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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
Juctummna «Du3uka» OTHOCUTCS K 0053aTebHON YaCcTH OCHOBHOM Mpo(hecCHOHATBHOM 00-
pa3oBaTeNIbHON MpOorpaMMbl aKaJeMHUUECKOro OaKanaBpuara.




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 dhopma oOydeHust
Bcero | B TOM 4YHCJIE .
N KOHTaKTHasi paboTa 5
Tel\:l_)I)I 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




3.5

DeKTpOMarHuTHbIE KoJieOaHus 1

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
3aouHas hopma 0OydeHHS
Beero | B TOM YHCIIE
KOHTaKTHas pa60Ta CE;
TéNl\iI:I 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 I[I/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. CTpyKTypa M coep:KaHue JMCUUIJIMHbI, BKJIOYAK0IIee NPAKTHYECKYI0 TOATOTOBKY

[IpakTrueckast MOATOTOBKA MPHU peaTu3alMK YUeOHBIX MPEIMETOB, KYPCOB, JUCIUIUIHH (MOTY-
JIeif) opraHu3yercs MyTeM MPOBEACHUS MPAKTUYECKUX 3aHATUH, TPAKTUKYMOB, JJa0OPaTOPHBIX paboT U
WHBIX aHAJIOTHYHBIX BUJIOB YYEOHOW NEATEIHLHOCTH, MIPEAYCMAaTPUBAIOIINX yYacTHE OOYyJarONIUXCs B
BBITTOJIHEHUH OTACIBHBIX 3JIEMEHTOB Pa0OT, CBA3aHHBIX C Oymymield npodecCHOHAIBHOW IeATeNbHO-
CTBIO.

HpaKTI/I‘IeCKaSI IIOATOTOBKAa MOXKECT BKJIFOYATH B C€6$I OTACJIBbHBIC 3aHATHUSA JICKIIMOHHOI'O THUIIA,
KOTOpPBIC TIPEIyCMaTPUBAIOT TMepeaady yueOHoH nHpopMauu 00yJaromuMcst, HeOOXOAUMOM IS TI0-
CJICAYIOIIETO BBIOJIHEHHS paboT, CBA3aHHBIX ¢ OyayIel Mpo(ecCHOHANBHOMN NesTETbHOCTBIO.

PexomenayeMbrii 00beM MPaKTUUECKOW MOATOTOBKU (B MPOIIEHTaX OT KOJWYECTBA YacOB KOH-
TaKTHOH pa0OThI) I MUCIHILINH, PEATH3YIOIINX:

- yauBepcanbhbie komrereHunu (YK) ot 5 1o 15%;
- obmenpodeccuonansubie kommereHuu (OIIK) ot 15 mo 50 %;
- npo¢eccuonansubie KomnereHuuu (I1K) ot 20 o 80%.

4.1. ConepxaHue Q1M CUUILIAHBI

Pasnea 1. Mexanunka

Kunemaruka. Kunematuka nBH>KeHUs MaTEpUaIbHOM TOUKHM B IpocTpaHcTBe. CrucTema oTcyeTa
u cucreMa koopauHar. Pagmyc-Bexkrop. Pasnmoxenue panmyca-BeKTopa IO €AMHUYHBIM opTaMm. Ero
Moayib. Tpaektopusa. Bekrop nepememienus. Cpeansis ckopocTb. MraHoBeHHasi CkopocTh. [Ipoekiuun
BEKTOpa CKOPOCTH Ha KOOpJAMHATHBIE OCH. Pa3nokeHHe BEKTOpa CKOPOCTH MO €JUHUYHBIM OpTaM.
Mopynpe BEKTOpa CKOPOCTH U €T0 CBA3b ¢ MpoeKUusAMHU. [1yTh Kak onpeneneHHblil HHTErpal OT MOAYJIS
BEKTOpa CKOPOCTH.

PaBHOMepHOE NBH)KEHHE. 3aBUCUMOCTh KOOPIWHATHI OT BPEMEHH IIPH PABHOMEPHOM JIBH)KEHUH.
PaBHOyCcKOpeHHOE IBMKEHHE. 3aBUCUMOCTh KOOPJAMHATHI U CKOPOCTH OT BPEMEHHU IPU PaBHOYCKO-
PEHHOM JBUKEHUMU.

Bekrop yckopeHus u ero Moayib. Pa3jioxeHnue BEKTopa yCKOPEHUS 110 €AMHUYHBIM opTaMm. Llen-
TPOCTPEMUTEILHOE U KacaTeabHoe yckopeHHs. LleHTp u paanyc kpuBH3HBI TpaekTopuu. BeiBoa ¢op-
MyJI U1 HEHTPOCTPEMUTENBHOIO U KacaTEIbHOTO YCKOPEHUH.

Kunematuka IBM>KEHUS MAaTepUAIBHON TOYKHU MO OKPYKHOCTU. YT0J noBopota. CpeaHsis yrio-
Basi CKOPOCTb. MTHOBEHHAasl yIJIOBas CKOpPOCTb. YIJIOBOE YCKOpeHHE. PaBHOMEpHOE NIBHKEHHE I10
OKpPY’KHOCTH. 3aBUCHUMOCTbH YTJIa OT BPEMEHHU MPU PaBHOMEPHOM JBHkeHUH. [lepuon obpamienus Tou-
KM 110 OKPY’KHOCTH U €T0 CBSI3b C YIJIOBOM CKOPOCTBIO. PABHOYCKOPEHHOE IBUIKEHHUE 110 OKPYKHOCTH.
3aBUCHUMOCTbD yTJIa U YTJIOBOM CKOPOCTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBHKEHHUU. BekTop yrio-
BOW CKOPOCTH.

JAnHamuka matepuaibHoOil ToOYKH. 3akoHbl HbroTona. Bropoil 3akoH Herorona. Hauanbhbie
ycioBus. Mnynbsc. MoMeHT uMmnyiibca. 3aKOH U3MEHEHUST MOMEHTAa UMITYJIbCA C TEUEHUEM BPEMEHH.
MomeHT cuibl. [leuo cumbl. 3aK0OH COXpaHEHU MOMEHTA UMITYJIbCa MaTEPUATIbHON TOYKH.

Pabora mocrosiHHON cuibl. Pabota kak kpuBosiMHEHHBIN uHTerpan. Kunermueckass sHeprus.
CBs13b mpupaIieHus KWHETHYECKOW SHEPTHH ¢ pab0TOMN CUiIbl. MOIITHOCTS.

[Tonnas MexaHuyeckasi SHEPrusi. 3aKOH U3MEHEHUS! MTOJTHOW MEXaHHUYECKOW YHEPTUU C TEUCHHEM
BpEMEHU. 3aKOH COXPaHEHHMS MOJTHOW MEXaHUYECKOW SHEPTUH.

JAuHaMuKa TBepaoro rena. BpamieHue TBepAOro Teiaa BOKPYT HEIOABUKHOM ocu. MOMEHT UM-
IyJibca TBEpAOTro Tena. MoMeHT uHepuuu. OCHOBHOE ypaBHEHUE BPaLIaTEIbHOTO ABUKEHUSA. MOMEH-
Thl UHEpLMH NpocThIX Tenl. Teopema Lltelinepa. Cratuka. Y cioBus paBHOBECHS TBEPAOIO TeElA.



Kousebanus. Ilepuognueckue xonebanus. Yacrora. [lepuon. ['apmonnueckue xonedanus. Am-
mutyaa u ¢asa. JuddepennnansHoe ypaBHEHHE TapMOHUYECKHX Kojebanuii. OnpeeneHne aMIuin-
TyJIbl U Ha4aJIbHOW (ha3bl KoeOaHWi U3 HAYAJIBHBIX YCIOBH.

[Ipyxxunnpiii MasTHUK. Cuna ynpyroct. 3akoH ['yka. DHeprust neopMupoBaHHOW TPY>KUHBEI.
VYpaBHeHHE IBUKEHHUS MIPY)KUHHOTO MasiTHUKA. YacToTa KonebaHui Mpy>KMHHOTO MasiTHUKA. DHEPrus
MPYKUHHOTO MAasTHUKA. 3aKOH COXpaHEHHsl >Hepruv. PU3WUEeCKUid U MATEMATHYECKUN MasiTHUKH.
YpaBHEHHE IBUKEHUS.

O6opoTHbIil MasTHUK. [IpuBenenHas mmHa dusndeckoro MastHuka. LlenTp xauanus. M3mepe-
HUE YCKOPEHHsI CBOOOIHOTO Ma/ICHUSI.

