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Pabouas mporpamma aucIuIUIMHEI «OHU3HKa» COCTAaBICHA B COOTBETCTBHH C TpeOOBaHUSAMMU
deneparbHOro rocyIapCcTBEHHOI0 00pa30BaTeIbHOTO CTaHIapTa BeIcinero oopasosanus (®I'OC BO),
yrBepxkaenHoro IIpukazom MunucrepcTa oOpazoBanus u Hayku Poccuiickoit @eneparuu Ne 737 ot
01.08.2017 r.PabGogas mporpamMma IpeAHa3Ha4eHa IS IIOATOTOBKHM OakanaBpa IO HalpaBJIEHHUIO
35.03.05 CapmoBoactso, npodmis — JlexopaTHBHOE €CaI0BOACTBO H JaHAMAQTHBIA TU3AH.

Hacrosmas pabogas mporpamMMa AWCIUIUIMHEI COCTaBICHA B paMKaX OCHOBHOM IPO(ECCHO-
HanpHOM oOpasoBarensHOH nmporpammsl (OITOII) u yauThIBaeT 0COGEHHOCTH OOYUECHHUS TIPU MHKIIO-
3MBHOM 00pa30BaHHUM JIUI] C OTPaHUIEHHBIMH BO3MOXKHOCTSIMY 310poBbst (OB3) u nHBanmos.
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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO JUCIHUIINHE,
COOTHECEHHbIE C IVIAHMPYeMbIMHU pe3yjbTaTaMu ocBoeHuss OIIOIT

1.1. Heap 1 3a1a4n TUCHUTLIHHBI

bakanasp mo Hampasneruto moarotoBku 35.03.05 CamoBOACTBO TOJDKEH OBITH MOATOTOBJIEH K
pelieHro  3aaad  mpo(EeCCHOHANBHON EATEIBHOCTH CIEIYIOIIUX THUIOB: TPOU3BOACTBEHHO-
TEXHOJIOTHYSCKOM.

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-
HEUIeMy pa3BUTHIO JIMYHOCTH.

3agaun IUCHUILTHHDI:

— W3YYUTh OCHOBHBIE (DM3WUYECKHE SBICHUS, OBIAACTh (DYHIAMEHTAIbHBIMH MOHSATUSIMH, 3aKO-
HaMH U TEOPUAMH KIIACCUYECKON U COBPEeMEHHOW (DU3UKH;

— c(hopMuUpPOBaTh OCHOBBI HAYYHOT'O MHUPOBO33PEHUS U COBPEMEHHOTO (PHM3NYECKOTO MBIITUICHHS;
03HAKOMUTHCS C HAYYHOW ammapaTypoil ¥ MeToJaMu (PU3MYeCKOT0 HCCIIeIOBAHUS, TPHOOPECTH HABhI-
KM TIPOBEJICHUS (PU3NUECKOTO IKCTICPUMEHTA;

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

— OBIIQJIETh METOJIaMU pelIeHUs MPOodECCHOHATBHBIX 3a/1a4.

1.2. KomneTeHUMH U HHAMKATOPHI UX JOCTHKEHHU I
OIIK-1. Criocob6eH pemiaTh TUMIOBBIC 337291 MPOGECCHOHATHHOM IeATeTLHOCTH HA OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB MaTE€MAaTUYECKUX M €CTECTBEHHBIX HAYK C IPUMEHEHHEM MH(POPMAIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHA

Dopmupyemnie 3YH
Kox u naumenoBanue pMHpPY
WHIUKATOpa T0CTH-
KEHUI KOMIICTCHITUN 3HaHUA YMCHUA HaBbIKH
NI-1omxk-1 OO6yuatommiicst  nmopkeH | OOyvaronuiicss  1oi1- | OOydJaronuiicss J0KeH

Hcnonb3yeT 0CHOB-
HbIE 3aKOHBI ecTe-
CTBEHHOHAYYHBIX
JTUCIUIUIAH JJIS pe-
IICHUSI CTaHAAPTHBIX
3amay B 00J1acTH ca-
JIOBOJICTBA C IIPUMeE-
HeHHeM HH(opMaIu-
OHHO-
KOMMYHHKAI[MOHHBIX
TEXHOJIOTUI

3HaTh: OCHOBHBIE (HU3U-
YeCKHe 3aKOHBI, SIBJICHHS
Y TIPOIECCHI, Ha KOTOPBIX
OCHOBAHBI TIPUHIIAITBI
JEUCTBHUSL OOBEKTOB TIPO-
(dheccroHaIbHOM nes-
TEIBHOCTH ¥  KOTOPHIE
WCIIONIB3YIOTCSA  JUIA  pe-
HICHUsT TPOoeCcCCUOHATb-
HBIX 3amad - (b1.0.32 -
3.1)

KEH yMETh: HCIOIB30-
BaTh OCHOBHBIE (HU3H-
YecKUe 3aKOHBl M TIO-
HATHSL JUISL  pEIICHUS
npodeccnoHaTbHBIX

3amad - (b1.0.32-V.1)

HaBBIKAMHU
MPUMEHEHHsI  COOTBET-
CTBYIOLIETO buzuko-
MaTeMaTHYeCKOTro  am-
napara, MeTOJIOB aHaJH-
32 ¥ MOJIEIUPOBaHUS,
TEOPETUYECKOTO M IKC-
MEPUMEHTATBHOTO  HC-
CIIIOBAHMSI TIPU perlie-
HUM  TpodhecCHOoHab-
HBeIX 3agad - (b1.0.32-
H.1)

BJIaACTh:

Jucnunianna «Du3nKa» OTHOCUTCS K 00sS3aTEIbHOM YaCcTH OCHOBHOM

2. MecTto aucuumjinnbl B crpykrype OITIOIT

pa3oBaTeNbHOI MPOrpaMMbI OakaraBpHara.

npodeccuoHaIbHOR 00-

3. O0béM AUCHUNJIMHBI U BHABI Y4eOHOI padoThl




O0beM aucIUIUIMHBI cocTaBiseT 3 3adeTHbIX eauHuIbl (3ET), 108 akagemudeckux daca (na-
Jiee yacoB). JlucuuruinHa uzydaercst BO 2 ceMecTpe.

3.1. PacnpenesieHue o0beMa TMCUMILIMHBI IO BHAAM YUeOHOM padoThl

Bun yueGHOM paboThI KonunuectBo uacos
KontakTHasi pa6ora (Bcero) 48
B Tom unce:
Jlexruu (JI) 16
[Tpaxktrueckue 3ansarus (113) 16
JlaGopatopusle 3ansartus (JI3) 16
CamocrosiTesibHas padora ooyuawuuxcsi (CP) 60
KonTpoJs -
Htoro 108
3.2. Pacnpenesnenne y4e0HOro BpeMeHH 110 pa3aeiamM U TeMam
Bcero B TOM UHCJIE A
No KOHTaKTHas paboTa 5
TeNIH HaumeHnoBanue paziesna u TeEMbI wa CP 8‘
© b 13 13 S
Pa3nen 1. Mexanuka
1.1 Baenenue 8 2 X
1.2 | KuHematuka MaTepuagbHOU TOUKH 10 2 2 4 X
13 I[I/{HaMI/IKa MaTepuaibHONU TOUYKU U 14 5 5 4 4 X
TBEPJIOTO TeNa
1.4 | MexaHnuueckue KoeOaHus U BOJTHBI 14 2 4 2 4 X
Paznen 2. MonekynsipHasi pusznka U TepMOIUHAMUKA
71 MonekynsipHO-KUHETHYECKAast TEOPUS 6 i 4 X
UJeabHOTO Ta3a
2.2 | M3onporeccsl B ra3ax 6 4 X
2.3 OCHOBBI TEPMOJIMHAMUKHU 10 2 2 4 X
Pasznen 3. DnexTpoauHamMuka
3.1 DJIEKTPOCTaTUKA 10 2 2 4 X
3.2 | IlocTostHHBIN JIEKTPUYECKHUI TOK 8 2 4 X
3.3 | MarHuTtHOe 1oJie ¥ TOK 10 2 2 4 X
34 DJIEKTPOMArHuTHAsI MHIYKIUS 6 4 X
35 DNEeKTPOMArHUTHEIE KOJICOAHUS U BOJI- 6 4 «
HBI
Pasnen 4. Ontuka
4.1 | 'eomeTpuueckas ONTUKA 9 2 1 4 X
4.2 | BonHoBas onrTuka 11 2 2 1 4 X
4.3 | KBanToBas onrtuka 6 4 X
Pa3nen 5. AtomHas puzuka
5.1 | AToMHas u saepHas pU3NKa 10 2 2 4 X
KonTposb X X X X X X
O0mas TpyI0eMKOCTh 108 16 16 16 60 X




4. CTpyKTypa U coiepKaHHue TN CHUIITHHbI
4.1. ConepxaHue TMCUMILIAHBI

Pa3nes 1. Mexanuka

Kunemaruka. Kunematuka nBH>XKeHUSI MaTEpUaIbHONW TOYKHM B IpocTpaHcTBe. CrucTema oTcyeTa
u cucreMa koopauHar. Paguyc-Bexkrop. Pasnmoxkenue panmyca-BeKTopa IO €AMHUYHBIM opTaMm. Ero
Moayib. Tpaektopus. Bekrop nepememienus. Cpeansis ckopocTb. MraHoBeHHasi CKopocTh. [Ipoekiuun
BEKTOpa CKOPOCTH Ha KOOpJAMHATHBIE OCH. Pa3nokeHHe BEKTOpa CKOPOCTH MO €JUHUYHBIM OpTaM.
Mopynbs BEKTOpa CKOPOCTH U €T0 CBA3b ¢ NPOoeKUAMU. [1yTh Kak onpeneneHHplii HHTErpal OT MOAYJIS
BEKTOpa CKOPOCTH.

PaBHOMEpHOE NBH)KEHHE. 3aBUCUMOCTh KOOPIWHATHI OT BPEMEHH IIPH PABHOMEPHOM JIBH)KEHUH.
PaBHOyCcKOpeHHOE ABM)KEHHME. 3aBUCHUMOCTh KOOPAMHATHI U CKOPOCTH OT BPEMEHHU IPU PaBHOYCKO-
PEHHOM JBUKEHUMU.

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

KunemaTtuka IBUXEHUSI MAaTEPUATIBHON TOYKHU MO OKPYXHOCTH. YT0JI 1oBopoTa. CpeaHss yrio-
Bas CKOPOCTb. MTIHOBEHHas yIJIOBas CKOPOCTb. YIJIOBOE YCKOpeHHE. PaBHOMEpHOE NBHKEHHE I10
OKPY>KHOCTH. 3aBUCHUMOCTbH yIJIa OT BPEMEHHU IPU PaBHOMEPHOM JBHkeHUH. [lepuon obpamienus Tou-
KM 110 OKPY>KHOCTH M €T0 CBSI3b C YIJIOBOM CKOPOCTBIO. PABHOYCKOPEHHOE IBUIKEHUE 110 OKPY>KHOCTH.
3aBUCHUMOCTB YIJIa U YTJIOBOM CKOPOCTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBHKEHHUU. BekTop yrio-
BOW CKOPOCTH.

JAnnamuka matepuaibHOil TOYKH. 3akoHbl HbrioTona. Bropoil 3akoH Herorona. Hauanbhbie
ycioBus. Mnynbsec. MoMeHT nuMnyibca. 3aKOH U3MEHEHUSI MOMEHTAa UMITYJIbCa ¢ TEUEHUEM BPEMEHH.
MomeHT cuibl. [leuo cumbl. 3aK0H COXpaHEHU MOMEHTAa UMITYJIbCa MaTEPUAIbHON TOYKH.

Pabora mocrosiHHON cuibl. Pabota kak kpuBosiMHEHHBIN uHTerpan. Kuneruueckass sHeprus.
CBs13b npupaIieHus KWHETHYECKOU SHEPTHH ¢ paO0TOMN CHiIbl. MOIITHOCTS.

[Tonnas Mexanuueckast SHEPrUsl. 3aKOH U3MEHEHUS MTOJTHOW MEXaHUYECKOW YHEPTUU C TEUCHHEM
BpEMEHU. 3aKOH COXPaHEHHMS MOJHOW MEXaHUYECKOW SHEPTUH.

JAuHaMuKa TBepaoro rena. BpamieHue TBepAOro Teiaa BOKPYI HEIOABUKHOM ocu. MOMEHT UM-
IyJIbca TBEPAOro Tesna. MoMeHT uHepuuu. OCHOBHOE ypaBHEHHUE BpallaTEIbHOTO ABUKEHUSA. MOMEH-
Thl UHEpLMH NpocThIX Tenl. Teopema Lltelinepa. Ctatuka. Y cioBus paBHOBECHS TBEPAOIO TeElA.

Koaebanus. [lepuonnueckue konedbanus. Yacrora. [lepuoa. 'apmonudeckue xosnebanus. Am-
wmryaa u ¢gasa. uddepenunansuoe ypaBHeHHE rapMOHMUYECKHX Konebanuil. OnpeneneHne aMIuim-
TyABl ¥ HAYaJIbHOU (pa3bl KoieOaHU U3 HAYaJIbHBIX YCIIOBH.

[pyxunneiii MasTHUK. Cuna ynpyroctu. 3akoH ['yka. DHeprus n1epopMHUPOBAHHON MPYKHHBI.
YpaBHeHUE NBMKCHUS TIPYKUHHOTO MasTHUKA. YacToTa KoeOaHUi MPY)KMHHOTO MasTHUKA. DHEPTHUs
MPYKUHHOTO MAasTHUKA. 3aKOH COXpaHEHHUs 3Hepruu. dusnueckuil U1 MaTEMaTHUYECKUN MAsTHHUKH.
YpaBHEHUE IBUKEHUS.

Ob6opotHblil MasTHUK. [IpuBenennas nnuHa ¢usnyeckoro mastHuka. Llentp kauyanus. M3mepe-
HUE YCKOPEHHsI CBOOOTHOTO MaeHUSI.

CrnennanbHasi Teopusl OTHOCHTeIbHOCTH. IIpuHumMn otHOocurensHOCTH. IIpHHIMI TOCTOSH-
CTBa CKopocTH cBeTa. [IpocTpancTBo-BpemMsi MuHKOBCKOTO. MupoBasi JIMHUSL 4acTUllbl. CBETOBOM KO-
uyc. IIpeoOpaszoBanus Jlopenma. BeiBon npeodpazoBanuii Jlopenna. MatepBan. CoOCTBEeHHOE BpeMmsl.
OTHOCHUTENBHOCTh, BpeMEHU. Bpemsi xu3HM pacnanaronieics sjeMeHTapHoM wactuibl. [lapamokc
onusnenoB. [IpeobpazoBaHust CKOPOCTEH.

