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PaGouwas mporpamMma MUCHMIUIMHEI «DH3HWKa» COCTABJICHA B COOTBETCTBHH C TpeOOBaHHSIMU
@enepaIbHOrO rOCYIapCTBEHHOTO 00pa3oBaTeIbHOIO cTaHAapTa Briciero oopasoranus (OI'OC BO),
yTBepxIeHHoro Ilpukasom MunncTepcTBa 00paszoBanus U Hayku Poccuiickoit @enepannu Ne 737 ot
01.08.2017 r. Pabouvas mporpamma mpeqHa3HaueHa I MOATOTOBKHM OakaiaBpa II0 HAIPABICHHIO
35.03.05 CapmoBoacTBo, Ipoduisb — JlekopaTHBHOE €aJ0BOICTBO U JaHAMAGTHBIH JU3aHH.

Hacrosmas paGodas mporpamMMma AMCHUIUIMHEL COCTABJICHA B paMKax OCHOBHOM mpodeccro-
HaneHOM oOpasoBarenbHOH mporpamMmsl (OITOI) u yuuTeIBaeT 0COOEHHOCTH OOYUEHHS HIPH HHKIIO-
3MBHOM 00pa30BaHMUM JIMII C OTPAaHUIEHHBIMHU BO3MOXKXHOCTSIMH 370poBEsA (OB3) 1 MHBAIHIOB.

CocTaButens — CTapmui IpenogaBaTeib [ m//b/// C. C. benoycosa

Paboyas mporpamMa qUCIUILIAHEI 00CYXIeHa Ha 3aCeIaHuH KageIphl arpOTeXHOIOTHH,
CEJIEKIIAU U CEMEHOBO/ICTBA

«06» ampens 2020 r. (mpotokoi Ne 7).

3aB. kadenpoit arpoTeXHOIOTHH, CEICKIIUN U
CEMEHOBOJICTBA KaHANAT TEXHUIECKUX HAYK, JOIICHT
O. C. Batpaena

Pabogas mporpamMma IUCHUIUIMHEI ofno0OpeHa y4eOHO-METOMWYECKOM KoMuccued MHcTHTyTa
arpo3KOJIOTHH

«13» anpens 2020 r. (mpoToxoit Ne 4).
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MarepuanpHO-TeXHUUYECKas 6a3a, He0OXoaUMast I OCYIIeCTBIIEHUsT 00pa3oBa-
TEJIBHOTO IMpolLiecca Mo AUCIUILITNHE

IIpunoxxenne. PoHA OLIEHOYHBIX CPEICTB.
Jluct peructpanm u3MeHEeHHI
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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
N/I-1omnx-1 Ucnons- OO6yuatommiicst  nmopkeH | OOyvaronuiicss  1oi1- | OOydJaronuiicss J0KeH

3yeT OCHOBHBIE 3aKO-
HBI €CTCCTBEHHOHA-
YYHBIX JOUCIHUILIINH
JUTSL pEeIIeHUsT CTaH-
JapTHBIX 3a1a4 B
o0JracT camoBOI-
cTBacC HpI/IMeHeHI/IeM
nH(pOpMaITMOHHO-
KOMMYHI/IKaI_[I/IOHHBIX
TEXHOJIOTHI

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 nUCHMIVINHBI U BUbI y4eOHOH padoThl

O0beM aucIUIUIMHBI cocTaBiseT 3 3adeTHbIX eauHuIbl (3ET), 108 akagemudeckux daca (na-
Jee yacoB). JlucuuruinHa uzydaercs Ha 2 Kypce.

3.1. PacnpenesieHue o0beMa TMCUMILIMHBI IO BHAaM YueOHO padoThl

Bun yueGHOM paboThI KonunuectBo yacos
KonraktHasi pab6orta (Bcero) 16
B Tom uncie:
Jlextmm (JI) 8
IIpakTnueckue 3ansatus (113) -
Jlabopartopusie 3ansTus (JI3) 8
CamocTosiTe1bHasi padota o0yuawmmxces (CP) 88
KonTtpoJsb 4
Htoro 108
3.2. PacnpenesieHue yueOHOIro BpeMeHH IO pa3jejiaM U TeMaM
Bcero B TOM YHCJIE 2
No KOHTaKTHas paboTa g
TeMLL HaumenoBanwue pa3iena u TeMbl e, CP =
J JI3 I13 S
Pa3nen 1.Mexanuka
1.1 | Beenenue 2 2 X
1.2 | KunemaTuka MaTepuagibHOU TOYKH 8 2 6
13 I[I/{HaMI/IKa MaTepuaabHOU TOYKH U 3 > 6 X
TBEPAOrO Tena
1.4 | MexaHnuueckue KoueOaHus U BOJIHBI 8 2 6 X
Paznen 2. MonekynspHas pu3Hka U TEpMOIMHAMUKA
71 MonekynspHO-KMHETHYECKask TEO- 6 i 6 «
pus UACATBLHOTO ra3a
2.2 W3omporieccrl B razax 6 6 X
2.3 | OcHOBBI TEpPMOJAMHAMUKHI 8 2 6 X
Paznen 3. DnexkrpoguHamMuka
3.1 | DmekTpocraTtuka 8 2 6 X
3.2 | IlocTosiHHBIN JIEKTPUYECKUI TOK 6 6 X
3.3 | MarnuTHOE€ 1oJie ¥ TOK 6 6 X
34 DJIEKTpOMarHuTHasE MHIYKIUs 6 6 X
35 DNeKTpOMarHUTHbIE KOJIeOaHUsI U 6 6 «
BOJIHBI
Pa3gen 4. Ontuka
4.1 | 'eomeTpuueckas onTHKa 6 6 X
4.2 | BonHoBas onrtuka 8 2 6 X
4.3 | KBanToBas ontuka 5 5 X
Paznen 5. Atomnas pusuka
5.1 | AtomHas u sipepHas pusnka 7 2 5 X
KoHnTpoas 4 X X X 4
OO61ast TpyA0eMKOCTh 108 8 8 - 88 4




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. MTIHOBEHHAasl yIJIOBas CKOPOCTb. YIJIOBOE YCKOpeHHE. PaBHOMEpHOE NIBHKEHHE 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 MIIOCKOCTH. DIEKTPUYECKHE MO 3apsDKCHHBIX 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 JUIJIeKTPUKAX. [{onspHbie 1 HEMOISAPHBIE MOJEKYIIbI. DJIEKTPUIECKHUI
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
npoBoaHUKE. [IoBepXHOCTHAs MIIOTHOCTH 3apsaa. [IocTosiHHOE AneKTpUYecKoe IMoje 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. EMkocTh koHzmeHcaropa. [1nockuii 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 npuHLIMI 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. OnpeneneHue 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 MHTCHCUBHOCTH 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 U3IydeHHEM. [II0THOCTh 3HEeprun n3inydeHus. 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 uznydeHus: aroma Bojgoponaa. @opmyna banbsmepa. [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. Bosnbel e bBpoitns.
®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 Kpatkoe comepskaHue JTEKITHi 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




2. | OcHoBbl TepmoauHamMuku. [lepBoe Hauaio TepmoguHamuku. [Ipumenenue Ilep- 2
BOI'0 3aKOHAa TEPMOJUHAMUKHU K Pa3IMYHBIM H30MpoleccaM. AnunabaTHBIN mporecc.

Huxn Kapno. KI1/] TenmoBoi MamuHbI.

3. | DaekTpocTraTuKa. 3aKOH B3aUMOJEHCTBUS 3apsA10B. DJIEKTPUUYECKOE MOJIE U €ro 2
XapakTepucTuku. PaboTa no nepeMenienuio 3apsijia B 3JIEKTPUIECKOM MOJIE.

4. | AtomHas u sigepHas ¢usuka. Ctpoerne aroma. OnsiT Pesepdopna. KBanrossie 2
noctynarel bopa. Moaens aroma Bomopoaa no bopy. CtpoeHue aToMHOTO sipa.
PaguoakTuBHOCTH. 3aKOH paguMOaKTUBHOIO pacnana. EcTecTBeHHas M MCKYCCTBEH-

Hasl paJUOAKTUBHOCTD. S IepHbIe peaklnu.
HTroro 8
4.3. Copepxanue Ja00pATOPHBIX 3aHATHI
Ne . Kon-Bo
HaunmeHnoBaHue 1a00paTOpHBIX 3aHATHN
n/n 4acoB
1 BBoanslii nHcTpykTax no Th. Omnpenenenue norpemuocTeil usmepenuii. Onpene- ’
" | JeHHe MIOTHOCTHU TeJN MPaBUIbHON T€OMETPUYECKON (PopMbI

