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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO JUCIHUIINHE,
COOTHECEHHbIE C IVIAHMPYeMbIMHU pe3yjbTaTaMu ocBoeHuss OIIOIT

1.1. Heap 1 3a1a4n TUCHUTLIHHBI

bakanaBp mo HampaBieHuto moarotoBku 35.03.07TexHoyiorust MpOW3BOJACTBA M IMEpepabOTKH
CENIbCKOX03SUCTBEHHOW MPOTYKITUH JOJKEH OBITh TIOJITOTOBIICH K CJICYIOIIUM BHIaM PO EeCCHOHAb-
HOW AESATEIbHOCTH: HAYYHO-UCCIEA0BATEIbCKOM, KaK OCHOBHOM, MPOU3BOJACTBEHHO-TEXHOJIOTHUYECKON
Y OpraHU3allMOHHO-YIIPABICHYECKOH .

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-
HEeWIleMy pa3BUTHIO JIMYHOCTH.

3agauu AUCHMILIMHBI:

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

— chopMUPOBATH OCHOBBI HAYYHOTO MHPOBO33PEHHS M COBPEMEHHOTO (PH3UUECKOTO MBIIIIIICHUS;
03HAKOMUTbHCSI C HAYYHO anmnaparypoil 1 MeTogaMu (GU3NYECKOTO UCCIIETOBaHMS, TPUOOPECTH HaBbIKU
poBeIeHUsT PU3UUECKOTO IKCTICPUMEHTA;

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

— OBJIAJIETh METOJIaMU peleHus MpodecCHOHAIbHBIX 3a/1a4.

1.2. Ilnanupyembie pe3yJibTaThl 00y4YeHHUs MO TUCHHUILINHE (TOKAa3aTeu
copMHPOBAHHOCTH KOMIIETEHIINI)

IInanupyemsle pe- [Tnanupyemblie pe3yabTaThl 00Y4YeHUS 0 AUCIUILTUHE

3YJIbTAaThl OCBOCHUSA

paT, MEeTO/Ibl aHaTTN3a
U MOZCTUPOBAHHUS,
TEOPETUYECKOTO U
AKCIEPUMEHTAIHHOTO
HUCCIICAOBaHUA ITPU
pemeHuu mpodeccu-
OHAJIbHBIX 3aJ1a4

NEeHCTBUS OOBEKTOB TPO-
(beccroHaTBHON ESITEIb-
HOCTH U KOTOPBIE UCTIOJb-
3YIOTCS  JUIS  PEIICHHUS
npoeCCHOHATBHBIX  3a-
nau - (b1.5.18-3.1)

HaJIbHBIX 3aJga4d -

(b1.5.18-Y.1)

OIom 3HAHUA YMEHHUS HaBBIKU
(KOMITCTCHIIHN )

OIIK-2 OO6yuarommiicss  nowkeH | O0yuaromuiics nomkeH | OOyJaronuics A0KeH
CHOCOOHOCTH TIPUMe- | 3HATh:0OCHOBHBIC (DU3MYE- | YMETh:UCIIOJIB30BATh BIIAJIETD: HaBBIKAMH
HATH COOTBETCTBYIO- | CKHE€ 3aKOHBI, SBICHHUS W | OCHOBHBIC (DU3MUYECKHE | IPUMEHEHUS  COOTBET-
Uil QU3MKo-mMare- | MPOIECChl, Ha KOTOPBIX | 3aKOHBI M TIOHATHUS IS | CTBYIOIIETO (DPU3UKO-Ma-

MaTHUYECKHH amnma- | OCHOBAHBI MPUHIUIIEI | pelieHusT Mpodeccruo- | TeMaTHYEeCKOTro  arma-

paTta, METOJOB aHaIH3a
U MOJETHPOBAHUS, TEO-
PETHUYECKOTO U SKCIIepH-
MEHTaJBHOTO HCCIENIO0-
BaHUs TMPH PEUICHUH
poeCCHOHANIBHBIX 3a-
nay - (b1.5.18 -H.1)

2. Mecto nucuuminnel B cTtpykrype OITOIIT
Jucnunnuna «®u3nka» oTHOCUTCS K 0a30Boit yactu bioka 1 (b1.5.18) ocHoBHO# ipodeccro-

HaTbHON 00pa30BaTeNLHON MPOTrpaMMbl aKaJEMHUYECKOr0 OaKataBpraTa Mo HalPAaBJICHUIO MMOATOTOBKH

35.03.07TexHonorust MPOU3BOACTBA U TIEPEPAOOTKHU CEINHCKOXO03IHCTBEHHON MTPOTYKIIUH




Pa3nesnl IMCUMIVIMHBI M MEKTUCHUILTHHAPHBIE CBSI3M € 00eceYnBAOIIMMH (TPeIIecTBYI0-
IMMH) U 00ecneYyrnBaeMbIMHU (MOCTeTYOIIMMU) U CHUTITTHHAMEA

HaumeHoBaHue obecrieunBa-
IOLUX (IPEIIIECTBYIOLINX )

dopmupyemble KOMIETEHIIUN

Ne 1 o0ecneynBaeMbIX (moce-
n/n JYIOUIMX ) TUCIUIUIAH, npak- | Pasnen 1 Pazgen 2 Paznen 3 | Pasnen 4 Pazpgen 5
THK
[IpenmecTByronmuye TUCHUIIMHBL, TPAKTUKH
1. | Maremaruka |OIK-2 | ONK-2 | OIK-2 | OIIK-2 | OIIK-2
[Tocnemyromue TUCIUILTIHBI, TPAKTHKH
1. | Xumus aHaIUTHYECKas OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
2. | XuMHs HEOpraHm4eckas OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
3. | Xumus opraHudeckas OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
Xumus puzudeckas u Koi-
4. I OIIK-2 OIIK-2 OIIK-2 OIIK-2 OTIK-2
6. | Dxojorwus OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
7 EI/IOXI/IM%H CEIBCKOX 03511~ OIK-2 OIK-2 OIK-2 OIIK-2 OIIK-2
CTBEHHOM MPOIYKIIUU
g, | lCHOTHRA pACTCHMIMOKH- | gy | O[K-2 | OIK-2 OIK-2 OIK-2
BOTHBIX

3. O0bém UCHMIVINHBI U BUbI y4eOHOH padoThl

O0BeM THCHUILUTHHBI cocTaBisieT 3 3aueTHbIX equHuibl (3ET), 108 akagemuueckux daca (nanee
yaca). JlucuurminHa uzydyaercs Ha 2 Kypce.

3.1. PacnpenesieHue o0beMa TMCUMILIMHBI IO BHAaM YUeOHO# padoThl

Bun yae6HO# paboThI

KomnuectBo yacoB

KonrakTHasi pa6ora (Bcero) 18
B Tom uncie:
Jlexmuu (JI) 8
[IpakTnueckue 3ansatus (113)
JlaGopatopusble 3ansartus (JI3) 10
CamocrositesbHast padora odyuaromuxcs (CP) 81
KoutpoJsb 9
Hroro 108
3.2. PacnpenesieHue yueOHOIro BpeMeHH IO pa3jejiaM U TeMaM
Bcero | B TOM 4YHCJIE -
KOHTaKTHas paboTa =
Té]?\.:[lbl HanmenoBanmne pasaciia U TEMbI qa- CP g
COB hi§ JI3 113 S
<
Paznen 1.Mexanunka
1.1 | Beenenne | 7 | | 2 ] E X




KunemaTtuka maTepuanbHOU
1.2 | TOYKM ¥ BpalLaTEIbHOTO JIBUXKE- 7 2 5 X
HUS Tell
13 ILHH.E}MHKa MaTepUaJIbHOU TOYKU 7 5 .
U TBEPJIOTO Tena
14 Mexannueckue KoneOaHus u 9 ’ ’ 5 X
BOJIHBI
Pasznen 2. MonekynspHas pu3uka u TEpMOAMHAMUKA
71 MonekynsipHO-KUHETHYECKast 7 ) 5 X
TEOpHs UACATBHOIO raza
2.2 | N3ompouecchl B razax 5 5 X
2.3 OCHOBBI TEPMOJIUHAMUKHU 7 2 5 X
Paznen 3. DnexkrpoauHamuka
3.1 | Dnektpocraruka 5 5 X
3.2 | IloCcTOSITHHBIN AJEKTPUUECKUM TOK | 7 2 5 X
3.3 | MarauTHoe nojie v TOK 5 5 X
34 DJIEKTPOMArHuTHAsI MHIYKIUS 5 5 X
35 DIEeKTPOMarHUTHEIE KOJICOAHUS 5 5 <
Y BOJIHBI
Paznen 4. OnTuka
4.1 | 'eomerpuueckasi ONTUKA 7 2 5 X
4.2 | BonHoBas onTuka 5 5 X
4.3 | KBanToBas ontuka 5 5 X
Pazgen 5. Atomuast pusuka
5.1 | AtomHas u siaepHast pusuka 8 2 6 X
KoHnTposb 9 X X X X 9
O611ast TPyA0EMKOCTh 108 8 10 - 81 9

4. CTpyKTYpa M coepKaHue N CIHIIHHbI
4.1. Conep:xaHue TUCUUTLTHHBI

Pasznea 1. Mexanuka

KunemaTuka. Kunematnka qBUKEHHUs. MaTepUalIbHON TOUYKHU B IpocTpaHcTBe. CUcTeEMa OTcUeTa
U cUCTeMa KoopauHat. Pannyc-BekTop. Pasnoxenue paguyca-BeKTopa o €IMHUYHBIM opTam. Ero mo-
nyns. Tpaektopus. Bektop nepememenus. Cpennsas ckopocTs. MrHOBEHHas CKOpocTh. [Ipoekunn Bek-
TOpa CKOPOCTH Ha KOOPAMHATHBIE OCH. Pa3ioskeHne BEKTOpa CKOPOCTH IO €AMHUYHBIM OopTaM. Moaynb
BEKTOpa CKOPOCTHU U €ro CBA3b C MpoeKuusaMu. I1yTh kak onpeneneHHblii HHTErpal OT MOJYJIS BEKTOpa
CKOPOCTH.

PaBHOMepHOE nBMXKEHME. 3aBUCUMOCTh KOOPAMHATHI OT BPEMEHU IIPU PAaBHOMEPHOM JIBUYKEHUU.
PaBHOyCKOpeHHOE IBMKEHHE. 3aBUCUMOCTb KOOPAUHATBI U CKOPOCTH OT BPEMEHH IIPH PaBHOYCKOPEH-
HOM JIBUYKEHUHU.

BekTop yckopeHus U €ero MOAyib. PasnokeHue BeKTopa yCKOPEHUs 10 €IMHUYHBIM opTaM. LleH-
TPOCTPEMHUTEIBHOE U KacaTelbHOe ycKopeHus. LleHTp u paanyc KpuBU3HBI TpaekTopuu. BeiBon dop-
MyJI JJI HEHTPOCTPEMUTENBHOIO U KaCaTEIIbHOTO YCKOPEHHM.

Kunemaruka ABM>KEHHS MaTepHaAIbHON TOUKHU 110 OKPYKHOCTH. Y101 noBopoTta. CpeHss yrioBas
CKOpOCTb. MTHOBEHHAs1 yIi0Basi CKOPOCTh. YTJIOBOE yCKOpeHHe. PaBHOMEpHOE ABUKEHHUE IO OKPYXK-
HOCTHU. 3aBHCUMOCTb yIJIa OT BPEMEHH IIPH PAaBHOMEPHOM JBWXKEeHHHU. [lepros oOparieHust TOUYKU 10



OKPY>KHOCTH U €I0 CBSI3b C YIVIOBOM CKOPOCTBIO. PaBHOYCKOPEHHOE IBUYKEHHUE MO OKPYKHOCTH. 3aBU-
CUMOCTbh yIJIa U YIJIOBOM CKOPOCTH OT BPEMEHM MPHU PAaBHOYCKOPEHHOM JBHUKEHHUU. BEKTOp yrioBoit
CKOpPOCTH.

JAnnamuka matepuaiabHoOil TOYKH. 3akoHbl HbioTona. Bropoit 3akoH Herorona. Hauanbhbie
ycioBus. Mnynbsec. MoMeHT nuMnyinbca. 3aKOH U3MEHEHUSI MOMEHTAa UMITYJIbCa ¢ TEUEHUEM BPEMEHM.
MomeHT cuibl. [leuo cumbl. 3aK0H COXpaHEHU MOMEHTA UMITYJIbCa MaTEPUAIbHON TOYKH.

Pabora nocrosinHOM cuitbl. PaboTta kak kpuBonuHeitHbIi uHTerpan. Kunernueckas sueprus. Cesi3b
MIPUPAIICHHS] KHHETUYECKON YHEPTUHU ¢ pPabOoTO# criibl. MOITHOCTD.

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

JMHaMuKa TBepaoro rena. BpamieHue TBepAOro Teiaa BOKPYT HEIOABUXKHOM ocu. MOMEHT UM-
IyJIbca TBEPAOro Tesna. MoMeHT uHepiu. OCHOBHOE ypaBHEHUE BPAIIaTEIbHOTO JBUKEHUS. MOMEHTBI
nHepuuu npocteix Ten. Teopema llteiinepa. CtaTuka. Y ciioBusi paBHOBECHS TBEPIOTO TeENA.

Koaebanus. [lepmonnueckue konedbanus. Yacrora. [lepuoa. 'apmonudeckue xosnebanus. Am-
wmrynaa u ¢gasa. Auddepenunansnoe ypaBHeHHE rapMOHMYECKUX Koniebanuil. OnpeneneHne aMIuim-
TyABl 1 HAYaJIbHOU (pa3bl KoyieOaHU U3 HAYaJIbHBIX YCIIOBH.

[pyxunneiii MasTHUK. Cuna ynpyroctu. 3akoH ['yka. DHeprus n1eopMHUPOBAHHON MPYKHHBI.
YpaBHeHHE NBMKCHUS TIPYKUHHOTO MasTHUKA. YacToTa KoeOaHui MPY>KMHHOTO MasgTHUKA. DHEPTHUs
MPY>KUHHOTO MAasTHUKA. 3aKOH COXpaHeHUusi >Hepruu. DU3NYecKUid M MaTeMaTUYECKUI MAasTHUKH.
YpaBHEHUE IBUKEHUS.

Ob6opoTHsblil MasTHUK. [IpuBeieHHast AnmuHa pu3udeckoro MastHuka. LlenTp kauanus. M3mepenue
YCKOpEeHUs1 CBOOOAHOIO MaICHHUS.

CrnenunanbHas Teopusi OTHOCHTEJBbHOCTH. [ [puHIun oTHOCcUTENbHOCTH. [IpHHIMT TOCTOAHCTBA
ckopoctu cBeta. [IpoctpancTBO-BpeMs MuUHKOBCKOro. MupoBasi TuHUs dacThllbl. CBETOBOM KOHYC.
[TpeobpaszoBanus Jlopenma. BeiBoa mpeobpazosanuit Jlopenna. Untepsan. CodctBeHHOE Bpemsi. OTHO-
CUTEIHFHOCTh BpeMEHH. Bpemsi )KM3HU pacaiaroiecs djeMeHTapHoN YacTrIlbl. [lapamoke 61u3HEIOB.
[IpeoOpa3oBaHusi CKOPOCTEH.

Pa3nesn 2. MosekyasipHast pu3MKa M1 TEPMOIUHAMHUKA

Kunernyeckasi Teopusi pABHOBECHOI'0 MeaJbHOrO raza. KonueHnrpanus Mosekyin. OyHknus
pacnpezesieHus: MOJIEKyJ B IPOCTPAaHCTBE U 10 ckopocTsM. CpenHue ckopoctu. JlaBnenue raza. Ilpu-
OJIMKEHHOE BbIpaKEHHUE JIJISi CPETHET0 YKCIa yIapoB MOJIEKY O CTeHKY. CBS3b IaBJICHUS CO CPETHUM
3HAUEHUEM KBaJpaTa CKOPOCTU MoJIeKylbl. OCHOBHOE ypaBHEHHE KMHETHUUECKOM Teopun rasza Pacrpe-
nexenne Makcseiia — bonbiiMana.

TepMoguHamMuka uaeaabHOro raza. Monps BemiectBa. Yucno ABoragpo. MossipHas macca.
VYpaBHeHHE COCTOSIHUA HAcaIbHOTO ra3a. 3akoH JlanbToHa. CpenHsis SHeprus MOJIEKYJbl. BHyTpeHHsIs
SHEPrus nAcalbHOrOo ra3a. Mzoxopuueckuii nponecc. TeNI0eMKOCTh HAEATIBHOTO ra3a pU OCTOSHHOM
obweme. Uncro crernenei cBo00 161 MoJieKyibl. PaBHOpacnpenenenue sHeprun [10 creneHnsm cBoOOIbI.
N3ob6apuueckuii mpouecc. TermoeMKocTs neaIbHOro ra3a npu NOCTOSIHHOM JlaBieHuu. M3orepmude-
CKHI Tiporiecc. AnnabaTHIeCKU MPOIecc. DHTPONUS UIeaTbHOTO ra3a. DHTPOIUS HACAIbHOTO raza u
BTOPOE HAYaJI0 TEPMOJIUHAMUKH.

SIBienust mepeHoca B razax. HepaBHoBecHbIE cOCTOsIHUS Ta3a. JIokallbHOE TEPMOJMHAMUYECKOE
paBHoBecue. CpeaHsist JTMHA CBOOOAHOT0 Ipodera Mosekysbl. ItoTHOCTh moToka Monekyi. Juddy3us
ra3oB. 3akoH ®uka. Koappunment nuddysun. Beisog 3akona ®@uka. Ypapaenue nuddys3uun. Bsaskocts
ra3oB. 3akoH HetoroHa. Kosddumment Bs3koctu. BeiBoa 3akoHa HeI0TOHA [JIs1 CHITBI BSI3KOTO TPEHUS.
TennonpoBoaHOCTh razoB. 3akoH Pypre. KoaddurmeHnt TermmonpoBoHOCTH.

PeanbHble razpl. MexxMoseKymsspHoe B3auMoieiicteue. YpaBHenue Ban-nep-Baanbca. ObocHo-
BaHueE ypaBHeHUS! BaH-nep-Baansca. BHyTpeHHss SHEPTHS peabHOTO rasa.

