[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:
®WO: MuHaes EBrenuit AHaTonbeBuy

Rlomxeocte: ﬂ”ﬁ%ﬁ%ﬁfﬁ@r@EﬂLCKOFO XO03SICTBA POCCUIICKOM ®EJEPALIN

[lata noanucaHus:
YHUKaNbHbIN npgrpaMMHmeHoe rocyaapcrBeHHOE OroKeTHOE 00pazoBaTelIbHOE YUPEKIEHHUE

228e9f4178f4404f7¢9d659181ealdcc42a2al44 BhICLIIET0 00pa30BaHus

JOKRTNO-YPAJTECKAI TOCY JAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET»

HUHCTUTYT AIPO3KOJIOTUHU - puanan ®T'BOY BO IOKHO-YPAJIbCKUA TAY

VTBEPXJAIO
ﬂuimop V[Wra arpoIKoJIOrHH
\ C. [1. MakcumoB

«21» anpens 2021 &

Kadenpa ArpoTeXHOJIOTdi U 3KOIOTHH

PaGouas nporpamMma JIMCLUHILIHHbI
51.0.29 ®PU3UKA

Hanpagnenne noaroroskyu 35.03.07 Texnoaorust npon3BoAcTBa H nepepadoTKH
CeJIbCKOX03SIHCTBEHHO MPOAYKIMH

anpaseHHOCTs TeXHOI0TH POH3BOACTBA, XPAHEHHS H NepepaboTKM MPOAY KK
PACTEHHEBOACTBA H )KHBOTHOBOACTBA

VposeHsb BbICIIero 00pasopanus — bakaiaBpHaT

Kpanmudukanus — bakanasp

dopma 00yueHHs — 0UHAS, 3A0UHAS

Muacckoe
2021



Pabouas mporpamMma ARCHHMIUIHHBI «DU3KMKa» COCTaBlIeHa B COOTBETCTBHH C TpeOOBaHHAMH
deepanbHOTO TOCYIAPCTBEHHOTO 00pa3oBaTeIbHOTO cTanaapTa Beicuero odpasosanus (GI'OC BO).
yTepkaeHHoro Ipukazom MunucTepeTBa obpazoBanus U Hayku Poccuiickoii @eaepaunu Ne 699 ot
26.07.2017 r. PabGouas mporpamMma npejHasHauyecHa AJs IMOATOTOBKH OakajaBpa [0 HalpaBIeHHIO
35.03.07 TexHoJorusi MPOH3BOJACTBA H MepepadloTKH CeILCKOX03SHCTBEHHON TPOXYKINH
HAIPABJICHHOCTh — TeXHOJIOrHs MPOU3BOACTBA, XPAHEHUS U NePepadOTKH NPOIYKUHH pacTeHHe-
BOJCTBA H ’KHBOTHOBOJACTBA,

Hacrosimas pabouasi mporpaMMa JIMCLMIUIMHBI COCTABJICHA B PaMKax OCHOBHOH npodeccuo-
HanbHOH 06pazosarensHoit mporpammsl (OITOIT) u yuuTteiBaeT ocobeHHOCTH 00yUeHHS TTPH HHKITIO-
3MBHOM 00pA30BaHWHM JIHII ¢ OTPAHHYEHHBIMH BO3MOKHOCTIMH 3710poBbs (OB3) n nusainios.

Cocrasutens — crapiiuii npenojasarens C. C. benoycosa

Pa6ouas nmporpamMma JIMCIATLTHHEI 00CyKIeHa
Ha 3acelaHu Kadeaphl arpoTeXHOIO0T Uit U 3KOJIOrHM

«l4» _aﬁpenﬁ 2021 r. (mpotokoi Ne 8).