2. | 3y4yeHnue rapMOHMYECKUX KOJICOAHUH C TOMOIIBIO IPYKUHHOT'O MasiTHUKA 2

3. | 3ydeHue 3aK0Ha COXpaHEHUs U TPEBPAIICHUS SHEPT UM 2

4 Wzydenue sapneHust [Uppakiuy 1 U3MEPEHUE IJTMHBI CBETOBOM BOJHBI C TOMOILBIO )

" | mudpakimoHHON pEMIETKH
HTroro 8
4.4. ConepxxaHue NPaKTHYECKUX 3aHATHI
[IpakTUyeckue 3aHATUS HE PEAYCMOTPEHBI YYCOHBIM IIJIAHOM.
4.5. Buabl u coaep:kaHue caMOCTOATEIbHON padoThl 00yUYaromuxcst
4.5.1. Buasl caMOCTOSATENBbHOM pabOThI 00yJaIOINXCs
Buapl camocTosTensHONH pabOThl 00y4YarOMUXCs KonnuecTtBO yacoB
IToaroroBka K MpOMEXYTOYHOM aTTECTALUH 30
[ToaroToBka k 1a00paTOPHBIM 3aHATHUSAM U K 3alIUTE JIabopaTop- 30
HBIX paboT
CaMOCTOSITEIbHOE U3YUYEHUE OTJIENbHBIX TEM U BOIIPOCOB 28
HTtoro 88
4.5.2. Cogep:kaHue caMOCTOSITEIbHON pabOThl 00Y4aIOINXCs
Ne Kon-Bo
HanmenoBanue TeM 1 BOpocoB
n/n 4acoB
1. Kunernueckasi Teopusi paBHOBECHOT0 MIeajlbHOro rasa. KonmneHrpanus mo-
nexkyn. OyHKIUS pacpeesieHus MOJIEKYJl MPOCTPaHCTBE U Mo ckopocTaM. Cpen-
Hue ckopocTH. aBnenue rasza. [IpuOmmkeHHOE BBIpaKEHHE Ui CPETHEro yucia 13
yIapoB MOJIEKyN O cTeHKY. CBs3b JaBIIEHUS CO CPEIHUM 3HAYEHUEM KBajpara
CKOPOCTH MoJieKysbl. OCHOBHOE ypaBHEHHME KMHETHUECKOM Teopuu rasa Pacrpe-
nexenne Maxkcseiia — bonbiiMana.
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2. TepmoaunaMuka uaeanbHoro raza. Moss Benjecta. Yucno ABoragapo. Modsp-
Hasg Macca. YpaBHEHUE COCTOSIHUS UJealbHOro rasza. 3akoH Jlambrona. CpenHsist
SHEpPrus MOJIEKYJbl. BHYTpEHHsisE 3HEprusi ujeanbHOro rasa. M3oxopuueckui
mporecc. TermmoeMKocTh HIeaThbHOTO ra3a MPU MOCTOSIHHOM oObeme. Yucio cre-
neHel cBo0oabpl MOsIeKyIbl. PaBHOpacnpenenenue suepruu 110 crenensm cBoOo-
nel. 3o0apuyeckuit mporecc. TennoeMKocTh UAealbHOTO Ta3a MPHU MOCTOSHHOM
nasineHun. M3orepmuuecknii mporecc. AnnadaTHIecKuid mporecc. DHTPOMHS ne-
AJIbHOT'O ra3a. 9HTpOHI/I$I HACAJILHOT'O Ir'a3a U BTOPOC HAYAJI0O TCPMOANHAMUKH.

18

3. DuekTpuyeckuii Tok. Cuna Toka. BeiBog GopMyibl, CBA3BIBAIONIEH TIOTHOCTH
TOKA ¥ CPETHIOI0 CKOPOCTh HOCUTENEN TOKA. 3aKOH coxpaHeHus 3apsana. CoenHeHus
MPOBOAHUKOB. [IMOTHOCTP KOHBEKTUBHOTO TOKAa B 3apsSKEHHOM LMJIMHIpE, Bpa-
IAFOIIEeMCs BOKPYT coOCTBEeHHOU ocu. CTopoHHME CHITB. PaboTa CTOPOHHUX CHI 18
IpU TIEPEHOCE HOCUTENS TOKa. OIEKTpOJABIXKyIIas cuia. Hanpsbkenue
Ha HEOJJHOPOJIHOM yyacTKe Lenu. 3akoH Oma ajs mosiHo# nenu. MomHocTh ToKa
U yJelbHasi MOIIHOCTh TOKA.

4. JelicTBMe MATHUTHOIO 1OJIA HA 3apAAbI M TOKM. MarautHoe nosie. MarautHas
uHayKiua. CuiioBble TUHUU MarHUTHOTO nojia. Cuna Jlopenua. [[Buxenue 3aps-
KEHHOM YacTULBI B OJJHOPOJHOM MU IMOCTOSSHHOM MArHUTHOM Tiojie. J[BrkeHue
BIOJb CWJIOBOM JWHUM. JIBMIKEHHE IO OKPYKHOCTH. 3aBHCHUMOCTh pajuyca
OKPY>KHOCTH OT CKOPOCTH JIBH>KEHHS YacTULbl. J[BM>KEHHE MO BUHTOBOW JIMHUM.
[Ilar wpaauyc BHUHTOBOM  JUHHUM. JIBWJKEHHE  3apsSHKEHHOW  YaCTHIIbI
B AJIEKTPUYECKOM U MAarHUTHOM MoJjsix. OmnpenesieHUe OTHOUIEHUsS 3apsiia dIIeK-
TpPOHA K €ro Macce METOA0M MarHeTpoHa. /[eficTBre MarHUTHOIO OIS

Ha IPOBOJHUK ¢ TokoM. Cuna Amnepa. KoHTyp ¢ TokoM B MarHuTHOM noje. Mar-
HUTHBI MOMEHT.

18

5. OcHOBBI KBaHTOBOH MexaHUKH. KoprycKkysspHO-BOIHOBOH Ayanus3Mm. BonHsl ae
Bbpoitnsa. ®opmynsr ne bpoits. dudpakiuus 3J€KTPOHOB U HEUTPOHOB B KPUCTAJI-
nax. BonnoBast pynkuust u ee cmbici. YpaBuenue lllpeaunrepa. Bonna ne bpoii-
75 kKak pemeHue ypaBHeHue lpeawnrepa miis cBoOomHoi vactuilel. Heompene-
JIEHHOCTU KOOpPAMHATHI U UMITysbca. COOTHOIIEHHE HEONpeAeeHHOCTEN. YpaB-
Henue llpenunrepa s craiimoHapHBIX COCTOSIHUN. CIIEKTP SHEPrUil.

16

HToro 88

S. YueOHO-MeTOoANYeCKOe o0ecniedeHne CAMOCTOATEIbLHOM padoThl 00y4aommuXxcst

VYuebHo-MeTomueckue paszpabotrku umerorcs B Hayunoit 6ubnmoreke ®I'BOY BO HOxHo-
Vpansckuii [AY:
1. InnaMuka. 3aKOHBI COXPAHEHHUS B MEXaHHUKE [DIEKTPOHHBINA pecypc]| : METO/. yKa3aHUs AJis BbI-
MTOJTHEHHS TIPAKTUYECKUX M CAMOCTOSATEIBHBIX padoT 1o ¢usuke / coct. C. c. benoycosa ; FOxHo-
VYpansckuii 'AY, Unctutyt arposkonoruu .— Muacckoe: FOxHo-Ypansckuit [AY, 2017 .— 44 c. :
ui., Taba. — bubmmorp.: ¢. 42 (9 Ha3zs.) .— 0,6 MB .— JlocTy1 13 JI0KaqbHOM CETH
MADhttp://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf .— Jloctym u3 cetu MurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf
2. Kunemaruka [DneKTpOHHBIN pecypc] : METOJ. YKa3aHUsl ISl MPAKTUYECKUX U CAMOCTOSITEIIbHBIX
pabort o ¢pusuke / coct. C. C. benoycona ; KOxxno-Ypanbckuii ['AY, UHCTUTYT arposKoiI0run .—
Mmuacckoe: FOxno-Ypansckuit [AY, 2017 .— 28 c. : ui., Tabn. — C npui. — bubnumorp.: c. 26 (6
Ha3B.) .— 0,5 MB .— JlocTyn n3 JIOKAJILHOM CETH
MAD http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf .— JlocTym us cetu MurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf
3. DnekTpocTaTrka [DIeKTpOHHBIN pecypc] : METO/I. yKa3aHUsl Jisl BHITTOJIHEHHS MIPAKTUYECKUX U ca-
MOCTOSITENBHBIX PaboT o ¢usuke / coct. C. C. benoycosa ; IOxuo-Ypansckuii 'AY, UuctutyT ar-
poakosorun .— Muacckoe: FOxHo-Ypansckuit TAY, 2017 .— 50 c. : un., Tabn. — bubmuorp.: c. 47
(5 Ha3B.) — 0,8 MB .— JlocTtyn u3 JjokainpHOM ceTu MAD
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http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf .— [loctyn u3 cetu MuTepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf

4. TIocTOSIHHBIN 3JIEKTPUUECKUI TOK [DNEKTPOHHBIN pecypc] : METO/. YKa3aHUs AJisl BHITOJHEHUS
MPAKTHYECKUX U CAMOCTOSTENBHBIX paboT mo ¢usuke / coct. C. C. benoycosa ; FOxHo-Y panbckuit
I'AY, UuctutyT arposkonoruu .— Muacckoe: FOxuo-Ypansckuit 'AY, 2017 .— 44 c. : ui., Tabn. —
bubmuorp.: c. 41 (7 naszs.) .— 0,5 MB .— Jloctyn u3 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

5. ®usuka [DIeKTpOHHBIN pecypc] : METOA. YKa3aHUs 110 U3YYCHHUIO JUCIUIUIMHBI U 3a/1aHHUE JIJIS1 KOH-
TPOJIBHOW pabOThI CTYAEHTAaM 3a09HOTO OTJIEJICHUS arpoHOMHUYecKoi cieruanbHocTH / cocT. C. C. be-
noycosa ; KOxHo-Ypanbckuit 'AY, Uacturyt arposkonorun .— Yensouuck: KOxHO-Y panbckuit
I'AY, 2017 .— 76 c. : Tabn. — C npun. — bubnuorp.: ¢. 74 (5 va3s.) .— 1 MB .— JlocTyn u3 5o-
kanbHOU cetr MAD : http://nb.sursau.ru:8080/localdocs/iae/ppm037.pdf .— Joctyn u3 cetu MuTepuer
: http://nb.sursau.ru:8080/webdocs/iae/ppm037.pdf .

