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PaGoyas mporpamma mucHHIUIMHEE «PH3HKa» COCTaBIeHA B COOTBETCTBHH C TPEGOBAHHAMH
®eiepabHOTO rOCYIapCTBEHHOro 06pa3oBaTeIbHOrO CTaHAapTa BeIcIero oopaszosanus (PI'OC BO),
yrBepxaenHoro Ilpukasom MunucTepcTa o6pasoBanus u Hayku Poccuiickoit @enepamuu Ne 737 ot
01.08.2017 r. Paboyas mporpamMma IpejHa3sHaueHa I HOATOTOBKH OakaiaBpa IO HAIIPaBJICHHUIO
35.03.05 CagoroncrBo, mpodmis — J/lexopaTHBHOE CaX0BOICTBO U JaHNMAGTHLIN JA3alH.

Hacrosimast pabovast mporpamMma JMCIHILTMHEL COCTABICHA B PaMKaX OCHOBHOM mpodeccHo-
HabHOM obpa3oBarensHOl nporpamMmel (OIIOII) 1 yunTHIBaeT 0COOEHHOCTH O6Y9EHHS IPH HHKIO-
3MBHOM 00pa3sOBaHWH JIHI[ ¢ OTPaHMICHHBEIME BO3MOXHOCTSIMH 3710p0oBbs (OB3) 1 HHBaIMIOB.

CocraBurens — cTapImii IpenoaBareib ﬁ - C. C. Benoycosa

Pa6oyas mporpaMma mUCIHUILTHEET 00CYXIeHa Ha 3acelanid Kadephl arpOTEXHOIOIHH,
CENIEKIIMH ¥ CEMEHOBOICTBA

«20» mapra 2019 r. (mporoxon Ne 7).

3aB. KadenpoiarpOTEXHOIOTHH, CEIEKIIH 1
CEMEHOBOJICTBA KaHIUAT TEXHUYECKUX HAYK, JOIECHT
O. C. Batpaesa

PaGovasg mporpaMMa IUCIUIUIMHEI ON06peHa y4eOHO-METOMMYECKOW KOMECCHEH Hncturyra
arpo3KoJIOTHH

«21» mapra 2019 r. (mpotoxo:n Ne 3).

IIpencenarens yaeOHO-METOAIECKOM " //Z/ i
KOMHCCHH, KAHTUAAT CEIbCKOXO03IHCTBEHHBIX [’% o E. C. UBanoBa

HayK

3aM. IUpeKTOpa 1o MHPOPMAIMOHHO- = E. B. KpacHox0H

OHOMOTEeTHOMY 0OCITYKUBAHKIO L, /"
Hb ®I'bOY BO IOVplrAY ; ,/ >,
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4.5. Bunsl u cofepkaHue cCaMOCTOSTEIbHON pabOThl 00yJaroIUXCs
VYyebHo-MeToANMYEeCKOE 00eCTIEeYeHIE CaMOCTOATEIILHON Pab0oThl 00yJaIOIIUX CS
0 TUCIUTUINHE
@DOHJ OLIEHOYHBIX CPEJCTB 7S MPOBEACHUSI IPOMEKYTOUHON aTTecTaluu 00y-
YAFOIIMXCS IO JTUCIUILTAHE
OcHoBHasl U JOTIOJNIHUTEIbHAS yueOHas IuTeparypa, HeoOxXoauMmas AJisi OCBOCHUS
JTUCIUTUTAHBI
Pecypchl nHpOpMaMOHHO-TEIEKOMMYHUKAIMOHHON ceT «HTepHeT», HeoO-
XOJUMBIC JJI1 OCBOCHUS JUCIUILTAHBI
MeTtoauueckue ykazaHus sl 00y4aromuxcs M0 OCBOCHUIO THUCHUTIIHMHBI
NudopmaninoHHble TEXHOJIOTUH, UCTIOIB3yEMbIE ITPU OCYIIECTBIEHUU 00pa3oBa-
TEJIBHOTO IMpolecca MO AUCIUILTUHE, BKIIIOYAs MepeueHb IPOrpaMMHOTo obecrie-
YeHUs] U UHOOPMALIMOHHBIX CTIPABOYHBIX CUCTEM
MarepuanpHO-TeXHUUYECKas 6a3a, He0OXoaUMast I OCYIIeCTBIIEHUsT 00pa3oBa-
TEJIBHOTO IMpoLiecca MO AUCIUILITUHE

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

PEIICHHIO
TEXHOJIOTHYECKOMY.

3aga4  NpOoEeCCUOHATBHON JEATENbHOCTH CIEAYIOIIUX THIIOB:

MPOU3BOACTBCHHO-

Heab AucHUMNIMHBI — CHOPMHUPOBATH Y CTYACHTOB CHCTEMY (pyHIaMEHTaIbHBIX 3HAHUN 110 (u-
3UKe, HEOOXOIUMBIX JIJIsl TTOCIIeAYIONIEH MOArOTOBKH OaKajgaBpa, CHoCOOHOTO K 3 ()EKTUBHOMY peliie-
HUIO MPAKTUYECKUX 33/1a4 CEIHCKOXO035ICTBEHHOI'O MPOU3BOJICTBA, a TAKXKE CIIOCOOCTBYIOIIUX J1ailb-
HellemMy pa3BUTHIO TUYHOCTH.

3agaum JUCHMIJIMHBL:

— U3y4YUTh OCHOBHbIE (DU3MUECKUE SIBICHUS, OBIAJETh (YHIAMEHTAIBHBIMU MOHATUSMH, 3aKO-
HaMH U TEOPUAMH KIIACCUYECKON U COBPEeMEHHOW (DU3UKH;

— cpopMHpPOBaTH OCHOBBI HAYYHOTO MUPOBO33PEHHS U COBPEMEHHOT'O (PU3MUECKOTO MBIIUIEHUS;
O3HAKOMUTBCS C HAYYHOM anmaparypor U MeToJaMH (pU3NIECKOTO UCCIeI0BaHUs, IPHOOPECTH HABBI-
KU IIPOBEICHUS (PU3MUECKOro HIKCIIEPUMEHTA;

— HAYYMTHCS BBIICATH (PU3UUECKOE COAEp)KaHUE B MPO(ecCHOHANBHBIX 3afadax Oyaymiei aes-

TCJIIBbHOCTH,

— OBJIAJICTh METOJJAMHU PELICHUS MPO(PECCHOHATBHBIX 3a/1a4.

