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Pecypchl nHpOpMaMOHHO-TEIEKOMMYHUKAMOHHON ceTH «HTepHeT», HeoO-
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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO JUCHUIINHE,
COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yjbTaTaMu ocBoeHuss OITOIT

1.1. Heap 1 3a1a4n TUCHUTLIHHBI

bakanaBp mo HanpaieHuto nmoaroToBku 35.03.04 ArpoHOMES TOJDKEH OBITH MOJITOTOBJIEH K pe-
MICHUIO 3aa4 HpO(i)GCCI/IOHa.HBHOI\/'I ACATCIIbHOCTH CJICOAYIOIUX THUIIOB: MMPOU3BOACTBCHHO-
TEXHOJOTMYECKOM, KAK OCHOBHOM M OpraHU3allMOHHO-YITPABICHUYECKOM.

Heab AucHMNIMHBI — CHOPMHUPOBATH Y CTYACHTOB CHCTEMY (pyHIaMEHTaIbHBIX 3HAHUN 110 (U-
3UKe, HEOOXOIUMBIX JIJIsl TTOCIIeAYIONIEH MOTOTOBKHM OaKajgaBpa, CHoCOOHOTO K 3 ()EKTHUBHOMY pelire-
HUIO PAKTUYECKUX 33/1a4 CEIbCKOXO35ICTBEHHOI'O MPOU3BOJICTBA, a TAKXKE CIIOCOOCTBYIOIIUX J1ailb-
HellemMy pa3BUTHIO TUYHOCTH.

3agaum JUCHMIJIMHBL:

— U3y4YUTh OCHOBHBIE (DU3MUECKUE SIBICHUS, OBIAJETh (YHIAMEHTAIbHBIMU MOHATUSMH, 3aKO-
HaMH U TEOPUAMH KJIACCUYECKON U COBPEMEHHOW (DU3UKU;

— cpopMHUpOBaTH OCHOBBI HAYYHOTO MUPOBO33PEHHS U COBPEMEHHOT'O (PU3MUECKOTO MBIIUIEHUS;
O3HAKOMUTBCS C HAYYHOM anmaparypoil 1 MeToJaMu (PU3NIECKOTO UCCIeI0BaHUs, IPHOOPECTH HABBI-
KU IIPOBEIEHUS (PU3HMUECKOro SIKCIEPUMEHTA;

— HAYYHUTbHCS BBLACTATH (PU3UUECKOE COAEpIKaHUE B MPO(eCCHOHANBHBIX 3afadax OyayIen aes-
TEJBHOCTH;

— OBJIAJICTh METOJAMHU PELICHUS MPO(PECCHOHATBHBIX 33/au.

1.2. KomneTeHIIMY 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-
JKCHHUSI KOMIICTCHIIMU 3HaAHUA YMCHUSA HaBBbIKH
U-1 onk-1 Ucmons- | OOy4arommiicss  pomwkeH | OOyuatomuiics — moa- | O0yyaromuics J0JDKeH
3yeT OCHOBHBIC 3aKO- | 3HaTh:0CHOBHBIC (hH3HUE- | KEH BIIAJICTh: HaBBIKAMH
HBI €CTSCTBEHHOHA- CKHE€ 3aKOHBI, SIBICHUS U | YMETh:HCIOJIb30BaTh MIPUMEHEHUSI  COOTBET-
YYHBIX JUCITUTLIAH MPOLIECChl, HAa KOTOPBIX | OCHOBHBIE (U3UYECKUE | CTBYIOIIETO ¢buznko-
JUISI peIIEHUsT CTaH- | OCHOBAHBI MIPUHIIMIIBI | 3aKOHBI U TIOHATHS ISl | MATEMATHIECKOTO  arl-
JApTHBIX 3aj]a4 B JEHCTBUS OOBEKTOB TPO- | pemieHus mpodeccuo- | mapara, METOI0B aHAJH-
obyactu arpoHOMUN | (pecCHOHATbHON Jesi- | HaTbHBIX ~ 33aJad - [ 3a WU MOJCIHPOBAHMUSI,
C IPUMEHEHUEM MH- | TenbHOCTH M KoTopele | (51.0.32-V.1) TEOPETUYECKOr0 U 3KC-
dbopMaroHHO- WCTIONB3YIOTCS I pe- MEPUMEHTAILHOTO  HC-
KOMMYHHKAITMOHHBIX | IICHUSI TPOPECCHOHATh- CJIEIOBaHUS TPU pelle-
TEXHOJIOTHI HbIX 3agad - (b1.0.32 - HUM  TpodhecCHOoHab-
3.1) HbIX 3amad - (b1.0.32-
H.1)

Ta.

2. MecTo aucuunannbl B crpykrype OITIOIT
Jucuumimna «Du3nka» OTHOCUTCS OTHOCUTCS K 00s13aTeNIbHON YacTH MpOrpaMMbl OakajgaBpua-

3. O0béM AUCHUNJIMHBI U BHABI Y4eOHOI padoThl




OO0BeM IHMCHMIUIMHEI cocTaBigeT 3 3adueTHBIX enuuuinl (3ET), 108 akagemuueckux daca (nma-
nee yacoB). JlUCIUIUIMHA U3ydaeTCs:
— ouHas (popma oOydeHHs BO 2 ceMecTpe;
— 3aouHas ¢opMa oOydeHus Ha 2 Kypce.

3.1. Pacnipenesienne o0beMa JMCUMIIMHBI IO BUAAM Y4eOHOI padoThI

KonuuecTBo 1yacos
Bun yuebHoli paboThl ouHas Gopma 3aouHas popma
o0yueHHs o0yueHHS
KonTtakTHasi pa6ora (Bcero), 48 16
B TOM YHCJIe MPAKTHYECKAs MOJIT0TOBKA
Jlexmuu (JI) 16 8
JlaGopatopusble 3ansartus (JI3) 16 8
[Tpaktrueckue 3ansatus (113) 16
CamocTrosiTejibHasi padora ooyuaromuxcsi (CP) 60 88
KonTtpoJs - 4
Hroro 108 108
3.2. PacnpenesieHue yueOHOTro BpeMeHH IO pa3jejiaM U TeMaM
Ounast popma oOyueHHS
Beero | B TOM 4HCIIE .
No KOHTaKTHas paboTta =
TEMEI HanmenoBanmne pasaciia U TEMbI Sac CP g 8—1
' a1 713 113 =
Pa3nen 1.Mexanuka
1.1 Bgeaenne 6 2 4 X
KunemaTtuka maTepuanbHON TOY-
1.2 P 8 2 2 4 X
KH
MHAMUKa MaTepUaIbHONU TOUKH
1.3 | A P 12 2 2 4 4 x
1 TBEPIIOTO Tea
Mexanudeckue KojeOaHus u
1.4 12 2 4 2 4 X
BOJIHBI
Paznen 2. MonekyinsipHas (u3uka u TEPMOJUHAMHUKA
Mouiex -K K
71 OJICKYJISIPHO-KUHETHYECKasI 4 i 4 X
Teopus UJeabHOTO raza
2.2 M3onporiecchl B razax 4 4 X
2.3 OCHOBBI TEPMOJIUHAMUKHU 8 2 2 4 X
Paznen 3. DnexTpoanHamMuka
3.1 DJIEKTPOCTaTUKA 8 2 2 4 X
3.2 | IlocTostHHBIN JIEKTPUYECKHUI TOK 6 2 4 X
3.3 | MarauTHOE 10JIe ¥ TOK 8 2 2 4 X
3.4 DneKTpOMarHuTHasi UHIYKIHUS 4 4 X
DNEeKTPOMarHUTHEIE KOJICOAHUS U
35 P 4 4 X
BOJIHBI

Pa3nen 4. Ontuka




4.1 | 'eomerpryeckas ONTHUKA 3 2 1 X
4.2 | BorHoBas ontuka 9 2 2 1 4 X
4.3 | KBaHTOBas onTuka 4 4 X
Paznen 5. Atomuast pusuka
5.1 | AtomHas u sipepHas pusnka 8 2 2 4 X
KoHTpoib X X X X X X
OObmast TpyA0eMKOCTh 108 16 16 16 60 X
3aounast popma oOyueHHs
Bcero B TOM 4YHCJIE A
=
Ne HanmenoBanmne pasaciia U TEMbI KOHTAKTHaA pa60Ta % =
TEMBI yac. CP R
JI JI3 113 =
Paznen 1.Mexanunka
1.1 Bsenenue 7 2 5 X
12 Kunemartuka MarepuanbHOM TOU- 5 ) 5 X
KH
aMuKa mMa aJbHOMU K
13 HI/IH“MI/I MaTepUalbHOU TOUKU 7 ’ 5 X
U TBEPJIOTO Tema
Mexanuueckue KoneGaHus u
1.4 7 2 5 X
BOJIHBI
Paznen 2. MonekynispHas pu3uKa U TEPMOAMHAMUKA
71 MonekynsipHO-KUHETHUECKast 5 i 5 «
' TEOpHs UACAIBHOIO raza
2.2 | M3onporeccsl B ra3ax 5 5 X
2.3 OCHOBBI TEPMOJIUHAMUKH 7 2 5 X
Paznen 3. DnexTpoanHamMuka
3.1 DJIEKTPOCTaTUKA 7 2 5 X
3.2 | IIoCTOSAHHBIN NEKTPUUECKUN TOK 5 5 X
3.3 | MarHuTtHOe€ 10JI€ U TOK 5 5 X
34 DJIEKTPOMAarHuTHAsI MHIYKIIHS 5 5 X
DNEeKTPOMarHUTHEIE KOJICOaHUS U
3.5 P 5 5 X
BOJIHBI
Paznen 4. Ontuka
4.1 | 'eomeTpuueckasi ONiTUKa 9 9 X
4.2 | BonHoBas onTHka 7 2 5 X
4.3 | KBa"ToBas onrtuka 5 5 X
Paznen 5. AtomHas gusuka
5.1 | ATtoMHas u saepHas pu3nKa 11 2 9 X
KonTposb 4 X X X X 4
OO611ast TPy A0€MKOCTh 108 8 8 88 4

4. CTpyKTypa M coep:KaHue JMCUUIJIMHbI, BKIOYAK0IIee NPAKTHYECKYI0 TOATOTOBKY

[IpakTrueckas MOATOTOBKA MPHU peaTu3aliK yUeOHBIX MPEIMETOB, KYPCOB, JUCIUIUIHH (MOTY-
Jieit) opraHu3yeTcs MyTeM MPOBEICHUS TPAKTUIECKHUX 3aHATUH, MPAKTUKYMOB, TAOOPATOPHBIX paboT 1
WHBIX aHAJIOTHYHBIX BUJIOB YYEOHOH NEATEIHLHOCTH, MPEAYCMaTPUBAIOIINX yYacTHE OOYyJarONIUXCs B
BBITIOTHEHUH OTJICIBHBIX JJIEMEHTOB PalbOT, CBS3aHHBIX C Oynyiieil mpodeccnoHalIbHON JesTeNbHO-
CTBIO.



HpaKTI/I‘IeCKaSI IIOATOTOBKAa MOXKECT BKJIFOYAThH B C€6$I OTACJIBbHBIC 3aHATHUSA JICKIITMOHHOI'O THUIIA,
KOTOpPBIC TIPEIyCMaTPUBAIOT Mepeaady yueOHoH nHpopMauu 00yJaromuMcst, HeOOXOAMMOM IS TI0-
CJICAYIOIIETO BBIMOJIHEHHS paboT, CBA3aHHBIX ¢ OyayIIel MpoQecCHOHANTBHOMN NesTeTbHOCTBIO.

PexomenayeMbiii 00beM MPaKTUUECKOW MOATOTOBKU (B MPOIIEHTaX OT KOJWYECTBA YacOB KOH-
TaKTHOU pa0OThI) IS MUCIHUILINH, PEATH3YIOIINX:

- yauBepcanbhble komrerenunu (YK) ot 5 1o 15%;
- obmenpodeccuonansubie kommereHuu (OIIK) ot 15 mo 50 %;
- npoeccuonanbubie KomnereHuuu (I1K) ot 20 o 80%.

4.1. ConepxaHue QIMCUUILTAHBI

Pasnea 1. Mexanunka

Kunemaruka. KunemaTtuka nBr>XKeHUs MaTEpUaIbHOM TOUKHM B IpocTpaHcTBe. CrucTema oTcyeTa
u cucreMa koopauHar. Paguyc-Bexkrop. Pasnmoxenue panmyca-BeKTopa IO €AMHUYHBIM opTaM. Ero
Moayib. Tpaektopusa. Bekrop nepemenienus. Cpeansis ckopocTb. MrauoBeHHasi CkopocTh. [Ipoekiuu
BEKTOpa CKOPOCTH Ha KOOpJAMHATHBIE OCH. Pa3inokeHHe BEKTOpa CKOPOCTH MO €JUHUYHBIM OpTaM.
Mopaynpe BEKTOpa CKOPOCTH U €T0 CBA3b ¢ NpoeKUUsAMHU. [1yTh Kak onpeneneHHblil HHTErpaix OT MOAYJIS
BEKTOpa CKOPOCTH.

PaBHOMepHOE IBH)KEHHE. 3aBUCUMOCTh KOOPIWHATHI OT BPEMEHH IIPH PABHOMEPHOM JIBH)KEHUH.
PaBHOyCcKOpeHHOE IBMKEHME. 3aBUCUMOCTh KOOPAMHATHI U CKOPOCTH OT BPEMEHHU IPU PaBHOYCKO-
PEHHOM JBUKEHUMU.

Bekrop yckopeHus u ero Moayib. Pa3oxenue BEKTopa yCKOPEHUS 110 €AMHUYHBIM opTaMm. Llen-
TPOCTPEMUTEIBLHOE U KacaTeabHoe yckopeHus. LleHTp u paanyc KpuBH3HBI TpaekTopuu. BeiBoa ¢op-
MyJI U1 HEHTPOCTPEMUTENBHOIO U KacaTEIbHOTO YCKOPEHUH.

Kunematuka IBM>KEHUS MAaTepUAIBHON TOYKHU MO OKPYXHOCTU. YT0J noBopota. CpeaHss yrio-
Basi CKOPOCTb. MTIHOBEHHasl yIJIOBas CKOpPOCTb. YIJIOBOE YCKOpeHHE. PaBHOMEpHOE IBHKEHHE I10
OKpPY’KHOCTH. 3aBUCHUMOCTbH YTJIa OT BPEMEHH IPU PaBHOMEPHOM JBHkeHUH. [lepuon obpamienus Tou-
KM 110 OKPY’KHOCTH U €T0 CBSI3b C YIJIIOBOM CKOPOCTBIO. PABHOYCKOPEHHOE IBUIKEHHUE 110 OKPYKHOCTH.
3aBHUCHUMOCTbD yTJIa U YTJIOBOM CKOPOCTH OT BPEMEHHU NPY PAaBHOYCKOPEHHOM JBHKEHHUU. BekTop yrio-
BOW CKOPOCTH.

JAnnamuka matepuaiabHoOil ToOYKH. 3akoHbl HbrloTona. Bropoil 3akon HeroTona. Hauanbhbie
ycioBus. Mnynbec. MoMeHT uMmmyiibca. 3aKOH U3MEHEHUSI MOMEHTAa UMITYJIbCA C TEUEHUEM BPEMEHH.
MomeHT cuibl. [leuo cumbl. 3aK0H COXpaHEHU MOMEHTA UMITYJIbCa MaTEPUAIbHON TOYKH.

Pabora mocrosiHHON cuibl. Pabora kak kpuBosiMHEHHBINH uHTerpan. Kuneruueckast sHeprus.
CBs13b npupaIieHus KWHETHYECKOW SHEPTHH ¢ pad0TOM CUiIbl. MOIITHOCTS.

[Tonnas Mexanuyeckasi SHEPrusi. 3aKOH U3MEHEHUS MTOJTHOW MEXaHHUYECKOW IHEPTUU C TEUCHHEM
BpEMEHU. 3aKOH COXPaHEHHMS MOJTHOW MEXaHUYECKOW SHEPTUH.

JAuHaMuKa TBepaoro reina. BpanieHue TBepAOro Teiaa BOKPYI HEIOABUKHOM ocM. MOMEHT UM-
myJibca TBEpAOTro Tena. MoMeHT uHepuuu. OCHOBHOE ypaBHEHUE BPaLIaTEIbHOTO ABUKEHUA. MOMEH-
Thl UHEpLMH NpocThIX Tenl. Teopema Lltelinepa. Ctatuka. Y cioBus paBHOBECHS TBEPAOIO TelA.