3aB. Kadeapoil arpoTeXHOIOTHI U IKOJIOrHH

KaHIUaaT TeXHHYECKHX HayK, JOLEHT 0. C. barpacsa

PaGouas mporpamMma JMCHMIUIMHEI 0o/100peHa yueOHO-MeToaudeckoil komuccued Mucruryra
arpo3KOJIOTHH

«19» anpens 2021 r. (mpotoxon Ne 3).

[lpencenarens yueOHO-METONHYECKOH /
KOMMCCHH, KaHTH/IaT CeTbCKOXO035HCTBEHHBIX W “ E.C. Usanosa
HayK

HAY4HAR
BUEIMOTERR /4

Jupektop Hayunoii Guﬁnuk@‘lﬁ " : "?’“Z U. B. lllatposa



10.

11.

COJEPKAHME

[Tnanupyemble pe3ybTaThl 0OYUYEHUS MO AUCIHMIUIMHE, COOTHECCHHBIC C TIJIaHU-
pyembimMu pe3yinbTatamMu ocBoeHus OITOIT

1.1. Henp u 3a7a4n JUCHUATIINHBI

1.2.  KomnereHUHU U UHIUKATOPHI UX JOCTUKEHUN

Mecto qucuumiuHel B ctpykrype OITOIT
O0BeM AUCIUIUIMHBI U BUJIBI YU4eOHOM paboThI
3.1.  Pacmpenenenue o0bemMa JUCHMIUIMHBI IO BUJAM y4eOHOM paboThI

3.2.  Pacmpenenenue yueOHOTO BpEMEHH I10 pa3jieiiaM H TeMaM

CtpyKTypa u cojiepKaHHue AUCIHUILTNHBI, BKIIFOYAIOIIEe MPAKTUIECKYIO MOATO-
TOBKY

4.1. CopnepxaHue TUCUUILIAHBI

4.2. CopepxaHue JEKIUH

4.3. CopaepxaHue J1aOOpaTOPHBIX 3aHATUI

4.4. CopepxaHue NMPaKTUYECKUX 3aHITUI

4.5. Bwuasl U coaepKaHUe CaMOCTOSTENFHONU PabOThl 00yUYarOIIUXCs
YueOHO-MeToAMYeCKOe 00eCIeYeHUE CaMOCTOATEILHON PabO0ThI 00yJarOIIHXCS
MO TUCIUTUINHE
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YAIOMIMXCS IO TUCITUTUINHE

OcHoBHasl U JOTIOTHUTENbHAS yueOHas uTepaTypa, HeoOXoauMas JJil OCBOCHHUS
JUCITUTLIAHBI

Pecypcel nHpopMannoHHO-TEIEeKOMMYHUKAaMOHHON ceTH «HTepHeT», Heo0Xo-
JUMBIC JJI1 OCBOCHUS JUCIUILTAHBI

Metoauueckue ykazaHus sl 00y4aromuxcsi 0 OCBOCHUIO TUCIUTUIMHBI
NudopmanroHHbie TEXHOIOTHH, UCTIONB3YEMBIC TIPH OCYIIECTBICHUN 00pa3oBa-
TEJIBHOIO Mpolecca 1Mo AUCHUIIMHE, BKIII0Yas epeyeHb MporpaMMHoOro oodecrie-
YeHUs ¥ UH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

MarepuanpHO-TeXHUYECKas 0aza, HeoOXoauMast ISl OCYIIECTBICHHS 00pa3oBa-
TETHHOTO MPOIEcca MO AUCIUTIIINHE
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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO JUCHUIINHE,
COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yjbTaTaMu ocBoeHuss OITOIT

1.1. Heap 1 3a1a4n TUCHUTLIHHBI

bakanaBp nmo Hampapienuto moarotoBku 35.03.07 TexHosorusi MpoW3BOACTBA U MEPEepPadOTKH
CeNIbCKOXO03SHCTBEHHOW MPOTYKITUH JOIHKEH OBITh MOJATOTOBIICH K PELICHUIO 3a/1a4 PO eCCHOHATHHON
JEeSITeIbHOCTH CIIEAYIOIUX THUIIOB: MPOU3BOACTBEHHO-TEXHOJIOTUYECKON 1 OPraHNU3allMOHHO-yTIPaBJIeH-
YECKOM.