Pa3nen 3. DjekTpUYecTBO U MArHETU3M



IHocTosiHHOE JJIEKTPUYECKOe 10JIe B BaKyyMe. DJIeMEHTapHbIC YaCTULIbl, UMEIOLIUE dJIEKTprUYe-
CKHH 3aps/1. DIIEMEHTAPHBIN JIEKTPUUECKUI 3apsi. 3aKOH COXPaHEHHUS 3apsi/ia N30JIMPOBAHHON MaKpo-
CKONMYECKOM cucTeMbl. BzaumoeiicTBue AByX ToueuHbIX 3apsnoB. Cuna B3aumozeictus. [loreniu-
anbHas SHEPI'us B3aNMOJEHCTBHE ABYX TOUEUYHBIX 3apsaA0B. JlefiCTBUE CHCTEMBI 3apSKEHHBIX YACTHI] Ha
npoOHBIA 3apsan. 3akoH KynoHa u mpuHIUN cynepno3unuu. HanpsKeHHOCTh AJIEKTPUYECKOTO TOJIS.
3akoH KynoHa v npuHIUI Cynepno3uIuy AJ1sl HanpsiaKE€HHOCTH. [[oTeHIman 3JIeKTpuyecKoro nossl. 3a-
koH KynoHa v mpuHIuN cynepno3uuuu ais noreHuuana. COOTHOIICHHE, CBS3BIBAIOIIEE HAIPSKEH-
HOCTB I0JIA U MoTeHIuan. ['paiuenT noreHuumana.

Pabora mpu nepemenieHuu 3apsaa B MOCTOSHHOM JJIEKTpUYecKoM moje. Llupkymsimus BekTopa
HaIPsKEHHOCTH MMOCTOSTHHOTO 3JIEKTPUYECKOro NoJisA. CHIIOBBIE TMHUU U SKBUIIOTEHIIUAIBHBIEC TIOBEPX-
HocTH. [IoTOK BEeKTOpa HANpPSHYKEHHOCTH 3JEKTPUUYECKOro nojsi. [IoTok BeKTopa HANpsKEHHOCTH OIS
TodyeuHoro 3apsga. Teopema ["aycca. [Ipumenenus: reopemsl ["aycca. DinekTpudeckoe moie OecKoHed-
HOUM paBHOMEPHO 3apsSKEHHON MIOCKOCTU. DJICKTPUUECKUE TOJIS 3apsKEHHBIX c(hepsl, Iapa U [UIH-
npa. OCHOBHBIE YpaBHEHUS 3JIEKTPOCTATUKU B MHTETPaIbHOM (opme.

DNIEKTPUUYECKHUI JUMOIb U CO3[JaBAEMOE UM BJIEKTPUUYECKOE ToJIe. DIEKTPUUECKOE MOJe TOYeU-
HOTO AuMnoJis. BeiBoa Gopmy:n as HapsHKEHHOCTH TOJIS U MOTEHIMAaNa. DJISeKTPUUECKU MOMEHT JH-
OJIsl.

DJIeKTPUYECKoe 1oJie B JUIeKTPUKAX. [[onspHbIe 1 HENOISAPHBIE MOJEKYIbI. DIEKTPUIECKHUI
MOMEHT MOJIEKYJIbI. JIUIOIb BO BHEITHEM 3JIEKTPUUECKOM IIOJIE.

[Tomstpuzanus quanexktpuka. CBOOOTHBIC U CBsA3aHHBIC 3apsibl. [lomspuzoBanHocTh. [ToBepXHOCT-
Has IJIOTHOCTb CBSI3aHHBIX 3aPSJI0B U €€ CBSI3b C BEKTOPOM IMOJISIPU30BAHHOCTH.

IIpoBOAHUKH B MOCTOSTHHOM 3JIEKTPUYEeCKOM moJie. Hocutenu 3jekTpruieckoro Toka. JIeKTpo-
craTudeckas MHAykuus. UHaynupoBaHHbie 3apsiabl. Pacnipeaenenue 3apsiioB B U30JIMPOBAHHOM IPO-
BogHUKe. [loBepXHOCTHas IUNIOTHOCTH 3apsAna. [IoCTOAHHOE 3IEKTpUYECKOe MOoJIe€ B M30JIMPOBAHHOM
MPOBOJIHUKE. ['paHUYHBIEC YCIOBUS HAa MOBEPXHOCTH MPOBOAHUKA. DJIEKTPUUECKAS] EMKOCTh 3apsKEH-
HOT'O IPOBOJHUKA. EMKOCTE MpOBOASAIIETO 1Iapa, OKPY>KEHHOTO OJHOPOJIHBIM IUAJIEKTPUKOM. DHEPrUs
3apsKEHHOTO MPOBOAHUKA.

Konnencaropsl. Hanpsbkenue. EMkocTh kKoHeHcaTopa. [nockuit koHaeHcarop. BeiBoa hopmysisr
JUTSl EMKOCTH TIJIOCKOTO KOHJIEHCATOPA, 3a0JIHEHHOTO OAHOPOAHBIM IUAJIEKTPUKOM. DHEPIHs 3apsiKEH-
HOTO KOHJieHcaTopa. BbiBoa (hopMyIibl 17151 SHEPTUHU 3apsHKEHHOTO KOHIEHCAaTopa. DHEPrusl dJeKTpuye-
CKOTO I0JIs B TUIOCKOM KoHieHcatope. [noTHocTs 3Heprun. CoeuHeHus: KOHIEHCATOPOB.

daeKkTpuYecKuil TOK. TOK MPOBOIUMOCTH M KOHBEKTHUBHBIN TOK. BekTop mimoTHocTH Toka. Cuna
TOKa. BBIBOIT (hOpMyIIbI, CBSA3BIBAIOIIEH TUIOTHOCTH TOKA M CPEHIOD CKOPOCTh HOCUTENEH TOoKa. 3aKOH
coXpaHeHHus 3apsiia. BelBoj ypaBHEHUs HenpepbIBHOCTU. 3akoH OMa [j1s yyacTka 1enu B quddepen-
[MATBHON U HHTETpaIbHON popMmax.BriBoa 3akona Oma s yuactka nernu. CoeTMHEeHUs TPOBOIHUKOB.
[110THOCTH KOHBEKTHBHOI'O TOKA B 3aPsKEHHOM LIMJIMHAPE, BpallatolieMcst BOKPYT COOCTBEHHOM OCH.

Croponnue cuibl. PaboTra CTOPOHHUX CHII TIPU MEPEHOCE HOCUTEINS TOKA. DJIEKTPOJBIKYINAS
cuia. HanmpspkeHue Ha HEOJHOPOJIHOM y4yacTKe 1enu. 3akoH OMa 111 HEOJTHOPOJIHOTO yYacTKa LEMH.
3akon Oma g nosHoi nenu. [pasuna Kupxroda u npumep ux npumenenus. 3akod /xoymns — Jlenna
B nmuddepeHnmanibHON 1 HHTErpaibHON (hopmax. MOIIHOCTh TOKa U yieJbHass MOIITHOCTh TOKa. BeIBOT
3akoH /oy — Jlenna.

Llemnp, cocrosinias U3 KOHAEHCATOPA U MTPOBOJIHUKA. 3aBUCUMOCTh OT BPEMEHH TOKA B LIENU U 3a-
psila Ha KOHJeHcaTope. 3a/iaya O TOKE YTEUKU KOHJIEHCATOpA.

ITocTostHHOE MarHUTHOE MoJIe B BakyyMme. 3akoH bruo-CaBapa-Jlaniaca v npuHIMI CyNepno3u-
M. MarauTHoe moJie KpyroBoro Toka. MaruutTHast UHIyKUHUs B IEHTpE BUTKA. PacueT nHAyKIIMU mMar-
HUTHOTI'O TOJIsI KPYrOBOrO TOKA HA OCH BUTKA. PacdyeT MHAYKIIMM MarHUTHOIO OJI HA OCH COJIEHOU]1a
KOHEYHOU JUIMHBL. MarHUTHOE MOJIE MPSAMOTO OTPE3Ka C TOKOM.

[ToTOK M HUPKYJSIUSA BEKTOpa MarHUTHOM MHAYKUMU. OCHOBHBIE YPAaBHEHUSI TEOPUH MOCTOSH-
HOTO MarHUTHOTO TOJII B UHTETpalIbHOH (hopme. MarHUTHOE T0Jie OECKOHEYHO JJTUHHOTO COJICHOUIA.
MaruuTHO€E 1moJie mpsAMOoro Toka. BzauMmozaelctBue TokoB. MarHUTHOE MoJie 3apsHKEHHOTO HMJIMHAPA,



BPAIAIOIIErocsi BOKPYr COOCTBEHHOM ocH. OmnpeneneHue euHULBI cruilbl Toka B cucreme CH. Borunc-
JIEHUS JICKTPUYECKOM W MarHUTHOM MOCTOSTHHBIX. MIX CBS3b cO ckopocThio cBeTa. BeiBoa muddepen-
LUUATBHBIX YPABHEHUN TEOPUH MOCTOSSHHOTO MAarHUTHOTO MOJISI.

JeiicTBMe MAarHUTHOIO MOJIS1 HA 3apPsiibl M TOKK. MarnutHoe nosie. MaranutHas naaykius. Cu-
JIOBbI€ TUHUM MarHuTHOTO noiist. Cuna Jlopenua. [IBuxkeHune 3apsskeHHOM YacTHIbI B OJHOPOAHOM U
ITOCTOSTHHOM MarHUTHOM T1oJie. BBIBOJ ypaBHEHUI IBU>)KEHUS U UX pelIeHHe. J[BIKeHUE BI0JIb CUIIOBOM
MUHUU. [[BUKEHUE MO0 OKPY>KHOCTU. 3aBUCUMOCTH paJinyca OKPYKHOCTHU OT CKOPOCTU JIBUIKEHHS 4Ya-
CTUILIbL. [[BrKeHre o BUHTOBOM juHUU. [llar u pannyc BUHTOBOW JIMHUU. [[BHKEHUE 3apsyKEeHHOM Ya-
CTHIIBI B AJICKTPUUYECKOM U MarHUTHOM ToJisiX. Dddext Xomna. OnpenencHre OTHOMICHHS 3apsia dJIeK-
TPOHA K €r0 Macce METO/10M MarHeTpoHa.

JleiicTBrEe MarHUTHOTO MOJIsl HAa MPOBOJHUK ¢ TOKOM. Cuna Amnepa. KoHTyp ¢ TOkOM B MarHur-
HOM 10Jie. MarHUTHBI MOMEHT.

DJIeKTPOMAarHUTHasi HHAYKIUA. MarHUTHBIN OTOK Yepe3 MOBEPXHOCTh, HATSIHYTYIO HA KOHTYP.
3akon Papazes u npaBuiio JleHna. DIEKTpOABIKYIIAA CUIa MHAYKIUMU. 3akoH Dapajes U COOTBET-
CTBYIOLIEE eMy ypaBHeHHEe MakcBeiia. DJIeKTPOABUKYIIIAs CUJla B IPOBOJHUKE, ABUKYILEMCS B Mar-
HUTHOM Tojie. CaMOMHAYKIMS. DJIEKTPOABMKYIIAs cuja CaMOMHAYKIUU. WHIYKTUBHOCTD KOHTYpA.
Hemnb, cocrosias U3 MPOBOJIOYHON KaTYIIKU U MPOBOJHHUKA. 3AaBUCUMOCTb CHJIBI TOKA B IIEMU OT Bpe-
MeHHU. DHEPrusi MarHUTHOTO TOJIS B KaTyllke. BuxpeBoe anekTpuyeckoe noe B coaeHouae. MHaykTus-
HOCTh COJICHOMJA. DHEPrusi MarHUTHOTO TOJIS B 3allOJHEHHOM BEIIECTBOM coJieHouze. [1noTHOCTh
SHEpPruy MarHUuTHOTO noJist. Toku Dyko.

DJIeKTPOMarHuTHbIe KoJiedanusi. 'apmonndeckue konebanus. KonedaTenbHbBIN KOHTYpP, COCTO-
AN U3 KOHJEHCATOpa U KaTyIIKU MHAYKTUBHOCTH. BbIBOA ypaBHEHHS KoJieOaHHUI HampsKeHHs Ha
oOKJagKax KOHJIEHCATOpa. 3aBUCUMOCTH OT BPEMEHU CHIIBI TOKA B KOHTYpE, HANIPsDKEHUS U 3apsijia Ha
oOkmankax kKoHaeHcaTopa. Yacrtora konebanuii. ®opmyna TomcoHa. DHeprusi KoiebaTenbHOTO KOH-
Typa. 3aKOH COXpPaHEHUS SHEPTHUH.

DJIeKTPOMarHuTHoe MoJie. YpaBHEHUsT MakcBesjia B MHTerpaJibHOU U tuddepeHuanbaon Ghop-
Max. IInotHOCTE TOKA cMenieHus. Bekrop YMmoBa — [lolituHra.

Pa3znea 4. OnTuka

BoJsiHoBas onTuka

HNuTepdepenuus. CnoxxeHre BOJH U KOJIeOaHUNA. AMIUTUTY/Ia CYMMBI IByX TapPMOHHUYECKUX KO-
nebanuii. UarencuBHoCcTh. KorepentHocTh. MHTEpdeEepeHnus cBeTa OT ABYX TOUEYHBIX HCTOYHUKOB.
Wutepdepenionnas kapTtuHa. PacnpeneneHre WHTEHCHBHOCTH CBeTa Ha »KkpaHe. MHTepdepeHuus
IBYX IUIOCKUX BOJIH. IHTepdepeHLns cBeTa B TOHKHX IUleHKax. MHTepdepoMeTpsl.

Judpaxuus. [Mpunmun [Nolirenca — @peHens v npuHUKN cyneprno3uuy. ['padpudeckuit MeTos
CJIO)KEHUS TapMOHWYECKHUX KoeOanuid. Jludpakuus cBeta Ha KpyriioM otBepctrr. 3oHb Openens. [{u-
¢bpakuus cera Ha mucke. Judpakuus @paynrodepa. Audpakmus cBera Ha menn. JudpakimonHas
pemerka. JludpakinoHHas pemnieTka Kak CleKTpaIbHBIA TPUOOP.

Ioasipm3anms cBera. DIIMNTHYECKAs U JUHEHHAs MOJSpU3ALMS dJIEKTPOMAarHUTHON BOJIHBL.
Bosna, nonsipuzoBaHHas 1o kpyry. EcTecTBeHHBIN, TOJSIPU30BAHHBIN U YaCTUYHO MOJISPU30BAHHBIN
ceT. Crenenp noispusanuu. Ilonspusanus cBera npu OTpaKEHUU U IpeIoMiIeHUH. Yrou bprocrepa.
[Tonstpu3arnus cBeTa mpu ABOMHOM JydernpenoMiaeHud. 3akoH Mamtoca. MaTepdepeHius moaspru3oBaH-
HBIX JIy4EeH.

KBanToBas ontuka

TensioBoe n3nyyenne. BzaumoeiicTBue n3mydeHust ¢ BEIIECTBOM U €TI0 XapaKTEPUCTUKU. DHEp-
reTuyeckas CBEeTUMOCTh. McmyckarenbHas cnocoOHocTh. [lornmomarensHas cnocodHocTs. OcBeleH-
HOCTb [IOBEPXHOCTH U30TPOIHBIM U3JIydeHUEM. [[10THOCTh 3HEprUM U3ny4eHHs. 3aKOHbI PABHOBECHOTO
TEII0BOTO M3ayueHus. 3akoH Kupxroda. ®opmyna [Inanka. 3akon Credana — boneiimana. 3akoH cMme-
meHus Buna.

DotoHbl. DoToHBIL. Mnynbe u sHEprus ¢porona. ®otodrddekt. BoaprammnepHas xapakTeprucTuka
BakyyMHOro (otosnemenTta. 3akoHsl Gorodddexra. Topmo3HOe peHTreHOBCKOe u3nydeHue. Jpdext
Komnrona. JlaBnenue ceera. OnbiTel JIeOenesa. /laBieHue mydka cBeTa.



Paznea S. AtomHas puzuka

BopoBckas Tteopust atoma. Criektp uznydeHus aroma Bojgoponaa. @opmyna banbsmepa. [Inane-
TapHas mojenb atoma. OnbiTel @panka u ['epra. Teopust BomopoaonomodoHoro nona. [locrymnarer bopa.
CkopocTb U paanyc opOUTHI 31ekTpoHa. CIeKTp 3HEpruil aneKTpoHa. Y poBHU sHeprun. Mcnyckanue u
MOTJIOIICHUE CBETA ATOMOM.

OcHOBBI KBaHTOBOM MexaHUKH. KoprycKkyisspHO-BOIHOBO nyanu3m. Bonnsl ge bpoitnsa. ®op-
Mynbl e bpouns. Jludpakius 37eKTpOHOB U HEHTPOHOB B KpucTaiiax. BoimHoBas dyHKIMS U ee
cmbici. YpaBHenue lIpenunrepa. Bosnna ne bpoiins kak pemenue ypasHenue lllpenunrepa st cBo-
0omHOM yacTuibl. HeompeneneHHOCTH KOOpAUHATH U UMITyJIbca. COOTHOIIIEHUE HEOTIPEACIICHHOCTEH.
VYpasuenue Lllpeaunrepa 1uist crailmOHApHBIX COCTOSIHUM. CIIEKTp SHEPT M.

Crtpoenue atoma. ATOM BOAOpPOJa B KBAHTOBON MexaHUKe. CIEKTp SHEPrui AJIEKTpOHA. DHEp-
rerudyeckue ypoBHH. [loTeHnnansl BO30YXIeHUS 1 HMOHM3AaLUHU aToMa. [IpocTpaHcTBeHHOE KBAaHTOBA-
Hue. KBantoBeie uncia. CpaBaenue ¢ teopueit bopa. 'mpomarautHoe otHomeHrue. CIiMH 3J1€KTPOHA.
MHOTr03JIeKTpOHHBIE aTOMBL. DIIEKTPOHHBIE KoHpUrypanuu. [lepuoandeckas cuctema 3eMeHTOB MeH-
neneeBa. DIeKTpoHHBIE 000s109ku 1 ciiou. [Tpunamun [Taymu. Oneit Lltepna u I'epiaxa. Dddekr 3ee-
MaHa.

®u3uka aToMHOro siapa. CoctaB M XapaKTEPUCTUKU aTOMHBIX siiep. CaMOmpoOn3BOJIbHBIN pac-
1aJ 4YacTULbL. Y CIIOBUE CaMONPOU3BOJIBHOTO pacnasa. JHEprus cBA3MU. Y AenbHas sHeprus cpssu. Ka-
nenbHasi MoJienb siapa. BeiBon popmysibl, onuchiBaromiell 3aBUCUMOCTh yI€JIbHOW 3HEPTUU CBSI3U OT
MaccoBOI0 yKcia. PainoakTHBHOCTh. 3aKOH paJlO0aKTUBHOIO pacnaja. SaepHele peakuu.

