paanyc KpuBH3HBI TpaekTopuu. BeiBoa ¢op-
MyJI AJ11 HEHTPOCTPEMUTENBHOIO U KacaTEJIbHOTO YCKOPEHUH.

Kunematuka qBHKEHUSI MaTEPUATILHOM TOUKH 110 OKPY>KHOCTH. Y T0JI moBOpoTa. CpeaHss yriioBas
CKOpOCTb. MIHOBEHHAs YIJIOBasi CKOPOCTh. YTJIOBOE YCKOpEeHHE. PaBHOMEpPHOE ABM)KEHHUE IO OKPYXK-
HOCTH. 3aBHCHUMOCTH yIJla OT BPEMEHH MPU paBHOMEPHOM JBHKeHUU. [lepuon oOpaiieHus: TOYKU 1O
OKPY>KHOCTH U €r0 CBSI3b C YIVIOBOM CKOPOCTbIO. PaBHOYCKOPEHHOE IBUYKEHHUE MO OKPYKHOCTH. 3aBU-
CUMOCTbB yIJIa U YIJIOBOM CKOPOCTH OT BPEMEHH MPHU PAaBHOYCKOPEHHOM JBHUKEHHUH. BEKTOp yrioBoit
CKOPOCTH.

JAnHamuka maTtepuaiabHoOil TOYKH. 3akoHbl HbroTona. Bropoit 3akon HeroTona. Hauanbhbie
ycioBus. Mnynsec. MoMeHT uMnyinbca. 3aKOH U3MEHEHUST MOMEHTAa UMITYJIbCa ¢ TEUEHUEM BPEMEHM.
MomeHT cuibl. [leuo cumbl. 3aK0H COXpaHEHU MOMEHTA UMITYJIbCa MaTEPUATIbHON TOYKH.

Pabora nocrosiHHOM cuitbl. PaboTta kak kpuBonuHeiitHbIi uHTErpan. Kunernueckas sueprus. Cesi3b
MPUPAIICHHUS] KHHETUYECKON YHEPTUHU ¢ PabOTOM Criibl. MOITHOCTD.

[Tonnas Mexanuueckast SHEPrUsi. 3aKOH U3MEHEHUS MTOJTHOW MEXaHHUYECKOW YHEPTUU C TEUEHHEM
BpEMEHU. 3aKOH COXPaHEHHMS MTOJTHOM MEXaHUYECKOW SHEPTUH.

JAuHaMuKa TBepaoro rena. BpamieHue TBepAOro Teiaa BOKPYT HEIOABUKHOM ocu. MOMEHT UM-
IyJIbca TBEPAOro Tesa. MoMeHT uHepiu. OCHOBHOE ypaBHEHUE BPAIIaTEIbHOTO JBUKEHUS. MOMEHTBI
nHepuuu npocteix Ten. Teopema Ll teiinepa. CtaTuka. Y ciloBusi paBHOBECHUS TBEPIOTO TeENA.

Koaebanus. [lepuonnueckne konedbanus. Yacrora. [lepuoa. 'apmonuveckue xosnebanus. Am-
wmtynaa u ¢asa. uddepenunansnoe ypaBHeHHE rapMOHMUYECKUX Koniebanuil. OnpeneneHne aMIuim-
TyABl U1 HAYaJIbHOU (pa3bl KoyieO0aHU U3 HAYaJIbHBIX YCIIOBH.



[pyxunneiii MasTHUK. Cuna ynpyroctu. 3akoH ['yka. DHeprus 1eopMHUPOBAHHON MPYKHHBI.
YpaBHeHUE NBMKCHUS TIPYKUHHOTO MasTHUKA. YacToTa KoeOaHui MPY)KMHHOTO MasgTHUKA. DHEPTHUs
MPY>KUHHOTO MasTHHUKA. 3aKOH cOXpaHeHUus >Hepruu. DU3NUecKuid M MaTeMaTUYeCKU MAasTHUKH.
YpaBHEHUE IBUKEHUS.

Ob6opoTHsblil MasTHUK. [IpuBeieHHast AnmuHa pu3udeckoro MastHuka. LlenTp kauanus. M3mepenue
YCKOpEeHUsi CBOOOAHOTO MaICHHUS.

CneuunajbHasi TeOpUs OTHOCUTEJIbHOCTH. [[puHiinn oTHocuTenbHOCTU. [IprHIIMT MOCTOSIHCTBA
ckopoctu cBeta. [IpoctpancTBO-BpeMs MUHKOBCKOro. MupoBasi TuHUs dacThilbl. CBETOBOM KOHYC.
[IpeobpaszoBanus Jlopenma. BeiBoa mpeobpazoanuii Jlopenna. Untepsan. CodctBeHHOE Bpemsi. OTHO-
CUTEIHFHOCTHh BpeMEHH. Bpemsi )KM3HU paciaiaroieics djeMeHTapHo YacThIlbl. [lapamoke 6M3HEIOB.
[IpeoOpa3oBaHusi CKOPOCTEH.

Pa3nesn 2. MosekyasipHas (pM3MKa M1 TEPMOIUHAMHUKA

Kunernyeckasi Teopusi pABHOBECHOI'0 MeaJbHOrO rasza. KonueHnrpanus Mosekyin. OyHKus
pacnpeziesieHus: MOJIEKYJ B IPOCTPAaHCTBE U 10 ckopocTsaM. Cpennue ckopoctu. JlaBnenue raza. Ilpu-
OJIMKEHHOE BhIpaKEHHUE JJIsl CPETHETO YKCIa yIapoB MOJIEKY O CTeHKY. CBS3b IaBJIEHUS CO CPETHUM
3HAUEHUEM KBaJpaTa CKOpOCTU MoJIeKylbl. OCHOBHOE ypaBHEHHE KMHETUUECKOM Teopuu rasza Pacrpe-
nexenne Makcseiia — bonbiiMana.

TepMoguHamMuka uaeaabHOro rasza. Monp BemiectBa. Yucno ABoragapo. MossipHas macca.
VYpaBHeHHE COCTOSIHUA HaAcaIbHOTO ra3a. 3akoH JlanbToHa. CpenHsisi SHeprus MOJIEKYJbl. BHyTpeHHsIs
SHEPrus nAcalbHOTrOo ra3a. Mzoxopuueckuii nponecc. TenI0eMKOCTh HAEATIBHOTO ra3a pU OCTOSHHOM
obweme. Uncro crerneneit cBo00 161 MoJieKyibl. PaBHopactipenenenue sHeprun [10 creneHsm cBoOOIbI.
N3ob6apuueckuii mpouecc. TemmoeMKocTs neaIbHOro ra3a Npu NOCTOSHHOM JlaBieHuu. M3orepmude-
CKHI Tiporiecc. AnnabaTHIECKU MPOIEecc. DHTPONUS UIeaTbHOTO ra3a. DHTPOIHUS HACAIbHOTO raza u
BTOPOE HAYaJI0 TEPMOIUHAMUKH.

SIBienust mepeHoca B razax. HepaBHoBecHbIE cOCTOsIHUS Ta3a. JIokalibHOE TEPMOJMHAMUYECKOE
paBHoBecue. CpeaHsist JITMHA CBOOOAHOT0 Ipodera Mosekysbl. ItoTHOCTh moToka Monekyi. Juddy3us
ra3oB. 3akoH ®uka. Koappunment nuddysun. Beisog 3akona ®@uka. Ypapaenue nuddys3uun. Bsaskocts
ra3oB. 3akoH HetoroHa. Koaddumment Bs3koctu. BeiBoa 3akoHa HeI0TOHA [JIs1 CHITBI BSI3KOTO TPEHUS.
TennonpoBoaHocTh ra3oB. 3akoH Oypre. KoaddumueHT TemmonpoBoHOCTH.

PeanbHble razpl. MexxMoneKymspHoe B3auMmoieiicteue. YpaBHenue Ban-nep-Baanbca. O6ocHo-
BaHue ypaBHeHUs BaH-nep-Baanbca. BHyTpeHHss SHEPTHS peaibHOTo rasa.

Pa3nen 3. DjeKTpUYecTBO U MArHETU3M

ITocTosiHHOE dJIeKTPHYECKOe MoJIe B BAKYyyMe. DJIEMEHTapHbIE YaCTULIbI, UMEIOLINE AIEKTpUYe-
CKMH 3aps/1. DJIIEMEHTaAPHBIN JIEKTPUUECKUI 3apsil. 3aKOH COXPaHEHHUS 3apsijia M30JIMPOBAHHON MaKpo-
CKOIMYECKOM cucTembl. B3aumoeiicTBue AByX ToueuHbIX 3apsioB. Cuna B3aumozeictaus. [loreniu-
anbHas SHEPI'us B3aNMOJCHCTBHE ABYX TOUEUYHBIX 3apsA0B. JlefiCTBUE CHCTEMBI 3apSKEHHBIX YACTHI] Ha
npoOHBIA 3apsan. 3akoH KynoHa u mpuHIUN cynepno3unuu. HanpskeHHOCTh AJIEKTPUYECKOTO TOJIS.
3akoH KyioHa v npuHIUI CyNepno3UIMKU AJ1sl HAanpsiAKEHHOCTH. [[oTeHIman 3J1IeKTpuyecKoro nossl. 3a-
koH KynoHa v mpuHIuN cynepno3uuuu ais noreHuuana. COOTHOIICHHE, CBS3BIBAIOIIEE HAIPSKEH-
HOCTB 1I0JIA U MoTeHuuan. ['paiuenT noreHuumana.

Pabora mpu mepemenieHuu 3apsaa B MOCTOSHHOM JJIEKTpUYecKoM moje. Llupkymsiius BekTopa
HaIPsKEHHOCTH IMOCTOSTHHOTO 3JIEKTPUYECKOro NoJisA. CHIIOBBIE TMHUU U SKBUIIOTEHIIUAIBHBIEC TIOBEPX-
HocTH. [ToTOK BEeKTOpa HANpPsSYKEHHOCTH 3JEKTPUYECKOro nojsi. [IoTok BeKTopa HANpsKEHHOCTH OIS
TodyeuHoro 3apsiga. Teopema ["aycca. [Ipumenenust reopemsl ["aycca. DnekTpudeckoe moie OeCKoHe -
HOUM paBHOMEPHO 3apsSKEHHOU MIOCKOCTU. DJICKTPUUECKUE TOJIS 3apsHKEHHBIX c(hepsl, Iapa U [UINH-
npa. OCHOBHBIE YpaBHEHUS 3JIEKTPOCTATUKU B MHTETPaIbHOMN (opMe.

ONEKTPUYECKUN TUIOIb U CO3/1aBa€MOE UM 3JIEKTPUUECKOE MOJ€. DIEKTPUUIECKOE MOJIE TOUEU-
HOTO AuMnoJis. BeiBoa Gopmy:n ais HapsHKEHHOCTH TOJIS U MOTeHIMAaNa. DJISeKTPUUECKU MOMEHT JH-
TOJIsl.



DyleKTpUYeCKoe MmoJie B AU3JIeKTpPUKax. [loispHble U HENOIsIpHbIE MOJEKYJIbl. DJIEKTPUUECKUM
MOMEHT MOJIEKYJIbI. JIUI0Ib BO BHEITHEM JJIEKTPHUYECKOM I10JIE.

[Monspuzanus nusnektpuka. CBOOOAHBIE U CBsI3aHHBIC 3apsbl. [lonspru3oBanHOCTE. [loBepxHOCT-
Has IJIOTHOCTb CBSI3aHHBIX 3apSA0B U €€ CBSI3b C BEKTOPOM ITOJISIPU30BAHHOCTH.

IIpoBOAHUKH B MOCTOSTHHOM 3JIEKTPHYECKOM MoJie. Hocurenu 35eKTpuueckoro Toka. DIeKTpo-
craTudeckas MHAyKuus. MHaynupoBaHHsble 3apsabl. Pacnipenenenue 3apsioB B M30JIMPOBAHHOM IIPO-
BogHUKe. [loBepXHOCTHasI ITUIOTHOCTh 3apsana. [IoCcTOSHHOE 3JIEKTPUYECKOE MOoJie€ B MU30JUPOBAHHOM
MIPOBOJIHUKE. ['paHNYHBIEC YCIOBHS HAa MOBEPXHOCTH MPOBOAHUKA. DIIEKTPUUECKASI EMKOCTh 3apsyKEH-
HOT'O IPOBOJHUKA. EMKOCTH MPOBOSIIETO 11apa, OKPY>KEHHOTO OAHOPOJAHBIM AUAJIEKTPUKOM. DHEPrUst
3apsKEHHOTO MPOBOAHMKA.

Konpencaropsl. Hanpsikenue. EMkocts konaeHcaropa. [lnockuii konaencarop. BeiBoa popmynb
JUTS1 EMKOCTH IIJIOCKOT0 KOHJIEHCATOPA, 3aII0JTHEHHOTO OAHOPOIHBIM IUAJIEKTPUKOM. DHEPIHs 3apsKEH-
HOTO KOHJIeHCaTopa. BeiBoa (hopMyIibl 17151 SHEpPTUHU 3apsHKEHHOTO KOHIEHCATOpa. DHEPIHsl dJICKTpUYe-
CKOTO I0JIs B IVIOCKOM KoHeHcarope. [moTHocTs 3Heprun. CoequHenns KOHIEHCAaTOPOB.

DiIeKTpr4YecKuii TOK. TOK MPOBOMMOCTH U KOHBEKTUBHBIN TOK. BekTop miotHocTH Toka. Cuila
ToKa. BeiBost hopMyIibl, CBA3BIBAIONIEH IIIOTHOCTh TOKA M CPETHIOI0 CKOPOCTh HOCUTENIEH TOKa. 3aKOH
COXpaHeHHUs 3apsiia. BeIBoj ypaBHEHUs HEMPEphIBHOCTH. 3akoH OMa 1S yyacTka menu B quddepes-
[IUATLHON M WHTErpaibHON GopMax. BeiBox 3akona OMa aiisa ydactka nenu. CoeTuHEeHUs TPOBOTHU-
KOB. [ITOTHOCTh KOHBEKTHBHOTO TOKa B 3apsDKCHHOM IIWJIMHIIPE, BPALIAIOIIEMCS BOKPYT COOCTBEHHOM
OCH.

Croponnue cuibl. PaboTra CTOPOHHUX CHII TIPU MEPEHOCE HOCUTEINS TOKA. DJIEKTPOJBIKYINAS
cuia. HanpspkeHue Ha HEOHOPOJIHOM y4yacTKe 1enu. 3akoH OMa 111 HEOJTHOPOIHOTO y4acTKa LEMH.
3axkon Oma ams nonHoi nenu. [pasuna Kupxroda u npumep ux npumenenus. 3akod /xoymns — Jlenna
B nuddepeHnmanibHoN 1 HHTErpalibHON (hopmax. MOIIHOCTh TOKA U yieJbHass MOIITHOCTh TOKa. BrIBOT
3akoH /oy — Jlenna.

Llemnp, cocrosinias U3 KOHAEHCATOPA U MTPOBOJIHUKA. 3aBUCUMOCTh OT BPEMEHH TOKA B L[N U 3a-
psila Ha KOHJEeHcaTope. 3a/iaya O TOKE YTEUKH KOHJIEHCATOpA.

IlocTosiHHOE MarHUTHOE M0JIe B BakyyMme. 3akoH bruo-CaBapa-Jlaniaca v npuHIMI CyNepno3u-
M. MarauTHoe moJie KpyroBoro Toka. MaruutTHast UHIyKUHUsS B IEHTpE BUTKA. PacueT nHAYKIIMU mMar-
HUTHOTI'O TOJIsI KPYrOBOrO TOKA HA OCH BUTKA. PacdyeT MHAYKIIMM MarHUTHOIO TOJI HA OCU COJIEHOU]1a
KOHEYHOU JUIMHBL. MarHuTHOE MOJIE MPSAMOT0 OTPE3Ka C TOKOM.