1.2. KomneTeHUMH U HHAMKATOPHI UX JOCTHKEHHU I

OIIK-1. Criocob6eH pemiaTh TUMIOBBIC 337291 MPOGECCHOHATHHOM IeATeTLHOCTH HA OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB MaT€MaTUYECKUX, €CTECTBEHHOHAYUYHBIX U 00IIeNPodecCHOHAIBHBIX JUCIHILINH C
MPUMEHEHHEM MH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHA

Konx n HaumeHoBaHue Popmupyembie 3YH
UHAMKATOpa I0CTH-

KEHUI KOMIICTCHITUN 3HaHUA YMCHUA HaBbIKH
N-1onk-1 Ucnons- | O0yuaromuiics nomkeH | O0ydaromunics OO6yuarommiics JTOJDKEH
3yeT OCHOBHBIC 3aKO- | 3HAaTh: OCHOBHBIC (DH3U- | IOJDKEH YMETh: UC- | BIAJETh: HABBIKAMHU IPHME-
HbI €CTECTBEHHOHA- | YECKHE 3aKOHBI, SBJICHUS | IOJb30BaTh OCHOB- | HEHUSI  COOTBETCTBYIOIIETO

YYHBIX AUCIHUIIIINH
JUTSL pEeIIeHUsT CTaH-
JapTHBIX 33134 B
o0JracT! camoBOACTBA
C HpI/IMeHeHI/IeM HNH-
(hopmarmoHHo-
KOMMYHI/IKaI_[I/IOHHBIX
TEXHOJIOTHI

U TPOIeCChl, HAa KOTO-
PBIX OCHOBAHBI MPHHIIH-
bl JEUCTBAS OOBEKTOB
npo¢eCCUOHANTBHON  JIe-
SATETLHOCTU W KOTOpPBIC
WCIIOJIB3YIOTCS IS pe-
HIeHUs1 MPodeccCHoHalb-
HBeIX 3amad - (b1.0.32 -
3.1)

Hble  (hu3HUecKue
3aKOHBI M TIOHSTHS
IUIL peIeHus] Tpo-
(heccroHaTbHBIX
3agad - (b1.0.32 -
VY.1)

(bU3MKO-MaTEMAaTHIECKOTO
amnmapara, METOJIOB aHallu3a
U MOJETUPOBAHUS, TEOPETH-
YecKoro M  JKCIIepUMEH-
TaJbHOTO UCCIIEI0BaHUS
pu  pemeHur npodeccro-
HATBHBIX 33/a4 C MpPUMEHE-
HUEM nH(pOpMaIMOHHO-
KOMMYHHKAITUOHHBIX  TEX-
monoruii - (b1.0.32-H.1)

2. MecTto aucuumjinnbl B crpykrype OITIOIT
Juctummna «Du3mka» OTHOCUTCS K 0053aTeNbHON YacTH OCHOBHOM Mpo(hecCHOHATBHOM 00-
pa3oBaTelIbHOM MporpamMmbl OakanaBpuaTta.

3. O0béM AUCHUNJIMHBI U BHABI Y4eOHOI padoThl




OO0beM mMCIUILIMHBL cocTaBisieT 3 3adeTHbIX equnmipl (3ET), 108 akagemuueckux yaca (ma-
Jiee yacoB). JlucumruinHa uzydaercs Ha 2 Kypce.

3.1. PacnpenesieHue o0beMa TMCUMILIMHBI IO BHAaM YUeOHO padoThl

Bun yueGHOM paboThI KonunuectBo uacos
KonraktHasi paborta (Bcero) 16
B Tom uncie:
Jlextmm (JI) 8
ITpaktnueckue 3ansatus (113) -
Jlabopartopusie 3ansTus (JI3) 8
CamocTosiTe1bHasi padota o0yuawmmxces (CP) 88
KonTtpoJsn 4
Htoro 108
3.2. PacnpenesieHue yueOHOIro BpeMeHH 10 pa3jejiaM U TeMaM
Bcero B TOM YHCJIE 2
No KOHTaKTHasi paboTa g
TeMLL HaumenoBanwue pa3nena u TeMbl e, CP =
J JI3 I13 S
Pa3nen 1.Mexanuka
1.1 | Beenenue 2 2
1.2 | KunemaTuka MaTepuagibHOU TOUYKH 8 2 6
13 I[I/{HaMI/IKa MaTepuaibHOU TOYKH U 3 > 6 X
TBEPAOrO Tena
1.4 | Mexanuuyeckue 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 TEPMOJAMHAMUKHI 8 2 6 X
Paznen 3. DnexkrpoguHaMuka
3.1 | DmekTpocraTtuka 8 2 6 X
3.2 | IlocTostHHBIN JIEKTPUYECKUI TOK 6 6 X
3.3 | MarnuTHOE€ 1oJie ¥ TOK 6 6 X
34 DJIEKTpOMarHuTHasl MHIYKIUs 6 6 X
35 DNeKTpOMarHUTHbIE KOJIeOaHUsI U 6 6 «
BOJIHBI
Pa3nen 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 ¢usuka
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 U €T0 CBS3b C YIJIOBOM CKOPOCThI0. 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.

Koaeboanus. [lepuonnueckue konedbanus. Yacrora. [lepuoa. 'apmonudeckue xosnedanus. 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 kauanus. 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. AnnadaTHYeCKuii MpoIecc. DHTPONHUS UICaTbHOTO Ta3a. DHTPOIUS 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 IUIOCKOCTH. DIEKTPUYECKHE MO 3apsDKEHHBIX cephl, mapa u
umrHapa. OCHOBHBIE YPaBHEHUS AJIEKTPOCTATUKH B UHTErpaibHOU (hopme.

DNEKTPUUYECKHUI JUMOIb U CO3[JaBAEMOE UM BJIEKTPUUYECKOE ToJIe. DIEKTPUUECKOE IMOJe TOYeU-
HOTO AuMnoJis. BeiBoa Gopmy:n as HapsHKEHHOCTH TOJIS U MOTEHIMAaNa. DJISeKTPUUECKU 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 Jxoyns — 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 MOJIsl 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 ABUKEHUS U UX pelieHue. JBHKeHne BIOJIb 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 JICKTPUYECKOM M MarHUTHOM moyisix. D¢ ekt Xomna. 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 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.

Ioasipm3anms 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 JydenperaomiieHnd. 3akoH Mamoca. HTepdepeHIus moispu3o-
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 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. 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-
rerTuueckrue ypoBHU. [loTeHIMANbI BO30YXACHUS U HOHU3AlMK 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 Kapuo. KII/] TennoBoi 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.
Hroro 8
4.3. Copepxanue Ja00pATOPHBIX 3aHATHI
Ne . Kon-Bo
HaumenoBanue 1abopaTopHbBIX 3aHATHIA
n/m 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 N3ydenwne sBneHust AUPpakIuy U U3MEPEHHUE THHBI CBETOBOM BOJHBI C TIOMOIIIBIO )

" | mudpakimoHHON pEMIETKH
HTroro 8
4.4. ConepxxaHue NPaKTHYECKUX 3aHATHI
[TpakTudeckue 3aHATHS HE IPETYCMOTPEHBI y4EOHBIM TUTAHOM.
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 15
[ToaroToBka k 1a00paTOPHBIM 3aHATHUSAM U K 3alIUTE JIabopaTop- 15
HBIX paboT
BrinonHeHue KOHTPOJIbHOW paboThI 30
CaMOCTOSITEIbHOE U3YUYEHHE OTJIENbHBIX TEM U BOIIPOCOB 28
HTtoro 88
4.5.2. ConepxaHue caMOCTOSTEIIbHONW pabOThI 00yUYatOIIHUX Cs
Ne Kon-Bo
HanmenoBanue TeM 1 BOpocoB
n/m 4acoB
1. Kunernyeckasi Teopusi paBHOBECHOI0 HAeaJbHOro rasza. KoHmeHrpanus Mo-
nexkys. QyHKIUs pacupeesIeHus MOJIEKYJl MPOCTPaHCTBE U MO ckopocTaM. Cpen-
Hue ckopoctu. JlaBnenue raza. [IpubnmkeHHOE BBIpaKEHHE JI CPETHEro yucia 18
yZIapoB MOJEKYNI O cTeHKY. CBfA3b JaBJIEHUS CO CPEIHUM 3HAUEHUEM KBajpara
CKOpOCTH MoJIeKysIbl. OCHOBHOE ypaBHEHHE KMHETMYECKOW Teopuu raza Pacmpe-
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nexenue Maxkcseiia — bonbiiMana.