4.2. ConepxaHue JeKIuii

" Conepxanue JeKIui Koin-Bo
n/n p 4acoB

1. | Beegenue. KunemaTnka MaTepuaibHO TOYKH M BPAIIATeIbHOTO JIBUKEHMHSI. 2
[Tpenmer u 3agaun kypca ¢pusnku. Ousrka Kak OCHOBA €CTECTBEHHOHAYUYHBIX 3Ha-
HUil. CBsI3b (U3UKHU C CEIbCKOXO3IUCTBEHHBIM MTPOU3BOACTBOM. Ponb  (U3MKH B
oxpaHe okpyxkatomei cpeapl. CTpykTypa Kypca GHU3uKH.

MexaHnueckoe ABM)KEHHE U €ro OTHOCUTENbHOCTh. llepememienne u nyrs. Cko-
pocTh, yckopeHue. PaBHOMEpHOE MPAMOJUHENHOE JBH)KEHUE. PaBHOYCKOpEHHOE
IPSIMOJIMHENHOE IBUYKEHUE. YTIIOBOE NIEPEMELICHHE, YIIIOBas CKOPOCTh, YIII0BOE
ycKopeHue. PaBHOMEpHOE TPSIMOJIMHEHOE IBUKEHHE. PaBHOYCKOpEHHOE Bpala-
TENbHOE ABM)KEHUE

2. | Mexanu4yeckue KoJie0aHUsI U BOJHBI. ['apMOHMYEeCcKre KOleOaHHUs U MX Tapa- 2
MeTphl. CMelieHne, CKOpoCThb, YCKOPEHHE MPH FapMOHUYECKOM  KOJIeOaTeIbHOM
nBwkeHun. [lomHas sHEprus rapMOHUYECKUX KojeOaHwil. MasTHUKH (MPY>KHH-
HBIH, U3NYECKUN, MAaTEeMaTHUECKUi). YIIpyrue rapMOHUYECKHE BOJIHBI (ypaBHe-
HUE BOJIHBI, (ha30Basi CKOPOCTh, IJIMHA BOJIHBI, BOJTHOBOE YHCJIO).

3. | OcHoBbI TepMoauHaMuku. [lepBoe Havano TepmoanHaMuku. [IpumeHenue nep- 2
BOT'0 3aKOHA TEPMOAMHAMUKY K pa3IMYHBIM H30MpoleccaM. AradaTHbIHN Ipoliecc.
Huxn Kapno. KI1/] TennoBoi MamuHbI.

4. | AtomHas u saaepHas ¢pusuka. Crpoenue aroma. OnsiT Pesepdopaa. Kanrossie 2
noctynatel bopa. Moaens aroma Bomopoaa no bopy. CtpoeHue aTOMHOTO sapa.
PagnoakTuBHOCTB. 3aKOH paJu0aKTUBHOIO pacnaja. EcTecTBeHHas U HCKYCCTBEH-
Hasl paAMOAKTUBHOCTb. S IepHbIE pEaKIIVH.

HToro 8

4.3. Copepxanue J1a00paATOPHBIX 3aHATHI

10



HanmeHnoBanue mpakTUYECKUX 3aHATHI

Koma-Bo
4acoB

BBoansiii nHeTpyktax no Th. OmnpeneneHue norpenHocTel U3MEPEHUH.
Ornpezenienne MIOTHOCTH TeJ TPABUILHOM TreOMETPHIECKOM (POopMBbI

W3ydenune rapMOHUYECKHX KOJEOAHUI ¢ TOMOIIBIO PY>KUHHOTO MasAT-
HUKa

3 | Onpenenenue kodPuIMeHTa JIUMEHHOTO pacuupeHust TBEPAOTO Tea.

Onpe;[eneHI/Ie SKBHUBAJICHTHOI'O COIIPOTHUBJICHUSA IIPU ITOCJIICAOBATCIIBHOM 1
napajuiCJIbHOM COCANMHCHUAX

Omnpenenenne Gokyca U ONTHUECKON CHIIBI COOMpAIONIEH U paccernBaroIei
JIMH3BI

Hrtoro

10

4.4. Copepxxanue NpaKTHYECKHUX 3aHATHH
[IpakTHyeckne 3aHATUS HE IPETYCMOTPEHBI YUCOHBIM TJIAHOM.

4.5. Buabl u cojep:KaHue caMOCTOSITEJIbHON padoThl 00y4alouuxcst

4.5.1. Buasl caMOCTOSTENFHON pabOThl 00YJarOIITUXCS

Bunbr caMmocToATenbHOM paboTH 00yUYaOIIUXCS

KomnnuectBo yacoB

BrinonHenue KOHTPOJIbHOW paboThI 45

CaMoCTOSITEIbHOE U3YUYEHHE OTJICIbHBIX TEM U BOIIPOCOB 45

Hrtoro

90

B cooTBeTcBUU C yUeOHBIM IJIAHOM TPYAOEMKOCTh KOHTPOJISI COCTABIISIET 9 4acoB.

4.5.2. Conep:kaHue caMOCTOSITEIbHON pabOThl 00Y4aIOINXCsl

/1

HaumeHnoBanue TeM 1 BOIPOCOB

Kon-Bo
4acoB

Kunernyeckasi Teopusi pABHOBECHOT0 HIeaJbHOro ra3a. Konuenrpamus mMo-
nexyn. DyHKIUs pactpeeIeHsl MOJIEKYJT MPOCTPAHCTBE U 110 cKopocTsaM. Cpea-
Hue ckopocTH. [laBnenue ra3a. [lpubnrkeHHOE BRIpaKEHUE AJIsL CPETHErO YKClia
yIapoB MOJIEKYJI O CTeHKY. CBs3b JaBJICHHUS CO CPEAHUM 3HAYEHHWEM KBajpara
CKOpOCTH MoJIeKyJbl. OCHOBHOE ypaBHEHHE KMHETHUUECKOW Teopuu rasza Pacmpe-
nenenne MakcBenia — boiabiiMana.

18

TepmoanHamMuka naeaJbLHOro raza. Mons Bemecrsa. Yucno ABoraapo. Moisip-
Hasl Macca. YpaBHEHHE COCTOSHUS UJeaIbHOro raza. 3akoH [lanbrona. Cpennss
DHEPrUsl MOJEKYJbl. BHYTpeHHsSs dHEprus HiaeanbHOro rasa. Msoxopuueckuit
nporecc. TernaoeMKocTs HeaabHOro ra3a npyu MNocTossHHOM o0beme. Yucno cre-
neHel cBo6oabl MoJekynbl. PaBHopacnpenenenue sHepruu 110 creneHsM cBo-
6o1b1. U300apudeckuii mporiece. TermioeMKoCTh HACATBHOTO Ta3a MPU TOCTOSH-
HOM JaBiieHuH. M3oTepMudeckuii mporecc. AanadaTudeckuii mpouecc. DHTPo-
U UACATBHOTO Ta3a. DHTPONMS UACAIBHOTO ra3a U BTOPOE HAYaJI0 TEPMOJUHA-
MUKH.

18

nexTpuyeckuii Tok. Cuita Toka. BeiBoa Gopmyibl, CBSI3bIBaOIIEH MIIOTHOCTh
TOKa U CPEIHIOI0 CKOPOCTh HOCUTEINIEH TOKa. 3aKOH coxpaHeHus 3apsia.CoeanHe-
HUSl POBOJHUKOB. [1JJ0THOCTH KOHBEKTHBHOI'O TOKAa B 3apsXKEHHOM IIWIIMHIPE,

18

11




BpararonemMcs BOKpyr cooctBeHHoi ocu. CTopoHHHe cuiibl. PaboTa cTOpoHHHX
CHUJI TIPU TIEPEHOCE HOCUTENSI TOKA. DIEKTPOABIKYIIas cuiia. HanpspkeHue Ha He-
OHOPOJHOM Yy4YacTKe Ienu. 3akoH OMa s MOoJaHOM 1enu. MOIIHOCTh TOKa
nu y,[[eHBHaﬂ MOIITHOCTH TOKa.

JeiicTBMe MATHUTHOTO MOJISI HA 3aPAAbI U TOKU. MarauTHoe noJjie. MarautHas
uHaykua. CuinoBble TUHUU MarHuTHoro nosist. Cuna Jlopenua. JIBuxenue 3aps-
J)KEHHOW 4YacCTHUIIbl B OJJTHOPOJHOM M MOCTOSIHHOM MAarHUTHOM MoJjie. [[BuxeHue
BJIOJIb CHJIOBOM JHMHHUH. J[BHJKEHHE MO OKPYKHOCTU. 3aBUCHUMOCTH paanyca
OKPY’KHOCTH OT CKOPOCTH JIBUKEHHUS YaCTHUIlbI. [[BU>KEHUE IO BUHTOBOMW JIMHUU.
[ITar 1 paguyc BUHTOBOM JIMHUHU. [IBU)KEHUE 3apsKEHHOM YaCTULIBI B DJIEKTpUYE-
CKOM M MarHuTHOM mnoyisix. OmpenesieHMe OTHOILICHHS 3apsia JJIEKTpOHa
K €r0 Macce METOJA0M MarHeTpoHa. JleiicTBUE MarHUTHOTO TOJISt

Ha NMPOBOJHUK ¢ TOKOM. Crita AMniepa. KOHTYyp ¢ TOKOM B MarHUTHOM MoJie. Mar-
HUTHBIM MOMECHT.

18

OcHOBBI KBAHTOBOM MeXaHMKH. KopmycKynsipHO-BOJIHOBOM ayanu3Mm. BosiHbI
ne bpoitna. @opmynsl ne bpoitns. {udpakuus 3J1eKTPOHOB U HEHTPOHOB B KpU-
crauiax. BomHoBas ¢ynkius u ee cmbica. YpaBaenue llpenunrepa. Bonna e
Bpoiins kak pemenue ypaBHenue lllpenunrepa mist cBoboanoit yactuipsl. He-
ONPEEIEHHOCTH KOOPANHATHI U UMITYJIbCa. COOTHOLIEHHE HEONIPEAEICHHOCTEHN.
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Ypasuenue lllpeaunrepa 1uist crallnoOHapHbIX cOCTOsIHUI. CEKTp SHEPTrHil.

HTroro 90

S. YueOHO-MeTOAHYeCKOe o0ecnedeHrne CaMOCTOATEIbHOI padoThl 00y4ar0IMXCs

VYuebHo-MeToMueckue pa3pabotku umerorcss B Hayunoiioubmmnoreke ®I'BOY BO HOxHo-
VYpansckuii [AY:

1.

®usuka [ DIEKTPOHHBIN pecypc] : METO. YKa3aHUs M0 U3YyYEHHIO TUCIUTIIMHBI U 3aJ]aHUE
JUTSE KOHTPOJIBHOUM pabOoThI CTyIEHTaM 3a0YHOTO OTJEJICHUS arpOHOMHYECKOHN CIielratb-
Hoctu / cocT. C. C. benoycosa ; IOxHo-Ypansckuii ['AY, MHCTUTYT arpo3KoIOTUd .—
Yensaounck: FOxuo-Ypansckuii [AY, 2017 .— 76 c. : Tabn. — C npun. — bubmumorp.: c.
74 (5 wmHa3B) .— 1 MB .— Jloctymn wu3 jokanpHol cetu HAD
http://192.168.2.40/Books/ppm037.pdf — Hoctym wu3 cetmu  HnTepHer
http://188.43.29.221:8080/webdocs/iae/ppm037.pdf .

JluHamuKa. 3aKOHBI COXPAHEHUs B MEXaHUKE [DJIEKTPOHHBINA pecypc] : METOA. yKa3aHUs
JUISL BBITIOJTHEHUS TPAKTHYECKUX U CAMOCTOSITEIbHBIX paboT no ¢usuke / coct. C. c. be-
noycoBa ; HOxHo-Ypanbckuit ['AY, MucTuTyT arposkonorun .— Mmuacckoe: FOxHO-
VYpansckuii 'AY, 2017 .— 44 c. : un., Tabn. — bubnuorp.: c. 42 (9 va3s.) .— 0,6 MB .—
Hoctyn u3 nokanbHOU cetn MAD http://192.168.2.40/Books/ppm060.pdf .— Jloctyn u3
cetu Unrtepner http://188.43.29.221:8080/webdocs/iae/ppm060.pdf .

Kunematuka [DneKTpOHHBIN pecypc] : METO/. YKa3aHHs ISl MPAKTUYECKUX U CAaMOCTOSI-
TeNbHBIX padoT no gusuke / coct. C. C. benoycona ; KOxHo-Ypanbckuii [AY, Uncturyt
arpoakosiorun .— Mmuacckoe: FOxno-Ypaneckuit 'AY, 2017 .— 28 c. : un., Tabn. — C
npui. — bubnuorp.: c. 26 (6 Ha3.) .— 0,5 MB .— Jloctyn u3 nokanbHoi cetn MAD
http://192.168.2.40/Books/ppm062.pdf — Hoctyn u3 CeTn HNHuTteprer
http://188.43.29.221:8080/webdocs/iae/ppm062.pdf .

[TocTOAHHBIN 2JIEKTPUUYECKUI TOK [ DIEKTPOHHBIN pecypc] : METO. YKazaHus JJIsl BBITIOJ-
HEHMsI TIPAKTHUYECKUX U CaMOCTOATENbHBIX padot mo ¢usuke / coct. C. C. benoycosa ;
IOxHo-Ypansckuit I'AY, UncTtutyT arposkonorun .— Mmuacckoe: HOxHO-Ypanibckuii
I'AY, 2017 .— 44 c. : un., Tabn. — bubmuorp.: c. 41 (7 va3s.) .— 0,5 MB .— JlocTym u3
nokansHOM cetn MAD http://192.168.2.40/Books/ppm063.pdf .— JlocTym u3 cetu MuaTEp-
Het http://188.43.29.221:8080/webdocs/iae/ppm063.pdf .
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5. DnekTpocTaTtuka [DIEeKTpOHHBIN pecypc] : METOA. yKa3aHUs JUIsl BHIITOJIHEHUS IPAKTHYE-
CKHX M CaMOCTOATENbHBIX padoT 1o ¢usuke / coct. C. C. benoycora ; FOxHo-Ypanbckuit
I'AY, UnctutyT arpo3konorun .— Mmuacckoe: KOxno-Ypanbckuiit I'AY, 2017 .— 50 c. :
ui., Tabn. — bubnuorp.: c. 47 (5 Ha3s.) .— 0,8 MB .— Jloctyn u3 nokanpHOM cetu UAD
http://192.168.2.40/Books/ppm064.pdf — Hoctym wnu3 cetm  HnTepHer
http://188.43.29.221:8080/webdocs/iae/ppm064.pdf

6.D0oHI OLIEHOYHBIX CPEICTB AJIsl MPOBeAeHUS
NMPOMEKYTOYHOH aTTeCTAIMU 00y4A0IIMXCS

Jl1st ycTaHOBJIEHUST COOTBETCTBHUS YPOBHSI MMOJATOTOBKH oOydarommuxcs TpedoBanusim ®I'OC BO
pa3paboTaH GOH]I OIIECHOYHBIX CPEICTB I TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M TIPOBEACHHSI TIPOMeE-
KYTOUHOM aTTectranuu oOydarolmuxcs Mo JucHUIUIMHE. DOHJ| OLIEHOYHBIX CPEACTB MPEACTABIEH B
ITpunoxxennn Nel.

7. OcHOBHAs M JIONOJTHUTEJIbHASI y4eOHasi IUTepaTypa, HeoOXoaumas 1JIsl
OCBOCHMS THCIMIIIMHBI

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

OcHoBHas1 IUTEpaTypa
1. I'paboBckmii, P.1. Kypc dusuku [DnekrponHslit pecypc] : yued. mocodbue — DIEKTPOH. JaH. —
Cankr-IletepOypr : Jlans, 2012. — 608 c¢. — Pexum nocryna: https://e.lanbook.com/book/3178
2.I'pabosckuit, P.M. CoopHuUK 3a1a4 mo ¢pusuke [DIEeKTPOHHBIN pecypc] : yued. mocodue — DIek-
TpoH. nan. — Cankrt-IletepOypr : Jlanp, 2012. — 128 ¢. — Pexum nocryma:
https://e.lanbook.com/book/3899

JonoHuTe/ILHAS IUTEPATypa

1.Kanamnnkos, H.I1. ®usuka. MaTEpHET-TeCTHpOBaHNE 0a30BBIX 3HAHUH [ DNEKTPOHHBIN pecypc] :
yueb. nocobue / H.IN. Kanamnukos, H.M. KoxxeBHukoB. — DnektpoH. naH. — Cankr-IlerepOypr :
JIaub, 2009. — 160 ¢. — PexxuM goctyma: https://e.lanbook.com/book/172

2. Kypb6aues, 10.®. ®usuka : yuedbnoe nocodue / F0.®. KypOaues. - M. : EBpazuiickuii OTKpBITHIN
UHCTUTYT, 2011. - 216 c. - ISBN 978-5-374-00523-3 ; To xe [DnekTpoHHBbIH pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=90773

3. Tpodpumona, T. U. Kypc dusuku [Tekcr] : yaedbnoe nocodue / T. U. Tpodumosna. - 7-¢ u3.,
crep. - M. : Beicmias mkona, 2003. - 542 c.

8. Pecypchl nH(pOpMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «HTepHEeT», HEOOX0AUMbIE
JJIS1 OCBOEHMS TN CIUNIMHBI

1. EquHOE OKHO JoCcTyma K y4eOHO-METOAMYeCKUM pa3padotkam https://roypray.pd
2. OBC «Jlanb» http://e.lanbook.com/

3. Yausepcurerckas 6udbmmnoreka ONLINEhttp://biblioclub.ru

4. Hayunas snektponHas oubnuoreka «eLibrary»http://elibrary.ru

9. MeToauveckne yKazaHus JJisl 00yYAKOIIHUXCS M0 OCBOEHHUIO TUCIIHIIIMHBI

YuebHO-MeToanUecKue pa3paboTku umeroTes B HayuHoit  OuGnmoreke u 3JeKTpoHHOM nuH(Op-
MalroHHo-o0pa3zoBaTensHOl cpene PT'BOY BO I0xHo-Ypansckuii [AY:
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1. ®usuka [DneKTpOHHBIN pecypc] : METON. yKa3aHUs 110 U3YYEHMIO AUCLMIINHBI U 3aJaHHUE JUIS
KOHTPOJIbHOM pabOThI CTyI€HTaM 3a04HOI'0 OTJEJIEHUS arPOHOMUYECKOH CHEMAaIbHOCTH / COCT.
C. C. benoycoga ; Oxuno-Ypansckuii 'AY, Uncturyr arposkosnorun .— Yensiounck: FOxHo-
Ypansckuii 'AY, 2017 .— 76 c. : Tabn. — C npun. — bubaumorp.: c. 74 (5 Ha3zp.) .— 1 MB .—
Hoctyn u3 nokanbHou cetu MAD http://192.168.2.40/Books/ppm037.pdf .— octyn u3 cetu
WNutepuer http://188.43.29.221:8080/webdocs/iae/ppm037.pdf .