Heap nucuunanHbl — chOpMUPOBATH Y CTYIEHTOB CUCTEMY (PYHIaMEHTAIBbHBIX 3HAHUM 1O QU-
3WKe, HEOOXOAMMBIX JIJIsl TOCIEAYIOMIEH MOATOTOBKY OakanaBpa, CmocoOHOoro K 3¢ GeKTHBHOMY perlie-
HUIO MPAKTUYECKUX 33/1a4 CEJIbCKOXO3SHUCTBEHHOIO MPOU3BOJICTBA, & TAKXKE CIHOCOOCTBYIOLIUX Najlb-
HEeWIleMy pa3BUTHIO JIMYHOCTH.

3agauu AUCHMILIMHBI:

— U3YYHTHh OCHOBHBIC (PM3UYECKHE SBICHHS, OBIAJCTh (PYHIAMEHTAIbHBIMU MOHSATUSMH, 3aKO-
HaMH U TEOPHSIMU KIIACCUYECKON U COBPEMEHHOU (DU3UKH;

— chopMHUPOBATH OCHOBBI HAYYHOTO MHPOBO33PEHHS M COBPEMEHHOTO (PH3UUECKOTO MBIIIIICHUS;
03HAKOMUTbHCSI C HAyUHOH anmnapatypoil 1 MeToaMu (GU3NYECKOTO UCCIIETOBaHMS, TPUOOPECTH HABbIKU
MpoBeIeHUsT PU3HUECKOTO IKCTIEPUMEHTA;

— Hay4UThCS BBIACNATH (PU3NYECKOE COAEpKaHUE B MpodecCHOHAIbHBIX 3aJauax Oy ryiei nes-
TENBbHOCTH;

— OBJIQJIETh METO/IaMU peleHus MpodecCHOHaIbHbBIX 3a/1a4.

1.2. KomneTeHIIMU U MHAUKATOPHI J0CTHKEeHH
OIIK-1. CiocoGeH pemaTh TUIIOBBIE 3a1a4l PO(PECCHOHATBHOM IeITEeNFHOCTH Ha OCHOBE 3HAHU OC-
HOBHBIX 3aKOHOB MaT€MaTHYECKUX U €CTECTBEHHBIX HayK C IPUMEHEHUEM HH(POPMALIMOHHO-KOMMY-
HUKAIIMOHHBIX TEXHOJIOTUI

3yeT OCHOBHBIC 3a-
KOHEI €CTECTBECHHO-
HayYHBIX JUCIUTUIHH
JUISL PEIIeHUs] CTaH-
TapTHBIX 3a7a4 B 00-
JIACTH arpOHOMHUH C
MPUMEHEHUEM HH-
(bopMaImOHHO-KOM-
MYHUKAITAOHHBIX
TEXHOJIOTHH

3HATh:0CHOBHBIC (hr3nye-
CKHE€ 3aKOHBI, SABJICHUA U
IpOIECChl, HAa KOTOPBIX
OCHOBAHBbI IMPUHIUIIBI
nencTBus 00BEKTOB TIPO-
(dbeccroHaIbHON NIesATeNb-
HOCTH ¥ KOTOPBIE UCTIOIb-
3YIOTCA JJIA PCIICHUA
npoeCCHOHAIBHBIX  3a-
nmad - (b1.0.29 -3.1)

YMETh:HCIIOIb30BaTh
OCHOBHBIE (pr3HUECKHe
3aKOHBI W MOHATHS IS
peuieHuss Tpodeccuo-
HaIBHBIX  3ama4 -
(b1.0.29-Y.1)

