[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO

WUHdopmaumsa o Bnagenbue:

O10: Muraes Esrei MHFFBETEPCTBO CEJIBCKOI'O X03AMCTBA POCCHHCKOM ©EEPAIIHH

[LomkHocTb: [upekTop MHCTUTYTA arpo3konorum

[ata nognucanus: 21.11.2024 13:51:16

YHUKaNbHbIA NDOTpaMMHbIH K ?ﬂﬂpaﬂbﬂoe rocyaapcreeHHoe OIOMMKETHOE oDpazoBaTellbHOe YUpesaeHHe
228e9f4f784404f7c9d659181ea0dcc42alal44 BBICILIET0 00pa3soBaHus

L «HOKHO-YPANLCKH]

i TOCYJIAPCTBEHHBIN AT'PAPHBII YHUBEPCHTET»

HHCTHTYT ATPO3KOJIOTHH - dpuanan ®I'BOY BO IOKHO-YPAJIBCKHI I'AY

(| VTBER)
l[}rplemp HHeTHYYTa arposkoIorny
.m.r:xﬁ_.t-&/ C. I1. Makcamon

«21» anpena 2021 T.

Kadenpa ArporexHosOruit U 9KOJIOTHH

Paboyas mporpaMma AUCHUTUIAHBL
b1.0.32 PU3UKA
Hanpasnenue noarorosku 35.03.04 Arponomust
HanpasnenHocTs CeJieKIIHSI M CEMEHOBOJACTBO CeJIbCKOXO03SCTBEHHBIX KYJIbTYP

VY poBeHb BhICIIETO 00pa30BaHUs — DaKaJaBpHaT
Kamudukamnus — 6akajaaBp

®dopma 00yueHUs — OUHAS

Mmuacckoe
2021



Pabouas nmporpamma aucuuminHbl «DU3nKa» COCTABICHA COCTABICHA B COOTBETCTBUU C TPEOOBAHMSI-
Mu DeneparbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHaapTa Bhiciiero oopasoBanus (OI'OC
BO), yrBepxkaennoro Ilpukasom MunncrepctBa obpa3zoBanus u Hayku Poccuiickoit @enepauuu ot
26.07.2017 r. Ne 699. Pabouas nporpamMma mpegHazHadeHa JJis MOArOTOBKU OakajaBpa IO HarpabJe-
Huo 35.03.04 Arponomusi, HanpaBieHHOCTh — CeJieKUMsl M CeMEHOBO/JCTBO CeJIbCKOXO0351iICTBEH-
HBIX KYJbTYP.

Hacrosmas pabouast mporpamMmma JUCIUIUIMHBI COCTaBJeHa B paMKax OCHOBHOM mpodec-
CHOHAJIbHOW oOpazoBarenbHOM mporpammbl (OITOIT) u yuuTsiBaeT 0coOOEHHOCTH OOy4YCHHS MPHU
WHKJTFO3UBHOM 00pa30BaHMM JIMI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3710poBbsi (OB3) 1 naBanm-
TI0B.

CocraBurensb — crapmunid npenogasatens C.C. benoycosa
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Paboyas nporpamma JucUHIUIHHBL 0of00peHa yueGHO-MeTOAHuecKoil KkomHccHed MucrutyTa
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«19» anpens 2021 1. (mporokon Ne 3).
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4.5. Bwuasl u coaepKaHue CaMOCTOSITEILHON pabOThl 00yYaromuXcs
Y4eObHO-MeToANIeCKOe 00eCTIeYeHIE CaMOCTOATEIIbHON PaboThl 00yYarOIIUXCs
0 TUCIUTUINHE

@DOHJ OLIEHOYHBIX CPEJCTB ISl MPOBEACHUS MPOMEXYTOUHOM aTTecTaluu 00y-
YAFOIIMXCS TI0 JUCIUILTAHE

OcHoBHasl U JOTIOJNIHUTEIbHAS yueOHas TuTeparypa, HeoO0Xoaumasi JJisi OCBOCHUS
JTUCIUTUTAHBI

Pecypchl nHpOpMaIMOHHO-TEIEKOMMYHUKAMOHHON ceTH «HTepHeT», HeoO-
XOJIUMBIC JJIS1 OCBOCHUS JUCIUILTAHBI

MeTtoauueckue ykazaHus sl 00y4Yaronuxcs M0 OCBOCHUIO THUCHUTIIHMHBI
NudopmannoHHbIe TEXHOJIOTHH, UCTIONB3YEMbIE TIPH OCYIIECTBICHUN 00pa3oBa-
TEJIBHOTO IMpoLiecca Mo AUCHUIINHE, BKIIIOYas MepeueHb IporpaMMHOro obecre-
YeHHs U MH(OOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

MarepuanpHO-TeXHUYECKas 0a3a, HeOOX0ouMast sl OCYIIECTBICHHS 00pa3oBa-
TEIHHOTO MPOoILiecca MO AUCIUILTHHE

[Tpunoxenue Nel. @oHJ OLIEHOYHBIX CPEICTB.
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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO JUCHUIINHE,
COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yjbTaTaMu ocBoeHuss OITOIT

1.1. Heap 1 3a1a4n TUCHUTLIHHBI

bakanaBp mo HampabieHuro moarotoBku 35.03.04 ArpoHoMHus JOJKEH OBITH MOJATOTOBJIEH K
pelieHro  3a1a4  npo(eCCUOHATBHOM ACSITENbHOCTA CIEAYIOMUX THIIOB: MIPOU3BOJICTBEHHO-
TEXHOJIOTHYSCKOM.

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.

3agaum IUCHUILIHHDI:

— 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-
TENLHOCTH;

— OBIIQJIETh METOJIaMU pelIeHUs MPOodECCHOHATBHBIX 3a/1a4.

1.2. KomnereHUMH W MHAHUKATOPBI J0CTUKEHHI
OIIK-1. CriocobeH pemniaTh TUMIOBBIC 337291 MPOGECCHOHATBHOM IeATeTHOCTH HAa OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB MAaTCMAaTUUYCCKUX U CCTCCTBCHHOHAYYHbIX AUCIUIIINH C IPUMCHCHUCM I/IH(l)OpMa-
LIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUI

Kox u naumenoBanue ©opmupyemsie 3VH
WHIUKATOpa T0CTH-
KEHUSI KOMIICTCHITUN 3HaHUA YMCHUSA HaBbIKH
N/I-1omnx-1 Ucnons- OOyuatommiicst nopkeH | OOyvaronuiics  1oi1- | OOy4Jaroniuiicss JA0KeH
3yeT OCHOBHBIC 3aKO- | 3HaTh: OCHOBHBIE (PH3U- | )KEH YMETh: HCIIOJB30- | BIAJCTh: HaBBIKAMH
HBI €CTECTBEHHOHA- YECKHUE 3aKOHBI, SIBIICHUS | BaTh OCHOBHBIC (HU3H- | IPUMEHEHHUS  COOTBET-
YYHBIX JUCITUTLIAH U TMPOLIECChl, HA KOTOPBIX | YECKUE 3aKOHBI W IIO- | CTBYIOIIETO ¢buznko-
JUISl peIIEHUsT CTaH- | OCHOBAHBI MPUHIMIIBI | HATAS IS PEIICHUs | MAaTEMaTHIECKOTO  arl-
JMApTHBIX 3a7a4 B JNEUCTBHUS O0BEKTOB TPO- | MPOdecCHOHATBHBIX napara, METOJIOB aHaJH-
obyacTu arpoxumMun | (peccuoHaTbHON ned- | 3amad - (b1.0.32-Y.1) |3a u wMopenupoBaHus,
Y arpONOYBOBE/ICHUS | TEABHOCTH M  KOTOpPBIE TEOPETHYECKOTO U DJKC-
C IPUMEHEHUEM WH- | UCTIOJB3YIOTCS I pe- MEPUMEHTAILHOTO  HC-
dopmanroHHO- IICHUsT TPOoQecCHOHATb- CIIEJOBaHMsI TIpU pelle-
KOMMYHUKAIlMOHHBIX | HBIX 3amad - (b1.0.32 - HUM  TpodhecCHOoHab-
TEXHOJIOTUH 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 IHMCHMIUIMHEI cocTaBigeT 3 3adueTHBIX enuuuinl (3ET), 108 akagemuueckux daca (nma-
nee yacoB). JlucuunianHa u3yvaercs
— ouHas (opma oOydeHust BO 2 ceMecTpe.

3.1. Pacnpenesienne o0beMa JMCUMIIMHBI IO BUAAM Y4eOHOI padoThI

Bunx yuebnol paboThl KonnyecTBo 1acoB

KonTtakTHasi pa6ora (Bcero), B ToM 4ncJjie mpaKkTu4ecKast 48
NMOAr0TOBKA

B ToM uncne:

Jlexmuu (JI) 16
ITpakTnueckue 3ansatus (113) 16
JlabopaTtopusie 3ansTus (JI3) 16
CamoctosiTesibHasi padota odyyawmuxcs (CP) 60
KonTtpoJs -

Hroro 108

3.2. PacnpenesieHue yueOHOIro BpeMeHH IO pa3jejiaM U TeMaM

Beero | B TOM 4HCIIE .
N KOHTaKTHas paboTta =
[\
TeNIBI HaumeHnoBanue pasziesna u TeMbI yac CP E“
’ JI JI3 113 )
~
Pasnen 1.Mexanuka
1.1 Bgenenue 6 2 4 X
Kunematnka MaTepualbHOM TOU-
1.2 p 8 2 2 4 X
KH
HMHAMHKa MaTE€pHAILHOU TOYKHU
13 | Hune p 12 2 2 4 4 X
Y TBEPAOIO Tena
MexaHnueckue KojieOanus u
1.4 12 2 4 2 4 X
BOJIHEI
Paznen 2. MonekynspHas pu3uKa U TEPMOAMHAMUKA
MoexynapHO-KHHETHYIECKas
2.1 AP 4 ; 4 X
TEOpHs UACATBHOIO raza
2.2 | M3ompolecchl B ra3zax 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 | [IoCTOSAHHBIN NEKTPUUECKUN TOK 6 2 4 X
3.3 MarguTHOE H0JI€ U TOK 8 2 2 4 X
34 DJIEKTPOMAarHuTHAsI MHIYKIIHS 4 4 X
DEeKTPOMarHuTHLIE KOJIeOaHus U
3.5 P 4 4 X
BOJIHEI




Pasnen 4. OnTuka

4.1 | 'eomeTpuueckasi oTUKa 7 2 1 4 X

4.2 BomraoBas ontuka 5 2 2 1 X

4.3 KBaHTOBas onTHka 4 4 X
Paznen 5. AtomHas gusuka

5.1 | AtomHas u sipepHas pusnka 8 2 2 4 X

KoHTpoib X X X X X X

OO611ast TPy A0€MKOCTh 108 16 16 16 60 X

4. CTpyKkTypa U coiepKaHue INCHUILTHHbI

[IpakTUyeckast MOATOTOBKA MPU peau3alii YUeOHbBIX MIPEIMETOB, KypCOB, JUCIUIUIMH (MOIY-
Jieil) opraHu3yeTcs MyTeM MPOBeIeHUs MPAKTUUYECKUX 3aHATUH, MPAKTUKYMOB, TAOOPaTOPHBIX paboT 1
MHBIX aHAJTOTMYHBIX BHUJOB Y4€OHOH AEATENbHOCTH, IPEAYCMATPUBAIOIINX YYaCTHE O0YUaIOIUXCs B
BBITIOJTHEHUH OTJIEIbHBIX 3JIEMEHTOB PalOT, CBA3aHHBIX C Oyayileil mpodeccnoHalbHON JesTeNbHO-
CTBIO.

[TpakTHyeckasi MOArOTOBKA MOXET BKJIIOYATh B ce0sl OTHEIbHBIC 3aHATHS JICKIIMOHHOTO THUIIA,
KOTOpBIE MpeyCMaTpUBAIOT Nepenady yueOHoi nHpopmauy o0ydyaromumcs, He0OX0IUMON ISl TOo-
CJIEYIOIIETr0 BBIMOJHEHUS paboT, CBA3aHHBIX ¢ OyAylIel npodeccuoHaNnbHOMN NeATeIbHOCTHIO.

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

- yauBepcanbHbie KomrereHnnn (YK) ot 5 1o 15%;
- obmenpodeccunonansubie kommnereHuu (OITK) ot 15 go 50 %;
- npodeccuonanpubie komnetTeHuu (I1K) ot 20 no 80%.

4.1. Coaep:xaHue TMCUUTLTHHBI

Paznea 1. MexaHuka

KunemaTnka. Kunemaruka qBUKEHHUs. MaTepUaJIbHON TOUKHU B IpocTpaHCcTBe. CUCTEMa OTCUeTa
U cuctema koopaumHar. Paaguyc-Bextop. PasnokeHne panmyca-BeKTOpa IO €JUHUYHBIM opTam. Ero
Moayib. Tpaektopus. Bexkrop nepememenus. Cpeausis ckopocTb. MrHoBeHHast ckopocTh. [Ipoekuu
BEKTOpPa CKOPOCTH Ha KOOpJAMHATHBIE OCH. Pa3nokeHHe BEKTOpa CKOPOCTH MO €JUHUYHBIM OPTaM.
Mopnynbe BEKTOpa CKOPOCTH U €T0 CBA3b ¢ IPOeKUUAMH. [1yTh Kak ompenerneHHblii HHTETpal OT MOAYJISA
BEKTOpa CKOPOCTH.

PaBHOMepHOE nBUXKEHME. 3aBUCUMOCTh KOOPAMHATHI OT BPEMEHU IIPU PAaBHOMEPHOM JIBUYKEHUU.
PaBHOyCKOpeHHOE IBMKEHHE. 3aBUCHMOCTb KOOPAMHATHI U CKOPOCTH OT BPEMEHHU IIPH PaBHOYCKO-
PEHHOM JBUKXCHUMU.

BekTop yckopeHus u €ro MoAyib. PasznoskeHue BeKTopa yCKOPEHUs 10 €IMHUYHBIM opTaM. Llen-
TPOCTPEMHUTEIBHOE U KacaTelbHOE ycKopeHus. LleHTp u paanyc KpuBU3HBI TpaekTopuu. BriBon dop-
MyJI U HEHTPOCTPEMUTENBHOIO U KaCaTEJIbHOTO YCKOPEHUM.

Kunemaruka nBuKeHHs] MaTEpUaIbHOW TOYKU IO OKPY>KHOCTH. YT0ia noBopota. CpenHss yrio-
Bas CKOpPOCTh. MTHOBEHHasi yIJIOBasi CKOPOCTh. YTJIOBOE YCKOpeHHE. PaBHOMEpHOE IBHKEHHUE IO
OKPY’KHOCTH. 3aBUCHMOCTb YIJIa OT BPEMEHU IpU paBHOMEPHOM JABIkeHHH. [lepuona obpamieHus Tou-
KM T10 OKPY’KHOCTH M €T0 CBSA3b C YIJIOBOM CKOPOCTHIO. PABHOYCKOPEHHOE IBHIKEHUE IO OKPYXKHOCTH.
3aBUCUMOCTb yIJjla U YIJI0BOW CKOPOCTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBHKE€HUU. Bektop yrio-
BOM CKOPOCTH.

JAuHamuka MaTtepuaabHOH TO4YKH. 3akoHbl HproToHa. Bropoii 3akon Herorona. HauanbHble
ycioBus. Mmynsc. MoMeHT nMmyiibea. 3aKOH U3MEHEHUSI MOMEHTa UMITYJIbCa C TEUEHUEM BPEMEHH.
MowmeHT cuibl. [Ineqo cunbl. 3aK0H COXpaHEHUsI MOMEHTAa UMITYJIbCa MAaTEPUAIbHON TOUKH.




Pabora mocrosiHHON cuibl. Pabota kak kpuBosiMHEHHBIN uHTerpan. Kunermueckass sHeprus.
CBs13b npupaIieHus KWHETHYECKOU SHEPTHH ¢ pad0TOM CHiIbl. MOIITHOCTS.

[Tonnas Mexanuueckast SHEPrusi. 3aKOH U3MEHEHUS MTOJTHOW MEXAaHHUYECKOW YHEPTUU C TEUCHHEM
BpEMEHU. 3aKOH COXPaHEHHMS MOJTHOW MEXaHUYECKOW SHEPTUH.

JAMHaMuKa TBepaoro rena. BpanieHue TBepAOro Teiaa BOKPYI HEIOABUKHOM ocM. MOMEHT UM-
yJibca TBEpAOTro Tena. MoMeHT uHepuuu. OCHOBHOE ypaBHEHUE BPalIaTEIbHOTO ABUKEHUA. MOMEH-
Thl UHEpLMH NpocThIX Tenl. Teopema Lltelinepa. Cratuka. Y cioBus paBHOBECHS TBEPAOIO TeElA.