2. JluHamuka. 3aKOHBI COXpPaHEHHs B MEXaHUKe [DIEKTPOHHBIN pecypc] : METON. yKa3zaHus Ui
BBINOJIHEHUS MPAKTUYECKUX U CaMOCTOATENBbHBIX paboT no ¢usuke / coct. C. c. benoycosa ;

OxHo-Ypanbckuit I'AY, UucTutyT arposkosnorun .— Muacckoe: FOxHo-Ypansckuii ['AY,
2017 .— 44 c. : un., Tabn. — bubmmorp.: c. 42 (9 nass.) .— 0,6 MB .— JlocTyn u3 jiokanbHON
cetu HAD  http://192.168.2.40/Books/ppm060.pdf .— [Jdoctym wu3 ceru HWHrepHer

http://188.43.29.221:8080/webdocs/iae/ppm060.pdf .

3. Kunematuka [D1€KTpOHHBIN pecypc] : METOJI. yKa3aHUs ISl IPAKTUYECKHUX U CAMOCTOSTENbHBIX
pabot mo ¢usuke / coct. C. C. benoycona ; FOxuo-Ypansckuii 'AY, UHCTUTYT arposkoorun
.— Muacckoe: KOxno-Ypanbckuit AY, 2017 .— 28 c. : uin., Tabn. — C npun. — bubnuorp.:
c. 26 (6 mazB) .— 0,5 MB .— Jloctyn wu3 JokampHOM cetu UWAD
http://192.168.2.40/Books/ppm062.pdf — Hoctyn u3 ceTu HuTepner
http://188.43.29.221:8080/webdocs/iae/ppm062.pdf .

4. IlocTOsTHHBIN 3IEKTPUUECKUIN TOK [DNEKTPOHHBIN pecypc] : METOA. YKa3aHMsI AJIsl BHIIOJHEHUS
MPAKTHYECKUX U CaMOCTOSATEIbHBIX padoT mo ¢usuke / coct. C. C. benoycosa ; FOxxHo-Ypaib-
ckuii 'AY, Mucturyr arposkonorun .— Mmuacckoe: Oxno-Ypansckuii I'AY, 2017 .— 44 c. :
ui., Tabn. — bubmuorp.: ¢. 41 (7 Ha3B.) .— 0,5 MB .— [loctyn u3 nokanpHOM cetn MAD
http://192.168.2.40/Books/ppm063.pdf — Hoctyn u3 ceTu HuTepner
http://188.43.29.221:8080/webdocs/iae/ppm063.pdf .

5. DnexTpocTaTtuka [DIEeKTpOHHBIN pecypc] : METO/. yKa3aHHs AJIs BBIIOJHEHMS IPAKTUYECKUX U
camMocToATeNbHBIX padoT no ¢usuke / coct. C. C. benoycora ; IOxno-Ypansckuii 'AY, UncTH-
TyT arposkosioruu .— Muacckoe: FOxuo-Ypansckuii AY, 2017 .— 50 c. : ui., Tabn. — buo-
muorp.: ¢. 47 (5 wnaz.) .— 0,8 MB .— Jloctyn u3 nokampHOM cetu WMAD
http://192.168.2.40/Books/ppm064.pdf — Hoctyn u3 CeTH Hurepner
http://188.43.29.221:8080/webdocs/iae/ppm064.pdf

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble IIPH OCYILIeCTBJICHUH 00Pa30BaTEJILHOTO
npouecca no AUCUMILINHE, BKIIYAs NepeYeHb IPOrpaMMHOro odecrieyeHus1 1 MH(GOPMALHOH-
HBIX CIIPABOYHBIX CHCTEM,

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTAaHIMH MPEJOCTaBIIACTCS JOCTYI K 0a3aM JaHHBIX:

- Uadopmanmonno-crpaBounas cucrema 'OCTo Texskcnepr http:/ www.cntd.ru.

[IporpammHoeobecmieueHue:

- Microsoft Win Starter 7 Russian Academic Open 1 License No Level Legalization Get Genuine,
JInnensnonnsiiinorosop Ne 47544514 or 15.10.2010

- Microsoft Windows Professional 7 Russian Upgrade Academic OPEN 1 License No Level, JIu-
ueH3noHHsioroBop Ne 47544515 ot 15.10.2010

- Microsoft Office 2010 Russian Academic OPEN 1 License NoLevel, JIunieH3uOHHBINAI0TOBOD
Ne 47544515 ot 15.10.2010

- AntuBupyc Kaspersky Endpoint Security mist 6usneca, JIumensuonnsiii goroop Ne 17EO0-
161220-114550-750-604 ot 20.12.16

- OneparmoHHasi cucTeMa CreluaabHOTo Ha3HaueHus «Astra Linux Special Edition» ¢ oducHoi
nporpamMmoii  LibreOffice (FOYpI'AY), Jlunensuonnsii gorosop Ne PBT-14/1653-01-BY3 or
14.03.2018 (beccpounas)

11. MaTepuajibHO-TeXHUYecKasi 6a3a, He0OXoAUMAs VISl OCYIIeCTBJIEeHHsI 00pa3oBaTeib-
HOT'0 Mpolecca Mo JMCHUILINHE
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IlepedyeHb yueOHBIX J1a0OpaTOpUii, AyIUTOPH A, KOMIILIOTEPHBIX KJIACCOB

1. YueOnas aynuTopus IJisi MPOBEJACHUS 3aHATHH JIEKIMOHHOTO THIIA, OCHAIIEHHAS MYJIbTHUME

TUHHBIM 000pyI0BaHUEM (KOMITbIOTEpH BUAcopoekTop) 103,202.

2. YuebOHasayIuTOpHs Ui TIPOBENICHUS] MPAKTUYECKUX 3aHATUHN, 3aHATUH CEMHUHApPCKOTO THUIIA,

BBITIOJTHEHUS] KYPCOBBIX paboT, TPYNIOBBIX U MHIWBUIYaJbHBIX KOHCYJIbTAUN,TEKYILIEr0 KOHTPOJIS U

IIpoMeXyTouHo arrectanuu 105,107 .
3. JlabopaTtopus puzuxu 107 .

4. ITomereHust 1J1s1 caMOCTOATENbHOM padoTel o0y4aromuxcs 103, 308 1 Manblif YnTaIbHBINA

3aJ1 OMOIMOTEKH.

IlepeyeHb OCHOBHOIO y4e0HO-/1a00pPATOPHOT0 000PYI0BAHUS

bapomerp BP -52

KomruiekT 6710K0B TUHAMOMETPOB
Mopenb KpUCTAIIINYECKON PEIIETKH
Monenb 37eKTpoABUTraTess
DeKTpocKon 1abopaTOPHBII

Ha6op rpy30B 1o mexaHuke

HaGop nunamomeTpos

Ha6op npyxun

OramBo BO3yILIHOE

[lITaTuB U30IUPYIOMINI

Becsl yueOHbIe ¢ rUpIMU

BoasT™eTp mabopatopHbIii

Peocrat PII-6M naboparopHslii
Kanopumertp

ratus nabopatopusrii LIJI-2
[Tucroner OannucTUUECKHi
Jlaboparopusiit Habop «TernmoBbie TPOIECCHI»
CTOJIMK NONBEMHBIH

Crpenku MarHUTHbIE

JlabopatopHsiit Habop «M30mporecch»

12. UnnoBanmoHHbIe ()OPMBbI 00Pa30BaTENbHBIX TEXHOJIOTHIA

3aHATUSA

@®opmbl pabOTHL Jlexuun

I13

I/IHTepaKTI/IBHHe 3aHATUA

PaboThl B MaJIbIX rpymmax
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IIPH/IOKEHHUE Nel

®OH/J OHEHOYHbIX CPEACTB

JUIS TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U IPOBEJCHUS MPOMEKYTOYHON aTTecTalun
obOyuaromuxcs nmo aucuurinae b1.5.18 ®u3zuka

Hanpasnenue noarorosku 35.03.07 TexHosiorusi npon3BoACTBA M NepepadoTKu
CeJIbCKOXO035I1iCTBEHHOM MPOXYKIIUN

[Tpoduns TexHoJsiorusi Npou3BOACTBA, XPAHEHHs U MePepPadOTKH NMPOAYKIIUM PACTEHUEBOACTBA
VYpoBeHb BhICIIEro 00pa3oBaHus — 0aKkajJaBpUaT (aKageMUYecKHii)

Kpanuduxkamms- 6akanaBp

®dopma 00yueHUS — 3a04HAS
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1. KommnereHuuu ¢ ykazanueMm 3Tana ux (popmupoBanus B npouecce ocsoenusi OINOII

Komnerenuuu no nanHoi qucuuruiiae GopMUpYIOTCS Ha IPOABUHYTOM STalle.

Kontponupyemsie KonTtponupyeMsle pe3ynbTaTel 00yueHHs 0 JUCLUIUIMHE
pe3yabTaThl OCBOE-
s OHOI 3HaHUS yYMEHUs HaBBIKU
(KOMIICTEHITNH )
OIIK-2 OOyuatonmiics  nomkeH | OOydatommiics  non- | OGy4aromuiicss JOKeH

CIIOCOOHOCTH TIPUMeE-
HSTh COOTBETCTBYIO-
i GU3MKO-MaTe-
MaTHUYEeCKHH arma-
paT, METO/IbI aHAJIU3a
Y MOJICTTHPOBAHUS,
TEOPETHYECKOTO U
AKCIIEPUMEHTAILHOTO
HCCIeA0BaHUS TIPH
pereHnn npogeccu-
OHAJIBHBIX 3a7a4

3HATh:0CHOBHBIC (hr3nye-
CKHE€ 3aKOHBI, SABJICHUA U
NPOIIECChl, HAa KOTOPBIX
OCHOBAHBbI IMPUHIUIIBI
nerncTBusl 00BEKTOB TIPO-
(deccroHaIbHON JIesATeNb-
HOCTH ¥ KOTOPBIE UCTIOIb-
3YIOTCA JJISL peUICHUA
npoeCCHOHANIBHBIX  3a-
nmad - (b1.5.18-3.1)

KEH yMETh:UCIIOJb30-
BaTh OCHOBHBIC (U3U-
YeCKHe 3aKOHBI U TIOHSI-
TUS IS PEIICHUs MPo-
(dheccroHaNBHBIX 3aja4
- (b1.b.18-V.1)

BJIAJICTh: HaBBIKAMU
NPUMCHEHHS  COOTBET-
CTBYIOIIETO (PU3HKO-Ma-
TEMaTHYECKOro  ara-
pata, METOIOB aHaIu3a
U MOACIIUPOBAHUA, TCO-
PETHYECKOTO ¥ AKCIIEPH-
MEHTaJIBHOTO HCCIEN0-
BaHUS TMPH  PEIICHUH
npodecCHOHATBHBIX 3a-
nad - (b1.5.18-H.1)

2. Tloka3aTeu, KPpUTEPHUHU H IIKAJA OLeHUBAHUS CHPOPMHUPOBAHHOCTH KOMMETEHIUM

[Toxazarenu KpuTepuu u 1mkasa olleHHBaHUS PE3YJIbTaTOB 00YUYEHHS MO AUCIUILTHHE
ouenuBanus | Henocrarounsiii | JlocraTounslii ypo- | CpeaHuil ypoBeHb Beicokuii ypoBeHb
(3YH) YPOBEHb BEHb
b1.b.18-3.1 | OGyuaromtuiics He OO0yygaromumiics OOyuarommuiics ¢ OOyuarommuiics ¢
3HAET OCHOBHbIE | ci1abo 3HAeT OCHOB- | HE3HAYUTEIbHBIMU | TpedyeMoil crere-
dusnueckue 3a- HbIe (pU3nUecKue OIMOKaMH U OT- HBIO TIOJTHOTHI U
KOHBI, SIBICHUSI U | 3aKOHBI, SIBICHUSA U | JAEIbHBIMU IIpoOe- | TOYHOCTH 3HAET OC-
IIPOLIECCHI, HA KO- | MPOIIECCHI, HA KOTO- | JIaMHU 3HAET OCHOB- HOBHbIE (hr3HYe-
TOPBIX OCHOBAHBI PBIX OCHOBaHbI Hble (QU3MYECKHE | CKHE 3aKOHBI, SIBJIE-
TIPUHIIMITB TCH- MIPUHIIUIIBI 1eH- 3aKOHBI, SIBJIGHUS U | HUS U IPOIIECCHI, Ha
CTBUSL 00BEKTOB CTBUSI O0BEKTOB MPOLIECCHI, HA KOTO- | KOTOPBIX OCHOBAHBI
npodeccuoHanb- | mpodhecCuoHATBHOMI PBIX OCHOBAHBI MIPUHLIUIBI 1EH-
HOM JIeATeNbHO- | AESITETBbHOCTU U KO- MIPUHIIMIIBI AEH- CTBUSL 00BEKTOB
CTH U KOTOpBIE TOPBIE UCIIONb3Y- CTBHSI 0OBEKTOB npogeccuoHaTbHON
UCIIOJIB3YIOTCS I0TCA JUI pellieHus: | MpodecCHOoHaNbHOM | AeITeIbHOCTH U KO-
IUISL PELICHHUs npoEeCCUOHANIBHBIX | EATENIBHOCTU M KO- | TOpBIE UCTIONb3Y-
npodeccuoHanb- 3a1au TOpbIE UCIIONb3Y- I0TCS JJIs peleHus
HBIX 3a/1a4 IOTCS JUTSL peIieHusT | MPO(hecCHOHAIBHBIX
poeCCHOHATBHBIX 3ama4
3az1a4
b1.5.18-Y.1 | Obyuaromutics He OO0yuarommiics OO6yuarommiics OO6yuarommiics
YMEET UCIO0JIb30- crnabo ymeer uc- YMEET UCIO0JIb30- YMEET UCIO0JIb30-
BaTh OCHOBHbBIE M0JIb30BAaTh OCHOB- | BaTh OCHOBHbBIE (U- | BaTb OCHOBHBIE (PU-
¢dusnueckue 3a- Hble (U3NYECKUE | 3UYECKUE 3aKOHBI U | 3MUYECKHUE 3aKOHBI U
KOHBI U TIOHSTUSA | 3aKOHBI M MOHATHUS | TOHATHUSA JJIA pelie- | MOHSATHS AJs pelie-
IUISL PELICHUS HUs npodeccuo- HUs npodeccuo-
HaJIbHBIX 33/1a4 C HaJIBHBIX 3a/1a4
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BJIQJICCT HABBI-
KaMU NPUMCHCHU A
COOTBETCTBYIO-
niero pusuko-ma-
TEMaTUYECKOTO
amrmapara, MeTo-
JIOB aHaTN3a
MOACIINPOBAHUA,
TEOPETUYECKOTO U
IKCIICPUMECHTATb-
HOTO UCCIIE/IOBA-
HHUS IIPU PEILICHUU
npodeccuoHab-

ci1abo BiageeT
HaBbIKaMU ITPUMC-
HEHHSI COOTBETCTBY-
fo1ero Gu3nKo-Ma-
TEMAaTUYECKOTO arl-
napara, METOJI0B
aHaJM3a ¥ MOJICIH-
POBaHUs, TEOPETH-
YEeCKOT0 M IKCIIEPH-
MCHTAJIbHOI'O UC-
CIICIOBAHMSI TIPH Pe-
HIeHuu npodeccuo-
HAJIBHBIX 33124

HEOOIBIITNMH 3a-
TPpYAHEHUSIMU BJIa-
JICCT HaBbIKAMHU
HpI/IMeHeHI/ISI COO0T-
BETCTBYIOIIETO (u-
3UKO-MaTeMaTHue-
CKOTO arrapara,
METOJIOB aHaJIh3a 1
MOJICTTUPOBAHUS,
TEOPETUYECKOTO U
IKCIIEPUMCHTAJTb-
HOT'0 MCCJICAOBAHUS
TIPH PEIICHUHN TIPO-

npodecCHOHANb- | IS PEIICHHUS IPO- | HE3HAYMTEIbHBIMU
HBIX 33134 (beccroHaTbHBIX 3a- 3aTPyAHEHUAMU
naq
b1.b.18-H.1 | OGyuaromuiics He Obyuatronmiics OOyuatonmiics ¢ | OOyuaromuiicst cBo-

0OIHO BIIageeT
HaBbIKaMU ITPUMC-
HEHHSI COOTBETCTBY-
IOIIETO (PU3HUKO-Ma-
TEMaTHYECKOTO arl-
napara, METO/I0B
aHaJIM3a ¥ MOJICIIHU-
poBaHuA, TCOPCTU-
YEeCKOTO M IKCIIEpPH-
MEHTAJIBbHOI'O UC-
CJICZIOBAHUS TIPH pe-
HIeHUH npodeccro-
HAJTBHBIX 3a/1a4

HBIX 3aJa4 q)eCCI/IOHaJIBHBIX 3a-

aq

3. TunoBble KOHTPOJIbHBIE 3aJaHUsl U (MJIH) HHbIE MATEPUAJIbI, HEOOXO0UMBbIe /IJIsl OL[EHKH 3HAa-
HHi, yMeHHii 1 HABBIKOB U (MJIH) ONBITA AeATEJIHLHOCTH, XapaKTepHU3YIIMNX ITanbl popmMupoBa-

HUS KoMIeTeHuuil B mpouecce ocsoenusi OINOII

TumnoBbie KOHTPOJIBHBIC 33JIJaHUS U MaTEPHUAIIbl, HEOOXOAMUMBIC ISl OIEHKH 3HAHUH, YMEHUN U

HAaBBIKOB, XapaKTEPU3YIOIIUX IPOABUHYTHIH 3Tan (OpPMUPOBAHUS KOMIIETCHIIUN B IPOIIECCE OCBOCHUS
OIIOII, conepkarcs B y4eOHO-METOAMYECKUX pa3padOTKax, MPUBEACHHBIX HUXKE.

1.

®duzuka [DIEKTPOHHBIN pecypc] : METO. yKa3aHUs M0 W3YYEHUIO AUCIUIUIMHBI U 33aJJaHue TS
KOHTPOJIbHON pabOThI CTYI€HTaM 3a0YHOTO OTJEJICHUS arpOHOMHYECKOH CIIEUaTbHOCTH / COCT.
C. C. benoycoga ; FOxuno-Ypansckuit 'AY, UnctutyT arposkonoruu .— YensOuuck: FOxHO-
Ypansckuii 'AY, 2017 .— 76 c. : Tabn. — C npun. — bubaumorp.: c. 74 (5 Ha3zp.) .— 1 MB .—
Hoctyn u3 nokanbHou cetu MAD http://192.168.2.40/Books/ppm037.pdf .— [octyn u3 cetu
Wnrepuer http://188.43.29.221:8080/webdocs/iae/ppm037.pdf .

