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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO JUCHUIINHE,
COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yjbTaTaMu ocBoeHuss OITOIT

1.1. Heap 1 3a1a4n TUCHUTLIHHBI

bakanasp mo Hampasneruto moarotoBku 35.03.05 CamoBOACTBO OJDKEH OBITH MOATOTOBJIEH K
pelieHno  3aad  mpo(eCcCHOHANBHON JEATEIBHOCTH CIEIYIONIMX THIOB: MPOU3BOACTBEHHO-
TEXHOJOTUYECKON U OPraHU3al[MOHHO-YIPABICHYECKOM.

Heab AucHUMNIMHBI — CHOPMHUPOBATH Y CTYACHTOB CHCTEMY (pyHIaMEHTaIbHBIX 3HAHUN 110 (u-
3UKe, HEOOXOIUMBIX JIJIsl TTOCIIeAYIONIEH MOTOTOBKHM OaKajgaBpa, CHoCOOHOTO K 3 ()EKTHUBHOMY pelire-
HUIO MPAKTUYECKUX 3a/1a4 CEIbCKOXO3SHUCTBEHHOIO MPOM3BOJICTBA, & TAKXKE CHOCOOCTBYIONIUX Naihb-
HEWIeMy pa3BUTHIO JIMYHOCTH.

3agaun AUCHMILJINHDI;

— W3YYUThb OCHOBHBIC (pM3WUYECKHE SBICHUS, OBIAACTh (DYHIAaMEHTAIbHBIMH MOHSATHUSMH, 3aKO-
HaMH U TEOPUAMH KJIACCUYECKON U COBPEMEHHOW (DU3UKU;

— c(hopMHUpPOBaTh OCHOBBI HAYYHOT'O MHUPOBO33PEHUS U COBPEMEHHOTO (PHM3NYECKOTO MBIITUICHHS;
03HAKOMUTHCSI C HAYYHOW ammapaTypoil ¥ MeTogaMu (PU3MYeCKOT0 HCCIIeI0OBaHUs, TPHUOOPECTH HABhI-
KM TIPOBEJICHUS (PU3NUYECKOTO IKCTICPUMEHTA;

— Hay4UThCS BBIICIATH (PU3NYECKOE COAEpKaHUE B MPOodeCCHOHATBHBIX 3aa4ax OymyIei mes-
TEIIbHOCTH;

— OBIIQJIETh METOJIaMU pelIeHUs MPOodECCHOHATBHBIX 3a/1a4.

1.2. KomneTeHIIMU U MHAUKATOPBI T0CTHKEHHU I
OIIK-1. CriocobeH pemniaTh TUMIOBBIC 337291 MPOGECCHOHATBHOM IeATeTHOCTH HAa OCHOBE 3HAHUH
OCHOBHBIX 3dKOHOB MAaTCMAaTUUCCKUX U CCTCCTBCHHLIX HAYK C IPUMCHCHUEM I/IH(bOpMaI_[I/IOHHO—
KOMMYHHKAITUOHHBIX TEXHOJIOTHA

Kox u naumenoBanue ©opmupyemsie 3VH
WHIUKATOpa T0CTH-
KEHUSI KOMIICTCHITUN 3HaHUA YMCHUSA HaBbIKH
U-1 onk-1 Ucmons- | OOy4arommiicss  pomwkeH | OOyuatomuiics — noa- | O0yvaromuics J0JKeH
3yeT OCHOBHBIC 3aKO- | 3HaTh: OCHOBHBIE (PH3U- | )KEH YMETh: HCIIOJB30- | BIAJCTh: HaBLIKAMHU
HBI €CTSCTBEHHOHA- YECKHUE 3aKOHBI, SIBIICHUS | BaTh OCHOBHBIC (HU3H- | IPUMEHEHHUS  COOTBET-
YYHBIX JUCITUTLIAH Y TIPOIECCHI, HA KOTOPBIX | YECKUE 3aKOHBI U TIO- | CTBYIOIIETO ¢buznko-
JUISl peIIEHUsT CTaH- | OCHOBAHBI MPUHIMIIBI | HATAS IS PEIICHUs | MAaTEMaTHIECKOTO  arl-
JMApTHBIX 3a7a4 B JNEUCTBHUS O0BEKTOB TPO- | MPOdecCHOHATBHBIX napara, METOJIOB aHaJH-
obyactu arpoHOMUN | (pecCHOHATbHON nesi- | 3amad - (b1.0.32-Y.1) |3a u MoaenupoBaHusl,
C MPUMEHEHUEM MH- | TeIbHOCTH ¥ KOTOpHIC TEOPETUYECKOTO M IKC-
dbopMaroHHO- WCTIONB3YIOTCS I pe- MEPUMEHTAILHOTO  HC-
KOMMYHHKAITMOHHBIX | IICHUSI TPOPECCHOHATh- CIIIOBAHMSI TIPU perlie-
TEXHOJIOTHI HbIX 3agad - (b1.0.32 - HUM  TpodhecCHOoHab-
3.1) HbIX 3amad - (b1.0.32-
H.1)

2. MecTo aucuunannbl B crpykrype OITIOIT
JuctummHa «DPu3nka» OTHOCUTCS K 00s3aTENIbHON YacTH OCHOBHOHM MPOQeCCHOHATBHON 00-
pa3oBaTelIbHOM MporpaMmbl OakanaBpuaTa.




3. O0bém nUCHMIVINHBI U BUIbI y4eOHOH padoThl

OO0beM muMCHUILIMHBL cocTaBisteT 3 3adeTHbIX equnminl (3ET), 108 akagemuueckux yaca (ga-
Jee yacoB). JlucuurminHa u3ydaercs:
— ouHas popma 00yueHHs BO 2 CEMECTpE;
— 3a04Has ¢popma o0yueHus Ha 2 Kypce.

3.1. Pacnpenesienue o0beMa TMCUMILIMHBI IO BHAAM YUeOHOI padoThl

KonnuecTBo yacos
Buy yueGHo¥ paboTh ounas popma 3a0uHast Gpopma
oOyJeHus oOyJeHus
KonTakTHasi padoTa (Bcero), 48 16
B TOM YHCJIe MPAKTHYECKAs NMOJAT0TOBKA
Jlexruu (JI) 16 8
Jlabopartopusie 3ansTus (JI3) 16 8
[Tpaktuueckue 3ausarus (113) 16
CamocTosiTesibHasi padota odyuawmuxcs (CP) 60 88
KoutpoJsb - 4
HToro 108 108
3.2. Pacnipenesienne y4e0HOro BpeMeHH 110 pa3jaeiamM U TeMam
Ounas ¢popma o0yueHust
Bcero | B TOM 4YHCJIE .
N KOHTaKTHasi paboTa 5
Tel\:l_)bl HanmenoBanmne pasaciia U TEMbI gac CP %
' a1 bk} 3 S
Pa3nen 1.Mexanuka
1.1 Beenenue 6 2 4 X
KunemaTtuka marepuanbHO#l TOY-
1.2 P 8 2 2 4 X
KU
MHAMUKa MaTepUaIbHONU TOUKH
13 | A P 12 2 2 4 4 X
1 TBEPIIOTO TeTa
Mexanuueckue KoieOaHus u
1.4 12 2 4 2 4 X
BOJIHBI
Paznen 2. MonekyinsipHas (u3uka U1 TEPMOJUHAMHUKA
MonekynsipHO-KUHETHUECKast
2.1 YIAD 4 . 4 X
TEOpHs UICATLHOTO Tra3a
2.2 M3onporiecchl B razax 4 4 X
2.3 | OcHOBBI TEPMOJIMHAMUKH 8 2 2 4 X
Paznen 3. DnexkrpoguHaMuka
3.1 | DnekTpocraruka 8 2 2 4 X
3.2 | [loCTOSAHHBIN NEKTPUUECKUN TOK 6 2 4 X
3.3 | MarHuTHOE 110JI€ U TOK 8 2 2 4 X
3.4 DneKTpOMaroHuTHasi UHIYKIHUS 4 4 X




DeKTpOMarHuTHbIE KoJieOaHus 1

3.5 4 4 X
BOJIHBI
Pazgen 4. OnTuka
4.1 | I'eomerpuueckas ONTUKA 3 2 1 X
4.2 | BonHoBas onTHKa 9 2 2 1 4 X
4.3 | KBaHToBas onrtuka 4 4 X
Paznen 5. AtomHast pusuka
5.1 | AtomHas u sipepHas pusnka 8 2 2 4 X
KoHTpoib X X X X X X
OO611ast TpyA0€MKOCTh 108 16 16 16 60 X
3aounas popma o0yueHust
Beero | B TOM YHCIIE
KOHTaKTHas pa60Ta CE;
T;:.:I_)bl HanmenoBanmne pas3aciia U TEMBIL gac. CP E"
JI JI3 113 S
Paznen 1.Mexanunka
1.1 BBenenue 7 2 5 X
12 KunemaTtuka maTepuanbHON TOY- 5 ’ 5 X
KH
13 ILI/IH?.MI/IKa MaTepUaIbHOU TOYKHU 7 > 5 .
U TBEPIIOTO Tema
14 Mexanuueckue KonebaHus u 7 5 5 X
BOJIHBI
Paznen 2. MonekynsipHast Gpu3MKa U TEPMOJIMHAMHKA
21 MonekynsipHO-KUHETHUECKast 5 i 5 «
TEOpHs UACATBHOIO raza
2.2 | M3omporeccsl B ra3ax 5 5 X
2.3 OCHOBBI TEpPMOJIUHAMUKHU 7 2 5 X
Paznen 3. DnexTpoauHamMuka
3.1 DJIEKTPOCTaTUKA 7 2 5 X
3.2 | IIoCTOSAHHBIN NEKTPUUECKUN TOK 5 5 X
3.3 | MarHuTHOE 10JI€ U TOK 5 5 X
34 DJIEKTPOMAarHuTHAsI MHIYKIIHS 5 5 X
35 DNEeKTPOMarHUTHEIE KOJICOaHUS U 5 5 X
BOJIHBI
Pa3nen 4. Ontuka
4.1 | I'eomeTpuueckas ONTUKA 9 9 X
4.2 | BonHoBas onTHka 7 2 5 X
4.3 | KBaHTOBas onrTuka 5 5 X
Paznen 5. AtomHas dusnka
5.1 | ATtoMHas u saepHas pu3uKa 11 2 9 X
KonTposb 4 X X X X 4
OO6mast TpyA0eMKOCTh 108 8 8 88 4




4. CprKTypa H COACPKAHUE TUCHUIIJIMHBI, BKIIYAKIIEC TPAKTHYCCKYIO IOATOTOBKY

[IpakTHyeckast MOATOTOBKA MPU peau3alii YYeOHbBIX MIPEIMETOB, KypCOB, JUCIUIUIMH (MOIY-
Jieil) opraHu3yeTcs MyTeM MPOBeIeHUs MPAKTUUYECKUX 3aHATUH, MPAKTUKYMOB, TaOOPaTOPHBIX paboT 1
MHBIX aHAJTOTMYHBIX BHUJOB Y4€OHOH AEATENbHOCTH, IPEAYCMATPUBAIOIINX YYacTHE O00YyYarOIUXCs B
BBITIOJTHEHUH OTJIEIbHBIX 3JIEMEHTOB PalOT, CBA3aHHBIX C Oyayiieil mpodeccnoHalbHON JesTeNbHO-
CTBIO.

[TpakTryeckasi MOArOTOBKA MOXET BKJIIOYATh B ce0sl OTHEIbHBIC 3aHATHS JICKIIMOHHOTO THUIIA,
KOTOpBIE MPeIyCMaTpUBAIOT Nepeaady yueOHoll nHpopmanuy o0ydyaromumcs, He0OX0IUMON ISl TOo-
CJIEYIOIIETrO BBIMOJHEHUS paboT, CBA3aHHBIX ¢ OyAylIel npodeccuoHaNlbHOMN NeATeIbHOCTHIO.

PexoMeHyeMblii 00beM MPaKTUYECKOW MOJATOTOBKHU (B MPOIEHTAX OT KOJIWYECTBA YacOB KOH-
TaKTHOW pabOTHI) JIs1 JUCITUTIIINH, PEaTU3YIOIINX:

- yauBepcanbHbie KomrereHnu (YK) ot 5 1o 15%;
- obmenpodeccuonansubie kommnereHuu (OITK) ot 15 go 50 %;
- npodeccuonanpubie komneteHuu (I1K) ot 20 no 80%.

4.1. Conep:xaHue IMCUUILTHHBI

Pa3nea 1. MexaHuka

KunemaTnka. Kunemaruka qBUKEHHUs MaTepUalIbHON TOUKHU B IpocTpaHcTBe. CUCTEMa OTCUeTa
n cucreMa koopauHat. Pagmyc-Bektop. PasznmoxxeHue pannmyca-BeKTopa IO €AMHUYHBIM opTam. Ero
Moayib. Tpaektopus. Bexkrop nepemenenus. Cpeausis ckopocTb. MrHoBeHHast ckopocTh. [Ipoexuun
BEKTOpa CKOPOCTH Ha KOOpAHMHATHBIE OcU. Pas3nokeHne BEKTOpa CKOPOCTU MO €IUHUYHBIM OpTaM.
Monynb BEKTOpa CKOPOCTH U €r0 CBA3b C MpoeKIUsAMU. [IyTh Kak onpeaeneHHbIi HHTErpajl OT MOYJIS
BEKTOpPA CKOPOCTH.

PaBHOMepHOE nBMXKEHME. 3aBUCUMOCTh KOOPAMHATHI OT BPEMEHU IIPU PAaBHOMEPHOM JIBUYKEHUHU.
PaBHOyCKOpeHHOE nBMXEHHE. 3aBUCUMOCTh KOOPAMHATBI U CKOPOCTH OT BPEMEHU IPU PABHOYCKO-
PEHHOM JBUKEHUH.

BekTop yckopeHus u ero Mmoayib. PaszioxeHne BEKTopa yCKOPEHUS 10 €AMHUYHBIM opTaMm. Llen-
TPOCTPEMHUTEIBHOE U KacaTelbHOE ycKopeHus. LleHTp u paanyc KpuBU3HBI TpaekTopuu. BriBox dop-
MYJI U1l HEHTPOCTPEMUTEIBHOTO U KaCATEIBHOIO YCKOPEHUI.

Kunemaruka nBuKeHHs] MaTEpUaIbHOW TOYKU IO OKPY>KHOCTH. YTo0ia noBopota. CpenHss yrio-
Bas CKOpPOCTh. MTHOBEHHasi yrjIOBasi CKOPOCTh. YTJIOBOE€ YCKOpeHHE. PaBHOMEpHOE IBHKEHHUE IO
OKPY’KHOCTH. 3aBUCHUMOCTb YIJIa OT BPEMEHU IpU paBHOMEPHOM ABIKeHHH. [leprona obpamieHus Tou-
KM IO OKPY’KHOCTH U €T0 CBSI3b C YIJIOBOM CKOPOCThIO. PABHOYCKOPEHHOE ABUKEHUE M0 OKPYKHOCTH.
3aBUCUMOCTb yIJjla U YIJIOBOW CKOPOCTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBHKEHUU. Bektop yrio-
BOM CKOPOCTH.

JAuHamuka MaTtepuaabHOH TO4YKH. 3akoHbl HproToHa. Bropoii 3akon Herorona. HauanbHble
ycnosus. UMmmynsc. MOMEHT uMIyJsibca. 3aKOH U3MEHEHUS MOMEHTA UMITYJIbCa C TEUEHUEM BPEMEHH.
MowmeHT cuibl. [Inedo cunbl. 3aK0H COXpaHEHUsI MOMEHTAa UMILYJIbCa MAaTEPUAIbHON TOUKH.

PabGoTta mocrosiHHOM cuibl. PaboTa kak KpUBOJNMHEHHBIM MHTErpayi. KuHeTwdeckas sHEprwus.
CBs3b NpHpalieHus: KHHETUYECKOM SHEPTHH ¢ pabOTON CHIIBL. MOIIHOCTb.

[Tonnas MexaHuveckas SHEprus. 3aKOH U3MEHEHHsI ITOJITHOM MEXaHWUYECKOW SHEPIUH C TEUEHUEM
BPEMEHU. 3aKOH COXPAHEHUS IIOJTHOW MEXaHUUYECKOM dHEPIuu.

JAnnamuka TBepAOro teja. BpameHnue TBep0ro Teaa BOKPYT HEMOABHKHOM OCU. MOMEHT HM-
IIyJIbca TBEPAOro Tenaa. MomMeHT uHepuuu. OCHOBHOE ypaBHEHHE BpPALATEIbHOTO ABMKEHUS. MOMEH-
Thl HHEpLIMH TTPOCThIX Te. Teopema Il teitnepa. CraTuka. Y CioBUsI paBHOBECUS TBEPAOTO Tea.