Koaebanus. [lepuonnueckue konedbanus. Yacrora. [lepuoa. 'apmonudeckue xosnedanus. Am-
wmryna u ¢aza. Auddepenunansnoe ypaBHeHHE rapMOHMUYECKUX Kojiebanuil. OnpeneneHne aMIuim-
TYbI 1 HaYaIbHOU (pa3bl KosieO0aHU U3 HA9aJbHBIX YCIIOBH.

[pyxunnenii MasTHUK. Cuna ynpyroctu. 3akoH ['yka. DHeprus 1eopMHUpPOBAHHON MPY>KUHBI.
YpaBHeHHE NBMKCHUS TIPYKUHHOTO MasTHUKA. YacToTa KoeOaHU MPYyKUHHOTO MasTHUKA. DHEPTHUs
IIPYXKUHHOTO MAasTHUKA. 3aKOH COXpaHEHUs 3Hepruu. dusnueckuili U1 MaTeMaTHUYECKUH MAsTHHUKH.
YpaBHEHUE IBUKEHUS.

Ob6opotHblii MasTHUK. [IpuBenennas nnuHa $usnyeckoro mastHuka. Llentp kauanus. M3mepe-
HUE YCKOPEHHs CBOOOIHOTO MaeHUSI.

CrnennanbHasi TeOpus OTHOCHUTeNbHOCTH. IIpuHuMn otHocurensHOcTH. IIpuHIMI TOCTOSH-
CTBa cKopocTH cBeTa. [IpocTpancTBo-BpemMsi MuHKOBCKOTO. MupoBas JTuHUS YacTullbl. CBETOBOM KO-
uyc. [IpeoOpaszoBanus Jlopenma. BeiBon npeodpaszoBanuii Jlopenna. MatepBan. CoOCTBEeHHOE BpeMmsl.
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OTHOCHTENBHOCTh BpEMEHU. Bpems ku3HM pacnajarouieiicss snemeHTapHod vactuubl. [lapanoke
osm3HenoB. [IpeoGpa3zoBanust CKOpOCTEH.

Paznen 2. Moaekyasipaasi pu3uka v TepMOIUHAMUKA

Kunernyeckasi Teopusi pABHOBECHOI0 H1eaJbHOr0 raza. Konuenrpamust Mosiekys. OyHKIus
pacrpenieieHlsl MOJIEKYJI B TPOCTPAHCTBE U MO cKopocTaMm. Cpennue ckopoctu. [laBnenue raza. [Ipu-
ONMMKEHHOE BBIPAXKEHUE JIJIsi CPETHETO YHCIA YIapOB MOJIEKYJ O CTeHKY. CBsI3b IaBICHUS CO CPEIHUM
3HAQ4YEHHEM KBaJIpaTa CKOPOCTH MOJIEKYJIbl. OCHOBHOE YypaBHEHHE KHHETHYECKOW Teopuu rasza Pacnpe-
neixenue Makcsemia — bonbiiMaHa.

TepmoauHaMuKa uaeaJbHOro raza. Moaps BemectBa. Yucino ABoraapo. MonsipHas macca.
VYpaBHEeHHE COCTOSTHUSA UI€aTbHOTO ra3a. 3akoH [lanprona. CpeaHsisi sHEpTUsl MOJIEKYJIbl. BHyTpeHHsIs
SHEprus uaecalbHOTO rasza. Mzoxopudeckuii mporecc. TermmoeMKOCTh UI€AIbHOTO ra3a MpU MOCTOSH-
HOM oObeme. Umcno creneHeld cBoOoabl Mojekyibl. PaBHopacnpenenenue sHepruu [1O crenensm
cB0oOObI. M300apuueckuii mporecc. TemioeMKoCcTh UACTBbHOTO Ta3a MPH MOCTOSIHHOM JaBJICHUH.
N3otepmuueckuil nmpouecc. AnuadaTHUecKuil mpoiecc. DHTPOIUS UACATBHOTO Traza. DHTPONHS He-
aIBHOIO ra3a U BTOPOE HA4ajI0 TEPMOANHAMUKH.

SBienus mepeHoca B ra3ax. HepaBHOBeCHbIE COCTOSIHMS Ta3a. JIOKaJlbHOE TEPMOAMHAMMYE-
ckoe paBHoBecue. CpenHsis ATMHA CBOOOIHOro mMpodera MoyeKyibl. [ITOTHOCTh MOTOKA MOJIEKYII.
Huddyzus razos. 3akon Ouka. Koapduuuent nuddysuu. Beiog 3akona @uka. YpasHenue nudpdy-
3uM. Bszkocts ra3oB. 3akoH Heiotona. Koaddumuent Bsa3koctu. BeiBoa 3akona HeroToHa 17151 CHITHI
BsI3KOTO TpeHus. TermmonpoBogHOCTh ra30B. 3akoH Dypee. KoadduimeHT TenmonpoBoHOCTH.

PeanbHble razpl. MexxMoJIeKyIsIpHOE B3auMozciicTBue. YpaBHeHue Ban-mep-Baambca. O6oc-
HOBaHHE ypaBHeHUs BaH-nep-Baansca. BHyTpeHHs SHEpIUs peaabHOro rasa.

Pa3nes 3. DiieKTpU4ecTBO 1 MATHETU3M

IHocTosiHHOE 3JIeKTPHYECKOe 110JIe B BAKYyMe. DJIIEMEHTApHbBIE YACTHUIIbI, UMEIOIINE 3JIEKTPU-
YeCKUI 3apsil. DJIEMEHTapHbIM 3JIEKTPUUECKUM 3apsj. 3aKOH COXpaHEHMs 3apsja HM30JUpPOBaHHOU
MAaKpOCKOIMYECKON CHUCTEMBI. B3anMoieiicTBHE NBYX TOUEUHBIX 3apsanoB. Cuiia Bzaumozernctaus. [1o-
TEHLMAIbHAsI DHEPIUs B3aUMOJCIHCTBUE JIBYX TOYEUHBIX 3apsaoB. JlelicTBHE CHUCTEMBI 3apsSKEHHBIX
YacTHI[ Ha MPOOHBIN 3apsia. 3akoH KynoHa ¥ MpUHIMI Cyneprno3uiui. HanpsykeHHOCTh AJIeKTpHYe-
ckoro nois. 3akoH KynoHa um nmpuHIUI CyNepno3uIMU U1 HanpsbkeHHOCTH. IloTeHnman anektpuye-
ckoro nojs. 3akoH KyiioHa n npuHIMN cyneprno3unuu g noreHnuana. COOTHOIIEHUE, CBA3BIBAIO-
111e€ HaIllPsHDKEHHOCTD MOl U TOTeHHal. ['paqueHT noTeHuuana.

Pabora mpu mepemenieHNH 3apsga B MOCTOSHHOM 3JieKTpuueckoM mnosne. Lupkynsiuust BekTopa
HaIpPsDKEHHOCTH MOCTOSIHHOTO 3JIEKTpUYECKOro mojs. CHUIIOBbIE JMHUM M 3KBUIIOTEHLMAJIbHBIE I1O-
BepxHOCTH. [IOTOK BEKTOpa HANPSKEHHOCTU 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
mnHApa. OCHOBHBIE ypaBHEHMS JIEKTPOCTATUKY B MHTETPAIbHON (hopme.

DJIEKTPUUYECKUIN JTUTIONb U CO3JaBAEMOE UM BJIEKTPUYECKOE IMOJIe. DIEKTPUUECKOE MOJIe TOUeU-
HOTO unois. BeiBoa Gpopmyit 1uis HaNpspDKEHHOCTH MO M MMOTEHIUANIA. DJISKTPUIECKUNA MOMEHT JH-
TOJIS1.

DJIeKTpHYecKoe MmoJje B JM3jeKTpuKax. [loaspHbie 1 HENOIApHBIE MOJIEKYJIbl. DIEKTPUUECKUN
MOMEHT MOJIEKYJIbI. JIUI0Ib BO BHEITHEM JJIEKTPHUYECKOM I10JIE.

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

IIpoBOAHUKH B MOCTOSIHHOM JIEKTPH4YeCKOM moJje. Hocurenu aieKTpuiyeckoro Toka. JJeK-
TpocTaTndeckass MHAyKuus. MHaynupoBaHHble 3apsasl. PacnpeneneHue 3apsioB B U30JIMPOBAHHOM
npoBoAHuKe. [loBepxHOCTHAs IUIOTHOCTH 3apsiaa. IlocTosIHHOE 37IeKTpUYecKoe IoJie 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. EMkxocts konzeHcaTopa. [lnmockuii konneHcarop. Beioa popmy-
JIbl 111 EMKOCTH INIOCKOI'O KOHJIEHCATOPa, 3allOJIHEHHOTO OJHOPOIHBIM JHUAJIEKTPUKOM. DHEpPrus 3a-
PSKEHHOTO KOHJACHcaTopa. BeiBoj (GopMyInbl [Uisi SHEPTUU 3apsDKEHHOTO KOHJEHCATopa. DHEprus
3JEKTPUYECKOTO NOJIS B INIOCKOM KOHJeHcaTope. [InoTHocTh sHeprun. CoeTMHEHNs] KOHAEHCATOPOB.

DileKTprYecKkui TOK. TOK MPOBOIMMOCTH M KOHBEKTUBHBIN TOK. BekTop minoTHocTH Toka. Cu-
7a Toka. BeiBog (opmysibl, CBSI3bIBaIOIIECH IUIOTHOCTh TOKA M CPEAHIOI0 CKOPOCTh HOCHUTENEH TOoKa.
3aKoH coxpaHeHUs 3apsaa. BeIBoJ ypaBHEHUs HeNpepbIBHOCTU. 3akoH OMa sl ydacTKa [enu B Aud-
(dbepeHManbHON 1 MHTErpaabHON GopMax. BeiBox 3akona Oma miia ydactka mnenu. CoeTMHEeHUs Tpo-
BOAHHUKOB. [ITOTHOCTh KOHBEKTHBHOTO TOKa B 3apsHKEHHOM IIVUIMHIpPE, BPALIAIOMIEMCs] BOKPYT COO-
CTBEHHOU OCH.

Croponnue cuibl. PaboTra CTOPOHHHMX CHJI MU MEPEHOCE HOCHUTENS TOKA. DJIEKTPOJIBHKYIIAs
cuia. HanpsokeHue Ha HEOHOPOJIHOM y4yacTKe 1enu. 3akoH OMa 111 HEOJTHOPOIHOTO YYacTKa LEMH.
3akon Oma s nonHoit nenu. [IpaBuna Kupxroda u npumep ux npumenenus. 3akon /xoyms — Jlen-
na B nuddepeHuanbHOl U MHTErpasibHON Qopmax. MOIIHOCTh TOKAa W yJelbHas MOIIHOCTb TOKa.
BriBox 3akoH Jlxkoyns — Jlenna.

Llemnp, cocrosinias U3 KOHAEHCATOPA U MTPOBOJIHUKA. 3aBUCUMOCTh OT BPEMEHH TOKA B LIENU U 3a-
psiza Ha KOHAEHcaTope. 3ajadya 0 TOKE YTEUKU KOHAEHCATopa.

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

[ToToK M HUpPKyHAUS BEKTOpa MarHUTHOM MHAYKUMU. OCHOBHBIE YPAaBHEHUS TEOPUH MOCTOSH-
HOT'O MarHUTHOTO TIOJI B MHTETpabHOM Gopme. MarHuTHOE 1ojie OECKOHEYHO UIMHHOTO COJICHOUA.
MaruuTHO€E moJie mpsAMOro Toka. BzaumoselictBue TokoB. MarHUTHOE MoJie 3aps>KEHHOTO HMJIMHPA,
BpAIAIOIIErocsi BOKPYT COOCTBEHHOM ocH. OmnpeneneHue euHULBI cruilbl Toka B cucreme CH. Borumc-
JIEHUS JICKTPUYECKOM M MarHUTHOM MOCTOSTHHBIX. X CBS3b cO ckopocThio cBeTa. BriBoa muddepen-
LIUATBHBIX YPAaBHEHUN TEOPUH MOCTOSSHHOTO MAarHUTHOTO MOJISI.

JeiicTBMe MArHUTHOIO MOJIA HA 3apsiibl MU TOKU. MarHutHoe noje. MarouTHas MHAYKIHUS.
CuiioBble muHUK MarHuTHOro nosist. Cuna Jlopenua. JIBuxenue 3apsikeHHOM 4acTHUIBI B OJTHOPOHOM
Y TIOCTOSSHHOM MarHUTHOM IToJie. BBIBOJ ypaBHEHUI ABMKEHUS U UX pelieHue. /[BH>KeHHe BIOJIb CH-
JIOBO JUHMHU. [[BUKEHME 1O OKPY>KHOCTH. 3aBUCUMOCTb pajilyca OKPY>KHOCTH OT CKOPOCTH JIBHIKeE-
HHS 4acTUIIbl. J[BrKeHue Mo BUHTOBOM auHuM. [llar u paauyc BUHTOBOM JUHHH. J[BUKEHUE 3apsiKEH-
HOM YacCTHIIBI B DJIEKTPUYECKOM M MarHUTHOM MoJisix. Dddekr Xomna. OnpenencHue OTHOLMICHUS 3a-
psiia JIEKTPOHA K €r0 Macce METOJIOM MarHeTpoHa.

JleiicTBrEe MarHUTHOTO MOJIs1 HAa MPOBOJHUK ¢ TOKOM. Cuna Amnepa. KoHTyp ¢ TOKOM B MarHur-
HOM 10Jie. MarHUTHBI MOMEHT.

DJIeKTPOMArHUTHAasi MHAYKIUA. MaroHuTHbIA MOTOK Yepe3 MOBEPXHOCTh, HATAHYTYIO Ha KOH-
Typ. 3akoH Dapanes u npaBwio JIeHa. DIeKTpOABHXKYIAs cujla MHAYyKIUU. 3akoH dapanest u coot-
BETCTBYIOIIEE €My ypaBHeHHE MakcBemia. DJIeKTPOJBIKYIIas Cujia B MPOBOJHUKE, JBHXKYILIEMCS B
MarHuTHOM noJjie. CaMOMHAYKIUS. DNEKTPOABIKYIIAs CHJIa CAMOMHAYKIMU. MTHAYKTUBHOCTh KOHTY-
pa. Llens, cocrosiasi U3 MPOBOJIOYHOM KAaTyIIKH M MPOBOJHUKA. 3aBUCUMOCTb CUJIBI TOKA B LIEMH OT
BPEMEHH. DHEPrus MAarHUTHOIO MOJIs B KaTrylmke. BuxpeBoe anekTpuueckoe noje B coneHoune. MH-
OYKTUBHOCTb COJIEHOMJIA. DHEPrUsi MarHUTHOTO IOJIsI B 3alI0JJHEHHOM BELIECTBOM coJieHouze. 11noT-
HOCTb HEPTUH MarHuTHOTO 1noJjisa. Toku Pyko.

DJIeKTPOMArHUTHBIe KojedaHus. ['apmonnueckue konedanusi. KonmebaTenbHblii KOHTYp, CO-
CTOSAILIUI U3 KOHAEHCATOpa U KaTyIIKH MHIYKTUBHOCTU. BBIBO/ ypaBHeHUs KojeOaHUN HaNpsLKEHUs
Ha 00KIJIaJIKax KOHACHCATOpa. 3aBUCHMOCTH OT BPEMEHHU CUJIBI TOKA B KOHTYPE, HAMIPSIKCHUS U 3apsaa
Ha oOKkJagkax KoHaeHcaTopa. Yactora konebanmit. @opmyna Tomcona. DHeprusi Koyie0aTeIbHOTO
KOHTYpa. 3aKOH COXPaHEHUs SHEPTUH.

DJIeKTPOMArHuTHOE moJie. YpaBHeHUs MakcBeiia B HMHTErpaibHOW M nuddepeHImanbHoMl
dopmax. [TnotHOCTH TOKa cMmemieHus. Bekrop YMona — Iloiitunra.



Pa3nea 4. Ontuka

BoJsiHoBas onTuka

HNuTepdepenuus. CroxxeHre BOJIH U KOJIeOaHUNA. AMIUTUTYa CyMMBI IBYX TapMOHHYECKUX KO-
nebanuii. UarencuBHoCcTh. KorepentHocTh. MHTEpdEepeHnus cBeTa OT AByX TOUYCYHBIX HCTOYHUKOB.
WutepdepenimonHas kapTuHa. PacnpeneneHre WHTEHCHBHOCTH CBeTa Ha »KpaHe. MHTepdepeHuus
IBYX IUIOCKUX BOJIH. MIHTepdepeHLns cBeTa B TOHKHX IUleHKax. MHTepdepomMeTpsl.

