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YAFOIIUXCS IO TUCIUILTAHE

OcHoBHasl U JOTIOJNIHUTEIbHAS yueOHas IuTeparypa, HeoOXoauMas AJisi OCBOECHUS
JTUCIUTUTAHBI

Pecypchl nHpOpMaMOHHO-TEIEKOMMYHUKAMOHHON ceT «HTepHeT», HeoO-
XOJUMBIE 1JI1 OCBOCHUS JUCIUILTUHBI

MeTtoaudeckue yka3aHus ISl 00y4YarouXCs 0 OCBOCHUIO TUCITUTUTHHBI
CoBpeMeHHbIe HHPOPMAIIMOHHBIE TEXHOJIOTHH, UCIOJIb3yEeMbIE TP OCYILECTB-
JIEHUHW 00pa30BaTeIHHOIO MPOoIecca M0 AUCIUTUINHE, BKIIIOUas IEPEYCHb MPO-
IrpaMMHOT0 o0ecreueHus: 1 THPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM
MartepuanpHO-TeXHUUYECKas 6a3a, HeOOXoaUMast I OCYIIeCTBIIEHUsT 00pa3oBa-
TEJIBHOTO IMpoLiecca MO AUCIUILITNHE

IIpunoxxenne. PoHA OLIEHOYHBIX CPEICTB.
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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO JUCIHUIINHE,
COOTHECEHHbIE C IVIAHMPYeMbIMHU pe3yjbTaTaMu ocBoeHuss OIIOIT

1.1. Heap 1 3a1a4n TUCHUTLIHHBI

bakanaBp mo nHampabieHuro moAarotoBku 35.03.04 ArpoHoMusl JOJKEH OBITh MOJATOTOBJIEH K
pelieHro  3aaad  mpo(EeCCHOHANBHON EATEIBHOCTH CIEIYIOIIUX THUIOB: TPOU3BOACTBEHHO-
TEXHOJIOTMYECKOM, KAK OCHOBHOM M OpraHU3allMOHHO-YIIPaBICHYECKOM.

Heab AucHUMNIMHBI — CHOPMHUPOBATH Y CTYACHTOB CHCTEMY (pyHIaMEHTaIbHBIX 3HAHUN 110 (u-
3UKe, HEOOXOIUMBIX JIJIsl TTOCIIeAYIONIEH MOArOTOBKH OaKajgaBpa, CHoCOOHOTO K 3 ()EKTUBHOMY peliie-
HUIO MPAKTUYECKUX 3a/1a4 CEIbCKOXO3SUCTBEHHOIO MPOM3BOJICTBA, & TAKXKE CIHOCOOCTBYIONINX Naihb-
HEHIIeMy pa3BUTHIO JTUYHOCTH.

3agaum AUCHUNIHHBI:

— U3YYHUTb OCHOBHBIEC (pU3MUECKHE SIBICHUS, OBIAJETh (PYHIAMEHTAIbHBIMU MOHSATUSAMH, 3aKO-
HaMH U TEOPUAMH KIIACCUYECKON U COBPEeMEHHOW (DU3UKH;

— copMHUPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHHS M COBPEMEHHOTO (PU3UUECKOTO MBIIIJICHUS;
03HAKOMUTHCS C HAYYHOW ammapaTypoil ¥ MeToJaMu (PU3MYeCKOT0 HCCIIeIOBAHUS, TPHOOPECTH HABhI-
KM MpoBeieHUs] (U3NUYECKOTO KCIIEPUMEHTA;

— Hay4YUTHCS BBIICIATH (PU3NYECKOE COAEpKaHUE B MPOECCHOHATBHBIX 3aa4ax Oyaymien mes-
TEIbHOCTH;

— OBIIQJIETh METOJIaMU pelIeHUs MPOodECCHOHATBHBIX 3a/1a4.

1.2. KomneTeHIIMN U MHAUKATOPBI T0CTUKEHH I
OIIK-1. Criocob6eH pemiaTh TUMIOBBIC 337291 MPOGECCHOHATHHOM IeATeTLHOCTH HA OCHOBE 3HAHUH
OCHOBHBIX 3dKOHOB MAaTCMAaTUUCCKUX U €CCTCCTBCHHBIX HAYK C IPUMCHCHUCM I/IH(bOpMaI_[I/IOHHO—
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHA

Kox u naumenoBanue Dopmupyemsie 3VH
WHIUKATOpa T0CTH-
JKCHHUSI KOMIICTCHIIMU 3HAHUA YMCHUA HaBBbIKH
N/I-1omnx- OO6yuatommiicst  nmopkeH | OOyvaronuiicss  1oi1- | OOydJaronuiicss J0KeH
1Mcrionb3yeT OCHOB- | 3HaTh:0CHOBHBIC (hHU3HUE- | KEH BIIAJICTh: HaBBIKAMH
HBIC 3aKOHBI €CTe- CKHE€ 3aKOHBI, SIBICHUS U | YMETh:HCIOJIb30BaTh MPUMEHEHUSI  COOTBET-
CTBEHHOHAYYHBIX MPOLIECChl, HAa KOTOPBIX | OCHOBHBIE (U3UYECKUE | CTBYIOIIETO buzuko-
TUCITUATIIAH JJIS pe- OCHOBAHBI MIPUHIIMIIBI | 3aKOHBI U TIOHSTHS ISl | MATEMATHYECKOTO  arl-
IICHUS] CTAaHAAPTHBIX | JCHCTBUS OOBEKTOB MPO- | pelieHus mpodeccuo- | mapara, METOI0B aHAJH-
3amay B obyactu ar- | eccuoHambHON Jesi- | HaJTbHBIX ~ 3aJad - [ 3a WU MOJCIHPOBAHMUS,
pPOHOMUUC TIpUMeHe- | TenpHOCTH U KoTopsle | (B1.0.33-V.1) TEOPETUYECKOTO M IKC-
HUEM HH(OpMaIIn- WCTIONB3YIOTCA IJIsL  pe- MEPUMEHTAILHOTO  HC-
OHHO- meHus TpogeCcCHOHaATb- CIIIOBAHMSI TIPU perlie-
KOMMYHUKAIlMOHHBIX | HBIX 3amad - (b1.0.33- HUM  TpodhecCHOoHab-
TEXHOJIOTUI 3.1) HbIX 3amad - (b1.0.33-
H.1)

Jucnunianna «Du3nKa» OTHOCUTCS K 00sS3aTEIbHOM YaCcTH OCHOBHOM

2. MecTto aucuumjinnbl B crpykrype OITIOIT

pa30BaTENbHON MPOrPaMMBI aKaIEMHUUECKOT0 OaKaiaBpHara.

npodeccuoHaIbHOR 00-

3. O0béM AUCHUNJIMHBI U BHABI Y4eOHOI padoThl




O0beM aucIUIUIMHBI cocTaBiseT 3 3adeTHbIX eauHuIbl (3ET), 108 akagemudeckux daca (na-
Jiee yacoB). JlucuurmuinHa u3y4yaercs:
— oyHas popma 00ydeHUs B 2 CEMECTpe;
— 3a04Has ¢popma oOydeHus Ha 2 Kypce.

3.1. PacnpenesieHue o0bemMa TMCUMILIMHBI IO BHAAaM YueOHO padoThl

KonuuecTBo 1yacos
Bun yuebHoii paboTsl ounas popma 3a0uHast Gpopma
o0yJeHus o0y4eHus
KonraktHas pabora (Bcero), 48 16
B TOM 4HcJe NPAKTH4YecKasi NOATOTOBKA
Jlexmuu (JI) 16 8
Jlaboparopusbie 3ausTus (JI3) 16 8
[Ipaktuueckue 3ansarus (113) 16
CamocTosiTe1bHasi padota o0yuawummxces (CP) 60 88
KoutpoJsb - 4
HToro 108 108
3.2. Pacnpenesnienne y4e0HOro BpeMeHH 110 pa3aeiamM U TeMam
Ounas dhopma oOydeHHst
Bceero | B TOM 4HCIIE .
N KOHTaKTHas paboTa 5
Tel\:l_)I)I HanmenoBanmne pasaciia U TEMbI gac CP &
' b 3 m3 S
Pa3nen 1.Mexanuka
1.1 Beenenue 6 2 4 X
KunemaTtuka marepuanbHOil TOY-
1.2 P 8 2 2 4 X
KU
MHAMUKa MaTepUaIbHOU TOUKH
13 | A P 12 2 2 4 4 X
1 TBEPIIOTO TeTa
MexaHn4eckue KojieOaHus u
1.4 12 2 4 2 4 X
BOJIHBI
Paznen 2. MonekynsapHas ¢pu3uka u TEpMOJUHAMHUKA
MonekynsipHO-KMHETHYECKast
2.1 yop 4 . 4 x
TEopHs UCATLHOTO Tra3a
2.2 M3onporieccel B razax 4 4 X
2.3 | OcHOBBI TEPMOJIMHAMUKH 8 2 2 4 X
Paznen 3. DnexkrpoguHamMuka
3.1 | DnekTpocraruka 8 2 2 4 X
3.2 | [locTOAHHBIN NEKTPUUECKUN TOK 6 2 4 X
3.3 | MarHuTHOe 1oJIe ¥ TOK 8 2 2 4 X
3.4 DNeKTpOMaruuTHast MHIYKIUS 4 4 X
DeKTpOMarHuTHbIE KoJIeOaHus 1
35 P 4 4 X
BOJIHBI

Pasnen 4. OnTuka




4.1 | 'eomerpuyeckas ONTHUKA 3 2 1 X
4.2 | BonHoBas onrTuka 9 2 2 1 4 X
4.3 | KBaHTOBas ontuka 4 4 X
Paznen 5. Atomnas ¢usuka
5.1 | AtomHas u sipepHas pusnka 8 2 2 4 X
KoHTposb X X X X X X
O0mas TpyAI0eMKOCTh 108 16 16 16 60 X
3aounast popma oOydeHUs
Bcero B TOM 4YHCJIE
KOHTaKTHas pa60Ta %
T;:.:[_)I:I HanmenoBanmne pasaciia U TEMbI gac. CP E
JI JI3 113 S
Paznen 1.Mexanuka
1.1 BBenenue 7 2 5 X
12 KunemaTtuka maTepuanbHON TOY- 5 ’ 5 X
KH
13 III/IH?MI/IKa MaTepUAIbHON TOUKHU 7 ’ 5 X
1 TBEPAOTO Tena
1.4 Mexannueckue KoneOaHus u 7 ’ 5 X
BOJIHBI
Paznen 2. MonekynsapHas Gpu3uka u TEpMOJUHAMHUKA
71 MonekynsipHO-KHHETHYECKast 5 i 5 «
TEOpHs UACATBHOIO raza
2.2 | M3omporueccsl B ra3ax 5 5 X
2.3 | OcHOBBI TEPMOAMHAMUKHI 7 2 5 X
Paznen 3. DnexkrpoguHaMuka
3.1 DNEeKTPOCTaTUKA 7 2 5 X
3.2 | [locTOAHHBIN NEKTPUUECKUN TOK 5 5 X
3.3 | MarHuTtHOe 1oJie ¥ TOK 5 5 X
34 DJIEKTPOMArHuTHAsI MHIYKIUS 5 5 X
35 DeKTpOMarHuTHbIE KoJieOaHus 1 5 5 «
BOJTHBI
Pazgen 4. OnTuka
4.1 | 'eomeTpuyeckas oTUKa 9 9 X
4.2 | BonHoBas onrTuka 7 2 5 X
4.3 | KBanToBas onrtuka 5 5 X
Paznen 5. AtomHas gusuka
5.1 | AtomHas u sipepHas pusnka 11 2 9 X
KoHnTpoib 4 X X X X 4
O611ast TPyA0EMKOCTh 108 8 8 88 4

4. CTpyKTYypa M coep:KaHue JMCUUIJIMHbI, BKIOYAKIIee NPAKTHYECKYI0 TOATOTOBKY

[IpakTrueckast MOATOTOBKA MPHU peaTU3alMK yYeOHBIX MPEIMETOB, KYPCOB, TUCIUIUIHH (MOTY-
Tieil) opraHu3yeTcs MyTeM MPOBEICHUs TPAKTUIECKHUX 3aHATUH, MPAKTUKYMOB, TAOOPATOPHBIX pabOT 1
WHBIX QHAJIOTHYHBIX BUJIOB YYCOHOH NEATEIHLHOCTH, MPEAYCMAaTPUBAIOIINX YIaCTHE OOYJarONINXCs B



BBHITIOTHEHUH OTJICIBHBIX JJIEMEHTOB PalbOT, CBSA3aHHBIX C Oynyiieil mpodeccnoHalIbHON JesTeNbHO-
CTBIO.

HpaKTI/I‘ICCKaSI IIOATOTOBKAa MOXKECT BKJIFOYATh B C€651 OTACJIBbHBIC 3aHATHUSA JICKIIMOHHOI'O THIIA,
KOTOpPBIC TIPEIYCMaTPUBAIOT Mepeaady yueOHoH nHpopMauy 00yJaromuMcst, HeOOXOIUMOM sl TI0-
CJICAYIOIIETO BBINMOJIHEHHs paboT, CBA3aHHBIX ¢ OyayIei mpodeccuoHaNbHOM AesITETbHOCTBIO.

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

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

4.1. ConepxaHue IMCUMILIAHBI

Pa3nes 1. Mexanunka

Kunemaruka. KunemaTtuka nBH>KeHUS MaTEpUaIbHOM TOYKHM B IpocTpaHcTBe. CrucTema oTcyeTa
u cucreMa koopauHar. Pagmyc-Bexkrop. Pasnmoxxenue panmyca-BeKTOopa IO €AMHUYHBIM opTaMm. Ero
Moayib. Tpaekrtopus. Bekrop nepememienus. Cpeansiss ckopocTb. MraHoBeHHasi CKOpocTh. [Ipoekiuun
BEKTOpa CKOPOCTH Ha KOOpJAMHATHBIE OCH. Pa3nokeHHe BEKTOpa CKOPOCTH MO €JUHUYHBIM OpTaM.
Mopaynbs BEKTOpa CKOPOCTH U €T0 CBA3b ¢ NpoeKUUsAMU. [1yTh Kak onpeneneHHblii HHTErpal OT MOAYJIS
BEKTOpa CKOPOCTH.

PaBHOMeEpHOE IBH)KEHHE. 3aBUCUMOCTh KOOPIWHATHI OT BPEMEHH IIPH PABHOMEPHOM JIBH)KEHUH.
PaBHOycKOpeHHOE ABM)KEHHE. 3aBUCHUMOCTh KOOPJAMHATHI U CKOPOCTH OT BPEMEHHU IPU PaBHOYCKO-
PEHHOM JBUKEHUMU.

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

Kunematuka IBUXEHUSI MAaTEPUAIIBHON TOUKHU MO OKPYXHOCTH. YT0JI 1oBopoTa. CpeaHss yrio-
Basi CKOPOCTb. MIHOBEHHAas yIJIOBas CKOPOCTb. YIJIOBOE YCKOpeHHE. PaBHOMEpHOE NBHKEHHE I10
OKPY’KHOCTH. 3aBUCUMOCTbH yIJIa OT BPEMEHHU IPU PaBHOMEPHOM JBHkeHUH. [lepuon obpamienus Tou-
KM 110 OKPY>KHOCTH M €T0 CBSI3b C YIJIOBOM CKOPOCThIO. PABHOYCKOPEHHOE IBUIKEHUE 110 OKPY>KHOCTH.
3aBUCHUMOCTD YIJIa U YTJIOBOM CKOPOCTH OT BPEMEHHU NPY PAaBHOYCKOPEHHOM JBHKEHHUU. BekTop yrio-
BOW CKOPOCTH.

JAnHamuka maTtepuaibHOil TOYKH. 3akoHbl HbrioTona. Bropoit 3akoH Herorona. Hauanbhbie
ycnoBus. Mnynsec. MoMeHT uMnyinbsca. 3aKOH U3MEHEHUSI MOMEHTAa UMITYJIbCa ¢ TEUEHUEM BPEMEHM.
MomeHT cuibl. [leuo cumbl. 3aK0OH COXpaHEHU MOMEHTA UMITYJIbCa MaTEPUATIbHON TOYKH.

Pabora mocrosiHHON cuibl. Pabota kak kpuBosnMHEHHBIN uHTerpan. Kuneruueckass sHeprus.
CBs13b npupaIieHus KWHETHYECKOU SHEPTHH ¢ pad0TOMN CUiIbl. MOIIHOCTS.

[Tonnas Mexanuueckast SHEPrUsi. 3aKOH U3MEHEHUS MTOJTHOW MEXaHUYECKOW YHEPTUU C TEUCHHEM
BpEMEHU. 3aKOH COXPAHEHHMS MOJHOW MEXaHUYECKOW SHEPTUH.