Koaebanus. [lepuonnueckue konedbanus. Yacrora. [lepuoa. 'apmonudeckue xosebanus. Am-
wmryna u ¢aza. Auddepenunansnoe ypaBHeHHE rapMOHMUYECKUX KoJjiebanuil. OnpeneneHne aMIuim-
TYbl U HaYaIbHOU (pa3bl KoyieOaHU U3 HAYaJbHBIX YCIIOBHH.

[pyxunnenii MastHUK. Cuna ynpyroctu. 3akoH ['yka. DHeprus 1eopMHUPOBAHHOMN MPY>KUHBI.
YpaBHeHUE NBMKCHUS TIPY>KUHHOTO MasTHUKA. YacToTa KoeOaHui MPYyKUHHOTO MasTHUKA. DHEPTHUs
IIPYXKUHHOTO MAasTHUKA. 3aKOH COXpaHEHUs 3Hepruu. dusnueckuil U1 MaTeMaTHUYECKUN MAsTHHUKH.
YpaBHEHUE IBUKEHUS.

Ob6opotHbiii MasTHUK. [IpuBenennas nnuHa ¢usnyeckoro mastHuka. Llentp kauanus. M3mepe-
HUE YCKOPEHHs CBOOOIHOTO MaIeHUSI.

CnenmanbHasi TeOpus OTHOCHUTeNbHOCTH. IIpuHuMn otHocurensHOcTH. IIpuHIMI TOCTOSH-
CTBa ckopocTH cBeTa. [IpocTpancTBo-BpemMsi MUHKOBCKOTO. MupoBasi JIuHUSL 4acTUllbl. CBETOBOM KO-
uyc. [IpeoOpaszoBanus Jlopernma. BeiBon npeodpaszoBanuii Jlopenna. MatepBan. CoOCTBEeHHOE BpeMmsl.
OTHOCHUTENBHOCTh BpeMEHHU. Bpemsi xu3HM pacnanaronieics sjieMeHTapHoM wacTtuibl. [lapamokc
onmusnenoB. [IpeobpazoBaHust CKOPOCTEH.

Pa3neua 2. MosekyasipHast pu3uKa 1 TEPMOIUHAMHUKA

Kunernyeckasi Teopusi pABHOBECHOI'0 M1eaJbHOr0 raza. KonueHnrpanus Mosekyis. OyHKIus
pacrpeesieHdst MOJIEKYJI B MPOCTPAHCTBE U Mo ckopocTaMm. Cpeanue ckopoctu. JlaBinenue raza. [pu-
OJIMKEHHOE BbIpaKEHHUE JIJISl CPETHETO YKCIa yIapoB MOJIEKYJ O CTeHKY. CBSI3b IaBJIEHUS CO CPEIHUM
3HaUYEHHEM KBaJIpaTa CKOPOCTH MOJIeKyJibl. OCHOBHOE YpaBHEHHE KMHETHUECKOW Teopuu ra3za Pacmpe-
nexenne Maxkcseiia — bonbiiMana.

TepMoguHamMuka uaeaabHOro raza. Monps BemiectBa. Yucno ABoragapo. MossipHas macca.
VYpaBHeHHE COCTOSIHUA HAcaIbHOTO ra3a. 3akoH JlanbToHa. CpenHsist SHeprus MOJIEKYIbl. BHyTpeHHsIs
SHEprus UacalbHOrO rasza. Mzoxopudeckuil mpouecc. TermmoeMKOCTh UICAIBHOTO ra3a Mpu MOCTOSH-
HOM oOBeme. Umcno cremeHei cBoOOIbI MoOyeKysbl. PaBHOpacnpenenenne sHepruu [10 crenmeHsm
cBoOombl. M3o0apuueckuit mporecc. TemIoeMKOCTh HUICATBHOTO ra3a MPU MOCTOSHHOM JABJICHHH.
N3orepmuuecknii mporecc. AanadaTHYeCKuil MpoIecc. DHTPONUS UICaTbHOTO Ta3a. DHTPOIUS HJIe-
aJIBHOTO Ta3a U BTOPOE HAYaJI0 TEPMOAMHAMUKH.

SIBienusi mepeHoca B rasax. HepaBHoBecHbIE cOCTOSIHMS Ta3a. JIokaibHOE TEpMOAMHAMMYE-
ckoe paBHoBecue. Cpenusisi [uMHa cBOOOIHOrO mpoOera MoJsieKysbl. IITOTHOCTH MOTOKAa MOJIGKYII.
Huddysus razos. 3akon duka. Koapdunuent nuddysun. Beisog 3akona duka. YpaBaenne nuddy-
3un. BszkocTh ra3oB. 3akoH Herotona. Koadduuuent Bszkoctu. BriBoa 3akoHa HeloToHA A1t CHITBI
BSI3KOTO TpeHHs. TernaonpoBoaHOCTh ra3oB. 3akoH Dypbe. Koaddurment TenmnonpoBoaHOCTH.

PeanbHble raspl. MexxMoeKyIsipHOe B3auMojelcTBue. YpaBHeHue Ban-nep-Baambsca. O6oc-
HOBaHuE ypaBHeHUs! Ban-nep-Baanbca. BHyTpeHHss 3HEPTHs peaibHOro rasa.

Pa3nen 3. DiieKTpUYeCTBO U MATHETHU3M

ITocTosiHHOE 3JIeKTPpHYECKOe T0JIe B BaKyyMe. DJIEMEHTApHbIE YaCTULIbI, UMEIOIINE 3IIEKTPH-
YECKUH 3apsif. DJEMEHTAPHBIA SJICKTPUYECKHUM 3apsll. 3aKOH COXpaHEHHUs 3aps/ia H30JMPOBAHHOU
MaKpOCKOIHMYECKOH cucTeMbl. B3anMonelicTBrue IByX TouedHbIX 3apsiioB. Cuia BzanMoaenictaus. [o-
TEHIMAJIbHASI HEPTUsl B3aUMOJACHCTBUE JBYX TOYEYHBIX 3apsloB. J[eMCTBHME CHUCTEMBI 3apsSKEHHBIX
YacTUI] Ha MPOOHBIN 3apsn. 3akoH KynoHa m mpuHIMN cyneprno3unuu. HampspkeHHOCTh AieKTpude-
ckoro nouss. 3akoH KynoHa v NpuHOKIN Cynepno3uuuu A HanpsKeHHOCTH. [loTeHnman anekrpuye-
ckoro noiisi. 3akoH KyJioHa ¥ IpHUHLUI Cyneprno3uuuu g noreHnuana. CooTHOIIEHHE, CBA3BIBAIO-
1iee HapsHPKEHHOCTH MOJISA M NOTeHIMaIL. [ paueHT noTeHuana.



Pabora mpu nepemenieHuu 3apsaa B MOCTOSHHOM JJIEKTpudeckoM moje. Llupkymsamus BekTopa
HaIPSHKEHHOCTU ITOCTOSIHHOTO AJIEKTpUYecKoro mnosist. CHIOBbIE JIMHUM U SKBUIIOTEHIUAIBHBIE MO-
BepxHOCTH. [IOTOK BEKTOpa HAMPSKEHHOCTU 3JEKTpUdecKoro mnoss. [loTok BekTopa HanpsKEeHHOCTH
nmoJisi TodeuHoro 3apsna. Teopema ["aycca. [Ipumenenns teopemsl ["aycca. Dnekrpruueckoe mose oec-
KOHEYHOW PaBHOMEPHO 3apsHKEHHOM IUIOCKOCTH. DIEKTPUYECKHE MO 3apsHKeHHBIX cepsl, mapa u
uminHapa. OCHOBHBIE YpaBHEHUS AJIEKTPOCTATUKH B HHTErpaibHOU (hopme.

DIEKTPUUYECKHUI JUMOIb U CO3[JaBAEMOE UM BJIEKTPUUYECKOE ToJIe. DIIEKTPUUECKOE IMOJe TOYeU-
HOTO AUMoJis. BeiBonx Gpopmy:n A HapsSKEHHOCTH TOJIS U MOTEHIMAaNa. DJIeKTPUUECKU MOMEHT JH-
OJIsl.

DJIeKTPUYECKOe 10Jie B JUIIeKTPUKAX. [[onspHbIe 1 HEMOIAPHBIE MOJEKYJIbI. DJIEKTPUUECKHUI
MOMEHT MOJIEKYJIbI. JIUOIb BO BHEITHEM 3JIEKTPUUECKOM II0JIE.

[Tomstpuzanusa auanexktpuka. CBoOoaHBIE M cBs3aHHBIE 3apsiabl. [lomspu3oBanHocTs. [loBepx-
HOCTHAsI IJIOTHOCTh CBSI3aHHBIX 3apsI/IOB U €€ CBA3b C BEKTOPOM MOJISIPU30BAHHOCTH.

IIpoBOAHUKH B MOCTOAHHOM 3JIEKTPH4YECKOM moJjie. Hocurenu 37eKTpUYEcKoro Toka. JJeK-
TpocTaTuueckass MHAyKuus. MHayuupoBaHHble 3apsiasl. PacnpeneneHue 3apsiioB B M30JIMPOBAHHOM
npoBoaHUKE. [IoBepXHOCTHAs MIIOTHOCTH 3apsaa. [IocTosiHHOE AleKTpUYecKoe Moje B M30JIMPOBAH-
HOM MPOBOAHUKE. ['paHUYHbBIC YCIOBUS HA MMOBEPXHOCTU MPOBOJHUKA. DIEKTPUUYECKAs] EMKOCTb 3apsi-
KEHHOTO IPOBOJHHKA. EMKOCTH NpPOBOISALIErO HIapa, OKPYKEHHOTO OJHOPOIHBIM JIUAJIEKTPUKOM.
DHeprus 3aps>KEHHOT0 MPOBOIHUKA.

Konnencaropsl. Hanpsokenne. EMkocTh koHzmeHcaropa. [Tnockuii konaeHcatop. BeiBoa hopmy-
JIbI 1711 EMKOCTH TJIOCKOT'O KOHJIEHCATOpa, 3al0JIHEHHOTO OJJHOPOIAHBIM JIUAJIEKTPUKOM. DHEpPrus 3a-
PSKEHHOTO KOHJAEHcaTopa. BeiBoj ¢GopMyinbl [Uisi SHEPruu 3apsHDKEHHOTO KOHJEHcaTopa. DHeprust
3IEKTPUUYECKOTO MOJIS B INIOCKOM KoHJieHcaTope. [InotHocTs sHeprun. CoeIMHEHHs] KOHASHCATOPOB.

duekTpudecKuil TOK. TOK MpOBOIMMOCTH M KOHBEKTUBHBIN TOK. BekTop miiotHocTH TOKa. Cu-
7a Toka. BeiBog (opmysbl, CBSI3BIBAIONICH IUIOTHOCTH TOKA M CPEAHIOI0 CKOPOCTH HOCHUTEIECH TOKa.
3akoH coxpaHeHHUs 3apsaa. BeIBoJ ypaBHEHUST HEMPEPHIBHOCTH. 3akoH OMa JyIs ydacTka 1enu B qud-
(bepeHanbHON U MHTErpalibHON (opmax. BeiBog 3akona Oma it yuyactka uenu. CoeiuHeHHUs Tpo-
BOAHUKOB. [I1OTHOCTh KOHBEKTMBHOTO TOKa B 3apsHKEHHOM IIMUIMHIpPE, BpalIaroleMcsi BOKPYT cOO-
CTBEHHOM OCH.

Croponnue cwibl. PaboTa CTOPOHHHMX CHJI TPU MEPEHOCE HOCUTENS TOKA. DJIEKTPOABUKYIIAS
cuia. HanpsiokeHue Ha HEOJHOPOJHOM Y4yacTKe 1enu. 3akoH OMa Jjisi HEOJTHOPOJIHOTO YYacTKa IEMHu.
3akon Oma mis nmoaHo# nenu. [IpaBuna Kupxroda n npumep ux npumenenus. 3akon Jxoyns — JIeH-
1na B auddepeHunanbHol U UHTErpanbHol (opmax. MOUTHOCTh TOKa W yAeIbHas MOLIHOCTh TOKA.
BriBoa 3akon Jlxkoyns — Jlenna.

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

ITocTositHHOe MarHUTHOe MoJie B BakyyMe. 3akoH buo-Casapa-Jlannaca u npuHIMII CynepIo-
3UIMU. MarHuTHOE 1oJIe KPyrOoBOro Toka. MarHuTHas MHAYKIUS B LIEHTPE BUTKA. Pacuer mHAyKIMn
MarHUTHOTO MOJIsI KpYTOBOTO TOKA HAa OCH BUTKA. Pacuer MHIyKIIMM MarHUTHOTO MOJIsi HA OCH COJICHO-
112 KOHEYHOU JIMHBl. MarHuTHOE MoJie IPsIMOT0 OTPE3Ka C TOKOM.

[ToTok ¥ HUPKYISALUA BEKTOpA MATHUTHOM MHAYKIMU. OCHOBHBIE YPAaBHEHUSI TEOPUU MOCTOSH-
HOTO MarHUTHOTO MOJIA B UHTErpasibHOM (popme. MaruutTHoe nojie 6ECKOHEYHO AJITUHHOTO COJICHOUA.
MaruuTHO€E 1moJie mpsAMOro Toka. B3aumoaerctBue TOkOB. MarHuTHOE MOJIe 3apsKEHHOTO LMIIMHPA,
BpalIaronerocss BOKpyr coocTBeHHO# ocu. OnpeneneHue equHuIbl Critbl Toka B cucteme CU. Brrunc-
JICHUS DJIEKTPUUYECKON U MarHUTHOM 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 UHAYKUHS.
CunoBeie TuHUM MarHUTHOTO ToJist. Cuna Jlopenua. JIBuxkeHue 3apsiK€HHONW 4acTULBI B OJTHOPOJHOM
Y TIOCTOSIHHOM MarHUTHOM ToJie. BbIBOJ ypaBHEHUN ABUKEHUS U UX pelieHue. JBHKeHne BJI0JIb CU-
JIOBOM JIMHMM. [[BH>KEHHE MO OKPY>KHOCTH. 3aBUCHUMOCTh PaJlyca OKPYKHOCTH OT CKOPOCTH JABUXKE-
HU YacTULbL. [IBrokeHue 110 BUHTOBOM JInHMM. Ilar u paguyc BUHTOBOM JIMHUU. [[BHKEHUE 3apsyKEH-



HOW YacTHUIIBl B 3JEKTPUUECKOM M MAarHUTHOM moiisix. Dpdext Xoma. OnpeneneHne OTHOMIECHHUS 3a-
psifa 3JIEKTpPOHA K €ro Macce METOJIOM MarHeTpOHa.

JleiicTBrEe MarHUTHOTO MOJIs HAa MPOBOJHUK ¢ TOKOM. Cuna Amnepa. KoHTyp ¢ TOKOM B MarHur-
HOM 110Jie. MarHUTHBII MOMEHT.

DJIeKTPOMArHUTHAasi HHAYKIUA. MaroHuTHBIA MOTOK Yepe3 MOBEPXHOCTh, HATAHYTYIO Ha KOH-
Typ. 3akoH Dapanes u npaBwio JIeHa. DIeKTpOABHXKYIAs cujla MHAYyKIUU. 3akoH dapanest u coot-
BETCTBYIOIIEE €My ypaBHEHHE MakcBeiia. DJIEeKTPOABIKYIIAs CUIa B MPOBOJHUKE, JBUKYIIEMCS B
MarHuTHOM mnose. CaMOMHAYKIKSA. DNEeKTPOABIKYINAs CHJIa CAMOMHAYKIIMHU. MHAYKTUBHOCTh KOHTY-
pa. Llenp, cocrosimas U3 NpoBOJIOYHONW KAaTyIIKH U IIPOBOJHHUKA. 3aBUCUMOCTb CHUJIbI TOKA B LIEIH OT
BpEMEHH. DHEprusi MarHUTHOTO TOJISI B KaTylike. BuxpeBoe anekrpuueckoe moie B cojeHoue. Mn-
OYKTUBHOCTb COJIEHOMJIA. DHEPrUsl MarHUTHOTO IOJIsI B 3alI0OJJHEHHOM BELIECTBOM coiieHouze. 1lnoT-
HOCTb HEPTrUM MarHuTHOTO 1noJisa. Toku Pyko.

DJIeKTPOMArHUTHBIe KojedaHus. ['apmonnueckue xonedanusi. KonmebaTenbHblii KOHTYp, CO-
CTOSAILIUI M3 KOHACHCATOpa U KaTyIIKH MHIYKTUBHOCTU. BBIBOJ ypaBHeHUs KojeOaHUN HampsLKEHUs
Ha 00KJIaJKax KOHACHCATOpa. 3aBUCHMOCTH OT BPEMEHHU CUJIBI TOKA B KOHTYPE, HAMPSIKCHUS U 3apsaa
Ha oOKJIagkax KoHaeHcaTopa. Yactora konebanmit. @opmyna Tomcona. DHeprusi Koyie0aTeIrHOTO
KOHTYpa. 3aKOH COXPaHEHUs SHEPTUH.