JluHamuKa. 3aKOHbI COXPaHEHUsI B MEXaHUKE [DJIEKTPOHHBIA pecypc] : METOA. YKa3aHWs AJs
BBITIOJTHEHUS TIPAKTUYECKUX M CAMOCTOATEIbHBIX paboT no ¢usuke / coct. C. c. benoycona ;
OxHo-Ypanbckuit I'AY, UucTutyT arposkosnorun .— Muacckoe: FOxHo-Ypansckuii ['AY,
2017 .— 44 c. : un., Tabn. — bubmmorp.: c. 42 (9 Ha3s.) .— 0,6 MB .— Jloctyn u3 JiokaibHOK
cetu HAD  http://192.168.2.40/Books/ppm060.pdf .— [Jdoctym wu3 ceru HWHrepHer
http://188.43.29.221:8080/webdocs/iae/ppm060.pdf .

Kunemaruka [D51eKTpoHHBIN pecypc] : METOA. YKa3aHUs Ul IPAKTUYECKUX U CAMOCTOSITENIbHBIX
pabot mo ¢usuke / coct. C. C. benoycona ; FOxuo-Ypansckuii 'AY, UHCTUTYT arposkoorun
.— Mpuacckoe: FOxno-Ypansckuit 'AY, 2017 .— 28 c. : uin., Tabn. — C npwin. — bubmauorp.:
c. 26 (6 mazB) .— 0,5 MB .— Jloctyn wu3 JokaimbHOM cetu UAD
http://192.168.2.40/Books/ppm062.pdf — JHoctyn u3 ceTn NuTtepuer
http://188.43.29.221:8080/webdocs/iae/ppm062.pdf .

[TocTOAHHBIN AIEKTPUUECKUNA TOK [DJIEKTPOHHBIN pecypc] : METO/I. YKa3aHUs Ji BBIOJHEHUS
MPAKTUYECKUX M CAaMOCTOATENbHBIX padoT mo ¢usuke / coct. C. C. benoycona ; KOxHo-Ypab-
ckuii 'AY, Uncturyr arposkonorun .— Muacckoe: FOxno-Ypansckuii 'AY, 2017 .— 44 c. :
ui., Tabn. — bubmumorp.: c. 41 (7 nasp.) .— 0,5 MB .— Jloctyn u3 nokanpHOU cetu MAD
http://192.168.2.40/Books/ppm063.pdf — Joctyn u3 CeTn NuTtepuer
http://188.43.29.221:8080/webdocs/iae/ppm063.pdf .
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5. DnexTpocTaTtuka [DIEeKTpOHHBIN pecypc] : METO/. yKa3aHHs AJIs BBIIOJHEHMS IPAKTUYECKUX U
camMocToATeNbHBIX padoT no ¢usuke / coct. C. C. benoycora ; KOxno-Ypansckuii 'AY, UncTH-
TyT arposkosioruu .— Muacckoe: FOxuo-Ypansckuii AY, 2017 .— 50 c. : ui., Tabn. — buo-
muorp.: ¢. 47 (5 wnazB.) .— 0,8 MB .— Jloctyn wu3 nokampHOM cetu WMAD
http://192.168.2.40/Books/ppm064.pdf — Hoctyn u3 CeTH Hurepner
http://188.43.29.221:8080/webdocs/iae/ppm064.pdf

4. MeTonnyeckue MaTepuaJbl, onpee/somue Npoueaypbl OLeHUBAHUS 3HAHMIA,
YMEHHH, HABBIKOB M (MJIH) ONBITA NeATEeJbHOCTH, XapAKTePHU3YIOIINX 3Tan(bl)
¢GopMupoBaHusi KOMIEeTEHUM I

B nanHOM paszneiie METOOMYECKHE MATEPHAIIbI, ONPEIEISIOINE TPOLELypPhl OLICHUBAaHUS 3Ha-
HUH, yMEHU, HAaBBIKOB, XapaKTEPU3YIOIIHUX MPOIBUHYTHIN 3Tan (GOpMUPOBAHUS KOMIIETEHLIUH 10 JIUC-
nuIuiiHe «Pu3KKa», IPUBEIECHBI IPUMEHUTEIBHO K KaKIOMY M3 UCIOIb3YEMBIX BUIOB TEKYIIETO KOH-
TPOJISL YCIIEBAEMOCTH M IIPOMEKYTOUHOM aTTeCTalli 00yYarOIIUXCsl.

4.1. OueHo4HbIe cpeacTBa s MPOBeICHUsI TEKYIIero KOHTPOJIS yCIeBaeMOCTH

4.1.1. KontponbHas paboTa

KonTposnbHast paboTanpoBOgUTCA 7S OLIEHKHM Ka4eCTBa CAMOCTOATEIBHOTO OCBOEHHSI CTYIEHTOM
00pa3zoBaTeNbHON MPOrpaMMBbI 110 OTJCIBHBIM TeMaM TUCHMIUIMHBL. PaboTa olleHuBaeTcs mo ycMoTpe-
HUIO IIPEnoaBaTess OLEHKON «3auTeHO», «He 3auTeHo». ConepkaHue KOHTPOJIbHOW paboThl U Tpebo-
BaHUS K €e 0(pOPMIICHHUIO TPUBECHBI B METOUYECKUX yKa3aHUAX «MaTeMaTHka: METOJUUECKUE yKa-
3aHUS K BBIIIOJHEHUIO KOHTPOJIBHON pabOThI».

Kputepun o1leHKUKOHTPOJIBHON paboThI (Tabil.) JOBOAATCS OO CBEIEHHS CTYACHTOB Ha YCTAaHO-
BOYHOM JeKIMU. OLieHKa O0BSIBIAETCS CTYEHTY MOCIIE IPOBEPKU KOHTPOIBHON paboThI.

[IIxana Kpurepuu onenuBanus
OrneHka «3au4TeHO» | - COepKaHue U OPOPMIICHHE KOHTPOJIBbHOM paboThl COOTBETCTBYET TPeOO-
BaHUSM;
- U3NI0’KEHHE MaTepHalia JJOTHYHO, TPAMOTHO;
- HAJIMYME MAJIO3HAYUTENIbHBIX OLIMOOK MIIH MOTPELTHOCTh HEMPUHIIMITHAIIb-
HOTO XapakTepa NPUBBINIOIHEHNUH 33JaHUH.
OreHKa «HEe 3a4TeHO» | - cofep)aHue U 0(hOpMIIEHHE KOHTPOJIbHOM paboThl HE COOTBETCTBYET Tpe-
OOBaHUAM;
- U3JI0KEHHE MaTepHaja He JIOTHYHO, UMEIOTCS TpaMMaTHYEeCKHE OITHOKH;
- 3HAUUTEIbHbIC OUIMOKM NPUHIMIHMAIBHOTO XapaKTepa MPHUBBIIOIHEHUN
3aJaHuN.

4.1.2. Otuer o naboparopHoit paborte

OtyeT no 1abopaTopHON paboTe UCIIONB3YETCS AJIS OIEHKH Ka4yeCTBAa OCBOCHUS 00YyJarOUMCS
OCHOBHOM Npo(heccHoHaBbHONW 00pa30BaTEIbLHON MPOrPaMMBI 110 OTIEIBHBIM TeMaM AUCIUILINHBL 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
70 CBeIleHHsI 00yJaroNIMXcsl B Hadaie 3aHsATHi. OTYeT OEHUBAETCS IO YCMOTPEHHIO MPEIoIaBaTelst
OLICHKOM «OTJIMYHO», «XOPOII0», «YIOBICTBOPUTEIBHO», «HEYIOBICTBOPUTEIHLHO» HIIH OIICHKOM «3a-
YTEHO», «HE 3a4TeHO». OIIEHKA «3a4TE€HO» CTaBUTCS 00yJaromumcs, ypoBeHb 3YH KOTOpBIX COOTBET-
CTBYET KPUTEPHM, YCTAHOBJICHHBIM JJIS MTOJIOKUTEIBHBIX OLIEHOK («OTIMYHO», «XOPOIIO», «y/IOBIIE-
TBOPUTENBHO»). OlleHKa 00BSIBIIIETCS 00yJalonIeMyCsl HETOCPEICTBEHHO TIOCIIE CIaYH OTUYETA.
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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-

(HEYIOBIETBOPUTENBHO)

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.
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4.1.3 TectupoBanue

TecTupoBaHue UCIIONB3YETCS ISl OLIEHKH KauyecTBa OCBOCHMSI CTYJIEHTOM 00pa30BaTEIbHOM MPo-
rpaMMbl IO T€MaM WIHM pazjenaMm JucUUIUMHbBL [lo pesynapTaTam 3adyeTa CTYACHTY BBICTaBIISETCS
OLICHKA «OTIUYHO», «XOPOLIO», «YAOBIECTBOPUTEIBHO» NN «HEYJOBIETBOPUTEIBHO».

Kputepun orieHku oTBeTa cTyAeHTa (Tali.) JOBOAATCS O CBECHHS CTYIEHTOB JI0 Hayaa 3aueTa.
Pesynbrar TecTrpoBaHUS OOBABISETCS CTYIEHTY HEMTOCPEICTBEHHO MOCIE €r0 CIauH.

lxana Kpurepun oniennBanus
(% npaBUIBHBIX OTBETOB)
OneHka 5 (OTJIMYHO) 80-100
Orenka 4 (xoponio) 70-79
Ouenka 3 (ya0BJIE€TBOPUTEIBHO) 50-69
Ouenka 2 (HeynOBJIETBOPUTEIHHO) menee 50
Mexanunka

1../1Ba Tena MaccaMumi ¥ mz COEAMHEHBI HEPACTSHKMMOM HUTBIO, IEPEKUHYTOMN Ye€pe3 HEBECOMBIN
0JIOK, YKPETUICHHBIN 110 KParo CTOJIA C TIaIKOW MTOBEPXHOCTHIO.
I,

Ecnumi>mza T — cuna HaTsHKeHUE HATH, TO YpaBHEHUE BTOPOTo 3akoHa HeloTOHA 11 Tesla Maccoil B
MIPOEKIMU Ha HANIPaBJICHUE ABUKEHUS UMEET BU/I..

* mia=miq-T- npas.oTBeT

*  mja=(mi+m2)q-T

* mja=mq+T
2.JIuck paBHO3aMEJIEHHO BpaIaeTcsi BOKPYT OCH. Y KaXXUTE HAIpaBiICHUS] BEKTOPA YII0BOW CKOPOCTH
TOYKA A Ha 0001 OUCKA.

1
4 2
A
3
e 1
e 4
* 2-mpaB.OTBET
e 3

3. Eciu BEKTOp ar U ay — TAHTCHLMAIbHAs M HOPMAJIbHAS COCTOSIINE YCKOPEHUSs, TO JUIs paBHOMEp-
HOTO JIBM)KEHUSI TTO OKPYXXHOCTH CITPABEIMBBI COOTHOIICHHS.
IIpaB.oTBeT-3
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2 a, =0;a, = const
2 a, =0;a, = const
2 a, =—a=<const,a, =0

4..Temo mMaccoii 2Kr cOpOCHIIN C TTOBEPXHOCTH 3€MJTH BEPTUKAIBHO BBEpX co ckopocThio 20 m\c. Eciu
Ha MMOBCPXHOCTHU 3emiu MNOTCHIMAJIbHAs SHCPIrus TCJIa paBHA HYJIIO U CUJIaMU COITPOTUBJICHUAMUA BO3-
yXa MOKHO MpeHeOpeyb, 3HAUCHHE €r0 KWHETUYECKON YHEPTUHU TTOCIe MPOXOoXkKAeHUs 3\4 pacCTOsTHUS
710 TOYKHA MaKCUMaJIbHOTO MOIbEMa COCTOUT..

400/x
e 200/1x
* 100/Ix-mmpaB.oTBET
e 300x

5./1Ba Tena MmaccaMM mp ¥ m COEAMHEHBI HEPACTSHKMMON HUTBIO IEPEKUHYTHIN Yepe3 HEBECOMBIN
010K

AL

m, my
Ecnu my >mp, a T- cuna HaTSXKEHUs1 HUTH, TO YpaBHEHUE BTOPOTo 3akoHa HbproTOHA 1714 Tena Maccoit
m> B IPOEKIIMHM Ha HANPABIICHUE JTBUKEHUSI UMEET BUI. ..

*  mpa=T-mpg-npaB.oTBET

*  mpa=mog+T

e mpa=mog-T
6./[uck paBHOYCKOPEHHO BpAIIA€TCsl BOKPYT CBOEH OCH. YKaKUTE HAIlpaBJIECHUE BEKTOPA yriIOBOTO
YCKOpEHUs TOUKH A Ha 000/I1e THCKA.

1
4 f \
b ol 2

\/

3
* 4-mpaB.OTBET
e 2
e 1
e 3

7. Teno maccoit 2 Kr OpOCHIIN ¢ TOBEPXHOCTH 3eMJIM BEPTUKAJIBHO BBEPX CO CKOPOCTHIO 20 M/C.
Ecnu Ha moBepXHOCTH 3eMIIN TOTEHIMAIBHAS SHEPI U Tela PaBHA HYJIIO U CHJIAMHU COTIPOTHBIIC-
HUS BO3JlyXa MOXKHO IPeHeOpedb, MaKCUMaJIbHOE 3HAUE€HUE €r0 MOTEHIUATbHOM SHEpTHH COCTa-
BUT ....

e 200 Ix

e 100 Ix
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* 400 [x-mpaB.OTBET.

* 800 Ix
8./luck paBHO3aMEIJIEHHO BPAILIAETCS BOKPYT OCH (CM. pHC.). YKa)KUTE HAPaBJICHUE BEKTOPA YIJIO-
BOI CKOpOCTH TOYKH 4 Ha 000]Ie TUCKA.

1
4 f 1
by ol 2

\J

3

* 4-mpaB.OTBET
e 1
e 3
e 2

9.Ecnu a, u a,- TaHTeHIMaNbHas 1 HOPMaJIbHAs COCTABIISIONINE YCKOPEHHS, TO COOTHOILICHHUS:

a, =a =const, a, =0 crnpaBeyIUBbI U1 ...

* PaBHOMEPHOTO JBMKEHUS IO OKPYKHOCTHU
* INPSMOJIMHEHHOTO PaBHOYCKOPEHHOI'O ABM)KCHHUSA-IIPAB.OTBET
* PaBHOMEPHOIO KPUBOJUHEHHOIO JBUKCHHUS
* MPSMOJIMHEHHOTO PABHOMEPHOTI'O IBUKECHUS
10./lBa Tena MaccaMu m; U M2 COEIMHEHBI HEPACTSKUMOM HUTHIO, IEPEKUHYTOU Uepe3 HEBECOMBII

OJIOK.
B

my my
Ecnu mi<mp, aT- cuna HaTsbkeHUs HUTH, TO YpaBHEHHE BTOPOro 3akoHa HeroTOHA /1 Tena maccoi
Mm>B MPOEKIMU HA HAIIPABJICHHUE JIBHXKCHUSI UMEET BUJI. ..
e  mpa=mpg+T
* mpa=mpg-T-npas.oTBET
e mpa=T-mog

TepMoauHamMuka

11.TennoBas mammHa padoTaeT no nukiry Kapuo. Ecnu TemnepaTtypy HarpeBaresnss ¥ XOJI0INITb-
HUKa YBEJIMUUTH Ha oauHaKkoBYyro BennuuHy AT ,to KII/] nukna
1. He u3meHsercs
2. YBEJIUYUTHCS
3. YMEHBIIUTHCA-IIPAB.OTBET
12.CocTosiHME UAEANBHOTO ra3a onpeaenseTcs 3HaueHuIMu napametpos:To, po, Vo, Tae
T - TepmoamHaAMHUYECKas TeMIIepaTypa, p - AaBjeHue, V — 00beM raza. OnpeneneHHoe KOJIUIECTBO
rasa nepeseiu u3 coctostHus (po,Vo) B cocrosinue (2po, 1/2Vo). Ilpu 3TOM €ro BHYTpEHHSISI SHEPTUA . ..
1. yMeHbIIMIACh
2. yBEJIMYUIIACH
3. HE U3MEHUJACh - IPaB.OTBET
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13.cpennsisi KUHETUYECKas SHEPTUS MOJICKYITbl UACaTBLHOTO raza nmpu temieparype T paBHa
e=Y2KT. 3neck T=ny+ngp+2nk,IA€ Nn, Nephk, - YUCIO CTENEHEH CBOOOIBI MOCTYMATENBHOTO U KoJsieha-
TENBbHOTO JBMKEHUAN MoeKybl. J{is yraekucioro raza (CO2) cydeToM Toro, 4To

CO; — nuHeiHasA, 1 UMEIOT MECTO BCE BUJIbI JIBHKEHUS 4nCiO T, paBHO...

e 3
e 7
*  §8-mpaB.OTBET
e 5

14.CocTosiHre UaeanbHOTO ra3a onpeaensercs 3HaueHuto napametpoB To, po, Vo, rae T- Tepmonnna-
MUYecKas TeMIeparypa, p- 1aBieHue, V — 00beM raza. OnpeneneHue KoJINIeCTBO Ta3a MePEeBeNn U3
cocTosiHus (2po, Vo) B cocTosinue (po, 3Vo). [Ipu 3TOM €ro BHYTpEHHSISI SHEPTUA. ..
*  YMEHBIIMJIACh- IPaB.OTBET
* HE U3MEHWIACh
*  yBEIMYMIIACh
15.TennoBas mammHa padotaeT no nukiny Kapro. Eciu TeMriepatypa HarpeBaTensi yMEHBIIUTH, TO
KII rukona..
O YBCIHUYHUTCHA
O HE U3MEHHUTCS

i
16.Cpennsist KHHETHUYECKask YHEPTHsl MOJIEKYJIbI UJIeaIbHOTO Ta3a npu TemnepaTtype T paBHa & = EkT .

3peck i =n, +n,, +2n,,T0€ N, ¥ N, ¥ N, - YACIIO CTENIEHEN CBOOOIBI OCTYNATENBHOTO, BPAIATEb-

HOTO U KOJIeOaTeIbHOTO JBMKEHUS MOJIEKYIbI. [Ipu yCcI0BUY, 9TO UMEIOT MECTO BCE BHUJIBI IBUKCHUH,
it Bopopoja (Hz) uucno i1 pasHo. ..

e 8
e 7-11paB.OTBET
e 5
e 2

17.Ecnu AU- u3MeHeHre BHYTPEHHEH HEpruy neaabHoro rasza, A- pabora rasa, Q- KOJIMYECTBO Tell-
JIOTBI COO0IIAEMOE ra3y, TO AJIsl M30XOPHOI'0 OXJIAXKICHUS I'a3a CIIPaBEAJIMBbl COOTHOIIECHHUS. . .