JAuHaMuKa TBepaoro rena. BpaumieHue TBepAOro Teiaa BOKPYT HEIOABUKHOM ocM. MOMEHT UM-
IyJIbca TBEPAOro Tesna. MoMeHT uHepuuu. OCHOBHOE ypaBHEHHUE BpalaTEIbHOTO ABUKEHUA. MOMEH-
Thl UHEpLMH NpocThIX Tenl. Teopema Lltelinepa. Ctatuka. Y cioBus paBHOBECHS TBEPAOIO TeEA.

Koaebanus. [lepuonnueckue konedbanus. Yacrora. [lepuoa. 'apmonudeckue xosnebanus. Am-
wmrynaa u ¢gasa. uddepenunansnoe ypaBHeHHE rapMOHMYECKUX Koniebanuil. OnpeneneHne aMIuim-
TyABl ¥ HAaYaJIbHOU (pa3bl KoyieOaHU U3 HA9aJbHBIX YCIIOBH.

[Ipyxunneiii MasTHUK. Cuna ynpyroctu. 3akoH ['yka. DHeprus n1epopMHUPOBAHHON MPYXKHHBI.
YpaBHeHHE NBMKCHUS TIPYKUHHOTO MasTHUKA. YacToTa KoeOaHui MPY)KMHHOTO MasTHUKA. DHEPTHUs
MPYKUHHOTO MAasTHUKA. 3aKOH COXpaHEHHUs 3Hepruu. dusnueckuil U MaTEMaTHUYECKUN MASTHHUKH.
YpaBHEHUE IBUKEHUS.

Ob6opotHblii MasTHUK. [IpuBenennas nnuHa ¢usnyeckoro mastHuka. Llentp kauanus. M3mepe-
HUE YCKOPEHHsI CBOOOTHOTO MaeHUSI.



CneuunajbHasi TeOPUsA OTHOCUTEIBLHOCTH. [IpuHiun otHocuTenbHOCTU. [IpUHIMI MOCTOSH-
CTBa ckopocTH cBeTa. [IpocTpancTBo-BpemMsi MUHKOBCKOTO. MupoBasi JIMHUS 4acTUllbl. CBETOBOM KO-
uyc. IIpeoOpaszoBanus Jlopenma. BeiBon npeodbpazoBanuii Jlopenna. MatepBan. CoOCTBEHHOE BpeMmsl.
OTHOCHUTENBHOCTh BpeMEHHU. Bpems xu3HU pacnanaronieics sjieMeHTapHoM yacTtuibl. [lapamokc
onusnenoB. [IpeobpazoBaHust CKOPOCTEH.

Pa3nesn 2. MosekyasipHast pu3MKa M1 TEPMOIUHAMHUKA

Kunernyeckasi Teopusi pABHOBECHOI'0 HeaJbHOrO rasza. KonueHnrpanus Mosekyn. OyHKus
pacrnpeiesieHUst MOJIEKYJ B POCTPAHCTBE U Mo ckopocTaMm. Cpeanue ckopoctu. JlaBinenue raza. [pu-
OJIMKEHHOE BbIpaKEHHUE JIJIsi CPETHET0 YKCIa yIapoB MOJIEKY O CTeHKY. CBS3b aBJICHUS CO CPETHUM
3HaUYEHHEM KBaJipaTa CKOPOCTH MoJIeKyJibl. OCHOBHOE ypaBHEHHE KMHETHUECKOW Teopuu ra3za Pacnpe-
nexenne Maxkcseiia — bonbiiMana.

TepMoguHamMuka uaeaabHOro raza. Monps BemiectBa. Yucno ABoragpo. MossipHas macca.
VYpaBHeHHE COCTOSIHUA HAcaIbHOTO ra3a. 3akoH JlanbToHa. CpenHsis SHeprus MOJIEKYJbl. BHyTpeHHsIs
SHEprus uacalbHOro rasza. Mzoxopuueckuit mpouecc. TermmoeMKOCTh UICAIBHOTO ra3a Mpu MOCTOSH-
HOM oOBeme. Umcno creneHei cBoOOIbI MOyeKyibl. PaBHopacnpenenenune sHepruu [10 cremeHsm
cBoOoabl. M3o0apuueckuit mporecc. TemIoeMKOCTh HUICATBHOTO Ta3a MPU MOCTOSHHOM JaBJICHHH.
N3orepmuuecknii mporecc. AanadaTHYECKuii MpoIecc. DHTPONUS UICaTbHOTO Ta3a. DHTPOIUS HJIe-
aJIBHOTO Ta3a U BTOPOE HAYaI0 TEPMOJAMHAMUKH.

SIBienusi mepeHoca B rasax. HepaBHoBecHbIE cOCTOSIHMS Ta3a. JIokaibHOE TEpMOAMHAMHYE-
ckoe paBHoBecue. CpenHsisi [uMHA CBOOOIHOTO mpoOera MoJyieKylnbl. [ITOTHOCTH MOTOKAa MOJIEKYII.
Huddysus razos. 3axkon duka. Koapbunuent auddysun. BeiBog 3akona duka. Ypasaenue nuddy-
3un. BsskocTh ra3oB. 3akoH Herotona. Koadduuuent Bs3koctu. BeiBon 3akoHa HeloToHA A1t CHITBI
BSI3KOTO TpeHUs. TernaonpoBoaHOCTh ra3oB. 3akoH Dypre. KoadduimeHnt TemnonpoBoHOCTH.

PeanbHble raspl. MexxMonekynsipHOe B3auMopelcTBue. YpaBHenue Ban-nep-Baambsca. O6oc-
HOBaHuE ypaBHeHMs Ban-nep-Baanbca. BHyTpeHHss 2HEPTHS peaibHOTO rasa.

Pa3nen 3. DjekTpUYecTBO U MATHETU3M

IlocTosiHHOE 3JIeKTpUYECKOe M0JIe B BAKYyMe. DJIIEMEHTapHbIE YaCTHUIIbl, UMEIOIINUE 3JIEKTPU-
YECKUH 3apsi. DJEMEHTAPHBIA SJICKTPUYECKHUM 3apsll. 3aKOH COXPaHEHHUs 3aps/ia H30JMPOBAHHOU
MaKpOCKOIHMYECKOH cucTeMbl. B3auMonelicTBue AByx TouedHbIX 3apsinoB. Cuna Bzanmoaeictaus. [o-
TEHIMAJIbHASI HEPTUsl B3aUMOJACHCTBUE JBYX TOYEYHBIX 3apsAl0B. JleMCTBHE CHUCTEMBI 3apsSKEHHBIX
gacTull Ha MPpOoOHBIA 3apsia. 3akoH KylnoHa v MpUHIHUI Cyneprno3uiiuu. HampsokeHHOCTh dIeKTpude-
ckoro nouss. 3akoH KynoHa v NpuHOHKI Cynepno3uiuu A HanpsKeHHOCTH. [loTeHnman anektpuye-
ckoro nojisi. 3akoH KynoHa u npuHIMn cynepno3uuuu s noteHurana. CoOOTHOIIEHHUE, CBA3BIBAIO-
1iee HapsHPKEHHOCTH MOJIS M NOTeHIMAIL. [ paiueHT noTeHuana.

Pabora mpu mepemenieHuu 3apsaa B MOCTOSHHOM JJIEKTpUYecKoM moje. Llupkymsius BekTopa
HaIPSHKEHHOCTU ITOCTOSIHHOTO AJIEKTpUYecKoro mnosiss. CHIOBbIE JIMHUM W SKBUIIOTEHUUAIBHBIE MO-
BepxHOCTH. [I0TOK BEKTOpa HAMPSIKEHHOCTU 3JIEKTpUYecKoro mnoss. [loTok BekTopa HanpsKEeHHOCTH
nmoJisi TouedHoro 3apsna. Teopema ["aycca. [Ipumenenns teopemsl ["aycca. Dnekrpruueckoe mose oec-
KOHEYHOW PaBHOMEPHO 3apsHKEHHOM IUIOCKOCTH. DIEKTPUYECKHE MO 3apsDKCHHBIX cephl, mapa u
umiuHapa. OCHOBHBIE YPaBHEHUS AJIEKTPOCTATUKH B UHTErpaibHON (hopme.

DIEKTPUUYECKHUI JUMOIb U CO3J]aBAEMOE UM BJIEKTPUUYECKOE ToJIe. DIEKTPUUECKOE IMOJe TOYeU-
HOTO AuMnosis. BeiBoa Gopmy:n ast HapsHKEHHOCTH TOJIS U MOTeHIMAaNa. DJISeKTPUUECKU MOMEHT JH-
TOJISL.

DJIeKTPUYECKOe 10Jie B JUIIeKTPUKAX. [{onspHbie 1 HENOIAPHBIE MOJEKYIbI. DJIEKTPUIECKHUI
MOMEHT MOJIEKYJIbI. JIUOIb BO BHEITHEM 3JIEKTPHUUECKOM IIOJIE.

[Tomstpuzanusa auanexktpuka. CBoOoaHBIE M cBsi3aHHBIC 3apsiabl. [lomspuzoBanHOoCTh. [loBepx-
HOCTHAsI IJIOTHOCTh CBSI3aHHBIX 3apsI/IOB U €€ CBA3b C BEKTOPOM MOJISIPU30BAHHOCTH.

IIpoBOAHUKH B MOCTOAHHOM 3JIEKTPHU4YECKOM moJjie. Hocurenu 3JeKTpUYECKOro Toka. JJIeK-
TpocTaTuueckass MHAyKUus. MHaynupoBaHHble 3apsiasl. PacnpeneneHue 3apsiioB B U30JIMPOBAHHOM
npoBoaHUKE. [IoBepXHOCTHAs MIIOTHOCTH 3apsaa. [locTosiHHOE AneKTpUYecKoe Moje B M30JIMPOBAH-
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HOM MPOBOAHUKE. ['paHUYHbBIC YCIOBUS HA MOBEPXHOCTU MPOBOJHUKA. DIEKTPUUYECKAS] EMKOCTb 3apsi-
KEHHOTO IPOBOJHMKA. EMKOCTH IpPOBOISALIErO HIapa, OKPYKEHHOTO OJHOPOIHBIM JIUAJIEKTPUKOM.
DHeprus 3aps>KEHHOT0 MPOBOIHUKA.

Konnencaropsl. Hanpsokenne. EMkocTs koHnmeHcaropa. [Tnockuii konaeHcatop. Beisoa hopmy-
JIbI 1711 eMKOCTH TJIOCKOT'O KOHJIEHCATOpa, 3aM0JIHEHHOTO OJJHOPOIAHBIM JIUAJIEKTPUKOM. DHEpPrus 3a-
PSUKEHHOTO KOHJAEHcaTopa. BhIBoA (GopMymnbl [Uisi SHEPruu 3apsDKEHHOTO KOHJEHcaTopa. DHEprust
3JEKTPUYECKOTO TOJIS B INIOCKOM KoHJieHcaTope. [InotHocTs sHeprun. CoeIMHEHHs] KOHAEHCATOPOB.

daekTpudecKkuil TOK. TOK MpOBOIMMOCTH M KOHBEKTUBHBIN TOK. BekTop miiotHocTH TOKa. CH-
7a Toka. BeiBog (opmysibl, CBSI3BIBAIONICH IUIOTHOCTH TOKA M CPEIHIOI0 CKOPOCTH HOCHUTEJIECH TOKa.
3akoH coXpaHeHHs 3apsaa. BeIBo ypaBHEHUST HEMPEPHIBHOCTH. 3akoH OMa JIsl ydacTKa 1enu B qud-
(bepeHanbHON M UHTETpadbHON (opmax.BriBoa 3akona Oma mis ydactka menud. CoequHEeHus mpo-
BOAHHUKOB. [I1OTHOCTh KOHBEKTMBHOTO TOKa B 3apsHKEHHOM IIMUIMHIpPE, BpalIaroeMcsl BOKPYT co0-
CTBEHHOM OCH.

Croponnue cwibl. PaboTa CTOPOHHHMX CHJI IIPHU MEPEHOCE HOCHUTEIS TOKA. DIICKTPOIBHIKYIIAS
cuia. HanpsokeHue Ha HEOJHOPOJIHOM y4yacTKe 1enu. 3akoH OMa J1jisi HEOJJTHOPOJIHOTO yYacTKa IEeMHu.
3akon Oma mis moaHo# nenu. [IpaBuna Kupxroda u npumep ux npumenenus. 3akon Jxoyins — JIeH-
na B auddepeHunanbHoi 1 MHTErpanbHol (opmax. MOLTHOCTh TOKA W y/AeTIbHAass MOLIHOCTh TOKA.
BriBoa 3akon J[xxoyns — Jlenna.

emnb, cocrosimas U3 KOHJIEHCATOpa U MPOBOJIHUKA. 3aBUCUMOCTh OT BPEMEHH TOKA B IIEMU U 3a-
psilia Ha KOHAEHcaTope. 3a/1a4a O TOKE YTeUKH KOHJIEHCAaTopa.

ITocTosiHHOe MarHUTHOe MoJie B BakyyMe. 3akoH buo-Casapa-Jlaniaca u npuHIMI CyNepIo-
3UIMU. MarHuTHOE NoJIe KPyroBOro Toka. MarHuTHas MHAYKIUS B LEHTpPE BUTKA. Pacuer mHAyKIMn
MarHUTHOTO TOJIsI KpYrOBOTO TOKA HAa OCH BUTKA. PacueT MHIYKIMU MarHUTHOTO MOJIsi HA OCH COJICHO-
112 KOHEYHOM IIMHBl. MarHuTHOE MoJie IPsIMOT0 OTPE3Ka C TOKOM.

[ToTok ¥ UUPKYASAIUS BEKTOpA MATHUTHOM MHAYKIMU. OCHOBHBIE YPAaBHEHUS! TEOPUU MOCTOSH-
HOTO MarHUTHOTO MOJI B UHTErpasibHOM (popme. MaruutHoe nojie 6ECKOHEYHO JJITUHHOTO COJCHOUA.
MaruuTHO€E 1moJie mpsAMOro Toka. B3zaumozaercrsue TOkOB. MarHuTHOE MoJie 3apsKEHHOTO LHJIMHJPA,
BpalIaronerocss BOKpyr coocTBeHHo# ocu. OnpeneneHue equHUIbI Crutbl Toka B cucteme CU. Borunc-
JICHUS DJIEKTPUYECKON U MarHUTHOM MOCTOSIHHBIX. VX CBSI3b €O CKOPOCTHIO cBeTa. BeiBon nuddepen-
LIHAAJBHBIX YPABHEHU TEOPHUH IMOCTOSSHHOTO MarHUTHOT'O MOJISI.

JeiicTBMe MAarHMTHOIO MOJIA HA 3apsbl M TOKU. MarHutHoe noje. MarouTHas UHAYKUUS.
CunoBsie TuHUM MarHUTHOTO ToJist. Cuna Jlopenua. JIBuxkeHue 3apsiK€HHONW 4acTULBI B OJTHOPOJHOM
Y TIOCTOSIHHOM MarHUTHOM ToJie. BbIBOJ ypaBHEHUN ABMKEHUS U UX pelleHue. JBrKeHne BJIOJIb CU-
JIOBOM JIMHMU. [[BH>KEHHE MO OKPYKHOCTH. 3aBUCHUMOCTh PaJuyca OKPY>KHOCTH OT CKOPOCTH JBUXKE-
HHUS YacCTULbL. J[BHKEeHHE 0 BUHTOBOM JuHuM. I1lar u paauyc BUHTOBOM JUHHU. J[BUKEHUE 3apsiKEH-
HOM YaCTHIIBI B JIEKTPUIECKOM M MarHUTHOM moysix. D¢ ekt Xoimna. OnpeneneHrue OTHOIICHUS 3a-
psizia 3JIEKTPOHA K €r0 Macce METOJI0M MarHeTpoHa.

JlelicTBME MarHUTHOTO TOJISl HA MPOBOJHUK ¢ ToOkOM. Cuna Amnepa. KoHTyp ¢ TOKOM B MarHut-
HOM I10J1e. MarHuTHbIi MOMEHT.

JJIeKTPOMAarHuTHasi MHAYKUUA. MarHUTHBIA MOTOK Y€pe3 MOBEPXHOCTh, HATSAHYTYIO Ha KOH-
Typ. 3akoH Papajes u npasuio JleHna. DekTpoABHXKyIIas cuiia HHAYKIUKU. 3akoH dapanesd u coort-
BETCTBYIOIIlEE €My ypaBHEHHE MakcBemia. DJIEKTPOJBHKYIAs CUJla B MPOBOJHUKE, IBHXKYLIEMCS B
MarHuTHOM noJjie. CaMOMHAYKIUS. DNEKTPOABIIKYIIAs CHJIa CAMOMHAYKIMU. MHAYKTUBHOCTh KOHTY-
pa. Llens, cocrosimas U3 NPOBOJIOYHOM KAaTYIIKH M MPOBOJHUKA. 3aBUCHUMOCTh CHJIbI TOKA B LIEMH OT
BPEMEHU. DHEPrus MarHUTHOIO MOJs B Karymike. BuxpeBoe anekTpuueckoe nojie B coneHoune. UH-
JNYKTUBHOCTBH COJICHOMJA. DHEPIrusi MarHUTHOTO MOJIS B 3alIOJIHEHHOM BeIeCTBOM cosieHouge. 11not-
HOCTb DHEPIrUU MarHuTHOTro noJisd. Toku Dyxo.