Pa3nen 2. MosekyasipHast pU3MKa M1 TEPMOIUHAMHUKA
Kunernyeckas Teopusi paBHOBECHOI'0 HAeaJbHOro ra3a. Konnenrpanus mosnexkyn. OyHknus
pacnpezesieHus: MOJIEKyJ B IPOCTPAaHCTBE U 10 ckopocTsM. Cpennue ckopoctu. JlaBnenue raza. Ilpu-
OJIM)KEHHOE BBIPAXKEHUE JIJIsl CPEIHET0 YMCIIa YAapOB MOJIEKYJ O CTeHKY. CBsI3b AAaBJIEHHSI CO CPEIHUM
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3HaUYEHHEM KBaJipaTa CKOPOCTH MoJIeKyJbl. OCHOBHOE ypaBHEHHE KMHETHUECKOU Teopuu ra3za Pacmpe-
nexenne Makcseiia — bonbiiMana.

TepMoguHamMuka uaeaabHOro raza. Monp BemiectBa. Yucno ABoragpo. MossipHas macca.
VYpaBHeHHE COCTOSIHUA HAcaIbHOTO ra3a. 3akoH JlanbToHa. CpenHsisi SHeprus MOJIEKYJbl. BHyTpeHHsIs
SHEprus uacalbHOTO rasza. Mzoxopuueckuit mpouecc. TermoeMKOCTh UICAIBHOTO ra3a Mpu MOCTOSH-
HOM oOBeme. Umcno creneHei cBoOOIbI MOyeKybl. PaBHopacnpenenenune sHepruu [10 crenmeHsm
cBoOoapl. M3o0apuueckuit mporecc. TemIoeMKOCTh HICATBHOTO ra3a MPU MOCTOSHHOM JABJICHHH.
N3orepmuueckuii mporecc. AauabaTHYeCKuil MpoIecc. DHTPONUS UICaTbHOTO Ta3a. DHTPOIHUS HJIe-
IBHOTO Ta3a U BTOPOE HAYaI0 TEPMOAUHAMUKH.

SIBienust mepeHoca B rasax. HepaBHoBecHbIE cOCTOSIHMS Ta3a. JIokaibHOE TEpMOAMHAMHYE-
ckoe paBHoBecue. CpemHsisi JuiHA CBOOOIHOTO mpoOera MoJyieKylnbl. [ITOTHOCTH MOTOKAa MOJIEKYII.
Huddysus razos. 3axkon duka. Koapbunuent auddysun. BeiBog 3akona duka. YpaBaenue nuddy-
3un. BszkocTh ra3oB. 3akoH Herotona. Koadduuuent Bszkoctu. BeiBon 3akoHa HeloToHA A1t CHITBI
BSI3KOTO TpeHHs. TernaonpoBoaHOCTh ra3oB. 3akoH Dypre. KoadduimeHT TemmonpoBoHOCTH.

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

Pa3nen 3. DjeKTpUYecTBO U MArHETU3M

IlocTosiHHOE 3JIeKTpHYECKOe M0JIe B BAKYyMe. DJIIEMEHTapHbIE YaCTHUIIbI, UMEIOIINE 3IEKTPU-
YECKUH 3apsi. DJEMEHTAPHBIA SJICKTPUYECKHUM 3apsAll. 3aKOH COXPaHEHHUs 3aps/ia H30JMPOBAHHOU
MaKpOCKOIMYECKOH cucTeMbl. B3auMonelicTBue AByx TouedHbIX 3apsiioB. Cuna Bzanmoaeictaus. [o-
TEHIMAJIBHASI HEPTUsl B3aUMOJACHCTBUE JBYX TOYEYHBIX 3apsAl0B. JleMCTBHE CHUCTEMBI 3apsSKEHHBIX
gacTull Ha MPpoOHBIA 3apsia. 3akoH KylmoHa v MpUHIUI Cymeprno3uiuu. HampsokeHHOCTh dIeKTpude-
ckoro nouss. 3akoH KynoHa v NpuHOHKI Cyneprno3uuuu A HanpsKeHHOCTH. [loTeHnman anekrpuye-
ckoro nojisi. 3akoH KynoHa u nmpuHOMn cynepno3uuuu A noteHurana. CoOTHOIIEHHUE, CBA3BIBAIO-
1iee HapsHPKEHHOCTH MMOJISA M NOTeHIMAIL. [ paiueHT noTeHuana.

Pabora mpu mepemenieHuu 3apsaa B MOCTOSHHOM JJIEKTpUYecKoM moje. Llupkymsius BekTopa
HaIPSHKEHHOCTU ITOCTOSIHHOTO AJIEKTpUYecKoro mnosist. CHIOBbIE JIMHUM W SKBUIIOTEHUUAIBHBIE MO-
BepxHOCTH. [I0TOK BEKTOpa HAMPSIKEHHOCTU 3JEKTpUYecKoro mnoss. [loTok BekTopa HanpsKEeHHOCTH
nmoJisi ToueqHoro 3apsna. Teopema ["aycca. [Ipumenenns teopemsl ["aycca. Dnekrpruueckoe mose oec-
KOHEYHOW PaBHOMEPHO 3apsHKEHHOM IIIOCKOCTH. DIEKTPUYECKHE MO 3apsHKEHHBIX cephl, mapa u
umrHapa. OCHOBHBIE YPaBHEHUS AJIEKTPOCTATUKH B UHTErpaibHOU (hopme.

DNEKTPUUYECKHUI JUMOIb U CO3[JaBAEMOE UM BJIEKTPUUYECKOE ToJIe. DIEKTPUUECKOE IMOJe TOYeU-
HOTO AuMnois. BeiBoa Gopmy:n ais HapsHKEHHOCTH TOJIS U MOTEHIMAaNa. DJISKTPUUECKU MOMEHT JH-
OJISL.

DJIeKTPUYECKoe 10Jie B JUIIeKTPUKAX. [[onspHbie 1 HENOIAPHBIE MOJEKYIbI. DIEKTPUIECKHUI
MOMEHT MOJIEKYJIbI. JIUIOIb BO BHEITHEM 3JIEKTPUUECKOM IIOJIE.

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

IIpoBOAHUKH B MOCTOSAHHOM 3JIEKTPH4YECKOM moJjie. Hocurenu 37eKTpUYEcKoro Toka. JJeK-
TpocTaThueckass MHAyKUus. MHaynupoBaHHble 3apsiabl. PacnpeneneHue 3apsiioB B U30JIMPOBAHHOM
npoBoHUKE. [IoBepXHOCTHAs MIIOTHOCTH 3apsaa. [IocTosiHHOE AnEeKTpUYecKoe Moje B MU30JIMPOBAH-
HOM MPOBOAHUKE. ['paHUYHbBIC YCIOBUS HA MOBEPXHOCTU IIPOBOJHUKA. DIEKTPUUYECKAS] EMKOCTDb 3apsi-
KEHHOTO IPOBOJHMKA. EMKOCTH NpPOBOISALIErO HIapa, OKPYKEHHOTO OJHOPOIHBIM JIUAJIEKTPUKOM.
DHeprus 3aps>KEHHOT0 MTPOBOIHUKA.

Konnencaropsl. Hanpspokenne. EMkocTs koHnmeHcaropa. [Tnockuii konaeHcatop. BeiBoa hopmy-
JIbI 1711 EMKOCTH TJIOCKOT'O KOHJIEHCATOPa, 3aM0JIHEHHOTO OJJHOPOIAHBIM JUAJIEKTPUKOM. DHEpPrus 3a-
PSKEHHOTO KOHJAEHcaTopa. BhIBoJ (GopMyinbl Uisi SHEPruu 3apsDKEHHOTO KOHJEHcaTopa. DHeprust
3IEKTPUYECKOTO TOJIS B INIOCKOM KoHJieHcaTope. [InmotHocTs sHeprun. CoeTMHEHHs] KOHASHCATOPOB.

daekTpudecKuil TOK. TOK MpOBOAMMOCTH U KOHBEKTUBHBIN TOK. BekTop miotHocTH TOKa. Cu-
na Toka. BeiBog (opmysibl, CBSI3BIBAIONICH IUIOTHOCTH TOKA M CPEIHIOID CKOPOCTH HOCHUTEIECH TOKa.
3akoH coxXpaHeHHs 3apsaa. BeIBo ypaBHEHUST HEMPEPHIBHOCTH. 3akoH OMa JyIsl ydacTka 1enu B qud-
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(bepeHanbHON U MHTErpalibHOM (opmax. BeiBo 3akona Oma it yuyactka nenu. CoeinHeHHUs Tpo-
BOAHUKOB. [I1OTHOCTh KOHBEKTMBHOTO TOKa B 3apsHKEHHOM IIMUIMHIpPE, BpalIaroleMcsi BOKPYT co0-
CTBEHHOU OCH.

Croponnue cwibl. PaboTa CTOPOHHHMX CHJI TIPHU MEPEHOCE HOCHUTEIS TOKA. DIICKTPOIBHIKYINAS
cwia. HampsokeHne Ha HEOTHOPOAHOM ydacTke Ienu. 3akoH Oma AJi1 HEOJHOPOIHOTO y4acTKa LIETH.
3akon Oma mis moaHo# nenu. [IpaBuna Kupxroda n npumep ux npumenenus. 3akon Jxoyins — JIeH-
na B auddepeHnnanbHoi U UHTErpanbHol (opmax. MOLTHOCTh TOKA W y/AeTIbHAass MOLIHOCTh TOKA.
BriBoa 3akon J[xxoyns — Jlenna.

Lens, cocrosmas u3 KOHAEHCATOpa U MPOBOAHMKA. 3aBUCUMOCTb OT BPEMEHHU TOKA B IIENH U 3a-
psilia Ha KOHAEHcaTope. 3a/1a4a O TOKE YTEUKH KOHJIEHCAaTopa.

ITocTosiHHOe MarHUTHOe MoJie B BakyyMe. 3akoH buo-Casapa-Jlaniaca u npuHIMI CyNepIo-
3UIUU. MarHuTHOE NoJIe KPyroBOro Toka. MarHuTHas MHAYKIUSA B LEHTpPE BUTKA. Pacuer mHAyKIun
MarHUTHOTO MOJIsI KPYrOBOTO TOKA HAa OCH BUTKA. PacueT MHIYKIMU MarHUTHOTO MOJIsi HA OCH COJICHO-
1J1a KOHEYHOU IIMHBl. MarHuTHOE MoJie IPSIMOTO OTPE3Ka C TOKOM.

[ToTok ¥ UUPKYASAIUSA BEKTOpA MATHUTHOM MHAYKIMU. OCHOBHBIE YPAaBHEHUSI TEOPUU MOCTOSH-
HOTO MarHUTHOTO MOJI B UHTErpasibHOM (popme. MaruuTHoe nojie 6ECKOHEYHO JJIUHHOTO COJICHOUAA.
MaruuTHO€E 1moJie mpsAMOro Toka. B3zaumozaencrsue ToOkOB. MarHuTHOE MoJIe 3apsKEHHOTO LHIIMHPA,
Bpallaronerocss BOKpyr coocTBeHHo# ocu. OnpeneneHue equHUIbI Crutbl Toka B cucteme CU. Borunc-
JICHUS DJIEKTPUUYECKON U MarHUTHOM MOCTOSIHHBIX. VX CBSI3b €O CKOPOCTHIO cBeTa. BeiBon nuddepen-
LHAJBHBIX YPABHEHUN TEOPHUH IMOCTOSTHHOTO MarHUTHOT'O MOJIS.

JeiicTBMe MAarHMTHOIO MOJIA HA 3apsiAbl M TOKU. MardHutHoe noje. MarauTHas UHAYKUUS.
CunoBeie TuHUM MarHUTHOTO oJist. Cuna Jlopenua. JIBuxkeHne 3apsiK€HHONW 4acTULBI B OJTHOPOJHOM
Y TIOCTOSIHHOM MarHUTHOM ToJie. BbIBOJ ypaBHEHUN ABMKEHUS U UX pelieHue. JBrKeHue BJI0JIb CU-
JIOBOM JIMHMM. J[BH>KEHHE MO OKPYKHOCTH. 3aBUCHMOCTh PaJNyca OKPY>KHOCTH OT CKOPOCTH JBUXKE-
HUs 4acTULBL. JIBrykeHue 110 BUHTOBOM JInHMM. IIar u paguyc BUHTOBOM JIMHUM. [[BHKEHUE 3apsyKEH-
HOM YaCTHIIBI B JICKTPUIECKOM M MarHUTHOM moyisix. D¢ ekt Xoimna. OnpeneneHrue OTHOIICHUS 3a-
psiaa 3IEKTPOHA K €T0 Macce METOJIOM MarHETPOHa.

JlelicTBME MarHUTHOTO TOJISl HA MPOBOAHUK ¢ ToOkOM. Cuna Amnepa. KoHTyp ¢ TOKOM B MarHuT-
HOM I10J1e. MarHuTHbI MOMEHT.

JJIeKTPOMAarHUTHasi MHAYKUUA. MarHuTHBIA MOTOK Y€pe3 MOBEPXHOCTh, HATSAHYTYIO Ha KOH-
Typ. 3akoH Papanes u npasuio JleHna. DieKTpoABHXKyIas cuila HHAYKIUKU. 3akoH dapanesd u coort-
BETCTBYIOIIlEE €My ypaBHEHHE MakcBemia. DJIEKTPOABHKYILAs CUJla B MPOBOJHUKE, IBHXKYLIEMCS B
MarHuTHOM noJjie. CaMOMHAYKIUS. DNEKTPOABIIKYIIAs CHJIa CAaMOMHAYKIMU. HAYKTUBHOCTh KOHTY-
pa. Llens, cocrosimas U3 NpOBOJIOYHOM KAaTYIIKH M MPOBOJHUKA. 3aBUCHUMOCTh CHJIbI TOKA B LIEMH OT
BPEMEHM. DHEPIUsl MarHUTHOIO IO B KaTylike. BuxpeBoe anekrpuueckoe nose B cojaeHoune. 1n-
JNYKTUBHOCTBH COJICHOMJA. DHEPIrusi MarHUTHOTO MOJI B 3alIOJIHEHHOM BeIeCTBOM cosieHoue. 11not-
HOCTb DHEPIrUU MarHuTHOTro noiisd. Toku Dyxko.

DJIeKTPOMarHuTHhle KojebaHus. ['apmonmdeckue kosneOanus. KonebarenpHbIN KOHTYp, CO-
CTOSAIIUI U3 KOHACHCATOpa U KATYIIKH MHIYKTUBHOCTU. BBIBON ypaBHEHUs KojeOaHUN HANPSKEHUS
Ha 00KJIaJIKax KOHAEHCcaTopa. 3aBUCUMOCTH OT BPEMEHHU CUJIbI TOKA B KOHTYpE, HAMPSKEHUs U 3apsiaa
Ha OOKJankax KoHjaeHcaropa. Yactota konebanuii. @opmyna TomcoHna. DHeprusi KonebGaTeabHOTrO
KOHTYpa. 3aKOH COXpPaHEHHUsI SHEPTHH.

DJIeKTPOMarHuTHOe MmoJie. YpaBHeHHs MakcBelia B MHTETpaJbHOW U nuddepeHnuantbsHon
dbopmax. [ImoTHOCTH TOKa cMenieHus. Bektop YMoBa — [loiitrHra.