*  Q<0; A=0;AU<0-mpaB.oTBET

*  Q<0; A<0;AU<O0

*  Q=0; A>0;AU<0

*  Q<0; A<0;AU=0
18.TeruoBas mammna padoraet o uukiny Kapno. Eciu Temneparypy HarpeBartesst yMEHbIIUTb, TO
KIIJI oukna ...

* HE U3MCHUTHCSA

*  YBEJIMYUTHCSA

*  YMEHBUIUTCS- IPAB.OTBET
19.Ecnu AU- n3MeHeHue BHyTpEeHHEH SHEpruH WealbHOTo raza, A- pabora rasza, Q- KOJIM4ecTBO Tel-
JIOTHI coobIIaeMoe rasy, To Ajs aquabaTHOTO CKATHs ra3a CHpPaBEIJIMBBI COOTHOIICHUS. . .

*  Q=0; A>0;AU<0

*  Q<0; A<0;AU=0

*  Q=0; A<0;AU>0- mpaB.oTBeT.

*  (Q>0; A>0;AU=0
20.Ecnu AV- u3aMeHeHne BHYTPEHHEH SHEpriy nealbHOro raza, A —pabota rasza, Q- KOJIMYeCTBO Tell-
JI0TBI, cO00IIIaeMoe rasy, TO JUIsl ©300apHOTo OXJIAXKICHHS Ia3a CIIPABEUINBbI COOTHOLICHUS. . ..

*  Q<0;A=0;AV<0

* Q=0;A>0;AV<0

*  Q<0;A<0;AV<0-mpaB.oTBET

e Q<0;A;A<0;AV=0
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Kosebanus 1 BOJIHBI.

21.YpaBHeHUE IIOCKOW CHHYCOUIAIBHOM BOJIHBI , pACITPOCTPAHSIOIIHICS BAOIb OCH
OX, umeet Buaé =0,01sin(10°7 - 2x) . [Teprox (B Mc) paBeH. ..
1)2
)1
3)6.28-1paB.OTBET
22. 1JId ONEPEYHOM BOJIHBI CIIPABEJIMBO YTBEPIKICHHUE . .. .uveeneeenneennennnenneen,
1. gacTuibl cpebl KOIEOMIOTCS B HAPABICHUH PACIPOCTPAHEHHUSI BOJIHBI
2. YacTHIIbI Cpebl KOIEOIIOTCS B HAMPABICHUSIX, MEPIICHANKYIISPHO HAIIPABICHUIO
pacIpoCTpaHEHUsl BOJIHBL.- IPaB.OTBET

3. BO3HHMKHOBEHHE BOJIHBI CBSI3aHO € AeQopMaIeil CxKaTus -pacTKEHU
23.YpaBHEHHUS ABWKECHUS NIPYKMHHOTO MasiTHUKA

2
—dx+£-d_x+£ _F—DCOSELJI'
dr2 modt om £

aon masTqa mrachihenaarmramo e i o

Asnsercsa mudpepeHraTbHBIM YpaBHECHUEM. . .
* BBIHY)XJEHHUE KOJIeOaHUSI - IPAB.OTBET
*  CBOOOJHBIX 3aTyXalOMINX KOJIeOaHUH
e cBOOOJHBIX HE3aTYXAIOMINX KOJICOaHMI
24.YpaBHEHHE IUTOCKOH CHHYCOMAAIBHO!N BOJIHBI, PAaCIPOCTPAHSIONICHCs BoIb ock OX co ckopo-

_ = = _ _
cthio 500 M\c, umeeT By = — OHO1 511:1[1 07 — Ao :I - BomHOBOE uHCIIO K (B M™') paBHO..

L
* 2 mpaB.OTBET
* 05

* 19. /lng nonepeyHol BOJIHBI CIIPABEAJINBO YTBEPKICHHUE. . .

* BO3HHKHOBEHHE BOJHBI CBS3aHO C ehopMalineil CkaTtus — pacTsHKCHUS

e Yactuusl cpeapl KONEOIIOTCS B HAPABICHUH PACIPOCTPAHEHUS BOJHBI

*  Yactuusl cpepl KONEOIIOTCS B HAPABICHUX, TEPIIEHANKYISIPHBIX HAPABICHHUIO PACCTOSHUS

BOJIHBL.-[TPaB.OTBET

25.MarepuanbHasi TOUKa COBEpIIAET TAPMOHUYECKOE KOJIeOaHHe ¢ aMIUTUTYA0i A=4CM B 4aCTOTOU
v=2I". Eciiu cMenieHre Touku B MOMEHT BPEMEHH, IIPUHATHIN 3a Ha4aJIbHBII, paBHO CBOEMY Hadallb-
HOMY 3HAYEHHIO, TO TOYKA KOJIEOJIETCS B COOTBETCTBHH ¢ ypaBHeHUeM (B CH)...

e x=0,04 cos4nt-npas.omeem

e x=0,04 cosnt

o x=0,04 sinxt

o x=0,04sin 4nt
26.YpaBHEHHE MIIOCKON CUHYCOUJAIBLHON BOJIHBI, PACIIPOCTPAHSIONICHCS BIOIb 0cu OX, UMEET BUJT

& =0,01sin10°(¢ —S—Z)CO). JlnuHa BONHEI (B M) PaBeH ...

* 3,14 npaB.oTBET
e 2
* 1000
27.YpaBHEHUE ABM)KEHUS IPYKUHHOIO MasiTHUKA
d’x _k
_2 + — X = ()
dt® m
aBisieTcsa AuQQepeHInaIbHbBIM YPaBHEHHEM. . .
e cBOOOJIHO 3aTyXalOMMUX KoJIeOaHHi
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*  CBOOOJHBIX HE3aTyXaIOIINUX KOJICOAHMI - TPaB.OTBET
*  BBIHYXXICHHBIX KOJICOaHHIA
28.MarepuanbHasi TOUKa COBEpIIAET TAPMOHUYECKHUE KOJICOaHUs C aMITUTYI0H A = 4 ¢CM 1 4aCTOTOU
v =2 I'u. Ecnu cMmelienne TOYKu B MOMEHT BPEMEHH, TPUHATOMN 32 Ha4aJIbHbIH, PABHO CBOEMY MaKCH-
MaJbHOMY 3HAYCHHIO, TO TOYKA KOJIEOJIETCS B COOTBETCTBHH ¢ ypaBHeHUEeM (B CU) ...
e x=0.04 cos nt
e x=0.04 cos 4 nt-npas.omseem
e x=0.04sin4 xt
e x=0,04 sin 7t
29.J1ns cheprudeckoii BOJHBI CIIPABEIINBO YTBEPKICHHUE . ...
*  AMIUIMTY/A BOJHBI 0OpaTHO MPONOPLIUOHATIBHA PACCTOSHUIO 10 UCTOYHHMKA KosieOaHuii (B He-
MOJIOLIAIIEN CpENE) —IPaB.OTBET
* BonHOBBIE TOBEPXHOCTU UMEIOT BUJ MAPAILIENIBHBIX APYT APYTY IUIOCKOCTEN
* AMIUIMTY/a BOJIHBI HE 3aBUCHUT OT PACCTOSHUS 0 UCTOYHHUKA KOJIeOaHUil (IIpU yCIOBUH, YTO
MOTJIOLIEHUEM CPEIbl MOXKHO MpeHeOpeyb)
30.YpaBHeHUE ABKEHUS TIPY)KMHHOTO MasTHUKA

0 coswe

A m odr m I
sBisieTcs: TuddepeHInaaIbHbBIM YPaBHEHUEM. . . .

*  CBOOOJHBIX 3aTyXaIOMIUX KOJIeOaHUA

* CBOOOJHBIX HE3aTyXaOIIMNX KOJeOaHUI

*  BBIHY)KJIEHHBIX KOJIEOaHHI - TIPaB.OTBET
31.YpaBHeHUE III0CKON CUHYCOUJAIBHON BOJIHBI, pacnpocTpaHstouieiics Bronb ocu OX, nMmeer BUA

é:' -

-=0,01 sin(10°t-2x). Jlnuna BoaHBI ( B M) paBHa......

e 05
* 3,14-npaB.oTBET
e 2

32.MartepuasibHasi TOUKa COBEpIIAET rapMOHUYECKHE KOIeOaHHs C aMIUTUTY10i A=4CM U 4acTOTOU
v=2 I't. Eciiu cMenieHrne TOUku B MOMEHT BPEMEHM, TPUHATHIN 3a HAaYaJIbHBIN, paBHO HYJIIO, TO TOUKA
KoJe0JeTcst B COOTBETCTBUHU ¢ ypaBHeHUEM (B CU).....

e x=0,04 cos 4nut

e x=0,04 cos mt

e x=0,04 sin mt

e x=0,04 sin 4 mt- npaB.OTBET

DIIEKTPOCTATUKA

33.B a51eKTpru4eCcKOM I10JI€ IUIOCKOT0 KOHAEHCAaTopa IepeMeliaeTcs 3apsa — q B HallpaBJIEHUH, yKa3aH-
+ -
B

.

HOM CTPEIIKOH.
Torna pabota cun mosst Ha yuactke AB...
1. oTrpumarenbHas-MpaB.OTBET
2. TOJIOKUTENIbHAS
3. paBHa HYJIO
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34.B DJIEKTPUYECKOM I10JI€ IUIOCKO KOHIEHCATOpa NIEpeMeEIaeTcs 3apsi +(, B HalpasJie-
HHAH YKa3aHHOM CTPEIIKOU

+ -
B

\\A

Torna paGota cun monst Ha yuactke AB...
1. oTpuuarenbHas
2. TOJOXUTEIbHAS-TIPAB.OTBET
3. paBHa HYJIIO
35.071eKTpUUECKOE T10JI€ CO3aHO0 OJMHAKOBBIMHU I10 BEJINYMHE TOUEUHBIMHU 3apsAaMHu (1 q2.

Tamiw —_na _1n 0nasntamiin

Ecnnqi=-q, q2=+q,a pacCTossHHE MEXy 3apsiaMu U OT 3apsA0B 10 ToUkd C paBHO a ,TO BEKTOP
HaNpsHKEHHOCTHU 011 B Touke C OPMEHTUPOBAH B HAIPABJICHUMU. ..

. 4
. 3
)

* 1 mpaB.oTBeT.
36.B snexTpruyeckoM moJie MI0CKOTO KOHJEHCATOpa MepeMeIiaeTcs 3aps] — B HallpaBJiIeHUE, yKa3aH-
HOT'O CTPEJIKOA.
+ -
B

\A

Torna pa6ota cuit mostst Ha ydactke AB..
* paBHA HYJIO
b OTpUuLaTC/IbHA —IIPaB.OTBCT
o IIOJIOKUTCIIbHA

37.D1eKTpUYECKOE MOJIE CO3aH0 OJMHAKOBBIMH MO BEIMYMHE TOUYEYHBIMH 3apSIIaMH 1 UQ2
2
A, b B 1 TC
L < -

= =

"z

4
Ecnu q1 = -q, q2 = +q, a paccTosiHUE MEXKIY 3apsAaaMH U OT (2 10 Touku C paBHO a, TO BEKTOp Hamps-
KEHHOCTHU 1011 B Touke C OPHEHTUPOBAH B HAIIPABJICHUH ..

e 1
* 3 —mOpaB.OTBET
e 4
e 2
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38.051eKTpHUUECKOE 110JI€ CO3JaH0 OJMHAKOBBIMU 10 BEJINYMHE TOYEUYHBIMHU 3apsaMu (1 U Q2.

4 4y

Ecnu qi1= q2= -q a paccTosiHUE MeX 1y 3apsiaMu U OT 3apsA0B 10 Touku C paBHO a, TO BEKTOP HaIpsi-
KEHHOCTH 10Jis B Touke C OPUEHTUPOBAH B HAIIPABJICHUH. ..

e 2
e 3
* 4 1paB.OTBET
e 1

39.B aneKkTpuyecKoM MoJIe MIIOCKOT0 KOHJEHCATOpa MepEMENIAeTCs 3apsl — B HAallPaBJICHUH, YKa3aH-
HOM CTPEJIKOH.

.l_ -

Torna pabota cun mosst Ha yuactke AB...

* paBHa HYIIO

*  MOJOXUTEJIbHA

*  OTpHIaTEIbHA —PaB.OTBET
40.J/lana cucteMa TOUECUYHBIX 3apsIOB B BAKYYME M 3aMKHYTbIE€ MOBEPXHOCTH S1, Sz nS3. [10TOK BEk-
TOpa HAIPSDKEHHOCTH AJIEKTPOCTATUYECKOTO MO OTJIMYEH OT HYJIA Yepes ...
3amganue No
B snexTpuueckom mose miockoro KOHJAEHcaTopa MepeMenaeTcs 3apsii —q B HalpaBJIeHUH, YKa3aHHOM
CTPEJIKON

+ -
B

\\A

Torna pabota cui nosns Ha yyactke AB ...

* paBHa HYJIIO

* OTpMLATEIbHA

*  TOJOXUTEIIbHA-IIPAB.OTBET
41.JlaHa cuctemMa TOYEUHBIX 3apsI0B B BAKYyME U 3aMKHYTBIE IOBEPXHOCTH S1, S2 US3. [ToTOK Bek-
TOpPa HAIIPSPKEHHOCTH JIEKTPOCTATUYECKOTO MO OTJINYEH OT HYJIA 4epes ...
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*  TOBEPXHOCTH S2 U S3
*  MOBEPXHOCTbH S2
* MOBEPXHOCTH S3
* MOBEPXHOCTH Si, S2 US3
42.2neKTpUUecKoe MOJIE€ CO3JaHO OJAMHAKOBBIMU 110 BEIMUNHE TOYEUHBIMU 3apsaiaMu (1 U (2.

4 Oy

Ecnu q1= q2= -q a paccTossHHE MEXY 3apsiaMu U OT 3apsA0B 10 Touku C paBHO a, TO BEKTOP HaIpsi-
KEHHOCTHU 10J1s1 B Touke C OPMEHTUPOBAH B HAIIPABJICHHUMU. ..

e 3
e 1
e 2
* 4- mpaB.oTBET
43. DAeKTpUYECKOE TOJI€ CO3JJaHO OJIMHAKOBBIMU IO BEJIMYMHE TOUYECUHBIMU 3apsiaamMu ql u q2.

a0 A

Ecnu ql=q2 = +q , a paccTosiHre MEXAY 3apsSaaMH U OT 3apsa0B 10 Touku C paBHO a , BEKTOP Hampsi-
’KEHHOCTH I10J1s1 B TOuke C OPHUCHTHUPOBAH B HAIIPABJICHUM. ....
BapuaHTbl 0TBETOB:

. 3
. 4
. 1

* 2-IIpaB.OTBET
44.B 37eKTpUYECKOM M0JI€ TIIIOCKOT0 KOHJIEHCATOpa MepEMEIIAeTCs 3apsii-(, B HAIPaBJICHUH yKa3aH-
HOM CTPEIIKOH.

31



Torna pabota cun nosns Ha yyactke AB......

*  TIOJIOXKUTEJIbHAS

*  paBHa HYJIO- IPaB.OTBET

* OTpHULATEIbHA
45.ToueuHblil 3apsa +q HAXOOUTCA B IIEHTpe cheprudeckoit moBepxHocTH. Eciu 100aBUTh —q BHYTPb
cepsl, TO IOTOK BEKTOPA HANPS’KEHHOCTH 3JIEKTPOCTaTHUECKOro Mo BekTopa E uepes moBepxHOCTH
cdepsr .....

*  YBEIMYUTCSA

*  YMEHBUIUTCS

* HE U3MCHUTCS

Marbaertusm

46. Marnutroe noze CO3JaHO IBYMs NapajlIeIbHBIMU JUIMHHBIMUA IIPOBOJHUKAMH € TOUYKaMu I1n
I>,pacnionoxkeHHBIMU EPIIEHAUKYIIPHO III0CKOCTH uepTeka. Eciu > =211, To BekTop Bunaykuuu pe-
3YJNBTHPYIOILETO MOJIA B TOUYKE A HaIIPaBJICH. ..

L

A
) O
I

* Bsepx-mpasB.oTBeT

e Buus
* Bmpaso
e Bieso

47.Ha pucyHke yKa3aHbl TPA€KTOPUH 3apsKEHHBIX YaCTUL, UMEIOIINUX OJUHAKOBYIO CKOPOCTb U BJIETa-
IOLIUX B OJHOPOAHOE MarHUTHOE T0JI€, IEPIEHAMKYIIPHOE IIJIOCKOCTH YepTexka.

2 -

B

1 {:T 3 4
[Ipu 3TOM 117151 acTuIb 3...
1. g<0
2. q>0-mpaB.OTBET
3. g=0

48.MarauTHoe 1oJje AByMs MapajijieIbHbIMUA JJIMHHBIMU TPOBOAHUKaMU ¢ Toukou I u I | pacnoso-
KEHO MEePIEeHIUKYISPHO MIocKocTr yeprexka. Ecnu 11 =21 , To BekTop B nHAYKIIMYN pe3ynbTUpyto-
LIEro MOJISl B TOYKE A HAINpaBIJICHbI

A
O R—F
I Iz
b BHpaBO
° BJICBO
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*  BBEpX
* BHU3
49.Ha pucyHke yKazaHbl TPACKTOPUH 3apsKEHHBIX YaCTHUI, UMEIOIIUX OJMHAKOBYIO CKOPOCTh U BJIETa-
IOIIHUX B OJIHOPOJIHOE MAarHUTHOE I0JI€, MEPIEHIUKYISIPHO MIIOCKOCTH uepTexa. [Ipu sTom nms va-
CTHIIBI 3..
T B

-

p

1 =+ 3
° q>()
° q <O
. q :O

50.MarsuTHO€ MoJjie CO3AaH0 ABYMsI NapaJUIeIbHBIMU JJIMHHBIMU MTPOBOTHUKAMU ¢ Tokamu 11 u I,

PacCIOJIOKEHHBIMH NEPIIEHANKYIIAPHO TIOCKOCTH yepTexka. Ecim 11=21>, To BekTOop B MHAyKUUU pe-
3YNbTUPYIOILIETO MOJI B TOUKE A HaIlpaBJIEH. ..