[ToTOK M HUPKYNSIUSA BEKTOpa MarHUTHOM MHAYKUMU. OCHOBHBIE YPAaBHEHUSI TEOPUH MOCTOSH-
HOTO MarHUTHOTO TOJII B UHTETpaJIbHOM (hopme. MarHUTHOE T0Jie OECKOHEYHO JJITUHHOTO COJICHOUIA.
MaruuTHO€E 1moJie mpsAMoro Toka. BzauMmoserictBue TokoB. MarHuTHOE MoJie 3apsHKEHHOTO HMJIMHPA,
BPAIAIOIIErocsi BOKPYr COOCTBEHHOM ocH. OmnpeneneHue eMHNLBI cruilbl Toka B cucreme CH. Borumc-
JIEHUS JICKTPUYECKOM W MarHUTHOM MOCTOSTHHBIX. MIX CBS3b cO ckopocThio cBeTa. BeiBoa muddepen-
LIUATBHBIX YPABHEHUN TEOPUH MMOCTOSSHHOTO MAarHUTHOTO MOJISI.

JeiicTBMe MAarHUTHOIO MOJIS1 HA 3apPs/ibl M TOKM. MarnutHoe nosie. MaranutHas uaaykius. Cu-
JIOBbI€ TUHUM MarHuTHOTO noiist. Cuna Jlopenua. [IBukeHune 3apsskeHHOM YacTHIBI B OJHOPOAHOM U
ITOCTOSTHHOM MarHUTHOM 11oJie. BBIBOJ ypaBHEHUI IB>)KEHUS U UX pelIeHHE. J[BIKEeHUE BJI0JIb CUIIOBOM
JMUHUU. [[BUXKEHUE MO0 OKPY>KHOCTH. 3aBUCUMOCTh PaJiiyca OKPYKHOCTHU OT CKOPOCTU JIBUIKECHHSI 4Ya-
CTUILIbL. [[BHKeHre 0 BUHTOBOM juHUU. [llar u pannyc BUHTOBOM JIMHUU. [[BHKEHUE 3apsyKEeHHOMN Ya-
CTHIIBI B AJICKTPUUYECKOM U MarHUTHOM ToJisiX. Dddext Xomna. OnpeneneHre OTHOMICHHS 3apsia dJIeK-
TpPOHA K €ro Macce METOJ0M MarHeTpoHa.

JleiicTBrEe MarHUTHOTO MOJIs1 HAa MPOBOJHUK ¢ TOKOM. Cuna Amnepa. KoHTyp ¢ TOkOM B MarHur-
HOM 1oJie. MarHUTHBI MOMEHT.

DJIeKTPOMAarHUTHasi HHAYKIHUA. MarHUTHBIN IOTOK Yepe3 MOBEPXHOCTh, HATSIHYTYIO HA KOHTYP.
3akon Papazes u npaBuiio JleHna. DIEKTpOABIKYIAA CUIa MHAYKIUMU. 3akoH Dapajes U COOTBET-
CTBYIOLIEE eMy ypaBHeHHEe MakcBeiia. DJIeKTPOABUKYIIAs CUJla B IPOBOJHUKE, ABUKYILEMCS B Mar-
HUATHOM Tnojie. CaMOMHAYKIUA. DIEKTPOABMKYIIAs CHUJIAa CAMOMHAYKUWH. IHIYKTUBHOCTE KOHTYpa.
Hemnb, cocrosias U3 MPOBOJIOYHON KaTYIIKU U MPOBOJHKUKA. 3AaBUCUMOCTb CHJIBI TOKA B IIEMU OT Bpe-



MEHU. DHEPIUsi MarHUTHOTO NOJIS B KaTyIKe. Buxpepoe anekTpuueckoe noe B coaeHonae. MaaykTus-
HOCTbh COJICHOMJA. DHEpPrusi MarHUTHOTO MOJIS B 3allOJTHEHHOM BELIECTBOM coJieHouze. [lnoTHoCTh
SHEpruyu MarHuTHOro nosst. Toku Dyko.

DJIeKTPOMarHuTHbIE KoJiebanus. ['apmonndeckue konedbanus. KomebaTenpbHbIM KOHTYD, COCTO-
SN U3 KOHJEHCATOpa U KATYIIKU WHAYKTUBHOCTH. BBIBOA ypaBHEHHS KOJICOAHWMI HAMPSIKCHHS HA
oOKJIaZKax KOHIEeHCAaTopa. 3aBUCUMOCTH OT BPEMEHU CHJIbI TOKA B KOHTYpE, HAIlPsDKEHUS U 3apsijia Ha
oOkyankax KoHaeHcaropa. Yacrora konebanuii. @opmyna TomcoHa. DHeprusi KoyiedaTeabHOTO KOH-
Typa. 3aKOH COXPaHEHHUsI SHEPIUH.

DJIeKTPOMAarHuTHoe noJje. Y paBHeHuss MakcBeluia B HHTErpaabHOU U quddhepeHnnansHoi hop-
Max. [ImoTHOCTh TOKa cMenienus. Bektop YmoBa — [loliTunra.

Pasznea 4. OnTuka

BosHoBast onTuka

Nurepdepenuns. CiioxxeHue BOJIH U KoJIeOAaHUN. AMIUTUTY/a CYMMBI IByX TAPMOHHYECKUX KO-
nebanuii. MurencuBHocts. Korepentnocts. HTEpdepeHIys cBeTa OT ABYX TOYEYHBIX HMCTOUYHHUKOB.
HNuTtepdepenninonnas kapTtuHa. PacmpeneneHre MHTCHCUBHOCTH CBeTa Ha 3KpaHe. MHTepdepeHius
JBYX TUIOCKUX BOJH. VIHTepdepeHIns cBeTa B TOHKHX TuleHKax. MHTepdhepoMeTpsl.

Jundpaknus. [puanun [oiirenca — @penens u npuHIUN cyneprno3uiuu. [ papudeckuii MmeTon
CJIO’KEHHS TapMOHUYECKUX Konebanuid. Jludpakuus cBera Ha KpyrioMm oTBepcTuu. 3oubl @penens. u-
¢dpakuus cBera Ha aucke. udpakuus Ppaynrodepa. Judpakmus ceera Ha menu. Judpakimonnas
pemrerka. JludpakironHas penieTka Kak ClieKTpabHbBIN mpruoop.

Honsipu3anust cBera. DJUIMNTUYECKAs W JIMHEHHAs MOJSAPU3ALUs dJEKTPOMArHUTHOW BOJIHBI.
Bomnna, nonsipusoBaHHas 10 Kpyry. ECTECTBEHHBIN, MOJISIPU30BAaHHBIM U YACTUYHO MOJSIPU30BAHHBIN
ceeT. Crenenp nojspuszanuu. [lonspuszanusa cBeta npu OTpakKE€HUH U MPEIOMIIEHUHU. YToJ bproctepa.
[Tonspu3anus cBera MpH ABOHHOM JydenpenomieHnu. 3akoH Mamtoca. UHTepdepeHns noaspu3oBan-
HBIX JTy4eH.

KBanroBas ontuka

TemnoBoe ndiyuenue. BzanmoneiicTBre U31y4eHUs C BEIIECTBOM U €TI0 XapaKTEePUCTUKHU. JHEP-
reTudeckas CBeTUMOCTh. McmyckarenbHasi criocoOHoCTh. llormomarensHas cnocoOHOCTh. OcBeleH-
HOCTB [TOBEPXHOCTH U30TPOITHBIM U3iIydeHUEM. [IT0THOCTh S3HEpruy n3ny4eHus. 3aKOHbI PABHOBECHOTO
TeruioBoro u3nyueHus. 3akoH Kupxroda. @opmysna ITnanka. 3akon Credana — bonbimana. 3akoH cme-
nieHus: Buna.

®otonbl. Dotonbl. IMnynbe 1 sHEprus Gpotona. @otospdext. BonbramnepHas xapakTepucTuka
BakyyMHOTo (porosnemenTa. 3akoHbl hoTodddekra. TopMo3HOE peHTreHOBCKOE M3iydeHue. ekt
Komnrona. JlaBnenue cBeta. OnbiThl JleOeneBa. JlaBieHne myyka cBeTa.

Pa3nen 5. AtomHas pusuka

bopoBckas teopusi aroma. Criektp u3inydeHus aroma Bojgopoaa. @opmyna bansmepa. [1nane-
TapHas Mojeb atroMa. OneiTel @panka u I'epua. Teopus Bonoponononodnoro nona. [locrynarsr bopa.
CxopocTh U panuyc opOUTHI deKTpoHa. CIEKTp SHEPTUi MIEKTPOHA. Y POBHH 3HEpruu. Mcnmyckanue u
IIOTJIOLIEHUE CBETA aTOMOM.

OcHOBBI KBaHTOBOII MexaHuKM. KopyCKysipHO-BOJIHOBOM nyanu3M. Bonuel ne bpoitnsa. @op-
Mynbl e bpoitns. Jludpakuus >1eKTpOHOB M HEMTPOHOB B KpHcTaiiax. BonHoBas QyHKius u ee
cMmbici. YpaBHenue [lIpenunrepa. Bonna ae bpoitns kak pemenune ypaBHenue lllpenunrepa nis cBo-
6oxHOI yacTuupl. HeonpeaeneHHOCTH KOOPAMHATEI U UMITySIbca. COOTHOIIEHUE HEONPEIeICHHOCTEH.
VYpasuenue llIpeaunrepa st craimoOHapHbBIX COCTOSIHUNA. CTIEKTp SHEPTUM.

Ctpoenne aroma. ATOM BOJIOpOJia B KBAHTOBOM MexaHuke. CHEKTp SHEPruil 3neKTpoHa. JHep-
reruyeckre ypoBHU. [loTeHIManbl BO30yxAeHUS 1 HOHU3aluu aroma. [IpocTpaHcTBEeHHOE KBaHTOBA-
Hue. KBanTtoble uncna. CpaBHenue ¢ teopueit bopa. 'mpomarautHoe otHomeHne. CIMH 3J1€KTPOHA.
MHOTr0371eKTpOHHBIEC aTOMBI. DJIEKTPOHHBIE KOHpUTYparuu. [lepnoandeckas cucrema aneMeHToB MeH-
neneeBa. DNeKTpoHHbIe o0onouku u cinou. [Tpuranumn [Taymu. Oneit lltepHa u 'epnaxa. Dddekr 3ee-
MaHa.
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®Du3uka aToMHOro sigpa. CoctaB M XapakTEPUCTUKU aTOMHBIX sifiep. CaMOnpon3BOIBHBIN pac-
MaJl YaCTULbI. Y CJIOBHE CAMONPOU3BOJIBHOTO pacnaaa. DHEPrus CBSA3U. Y IejibHas Heprus cBsizu. Ka-
nesbHask MOJENb sAapa. BeiBoa (opMyIibl, OMUCHIBAIONIEH 3aBUCUMOCTD YIENbHON 3HEPrUuu CBSI3U OT
MAacCOBOTO yucia. PanoakTUBHOCTh. 3aKOH paJOaKTUBHOIO pacnana. SnepHble peakiuu.

4.2. Conepxanue JeKIuii

Ounas ¢popma oOyueHus

JIEK- Kpatkoe coaeprkanue JeKIuu
185054

CKas MOJro-

o | KonmuectBo
[IpakTnue-

1. Beenenne. Knnemaruka MaTepuaJbHOH TOYKH U BPAIATEJILHOTO AIBUKe-
HHS.

[Ipenmer u 3anaun Kypca ¢usuku. Pu3nka Kak OCHOBA €CTECTBEHHOHAYYHBIX
3HaHU#. CBsA3b GUBHKH C CETLCKOXO03IUCTBEHHBIM MTPOU3BOACTBOM. Poib -
3MKH B OXpaHe OKpyxaroiei cpenbl. CTpykTypa Kypca (GPU3HKH.
MexaHnyeckoe IBM)KEHHE U €r0 OTHOCHTENBHOCTh. llepemenienne n myTsb.
Cxkopoctb, yckopenue. PaBHOMepHOe mNpsiMOiIMHENHOEe ABMXKeHue. PaBHO-
YCKOPEHHOE NPSMOJIMHEMHOE ABUKEHUE. YTJIOBOE IMEPEMEIIECHUE, YIJIOBast
CKOPOCTb, YIJIOBOE YCKOpeHHEe. PaBHOMepHOE MNPSMOIMHENHOE BUKECHHUE.
PaBHOyCKOpEHHOE BpalllaTelbHOE ABH)KEHNE

2. JlnHAMHKa MaTepruaIbHON TOYKH U BPAIIATEIbHOT0 ABHKCHUSI. 2
3akonbl HeroToHa. Baumopeiicteue Ten yepes nose. Buabl cuin B MeXaHHKe.
OuncTka ceMsiH 1Mo K03()HUIUEHTY TPEHUSI.

[TonsiTne MoMeHTa cuibl. MOMEHT MHEPLIMM 1 MOMEHT UMITYJIbCa TBEPAOTO
tena. Il 3axon HeroToHa aiis BpamarenbHoro AsmxeHus. Kunernueckas
sueprus. Teopema IlITeitnepa. ®opmysel paboTsl, MOITHOCTH. CBSA3b pabOTHI
¢ kuHeTnueckol 1 1Heprumneil. CpaBHEHNE OCTYNATEIBLHOTO U BPAIlATENb-
HOT'O JBUKEHUS 110 KHHEMATHKE, TMHAMHUKE, 3aKOHAM COXPaHEHUSI.

3. MexaHuveckue Koje0aHus U BOJHBI. ['apMOHHUYEecKHe KoiIeOaHus U uX na- | 2
pametpsl. CMelIeHne, CKOpoCTh, YCKOPEHHE MPU TapMOHUYECKOM Kojeba-
TeNbHOM JBWKeHuU. [lomHast sHEprus rapMOHMYECKHX KoieOanuil. Masr-
HUKHU (TIPY>KUHHBIA, PU3NUECKHUI, MAaTeMaTHYECKU). YTIIpPyrue TapMOHUYE-
CKHE BOJHBI (YpaBHEHHE BOJIHBI, (ha30Basi CKOPOCTh, UTMHA BOJIHBI, BOJTHOBOE
YHCJIO0).