CneuuanbHasi TeOpUA OTHOCUTENbHOCTH. [IpuHIun otHocutensHOCTH. [IpMHIMO MOCTOSH-
cTBa ckopoctu cseta. IIpocTpancTBo-BpeMs MuHkoBckoro. MupoBasi 1uHUs yacTuibl. CBETOBON KO-
nyc. [IpeoOpazoBanus Jlopenna. BeiBog nmpeodpazoanuii Jlopenna. MaTepan. CoOCTBEHHOE BpeMs.
OTHOCHTENBHOCTh BpEMEHU. Bpems ku3HM pacnajarouieiicss snemeHTapHod vactuubl. [lapanoke
osm3HenoB. [IpeoGpa3zoBaHust CKOPOCTEH.

Paznen 2. Moaekyasipaasi Gu3uka u TepMOIUHAMUKA

Kunernyeckasi Teoprsi pABHOBECHOT0 H1eaJbHOr0 raza. Konuenrpamust Mosiekys. OyHKIus
pacrpeieieHls] MOJIEKYJI B TPOCTPAHCTBE U MO cKopocTaMm. Cpennue ckopoctu. [laBnenue rasa. [Ipu-
ONMMKEHHOE BBIPAXKEHHUE JIJIsi CPETHETO YHCIA YIapOB MOJIEKYJ O CTeHKY. CBsI3b IaBICHUS CO CPEIHUM
3HAQ4YEHHEM KBaJIpaTa CKOPOCTH MOJIEKYJIbl. OCHOBHOE YpaBHEHHE KHHETHYECKOW Teopuu rasza Pacnpe-
neixenue Makcsemia — bonbiiMaHa.

TepmoauHaMuKa uaeajbHOro raza. Momaps BemiectBa. Yucino ABoraapo. MomsipHas macca.
VYpaBHEeHHE COCTOSTHUSA UI€abHOTO ra3a. 3akoH [lanbrona. CpeaHsisi sHEpTUsl MOJIEKYJIbl. BHyTpeHHs s
SHEprus uacalbHOTO rasza. Mzoxopudeckuii mporecc. TermmoeMKOCTh UI€AIbHOTO ra3a MpH MOCTOSH-
HOM oObeme. Umcno creneneld cBoOoabl Mojekyibl. PaBHopacnpenenenue sHepruu [1O crenensm
cB0o00bI. M300apuueckuii mporecc. TemioeMKoCcTh UACIBbHOTO Ta3a MPH MOCTOSIHHOM JaBJICHUH.
N3otepmuueckuil npouecc. AnuadaTHUecKuil mpoiecc. DHTPOIUS UACATBHOTO Traza. DHTPONHS He-
aIBHOIO ra3a U BTOPOE HA4aJI0 TEPMOAMHAMUKH.

SIBienus mepeHoca B ra3ax. HepaBHOBeCHbIE COCTOSIHMS Ta3a. JIOKalbHOE TEpMOAMHAMMYE-
ckoe paBHoBecue. CpenHsis ATMHA CBOOOAHOro mpobdera MoyeKyibl. [ITOTHOCTH MOTOKA MOJIEKYI.
Juddyzus razos. 3akon Puka. Koapduuuent nuddysuu. BeiBog 3akona @uka. YpasHenue nudpdy-
3uM. BszkocTh ra3oB. 3akoH Heiotona. Koaddumuent Bsa3koctu. BeiBoa 3akona HeroToHa 1151 CHITHI
BSI3KOTO TpeHus. TermmonpoBogHOCTh ra30B. 3akoH Dypee. KordduimeHT TenmonpoBoHOCTH.

PeanbHble razpl. MexxMoJIeKyIsIpHOE B3auMozciicTBue. YpaBHenue Ban-mep-Baambca. O6oc-
HOBaHHE ypaBHeHUs BaH-nep-Baansca. BHyTpeHHss HEpIUs peaabHOro rasa.

Pa3nes 3. DiieKTpU4ecTBO 1 MATHETU3M

IHocTosiHHOE 3JIeKTPHYECKOe 110JIe B BAKYyMe. DJIIEMEHTApHbBIE YACTUIIbI, UMEIOIINE 3JIEKTPU-
YeCKUI 3apsil. DJIEMEHTapHbIM 3JIEKTPUUECKUM 3apsi. 3aKOH COXpaHEHMs 3apsia HM30JUpPOBaHHOU
MAaKpOCKOIMYECKON CHUCTEMBI. B3anMoieiicTBrUE IBYX TOUEUHBIX 3apsanoB. Cuiia Bzaumopernctaus. [1o-
TEHLMAIbHAsI DHEPIUs B3aUMOJCICTBUE JIBYX TOYEUHBIX 3apsaoB. JlefcTBHE CHUCTEMBI 3apsyKEHHBIX
YacTHI[ Ha MPOOHBIN 3apsia. 3akoH KynoHa ¥ MpUHIMI Cyneprno3uiui. HanpsskeHHOCTh AJIeKTpHYe-
ckoro nois. 3akoH KynoHa u nmpuHIUIN CyNepno3uIMy Uil HanpsbkeHHOCTH. TloTeHnman anektpuye-
ckoro nojs. 3akoH KyiioHa n npuHIMn cyneprno3unuu g noreHnuana. COOTHOIIEHHUE, CBA3BIBAIO-
111e€ HaIlPsLDKEHHOCTD MOl U TOTeHHal. ['paqueHT noTeHuuana.

Pabora npu mepeMmenieHNN 3apsga B MOCTOSHHOM 3JieKTpuueckoM mose. Lupkynsiuust BekTopa
HaIpPsDKEHHOCTH MOCTOSIHHOTO 3JIEKTpUYECKOro mojs. CHUIIOBbIE JMHUM M 3KBUIIOTEHLHMAJIbHBIE IO-
BepxXHOCTH. [IOTOK BEKTOpa HAMPSKEHHOCTU 3JeKTpudecKkoro noss. [Iorok BekTopa Hanps>KEHHOCTH
MoJIst TOue4HOro 3apsiia. Teopema ["aycca. [Ipumenenus Teopemsl ['aycca. DnekTpudeckoe moie Oec-
KOHEYHON PaBHOMEPHO 3apsKEHHOM IUIOCKOCTU. DIEKTPUUECKHE MO 3apsHKEHHBIX cepsl, mapa u
munHApa. OCHOBHBIE ypaBHEHMS MJIEKTPOCTATUKY B MHTETPAIbHOM (hopme.



DIEKTPUUYECKHUI JUMOIb U CO3[JaBAEMOE UM BJIEKTPUUYECKOE MoJIe. DIEKTPUUECKOE IMOJe TOYeU-
HOTO AUMoJis. BeiBox popmy:n A HapsKEHHOCTH TOJIS U MOTeHIMAaNa. DJIEeKTPUUECKU MOMEHT JH-
OJIsl.

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

[Tomstpuzanusa auanexktpuka. CBoOoaHBIE M cBs3aHHBIE 3apsiabl. [lomspuzoBanHocTs. [ToBepx-
HOCTHAsI IJIOTHOCTh CBSI3aHHBIX 3apsi/IOB U €€ CBA3b C BEKTOPOM MOJISIPU30BAHHOCTH.

IIpoBOAHUKH B MOCTOAHHOM 3JIEKTPHU4YECKOM moJjie. Hocurenu 371eKTpUYECKOro Toka. JJeK-
TpocTaTuueckass MHAyKuus. MHayuupoBaHHble 3apsiasl. PacnpeneneHue 3apsiioB B M30JMPOBAHHOM
npoBoHUKE. [IoBepXHOCTHAs MIIOTHOCTH 3apsaa. [IocTosiHHOE AleKTpUYecKoe Mojae B M30JIMPOBAH-
HOM MPOBOAHUKE. ['paHUYHbBIC YCIOBUS HA MOBEPXHOCTU IMPOBOJHUKA. DIEKTPUUYECKAS] EMKOCTDb 3apsi-
KEHHOTO IPOBOJHMKA. EMKOCTH NpPOBOISALIErO HIapa, OKPYKEHHOTO OJHOPOIHBIM JIUAJIEKTPUKOM.
DHeprus 3aps>KEHHOT0 MPOBOIHUKA.