DJIeKTPOMarHuTHhle KojebdaHus. ['apmonmdeckue kosneOanus. KonebarenbHbIN KOHTYp, CO-
CTOSAIIUI U3 KOHACHCATOPa U KATYIIKH MHIYKTUBHOCTU. BBIBON ypaBHEHUs KojeOaHUN HANPSKEHUS
Ha 00KJIaJIKax KOHAEHcAaTopa. 3aBUCUMOCTH OT BPEMEHHU CUJIbl TOKA B KOHTYpE, HAMPSKEHUs U 3apsiaa
Ha OOKJankax KoHjaeHcaropa. Yactota kosebanuit. @opmyna Tomcona. DHeprusi KonebGaTeabHOTrO
KOHTYpa. 3aKOH COXPaHEHHUsI SHEPTHH.



DJIeKTPOMarHuTHOe MmoJie. YpaBHeHHs MakcBela B HMHTErpajJbHOW M U depeHuanbsHon
dbopmax. [TmoTHOCTH TOKa cMeneHus. Bektop YMoBa — [loiituHra.

Paznen 4. OnTuka

BosHoBasi onTuka

Nurepdepenuns. CiioxxeHue BOJIH U KoJIeOAaHUN. AMIUTUTY/a CYMMBI IByX TAPMOHHYECKUX KO-
nebanuii. MarencuBHocTh. KorepentHocTh. MHTEphEpeHIHs cBEeTa OT ABYX TOUYEYHBIX UCTOYHHUKOB.
HNHuTtepdepenninonnas kaptuHa. Pacmpenenenne MHTCHCUBHOCTH CBeTa Ha 3KpaHe. MHTepdepeHius
JBYX TUIOCKUX BOJH. VIHTepdepeHIns cBeTa B TOHKHX TUIeHKax. MHTepdhepoMeTpsl.

Judpaknus. [puanun [oirenca — @penens u npuHIUN cyneprno3uiuu. [ papudeckuii MmeTon
CIIO’KEHHS] TapMOHUYECKHUX KojeOaHuid. Jnppakuus cBera Ha KpyrjoM OTBepCTUU. 30HBI DpeHens.
Hudpakuus ceera Ha nucke. Judpakmus Opaynrodepa. udpakus cseta Ha menu. udpakmaron-
Has pemeTka. J(udpakinoHHas penierka Kak CrieKTpaabHbIA TPHOOD.

Honsipu3anus cBera. DJUIMNTUYECKAs W JMHEHHAs MOJSAPU3ALUs dJIEKTPOMArHUTHOW BOJIHBI.
Bonna, nonsipusoBaHHas 1o Kpyry. ECTECTBEHHBIN, MOJISIPU30BAaHHBIM U YACTUYHO MOJSIPU30BAHHBIN
ceeT. Crenenb nosspuszanuu. [lonsipuszanusa cBeta npu OTpakKE€HUH U MPEIOMIIEHUHU. YToJ bprocrepa.
[Tonspusanus cBera MpH JABOMHOM JydenpenomieHHH. 3akoH Mamtoca. MHTepdepeHuns momspuso-
BaHHBIX JIy4YeH.

KBanroBas ontuka

TemnoBoe u3iaydeHue. B3anuMoneicTBUE H3Iy4ECHHS C BEHIECTBOM M €r0 XapaKTEPUCTHKH.
DHepreTuyeckas CBETUMOCTb. McmyckaTenbHas criocooHocTs. TlornmomarensHast cnocobHocTh. OcBe-
HIEHHOCTh MOBEPXHOCTU M30TPOINHBIM H3iIydeHUEM. I [IOTHOCTE sHeprun u3nydeHus. 3aKOHbl paBHO-
BECHOT'O TeryIoBoro manyueHus. 3akoH Kupxroga. @opmyna [Tnanka. 3akon Credana — bonpiimana.
3akoH cMenieHns Buna.

®otonbl. Potonsl. UMnynbsc u sHeprus gorona. @otosdpdexrt. BonpramnepHas xapakTepucTH-
Ka BakyyMHOTo (hoTodseMeHTa. 3akoHbl GoTodddekrra. TopMo3HOE pEeHTreHOBCKOE M3IydeHue. -
¢dext Komnrona. /laBnenue ceera. OnbiThl JIeOenepa. J[apnenue mydka cBeTa.

Pa3nen 5. AtomHas pusuka

bopoBckas Teopusi aroma. Criektp u3inydeHus aroma Bojgopoaa. @opmyna bansmepa. [1nane-
TapHas Mozenb atoma. OnbiTel @panka u I'epua. Teopus BogopoaononodHoro noHa. Iloctymnarer bo-
pa. CkopocTh U paanyc OpOUTHI dyiekTpoHa. CIIEKTp SHEPTHM AIeKTpoHA. Y poBHHU 3Hepruu. cmycka-
HUE U MOIJIOIIEHUE CBETA AaTOMOM.

OcHOBBI KBaHTOBOIl MexaHUkHM. KopnyckyssipHO-BOJIHOBOM ayanu3M. Bosnbl e bpoims.
®opmynsl ne bpoins. udpakuus 31eKTpOHOB U HEUTPOHOB B KpucTajuiax. BoiaHoBas ¢pyHkuus u ee
cMmbici. YpaBHenue [lIpenunrepa. Bonna ae bpoitns kak pemenune ypaBHenue llpenunrepa nis cBo-
6oaH0I1 yacTuubl. HeonpeaeneHHOCTH KOOPAMHATEI U UMITyJIbca. COOTHOIIEHUE HEONPEIeICHHOCTEH.
VYpasuenue llIpegunrepa st craimoOHapHbBIX COCTOSIHUNA. CIIEKTp SHEPTUid.

Ctpoenne aroma. ATOM BOJIOpOJia B KBAHTOBOM MexaHuke. CeKTp SHEpPruil 3neKTpoHa. JHep-
reruyeckre ypoBHU. [loTeHIManbl B30y A€HUS 1 MOHU3aluu atoma. [IpocTpaHCcTBEeHHOE KBaHTOBA-
Hue. KBanTtoBble uncna. CpaBHenue ¢ teopueit bopa. 'mpomarautHoe otHomeHne. CIMH 3J1€KTPOHA.
MHOro371eKTpOHHbIE aTOMBl. JJNEKTpOHHbIe KoHburypauuu. Ilepuoanueckas cuctema >3JI€MEHTOB
MenneneeBa. DnekrponHble 000m0uku U cinou. [Ipunnun [aymu. Oneir LTepna u I'epnaxa. ekt
3eemaHa.

®Du3uka aToMHOro sigpa. CoctaB v XapakTEPUCTUKHU aTOMHBIX sifiep. CaMOnpon3BOIbHBIN pac-
MaJl YaCTUIBI. Y CJIOBHE CAMOMNPOU3BOJIBHOTO pacnaaa. DHEPrus CBsA3U. Y iejibHas 3Heprus cBsizu. Ka-
nenbHask MOJIENb siapa. BeiBox Gopmysibl, OMMCHIBAONIEH 3aBUCHMOCTh yIEIbHOW SHEPTUU CBSI3U OT
MAacCOBOTO yucia. PalnoakTUBHOCTh. 3aKOH paJOaKTUBHOIO pacnana. JAnepHble peakiuu.

4.2. Conep:xaHue JeKI Uit
Ounas ¢popma oOyueHust
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Kpartkoe conepskanue nekium

KomuuectBo

YHaCcOoR
[IpakTnue-
CKasl MOJro-

BBenenune. Knnemaruka MmatepruajbHOM TOYKH U BPallaTeJIbLHOIO ABHKe-
HHS.

[Tpenmet u 3amaun Kypca ¢puszuku. Pusnka Kak OCHOBA €CTECTBEHHOHAYUYHBIX
3HaHu#. CBs3b (PU3HKH C CENbCKOXO3HCTBEHHBIM MPOU3BOACTBOM. Ponb  ¢u-
3WKH B OXpaHe OKpy»Karotien cpeapl. CTpykTypa Kypca pu3nuku.
MexaHnnuyeckoe ABUKEHUE U €ro OTHOCUTEIbHOCTh. llepemelieHue U MyTh.
CxopocTth, yckopeHue. PaBHoMepHOE MpSIMOJIMHENHOE ABUKEHUE. PaBHOYCKO-
pEHHOE MPSMOJIMHEIHOE NBM)KEHHE. YTIOBOE NEpPEMEIICHHUE, YTrioBas CKO-
pOCTb, YIJIOBOE yCKOpeHHe. PaBHOMEpHOE MpSIMOJIMHEHHOE ABUKEHUE. Pas-
HOYCKOPEHHOE BpallaTelIbHOE JBUKEHUE

JAuHaMuKa MaTepraabHOH TOYKH U BPalllaTeJbHOI0 ABHKEHHS.

3axonbl HeroToHa. B3anmogeiicTBue ten uepes nose. Bunabl cuin B MeXaHuUKe.
Ounctka ceMsH 1Mo Kod(pPUIMEHTY TPEHUS.

[TonsiTne MmoMeHnTa cuiibl. MOMEHT MHEPLIMK M MOMEHT UMITYJIbCa TBEPAOTO
tena. Il 3akon HeroToHa /15 BpamarenbHOro ABMKeHus. Kunernueckas suep-
rust. Teopema IlIteiinepa. @opmyisl paboThl, MOITHOCTH. CBsI3b pabOTHI C KH-
Hetnueckol 11Hepruneii. CpaBHEHHE MOCTYNATENBHOTO U BPAIIATEIHLHOTO
JIBIKEHUSI 10 KHHEMAaTHKe, TUHAMUKE, 3aKOHAM COXPaHEHHUS.

Mexannuyeckue KoJe0aHUsA M BOJIHBI. ['apMOHMYECKHEe KOJIeOaHus U WX Ta-
pametrpsl. CMelleHne, CKOpoCTb, YCKOPEHHE MPH TapMOHHUYECKOM  KoJeba-
TEeILHOM JABWXeHUU. [1oiTHast SHEpTUsl rapMOHUYECKHUX KoJieOaHui. MasTHUKH
(MpYXMHHBIA, (QU3MUYECKUI, MaTeMaTW4decKwii). YTpyrue TapMOHHUYECKHE
BOJIHBI (YpaBHEHHE BOJHBI, (Da30Basi CKOPOCTb, UTMHA BOJHBI, BOJTHOBOE YHC-
J10).

OcHoBbl TepMmoauHamMuku. [lepBoe Hawano TepmoamHamuiku. [Ipumenenue
[lepBoro 3akoHa TEPMOAMHAMHUKU K pa3IUYHBIMH3OIIpoIeccaM. AnuabaTHBIN
nponecc. [Hukn Kapno. KI1J] TennoBoi MamuHbI.

DJIEKTPOCTATHKA. 3aKOH B3aUMOJIECHCTBUS 3apsiioB. DJIEKTPUUECKOE I0JIE U
€ro xapakTepucTuku. PaboTa 1o nepemeieHuo 3apsaaa B 3JIEKTPUIECKOM I10-
ae.

MarnuTHoe moJie ¥ TOK. MarHutHoe 1noJie, €ro CBOMCTBA U XapaKTEPUCTUKH.
3akon Ammepa. Cuna Jlopenna. BiausHue MarHUTHOTO TOJs Ha OWoJornye-
CKHE€ OOBEKTHI.

I'eomeTpuueckasi 1 BoJiHOBasi onTuka. OTpaxkeHUe, NPEIOMIIEHHUE, MOTJIO-
mieHue ceera. Jucmepcust ceera. MaTepdepennus crera. Judpaxius cperta.
[Tonspuzanus ceera.

ATtomHasn u sinepHasi pusuka. Ctpoenue aroma. OmbiT Pezepdopna. Kanro-
Bble noctynaTtsel bopa. Mozgens aroma Bogopona no bopy. Ctpoenue aToMHOTO
saapa. PanroakTUBHOCTh. 3aKOH paguMOaKTUBHOrO pacnaga. EcTecTBeHHas u
MCKYCCTBEHHAs paJIMOAKTUBHOCTb. SIJIepHbIE PEaKIUH.

Hroro

16

10%

3aounas popma oOydeHHS
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1. BBenenune. KunemMaTtuka MaTepuaJibHOW TOYKH M BPAlATEJbHOrO BHU-
KEeHMS.
[Ipenmer u 3amaun Kypca pusnku. Ou3nka Kak OCHOBAa €CTECTBEHHOHAYUHBIX
3HaHu#. CBs3b (DU3UKH C CEIBCKOXO035HCTBEHHBIM MPOU3BOICTBOM. Ponb ¢u-
3MKH B OXpaHe OKpyxaroieit cpenbl. CTpykTypa Kypca (GU3HKH. ’ +
MexaHuueckoe ABM)KEHHE M €r0 OTHOCUTENIBHOCTH. llepemerienne u mMyTh.
Cxopoctb, yckopenue. PaBHOmMepHOe mnpsMoiauHENHHOEe JBHKEeHHE. PaBHO-
YCKOPEHHOE NPSMOJIMHEHHOE NOBUKEHHE. YTJOBOE IEepeMelleHue, YyrioBas
CKOpOCTb, YIJIOBOE YCKOpeHHE. PaBHOMEpHOE NPSMOJMHENHOE IBUKEHHE.
PaBHOyCcKOpeHHOE BpalareiabHOE ABMKEHHE
2. OcHoBbl TepmoauHamMuKH. [lepBoe Hawano tepmonuHamuku. IIpumeHneHue
[TepBoro 3akoHa TepMOJAMHAMHUKH K Pa3WYHBIMH30MIpoOIieccaM. AnnuadaTHbI | 2 +
npouecc. Huxn Kapno. KIIJI TennoBoit MmammHsl.
3. DJIeKTPOCTATUKA. 3aKOH B3aWMOJICUCTBUS 3apsiIOB. DIIEKTPUUECKOE TOJIE U
ero xapakTepucTuku. Pabora mo mepeMenieHuo 3apsaa B JNEKTPHUECKOM 1Mo- | 2 +
Je.
4. AToMHasi U sifepHas ¢usuka. Ctpoenue atoma. Onbit Peseppopna. Kpan-
TOBbIE TOcTyNnaTel bopa. Monens aroma Bogopoaa no bopy. Ctpoenue aTom- ’ +
HOTro szpa. PagnoakTuBHOCTh. 3aKOH paguoOaKTUBHOIO pacnaja. EctecTBen-
Hasl ¥ ICKYCCTBEHHAsl PaIMOAKTUBHOCTD. Sl IepHbIE pEaKIIUH.
HToro 8 110%
4.3. Conepxanue J1a00paATOPHBIX 3aHATHI
Ounas dhopma oOydeHust
o 3
& S &
Ne . 88l 8¢
HaunmenoBanue 1ab0paToOpHBIX 3aHATUN = 2| E o
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1 BBoanenii nacrpykrax no Th. Omnpenenenue norpemnoctedl usmepenuid. Onpe- ) +
" | JenieHue TUIOTHOCTH TeJl IPaBUIIbHOM reoMeTpruecKoi (hOpMbI
2. | 3yyeHue rapMOHHYECKUX KOJICOAHUH C MOMOIIBIO MPYKUHHOT'O MasiTHUKA 2 +
3. | M3yuyeHue 3aK0Ha COXpAHEHUS U MPEBPAIICHUS SHEPTUU 2 +
4. | Onpenenenne MOMEHTA HHEPIIMHM METOJOM KPYTHIIbHBIX KOJeOaHUH 2 +
5. Onpenenenyie 3KBUBAJIEHTHOT'O CONTPOTHUBIIEHHUS IIPH MIOCIIEA0BATEIBHOM U Mapa- ’ 4
JIETIbHOM COEAMHEHHSX
6. | Ompenenenue monyist FOura merogom nedopmarmu uzruoa 2 +
7. | Onpenenenue Gokyca U ONTHIECKON CHIIBI COOMpPAIONIEH U PaCCEHBAIONICH JTUH3BI 2 +
3 Wzydenue sapneHust [Uppakiuy 1 U3MEPEHUE AJIHMHBI CBETOBOM BOJHBI C TOMO- ’ +
" | mpro mudpaKIMOHHON pemETKH
Hroro | 16 | 20%