2. TepmoauHamuka uaeaapHoro raza. Mous Bemecrsa. Uucno ABoragpo. Mossp-
Hasi Macca. YpaBHEHUE COCTOSIHUS HAeaIbHOTO Ta3a. 3akoH [lanproHa. Cpennss
JHEPIUs MOJIEKYJbl. BHYTpEHHSs DJHEprus MACIbHOro rasa. M3oxopuueckuit
nporecc. TenaoeMKocTh UIEaTbHOIO ra3a MpU MOCTOSHHOM oObeme. Yucno cre-
neHei cBoOobl Mosiekyibl. PaBHopacnipenenenue suepruu 110 crenensm cBoOo-
1wl MI300apuueckuii mporiece. TermmoeMKOCTh UIeadbHOTO Ta3a MPU MOCTOSHHOM
nasneHun. M3otepmuueckuii npouecc. AnuabaTudeckuil mporecc. DHTPONHUsS ne-
QJIBHOTO Ta3a. OHTPONHs NICAIBHOTO Ta3a U BTOPOE HAYaJI0 TEPMOIUHAMUKH.

18

3. JaexTpuyeckuii Tok. Cuia Toka. BeiBox Gopmyinbl, CBA3BIBAIOIIEH MIIOTHOCTH
TOKa ¥ CPEJHIOI0 CKOPOCTh HOCHUTENEH TOKA. 3aKOH coxpaHeHus 3apsina. CoequHeHus
MPOBOAHUKOB. [ITOTHOCTh KOHBEKTMBHOI'O TOKA B 3apsSKEHHOM LMJIMHIpPE, Bpa-
IIAIOMIEMCsI BOKPYT coOCTBeHHOM ocu. CTOpoHHME Criibl. PaboTa CTOPOHHHMX CHJI 18
MpU TEPEHOCE HOCUTENS TOKAa. ONEKTPOABMXKYyIas cuia. Hanpspkenue
Ha HEOJTHOPOJAHOM y4acTKe 1enu. 3akoH OMa 11 OJaHOM 1enu. MOIHOCTh TOKa
U yJieJIbHasi MOITHOCTh TOKa.

4. JeiicTBMe MATHUTHOIO MOJISI HA 3apsi/ibl U TOKU. MaruutHoe nosje. MarautHas
uHaykuusg. CuaoBble TMHUM MarHuTHOTrO mojsi. Cuna Jlopenua. [IBrxenue 3apsi-
KEHHOM YacTHLBI B OJHOPOJHOM H IIOCTOSSHHOM MArHUTHOM ToJie. J[Br>keHue
BJIOJIb CHJIOBOWM JIMHUU. J[[BM)KEHHME MO OKpPYKHOCTH. 3aBHCHUMOCTb pajJuyca
OKPYKHOCTH OT CKOPOCTH JIBM>KEHMS YacTHULbL. J[BM>KEHHE 1O BUHTOBOMW JIMHUM.
[lar wpaguyc BUHTOBOM JIMHUM. [I[BH>KEHME  3apsOKEHHOM — 4acCTULBI
B 2JIEKTPUYECKOM WM MAarHUTHOM MNoJsAxX. OmnpenerneHne OTHOLIEHUsS 3apsaa dIIeK-
TpPOHA K €ro Macce METOA0M MarHerpoHa. /[eficTBre MarHuTHOTO OIS

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

18

5. OcHOBBI KBAHTOBOI MeXaHUKH. KOpIyCKyIapHO-BOJHOBOW Ayanu3M. BomHbl e
Bpotins. @opmynsr ge bpoins. Judpakuus 31eKTpOHOB U HEHTPOHOB B KPHCTAI-
nax. BoaHoBast ¢pyHkius u ee cmbici. YpasHenue llpenunrepa. Bonna ne bpoii-
75 Kak pemienue ypaBHenue lllpemaunrepa st cBoOonHON vacTuibl. Heompene-
JICHHOCTH KOOPAMHATHI U uMnyJjibca. COOTHONIEHWE HEOMpPEACICHHOCTEH. YpaB-
Henue llIpenunrepa nis cranvoHapHbIX cocTOsiHUM. CIEKTp SHEPruil.
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HUTroro 88

S. YueOHO-MeTOAHYeCKOe o0ecedeHrne CaMOCTOATEIbHOI padoThl 00y4al0IMXCs

YuebHOo-MeToanueckue pa3padbotku mMeroTcss B Hayunoit 6ubmmorexke ®I'BOY BO HOxHo-
VYpansckuii 'AY:

1. JInnaMuka. 3aKOHBI COXpPaHEHHUS B MEXAHHUKE [ DIIEKTPOHHBIN pecypc] : METOI. YKa3aHUs ISt
BBITTOJIHEHUS IPAKTHUECKUX U CAMOCTOSITEIBHBIX paboT o ¢usuke / coct. C. c. benoycona ; FOxHo-
Vpansckuii 'AY, UactutyTt arposkosoruun .— Mmuacckoe: FOxno-Ypansckuii 'AY, 2017 .— 44 c. :
ni., Tabn. — bubnuorp.: ¢. 42 (9 nazs.) .— 0,6 MB .— Jloctyn u3 nokansHOI cetu MAD
http://192.168.2.40/Books/ppm060.pdf .— JlocTtymn u3 cetu Mutepuer
http://188.43.29.221:8080/webdocs/iae/ppm060.pdf .

2. Kunematuka [ DJIeKTpOHHBIN pecypc] : METO/I. yKa3aHUsl 1JIs MPAKTUYECKUX U CAMOCTOS-
TeNbHBIX padoT mo ¢usmke / coct. C. C. benoycona ; KOxuno-Ypansckuii 'AY, UHcTHTYT arposkouio-
ruu .— Mmuacckoe: KOxno-Ypanbckuii 'AY, 2017 .— 28 c. : wi., Tabn. — C npuin. — bubauorp.: c.
26 (6 Ha3B.) .— 0,5 MB .— Jloctyn u3 nokansHoi#l cetrt MAD http://192.168.2.40/Books/ppm062.pdf
.— Hocrtyn u3 cetu Untepuer http://188.43.29.221:8080/webdocs/iae/ppm062.pdf .

3. ITocTOSTHHBIN ANEKTPUUECKUI TOK [ DIEKTPOHHBIN pecypc] : METO. yYKa3aHUs ISl BBIIIOJIHE-
HUS MPAKTHYECKUX U CAaMOCTOSTENBHBIX padboT mo ¢usuke / coct. C. C. benoycona ; KOxHo-
VYpansckuii 'AY, Uactutyt arposkonorun .— Muacckoe: FOxxno-Ypansckuit 'AY, 2017 .— 44 c. :
ui., Taba. — bubmworp.: ¢. 41 (7 Ha3B.) .— 0,5 MB .— Jloctyn u3 nokansHO# cetn MAD
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http://192.168.2.40/Books/ppm063.pdf .— Jloctyn u3 cetu UuTepHer
http://188.43.29.221:8080/webdocs/iae/ppm063.pdf .