Konnencaropsl. Hanpsokenne. EMkocTs koHnmeHcaropa. [Tnockuii konaeHcatop. BeiBoa hopmy-
JIbI 1711 EMKOCTH TJIOCKOT'O KOHJIEHCATOpa, 3al0JIHEHHOTO OJJHOPOIAHBIM JUAJIEKTPUKOM. DHEpPrus 3a-
PSUKEHHOTO KOHJAEHcaTopa. BeiBoj ¢GopMyinbl [Uisi SHEPruu 3apsHDKEHHOTO KOHJEHcaTopa. DHeprus
AIEKTPUYECKOTO MOJIS B INIOCKOM KoHJieHcaTope. [InotHocTs sHeprun. CoeIMHEHHs] KOHAEHCATOPOB.

daekTpudecKuil TOK. TOK MpOBOIMMOCTH M KOHBEKTUBHBIN TOK. BekTop miiotHocTH TOKa. Cu-
7a Toka. BeiBog (popMysibl, CBSI3BIBAIONICH IUIOTHOCTH TOKA M CPEIHIOI0 CKOPOCTH HOCHUTEJIECH TOKa.
3akoH coxpaHeHHUs 3apsiaa. BeIBo ypaBHEHUST HEMPEPHIBHOCTH. 3akoH OMa JyIs ydacTka 1enu B qud-
(bepeHanbHON U MHTErpalibHON (opmax. BeiBo 3akona Oma it yyactka nenu. CoeinHeHHUs Tpo-
BOAHUKOB. [I1OTHOCTh KOHBEKTMBHOTO TOKa B 3apsHKEHHOM IIMUIMHIpPE, BpalIaroleMcsl BOKPYT cOO-
CTBEHHOM OCH.

Croponnue cwibl. PaboTa CTOPOHHHMX CHJI TMPU MEPEHOCE HOCUTENS TOKA. DJIEKTPOABHKYIIAS
cuia. HanpsiokeHue Ha HEOJAHOPOJIHOM Y4yacTKe 1enu. 3akoH OMa J1jisi HEOJTHOPOJIHOTO YYacTKa IEMHu.
3akon Oma mis nmoaHoi nenu. [IpaBuna Kupxroda n npumep ux npumenenus. 3akon Jxoyns — JIeH-
na B auddepeHunanbHol U MHTErpanbHol (opmax. MOUTHOCTh TOKA W yAeTIbHas MOLTHOCTh TOKA.
BriBoa 3akon Jlxkoyns — Jlenna.

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

ITocTositHHOe MarHUTHOe moJie B BakyyMe. 3akoH buo-Casapa-Jlannaca u npuHUMI CynepIo-
3UIMU. MarHuTHOE 1oJIe KPyroBOro Toka. MaruuTHas MHAYKIUS B LEHTPE BUTKA. Pacuer mHayKImun
MarHUTHOTO MOJIsI KPYTOBOTO TOKA HAa OCH BUTKA. PacueT MHIyKIIMM MarHUTHOTO MOJIsi HA OCH COJICHO-
MJ1a KOHEYHOU JIMHBl. MarHuTHOE MoJie IPsIMOro OTPE3Ka C TOKOM.

[ToTok ¥ HUPKYISALUA BEKTOpPA MATHUTHOM MHAYKIMU. OCHOBHBIE YPAaBHEHUSI TEOPUU MOCTOSH-
HOTO MarHUTHOTO MOJI B UHTErpasibHOM (hopme. MarHuTHoe nojie OECKOHEYHO AJIUHHOTO COJICHOUA.
MaruuTHO€E 1moJie mpsAMOro Toka. B3aumoerctBue TOkOB. MarHUTHOE MOJIE 3apsKEHHOTO LMIIMHPA,
BpalIaronerocss BOKpyr coocTBeHHO# ocu. OnpeneneHue equHuIbl Critbl Toka B cucteme CU. Brrunc-
JICHUS DJIEKTPUUYECKON U MarHUTHOMN MOCTOSIHHBIX. VX CBSI3b €O CKOPOCTHIO cBeTa. BriBon nuddepen-
LHAJBHBIX YPABHEHUN TEOPHUH IMOCTOSTHHOTO MarHUTHOT'O MOJISI.

JeiicTBMe MArHUTHOIO MOJIA HA 3apsiAbl M TOKU. MarHutHoe noje. MarouTHas UHAYKLHS.
CunoBelie nTuHUM MarHUTHOTO oJist. Cuna Jlopenua. JIBuxkeHue 3apsiK€HHONW 4acTULBI B OJTHOPOJHOM
Y TIOCTOSIHHOM MarHUTHOM ToJie. BbIBOJ ypaBHEHUN ABMKEHUS U UX pelieHue. JBHKeHne BJI0JIb CU-
JIOBOM JIMHMM. [[BH>KEHHE MO OKPY>KHOCTH. 3aBUCHMOCTbh PaJlyca OKPYKHOCTH OT CKOPOCTH JABUXKE-
HHUS YacCTULbL. J[BHKEHHE O BUHTOBOM JuHuM. I1lar u paauyc BUHTOBOM JUHHU. J|BUKEHUE 3apsiKEH-
HOM YaCTHIIBI B JICKTPUIECKOM M MarHUTHOM moyisix. D¢ ekt Xomna. OnpeneneHrue OTHOIICHUS 3a-
psizia 3JIEKTPOHA K €r0 Macce METOJI0M MarHeTpoHa.

JlelicTBME MarHUTHOTO TOJISl HAa MPOBOAHUK ¢ TokOM. Cuna Amnepa. KoHTyp ¢ TOKOM B MarHur-
HOM I10J1e. MarHuTHbIi MOMEHT.

JJIeKTPOMATHUTHASA MHAYKUUA. MaroHuTHbIA NOTOK Yepe3 MOBEPXHOCTh, HATAHYTYK) HAa KOH-
Typ. 3akoH Papanes u npasuio JleHna. DiekTpoABHXKyILas cuila HHAYKuKU. 3akoH dapazes u coort-
BETCTBYIOIIlEE €My ypaBHEHHME MakcBemia. DJIeKTPOABHKYLIasl CUjla B MPOBOJHUKE, IBHXKYILIEMCS B
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MarHuTHOM nose. CaMOMHAYKIUSA. DJIEKTPOABIKYILAs CHIIa CAMOMHAYKINHU. HAYKTUBHOCTh KOHTY-
pa. Llens, cocrosimas U3 NpOBOJIOYHOM KAaTyIIKH ¥ MPOBOJHUKA. 3aBUCHUMOCTb CHJIBI TOKA B LIEMH OT
BPEMEHM. DHEPIUsl MarHUTHOIO IO B KaTylke. BuxpeBoe anekTpuueckoe nose B cojaeHouue. 1n-
NYKTUBHOCTH COJICHOWJIA. DHEPIrUsi MarHUTHOT'O MOJIS B 3alIOJIHEHHOM BeIeCTBOM cosieHouge. 11not-
HOCTb 3HEPTUH MAarHUTHOTO 1oJist. Toku Pyko.

DJIeKTPOMArHuTHhIe KojebdaHus. ['apMonnyeckue konebanus. KonebarenbHBIN KOHTYp, CO-
CTOSIIIMK U3 KOHJEHCATOpa M KAaTyIIKU WHAYKTUBHOCTH. BBIBOJ ypaBHEHUs KOJeOaHUI HaNpsHKEHUS
Ha 00KJIaJIKax KOHAEHcAaTopa. 3aBUCUMOCTH OT BPEMEHHU CUJIbl TOKA B KOHTYpE, HAMPSIKEHUS U 3apsiaa
Ha oOKJankax KoHjaeHcaropa. Yactota konebanuit. @opmyna Tomcona. DHeprusi KonebaTeabHOTrO
KOHTYpa. 3aKOH COXpPaHEHHUsI SHEPTHH.

DJIeKTPOMArHUTHOE MoJie. YpaBHeHHs MakcBeiia B MHTErpaJbHOW U nuddepeHuantbsHon
¢dbopmax. [TnoTHOCTE TOKA cMenieHus. Bekrop YmoBa — [loiitrHra.

Pasznea 4. OnTuka

BosHoBast onTuka

Nurepdepenuns. CinoxxeHue BOJIH U KoJIeOAaHUN. AMIUTUTYa CYMMBI IByX TAPMOHHYECKUX KO-
nebanuii. MarencuBHocTh. KorepentHocTh. MHTEpheEpeHIys cBeTa OT ABYX TOUYEYHBIX MCTOYHHUKOB.
HNuTtepdepenninonnas kapTtuHa. Pacmpenenenne MHTCHCUBHOCTH CBeTa Ha 3KpaHe. MHTepdepeHius
JBYX TUIOCKUX BOJH. VIHTepdepeHIns cBeTa B TOHKHX TuleHKax. MHTepdhepoMeTpsl.