Judpaxuus. [Tpunmun [olirenca — @peHens U npuHUKN cyneprno3uiuy. ['padpudeckuit MeTos
CJIOKEHUS TapMOHMYECKHX KojieOaHui. J{udpakius cBera Ha KpyriaoMm OoTBepcTUHU. 30HBI Dpenens.
Hudpaxius csera Ha nucke. Judpakuus Opaynropepa. Audpaxmus ceera Ha menu. Judpakunon-
Has pemeTka. JudpakunonHas pemierka Kak CleKTpaabHbIi Mproop.

Ioasipu3anms cBera. DINIMNTHYECKAs U JUHEHHAs MOJISpU3ALMS dJIEKTPOMAarHUTHON BOJIHBL.
Bounna, monsipuzoBanHas 1o kpyry. EcTecTBeHHBIN, TOJSIPU30BAHHBIN U YaCTUYHO MOJISPU30BAHHBIN
ceT. Crenenp noispusanuu. Ilonspusanus cBera npu OTpaKEHUU U IpeIoMieHUH. YTou bprocrepa.
[Tonstpu3anus cBeTa IpH JBOMHOM JydenperaomiieHnd. 3akoH Mamoca. HTepdepeHIus moispru3o-
BAHHBIX JIy4EH.

KBanToBas ontuka

TeniioBoe u3iaydeHue. B3aumonelcTBUE H3IIYy4EHHUS C BEIIECTBOM M €0 XapaKTEPUCTUKHU.
DHepreTuveckas cBeTUMOCTh. McmyckarenbHas ciocooHocTh. [lormomarenpHas cnocoOHocTh. OcBe-
LIEHHOCTh IIOBEPXHOCTH M30TPOMHBIM H3IyueHUeM. [II0THOCTh 3HEeprun M3iydeHus. 3aKOHbl paBHO-
BECHOT'O TEIUIOBOTO M3nydeHus. 3akoH Kupxroda. @opmyna [lnanka. 3akon Credana — bonapimana.
3akoH cMmenieHus: Buna.

DotoHbl. DoToHBl. UMnynse 1 3HEprusa ¢otona. dorodddext. BoaprammnepHas xapakTepucTH-
Ka BaKkyyMHOTo (otosnemenTta. 3akoHsl ¢porodddexra. TopMO3HOE PEHTIEHOBCKOE M3NydeHHe. D-
¢dext Komnrona. /laBnenue ceera. OnbiThl JleOeneBa. JlaBnenue mydka cBera.

Paznen S. Atomuas puzuka

Boposckas Teopust atoma. Criektp usnyueHus aroma Bojgoponaa. @opmyna banbsmepa. [Inane-
TapHas monenb atoma. OnbeiTel @panka u ['epuia. Teopus Bomopoaonomodonoro nona. I[locrynarer bo-
pa. CxopocTh 1 panuyc opOuTHI nneKkTpoHa. CHeKTp SHEprHid 3JeKTpoHa. Y poBHU 3Hepruu. Mcmycka-
HUE U MOTJIOIIEHNE CBETA ATOMOM.

OcHoBBI KBaHTOBO#HI MexaHMkHM. KopmyckyisipHO-BOJIHOBOM nayanu3M. Bosnbl ne Bpoitns.
®opmynsl 1e bpoins. Iudpakmius 31eKTpOHOB M HEHTPOHOB B KpucTautax. BomHoBas QyHKIUS | ee
cmbici. YpaBHenue lIpenunrepa. Bonna ne bpoiins kak pemenue ypasHenue lllpenunrepa st cBo-
0omHOM yacTuibl. HeompeneaeHHOCTH KOOPAUHATH U UMITyJIbca. COOTHOIIIEHUE HEOTIPEACIICHHOCTEH.
VYpasuenue Lllpeaunrepa 1uist cralmoOHAPHBIX COCTOSIHUM. CIIEKTp YHEPTHM.

Crtpoenue aToma. ATOM BOAOpPOJa B KBAaHTOBOM MexaHUKe. CIEKTp SHEPruid AJIeKTpOHA. DHEp-
reTuyeckue ypoBHHU. [loTeHIMaNbI BO30YKIACHHUS 1 MOHU3alMU aroma. [IpocTpaHCTBEHHOE KBaHTOBA-
Hue. KBantoBeie uncia. CpaBaenue ¢ teopueit bopa. 'mpomarautHoe otHomeHue. CiuH 3J1€KTPOHA.
MHOTr03JIeKTpOHHBIE aTOMBI. DJEKTPOHHbIE KOHGUrypamuu. llepmoauueckas cuctemMa >JIEMEHTOB
MenneneeBa. DnekTpoHHbIE 0007109kH U ciou. [Ipunamun [laymm. Oneir [lTeprna u 'epnaxa. Dddexr
3eeMaHa.

®u3uka aToMHOro siapa. CoctaB U XapaKTEPUCTUKU aTOMHBIX sjep. CaMOonmpou3BOJIbHBIN pac-
4] 4YacTULBL. Y CIIOBUE CaMOIPOU3BOJIBHOIO pacnaaa. JHEprus cBA3MU. Y AenbpHas sHeprus cpssu. Ka-
nenbHasi MoJenb siapa. BeiBon Gopmybl, onuchBaroiel 3aBUCUMOCTh yAE€TbHOM SHEPTUU CBSI3U OT
MaccoBOro yucia. PainoakTMBHOCTh. 3aKOH paJMOAKTUBHOIO pacnaja. SaepHble peakiuu.

4.2. Conep:xaHue JeKIuii

Ounas dhopma oOydeHust
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Kpartkoe conepsxanue nekium

KommmuectBo
JaCoOR

[TpakTnye-
CKasl IOJIro-

BBenenune. Knnemaruka matepuajibHOM TOYKH U BPalaTeJILHOIO IBHKe-
HHS.

[Tpenmet u 3amaun Kypca ¢puszuku. Pusnka Kak OCHOBA €CTECTBEHHOHAYYHBIX
3HaHu#. CBs3b (PU3HUKH C CENbCKOXO3AHCTBEHHBIM MPOU3BOACTBOM. Ponb  ¢u-
3WKH B OXpaHe OKpYykaromien cpeasl. CTpyKTypa Kypca pu3nuKu.
MexaHnuyeckoe JABUKEHUE U €r0 OTHOCUTENBHOCTh. llepemelieHne U mMmyTb.
CxopocTh, yckopeHue. PaBHoMeEpHOE MPSIMOJIMHENHOE ABUKEHUE. PaBHOYCKO-
pEHHOE MPSMOJIMHEHHOE NBM)XEHHE. YTIOBOE NEpPEMEIICHHUE, YTIoBas CKO-
pOCTb, YIJIOBOE yCKOpeHHe. PaBHOMEpHOE MpSMOJIMHEHHOE ABUKEHUE. PaB-
HOYCKOPEHHOE BpallaTesIbHOE JBUKEHUE

[\

JAuHaMuKa MaTepraabHOM TOYKH U BPalIaTeJIbHOI0 ABHKEHHS.

3axonsl HeroToHa. B3aumogeiicTBue ten uepes nose. Buabl cuin B MeEXaHuUKe.
Ounctka ceMstH o Kod(pPUIMeHTy TpeHusl.

[TonsTne MmoMeHTa cuiibl. MOMEHT MHEPLIMK U MOMEHT UMITYJIbCA TBEPJAOTO
tena. I 3akon HeroToHa /15 BpamaTenbHOro ABMxkKeHus. Kunernueckas suep-
rust. Teopema IlIteiinepa. @opmyiel paboThl, MOITHOCTH. CBsI3b pabOTHI C KH-
Hetnueckol 11nepruneii. CpaBHEHHE MOCTYNATEIBHOTO U BPAIIATEILHOTO
JIBUKEHHUSI 10 KHHEMAaTHKE, JUHAMUKE, 3aKOHAM COXPAHEHHUS.

Mexannuyeckue KoJe0aHUsA M BOJIHBI. [ apMOHHMYECKUE KOJIeOaHUs U UX Ta-
pametrpsl. CMelieHne, CKOpoCTb, YCKOPEHHE MPU TapMOHHUYECKOM  KoJeba-
TEeTLHOM JABWXeHUU. [1oiTHast S5HEpTUs TapMOHUYECKHUX KoJieOaHui. MasTHUKH
(MpYXUHHBIA, (QU3MUYECKUH, MaTeMaTW4decKwii). YTpyrue TrapMOHHUYECKHE
BOJIHBI (YpaBHEHHE BOJIHBI, (Da30Basi CKOPOCTb, UIMHA BOJHBI, BOJTHOBOE YKC-
J10).

OcHoBbl TepmoauHamMuku. [lepBoe Hawano TepmoamHamuiku. [Ipumenenue
[lepBoro 3akoHa TEPMOAMHAMHUKHU K pa3lIUYHBIMH3OIIpoIieccaM. AnuabaTHBIN
nponecc. [Hukn Kapno. KII/] TennoBoi MamuHbI.

DJIEKTPOCTATHKA. 3aKOH B3aUMOJIECHCTBUS 3apsiioB. DJIEKTPUUYECKOE IOJIE U
€ro xapakTepucTuku. PaboTa 1o nepemenieHuo 3apsaaa B 3JIEKTPUIECKOM I10-
ae.

MarnuTHOe moJie ¥ TOK. MarHutHoe 1moJie, €ro CBOMCTBA U XapaKTEPUCTUKH.
3akon Ammepa. Cuna Jlopenna. BrnusHue MarHUTHOTO TMOJs Ha OWoJoruye-
CKHE€ OOBEKTHI.

I'eomerpnyeckass ¥ BOJIHOBasi onTHKa. OTpakeHHE, MPEIOMIICHHUE, HOIIIO-
menue ceera. [ucnepcus cBera. MHTepdepennus ceera. Judpaxmus csera.
[Tonsipuzanus ceera.

ATtomHasn u sinepHasi pusuka. Ctpoenue aroma. OmbiT Pezepdopna. Kanro-
Bble noctyaaTtel bopa. Mozgens aroma Bogopoaa o bopy. Ctpoenue aToMHOTO
saapa. PannoakTUBHOCTh. 3aKOH paguMOaKTUBHOrO pacnaga. EcTecTBeHHas u
MCKYCCTBEHHAs paJINOAKTUBHOCTb. SIJIEpHbIE PEaKIIUHU.

Hroro
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1. BBenenue. KunemaTtuka mMaTepHajibHON TOYKH M BPAIIATEILHOIO JBH- 2
JKeHHUSI.
[IpenmMer u 3agaun Kypca Gusnku. Ousnka Kak OCHOBA €CTECTBEHHOHAYUYHBIX
3HaHuil. CBsA3b (PU3MKH C CETBCKOXO03SICTBEHHBIM IPOU3BOJICTBOM. Ponb  ¢u-
3UKH B OXpaHe OKpY KaroIiei cpeapl. CTpyKTypa Kypca (pU3HKH. +
MexaHnueckoe ABM)KEHHE M €r0 OTHOCUTENIBHOCTh. llepeMmerienue u myTsh.
CxopocTh, yckopeHue. PaBHOMEpHOE NpAMOJUHENHOE BUXKEHHE. PaBHO-
YCKOPEHHOE NPSIMOJIMHEMHOE NBMKEHHUE. YTJIOBOE IEPEMEIIEHUE, YIIoBas
CKOPOCTb, YTJIOBOE YCKOpeHHe. PaBHOMEpHOE NpPSIMOJMHENWHOE IBUKECHHE.
PaBHOYCKOpEHHOE BpalaTeabHOE ABUKECHUE
2. OcHoBbl TepMoanHamuku. [lepBoe Hayano tepmonuHamuku. [Ipumenenue | 2
[TepBoro 3akoHa TEPMOJUHAMUKH K Pa3IMYHBIMHU3OIIpoIieccaM. AnnabaTHBIN +
npouecc. [Hukn Kapno. KI1/] TeryoBoi MalHsbI.
3. DJIEKTPOCTATHKA. 3aKOH B3aUMOJICHCTBUS 3apsAA0B. DJIEKTPUYECKOE Moie U | 2
€ro xapakTepucTHKu. PaboTa mo nepemenieHuo 3apsiia B IEKTPUUECKOM T10- +
ze.
4. ATtomHuasi u sinepHas ¢pusuka. Crpoenue aroma. Onbeit Pesepdpopna. Kean- | 2
ToBBIE NIOocTys1aThl bopa. Moaens atoma Bonopoaa o bopy. Ctpoenue arom- +
HOro sapa. PaagmoakTMBHOCTh. 3aKOH paguOaKTUBHOrO pacnaga. EctecTBeH-
Has U UCKYCCTBEHHAsl PaIMOAKTUBHOCTb. SIIEpHbIC PeaKIIUU.
Hroro 8110%
4.3. Conepxanue JJa00PATOPHBIX 3aHATHI
Ounas dhopma oOydeHust
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BBoausbiii uncrpykrax no Th. Onpeznenenue norpemHocTed nsmepennii. Omnpe-
JieJIeHHEe TUIOTHOCTH TeJI IPAaBUIILHON reoMeTpruiecKoil (popMel

M3ydyeHne rapMOHHYECKHUX KOJI€OaHHH ¢ MOMOIIbIO NPYKHMHHOTO MasiTHUKA

N3yuyeHue 3aKkoHa COXpaHEHMsI U IPEBPALLIEHUS] S3HEPTUU

OnpeneneHre MOMEHTA HHEPIMH METOIOM KPYTHIIbHBIX KOJIeOaHuH

OHpCI[CJ'IeHI/Ie SKBHUBAJICHTHOI'O COIIPOTHUBJICHUS IIPH ITOCICAOBATCIIEHOM U ITapai-
JICJIbBHOM COCIMHCHMAX

Onpenenenne Moy FOHra metomom aedopmanmu u3rudoa

Omnpenenenne Gokyca U ONTHYECKON CHIIBI COOMPAIONICH M pacCeUBAIOIICH JTHH3BI

S e A O e Bl

W3yuenue sBneHUs TUPPAKIUU U U3MEPEHUE [UTHHBI CBETOBOM BOJIHBI C TIOMO-
1IbI0 TUPPaKIMOHHON PeMIETKU
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3aounHas popma oOydeHHS




) 3
= | 58
Ne . 83| 2¢
HaumenoBanue 1ab0paTOpHBIX 3aHITHIA Z3| 5o
n/n E 5| £ &
S &g
=
1 BBonnsiii nactpykrax no Th. Onpenenenue norpemnoctell uamepenuii. Onpe- ’ +
" | JesieHue TUIOTHOCTH TeJl IPaBUIIbHOM reoMeTpruecKoi hopMbl
2. | M3yvyeHne rapMOHHYECKUX KOJICOAHHI ¢ TOMOIIBIO MPYKHHHOTO MasiTHUKA 2 +
3. | M3ydeHue 3aK0Ha COXpAHEHUS U MPEBPAIICHUs SHEPTUH 2 +
4 Nzyuenwue srneHus AUpakuy U U3MEPEHHUE ITTMHBI CBETOBOM BOJIHBI C TTIOMO- ’ N
" | mpro MU paKIMOHHON PEMIETKH
Hroro | 8 | 20%
4.4. ConepxxaHue NPaKTUYECKUX 3aHATHI
Ounast popma oOydeHHS
=
2 g g
= O m
Ne . 88| £°8
HaumeHnoBaHue MpakTUYECKUX 3aHATUN 22| Eo
n/m E 5| 2=
g | E¢
=
1. | KunemMaruka npsiMOJIMHEHHOTO IBUKEHUSI MAaTEPUATIbHOM TOYKHU 2 +
2. | JlunaMuKa JBYOKEHUS TEJI 10 HAKJIOHHOM MJIOCKOCTH 2 +
3 JlnHamuKa IBUKEHUS CBSI3aHHBIX TEJl HUTHIO, IEPEKMHYTON Yepe3 HEBECOMBIi ’ +
" | 670K.
4. | Kunemaruka 1 TMHAMUKA TAPMOHHYECKUX KOJIeOaHUN 2 +
5. | IlepBbIii 3aKOH TEPMOJMHAMHUKH M €70 MPUMEHEHHUE K PA3TUNIHBIMH30MPOIIECCaM 2 +
6. | DnekTpocTaTHKa 2 +
7. | Ontuka 2 +
8. | SlnepHas dusuka 2 +
HUroro | 16 | 20%
3aounas popma oOyueHUs
[IpakTHueckue 3aHATHS HE IPETyCMOTPEHBI YUEOHBIM TJIaHOM
4.5. Buabl u coaep:kaHue caMOCTOATEJIbHON padoThl 00y4yaomuxcst
4.5.1. Bunsl caMOCTOSATENBbHOM pabOThI 00y4atOIHXCs
KonunuecTBo yacos
Bupl caMOCTOATENBHOM PaOOTHI 00YYAOIIHXCS ouHas popMma | 3ao0uyHas popma
o0yueHHs o0yueHHs
[ToaroroBka K JJaOOPaTOPHBIM 3aHATHSM U K 3alTUTE JIAOOPATOPHBIX 7 27
pabort
BrimonHenne KOHTPOIBHOM pabOTHI _ 27
CaMOCTOSITETbHOE U3YUEHUE OTACIBHBIX TEM U BOIIPOCOB 27 28
IToaroTroBka K NpOMEKYTOYHOMN aTTeCTalluU 6 6
Hroro 60 88
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4.5.2. ConepxaHue caMOCTOSTEIIbHONW PabOThI 00yJarOIIHXCS

o/t

HaunmenoBanue TeM 1 BOpocoB

Kunernyeckasi Teopusi paBHOBECHOI0 HAeaJbHOro rasa. Konuen-
Tpauust MoJieKys. OYHKIHS pacrpeeleHus] MOJIEKYJl MPOCTPaHCTBE
uno ckopoctsiM. Cpennue ckopoctu. [laBnenue rasza. [IpuGmmken-
HOE BBIP@XEHHE JUJISI CPEIHEro YHuCla YyIAapOoB MOJIEKYJ O CTEHKY.
CBsi3b JaBJIEHHSI CO CPEJHUM 3HAYECHUEM KBaJpara CKOPOCTH MOJe-
KyJibl. OCHOBHOE ypaBHEHHE KMHETHYECKOW Teopuu rasza Pacrnpene-
sneHue Makcsena — bonbiiMana.