Pasznea 4. OnTuka
BosHoBasi onTuka
HNurepdepenuns. CiioxxeHue BOJIH U KoJIeOAaHUN. AMIUTUTY/a CYMMBI IByX TAPMOHHYECKUX KO-
nebanuii. MurencuBHocTh. Korepentnocts. HTEpdepeHIys cBeTa OT ABYX TOYEYHBIX HMCTOYHHUKOB.
HNuTtepdepenninonnas kaptuHa. PacmpeneneHne MHTEHCUBHOCTH CBeTa Ha 3KpaHe. MHTepdepeHius
IBYX IJIOCKUX BOJH. IHTEpdepeHnns cBeTa B TOHKUX IJIeHKax. IHTepdepomeTps.



Judpaxuus. [Tpunmun [Nolirenca — @peHens U NpuHUKN cyneprno3uuy. ['padpudeckuit MeTos
CJIOKEHUS TapMOHMYECKHX KojieOaHui. J{udpakius cBera Ha KpyrioM OTBepcTUH. 30HBI Dpenens.
Hudpaxius csera Ha nucke. Judpakuus Opaynropepa. Audpaxmus ceera Ha menu. Judppakunon-
Has pemeTka. JudpakunonHas pemierka Kak CleKTpaabHbIi Mprodop.

Ioasipu3anms cBera. DIIMNTHYECKAs U JUHEHHAsT MOJISpU3ALMS dJIEKTPOMAarHUTHON BOJIHBL.
Bosna, nonsipuzoBaHHasg 1o kpyry. EcTecTBEeHHBIN, TOJSPU30BAHHBIN U YaCTUYHO MOJISPU30BAHHBIN
ceT. Crenenp noispusanuu. Ilonspusanus ceera npu OTpaKEHUU U IpeIoMiIeHUH. Yroua bprocrepa.
[Tonstpu3anus cBeTa IpHW JBOMHOM JydenperaomiieHnn. 3akoH Mamoca. HTepdepeHIus moispru3o-
BAHHBIX JIy4YeH.

KBanTroBas ontuka

TenioBoe u3iaydeHue. B3aumonelcTBUE H3IYy4EHHUS C BEIIECTBOM M €0 XapaKTEPUCTUKHU.
DHepreTuveckas CBeTUMOCTh. McmyckarenbHas ciocooHocTh. [lormomarenpHas cnocodHocTh. OcBe-
LIEHHOCTh IIOBEPXHOCTH M30TPONHBIM M3IydeHHeM. [II0THOCTh 3HEeprun n3nydeHus. 3aKOHbl paBHO-
BECHOT'O TEIUIOBOTO M3nydeHus. 3akoH Kupxroda. @opmyna [lnanka. 3akon Credana — bonapimana.
3akoH cMmenieHus: Buna.

®otoHbl. DoToHbl. UMmysbc u 3HEprUs Gporona. dorodddext. BoaprammnepHas xapakTepucTu-
Ka BaKyyMHOTO (hoTodnemenTa. 3akoHbl ¢orodddexra. TopMO3HOE PEHTreHOBCKOE M3NydeHue. Dd-
dext Komnrona. /laBnenue cBera. OnbiTel JleOeneBa. JlaBnenue myvka cBera.

Paznea S. AtomHas puzuka

BopoBckas Tteopust atoma. Criektp usnydeHus aroma Bogoponaa. @opmyna bansmepa. [Inane-
TapHas monenb atoma. OnbeiTel @panka u ['epuia. Teopus Bomopoaonomodonoro nona. Ilocrynarer bo-
pa. CxopocTh U panuyc opOuTHI neKkTpoHa. CHeKTp SHEprHid 3JeKTpoHa. Y poBHU 3Hepruu. Mcmycka-
HUE U MOTJIOIIEHNE CBETA ATOMOM.

OcHoBBI KBaHTOBO#HI MexaHMkHM. KopmyckynsipHO-BOJIHOBOM nayanusM. Bosnbl ne bpoitns.
®opmynel 1e bpoins. Iudpakmnus 31eKTPOHOB M HEHTPOHOB B KpucTayuiax. BomHoBas GyHKIUA | ee
cmbici. YpasHenue lIpenunrepa. Bosnna ne bpoins kak pemenue ypasHenue lllpenunrepa st cBo-
0omHOM yacTuibl. HeompeneneHHOCTH KOOpAUHATH U UMITyJIbca. COOTHOIIIEHUE HEOTIPEACIICHHOCTEH.
VYpasuenue Lllpeaunrepa 1uist crailmOHApHBIX COCTOSIHUM. CIIEKTp SHEPTHM.

Crtpoenue atoma. ATOM BOAOpPOJa B KBAHTOBOM MexaHUKe. CIEKTp SHEPruid AJIeKTpOHA. DHEp-
reTuueckrue ypoBHU. [loTeHIMANbI BO30YXACHUS U HOHU3alMU aroma. [IpocTpaHCTBEHHOE KBaHTOBA-
Hue. KBantoBeie uncia. CpaBaenue ¢ teopueit bopa. 'mpomarautHoe otHomeHue. CIiuH 3J1€KTPOHA.
MHOTr03JIeKTpOHHBIE aTOMBI. DJEKTPOHHbIE KOHGUrypauuu. llepuoauueckas cucTemMa 3JIEMEHTOB
MenneneeBa. DnekTpoHHbIE 000710ukH U cion. [Ipunanun [laymu. Onsit llTepna u 'epnaxa. Dddexr
3eeMaHa.

®u3uka aToMHOro siapa. CoctaB M XapaKTEPUCTUKU aTOMHBIX siiep. CaMOnmpoOU3BOJIbHBIN pac-
1aJ] 4YacTULBL. Y CIIOBUE CaMONPOU3BOJIBHOIO pacnasa. JHEprus cBA3M. Y AenbHas sHeprus cpssu. Ka-
nenbHasi MoJienb siapa. BeiBon Gopmysibl, onuchiBaromiel 3aBUCUMOCTh yI€IbHOW 3HEPTUU CBSI3U OT
MaccoBOro yucia. PainoakTMBHOCTh. 3aKOH PaJMOAKTUBHOIO pacnaja. SaepHble peakiuu.

4.2. ConepxaHue JeKI Ui

No Kparkoe comepskaHue JIEKITHi Koxn-80
n/o p P JacOB

1. | BBenenne. KunemaTuka MaTepuaabHOil TOUKH U BPAIIATEIbLHOTO IBUKEHUSI. 2
[Tpenmet u 3amaun Kypca ¢puzuku. Ou3nka Kak OCHOBA €CTECTBEHHOHAYYHBIX 3Ha-
HUil. CBsi3b (PU3MKHU C CENBCKOXO3SHCTBEHHBIM IPOHM3BOJICTBOM. Poib ¢usuku B
oXpaHe okpyxkatromei cpeapl. CTpykTypa Kypca GHU3uKH.

MexaHuueckoe ABM)KEHHE U €ro OTHOCHUTENbHOCTh. Ilepememenue u myth. Cko-
pocTh, yckopeHue. PaBHOMepHOE MNpSIMOJIMHEHHOE NBHXKEHHUE. PaBHOYCKOpEeHHOE
IPSIMOJIMHENHOE ABM)KEHHE. YTIJIOBOE INEPEMEILEHUE, YIVIOBas CKOPOCTh, YIJIOBOE
ycKkopeHue. PaBHOMepHOE NPSIMOJIMHEHOE JBH)KEHUE. PaBHOYCKOpEeHHOE Bpalia-
TEIbHOE ABM)KEHUE




JAnHaMuKa MaTepraabHOH TOYKH U BPalllaTeJbHOI0 ABHKEHHS.

3axonbl HeroToHa. B3aumogeiicTBue ten uepes nose. Bunabl cuin B MeEXaHUKe.
OuncTka ceMsH 1Mo Kod(PUIUEHTY TPEHUS.

ITonaTre MoMeHTa cuibl. MOMEHT HHEPLIMU U MOMEHT UMITYJIbCa TBEPAOro Tena. 11
3akoH HproToHa 171 BpamarenbHoro asrxeHusa. Kunernueckas sneprus. Teopema
[ reiinepa. @opmymsl paboTsl, MoTHOCTU. CBSI3b padOTHI ¢ KHHETUYECKOUN dHEPTH-
eii. CpaBHEHME NOCTYNATENbHOIO U BPAILATEIBLHOTO ABUKEHUS 110 KUHEMATHKE,
JMHAMHKE, 3aKOHAM COXpaHEHMUSI.

Mexannuyeckue KoJjie0aHusi M BOJHbI. ['apMOHMUeCKHe KoJieOaHUsI M UX ITapaMeT-
pbl. CMmeleHne, CKOpoCTh, YCKOPEHHE NMPU TApMOHUYECKOM KOJIe0aTeIbHOM  JIBH-
kenuu. [lomHash SHeprusi TapMOHWYECKHX KoJieOaHWU. MasTHUKU (NMPY>KUHHBIN,
¢u3nueckuii, MaTeMaTU4eCKuil). YNHpyrue TrapMOHHUYECKHE BOJIHBI (YpaBHEHHE
BOJIHBI, (pa3oBasi CKOPOCTh, AJIMHA BOJHBI, BOJIHOBOE YHUCIIO).

OcHoBbl TepmoauHamMuku. Ilepsoe Hauano tepmonuHamuku. llpumenenue Ilep-
BOI'0 3aKOHAa TEPMOJUHAMUKHU K Pa3IMYHBIM H30mpolueccaM. AnuabaTHbIN Mpolecce.
Huxn Kapno. KI1JI TeroBoit MmammHsbl.

DIeKTPOCTATHKA. 3aKOH B3aWMOJICUCTBUS 3apsiioB. DIIEKTPUUYECKOE TOJIE U €ro
XapaKTepucTUKU. PaboTa mo nepeMenieHnio 3apsijia B 2JIEKTPUIECKOM TIOJIE.

MarnuTHoOe moJjie 1 TOK. MarHuTHoe 1moJie, ero CBOMCTBa U XapaKTEPUCTUKHU. 3a-
koH Amnepa. Cuna Jlopenna. BnusHue MarHUTHOTO MOJIsi HA OMOJIOTHYECKHE 00b-
€KThI.

I'eomeTpnueckass U BOJHOBas onTuka. OTpakeHue, MPeIoMIICHUE, MOTJIONICHUE
ceera. Jlucnepcus cBera. Untepdepentus ceera. Judpaxmus ceera. [lomspuzamms
CBETa.

AtomHas u sinepHasi ¢pusuka. Crpoerue aroma. OnbiT Pesepdopma. KBantoBbie
noctynatel bopa. Moaens aroma Bogopona no bopy. Ctpoenue aTomMHOro sjapa.
PanroakTUBHOCT. 3aKOH paJuoaKkTHUBHOIO pacnana. EcrecTBeHHass U MCKYCCTBEH-
Hasl paJIMOAKTUBHOCTD. S /IepHbIC peaKIIvH.

HToro
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4.3. Copepxanue Ja00pATOPHBIX 3aHATHI

0/

HaunmeHnoBaHue 1a00paTOpHBIX 3aHATHN

Koa-Bo
4acoB

BBoansiit uncrpykraxx no Th. Onpenenenue norpemHoctel nsmepennii. Onpeze-
JICHHE TUIOTHOCTH TeJl MPaBHJIbHOM reoMeTpruIecKoi (hopMel

M3yuenne rapMOHUYECKHX KOJIeOaHUI ¢ TOMOIIBIO NPY>KUHHOTO MasiTHUKA

W3ydyeHue 3aKoHa COXpaHEeHMsI U TPEBPAICHHs] SHEPTUU

OmnpeneneHre MOMEHTA HHEPIIMH METOJIOM KPYTHJIBHBIX KOJIeOaHH

Onpe/:[eneHI/Ie OKBUBAJICHTHOT'O COITPOTHUBJICHUS IIPH IMOCICAOBATCIIEHOM U ITApaJIICiib-
HOM COCAMHCHUAX

Omnpenenenne moayis KOura merogom nedopmanmn u3ruda

Omnpenenenne GoKyca U ONTHYECKOHN CHIIBI COOMPAIONICH U PacCenBaIOIEH JIMH3BI

© |No| v s (Wi

Wzydenue sapneHust [UPpakuy U U3MEPEHUE IJTHMHBI CBETOBOM BOJHBI C TOMOILBIO
T (HPaKITMOHHON PEIIETKH

N NN DN (NN

Hroro

[
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4.4. Copepxanue NPaKTHYECKHX 3aHATHH

/o

HanmeHnoBaHue nmpakTUYECKUX 3aHITUI

Koma-Bo
4acoB
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KunemaTuka npsMOJIMHEHHOTO ABMKEHHSI MAaTEPUAIBHON TOUKHU

JluHaMuka ABU>KEHUS TEJ 110 HAKJIOHHOM TJIOCKOCTH

JlnHamMuKa IBUKEHHS CBA3aHHBIX TEJ HUTHIO, IEPEKUHYTOM Yepe3 HEBECOMBIM
OJIOK.

KunemaTtnka u TuHaMHuKa TapMOHUYECKUX KOJICOAHMIT

IlepBblil 3aKOH TEPMOAVMHAMUKHY U €r0 IPUMEHEHHE K PA3JIMYHBIM U30IIpOLIECCam

DJIEKTPOCTaTUKA

OnTtuka

Sl Pl PN Rl F ol ISR S e

Snepnas ¢puznka

NN NN DN NN

Hroro
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4.5. Buabl u coJep:KaHue caMOCTOSITEIbHON padoThl 00y4YaloUIuXCcst

4.5.1. Buasl caMOCTOSTENHFHON pabOThl 00YJIArOIITUXCS

Bunbl camoctoaTensHONH paboThl 00yJarOmUXCst KomnuectBo yacos

[ToaroroBka K MPaKTUYECKUM 3aHATUIM 20

[ToaroroBka K 7a00paTOPHBIM 3aHATHUSIM U K 3aLIUTE JIAOOPATOPHBIX paboT 20

IToaroroBka K MpOMEXKYTOYHOM aTTECTALUK 20

Hrtoro

60

4.5.2. ConepxaHue caMOCTOSTEIIbHONW pabOThI 00yUYatOIIHUX CS

HaunmenoBanue TeM 1 BOpocoB

Koi-Bo
4acoB

Kuneruveckasi Teopusi pABHOBECHOT0 HJeajJbHOro rasa. Konuenrpauus mo-
nekyn. OyHKIUS pacupeeseHUus: MOJIEKYJ MPOCTPAaHCTBE U 10 ckopocTsiMm. Cpen-
HUe ckopocTH. JlaBnenue raza. [IpuOnmkeHHOE BBIpAKECHHE ISl CPETHETO YHCTa
yAapoB MOJIEKYN O cTeHKYy. CBs3b JaBJICHHUS CO CPEJHUM 3HAYCHHEM KBajJpaTa
CKOpOCTHU MoOJIeKyJbl. OCHOBHOE ypaBHEHUE KMHETHUYECKOM Teopuu rasza Pacmpe-
nexenne Maxkcseiia — bonbiiMana.