Jundpakaus. [Tpuanun [oiirenca — @penens u npuHIUN cyneprno3uiuu. ['padudeckuii MmeTon
CJIO’KEHHS] TapMOHUYECKHUX KojeOaHuid. Juppakuus cBera Ha KPYyrJioM OTBEpCTUH. 30HBI DpeHens.
Hudpakuus ceera Ha nucke. Judpakmus Opaynrodepa. Judpakmnus ceeta Ha menu. udpaknron-
Has pemeTka. JudpakinoHHas penieTka Kak CrieKTpaabHbIA TPHOOD.

Honsipu3anus cBera. DJUIMNTUYECKAs W JIMHEHHAs MOJISAPU3ALUs dJEKTPOMArHUTHOW BOJIHBI.
BonHa, nonspusoBaHHas 1o Kpyry. ECTECTBEHHBIN, MOJSPU30BAaHHBIM U YACTUYHO MOJSPU30BAHHBIN
ceeT. Crenenb nossipuszanuu. [lonspusanusa cBeta npu OTpakKE€HUH U MPEIOMIIEHUHU. YToJ bprocrepa.
[Tonspusanus cBera MpH JABOHHOM JydenpenomieHHH. 3akoH Mamtoca. MHTepdepeHuns momspuso-
BAHHBIX JIy4eil.

KBanToBas ontuka

TemnoBoe u3iaydeHue. B3aumoneicTBUEe H3Iy4E€HHS C BEHIECTBOM M €r0 XapaKTEPUCTHUKH.
DHepreTuyeckas CBeTUMOCTb. McmyckaTenbHas criocobHocTs. TlornomarensHast cnocobHocTs. OcBe-
HIEHHOCTh MOBEPXHOCTU M30TPOINHBIM H3iIydeHueM. II10oTHOCTE sHeprun u3nydeHus. 3aKOHbl paBHO-
BECHOT'O TeryIoBoro uanyueHus. 3akoH Kupxroga. @opmyna [Tnanka. 3akon Credana — bonpiimana.
3akoH cMenieHnsa Buna.

®otonbl. Poronsl. Mmnynbce u sHeprust porona. @otordpdexrt. BonpramnepHas xapakTepucTH-
Ka BaKkyyMHOro (orosneMmeHnTta. 3akoHbl ¢oTodddekrra. TopMo3HOE pEeHTreHOBCKOE HM3IydeHue. -
¢dext Komnrona. J/laBnenue ceera. OnbiThl JIeOenepa. J[apnenue myyka cBeTa.

Pa3nes 5. AtomHas ¢pusuka

boposckas Teopusi atoma. Criektp u3inydeHus aroma Bojgopoaa. @opmyna banbmepa. [1nane-
TapHas Mozeib atoma. OnbiTel @panka u I'epua. Teopus BogopogononodHoro noHa. Iloctynarer bo-
pa. CkopocTh U paaryc opOUTHI d5iekTpoHa. CIIEKTp SHEPTHi AIEKTpOoHA. Y poBHHU 3Hepruu. Hcmycka-
HUE U MOIJIOIEHUE CBETA AaTOMOM.

OcHOBBI KBaHTOBOIl MexaHukHM. KopnyckysipHO-BOJIHOBOM ayanu3M. Bosnbl ne bpoins.
®opmyiel e bpoins. udpakuus 31eKTpOHOB U HEUTPOHOB B KpucTaiuiax. BoiaHoBas ¢pyHKIMS U ee
cMmbici. YpaBHenue [lIpenunrepa. Bonna ge bpoitns kak pemenune ypaBHenue lllpenunrepa nis cBo-
6oaH0I yacTuubl. HeonpeaeneHHOCTH KOOPAMHATEI U UMITyJIbca. COOTHOIIEHUE HEONPEIeICHHOCTEH.
VYpasuenue llIpeaunrepa st craimoOHapHbIX COCTOSIHUNA. CIIEKTp SHEPTUid.

CtpoeHne aTomMa. ATOM BOJIOpOJia B KBAHTOBOM MexaHuKe. CHEKTp SHEPruil 31eKTpoHa. JHep-
rerTuyeckre ypoBHU. [loTeHIansl Bo30yKAeHUsl 1 MOHU3aluu aroma. [IpocTpaHcTBEeHHOE KBaHTOBA-
Hue. KBanTtoBble uncna. CpaBHenue ¢ teopuei bopa. I'mpomarautHoe otHomeHne. CIMH 3J1€KTPOHA.
MHOr0371eKTpOHHbIE aTOMBbl. JJEKTpOHHbIe KoHburypauuu. I[lepuoguueckas cuctema 3JI€MEHTOB
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MenneneeBa. DnekrponHble 000m0uku U cinou. [Ipunnun [aynu. Oneir tepua u I'epnaxa. D¢ ekt

3eeMaHa.

®Du3uka aToMHOro sigpa. CoctaB v XapakTEPUCTUKU aTOMHBIX sifep. CaMOnpon3BOIBHBIN pac-
MaJl YaCTUIbI. Y CJIOBHE CAMONPOU3BOJIBHOIO pacmaaa. DHEPrus CBsA3U. Y IejibHas 3Heprus cBsizu. Ka-
nesbHas MOJEeNb Aapa. BeIBoa (opMyIibl, OMUCHIBAIONIEH 3aBUCUMOCTD YIEIbHON 3HEPTUH CBSI3U OT
MAacCOBOTO yucia. PalnoakTUBHOCTh. 3aKOH paJOaKTUBHOIO pacnana. SnepHble peakiuu.

4.2. ConepxaHue JeKI Ui

Ounas ¢popma oOyueHust

JICK-
AU

Kpatkoe conepxanue nekuuu

Kommuectso

HJaCcOB
[TpakTuye-
CKasl IOJIro-

Beenenue. KunemaTtuka MaTtepuajabHOM TOYKHM M BPAallaTeJIbHOIO JBHKe-
HHUS.

[Ipenmer u 3amgaun kypca ¢pusnku. Ousnka Kak OCHOBA €CTECTBEHHOHAYUYHBIX
3HaHui. CBs3b (UBHKHU C CETBCKOXO3IUCTBEHHBIM MPOU3BOACTBOM. Ponb  ¢u-
3UKHU B OXpaHe OKpyxaromiel cpenbl. CTpykTypa Kypca GU3HKH.
MexaHnnyeckoe IBUKEHHE W €ro OTHOCHUTEIbHOCTh. llepemenieHue u myTb.
CxopocTh, yckopeHue. PaBHoMEpHOE MPSIMOJIMHENHOE ABUKEHUE. PaBHOYCKO-
PCHHOC HpHMOHHHeﬁHoe JABHXXCHHUC. YrioBoe NepeMCIICHUC, YIJIOBasd CKO-
pOCTb, YIJIOBOE yCKOpeHHe. PaBHOMEpHOE MpsSMOJIMHEHHOE ABUKEHUE. PaB-
HOYCKOPEHHOE BpallaTesIbHOE JBUKEHUE

[\S)

JAuHaMHKa MaTepHaJIbHON TOYKHU U BPAIIATEJHHOI0 IBH/KCHHUSI.

3akonbl HetoToHa. B3aumoaeiicTBue Ten uepes nosie. Buabl cuin B MEXaHHKE.
OuncTka ceMsiH 1o K03 puumeHTy TpeHus.

[TonsiTie MOMEHTa cUiIbl. MOMEHT MHEPLIMU M MOMEHT MUMITYJIbCa TBEPAOIO
tena. Il 3axon HeroToHa 1715 BpamaTensHoro ABmkeHusa. Kunernueckas sHep-
rusi. Teopema Il teitnepa. @opmMyisl paboThI, MOITHOCTH. CBSI3b PabOTHI C KH-
HeTndeckol 1 1Heprumneil. CpaBHeHHE OCTYyNaTEIBLHOTO U BPAIlaTEIbHOIO
JBUKCHMS 110 KHHEMATHKE, TUHAMHUKE, 3aKOHAM COXPAHCHHS.