4. OcHoBbl TepMoauHaMuKH. [lepBoe Havano tepmoauHamuku. [Ipumenenue | 2
[TepBoro 3akoHa TEPMOJIMHAMHMKHU K Pa3TMIHBIMUA3OMpOIEccaM. AuadaTHBIN +
nporuiecc. Huxn Kapno. KI1JI TennoBoit MmammHsl.
5. DJIeKTPOCTATUKA. 3aKOH B3aUMOJICUCTBHUS 3apsiIOB. DIEKTPUUECKOE MoJie U | 2
ero XapakTepucTuku. PaboTa mo mepemernieHuio 3apsiia B 3JIEKTPHUECKOM
oJie. +

6. MarnuTtHoe 1moJie ¥ TOK. MarHuTHoe noJie, €ro CBOMCTBA U XapaKTePUCTUKH. | 2
3akon Ammnepa. Cuna Jlopenua. BnusHrue MarHuTHOTO TOJIsl Ha GUOJIOTHYe-
CKH€ OOBEKTHI.
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7. I'eomeTpuueckasi 1 BoJIHOBasi onTuka. OTpaxeHue, NpeJOMIICHUE, MOrjio- | 2
menne cBera. Jucnepcus ceeta. Untepdepenmus ceera. Judpakmums cBera. +
[Tonspuzanus ceera.
8. AToMHasi u sifepHasi pusuka. Ctpoenue atoma. OnbiT Pesepdopna. Ksan- | 2
TOBBIE MOCTyJaThl bopa. Monens atoma Bogopoaa no bopy. CtpoeHue atom- +
HOTrO sifpa. PannoakTHBHOCTH. 3aKOH paloakTUBHOrO pacnaaa. EcrecTBen-
Hasl ¥ ICKYCCTBEHHAsl PaIMOAKTUBHOCTD. Sl IepHbIE peaKIIUH.
Hroro | 16 | 10%
3aouHas hopma oOydeHHS
o 3
Ne é 8 § é
JeK- KpaTkoe copepxanue JeKuuu E 3 E S
1002078 37| £8
Z & B
1. BBenenne. KunemaTnka MaTepuajJibHOi TOYKH M BpPamaTeJbHOro ABH- | 2
JKeHM .
[Ipenmer u 3agauun Kypca pusuku. Pu3nKa Kak OCHOBA €CTECTBEHHOHAYYHBIX
3HaHu#. CBsA3b QUBHKH C CETbCKOX03SIMCTBEHHBIM IIPOU3BOACTBOM. Poib ¢u-
3UKHU B OXpaHe OKpYykaromien cpenbl. CTpykTypa Kypca GU3HUKH. 4
MexaHnuyeckoe JBHKEHUE U €ro OTHOCUTENbHOCTh. [lepemerienne u myTh.
CkopocTb, yckopeHue. PaBHOMepHOe MNpsiMONIMHEIHOE IBUXKEHUE. PaBHO-
YCKOPEHHOE MPSIMOJIMHENHOE IBH)KEHHE. YTIIOBOE NEpeMelIeHHe, yrioBas
CKOPOCTb, YIJIOBOE YCKOpEHHE. PaBHOMEpHOE NPSAMOJIMHEHHOE IBUXKECHUE.
PaBHOYCKOpeHHOE BpallaTelbHOE ABHKEHUE
2. OcHoBbl TepMoanHaMuKH. [lepBoe Hauano TepmonnHaMuku. [Ipumenenue | 2
[TepBoro 3aKkOHa TEPMOJUHAMUKH K pa3TudHBIMHU30MpoIieccaM. AnrnabaTHBIN +
npouecc. Huxn Kapno. KI1J[ TennoBoit mammHsbl.
3. DJIeKTPOCTATHKA. 3aKOH B3aUMOJICUCTBHUS 3apsAJI0B. DJIEKTPUUECKOE Mojie U | 2
€ro xapakTepucTuku. PaboTa mo mepeMemeHuio 3apsaa B AJIEKTPHYECKOM +
noJie.
4. AToMHas u siiepHas ¢pusznka. Crpoenue aroma. OnsiT Pezepdopna. Kean- | 2
ToBbI€ TTOcTynaThl bopa. Mojens atroma Bogopoja mo bopy. Ctpoenue atom- 4
HOTO siApa. PagqnoakTuBHOCTE. 3aKOH paJuoaKTUBHOIO pacnana. EcrecTBen-
Hasl ¥ MICKYCCTBEHHAs PaIMOAKTUBHOCTD. Sl IepHbIE peaKlUu.
8
Hroro 10%
4.3. Conepxanue J1a00paATOPHBIX 3aHATHI
Ounas dhopma oOydeHHst
Ne . 88| &2
HaumenoBanue 1abopaTopHbBIX 3aHATHIA rS| E6
/o EF| E&
g | E¢

BBoansiit uncrpykraxk no Th. Onpenenenue norpemHoCTed H3MEpEHU.
OmnpenesneHre IOTHOCTU TeJl MPaBUIIbHONW T€OMETPHUECKON (hOpMBI

W3ydyeHne rapMOHNYECKHX KOJIeOaHUI ¢ MOMOIIBI0 MPYKMHHOTO MasiTHUKA
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3. | 3yueHune 3aKoHa COXpAHEHUS U MPEBPAICHUS SHEPTUU 2 +
4. | OnpeneneHre MOMEHTA HHEPIIUU METOAOM KPYTHUIIHHBIX KOJICOAHMIA 2 +
5 OnpeneneHrie S5KBUBaJICHTHOTO COMTPOTUBJICHUS TIPH MOCIIEA0BATEILHOM U Mapall- ) N
" | IeNbHOM COEIMHEHUSX
6. | Onpenenenue moayns FOrra Mmerogom nedopmaruu n3ruda 2 +
7 Omnpenenenne Gokyca U ONTHUECKON CHIIBI COOMPAIONIEH U paccenBaroIen ’ N
" | TUH3BI
3 Nzydenue siBneHust Tupakivy 1 U3MEPEHHE JUTHHBI CBETOBOM BOJHBI C TIOMO- ) N
" | mpro TuPaKITMOHHON PEIETKA
HUtoro | 16 | 20%
3aounas hopma oOydeHHS
=
Ne . 88| 2¢
HaumeHnoBanue 1a00paTOpHBIX 3aHATUN TS| Eo
/11 EF| 2 &
& |2
=
1 BBognsiit uncrpykraxk no Th. Onpenenenue norpemHoCcTed H3MEpEHU. 5 4
" | Onpenenenrie MIOTHOCTH TEN MPABUIHLHONW T€OMETPUUYECKON POpMBI
2. | M3ydyeHne rapMOHMYECKUX KOJIEOAHUN C TIOMOIIBIO MPYKMHHOTO MasiTHUKA 2 +
3. | M3ydeHue 3aK0Ha COXpaHEHHUsI U IPEBPALCHMSI SHEPTUU 2 +
4 Nzydenue sBneHus: upakiny 1 U3MEPEHHE THHBI CBETOBOI BOJHBI C TIOMO- ) 4
" | mpro TUPaKIMOHHON PEIETKA
Hroro | 8 | 20%
4.4. Copepxxanue NpaKTHYECKHUX 3aHATHH
Ounas dhopma oOydeHHst
) 3
e |23
Ne . 82| 2°¢
HanMeHnoBaHue MPaKTUYECKUX 3aHATUN TS| Eo
/1 EF| E&
S 2t
=
1. | Kunemaruka npsiIMOJIMHENHOTO IBUYKEHHS] MAaTEpUAJIbHON TOYKU 2 +
2. | JluHamuKa JBUKEHUS TeJ MO HAKJIOHHON MIOCKOCTH 2 +
3 JlnHamMuKa NBUKEHHS CBA3aHHBIX TEJ HUTHIO, IEPEKUHYTOM Yepe3 HEBECOMBIM ) 4
" | 6Iok.
4. | KuaemaTtnka v JuHAMUKa TAPMOHHYECKUX KOJIeOaHU 2 +
5. | IlepBsIii 3aKOH TEPMOAMHAMHKH M €T0 MPUMEHEHUE K pa3IndHbIMH30MpoIeccam | 2 +
6. | DnexTpocraruka 2 +
7. | OnTuka 2 +
8. | AnepHas dusuka 2 +
HUroro | 16 | 20%

3aounas hopma oOydeHHS

[TpakTHyeckue 3aHATUS HE IPEAYCMOTPEHBI YUCOHBIM IIJIAHOM

4.5. Buabl u coaep:kaHue caMOCTOATEIbHON padoThl 00yUaromuxcst

4.5.1. Buasl caMOCTOSATENBbHOM pabOThI 00yJaIOINXCs
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KomnnuectBo yacoB

. OoYHas
Bunpl camocTosTensHON paboThl 00yUJaromuxcs

YCHUA

dbopma 00y-

3ao4yHas hopma
oOyueHus

[ToaroToBka k 1a00paTOPHBIM 3aHATHUSAM U K 3aLIUTE JIaOOpaTop-

HBIX paboT 27

27

BrinonHenue KOHTPOJIbHON PabOTHI -

27

CaMocCTOsITENIbHOE U3YUYEHHE OTJIENbHBIX TEM U BOIIPOCOB 27

28

IToaroroBka K MPOMEXKYTOYHOM aTTECTAUHI 6

6

HToro 60

88

4.5.2. ConepxaHue caMOCTOSTEIIbHONW pabOThI 00yUYatOIIHUX CS

KomanuectBo

qacoB

/i HanmenoBanue Tem 1 BOpocoB

ouHas popma
o0yueHus

3a04yHas

¢dopma
00yueHUst

1. | Kunernyeckasi Teopusi paBHOBECHOI0 HaeaJbHOro rasza. Kon-
LeHTpauus MoJieKysl. OyHKIMA pacipenesIeHUst MOJIEKYJI IIPOCTpaH-
cTBe U 1o ckopoctsaMm. Cpeaaue ckopoctu. [laBnenue raza. [Ipubnm-
YKEHHOE BBIPA)KEHUE AJIS1 CPEIHETO YUCIIa yIapOB MOJIEKYJI O CTEHKY.
CBs13b AaBlIEHUSI CO CPETHUM 3HAUE€HUEM KBaJpaTa CKOPOCTH MoJe-
Kysbl. OCHOBHOE ypaBHEHHME KMHETUYECKOW Teopuu rasa Pacnpene-
neHne Makcsema — bonbiiMana.

12

17

2. | TepmoanHamMuka uaeajbHoOro raza. Mosp BemectBa. Yucio ABo-
raapo. MoisipHasi Macca. YpaBHEHHE COCTOSIHUSI MJI€aJIbHOTO rasa.
3akoH [lanbroHa. CpenHsas sHEprus MoJeKyJibl. BHyTpeHHsIsI 3HeEp-
rus uaeanbHoro raza. M3oxopuueckuit npouecc. TermioeMKoCcTh uie-
QIBHOTO Ta3a MPU MOCTOSHHOM o0beMe. UHCIo cTeneHeil cBOOOIbI
Mouiekyibl. PaBHopacnpenenenue suepruu 110 creneHsM cBOOOIBI.
N3obapuueckuii mponecc. TemmoeMKOCTh UACAITBHOTO Ta3a IpH I0-
CTOSTHHOM JAaBiieHUH. M30oTepMudeckuii mpomecc. AnnadaTHdecKuid
npoiiecc. DHTPOMNHUS UACANBHOTO Tra3a. DHTPOMUS UJI€aTBbHOTO raza
Y BTOPOE€ HayaJI0 TEPMOIUHAMUKHU.

12

17

3. | DaexTpuyeckuii Tok. Cuia Toka. BeiBoa ¢popmyiibl, cBs3bIBatoIIEH
IUIOTHOCTb TOKA U CPEHIOK0 CKOPOCTh HOCHUTEIIEH TOKA. 3aKOH COXpa-
HeHus 3apsina.CoequHeHs] MPOBOJHUKOB. [IOTHOCTH KOHBEKTHB-
HOT'O TOKa B 3apsPKEHHOM LWIMHIPE, BPAIIAIOLIEMCs BOKPYI COO-
cTBeHHOM ocu. CTopoHHUE CHIbl. PaboTa CTOPOHHUX CHII TIPH TIepe-
HOCE HOCHUTEIIA TOKA. DIEKTpOoABMKYyIIas cwia. HanpspkeHne Ha He-
OJIHOPOAHOM y4acTKe 1enu. 3akoH Oma ajisg nmosiHoi nenu. Mou-
HOCTb TOKA M Y/€JIbHAs MOIIHOCTh TOKA.

12

18

4. | JeiicTBHe MArHUTHOIO MOJIA HA 3apsAbl M TOKH. MarHuTtHoe
nosie. MaruuTtHast uHayKuusa. CHJIOBBIE JIMHUM MAarHUTHOTO IIOJIS.
Cuna JlopeHua. /IpukeHue 3apspKEHHOM 4YacTHIBI B OJJHOPOJHOM
Y TIOCTOSTHHOM MarHMTHOM II0JI€. JIBHyKE€HUE BIOIb CHIIOBOW JIMHUU.
JIBUKEHHE 1O OKPYKHOCTH. 3aBHCHMOCTb pajlyca OKPYKHOCTH

12

18
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OT CKOPOCTH JIBUJKE€HHs YacTHLbl. /[BHKE€HHE 1O BUHTOBOW JIMHHM.
[ITar u paguyc BUHTOBOM JUHUU. [IBUKEHUE 3apSYKEHHON YaCTULIBI
B JIEKTPUYECKOM M MATHUTHOM MOJsIX. OmpeneneHre OTHOLIECHUS
3apsa AJIEKTPOHA K €r0 Macce METOJIOM MarHeTpoHa. /[erictBue mar-
HUTHOTO ITOJISt

Ha NpOBOJHUK ¢ TokoM. Cuia Amnepa. KoHTyp ¢ TOKOM B MarHuT-
HOM 110Jie. MarHUTHBI MOMEHT.

5. | OcHOBBI KBAaHTOBOW MexaHHUKH. KopnycKyispHO-BOJHOBOW Aya-
mu3M. Bomubr ne bpoitnst. @opmynsr ne bpoitns. Judpakius smex-
TPOHOB U HEUTPOHOB B KpUCTaJUIaX. BoiHOBas QyHKIMS U €€ CMBICI.
Vpasuenue Ipeaunrepa. Bonna ae bpoitns kak penieHue ypaBHe-

o 12 18
uue lpenunrepa mis cBoOoHON yacTHIbl. HeonpeneneHHOCTH KO-
OpAMHATHI U UMITyJIbca. COOTHOILICHHE HEOMPEACICHHOCTEN. Y paB-
Henue llpenunrepa s cramoHapHBIX cocTosiHui. CriekTp 3Hep-
97078
HTroro 60 88

S. YueOHO-MeTOAHYeCKOe o0ecedeHrne CaMOCTOATEIbHOI padoThl 00y4al0IMXCs

YyebHO-MeToanueckue pazpadoTku umerorcs B Hayunoi6uOmmoreke ®I'BOY BO HOxHo-
VYpaneckuii 'AY:

1. JInnamMuka. 3aKOHbI COXpAaHEHHUS B MEXAHUKE [ DIIEKTPOHHBIN pecypc| : METO/I. YKa3aHHs IJIsl BbI-
MOJIHEHUS IPAKTHYECKUX B CAMOCTOSITENBHBIX paboT mo ¢usuke / coct. C. ¢. benoycosa ; KOxHo-
Vpansckuii 'AY, UactutyTt arposkosoruu .— Mmuacckoe: FOxno-Ypansckuii 'AY, 2017 .— 44 c. :
ui., Tabn. — bubnuorp.: c. 42 (9 Ha3zs.) .— 0,6 MB .— JlocTyn U3 JIOKaIbHOI ceTu

M ADhttp://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf .— JlocTym u3 cetu MHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf

2. Kunematuka [ DIeKTpOHHBIN pecypc] : METO/I. yKa3aHUsl Il MPAKTUYECKUX U CAMOCTOATEIbHBIX
pabot no ¢usuke / coct. C. C. benoycona ; FOxuo-Ypanbckuit 'AY, UHCTUTYT arpo3KOIOTHN .—
Muacckoe: IOxuo0-Ypansckuiit [AY, 2017 .— 28 c. : un., Tadn. — C npwit. — bubnuorp.: ¢c. 26 (6
Ha3B.) .— 0,5 MB .— JlocTyI U3 JIOKaJILHOU CETH

MAD http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf .— Jloctym u3 cern MHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf

3. DnekTpocTathka [DNeKTPOHHBIN pecypc] : METOMA. YKa3aHUs JJIsl BBITTOJIHEHUS MPAKTUYECKUX U Ca-
MOCTOSITENBHBIX padoT no ¢usuke / coct. C. C. benoycona ; FOxno-Ypansckuit 'AY, UacTUTYyT arpo-
skojorun .— Muacckoe: FOxuo-Ypansckuiit 'AY, 2017 .— 50 c. : uin., Tabn. — bubmmorp.: ¢. 47 (5
Ha3B.) .— 0,8 MB .— JlocTym u3 JjokaiabHOU cetr MAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf .— [loctym u3 cetn MHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf

4. IToCTOSTHHBIN STIEKTPUYECKUMN TOK [DIEKTPOHHBIN pecypc] : METO. yKa3aHUs JJIsl BEITOJIHEHUS
MPAKTUYECKUX U CAMOCTOSITENBHBIX paboT mo ¢usuke / coct. C. C. benoycosa ; KOxHo-Y panbckuii
I'AY, UacTtutyT arposkonoruu .— Muacckoe: FOxuo-Ypansckuii [AY, 2017 .— 44 c. : un., Tabn. —
bubnwuorp.: c. 41 (7 Ha3B.) .— 0,5 MB .— Jloctyn u3 nokanbHoi cetu UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf .— [loctym u3 cern MHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf

6.D0oH/ OLIEHOYHBIX CPEACTB /1JIsl MPOBeAeHUs
NMPOMEKYTOYHOM aTTeCTAlluM 00y4al0UINXCS
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JI1st ycTaHOBJIEHUST COOTBETCTBHUS YPOBHSI MMOJTOTOBKH oOydarommuxcs TpedoBanusim @I'OC BO
pa3paboTaH GOHJI OIIECHOYHBIX CPEICTB I TEKYIIErO KOHTPOJIS YCIIEBAEMOCTH M TIPOBEACHHSI TIPOMeE-
KYTOUHOH aTTecTanuu oOydarolmuxcs Mo JucHUIUIMHE. DOHJ| OLIEHOYHBIX CPEACTB MPEACTABIEH B
ITpunoxxennn Nel.