12

TepmoauHamuka uaeaabHoro raza. Mois Bemecrsa. Uucno ABoragpo. Mossp-
Hasl Macca. YpaBHEHUE COCTOSIHUS HAeaIbHOTO Ta3a. 3akoH [lanproHa. Cpennss
JHEPIUs MOJIEKYJbl. BHYTpEHHSS DJHEprus HACIbHOro rasa. M3oxopuueckuit
nporecc. TenaoeMKocTs UEaTbHOIO ra3a MpU MOCTOSHHOM oObeme. Yucno cre-
neHei cBoOoxbl Mosiekyibl. PaBHopacnipenenenue suepruu 110 crenensm cBoOo-
1wl M300apuueckuii mporiece. TermmoeMKOCTh UIeadbHOTO Ta3a MPU MOCTOSHHOM
nasneHun. Mzotepmuueckuit npouecc. AnuabaTudeckuil mporecc. DHTPONUs uie-
QJIBHOTO Ta3a. OHTPONHs NICAIBHOTO Ta3a U BTOPOE HAYaJI0 TEPMOIUHAMUKH.

12

JuexkTpuyeckuii Tok. Cuna Toka. BeiBog GopMyibl, CBA3BIBAIONIEH TIOTHOCTH
TOKA U CPEJIHIOI0 CKOPOCTh HOCHUTEJIEH TOKA. 3aKoH coxpaHeHusl 3apsaaa.CoelnHeHus
IIPOBOJHUKOB. [IIOTHOCTE KOHBEKTUBHOIO TOKAa B 3apsUKEHHOM LMIMHJIpE, Bpa-
IaroeMcs BOKpyr cooctBeHHOM ocu. CTopoHHME cHiibl. PaboTa CTOPOHHUX CHII
IpU TEpPEeHOCE HOCUTENsd ToKa. OJIEeKTpoABWXKyllas cuwia. Hanpskenue
Ha HEOJHOPOJHOM yyacTKe Lenu. 3akoH Oma ajs mosiHo# nenu. MomHocTs TokKa
" yACJIbHAad MOITHOCTH TOKaA.

12

JelicTBMe MATHUTHOIO 1OJIA HA 3apAAbI M TOKH. MarautHoe nosie. MarautHas
nHAyKIua. CUiioBble TUHUU MarHUTHOTO nojia. Cuna Jlopenua. [[Buxenue 3aps-
JKEeHHOU YaCTHULbI B OJHOPOAHOM H IMOCTOAHHOM MArnvuTHOM IIOJIC. I[BI/I)KGHI/IG
B/IOJIb CWJIOBOM JWHUM. JIBMIKEHHE M0 OKPYKHOCTH. 3aBHCHMOCTH pajuyca

12
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OKPYKHOCTH OT CKOPOCTH JIBM>KEHMS YacTHULbL. J[BM>KEHHE 1O BHUHTOBOMW JIMHUM.
[lar wpaguyc BUHTOBOM JIMHUM. [I[BH>KEHME  3apsODKEHHOM — 4aCTULBI
B 2JIEKTPUYECKOM WM MAarHUTHOM MNoJsAx. OmnpeneneHne OTHOLIEHUsS 3apsaa dIIeK-
TpOHA K €ro Macce METOA0M MarHeTrpoHa. /[eficTBre MarHUTHOTO OIS

Ha MPOBOJHUK ¢ TOKOM. Cuna Amnepa. KoHTyp ¢ TOKOM B MarHUTHOM Moje. Mar-
HUTHBIA MOMEHT.

5. OcHOBBI KBAHTOBOI MeXaHUKH. KOpyCKyIapHO-BOJHOBOW Ayanu3M. BomHbl e
Bpotins. ®opmynsr ge bpoitns. Judpakuus 31eKTpOHOB U HEHTPOHOB B KPHCTA-
nax. BoaHoBas ¢pyHkiusa u ee cmbici. YpapHenue llpenunrepa. Bonna ne bpoii-

75 Kak pemenue ypaBHenue lllpeaunrepa st cBoOonHON vacTuubl. Heompene- 12
JICHHOCTH KOOPAMHATHI U uMnyJjibca. COOTHONIEHWE HEOMpPEACICHHOCTEH. YpaB-
Henue llIpenunrepa nis crauMoHapHbIX cocTOsiHUM. CIEKTp SHEPruil.

HTtoro 60

S. YueOHO-MeTOAHYeCKOe o0ecnedeHrne cCaMOCTOATEIbHOI padoThl 00y4ar0IMXCs

YyebHO-MeToanueckue pa3pabotkn mMeroTcss B Hayunoit 6ubmmorexke ®I'BOY BO HOxHo-
VYpaneckuii 'AY:

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

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

2. Kunematuka [ DIeKTpOHHBIN pecypc] : METO/. yKa3aHusl Il MPAKTUYECKUX U CAMOCTOATEIbHBIX
pabot no ¢usuke / coct. C. C. benoycona ; FOxno-Ypanbckuit 'AY, MUHCTUTYT arpo3KoIOTUN .—
Muacckoe: IOxuo0-Ypansckuii [AY, 2017 .— 28 c. : un., Tadn. — C npwit. — bubnuorp.: c. 26 (6
Ha3B.) .— 0,5 MB .— JlocTyIl U3 JIOKaJILHOM CETH

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

3. DnekTpocTathka [DNeKTPOHHBIN pecypc] : METOMA. YKa3aHUs JJIsl BBITTOJTHEHUS MPAKTUYECKUX U Ca-
MOCTOSITENBHBIX paboT no ¢usuke / coct. C. C. benoycosa ; KOxno-Ypanbckuit 'AY, UacTuTyT ar-
poakosiorun .— Mmuacckoe: FOxxno-Ypanbckuii 'AY, 2017 .— 50 c. : w1, Tabn. — bubnuorp.: c. 47
(5 ma3s.) — 0,8 MB .— Jloctyn u3 nokanpHou cetu MAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf .— [loctym u3 cetn MHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf

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

6. ®oHJ OLIEHOYHBIX CPEICTB /sl MPOBeIeHUs
MPOMEKYTOYHOH aTTeCTAIMU 00y4A0IIMXCH

Jlnst ycTaHOBJIEHUSI COOTBETCTBUSI YPOBHS MOATOTOBKM oOydaromuxcsi TpeboBanusim OI'OC
BO pa3paboTtan (oHII OLIEHOYHBIX CPEICTB JUISI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M IPOBEICHUS
MIPOMEXYTOUHOM aTTecTanuu o0y4arommxcs no aucuuruinie. GOoHA OLEHOYHBIX CPEACTB MPECTaB-
neH B [Ipunoxenun.
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7. OcHOBHAs M IONOJHHUTEJbHAS YUeOHas1 JInTepaTypa, Heo0XoauMmast
AJISl OCBOCHMS AU CHHMILIUHBI

OcHOBHas W JONOJHUTENbHAS yueOHas nuTeparypa umeercss B Hayunoii OnbmmoTeke u 3iek-
TpoHHOH MH(pOpMarmoHHo-o0pazoBaTensHOl cpeae PI'BOY BO IOxno-Ypansckuii [AY.

OcHoBHas1 InTepaTypa
1. I'paboBckuii, P.1. Kypc dusuku [DnexTpoHHslii pecypc] : yued. mocodre — IIEKTPOH. aH. —
Cankr-IlerepOypr : Jlans, 2012. — 608 c¢. — Pexum goctyna: https://e.lanbook.com/book/3178
2 I'pabosckuit, P.1. COopHuK 3a1a4 o pu3uke [DIeKTpOoHHBIH pecypc] : yaeb. mocodue — DIek-
TpoH. naH. — Cankrt-IletepOypr : Jlanp, 2012. — 128 c. — Pexxum pocryna:.
https://e.Jlanbook.com/book/3899

JonoaHuTebHAS IUTEPAaTypa
1. Kanamaukos, H.I1. ®usuka. IHTEpHET-TecTUpOBaHUE 0Aa30BBIX 3HAHUM [ DIEKTPOHHBIN pecypc] :
yue6. mocobue / H.IT. Kamamuukor, H.M. KoxxeBHrkoB. — DnektpoH. gan. — Cankt-IletepOypr :
Jlanb, 2009. — 160 c. — Pexxum noctyna: https://e.lanbook.com/book/172
2. Kypb6aues, 10.®. ®usuka : yuebHoe nocodue / F0.®. Kypbaues. - M. : EBpazuiickuii OTKPBITHIH
uHCTUTYT, 2011. - 216 c. - ISBN 978-5-374-00523-3 ; To xe [DnexTponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=90773
3. by3ynosa, M. 0. ®u3uka : yuebnoe nocodue / M. FO. Byzynosa, B. B. bonner. — Upkyrck : Up-
kyrckuit 'AY, 2019. — 96 c. — TekcT : anmekTpoHHbI# // JIaHb : 371eKTpOHHO-0MOIMOTEeYHAsI CHCTEMA.
— URL: https://e.lanbook.com/book/133361
4. JIro6as, C.U. ®usuka : kype aekuuii / C.W. Jlro6as ; CTaBpOmoIbCKUi TOCYIapCTBEHHBINA arpapHbIi
yHuBepcuteT. — CtaBponosib : CTaBpONOJbCKUNA TOCYAApCTBEHHBIM arpapHblii yHUBepcuteT, 2015. —
141 ¢ : oTabnm., rpad., cxeM., Wil — Pexmm goctyma: 1o  TOAMNHCKE.  —
URL.: http://biblioclub.ru/index.php?page=book&id=438720

8. Pecypchl nHPpOPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «HTepHeT», HEOOX0AUMbIE
JJIS1 OCBOCHMS IU CIUTLTHHBI

1. EnnHoe OKHO IOCTyMa K y4eOHO-METOUYECKUM pa3padoTkaM https://roypray.pd
2. 9BC «Jlanb» http://e.lanbook.com/

3. Yuusepcurerckas o6mommoreka ONLINE http://biblioclub.ru

4. Hayunas anektpoHHast Oubnuoreka «eLibrary» http://elibrary.ru

9. MeToauveckne yKazaHus JJsl 00yYAKOIIHUXCS M0 OCBOEHHUIO TUCIIHIIIMHBI

YyebHO-MeToANYeCcKuEe pa3padoTKu MMEroTcs B HayuHoit OnbimoTeke M 3JIeKTpOHHON HMH)OP-
MarmoHHo-o0pazoBarensHoi cpene PI'BOY BO I0xHo-Ypanbckuit [AY:
1. JInnamMuka. 3aKOHbI COXpPAaHEHHUS B MEXAHUKE [ DJIEKTPOHHBIN pecypc| : METOI. YKa3aHHs IJIsl BbI-
MIOJIHEHUS IPAKTHYECKUX M CAMOCTOSITENBHBIX paboT mo ¢usuke / coct. C. ¢. benoycosa ; KOxHo-
Vpansckuii 'AY, UactutyTt arposkosoruu .— Mmuacckoe: FOxno-Ypansckuii 'AY, 2017 .— 44 c. :
ui., Tabn. — bubnuorp.: ¢. 42 (9 Ha3zs.) .— 0,6 MB .— JlocTyn U3 JIOKaabHOI ceTH
M ADhttp://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf .— JlocTym u3 cetu MHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf
2. Kunematuka [ DIeKTpOHHBIN pecypc] : METO/I. yKa3aHUsl ISl MPAKTUYECKUX U CAaMOCTOATEIbHBIX
pabot no ¢usuke / coct. C. C. benoycona ; FOxno-Ypanbckuit 'AY, UHCTUTYT arpo3KOIOTUN .—
Muacckoe: IOxuo0-Ypansckuii [AY, 2017 .— 28 c. : un., Tadn. — C npwit. — bubnuorp.: c. 26 (6
Ha3B.) .— 0,5 MB .— JlocTyIl U3 JIOKaJIbHOU CETH
MAD http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf .— Jloctym u3 cern MHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf
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3. DnekTpocTaTuka [DNIeKTpOHHBIN pecypc] : METO/I. yKa3aHUsl Jisl BHITTOJIHEHHS MPAKTUYECKUX U ca-
MOCTOSITENBHBIX PaboT no ¢usuke / coct. C. C. benoycosa ; IOxuo-Ypansckuii 'AY, UactutyT ar-
poakosnorun .— Muacckoe: FOxHo-Ypansckuit TAY, 2017 .— 50 c. : un., Tabn. — bubmumorp.: c. 47
(5 Ha3B.) — 0,8 MB .— Jloctyn u3 JokaapHOM cetu MAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf .— JlocTym u3 cetu Murepuer.
http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf

4. TIocTOSIHHBIN 3JIEKTPUUECKHI TOK [DIEKTPOHHBIN pecypc] : METO/. yKa3aHUsl Jisl BHITOJIHEHUS
MPAKTHYECKUX U CAMOCTOSTENBHBIX paboT no ¢usuke / coct. C. C. benoycosa ; FOxHo-Y panbckuii
I'AY, Uuctutyt arposkonoruu .— Muacckoe: FOxuo-Ypansckuit AY, 2017 .— 44 c. : wi., Tabn. —
bubmuorp.: c. 41 (7 naszs.) .— 0,5 MB .— Jloctyn u3 nokanbpHoM cetn UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf .— JlocTym us cetu MurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJb3yeMble IPH OCyleCTBJIEHUH 00Pa30BaTeILHOTO
npoiuecca no JMCUMILUINHE, BKJIKYAs MepeYyeHb NPOrpaMMHOro odecredeHust u
HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit OubamoTexe ¢ TepMUHAIBHBIX CTAHITMHN MPEIOCTaBIAETCS JOCTYN K 0a3aM TaHHBIX:
- Un¢popmanmonno-cnpaBoynas cucrema 'OCToB Texskcnept http://www.cntd.ru.

[IporpammHoe obecnieueHue:

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

-ITO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIutieH3HOHHBINA JOTOBOP
Ne 11354/410/44 ot 25.12.2018;

-ITO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIutieH3HOHHBIN JOTOBOP
Ne 008/411/44 ot 25.12.2018,;

-ITO WinPro 10 SNGL Upgrd OLP NL Acdmc, JIunen3zuonnsiii goroop Ne 008/411/44 ot
25.12.2018

-AntuBupyc Kaspersky Endpoint Security npns  OusHeca, JIMIIEH3MOHHBIA  JTOTOBOD
Ne 20363/166/44 ot 21.05.19;

-OneparnmoHHasl CHUCTeMa CIHEIUaIbHOTO Ha3zHaueHus «Astra Linux Special Edition»
PYCB.10015-01, JIuuensnonnsiii norosop Ne PBT-14/1653-01-BY3 ot 14.03.2018

11. MaTepuajbHO-TeXHUYecKas 0a3a, HeOOXoAUMAS /ISl OCYIIeCTBJICHUS
00pa3oBaTeIbLHOI0 NMpolecca mo TUCHUIINHE

Y4yeOHble ayIMTOPUHU ISl NIPOBEJeHUS 3AHATHI, NMPeXyCMOTPEHHBIX MPOrPpaMMoii, OCHAa-
LIeHHbIe 000PY/10BaHUEM U TeXHHYECKMMU CPeACTBAMM 00y4eHH s

1. YueOHast ayauTopus Aisi NPOBEACHUS 3aHATHH JICKIIMOHHOTO THUIIA, OCHAIICHHAS MYJIbTHMe-
TUHHBIM 000py0BaHUEM (KOMITBIOTED U BHaeonpoekTop) — 103, 202.