Mexanuyeckune KoJie0aHus M BOJIHBI. ['apMOHMYECcKHe KOJIeOaHHs U UX Ta-
pameTpbl. CMelieHne, CKOpOCTh, YCKOPEHUE NMPU TapMOHUYECKOM KoJeba-
TEJIbHOM JBIM>KeHUU. [loHas sHeprus rapMOHMYECKUX KoseOaHuid. MasTHUKU
(MpyXUHHBIN, (U3NYECKUN, MaTEMaTHYCCKUN). YTpPyrue TapMOHUYECKUE
BOJIHBI (YpaBHEHHE BOJIHBI, (ha30Basi CKOPOCTh, UTMHA BOJIHBI, BOJIHOBOE YHC-
J10).

OcHoBbl TepmoanHamMuku. [lepBoe Hawano tepmogunHamuku. [Ipumenenue
[TepBoro 3akoHa TEPMOJMHAMHUKH K pazIWYHBIMH3OMpoIieccaM. AauadaTHBINA
npouecc. Hukn Kapno. KI1JI TennoBoil MalinHsblL.

DIEeKTPOCTATHKA. 3aKOH B3aUMOJICUCTBUS 3apsA/I0B. DJIEKTPUUECKOE MOJIE U
€ro XapakTepucTuku. Pabora mo mepeMenieHuo 3apsia B 3EKTPUIECKOM T10-
Je.
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MarnuTHoe moJie 1 TOK. MarHuTHoe 1MoJie, €ro CBOMCTBA M XapaKTEPUCTUKH.
3akon Awmrmepa. Cuna JlopeHmna. BrnusiHue MarHuTHOTO TMOJsI Ha OWOJOTHYE-
CKH€ OOBEKTHI.

I'eomeTpuueckass m BoiHOBasi ontuka. OTpaxeHue, MPeJIOMIICHHUE, MOTIIO-
meHue ceera. Jlucmepcust ceera. MaTepdepennus crera. Judpaxius cperta.
ITonspuzanus ceera.

ATtomHas u siaepHasi pusuka. Ctpoenue aroma. OmbiT Pezepdopma. Kanro-
Bble TIocTyJNaThl bopa. Moaens atoma Bogopoa no bopy. CTpoeHre aToMHOTO
sanpa. PagnoakTUBHOCTh. 3aKOH paguMOaKTUBHOrO pacmnaga. EcTecTBeHHas u
I/ICKyCCTBeHHa}I pa,Z[I/IoaKTI/IBHOCTB. HI[eprle peaKI_II/II/I.

Hrtoro

16

10%

3aouHas hopma oOydeHHS

Ne
JIEKIIUU

Kpartkoe conepxanue nekuuu

JacoB

IIpaxkTnueckas
MOATrOTOBKA

BBenenue. KuHemaTtuka MaTepHaJibHON TOYKH M BPAIIATEILHOIO JBH-
JKeHHU .

[IpenmMer u 3agaun Kypca Gusnku. OusnKa Kak OCHOBA €CTECTBEHHOHAYUYHBIX
3HaHui. CBsA3b (PU3MKH C CETBCKOXO03SIMCTBEHHBIM IPOU3BOJICTBOM. Ponb  ¢u-
3UKH B OXpaHe OKpY kKaroiei cpeapl. CTpyKTypa Kypca (pU3HKH.
MexaHnudeckoe IBUKEHHE U €r0 OTHOCHTENBbHOCTh. llepeMelieHue M MyTh.
CxopocTh, yckopeHue. PaBHOMEpHOE NpAMOJUHEHHOE MBUXKEHHUE. PaBHO-
YCKOPEHHOE MPSIMOJIMHEIHOE IBMXKEHUE. YTJOBOE IEpEeMEIleHHE, YrioBas
CKOPOCTh, YIJIOBOE YCKOpeHHe. PaBHOMEpHOE NpPSIMOJMHENWHOE IBUKECHHE.
PaBHOYCKOpEHHOE BpallaTeabHOE ABUKECHUE

ro| Komuuectso

OcHoBbl TepMoanHamuku. [lepBoe Havano tepmonuHamuku. [Ipumenenue
[TepBoro 3akoHa TEPMOJMHAMUKH K Pa3IMYHBIMHU3OIIpoIieccaM. AnnabaTHBIN
npouecc. Hukn Kapno. KI1/] TeryoBoi MalmHsbI.

DJIeKTPOCTATHKA. 3aKOH B3aMMOJICUCTBHS 3apsAI0B. DIIEKTPUUECKOE TOJIe U
€ro xapakTepucTHku. PaboTa mo nepemenieHuto 3apsiia B IEKTPUUECKOM TI0-
ze.

AToMHas u sifepHasi ¢pusuka. Ctpoenue atoma. Onbit Peseppopna. Kpan-
TOBbIE mocTynarsl bopa. Moaens atoma Bogopozaa no bopy. Ctpoenue arom-
HOro siapa. PagmoakTMBHOCTh. 3aKOH paguOaKTUBHOrO pacnaga. EctecTBen-
Has U UCKYCCTBEHHAsl PaIMOAKTUBHOCTb. SIIEpHbIC PeaKIIUU.

Hroro

10%

4.3. Copepxanue JJa00PATOPHBIX 3aHATHI
Ounas dhopma oOydeHust
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" | JesieHue TUIOTHOCTH TeJl IPaBUIIbHOM reoMeTpruecKoi hopMbl
2. | 3y4yeHue rapMOHHUYECKUX KOJICOAHUH C MOMOIIBIO MPY>KUHHOTO MasiTHUKA 2 +
3. | M3ydeHue 3aK0Ha COXpAHEHUS U MPEBPAIICHUs SHEPTUH 2 +
4. | Onpenenenne MOMEHTa HHEPIIMHM METOJOM KPYTHIIbHBIX KOeOaHUH 2 +
5 Onpenenenrie 3KBUBAJIEHTHOT'O CONPOTHUBIIEHHUS MPH MOCIIEA0BATEIBHOM U Mapai- 5 4
" | JEeIEHOM COEIMHEHUAX
6. | Ompenenenue Moy FOura merogom nedopmanmu uzruoda 2 +
7. | Onpenenenue hokyca U ONTHIECKON CHIIBI COOMpPAIONIEH U PACCEHBAIONICH JTUH3BI 2 +
3 Wzyuenue sneHust 1uppakiuy 1 U3MEPEHUE IJTMHBI CBETOBOM BOJHBI C TOMO- ’ 4
| mpro audPaKIMOHHON pemETKH
Hroro | 16 | 20%
3aounast popma oOyueHUs
=
2 g g
= O m
Ne . 88| g8
HaumenoBanue 1a00paTopHBIX 3aHITHIMA 22| Eo
n/m E 5|l 25
g | E¢
=
1 BBoansbiii uncrpykrax no Th. Onpenenenue norpemHocTed n3mepennit. Omnpe- ’ +
' | leneHue MIOTHOCTH TeJ MPABUILHON IreoOMeTpUdYecKoi opMbl
2. | 3ydeHne rapMOHHYECKUX KOJIEOAHWH C TOMOIIBIO MPYKUHHOTO MasiTHUKA 2 +
3. | M3yueHue 3aK0HA COXPAHEHHUs U IPEBPAIIECHUS SHEPTUU 2 +
4 Wzydenue siBneHus: AMppakiinyi U1 U3MEPEHHE JUIMHBI CBETOBOM BOJIHBI C TIOMO- 5 4
" | mpo AUQPaKIMOHHONW PeIIETKH
Hroro | 8 | 20%
4.4. CopepxxaHue NPaKTHYECKUX 3aHATHH
Ounas dhopma oOydeHHst
) 3
: .| B2
Ne . 83|l 2¢
HanmeHoBaHMe NIPaKTUYECKUX 3aHATUN Z32| 5o
n/n E 5| £ &
g | BE
=
1. | Kunemaruka npsiMoJMHENHOr0 JBUKEHHSI MATEPUAJIbHOM TOUKH 2 +
2. | JIlmnamMuka ABMOKEHHS TeJl 0 HAKJIOHHOM TJIOCKOCTH 2 +
3 JlnHaMuKa NBUKEHUS CBA3aHHBIX TEJI HUTBIO, IEPEKUHYTOM Ye€pe3 HEBECOMBIN > +
" | 6110K.
4. | Kunemaruka 1 TMHAMUKA TAPMOHHUYECKUX KOJIeOaHUN 2 +
5. | IlepBblii 3aKOH TEPMOJAMHAMUKH U €r0 IPUMEHEHHUE K PA3IMYHBIMU30IIPOLIECCaM 2 +
6. | DnekTpocraTuka 2 +
7. | OnTuka 2 +
8. | SAnepHas pusuka 2 +
Hroro | 16 | 20%
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3aounast popma oOyueHUs