6. ®oH/ OLIEHOYHBIX CPEACTB /IJIsl POBEIEHUs MPOMEKYTOUHOI aTTecTallNnu
00y4YarIuXCcs

Jlnisi ycTaHOBIIGHHUSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOywatommxcst TpedoBanmsim OI'OC
BO pa3pabotan (oHI OLIEHOYHBIX CPEICTB JUIsl TEKYIIEro KOHTPOJIS YCIIEBA€MOCTH WM IPOBEICHHUS
MIPOMEKYTOUHOM aTTecTaluu OOydyaromuxcst Mo aucuuiuinHe. OOoH OLEHOYHBIX CPE/ICTB MPEICTaB-
jeH B [Ipunoxxenun.

7. OCHOBHAsI U JONOJIHUTE/IbHAS YUeOHasl JUTEepPaTypa, HeodXoaumasi
JJIS1 OCBOEHMS TV CIUNIMHBI

OcHOBHasi U JOMOJIHUTENbHAs yyeOHas juTeparypa umeercs B HayuHoii Oubnmoreke u siek-
TpOHHOU MHpOpMaMOHHO-00pazoBaTenbHOM cpene PI'BOY BO I0xHo-Ypansckuit [AY.

OcHoBHas1 UuTEpaTypa
1. I'pabosckuii, P.1. Kypc ¢pusuku [DnexkTpoHHBIH pecype] : yueb. mocodrue — DIIeKTpOoH. JaH.
— Camnkr-IletepOypr : JIanp, 2012. — 608 c. — Pexxum moctymna: https://e.lanbook.com/book/3178
2. I'paboBckwii, P.U. COopHUK 3a1a4 110 Gu3uke [INEKTPOHHBIN pecypce] : yued. mocodure — Diek-
TpoH. nan. — Cankrt-Iletepoypr : Jlans, 2012. — 128 ¢. — Pexum gocrymna:
https://e.Jlanbook.com/book/3899

JonoHuTe/ILHAS IUTEPATypa

1. Kamamuaukos, H.I1. ®usuka. UHTEpHET-TECTHPOBaHNE 0a30BBIX 3HAHUM [ DIIEKTPOHHBIN pe-
cypc] : yae6. mocobue / H.I1. Kanamaukos, H.M. KoxxeBHUKOB. — DeKTpoH. naH. — CaHKT-
[TeTepOypr : Jlans, 2009. — 160 c. — Pexum noctyna: https://e.lanbook.com/book/172

2. Kypbaues, 10.®. ®usuka : yuebHoe nocobue / F0.D. Kypbaues. - M. : EBpasuiickuii OTKpbI-
ThIil uHCTUTYT, 2011. - 216 c. - ISBN 978-5-374-00523-3 ; To e [DnexktponHsiit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=90773
3. BysynoBa, M. 10. ®u3uka : yaedbnoe nocodoue / M. FO. byzynosa, B. B. boaner. — Upkyrck : Up-
kyrckuit '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. Jlrobas ; CTaBponoabCKuii ToCy1apCcTBEHHBIN arpapHbIi
yHuBepcuteT. — CraBponons : CTaBpOINOJIbCKHA TOCYIapCTBEHHBIN arpapHbIii yHUBepcuTeT, 2015, —
141 c. : Tabn., rpad., cxem., wun. — Pexum gocryma: TO  TOJIHUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=438720
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8. Pecypchl nHPpOPMALMOHHO-TEIEKOMMYHUKAIMOHHOM 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. Yuuepcurerckas o6mommoreka ONLINE http://biblioclub.ru

4. HayuHnas >nexTpoHHas 6nbanoteka «eLibrary» http://elibrary.ru

9. MeToanuyeckue YKazaHusd 1Jas oﬁyqammnxm 10 OCBOCHHMI0 JUCHUIIJIMHBI

VY4uebHo-MeToIMueckrne pa3paboTku umerorcs B HayuHolt OMbianoTeke u 371eKTpOHHOM HHOp-
MannoHHO-o0pa3oBarensHOH cpene PI'BOY BO IOxuo-Ypansckuiit [AY:

1. InnaMuka. 3aKOHBI COXPAHEHHUS B MEXaHHUKE [DIEKTPOHHBINA pecypc]| : MEeTO. yKa3aHUs AJis BbI-
TTOJTHEHHS TPAKTUYECKUX M CAMOCTOSATEIBHBIX padoT 1o ¢usuke / coct. C. c. benoycosa ; FOxHo-
VYpansckuii 'AY, Unctutyt arposkonoruu .— Muacckoe: FOxHo-Ypansckuit [AY, 2017 .— 44 c. :
ui., Taba. — bubmmorp.: ¢. 42 (9 Ha3s.) .— 0,6 MB .— JlocTy1 13 JI0KaqbHOM CETH
MADhttp://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf .— Jloctym u3 cetu MurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf

2. Kunemaruka [DneKTpOHHBIN pecypc] : METOJ. YKa3aHUsl ISl MPAKTUYECKUX U CAMOCTOSITEIIbHBIX
pabort o ¢pusuke / coct. C. C. benoycona ; KOxuo-Ypanbckuii ['AY, MUHCTUTYT arposKoiI0ruu .—
Muacckoe: FOxno-Ypansckuit TAY, 2017 .— 28 c. : ui., Tabn. — C npuin. — bubnuorp.: ¢. 26 (6
Ha3B.) .— 0,5 MB .— JlocTyn n3 JIOKAJILHOM CETH

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

3. DnekTpocTaTuka [DIeKTpOHHBIN pecypc] : METO/I. yKa3aHUsl 1Jisl BHITTOJIHEHHS MIPAKTUYECKUX U ca-
MOCTOSITENBHBIX PaboT o ¢usuke / coct. C. C. benoycosa ; IOxuo-Ypansckuii 'AY, UnctutyT ar-
poskosnorun .— Muacckoe: FOxHo-Ypansckuit TAY, 2017 .— 50 c. : un., Tabn. — bubmuorp.: c. 47
(5 Ha3B.) — 0,8 MB .— JlocTtyn u3 JjokaapHOM cetu MAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf .— [loctyn u3 cetu MutepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf

4. TIocTOSIHHBIN 3JIEKTPUUECKHUI TOK [DNEKTPOHHBIN pecypc] : METO/. yKa3aHUsl AJisl BHITOJHEHUS
MPAKTHYECKUX U CAMOCTOSTENBHBIX paboT no ¢usuke / coct. C. C. benoycosa ; FOxHo-Y panbckuit
I'AY, Uuctutyt arposkonoruu .— Muacckoe: FOxuo-Ypansckuit 'AY, 2017 .— 44 c. : ui., Tabn. —
bubmuorp.: c. 41 (7 naszs.) .— 0,5 MB .— Jloctyn u3 nokanbpHo cetn UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf .— [loctym u3 cetu MutepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf

5. ®u3uka [DIeKTpOHHBIN pecypc] : METOA. YKa3aHUs [0 U3YYCHHUIO JUCIUIUIMHBI U 3a/1aHHE JIJIS1 KOH-
TPOJIBHOW pabOThI CTYJEHTAaM 3a09HOTO OTJIEJICHUS arpoHOMIYecKoi cniermanbHocTh / cocT. C. C. be-
noycosa ; KOxHo-Ypanbckuit 'AY, Uacturyt arposkonorun .— YensOuuck: KOxHO-Y panbckuit
I'AY, 2017 .— 76 c. : Tabn. — C npun. — bubnuorp.: ¢. 74 (5 va3s.) .— 1 MB .— JlocTyn u3 j0-
kanbHOU cetn MAD : http://nb.sursau.ru:8080/localdocs/iae/ppm037.pdf .— Joctyn u3 cetu MuTepuer
: http://nb.sursau.ru:8080/webdocs/iae/ppm037.pdf .

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJb3yeMble IPH OCyLeCTBJIEHUH 00Pa30BaTeIbHOT0
npoiuecca no JMCUMILUINHE, BKJIKYAs MepeYyeHb NPOrpaMMHOro odecrevyeHust u
HH(OPMANMOHHBIX CIIPABOYHBIX CHCTEM,

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

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

-ITO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIutieH3MOHHBIA JOTOBOP
Ne 11354/410/44 ot 25.12.2018;

-ITO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIutieH3MOHHBIA JOTOBOP
Ne 008/411/44 ot 25.12.2018;

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

-AntuBupyc Kaspersky Endpoint Security ans OusHeca, JIMIEH3MOHHBIH JIOTOBOP
Ne 20363/166/44 ot 21.05.19;

-OnepaliioHHasl CHUCTeMa CHELUaIbHOTO Ha3zHaueHus «Astra Linux Special Edition»
PYCB.10015-01, JIunensunonnsiii qoroBop Ne PBT-14/1653-01-BY3 ot 14.03.2018

11. MaTepuajbHoO-TeXHUYecKas 0a3a, He0OXoAUMAS VISl OCYIIeCTBICHHS
00pa3oBaTeIbLHOIO NMpoIecca mo TUCHUILINHE

Y4yeOHble ayIMTOPUHU ISl NIPOBEJeHUS 3aAHATHIH, NMPeXyCMOTPEHHBIX MPOrPpaMMOoii, OCHAa-
LIeHHbIe 000PY/10BaHUEM U TeXHHYECKMMU CPeACTBAMM 00y4YeHH s

1. YueOHast ayauTopus Asi MPOBEACHUS 3aHATHH JIEKIIMOHHOTO TUIA, OCHAIICHHAS MYJIbTHMe-
TUHHBIM 000py0BaHUEM (KOMITBIOTED U BHaeonpoekTop) — 103, 202.