DJIeKTPOMAarHuTHOe moJie. YpaBHeHUs MakcBeiia B MHTErpaibHOW M nuddepeHInanbHoMl
dopmax. [TnoTHOCTH TOKa cMmemieHus. Bekrop YMona — Iloiitunra.

Pa3nea 4. Ontuka

BoJsiHoBas onTHka

HNuTepdepenuus. CnoxxeHre BOJH U KOJIeOaHUNA. AMIUTUTYAa CyMMBI IBYX TapMOHHYECKUX KO-
nebanuii. UarencuBHocTh. KorepentHocTh. MHTEpdEpeHnus cBeTa OT AByX TOUYCYHBIX HCTOYHUKOB.
WutepdepenonHas kaptuHa. PacnpeneneHre WHTEHCHBHOCTH CBeTa Ha »KpaHe. MHTepdepeHuus
IBYX IUIOCKUX BOJIH. MIHTepdepeH1ns cBeTa B TOHKHX IUIeHKax. MiHTepdepomMeTpsl.

Judpaxuus. [Tpunmun [olirenca — @peHens v npuHUKN cyneprno3uiuy. ['padpudeckuil MeTos
CJIOKEHUS TapMOHMYECKHX KojieOaHui. J{udpakius cBera Ha KpyriaoMm OoTBepcTHHU. 30HBI Dpenens.
Hudpaxius csera Ha nucke. Judpakuus Opaynropepa. Audpaxnus ceera Ha menu. Judpakunon-
Has pemeTka. JudpakunonHas pemierka Kak CleKTpaabHbIH Mproop.

Ioasipu3anms cBera. DIIMNTHYECKAs U JUHEHHAsT MOJISpU3ALMS dJIEKTPOMAarHUTHON BOJIHBL.
Bounna, monsipuzoBanHas 1o kpyry. EcTecTBEeHHBIN, TOJSIPU30BAHHBIN U YaCTUYHO MOJISPU30BAHHBIN
ceT. Crenenp noisgpusanuu. Ilonspusanus cBera npu OTpaKEHUU U IpeIoMieHuH. Yroua bprocrepa.
[Tonsipu3anus cBeTta IpHW JBOMHOM JydenperaomiieHnn. 3akoH Mamoca. HTepdepeHIus moispru3o-
BAHHBIX JIy4EH.

KBanToBas ontuka

TeniioBoe u3iaydyeHue. B3aumonelcTBUE H3IIy4EHHUS C BEIIECTBOM U €0 XapaKTEPUCTUKHU.
DHepreTuveckas CBeTUMOCTh. McmyckarenbHas ciocooHocTh. [lormomarenpHas cnocoOHocTh. OcBe-
LIEHHOCTh IIOBEPXHOCTH M30TPOMHBIM M3ayueHUeM. [II0THOCTh 3HEeprun M3iydeHus. 3aKOHbl paBHO-
BECHOT'O TEIUIOBOTO M3nydeHus. 3akoH Kupxroda. ®opmyna [lnanka. 3akon Credana — bonbsimana.
3akoH cMmenieHus: Buna.

DotoHbl. DoToHBl. UMnynse 1 3HEprUsa dpotona. Dotodddext. BoapTammnepHas xapakTepucTH-
Ka BaKkyyMHOTo (oTtosnemenTta. 3akoHsl ¢orodddexra. TopMO3HOE PEHTIeHOBCKOE M3NMydeHHe. D-
¢dext Komnrona. /laBnenue cBera. OnbiTel JleOeneBa. JlaBneHue mydka cBera.

Paznen S. AtomHas puzuka
Boposckas Teopust atoma. Criektp usnyuyeHus aroma Bojgoponaa. @opmyna banbmepa. [Inane-
TapHas monenb atoma. OnbeiTel @panka u ['epua. Teopus Bomopoaonomodororo nona. I[locrynarer bo-
pa. CxopocTh U panuyc opOuTHI nneKkTpoHa. CHeKTp SHEprHil 3JeKTpoHa. Y poBHU 3Hepruu. Mcmycka-
HUE U MOTJIOIIEHNE CBETA ATOMOM.
OcHoBBI KBaHTOBO#HI MexaHMkHM. KopmyckyisipHO-BOJIHOBOM nayanu3M. Bosnbl ne Bpoitns.
®opmynsl ne bpoins. Iudpaknus 31eKTPOHOB U HEHTPOHOB B KpucTauiax. BomHoBas GyHKIUS | ee
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cmbici. YpasHenue lIpenunrepa. Bonna ne bpoiins kak pemenue ypasHenue lllpenunrepa st cBo-
O0omHOM yacTuikl. HeompeneneHHOCTH KOOPAUHATH U UMITyJibca. COOTHOIIIEHUE HEOTIPEACIICHHOCTEH.
VYpasuenue Lllpeaunrepa 1uist cramoOHApHBIX COCTOSIHUM. CIIEKTp SHEPTH.

Crtpoenue aToma. ATOM BOAOpOJa B KBAaHTOBON MexaHUKe. CIEKTp SHEPruid AJIEKTpOHA. DHEp-
reTuueckue ypoBHHU. [loTeHIMaNbI BO30YKIACHHUSI 1 MOHU3alMK aroma. [IpocTpaHCTBEHHOE KBaHTOBA-
Hue. KBantoBeie uncia. CpaBHenue ¢ teopueit bopa. 'mpomarautHoe otHomeHue. CIiuH 3J1€KTPOHA.
MHOT037IeKTPOHHBIE aTOMBI. JJEKTpOHHBbIE KOHurypamuu. [lepuoamueckas cucTemMa >3JIEMEHTOB
MenneneeBa. DnekTpoHHbIE 0007109kH U cion. [Ipunamun [aymm. Oneir [lTepna u ['epnaxa. Dddexr
3eemaHa.

®u3uka aTOMHOro siapa. CoctaB M XapaKTEPUCTUKU aTOMHBIX saep. CaMonmpou3BOJIbHBIN pac-
aJ] YaCTULbI. Y CIOBHE CaMOMPOU3BOJIBHOTO pacnajga. DHEeprus CBs3M. Y JenbHas sHeprus cpssu. Ka-
nenbHasi MoJienb siapa. BeiBon Gpopmyibl, onuchBaroliel 3aBUCUMOCTh yAE€TbHOM SHEPTUU CBSI3U OT
MaccoBOro ymucia. PainoakTMBHOCTh. 3aKOH paJMOAKTUBHOIO pacnaja. SaepHbie peakiuu.
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4.2. ConepxaHue JeKI Ui

JIEK-
895051

Kpartkoe conepsxanue nekium

KommuectBo
qaCcoOR

[TpakTrue-
CKasl TIOJIro-

BBenenune. Knnemartuka matepuajibHOM TOYKH U BPalIaTeJILHOIO IBHKe-
HHS.

[Tpenmet u 3amaun Kypca ¢puszuku. Pusnka Kak OCHOBA €CTECTBEHHOHAYUYHBIX
3HaHu#. CBs3b (PU3HUKH C CENbCKOXO3AHCTBEHHBIM NPOU3BOACTBOM. Ponb  ¢u-
3WKH B OXpaHe OKpYykaromien cpeapl. CTpykTypa Kypca pu3nKu.
MexaHnuyeckoe ABUKEHUE U €r0 OTHOCUTENBHOCTh. llepemelienne U myTh.
CxopocTh, yckopeHue. PaBHoMepHOE MPSIMOJIMHENHOE ABUKEHUE. PaBHOYCKO-
pEHHOE MPSMOJIMHEIHOE NBM)KEHHE. YTIOBOE NEpPEMEIICHHUE, YTIoBas CKO-
pOCTb, YIJIOBOE yCKOpeHHe. PaBHOMEpHOE MpSIMOJIMHEHHOE ABUKEHUE. Pas-
HOYCKOPEHHOE BpallaTesIbHOE JBUKEHUE

[\

JAuHaMuKa MaTepraabHOM TOYKH U BPallaTEJIbHOI0 ABHKEHHS.

3axonbl HeroToHa. B3anmogeiicTBue ten uepes nose. Buabl cun B MexaHuke.
Ounctka ceMsH o Kod(pPUIMeHTy TpeHusl.

[TonsTne MmomeHnTa cuibl. MOMEHT MHEPLIMK U MOMEHT UMITYJIbCa TBEPJAOTO
tena. Il 3akon HeroToHa /15 BpamarenbHOro ABMkKeHus. Kunernueckas suep-
rust. Teopema IlIteiinepa. @opmyisl paboThl, MOITHOCTH. CBsI3b pabOTHI C KH-
Hetnueckol 11nepruneit. CpaBHEHHE MOCTYNATEIBLHOTO U BPAIIATEILHOTO
JIBUKEHHUSI 10 KHHEMAaTHKE, TUHAMUKE, 3aKOHAM COXPAHEHHUS.

Mexannuyeckue KoJe0aHUsA M BOJIHBI. ['apMOHHMYECcKUEe KOJIeOaHus U UX Ta-
pametrpsl. CMelieHne, CKOpoCTb, YCKOPEHHE MpPU TapMOHHUYECKOM  KoJeba-
TEeTLHOM JABWXeHUU. [ToiTHast SHEpTUs TapMOHUYECKHUX KoJieOaHui. MasTHUKH
(MpYXUHHBIA, (QU3MUYECKUH, MaTeMaTW4yecKwii). YTIpyrue rapMOHHUYECKHE
BOJIHBI (YpaBHEHHE BOJIHBI, (Da30Basi CKOPOCTb, UTMHA BOJIHBI, BOJTHOBOE UKC-
J10).

OcHoBbl TepmoauHamMuku. [lepBoe Hawano TepmoamHamuiku. [Ipumenenue
[lepBoro 3akoHa TEPMOAMHAMHUKHU K pa3IUYHBIMH3OIIpoIeccaM. AnuabaTHBIN
nponecc. [Hukn Kapno. KII/] TennoBoi MamuHbI.

DJIEKTPOCTATHKA. 3aKOH B3aUMOJIECHCTBUS 3apsioB. DJIEKTPUUECKOE I0JIE U
€ro xapakTepucTuku. PaboTa 1o nepemeieHuo 3apsaaa B 3JIEKTPUIECKOM I10-
ze.

MarnuTHoe moJie ¥ TOK. MarHuTHoe 1MoJie, €ro CBOMCTBA U XapaKTEPUCTUKH.
3akon Ammepa. Cuna Jlopenna. BiausitHue MarHUTHOTO Moy Ha OHOJOTHYe-
CKH€ OOBEKTHI.

I'eomeTrpnueckasi 1 BoIHOBasi onTuka. OTpaxkeHUe, NMPEIOMIICHHE, MOTIIO-
nienne cBera. [lucnepcus cBera. MaTepdepenuus cBera. Judpakuus cBera.
[Tonsipuzanus cBera.

AToMHas U sifepHas ¢pusuka. Ctpoerue aroma. OnsiT Pezepdopna. Kanto-
BbI€ nocTtyiatel bopa. Moaenb atoma Bojopoaa no bopy. CtpoeHne aToMHOT0
sapa. PagunoakTuBHOCTh. 3aKOH paguOaKTHBHOIO pacnaga. EcTecTBeHHas u
HCKYCCTBEHHAsl paIMOAKTUBHOCTb. S iepHbIEC peaKiiu.

Hroro

16

10%
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4.3. Copepxanue JJa00PATOPHBIX 3aHATHI

) 3
& 8 2
Ne . 83| 2¢
/i HaumenoBanue 1ab0paTOpHBIX 3aHITHIA E 2 E 2
§ ¢
1 BBonnsiif nacTpykrax no Th. Onpenenenue norpemHoctel uamepenuii. Onpe- ’ +
" | JenieHue TUIOTHOCTH TeJl IPaBUIIbHOM reoMeTpruecKoi hopMbl
2. | M3yvyeHne rapMOHHYECKUX KOJICOAHHI ¢ TOMOIIBIO MPYKHHHOTO MasiTHUKA 2 +
3. | M3ydeHue 3aK0Ha COXpPAHEHUS U MPEBPAIICHUS SHEPTUH 2 +
4. | Onpenenenrne MOMEHTa HHEPIIMHM METOJOM KPYTHIIbHBIX KOJIeOaHUN 2 +
5. Onpenenenyie 3KBUBAJIEHTHOT'O CONTPOTHUBIIEHHUS IPH MOCIIEA0BATEIBHOM U Mapai- 5 4
JISTbHOM COEAMHEHUSIX
6. | Ompenenenue Moyt FOura merogom nedopmaryu uzruoa 2 +
7. | Onpenenenue hokyca U ONTHIECKOMN CHIIBI COOMPAIONIEH U PACCEHBAIONICH JTUH3BI 2 +
3 Nzyuenue srneHus AuQpakiuy U U3MEPEHUE ITTMHBI CBETOBOM BOJIHBI C TTIOMO- ’ +
| mpro audPaKIMOHHON pemETKH
Hroro | 16 | 20%
4.4. CopepxxaHue NPaKTHYECKUX 3aHATHH
) 3
& 8 2
Ne . 28| g2
HaumenoBanue 1a00paTopHBIX 3aHITHIMA T2 o
/o EF| E&
§ | ¢
1. | Kunemaruka npsiMoJMHENHOr0 JBUKEHHSI MAaTEPUAJIbHOM TOUKH 2 +
2. | JlmnamMuka ABMO>KEHHMS TeJl 110 HAKJIOHHOM TJIOCKOCTH 2 +
3 JlnHaMuKa NBUKEHUS CBA3AHHBIX TEJI HUTBIO, IEPEKUHYTOM Ye€pe3 HEBECOMBIN > +
" | 6710K.
4. | Kunemaruka 1 TUHAMUKA TAPMOHHYECKUX KOJIeOaHUN 2 +
5. | IlepBbIii 3aKOH TEPMOJUHAMUKH M €70 MPUMEHEHHUE K PA3TUNIHBIMH30MPOIIECCaM 2 +
6. | DnekTpocraTuka 2 +
7. | OnTuka 2 +
8. | SAnepHas pusuka 2 +
Hroro | 16 | 20%
4.5. Buabl u cojep:KkaHue caMOCTOSITEJILHOI padoThl 00y4aromuxcst
4.5.1. Buasl caMOCTOSITEIHHOM pabOThl 00YIAIOITHXCST
Buapl camocTosTenbHONH pabOThl 00yUYaIOIIUXCS KonnuecTtBO yacoB
[ToaroToBka K MPakKTUYECKUM 3AHSATUIM 20
[ToaroToBka K J1aGOpaTOPHBIM 3aHATHSAM U K 3alTUTE JIa0OpaTop- 20
HBIX paboT
IToaroToBka K MpOMEXYTOYHOM aTTECTAUH 20
Hroro 60

12




4.5.2. Conep:kaHue caMOCTOSITEIbHON pabOThl 00yJaroIuXCs

Ne Kon-Bo
HaunmenoBanue TeM 1 BOpocoB

/11 4acoB

1. KuneTrnyeckasi Teopusi paBHOBECHOI0 HAeaJbHOro rasza. KoHmeHrpanus Mo-

nekyn. OyHKIUS pacnpeiesIeHUus MOJIEKYJl MPOCTPAHCTBE U IO ckopocTsim. Cpen-
Hue ckopocTH. JlaBnenue raza. [IpubnmkeHHOe BhIpaKeHHE ISl CPETHEro 4ucia
yaapoB MOJIEKYd O CTeHKY. CBs3b JaBJCHHUS CO CPEJHUM 3HAUYCHHEM KBajpaTa
CKOpOCTH MOJIeKyJIbl. OCHOBHOE ypaBHEHHE KMHETMYECKOW Teopuu raza Pacmpe-
neixenne Makcsemia — bonbiiMaHa.

12

2. TepmoaunaMuka uaeanbHoro raza. Mosns Benjecta. Yucno ABoraapo. Modsp-
Hasg Macca. YpaBHEHUE COCTOSIHUS UJealbHOro rasza. 3akoH Jlamprona. CpenHsis
SHEpPrus MOJIEKYJIbl. BHYTpeHHSIE 3Heprusi ujeanbHOro rasa. M3oxopuueckui
mporecc. TermmoeMKocTh HIeaThbHOTO ra3a MpU MOCTOSTHHOM oObeme. Yucio cre-
MeHel cBo0oabpl MOJIeKyJIbl. PaBHOpacnpenenenue suepruu 110 crenensm cBoOo-
nel. 300apuyeckuit mporecc. TennoeMKocTh UIealbHOTO Ta3a MPHU MOCTOSHHOM
nasineHun. M3orepmuuecknii mporecc. AnnadaTHIecKuid mporecc. DHTPOIHS ne-
AaJIbHOT'O ra3a. 9HTpOHI/I$I HACAJILHOT'O I'a3a U BTOPOC HAYAJIO0 TCPMOANHAMHUKH.