[IpakTuueckue 3aHATHS HE IPETyCMOTPEHbI YUEOHBIM TIaHOM

4.5. Buabl u coep:KkaHue caMOCTOSITEJIbHOI padoThl 00y4aromuxcst

4.5.1. Buasl caMOCTOSTENFHOM pabOThl 00yUarOITUXCST

KomnuectBo yacoB

Bunbl caMmocTosTenbHON pabOThl 00yYarOIIIXCs ouHast popma
oOyJeHus

3aouHas Gpopma
00y4eHus

[ToaroroBka K 1a00paTOPHBIM 3aHATHUSAM M K 3aLIUTE J1aOOPaTOPHBIX
pabot

27

27

BrinonHeHue KOHTPOJIbHOW PaboTHI

27

CaMOCTOSTEIIBHOS N3YUYCHUC OTHCJIBbHBIX TCM U BOIIPOCOB

27

28

[ToaroToBka K MPOMEXYTOYHOM aTTECTAUK

6

6

Hroro

60

88

4.5.2. ConepxaHue caMOCTOSTEIIbHONW PabOThI 00yJarOIIHXCS

n/m

HaunmenoBanue TeM 1 BOpocoB

JacoB

KonnuectBo

ouHast popma
00y4JeHust

3a04Hast
¢dopma

o0y

YCHUA

Kunern4yeckasi TeOpusi pABHOBECHOT0 H/IeaJbHOro rasa. Konmen-
Tpauus MojeKyn. OyHKIUA pacipeneracHuss MOJIEKYJ IPOCTPAHCTBE
u o ckopoctsaMm. Cpennue ckopoctu. JlaBnenue raza. [Ipubmmxen-
HO€ BBIpaXKCHHE [IJId CPEAHEr0o 4YHuCja YIapoB MOJIEKYI O CTEHKY.
CBs13b aBJICHHS CO CPEJHUM 3HAYCHUEM KBaJpara CKOPOCTH MOJe-
KyJbel. OCHOBHOE ypaBHEHHME KMHETHYECKOil Teopuu raza Pacmpene-
neHne Makcsemia — bonbiiMana.

12

17

TepMoguHaMuka uaeaJabHOro raza. Momap BeniectBa. 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 o0beMe. Yucio cremneHeil cBoOOIbsl MO-
nexynel. PaBHOpacmpenenenue sHeprum IO cremeHsM cBOOOBI.
N3obapuueckuii mporecc. TemmoeMKocTh UEaIbHOTO Ta3a MpH To-
CTOSTHHOM JaByicHuH. M3otepMuueckuii mporecc. Anuadbarudeckuit
npoiecc. DHTPONUS HJICATBHOTO raza. DHTPONUS HACATBbHOIO Tasza
Y BTOPOE€ HayaJI0 TEPMOIUHAMUKH.

12

17

daexTpuuyeckuii Tok. Cuia toka. BeiBoa ¢hopmyIbl, cBA3bIBatOIIEH
IUIOTHOCTh TOKa M CPETHIOI0 CKOPOCTh HOCUTENEH TOKa. 3aKOH coXpa-
HeHus 3apsaaa.CoelMHeHNs: TPOBOAHUKOB. [IITIOTHOCTH KOHBEKTUBHOTO
TOKa B 3apsDKEHHOM LIMJIMHAPE, BPAILAIOLIEMCsl BOKPYT COOCTBEHHOM
ocu. CtopoHHue cwiibl. PaboTa CTOPOHHUX CHII IIPU TIEPEHOCE HOCH-
TeJId ToKa. DIIEKTPOoABIXKYIIas cuna. HanpshkeHne Ha HEOAHOPOIHOM
yuyactke nenu. 3akoH Owma juisi moysHOW 1enu. MOIIHOCTh TOKa

12

18

14




1 yACJIbHad MOIIHOCTE TOKaA.

4. | lelicTBHe MATHUTHOIO IOJIS HA 3aps/Abl M TOKH. MarHuTHOE 1OJIE.
MarauTtHas uHayknuss. CuiIoBble JUHUM MarHuTHOro mnoisa. Cuna
JlopeHna.  JIBukeHHME  3apsOKEHHOM  4acTULBl B OJHOPOJHOM
Y IOCTOSIHHOM MarHMTHOM MoJje. J[BUXKeHue BIOJIb CUJIOBOM JIMHHM.
JIBUKEHHE 110 OKpPY)KHOCTH. 3aBHUCHUMOCTb paguyca OKPYXHOCTU
OT CKOPOCTH JIBM>KEHMSI 4acTHIpl. J[BMKEHHE 11O BUHTOBOW JIMHUM.
[ITar 1 paguyc BUHTOBOM JMHUM. [IBHXKEHUE 3apsPKEHHOW YaCTHUILIBI
B YJIEKTPUYECKOM W MarHUTHOM moisax. OnpeneneHue OTHOIICHUS
3apsifia MEKTPOHA K €ro Macce METOJOM MarHeTpoHa. JleiictBue mar-
HUTHOTO ITOJISt

Ha TpoBOJHUK ¢ TokoM. Cumina  Awmnepa. KoHTyp ¢ TOkOM
B MarHUTHOM 11oJie. MarHUTHBIM MOMEHT.

12 18

5. | OcHOBBI KBAaHTOBOW MexaHUKH. KopnycKyispHO-BOJHOBOW Iya-
mu3M. Bomubr ne bpoitns. @opmynsr ae bpoiins. Judpakuus smaek-
TPOHOB U HEUTPOHOB B KpUcTaiaXx. BomHoBasg GyHKIMS U €e CMBICI.
VYpasuenue lpenunrepa. Bonna ne bpoiisist kak perieHue ypaBHEHUE 12 18
HIpenunrepa aast cBoO0AHOM yacTuisl. HeonpeneneHHOCTH KOOP/IH-
HaThl U UMIydbca. COOTHOILIEHUE HEOIPEAEICHHOCTEH. Y paBHEHHE
[IIpenuHrepa aJis CTallMOHAPHBIX COCTOIHUN. CIIEKTp SHEPTHUH.

HTroro 60 88

S. YueOHO-MeTOANYeCKOe o0ecniedeHne CAMOCTOATEIbLHOH padoThl 00y4arommuXxcst

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

1. /Ilunamuka. 3aKOHBI COXPAaHEHUs] B MEXaHUKE [DIEKTPOHHBIN pecypc] : METOA. yKa3aHUsl IS
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€KTpOHHBIM pecypc] : METOA. yKa3aHMs JUIsl MPAKTUYECKUX U CaMOCTOS-
TenbHBIX padoT mo ¢usuke / coct. C. C. benoycosa ; FOxuo-Ypansckuii ['AY, MHCTUTYT arposkoio-
run .— Muacckoe: KOxuo-Ypansckuii 'AY, 2017 .— 28 c. : ui., Tabn. — C npwit. — bubmumorp.: 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 NpaKTHYe-
CKHX W camocTosATenbHbIX padot 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 cetu UWAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf — Jloctyn u3 ceTu HNurepuer

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

4. ITocTOSTHHBIN 3JEKTPUUECKUN TOK [DIEKTPOHHBIN pecypc] : METO. yKa3aHUsI AJisl BBIIIOJIHE-
HUS TIPAKTUYECKHX W CaMOCTOATENbHBIX paboT mo ¢usuke / coct. C. C. benoycoBa ; HOxHO-
VYpaneckuii I'AY, UHctutyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2017 .— 44 c. :
un., tabn. — bubmwmorp.: c¢. 41 (7 Ha3B.) .— 0,5 MB .— Jloctyn u3 nokanpHOU cetn MAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf — Jloctyn u3 ceTu HNurepuer
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf.
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6.D0oHI OLIEHOYHBIX CPEICTB AJIsl MPOBeAeHUS
MPOMEKYTOYHOH aTTeCcTAllMU 00y4AK0IIMXCS

Jnst ycTaHOBJIEHHUSI COOTBETCTBUSI YPOBHsI MOATOTOBKM oOydarontuxcsi TpedoBanusim OI'OC
BO pa3zpabotan (oHI OLIEHOYHBIX CPEICTB JUISI TEKYILEro KOHTPOJSI YCIIEBAEMOCTH M IPOBEICHUS
MPOMEXYTOUYHOM aTTecTaluu o0ydaroumxces no aucuuruinie. GOoHA OLEHOYHBIX CPEACTB MPECTaB-
neH B [Ipunoxenun Nel.