Kousebanus. Ilepunognueckue xonedbanus. Yacrora. [lepuon. ['apmonnueckue konedanus. Am-
mutyaa u ¢asa. JuddepennnansHoe ypaBHEHHE TapMOHUYECKHX Kojebanuii. OnpeeneHne aMIuin-
TyJIbl U Ha4aJIbHOW (ha3bl KoeOaHWi U3 HAYAIbHBIX YCIOBH.

[Ipyxxunnpiii MasTHUK. Cuna ynpyroct. 3akoH ['yka. DHeprust neopMupoBaHHOW TPY>KUHBEI.
VYpaBHeHHE IBUKEHHUS MPYKUHHOTO MasiTHUKA. YacToTa KonebaHuii mMpy>KMHHOTO MasiTHUKA. DHEPrus
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MPYKUHHOTO MAasTHHUKA. 3aKOH COXpaHeHUs 3Hepruu. DU3NMYecKUid M MaTeMaTUYECKU MAasTHUKH.
YpaBHEHUE IBUKEHUS.

Ob6opotablii MasTHUK. [IpuBenennas ninuHa ¢usnyeckoro mastHuka. Llentp kauanus. M3mepe-
HUE YCKOPEHHs CBOOOIHOTO MaeHUSI.

CneuuajbHasi TeOPpUs OTHOCUTENbHOCTH. [IpuHiun otHOocuTenbHOCTU. [IpUHIMI MOCTOSH-
CTBa CKOopocTH cBeTa. [IpocTpancTBo-BpemMsi MUHKOBCKOTO. MupoBasi JTMHUSL 4acTUllbl. CBETOBOM KO-
nyc. [IpeoOpaszoBanus Jlopenma. BeiBon npeodpaszoBanuii Jlopenna. MatepBan. CoOCTBEHHOE BpeMmsl.
OTHOCHUTENBHOCTh, BpeMEHHU. Bpemsi xu3HU pacnanaronieics sjieMeHTapHoM wactuibl. [lapamokc
onusnenoB. [IpeobpazoBaHust CKOPOCTE.

Pa3neua 2. MosekyasipHast pu3uKa 1 TEPMOIUHAMHUKA

Kunernyeckasi Teopusi pABHOBECHOI'0 MeaJbHOrO rasza. KonueHnrpanus Mosekyis. OyHKIus
pacrpeiesieHUst MOJIEKYJI B MPOCTPAHCTBE U Mo ckopocTaMm. Cpeanue ckopoctu. JlaBinenue raza. [pu-
OJIMKEHHOE BhIpaKEHHUE JIJISl CPETHET0 YKCIa yIapoB MOJIEKYJ O CTeHKY. CBSI3b IaBJICHUS CO CPETHUM
3HaUYEHHEM KBaJipaTa CKOPOCTH MoJIeKyJibl. OCHOBHOE YpaBHEHHE KMHETHUECKOU Teopuu ra3za Pacmpe-
nexenne Maxkcseiia — bonbiiMana.

TepMoguHamMuka uaeaabHOro raza. Monps BemiectBa. Yucno ABoragpo. MossipHas macca.
VYpaBHeHHE COCTOSIHUA HAcaIbHOTO ra3a. 3akoH JlanbToHa. CpenHsisi SHeprus MOJIEKYIbl. BHyTpeHHsIs
SHEprus uacalbHOro rasza. Mzoxopudeckuil mpouecc. TermmoeMKOCTh UICAIBHOTO ra3a Mpu MOCTOSH-
HOM oOBeme. Umcno creneHeid cBoOObI MoOyeKysbl. PaBHOpacnpenenenune sHepruu I10 cremeHsm
cBoOombl. M3o0apuueckuit mporecc. TemIoeMKOCTh HUCATBHOTO ra3a MPU MOCTOSHHOM JABJICHHH.
N3orepmuuecknii mporecc. AnuabaTHYeCKuii MpoIecc. DHTPONHUS UICaTLHOTO Ta3a. DHTPOIUS HJIe-
aJIBHOTO Ta3a U BTOPOE HA4aI0 TEPMOJAMHAMUKH.

SIBienusi mepeHoca B rasax. HepaBHoBecHbIE cOCTOSIHMS Ta3a. JIokaibHOE TEpMOAMHAMHYE-
ckoe paBHoBecue. Cpenusisi [uyMHa cBOOOIHOrO mpoOera MosieKysbl. [ITOTHOCTH MOTOKAa MOJIEKYIL.
Huddysus razos. 3akon duka. Koapdunuent nuddysun. Beisog 3akona duka. YpaBuenne nuddy-
3un. BszkocTh ra3oB. 3akoH Herotona. KoadduuuenT Bsskoctu. BriBoa 3akoHa HeloToHA A1t CHITBI
BSI3KOTO TpeHUs. TernaonpoBoaHOCTh ra3oB. 3akoH Dypbe. KoaddurmeHnt TenmnonpoBoaHOCTH.

PeanbHble raspl. MexxMoneKyIsipHOe B3auMojelcTBue. YpaBHenue Ban-gep-Baansca. O6oc-
HOBaHuE ypaBHeHUs! BaH-nep-Baanbca. BHyTpeHHss 3HEPTHS peaibHOro rasa.

Pa3nen 3. DjieKTpUYeCTBO U MATHETHU3M

IlocTosiHHOE 3JIEKTPUYECKOE 0JIe B BAKYyMe. DJIIEMEHTapHbIE YaCTHUIIbI, UMEIOIINE 3JIEKTPU-
YECKUH 3apsif. DJEMEHTAPHBIA SJICKTPUYECKHUM 3apsAll. 3aKOH COXpaHEHHUs 3aps/ia H30JMPOBAHHOU
MaKpOCKOIMYECKOH cucTeMbl. B3anMonelicTBrue IByX TouedHbIX 3apsiioB. Cuia BzanMoaeictaus. [o-
TEHIMAJIbHASI HEPrUsl B3aUMOJACHCTBUE JBYX TOYEYHBIX 3apsoB. J[eMCTBHME CHUCTEMBI 3apsSKEHHBIX
gacTull Ha MpoOHKIA 3apsia. 3akoH KylloHa M NpUHIUI Cyneprno3uiiui. HampsokeHHOCTh dIeKTpude-
ckoro noss. 3akoH KynoHa v NpuHOKI Cynepno3uuuu A HapsKeHHOCTH. [loTeHnman anektpuye-
ckoro nojisi. 3akoH KylioHa W mpuHLIMN Cyneprno3uiuu A noreHurana. CoOOTHOIIEHHUE, CBA3BIBAIO-
1iee HapsHPKEHHOCTH MMOJIS M NOTeHIMAIL. [ paiueHT noTeHuana.

Pabora mpu mepemenieHuu 3apsaa B MOCTOSHHOM JJIEKTpudeckoM moje. Llupkymsamus BekTopa
HAIPSHKEHHOCTU ITOCTOSIHHOTO AJIEKTpUYecKoro mnosist. CHUIOBbIE JIMHUM W SKBUIIOTEHUUAIbHBIE MO-
BepxHOCTH. [IOTOK BEKTOpa HAMPSIKEHHOCTU 3JEKTpUYecKoro mnoss. [loTok BekTopa HanmpsKEeHHOCTH
moJisi ToueqHoro 3apsna. Teopema ["aycca. [Ipumenenns teopemsl ["aycca. Dnekrpruueckoe mose oec-
KOHEYHOW PaBHOMEPHO 3apsHKEHHOM MUIOCKOCTH. DIEKTPUYECKHE MO 3apsDKeHHBIX cepsl, mapa u
umirHapa. OCHOBHBIE YpaBHEHUS AJIEKTPOCTATUKH B UHTErpaibHON (hopme.

DONEKTPUYECKUN TUIOIb M CO3/1aBa€MOE UM 3JIEKTPUUECKOE IMOJ€. DIEKTPUUECKOE MOJIE TOUEU-
HOTO AuMoJis. BeiBox Gpopmy:n A HapsKEHHOCTH TOJIS U MOTeHIMAaNa. DJIEeKTPUUECKU MOMEHT JH-
TOJIsI.

DJIeKTPUYECKOe 10Jie B JUIIeKTPUKAX. [[onspHbIe 1 HENOIAPHBIE MOJIEKYJIbI. DJIEKTPUUECKUI
MOMEHT MOJIEKYJIbI. JIUIOIb BO BHEITHEM 3JIEKTPUUECKOM II0JIE.



[onspuzauusa mudnextpuka. CBoboaHbIe M cBsi3aHHBIE 3apsiabl. [lomspusoBanHocTh. IloBepx-
HOCTHAs IJIOTHOCTh CBSI3aHHBIX 3apsI/IOB U €€ CBA3b C BEKTOPOM MOJISIPU30BAHHOCTH.

IIpoBOAHUKH B MOCTOSTHHOM JIEKTPH4YeCKOM moJje. Hocurenu aieKTpuiyeckoro Toka. JJeK-
TpocTaTudeckass MHAyKuus. MHaynupoBaHHble 3apsaabl. PacnpeneneHue 3apsioB B U30JIMPOBAHHOM
npoBoAHuKe. [loBepxHOCTHAs IUIOTHOCTH 3apsiaa. IlocTosIHHOE 3JeKTpUYecKoe IMoJie B U30JIMPOBaH-
HOM NPOBOJAHUKE. [ paHNYHBIE YCIOBUS HA MOBEPXHOCTH MPOBOJHUKA. DIEKTPUUYECKAS] EMKOCTD 3apsi-
KEHHOI'O0 IPOBOAHMKA. EMKOCTh NpPOBOASAIIETrO Iapa, OKPYKEHHOTO OAHOPOJHBIM JUAJIEKTPUKOM.
OHeprus 3apsyKEHHOI0 TPOBOIHUKA.

Konpencaropsl. Hanpsikenne. EMxocts koHzeHcaTopa. [lnmockuii konneHcarop. BeiBoa popmy-
JIbl 111 €EMKOCTH INIOCKOI'O KOHJIEHCATOPa, 3all0OJIHEHHOTO OJHOPOIHBIM JHUAJIEKTPUKOM. DHEpPrus 3a-
PSDKEHHOTO KOHJIeHcaTtopa. BhIBOI (GOpMyINbl Ui SHEPIUM 3apsHKEHHOTO KOHACHCATOpa. DHEeprus
3IEKTPUYECKOTO NOJIS B INIOCKOM KOHJeHcaTope. [InoTHocTh sHeprun. CoeTMHEHNs] KOHAEHCATOPOB.

DileKTprYecKkui TOK. TOK MpOBOIMMOCTH M KOHBEKTUBHBIN TOK. BekTop minotHocTH Toka. Cu-
7a Toka. BriBog (opmysibl, CBSI3bIBaIOIIECH IUIOTHOCTh TOKA M CPEAHIOI0 CKOPOCTh HOCHUTENEH TOKa.
3aKoH coxpaHeHUs 3apsiaa. BeIBoJ ypaBHEHUs HeNpepbIBHOCTU. 3aKoH OMa sl ydacTKa [enu B Aud-
(dbepeHManbHON 1 MHTErpaabHON GopMax. BeiBox 3akona Oma miia ydactka mnenu. CoeTMHEeHUs Tpo-
BOJHUKOB. [IIOTHOCTh KOHBEKTHBHOTO TOKA B 3apsSUKEHHOM IMJIMHJPE, BpAIlAoLIeMcs BOKPYT cOO-
CTBEHHOU OCH.

Croponnue cuibl. PaboTra CTOPOHHHMX CHJI MIPU MEPEHOCE HOCHUTENS TOKA. DJIEKTPOIBHKYIIAs
cuia. HanpspkeHue Ha HEOJHOPOJIHOM y4yacTKe 1enu. 3akoH OMa 111 HEOJTHOPOIHOTO YYacTKa LEMH.
3akon Oma st nonHoit nenu. [IpaBuna Kupxroda u npumep ux npumenenus. 3akon /xoyms — Jlen-
na B nuddepeHuanbHOi U MHTErpasibHON Qopmax. MOIIHOCTh TOKAa W yJelbHas MOIIHOCTh TOKa.
BriBox 3akoH Jlxkoyns — Jlenna.

Llenp, cocrosinias U3 KOHAEHCATOPA U MTPOBOJIHUKA. 3aBUCUMOCTh OT BPEMEHH TOKa B LIENU U 3a-
psiaa Ha KOHAEHcaTope. 3ajadya 0 TOKE YTEUKN KOHAEHCATOopa.

IlocTosiHHOe MarHuTHOE MoJie B BakyyMme. 3akoH buo-CaBapa-Jlannaca u npuHIUI CylepIio-
3UIMU. MarHuTHOE 1oJie KPYroBOro Toka. MaruuTHas MHAYKIUS B LIEHTPE BUTKA. Pacuer mHAyKIuu
MarHUuTHOTO IOJIs1 KpYTOBOTO TOKA HAa OCH BUTKA. PacueT MHIyKIIMM MarHUTHOIO MOJIsl HA OCH COJIEHO-
WJ1a KOHEYHOU JIMHBL. MarHUTHOE NOJIE MPSIMOTO OTPE3KA C TOKOM.

[ToToK M HUPKyHAUS BEKTOpa MarHUTHOM MHAYKUMU. OCHOBHBIE YPAaBHEHUSI TEOPUH MOCTOSH-
HOT'O MarHUTHOTO TIOJI B MHTErpabHOM Gopme. MarHuTHOE 1ojie OECKOHEYHO UIMHHOTO COJICHOUA.
MaruuTHO€E moJie mpsAMOro Toka. BzaumoselictBue TokoB. MarHUTHOE MoJie 3apsHKEHHOTO HMJIMHPA,
BpAIAIOIIErocsi BOKPYT COOCTBEHHOM ocH. OmnpeneneHue euHULBI cruilbl Toka B cucreme CH. Borumc-
JICHUS JICKTPUYECKOM W MarHUTHOM MOCTOSTHHBIX. MIX CBS3b co ckopocThio cBeTa. BriBoa nuddepen-
LIUATBHBIX YPAaBHEHUN TEOPUH MMOCTOSTHHOTO MAarHUTHOTO MOJISI.

JeiicTBMe MArHUTHOIO MOJIA HA 3apsiibl M TOKU. MarHutHoe mnoje. MarouTHas UHAYKIHS.
CuinoBble muHUM MaruuTHOro nosist. Cuna Jlopenua. JIBuxenue 3apsikeHHOM YacTHUIBI B OJTHOPOHOM
Y TIOCTOSSHHOM MarHUTHOM IToJie. BBIBOJ| ypaBHEHUI ABUKEHUS U UX pelieHue. /[BH>KeHHe BIOJIb CH-
JIOBO JUHMHM. [[BHKEHME 1O OKPY>KHOCTH. 3aBUCUMOCTb pajilyca OKPY>KHOCTH OT CKOPOCTH JBHIKeE-
HHS 4acTHUIIbl. J[BrKeHre mo BUHTOBOM auHuM. [llar u paauyc BUHTOBOM JUHHH. J|BUKEHUE 3apsiKEH-
HOW YacTHUIIBl B 3JEKTPUUECKOM M MAarHUTHOM moiisix. ekt Xoma. OnpeneneHne OTHOMIECHUS 3a-
psiia BJIEKTPOHA K €r0 Macce METOJI0OM MarHeTpoHa.

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

DJIeKTPOMArHUTHAasi MHAYKIUA. MarHuTHBIA MOTOK Yepe3 MOBEPXHOCTh, HATAHYTYIO HAa KOH-
Typ. 3akoH Dapanes u npaBwio JIeHa. DIeKTpOABHXKYIAs cujla MHAYyKIUU. 3akoH dapanest u coot-
BETCTBYIOIIEE €My ypaBHEHHE MakcBeiia. DIEeKTpOABIIKYIIAs CUIa B MPOBOJHUKE, JBUKYIIEMCS B
MarHuTHOM noJjie. CaMOMHAYKIMS. DNEKTPOABIKYIIAs CHJIa CAMOMHAYKIMU. MIHAYKTUBHOCTh KOHTY-
pa. Llenp, cocrosimas U3 NpoBOJIOYHONW KAaTyIIKH U NPOBOJHHUKA. 3aBUCUMOCTb CHJIbI TOKA B LIEH OT
BPEMEHH. DHEPrusi MAarHUTHOIO OIS B KaTylmke. BuxpeBoe anekTpuueckoe noje B coneHoune. MH-
OYKTUBHOCTb COJIEHOMJIA. DHEPrUsi MarHUTHOTO IOJIsI B 3alI0OJJHEHHOM BELIECTBOM coiieHouze. 1lnoT-
HOCTb SHEPTrUH MarHuTHOTO 1noJisa. Toku Pyko.



DJIeKTPOMArHUTHBIe KojedaHus. ['apmonnueckue xonedanusi. KonmebaTenbHbli KOHTYp, CO-
CTOSAILIUI M3 KOHACHCATOpa U KaTyIIKH MHIYKTUBHOCTU. BBIBON ypaBHEHUs KojeOaHUN HaNpsLKEHUs
Ha 00KJIaJKax KOHACHCATOpa. 3aBUCHMOCTH OT BPEMEHHU CUJIBI TOKA B KOHTYPE, HAMPSIKCHUS U 3apsaa
Ha oOkJagkax KoHaeHcaTopa. Yactora konebanmii. @opmyna Tomcona. DHeprusi KoyieOaTeIbHOTO
KOHTYpa. 3aKOH COXPaHEHUs SHEPTUH.