® < ®
I; a a I»
. BJICBO
*  BBEpx
*  BIPaBO
° BHU3

DJEKTPOMAarHuTHASI UHTYKITUS.
51.Ha pucyHke npejcraBieHa 3aBUCUMOCTh MAarHUTHOT'O MTOTOKA, MPOHU3BIBAIOIIIETO
HEKOTOPbIN 3aMKHYTBI KOHTYp , OT BpeMeHH. DJ{C UHAYKIIMU B KOHTYPE MOJIOKH-

TCJIbHA U 110 BCJIMYNHEC MHUHUMAJIbHA HAa HHTCPBAJIC. ..

D, Bo
1

4_..

R e e

A B
Wt ! »l
1)C-nipaB.oTBET

2)E

3)B

4)D

5)A

52.Ha pucyHke npeacTaBieHa 3aBUCUMOCTh MATHUTHOTO MTOTOKA, MPOHU3BIBAIOIIETO HEKOTOPBIN 3a-
MKHYTBII KOHTYp, OT BpeMeHHU. DJIC MHAYKIIMY B KOHTYPE MOJIO0XKHUTEIbHA U 110 BEIMYNHE MUHU-
MaJibHa Ha UHTEPBAJE. ..

. o
i

[ TS S——
@]
-
8-
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3
4_-
2-'- ] i
— :
1 2 6
A B
-2+
B
e D
 E
* A-mpaB.oTBET
e C
OnTuka

53. Ha pHCYHKE MpeCTaBICHbI TPadUKH 3aBUCUMOCTH CTIICKTPAIHbHOU INTIOTHOCTH SHEPTETUUECKOU

CBETUMOCTHU aOCOJIOTHO YEPHOT'0O TeJla OT YacTOTHI P pa3IMYHBIX Temreparypax. Haumenplen Tem-
I A
A

nepaType COOTBETCTBYET Ipaduk. ..

1. 2
2. 1- mpaB.oTBET
3. 3

54. Pagyra Ha HEOE OOBSCHSIETCS. ..

' JHCcTepcHel cBeTa-TpaB.OTBET
nudpakmueit ceera
uHTepepeHIel cBeTa
MoJisipu3aluen cBeTa

o h
55.e bpoiinb 0600111 COOTHOLIEHUSI p = ~ A dboToHa Ha JH00BIE BOJTHOBBIE MPO-

LIECChI, CBA3AaHHBIE C YAaCTUIIAMHU, UMITYJILC KOTOPBIX paBeH p. Tornaa eciu AjiMHa BOJIHbI
Jle bpoiins yacTull oAMHAKOBa, TO HAMOOJBIIEH CKOPOCThIO 00J1a1aI0T. . .
1)371eKTpOHBI-TIPAB.OTBET
2)IIPOTOHBI
3) a -yacTuIbl
4)HEeUTPOHBI
56.57-u3mydyeHue npecTaBiseT CoOOM MOTOK. . .
* TPOTOHOB
b KBAHTOB 3JICKTPOMAarduTHOT'O U3JIYUCHUA, UCITYCKACMbIX aTOMHBIMH AApaMU ITPU MEPEXOAC U3
BO36Y)K,Z[€HHOI‘O COCTOAHHA B OCHOBHOC
b OJICKTPOHOB — IMPAaB.OTBCT.
b AACP aTOMOB I'CJIus
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57.Ha pucyHke mpeacTaBiieHbl 2 BOJIbTaMIIEPHBIC XapaKTEPUCTUKU BaKyyMHOTo ¢orosnaemenTa. Eciu
E — ocBemeHHOCTH (hOTOKATO/IA, @ V— YAaCTOTA MAJAIONIETO HA HETO CBETA, TO CHPABEUINBO CIEAYIO-
1Iee YTBEPKCHHUE. . ..

Ia 1

Y

U

- Vi<v?’ EizE»2
. Vi>v2' Ei=E»
. Vi=v2’ Ei>Ez —IIpaB.OTBET
e Vi=v2' Ei<Ez

CocraB aTtoma. fnepHas dusuka.
58.HeunsBecTHBINA paIuOXMMHAYECKUN SJIEMEHT CaMOIIPOU3BOJIBHO PACHAAACTCs MO CXEME

iy et Y |
X—>Betpote +u,
S npo 3TOro 27IeMEHTa CONEPKHT. . .
1. 4 nmpoToHa U 5 HEUTPOHOB- IIpaB. OTBET
2. 4 mpotoHa U 4 HEUTpOHA
3. 5 IpOTOHOB U 5 HEHTPOHOB
4. 5 npoTOHOB U 4 HEUTPOHA
59.Heu3BecTHBIN paiiOaKTUBHBIN XMMUYECKHUI 3JIEMEHT CaMOIIPOU3BOJIBHO PaclagacTcs M0 CXEME:
X - BC+n+c" +v.51po 3TOr0 31€MEHTa COACPIKHUT. . ..

* O IPOTOHOB U 8 HEUTPOHOB
* 7 IpOTOHOB U 8 HENTPOHA
* 6 mpoToHa M 7 HEUTpPOHA
* 7 mpoToHa M 7 HEUTPOHOB
@_()._H__e_lflg_lls_qg_T_gIgl_Iz _p_E_I,ZJ[I/IoaKTI/IBHHﬁ XUMHYECKHUH DJIEMEHT CaMOIIPOU3BOJIBHO PACIaAacTCs 10 CXEMe:

1z +
X—=sCtnte +¥,. qupo s10r0 1MEMEHTa COMEPKHT . ...

* 6 IPOTOHOB 7 HEUTPOHOB

* 7 IPOTOHOB U 7 HEUTPOHOB — IIPAB.OTBET.
* O IPOTOHOB U 8 HEUTPOHOB

* 7 IPOTOHOB U 8 HEUTPOHOB

4.1.4 UnTepaKkTUBHbIE 3aHATUSA

Hcnonb3oBaHne HHTEPAKTHBHBIX 3aHATHI AKTUBU3HPYeT NMPOLece NpenojaBaHus, NOBbI-
IaeT MHTepec CTYEHTOB K u3y4yaeMoil Jucuuinianne u 3¢pGeKTuBHOCTH Y4e0OHOr0 nmpoiecca, 1mnos3-
BOJISIET JOCTHYb 00/1bIIeH IIyOMHBI IOHMMAHHUA Y4e0HOro MaTepuaJa.

WuTepakTiBHBIE ()OPMBI IPOBEACHUSI 3aHATHI NPU U3Y4EeHUH AUCHUILINHBI «Du3uka» npume-
HSIIOTCS KaK Ha JICKIHAX, TaK U TaOOpaTOPHBIX 3aHATHSIX.

Ha nexuusix B OosblIel CTENEHN UCIOIb3YIOTCS TAKUE BUABIMHTEPAKTUBHBIX 3aHATUHN, KaK JIEK-
us- 6ecena

Jleknusi-6ecena, uim «Iuajor ¢ ayIUTOPHUEH», ABIISETCS HAanOOJIee pacIpOCTPAHECHHOM U CpaB-
HUTEIBHO MPOCTON (POPMOIT AKTUBHOTO BOBJICUCHUS CTYICHTOB B YU€OHBII Iporiece. ITa JIeKIus Ipe-
roJlaraeT HEMOCPEICTBEHHBIM KOHTAKT IpernojaBaTeins ¢ ayautopueil. K yuactuio B neknuun-Oecene
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MOYKHO MPUBJIEYb PA3UMYHBIMU NPUEMAMHU, TaK, HAIPUMEP, aKTHUBU3ALHUs CTYAEHTOB BOIIpOCAMHU B
Hayajie JIEKIIUH U 10 €€ X0y, BOMPOCHl MOT'YT, ObITh MH(POPMAILIMIOHHOTO U MPOOJIEMHOT0 XapakTepa,
JUISL BBIAICHEHMS] MHEHUI U YPOBHS OCBEJIOMIICHHOCTH I10 PACCMAaTPUBAEMOU TEME, CTEIIEHU UX TOTOBHO-
CTH K BOCIIPHUATHIO NOCIIEAYIOLIEro Marepuana. Bompocel anpecytoresa Beeil aynuropuu. CiaymaTtenn
OTBEUaloT ¢ MecT. Ecau npenopasarens 3aMe4aeT, YTO KTO-TO U3 00y4aeMbIX HE y4acTBYET B XoJ¢e Oe-
CeJlbl, TO BOIIPOC MOYKHO aJpecoBaTh JUYHO TOMY CIYIIATENIO, MIIK CIPOCUTH €r0 MHEHHE 110 00CyXaa-
emoii mpobaeme. 111 5)KOHOMUHU BpEeMEHH BOTIPOCHI pEKOMEHyeTCs (POPMYITHPOBATH TAK, YTOOBI HA HUX
MO>KHO OBbUIO 1aBaTh OJIHO3HAYHBIE OTBETHI.

4.1.5 PaboTta B MaJbIX Tpymmax

PaboTa B MaJbIX rpymIax nperocTaBisieT BCeM YYaCTHUKAM BO3MOXHOCTb JIeHCTBOBATD, IIPAKTH-
KOBaTh HaBBIKM COTPYIHUYECTBA, MEKIMUYHOCTHOIO OOLIEHUS (B YaCTHOCTH, BJIAJICHUE IPHEMaMH aK-
TUBHOTO CIYIIAaHUs, BBIPAOOTKH OOLIETO pelieH s, pa3pelleHnsl BO3HUKAIOIMINX pa3Horiacuii). Paboty
B IpyMNIax cieayeT UCHOIb30BaTh, KOrJa HEOOXOAMMO PEUIMTh MPOo0eMy, ¢ KOTOPOH TsXKeNlo cIpa-
BUTHCS] MHAMBUYAJIbHO, KOT/Ia UMeeTCs MH(OpMAIHs, OIBIT, PECYpPCHI I B3aUMHOTO 0OMeHa, Koraa
OJTHUM U3 OKUJAEMBIX YUEOHBIX PE3YIbTATOB ABISAETCS MPUOOPETEHNE HABBIKA pAOOTHI B KOMaH/IE.

B rpynnax u3 AByX 4eiOBEK BBICOKHH ypoBeHb 0OMeHa MH(popManueil 1 MEHbIIe pa3HOTIaCHil,
HO BBIIIE U BEPOATHOCTh BOZHUKHOBEHHUS HAIPSKEHHOCTH. B ciryuae Hecoriacus y4acTHUKOB 00CYX-
JICHHE MOXET 3aiTH B TYIHUK, TaK KaK B TAKOH IrpyIIie HE HalZeTCs HU COI03HHUKA, HU apouTpa.

B rpynne u3 Tpex uesnoBek ecTh ONMACHOCTh MO/aBIeHUs OoJiee ciaboro uieHa rpynnsl. TeM He
MEHee TPYMIIbI U3 TPEX YeTOBEK SBISIOTCS Haubosee CTa0MIbHBIMU, Y4aCTHUKU B HUX MOT'YT BCTaBaTh
Ha CTOPOHY APYT ApYra, BBICTYNAaTh B KAYECTBE OCPEIHUKOB, apOUTPOB, B TAKUX I'PYIIax Jierye yia-
KUBAIOTCS Pa3HOIIACHUS.

Boo061e B rpynnax ¢ 4eTHbIM KOJUYECTBOM YJICHOB PAa3HOITIACHS YJIAJAUTh TPYJHEE, YEM B IpyII-
[Iax C HEYETHBIM KOJIM4ecTBOM. lIpM HeYeTHOM cocTaBe IpyYIIbl MOXHO BBINTH U3 TYNHKA IyTEM
YCTYNKH MHEHUIO OOJIBIIIMHCTBA.

B rpynmne u3 natu 4yenoBek OoJbIIe BEPOSTHOCTH, YTO HUKTO HE OCTAHETCS B MEHBIIMHCTBE B
OJMHOYKY. B Takoli rpymnme 10cTaTOYHO MHOTO YYaCTHUKOB JUIs BBIPAOOTKH Pa3IMUHbIX MHEHUH U ITPO-
IyKTUBHOTO oOMeHa nH(popMmalei. B To ke Bpems y KaXJ0ro UMeeTcss BO3MOKHOCTh BHECTU CBOH
BKJIa/l B pa0OTy, yCIBIIATE APYrOro U OBITh YCHIBIIIAHHBIM CAMOMY.

[Tpu BBINOIHEHUH Ta0OPATOPHBIX PadOT MO AUCHUILIUHE PEKOMEHJ0BAHbI IPYIIHBI IO 2-3 yerno-
Beka. Pabora B rpynmax ocCyIecTBISETCS MPH MOArOTOBKE, BBITOJHEHUH JIAOOPATOPHOH paboThI, a
TaK)Ke€ N0JIBEICHUU UTOTOB U €€ CIauH.

[1Tkana 1 KpUTEpUH OLIEHUBAHMsI pe3ysIbTaTa pabOoThl B MAJIbIX IPYyMNIIAX MPEICTABICHbI B Ta0NIHILIE
I kanaa Kputepuu onenuBanus
- CTYJICHT IIOJIHO YCBOMJI Y4eOHBIN MaTepuall;
- IPOSIBIIIET HABBIKU aHaJIM3a, 0000IIeHNs, KPUTHIECKOTO OCMBICTICHUS
U BOCIPUATUS UHPOPMALIH;
- MaTepuai U3JI0KEH I'PaMOTHO, B ONIPEAEIIEHHON JIOTMYECKOM MOCIen0-
BaTEJIbHOCTH, TOYHO HUCIOJIB3yETCS TEPMUHOJIOTHS;
OneHka «3a4TeHo» - II0OKa3aHO YMEHHE WILIIOCTPUPOBATh TEOPETUUECKHUE MOJIOKEHUS KOH-
KPETHBIMHU ITPUMEpPaMHU, IPUMEHATh UX B HOBOU CUTYallWH;
- MPOAEMOHCTPUPOBAaHA CPOPMUPOBAHHOCTh M YCTOHUMBOCTH KOMIIE-
TEHIIMWA, YMEHUN U HABBIKOB;
- MOT'YT OBITh JOIYIIEHBI OJHA-/IB€ HETOYHOCTH MPHU OCBEIIEHUHU BTOPO-
CTEIIEHHBIX BOIIPOCOB.
- HE PacKphITO OCHOBHOE COZIepKaHKHe yueOHOro Marepuara,
- OOHapyXeHO HE3HAHWE WJIM HETIOHMMaHHe OOJbIIeH, wim Haubosee
Ba)XHOM yacTu y4eOHOrO MaTepuaa;
- IOMYILIEHBI OIIMOKHU B ONPEACICHUH TOHSTUM, IPU UCIIOIb30BAHUM TEP-
MUHOJIOTUH, KOTOPbIE HE UCIIPABJIEHBI [10CJIE HECKOIBKUX HaBOSIINX BO-
IIPOCOB;

O11eHKa «HE 3aUTEHO»
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- He c(hOpPMUPOBAHBI KOMIIETEHIIH, OTCYTCTBYIOT COOTBETCTBYIOIIIHE 3HA-
HUs, yMEHUS U HABBIKH.

4.2. Ilpoueaypsl U OLlEHOYHbIE CPEACTBA JIsl IPOBeAeHHUs TPOMEKYTOYHOM aTTeCcTAllUM

4.2.1. 3auer
He npenycmoTpeH y4eOHBIM IJIaHOM.

4.2.2. DK3aMeH

DOk3aMeH sBisieTcs: (OpMON OLIEHKM KadecTBa OCBOCHHUs O0y4aroIMIMMCS OCHOBHOHM mpodeccuo-
HaJIbHON 00pa30BaTeNbHOM MporpamMmbl Mo pasfenaM JucHuIuIMHbL. 1o pe3ynbpTaraM sk3ameHa o0yya-
IOLIEMYCsI BBICTaBIISIETCS OLICHKA «OTIMYHO», «XOPOIIO», «yIOBICTBOPUTEIBHO» UITH «HEYJOBIETBOPH-
TCIBHO».

DK3aMeH 10 TUCIUITIMHE IIPOBOAUTCS B COOTBETCTBUH C PACIHCaHUEM IIPOMEKYTOUHOM aTTecTa-
L[UU, B KOTOPOM YKa3bIBae€TCs BPEMS €ro MPOBEACHUS, HOMEP ayJAUTOPHH, MECTO MTPOBEICHUS KOHCYIIb-
TaK. Y TBEPXKACHHOE paclycaHue pa3MeIIaeTcsi Ha HHPOPMALMOHHBIX CTEHIaX, a TakKe Ha oduLu-
aJBLHOM CaiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHMI Il MPOMEKYTOUHOM aTTeCTalluK 00YJYaIOIUXCsl yCTaHABIIMBAeTCs pado-
4eil mporpaMMoi TUCHUIIINHBI U JOBOJUTCS 10 CBEACHHS 00y4aloluXcsl B Ha4aje ceMecTpa.

DK3aMeHbl IPUHUMAIOTCA, KaK MPpaBUIIo, JekTopaMu. C paszpernieHus 3aBeyomero kagenpoit Ha
9K3aMEHE MOXET MPUCYTCTBOBAThH IMpernojaBaTesb Kadeapbl, MPUBICUCHHBIN A MOMOIIM B MpUEMe
sK3aMeHa. B ciydyae oTCyTCTBHS BEAYIIErO IMPENoaaBaTelis dK3aMeH MPUHUMAETCs IpenogaBaTeseMm,
Ha3HAYEHHBIM PACTIOPSKEHUEM 3aBEYIOIIEro Kadeapoi.

[TpucyTcTBHE Ha SK3aMeHe MpenoaBaTenieil ¢ Apyrux kadenp 6€3 COOTBETCTBYIOLIETO paclopsi-
KEHHUS PEKTOpa, MPOPEKTOpa Mo yueOHoi paboTe Wi JAekaHa GaKyabTeTa He JOMyCKaeTCsl.

OO0yuaromuecs pH SIBKE Ha IK3aMEH 00513aHbI UMETh ITPH ce0e 3aUeTHYIO KHUKKY, KOTOPYIO OHH
NPEIBSBISAIOT YK3aMEHATOPY.

Jlg mpoBenieHUs SK3aMeHa BeAYIIHM Mpeno/iaBaTellb HaKaHyHe MoJydaeT B JleKaHaTe 3a4eTHO-
HK3aMEHAIIMOHHYIO BEIOMOCTh, KOTOpasi BO3BPAIIAETCS B JIEKAHAT MOCIE OKOHYAHUS MEPOIPHUATUS B
JIeHb MPOBEACHUS SK3aMeHa UM YTPOM CIIEYIOIIEro JTHSI.