7. OcHOBHAs M IONOJHUTEJbHAS YUeOHasl InTepaTypa, Heo0OXoanuMmast
AJIS1 OCBOCHMS AU CHMILTUHBI

OcHOBHas 1 JOTIOJHUTENbHAS yaeOHas muTepaTypa umeercs B HayuHoit OubOmmoTeke M 3iek-
TpoHHOH MH(pOpMarmonHo-o0pazoBaTensHOU cpeae PI'BOY BO I0xno-Ypansckuit [AY.

OcHoBHas1 JInTEpaTypa
1. I'paboBckuii, P.1. Kypc pusuku [DnexTponHslii pecypc] : yued. mocoobre — IIEKTPOH. TaH. —
Cankr-IlerepOypr : Jlans, 2012. — 608 c. — Pexum mocryna: https://e.lanbook.com/book/3178
2. I'pabosckuii, P.1. CoopHuk 3a1a4 1o ¢puszuke [DIeKTpOHHBIN pecypce] : yued. mocodue — Diek-
TpoH. naH. — Cankrt-IlerepOypr : Jlansb, 2012. — 128 ¢. — Pexxum goctyna:
https://e.lanbook.com/book/3899

JonosHuTebLHAS JJUTEPATypa
1. Kanamaukos, H.I1. ®usuka. IHTEpHET-TecTUpOBaHNE 0Aa30BBIX 3HAHUM [ DIEKTPOHHBIN pecypc] :
yue6. mocobue / H.IT. Kamamuukor, H.M. KoxxeBHrkoB. — DnekTpoH. gan. — Cankt-IletepOypr :
Jlanb, 2009. — 160 c. — Pexxum noctyna: https://e.lanbook.com/book/172
2. Kypb6aues, 10.®. ®usuka : yuebHoe nmocodue / 10.®. Kypbaues. - M. : EBpazuiickuii OTKPBITHIN UH-
ctutyT, 2011. - 216 c. - ISBN 978-5-374-00523-3 ; To xe [Dnextponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=90773
3. by3ynosa, M. 0. ®u3uka : yuebnoe nocodbue / M. FO. Byzynosa, B. B. bouner. — Upkyrck : Up-
kyrckuit 'AY, 2019. — 96 c. — TekcT : anekTpoHHbI# // JIaHb : 37eKTpOHHO-O0MOIMOTEeYHasl CHCTEMA.
— URL: https://e.lanbook.com/book/133361
4. JIro6as, C.U. ®usuka : kype aexuuii / C.W. Jlro6as ; CTaBpOmodbCKUil TOCYIapCTBEHHBINA arpapHbIi
yHuBepcuteT. — CtaBponosib : CTaBpONOJbCKUNA TOCYAAPCTBEHHBIM arpapHblidi yHUBepcuteT, 2015. —
141 ¢ : oTabm., rpad., cxeM., Wil — Pexmm goctyma: 1O  TOAMNHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=438720

8. Pecypchl nHPpOPMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH «HTepHeT», HEOOX0AUMbIE
JJIS1 OCBOCHMS IU CIUTLTMHBI

1. EnnHOe OKHO IOCTyMa K y4eOHO-METOIUYECKUM pa3padoTkaM https://toypray.pd
2. 9BC «Jlanb» http://e.lanbook.com/

3. Yuuepcurerckas 6mdmuoreka ONLINEhttp://biblioclub.ru

4. HayuHnas snexTpoHHas 6ubnnoteka «eLibrary»http://elibrary.ru

9. MeToauveckne yKazaHus JJisl 00YyYAKOIIHUXCS M0 OCBOECHHUIO TUCIIHIIIMHBI

YyebHOo-MeToanuecKue pa3paboTku umerores B Hayunoit  OubnmoTreke u 3JeKTpoHHOM nH(Op-
MalroHHo-o0pa3zoBaTensHol cpene PI'BOY BO I0xHo-Ypansckuii [AY:

1. JInHamMuka. 3aKOHbI COXpPAaHEHUS B MEXAHUKE [ DJIIEKTPOHHBIN pecypc]| : METOI. YKa3aHHs IJIsl BbI-
MIOJIHEHUS IPAKTHYECKUX M CAMOCTOSITENBHBIX paboT mo ¢usuke / coct. C. ¢. benoycosa ; KOxHo-
Vpansckuii 'AY, UacTutyTt arposkosoruun .— Mmuacckoe: FOxno-Ypansckuii 'AY, 2017 .— 44 c. :
ui., Tabn. — bubnuorp.: ¢. 42 (9 Ha3zs.) .— 0,6 MB .— JlocTyn U3 JIOKaabHOI ceTu

M ADhttp://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf .— JlocTym u3 cetu MHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf
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2. Kunemaruka [DneKTpOHHBIN pecypc] : METOJ. YKa3aHUsl ISl MPAKTUYECKUX U CAMOCTOSITEIIbHBIX
pabort o ¢pusuke / coct. C. C. benoycona ; KOxxno-Ypanbckuii ['AY, MUHCTUTYT arpo’KoiI0ruu .—
Muacckoe: FOxuo-Ypansckuit TAY, 2017 .— 28 c. : ui., Tabn. — C npuin. — bubnuorp.: ¢. 26 (6
Ha3B.) .— 0,5 MB .— JlocTyn n3 JIOKAJILHOM CETH

MAD http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf .— JlocTym us cetu MurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf

3. DnekTpocTaTuka [DIeKTpOHHBIN pecypc] : METO/I. yKa3aHUsl JIsl BHITTOJIHEHHS PAKTUYECKUX U ca-
MOCTOSITENBHBIX paboT no ¢usuke / coct. C. C. benoycosa ; IOxuo-Ypansckuii 'AY, UuctutyT arpo-
skosoruu .— Mmuacckoe: KOxuo-Ypanbckuiit [AY, 2017 .— 50 c. : un., Tabn. — bubnuorp.: ¢. 47 (5
Ha3B.) .— 0,8 MB .— Jloctyn 3 nokansHOM cet MAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf .— JlocTym u3 cetu MurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf

4. TIocTOSIHHBIN 3JIEKTPUUECKHUI TOK [DNEKTPOHHBIN pecypc] : METO/. YKa3aHUs IJisl BHITOJHEHUS
MPAKTHYECKUX U CAMOCTOSTENBHBIX paboT mo ¢usuke / coct. C. C. benoycosa ; FOxHo-Y panbckuit
I'AY, Uuctutyt arposkonoruu .— Muacckoe: FOxuo-Ypansckuit 'AY, 2017 .— 44 c. : ui., Tabn. —
bubmuorp.: c. 41 (7 naszs.) .— 0,5 MB .— Jloctyn u3 nokanpHoM cetn UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf .— JlocTym us cetu MurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble TP OCYILIeCTBJICHUH 00Pa30BaTEJIbLHOTO
npouecca no AMCHUILVINHE, BKIIOYAs NepevyeHb POrpaMMHOro odecrnedyeHusi H HHPOPMALMOH-
HBIX CIIPABOYHBIX CHCTEM,

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTAaHIMH MPEJOCTaBIIAETCS JOCTYI K 0a3aM JaHHBIX:
- Uadopmanmonno-crpaBounas cucrema 'OCTo Texskcnepr http:// www.cntd.ru.

[IporpamuoeobecmneueHue:

-ITO OfficeStd 2019 RUS OLP NL Acdmc, JIunensuonnsiii goroop Ne 11353/409/44 ot
25.12.2018;

-II0 WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JInnieH3n0HHBIN AOTOBOP
Ne 11354/410/44 ot 25.12.2018;

-II0 WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JInnieH3n0HHBIN AOTOBOP
Ne 008/411/44 ot 25.12.2018;

-IIO WinPro 10 SNGL Upgrd OLP NL Acdmc, JIunensznonnsiii gorosop Ne 008/411/44 ot
25.12.2018

-AntuBupyc Kaspersky Endpoint Security gns  OusHeca, JIMIIEH3MOHHBIH JIOTOBOD
Ne 20363/166/44 ot 21.05.19;

-OnepanmoHHasl CcHCTeMa clieHuadbHOro HaszHaueHHs «Astra Linux Special Edition»
PYCB.10015-01, JInnensuonnsiii norosop Ne PBT-14/1653-01-BY3 ot 14.03.2018

11. MaTtepuanbHO-TexHH4YecKasi 0a3a, He00X0AUMAas 1JIsl OCYIeCTBJICHHs 00pa3oBaTe/lb-
HOTI'0 Npouecca Mo AUCHUILINHE

YueOHble ayAMTOPUH AJs NMPOBedeHUs] 3aHATHI, MPeLyCMOTPEHHBIX MPOrpaMMoi, OCHa-
HIeHHbIe 000PY/A0BAHHEM U TEXHHYECKHMMHU CPeACTBAMHU 00yUeHHUsI

1. YueOnast ayautopus Ui IPOBEACHUS 3aHATUH JIKLIMOHHOTO THIIA, OCHAIIEHHASI MYJIbTUMEINH-
HBIM 000pyZ0BaHUEM (KOMITBIOTEDP M BHaeonpoekTop) — 103, 202.

2. YyeOHast ayauTopusi JUisd MPOBEJCHUS 3aHATUI 1abopaTtopHoro tuma: JlabopaTopus UKy —
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107.

3. YueOHas aynuTopus IJis IPOBEACHUS MPAKTUYCCKUX 3aHATHH, 3aHATUHA CEMUHApPCKOTO THIIA,
BBINOJIHEHUS] KYPCOBBIX paldOT, TPYIIOBBIX U WHAWBUIYAIbHBIX KOHCYJIBTAIMH, TEKYIIETr0 KOHTPOJIA U
MPOMEXKYTOUYHOM aTTectauuu — 105.

IToMemeHus 1J1s1 CAMOCTOATEIBHOM PadoThI 00y4ar0IMXCS
1. ITomerneHust a1t caMOCTOSITENIbHOU paboThl oOy4daronuxcst — ayautopust Ne 111a, 108, ocHa-
LIEHHBIE KOMITBIOTEPHOM TEXHUKOMN C IOAKIIIOUEHUEM K ceTH «HTepHeT.

IlepeyeHb OCHOBHOIO y4eOHO-1a00paTOPHOro 000pPyA0BaHKS

bapomerp BP -52

KomruiekT 6710K0B TUHAMOMETPOB
Mopenb KpUCTAIIINYECKOM PELIETKH
Monenb 37eKTpoABUTraTess
DneKTpocKon 1abopaTOPHBII

HaGop rpy30B 1o mexaHuke

HaGop nunamomeTpos

Ha6op npyxun

OramBo BO3yILIHOE

[IITaTuB U30IUPYIOIINI

Becsl yueOHbIe ¢ rUpIMU

BoasT™eTp mabopatopHbIii

Peocrat PII-6M naboparopHslii
Kanopumertp

ratus naboparopusrii LIJI-2
[Tucroner OannucTUUECKHi
Jlaboparopusiit Habop «TernmoBbie TPOIECCHI»
CTOJMK NONBEMHBII

Crpenku MarHUTHbIE

Jlabopatopusiit Habop «M30mporecch»
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I1PH/IOKEHHUE

®OH/JI OHEHOYHbIX CPEACTB

JUIS TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U IPOBEJCHUS MPOMEKYTOYHON aTTecTaluu
00yJarOIIUXCs MO AUCIUTIIINHE
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COAEPKAHHUE

Komnerennuu ¢ ykazanuem stana ux ¢popmupoBanus B npouecce ocBoenust OIIOIL....
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1. KoMmneTeHuuM M UX HHAUKATOPBLI, (hopMHUpyeMble B Ipoliecce 0CBOEHUS AUCHUIINHBI

OIIK-1. CriocobeH pemniaTh TUTIOBBIC 3a7a9u MPOGECCUOHATHHOM IEATeTLHOCTH Ha OCHOBE 3HAHUH OC-
HOBHBIX 3aKOHOB MAaTCMATUYCCKUX U CCTCCTBCHHBIX HAYK C IPUMCHCHUCM HH(bOpMaHHOHHO—KOMMy-
HUKALIMOHHBIX TEXHOJIOTUH.