DJIeKTPOMArHuTHOE moJie. YpaBHeHUs MakcBeiia B MHTErpaibHOW M nuddepeHImanbHoMl
dopmax. [TnoTHOCTH TOKa cMmemieHus. Bektop YMoBa — Iloiitunra.

Pa3nea 4. Ontuka

BoJsiHoBas1 onTHKa

HNuTepdepenuus. CnoxxeHre BOJH U KOJIeOaHUNA. AMIUTUTYAa CyMMBI IBYX TapMOHHYECKUX KO-
nebanuii. UarencuBHocTh. KorepentHocTh. MHTEpdeEepeHnus cBeTa OT AByX TOUYCYHBIX HCTOYHUKOB.
Wutepdepenonnas kapTuHa. PacnpeneneHre WHTEHCHBHOCTH CBeTa Ha dKpaHe. MHTepdepeHuus
JBYX IUIOCKUX BOJIH. MIHTepdepeHLns cBeTa B TOHKHX IUleHKax. MHTepdepoMeTpsl.

Judpaxuus. [Tpunmun [olirenca — @peHens U npuHUKN cyneprno3uiuy. ['padpudeckuit MeTos
CJIO)KEHUS TapMOHMYECKHX KoJjieOaHui. J{udpakius cBera Ha KpyrioMm OoTBepcTHHU. 30HBI Dpenens.
Hudpaxius csera Ha nucke. Judpakuus Opaynropepa. Audpaxmus ceera Ha menu. Judppakunon-
Has pemeTka. JudpakunonHas pemierka Kak CeKTpaabHbIi MproOop.

Ioasipm3anms cBera. DINIMNTHYECKAs U JUHEHHAs MOJISpU3ALMS dJIEKTPOMAarHUTHON BOJIHBL.
Bounna, monsipuzoBanHas 1o kpyry. EcTecTBeHHBIN, TOJSIPU30BAHHBIN U YaACTUYHO MOJISPU30BAHHBIN
ceT. Crenenp nonspusanuu. Ilonspusanus cBera npu OTpaKEHUU U IpeIoMieHUH. Yrou bprocrepa.
[Tonstpu3anus cBeTa IpHW JBOMHOM JydenperaomiieHnn. 3akoH Mamoca. HTepdepeHIus moispru3o-
BAHHBIX JIy4EH.

KBanToBas ontuka

TeniioBoe u3iaydeHue. B3aumonelcTBUE H3IIy4EHHUS C BEIIECTBOM U €0 XapaKTEPUCTUKHU.
DHepreTuveckas CBeTUMOCTh. McmyckarenbHas ciocooHocTh. [lormomarenpHas cnocodHocTh. OcBe-
LIEHHOCTh IIOBEPXHOCTH M30TPONHBIM U3IyueHUeM. [II0THOCTh 3HEpruM M3iydeHus. 3aKOHbI paBHO-
BECHOT'O TEIUIOBOTO M3nydeHus. 3akoH Kupxroda. @opmyna [lnanka. 3akon Credana — bonapimana.
3akoH cMmenieHus: Buna.

®DotoHbl. DoToHBl. UMnynse 1 3HEpTUs dhoToHa. DoTodddhexT. BompTammnepHas xapakTepucTH-
Ka BaKkyyMHOTo (oTtosnemenTta. 3akoHsl ¢porodddexra. TopMO3HOE PEHTIeHOBCKOE M3NydeHHe. D-
¢dext Komnrona. /laBnenue ceera. OnbiTel JleOeneBa. JlaBneHue mydka cBera.

Pazngen S. AtomHast puzuka

Boposckas Teopust atoma. CriekTp usnyuyeHus aroma Bojgopona. @opmyna banbmepa. [Inane-
TapHas monenb atoma. OnbeiTel @panka u ['epuia. Teopus Bomopoaonomodbroro nona. I[locrynarer bo-
pa. CxopocTh U panuyc opOuTHI nnekTpoHa. CHeKTp SHEprHil 3JeKTpoHa. Y poBHU 3Hepruu. Mcmycka-
HUE U MOTJIOIIEHNE CBETA ATOMOM.

OcHoBBI KBaHTOBOHI MexaHMkHM. KopmyckyisipHO-BOJIHOBOM ayanu3M. Bosnbl ne Bpoitns.
®opmynsl ne bpoins. Iudpakmus 31eKTpOHOB U HEHTPOHOB B KpucTauiax. BomHoBas QyHKIUS | ee
cmbici. YpasHenue lIpenunrepa. Bonna ne bpoiins kak pemenue ypasHenue lllpenunrepa st cBo-
0omHOM yacTuikl. HeompeneneHHOCTH KOOPAUHATH U UMITyJibca. COOTHOIIIEHUE HEOTIPEACIICHHOCTEH.
VYpasuenue Lllpeaunrepa 1uist crailuOHAPHBIX COCTOSIHUM. CIIEKTp SHEPTHM.

Crtpoenue aToma. ATOM BOAOpPOJa B KBAHTOBOM MexaHUKe. CIEKTp SHEPruid AJIEKTpOHA. DHEp-
reTudeckrue ypoBHHU. [loTeHIMANbI BO30YKIACHHUS 1 MOHU3alMU aroma. [IpocTpaHCTBEHHOE KBaHTOBA-
Hue. KBantoBelie uncia. CpaBaenue ¢ teopueit bopa. 'mpomarautHoe otHomeHue. CIiuH 3J1€KTPOHA.
MHOTr03JIeKTpOHHBIE aTOMBI. DJEKTPOHHbIE KOHGUrypamuu. llepmoauueckas cuctema >JIEMEHTOB
MenneneeBa. DnekTpoHHbIe 000710ukH U cion. [Ipuranun [aymm. Onsir [lTepna u 'epnaxa. Dddexr
3eeMaHa.

®u3uka aToMHOro siapa. CoctaB M XapaKTEPUCTUKU aTOMHBIX sjaep. CaMOonmpou3BOJIbHBIN pac-
11aJ] 4acTULBL. Y CIIOBUE CaMONPOM3BOJIBHOTO pacnaaa. JHEprus cBA3MU. Y AenbpHas sHeprus cpssu. Ka-
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nesbHasi MOJeNb Aapa. BeIBoJ (opMyIIbl, OMUCHIBAIONIEH 3aBUCUMOCTD YEIbHON 3HEPTUH CBSI3U OT
MAacCOBOTO yucia. PalnoakTUBHOCTh. 3aKOH paJOaKTUBHOIO pacnaia. SnepHble peakiuu.

4.2. ConepxaHue JeKuuii

Ounas ¢popma o0ydyeHHs

JIEK- Kpartkoe conepsxanue neKiuu
1805051

Konuuectso
qacORB
[TpakTuye-
CKasl IIOATOo-

[\9)

1. Beenenue. KunemaTtuka MaTrepuajabHOM TOYKHM M BPAallaTeJIbHOIO JBHKe-
HHS.

[Ipenmer u 3amaun kypca ¢pusnuku. Gusnka Kak OCHOBA €CTECTBEHHOHAYUHBIX
3HaHui. CBs3b (DUBHKHU C CETBCKOXO3IMCTBEHHBIM MPOU3BOACTBOM. Ponb  ¢u-
3MKH B OXpaHe OKpy»Katoieit cpenbl. CTpykTypa Kypca (GU3HKH.
MexaHn4eckoe [BM)KEHHE M €ro OTHOCUTENbHOCTh. [lepemMereHune u myTb.
CkopocTb, yckopeHue. PaBHOMepHOE NpSAMONIMHEWHOE IBUXEHUE. PaBHOYCKO-
PEHHOE NPSAMOJIMHENHOE [BM)XEHHUE. YTIOBOE NEPEMEIIEHHUE, YIJOBas CKO-
pOCTb, YIIIOBOE YCKOpeHHE. PaBHOMEpPHOE NMPSAMOIMHENHOE ABUKEHUE. Pas-
HOYCKOPEHHOE BpallaTeJIbHOE JBUKEHUE

2. JAuHaMHKa MaTepHaJIbHON TOYKHU U BPAIIATEJHHOI0 IBH/KCHHUS. 2
3akonbl HetoToHa. B3aumoaeiicTBue Ten uepes noiie. Buabl cuin B MEXaHHKE.
OuncTka ceMsiH 1o K03 puuneHTy TpeHus.

[TonsiTie MOMEHTa cUibl. MOMEHT MHEPLIMU M MOMEHT MUMITYJIbCa TBEPAOIO
tena. Il 3axon HeroToHa 115 BpamaTensHoro ABmkeHusa. Kunernueckas sHep-
rusi. Teopema Il teitnepa. @opmMyisl paboThI, MOITHOCTH. CBSI3b PabOTHI C KH-
HeTndeckol 11Heprumneil. CpaBHeHHE OCTYyNAaTEIBLHOTO U BPAIlaTEIbHOIO
JBUKCHMS 110 KHHEMATHKE, IUHAMHUKE, 3aKOHAM COXPAHCHHS.

3. MexaHuyeckune KoJieOaHus M BOJIHBI. ['apMoHMYeckre KoneOaHus U uX ma- | 2
pamerpsl. CMelleHne, CKOpoCTb, YCKOPEHHE IpPU TapMOHHUYECKOM  KoJeOa-
TEJILHOM JBIM>KeHUU. [lomHas sHeprusi rapMOHMYECKUX KoseOaHuid. MasTHUKU
(MpyXUHHBIN, (QU3NYECKUN, MaTEMaTHYCCKUN). YTpPyrue TapMOHUYECKUE
BOJIHBI (YpaBHEHHE BOJIHBI, (ha30Basi CKOPOCTh, JUTMHA BOJIHBI, BOJIHOBOE YHC-
J10).

4. OcHoBbl TepMoguHamuku. [lepBoe Hauano TepMoauHaMmuku. Ilpumenenue | 2
[TepBoro 3akoHa TEPMOJMHAMHUKH K pazIWYHBIMH3OMpoIieccaM. AauadaTHBINA +
npouecc. [uxi Kapno. KIIJI TenyioBoil MalHBbl.

5. DJIEeKTPOCTATHKA. 3aKOH B3aWMOJICUCTBUS 3apsA0B. DIEKTPUUECKOE Moje U | 2
€ro XapakTepucTuku. Pabora mo mepeMenieHuro 3apsia B 3EKTPUIECKOM T10-
Je. +

6. MarnuTHoOe moJie ¥ TOK. MarHuTHoOE 1MoJie, €ro CBOMCTBA U XapaKTEePUCTUKH. | 2
3akoH Ammepa. Cuna Jlopenna. BiausitHue MarHUTHOTO Moy Ha OMOJOTHYeE-
CKH€ OOBEKTHI.

7. I'eomeTpuueckass m BoiHOBas ontuka. OTpaxkeHUe, MPEIOMIICHHE, MOTIo- | 2
nienue cBera. [lucnepcus ceera. Murepdepenuus ceera. Judpakuus cpera. +
[Tonspuzanus ceera.
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8. ATtomHasn u siaepHasi puszuka. Ctpoenue aroma. OnwiT Pezepdopma. KBanto- | 2
Bble noctyaaTtsel bopa. Mozgens aroma Bogopoaa o bopy. Ctpoenue aToMHOTO +
saapa. PannoakTUBHOCTh. 3aKOH paguMOaKTUBHOrO pacnaga. EcTecTBeHHas u
MCKYCCTBEHHAsI paiMOAKTUBHOCTb. Sl iepHbIEe peakiu.
Hroro | 16 | 10%
3aounas popma o0OyueHust
s | Eg
Ne 38| 8¢
Kparkoe comep:kanue JIEKIUH z2 B8
JNEKIUH 37| 8%
4 é* =
1. BBenenune. KuHemaTtuka MaTepHajibHON TOYKH M BPAIlIATEILHOIO JBH- 2
JKeHHU .
[IpenmMer u 3agaun Kypca Gusnku. Ousnka Kak OCHOBA €CTECTBEHHOHAYUYHBIX
3HaHuil. CBA3b (PU3MKH C CETBCKOXO03SIMCTBEHHBIM IPOU3BOJICTBOM. Ponb  (u-
3UKH B OXpaHe OKpY Karoiei cpeapl. CTpyKTypa Kypca (pU3HKH. +
MexaHnueckoe ABM)KEHHE M €r0 OTHOCUTENIBHOCTh. llepemerienue M myTsb.
CxopocTh, yckopeHue. PaBHOMEpHOE NpAMOJUHEHHOE BUXKEHHUE. PaBHO-
YCKOPEHHOE NPSIMOJIMHEMHOE NBMKEHHE. YTJIOBOE IEPEMEIIEHUE, YIIOBas
CKOpPOCTb, YTJIOBOE YCKOpeHHe. PaBHOMepHOE MNpsSMOIMHENHHOE IBUXECHHUE.
PaBHOYCKOpEHHOE BpallaTelnbHOE ABH)KEHHE
2. OcHoBbl TepMoanHamuku. [lepBoe Hayano tepmonuHamuku. [Ipumenenue | 2
[TepBoro 3akoHa TEPMOJMHAMUKH K Pa3IMYHBIMHU3OIIpoIieccaM. AnnabaTHBIN +
npouecc. [Hukn Kapno. KI1/] TeryoBor MalvHsI.
3. DJIEKTPOCTATHKA. 3aKOH B3aUMOJICHCTBUS 3apsAA0B. DJIEKTPUYECKOE Moie U | 2
€ro xapakTepucTHku. PaboTa mo nepemenieHuo 3apsiia B AIEKTPUUECKOM T10- +
ze.
4. AToMHas u sifepHast ¢pusuka. Ctpoenue atoma. OnbiT Pesepdopna. Kpan- | 2
TOBbIE TTOCTyaThl bopa. Monens aroma Bogopoaa no bopy. Ctpoenue atom- +
HOTro szpa. PagnoakTuBHOCTh. 3aKOH paguMoOaKTUBHOIO pacnaja. EctecTBen-
Hasl ¥ ICKYCCTBEHHAs PaIMOaKTUBHOCTD. Sl IepHbIE peaKIIUH.
8
Hroro 10%
4.3. Conepxanue JJa00PATOPHBIX 3aHATHI
Ounas ¢popma o0yueHust
) 3
& 8 2
Ne . g2l 28
HaumenoBanue 1ab0paTOpHBIX 3aHITHIA T2 o
/1 EF| £k
g |28
=
1 BBonnsiii nacTpykrax no Th. Onpenenenue norpemHoctet usmepenuii. Onpe- ’ +
" | meneHue TUIOTHOCTH TeJl TPaBUIILHON reOMETPHUIEeCKOr (OpMBI
2. | M3yvyeHne rapMOHHYECKUX KOJICOAHHI ¢ TOMOIIIBIO MPYKHHHOTO MasiTHUKA 2 +
3. | M3yueHue 3aK0Ha COXPAHEHHUS U NIPEBPAIIECHUS SHEPTUU 2 +
4. | OnpeneneHne MOMEHTA HHEPIIMH METOJIOM KPYTHIIBHBIX KOJIeOaHUMA 2 +
5. Omnpenenenyie 3KBUBAJIEHTHOT'O CONTPOTHUBIIEHHUS IIPH MIOCIIEA0BATEIBHOM U Mapa- ’ +
JIETIbHOM COEAMHEHHSX