3aounas popma 00yueHUs
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o 3
& S &
Ne . 88l 82
HaumenoBanme 1ab0paTOpHBIX 3aHITHIA = 2| E o
n/n S5 28
S i€
=
1 BBoansnii nacrpykrax no Th. Onpenenenue norpemHoctell uamepenuid. Onpe- ’ +
" | JenieHue TUIOTHOCTH TeJl IPaBUIIbHOM reoMeTpruecKoi (hOpMbI
2. | M3ydeHne rapMOHHYECKUX KOJICOAHHI ¢ TOMOIIBIO MPYKUHHOTO MasiTHUKA 2 +
3. | 3y4yeHune 3aK0Ha COXPAHEHUS U MPEBPAIICHUS SHEPTUU 2 +
4 N3ydenwne sBneHuss AUPPaKIUA U U3MEPEHHUE JITTMHBI CBETOBOM BOJIHBI C TTIOMO- ) N
" | mpro mudpaKIMOHHON pemETKH
Hroro| 8 | 20%
4.4. ConepxxaHue NPaKTHYECKUX 3aHATHI
Ounast popma o0ydeHUs
Ne . 88| ¢
e HaumeHnoBaHue mpakTHYECKUX 3aHATUN E g E 3
s E¢
=
1. | Kunemaruka npsiMOJIMHEHHOTO IBUKEHUSI MATEPUATIbHOM TOYKHU 2 +
2. | JIlnHaMuka ABMKEHUS TN MO HAKJIOHHOM MIOCKOCTH 2 +
3 JlnHamuKa IBUKEHUS CBSI3aHHBIX T€Jl HUTHIO, IEPEKMHYTOM Yepe3 HEBECOMBII ’ +
" | 670K.
4. | Kunemaruka 1 TMHAMUKA TAPMOHHYECKUX KOJIeOaHUN 2 +
5. | IlepBbIii 3aKOH TEPMOJMHAMUKH M €T0 MPUMEHEHHE K PA3TUNIHBIMU30MPOIECCaM 2 +
6. | DnekTpocTaTHKa 2 +
7. | OnTuka 2 +
8. | SAnepuas ¢pusuka 2 +
HUroro | 16 | 20%
3aounas popma oOyueHUs
[IpakTHueckue 3aHATHS HE IPETYCMOTPEHBI YYEOHBIM TIAaHOM
4.5. Buabl u coaep:kaHue caMOCTOATEIbHON padoThl 00yUalomuxcst
4.5.1. Buasl caMOCTOSATENBbHOM pabOThI 00yJaIOINXCs
KonnuecTBo yacos
Buner camocTosTenbHON paboThl 00yUYarONIXCs oyHas opma | 3a0uHasd popma
oOyJeHus 00yJeHus
[ToaroroBka k 1a0OPATOPHBIM 3aHATUSAM U K 3alTUTE TaO0PATOPHBIX 27
pabor 27
BrinonHenue KOHTPOJIbHON PabOTHI _ 27
CaMocCTOsITENIbHOE U3YUYEHHE OTIENbHBIX TEM U BOIIPOCOB 27 28
IToaroroBka K MPOMEKYTOUHOMN aTTECTAIIUU 6 6
HTroro 60 88

4.5.2. ConepxaHue caMOCTOSTEIIbHONW pabOThI 00yUYatOIIHUX Cs
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o/t

HaunmenoBanue TeM 1 BOpocoB

KonnuectBo

qaCcoB

ouHas hopma
00ydeHHS

3a04Has

dhopma
o0yJeHus

Kunernyeckasi Teopusi paBHOBECHOI0 HAeaJbHOro rasa. Konuen-
Tpauust MojeKysa. OyHKIMS pacnpeeleHus] MOJIEKYJ MPOCTPAHCTBE
uno ckopoctsM. Cpennue ckopoctu. [laBnenue rasza. [IpuGmmken-
HO€ BBIp@XEHHE JUJIsl CPEHEro 4Huciia YIapoB MOJIEKYJ O CTEHKY.
CBsi3b J1aBJIEHHS CO CPEJHUM 3HAYECHUEM KBaJpara CKOPOCTH MOJe-
KyJabl. OCHOBHOE ypaBHEHME KMHETHYECKOW Teopuu raza Pacrnipene-
sneHue Makcsena — bonbiiMana.

12

17

TepmoauHaMuKa ujaeajabHOro rasa. Moap BemecrBa. Yucno ABo-
raapo. MossipHast Macca. YpaBHEHUE COCTOSIHUS HICAIBHOIO Trasa.
3akoH JlanbToHa. CpenHsisi SJHEPrUsi MOJIEKYJIbl. BHYTpeHHS SHEpTUst
uaeanpHoro raza. Mzoxopuueckuid npouecc. TemioeMKoCTh uaeanb-
HOTO rasza IpH MOCTOSSHHOM oObeMe. UHCIIO cTerneHei cBOOOIbI MO-
nexynbl. PaBHopacnpenenenue sHeprum I1O cremeHsiMm cBOOOJBI.
N3o0apuveckuii mpoiiecc. TemIoeMKOCTh HACATbHOTO Ta3a MpH I0-
CTOSIHHOM JaBjeHHud. M3oTepmuueckuii mpouecc. Annabatndeckuit
Mpouecc. DHTPONUS HACATBHOTO Ta3a. DHTPOIUS HUIICATBHOTO Tas3a
Y BTOPOE€ HA4yaJIo0 TEPMOJIMHAMUKHU.

12

17

OnexkTpuyeckuii Tok. Cuna Toka. BerBoa GpopmMyiibl, CBA3BIBAIOIICH
IUIOTHOCTh TOKA M CPETHIOI0 CKOPOCTh HOCUTENEH TOKAa. 3aKOH COXpa-
HeHus 3apsaa.CoelnHeHus: MPOBOAHUKOB. [ITOTHOCTH KOHBEKTUBHOTO
TOKa B 3apsHKCHHOM IWUIMHIPE, BPAIalomEeMcsi BOKPYT COOCTBEHHOU
ocu. CtoponHue cuibl. PaboTa CTOPOHHUX CHJI TIPH TIEPEHOCE HOCH-
TeNsl TOKA. DJIEKTPOABWXKYIIas cuia. HampspkeHne Ha HEOIHOPOAHOM
ydyacTke nenu. 3akoH Oma s MoJHOW 1end. MONIHOCTh TOKa
1 yaCJIbHagd MOIIHOCTH TOKaA.

12

18

JeiicTBMe MATHUTHOTO MOJIAA HA 3apsiibl M TOKU. MaruHuTHoe moJie.
MarnutHas uHAyKius. CuioBble JUHUM MarHuTHoro mosst. Cuna
Jlopenua. JIBuxkeHHe  3apsOKEHHOW  YacTHULBl B OJHOPOJHOM
Y TIOCTOSSHHOM MarHUTHOM Tiojie. J[BH>KeHue B0JIb CHUJIOBOM JIMHUHU.
JIBiKeHHE 10 OKPYKHOCTH. 3aBHCHUMOCTh paguyca OKPYXHOCTH
OT CKOPOCTH JIBH>KCHMSI 4acTHUI[bl. J[BMKEHHE 1O BUHTOBOW JIMHUH.
[Ilar u paaguyc BUHTOBON JWHHH. J[BU)KEHWE 3apsSKEHHOW YaCTHUIIbI
B JICKTPUYECKOM W MAarHUTHOM mojsx. OnpeneneHue OTHOIICHUS
3apsjia 3JIEKTPOHA K €r0 Macce METOJI0M MarHeTpoHa. JlelicTBue mar-
HHUTHOT'O TIOJIS

Ha NpoBOJHUK Cc TokoM. Cmia  Ammnepa. KoHTyp ¢ TOkom
B MarHMTHOM I10j1e. MaruuTHLEIA MOMEHT.

12

18

OcHOBBI KBAaHTOBOH MexXaHUKH. KopmycKylsipHO-BOJHOBOW Jya-
mu3M. Bomuel ne Bpoitnsa. @opmynst ne bpoiins. Jdudpakuus smex-
TPOHOB ¥ HEUTPOHOB B KpucTa/lIaX. BonHoBas GyHKIUS U €e CMBICIL.
VYpasuenue [lIpenunrepa. Bosina ne bpoins kak pemieHue ypaBHEHUE
[penunrepa mist cBoOoAHOM yacTuIikl. HeompeaeneHHOCTH KOOpIu-
HaThl U UMNyJbca. COOTHOIIEHUE HEOMNpEeIeICHHOCTEeH. Y paBHEHUE
[lIpenunrepa nis craimoHapHbIX COCTOAHUN. CIIEKTp SHEPrUi.

12

18

Hrtoro

60

88

S. YueOHO-MeTOANYeCKOe o0ecniedeHne CAMOCTOATEIbLHOM padoThl 00y4aoImmuXxcst
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Y4eOHo-MeTonuueckue paszpabotku mmeroTcss B Haywnoitoubnuoreke @I'bOY BO HOxHo-
Vpansckuii [AY:

1. /Ilunamuka. 3aKOHBI COXPAHEHHUs] B MEXAHUKE [ DIEKTPOHHBIN pecypc] : METOA. YKa3aHUs JUIs
BBITIOJTHCHHS TIPAKTUYECKUX M CAMOCTOSITENIBHBIX paboT mo ¢usuke / coct. C. c. benoycosa ; KOxHo-
VYpaneckuii I'AY, UHctutyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2017 .— 44 c. :
un., tabn. — bubmmorp.: c. 42 (9 na3e.) .— 0,6 MB .—Jloctyn u3 mnokamsHO#M cetu MAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf. —  Hoctym w3  cetu  UWutepner
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf.

2. Kunemaruka [DneKTpOHHBIM pecypc] : METOA. yKa3aHMsl JUIsl MPAKTUYECKUX U CaMOCTOs-
TenbHBIX padoT mo ¢usuke / coct. C. C. benoycosa ; FOxuo-Ypansckuii ['AY, MHCTUTYT arposkoio-
run .— Mmuacckoe: KOxuo-Ypansckuiit 'AY, 2017 .— 28 c. : uin., Tabn. — C npwit. — bubmmorp.: c.
26 (6 mHazB) .— 05 MB — Hoctynm w3 gjokampHOM  cetm  UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf — Jloctyn wu3 cetu HHTepHer
:http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf.

3. DnexTpocTaThka [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHus JJI BBIIOJHEHHS NpaKTHYe-
CKHX W camocCTosATenbHbIX padot o ¢usuke / coct. C. C. benoycora ; FOxno-Ypansckuit 'AY, UH-

CTUTYT arpo3kosiorun .— Mmuacckoe: FOxno-Ypansckuit 'AY, 2017 .— 50 c. : nin., Tabn. — buo-
guorp.. c¢. 47 (5 wHa3s) .— 0,8 MB .— Jloctym w3 gokampHOM cetn UWAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf — Hocryn u3 ceTu HNurepuer

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

4. ITocTOSTHHBIN 3JEKTPUUECKUN TOK [DJIEKTPOHHBIN pecypc] : METOI. yKa3aHUsl AJisl BBITOJIHE-
HUS TIPAKTUYECKHX W CaMOCTOATENbHBIX pador mo ¢usuke / coct. C. C. benoycoBa ; HOxHO-
VYpaneckuii I'AY, UHctutyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2017 .— 44 c. :
un., Tabn. — bubmmorp.: c¢. 41 (7 Ha3B.) .— 0,5 MB .— Jloctyn u3 nokanpHOU cetn MAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf — Hocryn u3 ceTu HNurepuer
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf.

6.D0oHI OLIEHOYHBIX CPEICTB /JIsl MPOBeAeHUs
NMPOMEKYTOYHOM aTTeCTAllM 00y4aI0IIUXCS

Jnisi ycTaHOBIIGHHSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOywatommxcst TpedoBanmsim OI'OC
BO pa3paboTtan (oHI OLIEHOUYHBIX CPEICTB JUIsl TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH WM IPOBEICHHUS
MIPOMEKYTOUHOM aTTecTaluu oOydyaromuxcst mo aucuuruinHe. OOoHJ OLEHOYHBIX CPE/ICTB MPEICTaB-
neH B [Ipunoxxennu Nel.

7. OCHOBHAS U JONOJIHUTEIbHAS YUeOHasl JUTEepaTypa, HeoOXoaumasi
JJIS1 OCBOEHMS TN CIUNIMHBI

OcHoBHas U JONOJTHUTEIbHAsA yuyeOHas muTepaTypa umeercs B Hayunoit Oubnmoreke u smek-

TpOoHHOU MHpOpMaMOHHO-00pa3oBaTenbHOM cpene PI'BOY BO I0xHo-Ypansckuii [AY.
OcHoBHasi IMTEpaTypa

1.I'paboBckuii, P. . Kypc dusuku : yauedbHoe nmocodbue ayis By3oB / P. U. I'paboBckuii. — 13-¢
u3n., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 608 c. — ISBN 978-5-8114-9073-8. — Texkcr :
AJIEKTPOHHBIN // Jlanb : AJICKTPOHHO-OMOINOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/184052 (nata obOpamenus: 25.05.2022). — Pexxum gocTyma: ajsi aBTOpH3.
MI0JIb30BATENEH.

2.I'pabosckuii, P. . CoopHuk 3a1a4 no ¢usuke : yuebHoe nocobdbue / P. U. ['pabosckuit. — 4-
e u3z., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 128 ¢. — ISBN 978 5-8114-0462-9. — Tekcr :
ANEKTPOHHBIN // Jlanb : 3JIEKTPOHHO-OMOIMOTeUHAs cucTema. — URL:
https://e.lanbook.com/book/210959(nara obpamenus: 25.05.2022). — Pexxum noctyma: ajs aBTOPH3.
MOJIb30BaTEIIECH.
JlonoHUTeILHAS JUTepaTypa

15



1.Kyp6aues, }0.®. ®usuka : yuedbnoe nocodue / F0.®. Kypbaues. - M. : EBpa3uiickuii OTKpBITHINA UH-
ctutyt, 2011. - 216 c. - ISBN 978-5-374-00523-3 ; To e [DnekTponHusIit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=90773

3.by3ynoBa, M. 1O. ®usuka : yaebnoe nocodue / M. 1O. Byzynosa, B. B. boaner. — Upkytck : Up-
kyrckuii 'AY, 2019. — 96 c¢. — Texkcr : anexTpoHHbIH // JIaHb : 3IeKTPOHHO-OMOINOTEUHAs CUCTEMA.
— URL: https://e.Janbook.com/book/133361

4. Jlro6as, C.1. ®uszuka : kypc nekuuii / C.1. JIrobas ; CTaBponoabCKuii ToCy1apcTBEHHBIN arpapHbIi
yHuBepcuteT. — CraBponons : CTaBpOINOJIbCKHA TOCYIapCTBEHHBIN arpapHbIii yHUBepcuTeT, 2015. —
141 c. : Tabn., rpad., cxem.,, wmn. — Pexum gocryma: 1m0  TOJIHUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=438720

8. Pecypchbl nH(pOpMALIMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH «HTepHEeT», HEOOX0AUMbIE
AJIs1 OCBOEHMS THCIIUNTHHBI
1. EnnHoe OKHO IOCTyMa K y4eOHO-METOUYECKUM pa3padoTkaM https://toypray.pd
2. 9bC «Jlanb» http://e.lanbook.com/
3. Yuuepcurerckas 6momuoreka ONLINEhttp://biblioclub.ru
4. HayuHnas >nexTpoHHas 6nbinoteka «eLibrary»http://elibrary.ru

9. MeToauveckne yKazaHus JJsl 00yYAKOIIHUXCS M0 OCBOECHHUIO TUCIIHIIIMHBI

YyebHo-MeToanuecKue pa3paboTku umeroTes B HaydHoit OuOnmoTeke ©  AICKTPOHHOW WH-
¢bopmannonno-odpazoBarenbHoi cpene PI'BOY BO HOxHo-Ypanbckuit AY:

1. lnnamuka. 3aKOHbI COXpPAaHEHUSI B MEXaHUKE [ DJIEKTPOHHBIN pecypc] : METO. yKa3aHHs IS
BBITTOJIHEHUS MTPAKTUYECKUX M CAMOCTOSTENBbHBIX padoT no ¢usuke / coct. C. ¢. benoycosa ; KOxHo-
Vpansckuii 'AY, Uucturyt arposkosiorun .— Muacckoe: FOxHo-Ypansckuit 'AY, 2017 .— 44 c. :
wi., Tabn. — bubmuorp.: c. 42 (9 Ha3B.) .— 0,6 MB .— Jloctyn u3 nokameHO# cetu UAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf. —  Hoctym w3 cetu  HMuTepHeT
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf.

2. Kunemaruka [DJIEKTpOHHBIN pecypc] : METOA. yKa3aHWs Uil MPAKTUYECKHX M CaMOCTOS-
TenbHbIX padot mo ¢usuke / coct. C. C. benoycosa ; FOxno-Ypansckuit 'AY, MHCTUTYT arposkoiio-
ruu .— Mmuacckoe: FOxno-Ypansckuit 'AY, 2017 .— 28 c. : uin., Tabn. — C npwit. — bubmmorp.: c.
26 (6 wnHazB) .— 05 MB .— Jloctryn u3 sokampHoM cetu @ UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf. —  Hoctym w3 cetu  HMuTepHeT
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf.