KonTponupyemsie ®opmupyemsie 3YH
pe3yNbTaThl OCBOE-
mp OIIOI 3HAHUA YMEHHUS HaBbIKU
(KOMIICTCHIIHN)
Na-1 OIIK-1 Uc- OOyuarommiics  gomkeH | OOyuatomuiics  mon- | OOywaromuiics AOMKEH

MOJIb3YEeT OCHOBHBIE
3aKOHEI €CTECTBECHHO-
HayYHBIX JUCIUTUIHH
JUIS PEIlIeHUs] CTaH-
TApTHBIX 3a7a4 B 00-
JIACTH arpOHOMHUH C
MPUMEHEHUEM HH-
(bopMaImoOHHO-KOM-
MYHUKAITHOHHBIX
TEXHOJIOTHH

3HATh:0CHOBHBIC (hr3nye-
CKHE€ 3aKOHBI, SABJICHUA U
IpOIECChl, HAa KOTOPBIX
OCHOBAHBbI IMPUHIUIIBI
nencTBUsl 00BEKTOB TIPO-
(dbeccroHaIbHON NIesATeNb-
HOCTH ¥ KOTOPBIE UCTIOIb-
3YIOTCA JJISL peUICHHUA
npoeCCHOHANIBHBIX  3a-
nad - (b.1.0.29 -3.1)

KEH yMETh:UCIIOJb30-
BaTh OCHOBHBIC (U3U-
YeCKHe 3aKOHBI U TIOHSI-
TUS IS PEIICHUs MPo-
(dheccroHaMBHBIX 3aja4
- (b.1.0.29 -V.1)

BJIAJICTh: HaBBIKAMHU
NPUMCHEHHS  COOTBET-
CTBYIOIIETO (PU3HKO-Ma-
TEMaTHYECKOro  ara-
pata, METOIOB aHaIu3a
U MOACIUPOBAHUA, TCO-
PETHYECKOTO M AKCIIEPH-
MEHTaJIbHOTO HCCIEN0-
BaHUS TMPH  PEIICHUH
npodecCHOHATBHBIX 3a-
nad - (5.1.0.29 -H.1)

2. Iloka3aTeiu, KPpUTEPHUHU H IIKAJA OLleHUBAHUS CPOPMHUPOBAHHOCTH KOMIMETEHIUM

[Toka3zarenu Kputepuu u 1mkasna olleHUBaHUs pe3yabTaToOB 00YUYEeHUs 0 AUCHUILUINHE
ouenuBanus | Henocrarounsiii | JlocraTounslii ypo- | CpeaHuil ypoBeHb Beicokuii ypoBeHb
(3YH) YPOBEHb BEHb
b.1.0.29 -3.1 | OGyyaromuiicst He Obyuaronuiics OOyuarommiics ¢ OOyuarommiics ¢
3HaeT OCHOBHbIE | CJIa00 3HAET OCHOB- | HE3HAYMTENbHBIMH | TpeOyeMoil crerme-
dusnueckue 3a- HbIe (pU3MUecKue OIMOKaMH U OT- HBIO TIOJTHOTHI U
KOHBI, SIBJICHUSI U | 3aKOHBI, IBJIGHUSA M | JEJIbHBIMU Ipo0Oe- | TOYHOCTH 3HAET OC-
IIPOLIECCHI, HA KO- | MPOIIECCHI, HA KOTO- | JIaMHU 3HAET OCHOB- HOBHbIE (hr3HYe-
TOPBIX OCHOBAHBI PBIX OCHOBaHBI Hble (U3UYECKUE | CKHE 3aKOHBI, sIBJIE-
NPUHIUIIBI K- NPUHIUIBI 1eH- 3aKOHBI, SIBJIGHUS U | HUS U IPOIIECCHI, Ha
CTBHsI OOBEKTOB CTBHsI OOBEKTOB IIPOLIECCHI, HA KOTO- | KOTOPBIX OCHOBAHBI
npodeccuoHanb- | mpodhecCuoHATBHOMI PBIX OCHOBAHBI MPUHLIUIBI 1EH-
HOM JEATENbHO- | JESITEIbHOCTH U KO- IIPUHLUIIBI AEH- CTBHSI OOBEKTOB
CTH U KOTOpBIE TOPBIE UCIIONb3Y- CTBHSI 0OBEKTOB npogeccuoHaTbHON
UCTIOJIb3YIOTCS IOTCS JUISl pellieHus | MpOo(eCCUOHAIBHON | JESITeIbHOCTH U KO-
IUISL PELICHUs npoEeCCUOHANIBHBIX | EATENBHOCTU M KO- | TOpBIE UCTIONb3Y-
npodeccuoHalb- 3aja4 TOpBIE HCIIOJIb3Y- IOTCS JUIsl pELLICHUS
HBIX 3a/1a4 IOTCS JUTSL peIieHusT | MPOo(hecCHOHAIBHBIX
poeCCHOHATBHBIX 3ama4
3az1a4
b.1.0.29 - OO6yuatommiicst He OO0yuarommiics OO6yuarommiics OO6yuarommiics
V.1 YMEET UCIO0JIb30- crnabo ymeer uc- YMEET UCIO0JIb30- YMEET UCIO0JIb30-
BaTh OCHOBHBIE II0JIb30BaTh OCHOB- | BaTh OCHOBHBIC (DM- | BaTh OCHOBHbIE (PU-
¢dusnueckue 3a- Hble (U3NYECKUE | 3UYECKUE 3aKOHBI U | 3MUYECKHUE 3aKOHBI U
KOHBI M TOHATUSL | 3aKOHBI U MOHATHS
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AJIg pCIICHUA

JUIS pellieHus mpo-

TMOHATHA OJI PeIIC-

IMOHATHA OJId PeIlc-

BJIJICCT HABBI-
KaMU NPUMCHCHU A
COOTBETCTBYIO-
niero pusuko-ma-
TEMaTUYECKOTO
amrmapara, MeTo-
JIOB aHaIN3a
MOACIINPOBAHUA,
TEOPETUYECKOTO U
IKCIICPUMEHTAb-
HOTO UCCIIE/IOBA-
HHUS IIPU PEILCHUU
npodeccuoHalb-
HBIX 3a1a4

ci1abo BiageeT
HaBbIKaMU ITPUMC-
HEHHSI COOTBETCTBY-
fo1ero Gu3NKo-Ma-
TEMAaTUYECKOTO arl-
napara, METOJIOB
aHaJM3a ¥ MOJICIH-
POBaHUs, TEOPETH-
YEeCKOTO M IKCIIEPH-
MCHTAJIbHOI'O UC-
CIICIOBAHMSI TIPH Pe-
HIeHuu npogdeccuo-
HAJIBHBIX 33124

HEOOJIBIINMH 3a-
TPpYAHEHUSIMU BJIa-
JieeT HaBbIKaMU
MNPpUMCHCHUS COOT-
BETCTBYIOIIETO (u-
3UKO-MaTeMaTH4e-
CKOTO ammapara,
METOJIOB aHAN3a U
MO/JICIIMPOBAHUS,
TEOPETUYECKOTO U
AKCIIEPUMEHTAITb-
HOTO MCCIIEIOBAHUS
MIPH PEUICHUU TIPO-
(beccroHanbHBIX 3a-
nad

npodeccuonans- | ¢ecCHOHANBHBIX 3a- | HuUA npodeccro- HUs Ipodheccro-
HBIX 337124 a4 HAJbHBIX 3124 C HAJBHBIX 337184
HE3HAYUTCIbHBIMHA
3aTPyIHCHUSMH
Bb.1.0.29-H.1 | OGyyaromuiicst He OO6yuarouuiics Oo6yuatonmiics ¢ | OOyuaromuiicst cBo-

0OIHO BiIageeT
HaBbBIKaAMU ITPUMC-
HEHHSI COOTBETCTBY-
IOIIETO (PU3UKO-Ma-
TEMaTHYECKOTO arl-
napara, METO/I0B
aHaJM3a ¥ MOJICIIHU-
poBaHuA, TCOPCTU-
YEeCKOT0 M IKCIIEpH-
MEHTAJIBLHOI'O UC-
CJICZIOBAHUS TIPH pe-
HIeHUH npodeccro-
HAJTBHBIX 3a/1a4

3. TunoBble KOHTPOJIbHBIE 3aJaHUS U (MJ1H) HHbIe MATEPUAJIbI, HEOOXOAUMBbIE /IJISl OLEHKH 3Ha-
HMii, YMeHHii 1 HABBIKOB M (WJIM) ONBITA 1eATEIbHOCTH, C()OPMUPOBAHHBIX B MpoIecce 0CBOe-
HUSA TUCIHUILIHHBI

TunoBble KOHTPOJBHBIC 33JAHUS U MaTEPHAIIbI, HEOOXOAMUMBIE [T OIICHKU 3HAHHM, YMEHUN H

HaBBIKOB, COJEPIKATCS B YICOHO-METOAMYECKUX pa3pad0TKax, MPUBEACHHBIX HUXKE.

1. JInnamMuka. 3aKOHbI COXpAaHEHUS B MEXAHUKE [ DIIEKTPOHHBIN pecypc| : METOI. YKa3aHUs IJIsl BbI-
MOJIHEHUS IPAKTHYECKUX M CAMOCTOSITENBHBIX paboT mo ¢usuke / coct. C. ¢. benoycosa ; KOxHo-
Vpansckuii 'AY, Uactutyt arposkosoruu .— Mmuacckoe: FOxno-Ypansckuii 'AY, 2017 .— 44 c. :
ui., Tabn. — bubnuorp.: c. 42 (9 Ha3zs.) .— 0,6 MB .— JlocTyn U3 JIOKaIbHOI ceTn

M ADhttp://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf .— JlocTym u3 cetu MHTEpHET.

http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf

2. Kunematuka [ DIeKTpOHHBIN pecypc] : METO/I. yKa3aHUsl ISl MPAKTUYECKUX U CAMOCTOATEIbHBIX
pabot no ¢usuke / coct. C. C. benoycona ; FOxno-Ypanbckuit 'AY, MUHCTUTYT arpo3KOIOTUN .—
Muacckoe: IOxuo0-Ypansckuii [AY, 2017 .— 28 c. : un., Tadn. — C npwit. — bubnuorp.: c. 26 (6
Ha3B.) .— 0,5 MB .— JlocTyIl U3 JIOKaJILHOU CETH

MAD http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf

— Jloctymt n3 cetu UaTepHeT.

http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf

3. DneKkTpocTaTrka [DIeKTpOHHBIN pecypc] : METO/I. yKa3aHUsl Jisl BHITIOJIHEHHS MPAKTUYECKUX U ca-
MOCTOSITENBHBIX PaboT no ¢usuke / coct. C. C. benoycosa ; IOxuo-Ypansckuii 'AY, UuctutyT arpo-
skonoruu .— Mmuacckoe: KOxuo-Ypanbckuiit [AY, 2017 .— 50 c. : un., Tabn. — bubnuorp.: ¢. 47 (5
Ha3B.) .— 0,8 MB .— Jloctyn 3 nokansHOM cet MAD

http://nb.sursau.ru:8080/localdocs/iac/ppm064.pdf .— Jloctym us cetu MHTEPHET.

http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf

4. TIoCcTOSIHHBIN 3JIEKTPUUECKHUI TOK [DIEKTPOHHBIN pecypc] : METO/. YKa3aHUs Jisl BHITOJIHEHUS
MPAKTHYECKUX U CAMOCTOSTENBHBIX paboT no ¢usuke / coct. C. C. benoycosa ; FOxHo-Y panbckuit
I'AY, Uuctutyt arposkonoruu .— Muacckoe: FOxuo-Ypansckuit 'AY, 2017 .— 44 c. : ui., Tabn. —
bubmuorp.: c. 41 (7 naszs.) .— 0,5 MB .— Jloctyn u3 nokanbpHoi cetn UAD
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http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf .— JlocTym us cetu MurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf

4. MeToauyecKue MaTepuaJibl, ONpe/esiioliue MpPoueIypbl OeHUBAHUS 3HAHMIA,
YMEeHUii, HABbIKOB U (MJIH) ONBITA AeSATeJIbHOCTH, XapaKkTepu3yommux 3tan(b1) gopmMupo-
BaHHUS KOMIIETEeHI Ui

B nanHoMm pasznene MeToaMuYecKHUE MaTepHallbl, ONMPEAESISIONNE MPOLeAypbl OLIEHUBAHUS 3HA-
HH, yMEHUI, HABBIKOB MO AUCIUILINHE «DHU3HKa», MPUBEAEHBI IPUMEHUTEIBHO K KaXIOMY U3 UCIIOJIb-
3YEMBIX BUOB TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTECTAIIMH 00YJArOIIHUXCS.

4.1. OueHo4Hble cpeacTBa I NPOBEJCHUs TEKYIIero KOHTPOJISA YCIIeBaeMOCTH, B TOM
YyHcJie B Ipouecce NPaKTHYeCKOH MOAT0TOBKe

4.1.1. YCTHBIIM OTBET HA MPAKTUYECKOM 3aHITUU

VY CTHBIN OTBET HAa MPAKTUICCKOM 3aHSITHH MCIIOJIB3YeTCs JIJIsl OIIEHKH KayecTBa OCBOCHHS 00y4a-
IOLIMMCS OCHOBHOM Npo(hecCHoHaIbHOM 00pa30BaTeIbHON MPOTrPaMMBI IO OTJEIBFHBIM BOIIPOCAM U Te-
MaM JTUCIUIUITMHBL. TeMBI U TUIaHbI 3aHATUH (CM. METOAPa3pabOTKH...) 3apaHee coolmmarTcs o0yJaro-
mMcsi. OTBET OIIGHUBACTCS OIICHKON «OTIHYHO», «XOPOIL0», «yI0BICTBOPUTEIHHO» WIH «HEYIOBJIC-

TBOPHUTEIHHO».
Ne OneHouHbIE CpesicTBA Kon u HanmeHoBa-
OTBeT Ha NPaKTUYECKOM 3aHITHH HUE€ MHIUKATOpa
KOMIETEHIIUH
1 Jluck pagnycom 20cM BpamaeTcs COraacHo ypaBHeHnio g=A+Bt+Ct? NJ-1.0I1K-1

rie A=3 pax; B=-1c!; C=0,1c?, ¢ - yron moBopoTa paauyca JucKa.
Onpenenuth 11 MOMEHTa BpeMeHH 4,0 ¢ 3HaYeHue yria MeX1y BEK-
TOpaMH TOJIHOTO M HOPMAILHOTO YCKOPEHHI, a TaKXkKe YUCIO 000po-
TOB, C/CJIAHHBIX JTUCKOM K JAHHOMY MOMEHTY OT Hayajia BpaIeHus.

Hcnonb3yer 0CHOB-
HBIE 3aKOHBI €CTe-
CTBCHHOHAYYHBbIX

JUCLUIIINH JJIA pe-

HICHUA CTaH,Z[apT—
HBIX 3aJ1a49 B COOT-
BC€TCTBHUU C
HaIPaBJICHHOCTHIO
npodeccuoHab-
HOU JIeITENbHOCTHU

Kputepun ouenku orsera (Taln.) TOBOAATCA A0 CBEACHHMS OOy4aroIIMXCs B Hauyaue 3aHATHM.
OneHka 00BABISIETCS 00Y4aIOLIEMYCsl HENOCPEICTBEHHO I10CIIE€ YCTHOIO OTBETA.

Kpurepun oneHuBanusi
- 00y4aroImuics MOJIHO YCBOMJI y4eOHBIN MaTrepua;
- IPOSIBJISIET HaBBIKHM aHAIN3a, 0000IICHHS, KPUTHUECKOTO OCMBICTICHUS
¥ BOCTIPUATHS MH(OpMAIIMK, HABBIKM OTUCAHUS OCHOBHBIX (PH3UUECKUX
3aKOHOB, SIBJIEHUW U MPOIIECCOB;
- MaTepuall U3JI0KEeH TPaMOTHO, B OIIPE/ICIIEHHOMN JIOTHUYECKON MOCIIEN0-
BaTEJIbHOCTH, TOYHO UCIOJIb3YETCS TEPMUHOJIOTHS;
- IOKa3aHO YMEHUE WILTIOCTPUPOBATh TEOPETUUYECKHUE TTOJIOKEHUS KOH-
KPETHBIMHU TIPUMEPAMH, IPUMEHSITh KX B HOBOW CUTYaIlUU;
- IPOIEMOHCTPUPOBAHO YMEHUE PEIIaTh 33]1a4H;
- MOT'YT OBITH JOIYIICHBI OJHA—IBE HETOUHOCTH MPH OCBEIICHUH BTO-
POCTENEHHBIX BOIPOCOB.

HIxanaa

Onenka 5
(OTIMYHO)
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OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSAM Ha OLIEHKY «5», HO MPHU
Ouenka 4 3TOM UMEET MECTO OJWH U3 HEJOCTATKOB:

(xoporo) - B YCBOCHUH Y4EOHOTO MaTepuasia JOMyIIeHbI HEOObIITHE MPOOEIbI, He
MCKA3MBIIIKE COACPKAHUE OTBETA,

- B pEIICHUH 3a]1a4 AOMYIIEHbl He3HAYUTEIbHbIE HETOYHOCTH.