7. OcHOBHAs M IONOJHHUTEJIbHAsSI y4eOHas JInTepaTypa, Heo0OXoauMmast
AJISl OCBOCHMS AU CHHMILIUHBI

OcHOBHas 1 JOTIOJHUTEbHAS yueOHas TuTeparypa umeerca B HayuHoit OubmmoTeke M 3iek-
TpoHHOH MH(pOpMarmoHHo-o0pazoBaTensHOl cpeae PI'BOY BO IOxno-Ypansckuii [AY.

OcHoBHasi InTepaTypa

1. I'paboBckuid, P. U. Kypc pusuku : yaedbnoe nmocodbue mist By3zoB / P. W. I'paboBckuii. — 13-¢
u3n., crep. — Cankr-IlerepOypr : Jlanb, 2022. — 608 c. — ISBN 978-5-8114-9073-8. — Texkcr :
BJIEKTPOHHBIN // Jlanb : AJICKTPOHHO-OMOINOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/184052 (nata ob6pamenus: 25.05.2022). — Pexxum gocTyma: Aiisi aBTOPU3.
MI0JIb30BATEIEH.

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 (nmata obpamenus: 25.05.2022). — Pexum moctyna: Iy aBTOPHU3.
MOJIb30BaTEIICH.

JonosHuTebHAS IUTEPATypa
1. 2. Kyp6aues, }0.®. ®uzuka : yuebnoe nocodue / 10.®. Kypbaues. - M. : EBpazuiickuii OTKpBITBIN
UHCTUTYT, 2011. - 216 c. - ISBN 978-5-374-00523-3 ; To xe [DnexTponnsiii pecypc]. - URL:
https://biblioclub.ru/index.php?page=book&id=90773
3. BysynoBa, M. 10. ®usuka : yuebnoe nocodue / M. FO. byzynosa, B. B. boaner. — Upkytck : Up-
kyTckuit 'AY, 2019. — 96 c¢. — Texkcr : snexTpoHHbIH // JIaHb : 3IeKTPOHHO-OMOINOTEUHAs CUCTEMA.
— URL: https://e.Janbook.com/book/133361
4. Jlro6as, C.1. ®uszuka : kype aekuuii / C.1. JIrobas ; CTaBponoabCKuii ToCyAapCcTBEHHBIN arpapHbIi
yHuBepcuteT. — CraBpornons : CTaBpOINOJIbCKUA TOCYNIapCTBEHHBIN arpapHbIii yHuBepcuteT, 2015. —
141 c. : Tabn., rpad., cxem., wun. — Pexum gocryma: MO  TOJIHUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=438720

8. Pecypchl nH(pOpMALIMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH «HTEepHET», HEOOX0AUMbIE
JJIS1 OCBOEHMS TN CIUNIIMHBI

1. EqHoe okHO qocTyna K y4eOHO-MeTOAMYecKuM paspadotkam https://roypray.pd
2. OBC «Jlanp» http://e.lanbook.com/

3. Yuusepcuretckas 6ubarorexka ONLINEhttp://biblioclub.ru

4. Hayunas snektponHas oubmauoreka «eLibrary»http://elibrary.ru

9. MeToandyecKue YKazaHus 1Jisg oﬁyqammnxm 10 OCBOCHHMI0 JUCHUIIJIMHBI

VY4ebHo-MeToInuecKre pa3paboTku umerorcs B HayuyHoit  OuMOIMOTEKE W AJIEKTPOHHOW HH-
dhopmarmornHo-oopazoBarenbHol cpeae PI'BOY BO HOxuo-Ypanbckuii [AY:

1. /Ilunamuka. 3aKOHBI COXPAaHEHUsI B MEXaHUKE [DIEKTPOHHBINA pecypc] : METOA. yKa3aHUsl s
BBITIOJTHCHUS TIPAKTHYECKUX M CAMOCTOSITENIBHBIX padoT mo ¢usuke / coct. C. c. benoycosa ; KOxxHo-
VYpaneckuiit I'AY, UHcTtutyT arposkonoruu .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2017 .— 44 c. :
un., tTabn. — bubmuorp.: ¢. 42 (9 naze.) .— 0,6 MB .— Jloctyn u3 nokameHOM cetn UAD :
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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€KTpOHHBIM 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. : un., Tabn. — C npwit. — bubmumorp.: c.
26 (6 mHazB) .— 05 MB .— Jloctrym w3 JsokampHOM cetu  UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf. —  doctym w3 cetu  HWutepner
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf.

3. DnexkTpocTaThKa [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHus Ui BBIIOJHEHUS NpaKTHYe-
CKHX W camocTosATenbHbIX padot 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 wHa3s) .— 0,8 MB .— Jloctym w3 gokampHOM cetu UWAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf. —  Hoctym w3 cetu  UWutepner

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

4. ITOoCTOSTHHBIN AJIEKTPUUECKUI TOK [DJIIEKTPOHHBIN pecypc] : METOA. YKa3aHUs MJi BBIMOJIHE-
HUS TPAKTUYECKHX M CaMOCTOSTENbHBIX paboT mo ¢usuke / coct. C. C. benoycosa ; IOxHo-
Vpansckuii 'AY, Uucturyt arposkosnoruu .— Muacckoe: FOxHo-Ypansckuit 'AY, 2017 .— 44 c. :
wi., Tabn. — bubmuorp.: c. 41 (7 Ha3B.) .— 0,5 MB .— Jloctyn u3 nokameHO# cetu UAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf — Hoctyn u3 CeTn HNutepuer
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf.

10. CoBpemeHnHble HHGOPMALMOHHBbIE TEXHOJIOTHH, HCIIOJIb3yeMble NP OCyllleCTBJIEHUHN 00pa-
30BaTEJbHOIO NMpoIecca M0 JMCUUILINHE, BKJIKYAs NepeYyeHb NPOrPpaMMHOro odecrne4eHns u
HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM,

B Hayunoit 6ubamnoTexe ¢ TepMUHAIBHBIX CTAHIIMHN MPEIOCTaBIAETCS JOCTYI K 0a3aM TaHHBIX:
- Un¢popmanmonno-cnpaBoynas cucrema 'OCToB Texakcnept http://www.cntd.ru.

[Iporpamuoeobecneuenue:

1. Onmnepammonnass cucrema Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevellLegalizationGetGenuine. Jlunensnonnsiii forosop Ne 11354/410/44 or 25.12.2018
r.; Ne 008/411/44 ot 25.12.2018 r.

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

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

11. MaTepuajibHO-TeXHUYecKasi 6a3a, HeoOXoAUMAsI 1JIsl OCYIIeCTBJIEHUsI 00pa3oBaTeib-
HOT'0 Mpolecca o JMCHUILINHE

Y4yeOHble ayqMTOPUU ISl NIPOBEJeHUS 3AHATHI, NMPeXyCMOTPEHHBIX MPOrPpaMMOoii, OCHAa-
LIeHHbIe 000PY/10BaHUEM U TeXHUYECKMMH CPeACTBAMHU 00y4YeHH s

1. Yuebnast ayauTopus AJis MPOBEIEHUS 3aHITHI JIEKIIMOHHOTO THIIA, OCHALICHHAs] MYJIbTUME-
IUHHBIM 000pyT0BaHHEM (KOMIBIOTEp U BuaeonpoekTop) — 103, 202.

2. YueOHas ayTuTOpHS ISl POBEACHUS 3aHATUN JJabopaTtopHoro Tuma: Jlaboparopust pusnukum —
107.

3. YueOHas ayuTopus AJisi MIPOBEACHUS MPAKTUYCCKUX 3aHITHH, 3aHATUNA CEMUHAPCKOTO THIIA,
BBITIOJTHEHUST KYPCOBBIX PabOT, TPYIIMOBBIX U WHAUBHIYAIBHBIX KOHCYJIBTAIIUH, TEKYIET0 KOHTPOJIS U
IIPOMEXYTOUHOH arrectanuu — 105.

17



IToMemeHus 1J1s1 CAMOCTOATEILHOM PadOTHI 00y4ar0IMXCSI
1. ITomemnieHus Uit caMOCTOSTENBHON paboThl oOyuatomuxcst — ayauropust Ne 111a, ocHamen-
Hbl€ KOMITBIOTEPHOI TEXHUKOH € MOJKII0UYEeHUEM K ceTH «HTepHer.