3. DnekTpocTathka [DNEKTPOHHBIN pecypc]| : METoA. YKa3aHus Ui BBINOJHEHUS MpaKTHUYe-
CKUX M CaMOCTOATENbHBIX paboT no ¢usuke / coct. C. C. benoycona ; FOxHo-Ypansckuit [AY, Un-

CTUTYT arpodkosioruu .— Mmuacckoe: IOxHo-Ypansckuii 'AY, 2017 .— 50 c. : un., Tabn. — bu6-
auorp.:. c¢. 47 (5 wHa3s) .— 0,8 MB .— Jloctym wu3 gokaimpHOM cetu UWAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf. —  Hoctym w3 cetm  HMuTepHeT

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

4. T1oCTOSIHHBIN 2JEKTPUUECKUN TOK [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHMsl JUIsl BBIIIOJIHE-
HUS TIPAKTUYECKHX W CaMOCTOATENbHBIX pabor mo ¢usuke / coct. C. C. benoycoBa ; HOxHOo-
VYpaneckuii I'AY, UHctutyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2017 .— 44 c. :
un., tabn. — bubmuorp.: ¢. 41 (7 naz.) .— 0,5 MB .— Jloctyn u3 nokameHOM cetn UAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf — Hocryn u3 ceTu HNurepuer
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf.

10. CoBpemenHble MHGOPMALMOHHBIE TEXHOJIOTHH, HCIIOJIb3yeMble IIPH OCYLIeCTBJICHUH 00pa-
30BaTeJbLHOI0 Mpolecca Mo AMCUMILINHE, BKJII0Yas NepedeHb MPOrPaMMHOI0 odecniedeHust U
HH(OPMALMOHHBIX CIPABOYHBIX CHCTEM,

B Hayunoit OubamoTexe ¢ TepMUHAIBHBIX CTAHIIMI MPEIOCTaBISAETCS JOCTYN K 0a3aM JTaHHBIX:
- Un¢popmanmonno-cnpaBoynas cucrema 'OCToB Texskcnept http://www.cntd.ru.
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[Iporpamuoeobecneuenue:

1. Omnepanuonnascucrema Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevelLegalizationGetGenuine. Jlunenznonnsiii forosop Ne 11354/410/44 or 25.12.2018
r.; Ne 008/411/44 ot 25.12.2018 r.

2. O¢uchsiii maker npuioxxenuit Microsoft Office Std 2019 RUS OLP NL Acdmc Jlunensuon-
Hb1i goroBop Ne 11353/409/44 ot 25.12.2018 r.

3. AwntuBupyc Kaspersky Endpoint Security nns Ousneca, JlunensuonHslii moroBop Ne
64/44/3A/22 ot 13.10.2022

11. MaTepuajibHO-TeXHUYecKasi 6a3a, HeoOXoAUMAs IJIsl OCYIIeCTBJIEeHHsI 00pa30BaTe/bLHO-
ro npouecca 1no JUCHUIINHE

Y4eOHble ayIUuTOPHHU /ISl NPOBEACHUS] 3AHATHIH, NMPeIyCMOTPEHHBIX NMPOIrPamMMoii, OCHa-
LIeHHbIe 000py/10BAHUEM M TEXHUYECKHMH CPeACTBAMH 00y4eHUsI

1. Y‘ICGHaﬂ ayauTopus OJjid NpOBCACHUA 3aHATHI JICKOMOHHOT'O THIIA, OCHAIICHHAA MYJIBTUMC-
JTUHHBIM 000py0BaHUEM (KOMITBIOTED U BHaeonpoekTop) — 103, 202.

2. YuebHas ayJUTOpUs IS IPOBECHUS 3aHATUH 1a00paTOPHOTo THIIA:

3. YueOHas aymuTopus IJisl IPOBEACHUS MPAKTUYCCKUX 3aHATHH, 3aHATUHA CEMUHAPCKOTO THIIA,
BBINOJIHEHUS KYPCOBBIX paldOT, TPYIIOBHIX U WHAWBUIYAIbHBIX KOHCYJIBTAIMH, TEKYIIEr0 KOHTPOJIA U
MpoOMeXXyTouHOH aTTectanuu — 105,maboparopust puszuku — 107.

IToMemeHus 1Jis1 CAMOCTOATEJIBLHOM PadoThI 00y4ar0IMXCS
1. ITomernenust a1 caMOCTOSTENIbHON paboThl oOydaromuxcst — ayautopus Ne 111a, ocHaries-
HBIC KOMIIBIOTEPHON TEXHUKOM C MOJIKIIOYEHUEM K ceTH «/HTepHeT.

IlepeyeHb 0OCHOBHOIO y4e0OHO-1a00paTOPHOro 000pPyA0BaHHS

bapomerp BP -52

KomruiexT 6710K0B TUHAMOMETPOB
Mopenb KpUCTAIIINYECKOM PELIETKH
Monenb 3eKTpoABUraTess
DneKTpocKon 1abopaTOPHBII

HaGop rpy30B 1o mexaHuke

HaGop nunamomeTpos

Ha6op npyxun

OramBo BO31yILIHOE

[IITaTuB U30IUPYIOMINI

Becsl yueOHbIe ¢ rUpIMU

BoasT™eTp mabopatopHbIii

Peocrat PII-6M naboparopHslii
Kanopumertp

ratus naboparopusrii LIJI-2
[Tucroner OanmucTUUECKHi
Jlaboparopusiit Habop «TermoBbie TPOIECCHI»
CTOJIMK NONBEMHBIH

Crpenku MarHUTHbIE

JlabopaTtopnslit 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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COJIEP)KAHUE

Kommnerennnu ¢ ykazanueM stana ux GpopmupoBanus B nporecce ocsoenust OIIOIN....
[Toxazarenu, KpUTEPUH U ILIKaJIa OLIEHWBAHUS MHINKATOPA TOCTHKEHUS KOMIETEHIIHA. . .
Tunosble KOHTPOJIBLHBIE 3aJaHUS U (WJIM) UHbIE MaTepHalibl, HEOOXOIMMBIE JI OLICHKH 3Ha-
HUH, YMEHHUH, HaBBIKOB U (WJIM) OIBITA JCSITEIBHOCTH, XapaKTEPU3YIOMUX CHOPMHUPOBAH-
HOCTb KOMITETEHIINI B MPOLIECCE OCBOCHUS AUCIIUIIITHHBL. . ... e ueeneeeeeneaneeneenannn.

Meroauueckue MaTepUaiibl, OIPEIEIAIOIINAE IPOLENYpbl OLIEHMBAHUS 3HAHUW, YMEHWIA,
HaBBIKOB U (WJIM) ONBITA JESITEIbHOCTH, XapaKTEepU3YIOIIUX CPOPMHUPOBAHHOCTh KOMIIETEH-
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1. KoMmneTeHuuM M UX HHAUKATOPBLI, (hopMHUpyeMble B Ipoliecce 0CBOEHUS AUCHUIINHBI

OIIK-1. Criocob6eH pemniaTh TUMIOBBIC 3a7a4u MPOGECCHOHATHHOM IeATeTLHOCTH HAa OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB MAaTCMAaTUUYCCKUX U CCTCCTBCHHBIX HAYK C IPUMCHCHUCM I/IH(bOpMaI_[I/IOHHO—
KOMMYHHMKAIIUOHHBIX TEXHOJIOTHH.

Koa n Haumeno- ®opmupyembie 3YH
BaHUE UHAUKATO- Hamveronanme
OLICHOYHBIX
pa AOCTHXKCHUA 3HAHUA YMEHUA HaBBIKU CPEICTB
KOMIIETEHINH

NJ-1 OIIK- OO6yuarommiics OO6yuarommiics OO0yuarommiics Tekymas arre-

1M cnonb3yer oc- | JOJKEH JOJIKEH JMOJKEH  BJIANETh: | CTAIUs:

HOBHbBIE 3aKOHBI | 3HaTh:0CHOBHbIE YMETb:UCMOJIb30BaT | HABBIKAMU TMpHUMeE- | -  OTBET  Ha

€CTeCTBCHHOHA- | ()M3MUYECKHUE 3aKO- | b OCHOBHBbIC (U3U- | HEHUS COOTBET- | MPAKTUYECKOM

YUHBIX JUCIIH- Hbl, SIBJICHHUS U | YECKHE 3aKOHBbl U | CTBYIOIIETO (U3U- | 3aHATUH;

TUTHH JUTSI pelie- | MPOLECChl, Ha KO- | MOHSTHS JJIs pelie- | KO- - OTYeT Mo Ia-

HUS CTaHJApT- TOPBIX ~ OCHOBaHBI | HUA  mpodeccuo- | MaTeMaTH4eCKOro 6oparopHoi

HBIX 3a7a4 B 00- | MPUHIIMITBI Neii- | HambHBIX 3aJa4 - | ammapara, METOAOB | paboTe

JIaCTH arpoHo- CTBHS oowekToB | (5.1.0.33 -V.1) aHalii3a U MOJENH- | - TECTUPOBAHUE

MUU C IpUMEHe- | podeccrnoHabHOI pOBaHMS, TEOPETH- | - KOHTPOJbHAS

HUEeM UHpOpMaA- | ACATEIHHOCTH " YECKOro M JKcIe- | pabora

[MOHHO- KOTOpbIE  HCIIOJb- PUMEHTAIILHOTO WC-

KOMMYHHKaIU- 3YIOTCSL Ui pellie- CJIeIOBaHUS npu

OHHBIX TEXHOJIO- | HUS  mpodeccuo- pemennu  npodec- | [lpomexyrou-

Uit HaJIbHBIX 3aJay - CHUOHAJIbHBIX 3aJay | Has aTTecTalus:
(5.1.0.33 -3.1) - (b.1.0.33 -H.1) - 3a4eT

2. Iloxa3aTean, KpUTEPHH M IIKAJA OLEHUBAHHUS C(POPMHPOBAHHOCTH KOMIIeTeH M

[Tokazarenun Kpurepun u mikana olleHUBaHUsI PE3yJIbTATOB 00yUYEHUS MO JUCIUILTNHE
onenuBanus | Hepocrtatounsiii | Jlocratounsiii ypo- | CpenHuil ypoBEeHb Bricoknii ypoBeHb
(3YH) YPOBEHb BEHb
b.1.0.33-3.1 | O6yuatomuiicst He OO6yuarommiics OO0yuaromuiics ¢ OO0yuaromuiics ¢
3HAET OCHOBHBIE | clabo 3HAET OCHOB- | HE3HAYUTENBHBIMH | TpeOyeMmoi crere-
¢buzmveckue 3a- HbIE (PU3HUECKHUE omuOKamMu M OT- HBIO TIOJTHOTHI U
KOHBI, SIBICHUS K | 3aKOHBI, SIBIICHUS U | JETbHBIMU ITPOOE- | TOYHOCTH 3HAET OC-
MPOLIECCHI, HA KO- | MPOIIECChl, Ha KOTO- | JIaMH 3HAET OCHOB- HOBHbIE (hu3HUe-
TOPBIX OCHOBAHBI PBIX OCHOBAHBI Hble (pU3UYECKHE | CKHE 3aKOHBI, SIBJIC-
MPUHIIMIIBI 1eH- MIPUHIIMIIBI AEH- 3aKOHBI, SBJICHUS U | HUS U MIPOLIECCHI, HA
CTBUSI OOBEKTOB CTBUSL 00BEKTOB MPOIECCHI, HA KOTO- | KOTOPBIX OCHOBAHBI
npodeccuonans- | mpodeccuoHaIbHOM PBIX OCHOBaHbI MPUHLIMIIBI 1M~
HOM JIESATENbHO- | JEATEeIHbHOCTU U KO- MPUHIIUIIBI 1eH- CTBUSI OOBEKTOB
CTH U KOTOpbIE TOpbIE UCIIONb3Y- CTBUSI O0BEKTOB npodeccuoHanbHOM
UCIIOJIb3YIOTCS I0TCS [T pelieHust | mpo(ecCHOHANBHON | AEITeTbHOCTH U KO-
JUTSL peIIeHUS po(hecCHOHANBHBIX | EATENbHOCTH U KO- | TOPBIE UCIIOJIb3Y-
npodeccronanb- 3amaq TOPBIE UCIIONH3Y- I0TCS JUISL PEIeHUs
HBIX 3a7a4 I0TCA JUIS PelIeHUsl | MpOoQeCcCHOHATbHBIX
npodeccuoHaTbHBIX 3amau
3a1au
b.1.0.33-¥.1 | OGyyaromuiics He OoOyuarommiics Obyuaronuiics OObyuaronuiics
yMEEeT UCIO0JIb30- cnabo ymeeT uc- YMEEeT UCIO0JIb30- yMEEeT UCIO0JIb30-
BaTh OCHOBHBIC MOJIb30BAaTh OCHOB- | BaTh OCHOBHBIC ()U- | BaTh OCHOBHBIC (U-
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buzmveckue 3a-
KOHBI U ITIOHATUA
JUTSL PEeIICHUS

HbIE (PU3HUECKHUE
3aKOHBI U ITOHATUA
JUTSL PEUICHUS TIPO-

3UYECKHE 3aKOHBI U
MOHATUA OJId PCUIC-
HUS Ipodeccuo-

3WYECKHE 3aKOHBI U
MOHATUA OJId PCUIC-
HUA podeccuo-

HpO(beCCI/IOHaHB— q)eCCI/IOHaJIBHBIX HaJIBHBIX 3aa4 C HaJIBHBIX 3a4a4
HBIX 3a/1a4 3aja4 HE3HAYNTEIIbHBIMU
3aTpyIHEHUSIMU
b.1.0.33-H.1 | OGyuarommiics He OO6yuarommiics OO0yuaromuiics ¢ OO0yuarommiics

BJIaCCT HaBbIKA-
MH [TPUMECHEHHS
COOTBETCTBYIOIIIE-
ro usuko-
MaTeMaTHIECKOTr0
ammapara, MeTo-
JIOB aHAJIN3a U
MOJICTTUPOBAHHUS,
TEOPETHYECKOTO U
HKCTIEPUMEHTAIIb-
HOT'O HCCIIEI0Ba-
HUSI IPU PEILICHUN
npodeccuoHab-
HBIX 337124

ci1abo BrajeeT
HaBBIKAMU TIpUMe-
HEHUS COOTBET-
CTByIOIIETro (hu3u-
KO-
MaTeMaTHIECKOTO
arrmapara, MeTO/I0B
aHaJIM3a ¥ MOJICIIU-
pOBaHUs, TCOPETH-
YEeCKOT0 M KCIIe-
PUMEHTAIBHOTO HC-
CJICZIOBAaHUS TIPU
pereHnu mpodgec-
CHOHAJIBHBIX 33134

HEOOJIBIINMH 3a-
TPYAHCHUSIMH BJIa-
JIeeT HaBbIKaMU
NPUMEHEHHS COOT-
BETCTBYIOIIETO (u-
3HUKO-
MaTEeMaTHYECKOTO
armrmapara, MeTOJIOB
aHaJM3a U MOJICITH-
pOBaHUsI, TEOPETH-
YEeCKOI'o M JKCIIe-
PUMEHTAIBHOTO UC-
CJICJIOBAHHUSI TIPU
pemenun mpodec-
CHOHAJIBHBIX 33734

CBOOOIHO BiaeeT
HaBBIKAMU TIPUMeE-
HEHUA COOTBET-
cTByIoOMIEro Gpusu-
KO-
MaTeMaTHIECKOTO
arrmapara, MeTOJIOB
aHaJM3a ¥ MOJICIH-
POBaHUs, TEOPETH-
YEeCKOT0 M JKCITe-
PUMCHTAJIBHOT'O UC-
CIICZIOBAHMSI TIPH
pemeHuu npogec-
CHOHAIIBHBIX 3a/1a4

3. TunOBbIE KOHTPOJILHbIE 3aaHNs M (MJIM) HHbIE MAaTEePUAJIbI, HEO0OX0AMMBbIe /I OLlEHKH 3HA-
HMI, yMeHHIl 1 HABBIKOB M (HJIM) ONBITA AeATEJIbLHOCTH, CGOPMHPOBAHHBIX B IIpoLecce 0CBOe-
HHA JHCHHUIIHHBI

Tunosble KOHTPOJIbHBIE 33JaHUS U MaTepHalIbl, HEOOXOAUMBIE JIJIsl OLICHKU 3HAHUM, yMEHUN U
HaBBIKOB, CO/IEP)KATCS B yU€OHO-METOINYECKUX pa3paboTKax, MPUBEICHHBIX HIKE.
1. lunamuka. 3aKOHBI COXpPAaHEHUSI B MEXaHUKE [ DJIEKTPOHHBIN pecypc] : METOI. yKa3aHHs IS

BBITTOJIHEHUS MTPAKTUYECKUX M CAMOCTOSTENBbHBIX padoT no ¢usuke / coct. C. ¢. benoycosa ; KOxHo-
Vpansckuii 'AY, Uucturyt arposkosiorun .— Muacckoe: FOxuo-Ypansckuit 'AY, 2017 .— 44 c. :
wi., Tabn. — bubmuorp.: c. 42 (9 Ha3B.) .— 0,6 MB .— Jloctyn u3 nokameHO# cetu UAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf. —  Hoctym w3 cetu  MuTepHeT
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf.