- HEMOJIHO WJIM HETOCIEI0BaTeIFHO PACKPHITO COEPKaHUE MaTepHaa,
HO MOKa3aHo o01iee MOHMMaHKUEe BOIIPOCa U MPOAEMOHCTPUPOBAHBI yMe-
HUS, TOCTATOYHBIC JUIS TATHHEHUIIIEro YCBOSCHUS MaTepHara;

- UMEJIUCh 3aTPYIHEHUS WX JOMYIIECHbI OIIMOKU B ONpPeNeIeHUH TOHS-
TUH, UCTIOJIb30BAHUU TEPMHHOJIOTHH, ONMUCAHUN (PU3NYECKUX 3aKOHOB,
SBJICHUH U MPOLIECCOB, PELICHUH 3a]]a4, UCIIPABIECHHbBIE MOCE HECKOIb-
KHUX HaBOJSIIUX BOIPOCOB;

- HETOJIHOE 3HaHHe TEOPEeTHUECKOTro MaTepuasa; oO0ydaromuics He MOo-
JKET MPUMEHUTH TEOPUIO B HOBOW CHUTYaINH.

- HE PacKpbITO OCHOBHOE COZIepKaHHe yueOHOro MaTepuania;

- oOHapyXeHO HE3HAHWE WJIM HETOHMMaHWe OOoINbIIeH WM Hauboiee
BaXHOU YacTH y4yeOHOIro Marepuana;

- IOMYIIEHBI OMMUOKH B OMPENEICHUH TMOHSATHH, MPU UCTOIH30BAHUH
TEPMUHOJIOTUH, B ONUCAHUH (PU3MUECKUX 3aKOHOB, SBJICHUI U MpoIiec-
COB, PEIICHUU 3a/1a4, KOTOPbIC HE UCTIPABIICHBI MOCIIE HECKOJIBKUX HABO-
JSIIIMX BOTIPOCOB.

Onenka 3
(YAOBIETBOPUTENBHO)

OneHka 2
(HEYAOBIETBOPUTENBHO)

4.1.2. OunenuBaHue OTYETA 1O TAOOPAaTOPHOH paboTe

OtyeT no MabopaTopHON paboTe UCIIONB3YETCS AJIS OIEHKH Ka4yeCTBAa OCBOCHUS 00YyJarOIUMCS
OCHOBHOM Mpo(heccHOHaNBbHON 00pa30BaTEIbHON MPOrPaMMBI 110 OTIEIBHBIM TeMaM AUCIUIUINHBL Co-
nep>kanue u popma ordera 1o J1adopaTopHbIM paboTaM MPUBOAUTCS B METOJTUYECKUX YKA3aHUIX K JIa-
6oparopubM paboTam (1. 3 POC). Conepxanue oTUeTa U KPUTEPUU OLICHKH OTYeTa (Tadl.) JOBOAATCS
710 CBEJICHUS 00YJaIONINXCsl B HAYaJIe 3aHITHH.

Ne OneHouHbIE CpesicTBA Kon u HanmeHoBa-
Otuyet no nabopaTopHO# padboTe HU€ MHIUKATOpa
KOMIETECHITNU
1 1. Yto HaA3BIBAETCS CHIION TSXKECTH? WJ-1.0I1K-1
2. YUto mogHUMAETCS IO CUIION BCEMUPHOTO TATOTEHUS ? Hcnonb3yer oCHOB-
3. 3anummute GOpMyITy JUIS OTIPEICICHHS YCKOPEHUSI CHITBI TSHKECTH. HBIE 3aKOHBI €CTe-
4. Kak omnpenensieTcsi yCKOpeHHE CBOOOHOTO MAaJCHHUS ¢ TOMOIIBIO CTBEHHOHAY4HbBIX
MaTeMaTUYECKOTO MasiTHUKA? JTUCLUIUTAH IS pe-
5. UTto Ha3bIBaeTCA MaTEMAaTUUYECKUM MasTHUKOM? LIEHUsI CTaHJaPT-
6. Kak onpenenuts nepuo 1 KoaeOaHu MaTEMaTHIECKOTO MassTHUKA? HEIX 3aJ1a4 B COOT-
BETCTBHH C
HaIpPaBJICHHOCTHIO
npogeccuoHab-
HOU JIeITENbHOCTHU

OT4eT olLEeHUBAaeTCs MO0 YCMOTPEHUIO MPENOAaBaTENs OLIEHKON «OTIIMYHO», «XOPOLIO», «YI0-
BJIETBOPUTENBHO», «HEYJOBJIETBOPUTEIBLHO» WM OLICHKOW «3aYTE€HO», «HE 3auTeHO». OleHKa «3a-
YTEHO» CTABUTCs 00yJarommMcst, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPHSIM, YCTAHOBICHHBIM
JUTSI TIOJIOKHUTENBHBIX OIEHOK («OTIUYHO», «XOPOIIO», «yIOBIECTBOPUTEIBHO»). OIlleHKa 0OBSBISICTCS
o0yuJaroiemMycs HeloCPeICTBEHHO MOCIIe CIadH OTYeTa.
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(HEYIOBIETBOPUTENBHO)

Hlkana Kpurepumn oneHuBanusi
- U3TI0’KEHHE MaTepHala JJOTHYHO, TPAaMOTHO;
- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHEH;
Ouetika 5 - yMEHHE BBICKa3bIBaTh U 00OCHOBAThH CBOM CY)KJICHUS IIPU OTBETE HA KOH-
(oTHHHO) TPOJIbHBIE BOIIPOCHI;
- YMEHHUE ONUCHIBATh (PU3NUECKHE 3aKOHBI, SIBJICHUS U MTPOLIECCHI;
- YMEHUE NPOBOAUTH U OLIEHUBATh PE3yJbTaThl U3MEPEHUH;
- c1ocoOHOCTB PeIIaTh 334a4H.
- N3JI0’KEHHME MaTepHalia JJOTHYHO, TPaMOTHO;
- cBO0OIHOE BJIaJICHHE TEPMUHOJIOTHEH;
Onenka 4 - 0CO3HaHHOE IPUMEHEHHE TEOPETUUECKUX 3HAHUN IS OMcaHus pusnye-
(xopo1o) CKUX 3aKOHOB, SIBJIEHUI U NPOLIECCOB, PEIIEHUs] KOHKPETHBIX 3a/1a4, Mpo-
BEJICHUS M OLIEHUBAHMS Pe3yJIbTaTOB U3MEPEHUIA, HO CoAepKaHue U popma
OTBETa UMEIOT OT/AEIbHbIE HETOYHOCTH.
- U3JI0KEHHE MaTepHalia HEeMOJIHO, HETIOCIe10BaTEIbHO,
- HETOYHOCTH B OIIPEICIICHNH MTOHTUH, B IPUMEHEHUH 3HaHUH 111 onuca-
Ouetixa 3 HUS (PU3MYECKUX 3aKOHOB, SBJICHUN U MPOLECCOB, PEIICHUS KOHKPETHBIX
3aja4, IPOBEJCHNS U OLICHUBAHUS PE3YJIbTaTOB U3MEPEHUH,
(YAOBIETBOPUTEIBHO) .
- 3aTpYAHEHUS] B 000CHOBAaHUH CBOMX CYXJICHUII;
- 00HapyKMBaeTCsl HEAOCTATOUYHO INIyOOKOE€ NOHUMaHHE U3y4E€HHOI'O Ma-
Tepuana.
- OTCYTCTBHE HEOOXOIUMBIX TEOPETUUYECKUX 3HAHMI; TOMYIIEHbl OIIMOKU
B ONpECNCHUH TOHATHH M ONMUCAaHUHM (U3NUYECKUX 3aKOHOB, SIBJICHUU U
Onenka 2 IIPOLIECCOB, UCKAXKEH UX CMBICII, HE PEILIEHBI 33/1a4H, HE IPAaBUJIBHO OLIEHU-

BAIOTCS PE3yNbTaThl U3MEPCHUIA;
- He3HaHHWE OCHOBHOTO Marepuayia y4eOHOH IpOrpaMMBl, AOMYCKAOTCS
rpyObie ouIMOKH B U3JI0KEHUH.

HIxana

Kpurepun oneHuBanus

OlLleHKa «3a4TEHO»

- U3TIOKEHHE MaTepHalia JIOTHIHO, TPAMOTHO;

- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;

- YMEHHUE BBICKa3bIBaTh U 0OOCHOBATH CBOM CYXKICHHUS IPU OTBETE Ha

KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHUE ONHUCHIBATh (PU3NIECCKHE 3aKOHBI, SIBJICHUS M MTPOIECCHI;

- YMEHHE MPOBOJUTH M OIICHUBATH PE3YJIbTAThl U3MEPEHUI;
- CIIOCOOHOCTH PeIIaTh NHKCHEPHBIE 33a49H (JIOITyCKASTCs HAJTMIUe Ma-
JIO3HAYUTEIHHBIX OMMOOK WM HEAOCTATOYHO TOJTHOE PACKPBITHE CO-
nep KaHue BOIPOCA WITM TIOTPEITHOCTh HENPUHITUITHAIBHOTO XapaKkTepa
B OTBETE HA BOIPOCHI).

O1LeHKa «HE 3aU4TCHO»

- OTCYTCTBHE HEOOXOJMMBIX TEOPETHUECKUX 3HAHHH; JIOIMYIICHBI
OmKMOKHM B OINpENEeNIeHUN TMOHATHI M ONMUCaHUM (PU3HUECKUX 3aKOHOB,
SIBJICHUH ¥ IIPOLIECCOB, NCKAKEH UX CMBICH, HE PEIICHBI 3a[a4H, HE Tpa-
BUJIBHO OILICHUBAIOTCS PE3YNIbTAaThl H3MEPEHHUIA;

- He3HaHME OCHOBHOTO MaTepuala y4eOHOM MpOrpaMmBbl, TOMTYCKAIOTCS
rpyObie OUIHMOKH B U3JI0KEHUH.

4.1.3 TectupoBanue

TectupoBaHue UCIIONB3YETCS AJISl OLIEHKH KauyeCcTBa OCBOCHHMSI CTYIEHTOM 00pa30BaTEIbHOM MPo-
rpaMMbl TIO TeMaM WJIH pa3jieliaM JUCHUIUIMHEL [lo pesynbraraMm 3adera CTYACHTY BBICTABIISICTCS
OLIEHKA «OTJIMYHO», «XOPOII0», «YJAOBIECTBOPUTEIHHO» UIIU «HEYIOBIETBOPUTEIHHO.

25




OLleHOYHBIE CPEJCTBA

Kon n HaumeHoBa-

TectupoBanue HUE UHAUKAaTOpa
KOMIIETEHIINH
1. 1.YpaBHEHHE IIIOCKOW CHHYCOMAAIBHOM BOJIHBI , PACIIPOCTPAHSIO- Na-1.011K-1

mwitcs Baoms ocu OX, mmeer Buaé = 0,01sin(10°7 —2x) . ITepuox (B
MC) PaB€H. ..
1)2
21
3)6.28-nipaB.oTBET
2. 714 TIOTIEPEYHON BOJIHBI CIIPABEIJIMBO YTBEPXKIE-
1. 4acTuIbl cpelibl KOJIeOMI0TCA B HAIIPABIEHUU PACIIPOCTPaHe-
HUSI BOJIHBI
2. YacTHIIbI Cpeabl KOJIeOTI0TCS B HAIIPABICHUSX, IEPIICHIUKY-
JISIPHO HAMPABIIEHUIO PACTIPOCTPAHEHUS BOJIHBL.- MPAB.OTBET
3. BO3HHMKHOBEHHE BOJHBI CBSI3aHO C AeOopMalMel CxKaTusl -
pacTsKEHUs
3.YpaBHEHUS ABUKEHUS MTPY>KUHHOTO MasiTHUKA
dix | b dx  k__F

3 — X = —cgoswt
t moodt m FFL

ao maastqca mudhdhensormaam o T e

Asnsercsa mudPpepeHaTbHBIM YpaBHEHUEM. . .
*  BBIHYX/IEHHE KOJICOaHUS - TIPaB.OTBET
*  CBOOOJIHBIX 3aTyXaOIINUX KOJICOAHNH
* CBOOOJHBIX HE3aTyXaIOIIHNX KOJCOaHUI
4.YpaBHEHHUE MIIOCKOW CHHYCOUAAIBHOM BOJIHBI, pAaCIPOCTPAHSIO-
IIe¥cs BIOJIb ocH OX co ckopoctrio 500 M\c, UMeeT BH

_ - =, _
- = 0,01 Slﬂ[l 0% ¢ — k). BostHOBOE 4nCiI0 K (B M™))

paBHO..
5

* 2 mpaB.OTBET
* 05

e 19. Jlng nonepevyHON BOJIHBI CIIPABEIJINBO YTBEPKICHUE. . .
* BO3HHKHOBEHHE BOJHBI CBSI3aHO C ehopMaliueit cokaTus — pac-
TSOKSHUS
*  Yacruisl cpenbl KoneOaoTCs B HAPABJICHUH PacIpoCTpaHe-
HHS BOJHBI
*  Yactuipl cpeasl KONEOTIOTCS B HAPABICHUSX, IEPIICHIUKY-
JIIPHBIX HAIIPABJIECHUIO PACCTOSIHUS BOIHBL.-IIPaB.OTBET
5.MarepuanbHas TOYKa COBEpPIIAET TAPMOHUYECKOE KOJIeOaHUe C aM-
muTynoi A=4cm u yacroroit v=2I"u. Eciau cmenienre TO4ku B MO-
MEHT BpEMEHH, IPUHSATHIN 332 HAYAJIbHBINA, PABHO CBOEMY HAYAJIbHOMY
3HAYEHUIO, TO TOYKA KOJIEeOIeTCsS B COOTBETCTBUU C YPaBHEHHEM (B
cn...
e x=0,04 cosdnt-npas.omseem
o x=0,04 cosnt
o x=0,04 sinxt
o x=0,04sin 4nt

Ucnonp3yeT oc-
HOBHBIE 3aKOHBI
€CTECTBEHHOHAYY-
HBIX JTUCUUILIUH
JUISl pEeLIEHUs CTaH-
JApTHBIX 33724 B
COOTBETCTBUU C
HaIpPaBJICHHOCTHIO
npodeccuoHab-
HOU JIEATEIIbBHOCTH
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6.YpaBHEHHE UIOCKOW CHHYCOUIATbHOM BOJIHBI, paCIIPOCTPAHSIO-
. . x
wmeiics Baoab ocu OX, umeer Bux & = 0,01sin10° (t— %). JmuHa

BOJIHBI (B M) PaBEH ....
* 3,14 npaB.oTBET
e 2
* 1000
7.YpaBHEHUE ABUKECHUS IPYKUHHOIO MAITHUKA
2
ﬁ + &x =0
> m
aBisieTcsa AU QepeHINaIbHbBIM YPaBHEHHEM. . .
*  cBOOOJIHO 3aTyXarOMIUX KOJIeOaHUI
*  cBOOOJHBIX HE3aTyXalOUIMX KOJeOaHuil - TpaB.OTBET
*  BBIHYXXICHHBIX KOJICOaHHIA
8.MarepuanbpHasi TOUKa COBEpIIAET TAPMOHUYECKHE KOJICOAHUs C aM-
mutynoi A =4 cM u yactoroid v =2 I'u. Ecniu cMenieHue Touku B
MOMEHT BPEMEHH, MPUHATON 32 HaYaJIbHBIH, paBHO CBOEMY MaKCH-
MaJIbHOMY 3HaU€HHIO, TO TOYKa KOJIeOJIEeTCs B COOTBETCTBUH C ypaBHE-
aueMm (B CH) ...
e x=0.04 cos nt
e x=0.04 cos 4 nt-npas.omeem
e x=0.045sin4 xt
e x=0,04sin xt
9./1ns1 chepudeckoit BOJIHBI CIIPaBEIMBO YTBEPKIACHUE . ...
* AMmIMTya BOJIHBI OOpaTHO MPOMOPIMOHATBHA PACCTOSHUIO
JI0 UCTOYHUKA KoJeOaHui (B HETIOTIIOMIAIOIIEH cpesie) —
PaB.OTBET
* BonHOBBIE TOBEPXHOCTH UMEIOT BUJ MAPAIIEIBbHBIX JPYT
JIpYry INIOCKOCTEN
*  AMIUIUTY/A BOJHBI HE 3aBUCUT OT PACCTOSIHUS 10 HICTOYHUKA
Kosie0aHu (MpH YCIOBUH, YTO MOTJIOMIEHUEM CPEIbl MOKHO
npeHedpeyn)
10.YpaBHeHuE IBUKCHHS MIPYKUHHOTO MasiTHUKA

aBIsieTca qUQPepeHIIaIbHBIM YPaBHEHHEM. . ..
*  cBOOOJHBIX 3aTyXalOIUX KoJeOaHun
*  cBOOOJHBIX HE3ATYXAIOMINX KOJICOaHMI
*  BBIHYXJIEHHBIX KOJEeOaHHI - TPaB.OTBET
11.YpaBHeHHE TIIOCKOM CHHYCOUIaTbHOW BOJIHBI, PACIIPOCTPAHSIIO-

mierics Baosib ocu OX, uMeeT BUI =0,01 sin(10°t-2x). Jnuna
BOJIHBI ( B M) paBHa......
e 0,5
e 3,14-npaB.oTBET
e 2
12.MarepuanbpHasi TOYKa COBEpPIIAET TAPMOHUYECKHUE KOJICOaHUs C aM-
wuTynoit A=4cm u yacroroit v=2 I'n. Eciu cMenieHne Touku B Mo-
MEHT BpEMEHH, IPUHATHIN 32 HaYaJIbHBIA, PaBHO HYIIO, TO TOYKA KO-
ne0sercsi B COOTBETCTBHH ¢ ypaBHeHUeM (B CH).....