®opmupyemsie 3YH
Kon n HanmeHoBaHue PMHPY
WHUKATOpa JTOCTH-
KECHHI KOMIIETCHIIUU 3HaHUA YMEHUA HaBBbIKU
NN-1 onk-1 Ucnonb- | OOyuaromuiicss  nomxken | OOydaromuiicss 1omkeH | O0ydaronuiicss qoJKeH

BJIAJICTh: HaBBIKAMHU
IPUMCHEHHS  COOTBET-
CTBYIOIIETO (PU3HKO-Ma-
TEMaTHYECKOro  ara-
pata, METOIOB aHaIn3a
U MOACIIUPOBAHUA, TCO-
PETHYECKOTO M AKCIIEPH-
MEHTaJIBHOTO HCCIEN0-
BaHUS TMPH  PEIICHUH
npodecCHOHATBHBIX 3a-
nad - (b1.0.29-H.1)

2. MecTo aucuunannbl B crpykrype OITIOIT
Juctummna «Du3uka» OTHOCUTCS K 0053aTebHON YaCcTH OCHOBHOM Mpo(hecCHOHATBHOM 00-
pa3oBaTeNIbHON MpOorpaMMbl aKaJeMHUUECKOro OaKanaBpuara.

3. O0béM AUCHUNJIMHBI U BHABI Y4eOHOI padoThl




OO0beM IUCIHUILINHEL cocTaBiseT 3 3aueTHhIX equuuilnsl (3ET), 108 akamemudeckux yaca (gauee
yacoB). JlucuurmiriHa u3ydaercs:
— oyHas popma 00yueHHs BO 2 CEMeCTpe;
— 3a04Has ¢popma o0yueHus Ha 2 Kypce.

3.1. Pacnpenesienue o0beMa TMCUMILIMHBI IO BHAaM YueOHOM padoThl

KonnuecTBo yacos
Buy yueGHo¥ paboTh ouHas popma 3a0uHast Gpopma
00yJeHus oOyJeHus
KonTakTHasi padoTa (Bcero), 48 16
B TOM 4HCJIe MPAKTHYeCKas MOAT0TOBKA
Jlexmuu (JI) 16 8
Jlabopartopusie 3ansTus (JI3) 16 8
[TpakTnueckue 3ansatus (113) 16
CamocrosiTesibHasi padota odyuawmuxcs (CP) 60 88
KoutpoJsb - 4
Hroro 108 108

3.2. Pacnipenesienne y4e0HOro BpeMeHH 110 pa3jaeiamM U TeMam
Ounas dhopma oOydeHust

Bcero | B TOM YHCJIE .
N KOHTaKTHasi paboTa 5
[\
TCNII)I HaI/IMCHOBaHI/IC pasaciia U TEMbI gac CP E"
) JI JI3 113 S
~
Pa3znen 1.Mexanuka
1.1 Bsenenue 6 2 4 X
Kunematuka MaTepualbLHOM
1.2 p 8 2 2 4 X
TOYKH
HMHAMHKa MaTepHaAILHON TOUKH
13 | Huma p 12 2 2 4 4 X
1 TBEPAOTO Tena
MexaHndeckue KojieOanus u
1.4 12 2 4 2 4 X
BOJIHEI
Paznen 2. MosiekynsipHasi hu3uka 1 TepMOJUHAMUKA
21 MonekyaapHO-KMHETHYECKas 4 4 X
' TEOpUs UACAIBHOIO rasza
2.2 M3onporiecchl B razax 4 4 X
2.3 | OcHOBBI TEpMOJMHAMUKHU 8 2 2 4 X
Paznen 3. DnexkTpoauHamuka
3.1 | DuekTpocraTuka 8 2 2 4 X
3.2 | IlocTOSHHBIN PJIEKTPUICCKUN TOK | 6 2 4 X
3.3 MarauTHoOe oie U TOK 8 2 2 4 X
34 DneKTpOMaroHuTHasi UHIAYKIHUS 4 4 X
ONeKTpOMarHuTHEIE KOJIeOaHUs
3.5 p 4 4 X
M BOJIHBI