4. DnekTpocTaTuka [DIeKTpOHHBINA pecypc] : METOJ. YKa3aHUsl ISl BBIIIOJIHEHUS IPAKTHYe-
CKHX W CaMOCTOATENbHBIX padoT no ¢pusuke / coct. C. C. benoycosa ; IOxHo-Ypansckuiit [AY, Un-
CTUTYT arposkosioruu .— Mmuacckoe: Oxuno-Ypansckuii 'AY, 2017 .— 50 c. : uin., Tabn. — bu6-
quorp.: ¢. 47 (5 na3.) .— 0,8 MB .— JlocTyn u3 nokaibHO# cetn MAD
http://192.168.2.40/Books/ppm064.pdf .— Jloctyn u3 cetu UnTepuer
http://188.43.29.221:8080/webdocs/iae/ppm064.pdf

5. ®usuka [DneKTpOHHBIN pecypc] : METOA. YKa3aHUs M0 U3YyYEHUIO NUCLUIUIMHBI U 3aJaHUe
JUIL KOHTPOJIbHOU paboThl CTYyJE€HTaM 3a0YHOTO OTAEJICHUS arpOHOMUYECKON CIEUaNIbHOCTH / COCT.
C. C. benoycopa ; IOxno-Ypansckuit I'AY, Uucturyr arposkonorun .— YemsaOunck: HOxHO-
VYpansckuii I'AY, 2017 .— 76 c. : Tabn. — C npun. — bubnuorp.: ¢. 74 (5 Ha3.) .— 1 MB .— Jlo-
cTyn u3 jokanbHou cetu MAD http://192.168.2.40/Books/ppm037.pdf .— Hoctyn u3 cetu Unrepuer
http://188.43.29.221:8080/webdocs/iae/ppm037.pdf .

6. ®oH/1 OLIEHOYHBIX CPEACTB /ISl POBEIEHHUs MPOMEKYTOUHOI aTTecTalluu
00y4yarIuXxcs

Jlnisi ycTaHOBIIGHHSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOywarommxcst TpedoBanmsim OI'OC
BO pa3paboTtan (oHII OLIEHOYHBIX CPEICTB JUIsl TEKYIIEro KOHTPOJIS YCIIEBA€MOCTH M IPOBEICHHUS
MIPOMEKYTOUHOM aTTecTaluu oOydyaromuxcst Mo aucuuruinHe. OOoH OLEHOYHBIX CPE/ICTB MPEICTaB-
jeH B [Ipunoxxenun.

7. OCHOBHAsI U JONOJIHUTEIbHAS YUeOHasl IUTEepPaTypa, HeodXoaumasi
JJIS1 OCBOEHMS TN CIUNIMHBI

OcHOBHasi U JOMOJIHUTENbHAs yyeOHas juTeparypa umeercs B HayuHoii 6ubimoreke u siek-
TpOHHOU MHpOpMaMOHHO-00pazoBaTenbHOM cpene PI'BOY BO I0xHo-Ypansckuii [AY.

OcHoBHas1 UuTEpaTypa
1. I'pabosckuii, P.1. Kypc ¢pusuku [DnexkTpoHHbIH pecype] : yueb. mocodbrue — DIIeKTpOH. JaH.
— Camnkr-IletepOypr : JIanp, 2012. — 608 c. — Pexxum moctymna: https://e.lanbook.com/book/3178
2.I'paboBckuii, P.1. CoopHuk 3amad o ¢pusnke [DIEKTPOHHBIH pecypc] : yueb. mocodue — DIek-
TpoH. naH. — Cankrt-Iletepoypr : Jlans, 2012. — 128 ¢. — Pexum nocryma:
https://e.lanbook.com/book/3899

JonoHuTe/ILHAS IUTEPATypa

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

2. Kypbaues, }0.®. ®usuka : yuebHoe nocobdbue / F0.D. Kypbaues. - M. : EBpasuiickuii OTKpbI-
ThIil uHCTUTYT, 2011. - 216 c. - ISBN 978-5-374-00523-3 ; To e [DnexktponHsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=90773

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

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

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

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

4. Hayunas anektpoHHast Oubnuoreka «eLibrary» http://elibrary.ru
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9. MeToauyeckne yKa3aHus JJsi 00yYAKOIIHUXCS M0 OCBOEHHUIO TUCIIHIIIMHBI

YyebHO-MeToANYeCcKHEe pa3padoTKu MMeroTcss B HayuHoit OnbimoTeke M 3JIeKTpOHHON HH)OP-
MaIlroHHo-o0pa3zoBaTensHol cpene PI'BOY BO OxHo-Ypanbckuii [AY:

1.JInnamMuka. 3aKOHBI COXpPAHEHHSI B MEXaHUKE [DJIEKTPOHHBIN pecypc| : METOA. yKa3aHUs s
BBITTOJIHEHUS MTPAKTUYECKUX M CAMOCTOSTENBHBIX padoT no ¢usuke / coct. C. ¢. benoycosa ; KOxHo-
Vpansckuii 'AY, Uucturyt arposkosiorun .— Muacckoe: FOxHo-Ypansckuit 'AY, 2017 .— 44 c. :
wi., Tabn. — bubmmorp.: c¢. 42 (9 Ha3B.) .— 0,6 MB .— Jloctyn u3 nokanpHOU cetn MAD
http://192.168.2.40/Books/ppm060.pdf — Hoctyn u3 ceTn WNuTepHeT
http://188.43.29.221:8080/webdocs/iae/ppm060.pdf .

2. Kunemaruka [DJIEKTpPOHHBIN pecypc] : METO/I. YKa3aHus ISl MPAKTUYECKUX U CAMOCTOSTENb-
HBIX paboT no ¢usuke / coct. C. C. benoycosa ; KOxHo-Ypanbckuit ['AY, UHCTUTYT arposkonoruu
.— Mmuacckoe: FOxno-Ypanbckuit 'AY, 2017 .— 28 c. : ui., Tabn. — C npun. — bubnuorp.: c. 26 (6
Ha3B.) .— 0,5 MB .— Jloctyn u3 nokanbHO#l cetn MAD http://192.168.2.40/Books/ppm062.pdf .—
Hoctyn u3 cetu Mateprer http://188.43.29.221:8080/webdocs/iae/ppm062.pdf .

3. I1oCTOSIHHBIN 3IEKTPUUECKUN TOK [DIEKTPOHHBIA pecypc] : METOA. YKa3aHMs JJIS BBINOJIHE-
HUS TIPAKTUYECKHX W CaMOCTOATENbHBIX pador mo ¢usuke / coct. C. C. benoycoBa ; HOxHO-
VYpaneckuii I'AY, UHctutyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2017 .— 44 c. :
un., tabn. — bubmuorp.: c. 41 (7 waz.) .— 0,5 MB .— Jloctyn u3 nokampHON cetn MAD
http://192.168.2.40/Books/ppm063.pdf — Hoctyn u3 ceTu HuTepner
http://188.43.29.221:8080/webdocs/iae/ppm063.pdf .

4. DnexTpocTaThKa [DIEKTPOHHBIN pecypc] : METOA. YKa3aHHs JUIsl BBIIOJIHEHUS TPAKTUYECKUX
U caMoCToATENbHBIX padoT no ¢usuke / coct. C. C. benoycona ; IOxHo-Ypansckuit ['AY, UacTutyT
arposkojoruu .— Muacckoe: FOxHo-Ypansckuit [AY, 2017 .— 50 c. : un., Tabn. — bubmumorp.: c.
47 (5 na3.) .— 0,8 MB .— Jloctyn u3 nokansHo# cetrt MAD http://192.168.2.40/Books/ppm064.pdf
.— Hoctyn u3 cetn UnTepuer http://188.43.29.221:8080/webdocs/iae/ppm064.pdf .