27



e x=0,04 cos 4nt
e x=0,04 cos mt
e x=0,04 sin ut
e x=0,04 sin 4 ©t- npaB.oTBET

Kpurepuu onienku oTBera cryaeHTa (Tad1.) TOBOASITCS 10 CBEJICHUS CTYICHTOB JI0 Hadaja 3a4eTa.
Pesynbrar TecTrpoBaHUS OOBSABISIETCS CTYICHTY HETIOCPEICTBEHHO MOCIIE €T0 CIAUH.

lkana Kputepuu onenuBanus
(% npaBUIBHBIX OTBETOB)
OrneHka 5 (OTJIMYHO) 80-100
Ouenka 4 (xopo1io) 70-79
Ouenka 3 (ya0BJIETBOPUTEIBHHO) 50-69
OneHka 2 (HEYIOBIETBOPUTEIHHO) Menee 50

4.1.4. KonrponbHas padora

KonTponsHas pabota mpemycMoTpeHa Juisi 3a04H0M (OpMBI 00yUdeHHS.

KonTpomipHast paboTa OllEeHUBACTCS KaK «3a4TCHO» WU «HE 3a4TCHO».
Kpurepuu ornieHKkr KOHTPOJIBHOM paOOTHI (Ta0J1.) TOBOAATCS 10 CBEJACHUS CTYICHTOB Ha YCTaHOBOY-
HoMt nekuuu. ConepikaHue, MOPSAOK BBHITIONHEHUS i TPeOOBaHUS K O(OPMIICHHUIO H3JI0KEHBI B METOIH-
YECKUX YKA3aHMAX K BHITIOJHEHHUIO KOHTPOJIBHOHN paboThl: . dusnKa [DIEKTPOHHBINA pecypc] : METOI.
YKa3aHUs 110 U3yYEHUIO JUCIHILTAHBI U 3aJJaHue ISl KOHTPOJIBHOU paboThl CTYIEHTaM 3a0YHOTO OT-
JesieHust arpoHoMuueckoit crenranbHocT / cocT. C. C. benoycona ; KOxuo-Ypansckuit 'AY, UHcTH-
TyT arpodkonioruu .— YemsiOunck: KOxuo-Ypansckuit AY, 2017 .— 76 c. : Tabn. — C mpuit. —
bubmuorp.: c. 74 (5 nass.) .— 1 MB .— Jloctyn u3 nokansHO# cetrn MAD
: http://nb.sursau.ru:8080/localdocs/iae/ppm037.pdf .— Hoctyn u3 ceru Untepuer

: http://nb.sursau.ru:8080/webdocs/iae/ppm037.pdf .

OreHka 0OBSBISETCS CTYEHTY MOCIE IPOBEPKU KOHTPOJIBHOM paboTHI.

HIxanaa

Kpurepun oneHuBaHusi

OlleHKa «3aU4TEHO»

- CTYJICHT ITOJTHO YCBOMJI YUe€OHBIN MaTepuat;

- IPOSIBJIIET HABBIKU aHaIM3a, 0000IEHNs, KPUTUUECKOTO OCMBICIICHUS
¥ BOCIIPUATHUS HHPOPMAIIH;

- MaTepual U3JI0KEH IPaMOTHO, B COOTBETCTBUH C 3a/laHUEM, TOUHO UC-
MOJIB3YETCsl TEPMUHOJIOTHS;

- IIOKa3aHO YMEHHUE WILTIOCTPUPOBATh TEOPETUUECKUE MOJIOKEHUS KOH-
KPETHBIMM [TPUMEPAMU, IPUMEHATh UX B HOBOW CUTYallUy;

- MPOAEMOHCTPUPOBAaHA CPOPMUPOBAHHOCTh M YCTOHUMBOCTH KOMIIE-
TEHIIMWA, YMEHUN U HABBIKOB;

- MOT'YT OBITh JOIYIIEHBI OJHA-/IB€ HETOYHOCTH IPHU OCBEIIEHUU BTOPO-
CTENEHHBIX BOIPOCOB;

- TpeGoBaHus K 0(hOPMIIEHUIO PaOOTHI COOIIOICHBI.

O1LeHKa «He 3a4TEHO»

- HE PacKpBITO OCHOBHOE COZIEpKaHKe yUeOHOTO Marepuara,

- oOHapy)XeHO HE3HAaHHWE WM HETIOHMMaHWe OoJblel Wi Hambosee
Ba)XKHOH YacTH y4eOHOTO MaTepuaa;

- IOMIIEHBI ONTHMOKY B OMPEICIICHUH IOHSATUH, IPU HCTIOIb30BaHUH TEP-
MUHOJIOTHH;

- He c(hOpPMUPOBAHBI KOMITETEHITUH, OTCYTCTBYIOT COOTBETCTBYIOIIIHE 3HA-
HUSI, YMEHUS ¥ HABBIKH,
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\ - TpeboBaHus K 0ohopmiIeHHIO pabOTHI HE COOJTIONCHBI.

4.2. Ilpoueaypsl U OLlEHOYHbIE CPEACTBA JIsl IPOBeAeHHUs TPOMEKYTOYHOM aTTeCTAllUM

4.2.1. 3ader ¢ OILIEHKOU

3a4er ¢ OLEHKOM sBIsieTcs (POPMOI OLIEHKH KayecTBAa OCBOCHHUSI 00yYarOIUMCS OCHOBHOM Mpo-
(dheccroHaIbHON 00pa30BaTEIFHOM MPOTPAMMBI 0 paszjaeiiaM AUCHUIUINHBL [lo pesynpTaTam 3aueta
00y4YaroIeMycsi BHICTaBIISCTCS OLCHKA «3aUTEHO» WM «HE 3aU4TEHO»; OLICHKA «OTIMYHO», «XOPOIIO»,
«YIOBJIETBOPUTEIIBHO», «HEYIAOBIETBOPUTEIBHO» B ciydae AU(pPepeHInpoBaHHOTO 3a4eTa.

3a4eT ¢ OIEHKOH MPOBOAUTCS IO OKOHYAHUH YTCHUS JICKIIMA U BBITIOTHEHHS 1a00paTOPHBIX H
MPAKTUYECKUX 3aHATHI. 3ayeT MPUHUMAETCS MPENnojaBaTeIsiMU, MPOBOAMBIIUMHU JIaDOpaTOpPHBIE U
MPAKTUYECKHUE 3aHATHUS, WIIM YUTAIOUIMMU JICKIIUU 110 JAaHHOW AUCHUIUIMHE. B ciyuyae oTcyTcTBUS Be-
IyHIEero Mpernoiaparess 3a4eT NPUHUMAETCS IIPEroAaBaTeeM, Ha3HaueHHBIM PaclopsDKEHUEM 3aBely-
fotero kagenpoit. C pa3penieHus 3aBenyoomero kadeapoit Ha 3aueTe MOXKET MPUCYTCTBOBATH IPEIO-
naBaTelnb Kadeapsl, MPUBICYEHHBIH JIJIs1 TOMOIIM B IpUEME 3a4eTa.

[IpucyTcTBUE HA 3aUeTe C OLICHKOW MpemnoiaBaTeNell ¢ Ipyrux kadeap 6e3 COOTBETCTBYIOIIETO
pacrnopsKeHUsI peKTopa, MPOPEKTopa 1Mo M BOCIUTATENbHON paboTe, 3aMeCTUTENs JUPEKTOpa UHCTH-
TyTa 1o y4eOHOi paboTe He AOMyCKaeTcs.

®dopma(bl) MPOBEECHUS 3a4€Ta C OLIEHKOU (ycmHublil onpoc no buiemam) ONpenesirores kade-
POH M TOBOZSATCA A0 CBEJICHHs 0OYyUYaIOIIMXCs B HAYajle CeMecTpa.

Jlnst mpoBeieHus 3a4eTa ¢ OIEHKOM BEAYIIMI PenoaaBaTeib HAKaHYHE MOJIy4aeT B CEKpeTapu-
aTe AUPEKTOpaTa 3a4€THO-3K3aMEHAI[MOHHYIO BEIOMOCTh, KOTOPAasi BO3BPAILAETCs B CEKpETapUaT 110CIIe
OKOHYAHUS MEPONPUATHUS B ACHb IIPOBEICHUS 3aUETA UIIN YTPOM CIIEAYIOIErO JHS.

OO0yuaromumecs IpH SBKE Ha 3a4eT ¢ OIEHKOW 00s13aHbI UMETh NP ce0e 3aUeTHYI0 KHUXKKY, KO-
TOPYIO OHU IIPENBABISAIOT IPENOAABATEIIIO.

Bo Bpemst 3auera ¢ OLleHKOH 00y4aroiuecs: MOr'yT MOJIb30BAThCA € Pa3peLICHUs BEAYIIETO Mpe-
MO/IaBaTeNsl CIIPAaBOYHOM U HOPMATUBHOU JTUTEPATYPOH, APYTUMHU MOCOOUSIMU M TEXHHUUECKUMU CpPe-
CTBaMH.

Bpemst moroToBKH OTBETa B YCTHOW (hopMe IpHU cl1ade 3a4eTa JOHKHO COCTABIATh He MeHee 20
MUHYT (TI0 JKEJIaHWI0 00YyYaroIIerocsi OTBET MOXKET ObITh TOCPOYHBIM). Bpems orBeta - He Gomnee 10
MUHYT.

[IpenogaBatemnto MpeaocTaBiseTcs MpaBo 3aJaBaTh 00YJYarOIMIMMCS JAOMOJHUTEIbHBIE BOIIPOCHI
B pPaMKaXx MPOTPaMMBbl JUCIUTLTHHBL.

KauecTBeHHast OlleHKa «3aYTEHO», BHECEHHAs! B 3a4€THO-IK3aMEHALMOHHYIO BEJJOMOCTb, SIBJIS-
eTcs Pe3y/IbTaTOM YCIIEIIHOTO YCBOEGHUS Y4eOHOr0 MaTepHara.

Pe3ynbrar 3adera ¢ OIEHKOM B 3a4€THO-3K3aMEHAIMOHHYIO BEIOMOCTbH BBICTABIISIETCS B JCHb
MIPOBE/ICHUS 3aUeTa B IPUCYTCTBUU caMoro oOyuatomierocs. [IpenogaBareny HECYT EPCOHATBHYIO OT-
BETCTBEHHOCTH 32 CBOEBPEMEHHOCTh U TOYHOCTh BHECEHHs 3aIllMCel O pe3ysbTarax MpOMEKYTOYHOM
aTTeCTallMU B 3a4ETHO-3K3aMEHAIMOHHYIO BEJOMOCTb.

Ecnu obyvaromuiics siBUJICS Ha 3a4eT M OTKAa3aJcsl OT MPOXOXKJIECHHUS aTTECTalluH B CBSA3H C He-
MIOATOTOBJIEHHOCTBIO, TO B 3a4E€THO-3K3aMEHAIIMOHHYIO BEJOMOCTb €EMY BBICTABIIIETCS OLIEHKA «HE 3a-
YTCHO».

HesiBka Ha 3aueT oTMedaeTcs B 3a4€THO-9K3aMEHALIMOHHOM BEIOMOCTH CIIOBAaMH «HE SIBUJICS».

Hapymienne TucuuIuiMHbl, CIUChIBAaHUE, UCTIOIb30BaHUE 00yUalOIIMMUCS Hepa3pelIeHHBIX Te-
YATHBIX U PYKOITMCHBIX MaTePUAIOB, MOOUJIBHBIX TeNe(OHOB, KOMMYHHKATOPOB, MJIAHIIETHBIX KOMITh-
I0TE€POB, HOYTOYKOB U IPYTHX BUIOB TUYHON KOMMYHHKAI[MOHHOMN U KOMITBIOTEPHOW TEXHUKHU BO BpeMs
3ayeTa 3ampenieHo. B ciydae HapymeHus 3Toro TpeOoBaHMs MPernoaaBaTeNb 00s3aH yaaluTh 00ydaro-
HIerocst U3 ayAUTOPHH U IPOCTABUTH EMY B BEJOMOCTH OLIEHKY «HE 3aYTEHO».
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OOyuaronmMcesi, He CIABIIMM 3a4eT B YCTAHOBJICHHBIE CPOKH IO YBAXXHUTEIbHON MPUYHHE, UH-
JTUBHTyaJIbHbIE CPOKH MPOBEJIECHHs 3a4eTa ONPENEISIOTCS 3aMECTUTENEM AUPEKTOpa MHCTUTYTA IO
yueOHO paboTe.

OO6yyaronuecs, UMEIONTUE aKaJIeMUYECKYIO 3aJJ0OJKEHHOCTh, CJIAI0T 3a4EeT B CPOKH, OIpeiesie-
Mble YHUBepcUuTeTOM. MH(pOpMaIus o TMKBUIAINHN 3aJ0JDKEHHOCTH OTMEYAETCsl B 9K3aMEHAIIHOHHOM
JIUCTE.

JlomyckaeTcsi ¢ pa3peneHus 3aMeCTUTENIEM AUPEKTOPAa UHCTUTYTA 10 y4eOHOi paboTe 1 1ocpoy-
Has cJjaya 3a4eTa C 3alMChI0 pe3yJbTaTOB B 9K3aMEHALMOHHBIH JIUCT.