TepmoauHaMuKa ujaeajabHOro rasa. Moap BemectBa. Yucno ABo-
raapo. MossipHast Macca. YpaBHEHUE COCTOSIHUS HACAIBHOIO Trasa.
3akoH JlanbToHa. CpenHsisi SHEPrUsi MOJIEKYJbl. BHYyTpeHHSI 3HEpTrUst
uaeanpHoro raza. Mzoxopuueckuid nporecc. TemioeMKoCTh uaeaib-
HOTO rasza IpH MOCTOSSHHOM oObeMe. YUHCIIo cTerneHei cBoOOIbI MO-
nexynbl. PaBHopacnpenenenue sHeprum I1O cremeHsiM cBOOOJBI.
N3o0apuveckuii mpoiiecc. TemioeMKOCTh HACATbHOTO Ta3a MpH I0-
CTOSIHHOM JaBjeHuu. M3oTepmuueckuii mpouecc. Annadarnyeckui
Mpouecc. DHTPOINUS HACATBHOTO Ta3a. DHTPOIUS HUIICATBHOTO Tas3a
Y BTOPOE€ HAa4yaJlo TEPMOJIUHAMUKHU.

OnexkTpuyeckuii Tok. Cuna Toka. BeiBog GpopMyibl, CBA3BIBAIOIICH
IUIOTHOCTh TOKA M CPEJHIOI0 CKOPOCTh HOCUTENEH TOKA. 3aKOH COXpa-
HeHus 3apsaa.CoenHeHus MPOBOAHUKOB. [ITOTHOCTH KOHBEKTUBHOTO
TOKa B 3apsSHKCHHOM IWUIMHJPE, BPAIAIOMIEMCsl BOKPYT COOCTBEHHOU
ocu. CtoponHue cuibl. PaboTa CTOPOHHUX CHJI TIPH TIEPEHOCE HOCH-
TeNsl TOKA. DJIEKTpoABWXKYyIIas cuia. HanpspkeHne Ha HEOIHOPOAHOM
yyacTke nenu. 3akoH Oma s mojJHOW uend. MONIHOCTh TOKa
1 yACJIbHAd MOIIHOCTH TOKaA.

JeiicTBMe MATHUTHOIO MOJIAA HA 3apsiibl M TOKU. MarHuTHoe moJie.
MarnutHas uHAyKus. CuioBble JTUHUM MarHuTHoro mosst. Cuna
Jlopenua. JIBuxkeHHe  3apsOKEHHOW  YacTHULBI B OJHOPOJHOM
Y TIOCTOSSHHOM MarHUTHOM Tiojie. J[BHkeHue B0JIb CHUJIOBOM JIMHUH.
JIB>KeHHUE 10 OKPY>KHOCTH. 3aBHCHUMOCTh pajguyca OKPYKHOCTH
OT CKOPOCTH JIBM>KCHMSI 4acTHI[bl. J[BMKEHUE 1O BUHTOBOW JIMHUM.
[Ilar u paaguyc BUHTOBON JWHHH. J[BU)KEHHUE 3apsSKEHHOW YaCTHUIIbI
B AJICKTPUYECKOM W MAarHUTHOM mojisx. OnpeneneHue OTHOIICHUS
3apsjia 3JEKTPOHA K €r0 Macce METOJI0M MarHeTpoHa. JlelicTBue mar-
HHUTHOT'O TIOJIS

Ha NpoBOJHUK Cc TokoM. Cumima  Awmmnepa. KoHTyp ¢ Tokom
B MarHMTHOM Iojie. MaruuTHLEIA MOMEHT.

OcHOBBI KBAaHTOBOM MexXaHUKH. KopmyCKynsipHO-BOJIHOBOM ya-
mu3M. Bonner e bpoitnsa. @opmynst ne bpoiins. Jdudpakuus smex-
TPOHOB ¥ HEUTPOHOB B KpUCTa/lIaX. BonHoBast GyHKIUS U €€ CMBICIL.
VYpasuenue [lIpenunrepa. Bosna ne bpoitns kak penieHue ypaBHEHUE
[penunrepa mist cBoOoAHOM yacTuIibl. HeompeaeneHHOCTH KOOpIu-
HaThl U uMnysbca. COOTHONIEHUE HEOMpeNIeIeHHOCTEH. YpaBHEHHE

KommuectBo
qacoB
3a04Hast
ouHas hopma (bopva
0o0y4eHHs Y-
12 17
12 17
12 18
12 18
12 18
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[lIpenuHrepa s cTalMOHapHBIX COCTOSHUN. CIIEKTp SHEPTrUi.

HToro 60 88

S. YueOHO-MeTOAUYeCcKOe o0ecnedeHrne CaMOCTOATEIbHOI PadoThl 00y4al0IIMXCs

YyebHOo-MeToanUeckue pa3padoTku umerorcs B Hayunoi6uOmmoreke ®I'BOY BO HOxHo-
VYpaneckuii 'AY:

1. Jlunamuka. 3aKOHBI COXpPAHEHUS B MEXaHUKE [DJIEKTPOHHBIN pecypc] : METOH. yKa3aHus JJisl BbI-
MOJTHEHUS TPAKTUYECKUX U CaMOCTOATENbHBIX paboT mo ¢usuke / coct. C. c. benoycosa ; KOxHo-
Vpansckuii 'AY, Uucturyt arposkosnoruu .— Muacckoe: FOxHo-Ypansckuit 'AY, 2017 .— 44 c. :
wi., tabn. — bubmuorp.: c¢. 42 (9 nHa3B.) .— 0,6 MB .— Jloctyn u3 nokambHOi cetu HNAD
http://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf .— Hoctym u3 cetu MHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf
2. Kunematuka [DneKTpOHHBIA pecypc]| : METOA. yKazaHus Uil MPAaKTUYECKUX M CaMOCTOSITEIbHBIX
pabot mo ¢usuke / coct. C. C. benoycora ; IOxuno-Ypansckuii 'AY, UncTutyT arposkonoruu .—
Mpuacckoe: HOxno-Ypansckuit 'AY, 2017 .— 28 c. : un., tabn. — C npun. — bubauorp.: c. 26 (6
Ha3B.) .— 0,5 MB .— JlocTtyn u3 nokanbHoil cetu MAD
http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf.— Jloctyn u3 cetn UHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf
3. DneKTpocTaTuka [DJIEeKTPOHHBIA pecypc] : METO. yKa3aHus ISl BBINOJIHEHUS MPAKTUYECKUX U Ca-
MOCTOSTENbHBIX paboT no ¢usuke / coct. C. C. benoycosa ; IOxno-Ypansckuit 'AY, UacTutyT ar-
poakosiorun .— Mmuacckoe: FOxno-Ypanbckuit [AY, 2017 .— 50 c. : un., Tabn. — bubmmorp.: c. 47
®) Ha3B.) — 0,8 MB — Hoctyn 3 JIOKAJIbHOU ceTH NAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf . loctyn u3 cetu UHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf
4. TIoCTOAHHBIN SJIEKTPUYECKUN TOK [DJIEKTPOHHBINA pecypc| : MeTOH. yKazaHus IJisl BBINOJHEHUS
MPAKTUYECKHX U CaMOCTOATENBHBIX paboT mo ¢usuke / coct. C. C. benoycosa ; FOxHo-Ypanbckuit
I'AY, Uuctutyt arposkonorun .— Muacckoe: IOxHo-Ypansckuit [AY, 2017 .— 44 c. : un., Tabn. —
bubmmorp.: c¢. 41 (7 w=azB) .— 0,5 MB . J[loctym wu3 nokambHOH cetu UWAD
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf . octyn u3 cetu UHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf

6.D0oHI OLIEHOYHBIX CPEICTB AJIsl MPOBeAeHUS
MPOMEKYTOYHOH aTTecTAllMU 00y4a0IIMXCS

Jlnst ycTaHOBJIEHHUSI COOTBETCTBUSI YPOBHsI MOATOTOBKM oOydarontuxcsi TpedboBanusm OI'OC
BO pa3pabortan (oHI OLIEHOYHBIX CPEICTB JUISI TEKYILEro KOHTPOJS YCIIEBAEMOCTH M IPOBEICHUS
MPOMEXYTOUYHOM aTTecTalluyd o0ydaroumxces no aucuuruinie. GOoHA OLEHOYHBIX CPEACTB MPECTaB-
neH B [Ipunoxenun Nel.

7. OcHOBHAs M IONOJHHUTEJIbHAsI y4eOHasl InTepaTypa, Heo0OXoauMmast
AJISl OCBOCHMS THCIUILTHHBI

OcHoBHas U JONOTHUTENIbHAs yueOHas muTepaTypa umeercs B Hayunoit Oubnmoreke U smek-
TpOoHHOU MHpOpMaMOHHO-00pazoBaTenbHOM cpene PI'BOY BO I0xHo-Ypansckuii [AY.

OcHoBHas1 iUuTEpaTypa
1. I'pabosckuii, P.1. Kypc ¢pusuku [DnexkTpoHHbIH pecype] : yueb. mocodrue — DIeKTpoH. JaH. —
Cankr-IletepOypr : Jlans, 2012. — 608 c. — Pexum goctyma: https://e.lanbook.com/book/3178
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2. I'paboBckwii, P.U. COopHUK 3a1a4 110 Gu3uke [INEKTPOHHBIN pecypc] : yued. mocodre — DIek-
TpoH. nan. — Cankrt-IletepOypr : Jlanp, 2012. — 128 ¢. — Pexum gocryma:
https://e.Jlanbook.com/book/3899

JonoHuTe/ILHAS IUTEPATypa
1. Kamamuaukos, H.I1. ®usuka. UHTEpHET-TECTUpOBaHKE 0a30BBIX 3HAHUM [ DIIEKTPOHHBIN pecypc] :
yueb. nocobue / H.II. Kanamnukos, H.M. KoxxeBHukoB. — DnexTpoH. gan. — Cankr-IlerepOypr :
Jlanb, 2009. — 160 c¢. — Pexxum noctyma: https://e.lanbook.com/book/172
2 Kypb6aues, }0.®. ®uzuka : yuedHoe nocodue / F0.®. KypOaues. - M. : EBpazuiickuii OTKpPBITHIN HH-
ctutTyT, 2011. - 216 c. - ISBN 978-5-374-00523-3 ; To xe [DnexTponHsIii pecypc]. - URL:
http://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¢. — Tekcr : snexTpoHHbIH // JIaHb : 3IeKTPOHHO-OMOINOTEUHAs CUCTEMA.
— URL: https://e.lanbook.com/book/133361
4. Jlro6as, C.1. ®usuka : kype aekuuii / C.1. JIrobas ; CTaBponoabCKuii ToCyAapCTBEHHBIN arpapHbIi
yHuBepcuteT. — CraBpornons : CTaBpOIOJIbCKHA TOCYIapCTBEHHBIN 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 TUCIUNIMHBI

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

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

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

9. MeToaudyecKue YKazaHus 1Jisg oﬁyqammnxm 110 OCBOCHHMI0 JHUCHUIIJIMHBI

VY4ebHo-MeToInuecKkre pa3paboTku umerorcs B HayuHolt OMOIMOTEKe W AJIEKTPOHHOW HH-
dhopmarmornHo-oopazoBarenbHol cpeae PI'BOY BO HOxuo-Ypanbckuii [AY:

1 Jlunamuka. 3aKOHbI COXPAaHEHUs B MEXaHMKE [DIEKTPOHHBIA pecypc] : METOA. yKa3aHHUs Ul BbI-
MTOJTHEHUS TIPAKTHYECKUX U CaMOCTOSITENIbHBIX padot mo ¢usuke / coct. C. c. bemoycosa ; KOxHO-
VYpaneckuii I'AY, UHctutyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2017 .— 44 c. :
un., tabn. — bubnworp.: ¢. 42 (9 naz.) .— 0,6 MB .— Jloctyn u3 nokampHOUM cetn MAD
http://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf .— Hoctym u3 cetu MHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf
2. KunemaTtuka [D7eKTpOHHBIA pecypc] : METOA. yKa3aHHs JJIsl MPAKTUYECKUX U CaMOCTOATENbHBIX
pabot no ¢usuke / coct. C. C. benoycona ; KOxno-Ypanbckuiit 'AY, UHCTUTYT arpo3’koyioruv .—
Mpuacckoe: FOxHO-Ypansckuit [AY, 2017 .— 28 c. : un., tadn. — C npui. — bubmmorp.: c. 26 (6
Ha3B.) .— 0,5 MB .— Jloctyn u3 nokaneHoii cetn MAD
http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf.— Jloctyn u3 cetu UnrepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf
3. DnekTpocTaTuka [DJIEKTPOHHBIA pecypc] : METOM. YKa3aHUs ISl BHIMOJHEHUS IPAKTUYECKUX U Ca-
MOCTOSITENIBHBIX paboT mo ¢usuke / coct. C. C. benoycona ; FOxuo-Ypansckuit 'AY, UncTuTyT ar-
poskosorun .— Muacckoe: FOxuo-Ypansckuit AV, 2017 .— 50 c. : un., Tabn. — bubmworp.: c. 47
(5 Ha3B.) — 0,8 MB .— Hoctyn 3 JIOKAJTLHOM CceTH NAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf . Hoctyn u3 ceru UntepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf
4. TlocTOSIHHBIN B3JEKTPUUYECKUN TOK [DIEKTPOHHBIM pecypc] : METOA. yKa3aHUs JUlsl BBINOJHEHHUS
MPAKTHYECKUX M CaMOCTOSTENbHBIX padboT mo ¢usuke / coct. C. C. benoycona ; FOxHo-Ypanbckuit
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I'AY, UnctutyT arposkonorun .— Muacckoe: FOxno-Ypansckuii 'AY, 2017 .— 44 c. : un., Tabn. —
bubmuorp.: c¢. 41 (7 wma3B.) .— 0,5 MB . Jloctrymn wu3 nokambHOM cetu HWAD
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf . Hoctyn u3 ceru UntepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJIb3YyeMble TP OCYLIEeCTBJICHUH 00Pa30BaTeJIbLHOTO
npouecca no AMCHUILVINHE, BKIIOYAs NepevYeHb POrpaMMHOro odecrnedyeHusi H HHPOPMAIMOH-
HBIX CIIPABOYHBIX CHCTEM,

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

[IporpamuoeobecmeueHue:

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

-ITO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIulieH3MOHHBIA JOTOBOP
Ne 11354/410/44 ot 25.12.2018;

-ITO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIulieH3MOHHBINA JOTOBOP
Ne 008/411/44 ot 25.12.2018;

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

-AntuBupyc Kaspersky Endpoint Security ans  OusHeca, JIMIIEH3MOHHBIH  JIOTOBOP
Ne 20363/166/44 ot 21.05.19;

-OnepalimoHHasl cucTeMa CHeUUadbHOro Ha3zHaueHus «Astra Linux Special Edition»
PYCB.10015-01, JIuuensunonnsiii qoroBop Ne PBT-14/1653-01-BY3 ot 14.03.2018

11. MaTtepunanbHo-TeXHH4YecKasi 0a3a, He00X0AUMAas 1JIsl OCYLeCTBJICHUs 00pa3oBaTe/ib-
HOTI'0 Npouecca Mo AUCHUILINHE

YueOHbIe ayIUTOPHHU /Jisl MPOBedeHHUs] 3aHITHIA, MPeTYyCMOTPEHHBIX MPOrpamMMoii, ocHa-
LIeHHbIe 000Py/10BAHUEM M TeXHHYECKUMHU CpeACcTBAMH 00y4eHus!