5. ®usuka [ DIeKTpOHHBIN pecypc] : MeTOA. YKa3aHUS 110 U3YYCHHUIO TUCIUTIINHBI U 3a1aHUE JIJIs
KOHTPOJILHON PabOThI CTYJJEHTaM 3a04HOT0 OT/AEJICHUS arpoHOMHUecKoi cnerranbHocTH / cocT. C. C.

benoycosa ; HOxno-Ypansckuit 'AY, UacTUTYT arposkonorun .— Yensounck: KOxxHO-Y panbckuit
I'AY, 2017 .— 76 c. : Tabn. — C npun. — bubmuorp.: ¢. 74 (5 Ha3s.) .— 1 MB .— Jloctyn u3 1no-
kanbHOU cetu WMAD http://192.168.2.40/Books/ppm037.pdf .— Jloctym w3 ceru WHTepHeT

http://188.43.29.221:8080/webdocs/iae/ppm037.pdf .

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble IIPH OCYILIeCTBJICHUH 00Pa30BaTEJIbLHOTO
npouecca no AUCUMILINHE, BKIIYAs NepeYeHb NPOrpaMMHOI0 odecreyeHust 1
HH(GOPMANIMOHHBIX CIPABOYHBIX CHCTEM,

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

[IporpammHuoe obecrieueHue:

- Microsoft Win Starter 7 Russian Academic Open 1 License No Level Legalization Get Genu-
ine, JIunier3nonHsIit moroBop Ne 47544514 ot 15.10.2010

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

- Microsoft Office 2010 Russian Academic OPEN 1 License NoLevel, JInnieH3MOHHBIN JOTOBOP
Ne 47544515 ot 15.10.2010

- AutuBupyc KasperskyEndpointSecurity s 6usneca, Jlunensuonssiii goroBop Ne 17EO-
161220-114550-750-604 ot 20.12.16

- OnepanmoHHas cucTeMa creluanbHOro Ha3HaueHus: «AstralinuxSpecialEdition» ¢ oducHoi
nporpammoit  LibreOffice (IOYpI'AY), Jlunensuonnsii goroBop Ne PBT-14/1653-01-BY3 ot
14.03.2018 (beccpounas)
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11. MaTepuajbHoO-TeXHUYecKas 6a3a, He0OXoAUMAS /ISl OCYIIeCTBJICHHS
00pa3oBaTeILHOIO NMpolecca Mo TUCHMUILINHE

Ilepeyenb yueOHBIX J1a0OpaTOpUii, AyIUTOPH A, KOMIILIOTEPHBIX KJIACCOB

1. YuebHast ayaguTopus AJis MPOBENCHUS 3aHITHI JIEKIIMOHHOTO TUIIA, OCHANIEHHAS MYJIbTUME-
TUHHBIM 000pyI0BaHUEM (KOMITBIOTEDP U BHaeornpoekTop) 103, 202.

2. YueOHas aynuTopus JJIsl POBEACHUS TMPAKTUUYECKHUX 3aHSATHH, 3aHATUH CEMUHAPCKOTO THIIA,
BBITIOJTHEHUS] KYPCOBBIX PaOOT, IPYNIOBBIX M MHAWBUIYabHBIX KOHCYJIbTAI[UH, TEKYIIIETO KOHTPOJIA U
IIpOMeXyTOouHOM arrectanuu 105, 107.

3. Jlabopatopus ¢puzuxu 107.

IHoMemeHus 1J1s1 CAMOCTOATENbHOM PadoThl 00y4aOIIMXCS
1. ITomerienus 11t caMocToATeNbHOM padoTsl oOydatonuxcss 103, 308 1 Masblii YU TATBHBIHA
3aj1 OMOINOTEKH.

IlepeyeHb OCHOBHOIO y4e0HO-/1a00pPATOPHOT0 000PYI0BAHUS

bapomeTtp bP -52

Kommiext 6710K0B IMHAMOMETPOB
Moaens KpUCTaUIMYECKON PEIeTKH
Mopaens aneKTpoaBUraTesns
DIEeKTPOCKOI Jab0paTOPHBII

HaGop rpy30B 1o MexaHHuKe

Ha6op nunamomeTpoB

Ha6op npyxun

OrsuBo BO3IyIIIHOE

[lITatuB n3onupyromuUn

Becnl yaeOHbIE ¢ TUpsSMHU

BonbT™meTp nabopatopHbIi

Peocrat PIT-6M naGopatopHsrii
Kanopumerp

[lItatus naboparopusiii [I1JI-2
[Tucroner GammcTHYECKU
JlaGoparopHublit Ha00p «TerIoBbIe MPOIECCHI»
Cronuk noabeMHbIN

CTtpeniku 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 3aKOHOB MAaTCMAaTUUCCKNX, CCTCCTBCHHOHAYYHbIX U OGH.IGHpO(beCCI/IOHaHBHBIX JUCHUIIIINH C

MpUMEHEHHEM WH(OPMALlMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

KonTponupyemsie ®opmupyemsie 3YH Hammernosanme
Pe3yIIbTaThl OCBOE- OLCHO'HBIX
CpEICTB
mus OLIOI 3HAHUA YMEHHUS
(KOMITETEHITUHN )

NJI-1onk-1 OOyuarommiics OOyuatommiica | OOyuatommiics  noin- | Tekymas atre-
Hcnone3yeT oc- | JOKEH 3HATh: | IOJDKEH YMETh: | )K€H BJaJIeTh: HaBbIKa- | CTAIUS:
HOBHBIE 3aKOHBI | OCHOBHBIE (DM3H- | UCTIONB30BAaTh | MM NPUMEHEHUS COOT- | - KOHTPOJIbHAS

€CTECTBCHHOHAy4Y- | YeCKHE  3aKOHBI, | OCHOBHBIE (hU- | BEeTCTByOIIEero ¢wusu- | pabora;

HBIX TUCIIATUIMH
JUTSL peIIeHUS
CTaH/JApPTHBIX 3a-
a4 B 00J1acTH ca-
JIOBOJICTBA C TIPH-
MEHEeHHEeM UH(Op-
MaIlMOHHO-
KOMMYHHUKAITHOH-
HBIX TEXHOJIOTHH

SBJICHUS W TIPO-
IIECCHI, Ha KOTO-
pBIX OCHOBAaHBI
NPUHIMIOBL  JIeH-

3UYCCKUC 3a- | KO-MaT€éMaTH4CCKOro
KOHBI W IIOHA- | arlllapara,

or4yer 1o jabdo-

METOJIOB | paTOPHOU  pa-

TUSL JJI pellie- | aHauu3a W MOJENHupo- | 6ore;
HUS  mpodec- | BaHHUS, TEOPETHYECKO- | - TECTHPOBAHHE

CTBHSI  OOBEKTOB | CHOHAIbHBIX ro U ’KcrepuMeHTab- | [Ipomexyrou-

npodeccuoHaNb- | 3a/1a4 - | HOTO  WCCJICAOBaHMS | Has  aTTecTa-
Ho#t nesrensHocTH | (B.1.0.32 - | mpu pemeHuu npodec- | mus:

U KoTopele wc- | Y.1) CHOHAJIBHBLIX 3aJad C | - 3a4Y€eT C OICH-

MOJIB3YIOTCA  IJIA

pemeHust mpodec- MalMOHHO-
CHOHAJIbHBIX 3a- KOMMYHUKAIITMOHHBIX
maa - (b.1.0.32 - TEXHOJIOTUH -
3.1) (b.1.0.32 -H.1)

NpUMEHEHUEM HWHQOpP- | KOM.