12

3. DuexkTpudyeckuii Tok. Cuna Toka. BeiBog GopMyibl, CBA3BIBAIONIEH TIOTHOCTH
TOKA U CPEJIHIOI0 CKOPOCTh HOCHUTEJIEH TOKA. 3aKOH coxpaHeHus 3apsaaa.CoelnHeHus
MPOBOAHUKOB. [IMOTHOCTP KOHBEKTUBHOTO TOKAa B 3apsSHKEHHOM LMJIMHIpE, Bpa-
IaroneMcs BOKpyr cooctBeHHOM ocu. CTopoHHME cHiibl. PaboTa cTOPOHHUX CHII 12
IpU TIEPEHOCE HOCUTENS TOKa. OIJEKTpOJABWXKYyIIas cuna. Hanpsokenue
Ha HEOJHOPOJHOM yuacTKe 1enu. 3akoH Oma ajs mosiHoi nenu. MomHocTh Toka
U yJielbHasi MOITHOCTh TOKA.

4. JeiicTBMe MATHUTHOIO MOJISI HA 3apPsi/ibl U TOKU. MaruutHoe nosje. MarauTHas
uHaykuus. CusaoBble TMHUM MarHuTHOTrO mojsi. Cuina Jlopenua. [IBrxenue 3apsi-
KEHHOM YacTULBl B OJJHOPOJHOM U IMOCTOSSHHOM MArHUTHOM Tiojie. J[BrkeHue
BIOJb CWJIOBOW JWHUM. JIBMIKEHHE IO OKPYKHOCTH. 3aBHCHMOCThH pajuyca
OKPY>KHOCTH OT CKOPOCTH JIBH>KEHHS YacTULbl. J[BM>KEHHE MO BUHTOBOW JIMHUM.
[Ilar wpaauyc BHUHTOBOM  JWHHUM. JIBWJKEHHE  3apsOKEHHOW  YaCTHIIbI
B AJIEKTPUYECKOM M MAarHUTHOM moJjsix. OmnpenenieHUe OTHOUIEHUs 3apsia 3IIeK-
TPOHA K €r0 Macce METOI0M MarHerpoHa. JlelicTBre MarHUTHOTO MO

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

12

5. OcHOBBI KBAHTOBO# MeXaHUKH. KOpIyCKyJIsIpHO-BOJHOBOU Ayanu3M. BomHsl e
Bpotins. ®opmyner ge bpoins. Judpakuus 31eKTpOHOB U HEHTPOHOB B KPHCTAI-
nax. BoaHoBast pynkius u ee cmbici. YpapHenue lllpenunrepa. Bonna ne bpoii-
75 Kak pemienue ypaBHenue llpemaunrepa st cBoOonHON vacTuibl. Heompene-
JICHHOCTH KOOPAMHATHI U UMMyJsibca. COOTHONIEHWE HEOMpPEACICHHOCTEH. YpaB-
Henue lIpenunrepa nis cranMoHapHbIX cocTOsIHUM. CIEKTp SHEPruil.

12

HTroro 60

S. YueOHO-MeTOAUYeCcKOe o0ecnedeHrne CaMOCTOATEIbHOI PadoThI 00y4aK0IMXCs

YyebHO-MeToanUeckue pa3padoTku umerorcs B Hayunoi6uOmmoreke ®I'BOY BO HOxHo-
VYpansckuii 'AY:
1. Jlunamuka. 3aKOHBI COXpPAHEHUS B MEXaHUKE [DJIEKTPOHHBIN pecypc] : METOH. yKa3aHus JJisl BbI-
MIOJTHEHUS TPAKTUYECKUX U CaMOCTOATENbHBIX paboT mo ¢usuke / coct. C. c. benoycosa ; KOxHo-
Vpansckuii 'AY, Uucturyt arposkosnoruu .— Muacckoe: FOxuo-Ypansckuit 'AY, 2017 .— 44 c. :
wi., Tabm. — bubmmorp.: c. 42 (9 Ha3B.) .— 0,6 MB .—JlocTyn U3 JIOKQJIbHOU ceTu
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HMADhttp://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf — Hoctyn u3 ceTu HutepHeT.
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf

2. KunemaTtuka [DJeKTpOHHBIA pecypc] : METOA. yKa3aHHs ISl MPAKTUYECKUX U CaMOCTOATENbHBIX
pabot no ¢usuke / coct. C. C. benoycona ; lOxno-Ypanbckuiit 'AY, UHCTUTYT arpo3Koyioruu .—
Muacckoe: FOxHO-Ypansckuit [AY, 2017 .— 28 c. : un., tabn. — C npwi. — bubmmorp.: c. 26 (6
Ha3B.) — 0,5 MB — JlocTyn 3 JIOKAJILHOU ceTu
HAD http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf — Joctyn u3 cetu HHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf

3. DnekTpocTaTuka [DIEKTPOHHBIA pecypc] : METOA. yKa3aHMsl JJis BBIOJIHEHUS IIPAKTHUECKUX U Ca-
MOCTOSITENIBHBIX paboT mo ¢usuke / coct. C. C. benoycona ; FOxuo-Ypansckuit 'AY, UacTuTyT ar-
poskosorun .— Muacckoe: FOxno-Ypansckuit AV, 2017 .— 50 c. : un., Tabn. — bubmworp.: c. 47
(5 Ha3B.) — 0,8 MB — Joctyn 3 JIOKTLHOM CeTH HAD
http://nb.sursau.ru:8080/1ocaldocs/iae/ppm064.pdf — Joctyn u3 CeTHU HHTEpHET.
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 ; FOxxHo-Ypanbckuit
I'AY, UnctutyT arposkonoruu .— Mmuacckoe: FOxuo-Ypanbckuit 'AY, 2017 .— 44 c. : wi., Tabn. —
bubmuorp.: c¢. 41 (7 wmazB.) .— 0,5 MB .— [ocryn w3 sokambHOU cetu UAD
http://nb.sursau.ru:8080/1ocaldocs/iae/ppm063.pdf — Joctyn u3 CeTHU HHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf

6.D0oHI OLIEHOYHBIX CPEICTB /JIsl MPOBeAeHUs
NMPOMEKYTOUYHOM aTTeCTAIUM 00yUAIONIUXCS

Jlsisi yCTaHOBIIEHHUSI COOTBETCTBHUSI YPOBHS MOATOTOBKM oOyuarommxcst TpedoBanusim OI'OC
BO pazpabortan ¢GoHI OLIEHOYHBIX CPEACTB JUIsl TEKYLIEro KOHTPOJI YCIIEBAEMOCTH M MPOBEACHUS
HpOM@)KyTO‘IHOfI arrecralmuu 06yqa101u1/1xc;1 II0 AUCHUIIIINHE. (DOH,Z[ OLCHOYHBIX CPpCACTB IPCACTAB-
neH B [Ipunoxxennu Nel.

7. OCHOBHAsI U JONOJIHMTE/IbHAS yueOHasl JUTepaTypa, HeoOXoaumasi
JJIS1 OCBOEHMS TN CIUNIMHBI

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

OcHoBHas1 iuTEpaTypa
1. I'paboBckuii, P.1. Kypc ¢usuku [DnekTpoHHbIl pecype] : yued. mocodue — DIEeKTpOH. JaH. —
Cankr-IlerepOypr : Jlans, 2012. — 608 c¢. — Pexum gocryna: https://e.lanbook.com/book/3178
2. I'pabosckuit, P.1. CoopHUK 3ama4 no ¢u3uke [DIEKTPOHHBIA pecypc] : yued. mocobue — Iek-
TpoH. gaH. — Cankrt-IlerepOypr : Jlawp, 2012. — 128 c¢. — Pexum ngocrtyma
https://e.lanbook.com/book/3899

JonoHuTe/ILHAS IUTEPATypa
1. Kanamaukos, H.I1. ®usuka. UHTEpHET-TECTUPOBaHKE 0A30BbIX 3HAHHMK [DJIECKTPOHHBIA pecypc] :
yue6. nocobue / H.I1. Kanamuukos, H.M. KoxxeBHukoB. — OnekrpoH. aan. — Cankr-IlerepOypr :
Jlanb, 2009. — 160 c¢. — Pexxum moctyma: https://e.lanbook.com/book/172
2. Kypb6aues, 10.®. ®usuka : yuedHoe nocobdue / FO.D. Kypbaues. - M. : EBpa3zuiickuii OTKpHITHII
UHCTHUTYT, 2011. - 216 c. - ISBN 978-5-374-00523-3 ; To xe [DnexkTpoHHbIii 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 : 3eKTPOHHO-OMOINOTEUHAs CUCTEMA.
— URL: https://e.Janbook.com/book/133361
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4. Jlro6as, C.1. ®usuka : kype aexuuii / C.1. Jlrobas ; CTaBponoabCKuii ToCcyAapcTBEHHBIN arpapHbIi
yHuBepcuteT. — CraBpornons : CTaBpOINOJIbCKUA TOCYIapCTBEHHBIN arpapHbiii yHuBepcutet, 2015. —
141 c. : Tabn., rpad., cxem., wun. — Pexum gocryma: MO  TOJIUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=438720

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

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

3. Yausepcurerckas 6udbmmnoreka ONLINEhttp://biblioclub.ru

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

9. MeToauyeckne yKazaHus JJsl 00yYAKOUIUXCS TI0 OCBOEHHUIO TUCIIHIIIMHBI

YyebHOo-MeToandecKue pa3paboTku umeroTes B HayuHnoit OuOnMoTeke ©  AICKTPOHHOW WH-
bopmannonno-odpazoBarenbHoi cpene PI'BOY BO HOxHo-Ypanbckuit TAY:
1. JInnHaMuka. 3aKOHbI COXpPAHEHHUS B MEXAHUKE [ DJIEKTPOHHBIN pecypc| : METO/I. yKa3aHUs ISl BbI-
MOJTHEHUS IPAKTUYECKUX U CAMOCTOSTENBHBIX paboT mo ¢usuke / coct. C. c. benoycora ; FOxHo-
Vpansckuii 'AY, UacTuTyT arposkosiorun .— Mmuacckoe: FOxno-Ypansckuii 'AY, 2017 .— 44 c. :
ui., Tabn. — bubnuorp.: c. 42 (9 Hazs.) .— 0,6 MB .— JlocTyn U3 JIOKaabHOM CETH
HNADhttp://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf .— Jloctyn u3 cetu MuTepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf
2. Kunematuka [DIeKTpOHHBIN pecypc] : METO/I. yKa3aHUs JJIsl IPAKTUYECKUX U CaMOCTOATEIbHBIX
pa6ot no ¢uzuke / coct. C. C. benoycona ; FOxuo-Ypansckuit 'AY, MHCTUTYT arposKonoruu .—
Muacckoe: IOxuo-Ypansckuii [AY, 2017 .— 28 c. : un., Tadn. — C npwit. — bubnuorp.: c. 26 (6
Ha3B.) .— 0,5 MB .— JlocTyIl B3 JIOKaJILHOU CETH
HAD http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf .— [octyn u3 cetu UHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf
3. DnekTpocTathka [DIeKTPOHHBIN pecypc] : METOM. YKa3aHUs JJIsl BHITOJIHEHUS MPAKTUYECKUX U Ca-
MOCTOSTENbHBIX paboT o ¢usuke / coct. C. C. benoycoa ; KOxuo-Ypansckuiit 'AY, MacTUTYT ar-
poakosioru .— Mmuacckoe: FOxxno-Ypansckuii 'AY, 2017 .— 50 c. : wi., Tabn. — bubnuorp.: c. 47
(5 ma3B.) .— 0,8 MB .— Jloctyn u3 nokanpHo cetu MAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf .— Hoctym u3 cetu UHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf
4. IToCTOSTHHBIN ATIEKTPUUECKUMN TOK [DIEKTPOHHBIN pecypc] : METOI. yKa3aHUs JJIsl BEITOJHEHUS
MPAaKTUYECKUX M CAMOCTOATENbHBIX paboT o gusuke / coct. C. C. benoycona ; KOxHo-Y panbckuit
I'AY, UacTtutyT arposkonoruu .— Muacckoe: FOxuo-Ypansckuii ['AY, 2017 .— 44 c. : un., Tabn. —
bubnwmorp.: c. 41 (7 Ha3B.) .— 0,5 MB .— JlocTtyn u3 nokanbHoU cetn UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf .— Hoctym u3 cetu HTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJIb3YyeMble IIPH OCYLIEeCTBJICHUH 00Pa30BaTeJILHOTO
npouecca no AMCHUILVINHE, BKIIOYAs NepevyeHb POrpaMMHOro odecrnedyeHusi H HHPOPMALMOH-
HBIX CIIPABOYHBIX CHCTEM,

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

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

-ITO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIutieH3HOHHBINA JTOTOBOP
Ne 11354/410/44 ot 25.12.2018;

-ITO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIutieH3HOHHBINA JOTOBOP
Ne 008/411/44 ot 25.12.2018,;

-ITO WinPro 10 SNGL Upgrd OLP NL Acdmc, JIunenzuonnsriii goroop Ne 008/411/44 ot
25.12.2018

-AntuBupyc Kaspersky Endpoint Security pgns  OusHeca, JIMIIEH3MOHHBIA  JTOTOBOD
Ne 20363/166/44 ot 21.05.19;

-OneparnimoHHasl CcHCTeMa CHENUadbHOTO Ha3zHaueHus «Astra Linux Special Edition»
PYCB.10015-01, JIuuensnonnsiii jorosop Ne PBT-14/1653-01-BY3 ot 14.03.2018

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

IlepedyeHb yueOHBIX J1a0OpaTOpHil, AayIUTOPH A, KOMIILIOTEPHBIX KJIACCOB

1. YueOHast ayautopust sl IPOBEACHUS 3aHATHI JICKIIMOHHOTO THUIIA, OCHAIICHHAS MYJIbTHMeE-
JTUHHBIM 000pyI0BaHUEM (KOMITBIOTED U BHaeonpoekTop) — 103, 202.

2. YueOHas ayauTOpus JUIsl IPOBEACHUS 3aHATHI ceMuHapckoro tumna: Jlabopatopust ¢puszuku —
107.

3. YueOHas ayauTopusi JUIsl IPOBEACHUS NPAKTUUYECKUX 3aHATUH, 3aHATUH CEMHUHApPCKOTO THUIIA,
BBITIOJTHEHUS] KyPCOBBIX padOT, IPYIIMOBBIX U UHAWBHUIYAIbHBIX KOHCYJIbTAIIUHN, TEKYILETO KOHTPOJIS U
MPOMEXKYTOYHOM aTTecTtauuu — 1035.

IHoMemeHus 1J1s1 CAMOCTOATENbHOI PadoThl 00y4aKOIIMXCSH
1. ITomenenust Ay caMOCTOSTeNIbHON paboThl oOydvaronuxcst — ayautopus Ne 111a, 108, ocHa-
IIEHHBIC KOMIIBIOTEPHON TEXHUKOM C MOJKIII0OUeHUEM K ceTn «HTepHeT.

IlepeyeHb OCHOBHOIO y4e0HO-/1a00PATOPHOI0 000PY10BAHUS
bapomerp BP -52
KomruiekT 6710KOB TUHAMOMETPOB
Mopenb KpUCTAIIINYECKOM PEIIETKH
Monenb 37eKTpoABUTraTess
DeKTpoCcKon J1abopaTOPHBII
HaGop rpy30B mo MmexaHuke
Ha6op nunamomeTpos
Ha6op nmpyxun
OramBo BO31yIIHOE
[lITaTuB U30MUPYOITUI
Becsl yueOHbIe ¢ rUpsIMU
BonsT™eTp mabopatopHbIii
Peocrat PII-6M naboparopHslii
Kanopumertp
[ratus naboparopusrii LIJI-2
[Tucronet OamucTUYeCKUit
Jlaboparopusrit Habop «TernoBbie MPoIIeCChI»
CTOJMK NONBEMHBII
Crpenku MarHUTHbIE
Jlaboparopuslii Habop «I30omporecch»
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IIPH/IOKEHHUE

®OH/JI OHEHOYHbIX CPEACTB

JUIS TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U IPOBEJCHUS MPOMEKYTOUHON aTTecTaluu
00y4JarOIUXCs 10 TUCIIUTIIINHE
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1. KoMmneTeHuuM M UX HHAUKATOPBI, (pOpMUpYeMble B Ipollecce OCBOEHUS AU CHUIINHBI

OIIK-1. CriocobeH pemniaTh TUMIOBBIC 3a7a4u MPOGECCHOHATHHOM IeATeTLHOCTH HAa OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB MaTCMAaTUUYCCKUX, CCTCCTBCHHOHAYYHbBIX AUCHUIIJIMH C TPUMCHCHUCM I/IHq)OpMa—
MOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH.