1. Yq66Ha${ ayauTopud OJjid NpOBCIACHUA 3aHATHI JICKOMOHHOT'O THUIIA, OCHAIICHHAA MYJIbTUMC-
JTUHHBIM 000pyI0BaHUEM (KOMITBIOTED U BHaeonpoekTop) — 103, 202.

2. YuebHas ayauTopus JJs MPOBEJCHUS MPAKTUYECKUX 3aHIATUHN, 3aHATUH CEMUHApPCKOTO THUIIA,
BBITIOJTHEHUS] KyPCOBBIX padOT, IPYINIMOBBIX U UHAWBHUIYAIbHBIX KOHCYJIbTAIIUHN, TEKYILEr0 KOHTPOJIS U
MIPOMEKYTOYHOU aTTecTaluu — jJabopaTopus 0€30MaCHOCTH KU3HEEATeIbHOCTH — Jlaboparopus du-
3uku — 107.

3. YueOHas ayauTopusi JUIsl IPOBEACHUS NPAKTUUYECKUX 3aHATUH, 3aHATUH CEMHUHApPCKOTO THUIIA,
BBITIOJTHEHUS KYPCOBBIX padOT, IPYINIOBBIX U MHAUBHUIYAIbHBIX KOHCYJIbTAIIUHN, TEKYILIEr0 KOHTPOJIS U
MPOMEXKYTOYHOM aTTecTtaunu — 105.

IHoMemeHus 1J1s1 CAMOCTOATENbHOI PadoThI 00y4aOIIMXCS
1. ITomernenust Ay caMOCTOSITeNIbHON paboThl oOy4varonuxcst — ayautopus Ne 111a, 108, ocHa-
IIEHHBIC KOMIIBIOTEPHON TEXHUKOM C MOJKII0OUeHUEM K ceTn «HTepHeT.

IlepeyeHb OCHOBHOIO y4e0OHO-/1a00pPATOPHOI0 000PY10BAHUS

BbapomeTtp bP -52
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Kommiekt 6710K0B IHHAMOMETPOB
Moaenb KpUCTaUIMYECKON PElIeTKH
Mopeins 2neKTpoaBUraTess
DIEeKTPOCKOI Jab0paTOPHBII

HaGop rpy30B 110 MexaHHKe

Ha6op nunamomeTpos

Ha6op npyxun

OruuBo BO3yIIHOE

[lIratuB n3onupyromuUn

Becsl yueOHbIE ¢ TUpsSAMHU

Bonbr™metp naboparopHbiit

Peocrat PIT-6M naGopatopHsIii
Kanopumertp

[lItatus naboparopusiii [I1JI-2
[Mucronet GammcTHYeCKUit
JlaGoparopHbrit Ha00p «TerIoBbIe MPOIECCHI»
CTonuk noabeMHbIN

CTpesiku MarHuTHbBIE

Jlaboparopusrit Habop «3omporiecchi»



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. . .
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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—
KOMMYHHKAIIUOHHBIX TEXHOJIOTHH.

Ko I 1 HAUMEHOBAHUE (DOpMI/IpyeMbIe 3VH HanmenoBanue
MHIHUKATOPA TOCTHU- OIICHOYHBIX
JKCHMA KOMIICTCHIINN 3HaHUA YMCHUSA HABBIKH CpCACTB
N-1 OIIK-1 Uc- OO0yuarommiics OO0yuarommiics OO6yuarommiics Tekymas arte-
MOJIB3YET OCHOB- JOJDKEH JOJDKEH JIOJDKCH  BJIAJACTH: | CTalHA:
HBIC 3aKOHBI €CTe- 3HaTh.0CHOBHBIC YMETB:HUCIIOIB30BA | HABBIKAMHU IPUMeE- | - YCTHBIM OTBET
CTBCHHOHAYYHBIX dusznyeckue 3a- | Tb OCHOBHBIE (H- | HCHUS COOTBET- | HA IIpaKTHU4Ye-
JUCHHUIIIINH JJIs KOHBI, SIBJICHHUS M | 3UYECKHE 3aKOHBI | CTBYIOLIEro (U3H- | CKOM 3aHSATUU

peleHus CTaH-
JTApTHBIX 33734 B
00JIacTH arpoHo-
MHUH ¢ IPUMEHEHHU-
eM HH(pOpMaIHOH-
HO-
KOMMYHUKAIOH-
HBIX TEXHOJIOTHI

MPOIECCHI, HA KO-
TOPBIX OCHOBAHBI
NPUHLMUIOBL  JEH-
CTBUSI  OOBEKTOB
npodeccuoHab-

HOU JEATEIbHOCTHU
U KOTOpBIE WUC-
MOJIB3YIOTCS TSt
pemenus npodgec-
CHOHAJBHBIX  3a-
maa - (b.1.0.32 -

n IIOHATUA JJIS
pemenus mpodec-
CHUOHAJIBHBIX 3aJ1a4

-(b.1.0.32-V.1)

KO-
MaTeMaTHYeCKOTrO
anmapara, METOJ0B
aHaJIN3a M MOJICIIH-
pOBaHHS, TEOPETHU-
YEeCKOro M OKCIIe-
PUMCHTAJIBHOT'O
UCCIICIOBaHUS TIPU
pemieHnH  TIpodec-
CHOHAIIBHBIX 3a1a4
-(b.1.0.32 -H.1)

-0T4eT II0 Ja-
OGopaTopHOi
pabore;

- TecTHpOBa-
HHUC.
-KOHTpPOJIbHAS
pabota

[IpomexyTrou-
Hasi  aTTecTa-
s

3.1)

- 3a4€eT C OlIEH-
KON

2. Iloka3aTenu, KPpUTEPHUHU U IIKAJIA OLEHUBAHUS CPOPMHUPOBAHHOCTH KOMIMETEHIUH

[Toxazarenn Kputepuu u 1mkasa olleHUBaHUs pe3yJIbTaTOB 00YUYEHHs IO JUCLUILUINHE

ouenuBanus | Henocrarounsiii | [locraTtounslii ypo- | Cpennuil ypoBeHb | Bplcokuil ypoBeHb
(3YH) YPOBEHb BEHb

b.1.0.32 -3.1 | OGyuaromuiics He OOyuarommiics OO6yuaromuiics ¢ OO6yuaromuiics ¢

3HAeT OCHOBHBIE
¢dusnveckue 3a-
KOHBI, SIBJICHHS U
MPOIIECCHI, Ha KO-
TOPBIX OCHOBAHBI
MIPUHLIUIIBI 1EH-
CcTBUS 00BEKTOB
npodeccuoHab-
HOHU JIeATENbHO-
CTH B KOTOpHIE
HCITONTB3YIOTCS
JUTSL pEIICHUS
npogecCuoHaIb-
HBIX 3a71a4

¢71a00 3HAET OCHOB-
HbIE (PU3NYECKUE
3aKOHBI, IBJICHUS U
MPOILIECCHI, HA KOTO-
PBIX OCHOBAHBI
MIPUHLIUIBI 1EH-
CTBUS 00BEKTOB
npodeccroHanbHOM
JIEATETLHOCTH U KO-
TOPBIE UCIIOJIB3Y-
I0TCS JJTS PEIICHUS
po(hecCUOHATBLHBIX
3a7a4

HE3HAYUTEIbHLIMU
OIIMOKAMH U OT-
JENbHBIMH TPOOE-
JIaMH 3HAa€T OCHOB-
HbIe (U3HYECKUE
3aKOHBI, SIBJICHUS U
MPOIIECCHI, HA KOTO-
PBIX OCHOBaHBI
MIPUHIIMIIBI -
CTBHUS OOBEKTOB
npodecCHOHATbHON
JIEATEIIbHOCTH U KO-
TOPBIC UCTIONB3Y-
I0TCS JUISL PEIeHUs
po¢eCCHOHATBHBIX
3a71a4

TpebdyemMoli crerie-
HBIO TTOJIHOTHI U
TOYHOCTH 3HAET OC-
HOBHBIE (pr3Hye-
CKHE 3aKOHBI, sIBJIC-
HUS ¥ TIPOIIECCHI, Ha
KOTOPBIX OCHOBaHbI
MIPUHLIUIIBI 1EH-
CTBUSI O0BEKTOB
npoecCuOHATBLHOM
NEeSITeIIbHOCTH U KO-
TOPBIEC UCIIONIB3Y-
FOTCSI ISl PEeTLICHHSI
npodeccnoHaTbHBIX
3ama4
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b.1.0.32 -

OO0yuJarommiics He

OO6yuarommiics

OO0yuarommiics

OO0yuarommiics

V.1 yM€eT UCIOJIb30- ciabo ymeer uc- yM€eT UCIIOJIb30- yM€eT UCIOJIb30-
BaTh OCHOBHBIC | TIOJIb30BaTh OCHOB- | BaThb OCHOBHBIC (pU- | BaTh OCHOBHBIC (H-
¢dusnueckue 3a- Hble PU3UYECKUE | 3MYECKUE 3aKOHBI U | 3MYECKUE 3aKOHBI U
KOHBI U TIOHSTUSL | 3aKOHBI U MOHATHUS | HMOHSATHSA JJIS pelie- | MOHSATHS AJIS pele-
JUISL PELIeHUs JUISL PEUICHHUs TIPO- HUS npodeccuo- HUsI IpodeccHo-
npodeccHoHaIb- (beccrnoHaTbHBIX HaJIbHBIX 337134 C HAJIBHBIX 33/1a4
HBIX 3a/1a4 3aja4 HE3HAYNTEIIbHBIMU
3aTPYAHECHUSIMHU
b.1.0.32-H.1 | OGyuaromuiics He OOyuaromuiics OO6yuaromuiics ¢ Obyuatonuiics

BJIaJICCT HaBBIKA-
MU TIPUMEHEHUS
COOTBETCTBYIOIIIE-
ro pU3uKo-
MaTeMaTHIECKOTO
ammapara, MeTo-
JIOB aHaJN3a 1
MO/JICIIMPOBAHUS,
TEOPETUYECKOTO H
HKCIEPUMEHTAIb-
HOTO UCCIIE/IOBA-
HUS TIPU PEIICHUN
npodeCcCuoHaTb-
HBIX 33724

ci1abo BiameeT
HaBbIKaMU TpUMe-
HEHHSI COOTBET-
CTBYIOIIETO (HU3H-
KO-
MaTeMaTH4eCKOT0o
amrmapara, MeTOJI0B
aHaJM3a U MOJICTIH-
pOBaHUsI, TEOPETH-
YECKOTO M JKCIIe-
PUMEHTAIBHOTO HC-
CJIEIOBAHUS TIPH
pereHuu npodec-
CHUOHATBHBIX 33724

HEOOJIBIINMH 3a-
TPYyAHEHUSIMU BJIa-
JieeT HaBBIKAMHU
IMPUMCHCHUSA COOT-
BETCTBYIOIIECTO hH-
3UKO-
MaTeMaTHIECKOTO
amnmapara, MeTO/I0B
aHaJM3a ¥ MOJICIH-
pOBaHMUS, TEOPETH-
YEeCKOT0 M JKCIIe-
PUMCHTAJIBHOT'O UC-
CIICZIOBAHMSI TIPH
pemeHuu npogec-
CHOHAJIBHBIX 33124

CcBOOOIHO BIIaZIEET
HABBIKAMU TpUMe-
HEHHSI COOTBET-
CTByIOIIETO (pr3u-
KO-
MaTEeMaTHYECKOTO
arrmapara, MeTOJIOB
aHaJM3a U MOJICITH-
POBaHUsI, TEOPETH-
YEeCKOT0 U JKCITe-
PUMEHTAIBHOTO UC-
CJICJTIOBAHHUSI TIPU
pemenun mpodec-
CHOHAJIBbHBIX 33734

3. TunoBble KOHTPOJIbHBIE 3aJaHUS U (MJ1H) HHbIe MATEPUAJIbI, HEO0OX0AUMBbIE /11l OLEHKH 3Ha-
HMii, YMeHHii 1 HABBIKOB M (WJIM) ONBITA 1eATEJIbHOCTH, C()OPMUPOBAHHBIX B MpoLecce 0CBOe-
HUSA TUCIHUILIAHBI

TunoBble KOHTPOJBHBIC 33JaHMS U MaTepPHAIIbI, HEOOXOAMMBIE ISl OIICHKU 3HAHWM, YMEHUN H
HaBBIKOB, COZIEP)KATCS B YUCOHO-METOAMYECKUX pa3padOTKax, MPUBEACHHBIX HUXKE.

1 Innamuka. 3aKOHBI COXpPAHEHUA B MEXaHHUKE [DJIEKTPOHHBIN pecypc]

. MCTOA. yKa3aHHus OJId BBI-

MIOJTHEHUS TPAKTUYECKUX U CaMOCTOATENbHBIX paboT mo ¢usuke / coct. C. c. benoycosa ; KOxHo-
Vpansckuii 'AY, Uucturyt arposkosnioruu .— Muacckoe: FOxuo-Ypansckuit 'AY, 2017 .— 44 c. :
wi., tabn. — bubmuorp.: c¢. 42 (9 nHa3B.) .— 0,6 MB .— Jloctyn u3 nokambHOi cetu HMAD
http://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf .— Hoctym u3 cetu MaTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf
2. Kunematuka [DneKTpOHHBIA pecypc]| : METOA. yKazaHus Uil MPAKTUUYECKHUX M CaMOCTOSITEIbHBIX
pabot no ¢usuke / coct. C. C. benoycora ; IOxHno-Ypansckuii 'AY, UncTutyT arposkonoruu .—
Muacckoe: FOxHO-Ypansckuit [AY, 2017 .— 28 c. : un., tabn. — C npui. — bubmmorp.: c. 26 (6
Ha3B.) .— 0,5 MB .— Jloctyn u3 nokaneHoi cetu MAD
http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf.— Jloctyn u3 cetu UnrepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf
3. DnekTpocTaTuka [DIEKTPOHHBINA pecypc] : METOJ. yKa3aHUs JJis BBIMOJTHEHUS PAKTHUYECKUX U Ca-
MOCTOSITENIBHBIX paboT mo ¢usuke / coct. C. C. benoyconra ; FOxHo-Ypansckuit 'AY, UncTuTyT ar-
poskosorun .— Muacckoe: FOxuo-Ypansckuit [AY, 2017 .— 50 c. : un., Tabn. — bubmmorp.: c. 47
(5 Ha3B.) — 0,8 MB .— Hloctyn 3 JIOKAJTLHOM CceTH NAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf . Hoctyn u3 ceru UntepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf
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4. TlocTOSIHHBIN B3JEKTPUUYECKUN TOK [DIEKTPOHHBIM pecypc] : METOA. yKa3aHUs JUlsl BBINOJHEHHUS
MPAKTHYECKUX M CaMOCTOSTENbHBIX padboT mo ¢usuke / coct. C. C. benoycona ; FOxxHo-Ypanbckuit
I'AY, UnctutyT arposkonorun .— Muacckoe: FOxuno-Ypansckuii 'AY, 2017 .— 44 c. : un., Tabn. —
bubmuorp.: c¢. 41 (7 wma3B.) .— 0,5 MB . Jloctrymn wu3 unokambHOM cetu HWMAD
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf . Hoctyn u3 ceru UntepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf

4. MeToauvecKue MaTepuaJibl, ONpe/easiioliue MpoueIypbl OeHUBAHUS 3HAHMIA,
YMeHUii, HABbIKOB U (MJIH) ONBITA AeITeIbHOCTH, XapaKkTepu3ywmux 3tan(bi) gopmupo-
BaHHUS KOMIIeTEeHI Ui

B nanHoMm pasnene MeToanuecKue MaTepHalibl, ONMPEAEISIONNE MPOLeIypbl OLIEHUBAHMS 3HA-
HUH, YMEHHH, HaBBIKOB IO JUCHHIUTHHE «DH3uKka», MPUBEACHBI MPUMEHHUTEIBLHO K KaXKIOMY H3 HC-
MOJIb3YEMbIX BUOB TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTanuu 00yqaronmx-
csl.

4.1. OueHouHble cpeacTBA 15 IPOBeeHNs TEKYIero KOHTPOJIsl yCIIeBaeMOCTH, B TOM
4yucie B mpouecce NPaKTHYeCKOH NMOAroTOBKe

4.1.1. YcTHBIN OTBET HA IPAKTHUYECKOM 3aHATUU

YCTHBIM OTBET Ha MPAKTUYCCKOM 3aHATUN HCIIOJIB3YCTCA JIA OLICHKU KauCCTBA OCBOCHUSA O6y-
YaIOUMMCS OCHOBHOM TTPOo(hecCHOHATbHON 00pa30oBaTEIbHOM MPOTrpaMMBbI 10 OTJEIBHBIM BOIIPOCAM U
TeMaM JUCIHUIUIMHBL. TeMbl U TUIaHBI 3aHATHI (CM. MeTo/pa3paboTKu...) 3apaHee coolmaroTcs o0y-
yatomuMcsa. OTBET OLEHMBAETCS OLEHKOW «OTIMYHO», «XOPOLIO», «YJOBJIETBOPUTEIBHO» WU «HE-
YIOBJIETBOPUTEIILHO».