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

3. YueOHas ayauTopusi JUIsl IPOBEACHUS MPAKTUYECKUX 3aHATUHN, 3aHATUH CEMHUHApPCKOTO THUIIA,
BBINOJIHEHUS] KYPCOBBIX Pa0dOT, TPYIIOBBIX U WHAWBUIYAIbHBIX KOHCYJIBTALUH, TEKYLIEr0 KOHTPOJIS U
IIPOMEXYTOUHOM arrectanuu — 105.

IHoMemeHus 1J1s1 CAMOCTOATENbHON PadoThl 00y4aKOIIMXCSH
1. ITomemnieHus i caMOCTOSTENbHON paboThl oOyyaromuxcst — ayauropust Ne 111a, 108, ochHa-
IIEHHbIE KOMITBIOTEPHON TEXHUKOH C MOJKIIIOYEHUEM K ceTH «VHTepHeT.

IlepeyeHb OCHOBHOTIO y4eOHO-1a00paTOPHOro 000pPyA0BaHHS

bapomerp BP -52

Kommiext 6710K0B IMHAMOMETPOB
Mopenb KpUCTAIIINYECKOM PELIETKH
Mogenp 31eKTpoABUraTesl
DeKTpocKon 1abopaTOPHBII
HaGop rpy3oB 1o mexaHuke

Ha6op nunamomeTpos

Ha6op npyxun

OramBo BO3yILIHOE

[IITaTuB U30IUPYIOIINI

Becsl yueOHbIe ¢ rUpIMU
BoasT™eTp mabopatopHbIii

Peocrat PII-6M naboparopHslii
Kanopumertp

[ratus nabopatopusrii LIJI-2
[Tucroner OannucTUYECKHi
Jlaboparopusbiit Habop «TernmoBbie TPOIECCHI»
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CTonuk noabeMHbIN
CTpesiku MarHuTHbBIE
Jlaboparopusrit Habop «I3omporecchi»
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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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1. KoMmneTeHuuM M UX HHAUKATOPBLI, (hopMHUpyeMble B Ipoliecce 0CBOEHUS AUCHUIINHBI

OIIK-1. Criocob6eH pemniaTh TUMIOBBIC 3a7a4u MPOGECCHOHATHHOM IeATeTLHOCTH HAa OCHOBE 3HAHUH
OCHOBHBIX 3dKOHOB MAaTCMAaTUUCCKUX U €CCTCCTBCHHBIX HAYK C IPUMCHCHUECM 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 Texymmas arte-
Hcnone3yer oc- JOJKEH 3HATh: | IOJDKEH  yMEThb: | IOJDKEH  BJIAJETh: | CTAIUs:
HOBHBIE 3aKOHBI OCHOBHBIC (PU3HU- | UCHOJB30BATh OC- | HABBIKAMH TPUMeE- | - KOHTPOJIbHAs
€CTECTBEHHOHAy4Y- | YeCKHE  3aKOHBI, | HOBHbIE (hU3Hue- | HeHUs COOTBET- | paborta;

HBIX TUCIHUILINH SBIICHUSI W TIPO- | CKHE 3aKOHBl M | CTBYIOLIETO0 (PHU3HU- | OTUET MO J1abo-
VIS pelleHus LIECChl, HAa KOTO- | MOHATHS [UIsL pe- | KO- paTopHOil  pa-
CTaHJapTHBIX 3a- pBIX  OCHOBaHHI | IIEHUs TNpodeccu- | MaTeMaTHueckoro | 6ore;
nad B o0JacTH ca- | IPUHLMIIBI  JIeW- | OHAJIBHBIX 3aJa4 - | anmapara, METOJIOB | - TECTUPOBaHUE
JIOBOJICTBA C IIpU- crBust  00wekToB | (5.1.0.32-V.1) aHanu3a u monenu- | IIpomexyrou-
MeHeHneM uHpop- | mpodeccruoHanb- pOBaHUs, TEOPETHU- | Hasl  aTTecTa-
MAaIOHHO- HOMW J1esATeIbHOCTH YEeCKOro M JKCIe- | s
KOMMYHHKAI[MOH- U KOTOpbIE HC- PUMEHTAILHOTO - 3a4€T C OlEH-
HBIX TEXHOJIOTUI MOJB3YIOTCA  JUIS UCCIICIOBAaHMSI TIPH | KOH.

pemeHust mpodec- pemeHun  mpodec-

CHOHAQJIBHBIX  3a- CHOHAQJIBHBIX 3aja4

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, COACPIKATCS 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

5. ®usuka [DIeKTpOHHBIN pecypc] : METOA. YKa3aHUs 110 U3YYCHHUIO JUCIUIUIMHBI U 3a/1aHHUE JIJIS1 KOH-
TPOJIBHOW pabOThI CTYAEHTAaM 3a09HOTO OT/IEJICHUS arpoHOMUYecKoi cniermanbHocTH / cocT. C. C. be-
noycosa ; KOxno-Ypanbckuit 'AY, Uacturyt arposkonorun .— Yensouuck: KOxHO-Y panbckuit
I'AY, 2017 .— 76 c. : Tabn. — C npun. — bubnuorp.: ¢. 74 (5 va3s.) .— 1 MB .— JlocTyn u3 no-
kanbHOU cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/ppm037.pdf .— Joctyn u3 cetu Murtepuer
: http://nb.sursau.ru:8080/webdocs/iae/ppm037.pdf .

4. Meroanyeckue MaTepuaJibl, ONpe/e/isiloliue Npoueaypbl OeHUBAHUA 3HAHMI
b b
YMEHHUIi, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapPaKTePU3y0IINX
copMHPOBAHHOCTH KOMIIETEHIHI

B nanHoM pa3zziene MeToaudeckue MaTepHalibl, ONpeIesIIoNINe MPOoLeyphl OLICHUBAHUS 3Ha-
HUM, YMCHHI, HABBIKOB IO JUCHUILTHHE «DH3HMKa», TPUBEIACHBI PUMEHHUTEIBHO K KOKIOMY U3 HC-
MOJIb3YEMBIX BHJOB TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTanuu oOydaronux-
csl.

4.1. OueHo4HbIe cpeacTBa s MPOBeJICHUsI TEKYIIero KOHTPOJIS yCIeBaeMOCTH

4.1.1. Otuer o naboparopHoii paborte

OtyeT no mabopaTopHON paboTe UCIIONB3YETCS AJIS OIEHKH Ka4yeCTBAa OCBOCHUS 00YyJarOIUMCS
OCHOBHOH TpodecCHOHATbHONH 00pa30BaTENIbHOM MPOrpaMMBbl MO OTJACIBHBIM TE€MaM JAUCIUIUINHBL
Coneprxanuie u popma oTdeTa 1o Jab0paTOPHBIM padOTaM MPUBOAUTCS B METOJMUECKUX YKa3aHUAX K
nabopatopubM padoram (1. 3 @OC). ConepxaHue oT4eTa U KPUTEPUU OLIEHKU OTuYeTa (Tadil.) J0BO-
ISITCSL 10 CBEIICHHS OOYJaIONINXCsl B HaYaJle 3aHITHH.

Ne OLleHOYHBIE CPEJICTBA Kox u HaumenoBanue
Ortuer no nabopaTopHoii paboTe WHJUKATOpa KoMIIe-
TEHIUH
1 1. Yro Ha3bIBaeTCS CUIION TSDKECTH? NJI-1onk-1
2. Uto nogHUMAaeTCs O/ CUJIOM BCEMUPHOTO TATOTEHUSA? Hcnonb3yeT oCHOB-
3. 3anumute GopMyny Ui OTIPEIEICHUST YCKOPEHUS CUITBI TSKECTH. HBIE 3aKOHBI €CTe-
4. Kak onpenensieTcss yCKOpeHHE CBOOOIHOTO MaJCHUs C TOMOIIbIO CTBEHHOHAYYHBIX
MaTEMaTHYECKOro MasiTHUKa? JUCLUIUINH AJIS pe-
5. UTo Ha3bIBaeTCsl MATEMATUYECKUM MasiTHUKOM ? IIEHUs] CTaHIAPTHBIX
6. Kak onpenenuts nepuos koieOaHuii MaTeMaTHUECKOT0 MasiTHUKA? 3a1a4 B 00JIacTH ca-
JIOBOJICTBA

OT4YeT OIEeHUBACTCS MO YCMOTPEHHUIO MPETOAaBaTENsl 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.

IlIxkana \ Kputepuu onenunBanus
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Onenka 5
(OTIMYHO)

- M3JIOXKCHHE MaTepHaja JIOTHIHO, TPaMOTHO;
- cBOOOTHOE BIIAICHUE TEPMHUHOIOTHEH;

- YMEHHE BBICKAa3bIBaTh M OOOCHOBAaTh CBOW CYXJICHHUS IPU OTBETE Ha
KOHTPOJIBLHBIE BOIIPOCEI;

- YMEHHE ONUCHIBATh (PU3HUYCCKUE 3aKOHBI, SIBJICHHUS U TTPOIIECCHI;

- yMeHI/Ie HpOBO,Z[I/ITb 1 OIICHUBATH pe3yanaTbl H3MepeHHI>'I;

- CIIOCOOHOCTH peniaTh 3aJa4H.