2. YyeOHast ayauTopusi JUisd MPOBEJCHUS 3aHATHI 1abopaTtopHoro tumna: Jlabopatopus Qusuku —
107.

3. YueOHas ayauTopusi JUIsl IPOBEACHUS NPAKTUUYECKUX 3aHATUH, 3aHATUH CEMHUHApPCKOTO THUIIA,
BBINOJIHEHUS] KyPCOBBIX Pa0dOT, TPYIIOBBIX U MHAWBUIYAIbHBIX KOHCYJIBTALNH, TEKYLIEr0 KOHTPOJI U
IIPOMEXYTOUHOM arrectanuu — 105.

IToMemeHus 1J1s1 CAMOCTOATEJBLHOM PadoTHI 00y4arOIMXCS
1. ITomernenust Ay caMOCTOSTeNIbHONW paboThl oOydaromuxcst — ayautopus Ne 111a, 108, ocHa-
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LIEHHBIE KOMITBIOTEPHOM TEXHUKOMN C IOAKIIIOUEHUEM K ceTH «HTepHeT.

IlepeyeHb OCHOBHOIO y4e0HO-/1a00pPATOPHOT0 000PYI0BAHUS

bapomeTtp bP -52

Kommiekt 6710K0B IMHAMOMETPOB
Moaens KpUCTaUIMYECKON PEIEeTKH
Mopens 2neKTpoaBUraTesns
DNEeKTPOCKOI Jab0paTOPHBII

HaGop rpy30B 110 MexaHHKe

HaGop nunamomeTpos

Ha6op npyxun

OrsuBo BO3yIIIHOE

[lITatuB n3onupyromun

Becnl yaeOHbIE ¢ TUpsSMHU

BonbT™merp nabopatopHbIi

Peocrat PIT-6M naGopatopHbIii
Kanopumerp

[lItatus maboparopusiii [I1JI-2
[Mucroner GammmcTHYECKU
JlaGopartopHublit Ha00p «TerIoBbIe POIECCHI»
Cronuk noabeMHbIN

CTpeniku MarHuTHbBIE

Jlaboparopusrit Habop «I3omporecchi»



I1PH/IOKEHHUE

®OH/JI OHEHOYHbIX CPEACTB

JUIS TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U IPOBEJCHUS MPOMEKYTOYHON aTTecTaluu
00yJarOIIUXCs MO AUCIUTIIINHE
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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 €CCTCCTBCHHLIX HAYK C MPUMCHCHUCM I/IH(bOpMaI_[I/IOHHO—
KOMMYHHMKAI[UOHHBIX TEXHOJIOTHH.

KonTponupyemsie ®opmupyemsie 3YH Hamvenonatue
Pe3yIIbTaThl OCBOE- OLCHO'HBIX
mus OLIOI 3HAHUA YMEHHUS HaBBIKU peAeT®
(KOMITETEHITUHN )

NJI-1onk-1 OOyuarommiics Obyuaronuiics Obyuarouuiics Texymas arte-
Hcnone3yer oc- JOJKEH 3HATh: | IOJDKEH  yMEThb: | IOJDKEH  BJIAJETh: | CTAIUs:
HOBHBIC 3aKOHBI OCHOBHBIE (U3U- | UCTIONB30BATh OC- | HABBIKAMHU TIPUME- | - YCTHBIM OTBET
€CTECTBEHHOHAy4Y- | YeCKHE  3aKOHBI, | HOBHbIE (hU3Hue- | HeHUs COOTBET- | HA  MpaKTU4e-
HBIX JUCIHILTAH SBIIGHUST W TIPO- | CKUE 3aKOHBl W | CTBYIOIIETO (DU3H- | CKOM 3aHSATHU;
VIS pelleHus LIECChl, HAa KOTO- | MOHATHS [UIsL pe- | KO- — OTYeT IO Ja-
CTaHJIAPTHBIX 3a- pPBIX  OCHOBaHBI | MIeHUSI Tpodeccu- | MaTeMaTudeckoro | 6opaTopHOt
nad B o0jacTu ca- NPUHLMIIBL  JeH- | OHAJIbHBIX 3a/1a4 - | almapara, METOA0B | paboTe;
JIOBOJCTBA C MPH- ctBusi  0o0wekToB | (5.1.0.32-V.1) aHaJIM3a U MOJENH- | - TECTUPOBAHHUE
MeHeHneM uHpop- | mpodeccruoHanb- poBanus, Teopetu- | [Ipomexyrou-
MaIMOHHO- HOU JesITeNbHOCTH YEeCKOr0 W OJKCIe- | Hasg  aTTecTa-
KOMMYHHKAI[MOH- U KOTOpbIE HC- PUMEHTAILHOTO s
HBIX TEXHOJIOTHIA MOJIB3YIOTCA IS WCCJICIOBAHMSI TIPH | - 3a4€T C OICH-

pemeHust mpodec- pemenun  npodec- | Koil.
CHOHANBHBIX  3a- CHUOHANBHBIX 33134

nad - (b.1.0.32 - -(b.1.0.32 -H.1)

3.1)

2. Iloxa3aTeaun, KpUTEPHH M IIKAJA OLEHUBAHHUS C(POPMHPOBAHHOCTH KOMIIeTeH M

[Tokazarenun Kpurepun u mikana olleHUBaHHsI PE3yJIbTATOB 00yUEHUS MO JUCIUILTNHE

onenuBanus | Hepocrtatounsiii | Jlocratounsiii ypo- | CpenHuii ypoBeHb Bricoknii ypoBeHb
(3YH) YPOBEHb BCHb

b.1.0.32 -3.1 | OGyuarommiics He OO6yuarommiics OO0yuaromuiics ¢ OO0yuaromuiics ¢

3HACT OCHOBHEIC
(buzmveckue 3a-
KOHBI, SIBJIEHUS U
MPOIIECCHI, Ha KO-
TOPBIX OCHOBAHBI
MIPUHIIMUIIBI -
CcTBHUS O0BEKTOB
npogecCuoHaTb-
HOM AeSITeIbLHO-
CTH ¥ KOTOpBIC

c1a00 3HAET OCHOB-
HbIE (PU3HUECKHIE
3aKOHBI, SBIICHUS U
MPOIIECCHI, HA KOTO-
PBIX OCHOBAHBI
MPUHIIUIBI 1CH-
CTBUS O0BEKTOB
npo¢eCcCuOHATBHON
JEATEIIBHOCTH U KO-
TOPBIC UCTTIOJIB3Y-

HCIOJIB3YIOTCHA HOTCA IJId pCUHICHUA
TS pEIICHUS podecCHOHATBHBIX
npodeccronab- 3amaq
HBIX 337129

HE3HAYUTEILHBIMU
OIIMOKAaMH U OT-
JIeNIbHBIMU Tpo0e-
JIAMH 3HA€ET OCHOB-
HbIE (PU3UUECKUE
3aKOHBI, SIBJICHUS U
MPOIECCHI, HA KOTO-
PBIX OCHOBaHBI
MIPUHLIUIIBI 1EH-
CcTBUS 00BEKTOB
npodheccCuoHaATBLHOM
JIEATEILHOCTH U KO-
TOPBIE UCIIONB3Y-
I0TCS JUTSL PEIICHUS
npodeccuoHaTbHBIX
3a1a4

Tpebyemolii cTene-
HBIO MTOJIHOTHI U
TOYHOCTH 3HAET OC-
HOBHBIE u3HUe-
CKHE 3aKOHBI, sSIBIIe-
HUS U IPOIIECChI, Ha
KOTOPBIX OCHOBaHBI
MIPUHIIMIIBI 1EH-
CTBUSI OOBEKTOB
npodecCHOHAIbHON
NESTENIbHOCTH U KO-
TOpBIE UCTIONb3Y-
I0TCS JUISL PEIeHUs
po¢eCCHOHATBHBIX
3ama4y
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b.1.0.32 -

OO0yuarommiics He

OO6yuarommiics

OO0yuarommiics

OO0yuarommiics

V.1 yMeeT HCHOb30- crabo ymeeT uc- yMeeT HCHOb30- yMeeT HCHOb30-
BaTh OCHOBHBIC | MOJB30BAaTh OCHOB- | BaTh OCHOBHBIC (M- | BaTh OCHOBHBIC (hU-
¢dusmueckue 3a- Hble (U3NYECKUEe | 3UYECKHUE 3aKOHBI U | 3WYECKUE 3aKOHBI U
KOHBI ¥ IOHSITUSL | 3aKOHBI Ml IOHSTHUS | TOHSTHS JUISA pelie- | HMOHSTHS IS perie-
JUISL peLeHus IS pelIeHus mpo- HUS npodeccuo- HUS podeccuo-
npodeccuoHab- (eccroHaTBHBIX HaJIBHBIX 33134 C HaJIbHBIX 33134
HBIX 3a4a4 3aga4 HE3HA4YUTCIIbHBIMHA
3aTPYJHEHUAMU
b.1.0.32-H.1 | OGyyaromuiics He OOyuarommiics OO6yuaromuiics ¢ Obyuaronuiics

BJIaJIcCT HABBIKA-
MU TIPUMEHEHUS
COOTBETCTBYIOIIIE-
ro pU3uKo-
MaTeMaTHIECKOTO
ammapara, MeTo-
JIOB aHaJN3a 1
MO/JICIIMPOBAHUS,
TEOPETUYECKOTO H
HKCIEPUMEHTAIIb-
HOTO MCCIIE/IOBA-
HUS TIPU PEIICHUN
npogecCuoHaIb-
HBIX 3a/1a4

ci1abo BiameeT
HaBBIKaMU TpUMe-
HEHHSI COOTBET-
CTBYIOIIETO (HhU3H-
KO-
MaTeMaTH4eCKOTO
amrmapara, MeTOJI0B
aHaJM3a U MOJICTIH-
pOBaHUsI, TEOPETH-
YECKOTO M JKCIIe-
PUMEHTAIBHOTO HC-
CJIEIOBaHUS TIPH
pereHuu npodec-
CHUOHATIbHBIX 3a7a4

HEeOOJIBIINMH 3a-
TPYAHEHUSMU BJIa-
JieeT HaBBIKAMHU
IMPUMCHCHUSA COOT-
BETCTBYIOIIETO hH-
3UKO-
MaTeMaTHIECKOTO
amnmapara, MeTo/I0B
aHaJIM3a ¥ MOJICIH-
pOBaHMUS, TEOPETH-
YEeCKOT'0 M JKCIIe-
PUMCHTAJIBHOT'O UC-
CIICIOBAHMSI TIPH
pemeHuu npogec-
CHOHAJIBHBIX 3a/1a4

CcBOOOIHO BIIaZIEET
HABBIKAMU TpUMe-
HEHHSI COOTBET-
CTBYIOIIETO (HU3H-
KO-
MaTEeMaTHYECKOTO
arrmapara, MeTOJIOB
aHaJM3a U MOJICIH-
pOBaHUsI, TEOPETH-
9YEeCKOT0 U JKCITe-
PUMEHTAIBHOTO UC-
CIICJIOBAHHUSI TIPU
pemenun mpodec-
CHOHAJIBHBIX 33734

3. TunoBble KOHTPOJIbHBIE 3aJaHUS U (/1) HHbIEe MATEPUAJIbI, HEO0OXOAUMBbIE /11l OLIEHKH 3Ha-
HHUH, YMeHHii U HABBIKOB M (WJIM) ONBITA IeATEIbHOCTH, XapaKTePU3YIIUX ¢chOPMHPOBAHHOCTH
KOMIIeTEHIHIl B Mpolecce 0CBOCHM S JUCIUINIMHBI

TunoBble KOHTPOJBHBIC 33JAHMS U MAaTePHAIIbI, HEOOXOAUMBIE JIJIS OIICHKU 3HAHHM, YMEHUN H
HaBBIKOB, COJEPIKATCS B YICOHO-METOAMYECKUX pa3padOTKax, MPUBEACHHBIX HUXKE.

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

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

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

2. Kunematuka [ DJI€KTpOHHBIN pecypc] : METO/I. yKa3aHUsl 1JIsl IPAKTUYECKUX U CaMOCTOATEIbHBIX
pabot no ¢usuke / coct. C. C. benoycona ; FOxno-Ypanbckuit 'AY, UHCTUTYT arpo3KoIOTUN .—
Muacckoe: FOxno-Ypansckuit TAY, 2017 .— 28 c. : ui., Tabn. — C npuin. — bubnuorp.: ¢. 26 (6
Ha3B.) .— 0,5 MB .— JlocTyn n3 JIOKAJILHOM CETH

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

.— JlocTyn u3 cetu MUHTEpPHET.

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

3. DnekTpocTaTrka [DeKTpOHHBIN pecypc] : METO/I. yKa3aHUsl Jisl BHITTOJIHEHUS MIPAKTUYECKUX U ca-
MOCTOSITENBHBIX paboT o ¢usuke / coct. C. C. benoycosa ; IOxuo-Ypansckuii 'AY, UuctutyT ar-
poakonorun .— Muacckoe: FOxno-Ypansckuit TAY, 2017 .— 50 c. : un., Tabn. — bubmuorp.: c. 47
(5 Ha3B.) — 0,8 MB .— Jloctyn u3 JjokanpHOM cetu MAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf .— [octyn u3 cetu HTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf
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4. TIocTOSIHHBIN 3JIEKTPUUECKUI TOK [DIEKTPOHHBIN pecypc] : METO/. YKa3aHUsl IJisl BHITOJIHEHUS
MPAKTHYECKUX U CAMOCTOSTENBHBIX paboT no ¢usuke / coct. C. C. benoycosa ; FOxHo-Y panbckui
I'AY, UuctutyT arposkonoruu .— Muacckoe: FOxuo-Ypansckuit 'AY, 2017 .— 44 c. : wi., Tabn. —
bubmuorp.: c. 41 (7 naszs.) .— 0,5 MB .— Jloctyn u3 nokanbpHoM cetn UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf .— [loctyn u3 cetu MuTepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf
4. MeToauveckne MaTepuaJibl, ONpeIesiue Npoueaypbl OHeHUBAHUS 3HAHMIA,
YMEeHHi, HABBIKOB M (MJIM) ONBITA 1eATEJbHOCTH, XapaKTePHU3YIOIIMX
copMupoBaHHOCTH KOMIETEHIIUIA

B nanHoMm pasnene MeToAMYECKHE MaTepHallbl, ONPEALISIONNE MPOLeIypbl OLIEHUBAHMS 3HA-
HUH, YMECHHW, HABBIKOB IO JUCIHHILTHHE «DuU3uKa», MPUBEACHB MPUMEHUTEIHLHO K KaKIOMY W3 HC-

MOJIb3YEMBIX BHJIOB TEKYILETO KOHTPOJIS YCIEBAEMOCTH M MPOMEKYTOUHOM aTTeCTalluy 00yJaromuX-
col.