No O1LIeHOYHBIE CPEACTBA Kox u HaumMenoBanue
OTBeT Ha MPAKTUYECKOM 3aHITHH WHAUKATOPa KOMIIE-
TEHIUU
1 Jluck paaumycom 20cM BpamiaeTcsl COrNacHo ypaBHeHUIo p=A+Bt+Ct?, Na-1.011K-1

rae A=3 pax; B=-1c!; C=0,1c?, ¢ - yron moBopora paamyca aucka. | Mcrnons3yeT OCHOB-

Onpenenutsb yist MOMeHTa BpemeHu 4,0 ¢ 3HaueHHEe yria MEX]y BEeK- HbIE 3aKOHBI €CTe-

TOpPaMH TIOJIHOTO M HOPMAJIBHOTO YCKOPEHHH, a TaKKe YUCIO 000po- CTBEHHOHAYYHBIX

TOB, CIICTAHHBIX JUCKOM K JJAHHOMY MOMEHTY OT Hadaja BpalieHHUs. TUCITUTLIAH IS pe-

IICHUS CTAaHIAPTHBIX
3aJ1a4 B COOTBET-
CTBUH C HaIlpaBJICH-
HOCTBIO PO ECCHO-
HaJILHOU JIeITENbHO-
CTHU

Kputepun onenku orsera (Taln.) TOBOAATCA A0 CBEACHHMS OOydalOIIMXCS B Hayayue 3aHATHM.
OneHka 00BABISIETCS 00YYAIOMEMYCsl HEOCPEICTBEHHO I0CIIE€ YCTHOT'O OTBETA.

IlIkana Kputepun oneHuBanus

- 00yJaronuics MoJTHO YCBOMII yU€OHBIN MaTepual;

- TIPOSIBIISICT HABBIKM aHAJIN3a, 0000IEHHs, KPUTUYECKOTO OCMBICIIe-
Ouenka 5 HUS 1 BOCIPHUATHS WH(OPMAIINK, HAaBBIKK OMMCAHUS OCHOBHBIX (hH3H-
(oTIM4HO) YECKHUX 3aKOHOB, SIBIICHUI U ITPOLIECCOB;

- Marepuaj U3JI0KE€H I'PaMOTHO, B ONPENECIECHHON JIOTUYECKOW MOCIe-
JIOBAaTEIbHOCTH, TOYHO MCIIOJIb3YETCSl TEPMUHOJIOTHS;
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- IOKa3aHO YMEHUE WIITIOCTPUPOBATh TEOPETUYECKHUE TTOJIOKEHUSI KOH-
KpETHBIMU ITPUMEpPaMH, IPUMEHATh UX B HOBOW CUTYallUH;

- IPOIEMOHCTPUPOBAHO YMEHUE PEILIATh 331a4H;

- MOT'YT OBITh JIOTYIEHBI OJIHA—BE HETOUHOCTHU MPHU OCBEIICHUH BTO-
POCTENEHHBIX BOIIPOCOB.

OueHka 4
(xopor10)

OTBET YJOBJIETBOPSAET B OCHOBHOM TPEOOBaHUSAM Ha OLICHKY «5», HO TIpU
3TOM MMEET MECTO OJMH U3 HEAOCTATKOB!

- B YCBOGHUM yueOHOTo Marepuayia JOIMyIIeHbl HeOOJIbIINEe MPOOebl,
HE MCKa3MBIINE COIEPKAHNE OTBETA;

- B pELICHUH 3aJ1a4 JONYIIECHbl He3HAYUTEIbHBIC HETOUHOCTH.

(YZIOBIIETBOPUTENHHO)

Ouenka 3

- HEMOJIHO WJIM HEMOCJeI0BaTeIbHO PACKPHITO COIEp )KaHUE MaTepHaa,
HO TMOKa3aHo oOIiee MOHUMAaHHE BOIMPOCA U MPOIAEMOHCTPHPOBAHBI
YMEHHUs, TOCTaTOYHbIE AJIs JaJIbHEUIIEr0 YCBOCHUSI MaTepuaa;

- UIMEIIMCh 3aTPYJAHECHUS WU JOMYIICHBI OMIMOKU B ONPEICICHUH TTOHS-
TUN, UCIIOJIb30BAaHUU TEPMHUHOJIOTHH, OMUCAHUN (PU3NYECKUX 3aKOHOB,
SIBJICHUI U MPOLIECCOB, PEIICHUH 3a]1a4, UCIPABIICHHbIE MOCIIE HECKOIb-
KHMX HaBOJSIIMX BOIPOCOB;

- HETIOJIHOE 3HaHHE TEOPETUYECKOTO Marepuana; oOyJaronuiicss He Mo-
KET IPUMEHHUTh TEOPUIO B HOBOW CUTYaIHH.

(HEyJOBIETBOPUTEIILHO)

Onenka 2

- HE PACKPBITO OCHOBHOE COZIEpKAHKE YIeOHOTO MaTepuana;

- oOHapy>keHO HE3HaHWE WM HEMOHWMaHue OOoJNbIIe WM Haubosee
BaXHOW 9acTH y4eOHOTO Marepuana;

- JIOTYIIEHBI OMMUOKH B ONPEACICHUN TOHSATHH, MPH WCIOIb30BAHUH
TCPMUHOJIOTUH, B OIMUCAHUU (bI/IBI/I‘-IeCKI/IX 3aKOHOB, SIBJICHUU U mnmponec-
COB, pEIICHUH 3aJa4d, KOTOpPbIE HE HCIPABICHBI IOCIE HECKOJIbKUX

HaBOJAIINX BOIIPOCOB.

4.1.2. OueHuBaHuEe OTYETA IO JJAOOPATOPHOU paboTe

Otuer o mabopaTopHON PabOTE UCIIONIB3YETCS AJIsl OIICHKU Ka4eCTBa OCBOCHUS O0YUArOIIHMCS
OCHOBHOH TpO(eCCHOHATHLHONH 00pa30BaTEIbHOW MPOTPaMMBI 1O OTICIBHBIM TEMaM JIUCIUTUINHBL
Coneprxanue u popma oTdeTa 1o Ja00paTOPHBIM padOTaM MPUBOAUTCS B METOJMUECKUX YKA3aHUAX K
naboparopubM padotam (1. 3 ®OC). ConepkaHue OTYETa U KPUTEPUU OIICHKU OoTueTa (Tabj.) J0BO-
ISITCS 0 CBEJICHHs 00yJaloOUINXCsl B HaYaJIe 3aHATHH.

Ne OneHouHBbIE CpesicTBA Kon u HanMeHoBaHMe
Otuyet no nabopaTopHO# padboTe WHJUKATOpa KOMIIe-
TEHIUU
1 1. Yto HaA3BIBACTCS CHIION TSIKECTH? NJI-1.011K-1

2. Yro nogHUMaeTcs Mo/ CUI0ONH BCEMUPHOIO TATOTEHUS ?

3. anumute GopMyITy Ui ONIPEEIEHUS YCKOPEHUS CUJIbI TSKECTH.
4. Kak onpezensiercss ycKOpeHUe CBOOOIHOTO MaJIeHUs C TIOMOLIBIO
MaTeMaTHYeCKOro MasiTHUKa?

5. Yro Ha3pIBaeTCsA MaTEMaTHUYECKUM MasTHUKOM ?

6. Kak onpenenuth nepuo KojieOaHUH MaTeMaTHYECKOTO MassTHUKA? 3a7a4 B COOTBET-

CTH

Hcnonb3yer 0CHOB-
HBIE 3aKOHBI €CTe-
CTBCHHOHAYYHbIX

JUCLUIIINH JJIA pe-

ICHUA CTAHIAPTHBIX

CTBUH C HaIlpaBJICH-
HOCTBIO TTpodeccuo-
HaJIbHOH JIeATeIILHO-
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OT4eT olEeHUBaETCs MO0 YCMOTPEHHUIO MPENOoAaBaTeNs OLEHKON «OTIMUHO», «XOPOIIO», «YI0-
BJIETBOPUTENIBLHO», «HEYIOBJICTBOPUTEIHHO» UJIN OLIEHKOW «3aYTEHO», «HE 3a4TeHO». OLIeHKa «3a4yTe-
HO» CTaBUTCS OOydaromumcs, YpoBeHb 3YH KOTOPBIX COOTBETCTBYET KPHTEPHUSM, YCTAHOBICHHBIM
JUTSI TIOJIOKHUTENBHBIX OIEHOK («OTIUYHO», «XOPOIIO0», «yJAOBIETBOPUTEIHHO»). OIlleHKa 0OBSBISICTCS
o0yuJarolemMycst HEOCPECTBEHHO MOCIIe CIadH OTYEeTa.

HIkanaa

Kpurtepun oneHuBanusi

Onenka 5
(OTIIUYHO)

- U3JI0)KEHHE MaTepualia JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHHE TEPMHHOJIOTUEH;

- YMCHHC BBICKA3bIBATb U 000CHOBATH CBOH CYXXACHUS IIPU OTBCTC HaA
KOHTPOJIbHBIC BOIIPOCHI;

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

- YMEHHUE NPOBOJUTH M OLICHUBATH PE3YJIbTAThl H3MEPCHHIA;

- cocOOHOCTB PEeIIaTh 33Aa4H.

Onecuka 4
(xoporio)

- U3JI0)KEHHE MaTepuasa JOTUYHO, TPaMOTHO;

- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- OCO3HAHHOE MPUMEHEHHE TEOPETUUYECKUX 3HAHUU JUIsl OnmucaHus husu-
YECKUX 3aKOHOB, SIBJICHUI M MPOLIECCOB, PEIICHUS KOHKPETHBIX 3ajad,
MPOBEJCHUSI U OLICHUBAHUS pPEe3yJbTaTOB M3MEPEHUU, HO COJAEp)KaHUE U
(dbopMa 0TBeTa UMEIOT OTJCNIbHBIE HETOYHOCTH.

Onenka 3
(YZIOBIETBOPUTEIHHO)

- U3JI0’)KEHHE MaTepuasa HeMoJHO, HETOCIEA0BaTEIbHO,

- HETOYHOCTHU B OIpe/eJIeHUH MOHATHH, B MPUMEHEHUU 3HAHUM ISl OMH-
caHusl (PU3UYECKUX 3aKOHOB, SIBJICHUU M TMPOIECCOB, PEIICHUS KOHKPET-
HBIX 3a]1a4, IPOBEJCHUS U OLICHUBAHUS PE3yIbTaTOB U3MEPEHUIH,

- 3aTpyAHEHUs B 000CHOBAHUU CBOMX CYKICHHIA,

- 00Hapy’KMBaeTCsl HEAOCTATOYHO TNTyOOKOE MOHMMAaHUE M3yUYEHHOTO Ma-
Tepuaia.

Onenka 2
(HEyJOBIETBOPUTEIILHO)

- OTCYTCTBHE HEOOXOIUMBIX TEOPETHUECKUX 3HAHHM; JOMYIICHBI OIINOKH
B ONpECNCHUH TOHATHH M ONMUCAHUHM (U3NUYECKUX 3aKOHOB, SIBJICHUU U
MPOIIECCOB, NCKAKEH WX CMBICI, HE PELICHBI 3a/1a4i, HE MTPABUIIBHO Olle-
HUBAIOTCS Pe3yJIbTaThl U3MEPEHUH;

- He3HaHHWE OCHOBHOTO Marepuaya y4eOHOH HpOrpaMMBl, JOIYCKAroTCs
rpyObie ouIiOKH B U3JI0KEHUH.

HIxana

Kpurepun oueHuBanus

OlleHKA «3aUTEHO»

- M3JI0KEHHE MaTepuaa JOTHYHO, TPaMOTHO;

- cBO0OIHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKA3bIBaTh U OOOCHOBATH CBOM CY)KICHUS IIPU OTBETE Ha

KOHTPOJIbHBIE BOIIPOCHI;

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

- YMEHUE MPOBOANUTH U OILICHUBATH PE3yJIbTAThl U3MEPEHUI;
- CIIOCOOHOCTH penIaTh WH)KEHEPHbIC 3aJaddl (JOMYyCKaeTcsl Haliuue
MaJIO3HAYUTENBHBIX OIMMOOK WJIM HEJOCTAaTOYHO IIOJIHOE PACKPBITHE
coziepKaHNe BOIIPOCA WJIM MOTPEIIHOCTh HEMPHUHIMITHAIBFHOTO Xapak-
Tepa B OTBETE HAa BOIPOCHI).

O1LieHKa «HE 3aYTECHO»

- OTCYTCTBHE HEOOXOAMMBIX TEOPETUYECKUX 3HAHUI; JIOMYIIEHBI
OIIMOKY B ONpEACNICHUN MOHITHNA W ONMUCAHUU (PHU3UUYECKUX 3aKOHOB,
SIBJICHUM W ITPOLIECCOB, MCKAXKEH MX CMBICJ, HE PEIICHBI 33Ja4d, HE
MPaBUJIbHO OLICHUBAIOTCS PE3YJIbTaThl U3MEPEHUH;

- HE3HaHMe OCHOBHOI'0 MaTepHalia yueOHOM MporpaMMsbl, T0IYCKaIOTCs
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| rpyObIe€ OIIMOKHU B U3JIOKCHUH.

4.1.3 TectupoBanue

TectupoBaHue HCMONB3YETCA ISl OLEHKM KauecTBAa OCBOEHHUS CTYJIEHTOM O0pa3oBaTelbHOU

nporpamMmsl o T¢MaM HJIK pasaciiaM AUCHUIIIINHBI. ITo pe3yjibTaTaM 3a4ucTa CTYACHTY BBICTABJIACTCA
OIICHKA «OTINYHO», «XOPOHII0», «YAOBJICTBOPUTCIbHO» NI «HCYAOBJICTBOPUTCILHO».

Ne OneHouHbIE CpPEACTBA Kon u HanMeHoBaHMe
TectupoBanue WHJUKATOpa KoMIe-
TEHLIUU
1. 1.YpaBHEHUE IIIOCKOW CUHYCOMAIBHOM BOJIHBI , PACIIPOCTPaHSIO- NJ-1.0I1K-1

mmiics Bronb ock OX, nmeer Buné = 0,01sin(10°7 — 2x) . ITepuox (8
MC) paBeH...
1)2
2)1
3)6.28-npaB.oTBET
2. 714 TIOTIEPEYHON BOJIHBI CIIPABEIJIMBO YTBEPXKIE-
1. YacTHUIIBI Cpebl KOJEOTIOTCS B HANIPABJICHUN pacpoCcTpaHe-
HUS BOJHBI
2. YacTUIIBI CpeJibl KOJIEOMIOTCS B HAMTPABIICHUSAX, IEPIICHIUKY-
JSIPHO HATIPABJICHUIO PACIIPOCTPAHECHHUS BOJHBL.- ITPAB.OTBET
3. Bo3HUKHOBEHHE BOJHBI CBSI3aHO C eopManvent cxarus -

pacTsKeHus
3.YpaBHEeHUS ABUKEHUS IPY>KUHHOTO MASITHUKA
d? b dx  k
;C ___x+_ :—Dcostur
At moodr 7

aomaarra nadhdhansormaano oo e Tn

SBnsercs nuddepeHuanTbHbIM YPaBHEHUEM. . .
*  BBIHYXJICHUE KOJICOaHUS - TPAB.OTBET
*  CBOOOJHBIX 3aTyXaIOMIUX KOJIeOaHUH
*  CBOOOJIHBIX HE3aTyXaOIINX KOJCOAHMI
4.YpaBHEHUE IIOCKOW CHHYCOUJAIBHOM BOJIHBI, pPaCIIpOCTPAHSIOIIEH-
¢sI BIOJIb OCI/I‘OX co ckopocThio 500 M\c, uMeeT BH

_ = = _ _
o = 0.01s1 H[I 07 — Jox ). BosHoBoe uncio k (B M)

paBHoO..
e 5
* 2 mpaB.OTBET
* 05
* 19. /Ing nonepeyHo BOJIHBI CIIPAaBEAJINBO YTBEP)KICHUE. . .
BO3HUKHOBEHHE BOJIHBI CBSI3aHO C JeopManueii cxaTus —
pacTsKeHus
YacTuubl cpesibl KOIeOI0TCsl B HAIIPABICHUH paclpocTpaHe-
HUS BOJIHBI
YacTuipl cpesibl KOIeOIoTCs B HANIPaBICHUX, TEPIICHIUKY-
JISIPHBIX HAIIPABJICHUIO PACCTOSIHUSA BOJIHBL.-IPaB.OTBET
5.MarepuanbHast TOUKa COBEpIIAeT FApMOHUYECKOE KoJieOaHUe ¢ aM-
muTy0il A=4cm u yactoroit v=2I"11. Eciiu cmenienne To4ku B MO-