—
[\




6. | Onpenenenue moayns FOHra meronom aedopmaruu u3ruda 2 +
7. | Onpenenenne pokyca ¥ ONTHUESCKON CHIIBI COOMPAIONICH M pacCeUBAIOIICH JTHH3BI 2 +
3 Wzydenue sineHus: Auppakiiuyi U1 U3MEpPEHHE JUIMHBI CBETOBOM BOJIHBI C TTOMO- ’ N
" | mpro nudpakiinoOHHON PemETKH
HUroro | 16 | 20%
3aounas popma o0OyueHust
) 3
g | E8
Ne y 88| 2¢
HaumenoBanue 1a00paTopHBIX 3aHITHIA 22| 5o
0/ EF| E&
g |28
=
1 BBoansiii nacTpykrax no Th. Onpenenenue norpemHoctedl usmepenuii. Onpe- ’ +
" | JenieHue TUIOTHOCTH TeJl IPaBUIIbHOM reoMeTpruecKoi hopMbl
2. | M3yvyeHne rapMOHHYECKUX KOJICOAHHI ¢ TOMOIIBIO MPYKHHHOTO MasiTHUKA 2 +
3. | M3ydeHue 3aK0Ha COXpPAHEHUS U MPEBPAIICHUs SHEPTUH 2 +
4 Nzyuenwue srneHus AUQpakIuy U U3MEPEHHUE ITTMHBI CBETOBOM BOJIHBI C TTIOMO- ’ N
" | mpro MU paKIMOHHON PEMIETKH
Hroro | 8 | 20%
4.4. CopepxxaHue NPaKTHYECKUX 3aHATHH
Ouynas ¢popma 00y4eHust
z | 2¢
= O m
Ne y 58| 2¢g
HaumeHnoBaHue MpakTUYECKUX 3aHATUN 22| Eo
n/n Er| & &
g | EF
=
1. | Kunemaruka npsiMOJIMHEHHOTO IBUKEHUSI MATEPUATIbHOM TOYKHU 2 +
2. | JlunaMuKa IBYOKEHUS TEJI 10 HAKJIOHHOM MJIIOCKOCTH 2 +
3 JlnHamuKa IBUKEHUS CBSI3aHHBIX TEJl HUTHIO, IEPEKMHYTON Yepe3 HEBECOMBII ’ +
" | O6yok.
4. | Kunemarnka u JMHAMUKA TApPMOHUYECKHX KOJIeOaHUH 2 +
5. | IlepBbIii 3aKOH TEPMOJMHAMUKH M €70 MPUMEHEHHUE K PA3TUNIHBIMH30MPOIIECCaM 2 +
6. | DnekTpocTaTHKa 2 +
7. | Ontuka 2 +
8. | SlnepHas dusuka 2 +
HUroro | 16 | 20%
3aounas popma o0OyueHust
[TpakTudeckue 3aHATHS HE IPEyCMOTPEHBI YUYEOHBIM TUIAHOM
4.5. Buabl u coaep:kaHue caMOCTOAATEJIbHON padoThl 00y4aomuxcs
4.5.1. Buabl caMocTosiTeIbHON padoThl 00y4arOIuXCcs
KonnuecTBo yacos
Byl caMOCTOATENBHOM PaOOTHI 00YYAOLIHXCS ouHast popMma | 3ao0uyHas popma
o0yueHHs o0yueHHs
[ToaroroBka K JJaOOpaTOPHBIM 3aHATHSM M K 3alTUTE JIAOOPATOPHBIX 7 27
pabot

BrimonHeHne KOHTPOIBHOM pabOTHI

27

13




CaMoCTOSTEIIFHOE N3YUYCHUC OTHCIBbHBIX TCM M BOIIPOCOB

27

28

IToaroroBka K IpOMEKYTOUYHOM aTTECTalUU

6

HToro

60

88

4.5.2. Conep:kaHue caMoOCTOSITEJIbHOI padoThl 00y4alOMUXCS

o/t

HanmenoBanue TeM 1 BOpocoB

KonnuectBo

qaCcoB

ouHasi popma

00y4JeHust

3a04Has

¢dopma
o0yueHus

Kunern4yeckasi TeOpusi pABHOBECHOT0 H/IeaJbHOro rasa. Konmen-
Tpauus MojeKyn. OyHKIUA pacipeneacHuss MOJIEKYJ INPOCTPAHCTBE
u o ckopoctsMm. Cpennue ckopoctu. JlaBnenue raza. [Ipubmamxen-
HO€ BBIpaXKCHHE [IJId CPEAHEro 4YHucCja YIapoB MOJIEKYI O CTCHKY.
CBs13b aBJICHHSI CO CPEJHUM 3HAYCHUEM KBajpara CKOPOCTH MOJie-
KyJbel. OCHOBHOE ypaBHEHHME KMHETHYECKOil Teopuu raza Pacmpene-
sneHne Makcsemia — bonbiiMana.

12

17

TepMoguHaMuka uaeaJabHOro raza. Momap BemniectBa. Yucio ABo-
ragpo. MonsipHasg Macca. YpaBHEHHUE COCTOSIHHMS HACAJIBHOIO Tas3a.
3akoH [lanbToHa. CpenHss 3Heprust MOJIEKyJbl. BHyTpeHH:s sHEprus
uaeanbHoro raza. M3oxopuueckui mpoiecc. TemioeMKoCTh uaeaib-
HOTO ra3a IpU MOCTOSHHOM oObeMe. Yucio cremneHeil cBoOOIsl MO-
nexynbl. PaBHOpacmpenenenue sHeprum IO cremeHsM cBOOOBI.
N3o6apuueckuii mporecc. TemmoeMKocTh UEabHOTO Ta3a MpH Mo-
CTOSTHHOM JaBiicHuH. M3otepMuueckuii mporecc. Anuadbaruueckuit
npoiiecc. DHTPONUS HJICATBHOTO raza. DHTPONUS HACATBHOIO Tasza
Y BTOPOE€ HayaJI0 TEPMOIUHAMUKH.

12

17

nexTpuyeckuii Tok. Cuna Toka. BeiBog GpopMybl, CBA3BIBAIOIICH
IUIOTHOCTh TOKA U CPETHIOID CKOPOCTh HOCHUTENIEH TOKa. 3aKOH COXpa-
HeHus 3apsaa.CoelnHeHus MPOBOAHUKOB. [ITOTHOCTH KOHBEKTUBHOTO
TOKa B 3apsHKEHHOM IIWIIMHJpPE, BpalllalomeMcsi BOKPYT COOCTBEHHOM
ocu. CtopoHHHe cuiibl. PaboTa CTOPOHHUX CHII TIPU TIEPEHOCE HOCH-
TeNs TOKa. DJIEeKTPoIBIKYIIas cuia. HampsokeHne Ha HEOTHOPOAHOM
yuyactke nenu. 3akoH Owma Juisi MOJHOW Ienu. MOIIHOCTh TOKa
U yJieNbHAasi MOIIIHOCTh TOKA.

12

18

JeiicTBMe MATHUTHOIO MOJIAA HA 3apsiibl M TOKU. MarHuTHoe moJie.
MarnutHas uHAyKus. CuioBble JTUHUM MarHuTHoro moss. Cuna
Jlopenua. JIBukeHHe  3apsOKEHHOW  YacTULBI B OJHOPOJHOM
Y TIOCTOSSHHOM MarHUTHOM Tiojie. J[Br>KeHue B0JIb CHUJIOBOM JIMHUHU.
JIBKeHHE 110 OKPY>KHOCTH. 3aBHCHUMOCTh pajguyca OKPYKHOCTH
OT CKOPOCTH JIBH>KCHMSI 4acTHUI[bl. J[BM)KEHHE 1O BUHTOBOWM JIMHUH.
[Ilar u paaguyc BUHTOBON JWHHH. J[BU)KEHHWE 3apsSKEHHOW YaCTHUIIbI
B AJICKTPUYECKOM W MAarHUTHOM mojisx. OmnpeneneHue OTHOIICHUS
3apsjia 3JEKTPOHA K €r0 Macce METOJI0M MarHeTpoHa. JlelicTBue mar-
HHUTHOT'O TIOJIS

Ha NpoBOJHUK Cc TokoM. Cumima  Awmmnepa. KoHTyp ¢ TOkom
B MarHMTHOM Ioje. MaruuTHLEIA MOMEHT.

12

18

OcHOBBI KBAaHTOBOM MexXxaHUKH. KopmyCKynsipHO-BOJIHOBOM ya-
mu3M. Bonner ge bpoitnsa. @opmynst ne bpoiins. JQudpakuus smex-
TPOHOB ¥ HEUTPOHOB B KpucTa/lIaX. BonHoBast GyHKIUS U €€ CMBICIL.
VYpasuenue [lIpenunrepa. Bosna ne bpoitns kak penieHue ypaBHEHUE
[Ipenunrepa muisi cBoOOAHOM yacTuIlbl. HeonmpeneneHHOCTH KOopIu-

12

18

14




HaThl U UMIydIbca. COOTHOILIEHUE HEOIPENEIECHHOCTEH. Y paBHEHHE
[IIpenuHrepa aJis CTalMOHAPHBIX COCTOIHUN. CIIEKTp SHEPTHUH.

HTroro 60 88

S. YueOHO-MeTOANYeCKOe o0ecniedeHne CAaMOCTOATEIbLHOH padoThl 00y4aommuXxcst

VYuebHO-MeToMueckue pa3pabotku umerorcss B Hayunoiioubmmnoreke ®I'BOY BO HOxHo-
Vpansckuii [AY:

1. /Ilunamuka. 3aKOHBI COXPaHEHUsI B MEXaHUKE [DIEKTPOHHBIN pecypc] : METOA. yKa3aHUsl s
BBITIOJTHCHUS TIPAKTUYECKUX M CAMOCTOSITENIBHBIX paboT mo ¢usuke / coct. C. c. benoycosa ; KOxHo-
VYpaneckuiit I'AY, UHctutyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2017 .— 44 c. :
un., tTabn. — bubmuorp.: ¢. 42 (9 naze.) .— 0,6 MB .— Jloctyn u3 nokampHOM cetn UAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf. —  Hoctym w3  cetu  UWutepner
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf.

2. Kunemaruka [DneKTpOHHBIM pecypc] : METOA. yKa3aHMs JUIsl MPAKTUYECKUX U CaMOCTOs-
TenbHBIX padoT mo ¢usuke / coct. C. C. benoycosa ; FOxuo-Ypansckuii ['AY, MHCTUTYT arposkoio-
run .— Mmuacckoe: KOxuo-Ypansckuiit 'AY, 2017 .— 28 c. : ui., Tabn. — C npwit. — bubmmorp.: c.
26 (6 mHazB) .— 05 MB .— Hoctynm w3  gjokampHOM  cetm  UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf — Hoctyn wu3 cetu HMHTepHeT
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf.

3. DnexTpocTaThka [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHus Ui BBIIOJHEHUS MpaKTHYe-
CKHX W camMocTosATenbHbIX pabot mo ¢usuke / coct. C. C. benoycosa ; FOxno-Ypanbckuit 'AY, UH-

CTUTYT arposkojorun .— Mmuacckoe: FOxuo-Ypansckuit AY, 2017 .— 50 c. : nin., Tabn. — buo-
guorp.. c¢. 47 (5 wHa3B) .— 0,8 MB .— Jloctym w3 gokampHOM cetn UWAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf — Jlocryn u3 ceTu HNurepner

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

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

6.D0oH/ OLIEHOYHBIX CPEIACTB /AJIsl MPOBeAeHUs
NMPOMEKYTOUYHOM aTTeCTAIUMN 00yUAIONIUXCS

Jnisi yCTaHOBIIEHHUSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOyuarommxcst TpedoBanmsiM ®I'OC
BO pazpabortan ¢GoHI OLIEHOUHBIX CPEACTB JUIsl TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH M MPOBEACHUS
HpOMG)KyTO‘IHOfI arrecralmuu 06yqa101u1/1xc;1 II0 AUCHUIIIINHE. q)OH,Z[ OLICHOYHBIX CPCACTB IPCACTAB-
neH B [Ipunoxxennn Nel.

7. OCHOBHAs U JONOJIHMTE/IbHAS yUueOHasl IUTepaTypa, HeoOXoaumasi
AJIsl OCBOEHMS THCIUTIUHBI

OcHOBHas 1 JOTIOJHUTENbHAS yueOHas TuTeparypa umeerca B HayuHoit OubOmmoTeke M 3iek-
TpoHHOHU MH(OpMarmoHHo-o0pazoBatTensHOU cpeae PI'BOY BO IOxno-Ypansckuii [AY.

OcHoBHas1 JInTepaTypa
1. I'pa6osckmii, P. . Kypc ¢usuku / P. U. I'pabGoBckuii. — 14-¢ u3n., crep. — CaHKT-
[TetepOypr : Jlans, 2024. — 608 c. — ISBN 978-5-507-47391-5. — TekcT : anexTpoHHsIii // JlaHb :
aneKTpoHHO-O0nbanoTeunas cuctema. — URL: https://e.lanbook.com/book/367019 (nata oOpatienus:
13.05.2025). — Pexum noctymna: ajis aBTOpU3. 0JIb30BaTENEH.

15




2. I'paboBckuii, P. . CoopHuk 3amau no pusmke : yuebroe nocodue / P. U. I'paboBckmii. — 4-
e u3z., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 128 ¢. — ISBN 978 5-8114-0462-9. — Tekcr :
ANEKTPOHHBIN // Jlanb : 3JIEKTPOHHO-OMOIMOTeUHAs cucTema. — URL:
https://e.lanbook.com/book/210959 (nata obpamenus: 13.05.2025). — Pexum moctyna: Iy aBTOPH3.
MOJIb30BATEIIECH.

JonosHuTebHAS JJUTEPATypa

1. By3ynoBa, M. 1O. ®usuka : yuebnoe nocobue / M. FO. byzynosa, B. B. bonner. — Upkyrck : Up-
kytckuit 'AY, 2019. — 96 c. — TekcT : anekTpoHHbI# // JIaHb : 37eKTpOHHO-0MOIMOTEeYHasI CHCTEMA.
— URL: https://e.lanbook.com/book/133361
2. JIro6as, C.1. ®uzuka : kypc aexuuii / C.W. JIro6as ; CTaBpONOILCKAN TOCYIapCTBEHHBIN arpapHbIit
yHuBepcureT. — CtaBponoiib : CTaBpONOJbCKUNA TOCYAApCTBEHHBIM arpapHblii yHUBepcureT, 2015. —
141 ¢ : oTabm., rpad., cxeM., Wi — Pexmm goctyma: 1O  TOAMNHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=438720

8. Pecypchbl nHpOpMALIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH «HTepHET», HEOOXOAUMbIE
JJIS1 OCBOCHMS IU CIUTLTHHBI

Enmnoe okHO ocTyma K yaeOHO-METOAMYeCKUM pa3padboTkam https://toypray.pd
OBC «Jlanp» http://e.lanbook.com

Yuupepcurerckas 6uommoreka ONLINEhttp://biblioclub.ru

Hayunas snektponnas Oubnuoreka «eLibrary» http://elibrary.ru/

[udposoii nexropuii «S B Arpo» https://svoevagro.ru/digital-lecture

ARl

9. MeToaudyecKue YKazaHus 1Jisg oﬁyqammnxm 110 OCBOCHHMI0 JUCHUIIJIMHBI

VY4ebHo-MeToInuecKkre pa3paboTku uMerorcs B HayuyHolt OMOIMOTEKE W AJIEKTPOHHOW HH-
dhopmarmonHo-oopazoBarenbHol cpeae PI'BOY BO HOxuo-Ypanbckuii [AY:

1. /Ilunamuka. 3aKOHBI COXPAaHEHUs] B MEXaHUKE [DIEKTPOHHBIN pecypc] : METOA. yKa3aHUsl s
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.: ¢. 42 (9 nasze.) .— 0,6 MB .— Jloctyn u3 nokameHOM cetn UAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf. —  Hoctym w3  cetu  UWutepner
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf.

2. Kunemaruka [Dn€eKTpOHHBIM pecypc] : METOA. yKa3aHMs JUIsl MPAKTUYECKUX U CaMOCTOS-
TenbHBIX padoT mo ¢usuke / coct. C. C. benoycosa ; FOxuo-Ypansckuii ['AY, MHCTUTYT arposkono-
run .— Mmuacckoe: FOxuo-Ypansckuiit AY, 2017 .— 28 c. : wi., Tabn. — C npwit. — bubmmorp.: c.
26 (6 mHazB) .— 05 MB .— Jloctrym wu3 JsokampHOM cetu @ UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf. —  Joctym w3 cetu  HMurtepner
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf.

3. DnexTpocTaThKa [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHus Ul BBIIOJHEHUS MpaKTHYe-
CKHX W camocTosATenbHbIX padot o ¢usuke / coct. C. C. benoycosa ; FOxno-Ypanbckuit 'AY, UH-

CTUTYT arposkojorun .— Mmuacckoe: FOxuo-Ypansckuit AY, 2017 .— 50 c. : nin., Tabn. — buo-
guorp.. c¢. 47 (5 wHa3B) .— 0,8 MB .— Jloctym w3 gokampHOM cetn UWAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf. —  Hdoctym w3 cetu  UWutepner

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

4. IToCTOSTHHBINA AJIEKTPUUYECKHUI TOK [DJIIEKTPOHHBIN pecypc] : METOA. YKa3aHUs MJi BBIMOJIHE-
HUS TPAKTUYECKHX M CaMOCTOSTENbHBIX paboT mo ¢usuke / coct. C. C. benoycosa ; IOxHo-
Vpansckuii 'AY, Uucturyt arposkosnioruu .— Muacckoe: FOxno-Ypansckuit 'AY, 2017 .— 44 c. :
wi., Tabn. — bubmuorp.: c. 41 (7 wa3B.) .— 0,5 MB .— Jloctyn u3 nokameHO# cetu UAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf — Joctyn u3 CeTn HNutepuer
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf.
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10. CoBpemeHnHble HHGPOPMALMOHHBbIE TEXHOJIOTHH, HCIIOJIb3yeMble IPH OCYLIeCTBJICHUH 00pa-
30BaTeJILHOIO Npouecca No AUCUMUILIMHE, BKJII0Yasi lepedyeHb MPOrPaMMHOI0 odecrne4eHus U
HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM,

B Hayunoii 6ubimoTreke ¢ TepMUHAIBHBIX CTAaHIHH MPEJOCTABIIACTCS JOCTYI K 0a3aM JaHHBIX:
- Uadopmanmonno-crpaBounas cucrema 'OCTo Texskcnepr http:// www.cntd.ru.