2. Kunemaruka [DJIEKTpOHHBIN pecypc] : METOA. yKa3aHWs Uil MPAKTUYECKUX M CaMOCTOS-
TenbHbIX padot mo ¢usuke / coct. C. C. benoycosa ; FOxno-Ypansckuit 'AY, MHCTUTYT arposkosio-
ruu .— Mmuacckoe: FOxno-Ypansckuit 'AY, 2017 .— 28 c. : uin., Tabn. — C npwit. — bubnmorp.: c.
26 (6 mnHazB) .— 05 MB .— Jloctryn u3 sokampHOM cetu @ UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf. —  Hoctym w3 cetu  HMuTepHeT
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf.

3. DnexTpocTaThKa [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHus JJI BBIIOJHEHUS NpaKTHYe-
CKHMX W camocTosATenbHbIX padot mo ¢usuke / coct. C. C. benoycora ; FOxno-Ypanbckuit 'AY, UH-

CTUTYT arpodkosiorun .— Mmuacckoe: FOxuo-Ypansckuit AY, 2017 .— 50 c. : nn., Tabn. — buo-
guorp.. c¢. 47 (5 wHa3s) .— 0,8 MB .— Jloctym w3 gokampHOM cetu HAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf. —  Hoctym w3 cetu  Uutepner

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

4. ITocTOSTHHBIN 3JEKTPUUECKUN TOK [DIEKTPOHHBIN pecypc] : METOI. yKa3aHMsl AJisl BBIITOJIHE-
HUS TIPAKTUYECKHX W CaMOCTOATENbHBIX padbor mo ¢usuke / coct. C. C. benoycoBa ; HOxHO-
VYpaneckuii I'AY, UHctutyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2017 .— 44 c. :
un., tTabn. — bubmuorp.: ¢. 41 (7 naz.) .— 0,5 MB .— Jloctyn u3 nokameHoM cetn UAD :
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http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf — Hocryn u3 ceTu HNurepner
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf.

4. MeTonnyeckue MaTepuaJbl, onpee/somue Npoueaypbl OHeHUBAHUS 3HAHMIA,
YMEHHH, HABBIKOB M (MJIH) ONBITA AeATeJbHOCTH, XapaKTepu3yluux 3Tan(s1) popMupo-
BaHUs KOMIIETCHIUI

B nanHoM pa3zziene MeToaudecKue MaTepualibl, ONPEIesIIoIINe MPOoLeyphl OLICHUBAaHUS 3HAa-
HUH, YMEHUN, HABBIKOB MO JUCHHIUTNHE «DU3HKa», MPUBEACHBI IPUMEHUTEIHHO K KXKIOMY U3 HC-
MOJIb3YEMBIX BHJOB TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTanuu oOydaronux-
csl.

4.1. OneHo4HbIe cpeacTBa I NPOBEICHUS TEKYIIero KOHTPOJISA YCIIeBaeMOCTH, B TOM
YyHcJie B Ipouecce NPaKTHYeCKOH MOAT0TOBKe

4.1.1. YCTHBIIM OTBET HA MPAKTUYECKOM 3aHITUU

VYCTHBIN OTBET HA MPAKTUYECKOM 3aHSTUM HCIIOJIb3YETCS JJI OLIEHKH KayecTBa OCBOCHHS 00Y-
YAIOIUMCSI OCHOBHOHM MpodecCHOHATBLHON 00pa3oBaTeIbHOM MPOrpaMMBbI IO OT/AEIBHBIM BOIIPOCaM U
TeMaM JUCIUIUIMHBL. TeMbl W IUIaHBI 3aHATHH (CM. METOAPa3pabOTKH...) 3apaHee COOOIIarTCs 00y-
garomuMcesa. OTBET OLIEHUBAETCS OLEHKON «OTIUYHO», «XOPOILO», «YyAOBJIETBOPUTEIBHO» WU «HE-

YOBIIETBOPUTEIHHOY.
Ne OneHouHbIE CpPEACTBA Kon u HanMeHoBaHMe
OTBeT Ha MPAKTUUECKOM 3aHSATUU WHJIUKATOpa KOMIIe-
TEHIIUH
1 Jluck pamuycom 20cM BpaIlaeTcs COrNAcHO ypaBHeHUI0 =A+Bt+Ct? NJ-1.0I1K-1

rae A=3 pang; B =- Ic; C=0,1¢?, ¢ - YroJi IoBOpoTa paauyca aucka. | Mcrnonab3yer OCHOB-

Onpenenuts 171 MOMeHTa BpemeHu 4,0 ¢ 3HaueHue yria MexIy BEeK- HEIE 3aKOHBI €CTE-

TOpaMH TOJIHOTO U HOPMAIILHOTO YCKOPEHHH, a TakKe YUCIIO 000po- CTBEHHOHAYUYHBIX

TOB, C/ICJIAaHHBIX JIUCKOM K JAaHHOMY MOMEHTY OT HaJaJia BpaleHus. JTUCITUTIIIAH JJIS pe-

IICHUSI CTaHJAPTHBIX
3amay B B 00J1aCcTH
arpOHOMUU C TIpUMe-
HEHHEM HH(pOpMAIIH-
OHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH

Kpurepun omnenku otBera (Tabi.) MOBOASATCSA 10 CBEICHUs OOydYaIOIMIMXCS B Hadaje 3aHATHM.
OrneHka oOBSBISETCS 00YJAOMIEMYCSl HETIOCPEICTBEHHO MOCJIE YCTHOTO OTBETA.

IlIxkana Kpurepun oneHuBanus

- 00yJarouuics MOJTHO YCBOMII YU€OHBIN MaTepual;

- TIPOSIBIISICT HABBIKM aHAJIN3a, 0000IEHHs, KPUTUYECKOTO OCMBICIIe-
HUS ¥ BOCHPUATHS MH(OPMAINH, HAaBbIKW ONKCAHUS OCHOBHBIX (pU3H-
YECKUX 3aKOHOB, SIBJICHHI U MIPOIECCOB;

Onenka 5 - Marepuaj U3JI0KE€H I'PaMOTHO, B ONPEEICHHON JIOTUYECKOU MOCIe-
(oTHYHO) JIOBAaTEIBHOCTH, TOYHO HCIIOJIb3YETCS] TEPMUHOJIOTHS;

- IOKa3aHO YMEHHE WILTIOCTPUPOBATh TEOPETUYECKUE MOJIOKEHUS KOH-
KPETHBIMU TIPUMEPAMHU, IPUMEHSThH UX B HOBOW CUTYAIIWH;

- IPOJIEMOHCTPUPOBAHO YMEHHUE PellaTh 3a/1a4H;

- MOTYT OBITh JTIOMYIICHBI OIHA—BE HETOYHOCTH MPU OCBEHICHUH BTO-

22




POCTENICHHBIX BOIIPOCOB.

OueHka 4
(xoporo)

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

- B YCBOGHUHM y4eOHOro Marepuayia JOMyIIeHbl HeOOIbIINE MPOOebl,
HE MCKa3MBIINE COIEPKAHNE OTBETA;

- B pELICHUH 3aJ1a4 JONYIIECHbl He3HAYUTEIbHBIC HETOUHOCTH.

Onenka 3
(YIOBIIETBOPUTEIHHO)

- HEMOJIHO WJIM HEMOCJeI0BaTeIbHO PACKPHITO COIEp )KaHUE MarepHaa,
HO TMOKa3aHo oOIiee MOHUMAaHHE BOIMPOCA U MPOJAEMOHCTPHPOBAHBI
YMEHHsI, TOCTaTOYHbIE AJIs JaJIbHEHUIIEr0 YCBOCHUSI MaTepuaa;

- UIMEIIMCh 3aTPYIHEHUS WU JIOMYIIEHBI OIMOKU B ONPEICICHUH TTOHS-
TUN, UCIIOJIb30BAHUU TEPMHUHOJIOTHH, ONMMCAHUN (PU3NYECKUX 3aKOHOB,
SIBJICHUH U MPOLIECCOB, PEIICHUH 3a]1a4, UCIPABIICHHBIE MMOCIIE HECKOIb-
KHMX HaBOJSIIMX BOIPOCOB;

- HETIOJIHOE 3HaHHE TEOPETUYECKOrO Marepuana; oOyJaronuiicss He Mo-
KET IPUMEHHUTh TEOPUIO B HOBOW CUTYaINH.

Onenka 2

(HEy1OBJIETBOPUTEIILHO)

- HE PACKPBITO OCHOBHOE COZIEpKAHKE YIeOHOTO MaTepuana;

- oOHapy)KeHO HE3HaHWE WM HEMOHWMaHue OOoJNbIel WM Haubosee
BaXHOW 9acTH yueOHOTO Marepuana;

- JIOTIYIIEHBI OMMOKH B ONPEACICHUN TOHSATHH, MPH HCIOIb30BAHUH
TCPMUHOJIOTUH, B OIMUCAHUU (bI/IBI/I‘-IeCKI/IX 3aKOHOB, SIBJICHUU U mnmponec-
COB, pEIICHUM 3aJad, KOTOPBHIE HE WCIPABICHBI IOCIE HECKOJIbKUX

HaBOJAAIIIMX BOIIPOCOB.

4.1.2. OueHuBaHue OTYETA 1O TAOOPAaTOPHOH paboTe

OtyeT no mabopaTopHON paboTe UCIIONB3YETCS AJI OIEHKH Ka4yeCTBAa OCBOCHUS 00YyJarOIUMCS
OCHOBHOH mpodeccHOHaIbHONH 00pa30BaTENbHOM MPOrpaMMBbl MO OTJACIBHBIM TE€MaM JAUCIUIUINHBL
Coneprxanuie u popma oTdeTa 1o Ja00paTOPHBIM padOTaM MPUBOIUTCS B METOJMYECKUX YKa3aHUAX K
nabopatopubM padoram (. 3 @OC). ConepxaHue oT4eTa U KPUTEPUU OLIEHKU OTuYeTa (Tadil.) J0BO-
ISITCS 10 CBEJICHHSI 00YJalONINXCsl B HAYaJIe 3aHITHH.

Ne OneHoYHbBIE CpEeICTBA Kon n naumenoBanue
Ortuer no nabopaTopHoii paboTe UHIUKAaTOpa KOMIIe-
TEHIINU
1 1. UTo Ha3bIBaeTCs CHIION TSAXKECTH? NJ-1.0IIK-1

2. Yto nogHUMAETCs MO CUJIOM BCEMUPHOTO TATOTEHUS !

3. 3anummTe GOopMYyITy ISl ONIPEACIICHHUS] YCKOPEHUS CUITBI TSDKECTH.
4. Kak ompenensieTcss yCKOpeHHE CBOOOIHOTO MAJCHHSI C TOMOIIBIO
MaTEeMaTHYeCKOro MasiTHHKA?

5. YTto Ha3BIBaeTCS MaTeMaTHYECKUM MasiTHUKOM ?

6. Kak onmpenenuthb nepuo KojiebaHUH MaTeMaTHIECKOTO MassTHUKA?

Hcnonb3yeT oCHOB-
HBIE 3aKOHBI ecTe-
CTBEHHOHAYYHBIX

JTUCIUIUIAH JJIS pe-

IICHUSI CTaHJAPTHBIX
3amay B B 00J1aCcTH

arpOHOMUU C TIpUMe-
HEHHEM MH(pOpMAIIH-
OHHO-
KOMMYHHKAI[HOHHBIX
TEXHOJOTUHN

OT4YeT OIEeHUBACTCS MO YCMOTPEHHUIO MPETOAaBaTENs OLEHKON «OTIIMYHO», «XOPOIIO», «YI0-
BJIETBOPUTEIIBHO», «HEYIOBJIECTBOPUTEIILHO» UM OIIEHKON «3aUTE€HO», «HE 3a4TeHO». OlLIEHKa «3auTe-
HO» CTaBUTCS oOydaromuMcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPUTEPHSM, YCTAHOBJICHHBIM
JUTSL TIOJIOKUTENBHBIX OICHOK («OTIUYHO», «XOPOIIO», «yIOBIECTBOPUTEIBHO»). OIlleHKa 0ObSIBISIETCS
oOydJaroriemMycsi HEOCPEICTBEHHO TOCIIE CIavd OTUYeTa.
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HIkana Kpurepumn oneHuBanusi

- U3JI0)KEHHE MaTepualia JJIOTHYHO, TPaMOTHO;
- cCBOOOTHOE BJIa/ICHHE TEPMHHOJIOTUEH;

- YMCHHC BBICKA3bIBATbH U 000CHOBATHL CBOH CYXKACHUA IPU OTBCTC HaA
KOHTPOJIbHBIC BOIIPOCHI;

- YMCHHC OIIUCBIBATH (bI/I3I/I‘IeCKI/Ie 3aKOHBI, SIBJICHUA U TPOUCCCHI;

- YMEHHUE NPOBOJUTH M OLICHUBATH PE3YIbTaThl H3MEPCHHUIA;

- c1ocoOHOCTh PelIaTh 3a4a4H.

Onenka 5
(OTIIMYHO)

- U3JI0’)KEHHE MaTepuaia JIOTHYHO, TPaMOTHO;
- cBO0OIHOE BJIaJICHHE TEPMUHOJIOTHEH;

Onenka 4 - OCO3HAHHOE MPUMEHEHHE TEOPETUUYECKUX 3HAHUU JUIsl OnmucaHusl husu-
(xoporo) YECKHUX 3aKOHOB, SIBJICHMM U TPOLIECCOB, PEIICHHUS KOHKPETHBIX 3ajad,
IIPOBEJEHUS U OLICHUBAHUS pE3yJIbTaTOB M3MEPEHUN, HO COJAEp)KAaHUE U
(dbopMa 0TBETa UMEIOT OTJEJIbHBIE HETOYHOCTH.

- U3JI0’)KEHHE MaTepuasa HeMoJHO, HEMOCIEA0BaTEIbHO,

- HETOYHOCTHU B OIpe/eICHUH MOHATHH, B MPUMEHEHUHU 3HAHUM ISl OTH-
caHusl (PU3UYECKUX 3aKOHOB, SIBJICHUU UM TMPOIECCOB, PEIICHUS KOHKPET-
HBIX 3a]1a4, IPOBEJCHUS U OLICHUBAHUS PE3yJIbTaTOB U3MEPEHUIH,

- 3aTpyIHEHUsI B 000CHOBAHUU CBOMX CYXKICHHIA,

- 00Hapy’KMBaeTCs HEJAOCTATOYHO INIyOOKOE MOHMMaHUE U3Y4YE€HHOTO Ma-
Tepuaa.

Onenka 3
(YAOBIETBOPUTENBHO)

- OTCYTCTBHE HEOOXOANMBIX TEOPETUUECKUX 3HAHWA; JOMYIIEHB! OINOKH

B ONpEJCNCHUH TOHATHH M ONMUCAHUM (PU3NUYECKUX 3aKOHOB, SIBJICHUU U
Ouenka 2 IPOIIECCOB, NCKAKEH UX CMBICI, HE PELICHBI 3a/1a4i, HE MIPABUIIBHO Olle-

(HeyIOBIIETBOPUTEIHHO) | HUBAIOTCS PE3YJIbTAThl H3MEPEHHIA;

- He3HaHHWE OCHOBHOTO Marepuaya y4eOHOH HpOrpaMMBl, AOMYCKArOTCs

rpyObie ouIMOKH B U3JI0KEHUH.

IlIkana Kpurepun oneHuBanus

- M3JI0KEHHE MaTepuala JOTHYHO, TPaMOTHO;

- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKA3bIBaTh U OOOCHOBATH CBOM CY)KICHUS IIPU OTBETE Ha

KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHE ONHCHIBATh (PU3NIECKUE 3aKOHBI, SIBICHUS U MIPOIECCHI;

- YMEHUE MPOBOANUTH U OILICHUBATH PE3yJIbTaThl U3MEPEHUI;
- CIIOCOOHOCTH penIaTh WH)KEHEPHbIC 3aJaddl (JOMYCKAeTcsl Haluue
MaJIO3HAYUTENBHBIX OIMMOOK WJIM HEJOCTAaTOYHO IIOJIHOE PACKPBITHE
coziep’KaHre BOIIPOCA WJIM MOTPEIIHOCTh HEMPHUHIMITHAIBFHOTO Xapak-
Tepa B OTBETE HA BOIIPOCHI).