MEHT BPEMEHH, IIPUHSATHIN 32 HAYAJIbHBIM, PABHO CBOEMY HA4aJIbHOMY

Hcnonb3yer 0CHOB-
HbIE 3aKOHBI €CTe-
CTBEHHOHAYYHbBIX

JUCLUIIINH JJIA pe-

LIEHUSI CTAaHJAPTHBIX
3a/1a4 B COOTBET-

CTBUH C HaIlpaBJICH-

HOCTBIO TTpodeccuo-
HaJIBHOM JIeSITENbHO-
CTH

26



3HAYEHUIO, TO TOYKA KOJICOJIETCS B COOTBETCTBUH C YPAaBHCHHEM (B
cn...
*  x=0,04 cos4nt-npas.omeem
e x=0,04 cosnt
o x=0,04 sinxt
o x=0,04sin 4nt
6.YpaBHEHHE IOCKOW CHHYCOHMIAJILHON BOJIHBI, paCIIPOCTPAHSIOIICH-

cs1 B1oss ocu OX, umeer Bug & = 0,01sin10°(¢ —5—:;0). JlmuHa BOJIHBI

(B M) paBeH ....
e 3,14 npaB.oTBET
e 2
e 1000
7.YpaBHEHUE ABUKECHUS MIPYKUHHOTO MasiTHUKA
2
Q + E.X =0
ar* m
sBisieTcs ¢ depeHIInaTbHbBIM YPaBHCHHEM. . .
*  CBOOOJHO 3aTyXarOIIMX KoJIieOaHUH
*  CBOOOJIHBIX HE3aTyXaIOIINX KOJEOAHUH - MPaB.OTBET
*  BBIHYXJICHHBIX KOJICOaHUI
8.MarepuanabHas TOYKa COBEPIIAET TAPMOHUYECKHE KOJICOAHHUS C aM-
muTynoi A =4 cM u yactoroit v =2 ' Ecniu cmenienue Touku B
MOMEHT BpEeMEHH, IPUHATON 3a HaYaJIbHBIM, pAaBHO CBOEMY MaKCH-
MaJIbHOMY 3HAQYEHHUIO, TO TOUKA KOJEOIETCSI B COOTBETCTBHH C ypaB-
HeuaneM (B CH) ...
e x=0.04 cos nt
e x=0.04 cos 4 nt-npas.omeem
e x=0.04sin 4 nt
e x=0,04 sin &t
9. 5151 chepruecKoil BOIHBI CIIPABEINBO YTBEPKIACHHUE .. ..
* AMIUIUTYy/a BOJHBI OOPAaTHO MPOMOPIIMOHATBHA PACCTOSHUIO
JI0 UCTOYHUKA KoseOaHui (B HETIOTIIOMIAIONIEH cpesie) —
IPaB.OTBET
*  BoJyiIHOBBIE TOBEPXHOCTH UMEIOT BUJ MAPAIIEIBbHBIX APYT ApY-
Iy IIIOCKOCTEN
*  AMIUIUTY/1A BOJHBI HE 3aBUCUT OT PACCTOSHUSA IO UCTOYHUKA
Kose0aHuil (Mpu yCIOBHUHU, YTO MOTJIOMIEHUEM CPEIbl MOXKHO
npeHedpeys)

aBsieTcs TUQPepeHIINaTIbHBIM YPaBHEHHEM. . ..
*  cBOOOJHBIX 3aTyXaIOLINX KOJIeOaHUI
*  cBOOOJHBIX HE3aTyXalOUINX KOJIeOaHui
*  BBIHYXJICHHBIX KOJIeOaHHI - IPaB.OTBET
11.YpaBHeHHE TIIOCKOM CHHYCOUIaIbHOW BOJIHBI, PACIIPOCTPAHSIIO-

miercs Baosib ocu OX, uMeeT BUI _:0,01 sin(10°t-2x). Jnuna
BOJIHBI ( B M) paBHa......
* 05
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e 3,14-npaB.oTBET
e 2
12.MarepuanpHasi TOYKa COBEpPIIAET TAPMOHUYECKHIE KOJICOAHHUS C
amuTy o A=4cm u yacroroit v=2 ['n. Ecnu cMenienue Touku B
MOMEHT BPEMEHH, TPUHATHIN 3a HAYAJIbHBIN, PABHO HYJIIO, TO TOUYKA
KoJe0eTcst B COOTBeTCTBUHU ¢ ypaBHeHUEeM (B CU).....
e x=0,04 cos 4nt
e x=0,04 cos mt
e x=0,04 sin ut
e x=0,04 sin 4 ©t- npaB.oTBET

Kputepun orieHku oTBeTa cTyeHTa (Tali.) JOBOAATCS A0 CBEACHUS CTYACHTOB /10 Havyaa 3ade-
Ta. Pe3ynbrar TecTupoBaHus OOBSIBISIETCS CTYAEHTY HEMOCPEACTBEHHO MOCIE €ro CAAUH.

lkana Kputepun onennBanus
(% npaBUIBHBIX OTBETOB)
OneHka 5 (OTIHYHO) 80-100
Orenka 4 (xopor1io) 70-79
Ouenka 3 (yIOBJIETBOPUTEIBHO) 50-69
OreHka 2 (HeyI0BIETBOPUTEIHHO) MmeHee 50

4.1.4. KourponbHas padora

KonTponsHas paboTa mpemycMoTpeHa it 3a04H0M (OpMBbI 00yUeHHS.

KonTpomibpHas paboTa OLIEHUBACTCS KaK «3a4TCHO» UITU «HE 3aYTCHO.
Kpurepuu orieHKr KOHTPOJIBHOU pabOTHI (Ta0J1.) TOBOAATCS 10 CBEJACHUS CTYACHTOB Ha YCTAaHOBOY-
Hoit nexuuu. Comepikanue, MOPSAO0K BBITIOTHEHUS i TpeOOBaHUs K 0(OPMIICHHIO H3JIOKEHBI B METO-
JTUYECKUX YKA3aHUSIX K BBIMIOJHEHUIO KOHTPOIBHOM paboThl: . du3nka [DnNeKTpOHHBIN pecypc] : Me-
TOJI. YKa3aHUs M0 U3YUYCHHIO TUCHIUTUTHHBI U 3a/IaHUe JJI1 KOHTPOJIBHON pabOThI CTyIC€HTaM 3a09HOTO
oTAeNeHus1 arpoHoMuyeckoi cnenuanbHocTh / cocT. C. C. benoycona ; FOxno-Ypanbckuit ['AY, Un-
CTUTYT arposkosioruu .— Yensounck: Oxuno-Ypansckuii 'AY, 2017 .— 76 c. : Tabn. — C npuin. —
bubmuorp.: c. 74 (5 Ha3zs.) .— 1 MB .— Jloctym u3 nokansHO# cetn MAD
: http://nb.sursau.ru:8080/localdocs/iae/ppm037.pdf .— Hoctyn u3 cetu Unrepuer
: http://nb.sursau.ru:8080/webdocs/iae/ppm037.pdf .

OrneHka OOBSBISETCS CTYACHTY MOCIE MPOBEPKHU KOHTPOIHHON PaOOTEHI.

HIkana Kpurepun oueHuBanus

- CTYJICHT IIOJIHO YCBOMJI Y4eOHBIN MaTepualt;

- TIPOSIBJISIET HABBIKM aHaAIM3a, 0000IIEHUs, KPUTUYECKOTO OCMBICICHUS
U BOCIPUATUS HHPOPMALIH;

- Marepuai U3JI0KEH TPaMOTHO, B COOTBETCTBUHU C 33JaHHEM, TOYHO HC-
M0JIb3YETCs] TEPMUHOJIOTHS;

- MOKa3aHO YMEHHME WIIIOCTPUPOBATH TEOPETHUECKHUE MOJOKEHHS KOH-
KPETHBIMM [TPUMEPAMU, IPUMEHATh UX B HOBOW CUTYyalluu;

- IPOJIEMOHCTPUPOBaHA C(HOPMUPOBAHHOCTD M YCTOWYMBOCTH KOMIIETEH-
Ui, YMEHUH U HAaBBIKOB;

- MOTYT OBITh JOMYIIEHbI OJ{HA-/IB€ HETOYHOCTH IPU OCBEIICHUU BTOPO-
CTENEHHBIX BOIIPOCOB;

- TpeGoBaHus K 0(hOPMIIEHUIO PaOOTHI COOIIOICHBI.

OlLleHKa «3a4TEHO»

OI1lcHKA «HE 3aYTCHO» - HE PacKphITO OCHOBHOE COJIEpKaHKe yUeOHOTo Marepuara,
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- 00Hapy)XeHO HE3HAHHWE WM HEMOHMMaHHE OoJblield WM Haubosee
BaXHOU 9acTH y4eOHOTO Marepuana;

- IOTIYIICHBI OIIMOKU B OTPE/ICICHUN TTOHATHH, IIPU UCIIOJIb30BAaHUU TEP-
MUHOJIOTUH,

- He c(hOPMHUPOBAHBI KOMIIETEHITUH, OTCYTCTBYIOT COOTBETCTBYIOIIHE 3HA-
HUSA, YMCHHS U HABLIKU;

- TpeGoBaHus K 0ohopMiIeHHIO PaObOTHI HE COOJTIONCHBI.

4.2. [Ipoueaypsbl ¥ OLlEHOYHBbIE CPEACTBA /1JIsl MPOBeAeHUs MPOMEKYTOUHOI aTTeCTALMHU

4.2.1. 3ader ¢ OIIEHKOU

3aueT ¢ OlEeHKOH sBiseTcs (GOPMON OICHKH KaueCTBAa OCBOCHHS OOYYarOIIMMCS OCHOBHOM
npodecCuoHAIBPHONW 00pa30BaTEILHOM MPOrpaMMBbI IO pa3zaeiiaM AUCHUIUTHHBL [1o pesynapTaTam 3ade-
Ta 00y4aromeMycsl BBICTABIISIETCS OLEHKA «3aYTCHO» WM «HE 3aYTEHO»; OLEHKA «OTIUYHO», «XOpO-
110», «yJIOBJIETBOPUTEIBHO», «KHEYIOBJIETBOPUTEILHO» B Cilydae Au(pHepeHInpOBaHHOIO 3a4eTa.

3a4er ¢ OLEHKOW MPOBOJAMUTCS 110 OKOHYAHUHU YTECHUS JICKIMH M BBINOJHEHUS JIAOOPATOPHBIX U
MPAKTUYECKUX 3aHATHI. 3aueT MPUHUMAETCS MPErnojaBaTeIsiMH, MPOBOAMBIINMHU JIabOpaTOpPHBIE U
MIPaKTUYECKUE 3aHATUSA, WM YNTAIOLIMMHU JIEKIUH 110 JaHHOW JHUCUUIUIMHE. B ciayuyae oTcyTCTBUSA Be-
JYIIEro MpernojaBaresis 3a4eT MPUHUMAETCS MPENnoJaBaTesieM, HA3HAUYEHHBIM pPaclopsHKEHUEM 3aBe-
aytouiero kageapoit. C pa3penieHus 3aBeayromero kageapoil Ha 3a4eTe MOKET IPUCYTCTBOBATH Ipe-
nojasareib Kadeapsl, MPUBICUESHHBIN I MOMOIIH B IpUEME 3a4eTa.

[IpucyTcTBUE Ha 3aUeTe C OLIEHKOW MpemnoaBaTeNell ¢ Ipyrux kadeap 6e3 COOTBETCTBYIOIIETO
pacrnopsbKeHUsI peKTopa, MPOPEKTopa 1Mo M BOCIUTATENbHON paboTe, 3aMeCTUTENs JUPEKTOpa UHCTH-
TyTa 10 yuyeOHOi paboTe He AOImyCKaeTcsl.

®dopma(bl) MPOBEACHUS 3aUeTa C OLICHKOH (ycmHuulil onpoc no dunemam) ONPENEISIIOTCS Ka-
(benpoii 1 TOBOAATCA A0 CBEACHHS 00YUYaIOIIMXCs B HaYaJle CEeMeCTpa.

Jns mpoBeneHus 3a4eTa ¢ OUEHKOW BEIyLIUil MpPEernogaBaTeib HAaKaHyHE MOIYy4YaeT B CEKpeTa-
puaTe IUpEKTOpaTa 3a4€THO-3K3aMEHAIL[MOHHYIO BEJOMOCTb, KOTOPas BO3BPAILLAETCS B CEKpeTapuar
I10CJIE€ OKOHYAHUsI MEPONPHUSTHS B J€Hb IIPOBEICHUS 3a4€Ta UM YTPOM CIIEIYIOLIErO THS.

OOyuaromiuecs: Mpu SBKe Ha 3a4eT ¢ OLIEHKOM 00s3aHbl MIMETh IpHU ce0e 3a4eTHYI0 KHIKKY, KO-
TOPYIO OHHU MPEABBIAIOT IPENOIABATEIIO.

Bo Bpems 3auera ¢ omeHKoi OOyuarommecss MOTYT HOJb30BAaThCSA C Pa3pelleHUs] BEAYILEro
npernojaBaTesis CIPaBOYHOM M HOPMATHBHOM JUTEPATypoOH, APYTMMHU MOCOOMSIMH M TEXHUYECKHUMHU
CpEICTBaMH.

Bpemst moarotoBku oTBeTa B YCTHOH opMme Mpu cliade 3auera JOJDKHO COCTAaBIIATH HE MEHeEe
20 MHUHYT (110 KEJTaHUIO 00YYAIOIIET0Css OTBET MOXKET OBITh 1OCPOUYHBIM). Bpemst oTBera - He 6omee 10
MUHYT.

[IpenonaBaTenio nMpepoCTaBIsAeTCs MPABO 334aBaTh 00YUAIOMIUMCS JOIOIHUTEIbHBIE BOIIPOCHI
B paMKax MpOrpaMMbl TUCHUIUIMHBIL.

KauecTBeHHas OLIEHKA «3a4TE€HO», BHECEHHAS B 3aUE€THO-3K3aMEHALMOHHYIO BEJOMOCTb, SIBJIS-
eTcs Pe3yIbTaTOM YCIICIIHOTO YCBOCHUS Y4eOHOI0 MaTepHara.

Pe3ynprar 3adera c OLIEHKOM B 3a4€THO-3K3aMEHAIIMOHHYIO BEJOMOCTH BBICTABIISIETCS B JICHb
MIPOBE/ICHUS 3a4eTa B MPHCYTCTBUU caMmoro odOyuaromierocs. IlpenonaBaTenu HeCyT NMEPCOHAIBHYIO
OTBETCTBEHHOCTH 3a CBOEBPEMEHHOCTh M TOYHOCTh BHECEHUS 3aIIMCEN O pe3yJIbTaTax MPOMEKYTOUHOMN
aTTeCTallMU B 3a4ETHO-3K3aMEHAILMOHHYIO BEJOMOCTb.

Ecnu oOyuaromuiicst SBUJICS Ha 3a4eT M OTKa3ajcsl OT MPOXOXKJIEHHUS aTTECTAlluH B CBSA3H C He-
MIOATOTOBJIEHHOCTBIO, TO B 3a4E€THO-3K3aMEHAIIMOHHYIO BEIOMOCTb €MY BBICTABIIIETCS OLIEHKA «HE 3a-
YTCHO».

HesiBka Ha 3aueT oTMedaeTcs B 3a4€THO-IK3aMEHALIMOHHOM BEIOMOCTH CIIOBAaMH «HE SIBUJICS».
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HapymeHHe AJUCHUITIIMHBI, CIIMChIBAHUEC, UCITOJIB30BaAHUC 06y‘-IaIOH_II/IMI/IC$I HCPa3pCHICHHBIX I1C-
YaTHBIX M PYKONMUCHBIX MaTepuaioB, MOOMIbHBIX TeIe(OHOB, KOMMYHUKATOPOB, TUIAHIIETHBIX KOM-
NBIOTEPOB, HOYTOYKOB U JAPYTUX BHUJOB JINUYHOM KOMMYHHMKAIIMOHHOM M KOMIBIOTEPHOW TEXHHUKH BO
BpeMs 3ayeTa 3amnpenieHo. B cimyudae HapylieHus 3Toro TpeOOBaHUS MpenojaBaTesib 00s13aH yIaluTh
00y4YaroIerocst U3 ayAMTOPUH U MPOCTaBUTh €MY B BEJJOMOCTH OLIEHKY «HE 3aUTCHO».