4.1. OueHo4HbIe cpeacTBa sl IPOBeIeHNUs TEKYIIero KOHTPOJISA YCIeBaeMOCTH
4.1.1. YCTHBII OTBET HAa MPAKTUYECKOM 3aHITUU

VYCTHBIN OTBET Ha MPAKTUYECKOM 3aHATUHU MCIIOJIb3YETCs JJIs OLIEHKU KadecTBa OCBOEHHUs 00y-
YAIOIUMCSI OCHOBHOHM MpodecCHOHaIbHON 00pa30BaTeIbHOM MPOrpaMMBbI IO OT/AEIBHBIM BOIIPOCaM U
TeMaM JUCLUIUIMHBL. TeMbl U IIaHbl 3aHATUI 3apaHee cooluiarores odydarommmesa. OTBET OLEeHUBaA-
€TCs OLICHKON «OTJIIMYHO», «XOPOILO», «yIOBIECTBOPUTEIBHO» WU «HEYAOBIECTBOPUTEIBHOY.

Ne OneHoYHbBIE CpEeICTBA Kon n naumenoBanue
OTBeT Ha MPaKTUYECKOM 3aHITHU WHJUKATOpa KOMIe-
TEHIINH
1 Jluck pammycom 20 cM BpalljaeTcs COrIacHO ypaBHEHHIO ¢p=A+Bt+Ct? N-1omk-1

,tne A=3 pax; B =- Ic'; C=0,1¢?, ¢ - yroi nmoBopora paauyca guc- | Kcnons3zyer 0CHOB-
ka. Onpenenuts il MOMEeHTa BpemeHd 4,0 ¢ 3HaYeHue yria MEexXIy HEIE 3aKOHBI €CTE-
BEKTOPAMH TIOJHOTO U HOPMAJILHOTO YCKOPEHUH, a TaKkKe YHUCIo 000- CTBEHHOHAYUYHBIX
pPOTOB, CIIeJIaHHBIX TUCKOM K TaHHOMY MOMEHTY OT Havajia BpalleHus. | JUCIUTIINH JJIS pe-
HICHUA CTaH,Z[apTHBIX
3amay B 00JIacTH ca-
JIOBOJICTBA

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

IlIxkana Kpurtepuu onennBanus

- 00yJarouuics MOJTHO YCBOMJI YU€OHBIN MaTepual;

- HIPOABJIACT HABBIKU aHaJIn3a, 06061LIGHI/ISI, KPUTHYCCKOI'O OCMBICJICHUSA U
BOCHpUATHS MHGOpPMAIMK, HABBIKM ONHUCAaHUS OCHOBHBIX (DU3MYECKUX
3aKOHOB, SIBJIEHUW U MPOLIECCOB;

- Marepual U3JIOKEH I'PaMOTHO, B OMPEIENIEHHOM JIOTUYECKON MOCieo-
BaTCJIbHOCTHU, TOYHO UCIIOJIB3YCTCA TCPMUHOJIOTUA;

- TI0KAa3aHO YMEHHE WILTIOCTPUPOBATh TEOPETUUYECKUE IOJIOKEHUS KOH-
KPETHBIMU IIPUMEPAMHU, IPUMEHSTh UX B HOBOU CUTYaLlUH;

- IPOJIEMOHCTPUPOBAHO YMEHHUE PellaTh 3a/1a4H;

- MOT'YT GBITB AONYIICHBI OAHA—/IBC HCTOUHOCTH IIPpHU OCBCIICHHUU BTOPO-
CTETIEHHBIX BOIIPOCOB.

Orenka 5
(OTIIMYHO)

Onenka 4 OTBET YJIOBJIETBOPSIET B OCHOBHOM TPEOOBaHMSIM Ha OIICHKY «5», HO NPH
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(xoporo)

3TOM MMEET MECTO OJMH U3 HEAOCTATKOB!

- B YCBOGHUHU y4eOHOro Marepuaja JIOMyIleHbl HeOobIIre mpobesbl, He
MCKa3MBIIHE COJICPKAHUE OTBETA;

- B pELICHUH 3aJ1a4 JONYIIECHbl He3HAYUTEIbHBIC HETOUHOCTH.

OneHka 3
(YIOBIIETBOPUTEIHHO)

- HEMOJIHO WJIM HEMOCIJEI0BAaTEIbHO PACKPBITO COACPKAHNE MaTepraia, HO
MOKa3aHO 00Iee MOHUMAHUE BOMPOCa U MPOJEMOHCTPUPOBAHBI YMEHUS,
JOCTaTOYHbIE ISl TaJbHEUIIEr0 YCBOCHUS MaTepHaa;

- AMEJHCHh 3aTPYIHEHUS WM JOMYIICHbI OMMOKH B ONPEICICHUN TOHS-
TUH, UCIIOJIb30BAaHUU TEPMHUHOJIOTHH, OMMCAHUU (PU3UUECKUX 3aKOHOB, SIB-
JIEHUW U MPOLECCOB, PELIEHUHU 3aJ]1a4, UCIPABICHHBIE MOCIIE HECKOIbKUX
HaBOJSIIMX BOIIPOCOB;

- HEMOJHOE 3HAHWE TEOPETUYECKOTO MaTepHaa; OOyJaroIuics HE MOXKET
IIPUMEHUTH TEOPHUIO B HOBOM CUTYalUU.

Ouenka 2
(HEeyIOBJIETBOPUTEILHO)

- HE PacKphITO OCHOBHOE COZIepKaHKie yueOHOro Marepuara;

- 0OHapy)KeHO HE3HAHWE WJIM HEMOHUMAaHUe OOJbIeH WM Hanbosee Baxk-
HOM 4acTH y4eOHOro MaTepHuana;

- IOMYIICHBI OMIUOKK B ONPEICICHUH TIOHSATHMA, IPH UCTIOIB30BaHUH Tep-
MHUHOJIOTHH, B OMHCAHUM (PU3NYECKHX 3aKOHOB, SIBICHUH U TPOIIECCOB,
peleHnH 3aa4, KOTOPbIe He UCTPABICHBI TIOCIIE HECKOIBKUX HABOISIINX
BOIIPOCOB.

4.1.2. Otuer 110 J1aboOpaToOpHOM paboTe

Otuer o 1abopaTopHON PabOTE UCIIONIB3YETCS ISl OIICHKU Ka4eCTBa OCBOCHUS 00YJArOIIIHMCS
OCHOBHOH TpO(eCCHOHATHLHONH 00pa30BaTEIIbLHOW MPOTPaMMBbl 1O OTICIBLHBIM TEMaM JIHUCIUTLINHBL
Coneprxanue u popma oTdeTa 1o Ja0b0paTOPHBIM padOTaM MPUBOAUTCS B METOJUUECKUX YKA3aHUAX K
nabopatopubiM padotam (1. 3 ®OC). ConepkaHue OTYETa U KPUTEPUHU OIICHKU OoTueTa (Tabj.) J0BO-
ISITCS 10 CBEJICHHS 00Yy4JaloUINXCsl B HaYale 3aHsTHH.

Ne OneHoYHbBIE CpEeICTBA Kon n naumenoBanue
OtuyeTt no nabopaTopHO# padboTe WHJUKATOpa KoMIe-
TEHIUU
1 1. Yto Ha3bIBaeTCsA CHIION TSHKECTH? N-1ormk-1
2. Yro nogHUMaeTcs Mo CUIIOM BCEMUPHOI'O TATOTEHUS ? Hcnons3yer 0CHOB-
3. 3anumute GopMyiy I ONPEeIICHNs YCKOPEHUS CHIIbI TSDKECTH. HBIE 3aKOHBI ecTe-
4. Kak ompenensiercss yCKOpeHHE CBOOOIHOTO MAJCHHSI ¢ TOMOIIBIO CTBEHHOHAYUYHBIX
MaTeMaTHUYeCKOTro MasiTHUKa? JTUCIUIUIAH JJIS pe-
5. Urto Ha3bIBaeTCS MATEMATHUYECKUM MasTHUKOM ? IICHUSI CTaHJAPTHBIX
6. Kak onmpenenuthb nepuo KojieOaHUH MaTeMaTHYECKOTO MasTHUKA? 3amay B 00JIacTH ca-
JIOBOJICTBA

OTyeT oleHUBaeTCs MO0 YCMOTPEHUIO MPENOAaBaTENsl OLIEHKON «OTIIMYHO», «XOPOLIO», «YI0-
BJIETBOPUTEJILHO», «HEYIOBJIETBOPUTEIBHO» UJIU OLICHKOW «3a4TEHO», «HE 3a4TeHO». OlLIEHKa «3a4yTe-
HO» CTaBUTCS OOy4aromumcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPHTEPHUSM, YCTAHOBICHHBIM
JUTSI TIOJIOKHUTENBHBIX OIEHOK («OTIUYHO», «XOPOIIO», «yIOBIETBOPUTEIbHO»). OIlleHKa 0OBSBISICTCS
o0yuJarolemMycs HeoCPeCTBEHHO MOCIe CIaYH OTYEeTA.

IlIkana Kputepuu onenunBanus
OneHka 5 - U3JIOKEHUE MaTepHraa JIOTUYHO, TPaMOTHO;
(OTIIMYHO) - cBOOOJTHOE BIIA/ICHUE TEPMUHOJIOTHENH;
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- YMEHHUE BBbICKa3bIBaTh U OOOCHOBATh CBOM CYXXJCHHS IPU OTBETE Ha
KOHTPOJIBHBIE BOIIPOCHI;

- YMCHHE OITUCHIBATh (PU3NUYCCKUEC 3aKOHBI, SIBJICHUS U TIPOIECCHI;

- YMGHI/IG HpOBOI[I/ITI: 1 OLICHUBAThHb peBy.]IBTaTBI HBMGPGHHﬁ;

- CIIOCOOHOCTH peniaTh 3aa4H.

OueHka 4
(xoporo)

- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;

- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHEH;

- OCO3HAaHHOE NMPUMEHEHHE TEOPETUUECKUX 3HAHUU I OonucaHus Gpusn-
YECKUX 3aKOHOB, SIBJICHMM U IIPOLIECCOB, PEIICHHS KOHKPETHBIX 3a1ad,
IIPOBEJEHUS U OLICHUBAHUS PE3yJIbTaTOB M3MEPEHUN, HO COJAEp)KAaHUE U
(dopMa 0TBETa UMEIOT OTJCJIbHBIE HETOYHOCTH.

Onenka 3
(YAOBIETBOPUTENHHO)

- U3JI0)KEHHE MaTeprasa HEMOJIHO, HENIOCIIEJ0BATEIbHO,

- HETOYHOCTH B ONPEJEICHNUN NOHATUM, B IPUMEHEHUH 3HAHUU I ONH-
caHusl (PU3NYECKUX 3aKOHOB, SIBJICHUU M IMPOLIECCOB, PEIIEHUS KOHKPET-
HBIX 33/1a4, TPOBEICHUS U OLICHUBAHUs PE3YJIbTATOB U3MEPEHUH,

- 3aTpyIHEHUs1 B 000CHOBAHUHU CBOMX CYXKICHHIA;

- 00HapyKHMBAETCsl HEAOCTATOUYHO IIyOOKOE€ MOHUMAaHHE M3YUYE€HHOT'O Ma-
Tepuania.

Ouenka 2
(HEeyIOBJIETBOPUTEILHO)

- OTCYTCTBHE HEOOXOJIUMBIX TEOPETUUECKUX 3HAHHI; TOMYIIEHBI OIMOKH
B ONpEICIICHUH TIOHSATHA ¥ ONMHUCAaHUH (U3NYCCKUX 3aKOHOB, SIBJICHUU U
MpoHecCCOB, UCKAXKCH UX CMBICJI, HC PCHICHBI 3aAa4U, HC MMPABUJIIBHO OILC-
HUBAIOTCSI PE3yIbTAaThl U3MEPEHUH;

- He3HAaHWE OCHOBHOTO MaTepuaja y4yeOHOW MPOrpaMMBbl, JOMYCKAIOTCS
rpyOBI€ OIMOKY B U3JIOKCHUH.

Ixkana

Kpurepun oneHuBanus

OlLeHKa «3a4TEHO»

- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;
- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;
- YMCHHUC BLICKA3bIBATH U O6OCHOBaTB CBOM CYKIACHUSA IIPU OTBCTC Ha
KOHTPOJIbHBIE BOIPOCHI;
- YMCHHC OIIUCBIBATH (1)I/I3I/I‘IGCKI/I€ 3aKOHBI, SIBJICHUA U TPOUCCCHI;
- YMEHHE NMPOBOIUTH U OLIEHUBATh PE3YNbTAaThl U3MEPEHU;
- CIOCOOHOCTH pelIaTh WHKEHEPHBIC 3a7auu (JIOMyCcKaeTcs Hajludue Ma-
JIO3HAUYUTEIBHBIX OMIMOOK WIJIM HEJIOCTATOYHO IMOJHOE PACKPBITHE COMEp-
JKaHHC BOIIPOCA WJIM MOTrPCIIHOCTh HCHIPUHIHUIIMAJIBHOI'O XapaKTEpa B OT-
BETE Ha BOIIPOCHI).

O1leHKa «HE 3aU4TEHO»

- OTCYTCTBHE HEOOXOJUMBIX TEOPETUUYECKUX 3HAHUH; JOMYIIEHbI OIIMOKH
B OIpe/eJeHUH MOHATUN U ONMUCAHUU (PU3UUYECKUX 3aKOHOB, SBICHUN U
IIPOLIECCOB, UCKAKEH MX CMBICH, HE PELICHBI 3a/1aU, HE IPABUIIBHO OLle-
HUBAIOTCS PE3YJIbTAThl U3MEPEHMUI;

- HE3HaHUE OCHOBHOTO Marepuana yueOHOH MpOrpaMMbl, AOMYCKAIOTCS

rpyOBI€ OIMOKY B U3JIOKCHUH.

4.1.3 TectupoBanue

TectupoBaHue HCMIONB3YETCA Ul OLEHKM KauecTBAa OCBOEHHUS CTYIEHTOM O0pa3oBaTelbHOU
MporpaMMBbl 1O TEMaM WM pasjesiaM JUCHUIUIMHBL [1o pe3ynapTaTaM 3auera CTYIEHTY BBICTABIISIETCS
OLIEHKA «OTIMYHO», «XOPOILI0», «YJAOBIECTBOPUTEIHHO» UIIU «HEYIOBICTBOPUTEIHHO.

Ne

O1LleHOYHBIE CPEJICTBA Kox u HaumenoBanue

TGCTI/IPOBaHI/Ie HHJAUKATOpa KOMIIC-
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TEHIUHA

1. YpaBHEHME IIOCKON CUHYCOM1aJIbHOW BOJIHBI , pACIPOCTPAHSIO-

wwiicst Booss ocu OX, umeer suné = 0,01sin(10°7 — 2x). [Tepuon (B

MC) PaB€H...