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 ¢

3HAET OCHOBHBIC
(buzmveckue 3a-
KOHBI, SIBJICHUS U
MPOIIECCHI, Ha KO-
TOPBIX OCHOBAHBI
MIPUHIIMUIIBI -
CcTBHUS O0BEKTOB
npogecCuoHaTb-
HOM AeSITeIbLHO-
CTH ¥ KOTOpBIC
UCIIOJIb3YIOTCS
JUTSL peIIeHUS
npodeccuoHab-
HBIX 3a7a4

c1a00 3HAET OCHOB-
HbIE (PU3HUECKHIE
3aKOHBI, SBIICHUS U
MPOIIECCHI, HA KOTO-
PBIX OCHOBAHBI
MPUHIIUIBI 1CH-
CTBUS O0BEKTOB
npo¢eCcCuOHATBHON
JEATEIIBHOCTH U KO-
TOPBIC UCTTIOJIB3Y-
I0TCS JJIs PEIICHUS

HE3HAYUTEILHBIMU
OIIMOKAaMH U OT-
JIeNIbHBIMU Tpo0e-
JIaMH 3HAeT OCHOB-
HbIE (PU3UUECKUE
3aKOHBI, SIBJICHUS U
MPOIECCHI, HA KOTO-
PBIX OCHOBAHBI
MIPUHLIUIIBI 1EH-
CcTBUS 00BEKTOB
npodheccCuoHaATBLHOM

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-

poheCCHOHATBHBIX | IEATCILHOCTH M KO- | TOPBIC HCIIOJIB3Y-
3a7a4 TOPBIC UCTIOJIB3Y- FOTCSI JUUISl PEILICHHUSI
FOTCS IS peIieHus | Mpo(eCcCHOHATBHBIX
npodeccuoHaTbHBIX 3amau
3a1a4
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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
3aTPyTHEHUSIMU
b.1.0.32-H.1 | OGyyaromuiics He OOyuarommiics OO6yuaromuiics ¢ Obyuaronuiics

BJIa/I€ET HaBbIKa-
MU TIPUMEHEHUS
COOTBETCTBYIOIIIE-
ro pU3uKo-
MaTeMaTH4eCKOTo
ammapara, MeTo-
JIOB aHajIM3a 1
MOJICTTUPOBAHUS,
TEOPETUUECKOI0 U
AKCIIEPUMEHTAITb-
HOTO HCCIIe10Ba-
HUS TIPU PEIICHUN
npogecCuoHaIb-
HBIX 33]1a4 C TIPU-
MEHEHUEM HH-
dbopmMaroHHO-
KOMMYHHKAITIOH-
HBIX TEXHOJIOTUH

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-
TPYJHCHUSIMH BIIa-
JIeeT HaBbIKaMU
MPUMEHEHUS COOT-
BETCTBYIOIIETO hH-
3UKO-
MaTeMaTH4eCKOTo
amnmapara, MeTo/I0B
aHayiM3a U MOJIEIH-
pOBaHMUS, TEOPETH-
YeCcKOro U JKCIIe-
PUMEHTAILHOTO HC-
CJIEJIOBAHUSI IPU
pemeHuu npogec-
CHOHAJIbHBIX 3aJa4
C IpUMEHEHUEM
MH(POPMAIIMOHHO-
KOMMYHHKAI[MOH-
HBIX TEXHOJIOTHI

CcBOOOIHO BIIaZIEET
HABBIKAMU TpUMe-
HEHUS COOTBET-
CTBYIOIIETO (HU3H-
KO-
MaTEeMaTHYECKOTO
amnmapara, MeTO/I0B
aHaJM3a U MOJICIH-
pOBaHMUs, TEOPETH-
9YEeCKOT0 U JKCITe-
PUMEHTAIBHOTO HC-
CIICJIOBAHHUSI TIPU
pemenun mpodec-
CHOHAJIBHBIX 33734
C IpUMEHEHUEM
MH(pOpPMaITMOHHO-
KOMMYHHKAITUOH-
HBIX TEXHOJIOTUH

3. TunoBble KOHTPOJIbHBIE 3aJaHNUsl U (MJTH) HHbIE MATEPUAJIbI, HEOOXO0UMBbIE /IJIsl OLEHKH 3HAa-
HHi, yMeHHii 1 HABBIKOB U (MJIH) ONBITA AeATEIbLHOCTH, XaPAKTePU3yIuX copMHUPOBAHHOCTH
KOMIIeTeHIHii B poiecce 0CBOECHUS TUCIHHIINHBI

TumnoBbie KOHTPOJIBHBIC 33JIaHUS U MaTEPHUAIIbl, HEOOXOAUMBIC ISl OIEHKH 3HAHUH, YMEHUN U
HABBIKOB, COJIEPKATCSA B Y4€OHO-METOMUYECKUX pa3paboTKax, MPUBEICHHBIX HUXKE.

1. /Ilunamuka. 3aKOHBI COXPAHEHUSI B MEXAHUKE [ DIEKTPOHHBIN pecypc] : METOA. YKa3aHUs JUIs

BBITIOJTHCHUS TIPAKTUYECKUX M CAMOCTOSITENIBHBIX paboT mo ¢usuke / coct. C. c. benoycosa ; KOxxHo-
VYpaneckuii I'AY, UHctutyt arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2017 .— 44 c. :
un., tabn. — bubmuorp.: c. 42 (9 maz.) .— 0,6 MB .— Jloctynm u3 nokameHON cetn MAD
http://192.168.2.40/Books/ppm060.pdf — Hoctyn u3 ceTu HuTepner
http://188.43.29.221:8080/webdocs/iae/ppm060.pdf .

2. Kunemaruka [DJIEKTpOHHBIN pecypc] : METOA. yKa3aHWs Uil MPAKTUYECKUX M CaMOCTOS-
TenbHbIX padot mo ¢usuke / coct. C. C. benoycosa ; FOxno-Ypansckuit 'AY, MHCTUTYT arposkoiio-
ruu .— Mmuacckoe: FOxno-Ypansckuit 'AY, 2017 .— 28 c. : nin., Tabn. — C npwit. — bubmmorp.: c.
26 (6 na3.) .— 0,5 MB .— Jloctyn u3 nokansHO# cetu MAD http://192.168.2.40/Books/ppm062.pdf
— Hoctym u3 cetn UnTepuer http://188.43.29.221:8080/webdocs/iae/ppm062.pdf .

3. TIoCTOAHHBIN ANEKTPUYECKUI TOK [DIEKTPOHHBIN pecypc] : METOA. yKa3aHuUs [ BBIIOJIHE-
HUS TIPAKTUYECKHX W CaMOCTOATENbHBIX padbor mo ¢usuke / coct. C. C. benoycoBa ; HOxHO-
VYpaneckuii I'AY, UHctutyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2017 .— 44 c. :
un., tabn. — bubmuorp.: c. 41 (7 waz.) .— 0,5 MB .— Jloctynm u3 nokameHOi cetm MAD
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http://192.168.2.40/Books/ppm063.pdf — Hoctyn u3 ceTu HuTepner
http://188.43.29.221:8080/webdocs/iae/ppm063.pdf .