WHBanuapl U auIa ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbSl MOT'YT CIaBaTh 3a4EThl B
CPOKH, YCTaHOBJICHHbIC WHIUBUIAYATbHBIM Y4€OHBIM IUIaHOM. MHBanuabpl U auma ¢ orpaHUYeHHBIMU
BO3MO>XHOCTSIMH 37J0POBbsI, UMEIOIIME HAPYILIEHUS OITOPHO-/IBUTaTENIbHOTO arapara, JOIyCKarTCs Ha
aTTECTALMOHHBIE UCIIBITAHUS B COTPOBOKIECHNUN ACCUCTEHTOB-COMPOBOKIAFOIINX.

[Ipouenypa npoBeneHUs TPOMEXKYTOUHOM aTTeCTAllUU JJisi OCOOBIX cliydaeB u3joxkeHa B «[lo-
JIO)KEHUU O TEKYIIEeM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTecTaluu O0y4arouuxcs IO
OIIOII 6akanaBpuata, criermanurera u Mmaructparypei» ®I'BOY BO I0xHO-Ypansckuii [AY.

Ne OneHouHbIE CPEACTBA Kon u HanmeHoBa-
JuddepeHMpoBaHHBIN 3a4eT HUE UHIUKATOPa
KOMIIETEHIIMH
1 2 cemecTp Na-1.011K-1
I Mexannka (KHHeMaTHKA ¥ AMHAMHAKA) Ucnonp3yer oc-
1. ITpeamer ¢puzuku. OOmmIas CTPYKTypa U 3a/1a4u Kypca GU3UKA. | HOBHBIC 3aKOHBI
2. PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHENHOE JBH)KEHUE €CTECTBEHHOHAYY-
U ero xapakrepuctuku. Cpenssist ckopocTb. MrHOBEHHas CKO- HBIX JUCIUTLINH
pOCTb. JUIS pellieHus CTaH-
3. PaBHOyCcKOpeHHOE nBuxkeHue. CpeaHee yckopeHrue. MrHOBEH- | JJapTHBIX 3a7a4 B
HOE YCKOpEHHE. obnacTu arpoHo-
4. KuneMatuka JIBUKEHHUS 1O OKPYKHOCTH. MHH

5. 3axonsl Herorona. Macca u cuna. Busiel cui B mpupoe u ux
MIPE/ICTABICHUE B MEXAHUKE.
6. JlunamMMKa BpalaTeIbHOTO IBUKEHUS TBEPIOTO TeIa(OCHOB-
HOM 3aKOH TMHAMHKH BPAIATEIbHOIO JBUKEHUS, MOMEHT CHUJIbI,
MOMEHT UHEPLIMH, MOMEHT UMITYJIbCA)
7. IMItybC 1 €ro CBA3b ¢ CHIIOW. 3aKOH COXPAHEHHS UMITYJIbCA.
8. Pabora u momHoCcTh. [loTeHIIMaNbHAs U KUHETUYECKas dHEep-
TUsl.
9.CBs13b 3Hepruu u padboTsl. [IpeobpazoBanue sHEprun. 3aKOH
COXPAHEHHUsI SHEPTHH U €0 3HaYCHUE.

II Mexannuyeckne K0J1e0aHUS M BOJIHBI
10. KonebarenbHble ABMKeHUA. ["apMOHUUYecKre KoJIeOaHus U
UX XapaKTEpUCTUKU. MaTeMaTu4eCKui U IPYKUHHBIN MasiT-
Huku. Gopmyna s mepruoaoB KoJIeOaHUM!.
11. TIpeBparienue 3HEepruy Mpu KoiedaTeIbHOM JIBUKEHUU. BhI-
HY)XJICHHBIE U CBOOOIHBIC KoJieOanus. Pe3oHaHc.
12. Pacnipenenenue konebanuii B ynpyroi cpene. [IpononbHbie
Y TIOTIEPEYHbIE BOJIHBI. J[JTMHA BOJHBI U €€ CBA3b C IEPHOJIOM U
CKOPOCTBIO. 3BYKOBBIE BOJIHBI.

III MKT upeanbHoro raza. TepmoanHaMuka
13.Temnepatypa, €€ XapaKTepUCTHKH.
14 Crenenu cBoOopl. [TonHast KHHETHYECKAs] YHEPTHUS MOJICKYIL.
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15. YpaBuenne MenaeneeBa — Knanelipona u ero xapakrepu-
CTHKH.

16.9KcriepuMeHTaIbHBIE Ta30BbIC 3aKOHBI.

17. 1 3ak0oH TepMOJUHAMHUKH U €70 IPUMEHEHHUE K Pa3INYHbIMU-
30IPOLIECCaM.

18. AnnabaTtudeckoe pacuimpenue raza. Pabora, copeprraemas
MIpU U3MEHEHHH 00bheMa rasa.

IVIaekTpocraruka
19. Dnexrpuszanus ten. 3akoH KynoHa. 3aKkoH coXpaHEHUs dJIeK-
TPUYECKOT'0 3apsija.
20. Dnexrpuueckoe nosie. HanpsmeHHOCTh 3JIEKTPUUECKOTO
nosist. [IoToK BeKTOpa HaMPSAKEHHOCTH 1. TIOJIA.
21. Teopema Octporpaackoro-I'aycca u ee npuMeHEHUE.
22. IIpoBOTHUKH U AUBJIEKTPUKHU B JIEKTPUUECKOM IIOJIE.
23. PabGoTa mo nepemMenieHuto 3apsiia B JIEKTPUIECKOM TOJIE.
[Torenuuan u pazHoCTh MOTEHUUATOB. CBSI3b MEK/y HAMPSIKEH-
HOCTBIO U PA3HOCTHIO MOTEHIIUAJIOB.
24. OnextpoeMKocTb. KoHeHCAaTOPhl. DHEPrHUs 3IEKTPUUECKOIO
OJISL.
V IlocTOSAHHBII 3J1eKTPHYECKH I TOK
25. Dnexkrpuueckuii Tok. Cuiia Toka. [InotHocTs TOKa. PazHocTh
NOTEHIMANOB, Hanpsbkenue, J/C.
26. IcTOYHUKY ITOCTOSTHHOTO TOKA, UX BUIEL.
27. 3akoH Oma 117151 ydacTKa ey U nojaHou unenu. ConpoTusiie-
HUE ITPOBOJTHUKOB.
28. IlocnenoBaTenbHOE U MApAJIJIEIbHOE COEAMHEHHUE TPOBOHU-
KOB.
29. PaboTa 1 MOIIHOCTH TOKA. 3akoH JIxkoyns - Jlenna.
30. DyeKTpUYECKUi TOK B ra3ax (CaMOCTOSITeNIbHAs U HECAMO-
CTOSITEJIbHAs! IPOBOJUMOCTH, TUIIBI Pa3psIOB).
31. DaeKTpUYECKUiA TOK B MOJTYMPOBOJTHUKAX (COOCTBEHHAS U
MpUMECHasi IPOBOAUMOCTH MOTYITPOBOIHUKOB).
32. DJIEKTPUUYECKUH TOK B pACTBOPAX M pacCIIaBax AJIEKTPOJIH-
TOB (3aKoHbI Dapazes, ANEKTPOIN3 U €ro IPUMEHEHNUE).
VI Marnerusm
33. MarauTHoE€ 1oJjie, MarHuTHasl MHIYKLKSI, MarHUTHBIN MOTOK.
34. MarauTHbI€ CBOMCTBA BEUIECTB. J[MamarueTusM, napaMarte-
TU3M U (peppOMarHeTu3M.
35. JleficTBME MarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM. 3aKOH
Awmrepa. 3akoH buo-Casappa-Jlamnnaca.
36./leiicTBMEe MarHUTHOTO TIOJISI HA IBIDKYIIUCS 3apsia. Cuma

Jlopenua.

37.SBneHne 3JIEKTPOMAarHUTHOM UHAYKIIUY U CAMOMHIYKIIUH.
38. IIpunnun neiicTBus Tpancopmaropa.
VII BoJiHOBBIE 1 KBAHTOBbIE CBOIICTBA CBEeTa
39. Iudpaxkuus cera. JJudpakunonHas penerka.
40. Unarepdepennns ceeta. MeTObI MOTYyYEHUS KOTEPEHTHBIX

BosH. HTepdhepomerp MaiikenbcoHa.

41.IMonsspuzanus cBeta. 3akoH bproctepa. 3akon Maioca.
42. ®otorddexT. 3akoHbl HoTodPPeKTa.
43. Jlanenue cBeta. OnbITH JIeOenena.
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MEpHI).

44. OnpITHBIE 3aKOHBI U3Ty4eHUs a0COFOTHO YepHOTO Teua (3a-
koH Creana-bonbimana, 3akon Buna).

45. Cnextp uzinydenus Bogopoaa. Cnexkrpanbubie 1uanu (banb-
Mepa, Jlaiimana, [Tamena).

VIII AtomMHas 1 siaepHas pu3nka
46. CBsI3b MEXIY KOPIYCKYJISAPHBIMU U BOJTHOBBIMUA CBOWCTBaMH Ya-
ctun. Popmyia ne-bpoits.
47. EcrecTBEHHasl paluOaKTUBHOCTb.
48. PanqnoakTUBHOCTh. 3aKOH PaJIMOAKTUBHOTO paciaja.
49.Ctpoenue atoma Bogopoza. Teopus bopa.
50. ATomHoOe€ s11po, ero ctpoeHue. [IpoToHBI, HEUTPOHBI, U30TOTIBI.
51. MckyccTBeHHas paliOaKTUBHOCTD. S iepHbIE peakuuu (IIpu-

[IIkana v KpUTEpPUH OLIEHUBAHMS OTBETA 00YYAIOLIETOCs MPEICTaBICHbI B TAOIHULIE.

Ixana

Kputepuu onenunBanus

OlLeHKa «3a4TEHO»

3HAHHWE ITPOrPaMMHOTO MaTe€pUalla, yCBOCHUE OCHOBHOM M JOTIOJHUTENb-
HOM JIUTEPATYPBbI, PEKOMEHI0BAHHOU IIPOrPaMMON TACLUILINHEL, IPaBUIIb-
HOE pelLIeHHE 3a7jaudl (JOMyCKAETCsl HATMUME MaJlO3HAUYUTENIbHBIX OINOOK
WJIY HEJJOCTATOYHO IIOJIHOE PACKPBITHE COAEPKAHUE BOIIPOCA, UIIU ITOIPELL-
HOCTb HEITPHMHLIMIIMAIBLHOTO XapaKTepa B OTBETE Ha BOIIPOCHI).
JIOIIOJIHUTENBHBIM YCIIOBUEM IIOJy4YEHUSI OLEHKH «3a4TE€HO» MOTYT CTaTh
XOpOIIME MOKA3aTeU B X0/1€ IIPOBEACHMS TEKYILETO KOHTPOJIS U CUCTEMA-
TUYECKasl akTUBHAas paboTa Ha YUeOHBIX 3aHATHUSX.

O11eHKa «HE 3aUTEHO»

mpoOesbl B 3HAHUSX OCHOBHOTO MPOTPaMMHOTO MaTepuana, MpPUHIUIHU-
QJIbHBIE OMIMOKY MPHU OTBETE HA BOMPOCHI.

Ikaja Kpurepun oueHnBanns
- 00yJaromuncs MOTHO YCBOWII YI€OHBIN MaTepual;
- IOKAa3bIBA€T 3HAHNE OCHOBHBIX MOHATUIN TUCUUIUIMHBI, TPAMOTHO I10JIb-
3yeTCsl TEPMUHOJIOTHEN;
- IPOSIBIISICT yMEHHE aHAJIM3UPOBATh U 00001aTh HH(OPMALINIO, HABBIKU
CBSI3HOTO ONKCAHUS SIBJICHUN U IIPOIECCOB;
Ouenka 5 - ACMOHCTPUPYET yMEHUE H311araTh Marepual OIpeEIEHHON JIornye-
(oTIHHHO) CKOM MOCJIEZI0BATEIbHOCTH;
- IOKa3bIBAa€T YMEHNE WITIOCTPUPOBATH TEOPETUUECKUE TIOJIOKEHHSI KOH-
KpPETHBIMU ITPUMEPaMHU;
- IEMOHCTPUPYET CHOPMUPOBAHHOCTH M YCTOMYUBOCTh 3HAHUH, YMEHUI
Y HaBBIKOB;
- MOTYT OBITh IOMYIIEHBI OJHA—/[BE€ HETOYHOCTH IIPH OCBEILIEHUH BTOPO-
CTENEHHBIX BOIIPOCOB.
- OTBET Y/IOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSAM Ha OLICHKY «5», HO PH
Oueixa 4 3TOM UMEET MECTO OJIUH U3 HEAOCTaTKOB:
(xopo1o) - B YCBOCHHMH y4eOHOT0 Marepuasa JOMyIeHbl IpoOebl, He NCKa3UBIINE

COACPIKAHUE OTBETA,
- B U3JIOKCHUU MaTcpHrajia DONYIICHBI HC3HAYUTCIbHBIC HCTOYHOCTH.
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Onenka 3
(YAOBIETBOPUTENIBHO)

- 3HaHHWE OCHOBHOT'O IIPOrpaMMHOI0 MaTepuaia B MUHUMAaJIbHOM 00beEMeE,
HOTPEMIHOCTH HENPUHIUIINAIBHOIO XapaKTepa B OTBETE HA K3aMEHE: He-
IIOJIHO MJIM HEIOCJIENO0BATEIbHO PACKPBITO COAECP)KaHUE MaTepHuaa, HO
MOKa3aHo 00I1ee MOHMMAaHUE BOIIPOCOB;

- UMEJIUCh 3aTPyJHEHUs WIN JOMYIIEHbl OIUMOKH B ONpPEICIICHUH MOHS-
TUH, UCIOJIb30BAaHUN TEPMHUHOJIOTUH, ONMCAHUU SBJICHUN U IPOLECCOB,
MCIIPABJICHHBIE ITOCIIE HABOIALINX BOIIPOCOB;

- BBISIBJICHA HEAOCTATOYHAs! C(POPMHUPOBAHHOCTD 3HAHUH, YMEHHI 1 HaBbI-
KOB, 00y4YaIOUIMiiCs HE MOXKET IPUMEHUTH TEOPUIO B HOBOM CUTYAIMH.

OneHka 2
(HEYAOBIETBOPUTENBHO)

- IpoOEeIbl B 3HAHUSAX OCHOBHOTO MPOTPAMMHOTO MaTepualia, MPHUHIIAITH-
QJIbHBIC ONTMOKH TP OTBETE Ha BOIIPOCHI;

- oOHapyKEHO He3HAHKE WIIM HETTOHNMAaHKEe OOJbIIeH Ui Hauboee Bak-
HOU YacTu y4eOHOTo MaTepuana;

- JIOTYIICHBI OMHUOKH B ONIPEICIICHUH TIOHATUH, TIPU UCIIOIh30BAaHUH TEP-
MHUHOJIOTHH, B OTIMCAHWH SIBJICHUH U MPOIIECCOB, KOTOPBIC HE UCIIPABIICHBI
MOCIIe HECKOJIBKHUX HaBOISAIINX BOIPOCOB;

- He c(OPMHUPOBAHBI KOMIIETEHIIHH, OTCYTCTBYIOT COOTBETCTBYIOIIINE 3HA-
HUS, YMEHUS Y HABBIKH.

4.2.2 Dx3aMmeH

He npenycmoTpeH y4eOHBIM TJIAHOM.
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JUCT PETUCTPAILIUU U3MEHEHUI

Howmep
u3-
MeHe-
HUA

Homepa nucros
3aMEHEH- AHHYJIUPO-
HOBBIX
HBIX BaH-HBIX

OcHoBaHue JUIST BHECEHUS N3MEHCHUHN

IToamuce

Pacmmd-
POBKa MOA-
nucu

Jlata BHECe-
HHS UBMEHE-
HUA
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