[IporpammHuoe obecrieueHue:

1. Onepaunonnas cucrema Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevelLegalizationGetGenuine. Jlunensunonnsiii noropop Ne 11354/410/44 ot 25.12.2018
r.; Ne 008/411/44 ot 25.12.2018 T.

2. Oducnsiit naker npunoxkenuit Microsoft Office Std 2019 RUS OLP NL Acdmc Jlunensu-
oHHbI noroBop Ne 11353/409/44 ot 25.12.2018

3. IIporpamma mns nanmmadgTHoro nu3aiiHa «Ham cam» Kpucramn (Bepcus 10.0), Jlunensu-
onHnbIit foroop Ne W5500 /301/223 ot 06.06.2017
AntuBupyc Kaspersky Endpoint Security mns 6usneca, JIunenzuonnsiii moroBop Ne05/44/3K/25 ot
12.03.2025

11. MaTepunanbHoO-TeXHH4YecKasi 0a3a, He00X0AUMAas 1JIsl OCYLeCTBJICHHS 00pa3oBaTe/ib-
HOTI'0 Npolecca Mo AUCHUILINHE

Y4yeOHble ayqMTOPUU ISl NIPOBEeHUS 3aHATHI, NMPeXyCMOTPEHHBIX MPOrPpaMMOoii, OCHAa-
HIeHHbIe 000PY/10BaHUEM U TEXHUYECKMMU CPeACTBAMHU 00y4YeHU s

1. Yuebnast ayauTopus AJis MPOBEIEHUS 3aHITHI JIEKIIMOHHOTO THIIA, OCHALEHHAs] MYJIbTUME-
IUHHBIM 000pyT0BaHKHEM (KOMIBIOTEp U BuaeonpoekTop) — 103, 202.

2. YueOHas ayTuTOpHS ISl IPOBEACHUS 3aHATUN JJabopaTtopHoro Tuma: Jlaboparopust pusukum —
107.

3. YueOHas ayIuTopus IJis MIPOBEACHUS MPAKTUYCCKUX 3aHITHH, 3aHATUNA CEMUHAPCKOTO THIIA,
BBITIOJTHEHUST KYPCOBBIX PabOT, TPYIIOBBIX U WHAUBHIYAIBHBIX KOHCYJIBTAIIUH, TEKYIETO KOHTPOJIS U
IIPOMEXYTOUHOH arrectanuu — 105.

IHoMeleHus 1J1s1 CAMOCTOATENbHOI PadoThI 00y4aKOIIMXCS

1. ITomernenust a1 caMOCTOSITENIbHON paboThl oOydJaronuxcst — ayautopus Ne 111a, ocHarieH-
HbI€ KOMITBIOTEPHOM TEXHUKOW € MOJKIIOYEHHEM K ceTu «VHTepHeT.

IlepeyeHb OCHOBHOIO y4e0OHO-1a00paTOPHOrO 000pPyA0BaHNS

bapomerp BP -52

Kommiext 6710K0B AMHAMOMETPOB
Mopenb KpUCTAIIINYECKOM PELIETKH
Mogenp 31eKTpoABUraTesl
DeKTpocKon 1abopaTOPHBII
HaGop rpy30B mo MmexaHuke

Ha6op nunamomeTpos

Ha6op nmpyxun

OrauBo BO31yIIHOE

[lITaTuB U30MUPYOIIUI

Becsl yueOHbIe ¢ rupsMu
BonsT™eTp mabopatopHbIii

Peocrat PII-6M naboparopHslii
Kanopumertp

ratus naboparopusrii LIJI-2
[Tucroner OanmucTUUECKHi
Jlaboparopusrit Habop «TermoBbie MPoIIECChI»
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CTonuk noabeMHbIN
CTpesiku MarHUTHbBIE
Jlaboparopusrit Habop «3omporiecchi»
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IIPH/IOKEHHUE

®OH/JI OHEHOYHbIX CPEACTB

JUIS TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U IPOBEJCHUS MPOMEKYTOUHON aTTecTaluu
00y4JarOIUXCs 10 TUCIIUTIIINHE
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COAEPKAHHUE

Komnerenmun ¢ ykazanuewm stamna ux popmupoBanus B nporecce ocBoenus OIIOIL....
[Toxazarenu, KpUTEPUH U IIKAJIA OLICHUBAHNS UHINKATOPA NOCTHKECHUS KOMIICTCHIIMH. . .
TumnoBsle KOHTPOJIBHBIE 33JaHUS U (UJIM) UHBIE MaTepPHaJIbl, HEOOXOIUMBIE /TSl OLIEHKH 3Ha-
HUW, YMEHHM, HaBBIKOB W (MJIM) OMBITA JEATEILHOCTH, XapaKTEPU3YIOMUX chopMUpoBaH-
HOCTb KOMITETEHIIUI B MPOLIECCE OCBOCHUS AUCIHIIIUHBL. .. ...uvneineneennennenennn.
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1. KoMmneTeHuuM M UX HHAUKATOPBI, (pOpMUpYeMble B Ipollecce OCBOEHUS AU CHUIINHBI

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

KonTponupyemsie ®opmupyemsie 3YH
pe3yNbTaThl OCBOE-
mus OLIOI 3HAHUS YMEHUS HaBBIKU
(KOMITETEHITUHN )

Na-1 OIIK-1 HUc- OOyuatonmiics  nommkeH | OOyuatommiics  1oi- | OOy4aromuiicst 10KeH
MOJIb3YET OCHOBHBIE | 3HATh:OCHOBHbBIE (U3HUYE- | KEH BJIQ/IETh: HaBbIKaMU
3aKOHBI €CTECTBEH- CKHE€ 3aKOHBI, SIBICHUS U | yMETb:UCIOJIb30BaTh IIPUMEHEHUSI  COOTBET-
HOHAYYHBIX TUCIIH- MPOLIECChl, HAa KOTOPBIX | OCHOBHBIE (U3NYECKUE | CTBYIOIIETO ¢buzuko-
IUTMH JUIsl pELIeHUs OCHOBAHBI IIPUHLMIBI | 3aKOHBI U MOHATUSA Ul | MATEMaTU4YECKOro  all-
CTaHJApPTHBIX 3a/1ay | JeHCTBUS OOBEKTOB MpO- | pelieHus mpodeccuo- | mapara, METOI0B aHaJM-
B 00JIaCTH arpoHo- beccuonanbHOU Jiesi- | HaIbHBIX  3a/1a4 -|3a W MOAEIUPOBAHUA,
MHH C IPUMEHEHUEM | TelbHOCTH U KoTopekle | (b.1.0.32 -V.1) TEOPETUYECKOTO U DKC-

UH(POPMALIMOHHO-
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTUI

UCTIONB3YIOTCS  JUIS  pe-
meHuss mpodeccuoHab-
HBIX 3ama4d - (b.1.0.32 -
3.1)

NEPUMEHTAJIBHOTO  HC-
CIICIOBAHUS TIPU pelle-
HUM  TpodeccroHalb-
HBIX 3a7a4 - (b.1.0.32 -
H.1)

2. Iloxa3aTesiM, KpUTEPHH M IIKAJA OLleHUBAHHUS C)OPMHPOBAHHOCTH KOMIIeTeH M

[Tokazarenun KpuTepuu u mkaa olleHUBaHHSI PE3YJIBTATOB O0YUEHUS MO JUCIHILTNHE
onenuBanus | Hepocratounsiii | Jloctarounslii ypo- | Cpennuii ypoBeHb | Bpicokuil ypoBeHb
(3YH) YpOBEHB BEHb
b.1.0.32 -3.1 | OGyuaromumiics He OO6yuarommiics OO0yuaromuiics ¢ OO0yuaromuiics ¢
3HAET OCHOBHBIE | clabo 3HAET OCHOB- | HE3HAYUTENbHBIMH | TpeOyeMmoii crere-
(buzmveckue 3a- HbIE (PU3HUECKHIE omuOKamMu M OT- HBIO TIOJTHOTHI U
KOHBI, SIBICHUS K | 3aKOHBI, SBIICHUS U | JEIbHBIMU ITPOOE- | TOYHOCTH 3HAET OC-
MPOLIECCHI, HA KO- | MPOIIECChl, Ha KOTO- | JIaMH 3HAET OCHOB- HOBHBIE (hu3HUe-
TOPBIX OCHOBaHBI PBIX OCHOBaHBI Hble (pU3UYECKHE | CKHE 3aKOHBI, SIBJIC-
MPUHIIMIIBI 1M~ MIPUHIIMIIBI AEH- 3aKOHBI, SBJICHUS U | HUS U MIPOLIECCHI, Ha
CTBUSI OOBEKTOB CTBUSL 00BEKTOB MPOIIECCHI, HA KOTO- | KOTOPBIX OCHOBAHBI
npodeccuonanb- | mpodeccuoHaIbHOM PBIX OCHOBaHbI MPUHIIMIIBI 1eH-
HOM NIESATENBHO- | JEATeIbHOCTU U KO- MPUHIIUIIBI 1eH- CTBUSI OOBEKTOB
CTH U KOTOpbIE TOPBIE UCIIOJIB3Y- CTBUSI O0BEKTOB npodeccuoHanbHOM
UCTIONB3YIOTCS IOTCS [T pelieHust | mpo(ecCHOHANBHON | AEITeTbHOCTH U KO-
JUTSI peIIeHUs npo(hecCHOHANBHBIX | IEATENbHOCTH U KO- | TOPbIE UCIIONIb3Y-
npogeccuoHab- 3aja4 TOPBIC UCTIONB3Y- | FOTCS JJISL PEIICHUS
HBIX 3a7a4 I0TCA JUI pellieHusl | MpoQecCuOHaNbHbBIX
npodeccnoHaTbHBIX 3amau
3aj1a4
b.1.0.32 - | OOyuarommiics He OOyuarommiics OO6yuatonuiics Obyuatonuiics
V.1 YMEET UCIO0JIb30- cnabo ymeeT uc- YMEET UCIO0JIb30- YMEET UCIO0JIb30-
BaTh OCHOBHBIC MOJIb30BaTh OCHOB- | BaTh OCHOBHBIC ()U- | BaTh OCHOBHBIC (U-
dbuznyeckue 3a- Hble QU3MUECKHE | 3MUYECKHE 3aKOHBI U | 3MYECKUE 3aKOHBI U
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KOHBI U ITOHATHA
AJId pCIICHU A

3aKOHBI U MTOHATUSA
JUISL peLeHus po-

HOHSTHS JUISL periie-
HUS npodeccuo-

HOHSTHS JUTSL periie-
HUS npodeccuo-

npodeccrHoHaIb- (beccrnoHaTbHBIX HaJIbHBIX 337134 C HAJBHBIX 33/1a4
HBIX 3a/1a4 3aja4 HE3HAYNTEIIbHBIMU
3aTpyIHEHUSIMH
b.1.0.32-H.1 | OGyyaromuiics He OOyuaromuiics OO6yuatomtuiics ¢ Ob6yuaronuiics

BJIaACCT HaBbIKaA-
MU IPUMCHCHUSA

ci1abo BiameeT
HaBBbIKaAMH anMe—

HEOOJILIINMU 3a-
TPYyAHEHUSIMU BJIa-

C¢BOOOIHO BIIaZIEET
HaBbIKAMNU HpI/IMe—

COOTBETCTBYIOIIE- HEHHUS COOTBET- JIeeT HaBBIKaMH HEHUS COOTBET-
ro pU3uKo- CTBYIOLIETO ()U3HU- | TPUMEHEHHUS COOT- | CTBYIOIIETro (pU3u-
MaTeMaTHIECKOT0 KO- BETCTBYIOLIETO (H- KO-
amrmapara, MeTo- | MaTeMaTHYeCKOTro 3HKO- MaTeMaTHYeCKOT0
JIOB aHAJIN3a U ammapaTa, MeTOJIOB | MaTeMaTH4YeCKOTO | ammapara, MeTOJIOB

MOZACIIMPOBAHUA, aHaJin3a U MOACIn- arrapara, MCTo10B aHaJin3a U1 MOJCIn-
TEOPETUYECKOTO M | POBAHUS, TECOPETU- | aHAJIHM3a M MOJICNIU- | POBAHHS, TCOPETH-
IKCIEPUMEHTAIb- | YECKOTO U JKCIIE- POBaHUs, TEOPETH- YEeCKOT'0 M KCIIe-

HOTO UCCIIE/IOBA-
HUS IIPYU PELICHUU
npodecCuoHab-
HBIX 3aJa4

PUMEHTAIBHOTO HC-
CJICOOBaHUA IIPU
pemeHuu npodec-
CHUOHAJIBHBIX 3aJ1a4

YECKOr'o U KCIIe-
PUMCHTAJIBHOT'O UC-
CIICIOBAHUS IIPU
pemeHnu npogec-
CHOHAIBHBIX 33124

PUMEHTAIBHOTO UC-
CJICAOBAHUS IIPpU
pemenun mpodec-
CHOHAJIbBHBIX 3aJa4

3. TunoBble KOHTPOJIbHBIE 3aJaHUS U (MJ1H) HHbIEe MATEPUAJIbI, HEO0XOAUMBbIE /11l OLIEHKH 3Ha-
HMii, YMeHHii 1 HABBIKOB M (WJIM) ONBITA 1eATEJIbHOCTH, C()OPMUPOBAHHBIX B MpoIecce 0CBOe-

HUSA JUCHUIIJIMHBI

TunoBble KOHTPOJBHBIC 33JaHUS U MaTePHAIIbI, HEOOXOAMMBIE ISl OIICHKU 3HAHHM, YMEHUN H
HAaBBIKOB, COZiepKarcs B y4eOHO-METOANYECKUX pa3paboTKax, MPUBEICHHBIX HUXKE.

1. /Ilunamuka. 3aKOHBI COXPAaHEHUsI B MEXaHUKE [DIEKTPOHHBINA pecypc] : METOA. yKa3aHUsl s
BBITIOJTHCHUS TIPAKTUYECKUX M CAMOCTOSITENIBHBIX paboT mo ¢usuke / coct. C. c. benoycosa ; KOxHo-
VYpaneckuii I'AY, UHctutyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2017 .— 44 c. :
un., tabn. — bubmuorp.: ¢. 42 (9 naze.) .— 0,6 MB .— Jloctyn u3 nokamepHOM cetn UAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf. —  Hoctym w3  cetu  UWutepner
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf.

2. Kunemaruka [DneKTpOHHBIM pecypc] : METOA. yKa3aHMs JUIsl MPAKTUYECKUX U CaMOCTOS-
TenbHBIX padoT mo ¢usuke / coct. C. C. benoycosa ; FOxuo-Ypansckuii ['AY, MHCTUTYT arposkoio-
run .— Mmuacckoe: KOxuo-Ypansckuii 'AY, 2017 .— 28 c. : wi., Tabn. — C npwit. — bubmmorp.: c.
26 (6 mHazB) .— 05 MB .— Jloctrym w3 JokampHOM cetu @ UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf. —  doctym w3 cetu  UWutepner
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf.

3. DnexTpocTaThKa [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHus Ui BBIIOJHEHUS MpaKTHYe-
CKUX M CaMOCTOATENbHBIX paboT no ¢usuke / coct. C. C. benoycona ; FOxHo-Ypansckuit [AY, Un-

CTUTYT arposkosnioruu .— Mmuacckoe: IOxHo-Ypansckuii 'AY, 2017 .— 50 c. : un., Tabn. — buo6-
guorp.: c¢. 47 (5 wHa3s) .— 0,8 MB .— Jloctyn wu3 gokaimpHOM cetu UWAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf. —  Hoctym w3 cetu  HMuTepHeT

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

4. TIocTOSIHHBIN SJIEKTPUYECKHUI TOK [DNEKTPOHHBIN pecypc] : METOI. YKa3aHUs JUIsl BBIMOJIHE-
HUS TPAKTUYECKHX M CaMOCTOSTENbHBIX paboT mo ¢usuke / coct. C. C. benoycosa ; IOxHo-
Vpansckuii 'AY, Uucturyt arposkosnoruu .— Muacckoe: FOxuo-Ypansckuit 'AY, 2017 .— 44 c. :
wi., Tabn. — bubmuorp.: c. 41 (7 Ha3B.) .— 0,5 MB .— Jloctyn u3 nokameHO# cetu UAD :
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http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf — Jloctyn u3 ceTu HNurepner
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf.

4. MeTonnyeckne MaTepuaJbl, onpee/somue Npoueaypbl OLeHUBAHUS 3HAHMIA,
YMEHH, HABBIKOB M (MJIH) ONBITA AeATEeJbHOCTH, XapaKTepu3ylmux 3Tan(s1) GpopmMupo-
BaHHUs KOMIIETCHIUI

B nanHOM pasznene MeToaudecKue MaTepHalibl, ONPEIeNsIIoIINe MPOLEeayphl OLICHUBAHUS 3Ha-
HUH, YMEHHI, HaBBIKOB MO AUCHHIUTHHE «Du3nka», MpUBEACHBI MPUMEHUTEIHHO K KXKIOMY M3 HC-
MOJIb3YEMbIX BUIOB TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTanuu o0ydaromux-
csl.