Kontponupyemsie pe- ®opmupyembie 3YH
3yJbTaThl OCBOCHUS
Omon 3HAHUS YMEHUS HaBbIKU
(KOMITETEHITUHN )
N-1omnx-1 OOyuarommiicss nomkeH | OOyuaromuiicss  mon- | OOyvarommiics — J0J7-
Hcnonb3yeT OCHOBHBIE | 3HATh:OCHOBHBIE (PHU3HU- | )KE€H JKEH BIIaJIeTh: HaBbIKa-

3aKOHBI €CTECTBEHHOHA-
YYHBIX JUCIUTUIAH TS
pelIeHHs CTaHAaPTHBIX
3a/1a4 B 00JaCTH arpo-
9KOJIOTUU,aTPOXUMUU U
arpoIOYBOBEICHUS C
npUMeHeHHeM UH(OP-
MaIOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHIt

YECKHE 3aKOHBI, SIBJIC-
HUS ¥ MPOIIECCHI, HA KO-
TOPBIX OCHOBaHBI MPHUH-
Wbl JEUCTBUS OOBEK-
TOB TNPO(ecCHOHANBHOM
JEATENIHHOCTH U KOTO-
pBI€ MCTONB3YIOTCS IS

pemeHuss  mpodeccro-
HaJIbHBIX 3aa4 -
(.1.0.32 -3.1)

YMETbH:UCIIOJIb30BATh
OCHOBHBIC  (hu3mUe-
CKHUEC 3aKOHBI U IIOHA-
TS IS PEUICHUs
npodeccuoHaTbHBIX
3amagy - (b.1.0.32 -
v.1)

MU NPUMCHCHHA COOT-
BETCTBYIOIIETO  (PU3H-
KO-MaTeMaTH4eCKOTr 0

armrapara, METOIOB
aHaJ M3a M MOEIHPO-
BaHUS, TEOPETUYECKO-
TO M IKCIEPHUMEHTAJb-
HOTO  WCCIIEIOBaHHS
npu pemieHuu npodec-
CHOHAJIBHBIX 3a1a4 -

(5.1.0.32 -H.1)

2. Iloka3aTesud, KPpUTEPUHU U IIKAJIA OLleHUBAHUS CPOPMHUPOBAHHOCTH KOMMETEHIUH

[Toka3arenn KpuTepuu u mikasa olleHUBaHMsI PE3yJIbTaTOB O0yUEHUS MO JUCIUILINHE
ouenuBanus | Henocrarounsii | [locraTtounslif ypo- | Cpennuil ypoBeHb | Bplcokuil ypoBeHb
(3YH) YPOBEHB BEHb
b.1.0.32 -3.1 | OGyyaromuiics He OOyuaronmiics OO6yuatomuiics ¢ OO6yuatomtuiics ¢
3HAeT OCHOBHBIE | cja0o0 3HAET OCHOB- | HE3HAUMTEIbHBIMU | TpedyeMoil crerme-
¢dusnueckue 3a- HbIC (PU3UYECKHE OIMOKaMH U OT- HbIO MOJTHOTHI U
KOHBI, IBICHUSI U | 3aKOHBI, ABJIICHUS U | JEJIbHBIMU MIPOOE- | TOYHOCTH 3HAET OC-
IIPOLIECCHI, HA KO- | MPOLIECCHI, HA KOTO- | JIaMH 3HAET OCHOB- HOBHBIE (pr3Hue-
TOPBIX OCHOBaHbI PBIX OCHOBaHBI Hble pusnUeckue CKHE 3aKOHBI, SIBJIE-
MPUHIUIIBI 1€H- MIPUHLIMIIBI 1EH- 3aKOHBI, SIBJICHUS U | HUS U NPOLIECCHI, HA
CTBUSI O0BEKTOB CTBUSI 00BEKTOB MIPOLIECCHI, HA KOTO- | KOTOPBIX OCHOBAHBI
npodeccnoHanb- | mMpohecCuoHATBHOM PBIX OCHOBAHBI MIPUHLIUIIBI 1EH-
HOH JIESTENBHO- | JIEATEIBHOCTH U KO- MPUHIUIIBI 1€W- CTBUSI O0BEKTOB
CTH U KOTOpBbIE TOPBIE UCIOJIB3Y- CTBHSI OOBEKTOB npodeccuoHaIbLHON
UCIIONIB3YIOTCS I0TCS JUI pelieHus: | mpodecCuoHaNbHOM | AESITeTbHOCTH U KO-
JUISl pELIEHUS npoeCCHOHATIBHBIX | EATENBHOCTH U KO- | TOpBIE UCIIONb3Y-
npodeccronanb- 3a1a4y TOpPBIE UCITIONB3Y- FOTCSI IJIs1 PELLIEHUS
HBIX 3a7a4 IOTCS ISl pelieHusl | mpodecCHOHANbHBIX
po¢eCCHOHATBHBIX 3a/ma4
3a1a4y
b.1.0.32 - | OGyuarommiics He OO6yuarommiics OO0yuarommiics OO0yuarommiics
V.1 YMEET UCIIOJIb30- c1abo ymeeT uc- YMEET HUCII0JIb30- YMEET HUCII0JIb30-
BAaTh OCHOBHBIE M0JIb30BAaTh OCHOB- | BaTh OCHOBHBIE ()U- | BaThb OCHOBHbIE (u-
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buzmveckue 3a-
KOHBI U ITIOHATUA
JUTSL PEIICHUS

HbIE (PU3HUECKHUE
3aKOHBI U ITOHATUA
JUTSL PEUICHUS TIPO-

3WYECKHE 3aKOHBI U
MOHATUA OJId PCUIC-
HUS Ipodeccuo-

3WYECKHE 3aKOHBI U
MOHATUA OJId PCUIC-
HUS podeccro-

npodeccroHab- (heccruoHaIbHBIX HAJIBHBIX 3a7a4 C HAJIBHBIX 3a7a4
HBIX 3a]a4 3a7a4 HE3HAYUTEILHBIMU
3aTPYIHEHUSMU
b.1.0.32-H.1 | OGyu4arommiics He OO6yuarommiics OO0yuaromuiics ¢ OO0yuarommiics

BJIaACCT HaBbIKA-
MU IPUMECHEHUS
COOTBETCTBYIOLIE-
ro usuko-
MaTEMaTHYCCKOI'O
armrmapara, MeTo-
JIOB aHAJIN3a U
MO/JICIIMPOBAHUS,
TEOPETUYCCKOTO U
AKCIIEPUMEHTAITb-
HOTO MCCIIEI0BA-
HUS TIPH PEIICHUH
npodeccroHab-
HBIX 327124

ciabo BrajeeT
HaBBIKAMU TIpUMeE-
HEHUA COOTBET-
CTByIOMIEro Gpusu-
KO-
MaTeMaTHIECKOTO
arrmapara, MeTO/I0B
aHaJIM3a U MOJICIIU-
poBaHuA, TCOPCTU-
YEeCKOTO M IKCIIe-
PUMCHTAJIBHOI'O HUC-
CJICZIOBAaHUS TIPU
pereHnu mpodgec-
CHOHAJIBHBIX 33134

HEOOJIBIINMH 3a-
TPYAHECHUSIMH BJIa-
JIeeT HaBBIKaMU
NPUMEHEHHS COOT-
BETCTBYIOUIETO (u-
3HUKO-
MaTEeMaTHYECKOTO
armrmapara, MeTOJIOB
aHaJM3a U MOJICITH-
POBaHUSsI, TEOPETH-
YEeCKOI'o M JKCIIe-
PUMEHTAIEHOTO UC-
CJICJIOBAHHUSI TIPU
pemenun podec-
CHOHAJIBHBIX 33134

CBOOOIHO Bia/eeT
HaBBIKAMU TIPUMeE-
HEHUA COOTBET-
cTByIoMIEero husu-
KO-
MaTeMaTHIECKOTO
arrmapara, MeTOJIOB
aHaJM3a ¥ MOJICIH-
POBaHUs, TEOPETH-
YEeCKOT'0 M JKCITe-
PUMCHTAJIBHOT'O UC-
CIICZIOBAHMSI TIPH
pemeHuu npogec-
CHOHAJIBHBIX 3a/1a4

3. TUNOBbIE KOHTPOJIbLHbIE 3aaHNs M (MJIM) HHbIE MaTePHAJIbl, HeO0X0MMbIe /I OLlEHKH 3HA-
HMI, yMeHHIl 1 HABBIKOB H (HJIM) ONBITA AeATEJIbHOCTH, CGOPMHPOBAHHBIX B IIpoLecce 0CBOe-
HHA JHCHHUIIHHBI

TumnoBbie KOHTPOJIBHBIC 33JIJaHUS U MaTEPHUAIIbl, HEOOXOAMMBIC ISl OIICHKH 3HAHUH, YMEHUU U
HABBIKOB, COJIEPKATCSA B Y4€OHO-METOIUYECKUX pa3pabOTKax, MPUBEIACHHBIX HUXKE.

1. lunamuka. 3aKOHbI COXpaHEHUsI B MEXaHHUKE [DIEKTPOHHBIN pecypc] : METOA. yKa3aHUsl ISl BbI-
TTOJTHEHHS TPAKTUYECKUX M CAMOCTOSATEIBHBIX padoT 1o ¢usuke / coct. C. c. benoycosa ; FOxHo-
VYpansckuii 'AY, UnctutyT arposkonoruu .— Muacckoe: FOxHo-Ypansckuit [AY, 2017 .— 44 c. :
ui., Taba. — bubmmorp.: ¢. 42 (9 Ha3s.) .— 0,6 MB .— JlocTy1 13 JI0KaIbEHOM CETH
MADhttp://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf .— Jloctym u3 cetu MurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf

2. Kunematuka [DJIeKTpOHHBIN pecypc] : METO/I. yKa3aHMs ISl IPAKTUYECKUX U CAMOCTOSITENbHBIX
pabot no ¢uzuke / coct. C. C. benoycosa ; FOxuo-Ypansckuit 'AY, MHCTUTYT arposKonoruu .—
Muacckoe: IOxuo0-Ypansckuiit [AY, 2017 .— 28 c. : un., Tadna. — C npwit. — bubnuorp.: c. 26 (6
Ha3B.) .— 0,5 MB .— JlocTyIl B3 JIOKaJILHOM CETH
HAD http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf

.— Jloctyn u3 cetu MUHTEpHET.

3. DnekTpocTathka [DNeKTPOHHBIN pecypc] : METO. YKa3aHUs JJIsl BHITOIHEHUS MPAKTUYECKUX U Ca-
MOCTOSITENbHBIX paboT o ¢usuke / coct. C. C. benoycona ; KOxuno-Ypansckuiit 'AY, MacTuTyT ar-
poakosiorun .— Mmuacckoe: FOxxno-Ypanbckuii 'AY, 2017 .— 50 c. : wi., Tabn. — bubnuorp.: c. 47
(5 ma3s.) — 0,8 MB .— Jloctyn u3 nokainpHoli cetu MAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf .— loctym u3 cetu MHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf
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4. T1oCTOSIHHBIN JEKTPUUECKUIN TOK [DIEKTPOHHBIN pecypc] : METO. yKa3aHUs AJIs BBIIOJIHEHHUS
MPAKTHYECKUX U CAMOCTOSTENBHBIX PaboT mo ¢usuke / coct. C. C. benoycosa ; FOxHo-Y panbckuit
I'AY, UnctutyT arposkonorun .— Muacckoe: FOxxno-Ypansckuii [AY, 2017 .— 44 c. : nin., Tabn. —
bubmuorp.: c. 41 (7 naszs.) .— 0,5 MB .— Jloctyn u3 nokanbpHoi cetn UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf .— JlocTyn us cetu Murepuer.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf

4. MeToauyeckne MaTepuaJIbl, ONpeie/siiolue Npoueaypbl OlleHUBAHUS 3HAHMIA,
YMeHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepPU3yomux c()OpMHPOBAH-
HOCTL KOMIIeTeHIU I

B nanHoM pasjenie METOAMYECKHE MaTepHUalibl, OMPEACIISIONINE NPOLUEayphl OLICHUBAHUS 3HA-
HUH, YMEHUH, HABBIKOB, MO JUCHHUILTNHE «DU3NKa», MPUBEIACHBI MPUMEHUTEIBHO K KaXKIOMY U3 HC-
MOJIb3YEMBIX BUJIOB TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOUYHON aTTECTAIlMH O0ydJarOIInX-
csL.

4.1. OueHo4Hble cpeacTBa IS IPOBEICHUS TEKYIero KOHTPOJIsA YCIIeBAeMOCTH, B TOM
YucJie B Ipouecce NPaKTHYeCKOH NMOAT0TOBKH

4.1.1. YCTHBII OTBET HA MPAKTUYECKOM 3aHITUU

VYCTHBIN OTBET Ha MPAKTUYECKOM 3aHATUHU MCIIOJIb3YeTCs Ul OLIEHKHM KadecTBa OCBOEHHUS 00Yy-
YAIOIUMCSI OCHOBHOH MpodecCHOHATBLHON 00pa30BaTeIbHOM MPOrpaMMBbI IO OT/AEIBHBIM BOIIPOCaM U
TeMaM AMCUUIUIMHBL. TeMbl M IUIaHbl 3aHATUH 3apaHee cooOuaroTes odyvaromuMcs. OTBET OLIEHUBA-
€TCsl OLICHKON «OTIMYHO», KXOPOILIO», «YAOBJIECTBOPUTEIbHO» UIIH «HEYJOBJIECTBOPUTEIBHO.

No OLleHOYHBIE CPENCTBA Kox u HaumenoBanue
OTBeT Ha MPAKTUYECKOM 3aHITHH WHAUKATOPa KOMIIE-
TEHIUU
1 Jluck paaumycom 20cM BpamiaeTcsl COrNacHo ypaBHeHHIo p=A+Bt+Ct?, Na-1.011K-1

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

Onpenenuts yisi MOMeHTa BpemeHu 4,0 ¢ 3HaueHHE yTria MEX]y BEeK- HbIE 3aKOHBI €CTe-

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

TOB, CIICTAHHBIX JUCKOM K JAHHOMY MOMEHTY OT Hadaja BpaleHHUs. TUCITUTLIAH IS pe-

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

Kpurepun omnenku otBera (Tabi.) MOBOASATCSA 10 CBEICHUs OOydYAIOIIMXCS B Haudaje 3aHATHM.
OrneHka oOBSBISETCS 00YUYAOMIEMYCsl HETIOCPEICTBEHHO MOCJIE YCTHOTO OTBETA.

IlIkana Kputepun oneHuBanus

- 00yJaronuics MoJTHO YCBOWII YU€OHBIN MaTepual;

- TIPOSIBIISIET HABBIKM aHAJIN3a, 0000IIEHUs, KPUTUYECKOTO OCMBICIIE-
HUS ¥ BOCIPUATHS MH(OPMAIIMHU, HABBIKW ONKCAHUS OCHOBHBIX (pU3H-
Oruenka 5 YECKHUX 3aKOHOB, SIBIICHUH U ITPOLIECCOB;

(oTIMYHO) - Marepuall U3J0KE€H I'PaMOTHO, B ONPENIETCHHON JIOTUYECKOU MOCIe-
JIOBAaTEIbHOCTH, TOYHO HCIIOJIb3YETCS TEPMUHOJIOTHS;

- IOKa3aHO YMEHHE WILTIOCTPUPOBATh TEOPETUYECKUE MOJIOKEHUS KOH-
KPETHBIMU IIPUMEpPaMU, IPUMEHSTh KX B HOBOW CUTYaIIWH,
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- IPOIEMOHCTPUPOBAHO YMEHHUE PeIlIaTh 3aa4H;
- MOT'yT 6BITB AONYHICHBI OAHA—ABC HCTOYHOCTHU IMPU OCBCUICHUU BTO-
POCTEIICHHBIX BOIIPOCOB.

OueHka 4
(xopor10)

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

- B YCBOGHUH yueOHOTo Marepuaia JOMyIIeHbl HeOOIbIINEe MPoOebl,
HE MCKa3MBIINE COIEPKAHNE OTBETA;

- B pELICHUH 3aJ1a4 JONYIIECHbl He3HAYUTEIbHbIC HETOUHOCTH.

Onenka 3
(YZIOBIETBOPUTEIHHO)

- HETIOJIHO WJIM HEIOCJIEI0BATEIbHO PACKPBITO COIEpKaHUE MaTepuana,
HO TMOKa3aHO o0Ilee MOHMMAaHUE BOMPOCAa M IMPOIEMOHCTPUPOBAHBI
YMEHUs, I0CTaTOYHBbIE AJIs JaJbHEHUIIEro yCBOCHHUS MaTepHaa;

- IMEJIHCh 3aTPYIHEHUS UJIH JIOMYIIEHBI OIIMOKY B OTNPEACICHUN MTOHS-
TUH, UCIOJI30BAaHUM TEPMUHOJIOTHM, ONMUCAHUU (PU3MUECKUX 3aKOHOB,
SBJICHUH U MIPOLIECCOB, PELIEHUH 3a/]a4, UCIIPABIEHHBIE I10CJIE HECKOb-
KHUX HaBOJAIINX BOIPOCOB;

- HEMOJHOE 3HaHHE TEOPETHUECKOro MaTepuala; oOydarouuiics He Mo-
KET IPUMEHHUTh TEOPHUIO B HOBOM CUTYaIMH.