Onenka 4
(xopor1o)

- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;
- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

- OCO3HAaHHOE MPUMEHEHUE TEOPETUYECKUX 3HAHUM A onucaHus (u3u-
YECKHUX 3aKOHOB, SIBJICHMM W IIPOLECCOB, PEIICHHsS KOHKPETHBIX 3azad,
IIPOBEJCHUS U OLICHWBAHUS PE3YJIbTaTOB MU3MEPEHMM, HO COJEp)KaHUE U
(opMa 0TBETa MMEIOT OTJEJbHbIE HETOUHOCTH.

Onenka 3
(YAOBIETBOPUTENBHO)

- U3JI0KCHHUE MaTepHaja HEMOIHO, HETIOCIEI0BATEIBHO,

- HETOYHOCTH B OIPEAEICHUM MOHATUI, B IPUMEHEHUM 3HAHUM IS OIU-
caHMsl (PU3MUYECKUX 3AaKOHOB, SIBICHUHM M MPOLIECCOB, PELICHUS KOHKPET-
HBIX 3aj]a4, IPOBEACHUSI U OLICHUBAHMSI PE3YJIbTaTOB U3MEPEHUH,

- 3aTpYJHEHUs1 B 0OOCHOBAHUU CBOUX CYXJIECHUM;

- 00Hapy>XHBaeTCsi HEAOCTATOUHO ITYOOKOE MOHMMAaHHUE M3YYEHHOTO Ma-
TepHaja.

Ouenka 2
(HEeyIOBJIETBOPUTEIBHO)

- OTCYTCTBHE HEOOXOIUMBIX TEOPETUYECKHX 3HAHMIA; JOMYIICHbI OIINOKU
B OIPEICIICHUH TMOHITUH M OMHCAaHWUU (PU3MUECKUX 3aKOHOB, SIBICHUHA U
mponecCoB, UCKAXKCH UX CMBICII, HC PCUICHBI 3aaa4u, HC NPAaBUJIbHO OILC-
HUBAIOTCSI PE3yJIbTAaThl U3MEPEHUH;

- HE3HAHHME OCHOBHOTO MarepHalia y4eOHOH Mmporpammbl, IOMYCKArOTCS
rpyObIe OITMOKY B U3JIOKEHUH.

Ixkana

Kpurepun oneHuBanus

OlLeHKa «3a4TEHO»

- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHUE TEPMUHOJIOTHEH;
- YMCHHUC BLICKA3bIBATH U O6OCHOBaTB CBOU CYKIACHUSA IIPU OTBCTC HaA
KOHTPOJIbHBIE BOMPOCHI;
- YMCHHC OIIUCBIBATH (bI/I3I/I‘IeCKI/I€ 3aKOHBI, SIBJICHUA U TPOUCCCHI;
- YMEHHE NMPOBOIUTH U OLIEHUBATh PE3YNbTAaThl U3MEPEHU;
- CIOCOOHOCTH pelIaTh WHKEHEPHBIC 3a7auu (JIOMyCcKaeTcs Hajludue Ma-
JIO3HAUUTEIBHBIX OMIMOOK WIJIM HEJIOCTATOYHO MOJHOE PACKPBITHE COMEp-
JKaHHC BOIIPOCA WJIM MOrpCIIHOCTh HCHPHUHIHUIIMAJIBHOI'O XapaKTCpa B OT-
BETE Ha BOIIPOCHI).

O1leHKa «HE 3aU4TEHO»

- OTCYTCTBHE HEOOXOJUMbIX TEOPETUUECKUX 3HAHUH; JOMYIIEHbI OIIMOKH
B ONpEACICHUH TOHATHH W ONMMCAHWU (DPU3MYECKUX 3aKOHOB, SIBJICHUU U
mponecCoB, UCKAKCH UX CMBICJI, HC PCHICHLBI 3aJa4U, HC IMMPaBHUJIbHO OILIC-
HUBAIOTCSI PE3yIbTAaThl U3MEPEHUH;

- HE3HaHWE OCHOBHOTO MaTepHualia y4eOHOW MpOrpamMmbl, AOMYCKAIOTCS
rpyOBI€ OIMOKY B U3JIOKCHUH.

4.1.2 TectupoBanue

TectupoBaHue HCMIONB3YETCA Ul OLEHKM KauecTBAa OCBOEHHUS CTYIEHTOM O0pa3oBaTelbHOU
MporpaMMBbl 1O TEMaM WM pasjesiaM JUCHUIUINHBL [1o pe3ynapTaTtaM 3auera CTYIEHTY BBICTABIISIETCS
OLIEHKA «OTIMYHO», «XOPOII0», «YJAOBIECTBOPUTEIHHO» UIIU «HEYIOBIETBOPUTEIHLHO.
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No Ol1leHOYHbBIE CPEICTBA Kox u HaumMenoBanue
TectupoBanue UH/IMKaTOpa KOMIIe-
TEHIIUU
1. | 1. YpaBHeHuHE IIOCKON CUHYCOUJAIIBHON BOJIHBI , PACIIPOCTPaHSIIO- N-1onk1

wmiicst Boois ocu OX, umeer suaé = 0,01sin(10°7 — 2x). [epuon (B

MC) PaBeH...
e 2
e 1

* 6.28 - mpaB.oTBET
2. J1ns1 monepeyHoi BOJIHBI CIIPABEIJIMBO YTBEPXKIE-

*  YaCTHIIBI CPEIbl KOJIEOIIOTCS B HANIPABICHUHU PACIPOCTpaHe-
HHsI BOJIHBI

*  YaCTHIIBI CPEABI KOJEOIIOTCS B HAIIPABJICHUSX, TICPIICHIUKY-
JIIPHO HaIPaBJICHUIO PACIIPOCTPAHCHMS BOJIHEI.- IIPAB.OTBET

* BO3HUKHOBEHHE BOJHBI CBSI3aHO C JeopManueil CcoxaTus -
pacTsKECHUA

3. YpaBHEHHUsI JBUKEHUS PY)KUHHOTO MasiTHUKA
d%x b dx  k _ F

—2+—-—+—x=—coswr
at wmoodr m i

ap masToa rvhdhensormaamo o e

SBnsercst nuddepeHaTbHBIM YPAaBHEHUEM. . .

*  BBIHYXJEHHE KOJIeOaHU - IPaB.OTBET

*  cBOOOJHBIX 3aTYXAIOLINX KOJIEOAHUU

*  cBOOOJHBIX HE3aTyXAIOMINX KOJICOaHMI
4. YpaBHEHME TIJIOCKOW CHHYCOUIAIbHOM BOJIHBI, PACIPOCTPAHSIO-
wieiicst BNoie ocu OX co ckopoctsio 500 m\c, mmeer Bua

f— 3 3
¢ = D,Dlsm(lﬂ t- ’bc]l BosHoBOE uKcio K (B M~!) paBHO..

e 5
* 2 mpaB.OTBET
* 05

* 19. Jlng nonepevyHON BOJIHBI CIIPABEIJINBO YTBEPKICHUE. . .
* BO3HUKHOBEHHE BOJHBI CBSI3aHO C ehopMariueit cokaTus —
pacTsHKeHUs
e YacTtuupl cpenbl KOIeOTI0TCs B HAIIPABJICHUH PAaCIIPOCTPaHE-
HUS BOJTHBI
e YacTuupl cpenbl KOJIeOTI0TCS B HAMPABICHUSIX, IEPTIICHANKY-
JIIPHBIX HAIIPABJICHUIO PACCTOSIHUS BOIHBL.-IIPaB.OTBET
5. MarepuanbHasi TOUKa COBEpPIIAET TAPMOHUYECKOE KOJICOAHHE C aM-
muTynoi A=4cm u yacroroit v=2I"u. Eciau cmenienre ToO4ku B MO-
MEHT BPEMEHH, MPUHSATHIN 3a HAYaJIbHBIN, pABHO CBOEMY HaYaJIbHOMY
3HAYEHUIO, TO TOYKA KOJIEeOIeTCsS B COOTBETCTBUU C YPaBHEHHEM (B
Ccn...
e x=0,04 cos4nt-npaB.oTBET
e x=0,04 cosnt
e x=0,04 sinxt
o  x=0,04sin 4nt
6. YpaBHEHHE IJIOCKON CHHYCOMJIAJIbHON BOJIHBI, PaCpOCTPAHSIIO-

Hcnonb3yeT oCHOB-
HBIC 3aKOHBI €CTe-
CTBEHHOHAYYHBIX

JUCLIMIUINH JUIS pe-

IICHUST CTaHIAPTHBIX

3a7a4 B 00JIaCTH ca-

JIOBOJICTBA
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weiicst Bxosb ocu OX, umeer Bux & = 0,01sin10°(z —5—)(;0). JnmnHaa