OlleHKa «3aU4TEHO»

- OTCYTCTBHE HEOOXOJMMBIX TEOPETHUECKUX 3HAHHH; JIOIMYIICHBI
OmKMOKHM B OINpENEeNIeHUN TMOHATHI M ONMUCaHUM (PU3HUECKUX 3aKOHOB,
SBJICHUI W MPOLECCOB, MCKAXEH MX CMBICI, HE pEIIeHBI 33/1a4d, He
MPaBUIIHLHO OLEHUBAIOTCS PE3YNbTaThl H3MEPEHUI;

- He3HaHME OCHOBHOTO MaTepuala y4eOHOM MpOrpaMmBbl, TOMTYyCKAIOTCS
rpyObie OUIMOKH B U3JI0KEHUH.

O1neHKa «He 3a4TEHO»

4.1.3 TectupoBanue

TectupoBaHue HCMONB3YETCA Ul OLEHKM KauecTBAa OCBOEHHUS CTYIEHTOM O0pa3oBaTelbHOU
MPOrpaMMBbI 110 TeMaM WM pa3jeliaM AUCHUIIINHBL. [1o pe3ynbpraraM 3adeTa CTYIEHTY BBICTABISICTCS
OLIEHKA «OTJIMYHO», «XOPOII0», «YJAOBIECTBOPUTEIHHO» UIIU «HEYIOBIETBOPUTEIHHO.
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O1ieHOYHBIE CPEJCTBA

Kox u HaumMenoBanue

TectupoBanue MHAMKATOpa KOMIIE-
TEHIIUH
1. 1.YpaBHEeHHUE MIIOCKON CHHYCOMAAIBHOM BOJIHBI , PACIPOCTPAHSIO- Na-1.011K-1

wwiicst Booss ocu OX, umeer suné = 0,01sin(10°7 — 2x). [Tepuon (B
MC) PaBeH...
1)2
2)1
3)6.28-npaB.oTBET
2. 714 TIOTIEPEYHON BOJIHBI CIIPABEIJIMBO YTBEPXKIE-
1. dYacTHIIBI cpeabl KOJEOIIOTCS B HAIIPABICHUN PacpOCTpaHe-
HHS BOJIHBI
2. 4YacTHIIBI Cpeabl KOJEOIIOTCS B HAIIPABICHUSX, TIEPIICHIUKY-
JISIPHO HAIMPABIICHUIO PACTIPOCTPAHEHUS BOJIHBI.- IPAB.OTBET
3. BO3HHKHOBEHHE BOJHBI CBSI3aHO C AeOopMalMeil CKaTusl -

pacTsKeHUs
3.YpaBHEeHUS IBUKEHUS MPYKUHHOTO MasSTHUKA
2z
—d 23C +£-d_x+£x:F_Dcoswr
dr modt m B

aomaarra nraththansormramo e e Tn

SBnsercsa nuddepeHTnaTbHBIM YPaBHEHUEM. . .
*  BBIHYXK/ICHHE KOJIOaHUS - MPaB.OTBET
* CBOOOJHBIX 3aTyXaIOMIUX KOJIeOaHUH
*  CBOOOJIHBIX HE3aTyXaIOIIHNX KOJCOAHMI
4.YpaBHEHUE IIOCKOW CHHYCOUAAIBHOM BOJHBI, paCIpOCTPAHSIOIIEH-
¢sI BIOJIb OCI/I‘OX co ckopocThio 500 M\c, nMeeT BH

J— 3 = — =
&S =001s=1 1:1|r.\1 O~z Ao ;I * BostHOBOE 4Hcyo K (B M~))

paBHoO..
e 5
e 2 mpaB.OTBET
e 0,5
* 19. /Ing nonepeyHo BOJIHBI CIIPABEAJINBO YTBEPKICHUE. . .
BO3HHUKHOBEHHE BOJIHBI CBSI3aHO € AeopMaIiieit coxaTus —
pacTsDKEHUS
Yactuiiel cpepl KOJAEOIIOTCS B HAITPaBICHUU PACTIPOCTPaHE-
HHS BOJIHBI
YacTulibl cpeibl KOIEOIIOTCS B HAIIPABJICHUSX,, IEPTIICHIUKY-
JISIPHBIX HAIMIPaBJICHUIO PACCTOSIHUS BOJHBIL.-IIPAB.OTBET
5.MarepuanbHas TOYKa COBEpPIIAET TAPMOHUYECKOE KOJIeOaHUe C aM-
wnTynoil A=4cm u yacroroit v=2I"u. Eciau cmenienne TO4ku B MO-
MEHT BPEMEHH, TPUHATHIN 32 HaYaJIbHBIA, PABHO CBOEMY Ha4aIbHOMY
3HAYEHUIO, TO TOYKA KOJIEeOIeTCsS B COOTBETCTBUU C YPaBHEHHEM (B
Ccn...
e x=0,04 cos4nt-npas.omeem
e x=0,04 cosnt
o x=0,04 sinxt
o x=0,04sin 4nt

6.YpaBHEHME NIJIOCKOW CUHYCOM1aJIbHOW BOJIHBI, pACIIPOCTPAHSIOLIEH-

Hcnonb3yeT oCHOB-
HBIC 3aKOHEHI ecTe-
CTBEHHOHAYYHBIX

TUCITUTLIAH IS pe-

IICHUS] CTaHIAPTHBIX
3a/1a4 B B 00J1aCTH
arpoOHOMUU C TIPHMe-
HEHHEeM UH(OpMaLu-
OHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI
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cs1 Boab ocu OX, mmeer Bug & = 0,01sin10° (1 — 5—)(;0). JlmrHa BOJIHBI

(B M) paBeH ....
e 3,14 npaB.oTBeT
e 2
e 1000
7.YpaBHEHUE ABUKECHUS MTPY>KMHHOTO MasiTHUKA
2
ﬂ + ﬁ x=0
a® m
sBisieTcs nuddepeHIInaaIbHbBIM YPaBHCHHUEM. ..
*  CBOOOJHO 3aTyXamIINX KOJIeOaHUH
*  CBOOOJIHBIX HE3aTyXaIIINX KOJCOaHHH - MPaB.OTBET
*  BBIHY)KJEHHBIX KoseOaHi
8.MatepuanbpHas TOYKa COBEPIIAET TAPMOHUUYECKHE KOJIEOaHUs C aM-
mutygo A =4 cm u yacrtoroi v = 2 I'u. Eciu cMmenienue Touku B
MOMEHT BPEMEHH, MPUHATOMN 32 HAaYaJIbHBINA, PABHO CBOEMY MAaKCH-
MaJIbHOMY 3HaU€HUIO, TO TOUKa KOJIEOJIETCsI B COOTBETCTBUHU C ypaB-
HenueM (B CH) ...
e x=0.04 cos nt
e x=0.04 cos 4 nt-npas.omseem
e x=0.04sin 4zt
e x=0,04sin wt
9. 5151 chepruecKoil BOJIIHBI CIIPABENINBO YTBEPIKICHHUE . ...
* AMmuTya BOJHBI O0OpaTHO MPOMOPIIMOHATBHA PACCTOSHUIO
JI0 ICTOYHHUKA KoJieOaHWH (B HEMOTJIONIAOIICH cpefe) —
MpaB.OTBET
*  BoaHOBBIE MOBEPXHOCTH UMEIOT BU/JI APAIIEIbHBIX APYT APY-
Iy INIOCKOCTEMN
* AMIIUTY/Ja BOJIHBI HE 3aBHCHUT OT PACCTOSIHUSA 0 UCTOYHUKA
KosiebaHui (IPH YCIOBHUHM, YTO MOTJIOMIEHUEM CPEJII MOKHO
npeHeopeyn)
10.YpaBHEHUE ABUKEHUS IPYKUHHOTO MAassTHUKA

sBisieTcst U depeHInaIbHbIM YPaBHEHUEM. . ..
*  CBOOOJHBIX 3aTyXaIOMIUX KOJIeOaHUA
*  CBOOOJIHBIX HE3aTyXaOIIHNX KOJCOAHMI
*  BBIHY)XJEHHBIX KOJIeOaHHI! - IPaB.OTBET
11.YpaBHEeHHE MIIOCKON CUHYCOMIaIbHON BOJIHBI, PAaCIPOCTPAHSIO-

mencst Bnoab ocu OX, UMeeT BU =0,01 sin(10%t-2x). Jnuna

BOJIHBI ( B M) paBHa......

e« 0,5
e 3,14-npaB.oTBET
e 2
12.MartepuanpHasi TOYKa COBEPIIACT TAPMOHUYECKHE KOJIEOAHUS C
aMIuTyn0i A=4cm u yactotoit v=2 I'u. Eciiu cMenienne Touku B
MOMEHT BPEMEHU, IPUHATHIN 33 HAYAJIbHBIN, PABHO HYIIIO, TO TOYKA
KOJIeOJIeTCS B COOTBETCTBHH ¢ ypaBHeHHEeM (B CU).....
o x=0,04 cos 4nt
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e x=0,04 cos mt
e x=0,04 sin «t
e x=0,04 sin 4 nt- npaB.oTBET

Kpurepuu orenkun oTBeTa cTyneHTa (Tab.) TOBOIATCS 10 CBECHUS CTYJAECHTOB /10 HaJalia 3a4e-
Ta. Pe3ynbrar TecTUpOBaHMs OOBSIBISCTCS CTYJACHTY HEMOCPEACTBEHHO TOCIE €ro CAauu.

Mlkana Kpurepun onieHnBanus
(% npaBWJIbLHBIX OTBETOB)
OrneHka 5 (OTJIMYHO) 80-100
Ouenka 4 (xopo1io) 70-79
Ouenka 3 (ya0BIETBOPUTEIHHO) 50-69
OneHka 2 (HeY/IOBIETBOPUTEIHHO) Mmenee S50

4.1.4. KonrponbHas padora

KonTponsHas pabota mpemycMoTpeHa Juisi 3a04H0M (OpMBI 00yUdeHHS.

KonTpomnpHas paboTa OlleHUBACTCS KaK «3a4TCHO» WU «HE 3a4TCHO».
Kpurepuu ornieHKkr KOHTPOJIBHOM paOOTHI (Ta0J1.) TOBOAATCS 10 CBEJACHUS CTYICHTOB Ha YCTAaHOBOY-
Hoit nexuuu. ComepikaHue, MOPSAO0K BBITIOTHEHUS i TPeOOBaHUs K 0(OPMIICHHIO H3JI0KEHBI B METO-
JIMYECKHUX yKa3aHUSAX K BBIITOJIHEHUIO KOHTPOJILHON paboTHI: .

®dusuka [IIEKTPOHHBIA pecypc] : METOJ. yKa3aHHs M0 U3YYEHUIO JUCHMIUIMHBI U 3aJlaHue IS
KOHTPOJIBHOW pabOTHI CTYyICHTaM 3a09HOTO OTJIEJICHUs arpoHOMHYecKoi criernanbHocTh / coct. C. C.
benoycosa ; FOxuo-Ypansckuii [AY, Uuctutyr arposkonorun .— YenssOunck: KOxHO-Y panbckuii
I'AY, 2017 .— 76 c. : Tabn. — C npun. — bubmwmorp.: ¢. 74 (5 Haz.) .— 1 MB .— Jloctyn u3 5o-
kanbHOU cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/ppm037.pdf.— Jloctyn u3 cetu Untepuer

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

OreHka OOBSABISIETCS CTYIEHTY TOCIIE TPOBEPKH KOHTPOJIBLHOWPAOOTHI.

HIxkana

Kpurepun oueHuBanus

OlLleHKa «3a4TEHO»

- CTY/ICHT TIOJTHO YCBOWJI Y4eOHBII MaTepua;

- TIPOSIBIIIET HABBIKM aHaIHM3a, 000OLICHHS, KPUTUYECKOTO OCMBICICHUS
Y BOCTIpUATHS HHPOPMAIUH;

- MaTtepuai U3JI0KeH IPaMOTHO, B COOTBETCTBUHU C 33/IaHUEM, TOUHO HC-
MOJIb3YETCSI TEPMUHOJIOTHS;

- MOKa3aHO YMEHHUE WUIIOCTPUPOBATH TEOPETHUECKHE TMOJIOKEHUSI KOH-
KpPETHBIMU MIPUMEPAMU, IPUMEHSITH KX B HOBOW CUTYAIIWH;

- IPOIEMOHCTPUPOBaHA CPOPMHUPOBAHHOCTh U YCTOMUNBOCTh KOMIIETEH-
LU, YMEHUH U HABBIKOB;

- MOTYT OBITh JJOMYIIEHBI OJIHA-JBE HETOYHOCTU MPHU OCBEIICHUU BTOPO-
CTENEHHBIX BOIIPOCOB;

- TpeboBaHUs K 0(hOpMIICHHIO PaOOTHI COOTIONCHBI.

O1leHKa «HE 3aUTEHO»

- HE PaCKpBITO OCHOBHOE COZIEpKaHKe yUeOHOTO Marepuara;

- oOHapy)XeHO HE3HaHHE WIM HENMOHMMaHue OoMbINed wiu Hamboiee
Ba)XHOH YacTH y4eOHOTO MaTepuaa;

- JIOMYIIEHBI OIMNOKHU B OMPEICICHUN TOHATHUH, IPU UCIIOJIb30BaHUU TEp-
MUHOJIOTHH;

- He ¢(hOpPMHUPOBAHBI KOMIETEHIIUHN, OTCYTCTBYIOT COOTBETCTBYIOIIHNE 3HA-
HUSI, YMEHUS ¥ HABBIKH;

- TpeboBaHus K 0popMiIeHHIO pabOThl HE COONIOIEHBI.
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4.2. Ilpoueaypsl U OLlEHOYHbIE CPEACTBA JIsl IPOBeAeHHUs TPOMEKYTOYHOM aTTeCTAlluM

4.2.1. 3auer

3ader C OIEHKOM sBISAETCS (POPMOI OIEHKHM KadecTBAa OCBOCHMS OOYYaIOIIUMCS OCHOBHOM
npodeccuoHaIbHON 00pa30BaTENLHOM MPOrpaMMBbl IO pazzenam AuciuIuimHbl. [lo pesynbTaram 3ade-
Ta 00y4aroleMycsi BBICTABIISIETCS OLEHKA «3aYTEHO» UM «HE 3aYTEHO»; OLIEHKA «OTIUYHO», «XOPO-
I10», «yJIOBJIETBOPUTEIHHO», «HEYIOBIETBOPUTEIHHO» B Cilydae 1updHepeHInpoBaHHOTO 3a4eTa.

3aueT ¢ OLEHKOI MPOBOAUTCS O OKOHYAHUH YTEHUS JIEKIIMH U BHITIOJHEHHS 1a00paTOPHBIX U
MPAKTUYECKUX 3aHATHH. 3a4eT MPUHUMAETCS MPENoAaBaTeIs MU, MPOBOAMBIIUMHU JIA0OPATOPHBIC H
MPAKTUYECKHUE 3aHATHUSA, WIA YUTAOLIMMU JICKIUU 110 JAHHOW AUCHUIUIMHE. B ciydae oTcyTcTBUA Be-
IOYUIEro MpenojaBaTelis 3a4eT IMPUHUMAETCS MPENoJaBaTelIeM, Ha3HAUEHHBIM PaCIOpsSKEHUEM 3aBe-
nyromiero kadenapoit. C paspelieHus 3aBeayromero kageapoi Ha 3a4eTe MOXKET MPUCYTCTBOBATh Tpe-
nmojiaBareib Kadeaphl, MPUBICUSHHBIN IS TOMOIIH B IPUEME 3a4eTa.

[IpucyrcTBue Ha 3a4eTe C OICHKOM MpernoaaBaTeNei ¢ Apyrux kadenp 6€3 COOTBETCTBYIOIIETO
pacropsHKeHUs PeKTOpa, MPOPEKTOpa MO U BOCIIUTATEIbHON paboTe, TUPEKTOpa MHCTUTYTa HE JOIyC-
KaeTcsl.

®dopma(bl) IpoBeIEHHUs 3a4eTa C OLIEHKOH ornpenenstorcs kageapoil 1 JOBOAATCS 10 CBEICHUS
oOyuJaroluxcsi B Hayajie ceMecTpa.

s mpoBeieHUS 3a4eTa ¢ OLICHKOM BEAYLIUH MIPENoAaBaTe)lb HAKAaHYHE I10J1y4aeT B JIUPEKTO-
paTe 3a4e€THO-’K3aMEHAIlMOHHYIO BEIOMOCTh, KOTOPAsi BO3BPAILAETCA B JUPEKTOPAT MOCIIE OKOHYAHUS
MEPOIPUATHS B IEHb IPOBEACHUS 3a4€Ta WK YyTPOM CJIEAYIOLIETO JIHS.

OO0yuaromumecs IpH SBKE Ha 3a4eT ¢ OIEHKOW 00s13aHbI UMETh NP ce0e 3aUeTHYIO0 KHUXKKY, KO-
TOPYIO OHU IIPENBABIAIOT IPENOAABATEIIIO.