4.1. OueHo4Hble cpeacTBa IS IPOBEICHUS TEKYIero KOHTPOJIsA YCIIeBAeMOCTH, B TOM
YyHcJie B Ipouecce NPaKTHYeCKOi MOAT0TOBKe

4.1.1. YCTHBIIM OTBET HA MPAKTUYECKOM 3aHITUU

VYCTHBIA OTBET HA MPAKTUYECKOM 3aHSTUU HCIIOJIb3YETCS Ui OILIEHKU KayecTBa OCBOCHHS 00Yy-
YAIOIUMCSI OCHOBHOHM MpodecCHOHAIBbHON 00pa30oBaTeIbHOM MPOrpaMMBbI IO OT/AEIBHBIM BOIIPOCaM U
TeMaM JUCIUIUTHHBL. TeMBbl W TUIaHbI 3aHATHH (CM. METOJIpa3pabOTKH...) 3apaHee COOOIIAITCs 00y-
garomuMcesa. OTBET OLIEHUBAETCS OLEHKON «OTJIMYHO», «XOPOIIO», «YIOBJIETBOPUTEIBHO» WU «HE-
YAOBJIETBOPUTEIBHOY.

Ne OueHouHbIE CpEACTBA Kon n naumenoBanue
OTBeT Ha NPaKTUYECKOM 3aHITHH WHJUKATOpa KOMIe-
TEHLIUU
1 Jluck paguycoM 20cM BpaIaeTcs COTNAcHO ypaBHeHHI0 =A+Bt+Ct? NJ-1.0I1K-1

rae A=3 pan; B =- 1c¢’!; C =0,1¢™, ¢ - yros moBopota pajauyca aucka. | Mcrmons3yeT ocHOB-

Onpenenuts s MOMeHTa BpeMeHu 4,0 ¢ 3HaueHue yriia MeKIy BeK- | HbIe 3aKOHBI ecTe-

TOpaMH TOJIHOTO U HOPMAJIbHOTO YCKOPEHMH, a TaKkKe YMCIIo 000po- CTBEHHOHAY4HBbIX

TOB, CJICIAHHBIX JUCKOM K JaHHOMY MOMEHTY OT Haydaja BpaleHHUsI. JTUCIUIUINH AJIS pe-

LIEHUSI CTAaHJAPTHBIX
32729 B COOTBET-
CTBUHU C HaIlpaBJICH-
HOCTBIO TTpodeccro-
HaJIbHOU JIeSTeILHO-
CTH

Kputepun ouenku orsera (Taln.) TOBOAATCA A0 CBEACHHMS OOydalOIIMXCS B Haudaie 3aHATHM.
OneHka 00BABISIETCS 00YYAIOMEMYCSl HEOCPEICTBEHHO I0CIIE€ YCTHOI'O OTBETA.

HIkana Kpurepun oueHuBanus

- 00yJaromuiicst MoJHO YCBOMJI Y4eOHBINH MaTepua;

- IPOSIBIIAET HABBIKM aHaJIN3a, 0000IEHHs, KPUTUYECKOTO OCMBICIIe-
HUS U BOCHPUATHUS UH(OPMALIMHU, HABBIKK ONKCAHHUS OCHOBHBIX (DU3U-
YECKUX 3aKOHOB, SIBJICHUH U IIPOLIECCOB;

- Marepual U3JI0KEH I'PaMOTHO, B OIPEACICHHON JOTMYECKOM IOCIIe-
JOBATEJIBHOCTH, TOYHO MCIIOJIB3YETCS] TEPMUHOJIOTHS;

- IOKa3aHO YMEHHUE WIIIIOCTPUPOBATH TEOPETUYECKUE TIOJIOKEHUS] KOH-
KPETHBIMU ITPUMEpPaMHU, IPUMEHATh UX B HOBOU CUTYallHH;

- IPOIEMOHCTPUPOBAHO YMEHUE PELLIATh 3a1a4H;

- MOT'YT OBITh JIONYILEHB! OIHAa—]BE€ HETOUHOCTHU NPHU OCBELIEHUH BTO-
POCTENEHHBIX BOIIPOCOB.

OrneHka 5
(oTIHMYHO)
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Oreunka 4
(xoporio)

OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSM Ha OIICHKY «5», HO TIpH
3TOM UMEET MECTO OJIMH U3 HEeOCTATKOB:

- B YCBOCHUHU Y4eOHOT0 MaTepuasia JOMYIIeHbI HEOOIbIINE MPOOEhI,
HE MCKA3UBIIIUE COICPKAHNIE OTBETA;

- B PEUICHHH 3a]1a4 JONYIIECHbl He3HAYUTEIhHBIC HETOYHOCTH.

Onenka 3
(YZIOBIIETBOPUTENHHO)

- HEMOJIHO WJIM HETOCIEeI0BaTeIbHO PACKPHITO COIEP)KaHUE MaTepHaa,
HO TMOKa3aHO o0Ilee MOHMMaHUE BONPOCa M IMPOAEMOHCTPHUPOBAHBI
YMEHHSI, TOCTaTOYHBIC JJIs JAIBHEUIIIET0 YCBOCHHS MaTepraa;

- FIMEJIMCh 3aTPYIHEHHS WK JIOMYIICHBI ONIMOKU B OTIPEICICHUN TTOHS-
TUHW, UCTIOJIb30BAHUU TEPMHUHOJIOTHH, OMMMCAHUN (PU3NYECKUX 3aKOHOB,
SIBTICHUI W TIPOIECCOB, PEIICHUHN 3a]1a4, UCIIPaBICHHBIE TIOCTIE HECKOIb-
KHX HaBOJSIINX BOIPOCOB;

- HENOJIHOE 3HAHWE TEOPETHUECKOTO MaTepHhalia; OOyJaronuiics He MO-
KET IPUMEHHUTH TEOPUIO B HOBOW CUTYAIUH.

Onenka 2
(HEyJOBIETBOPUTEIILHO)

- HE PaCKpBITO OCHOBHOE COZIEpKaHKe yueOHOTO Marepuara;

- o0HapykeHO HE3HAHWE WJIM HEMOHMMAaHHWE OONbIICH WU Hamboiee
Ba)XKHOH YacTH y4eOHOTO MaTepuaa;

- JIOMYIIEHBI OMMUOKKA B OMPEICICHUU TMOHSATHA, MPH HCIOIb30BAHUN
TEPMUHOJIOTHH, B ONMCAHUH (PU3UYECKUX 3aKOHOB, SIBJICHUH W Tpolec-
COB, DCIIEHUU 3aJa4, KOTOPble HE HCIPABICHBI TOCIE HECKOJIBKUX

HaBOJAIIMX BOIIPOCOB.

4.1.2. OuenuBaHue OTYETA 110 TAOOPAaTOPHOH paboTe

OtyeT no mabopaTopHON paboTe UCIIONB3YETCS IS OIEHKH KauyeCTBAa OCBOCHUS 00YUYaIOIIUMCS
OCHOBHOH mpodeccHOHaTbHONH 00pa30BaTENbHOM MPOrpaMMBbl MO OTJACIBHBIM TE€MaM JAUCIUIUINHBL.
Coneprxanue u popma oTdeTa 1o Jab0opaTOPHBIM padOTaM MPUBOAUTCS B METOJMUECKUX YKa3aHUSAX K
nabopatopubM padoram (1. 3 @OC). ConepxaHue oT4eTa U KPUTEPUU OLIEHKU OTueTa (Tadil.) J0BO-
ISITCS 10 CBENICHHS 0OYJAIONIMXCsl B HAYaJIe 3aHITHH.

Ne OueHoYHbBIE CpEeICTBA Kon n naumenoBanue
Otuyet no nabopaTopHO# padboTe WHJUKATOpa KOMIe-
TEHIUU
1 1. Yto HaA3BIBAETCS CHIION TSIKECTH? NJI-1.011K-1

2. Yro nogHUMaeTcs MO/ CUI0ONH BCEMUPHOIO TATOTEHUS ?

3. 3anummTe GOopMyITy JUIsl ONIPEACIICHHUS] YCKOPEHUS CUITBI TSDKECTH.
4. Kak ompenensieTcss yCKOpeHHe CBOOOIHOTO MAJCHHSI ¢ TOMOIIIBIO
MaTEeMaTHYeCKOro MasiTHHKA?

5. YTto Ha3BIBaETCS MaTEeMaTHYECKUM MasTHUKOM ?

6. Kak onpenenuthb nepuo KojieOaHUH MaTeMaTHYECKOTO MassTHUKA?

Hcnonb3yer 0CHOB-
HBIE 3aKOHBI €CTe-
CTBEHHOHAYYHbBIX

JUCUUIIINH JJIA pe-

LIEHUSI CTAaHJAPTHBIX
3a/1a4 B COOTBET-

CTBUHU C HaIlpaBJICH-

HOCTBIO TTpodeccuo-

HaJIBHOM JIeSTENbHO-

CTH

OTyeT oleHUBaeTCs MO0 YCMOTPEHUIO MPENOAaBaTEeNs OLIEHKON «OTIIMUYHO», «XOPOIIO», «YI0-
BJIETBOPUTENBLHO», «HEYIOBJIECTBOPUTEIHHO» UJIN OLICHKOW «3aYTEHO», «HE 3a4TeHO0». OLIeHKa «3a4yTe-
HO» CTaBUTCS OOydaromumcs, YpoBeHb 3YH KOTOPBIX COOTBETCTBYET KPHTEPHUSM, YCTAaHOBIICHHBIM
JUTS TIOJIOKHUTENBHBIX OIEHOK («OTIUYHO», «XOPOIIO0», «yJAOBIETBOPUTEIHHO»). OIlleHKa 0OBSBISICTCS
o0ydJaroiemMycs HEOCPECTBEHHO MOCIIe CIayl OTYeTa.
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HIkana Kpurtepumn oneHuBanusi

- U3JIOKEHHUE MaTepHalia JIOTHYHO, TPAMOTHO;
- CBOOOIHOE BIIaJICHUE TEPMHUHOJIOTUCH;

- YMCHHC BBICKA3bIBATb U O6OCHOBaTB CBOU CYXKIACHUA NPU OTBCTC HaA
KOHTPOJIbHBIE BOIIPOCHI;

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

- YMEHHE TPOBOIUTH U OIICHUBATh PE3YJIbTAThl H3MEPCHUN;

- CIIOCOOHOCTH pelaTh 3aa4u.

Onenka 5
(OTIIMYHO)

- U3JI0’)KEHHE MaTepuaia JIOTHYHO, TPaMOTHO;

- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

Onenka 4 - OCO3HAHHOE MPUMEHEHHE TEOPETUUECKUX 3HAHUN [UIsl OnmucaHus husu-
(xopom1o) YECKHUX 3aKOHOB, SIBJICHMM U TPOLIECCOB, PEIICHHUsS KOHKPETHBIX 3ajad,
IIPOBEJEHUS U OLICHUBAHUS PE3yJIbTaTOB MU3MEPEHUN, HO COJAEP)KAHUE U
(dbopMa 0TBEeTa UMEIOT OTJENIbHbIE HETOYHOCTH.

- U3JI0’)KEHHE MaTepuasa HEMoJHO, HEMOCIEA0BaTEIbHO,

- HETOYHOCTHU B OIpe/eJICHUH MOHATHH, B MPUMEHEHUHU 3HAHUM ISl OMH-
caHusl (PU3UYECKUX 3aKOHOB, SIBJICHUU M TMPOIECCOB, PEIICHUS KOHKPET-
HBIX 3aJ1a4, IPOBEJCHUS U OLICHUBAHUS PE3yIbTaTOB U3MEPEHUI,

- 3aTpyIHEHUs B 000CHOBAHUU CBOMX CYKICHHIA,

- 00HapY’KMBaeTCsl HEAOCTATOYHO INTyOOKOE MOHMMAaHUE M3yUYEHHOTO Ma-
Tepuaia.

Onenka 3
(YZIOBIETBOPUTEIHHO)

- OTCYTCTBHE HEOOXOIUMBIX TEOPETHUECKUX 3HAHW; JOMYIICHBI OIINOKH

B ONpEJCNCHUH TOHATHH M ONMUCAHUHM (U3NUYECKUX 3aKOHOB, SIBJICHUU U
Ouenka 2 MPOIIECCOB, NCKAKEH UX CMBICI, HE PELICHBI 3a/1a4i, HE MTPABUIIBHO Olle-

(HeyIOBIIETBOPUTEIHHO) | HUBAIOTCS PE3YJIbTAThl H3MEPEHHIA;

- He3HaHHWE OCHOBHOTO MaTepuayia y4eOHOH HpOrpaMMBl, IOIYCKAroTCs

rpyObie ouIiOKH B U3JI0KEHUH.

IlIkana Kpurtepun oneHuBanus

- M3JI0KEHHE MaTepuala JOTHYHO, TPaMOTHO;

- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKA3bIBaTh U OOOCHOBATH CBOM CYXKICHUS IIPU OTBETE Ha

KOHTPOJIbHBIE BOIIPOCHI;

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

- YMEHHUE MPOBOAUTH U OILICHUBATH PE3YJIbTAThl U3MEPEHUI;
- CIIOCOOHOCTH penIaTh WH)KEHEPHbBIC 3aJadudl (JOMyCKaeTcsl Haluue
MaJIO3HAYUTENBHBIX OIMMOOK WJIM HEJOCTAaTOYHO IIOJIHOE PACKPBITHE
coziep’KaHNe BOIIPOCA WJIM MOTPEIIHOCTh HEMPHUHIMITHAIBHOTO Xapak-
Tepa B OTBETE HA BOIIPOCHI).

OlleHKA «3aUTEHO»

- OTCYTCTBHE HEOOXOIMMBIX TEOPETHUECKHX 3HAHHH; JIOIYIICHbI
OKMOKH B OINpENEeNIeHUN TMOHATHI M ONMUCaHUM (PU3HUECKUX 3aKOHOB,
SBJICHUI W MPOILECCOB, MCKAXXEH MX CMBICI, HE pEIICHBI 33/a4d, He
MPAaBUIILHO OLEHUBAIOTCS PE3YJIbTAaThl U3MEPEHUIA;

- He3HaHME OCHOBHOTO MaTepuala y4eOHOH MPOrpaMMBbl, JIOITyCKaIOTCS
rpyObie ouIOKH B U3JI0KESHUH.