BOJIHBI (B M) PaBEH ....
* 3,14 npaB.oTBET
e 2
* 1000
7. YpaBHEHUE ABUKECHUS MTPY>KUHHOTO MasiTHUKA

sBisieTcs nudepeHIInaTbHbBIM YPAaBHCHHUEM. . .
*  CBOOOJHO 3aTyXamIINX KoJIeOaHUH
* CBOOOJHBIX HE3aTyXaIOIINUX KOJICOAHMI - TPaB.OTBET
*  BBIHYXKJEHHBIX KOJICOaHUH
8. MarepuasibHasi TOUYKa COBEPIIAET FraPMOHUYECKUE KOJICOAHUS C aM-
mutynoil A =4 cM u yactoro v = 2 I'u. Eciin cMenienne Touku B
MOMEHT BPEMEHU, MPUHATOMN 32 HaYaJIbHBINA, PABHO CBOEMY MaKCH-
MaJbHOMY 3HAYCHHIO, TO TOYKA KOJICOJIETCS B COOTBETCTBHH C YPaB-
HenueM (B CHN) ...
e x=0.04 cos xt
* x=0.04 cos 4 nt-npaB.oTBET
e x=0.04sin4 xt
e x=0,04sin &t
9. lns cpeprueckoii BOJIHBI CIPABEIJIMBO YTBEPIKICHHE .. ..
* AMmIuTya BOJHBI 0OpaTHO MPOMOPIIMOHAIBHA PACCTOSHUIO
JI0 UICTOYHUKA KoJieOaHuH (B HEMOTJIONMIAIOIICH cpene) —
MpaB.OTBET
*  BonHOBBIE TOBEPXHOCTHU UMEIOT BUJ APAJIICIbHBIX APYT APY-
Iy INIOCKOCTEMN
*  AMIUIUTY/Ia BOJHBI HE 3aBUCUT OT PACCTOSHUSA JI0 HICTOYHUKA
KosiebaHui (PH YCIOBHHM, YTO MOTJIOMIEHUEM CPEJII MOKHO
npeHeopeyb)
10. YpaBHeHUEe NBUKEHUS NPYKUHHOTO MasiTHUKA

0 coswt
a m o dr m i
sBisieTcs T depeHInaIbHbBIM YPaBHEHUEM. . ..
* CBOOOJHBIX 3aTyXaIOMINX KOJIeOaHUA
* CBOOOJHBIX HE3aTyXaIOIIMNX KOJCOaHUI
*  BBIHY)KJIEHHBIX KOJIEOaHHH - TIPaB.OTBET
11. YpaBHeHue II0CKOI CHHYCOUJAIbHOM BOJIHBI, PACIIPOCTPaHSIIO-

mevics Bnoib ocu OX, IMeeT BU I;- =0,01 sin(10%t-2x). Jnuna
BOJIHBI ( B M) paBHa......

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

12. MarepuanibHas TOUYKa COBEPIIAET TAPMOHUIECKUE KOJICOAHMSI C
aMIuTy0i A=4cm u yactortoit v=2 I'u. Eciiu cMenienne ToUku B
MOMEHT BPEMEHU, IIPUHATHIN 332 HAYaJIbHBIN, PABHO HYJIIO, TO TOYKA
KOJIeOJIeTCS B COOTBETCTBHHM ¢ ypaBHeHUeM (B CU).....

e x=0,04 cos 4mt

23




e x=0,04 cos mt
e x=0,04 sin mt
* x=0,04 sin 4 nt- npaB.oTBET

Kpurepuu orienku oTBeTa cTyneHTa (Tab.) TOBOIATCS 10 CBECHUS CTYJIESHTOB /10 HaJalia 3a4e-
Ta. Pe3ynbrar TecTUpOBaHMS OOBSIBISETCS CTYJACHTY HEMOCPEACTBEHHO TOCIE €ro CAauu.

kana Kpurepun oniennBanus
(% nipaBUIIBLHBIX OTBETOB)
OrneHka 5 (OTJIMYHO) 80-100
Ouenka 4 (xopo1io) 70-79
Orenka 3 (yI0BIETBOPHUTEIHHO) 50-69
OneHka 2 (HeYyIOBIETBOPUTEIHHO) menee S50

4.1.3. KouTpouabHasi pabora

KOHTpO.HI:HaH pa60Ta HpOBOI[I/ITCH IJIA OOEHKU Ka4yeCTBa CaAMOCTOSTCIIBHOT'O OCBOCHUS CTy,Z[eH-
TOM 00pa3oBaTeNbHONW MPOTPAaMMBI MO OTACIBHBIM T€MaM IUCIHMIUIMHBI. PaboTa oreHuBaeTcs 1o
YCMOTPEHHIO MPEIOIaBaTelisl OIEHKOW «3a4TeHO», «HE 3auTeHO». Collep)kaHie KOHTPOJIbHON paboThI
1 TpeOoBaHMS K €€ OPOPMIICHUIO NMPUBEICHB B METOJMYECKUX YKa3aHUAX «MareMaTrhka: MeTOdr4e-
CKHe yKa3aHUs K BBITIOJTHEHUIO KOHTPOJILHON paOOThI».

Kputepuu orieHkr KOHTPOJIBLHON padoThI (TabJ1.) JOBOJSATCS 10 CBEJICHUSI CTY/ICHTOB Ha yCTaHO-
BOYHOMH Jiekiun. OlieHKa 00BSABISETCS CTYACHTY MOCIE MPOBEPKH KOHTPOIHHOU PabOTHI.

[llxana Kpurepuu onieHnBaHuUs

OrneHKa «3a4TeHO» | - cojiepkaHue W oopMiIeHUE KOHTPOIBHOW pabOThl COOTBETCTBYET TPeOO-
BaHUSIM,;

- M3JI0’KEHHE MaTepHralia JIOTHIHO, TPAaMOTHO;

- HAJINYKUE€ MAJIO3HAYUTCIIbHBIX OH_II/I6OK HJIN NOrpCIIHOCTL HCIIPUHIUIINAIIb-
HOTO XapakTepa MPH BHITIOJTHEHUH 3aIaHHH.

OreHka «HE 3a4TEHO» | - co/ep)kKaHhe U opOopMIICHHE KOHTPOJIBHON paboThl HE COOTBETCTBYET Tpe-
OOBaHUAM;

- U3JI0’KEHHE MaTepHalia He JIOTUYHO, UMEIOTCS TpaMMaTUYeCcKie OINOKH;

- 3HAYUTENbHBIC OIIMOKM NMPHUHIMIIHAIBGHOTO XapaKTepa IMpPU BHIMOJIHECHUN
3aJJaHuH.

4.2. [Ipoueaypsl U OLEHOYHBbIE CPEACTBA 1JIS1 MPOBeAeHHUS MPOMEKYTOUHON aTTeCTAllUNN

4.2.1. 3a4et ¢ OLlEHKOU

3ader C OIEHKOW sABIAETCS (POPMOI OIEHKHM KadecTBAa OCBOCHMS OOYYaIOIIUMCS OCHOBHOM
npogeccuoHanbHON 00pa30BaTENIbHOM MPOrpaMMBbl IO pazzenam AuciuuIuimHbl. [lo pesynbTaram 3ade-
Ta C OIICHKON OO0ydYaromeMycs BHICTaBIISETCS OIEHKA «OTIUYHO», «XOPOII0», «YIAOBJICTBOPUTEIHLHO,
«HEYJOBJIETBOPUTEIBHO».

3ader C OIEHKOW MPOBOIUTCS MO OKOHYAHWM YTCHHSI JICKIIMA W BBITOTHEHUS JTA0OPaTOPHBIX
(IpakTUYECKUX) 3aHATHH. 3a4eT ¢ OLEHKON MPUHUMAETCS MPENOaBaTEIISIMU, POBOIUBIINMHE JIa00-
patopHble (MPAaKTUYECKUE) 3aHIATHUS, WM YATAIOIIMMHU JIEKIIMU 10 JAHHOW AucuMIuinHe. B ciydae ot-
CYTCTBHS BEIYIIETO MpErnoiaBarelisa 3a4eT C OLICHKON MPUHUMAETCS MpenojaBaTesieM, Ha3HAaYE€HHBIM
pacrnopspkeHreM 3aBeayroniero kadgeapoi. C pasperieHus 3aBeayroniero kaheapoi Ha 3a4eTe ¢ OIlCH-
KOW MOET MPUCYTCTBOBATH MPETNoIaBaTeNb Kadeapbl, IPUBICYCHHBIN ISl TOMOIIH B IPUEME 3a4eTa
C OLIEHKOM.
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[IpucyTcTBUE HA 3aUeTe C OLIEHKOW MpemnoaBaTeNell ¢ Ipyrux kadeap 6e3 COOTBETCTBYIOMIETO
pacnopspKEeHHs peKTopa, IPOPEKTOopa 1Mo yueOHo# padoTe win 1ekaHa GakyabTeTa HE TOMYyCKaeTCs.

®opma(pl) MPOBEIEHUSI 3a4eTa C OLEHKOU (yCmHublll onpoc no ounemam) ONPESISIIOTCS Ka-
dbenpoii 1 TOBOAATCS 10 CBEACHUS 00YJaIONIUXCsl B HaYaJIe CeMecTpa.

s mpoBeneHus 3adera ¢ OLEHKOW BENYILMM MPENoAaBaTe/lb HaKaHyHE II0JIy4aeT B IeKaHaTe
3a4eT HO-’K3aMEHALMOHHYIO BEJOMOCTb, KOTOpAasi BO3BPAILAETCS B JEKAHAT MOCIE OKOHYAHUS MEPO-
MPUSATUA B JIEHb IPOBEACHUS 3aU€Ta C OLICHKON WM YTPOM CJEAYIOIIETO JIHS.