4. DnektpocTatuka [DIEKTPOHHBIA pecypc] : METOJ. yKa3aHMs JUIsl BBIIIOJIHEHUS IPaKTHYe-
CKHX W camocCTosATeNnbHbIX padot mo ¢usuke / coct. C. C. benoycora ; FOxno-Ypansckuit 'AY, UH-

CTUTYT arpo3kosiorun .— Mmuacckoe: FOxuo-Ypansckuit 'AY, 2017 .— 50 c. : nin., Tabn. — buo-
guorp.. c¢. 47 (5 wmass.) .— 0,8 MB .— Jloctryn w3 JsokampHOM cetn HMAD
http://192.168.2.40/Books/ppm064.pdf — Hoctyn u3 ceTu HNurepner

http://188.43.29.221:8080/webdocs/iae/ppm064. pdf

5. ®usuka [DneKTpOHHBIN pecypc] : METOA. YKa3aHUs M0 U3YyYEHUIO NUCLUIUIMHBI U 3aJaHUe
JUIL KOHTPOJIbHOU paboThl CTYyJE€HTaM 3a0YHOTO OTAEJICHUS arpOHOMUYECKON CIEUaNIbHOCTH / COCT.
C. C. benoycopa ; IOxno-Ypansckuit I'AY, Uucturyr arposkonorun .— YemsaOunck: HOxHO-
VYpansckuii I'AY, 2017 .— 76 c. : Tabn. — C npun. — bubnuorp.: ¢. 74 (5 Ha3.) .— 1 MB .— Jlo-
cTyn u3 jokanbHou cetu MAD http://192.168.2.40/Books/ppm037.pdf .— Hoctyn u3 cetu Unrepuer
http://188.43.29.221:8080/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-
HUH, YMEHUN, HABBIKOB MO AUCHHIUTNHE «DU3HKa», MPUBEACHBI IPUMEHUTEIHHO K KXKIOMY 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 (Tabil.) J0BO-
ISITCSL 10 CBEIICHHS OOYJaIONINXCsl B HaYaJle 3aHITHH.

Ne Ol1IeHOYHBIE CPEJICTBA Kon n HaumeHoBaHue NH-
Ortuet no nabopaTopHOit paboTe JUKATOpa KOMIIETEHIIUU
1 1. Uto Ha3bIBaeTCS CHIION TSAKECTH? N-1omnxk-1
2. Uto nogHUMAaEeTCs O/ CUJIOM BCEMUPHOTO TATOTEHUSA? Hcnonb3yeT 0OCHOBHBIE
3. 3anumute GopMyny Ul ONPEISICHUS YCKOPEHUS CUITBI TSDKE- | 3aKOHBI €CTECTBEHHOHA-
CTH. YYHBIX JUCLUIUIMH JUIS
4. Kak ompepensieTcsi yCKOpeHHe CBOOOAHOTO MAJACHHS ¢ TTIOMO- pelieHus: CTaHAapTHBIX
IIbI0 MATEMATUYECKOr0 MasiTHUKA? 3aja4 B 00J1aCTH CaJJ0BO/I-
5. YUto Ha3bIBaeTCsl MAaTEMaTUYECKUM MAITHUKOM ? CTBa C IPUMEHEHUEM HH-
6. Kak onpenenuts nepuoj KoineOaHUN MaTEMATHUYECKOTO MasiT- (dhopMaImoHHO-
HUKa? KOMMYHHKAIIUOHHBIX TEX-
HOJIOTUI

OT4YeT OIEHUBACTCS MO YCMOTPEHHUIO MPETOAaBaTENsl OLEHKON «OTIIMYHO», «XOPOIIO», «YI0-
BJIETBOPUTEIIBHO», «HEYIOBJIECTBOPUTEIILHO» UM OIIEHKON «3aUTE€HO», «HE 3a4TeHO». OlLIEHKa «3auTe-
HO» CTaBUTCS OoOydaromuMcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPUTEPHSM, YCTAHOBJICHHBIM
JUTSL TIOJIOKUTENBHBIX OICHOK («OTIUYHO», «XOPOIIO», «yIOBIECTBOPUTEIBHO»). OIlleHKa 0ObSIBISIETCS
oOy4JaromiemMycsi HEOCPEICTBEHHO TOCIIE C/Iavd OTUYeTa.
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HIxanaa

Kpurepun oneHuBanusi

Orenka 5
(OTIIMYHO)

- U3JI0KEHHE MaTepHralia JIOTHYHO, TPAMOTHO;

- CBOOOIHOE BJIJICHUE TEPMUHOJIOTHEI;

- YMCHHUC BBICKA3bLIBATH U O6OCHOBaTB CBOU CYXICHHA IPU OTBCTC Ha
KOHTPOJIbHBIC BOTIPOCHI;

- YMCHHUC OIMUCBIBATH (1)I/I3I/I‘-IGCKI/IG 3aKOHBI, ABJICHUA U IPOUCCCHI;

- YMEHHE MPOBOIUTH U OLICHUBATH PE3YJIbTAThI H3MEPCHHUI;

- CIOCOOHOCTH pelIaTh 3aauu.

Onenka 4
(xoporio)

- U3JI0’KEHHE MaTepuasa JIOTMYHO, TPaMOTHO;

- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

- OCO3HAHHOE MPHUMEHEHHE TEOPETUYECKUX 3HAHUM JUId onucaHus Qpusu-
YECKUX 3aKOHOB, SIBICHHMI M NPOLECCOB, PEIICHUS KOHKPETHBIX 3ajad,
IIPOBEJCHUS U OLICHWBAHUS PE3YJIbTaTOB MU3MEPEHMM, HO COJEp)KaHUE U
¢dbopMa 0TBETa UMEIOT OTJEJIbHbIE HETOYHOCTH.

OneHka 3
(YAOBIETBOPUTEIBHO)

- U3JI0’)KEHHME MaTepuasa HeMoJHO, HEMOCIEA0BAaTENIbHO,

- HETOYHOCTH B OIpPEAETICHUH MOHATHI, B MPUMEHEHUH 3HAHUM IS OMu-
caHusi (U3MYECKUX 3aKOHOB, SIBJICHWH U IMPOIECCOB, PEIICHUS KOHKPET-
HBIX 3aJ1a4, IPOBEACHUS U OIICHUBAHUS PE3yJIbTaTOB U3MEPEHU,

- 3aTpyAHEHUS B 000CHOBAHUH CBOUX CYKICHUIA;

- oOHapyXHBaeTCsl HEAOCTATOYHO IIyOOKO€ MOHMMaHUE M3YYEHHOTO Ma-
Tepuaia.

OneHka 2
(HEYIOBIETBOPUTENBHO)

- OTCYTCTBHE HEOOXOAMUMBIX TEOPETHUYECKUX 3HAHWM; JOMYIICHBI OITHOKU
B OIPEJCIICHUH TMOHATUN M OMHMCAHUU (PU3MUECKUX 3aKOHOB, SIBICHUH U
IPOLIECCOB, HCKAXKEH MX CMBICH, HE PEUICHBI 33aJaul, HE NMPAaBWIBHO OIle-
HUBAIOTCS Pe3yIbTaThl U3MEPEHUH;

- HEe3HaHHE OCHOBHOTO MaTepHala y4eOHOH HpOrpaMMBbl, JOIYCKAaroTCs
rpyOble OTMOKH B U3JI0KESHUH.