Onenka 2
(HEyJOBIETBOPUTEIILHO)

- HE PACKPHITO OCHOBHOE COZIEpKaHKME y4eOHOTO MaTepuana;

- oOHapy>XeHO HE3HaHWE WM HEMOHWMaHue OOoJNbIel WM Hambonee
BaXHOW 9acTH y4eOHOTO MaTepuaa;

- JIOTYIIEHBI OMMOKH B ONPEACICHUN TOHSATHH, MPH HCIOIb30BAHUH
TCPMUHOJIOTUH, B OIMUCAHUU (bI/I?)I/I‘-IeCKI/IX 3aKOHOB, SIBJICHUU U mnmponec-
COB, pEIICHUH 3aJa4, KOTOPbIE HE HCIPABJICHBI IOCIE HECKOIbKUX

HaBOJAIINX BOIIPOCOB.

4.1.2. Otuer 1o J1abopaTopHOU paboTe

Otuer o 1abopaTopHON PabOTE UCIIONIB3YETCS AJIsl OIICHKU Ka4eCTBa OCBOCHUS O0YUYarOIIHMCS

OCHOBHOH MpOQecCHOHATBHON 00pa30BaTEeIbHOM MPOrpaMMBI IO OTAENBHBIM TeMaM JAWCIHILIHHBL
Coneprxanue u popma oTdeTa 1o Ja00paTOPHBIM padOTaM MPUBOAUTCS B METOJUUECKUX YKA3aHUAX K
naboparopubiM padotam (1. 3 ®OC). ConepkaHue OTYeTa U KPUTEPUHU OIICHKU OoT4yeTa (Tabj.) J0BO-
ISITCS 0 CBEJICHHs 00yJalOUINXCsl B HaYaJIe 3aHATHH.

Ne OueHoYHbBIE CpeICTBA Kon n naumenoBanue
Otuet no nabopaTopHO# padboTe WHJUKATOpa KOMIe-
TEHIIUU
1 1. Yto HaA3BIBACTCS CHIION TSIKECTH? NJI-1.011K-1

2. Yro nogHUMaeTcs MO/ CUI0ON BCEMUPHOIO TATOTEHUS ?

3. 3anummTe GOopMyITy JUIs ONIPEACIICHHUS] YCKOPEHHUS CUITBI TSDKECTH.
4. Kak ompepensieTcss yCKOpeHHe CBOOOIHOTO MACHHSI ¢ TOMOIIBIO
MaTEeMaTUYeCKOro MasTHHKA?

5. YTto Ha3BIBacTCS MaTEeMaTHYECKUM MasTHUKOM ?

6. Kak onpenenuth nepuo KojieOaHUH MaTeMaTHYECKOTO MasTHUKA?

Hcnonb3yer 0CHOB-
HbIE 3aKOHBI €CTe-
CTBEHHOHAYYHbBIX

JUCLUIIINH JJIA pe-

LIEHUSI CTAaHJAPTHBIX
3a/1a4 B COOTBET-

CTBUH C HaIlpaBJICH-

HOCTBIO TTpodeccro-

HAJIBHOM JIESTENbHO-

CTH

OTuer OLIEHNBAETCS M0 YCMOTPEHHUIO MPENOJABATENS OLIEHKOM «OTIIMYHO», «XOPOILIO», «yJ0-
BIICTBOPUTEIIBHO», «HEYIOBIECTBOPUTEIBHO» WM OLICHKON «3a4TCHO», «HE 3a4TeHO». OLeHKa «3auTe-
HO» CTaBUTCS OOydaroumcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPUTEPHUSM, YCTAaHOBJIECHHBIM
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JUTSL TIOJIOKUTENBHBIX OICHOK («OTIUYHO», «XOPOII0», «yJAOBIECTBOPUTEIBHO»). OlleHKa 0ObSIBISIETCS
oOydJaroriemMycsi HEOCPEICTBEHHO TOCIIE CIaYd OTUYeTa.

Ixkana

Kpurtepuu onennBanus

OrneHka 5
(oTIHMYHO)

- I3JIOXKCHHUE MaTepuaja JIOTHIHO, TPaMOTHO;
- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;

- YMEHHUE BBbICKa3bIBaTh U OOOCHOBATh CBOM CYXKJCHHS IPU OTBETE Ha
KOHTPOJIBHBIE BOIIPOCH;

- YMCHHE OITUCHIBATh (PU3NUYCCKUEC 3aKOHBI, SIBJICHUS U TIPOIIECCHI;

- yMeHI/Ie HpOBOI[I/ITI: 1 OLICHUBATHb pe3yanaTbl HBMGPGHHﬁ;

- CIIOCOOHOCThH peniaTh 3aa4H.

OueHka 4
(xopor10)

- U3JI0)KEHHE MaTepuasa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHHE TEPMUHOJIOTHEH;

- OCO3HAHHOE MPUMEHEHHE TEOPETUYECCKUX 3HAHUN ISl ONMUCaHUsT (HU3H-
YECKUX 3aKOHOB, SIBJICHUI M MPOLIECCOB, PEIICHUS KOHKPETHBIX 3ajad,
MPOBEJICHUSI U OLICHUBAHUS pPe3yJbTaTOB MU3MEPEHUN, HO COJAEp)KaHUE U
(dbopMa 0TBeTa UMEIOT OTJEIbHBIE HETOYHOCTH.

Onenka 3
(YZIOBIETBOPUTENHHO)

- U3JI0’)KEHHE MaTepuasa HEMOJIHO, HEMOCIEA0BATEIbHO,

- HETOYHOCTH B ONpPEJICICHUU MOHATUH, B MPUMEHEHUH 3HAHUN JJI OIU-
caHusl (PU3UYECKUX 3aKOHOB, SIBJICHUU M MPOLIECCOB, PEIIEHUs KOHKPET-
HBIX 33/1a4, TPOBEICHUS U OLICHUBAHUS PE3YJIbTATOB U3MEPEHUH,

- 3aTpyIHEHUs B 000CHOBAHUHU CBOMX CYKICHHIA;

- 0OHapy>KMBaeTCsI HEAOCTATOUHO INTyOOKOE€ MOHUMaHHE U3yUYEHHOTO Ma-
Tepuania.

Ouenka 2
(HEeyIOBJIETBOPUTEILHO)

- OTCYTCTBUC HGOGXOI[I/IMBIX TCOPCTUICCKUX 3HaHHI>'I; AONYIICHBI OH_II/I6KI/I
B ONpECIICHUH TIOHSATHA ¥ ONMHUCAaHUH (U3NYCCKUX 3aKOHOB, SIBJICHUU U
MPOLIECCOB, UCKAXKEH UX CMBICI, HE PEIICHBI 3a/1a4yM, HE MPABUILHO OIle-
HUBAIOTCSI PE3yJIbTaThl U3MEPEHUH;

- He3HAaHWE OCHOBHOTO MaTepuaja y4yeOHOW MpOrpaMMBbl, JOIMYCKAIOTCS
rpyObI€ OIIMOKHY B U3JIOKCHUH.

HIxkana

Kpurepun oueHuBanus

O11eHKa «3a4TEHO»

- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHUE TEPMUHOJIOTHEH;
- YMCHHUC BBICKA3bIBATh U O6OCHOBaTB CBOU CYXXJCHUSA NIPpU OTBCTC HA
KOHTPOJIbHBIE BOIPOCHI;
- YMCHHC OIIUCBIBATH ®H3qucxne 3aKOHBI, ABJICHUA U TPOUCCCHI;
- YMEHHE NMPOBOJUTH U OLIEHUBATh PE3yIbTaThl U3MEPEHUI;
- CMOCOOHOCTh pelIaTh WHXXEHEPHBIE 3a7add (JIOIYyCKaeTCsl HaIndue
MaJIO3HAYUTENbHBIX OIMOOK MM HEJOCTAaTOYHO IOJHOE PACKPBITHE
coJiepKaHue BOIPOCa WJIM MOTPEIIHOCTh HENPUHIUIIUAIBHOIO Xapak-
Tepa B OTBETE HA BOMPOCHI).

O1eHKa «HE 3aUTEHO»

- OTCYTCTBHC HGOGXOI[I/IMBIX TCOPCTUUCCKUX 3HaHHﬁ; AOMMYUICHBI
OMMOKH B ONpPENEICHUU TOHATHH M ONMUCAaHUH (PU3MUYECKUX 3aKOHOB,
SIBJICHUU U nponecCoB, MCKAKCH HMX CMBICJI, HC PCHICHBI 3aaiud, HC
MPAaBUIIHLHO OIEHUBAIOTCS PE3YJIbTAaThl U3MEPEHHUIA;

- HE3HAHUE OCHOBHOT'O MaTepHalia yueOHOM MPOrpaMMBl, IOy CKAIOTCS
rpyOBI€ OIMMOKY B U3JIOKCHUH.
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4.1.3 TectupoBanue

TectupoBaHue HCMIONB3YETCA ISl OLEHKM KauecTBAa OCBOEHHUS CTYJIEHTOM 00pa3oBaTelbHOU
MPOrpaMMBI 110 TeMaM WM pa3jesiaM AUCHUTUINHEL. [1o pe3ynbpTaraM 3aueTa CTyAEHTY BBICTABISICTCS
OLIEHKA «OTIUYHO», «XOPOILI0», «YJOBIECTBOPUTEIHHO» HIIN «HEYAOBICTBOPUTEILHO.

Ne OneHouHbIE CpPEeACTBA Kon u HanMeHoBaHMe
TectupoBanue WHJUKATOpa KOMIe-
TEHLIUH
1. 1.YpaBHEHUE IIIOCKOW CUHYCOMIAIBHOM BOJIHBI , PACIIPOCTPaHSIO- NJ-1.0I1K-1
mwiics Bois ocu OX, mmeer Buaé = 0,01sin(10°t — 2x) . Tlepuox (8 Hcronp3yer 0CHOB-
MC) paBeH. .. HBIE 3aKOHBI €CTe-
12 CTBEHHOHAYYHbBIX
)1 JUCLUIIINH JJIA pe-
3)6.28-mipas.oTBeT LIEHUSI CTAaHJAPTHBIX
2. 151 IOTIEPEYHOM BOJIHBI CIIPABEAJIMBO YTBEPKIE- 3aa4 B 00/1aCTH ar-
1507 (SR POHOMHUH

1. yacTuIsl cpepl KOJIEOIIOTCS B HAIPaBICHUN pacpoCcTpaHe-
HUSI BOJIHBI

2. YacTUIBI Cpebl KOJIEOIIOTCS B HAIPABICHUAX, IEPIICHINKY-

JSIPHO HAIIPABJICHUIO PACIPOCTPAHEHHUS BOJHBL.- IPAB.OTBET

3. Bo3HUKHOBEHHE BOJHBI CBSI3aHO C edopManvent cxarus -
pacTsLKEHHS

3.YpaBHEHUs IBUKECHUS MPY>KUHHOTO MAasgTHUKA
dix b dx kR

= +——+ —x = —coswt
At moodr m m

aomasTra nrathihensommaaTo o e a0

SBnsercs nuddepeHuanTbHbIM YPaBHEHUEM. . .
*  BBIHYXJIEHHE KOJIEOaHHS - IPaB.OTBET
*  cBOOOJHBIX 3aTyXaIOLINX KOJICOaHUU
*  cBOOOJHBIX HE3aTyXaIOUINX KOJIeOaHuit
4.YpaBHEHUE TIJIOCKOW CUHYCOUIAJIBHOW BOJIHBI, PACIIPOCTPaHAIOIIEH-
cst Brostb ocu OX co ckopoctbro 500 M\c, nmeer BUL

— = 54 _
g = 0.01l=1 nlrkl 07 — k= ). BonHoBoe uncio K (B M~))

paBHoO..
5
* 2 mpaB.OTBET
* 05
e 19. Jlng nonepedHoil BOJIHBI CIIPABEIJIMBO YTBEPKICHHUE. . .
BO3HHUKHOBEHHE BOJIHBI CBSI3aHO € AeopMaliieil cxaTus —
pacTsKEHUs
YacTuibl cpeibl KOJIEOIIOTCS B HAIIPaBICHUH PaclpocTpaHe-
HUS BOJIHBI
YacTtulibl cpeibl KoJIeOII0TCs B HAIIPaBICHUAX, IEPIEHANKY-
JISIPHBIX HAIIPABIICHUIO PACCTOSHUS BOJIHBI.-IIPAB.OTBET
5.MarepuanbpHasi TOYKa COBEPIIIACT TApMOHHYECKOE KoJieOaHUEe ¢ aM-
muTy0il A=4cm u yactoroit v=2I11. Eciiu cmenienne To4ku B MO-
MEHT BPEMEHH, ITPUHATHIN 32 HaYaJIbHBINM, PABHO CBOEMY HA4aJIbHOMY
3HAYEHUIO, TO TOYKA KOJIeOIeTCS B COOTBETCTBUU C YpaBHEHHEM (B
CH)...

*  x=0,04 cos4nt-npas.omeem
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e x=0,04 cosnt
o x=0,04 sinxt
o x=0,04sin 4rt
6.YpaBHEHHE MIOCKOW CHHYCOHMIAJILHON BOJIHBI, paCcIIPOCTPAHSIOIICH-

cs1 BIoab ocu OX, umeert Bug & = 0,01sin10° (t— %). JlmnHa BOJTHBI

(B M) paBeH ....
e 3,14 npaB.oTBeT
e 2
e 1000
7.YpaBHEHUE NBUKCHUS IIPYKUHHOIO MasATHUKA
2
ﬁ + ﬁx =0
d® m
aBisieTca JUQepeHIINaIbHBIM YPAaBHEHUEM. . .
*  cBOOOJHO 3aTyXaroMIMX KoJeOaHUi
*  cBOOOJHBIX HE3aTyXaIOUINX KOJEeOaHuUil - TPaB.OTBET
*  BBIHYXJIEHHBIX KOJIeOaHUN
8.MarepuanbHas TOUKa COBEpIIAeT TAPMOHUYECKUE KOJIeOaHUs ¢ aM-
muTyaoil A =4 cM u yactotoi v = 2 I'u. Eciiu cMmenienue Touku B
MOMEHT BPEMEHU, IPUHATOMN 32 HAYaJIbHBIN, PABHO CBOEMY MAKCH-
MaJIbHOMY 3Hau€HHIO, TO TOYKa KOJIeOJIEeTCsS B COOTBETCTBUH C ypaB-
HeunneM (B CH) ...
e x=0.04 cos nt
e x=0.04 cos 4 nt-npas.omseem
* x=0.04sin4 nt
e x=0,04sin &t
9./1ns1 chepudeckoit BOJHBI CIIPaBEIMBO YTBEPKIACHUE . ...
* AMIUIMTY/a BOJIHBI OOPaTHO MPOMOPIMOHATBHA PACCTOSHUIO
JI0 UCTOYHUKA KoJeOaHui (B HETIOTIIOMIAIOIIEH cpesie) —
IIpaB.OTBET
* BonHOBBIE MOBEPXHOCTH UMEIOT BUJI NApAJLIENBHBIX APYT IPY-
Iy IIIOCKOCTEN
* AMIIINTYZ1a BOJIHBI HE 3aBUCHUT OT PAacCTOSIHUSA JJO UCTOYHUKA
KosiebaHui (TIPH YCIIOBHHM, YTO MOTJIOMIEHUEM CPEII MOKHO
npeHeopeyn)

aBIsieTcs TUQPepeHIIaTbHBIM YPaBHEHHEM. . ..
*  cBOOOJHBIX 3aTyXaIOLINX KOJIeOaHUI
*  cBOOOJHBIX HE3aTyXaIOUINX KOJIeOaHUi
*  BBIHYXJIEHHBIX KOJ€OaHUH - TpaB.OTBET
11.YpaBHEHHE MIIOCKON CHHYCOM1aJIbHOW BOJIHBI, PAaCIPOCTPAHSIO-

mencst Bnoab ocu OX, UMeeT BU =0,01 sin(10%t-2x). Jnuna
BOJIHBI ( B M) paBHa......
* 05
e 3,14-npaB.oTBET
e 2
12.MarepuaiabHasi TOYKa COBEpIAET TApMOHUYECKHIE KOJICOAHHUS C
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aMIuuty1oi A=4cm u yactotoit v=2 ['. Eciiu cMenienne Touku B
MOMEHT BPEMEHU, IPUHATHIN 33 HAYAJIbHBIN, PABHO HYJIIO, TO TOYKA
KOJIeOJIeTCS B COOTBETCTBHHM ¢ ypaBHeHueM (B CU).....

o x=0,04 cos 4nt
e x=0,04 cos mt
e x=0,04 sin ntt
e x=0,04 sin 4 ©t- mpaB.oTBET

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

lxana Kpurepun onieHnBanus
(% npaBUIBHBIX OTBETOB)
OneHka 5 (OTIMYHO) 80-100
Orenka 4 (xopo1io) 70-79
Onenka 3 (yA0BJIETBOPUTEIIHHO) 50-69
OueHka 2 (HeyqOBIETBOPUTEIBHO) menee 50

4.1.4. KontpoasHas paboTa

KOHTpOJ'II:HaH pa60Ta MMPOBOAUTCA IJI1 OLUCHKH Ka4Y€CTBA CAMOCTOATCIILHOTO OCBOCHUA CTYACH-
TOM 00pa3oBaTeIbHON MPOrpaMMBbI 10 OTAENIbHBIM TeMaM JUCHUILIMHBEL. PaboTa oneHuBaercs
M0 YCMOTPEHUIO MPETOAaBaTeNs OLEHKON «3a4TeHO», «HE 3auTeHOo». Colep:kaHue KOHTPOJIb-
HOUM paboThl M TpeOOBaHUA K €€ OPOPMIICHUIO TIPUBEACHBI B METOJUYCCKUX yKa3aHUAX «Ma-
TEMaTUuKa: MCTOANYCCKUC YKa3aHH K BBIIIOJIHCHUTIO KOHTpOJ’IBHOﬁ pa6OTI>I>>.