DK3aMeHbI MPOBOJATCS MO OUIeTaM B YCTHOM WJIM MMCBMEHHOM BUJE, 00 B BUIE TECTUPOBA-
HUs. DK3aMEHAI[MOHHbIE OUJIETHl COCTABJISIOTCSA MO YCTAHOBJIEHHOW (hOpMe B COOTBETCTBUU C YTBEP-
KIEHHBIMU Kadenpol 5K3aMEeHALMOHHBIMH BOIPOCAMU U YTBEP)KIAIOTCS 3aBEyIOIUM Kadempoit
eXeronHo. B bunere cogepxKuTCs 2 TEOPETUUECKUX BOMPOCA U 3aj1aya.

DK3aMeHaTOpy MPEJOCTaBISAETCS MPaBO 33/1aBaTh BOMPOCHI CBepX Omiera, a TakKe IOMUMO TEO-
PETHYECKUX BOIIPOCOB JaBaTh JJIs pELICHUs 3a7ja4ul U IPUMEPBI, HE BHIXOJISIIHNE 32 PAMKH IIPOHIEHHOTO
MaTepHaa 1o u3y4aeMoi TUCIUIUINHE.

3HaHMsI, YMEHUS U HABBIKM OOYYaIOIIUXCSI OMPENENSIOTCS OIEHKAMHU «OTJIIMYHO», «XOPOILIO»,
«yJIOBIIECTBOPUTEIIBHO», «HEYJOBJICTBOPUTEILHO», KOTOPbIE BBICTABJISIFOTCS B 3aU€THO-3K3aMCHAI[HOH-
HYIO BEIOMOCTb U B 3aYETHYIO KHIKKY OOy4arolerocs B IGHb SK3aMeHa.

[Tpu mpoBeieHUU YCTHOTO 3K3aMeHa B ayJUTOPUHU HE JOJDKHO HaXOAUTHCs Oosiee BOCBMHU 00yyJa-
IOLUXCS Ha OJTHOTO MPEIo/iaBaTesl.

[Ipu nmpoBeneHNH YCTHOTO K3aMeHa 00ydaromMicsl BEIOUPAET SK3aMEHAIIMOHHBIA OMIIET B CITy-
YaifHOM NOpsKe, 3aTEM Ha3bIBaeT (paMHIINIO, UMsI, OTYECTBO U HOMEP IK3aMEHAIIMOHHOTO OujeTa.

Bo Bpemst sk3aMeHa 00yyaromuecs: MOT'yT TOJIb30BaThCs € Pa3pelIeHUs IK3aMeHaTopa Mporpam-
MOU TUCIUTIIIMHBI, CIIPABOYHON W HOPMATUBHOMN JTUTEPATYPOM, IPYTUMHU TIOCOOUSIMU M TEXHUYCCKUMHU
CpeAcTBaMH.

Bpems moArotoBku oTBeTa Mpu cade dKk3aMeHa B YCTHOU (popMe JOKHO COCTaBISATH HE MEHEe
40 MuHYT (T10 ’KeJTaHNI0 00YYaIOIIErocsi OTBET MOXKET OBITh JOCPOUHBIM). Bpemst oTBeta — He Oonee 15
MUHYT.
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OOyuaronuiicsi, UCTIBITHIBAIOIINN 3aTPYAHEHUS TPU MOJATOTOBKE K OTBETY MO BHIOpAaHHOMY UM
ouseTy, UMeeT IIPaBo Ha BEIOOP BTOPOTO OMiIeTa ¢ COOTBETCTBYIOIIMM MPOJIEHHEM BPEMEHHU Ha MOAro-
TOBKY. HpI/I OKOHYATCJIIbHOM OLICHMBAHHWHU OTBETA OLICHKA CHUXKACTCA Ha OJUH 621.]1.]1. Bbmaqa TPETHETO
Owiera He pa3peniaeTcs.

Ecnu oby4aromuiicst SBUJICS HA SK3aMEH, U, B3sIB OUJIET, OTKA3aJICs OT MPOXO0XKIACHHUS aTTeCTallun
B CBS3M C HEMOJATOTOBJICHHOCTBbIO, TO B BEJAOMOCTH €My BBICTABISETCS OIIEHKA «HEYIOBJIETBOPH-
TCIIBbHO».

Hapymenne nucuuIiinHbl, COUCHIBAHUE, UCIIOJIb30BAHUE O0YYarOMIMMHUCS HEpa3pelIeHHbIX Ie-
YaTHBIX M PYKOIMCHBIX MaT€pHaIoB, MOOMIIBHBIX TeIe(OHOB, KOMMYHHKATOPOB, IIAHILIETHBIX KOMITb-
I0TE€POB, HOYTOYKOB U IPYTHX BUIOB TUYHONH KOMMYHHKAIIMOHHOMN U KOMITBIOTEPHOU TEXHUKHU BO BpeMs
aTTEeCTAllMOHHBIX HCIBITAHUHN 3ampelieHo. B ciaydyae HapymeHHs 3TOro TpeOoBaHHS MPENoiaBaTelb
00s13aH yIanuTh 00y4aroIerocs U3 ayJUTOPUH U MPOCTABUTH EMY B BEZJOMOCTH OIIEHKY «HEYIOBIETBO-
PUTEIBHO.

BricTaBieHue o1eHOK, MOJy4YeHHBIX MPU MOABEICHUN PE3YIbTaTOB IPOMEKYTOYHON aTTeCTaIlNH,
B 3a4CTHO-3K3aMCHAITUOHHYIO BCIOMOCTb 1 3aUCTHYIO KHHXKXKY IIPOBOAUTCA B IPUCYTCTBUU CaAMOI'O 06y-
yaromierocs. [IpenogaBaTenu HeCyT NepCOHANBHYIO OTBETCTBEHHOCTD 32 CBOEBPEMEHHOCTh U TOUHOCTD
BHECEHHS 3alUcedl 0 pe3yibTaTax MPOMEXKYTOUYHOM aTTeCTallud B 3a4€THO-PK3aMEHALMOHHYIO BEIO-
MOCTb U B 3a4€THBIE KHUKKH.

HesiBka Ha 5K3aMeH OTMedYaeTcsi B 3a4€THO-3K3aMEHAIIMOHHOW BEJOMOCTU CIIOBAMH «HE
SABHIIC».

Jnist 00ydaronxcsi, KOTOpbIE HE CMOTJIM C/IaTh 9K3aMEH B YCTAaHOBJICHHbIE CPOKHU, Y HUBEPCUTET
YCTaHABIIMBAET MEPHUOJT JIMKBUAALNHU 3310JKEHHOCTH. B 3TOT mepuon npenogaBareinu, IpUHUMAaBIINE
9K3aMeH, TOJKHBI YCTAaHOBUTH HE MEHee 2-X JTHEH, Korja OHU OyyT MPUHUMATh 3310JKEHHOCTH. MH-
dbopMarus 0 TUKBUIAIUH 33J0PKEHHOCTH OTMEUYaeTCsl B 3K3aMEHAI[MOHHOM JIUCTE.

O6y‘{aIOH_II/IMC$I, IMMOKa3aBIINM OTJIMYHBIC U XOPOIINC 3HAHUA B TCUCHUC CCMECTPA B XOAC IMOCTO-
STHHOTO TEKYIIIEr0 KOHTPOJISI YCIIEBAEMOCTH, MOKET OBITh MPOCTaBJIEHA SK3aMEHAI[MOHHAS OLIEHKA J10-
CpOYHO, T.C. 663 caadyu 5K3aMCHaA. OI_IGHKa BBICTABJISICTCA B BKBaMeHaHHOHHBIﬁ JIUCT UJIN B 3a4C€THO-
HK3aMEHALIMOHHYIO BEIOMOCTb.

I/IHBa.HI/II[BI " Jiia ¢ OrpaHUYCHHBIMU BO3MOXKHOCTAMHA 3O0POBbs, MOT'YT CAaBaTh 5K3aMCHBI B
MEKCECCHOHHBIN MEPHOJ] B CPOKH, YCTAHOBJIEHHbIE MHIMBUyaIbHBIM yU€OHBIM MJIaHOM. VIHBanuabI 1
Jina € OrpaHMYCHHBIMU BO3MOYKHOCTAMU 300POBbs, UMCIOIIUC HAPYHICHUSA OITOPHO-ABUTAaTCIIBHOTO all-
napara, IOMyCKaloTCsl Ha aTTeCTAllHOHHbIE UCIIBITAHUS B COMPOBOKICHUH aCCCTEHTOB-COIIPOBOXKIA10-
mux.

[Tpouenypa mpoBeaeHUs] MPOMEKYTOYHON aTTeCTAalluu JUIsl OCOOBIX ciyyaeB uznoxeHna B «[lo-
JIO)KEHUU O TEKYIIEM KOHTPOJIC YCIIEBAEMOCTH M IMPOMEKYTOYHOW aTTECTAllMU OOYy4aroUIXCs 10
OIIOII GakanaBpuara, crienuanurera U Maructparypb» ®I'BOY BO IOxnO-Ypansckuii 'AY (2016
T.).

[lkana 1 KpUTEPUH OLEHUBAHUS OTBETA OOYUAIOLIEroCs MPECTABICHbI B TA0IHIIE

Hlkana Kpurepun oneHuBanusi

Ouetika 5 BCECTOPOHHEE, CUCTEMATHIECKOE 1 rirybokoe 3HaHHE IPOrPAMMHOTO Ma-

(oTHHHO) TepUala, yCBOCHHE OCHOBHOI H 10TONHUTENLHOI IHTEPATYPI, PEKOMEH-
JAOBAHHOUW NPOTrpaMMON JUCHHUIIIIMHBIL, TPABUJIBHOC PCHICHUC 3a1a9N.
MOJTHOE 3HAaHWE MPOTPAMMHOTO MaTepralia, YCBOCHHE OCHOBHOM JIUTEpa-

Onenka 4 Typbl, PEKOMEHJOBAaHHON B MporpaMMe, HalIU4Yue MalO3HAYUTENbHBIX

(xopor1o) OIIMOOK B PEUICHUH 3a/1a4¥, I HEAOCTATOYHO MOJIHOE PACKPBITHE CO-
Jiep>KaHue BOMPOCa.

OHCHKa 3 3HAHUC OCHOBHOTO IMPOrpaMMHOI'0 MaTc¢prajia B MUHUMAJIbHOM OG’bGMC,
MOTPEIIHOCTH HEMTPUHIMITUAILHOTO XapaKkTepa B OTBETE HAa dK3aMEHE U B

(YIOBIIETBOPUTENBHHO)

PCIICHUHU 3ada4YU.

Onuenka 2 npoOesbl B 3HAHUSAX OCHOBHOTO MPOTPAMMHOTO MaTepuasia, MPUHIIUITH-

(HEYZIOBJIETBOPUTENHHO) | allbHbIE OMIMOKY MPHU OTBETE HAa BOMPOCHI U B PEIICHUU 3aJa4u.
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Bomnpocskl Kk 3xk3aMeHy

I Mexanuka (KHHEMATHKA ¥ JMHAMHUKA)
1. ITpeamer ¢puzuku. OOmIAs CTPYKTYpa U 33124 Kypca GU3UKH.
2. PaBHOMEPHOE ¥ HEPABHOMEPHOE MPSIMOJIMHENHOE JIBUKEHUE U €0 XapaKTepucTUKU. Cpeansis
CKOpOCThb. MTHOBEHHAsI CKOPOCTb.
3. PaBHOyCcKOpeHHOe nBuxkeHne. CpeaHee yckopeHrue. MrHOBEHHOE YCKOpPEHHME.
4. Kunematuka ABUKEHUS IO OKPYKHOCTH.
5. 3akonbl HeroToHa. Macca u cuita. Buabl cui B mpupoje ¥ uX NpeicTaBICHUE B MEXAHUKE.
6. JluHamMMKa BpalaTeIbHOTO IBUKEHUS TBEPIOTO TeIa(OCHOBHON 3aKOH JUHAMMKH Bpa-
11aT.IBM>KEHHS,, MOMEHT CHJIbI, MOMEHT MHEPLIUU, MOMEHT UMITYJIbCa)
7. IMIynibC M €70 CBSI3b € CHIION. 3aKOH COXPaHEHUs UMITYJIbCa.
8. PaboTa u momHOCTh. [loTeHIIMabHAS | KWHETUYECKAst SHEPTHSI.
9.Cas13b sHepruu u padbothl. [IpeoOpasoBanue YHEPrUu. 3aKOH COXPaHEHUS SHEPTUH U €T0 3HAYE-
HUE.

II Mexannuyeckue KoJe0aHUSI M BOJTHBI
10. Konebarenbubie aBrKeHus. ['apMoHnUYeckne Kojie0aHus U UX XapaKTepUCTUKU. Maremaru-
YEeCKH U NPYKUHHBIN MasTHUKU. PopMyra A1t HepuoI0B KOJIeOaHHH.
11. IIpeBparmieHue sHEPTrur MpH KoJIeOaTEILHOM JIBI)KCHUH. BBIHYXIEHHBIC 1 CBOOOHBIC KOJIe-
Oanwmsi. Pe3onanc.
12. Pacnipenenenue konebanuii B ynpyroi cpene. [IpomonbHbie U monepeuHbie BOJHEL. JmuHa
BOJIHBI U €€ CBA3b C IEPHOJIOM U CKOPOCTHIO. 3BYKOBBIE BOJIHBI.

III MKT naeanbHoro ra3a. TepmoauHaMuka
13.Temnepatypa, €€ XapaKTepUCTHKH.
14 Crenienu cBoOoabl. [TonHast KHHETHYECKASI YHEPTHS MOJICKYII.
15. YpaBuenne MenaeneeBa — KnanelipoHa u €ro XapakTepUCTHKH.
16.2KkcriepuMeHTaNbHbBIE Ta30BbI€ 3aKOHBI.
17. 1 3aKkOH TepMOJIMHAMUKH U €0 MPUMEHEHHE K Pa3IMYHBIMU30IIPOIIECCAM.
18. AnnabaTtrueckoe pacumpenue ra3a. Pabora, coBepuiaemas npu u3aMeHEeHHH 00beMa Trasa.

IVIaekTpocraruka
19. Dnexrpuszanms Ten. 3akoH KynoHa. 3aKOH COXpaHEHUsI JIEKTPUUYECKOT0 3apsa.
20. Dnektpuueckoe nose. HanpsixkeHHOCTh asekTpudeckoro nojsi. [IoTok BekTopa HanpsiKeHHO-
CTH 3JI. TIOJISL.
21. Teopema Octporpazackoro-I'aycca u ee npuMeHEHHE.
22. IIpOBOJTHMKHU U TUDJICKTPUKH B HJIEKTPUUECKOM TIOJIE.
23. PaboTa 1mo nepeMenieHuIo 3apsiia B AJIeKTpudeckoM moie. [loreHuan u pa3HoCcTh MOTEHIINA-
710B. CBsI3b MEKy HANPSY)KEHHOCTHIO U PA3HOCTHIO MOTEHIIMAJIOB.
24. DnextpoeMKocTb. KoHeHCaTOphl. DHEPTHUs 3JEKTPUUECKOTO MOJIS.

V IlocTosiHHBII 3JIEKTPUYECKHI TOK

25. Dnektpuueckuii Tok. Cuna Toka. [ImoTHOCTH TOKA. Pa3HOCTh MOTEHLIMATIOB, HANIPSIKEHUE,
SJ1C.
26. IcTOYHUKY MOCTOSSHHOTO TOKA, UX BUIEL.
27. 3akon OMa 151 yyacTKa [enu 1 nojaHou nenu. ConpoTUBIEHUE MPOBOHUKOB.
28. IlocnenoBaTesbHOE U apaJlIEIbHOE COEAMHEHNE TPOBOAHHUKOB.
29. PaGoTa 1 MOITHOCTH TOKa. 3akoH [[xoyms - Jlenna.
30. DneKkTpUYECKUi TOK B razax (CaMoCTOATENbHAsI U HECAMOCTOSITEIbHASL TPOBOIUMOCTH, THUITBI
pa3psaoB).
31. DnexTpudecKuil TOK B OTYNPOBOJHUKAX (COOCTBEHHAs! U IPUMECHASL TPOBOIUMOCTH TIOJTY-
MPOBOJHUKOB).
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32. DyeKTpu4eCcKuil TOK B pacTBOpax U paciuiaBax 3J€KTPOJIUTOB (3akoHbI Dapazest, 3IMEKTPoIn3

Y €ro IPUMEHEHHE).
VI Marnerusm
33. MarauTHOE 1noJie, MAarHUTHAs UHAYKIMS, MAarHUTHBIN TTOTOK.
34. MarHuTHbIE CBOICTBa BellecTB. /lnaMaraeTusM, mapaMarHeTu3M U peppoMarHeTusM.
35. JleficTBME MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM. 3akoH Amnepa. 3akoH buo-CaBappa-
Jlarutaca.
36./lelicTBME MArHUTHOTO MOJIS HA ABMOKYIUics 3apsia. Cuna JlopeHna.
37.5IBneHue 31eKTpOMarHUTHON MHIYKIIUU U CAMOMHIYKLIUH.
38. Ilpuniun aeicTBus Tpanchopmaropa.
VII BoJsiHOBbIE 1 KBAHTOBBIE CBOIICTBA CBETa
39. Iudpakuus ceera. Judpakimonnas pemerka.
40. Narepdepenuns cera. MeTo bl MOTy4YeHNs KOT€peHTHBIX BOIH. HTEepdepomerp Maiikens-
COHa.
41.Ilonapuzanus ceera. 3akoH bprocrepa. 3akon Maitoca.
42. ®otorddext. 3akonbl poTordhdexra.
43. JlaBnenue ceta. OnbITh JIeOenena.
44. OnpITHBIE 3aKOHBI U3Ty4eHUs a0COMIOTHO YepHoro Tena (3akoH Credana-bonpiiMana, 3aKkoH
Bumna).
45. Cnextp usnydenus Bogopoaa. Cnexkrpanbubie muHuM (banemepa, Jlaiimana, [lamena).

VIII ATtomHas u siiepHas pusuka
46. CBs13p MEXly KOPIYCKYJISIPHBIMU M BOJTHOBBIMU CBOMcTBamMH yactull. Popmyna ae-bpoitis.
47. EcTrecTBeHHas pauOaKTUBHOCT.
48. PagroakTUBHOCTh. 3aKOH paJUOAKTUBHOIO pacraja.
49.Ctpoenue atoma Bogopoja. Teopus bopa.
50. AtomHOE A1po0, ero crpoeHue. IIpoToHbI, HEUTPOHBI, H30TOIIHI.
51. UckyccTBeHHas paluOaKTUBHOCTD. S 1epHbIe peakiuu (IpUuMepHI).

4.2.3 Kypcosoii npoexT/ KypcoBasi padora

He npenycMoTpeHo y4eOHBIM MJIaHOM.
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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