Bo Bpems 3auera c oOlLieHKOW 00ydaroliuMecs MOTYT IOJIb30BAThCsS C pPa3pelieHUs] BEAYIIETO
IperoiaBaTensi CIpaBOYHOW M HOPMATHUBHOW JIUTEPATYpOH, IPYTMMHU MOCOOMSMH M TEXHUYECKHMHU
CpECTBAMM.

Bpewmst moaroToBkM oTBeTa B YCTHOM (popMe Ipu clade 3avera JTOKHO COCTABISATh HE MEHEe
20 MUHYT (TI0 JKeJTaHUIO0 00YyUaloIIerocsi OTBET MOXKET OBITh TOCPOUYHBIM). Bpems otBeTa - He Oonee 10
MUHYT.

[IpenogaBatemnto MpeaocTaBiseTcs MPaBo 3aJaBaTh 00YJYarOMIMMCS JAOMOJHUTEIbHBIE BOIIPOCHI
B paMKax MpOorpaMMbl TUCLHUIUIUHBIL.

KauecTBeHHas OLlEHKA «3aUTE€HO», BHECEHHAs B 3aUE€THO-3K3aMEHALMOHHYIO BEJOMOCTb, SIBJIS-
eTcs Pe3y/IbTaTOM YCIIEIIHOTO YCBOCGHUS Y4eOHOr0 MaTepHara.

Pe3ynpTar 3adera c OLIEHKOM B 3a4€THO-3K3aMEHAIIMOHHYIO BEAOMOCTbH BBICTABIISIETCS B JICHb
MPOBE/ICHUS 3a4eTa B NMPHUCYTCTBUU camoro oOydaromierocs. IIpernonaBaTenu HecyT MEpCOHAIbHYIO
OTBETCTBEHHOCTH 3a CBOEBPEMEHHOCTh M TOYHOCTh BHECEHUS 3aIIMCEN O pe3yIbTaTax MPOMEKYTOUYHON
aTTeCTalluU B 3a4ETHO-3K3aMEHAIMOHHYIO BEJOMOCTb.

Ecnu obyvaromuiics siBUJICS Ha 3a4eT M OTKa3ajcsl OT MPOXOXKJIEHHUS 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-IK3aMEHALIMOHHOM BEIOMOCTH CIIOBAaMH «HE SIBUJICS».

Hapymienne TucuuIuiMHbl, CIUChIBAaHUE, UCTIOIb30BaHUE 00yUalOIMMUCS Hepa3pelIeHHBIX Te-
YATHBIX M PYKONMHUCHBIX MaTepUarIoB, MOOWIBHBIX Tele(OHOB, KOMMYHHKATOPOB, TUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB U JPYTUX BUJIOB JIMYHOM KOMMYHUKAIIMOHHOW M KOMIIBIOTEPHON TEXHUKHU BO
BpeMs 3aueTa 3anpenieHo. B ciyuae HapymieHus 3Toro TpeOOBaHUS MpernoiaBareNb 00sd3aH yIaIUTh
oOyuarolerocsi 3 ayIuTOPUU U MPOCTABUTh EMY B BEIOMOCTHU OLICHKY «HE 3aUTE€HO».

OOyuaronmMcesl, He CIABIIMM 3a4eT B YCTAHOBJIICHHBIE CPOKH IO YBAXXHUTEIbHON MPUYHHE, UH-
JTUBHTyaJIbHbIE CPOKHU IIPOBENICHUS 3a4€Ta ONPEACISIIOTCA JUPEKTOPOM MHCTUTYTA .

OOyuaromiuecs, UMEIOIINE aKaJIEMHUUECKYIO 33JJ0OJDKEHHOCTh, CAAI0T 3a4€T B CPOKH, OIpEaeis-
emble YHHBepcuTeToM. MHpopMaus o JTUKBUAALMU 33J0DKEHHOCTH OTMEYAaeTcsl B HK3aMEHAallMOH-
HOM JIUCTE.
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Jlomyckaercs ¢ pa3pelieHuss JUPEKTOpa HHCTUTYTA U JOCPOYHAas CAada 3adeTa C 3alMChbIo pe-
3yJbTaTOB B AK3aMEHALIMOHHBIH JIUCT.

WHBanuapl U auIa ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/10pOBbSl MOTYT CIaBaTh 3a4EThl B
CPOKH, YCTaHOBJICHHbIC WHIUBUIAYATbHBIM Y4€OHBIM IUIaHOM. MHBanuabpl M auma ¢ orpaHuYeHHBIMU
BO3MOXXHOCTSIMU 3[I0pOBbS, UMEIOIINE HApYLIEHHs] ONOPHO-IBUTATEIBHOIO ammapara, JOIYCKarTCs
Ha aTTECTAllMOHHBIE UCTBITAHNS B COITPOBOKIEHUN aCCUCTEHTOB-COMPOBOXKAAIOLIUX.

[Ipouenypa npoBeneHUs TPOMEKYTOUHOM aTTeCTAllUU Il OCOOBIX cllydaeB u3joxkeHa B «[lo-
JIO)KEHUU O TEKYIIEeM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOW aTTecTaluu OOy4arouuxcs IO
OIIOIl OakamaBpmara, choeruanureTa u Marucrtparypel» @OI'BOY BO  HOxHO-Ypansckuit
IFAY(IOVYpI'AY-I1-05-97/04-22 ot 30.08.2022 r.).

Ne OneHoYHbBIE CpeICTBA Kon n naumenoBanue
TunoBbie KOHTPOJILHBIC 3a/1aHUS U (UITN) UHBIE MaTEepPHAIIbI, HE00XO0- WHJIUKATOpa KoMIIe-
JIMMBbIE JIJI1 OUCHKW 3HAHWUM, YMEHUH, HaBBIKOB U (MJIM) OTbITA JIes- TEHIIUU

TEJNBHOCTH, XapaKTEPHU3YIOUINX CPOPMUPOBAHHOCTh KOMITETCHIIUN B
ITPOLIECCE OCBOCHUS NUCLIUTIIMHBI

1 I Mexanuka (KHHEMATHKA U JHHAMHKA) WJ-1.0IIK-1
1. [Tpenmet ¢puszuku. OOmIas CTpyKTypa u 3aaun Kypca Gpusuku. | Vcrmonp3yeT OCHOB-
2. PaBHOMEpHOE ¥ HEpPAaBHOMEPHOE MPSIMOJIUHENHHOE AIBM)KCHNUE U |  HbIC 3aKOHBI ecTe-

ero xapakrepucTuku. CpeaHss CKoOpocTb. MTHOBEHHAsI CKO- CTBEHHOHAYYHBIX
pOCTb. JTUCLUILIUH AJI pe-
3. PaBHOycKOpeHHOe nBuxkeHne. Cpeanee yckopenue. Mrao- LIEHUS CTAaHJAPTHBIX
BEHHOE YCKOPEHHE. 3a/1a4 B B 00J1aCTH
4. KuHemaTuka ABUKEHUS IO OKPY>KHOCTH. arpOHOMUHU C IIPUMe-
5. 3akonsl HeroToHa. Macca u cuina. Bubl cui B mpupojie M UX | HEHHEeM HH(OpMalu-
MIPEACTABICHUE B MEXaHUKE. OHHO-

6. lunaMuka BpalaTeabHOro JBUKEHUS TBEPIOTO Te- KOMMYHHUKAIIMOHHBIX
J1a(OCHOBHOM 3aKOH JIMHAMUKH BPAIlaTEIbHOTO JBUKEHUS, MO- TEXHOJIOTUH

MEHT CUJIbl, MOMEHT MHEPLUU, MOMEHT UMITYJIbCA)
7. IMITyJbC 1 €r0 CBA3b C CHJIOW. 3aKOH COXPAHEHUS UMITYJIbCA.
8. Pabora u momHOCTE. [loTeHIIMaIbHAS U KHHETHYECKast SHEep-
THsl.
9.Ces13b 3Hepruu u pabotsl. [IpeoOpazoBanue sHEprun. 3aKoH
COXpaHEHUs SHEPTUH U €r0 3HAaUCHHUE.

II Mexannyeckue KoJ1e0aHUS U BOJIHBI
10. KonebarenbHble ABMKEHUA. ['apMOHUYECKHE KOJIeOaHUs 1
UX XapaKTEPUCTUKU. MaTeMaTU4eCKu U IPYKUHHBINA MasiTHU-
k. dopmyna 11 mepruoaoB KOJIeOaHUH.
11. IIpeBpaiienue sHEprUH P KOJIeOaTeIbHOM JIBUKECHUU.
BrinyxneHHbie 1 cBOOOIHBIE KOoieOanus. Pe3onaHc.
12. Pacnipenenenue konebanuii B ynpyroi cpene. [Ipomonbabie
Y TIONIepEeYHbIe BOJIHBI. J[JIMHA BOJHBI U €€ CBA3b C IEPUOJIOM U
CKOPOCTBIO. 3BYKOBBIE BOJIHBI.

III MKT uaeansHoro raza. Tepmoannamuka
13. Temnepatypa, €€ XapaKTEpUCTUKH.
14 Ctenenu cBo60b1. [TomHas KMHETHYECKAs! YHEPTUS MOJIEKYIL.
15. YpaBHenue MenneneeBa — Kinanelipona u ero xapakrepu-
CTHKHU.
16.OKkcniepuMeHTaJIbHBIE Fa30BbIE 3AKOHBI.
17. 1 3akOH TEpMOJIMHAMUKH U €r0 MPUMEHECHHUE K Pa3JINYHbIMHU-
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30IpoLeccam.
18. AnnabaTtuueckoe pacmmpenue raza. Pabora, coBepiraemas
MIpU U3MEHEHUH 00beMa Tasa.

IVlaekTpocraruka
19. Onextpusanus ten. 3akoH KynoHa. 3akoH coXpaHEHHUsI dJIEK-
TPUYECKOTO 3apsJa.
20. DnexTpuyeckoe nose. HanpsykeHHOCTD IEKTPUYECKOTO T10-
1. IIoTok BEKTOpa HAIPSKEHHOCTH 1. TOJIS.
21. Teopema Octporpaackoro-I'aycca u ee npuMeHEHHE.
22. IIpOBOJTHUKH U AUDJIEKTPUKHU B JIEKTPUUECKOM IIOJIE.
23. PaboTa 1o nepemMenieHuIo 3aps/ia B JIEKTPUISCKOM TI0JIe.
[ToTreHuman u pa3HOCTb NOTEHIMANIOB. CBsA3b MEXKAY HaPSKEH-
HOCTBIO U PA3HOCTBIO MOTEHIIUAIIOB.
24. DnextpoeMKocTb. KoHAeHCcaTOpbl. DHEPIHs 3JEKTPUUECKOTO
TOJISl.
V IlocTOSIHHBI 31eKTPUYECKHH TOK
25. Dnexrpuuecknii Tok. Cuna Toka. [ImoTHOCTh TOKa. PasHocTh
MOTEHIMaNI0B, Hanpsbkenue, D/C.
26. VIcTOYHUKY ITOCTOSTHHOTO TOKA, X BUIEL.
27. 3akoH Oma Ju1s yyacTKa ey 1 nojaHou nenu. ConpoTusiie-
HUE MTPOBOJIHUKOB.
28. IlocnenoBaTeNbHOE U MApAJJIENbHOE COEAMHEHNE TPOBOAHU-
KOB.
29. PaboTa u MOIIHOCTH TOKa. 3akoH J[>koyns - JleHma.
30. DneKkTpuUeCcKui TOK B Ta3ax (CaMOCTOSITeNIbHAsI U HECAMO-
CTOSATENbHAS IPOBOJUMOCTH, TUIIBI Pa3psI0B).
31. DneKTpUYECKHi TOK B MOJTYMPOBOAHUKAX (COOCTBEHHAS U
IIPUMECHAs TPOBOJUMOCTH IOJYIIPOBOJHUKOB).
32. DNEeKTPUUYECKU TOK B paCTBOpaxX M pacruiaBax 3JIEKTPOIUTOB
(3axoHbl Papajes, 3IEKTPOIU3 U €T0 IPUMEHEHUE).
VI Marnerusm
33. MarauTHoe 1oJjie, MarHuTHas UHYKLHSI, MATHUTHBIN TOTOK.
34. MarHuTHbIE CBOMCTBA BelIECTB. JlnamarneTusM, rnapamMartae-
TU3M U (peppoMarHeTusM.
35. JleificTBME MarHUTHOTO TIOJISI HA TTPOBOJIHUK C TOKOM. 3aKOH
Awmrnepa. 3akoH buo-Casappa-Jlannaca.
36.JleiicTBME MarHUTHOTO TOJIA HA ABYDKYIIUCS 3apsa. Cuma

JlopeHua.

37.51BrieHNE 3NEKTPOMArHUTHOW MHAYKIIMA U CAMOWHTYKIINH.
38. [Ipunuun neiicTBus Tpancopmaropa.
VII BoJsiHOBBIE 1 KBAHTOBbIE CBOIICTBA CBETa
39. Mudpaxuus cera. JudpakunoHHas pemeTka.
40. Uatepdepennius ceeta. MeToabl MOTYYEHUST KOTEPEHTHBIX

BosiH. MHTepdhepomerp MaiikenbcoHa.

41.1Tonsspuzanus cBeta. 3akoH bproctepa. 3akon Maioca.

42. ®oroaddext. 3akoHb! poTodddexra.

43. JlaBnenue cBeta. OnbiTel JIeOenena.

44. OnpITHBIE 3aKOHBI U3Ty4eHUs a0COIIOTHO YEPHOTO Tena (3a-

koH Credana-bonsiiMana, 3akoH BuHa).

45. Cnektp uznydenus Bogopoja. CrnexkrpanbHble nuHuu (bab-

Mepa, Jlalimana, [lamena).
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phbl).

VIII AtomMHas 1 sinepHast pusznka
46. CBsI3b MEXKITY KOPIYCKYJISIPHBIMU U BOJTHOBBIMU CBOWCTBAMH Ya-
ctull. Dopmyia ne-bpoiiis.
477. EcTrecTBeHHasi palu0aKTUBHOCT.
48. PaaroakTUBHOCTh. 3aKOH paJOaKTUBHOIO pacnaja.
49.Ctpoenue aroma Bopopoaa. Teopus bopa.
50. AtoMHoOE A11po, ero crpoeHue. IIpoToHbI, HEUTPOHBI, U30TOIIBI.
51. UckyccTBeHHas paliOaKTUBHOCTb. SiepHBbIE peakuu (IIpuMe-

Hlkana 1 KpUTEpHH OLIECHUBAHUS OTBETa O0YYaIOLIErocs MpeACTaBlIeHbl B TaOIHUIIE.

HIxanaa

Kpurepun oueHuBanus

OlleHKa «3aU4TEHO»

3HaHME NIPOTrPAMMHOI0 MaTepuaa, YCBOEHUE OCHOBHOM U JIOMOJIHUTEIb-
HOM JUTEpaTypbl, PEKOMEHJOBAHHOW MPOrpaMMON AUCUUIUIMHBI, Tpa-
BUJIbHOE PpELICHHE 3aJauM (IOMyCKaeTCs HaJUYUe MajO3HAuUTENIbHbBIX
OIIMOOK MM HEIOCTATOYHO IOJHOE PACKPBITHE COJEp)KaHuEe BOIPOCaA,
WIHM MOTPEIIHOCTh HENPUHIUIIMAIBHOTO XapakTepa B OTBETE€ Ha BOIPO-
CHI).

JIOoTIOIHUTENBHBIM YCIIOBHEM IOJIyUYEHUSI OLIEHKH «3a4TE€HO» MOTYT CTaTh
XOpOoIlIKe MOKa3aTelu B XOJ€ MPOBEIACHUS TEKYIIEro KOHTPOJS U CUCTe-
MaTH4ecKasi akTUBHAs paboTa Ha y4eOHBIX 3aHSITHUSX.

OrneHKa «He 3a4TEHO»

npoOesibl B 3HAHHUSIX OCHOBHOI'O MPOTPaAaMMHOIO MaTepualia, MNPUHIUIH-
QJTbHBIE ONTMOKY MPU OTBETE HAa BOMPOCHI.

.2.2. DK3aMmeH

DK3aMeH He NMPeAyCMOTPEH YYEOHBIM IJIaHOM

4.2.3. KypcoBas pabota / KypcoBO#l IPOEKT

Kypcosast pabota / KypcoBO# IPOEKT HE MPeyCMOTPEHBI YIEOHBIM TJIAHOM
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JUCT PETUCTPAILIUU U3MEHEHUI

Howmep
U3MEHe-
HUA

Howmepa nucros

3aMCHCHHBIX] HOBBIX

AHHYJINPOBAH-

HBIX

OcHoBaHue JUIST BHECEHUS N3MEHCHUHN

IMonamuce

Pacmmdposka
HOJIUCH

JlaTa BHECE-
HUS U3MEHE-
HUA




33