Kpurepun oreHKMKOHTPOIBHON paboThl (Ta0i.) TOBOAITCS 0 CBEACHHS CTYJCHTOB Ha yCTa-
HOBOYHOM NeKInu. O1eHKa 0OBSBIISCTCS CTYECHTY MOCIIE TPOBEPKU KOHTPOIBHOUN paOOTHI.

[llxana Kpurepuu onieHUBaHMUSI

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

- M3JI0’KEHHE MaTepHalia JIOTHIHO, TPAMOTHO;

- HAJINYMUEC MAJIO3HAYUTCIIbHBIX OH_II/I6OK HJIN NOrpCIIHOCTL HCIIPUHIUIINAIIb-
HOTO XapakTepa MPUBBITOJTHCHUHN 33IaHUH.

OreHka «He 3a4TEHO» | - co/iep)KaHue U opOopMIIeHHE KOHTPOJIBHON paboThl HE COOTBETCTBYET Tpe-
OOBaHUAM;

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

- 3Ha4YMTENbHbIE OLIMOKM NPUHIMINAIBHOTO XapakTepa IPHUBBIIOIHEHUU
3aJJaHuH.

4.2. [Ipouenypsbl ¥ OLlEHOYHBIE CPEACTBA /1JIsl MPOBeAeHUs MPOMEKYTOUYHOI aTTeCTALMHU

4.2.1. 3adeT ¢ OIlEHKOU

3ader C OIEHKOW sBISIETCS (POPMOI OIEHKHM KadecTBAa OCBOCHMS OOYYaIOIIUMCS OCHOBHOM
npogeccuoHaIbHON 00pa30BaTENbHOM MPOrpaMMBbl IO pazzenam AuciuIuimHbl. [lo pesynpTaram 3ade-
Ta 00y4aroleMycsl BBICTABIISIETCS OLEHKA «3aYTEHO» WM «HE 3aUTEHO»; OLIEHKAa «OTIUYHO», «XOpO-
I10», «Y/IOBJIETBOPUTEIBHO», «KHEYIOBIETBOPUTEIHHO» B cilydae 1updHepeHInpoBaHHOTO 3aUeTa.

3a4eT ¢ OLEHKOW MPOBOAUTCS 110 OKOHYAHUHU YTEHUS JICKIMH M BBINOJIHEHUS JJAOOPATOPHBIX U
NPAKTUYECKUX 3aHATUH. 3adyeT NMPUHUMAETCS NPEnoJaBaTeIsiMH, NMPOBOAMBIINMH JIA0OpPATOPHBIE U
IIPAKTUYECKHUE 3aHATHSA, WM YNTAIONIMMHU JICKIUH 110 JaHHOU JHUCUUIUIMHE. B ciayyae oTCyTCTBUSA Be-
OYLIETO MpenojaBaTelis 3a4eT INPUHUMAETCS MPENoJaBaTelIeM, Ha3HAUEHHBIM PACIOpPSKEHUEM 3aBe-
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aytouiero kageapoit. C pa3penieHus 3aBeayromero kageapoil Ha 3a4eTe MOKET IPUCYTCTBOBATH Ipe-
nojasareib Kadeapsl, MPUBICUESHHBIN U1 MOMOILIH B IpUEME 3a4eTa.

[IpucyTcTBUE Ha 3aUeTe C OLICHKOW MpemnoaBaTeNell ¢ Ipyrux kageap 6e3 CoOOTBETCTBYIOIIETO
pacrnopsKeHUs peKTopa, MPOPEKTopa Mo y4eOHOM U BOCIIUTATENbHOM paboTe, 3aMeCTUTENs JUPEKTOpa
MHCTUTYTA MO y4yeOHOM paboTe He JA0MyCKaeTcsl.

®dopma(bl) MPOBEIEHUS 3a4eTa (YCMmHbIL Onpoc no buremam) ONpenAensoTcs kaheapon u no-
BOJIATCS 10 CBEJCHUS 00yUaroIUXCs B HaUajIe CeMecTpa.

Jlns mpoBeneHus 3a4eTa ¢ OUEHKOW BEIyLIUil MPEernoJaBaTeib HAKaHYHE MOJIYy4YaeT B CEKpeTa-
puaTe IUpEKTOpaTa 3a4€THO-3K3aMEHAI[MOHHYIO0 BEJOMOCTb, KOTOPas BO3BPAILLAETCS B CEKpeTapuar
[I0CJIE€ OKOHYaHUsI MEPONPHUSTHS B J€Hb IIPOBEICHUS 3a4€Ta UM YTPOM CIIEIYIOLIErO THS.

Bo Bpems 3auera ¢ omeHkoi oOyuarommecss MOTYT MOJb30BAThCSA C Pa3pelleHUs] BEAYILEro
npernojaBaTesis CIPaBOYHOM M HOPMATHBHOM JUTEPATypoOH, APYTMMHU MOCOOMSIMH M TEXHUYECKHUMHU
CpEICTBaMH.

Bpemst moaroToBku oTBeTa B YCTHOM (popMe Mpu cliadye 3auera JOJDKHO COCTABIIATH HE MEHee
20 MuHYT (110 KEJTaHUIO 00YYAIOIIET0Css OTBET MOXET OBITh 1O0CPOUYHBIM). Bpemst oTBera - He 6onee 10
MUHYT.

[IpenonaBaTenio nMpepoCcTaBIseTCs MPaBO 3374aBaTh 00YUYAIOMIUMCS JOIOIHUTEIbHBIE BOIIPOCHI
B paMKax MpOrpaMMbl TUCHHUIUINHBIL.

KauecTBeHHas O1leHKa «3aUTEHO», BHECEHHAs! B 3aUETHO-IK3aMEHALIMOHHYIO BEJJOMOCTb, SIBJIS-
€TCsl pe3yJIbTaTOM YCIEIIHOIO YCBOEHUS yUeOHOro MaTepuraia.

PesynpTaT 3aueTa C OLIEHKOW BBICTABISIETCS B 3a4€THO-9K3aMEHALIMOHHYIO BEJOMOCTH JCHb
MIPOBEJICHUS 3aueTa C OLIEHKOM B MPHUCYTCTBUU camoro oOyuatomierocs. [Ipenogasarenu HecyT nepco-
HaJIbHYIO OTBETCTBEHHOCTb 33 CBOEBPEMEHHOCTh M TOYHOCTb BHECEHUS 3allMCEl O pe3yibTarax Ipo-
MEXyTOYHOM aTTECTAIlMU B 3a4E€THO-3K3aMEHAIIMOHHYIO BEJOMOCTb.

Ecnu oOyuaromuiicst sBUJICS Ha 3a4eT M OTKAa3ajcs OT MPOXOXKICHUS aTTeCTAllUU B CBS3U C He-
MTOATOTOBJIEHHOCTHIO, TO B 3a4€THO-3K3aMEHAIIMOHHYIO BEIOMOCTh €MY BBICTABIISIETCS OLICHKA «HE 3a-
YTEHO».

HesBka Ha 3adyeT C OLICHKOM OTMEYAeTCs B 3a4ETHO-DPK3aMEHAIIMOHHONM BEJOMOCTHU CJIOBaMU
«HEC ABUJIICSI».

Hapymienne TucuuIuiMHbl, CIUChIBAaHUE, UCIOIb30BaHUE 00yYalOIIMMUCS Hepa3pelIeHHbIX Te-
YATHBIX ¥ PYKOMUCHBIX MaTepUaIoB, MOOWIBLHBIX TeIe(OHOB, KOMMYHUKATOPOB, TUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB M JPYTMX BHUJIOB JIMYHOM KOMMYHUKAIIMOHHOW M KOMITBIOTEPHON TEXHUKHU BO
BpeMs 3aueTa 3arpelnieHo. B ciydae HapymeHus 3Toro TpeOOBaHUS MpernoiaBareNb 00s3aH yAaIuTh
oOyuJarolerocst U3 ayIMTOPUU U MPOCTABUTh EMY B BEIOMOCTH OLICHKY «HE 3aUTE€HO».

OOyuaronmMcs, He CHABIIUM 3a4€T C OICHKON B YCTaHOBJIGHHBIE CPOKH 10 YBaXHTEIHHOMH
MIPUYMHE, UHAUBUAYAJIbHbIE CPOKH MPOBEIACHUS 3a4eTa ONPEIEIAIOTCS 3aMECTUTENIEM AUPEKTOpPA UH-
CTUTYTa 1O yueOHOii padore.

OO6yuaroniuecs, UMEIOIINe aKaJeMHUECKYIO 3aJJ0JKEHHOCTh, CAI0T 3a4€T B CPOKH, ONpeaes-
emble YHUBepcuTeToM. MH(pOpMaIus o JUKBUAAUHN 33J0DKEHHOCTH OTMEYAETCSl B HK3aMEHAIMOH-
HOM JINCTE.

JlomyckaeTcsi ¢ pa3pelieHusl 3aMeCTUTENeM TUPEKTOpa MHCTUTYTa Mo ydeOHOU pabote M 10-
CpPOYHas cAaya 3a4eTa C 3alUChI0 PE3YyIbTAaTOB B IK3aMEHALMOHHBIN JIUCT.

NuBanuapl U nuLa ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMU 370pPOBbS MOTYT CHaBaTh 3a4eThl B
CPOKH, YCTaHOBJICHHbIE WHIUBUIYaJIbHBIM YU€OHBIM IUTaHOM. MHBanuabpl M auia ¢ orpaHuYEeHHBIMU
BO3MOXXHOCTSIMU 3[I0pOBbS, UMEIOIINE HAPYLIEHHs] ONOPHO-IBUTATEIBHOIO ammapara, JOIyCKatoTCs
Ha aTTECTAllMOHHBIE UCTBITAHUS B COITPOBOXKICHUH aCCUCTEHTOB-COMPOBOXKAAIOLINX.

[Ipouenypa npoBeneHus TPOMEKYTOUYHON aTTECTAlUU ISl OCOOBIX ciiydaeB u3joxkeHa B «Ilo-
JIO)KEHUU O TEKYIIEeM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTecTaluu OO0ydaroluxcs IO
OIIOII 6akanaBpuara, criermanurera 1 Mmaructparypbsl» @I'BOY BO IOxuO-Ypansckuit [AY.
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No Ol1IeHOYHBIE CPEJICTBA Kox u HaumenoBanue
JuddepeHurpoBaHHbIN 3a4eT MHAMKATOpa KOMIIE-
TEHIIUU
1 2 cemecTp NJa-1.0IIK-1

I Mexannka (KHHEMAaTHKA ¥ JMHAMHAKA)
1. Ilpeamer ¢uzuku. OOImIast CTPYKTYypa U 331a4u Kypca GU3NKH.
2. PaBHOMEpHOE ¥ HEPAaBHOMEPHOE MPSIMOJIMHENHOE JBUKEHUE U
ero xapaktepuctuku. CpeHsis CKOpocTb. MTHOBEHHAsI CKO-
POCTb.
3. PaBHOyckopeHHOE ABmxeHue. CpenHee yckopeHue. Mrao-
BEHHOE YCKOpPEHUE.
4. Kunematuka ABUKEHUS IO OKPYKHOCTH.
5. 3akonbl HetoTona. Macca u cuiia. Bunbl cuit B mpupojie u ux
MpEeACTaBICHUE B MEXaHUKE.
6. JluHamMuKa BpalaTeaIbHOrO IBUKEHUS TBEPIOTO Te-
71a(OCHOBHOM 3aKOH AMHAMHUKHU BPALIATEIbHOTO JABHXKEHHS, MO-
MEHT CHJIbI, MOMEHT WHEPIIH, MOMEHT UMITYJIbCA)
7. IMnynibC U €ro CBsI3b ¢ CUJION. 3aKOH COXPAaHEHUS UMITYJIbCA.
8. PaboTa u momtHOCTh. [loTeHIIMAIbHASI 1 KWHETHYECKAast dHEP-
TUsl.
9.Cas13b 3Hepruu u padbotsl. [IpeobpazoBanue sHeprun. 3aKkoH
COXpaHEHUs SHEPTUH U €r0 3HAYCHHE.

II Mexannyeckue KoJIeOAHUSI M BOJIHBI
10. KonebarenbHble ABMKEHUS. ['apMOHUYECKHE KOJIeOaHUs 1
UX XapaKTepUCTUKU. MaTeMaTu4eCKui U IPY>KUHHBIN MasiTHU-
k. dopmyna 1t mepruoaoB KOJICOaHUM.
11. IIpeBpaiienue sHEPrUH P KOJIeOaTeIbHOM JIBUKCHUU.
BrinyxneHHbIe 1 cBOOOIHBIE KOleOanus. Pe3onaHc.
12. Pacnipenenenue konebanuii B yrpyroii cpene. [Ipomonbabie
Y TIOTIepEeYHbIe BOJIHBIL. J[JTMHA BOJHBI U €€ CBSI3b C MIEPUOJIOM U
CKOPOCTBI0. 3BYKOBBIE BOJIHBI.

III MKT naeanbHoro ra3a. TepmoauHaMuka
13.Temnepatypa, €€ XapaKTEPUCTUKH.
14 Crenenu cBoOoab1. [ToHas KUHETHYECKAS YHEPTHS MOJICKYI.
15. YpaBuenue MenneneeBa — Kianeiipona u ero xapakrepu-
CTHUKH.
16.OxcriepuMeHTaIbHbIE Ta30BbIC 3aKOHBI.
17. 1 3aK0H TepMOAMHAMUKHU U €T0 IPUMEHEHHE K Pa3INUYHbIMU-
30IpoLeccam.
18. AnnabaTtuueckoe pacmmpenue raza. Pabora, coBepiiaemas
MIpU U3MEHEHUH 00beMa Tasa.

IVlaekTpocraTtuka
19. DOnexrpusanus ten. 3akoH KynoHna. 3akoH coXpaHEHHUsI dJIEK-
TPHUUYECKOTO 3apsiza.
20. DnexTpuyeckoe nose. HanpsykeHHOCTD IEKTPUYECKOTO T10-
1s1. [loTok BekTOpa HaPSKEHHOCTH HJI. TOJIS.
21. Teopema Octporpazackoro-I'aycca u ee mpuMeHEHHE.
22. IIpOBOJIHUKY U TUDJIEKTPUKU B JIIEKTPUUECKOM TMOJIE.

Hcnonb3yeT 0CHOB-
HbIE 3aKOHBI €CTe-
CTBEHHOHAY4HBIX

JUCLIMIUINH JUIS pe-

IIEHUS] CTaHJapTHBIX

3a/1a4 B 00JIacTH ar-

pOHOMUU
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23. PaboTa 1mo mepemMenieHuIo 3aps/ia B JIEKTPUISCKOM TI0JIe.
[ToTenuuman u pasHOCTh MOTEHIIUATOB. CBsI3b MEXK/y HAMPSIKEH-
HOCTBIO M PA3HOCTHIO MOTEHIHAJIOB.
24. DnextpoeMKocTb. KoHAeHCaTOpbl. DHEPIHs 3JEKTPUUECKOTO
OIS

V IlocTOSSHHBII 3J1eKTPUYECKHH TOK
25. Dnexkrpuuecknii Tok. Cuna Toka. [ImoTHOCTh TOKa. PasHocTh
MOTEHIMaNI0B, Hanpsbkenue, D/C.
26. IcTOYHUKY MOCTOSIHHOT'O TOKA, UX BUILL.
27. 3akon OMa Jy1sl y4acTKa enu 1 noiaHo# nenu. ConpoTusIie-
HUE MTPOBOJIHUKOB.
28. [locnenoBarenbHOE M MapaJUIEIbHOE COCTMHEHUE TPOBOIHU-
KOB.
29. Pabota 1 MouTHOCTH TOKa. 3akoH [[xoys - Jlenna.
30. DneKkTpuYecKHil TOK B razax (CaMOCTOSATENbHAsI K HECAMO-
CTOSATENbHAS MPOBOIUMOCTH, TUIIBI PA3PSAIOB).
31. DneKTpuYecKuii TOK B OTYIIPOBOJAHUKAX (COOCTBEHHAS U
MPUMECHAs MPOBOJUMOCTHU MOIYTIPOBOTHUKOB).
32. DneKTpUYECKUI TOK B pacTBOpax U pacijiaBax 3J1eKTPOIUTOB
(3axonbI Dapajes, JIEKTPOJIN3 U €r0 TPUMEHEHUE).