OOyuaromumecs IpH SBKE Ha 3a4eT ¢ OIEHKON 00s13aHbI UMETh MPHU ceOe 3aUeTHYIO0 KHUXKKY, KO-
TOPYIO OHU MPEABSBISAIOT MIPENOAABATEINIO.

Bo Bpems 3auera c OLieHKOW 0O0ydYaroliuMecs MOTYT IOJIb30BAaThCsS C pPa3pelieHUs] BEAYIIETO
MpernojaBaTelis CIPaBOYHOW M HOPMATHBHOHM JIUTEPATYpOH, APYTUMHU MOCOOHMSIMH M TEXHUYCCKHUMHU
CpECTBAMM.

Bpewmst moAroToBku oTBeTa B YCTHOHM (hopMe IpU caue 3ayera ¢ OLEHKOW TOHKHO COCTaBIISATh
He MeHee 20 MUHYT (110 JKeTTaHWI0 00YJYaloIIerocsi OTBET MOXKET OBITh IOCPOUYHBIM). Bpemst oTBeTa - He
6onee 10 MUHYT.

[IpenogaBatemnto MpeaocTaBiseTCs MPaBo 3aJaBaTh 00YJarOIMIMMCS JAOMOJHUTEIbHBIE BOIIPOCHI
B paMKax MpOrpaMMbl JTUCLHHUIUIUHBIL.

KadecTBeHHast OI[EHKA «OTIIMYHO», «XOPOII0», «yI0BICTBOPHUTEIHHO», BHECEHHAS B 3aYETHYIO
KHIKKY M 3a4€THO-IK3aMEHAIMOHHYIO BEJOMOCTb, SBIISIETCS PE3yJbTAaTOM YCIEIIHOTO YCBOCHUS
y4eOHOr0 Marepuara.

Pe3ynbrar 3auera ¢ OI[EeHKON B 3a4ETHYIO KHUXKKY BBICTABIISIETCS] B IEHb IIPOBEICHUSI 3a4€Ta C
OLICHKOW B MPHUCYTCTBUU camoro oOydaromierocs. [IpernoaaBaren HeCyT MepcOHANbHYIO OTBETCTBEH-
HOCTh 32 CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHUS 3alUCEN O Pe3ysibTaTax MPOMEXKYTOUHOU aTTecTa-
LMY B 3a4E€THO-IK3aMEHALMOHHYIO BEJOMOCTh U B 3a4ETHBIE KHUKKH.

Ecnu oOyuaromuiics ssBUIICS Ha 3a4€T C OLIGHKOW M OTKAa3aJCsl OT MPOXOXKIEHUS aTTeCTAI[H B
CBA3U C HEMOATOTOBJIEHHOCTBIO, TO B 3a4€THO-3K3AMEHAI[MOHHYIO BEIOMOCTb €MY BBICTABIISIETCS
OLICHKA «HEYJIOBIETBOPUTEIHLHO».

HesBka Ha 3adeT ¢ OIEHKOM OTMEYAETCS B 3aUETHO-DK3aMEHAIlMOHHON BEIOMOCTH CJIIOBAMHU
«HE SIBUIICSI».

Hapymienne TucuuIuiMHbl, CIUChIBAaHUE, UCTIOIb30BaHUE 00yUalOIIMMUCS Hepa3pelIeHHBIX Te-
YATHBIX ¥ PYKONMUCHBIX MaTepUaioB, MOOWIBHBIX Tele(OHOB, KOMMYHHKATOPOB, TUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB U JPYTUX BUJIOB JIMYHOM KOMMYHUKAIIMOHHOW M KOMITBIOTEPHON TEXHUKHU BO
BpeMs 3a4eTa ¢ OIEHKOH 3ampenieHo. B ciydae HapyIeHus 3TOro TpeOoBaHUS MPeroaaBaTeib 00s3aH
YAATUTh 00y4arouierocsi U3 ayJuTOpPUH U MPOCTABUTh €My B BEJOMOCTH OLIEHKY «HEYAOBJIETBOPH-
TEIBHO».

OOyuarommmMcs, HE CAABIIMM 3a4eT C OICHKOW B YCTAHOBJICHHBIC CPOKH IO YBaXUTEIHHOM
MIPUYMHE, UHAUBUIYAIbHBIE CPOKU MPOBEICHUS 3aUeTa C OLICHKOW OMPEeNISIOTCS JeKaHOM (aKyIbTe-
Ta.

OOyyaronuecs, IMEIOIIHNE aKaJAEMUUYECKYIO 3a/I0JKEeHHOCTb, CIAl0T 3a4eT C OIIEHKOW B CPOKH,
omnpezensieMble YHUBepcuTteToM. MHpopMaIus o ITMKBUIAIUYN 3a10JKEHHOCTH OTMEUYaeTCsl B HK3aMe-
HallMOHHOM JIUCTE.

JonyckaeTcs ¢ paspelieHns JeKaHaTa U JOCPOYHas cJada 3a4eTa C OLCHKOM C 3allHhChi0 pe-
3yJbTaTOB B AK3aMEHAIMOHHBIH JIUCT.

WHBanmuapl M quna ¢ OrpaHUYEHHBIMM BO3MOYKHOCTSIMHU 370pPOBbS MOTYT CHABaTh 3a4eThl C
OILICHKOMW B CPOKH, YCTAaHOBIIEHHBIC HHIUBUyaTbHBIM YI€OHBIM IIaHOM. VIHBaMUIbI U JIMIIA C OTPaHU-
YEHHBIMM BO3MOXXHOCTSIMHM 3J0POBbsI, NMEIOIINE HAPYIICHHS ONOPHO-IABUTATEIBHOIO ammapara, A0-
MYCKaIOTCs HA aTTECTALlMOHHBIE UCIIBITAHUS B COITPOBOXKIECHUU ACCUCTEHTOB-COMPOBOKIAIOIIHNX.

[Tpouenypa mpoBeaeHUs] MPOMEKYTOYHON aTTeCTAllMu JUJIsl OCOOBIX ciy4yaeB u3noxeHna B «[lo-
JIO)KEHUU O TEKYIIEM KOHTPOJIC YCIIEBAEMOCTH M IMPOMEKYTOYHOW aTTeCTAlMU OOYy4aroUIuXcs IO
OIIOIl OGakanmaBpuara, crneruanuTeTra W Maructparypel» ®I'BOY BO IOxno-Ypansckmii ['AY
(FOYpI'AVY-I1-02-66/02-16 ot 26.10.2016 1.).
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Ne O1ieHOYHBIE CPEJCTBA Kox u HaumMenoBanue
3a4er ¢ OLCHKOM WHJUKATOpa KoMIIle-
TECHITUU
1 I Mexannka (KHHEeMaTHKA U JUHAMHUKA) WJI-1ormk-1

1. ITpenmet ¢puszuku. OOIIas CTPYKTypa U 3a7a4u Kypca (GU3uKH.
2. PaBHOMEpPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENHOE IBUIKEHUE U €TO
xapakTepucTuku. CpeaHssi CKOpocTh. MTHOBEHHAsi CKOPOCTb.
3. PaBHoyckopenHoe aBmxenue. CpeaHee yckopeHue. MrHoBeHHOE
YCKOpEHHE.
4. Kunematuka ABUKEHUS IO OKPY>KHOCTH.
5. 3akonbl HetoTona. Macca u cuiia. Bunbl cuit B mpupojie u ux mpei-
CTaBJICHUE B MEXaHUKE.
6. lunaMuka BpamareabHOTro JBWKEHUS TBEPIOTO TeIa(OCHOBHOM
3aKOH JMHAMHUKHU BPALIATEIbHOTO ABUKEHUSI, MOMEHT CHUJIbI, MOMEHT
WHEpPLUU, MOMEHT UMITYJIbCA)
7. UMIyJIbC M €70 CBSI3b € CHIION. 3aKOH COXpaHEHUs UMITYJbCa.
8. PaboTa u MmomtHOCTh. [loTeHIIMATbHASI 1 KWHETUYECKAst SHEPTHS.
9.CBs13b 3Hepruu u padotsl. [IpeoOpazoBanue sHEprun. 3aKOH COXpa-
HEHHUSI SHEPTUH U €T0 3HaYCHHUE.

II Mexannyeckue KoJ1e0aHUSI U BOJTHBI
10. Konebarenbuble ABMKeHUA. ['apMOHUUYeCKre KOJIeOaHUS U UX Xa-
PaKTepUCTUKU. MaTeMaTU4eCKUI U IIPYKUHHBIN MasTHUKU. DopMmyiia
JUTs TIEPUOJIOB KOJICOAHMIA.
11. IIpeBpalienue sHEprun MpHu KouedaTeIbHOM JIBUKECHUN. BBIHYX-
IIEHHBIE 1 CBOOOIHEIE KoieOanus. Pe3oHaHc.
12. Pactipenenenne konebanuii B ynpyroiu cpeze. [IpogonbHbie u mo-

MepeYHbIE BOJHBI. JJTMHA BOJIHBI U €€ CBA3b C IEPUOJIOM U CKOPOCTHIO.