IlepeyeHb OCHOBHOTIO y4e0OHO-1a00paTOPHOIO 000PyA0BaAHNS

bapomerp BP -52

KomruiekT 6710K0B TUHAMOMETPOB
Mopenb KpUCTAIIINYECKOM PEIIETKH
Monenb 37eKTpoABUraTens
DeKTpocKon 1abopaTOPHBII

HaGop rpy30B mo mexaHuke

Ha6op nunamomeTpos

Ha6op npyxun

OramBo BO3yIIHOE

[lITaTuB U30IUPYOITUI

Becsl yueOHbIe ¢ rUpSIMU

BonsT™eTp mabopatopHbIii

Peocrat PII-6M naboparopHslii
Kanopumertp

ratus naboparopusrii LIJI-2
[Tucroner OannucTUUECKHi
Jlaboparopusrit Habop «TermoBbie MPoIIeCChI»
CTOJIMK NONBEMHBIH

Crpenku MarHUTHbIE

Jlaboparopuslii Habop «I30mporecch»

18



IIPH/IOKEHHUE

®OH/JI OHEHOYHbIX CPEACTB

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

19
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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-
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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

21




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 ; KOxxHo-
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 3aTPYIHCHUS 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 OMMOOK WJIM HEJOCTAaTOYHO IIOJHOE 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 muddepeHnrarIbHBIM 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. Ecniu cMenieHne 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. KonrponbHas 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/EJICHUs 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. [Ipouenypsbl ¥ OLlEHOYHBIE CPEACTBA /1JIsl MPOBeAeHUs MPOMEKYTOUHOI aTTeCTALMHU

4.2.1. 3auer

3ader sBisieTcss GOPMOM OIEHKH KauyecTBa OCBOCHHUS OOYdYarOIIMMCS OCHOBHOM mMpodeccro-
HAJIBHOW 00pa3oBaTeIbHOM MpOrpaMMbl IO paszenaM AucUUIUIMHEL [lo pesynbpraram 3adera oOydaro-
IIIEMYCs BBICTABIIICTCS OIICHKA «3aUTCHO» HIIH «HE 3a4TCHO».

3a4yeT MPOBOJUTCS MO OKOHYAHMH YTEHHS JEKIIMHA M BBIMOJIHEHHS MPAKTUYECKUX 3aHATUH. 3a-
YETHBIM SIBJISIETCA MOCJIEIHEE 3aHATHE 10 AUCUUILIIMHE. 3aueT NPUHUMAETCS MPEernoaaBaTessiMu, Mpo-
BOJMBIIUMH MPAKTUYCCKUE 3aHATHUS, WIM YATAIONIUMHU JICKIIUH TI0 TaHHOW IucHUIUHHE. B ciydae oT-
CYTCTBHUS BEeAYIIETO MpEeroaaBaTess 3aueT NPUHUMAETCS MpernojaBaTesieM, Ha3HAYeHHBIM paciopsike-
HUeM 3aBefnytomero kadenpoit. C paspemeHus 3aBemyroniero kadeapoil Ha 3aueTe MOXKET MPUCYT-
CTBOBATh MpEMNoaBaTeib KaQeapbl, IPUBICUCHHBIHN IJIs TOMOIIM B IpHEME 3aueTa.

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

3ayer mpoBOAUTCS B GOpMe YCTHOTO OIpoca, nHpopMalys o popMe MPOBEICHHS 3a4eTa JI0BO-
JUTCSL 10 CBeJIeHUs1 00y4alolUXCsl B HaYaJle CeMecTpa.

Jlnst mpoBenieHus 3aueTa BeAYUIHH MpernoiaBaTeNlb HaKaHyHE MOJIy4aeT B JUPEKTOpATe 3a4yeT-
HO-3K3aMEHAIIOHHYIO BEJOMOCTh, KOTOpasi BO3BpaIlaeTCs B JUPEKTOPAT MOCIe OKOHYAHUS MEPOIPH-
ATHUS B IEHb IPOBEJICHUS 3a4€Ta WM YTPOM CJIETYIOIIETO JTHS.

Bo Bpewms 3auera oOy4daromuecs MOTYT MOJIb30BaTHCS C pa3pelIeHHs] BEAyIIEro MPeno1aBaTes
CIPaBOYHON ¥ HOPMATHBHOM JTUTEPATyPOil, IPyrUMH MOCOOUSIMHU M TEXHUYECKHMHU CPEACTBAMHU.

Bpemst moAroToBku oTBeTa B YCTHOM (pOopMe IpH clade 3avera JIOJKHO COCTaBISATh HE MEHEe
20 MUHYT (TI0 JKETTaHWIO0 00YyYaloIIerocsi OTBET MOXKET OBbITh JOCPOUYHBIM). Bpemsi oTBeTa — He Oosee
10 MuHYT.

[IpenogaBatemnto mpeaocTaBiseTcs MPaBo 3aJaBaTh 00YUYAIOMIMMCS JOMOJIHUTEIbHBIE BOIIPOCHI
B pPaMKaXx MPOTPaMMBbl JUCIUTLTHHBL.

KauecTBeHHast OlleHKa «3aYT€HO», BHECEHHAs! B 3a4ETHO-IK3aMEHALMOHHYIO BEJJOMOCTb, SIBJIS-
eTcs Pe3yIbTaTOM YCIICIIHOTO YCBOCGHUS Y4eOHOI0 MaTepHara.

Pe3ynbTar 3auera BHICTABISIETCS B 3a4€THO-IK3aMEHAIIMOHHYIO BEJOMOCTh B JICHb IMPOBEACHUS
3a4yeTa B MPUCYTCTBHH CaMOT0 00YYaromIerocs.

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

Ecnu oOyuaromuiicst SBUJICS Ha 3a4eT M OTKa3ajcs OT MPOXOXKJIECHUS aTTECTallMH 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».

Hapymienne TucuuIuiHbl, CIUChIBAaHUE, UCTIOIb30BaHUE 00yYalOIIMMUCS HEpa3pelIeHHBIX Te-
YATHBIX ¥ PYKOMUCHBIX MaTepUaoB, MOOWMIBLHBIX TeIe(OHOB, KOMMYHUKATOPOB, TUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB U JPYTHX BHUJIOB JMYHOM KOMMYHUKAIIMOHHOW M KOMIIBIOTEPHON TEXHUKHU BO
BpeMs 3aueTa 3anpelnieHo. B ciydae HapymeHus 3TOro TpeOOBaHUS MpernoiaBareb 00s3aH yAaIuTh
oOyuJarolerocsi 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.

OOyuaromiuecs, UMEIOIINE aKaJIEMHUUECKYIO 33JJ0OJDKEHHOCTh, CAAI0T 3a4€T B CPOKH, OIpeaeis-
emble YHHBepcuTeToM. MHpopManus o JTUKBUAALWU 33J0KEHHOCTH OTMEYAaeTcsl B AK3aMEHAallMOH-
HOM JIHCTE.

Jlomyckaetcs ¢ pa3penieHus: nupektopa MHCTUTYTa M JOcpoyHas clauya 3a4dera ¢ 3amluchbio pe-
3yJIbTATOB B 9K3aMEHALIMOHHBIN 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. CpeqHee yckopeHue. 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. PesonaHc.
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 pacumperue rasa. Pabora, copepiaemas
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. DnextpoeMKocTb. 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 AJIEKTPOTUTOB
(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. OnbiTel JIeOenena.

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

koH Credana-bonpiiMana, 3akoH BuHa).

45. Cnektp uznyuyenus Bogopoja. CrnexkrpanbHble 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)

- MpOOEITbl B 3HAHHUSIX OCHOBHOTO IIPOTPAMMHOTO MaTepualia, 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. KypcoBas pabota / KypcoBO#l IPOEKT

Kypcoas pabota / KypcoBOI MpOEKT HE MPEAYCMOTPEHBI YICOHBIM TIJIAHOM
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JHCT PETMCTPAIIAH W3MEHEHMWI

Homep Howmepa nuctos Jlara srece-
H3MEHEe- aHAypoBan- OcHoBanme /U1 BHECEHHSA H3MCHEHHI [Mognuce Fai?“ bposxa HHS W3MeHe-
HEst PAMEHEHHLIX HOBEIX ik . VALIEN HuS
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