2
1
6.28 - mpaB.oTBET

2. JIng monepedHoi BOJIHBI CIIPABEJIMBO YTBEPXKIE-

YaCTHUIII CPeIbl KOJIEOIIOTCS B HAIPABJICHUHU PacpoCTpaHe-
HUS BOJIHBI

YacTULIBI Cpeibl KOJIEOIIOTCS B HAPABICHUX, IEPIICHIUKY-
JISIPHO HAIIPABJICHUIO PACIIPOCTPAHEHUS BOJIHBL.- IIPAB.OTBET
BO3HMKHOBEHUE BOJHBI CBA3aHO C JeopMariueii cxaTHs -
pacTsKeHus

3. YpaBHEHU OBUKEHUS IPYKUHHOTO MAassTHUKA
2
d’x b odr, k. _Fy

At

x="Hcoswt
moodr m m

aomasTra mraththenscammasmo e i o

SBnsercs nuddepeHanTbHbIM YPAaBHEHUEM. . .

BBIHY)KJICHHUE KOJICOAaHUs - IPaB.OTBET
CBOOOJTHBIX 3aTyXaIOUINX KOJICOaHUN
CBOOOJHBIX HE3aTyXaIOIMINX KoJeOaHHii

4. YpaBHEHUE IIJIOCKOW CHHYCOUIAJIBHOW BOJIHBI, PaCpOCTPAHSIIO-
nieiics Bosib ocu OX co ckopocthio 500 m\c, umeer Bua

&£ =0,01sin(10%t — )

' BotHOBOE UKCIIO K (B M) paBHO..
5

2 IpaB.OTBET

0,5

19. Jlns nonepedHoil BOJIHBI CIIPABEIIMBO YTBEPKICHHUE. ..
BO3HMKHOBEHHUE BOJHBI CBA3aHO C Jeopmarueil cxarus —
pacTsKeHUs

YacTuubl cpesibl KOIeOIoTCsl B HAIIPaBJIEHUH paclpocTpaHe-
HUSI BOJIHBI

YacTuibl cpeibl KOJIEOII0TCS B HAIIPABICHUSIX, IEPIEHANKY-
JISIPHBIX HAIIPaBJIEHUIO PAaCCTOSHUS BOJIHBL.-IIPaB.OTBET

5. MarepuanbpHas TOYKa COBEpIIAET TapMOHUYECKOE KOJIeOaHue C aM-
wuTynoil A=4cm u yacroroit v=2I"u. Eciau cmenienne ToO4ku B MO-
MEHT BpEMEHH, IPUHSATHIN 332 HAYAJIbHBINA, PABHO CBOEMY HAYAJIbHOMY
3HAUEHUIO, TO TOYKA KOJIEeOIEeTCS B COOTBETCTBUU C YPaBHEHHUEM (B

Ccn...

x=0,04 cos4nt-npaB.oTBET
x=0,04 cosut

x=0,04 sinnt

x=0,04sin 4nt

6. YpaBHEHME MIJIOCKON CUHYCOMIaIbHON BOJIHBI, pACIPOCTPAHSIO-

meiicst Bosb ocu OX, nmeet Bux ¢ = 0,01sin10°(¢ —%). JlmHa

BOJIHBI (B M) PaBEH ...

HJI-1.0IIK-1
Hcnonb3yeT oCHOB-
HBIC 3aKOHBI €CTe-
CTBEHHOHAYYHBIX
TUCITUTLIAH IS pe-
IICHHSI CTaHIaPTHBIX
3a1a4 B 00JIacTH ca-
JIOBOJICTBA
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* 3,14 npaB.oTBET
e 2
e 1000
7. YpaBHEHUE ABUKECHUS IPYKMHHOTO MasiTHUKA
2
ﬂ + ﬁ x=0
a® m
saBisieTcst U depeHInaIbHbBIM YPaBHEHUEM. . .
*  CBOOOJIHO 3aTyXarOIIMX KOJIeOaHUH
* CBOOOJIHBIX HE3aTyXaIIINX KOJCOaHUH - MPaB.OTBET
*  BBIHY)KJEHHBIX KOoJeOaHUi
8. MarepuanbHasi TOUKa COBEpIIIAET TAPMOHUYECKUE KOJICOaHUsI C aM-
wuTyaoil A =4 cM u yactoroit v =2 ['n. Ecniu cmenienue Touku B
MOMEHT BPEMEHH, MPUHATON 32 HaYaJIbHBIH, paBHO CBOEMY MaKCH-
MaJIbHOMY 3HaQU€HUIO, TO TOUKA KOJEOIETCSI B COOTBETCTBHH C ypaB-
HeunneM (B CH) ...
e x=0.04 cos nt
e x=0.04 cos 4 nt-npaB.oTBET
e x=0.045sin4 7t
e x=0,04sin xt
9. lns1 cheprueckoii BOTHBI CIPABEATUBO YTBEPIKICHHE .. ..
* AMmMTya BOJHBI O0OPaTHO MPOMOPIIMOHATBHA PACCTOSHUIO
JI0 ICTOYHUKA KoJieOaHUH (B HEMOTJIONIAIOIICH cpere) —
MpaB.OTBET
* BoaHOBBIE TOBEPXHOCTH UMEIOT BU/JI APAIIEIBHBIX APYT APY-
Iy IJIOCKOCTEN
* AMIIMTYy/a BOJIHBI HE 3aBHCHUT OT PACCTOSIHUS 0 UCTOYHHUKA
Kosie0aHui (P YCIOBUH, YTO MOTJIOMIEHUEM CPEIbl MOKHO
npeHedpeys)
10. YpaBHeHHe NBUKEHUS TPY>KUHHOTO MasiTHUKA

0 coswt
di* m odt m  om
saBisieTcst U depeHITnaIbHbIM YPaBHEHUEM. . ..
*  CBOOOJIHBIX 3aTyXaOIINUX KOJICOaHMI
*  cBOOOJHBIX HE3aTyXalOUINX KoJIeOaHuit
*  BBIHYXJIEHHBIX KOJEeOaHHI - TPaB.OTBET
11. YpaBHeHHE MIIOCKON CUHYCOUJATBLHON BOJIHBI, PACTIPOCTPAHSIO-

merics Baosib ocu OX, uMeeT BU =0,01 sin(10°*t-2x). Jnuna
BOJIHBI ( B M) paBHa......

* 05

e 3,14-npaB.oTBET

e 2
12. MarepuaibHasi TOYKa COBEPIIAET TaPMOHUYECKUE KOJIeOaHUS C
aMIuuTy10i A=4cm u yactotoit v=2 ['u. Eciiu cMenienue Touku B
MOMEHT BPEMEHU, IPUHATHIN 32 HAYAJIbHBIN, PABHO HYIIO, TO TOYKA
KOJIeOJIeTCs B COOTBETCTBUHM ¢ ypaBHeHUEM (B CH).....

o x=0,04 cos 4nt

e x=0,04 cos mt

e x=0,04 sin ut

* x=0,04 sin 4 xt- 1paB.oTBET
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Kpurepuu orienkun oTBeTa cTyneHTa (Tab.) TOBOIASATCS 10 CBEACHUS CTYJAESHTOB JI0 HaJalia 3a4e-
Ta. Pe3ynbrar TecTUpOBaHMs OOBSIBISCTCS CTYJACHTY HEMOCPEACTBEHHO TOCIE €ro CAauu.

Mxana Kputepuu onenuBanust
(% npaBUIBHBIX OTBETOB)
OrneHka 5 (OTJIMYHO) 80-100
Ouenka 4 (xopo1io) 70-79
Ormenka 3 (yI0BIETBOPUTEIHHO) 50-69
OneHka 2 (HEY/IOBIETBOPUTEIHHO) MmeHee 50

4.2. [Ipoueaypsl U OLIEHOYHBbIE CPEACTBA 1JIS1 MPOBEAEeHHUS MPOMEKYTOUYHON aTTeCTAllNN

4.2.1. 3a4et ¢ OLIEHKOU

3ader C OIEHKOW sBISAETCS (POPMOI OIEHKHM KadecTBAa OCBOCHMS OOYYaIOIIUMCS OCHOBHOM
npodeccuoHambHON 00pa30BaTENbHOM MPOrpaMMBbl IO pazzenam AuciuIuimHbl. [lo pesynbTaram 3ade-
Ta C OLEHKON 00y4aroleMycsl BHICTABIIAECTCS OLEHKA «OTIUYHO», «XOPOIIO0», «YIOBIETBOPUTEIHHO»,
«HEYJOBJIETBOPUTEIBHO».

3aueT ¢ OLEHKOI MPOBOAMUTCA MO OKOHYAHUM UTEHUS JIEKIUN U BBITOJHEHUS JTaOOPaTOPHbBIX
(IpakTUYECKUX) 3aHATHH. 3a4eT ¢ OLEHKOH MPUHUMAETCS MPENOaBaTEIISIMU, MPOBOIUBIINMHE JIa00-
patopHble (MPAaKTUYECKUE) 3aHIATHUS, WM YATAIOUIMMHU JIEKIIMU 10 JAHHOW AucuuIuinHe. B ciyyae ot-
CYTCTBHS BEIYIIETO MpEnoiaBaresisa 3a4eT C OLICHKON MPUHUMAETCS MpenojaBaTesieM, Ha3HaYCHHBIM
pacnopsbkeHneM 3aBeayromero kageapoil. C paspemnieHus 3aBeayroniero kagenpoi Ha 3a4eTe ¢ OleH-
KOW MOXET MPUCYTCTBOBATH MPETOIaBaTeNb Kadeapbl, MPUBICYCHHBIN ISl TOMOIIH B IPUEME 3a4eTa
C OLIEHKOM.

[IpucyTrcTBUE HA 3aUeTe C OLIEHKOW MpemnoaBaTeNell ¢ Ipyrux kadeap 6e3 COOTBETCTBYIOIIETO
pactopspKEeHHs peKTopa, TPOPEKTOopa 1Mo yueOHo# padoTe win ekaHa GakyabTeTa HE TOMYyCKaeTCs.

®opma(pl) MPOBENEHUsSI 3a4eTa C OLEHKOU (YCmHbli onpoc no Ounemam) ONPESISIIOTCS Ka-
dbenpoii U TOBOAATCS 10 CBEACHUS 00YJaIONIUXCsl B HaYaJIe CeMecTpa.

st mpoBeneHus 3a4era ¢ OLEHKOW BEIYIIHN MPENoAaBaTe/lb HaKaHyHEe II0JIy4aeT B IeKaHaTe
3a4eT HO-’K3aMEHALMOHHYIO BEJOMOCTb, KOTOpAasi BO3BPAILAETCS B JEKAHAT MOCIE OKOHYAHUS MEPO-
MPUSATUA B JICHb IPOBEACHUS 3aU€Ta C OLICHKON WM YTPOM CJIEAYIOIIETO JIHS.

OO0yuaromumecs Ipy SBKE Ha 3a4eT ¢ OIEHKOW 00s13aHbI UMETh MPHU ce0e 3aUeTHYI0 KHUXKKY, KO-
TOPYIO OHU MPEABSBISAIOT MIPENOAABATEINIO.

Bo Bpems 3auera c OLeHKOW 0O0ydYaroliuMecs MOTYT IOJIb30BAaThCsS C pa3pelieHUs] BEAYIIETO
mpernojaBaTelis CIPaBOYHOW M HOPMATHUBHOHM JIUTEPATYpOH, NPYTUMHU MOCOOHMSIMH M TEXHUYCCKHUMH
CpECTBAMM.

Bpewmst moAroToBku oTBeTa B YCTHOHM (hopMe IpH caue 3ayera ¢ OLEHKOW TOHKHO COCTaBIISATh
He MeHee 20 MUHYT (T10 JKeJTaHHIO0 00YyJaloIIerocsi OTBET MOXKET OBITh IOCPOUYHBIM). Bpemst oTBeTa - He
6onee 10 MUHYT.

[IpenogaBatento MpeaocTaBiseTcs MpaBo 3aJaBaTh 00YJarOMIMMCS JAOMOJHUTEIbHBIE BOIIPOCHI
B paMKax MpOrpaMMbl TUCLHUIUIUHBIL.

KadecTBeHHast OI[EHKA «OTIIMYHO», «XOPOII0», «yI0BICTBOPHUTEIHHO», BHECEHHAS B 3aYETHYIO
KHIKKY M 3a4€THO-IK3aMEHAIMOHHYIO BEJOMOCTb, SBIISIETCS PE3yJbTAaTOM YCIEIIHOTO YCBOCHUS
y4eOHOTr0 MaTepuara.

Pe3ynbrar 3auera ¢ OIEeHKON B 3a4ETHYIO KHUXKKY BBICTABIISIETCS] B IEHb IIPOBEICHUSI 3a4€Ta C
OLIGHKOW B MPUCYTCTBUU camoro oOydaromierocs. [lpernoaaBarenn HeCyT MepcOHANbHYIO OTBETCTBEH-
HOCTh 32 CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHUS 3alUCEl O Pe3ysibTaTax MPOMEXKYTOUHOU aTTecTa-
LMY B 3a4E€THO-IK3aMEHALMOHHYIO BEJOMOCTh U B 3aYETHBIE KHUKKH.
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Ecnu oOyuaromuiicss ssBUIICS Ha 3a4€T C OLIGHKOW M OTKA3aJCsl OT MPOXOXKJIEHUS aTTeCTAI[H B
CBSI3U C HEMOATOTOBJIEHHOCTHIO, TO B 3a4€THO-PK3aMEHAIMOHHYIO BEJIOMOCTh €My BBICTABJISETCS
OLICHKA «HEYJIOBIETBOPUTEIHLHO».

HesBka Ha 3adeT ¢ OIEHKOM OTMEYAETCS B 3aUETHO-DK3aMEHAIIMOHHON BEIOMOCTH CJIIOBAMHU
«HE SIBUJICS».

Hapymienne nUCIMIUIMHBI, CIUCHIBAHUE, UCTIOIB30BaHUE O0YJAIOITUMHUCS HEPa3PEIICHHBIX TIe-
YATHBIX ¥ PYKOIHUCHBIX MaTepUaroB, MOOWMIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, TUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB W JIPYTUX BHUJIOB JIMYHOWM KOMMYHUKAIITMOHHOW M KOMITBIOTEPHOW TEXHUKH BO
BpEMS 3a4eTa ¢ OIEHKOH 3ampenieHo. B ciydae HapyIeHus 3TOro TpeOoBaHUS MPeroaaBaTeb 00s3aH
YAUIATh O00YYarOIIeTroCs U3 ayJAUTOPHUU W MPOCTABUTh €My B BEIOMOCTU OIIEHKY «HEYIOBJICTBOPH-
TEABHO».

OOyuarommumMcs, HE CAABIIMM 3a4eT C OIEHKOW B YCTAHOBJICHHBIC CPOKH IO YBaXKUTEIHHOU
MIpUYMHE, UHAUBUAYAIbHBIE CPOKU MPOBEICHUS 3aUeTa C OLICHKOW OMPEIeNSIOTCs JeKaHOM (aKyIbTe-
Ta.