3BYKOBBIE BOJIHBI.
III MKT upeanbHoro raza. TepmoanHaMuka
13.TemnepaTypa, €€ XapaKTEPUCTUKH.
14 Crenenu cBoOobl. [ToHas KHHETUYECKAs! JHEPTHSI MOJICKYI.
15. YpaBuenue MenneneeBa — Kianeiipona u ero xapakTepUCTHKH.
16.9xcriepuMeHTaIbHbIE Ta30BbI€ 3aKOHBI.
17. 1 3akOH TepMOJIMUHAMUKH U €r0 MPUMEHEHHUE K PA3JIMYHBIMU30-
IpoLeccam.
18. AnqunabaTuveckoe pacuiupeHue rasa. Pabora, copepiiaemast mpu
M3MEHEeHUU o0beMa rasa.
IV Daekrpocratuka
19. Onexrpusanus ten. 3akoH KynoHa. 3akoH coXpaHEHMsI dJIEKTPU-
9YeCcKOro 3aps/a.
20. Dnextpuyeckoe nose. HanpsykeHHOCTh 2JIEKTPUYECKOTO MTOJIA.
[ToTok BekTOpa HANPSKEHHOCTH DJ1. TOJS.
21. Teopema Octporpazackoro-I'aycca u ee mpuMEHEHHE.
22. IIpOBOJIHUKY U TUDJIEKTPUKU B JIEKTPUUECKOM TOJIE.
23. PaboTa 1o nepeMeIrieHno 3apsiia B dJieKTpudeckom moie. [loren-
1M U Pa3HOCTb MOTEHUHAIOB. CBSI3b MEXy HAMPSKEHHOCTHIO U
Pa3HOCTHIO TOTEHIINAJIOB.
24. DnextpoeMKocTh. KoHIeHCATOPBI. DHEPTHS ANEKTPUUECKOTO O
TS
V IlocTOSSHHBII JIEKTPUYECKH A TOK
25. Dnekrpuueckuit Tok. Cuna toka. [ImoTHocTh TOKa. PasHocTh mo-
TEHIMAJIOB, HanpsbkeHue, JJ1C.

Hcnonb3yeT oCHOB-
HBIC 3aKOHBI €CTe-
CTBEHHOHAYYHBIX

TUCITUTLIAH IS pe-

IIICHHSI CTaHIaPTHBIX

3a1a4 B 00JIacTH ca-

JIOBOJCTBA
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26. VIcTOYHMKY ITOCTOSTHHOTO TOKA, MX BUIEL.
27. 3akoH Oma Ju1s yyacTKa ey U nojgHou nenu. ConpoTuBieHue
MIPOBOJAHUKOB.
28. IlocnenoBaTeNbHOE U NTApAJIIEIbHOE COEIUHEHNE IPOBOTHUKOB.
29. PaboTa 1 MOUTHOCTH TOKa. 3akoH [[xoyis - Jlenna.
30. DneKkTpruYecKHil TOK B razax (CaMOCTOSITeNIbHAsI 1 HECAMOCTOS-
TebHAasi MPOBOJIUMOCTH, THUIIBI PA3PSIOB).
31. DneKTpuYecKHii TOK B OJYIMPOBOIHUKAX (COOCTBEHHAs U MPH-
MeCHas POBOJIUMOCTH IOJIYIIPOBOJIHUKOB).
32. DNEeKTpUUYECKU TOK B paCTBOpaxX M pacruiaBax 3JIEKTPOJIUTOB (3a-
KoHbI Dapajies, 3EKTPOIIU3 U €r0 IPUMEHEHUE).
VI Marnerusm
33. MarauTHoe 1oJje, MarHuTHas UHIYKLHSI, MATHUTHBIN TOTOK.
34. MarHuTHbIE CBOMCTBA BelIECTB. JlnaMarHeTn3Mm, nmapamMarieTu3m u
(beppoMarueTusM.
35. JleificTBME MarHUTHOTO TIOJIsI HA TTPOBOJIHUK C TOKOM. 3aKOH AM-
nepa. 3akoH buo-Casappa-Jlamnnaca.
36.JleiicTBMEe MarHUTHOTO TOJIA HA ABIKYyIIHiics 3apsia. Cuna Jlopen-
a.
37.5BreHNnE NEKTPOMArHUTHOW HHAYKIIUA U CAMOUHIYKIINH.
38. [IpuHuun neiicTBus Tpancopmaropa.
VII BoJsiHOBBIE 1 KBAHTOBbIE CBOIICTBA CBETa
39. Iudpaxkuus cera. JJudpakunonnas pemerka.
40. Uutepdepentius ceeta. MeTobl MOTYyYEHUST KOTEPEHTHBIX BOJIH.
Wutepdepomerp Maiikenbcona.
41.1Tonsspuzanus cBera. 3akoH bproctepa. 3akon Maioca.
42. ®oroaddext. 3akonbl poTodddexra.
43. JlaBnenue cBeta. OnbiTh JIeOenena.
44. OnbITHBIE 3aKOHBI U3Ty4eHUs a0COIIOTHO YEPHOTO Tena (3aKOH
Credana-bonbnmana, 3akon Buna).
45. Cnektp uznyuenus Bogopona. Crnexrpanbnble nuHun (banemepa,
Jlatimana, Ilamrena).
VIII AtomMHas 1 sinepHast pusznka
46. CBsI3b MEXKITY KOPIYCKYJISAPHBIMU U BOJTHOBBIMU CBOWCTBaMH Ya-
ctull. Dopmyia ne-bpoiis.
477. EcTrecTBeHHasi palu0aKTUBHOCT.
48. PaaroakTUBHOCTh. 3aKOH paJlOaKTUBHOIO pacnaja.
49.Ctpoenue aroma Bogopoaa. Teopus bopa.
50. AtoMmHOE A1po, ero cTtpoeHue. IIpoToHbI, HEUTPOHBI, H30TOIIHI.
51. MickyccTBeHHAs paIiOaKTUBHOCTD. SInepHBIC peakiuu (IPUMEpHI).

IlIxkana Kputepuu onenuBanus

- 00yJaroImuics MOJIHO YCBOMJI y4eOHBIN MaTepua;

3yeTcsl TEPMUHOJIOTHUEN;

Orenka 5

CBSI3HOTO OINUCAHMS SIBJICHUI U MPOLIECCOB;
(OTIIMYHO)

CKOM ITOCJIEIOBATCIHLHOCTH,

KPETHBIMU IIPUMEPAMY;

- TIOKa3bIBACT 3HAHNE OCHOBHBIX MOHATUH JUCHUIUIMHBI, TPAMOTHO TOJIb-
- TIPOSIBIIIET YMEHHUE aHAJIM3UPOBATh U 00001aTh HH(M)OPMAITNIO, HABBIKU
- IEMOHCTPUPYET YMEHHUE H3JIaraTh Mareprall B ONPEICIICHHON JIOTHYe-

- IIOKa3bIBACT YMCHUC UIUIOCTPUPOBATH TCOPETUUYCCKHUE MOJTOKCHHUA KOH-
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- IEMOHCTpHUPYET CHOPMHPOBAHHOCTh M YCTOWYMBOCTH 3HAHUW, YMEHUU
U1 HABBLIKOB,

- MOT'YT OBITh OMYUICHBI OJJHA—/IBE HETOUHOCTH MPU OCBEIIEHUU BTOPO-
CTCIICHHBIX BOIIPOCOB.

Onenka 4
(xopor1o)

- OTBET YAOBJIETBOPSET B OCHOBHOM TPEOOBAaHUSAM Ha OLEHKY «5», HO MPHU
HTOM MMEET MECTO OJIMH U3 HEJIOCTATKOB:

- B YCBOGHHMH y4e€0OHOIro mMarepualia JOMYIIEHbI MPoOebl, He UCKAa3UBIINE
COJIEpXKaHHUE OTBETA;

- B M3JIO)KEHUU MarepHalia JoNylleHbl He3HAYUTEIbHbIE HETOYHOCTH.

Onenka 3
(YAOBIETBOPUTENBHO)

- 3HAaHUE OCHOBHOTO MPOrPaMMHOTO MaTepHalia B MUHUMAJIBHOM 00beMe,
MOTPENIHOCTH HEMPUHLUITHAIBHOIO XapakTepa B OTBETE HA IK3aMEHe: He-
MOJIHO WJIM HEMOCJIEOBATEIbHO PACKPBITO COAEp)KaHME Marepuaina, HO
MOKa3aHo 00lllee MOHUMaHKEe BOIPOCOB;

- AMEJHCHh 3aTPyIHEHUS VI JOMYIIEHBI OMMOKUA B OMpPEICICHUH TMOHS-
TUH, HUCIIOJIb30BAHUM TEPMUHOJIOTMU, OMHCAHUU SIBICHUN M IPOLIECCOB,
UCIIpaBJIECHHBIE MOCTIE HABOASIINX BOIIPOCOB;

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

Onuenka 2
(HEeyIOBJIETBOPUTEIBHO)

- poOeIbl B 3HAHHSIX OCHOBHOTO MPOTPAMMHOTO MaTepuaa, PUHIUITH-
aJIbHBIE OLTMOKH IIPU OTBETE HA BOIIPOCHI;

- 0OHapy)XeHO HE3HaHWE WJIM HETIOHMMaHHe OoJblell wuiu Haubonee
BaXHOW 9acTH yueOHOTO MaTepuara;

- JIOMYIICHBI OMIMOKY B OMPECIICHUH TIOHSATHIA, MPH HCIIOJIL30BAaHHH TEP-
MHUHOJIOTHH, B ONTMCAHUU SIBIICHUH M MPOIIECCOB, KOTOPHIC HE MCIPABIICHBI
IMMOCJIC HCCKOJIbKUX HABOAAIINX BOIIPOCOB;

- He chopMUpOBaHBI KOMITETCHIINN, OTCYTCTBYIOT COOTBETCTBYIOIIUE 3HA-
HUs, YMCHHS U HABLIKH.

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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