O1ieHKa «HE 3aUYTCHO»

4.1.3 TectupoBanue

TectupoBaHue HCMONB3YETCA ISl OLEHKM KauecTBAa OCBOEHHUS CTYJIEHTOM O0pa3oBaTelbHOU
MPOrpaMMBbI 110 TeMaM WM pa3jeliaM AUCHUIIINHBL. [lo pe3ynbpTaraM 3aueTa CTyAEHTY BBICTABISICTCS
OLIEHKA «OTIUYHO», «XOPOIIO», «YJOBIETBOPUTEIHHO» HIIN «HEYAOBIECTBOPUTEILHO.
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O1LIeHOYHBIE CPEACTBA

Kox u HaumenoBanue

TectupoBanue MHAMKATOpa KOMIIE-
TEHIIUH
1. 1.YpaBHEeHUE MIIOCKON CHHYCOUJAILHOM BOJIHBI , pACIIPOCTPAHSIO- Na-1.011K-1

mmiicsa Bromb ocu OX, umeet Buaé = 0,01sin(10°7 — 2x) . Iepuon (B
MC) paBEH...
1)2
21
3)6.28-npaB.oTBET
2. 714 TIOTIEPEYHON BOJIHBI CIIPABEIJIMBO YTBEPXKIE-
1. 4acTuIbl cpelbl KOJIeOII0TCSA B HAIPABIEHUU PACIIPOCTpaHe-
HUS BOJIHBI
2. 4acTuIbl cpelibl KOJIeOII0TCs B HAIIPABIICHUAX, IEPIICHIUKY-
JISIPHO HAIMPABIICHUIO PACTIPOCTPAHEHUS BOJIHBI.- IPAB.OTBET
3. BO3HHKHOBEHHE BOJHBI CBSI3aHO C AeOopMalMe CxKaTHUs -
pacTsKeHUs
3.YpaBHEeHUS IBUKECHUS IPYKUHHOTO MAaSTHUKA
b odx  k__ R

3 — X = —¢oswt
dt moodt m i

aomaarra nadhdhansormaano oo e Tn

SBnserca muddepeHnaTbHBIM ypaBHEHUEM. . .
*  BBIHYXKJICHHUE KOJICOAHUS - MPaB.OTBET
*  CBOOOJHBIX 3aTyXaIOMIUX KOJIeOaHUH
*  CBOOOJIHBIX HE3aTYyXaIOIINX KOJCOAHMI
4.YpaBHEHUE IIOCKOW CHHYCOUJAIBHOM BOJIHBI, paCIpOCTPAHSIOIIEH-
¢sI BIOJIb OCI/I‘OX co ckopocThio 500 M\c, uMeeT BH

_ - =, _
c = 0.01ls H[I 0% — ko ). BosHoBoe uncio k (B M)

paBHO..
e 5
* 2 mpaB.OTBET
e« 0,5
* 19. /Ing nonepeyHo BOJIHBI CIIPAaBEAJINBO YTBEP)KICHUE. . .
BO3HUKHOBEHHE BOJIHBI CBSI3aHO € AeopMaIiieit cxaTus —
pacTsDKEHUS
Yactuirel cpepl KOJAEOIIOTCS B HAITPaBICHUU PACTIPOCTPaHE-
HHS BOJIHEI
YacTulibl cpeibl KOJICOIIOTCS B HAMTPABJICHUSX, IEPIICHIUKY-
JISIPHBIX HAIMIPABJICHUIO PACCTOSIHUS BOJHBIL.-TIPAB.OTBET
5.MarepuanbHasi TOYKa COBEPIIIACT TApMOHHYECKOE KoJieOaHUe ¢ aM-
muTy0il A=4cm u yactoroit v=2I"11. Eciiu cmenienne To4ku B MO-
MEHT BPEMEHHU, IPUHATHIN 32 HaYaIbHBIM, PABHO CBOEMY HAYaIbHOMY
3HAQYEHHIO, TO TOYKA KOJIEOJETCS B COOTBETCTBUHU C ypaBHECHUEM (B
cn...
*  x=0,04 cos4nt-npas.omeem
e x=0,04 cosnt
o x=0,04 sinxt

o x=0,04sin 4=t

Hcnonb3yeT 0CHOB-
HbIE 3aKOHBI €CTe-
CTBEHHOHAY4HBIX

JUCLIMIUINH JUIS pe-

IIEHUS] CTaHJapTHBIX
3a/1a4 B COOTBET-

CTBUU C HaIlpaBJICH-

HOCTBIO PO ECCHO-
HaJILHOU JIeITEIbHO-
CTH
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6.YpaBHEHHE IOCKOW CHHYCOMIAILHON BOJIHBI, paCIIPOCTPAHSIOIICH-
X
—_ : 3
cs1 Baoiab ocu OX, umeer Bua & =0,01sin10° (7 — %). JlmnHa BOJTHBI

(B M) paBeH ....
* 3,14 npaB.oTBET
e 2
* 1000
7.YpaBHEHHUE NBUKCHUS IIPYKUHHOIO MasATHUKA
2
ﬁ + i_x =0
d* m
aBIsieTca JUQPepeHIINaTbHBIM YPAaBHEHUEM. . .
*  cBOOOJIHO 3aTyXaroMIMX KoJeOaHUi
*  cBOOOJHBIX HE3aTyXaIOUINX KOJICOaHUil - TPaB.OTBET
*  BBIHYXXJICHHBIX KOJICOaHUI
8.MarepuanabHas TOYKa COBEPIIAET TAPMOHUYECKHE KOJICOAHUS C aM-
muTynoi A =4 cM u yactoroit v =2 ['. Ecniu cmenienue Touku B
MOMEHT BpEeMEHH, IPUHATON 3a HaYaJIbHBIM, pAaBHO CBOEMY MaKCH-
MaJIbHOMY 3HAQ4YEHHUIO, TO TOUKA KOJEOIETCSI B COOTBETCTBHH C ypaB-
HeunneM (B CH) ...
e x=0.04 cos nt
e x=0.04 cos 4 nt-npas.omeem
e x=0.04sin4 zt
e x=0,04 sin &t
9./1ns1 chepudeckoit BOJHBI CIIPABETMBO YTBEPKIACHUE . ...
* AMIUIKMTYa BOJIHBI OOPaTHO MPOMOPIMOHATbHA PACCTOSHUIO
JI0 UCTOYHUKA KojeOaHui (B HETIOTIIOMIAIOIIEH cpesie) —
MPaB.OTBET
*  BoJyiHOBBIE TOBEPXHOCTH UMEIOT BUJ MAPAIIEIbHBIX APYT OpY-
Iy IJIOCKOCTEN
*  AMIUIUTY/1A BOJHBI HE 3aBUCUT OT PACCTOSHUA 1O UCTOYHUKA
Kose0aHuil (Mpu yCIOBHUHU, YTO MOTJIOMIEHUEM CPEIbl MOXKHO
npeHedpeys)
10.YpaBHeHHE NBUKEHUS TPYKUHHOTO MasiTHUKA

ﬁ+E-d—x+£;uc:F—Dcostut
d? m odt m om
ABIsieTcs TUQPepeHIINaTIbHBIM YPaBHEHUEM. . ..
*  cBOOOJHBIX 3aTyXaIOLINX KOJIeOaHUI
*  cBOOOJHBIX HE3aTyXaIOUINX KOJIeOaHui
*  BBIHYXJICHHBIX KOJEeOaHHI - TpaB.OTBET

11.YpaBHeHHE TIIOCKOM CHHYCOUIaIbHOW BOJIHBI, PACIIPOCTPAHSIIO-

mierics Baosib ocu OX, uMeeT BU =0,01 sin(10°t-2x). Jnuna

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

* 0,5
e 3,14-npaB.oTBET
e 2
12.MarepuanpHasi TOYKa COBEpPIIAET TAPMOHUYECKHIE KOJICOAHHUS C
amruTy o A=4cm u yacroroit v=2 ['n. Ecnu cMenienne Touku B
MOMEHT BPEMEHH, TPUHATHIN 3a HAYaJIbHBIN, PABHO HYJIIO, TO TOYKA
KoJ1e0JeTCsl B COOTBETCTBUU C ypaBHeHHeM (B CH).....
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e x=0,04 cos 4nt
e x=0,04 cos mt
e x=0,04 sin mt
e x=0,04 sin 4 ©t- npaB.oTBET

Kpurepuu orenkun oTBeTa cTyneHTa (Tad.) TOBOIATCS 10 CBEICHUS CTYJEHTOB /10 Havalia 3a4e-
Ta. Pe3ynbrar TecTupoBaHus OOBSIBISETCS CTYICHTY HEMOCPEACTBEHHO TOCIE €ro CAauu.

lkana Kputepuun onennBanus
(% mpaBUIBHBIX OTBETOB)
OrneHka 5 (OTJIMYHO) 80-100
Ouenka 4 (Xxopo1io) 70-79
Orenka 3 (yIOBICTBOPUTEIIHHO) 50-69
Orenka 2 (HeYI0BJIETBOPUTEIHHO) Mmenee S0

4.1.4. KoutposabHas padora

KonTponsHas pabota mpemycMoTpeHa it 3a04H0M (OpMBbI 00yUeHHS.

KonTpospHast paboTa OlEHUBACTCS KaK «3a4TCHO» UJTU «HE 3a4TCHO.
Kpurepun oreHku KOHTpOJBbHOW paboOThI (Ta0JI.) JOBOAATCS A0 CBEACHHUS CTYACHTOB Ha YCTAaHOBOY-
Hoit nekuuu. ComeprkaHue, MOPSIOK BBIOJHEHUS U TpeOoBaHUS K O(DOPMIICHUIO U3II0KEHBI B METO-
JIMYECKUX YKa3aHUSAX K BBIITOJIHEHUIO KOHTPOJIbHON padoTHI: .

®uznka [DAEKTPOHHBIA pecypc] : METOM. yKa3aHUs M0 U3YYEHHUIO TUCHUIUIMHBI U 3aJaHUe s
KOHTPOJIbHOW pabOTHI CTYyICHTaM 3a09HOTO OT/EJIEHUs arpoHOMHUYecKoi crieruanbHocTh / coct. C. C.
benoycona ; IOxno-Ypansckuit 'AY, UactutyT arposkonioruun .— YensOunck: KOxxHo-Ypanbckuit
I'AY, 2017 .— 76 c. : Tabn. — C npun. — bubnwuorp.: ¢. 74 (5 Ha3zs.). — 1 MB. — Jloctyn u3 5o-
kanbHOU cetn MAD : http://nb.sursau.ru:8080/localdocs/iae/ppm037.pdf. — Hoctyn u3 cetu Unrepuer

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

OreHka 0OBSABISETCS CTYIEHTY TOCIIE IPOBEPKHU KOHTPOJIBHOM paboTHI.

HIxkana

Kpurepun oueHuBanus

OlLleHKa «3a4TEHO»

- CTYZICHT IIOJTHO YCBOMJI YUeOHBIN MaTepualt;

- MPOSIBIISIET HaBBIKM aHaIM3a, 0000LIEHNs, KPUTUIECKOTO OCMBICIICHUS
¥ BOCIIPUATHUS HHPOPMAIIH;

- Marepuai U3JI0XKEH I'PaMOTHO, B COOTBETCTBUHU C 33JaHHEM, TOYHO HC-
MIOJIB3YETCs] TEPMUHOJIOTHS;

- MOKAa3aHO YMEHME WIIIOCTPUPOBATH TEOPETUUYECKHUE IOJOKEHHS KOH-
KPETHBIMM [TPUMEPAMU, IPUMEHATh UX B HOBOW CUTYyalluu;

- IPOJIEMOHCTPUPOBaHA C(HOPMUPOBAHHOCTD M yCTOWYMBOCTH KOMIIETEH-
M1, YMEHUH U HABBIKOB;

- MOTYT OBITh JOMYIIEHbI OJ{HA-/IBE HETOYHOCTH IPU OCBEIICHUU BTOPO-
CTENIEHHBIX BOIIPOCOB;

- TpeGoBaHus K 0(hOPMIIEHUIO PaOOTHI COOIIOICHBI.

O1LieHKa «HE 3aYTECHO»

- HE PaCKpBITO OCHOBHOE COZIEpKaHKe yueOHOTO Marepuara;

- oOHapyXeHO HE3HaHHE WM HENMOHMMaHue OoNbINed wiu Hamboiee
Ba)XKHOH YacTH y4eOHOTO MaTepuaa;

- JIOMYIIEHBI OITUOKHU B ONPECIICHUN MMOHATHHA, PU UCMIOIB30BAHUH TEP-
MUHOJIOTHH;

- He cOpMHUPOBAHBI KOMIIETEHIINH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HA-
HUSI, YMCHUS ¥ HABBIKH;
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| - TpeOoBaHUs K 0hopMIIeHHIO PaOOTHI HE COOJTIOACHBI.

4.2. Ilpoueaypsl U OLlEHOYHbIE CPEACTBA /1JIsl MPOBeAeHHUs TPOMEKYTOYHOM aTTecTaluu
4.2.1. 3auer

3ader sBisieTcss GOPMOM OIEHKH KadyecTBa OCBOCHHUS OOYdYarOIIMMCS OCHOBHOM mMpodeccro-
HAJIBHOW 00pa3oBaTeIbHOM MpOorpaMMbl IO paszjenaM AucuuIuMHEL [lo pesynbpraram 3adera oOydaro-
IIIEMYCs BBICTABIIICTCS OIICHKA «3aUTCHO» HIIH «HE 3a4TCHO».

3a4yeT MPOBOJUTCSA MO OKOHYAHUM YTEHUS JIEKIMHA M BBIMOJIHEHHS MPAKTUYECKUX 3aHATHH. 3a-
YETHBIM SIBJISIETCS MOCJIEIHEE 3aHATHE M0 AMCLUUILIIMHE. 3aueT NPUHUMAETCS MPEernoaaBaTessiMu, Mpo-
BOJMBIIUMHU MPAKTUYCCKUE 3aHATHUS, WIM YATAIONUMHU JICKIIUH TI0 TaHHOW MucHUIUHHE. B ciydae oT-
CYTCTBHUS BEAYIIETO MPEnoaaBaTess 3aueT NPUHUMAETCS MpernojaBaTesieM, Ha3HAYeHHBIM paciopsike-
HUeM 3aBefnytomero kadenpoit. C paspemeHus 3aBemyroniero kadeapoil Ha 3aueTe MOXKET MPUCYT-
CTBOBATh MpEMNoaBaTeb KaQeapbl, IPUBICUCHHBIHN I TOMOIIM B IpHEME 3aueTa.

[IpucyrcTBue Ha 3adere mpenojaBareiei ¢ Ipyrux kadenp 6€3 COOTBETCTBYIOLIETO pacropsi-
KEHHS peKTOpa, IPOpeKTopa 1o yuebHoi padore win qupektopa MHCTUTYTa HE T0IyCcKaeTcs.

3ayer mpoBOAUTCS B GOpME YCTHOTO OIpoca, nHpopMalys o popMe MPOBEICHHS 3aUeTa JI0BO-
JUTCSL 10 CBeJIeHUs1 00y4alolUXCsl B HaYaJle CeMecTpa.

Jlnis mpoBenieHus 3aueTa BeAYUIHH MpernoiaBaTeNlb HaKaHyHe MOJIy4aeT B JUPEKTOpaTe 3a4yeT-
HO-3K3aMEHAIIOHHYIO BEJOMOCTh, KOTOpasi BO3BpaIlaeTcs B JUPEKTOPAT MOCIe OKOHYAHUS MEPOIPH-
ATHUS B IEHb POBEJICHUS 3a4€Ta WM YTPOM CJIECTYIOIIETO JIHS.

Bo Bpewmst 3auera oOyudaromuecs MOTYT MOJIb30BaTHCS C pa3pelIeHHs] BEAyIIEro MPeno1aBaTes
CIPaBOYHON ¥ HOPMATHBHOM JTUTEPATyPOil, IPyrUMH MOCOOUSIMHU M TEXHUYECKUMHU CPEACTBAMHU.

Bpemst moaroToBku oTBeTa B YCTHOM (popMe Mpu cliadye 3auera JOJDKHO COCTAaBIIATH HE MEHeEe
20 MUHYT (TI0 >KETTaHWIO0 00YYaloIIerocsi OTBET MOXKET ObITh JOCPOUYHBIM). Bpemsi oTBeTa — He Oosee
10 MuHYT.

[IpenogaBatento MpeaocTaBiIseTCs MpaBo 3aJaBaTh 00YYAIOIIMMCS JOMOJIHUTEIbHBIE BOIIPOCHI
B pPaMKaXx MPOTrPaMMBbl JUCIUTLTHHBL.

KauecTBeHHast OlleHKa «3aYT€HO», BHECEHHAs! B 3aY€THO-IK3aMEHALMOHHYIO BEJJIOMOCTb, SIBJIS-
eTcs pe3yIbTaTOM YCIICIIHOTO YCBOGHUS Y4eOHOI0 MaTepHara.

Pe3ynbTar 3auera BHICTABISIETCS B 3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTh B JICHb MPOBEACHUS
3a4yeTa B MPUCYTCTBHH CaMOT0 00YYaromIerocs.

[IpenogaBaTenu HECYT MEPCOHATIBHYIO OTBETCTBEHHOCTD 32 CBOEBPEMEHHOCTh U TOYHOCTh BHE-
CEeHHS 3aIucel 0 pe3yIbTaTax MPOMEKYTOUHOM aTTECTAIlMH B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

Ecnu oOyuaromuiicst SBUJICS Ha 3a4eT M OTKa3ajcsl OT MPOXOXKJIEHHUS aTTECTalluH B CBSA3H C He-
MOJITOTOBJICHHOCTBIO, TO B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTh €MY BBICTABIISIETCS OIICHKA «HE 3a-
YTCHO».

HesBka Ha 3aueT oTMeyaeTcsi B 3a4€THO-3K3aMEHAIIMOHHOM BEJOMOCTH CIIOBAMHU «HE SIBUJICS».

Hapynienne TucuuIuiMHbl, CIUChIBAaHUE, UCTIOIb30BaHUE 00yUalOIIMMUCS Hepa3pelIeHHBIX Te-
YATHBIX ¥ PYKOMUCHBIX MaTepUaroB, MOOWMIBHBIX TeIe(OHOB, KOMMYHUKATOPOB, TUIAHIIECTHBIX KOM-
MBIOTEPOB, HOYTOYKOB U JPYTMX BHUJIOB JIMYHOM KOMMYHUKAIIMOHHOW M KOMIIBIOTEPHON TEXHUKHU BO
BpeMs 3aueTa 3arpelnieHo. B ciydae HapymeHus 3TOro TpeOOBaHUS MpernoiaBareNb 00s3aH yAaIuTh
oOyuJarolerocst U3 ayIMTOPUU U MPOCTABUTh EMY B BEIOMOCTHU OLICHKY «HE 3aUTE€HO».

OOyuaronmMcesi, He CIaBIIMM 3a4eT B YCTAHOBJICHHBIE CPOKH IO YBaXXHUTEIbHON MPUYHHE, UH-
IUBUAYaIbHBIE CPOKU MPOBEIACHHUS 3aU€Ta ONpeAestoTcs JupekropoM UHCTUTyTA.