OOyyaromumcsi, He CIABIIMM 3a4eT B YCTaHOBJICHHBIE CPOKH IO YBAKUTEIbHOW MPUYUHE, UH-
AUBUAYAJIBHBIC CPOKH ITPOBCACHHA 3a4YCTa OMNPCACIANOTCA 3aMCCTUTCIICM AUPCKTOPAa MHCTUTYTA I10
y4eOHoM paboTe.

OOyuaronuecs, IMEIOIINE aKaJeMHYECKYIO 3aJ0JKEHHOCTh, CJJAIOT 3a4eT B CPOKH, OMPEAes-
emble YHHBepcuTeToM. MHpopManus o JTUKBUAALMU 33J0DKEHHOCTH OTMEYAaeTcsl B AK3aMEHAlMOH-
HOM JIMCTC.

JlomyckaeTcsi ¢ pa3pellieHns 3aMEeCTUTENeM AUPEKTOpa MHCTUTYTa MO y4eOHOo#l pabore u j10-
CpOYHasi cAaya 3a4eTa ¢ 3alUChI0 Pe3yJIbTAaTOB B K3aMEHALMOHHBIH JIUCT.

WHuBanuapl ¥ JMlla ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0pOBbS MOTYT CIaBaTh 3a4€Thl B
CpOKH, YCTAaHOBJICHHBIC MHAWBUYaJIbHBIM y‘-I€6HBIM IIJIAaHOM. I/IHBaJII/I,Z[BI " Jiia ¢ OrpaHMYCHHBIMUA
BO3MOXXHOCTSIMU 3[IOPOBBS, UMEIOIINE HapYUICHHs] OMOPHO-IBUTATEILHOTO ammapaTa, JOIyCKaloTCs
Ha aTTCCTAlMOHHBIC UCIIBITAHUSA B COITPOBOKACHNUN aCCUCTCHTOB-COIIPOBOKAAIOIINX.

[Tpouenypa mpoBeaeHUs] MPOMEKYTOUYHON aTTecTalluy JUIsl OCOOBIX ciayyaeB uznoxeHna B «Ilo-
JIOKEHUH O TEKyILIeM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTecTalmuy OOydaromuxcs IO
OIIOII 6akanaBpuara, crienuanurera u Maructparypsi» ®I'BOY BO I0xHo-Ypansckuii [AY.

No Ol1IeHOYHBIE CPEJICTBA Kox u HaumenoBanue
JuddepennrpoBanHbIii 3a4eT WHJUKATOpa KOMIIe-
TEHIIUU
1 2 cemecTp N-1.0I1K-1
I Mexanunka (KHHEMAaTHKA ¥ JMHAMHUKA) Hcnons3yer ocHOB-
1. Ilpeamer ¢uzuku. OOImIast CTPYKTYpa U 331a4H Kypca GU3NKH. HBbIE 3aKOHBI €CTe-
2. PaBHOMEpHOE ¥ HEPAaBHOMEPHOE MPSIMOJIMHENHOE JBUKECHUE U CTBEHHOHAYYHBIX
ero xapakrepuctuku. CpeaHsisi CKopocTb. MTHOBEHHAs CKO- TUCITUTLIAH IS pe-
POCTb. IIEHUS] CTaHJapTHBIX
3. PaBHOycKOpeHHOE ABmkeHne. Cpennee yckopeHue. Mrao- 3a/1a4 B 00JIacTH ar-
BEHHOE YCKOpPEHUE. pOHOMUU

4. Kunematuka ABUKEHUS IO OKPYKHOCTH.
5. 3akonsl HetoToHa. Macca u cuita. Buabsl cun B mpupojie v ux
MpeACTaBICHUE B MEXaHUKE.
6. JluHaMuKa BpalaTeIbHOTO IBUKEHUS TBEPIOTO Te-
J1a(OCHOBHOM 3aKOH JIMHAMUKH BpPAaILlaTEIbHOTO JBUKECHUS, MO-
MEHT CHJIbl, MOMEHT MHEPLUU, MOMEHT UMITYJIbCA)
7. MIyJibC U €70 CBSI3b € CHIION. 3aKOH COXpaHEHUS UMITYJIbCa.
8. PaboTa u momtHOCTh. [loTeHIIMAIbHASI 1 KWHETHYECKAst dHEP-
THsl.
9.Cas3b 3Hepruu u padbotsl. [IpeobpazoBanue sHeprun. 3aKkoH
COXpaHEHUsl SHEPTUH U €r0 3HAYCHHE.

II Mexannyeckue KoJ1eOAHUS M BOJIHBI
10. KonebarenbHble 1BUKEHUA. | apMOHHYecKHe KoneOaHus U
HX XapaKTepUCTUKH. MaTeMaTU4eCKU U IPYKUHHBIN MasSTHU-
ku. @opmyna JiIst IeproioB KojaeOaHMii.
11. IIpeBpatieHue 3HEPrur MpH KOJIeOATETLHOM JIBHKCHUH.
Brinyxnennsie 1 cBoOo1HBIE Kosiebanus. Pesonanc.
12. Pacnipenenenue koyebanuii B yrpyroi cpene. [Ipogonbabie
Y TIONIEpEeYHbIe BOJIHBI. J[JIMHA BOJHBI U €€ CBA3b C IEPUOJIOM U
CKOPOCTBIO. 3BYKOBBIE BOJIHBI.
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III MKT naeanbHoro ra3a. TepmoauHaMuka
13.Temnepatypa, €€ XapaKTEPUCTUKH.
14 Crenenu cBoOoabl. [ToHas KHHETUYECKAs! YJHEPTHSI MOJICKYJI.
15. YpaBuenue Menpeneesa — Kianelipona u ero xapakTepu-
CTHUKH.
16.OxcriepuMeHTaIbHBIE Ta30BbIC 3aKOHBI.
17. 1 3aK0H TepMOAMHAMUKHU U €T0 IPUMEHEHHE K Pa3IUUYHBIMU-
30IIpOLIECCaM.
18. AnqunabaTudeckoe pacuimperue rasa. Pabora, copepiaemas
IpU U3MEHEHUU 00beMa rasza.

IVOaekTpocraTtuka
19. Dnexrpusanus ten. 3akoH Kynona. 3akoH coXpaHEHUs K-
TPUUECKOI0 3apsja.
20. Dnektpuueckoe nosie. HanpsiseHHOCTh 3JIEKTPUYECKOTO T0-
ns1. [ToTok BekTOpa HANPSKEHHOCTH 3J1. TOJIS.
21. Teopema OcTtporpaackoro-I'aycca u ee npuMEHEHHE.
22. IIpOBOJTHUKH U AUDJIEKTPUKHU B JIEKTPUUECKOM IIOJIE.
23. PaboTa 1mo nmepemMenieHuIo 3aps/ia B JIEKTPUISCKOM TI0JIe.
[ToTenuuman u pasHOCTh NMOTEHIIUATOB. CBsI3b MEXK/y HAMPSIKEH-
HOCTBIO U PA3HOCTBIO MOTEHIIUAIIOB.
24. DnextpoeMKocTb. KoHAeHCaTOphl. DHEPIHs 3JIEKTPUUECKOTO
TOJISl.
V IlocTOSSHHBII 3J1eKTPUYECKHH TOK
25. Dnexktpuueckuid Tok. Cuina toka. [InotHocTs TOKa. PazHocTh
MOTEHIMAN0B, Hanpsbkenue, J/C.
26. VIcTOYHMKY ITOCTOSTHHOTO TOKA, X BUIEL.
27. 3akoH Oma Ju1s y4acTKa ey U nojaHou nenu. ConpoTusie-
HUE MTPOBOJIHUKOB.
28. IlocnenoBaTeNnbHOE U MApAJJIENbHOE COEAMHEHNE TPOBOAHU-
KOB.
29. PaboTa 1 MOIIHOCTH TOKa. 3akoH J[>koyns - JleHma.
30. DneKkTpuUecKuid TOK B Ta3ax (CaMOCTOsITeNIbHAsI U HECAMO-
CTOSITEeJIbHASI MPOBOJUMOCTH, TUIIBI PA3PsIIOB).
31. DneKTpUYECKHi TOK B MOJYPOBOJHUKAX (COOCTBEHHAS U
MpUMECHas MPOBOJAUMOCTHU MOJTYTPOBOIHUKOB).
32. DNEeKTpUUYECKU TOK B paCTBOpaxX M pacruiaBax 3JIEKTPOTUTOB
(3akoHbl Papajes, IIEKTPOIINU3 U €r0 IPUMEHEHUE).
VI Marnerusm
33. MarauTHoe 1oJje, MarHuTHas UHIYKINSI, MAaTHUTHBIN TOTOK.
34. MarHuTHbIE CBOMCTBA BelIECTB. JlMamMmarneTnsMm, rnapamMartae-
TU3M U (peppOMarHeTU3M.
35. [lelicTBME€ MAarHMUTHOTO TIOJISl HA MPOBOJHUK C TOKOM. 3aKOH
Awmrnepa. 3akoH buo-Casappa-Jlannaca.
36./lelicTBMEe MArHUTHOTO TOJIS1 HA ABOKYIIUACS 3apsia. Cuna

JlopeHua.

37.5BreHNnE NEKTPOMArHUTHOW MHAYKIIUA U CAMOWHTYKIIUH.
38. [Ipunuun neiicTBus Tpancopmaropa.
VII BoJsiHOBBIE 1 KBAHTOBbIE CBOIICTBA CBEeTa
39. Mudpaxuus cera. JudpakunonHas pemeTka.
40. Uatepdepennius ceeta. MeToabl MOTyYEHUsT KOTEPEHTHBIX
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BoJIH. MHTEpdepomerp MaiikenscoHa.

41.ITonspuzauus ceeta. 3akoH bproctepa. 3akon Mantoca.

42. ®otorpdekr. 3akoHbl PoTtorddexra.

43. NlaBnenue ceera. OnbiThl JIcOenena.

44. OnpITHBIC 3aKOHBI U3Ty4YeHUs a0COFOTHO YEPHOTO Tena (3a-
koH Credana-bonbiMana, 3akoH BuHa).

45. Cnektp uznyuenus Bogopoaa. Crnekrpanbuble TuHuM (banb-
Mepa, Jlalimana, [lamena).

VIII ATomHas 1 siiepHas pusuka
46. CBs13p MEX]ly KOPIYCKYJISIPHBIMU M BOJTHOBBIMU CBOWCTBAMU 4a-
ctul. ®opmyna ae-bpoitns.
47. EcrecTBEHHas paluOaKTUBHOCTb.
48. PagnoakTUBHOCTh. 3aKOH PaJIMOAKTUBHOTO paciaja.
49.Ctpoenue aroma Bogopoja. Teopus bopa.
50. AtomHoOe sipOo, ero cTpoeHue. [IpoToHBI, HEUTPOHBI, U30TOIIBI.
51. UckyccTBeHHas paliOaKTUBHOCTb. S iepHbIE peakiuu (IIpuMe-

phbl).

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

IlIxkana Kpurtepun oneHuBanus

3HaHHE IIPOrPaMMHOI0 MaTe€pHalla, YCBOCHUE OCHOBHOW M JIOTIOJIHUTENb-
HOHN JIUTEpaTypbl, PEKOMEHIOBAaHHON IIPOIPAMMOM IUCLHUIIIUHBI, IIpa-
BUJIbHOE PELICHHE 3aJa4d (IOIyCKaeTCsd HaJIW4YUE MalO3HAYUTENBbHBIX
OMMOOK WM HEAOCTaTOYHO MOJHOE PACKPhITHE COAEp)KaHUE BOIpPOCA,
OrneHka «3a4TeHo» VI MOTPEIIHOCTh HENPUHUUIIMAIBHOTO XapakTepa B OTBETE Ha BOIPO-
CBI).

JIOTIONHUTENBHBIM YCIOBHEM IOJIyYEHUSI OLICHKH «3a4T€HO» MOTYT CTaTh
XOpOILIME ITOKA3aTeNI B XOJ€ NMPOBEACHUS TEKYILEro KOHTPOJI U CUCTe-
MaTH4ecKasi aKTUBHAs paboTa Ha Y4eOHBIX 3aHATHUSX.

npo0esbl B 3HAHUSAX OCHOBHOTO MPOTPAaMMHOTO MaTepuana, MpHHLIUIHU-

O1LeHKa «HE 3aUTEHO»
aJIbHBIC ONTMOKHU ITPU OTBETE HA BOMPOCHI.

IlIkana Kputepun oneHuBanus

- 00y4aromuiicst MoJHO YCBOMJI Y4eOHBINH MaTepua;

- TIOKa3bIBae€T 3HAHME OCHOBHBIX MMOHATHI AMCUUILIMHBI, TPaMOTHO
IIOJIb3YETCSl TEPMUHOJIOTUEH;

- TIPOSIBJISIET YMEHHE aHAJTU3UPOBATh U 00001maTh HHPOPMAINIO, HaBbI-
KH CBSI3HOT'O OIIMCAHUS SIBJICHUU U MponecCcCoB;

- IEMOHCTpPUPYET YMEHHUE H3JaraTh Marepual B ONPEIeIeHHOI Jlornye-
CKOM TIOCIeI0BATEIBHOCTH,

- TOKa3blBa€T yMEHHE WIUIIOCTPUPOBATh TEOPETUUYECKUE MOJIOKEHUS
KOHKPETHBIMHU IPUMEPAMU;

- IEMOHCTpHUpPYET cPOPMUPOBAHHOCTH U YCTOWUYUBOCTH 3HAHUHN, YMEHUI
Y HABEIKOB,;

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

Onenka 5
(oTIM4HO)

Onenka 4 - OTBET YJIOBJIETBOPSIET B OCHOBHOM TPEOOBAHMSIM HA OLIEHKY «S5», HO MIPH
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(xoporio)

9TOM MMEET MECTO OJUH U3 HEIOCTATKOB:

- B YCBOGHHMH y4e€OHOT0 MaTrepHaa JOMyIIeHbl TPoOebl, He HCKa3UBILNE
COIEpIKaHHE OTBETA;

- B M3JI0’)KEHUU MaTepUalia JOMYIIEHbl HE3HAYUTEIIbHbIC HETOYHOCTH.

Onenka 3
(YIOBIETBOPUTENHHO)

- 3HaHHWE€ OCHOBHOI'O MPOTPAaMMHOI0 MarepHalia B MUHUMAJIbHOM 00be-
Me€, MOTPEIIHOCTH HENPUHIMIMAIBHOIO XapaKTepa B OTBETE Ha JK3a-
MEHE: HEMOJHO WJIM HEIMOCJIEI0BAaTEIbHO PACKPBITO COJAEPKAHME MarTe-
pHana, HO MoKa3aHo o0Iee MTOHUMaHKE BOIIPOCOB;

- UMEJHCh 3aTPyAHEHUS WIH JOMYIIEHb! OMMMOKHU B ONpeAeSIeHUU MOHS-
TUH, UCIIOJIB30BAHUN TEPMHUHOJIOTUY, ONMCAHUU SIBICHUH M IPOLECCOB,
WCIIPaBJIEHHBIE M10CIIE HABOISIINX BOIIPOCOB;

- BBISIBJICHAa HEJOCTaTo4Has Cc(HOPMUPOBAHHOCTh 3HAHWW, YMEHUH U
HABbIKOB, 00yYalOIIUca HE MOKET IPUMEHUTh TEOPHIO B HOBOM CUTya-
005038

Ouenka 2
(HEyIOBJIETBOPUTEILHO)

- MpoOEeITbl B 3HAHHUSIX OCHOBHOTO IIPOTPAMMHOTO MaTepuala, IPUHITUITH-
aJIbHbIEe OLTMOKM IIPU OTBETE Ha BOIIPOCHI;

- 0OHapy>XeHO HE3HAHHWE WJIM HEMOHMMaHWE OoJIbIlield WM HamOoJiee
BaXHOM YacTH y4eOHOTo MaTepuana;

- JIOTIYIIEHBI OIIMOKU B OIPEICIICHUH TOHSATHIA, TPHU HCIOJIh30BAHUU
TCPMHUHOJIOTUH, B OTMCAHUU SIBJICHUU U MponecCoB, KOTOPLIC HE UCITPAB-
JICHBI ITOCJIE HECKOJIBKUX HABOSIIIUX BOTIPOCOB;

- HC Cq)OpMI/IpOBaHBI KOMIICTCHI WU, OTCYTCTBYIOT COOTBCTCTBYIOIIHC
3HaHUsl, YMCHHUS U HAaBBIKH.

4.2.2 Dx3aMeH

He npenycMoTpeH yueOHbBIM TLIaHOM.
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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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