VI Marnerusm

33. MarHuTHOE 10Jie, MAarHUTHAsA UHAYKIUS, MAarHUTHBIN TTOTOK.
34. MaruuTHbl€ CBOMCTBA BeLIECTB. /[lnamarueTusm, napamarse-
TU3M U HeppOMarHeTu3M.
35. JleficTBME MarHUTHOTO I10JIs1 HA IPOBOJAHUK C TOKOM. 3aKOH
Awmmnepa. 3akoH buo-Capappa-Jlannaca.
36./lelicTBUE MarHUTHOTO MOJISI HAa ABYOKYLIMiics 3apan. Cuna

Jlopenua.

37.51Bnenue 31eKTPOMarHUTHON MHAYKLINUN U CAMOMHAYKIIUH.
38. [lpunIun aeicTBus Tpanchopmaropa.
VII Bo.siHOBBIE 1 KBAHTOBbIE CBOIICTBA CBETa
39. ludpaxuus ceeta. udpakinmonnas pemerka.
40. Untepdepenius ceera. MeTo bl MOMydeHUsT KOTE€PEHTHBIX

BoJH. MHTEpdepomerp MaiikenbcoHa.

41.ITonspuzanus ceeta. 3akoH bprocrepa. 3akoH Maitoca.

42. ®otorpdexr. 3akonsl PoTtorddexra.

43. NlaBnenue ceera. OnbIThl JIeOenena.

44. OnpITHBIC 3aKOHBI H3Ty4eHUs a0COFOTHO YEPHOTO Tena (3a-

koH Credana-bonbiiMana, 3akoH BuHa).

45. Cnextp uznydenus Bogopoaa. Criekrpanbubie uann (baib-

Mepa, Jlaiimana, [Tamena).

VIII AtomHas 1 sinepHasi puznka

46. CBsI3b MEXKITY KOPIYCKYJISIPHBIMU U BOJTHOBBIMHU CBOWCTBaMH Ya-
ctull. Popmyia ne-bpoiiis.

477. EcTrecTBeHHasi palu0aKTUBHOCT.

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

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

pBI).
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[IIkana 1 KpUTEpUU OLIEHUBAHMS OTBETA 00YYAIOIIETOCs MPEICTaBICHbI B TAOIHULIE.

HIxanaa

Kpurepun oueHuBanus

OlleHKA «3aUTEHO»

3HaHME MIPOTrPAMMHOI0 MaTepuaa, yCBOEHUE OCHOBHOM U JIOMOJIHUTEIb-
HOM JUTEpaTypbl, PEKOMEHJOBAHHOW MPOrpaMMON AUCHUIUIMHBI, Tpa-
BUJIbHOE pEUICHHE 3aJaud (IOMyCKAaeTcs HaJludhue Malo3HAYUTENIbHBIX
OIIMOOK MM HEIOCTATOYHO IOJHOE PACKpBITHE COJEp)KaHuEe BOIPOCaA,
WIHM MOTPEIIHOCTh HENPUHIUIIMAIBHOTO XapakTepa B OTBETE€ Ha BOIPO-
CHI).

JloTIOTHUTENBHBIM YCIOBHEM IOJIyUYEHHUSI OLIEHKH «3a4T€HO» MOTYT CTaTh
XOpollIUe MOKa3aTelu B XOJe MPOBEACHHS TEKYIIEro KOHTPOJS U CUCTe-
MaTH4yecKasi akTUBHAs paboTa Ha Y4eOHBIX 3aHATHUSX.

O1LeHKa «HE 3aUTEHO»

npo0esibl B 3HAHUSX OCHOBHOI'O MPOTPaMMHOIO MaTepualia, MNPUHIUIH-
QJIbHBIE OITMOKY MPU OTBETE HAa BOMPOCHI.

HIkana

Kpurepun oueHuBanus

OrneHka 5
(oTIHMYHO)

- 00yJaromuiicst MOJHO YCBOMII y4eOHBIN MaTepua;

- TIOKa3bIBa€T 3HAHME OCHOBHBIX IOHATHI AMCLMILIMHBI, I'PaMOTHO
IIOJIB3YETCSl TEPMUHOJIOTHEN;

- TIPOSABIISICT YMEHHME aHAIM3UPOBATh M 0000IIaTh HHPOPMAINIO, HaBbI-
KM CBA3HOTO ONMCAaHUs SIBICHUU U IIPOLECCOB;

- IEMOHCTPUPYET YMEHHUE H3JaraTb Marepuall B OIPEAEICHHOI JIornye-
CKOH ITOCIEeI0BATEIFHOCTH,

- TIOKa3blBa€T yMEHUE WJUIIOCTPUPOBATH TEOPETUUECKUE ITOJOKCHUS
KOHKPETHBIMH IIPUMEPAMU;

- IEMOHCTPUPYET CHOPMUPOBAHHOCTH M YCTOMYUBOCTH 3HAHUHM, YMEHUN
Y HaBBIKOB;

- MOTYT OBITh JOMYIICHBI OJHAa—/IBE HETOUHOCTU NPH OCBEUICHUU BTO-
POCTENIEHHBIX BOIPOCOB.

OueHka 4
(xopor10)

- OTBET Y/IOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUAM Ha OLIEHKY «5», HO MPH
9TOM MMEET MECTO OJUH U3 HEIOCTATKOB:

- B YCBOGHHMH y4e€OHOT0 MaTepHasa JOMyIIeHbl TPOoOebl, He HCKa3HBILNE
COIEpIKaHKE OTBETA;

- B M3JI0’)KEHUU MaTepHraJla JOMYIIEHbl HE3HAYUTEIIbHbIC HETOYHOCTH.

Onenka 3
(YZIOBIETBOPUTENHHO)

- 3HaHHWE€ OCHOBHOI'O MPOTPAaMMHOI0 MaTepHalia B MUHUMAaJIbHOM 00be-
Me€, MOTPEIIHOCTH HENPUHIMIMAIBHOIO XapaKTepa B OTBETE Ha 3K3a-
MEHE: HEIMOJHO WJIM HEMOCJIEI0BAaTEIbHO PACKPBITO COAEPKAHME MarTe-
pHana, HO IoKa3aHo o0Iee MTOHUMaHKE BOIIPOCOB;

- UMEJHCh 3aTPyAHEHUS WIH JOMYIICHb! OMIMOKHU B ONpeAeSIeHUU MOHS-
TUH, UCIIOJIB30BAHUN TEPMHUHOJIOTUH, ONMCAHUU SIBICHUH M IPOLECCOB,
HCIIPaBJIEHHBIE M10CIIE HABOASIINX BOIIPOCOB;

- BBISIBJICHAa HEIOCTaToOYHas C(HOPMUPOBAHHOCTh 3HAHWW, YMEHUH U
HABBIKOB, 00yYaloIuicsa HE MOKET IPUMEHUTh TEOPHUIO B HOBOM CUTya-
LIUH.

Onenka 2
(HEyAOBIETBOPUTEIILHO)

- IpoOeTBl B 3HAHUSX OCHOBHOTO MPOTPAMMHOTO MaTepHalia, MPHHIIUITH-
aJTbHBIC OTMOKH TIPY OTBETE Ha BOIIPOCHI;

- OOHaApyXCHO HE3HAHHWE WM HEMOHMMAaHUE OOIBIIEH
Ba)XHOH yacTH yuyeOHOTo MaTepHuaa;

- JIONYIIEHBbl OMHOKH B ONpEACICHUU TMOHSITHHA,

i HauboJsee

IIpHU HCIIOJb30BAHHUN
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TEPMHUHOJIOTHH, B OMIMCAHUU SIBIICHUHN U MPOLIECCOB, KOTOPbIE HE UCIIPAB-
JIEHBI MOCTIE HECKOIBKUX HABOJSIIUX BOIPOCOB;

- He cpOpMHUPOBAaHbI KOMIIETEHIIMH, OTCYTCTBYIOT COOTBETCTBYIOILIHE
3HAHUS, YMECHHUS U HABBIKU.

Bonpocel k 1 pepeHIUpPOBAaHHOMY 3a4eTy

I Mexanuka (KHHEMATHKA U JHHAMHKA)
1. Ilpenmer ¢puszuku. OOmIas CTpyKTypa U 3a7a4u Kypca GU3uKH.
2. PaBHOMEpPHOE M HEPAaBHOMEPHOE MPSIMOJIMHENHOE ABM)KEHHUE U €T0 XapakTepuCcTUku. CpeaHsis
CKOpPOCTb. MTHOBEHHAsI CKOPOCTb.
3. PaBHOYCcKOpeHHOE ABMKeHUE. CpenHee yckopeHre. MrHOBEHHOE YCKOPEHUE.
4. KuneMatuka JIBUKEHUS 110 OKPYKHOCTH.
5. 3axonsl Herorona. Macca u cuina. Buapl cui B Ipupojie U UX NPEACTAaBIECHUE B MEXAHUKE.
6. luHamMuKa BpalaTebHOTO JABMKEHUS TBEPIOTO Teaa(OCHOBHON 3aKOH AMHAMMKH Bpallia-
TENBHOIO JBUKEHUSI, MOMEHT CUJIbI, MOMEHT MHEPLIUH, MOMEHT UMITYJIbCA)
7. IMniyibC 1 €ro CBA3b ¢ CHIJIOW. 3aKOH COXPaHEHHS UMITYJIbCA.
8. Pabota u MomHoCTh. [ToTeHIInanbHas 1 KWHETHYECKasi SHEPTHsl.
9.CBs13b sHEprun u padboThl. [IpeobpazoBanue sHEPTrUn. 3aKOH COXpaHEHUS YHEPTUHU U €ro 3Ha-
YEHHUE.

II Mexannuyeckue KojJeOaHUS M BOJIHBI
10. KoneGaTenbuble nBHXEeHUA. ['apMOHMUECKUE KOTeOaHHsI U MX XapaKTePUCTUKUA. Maremartu-
YECKUH U MPYKUHHBIA MassTHUKA. DopMyIia Jijist IEPUOIOB KOJIEOaHHiA.
11. TIpeBparienue 3Hepruy npH KojaedaTeIbHOM JIBHKEHUU. BhIHYKI€HHbBIE U CBOOOIHBIE KOJIe-
Oanus. Pe3onanc.
12. Pactipenenenue konebanuii B yrpyroit cpene. [IpogoiabpHble U onepedyHbie BONHbL. JmnHa
BOJIHBI U €€ CBA3b C IEPUOJIOM U CKOPOCTHIO. 3BYKOBBIE BOJIHBI.

III MKT uaeansHoro raza. Tepmoannamuka
13.Temnepatypa, €€ XapaKTEpUCTHKH.
14 Ctenenu cBoOob1. [TomHas KMHETHYECKAs YIHEPTHUS MOJICKYJI.
15. YpaBuenune MenneneeBa — KnaneiipoHa 1 €ro XxapakTepUCTHKH.
16.9KcriepuMeHTaIbHBIE Ta30BbIC 3aKOHBI.
17. 1 3ak0oH TepMOJMHAMHUKHU U €70 IPUMEHEHHE K PA3IUYHBIMU30IPOLIECCAM.
18. AnnabaTrueckoe pacuMpenue ra3a. Pabota, coBepiiaemas npyu U3MEHEHUH 00beMa rasa.

IVIaekTpocraruka
19. Dnexrpuzanus Ten. 3akoH KynoHa. 3aKoH COXpaHEHUs SJIEKTPUYECKOTO 3apsia.
20. Dnektpuueckoe nose. HanpsixkeHHOCTh anekTpudeckoro nojsi. [IoTok BekTopa HanpsiKeHHO-
CTH 3J1. TIOJII.
21. Teopema Octporpazackoro-I'aycca u ee npuMeHEHHE.
22. IIpOBOJIHUKY U TUDJICKTPUKH B AJIEKTPUUECKOM TTOJIE.
23. PaboTa mo nepeMenieHuIo 3apsiia B AIeKTpudeckoMm mosie. [loTeHuan u pa3HocTh MOTEHIIN-
anoB. CBsI3b MEX]y HAMPSKEHHOCTHIO U Pa3HOCTHIO MOTEHIIUAJIOB.
24. OnextpoeMKocTb. KoHeHCaTOpbl. DHEPTHUs 3JEKTPUUECKOTO MOJIS.

V IlocTOSAHHBIN YJIEKTPUYECKHI TOK

25. Dnektpuueckuii Tok. Cuna Toka. [moTHOCTH TOKa. Pa3HOCTh MOTEHLIMANIOB, HANIPSIKEHUE,
S/C.
26. IcTOYHUKY MOCTOSIHHOI'O TOKA, UX BUIEL.
27. 3akon OMa Jj1s1 yyacTKa [enu 1 nojaHou nenu. ConpoTUBIEHUE MPOBOHUKOB.
28. IlocnenoBaTesbHOE U ApaJIJIEIbHOE COEAMHEHHUE ITPOBOAHHUKOB.
29. PaboTa u MOITHOCTH TOKa. 3akoH [[xoys - Jlenma.
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30. DneKkTpUYeCKU TOK B razax (CaMoCTOATENbHAsI U HECAMOCTOSITEIbHAS TPOBOIUMOCTH, THUIIBI

pa3psaaoB).

31. DnexTpudecKkuil TOK B OJTYIPOBOIHUKAX (COOCTBEHHAs! U IPUMECHAsI TPOBOIUMOCTH TIOJTY-

MIPOBOJHUKOB).

32. DneKTpu4ecKuil TOK B pacTBOpax M paciuiaBax JIEKTPOJIUTOB (3akoHbI Dapazes, 3IMEeKTPoIn3

Y €ro IPUMEHEHHE).
VI Marnerusm
33. MarauTHoO€ 1moJie, MarHUTHasi UHAYKIUS, MATHUTHBIN MOTOK.
34. MarHuTHbIE CBOICTBa BellecTB. /lnaMaraeTusM, napaMarHeTu3M u peppoMarHeTusM.
35. JleficTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM. 3akoH Amnepa. 3akoH buo-CaBappa-
Jlanmaca.
36./leiicTBMEe MarHUTHOTO TIOJISI HA ABIKYyIIHiics 3apsa. Cuna Jlopenria.
37.51Bnenue 31eKTpPOMarHUTHON MHIYKIIMU U CAMOMHIYKLIHH.
38. Ilpunun aeicTBus Tpanchopmaropa.
VII BoJsiHOBbIE 1 KBAHTOBbIE CBOICTBA CBETA
39. Iudpakuus ceera. JudpakunonHas pemerka.
40. Nurepdepennus cera. MeTo bl MOTyUYeHUs KOT€peHTHBIX BOIH. IHTepdepomerp Maiikens-
COHa.
41.Ilonapuzanus ceera. 3akoH bprocrepa. 3akon Maitoca.
42. ®otorddext. 3akoHbl poTordhdekTa.
43. JlaBnenue ceta. OnbITh JIeOenena.
44. OnpITHBIE 3aKOHBI U3Ty4YeHHs a0COMIOTHO YepHOro Tena (3akoH Credana-bonpiiMana, 3aKkoH
Buna).
45. Cnextp uznyuenus Bogopoaa. Cnexkrpanbubie muHuu (banemepa, Jlaiimana, [lamena).

VIII ATomHas 1 siiepHas pusuka
46. CBs13p MEXly KOPITyCKYJIIPHBIMU U BOJHOBBIMHU CBOMcTBaMH yacTull. @opmyia ae-bpoitis.
47. EcTecTBeHHas paJiOaKTUBHOCT.
48. PagroakTUBHOCTh. 3aKOH paJHOaKTUBHOIO pacnaja.
49.Ctpoenue atoma Bogopoja. Teopus bopa.
50. AtoMHOE A1po0, ero crpoeHue. IIpoToHbI, HEUTPOHBI, H30TOIIHI.
51. UckyccTBeHHAs paluOAKTHBHOCTh. SIZIEpHBIC peakiiuu (IpUMEPHI).

4.2.2 Dx3aMmeH

He npenycmoTpeH y4eOHBIM TJIAHOM.

4.2.3 KypcoBoii MpoeKT/KypcoBasi padboTa

He npenycMoTpeHo y4eOHbBIM MJIaHOM.
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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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