OOyyaronuecs, IMEIOIIHNE aKaJAEMUUYECKYIO 3a/I0JKEHHOCTb, CIAI0T 3a4eT C OIIEHKOW B CPOKH,
ompenensieMble YHUBepcuTeToM. MHBOpManus o TUKBUIAINN 33J0JDKEHHOCTH OTMEYAeTCsl B DK3aMme-
HaAIlMOHHOM JIHCTE.

JlonyckaeTcsi ¢ pa3pelieHus JAeKaHaTa U JOCpOYHas claya 3a4eTa C OLECHKON C 3aluChio pe-
3yJbTAaTOB B AK3aMEHAIMOHHBIH JIUCT.

NHBanuapl ¥ nMiia ¢ OrpaHUYCHHBIMU BO3MOKHOCTSIMU 37I0POBbS MOTYT CHAaBaTh 3a4€Thl C
OILICHKOM B CPOKH, YCTAHOBIIEHHBIC HHIUBUyaTbHBIM YI€OHBIM IIaHOM. VIHBaMUIbI U JIMIIA C OTPaHU-
YEHHBIMH BO3MOKHOCTSIMU 3/I0POBbsl, UMEIONIME HAPYIIEHUSI OMOPHO-IBUTATEIBLHOIO ammapara, J10-
MYCKaIOTCs HA aTTECTAllMOHHBIEC UCIIBITAHUS B COITPOBOXKIECHUU ACCUCTEHTOB-COMPOBOKIAIOIIHNX.

[Ipouienypa mpoBeACHUS TPOMEKYTOUYHOM aTTeCTAlMK JUIsl OCOOBIX ciydaeB u3nioxkeHa B «llo-
JIO)KEHUU O TEKYIIEM KOHTPOJIC YCIIEBAEMOCTH M IMPOMEKYTOYHOW aTTECTAlMU OOYy4aloUIUXcs IO
OIIOIl OGakanmaBpuara, crneruanutTetra W Marucrparypel» ®I'BOY BO IOxno-Ypansckuit ['AY
(HOYpI'AVY-I11-02-66/02-16 ot 26.10.2016 1.).

Ne OneHoYHbBIE CPECTBA Kon n naumenoBanue
3ayeT ¢ OIEHKOHI WHAUKATOPa KOMIIE-
TCHIIMH
1 2 cemecTp NJI-1omx-1
I Mexannka (KHHeMaTHKA U JUMHAMHUKA) Hcnonb3yer 0CHOB-
1. ITpenmet ¢puszuku. OOIIas CTPYKTypa U 3a7a4u Kypca (GU3uKH. HBIC 3aKOHBI €CTe-
2. PaBHOMEpHOE 1 HEPaBHOMEPHOE MPSIMOJIMHEIHOE IBIKEHUE U €T0 CTBEHHOHAYYHBIX
xapakTepucTuku. CpeaHsis CKOpOCTh. MTHOBEHHAsI CKOPOCTb. JTUCITUTIIAH JJIS pe-
3. PaBHOyckOpeHHOE ABIKeHHEe. CpenHee yckopeHue. MrHOBEHHOE IICHHSI CTaHJAPTHBIX
YCKOpCHHE. 3a1a4 B 00J1aCTH ca-
4. Kunematuka ABUKEHUS IO OKPY>KHOCTH. JIOBOJCTBA

5. 3akonbl HetoTona. Macca u cuiia. Bunbl cuit B mpupojie u ux mpei-
CTaBJICHHC B MCXaHHKE.
6. lunaMuka BpamareabHOTr0 IBWKEHUS TBEPIOTO TEIa(OCHOBHOM
3aKOH JMHAMHUKU BPaLIATEIbHOTO ABMKEHUSI, MOMEHT CHUJIbI, MOMEHT
WHEPIIMU, MOMEHT UMITYJIbCA)
7. UMIyJIbC M €70 CBSI3b € CHIION. 3aKOH COXpaHEHUS UMITYJIbCa.
8. PaboTa u MmomtHOCTh. [loTeHIIMATbHASI 1 KWHETUYECKAst SHEPTHS.
9. Ces3b 3Heprun u padboTsl. [IpeobpazoBanue sHEpTUn. 3aKOH COXpa-
HEHMS SHEPTUU U €r0 3HAYCHHE.

II Mexanu4deckne KoJe0aHUS M BOJHBI
10. Konebarenbuble ABMKeHUA. ['apMOHUUYecKre KOJIeOaHUs U UX Xa-
PaKTepUCTUKU. MaTeMaTU4eCKUI U IIPYKUHHBIN MasTHUKU. DopMyiia
JUTs TIGPUOJIOB KOJICOAHMIA.
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11. IIpeBpatnieHne 3HEPrUU IPH KOJIeOATETHHOM JIBH)KCHUH. BhIHYX-
JIEHHBIE U CBOOOIHEIE KOoJIeOauus. Pe3onanc.

12. Pactipenenenne konebanuii B ynpyroiu cpeze. [IpogonbHbie U 1o-
nepevHble BOIHBL. J[JIMHA BOJIHBI U €€ CBSI3b C EPUOJAOM U CKOPOCTBIO.
3BYKOBBIE BOJIHBI.

III MKT naeanbHoro raza. TepmoanHammnka
13. TemnepaTypa, €€ XapaKTEpUCTUKH.
14 Crenenu cBoOoabl. [ToHas KHHETUYECKAs! YJHEPTHSI MOJICKYI.
15. YpaBuenue Menneneena — Knaneiipona u ero xapakTepUCTHKH.
16.9xcriepuMeHTaIbHbIE Ta30BbI€ 3aKOHBI.
17. 1 3akOH TepMOJIMHAMUKY U €r0 MPUMEHEHHUE K PA3JIMYHBIM U30-
rpoiieccam.
18. AnqunabaTudeckoe pacuiupeHue rasa. Pabora, copepiiaemast mpu
M3MEHEeHUU o0beMa rasa.

IV Dnekrpocratuka
19. Dnexrpusanus ten. 3akoH KynoHa. 3akOH COXpaHEHHUs IEKTPU-
4eCKOro 3aps/a.
20. Dnexrpuueckoe nosie. HanpsKeHHOCTh 3JIEKTPUYECKOTO TOJIS.
IToToK BekTOpa HANPSAKEHHOCTH 3J1. TOJ.
21. Teopema OcTtporpaackoro-I'aycca u ee npuMEHEHHE.
22. IIpOBOJTHUKH U AUDJIEKTPUKHU B JIEKTPUUECKOM IIOJIE.
23. PaboTa 1o nepemMenieHuIo 3apsa B deKTpudeckom nose. [loten-
L[MaJl U Pa3HOCTb NOTEHLNAIOB. CBA3b MEX1Y HANPSKEHHOCTBIO U
Pa3HOCTBIO TOTEHIIMAJIOB.
24. DnexktpoeMKocTb. KoHaeHCcaTOpbl. DHEPIHs 3JIEKTPUUECKOTO T10-
TSl
V IlocTOSIHHBI 31eKTPUYECKHH TOK
25. Dnexkrpuueckuit Tok. Cuna Toka. [ImoTHOCTh TOKa. PasHocTh mo-
TeHLHaNIoB, HanpshkeHue, DC.
26. VIcTOYHUKY ITOCTOSTHHOTO TOKA, MX BUIEL.
27. 3akoH Oma Ju1s yyacTKa ey U nojgHoH nenu. ConpoTuBieHue
MIPOBOJIHUKOB.
28. IlocnenoBaTeNnbHOE U NTApAJIIEIBHOE COEIUHEHNE IPOBOHUKOB.
29. Pabota 1 MouTHOCTH TOKa. 3akoH [[xoyis - Jlenna.
30. DneKkTpruYecKHil TOK B razax (CaMOCTOSITeNIbHAsI 1 HECAMOCTOS-
TeJIbHAas IPOBOJAMMOCTH, TUIIBI Pa3psIIOB).
31. DneKTpuYecKuii TOK B OTYIMPOBOIHUKAX (COOCTBEHHAs U MPH-
MECHasl IPOBOAMMOCTH IOJTYTIPOBOAHUKOB).
32. DneKTprUYECKUH TOK B pacTBOpax U pacijiaBax 3JIEKTPOIUTOB (3a-
koHbl Dapajest, 3JIEKTPOJIN3 U €r0 MPUMEHEHHE).
VI Marnerusm
33. MarauTHOE 1oJie, MAarHUTHAsA UHAYKIMS, MAarHUTHBIN TTOTOK.
34. MarHuTHbl€ CBOMCTBA BeLIECTB. /{lnamarueTusm, napaMarHeTU3M 1
dheppoMarseTusm.
35. JleficTBME MarHUTHOTO I10JIS1 HA IPOBOJAHUK C TOKOM. 3aKOH AM-
nepa. 3akoH buo-Casappa-Jlamnaca.
36./lelicTBHEe MarHUTHOTO MOJIS HAa ABMKYIMiics 3apsa. Cuna Jlopen-
na.
37.51Bnenue 31eKTpOMarHUTHOM MHAYKLIUN U CAMOMHAYKIIUH.
38. Ilpunmun aeicTBus Tpanchopmaropa.
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VII BoJsiHOBBIE 1 KBAHTOBbIE CBOIICTBA CBeTa
39. Iudpaxuus cera. JJudpakunonnas pemerka.
40. Uatepdepentius ceeta. MeTobl MOTYYEHUST KOTEPEHTHBIX BOJIH.
Wutepdepomerp MaiikenbcoHa.
41.1Tonstpuzanus cBeta. 3akoH bproctepa. 3akon Maitoca.
42. ®oroaddext. 3akonsl poTodddexra.
43. JlaBnenue cBeta. OnbiTh JIeOenena.
44. OnbITHBIE 3aKOHBI U3Ty4eHUS a0COIIOTHO YEPHOTO Tena (3aKOH
Credana-bonbiiMana, 3akoH BuHa).
45. Cnextp uznydenus Bomopoja. Criekrpanbhbie uann (banbmepa,
Jlaiimana, [amena).

VIII ATtomMHas 1 sinepHasi pusznka
46. CBsI3b MEXKITY KOPIYCKYJISIPHBIMU U BOJTHOBBIMHA CBOWCTBAMH Ya-
ctull. Dopmyia ne-bpoiiis.
477. EcTrecTBeHHas1 paluOaKTUBHOCT.

pBI).

48. PagroakTUBHOCTh. 3aKOH paJO0aKTUBHOIO pacnaja.
49.Ctpoenue aroma Bogopoaa. Teopus bopa.
50. AtoMHOE A1po, ero crpoeHue. IIpoToHbI, HEUTPOHBI, H30TOTIHI.
51. UckyccTBeHHAs paliOaKTUBHOCTb. SepHbBIE peakiuu (Ipume-

HIxana

Kpurtepuu onennBanus

Orenka 5
(OTIIMYHO)

- 00yJaromuncs MOTHO YCBOWII YU€OHBIN MaTepualt;

- MOKA3bIBaCT 3HAHUE OCHOBHBIX MOHATUM JUCHUIUIMHBI, TPAMOTHO TOJIb-
3yeTcsl TEPMUHOJIOTUEH;

- TIPOSABIISICT YMEHHE aHAIM3UPOBATh U 0000IIaTh HHPOPMAINIO, HABBIKU
CBS3HOTO OIHUCAHMS SIBJICHUH U MPOLECCOB;

- JIEMOHCTpUPYET YMEHUE U3JlaraTb Marepuaj B ONpe/eJICHHON JIoruye-
CKOU OCJIENOBATEILHOCTH,

- MIOKA3bIBAET YMEHHUE MJUIIOCTPUPOBATh TEOPETUUYECKUE MOIOKEHNS KOH-
KPETHBIMHU IPUMEPAMH;

- IEeMOHCTpHUPYET C(HOPMHUPOBAHHOCTh U YCTOWYUBOCTh 3HAHWHU, YMEHUU
Y HaBBIKOB;

- MOT'YT OBITH JOIMYIIEHBI OHA—/IBE HETOYHOCTH NPH OCBEIEHUH BTOPO-
CTENEHHBIX BOIIPOCOB.

Onenka 4
(xopor1o)

- OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBaHMSIM Ha OLIEHKY «5», HO MpHU
3TOM MMEET MECTO OJMH U3 HEIOCTATKOB:

- B YCBOCHMH y4eOHOTrO Marepuala JOMYIIeHbI MPpoOesbl, He HCKa3UBILIUE
COIEpIKaHUE OTBETA;

- B M3JI0’)KEHUU MaTepHalla JONYIIEHbl HE3HAYUTEIbHbIC HETOYHOCTH.

OneHka 3
(YAOBIETBOPUTEIIBHO)

- 3HaHUE OCHOBHOTO MPOrPaMMHOTO MarepHalia B MUHUMAJIBHOM 00beMe,
MOTPEUIHOCTH HENPUHUHUIIHAIIBHOTO XapaKTepa B OTBETE HA HK3aMEHE: He-
MOJIHO WJIM HEMOCIJIEOBATEIbHO PACKPBITO COAEp)KaHME Marepuaina, HO
MOKa3aHo 00Illee MOHUMaHKEe BOIPOCOB;

- AMEJHCh 3aTPyIHEHUS VI JOMYIIEHBI OMMOKUA B OMpPEICICHUH TMOHS-
THW, UCIOJIb30BAHUN TEPMHUHOJIOTMH, ONMMCAHUU SIBJICHUU U TPOLECCOB,
WCIIPaBJIECHHBIE MOCTIE HABOASIINX BOIIPOCOB;

- BBIIBJIEHA HeJOCTaTOYHAasi COPMUPOBAHHOCThH 3HAHUM, YMEHUHN U HaBbI-
KOB, 00yYaIONINIiCsl HE MOXKET MPUMEHHUTH TEOPHUIO B HOBOW CUTYaIUH.

Ouenka 2

- Ipo6enbl B 3HAHUAX OCHOBHOTO IPOrPaMMHOr0 MaTepuaia, NPUHIUIH-
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(HEYIOBJIETBOPUTEIBHO)

QJIbHBIC OITMOKH TP OTBETE Ha BOIIPOCHI;

- OoOHapy)XeHO HE3HaHWE WM HEeMOHWMaHue Oonblleld WM Haumboiee
Ba)XKHOH YacTH y4eOHOTo MaTepuaa;

- IOMYIIEHBI OITHOKYU B OMPE/ICTICHUH TIOHATUH, MPHU UCIIOIB30BAHUU TEP-
MHUHOJIOTHH, B ONTMCAHUU SIBICHUH M TIPOIIECCOB, KOTOPHIC HE MCIIPABIICHBI
MOCIIe HECKOJIBKHUX HaBOISAIINX BOMPOCOB;

- He chopMUpOBaHBI KOMITETCHIINN, OTCYTCTBYIOT COOTBETCTBYIOIIUE 3HA-
HUS, YMEHUS Y HABBIKH.

4.2.2 Dx3aMeH

DK3aMeH He NMPeAYCMOTPEH YUeOHBIM IJIAHOM.
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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
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