OOyuaromiyecs, UMEIOIINE aKaJIEMHUUECKYIO 33JJ0OJDKEHHOCTh, CAAI0T 3a4€T B CPOKH, OIpeaeis-
emble YHHBepcuTeToM. MHpopMaus o JTUKBUAALMU 33J0KEHHOCTH OTMEYAaeTCsl B AK3aMEHAllMOH-
HOM JIHCTE.

Jlonyckaetcs ¢ pa3penieHus: nupektopa MHCTUTYTa M JocpoyHas cjauya 3a4deTa ¢ 3amluchbio pe-
3yJIbTATOB B AK3aMEHALIMOHHBIN JIUCT.
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WMHBanuapl U auIia ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/10pOBbSl MOTYT CIaBaTh 3a4YEThl B
CPOKH, YCTaHOBJICHHbIE WHIUBUIAYaJIbHBIM YU€OHBIM IUTaHOM. MHBanuapl U auia ¢ orpaHuYEeHHBIMU
BO3MOKHOCTSIMH 370pPOBbsl, UMEIOIIME HAPYLICHUS OIIOPHO-ABUIATEIBHOIO allapara, JOIYyCKArTCs
Ha aTTECTAllMOHHBIE UCTBITAHUS B COITPOBOXKIEHUN aCCUCTEHTOB-COMPOBOXKAAIOIINX.

[Ipouenypa npoBeneHus TPOMEKYTOUHON aTTECTAlUU ISl OCOOBIX ciiydaeB u3joxkeHa B «Ilo-
JIO)KEHUU O TEKYIIEeM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTecTaluu O0ydaroluxcs 0
OIIOIl OakanaBpmara, crenuanuTera U maructparypel» ®PI'BOY BO IOxno-Ypansckuit ['AY
(IOVYpI'AVY-I1-05-97/04-22 ot 30.08.2022 1.).

No Ol1IeHOYHBIE CPEICTBA Kox u HaumenoBanue
JuddepennrpoBanHbIii 3a4eT WHJUKATOpa KoMIIle-
TEHIUU
1 2 cemecTp NI-1.0I1K-1
I Mexanuka (KHHEMATHKA U JHHAMHKA) Hcnonb3yer 0CHOB-
1. ITpenmet ¢puszuku. OOImIas CTPyKTypa U 3aa4u Kypca (pu3uk. HBIC 3aKOHBI €CTe-
2. PaBHOMEpHOE 1 HEPAaBHOMEPHOE MPSIMOJTUHEIHOE IBIKEHUE U CTBEHHOHAYYHBIX
ero xapaktepuctuku. Cpeansisi ckopocTb. MrHOBEHHas CKO- JTUCIUIUIAH JJIS pe-
pOCTb. IICHUSI CTaHJAPTHBIX
3. PaBHOycKkopeHHOE aBuxkeHne. CpegHee yckopenue. Mrao- 3a/1a4 B 00JIaCTH ar-
BEHHOE YCKOpPEHUE. pOHOMUU

4. KuneMaTuka JIBUKEHUS 110 OKPYKHOCTH.
5. 3axonbl HetoToHa. Macca u cuina. Buael cui B mpupoje U ux
MIPEACTABICHUE B MEXaHUKE.
6. JluHaMMKa BpaniaTeabHOrO IBUKEHUS TBEPIOTO Te-
71a(OCHOBHOM 3aKOH JMHAMMKH BPalaTEIbHOTO IBHXKEHUS, MO-
MEHT CHJIbl, MOMEHT MHEPLUU, MOMEHT UMITYJIbCA)
7. MIyJIbC U €70 CBSI3b € CHIION. 3aKOH COXPaHEHUs UMILYJIbCa.
8. PaboTa u MmomtHOCTh. [loTeHIIMAIbHASI 1 KWHETUYECKAst dHEP-
TUsl.
9.Cas3b 3Hepruu u padbotsl. [IpeobpazoBanue sHeprun. 3aKkoH
COXPAHEHHUS PHEPTUU U €r0 3HAUCHUE.

II Mexanuyeckue KoJ1eOaHUSI M BOJIHBI
10. KoneGarenbHble 1BUKEHUSA. | apMOHUYecKHe KoneOaHus U
MX XapaKTepUCTUKH. MaTeMaTU4YeCKU U IPYKUHHBIN MasgTHU-
ku. @opmyna JiIst IepuoioB KojaeOaHMii.
11. IIpeBpatieHune 3HEPruy MpH KOJIeOATETLHOM JIBHKCHUH.
Brinyxnennsie 1 cBoOOOIHBIE Koslebanus. Pesonanc.
12. Pacnipenenenue koyebanuii B yrpyroit cpene. [lpogonbabie
U TIOTIEPEYHBIE BOJIHBI. J[JIMHA BOJIHBI U €€ CBSI3b C IEPUOJIOM U
CKOPOCTBIO. 3BYKOBBIE BOJIHBI.

III MKT uaeansHoro raza. Tepmoannamuka
13. TemnepaTypa, €€ XapaKTEpUCTUKH.
14 Ctenienu cBo60b1. [TomHAs KMHETHYECKAs DHEPTHUS MOJICKYJI.
15. YpaBuenue MenneneeBa — KianelipoHa u ero xapakTepu-
CTHKHU.
16.9xcriepuMeHTaIbHbIE Ta30BbI€ 3aKOHBI.
17. 1 3akOH TepMOJMHAMUKH U €r0 MPUMEHECHHUE K Pa3IMYHbIMHU-
30IIpoLeccaMm.
18. AnqunabaTudeckoe pacuimperue rasa. Pabora, copepaemas
IpU U3MEHEHUH 00beMa rasa.
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IV3laekTpocrartuka
19. Onexrpusanus ten. 3akoH Kynona. 3akoH coXxpaHEHHUsI dJIEK-
TPUYECKOTO 3apsija.
20. DnexTpuyeckoe nose. HanpsykeHHOCTD IEKTPUYECKOTO T10-
ns1. IIoTok BeKTOpa HAPSPKEHHOCTH 3J1. TIOJIS.
21. Teopema Octporpazackoro-I'aycca u ee mpuMEHEHHE.
22. IIpOBOJHUKY U TUAJIEKTPUKU B JIEKTPUUECKOM TOJIE.
23. PaboTa 1o nepeMenieHuIo 3apsiia B 3JIEKTPUIECKOM I0JIE.
IToTreHuman u pa3HOCTb NOTEHIMANIOB. CBsA3b MEXKAY HaIPSIKEH-
HOCTbBIO M PA3HOCTHIO MOTEHIHAIOB.
24. DnextpoemMKocTb. KoHAeHCaTOphl. DHEPIHs 3JIEKTPUUECKOTO
OIS
V IlocTOSAHHBII 3J1eKTPUYECKHH TOK
25. Dnexkrpuuecknii Tok. Cuna Toka. [ImoTHOCTh TOKa. PasHocTh
MOTEHIMaNI0B, Hanpsbkenue, D/C.
26. VIcTOYHUKY ITOCTOSTHHOTO TOKA, X BUIEL.
27. 3akoH Oma Ju1s ydacTKa ey U nojaHou nenu. ConpoTusiie-
HUE TIPOBOIHUKOB.
28. IlocnenoBaTeNnbHOE U ApAJJIENbHOE COEAMHEHNE TPOBOAHU-
KOB.
29. PaboTa u MOIIHOCTH TOKa. 3akoH J[>koyns - JleHma.
30. DneKTpuUeCcKuid TOK B Ta3ax (CaMOCTOsITeNIbHASI U HECAMO-
CTOATENbHAS IPOBOUMOCTH, TUIIBI Pa3pPsI0B).
31. DneKkTpUYECKHi TOK B MOTYTPOBOJHUKAX (COOCTBEHHAS U
IIPUMECHAs TPOBOJUMOCTH IOJYTIPOBOHUKOB).
32. DNEeKTpUUYECKU TOK B paCTBOpaxX M pacruiaBax JIEKTPOITUTOB
(3akoHbl Papajes, IEKTPOIU3 U €r0 IPUMEHEHUE).
VI Marnerusm
33. MarHuTHOE 10J€, MarHUTHAsI UHTyKIUSl, MATHUTHBIN TIOTOK.
34. MarHuTHbIe CBOMCTBA BelIECTB. JlMamarneTnsM, rnapamMartae-
TU3M U (peppoOMarHeTusM.
35. JleiicTBME MarHUTHOTO TIOJISI HA TPOBOJTHUK C TOKOM. 3aKOH
Awmrnepa. 3akoH buo-Casappa-Jlannaca.
36.JleiicTBME MarHUTHOTO TOJIS HA ABYDKYIIHACS 3apsia. Cuma

JlopeHua.

37.51BreHnE 3NEKTPOMArHUTHOW MHAYKIIUA U CAMOWHTYKIIHH.
38. [IpuHuun neiicTBus Tpancopmaropa.
VII BoJsiHOBBIE 1 KBAHTOBbIE CBOIICTBA CBEeTa
39. Mudpaxuus cera. JudpakunoHHas pemeTka.
40. Uutepdepennius ceeta. MeToabl MOTYYEHUS KOTEPEHTHBIX

BosiH. MHTepdhepomerp MaiikenbcoHa.

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

42. ®oroaddext. 3akoHbl poTodddexra.

43. JlaBnenue cBeta. OnbiThl JIeOenena.

44. OnpITHBIE 3aKOHBI U3JTy4eHUs1 a0COIIOTHO YEPHOTO Tena (3a-

koH Credana-bonpiiMana, 3akoH BuHa).

45. Cnektp uznyuyenus Bogopoja. CrexkrpaibHble nuHuu (bab-

Mepa, Jlaiimana, [lamena).

VIII ATomHas 1 siiepHas pusuka

46. CBs13p MEXly KOPIYCKYJISIPHBIMU M BOJTHOBBIMU CBOWCTBAMU 4a-
ctuil. Dopmyna ae-bpoits.
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477. EcTrecTBeHHasi palu0aKTUBHOCT.

48. PaaroakTUBHOCTh. 3aKOH paJO0aKTUBHOIO pacnaja.
49.Ctpoenue aroma Bogopoaa. Teopus bopa.

50. AtoMHoOE 411po, ero crpoeHue. IIpoToHbI, HEUTPOHBI, U30TOIIBI.
51. UckyccTBeHHAs paIMOAKTUBHOCTD. S AepHBIe peakuuu (mpume-

pBI).

[IIkana v KpUTEpUU OLIEHUBAHMS OTBETA 00YYAIOIIETOCs MPEICTaBICHbI B TAOIHULIE.

IlIxkana Kputepun oneHuBanus

3HaHHE IIPOrPaMMHOI0 MaTe€pHalla, YCBOCHUE OCHOBHOW M JIOTIOJIHUTENb-
HOHN JIUTEpaTypbl, PEKOMEHIOBAaHHON IIPOIPAMMOM IUCLHUILIUHBI, IIpa-
BUJIbHOE PELICHHE 3aJa4d (JOIyCKaeTCcs HaJIW4YUEe MalO3HAYUTENbHBIX
OMMOOK WM HEAOCTAaTOYHO MOJHOE PACKPhITHE COAEp)KaHUE BOIPOCA,
OrneHka «3a4TeHo» VI MOTPEIIHOCTh HENPUHUUIIMAIBHOTO XapakTepa B OTBETE Ha BOIPO-
CHI).

JIOTIONHUTENBHBIM YCIIOBHEM IOJIyYEHUSI OLICHKH «3a4T€HO» MOTYT CTaTh
XOpOILIME IOKA3aTeNI B XOJ€ NMPOBEACHUS TEKYILEr0 KOHTPOJIS U CUCTE-
MaTHYecKasi aKTUBHAs paboTa Ha Y4eOHBIX 3aHATHUSX.

npoOesbl B 3HAHUSAX OCHOBHOTO MPOTPAaMMHOTO MaTepuana, MpHHLIUIHU-

O1LeHKa «HE 3aUTEHO»
aJIbHBIC OITMOKHU MTPU OTBETE HA BOMPOCHI.

HIkana Kpurepun oueHuBanus

- 00yJaromuiicst MoJHO yCBOMJI Y4eOHBINH MaTepua;

- TOKa3blBae€T 3HAHME OCHOBHBIX MOHATHI AMCUUIUIMHBI, T'PaMOTHO
IIOJIb3YETCsl TEPMUHOJIOTUEHM;

- TIPOSIBJISIET YMEHHE aHAJTU3UPOBaTh U 00001maTh HHPOPMAIIUIO, HaBbI-
KH CBSI3HOT'O OIIUCAHUS SIBJICHUU U IMponecCCoB;

- IEMOHCTPUPYET YMEHHUE H3JaraTb Marepual B ONpPEIeIeHHOI Jloruye-
CKOM TIOCIeI0BATEIBHOCTH,

- TOKa3blBa€T yMEHHE WIUIIOCTPUPOBATh TEOPETUUYECKUE MOJIOKEHUS
KOHKPETHBIMHU IPUMEPAMU;

- IEMOHCTpUpPYET CPOPMUPOBAHHOCTH U YCTOWUYUBOCTH 3HAHUHU, YMEHUI
Y HABEIKOB,;

- MOTYT OBITh JOMYIIEHbI OJHA—/IB€ HETOYHOCTU MPU OCBEUICHUH BTO-
POCTENEHHBIX BOITPOCOB.

Onenka 5
(OTIIMYHO)

- OTBET YJIOBJIETBOPSET B OCHOBHOM TPEOOBAHUSIM HA OLIEHKY «5», HO MIPH
3TOM UMEET MECTO OJIUH U3 HEJIOCTATKOB:

- B YCBOCHHMH y4eOHOro MaTepuaia JOMylIeHbl IPOOebl, HE NCKa3UBIINE
cofiepKaHHE OTBETA;

- B M3JIOKEHUU MaTepHasia JONylleHbl He3HAYUTEIbHbIE HETOYHOCTH.

Omeuka 4
(xoporio)

- 3HAHHUEC OCHOBHOTI'O HpOI‘paMMHOFO MaTepHana B MUHHUMAJIBHOM 06’56—
Me, TOTPEIIHOCTH HENPUHIUMUIIMAIBHOIO XapaKTepa B OTBETE Ha JK3a-
MEHE: HEMOJHO WJIM HEIMOCJIEeIOBAaTEIbHO PACKPHITO COJEPIKAHHE MaTe-
Onenka 3 puaiia, HO OKa3aHo 00IIee MTOHUMAaHKUE BOTIPOCOB;

(YIIOBIETBOPUTENBHO) | - UMEJIUCH 3aTPYAHCHUS WIIM JOMYIIECHBI OMTUOKY B OTPEICICHUN TTOHS-
THﬁ, HNCITOJIb30BAHHUHN TepMI/IHOJIOFI/II/I, OIINCaHUuUn }IBHGHI/Iﬁ n HpOI_IQCCOB,
WCIIPaBJIEHHBIC MTOCTIE HABOISIIINX BOMIPOCOB;

- BBIABJICHA HEJOCTaTOYHAs CcHOPMUPOBAHHOCTh 3HAHHMH, YMEHUH U
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HABbIKOB, 00yYalOIIUKca HE MOKET IPUMEHUTh TEOPHIO B HOBOM CUTya-
07078

Onenka 2
(HEyJOBIETBOPUTEIILHO)

- MpoOEeITbl B 3HAHHUSIX OCHOBHOTO IIPOTPAMMHOTO MaTepuala, IPUHITUITH-
QJIbHBIE OITMOKY MPU OTBETE Ha BOIIPOCHI;

- 00OHapy>XeHO HE3HAHHWE WJIM HEMOHMMaHWE OOoJIbIIed WM HamOoJiee
BaXHOW YacTH y4eOHOTO MaTepuana;

- JIOTIYIIEHBI OIIMOKW B OIPEICICHUM TOHSATHHA, TPU HCIOJIH30BAHUU
TCPMHUHOJIOTUH, B OTMCAHUU SIBJICHUU U MponecCoB, KOTOPLIC HE UCITPAB-
JICHBI ITOCJIE HECKOJIBKIX HABOSIIIUX BOTIPOCOB;

- HC Cq)OpMI/IpOBaHBI KOMIICTCHI NN, OTCYTCTBYIOT COOTBCTCTBYIOIIHC
3HaHUs, YMCHHUS U HAaBbIKH.

4.2.2 Dx3ameH

He npenycMoTpeH yueOHbBIM TLIaHOM.

4.2.3. KypcoBasi pa6oTa / KypcoBoii mpoeKT

Kypcoas pabota / KypcoBOI MpOEKT HE MPEAYCMOTPEHBI YICOHBIM TIJIAHOM
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JUCT PETUCTPAIIMU U3MEHEHUI

Homep
U3MEHe-
HUA

Howmepa nucros

3aMCHCHHBIX] HOBBIX

AHHYJIUPOBAaH-

HBIX

OcHoBaHue UIST BHECEHUS N3MEHCHUHN

IMonamuce

Pacmmdposka
HOJIUCH

JlaTa BHECE-
HUSI U3MEHE-
HUA
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