HIkana

Kpurepun oueHuBanus

OlLeHKa «3a4TEHO»

- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;

- cBOOOTHOE BJIa/ICHHUE TEPMUHOJIOTHEH;

- YMCHHUC BLICKA3bIBATH U O6OCHOBaTB CBOM CYKIACHUSA IIPU OTBCTC HaA

KOHTPOJIbHBIE BOIPOCHI;

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

- YMEHHE NMPOBOIUTH U OLIEHUBATh PE3YNIbTAaThl U3MEPEHUI;
- CIOCOOHOCTh pelIaTh WHKEHEPHBIC 3a7auu (JIOMyCcKaeTcs Hajludue Ma-
JIO3HAUUTEIBHBIX OMIMOOK MIJIM HEJIOCTATOYHO MOJHOE PACKPBITHE COMEp-
JKaHHC BOIIPOCA WJIM MOTrpCIIHOCTh HCIPUHIHUIIMAJIBHOI'O XapaKTCpa B OT-
BETE Ha BOIIPOCHI).

O11eHKa «HE 3aUTEHO»

- OTCYTCTBHE HEOOXOJUMBIX TEOPETUUYECKUX 3HAHUH; JOMYIIEHbI OIMOKH
B ONpEACICHUH TOHATHH W ONMMCAHWU (DU3MYECKUX 3aKOHOB, SIBJICHUU U
mponecCoB, UCKAKCH UX CMBICJI, HC PCHICHLBI 3aJa4U, HC MMPaBHUJIbHO OLC-
HUBAIOTCSI PE3yIbTaThl U3MEPEHUH;

- HE3HaHWE OCHOBHOTO MaTepHualia y4eOHOW MpOrpamMMmbl, AOMYCKAIOTCS
rpyObI€ OIMOKY B U3JIOKCHUH.

4.1.2 TectupoBanue

TectupoBanue MCHONB3YETCS JUIS OLCHKH KauecTBa OCBOEHHS CTYIEHTOM 0OOpa30BaTeNbHOU
[IpOrpaMMBbl 10 TEMaM WJIM pa3jesiaM JUCUUIUIMHBL [1o pe3ynpTaTaM 3auera CTYIEHTY BBICTABIISETCS
OLIEHKA «OTJIMYHO», «XOPOILO0», «YAOBIETBOPUTEIBHO» UIIU «HEYIOBIETBOPUTEIBHO.
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No Ol1leHOYHbBIE CPEICTBA Kox u HaumMenoBanue
TectupoBanue UH/IMKaTOpa KOMIIe-
TEHIIUU
1. | 1. YpaBHeHuHE IIOCKON CUHYCOUJAIIBHON BOJIHBI , PACIIPOCTPaHSIIO- N-1onk1

wmiics Baois ocu OX, umeer suné = 0,01sin(10°7 — 2x). [epuon (B

MC) PaBeH...

2
1
6.28 - mpaB.oTBET

2. J1ns1 monepeyHoi BOJIHBI CIIPABEIJIMBO YTBEPXKIE-

YaCTHUILIBI Cpeibl KOJIEOIIOTCS B HANIPaBICHUH paclpoCcTpaHe-
HUSI BOJIHBI

YaCTHUILIBI Cpeibl KOJIEOIIOTCS B HANPABICHUSIX, TIEPIICHINKY-
JISIPHO HAMPaBIEHUIO PACIIPOCTPAHEHUS BOJIHBI.- [IPaB.OTBET
BO3HUKHOBEHHUE BOJIHBI CBS3aHO C JeopManueil CcoxaTus -
pacTsKeHUs

3. YpaBHEHHUsI JBUKEHUS PY)KUHHOTO MasiTHUKA

b dx  k F
- —x =" coswt
wmoodr m i

ap masToa rvhdhensormaamo o e

SBnsercst nuddepeHaTbHBIM YPAaBHEHUEM. . .

BBIHYXJICHHE KOJIeOaHUs - MPaB.OTBET
CBOOO/IHBIX 3aTYXAIOIINUX KOJICOAHUH
CBOOO/IHBIX HE3aTYXAIOIINUX KOJICOaHHIA

4. YpaBHEHME TIJIOCKOW CHHYCOUIAIbHOM BOJIHBI, PACIPOCTPAHSIO-
uieiicst Bosib ocu OX co ckopocthio S00 m\c, umeeT Buj

&£ =0,01sin[10%t - =)

' BonHOBOE 9HCIIO K (B M™!) paBHO..
5

2 mpaB.OTBET

0,5

19. lnis moniepevyHOM BOJHBI CIIPABEIIIUBO YTBEPKICHUE. . .
BO3HUKHOBEHHE BOJIHEI CBSI3aHO € AeopMaIiieit coxaTus —
pacTsuKeHus

YacTtuupl cpeibl KOJIeOII0TCs B HAIIPaBICHUH paclpocTpaHe-
HUS BOJIHBI

Yactulibl cpeibl KoJIeOII0TCs B HAIIPaBJICHUSAX,, IEPIICHIUKY-
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, TPUHSATHIN 32 HaYaJIbHBIA, PpABHO CBOEMY Ha4aIbHOMY
3HAYEHUIO, TO TOYKA KOJIEeOIeTCsS B COOTBETCTBUU C YPaBHEHHEM (B

Ccn...

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

x=0,04 sinzxt

x=0,04sin 4t

6. YpaBHEHHE IJIOCKON CHHYCOMJIAJIbHON BOJIHBI, PaCpOCTPAHSIIO-

Hcnonb3yeT oCHOB-
HBIC 3aKOHEHI ecTe-
CTBEHHOHAYUHBIX

TUCITUTLIAH IS pe-

IIEHUS] CTaHIApTHBIX

3a/1a4 B 00JIacTH ca-

JIOBOJICTBA C MIpUMe-

HEHHEeM UH(OpMaLu-
OHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI
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wiedicst B1ois ocu OX, umeer suy € =0,01sin10°(¢ —%). JnuHa

BOJIHBI (B M) PaBEH ....
e 3,14 npaB.oTBET
e 2
* 1000
7. YpaBHEHUE ABUKECHUS MIPY>KUHHOTO MasiTHUKA
2
ﬂ + &x =0
a* m
aBisieTca AuQQepeHInaIbHBIM YPaBHEHHEM. . .
*  cBOOOJHO 3aTyXarOMIUX KOJIeOaHUI
* CBOOOJHBIX HE3aTyXaIOIINUX KOJICOAHMI - TPaB.OTBET
*  BBIHY)KJICHHBIX KOJIeOaHU
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 3HAQUYEHHUIO, TO TOUKa KOJIEOIETCSI B COOTBETCTBHUH C YpaB-
HenueM (B CHN) ...
* x=0.04 cos nt
* x=0.04 cos 4 nt-npaB.oTBET
e x=0.045sin 4zt
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
* AMIIMTY/Ja BOJIHBI HE 3aBUCHUT OT PAaCCTOSIHUSA JJ0 UCTOYHUKA
KosiebaHui (PH YCIOBHHM, YTO MOTJIOMIEHUEM CPEJII MOKHO
npeHeopeyb)
10. YpaBHeHUEe NBUKEHUS NPYKUHHOTO MasiTHUKA

0 coswt
A m odr om 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
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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 MIPENOIABATEINIO.

Bo Bpems 3auera c oOLeHKOW 0O0ydaroliuMecs 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 Hepa3peleHHBIX 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. IIpOBOJHUKY U TUAJIEKTPUKU B JIIEKTPUUECKOM 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 3aKOHEHI ecTe-
CTBEHHOHAYYHBIX

TUCITUTLIAH IS pe-

IICHUS] CTaHIAPTHBIX

3a/1a4 B 00JIacTH ca-

JIOBOJICTBA C TIPUMe-

HEHHEeM UH(OpMaLu-
OHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI
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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. 3akonsl poTodrddekra.
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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