Pasgen 4. Ontuka

4.1 | 'eomerpuueckas ONTHUKA 3 2 1 X
4.2 | BomHoBas onTUKa 9 2 2 1 4 X
4.3 | KBanToBas onTuka 4 4 X
Pazgen 5. Atomuas pusuka
5.1 | AtomHas u sinepHas hu3nKa 8 2 2 4 X
KoHTpoib X X X X X X
OO611ast TpyA0€MKOCTh 108 16 16 16 60 X
3aouHas hopma 0OydeHHS
Beero | B TOM 4YHCIIe
KOHTaKTHas pa60Ta %
lei‘:[_)bl HanmenoBanmne pa3aciia U TEMBIL gac. CP E
JI JI3 113 S
Pazgen 1.Mexanuka
1.1 Bsenenue 7 2 5 X
12 KunemaTtuka maTepuanbHOM 5 > 5 X
TOYKHU
13 ILI/IH?.MI/IKa MaTepUaJIbHOU TOYKHU 7 7 5 X
1 TBEPJIOTO Tema
14 Mexannueckue KonebaHus u 7 ) 5 X
BOJIHBI
Pazgen 2. MonekynsipHasi pu3nKa U TEpMOJMHAMUKA
21 MonekysapHO-KMHETUYECKast 5 i 5 X
Teopus UJeabHOTO raza
2.2 | M3ompouecchl B razax 5 5 X
2.3 OCHOBBI TEPMOJIUHAMUKHU 7 2 5 X
Pasnen 3. DnekTpoarHaMuKa
3.1 | DaekTpocraruka 7 2 5 X
3.2 | IloCTOSIHHBIH 2IEKTPUUECKUN TOK | S 5 X
3.3 | MarauTHoe 1nojie 1 TOK 5 5 X
34 DJIEKTPOMArHuTHAsI MHIYKIIHS 5 5 X
35 DNEeKTPOMArHUTHEIE KOJICOAHUS 5 5 «
Y BOJIHBI
Pasnen 4. Ontuka
4.1 | 'eomerprueckas ONTHKA 9 9 X
4.2 | BomHoBas onTukKa 7 2 5 X
4.3 | KBanToBas onTuka 5 5 X
Pazgen 5. AtomHas pusuka
5.1 | AtomHas u siaepHast pusuka 11 2 9 X
KonTposb 4 X X X X 4
OO6mas TpyA0eMKOCTh 108 8 8 88 4




4. CTpyKTypa M coep:KaHue JMCUMIIJIMHbI, BKJIOYAKIIee NPAKTHYECKYI0 TOATOTOBKY

[IpakTrueckast MOATOTOBKA MPHU peaTU3alMK yUeOHBIX MPEIMETOB, KYPCOB, JUCIUIUIHH (MOTY-
JIeif) OpraHu3yercs MyTeM MPOBEACHUS MPAKTUIECKUX 3aHATUH, TPAKTUKYMOB, JJa0OPaTOPHBIX paboT U
WHBIX aHAJIOTHYHBIX BUJIOB YYEOHOH NEATEIHLHOCTH, MPEAYCMaTPUBAIOIINX yYacTHE OOYyJarONIUXCsS B
BBITTOJIHEHUH OTAEIBHBIX 3JIEMEHTOB Pa0OT, CBA3aHHBIX C Oymymield npodecCHOHAIBHOW IeATEeNbHO-
CTBIO.

HpaKTI/I‘IeCKaSI IIOATOTOBKAa MOXKECT BKJIFOUYAThH B C€6$I OTACJIBbHBIC 3aHATHUSA JICKIIMOHHOI'O THUIIA,
KOTOpPBIC TIPEIyCMaTPUBAIOT TMepeaady yueOHoH nHpopMauu 00yJaromuMcst, HeOOXOAMMOM IS TI0-
CJICAYIOIIETO BBIMOJIHEHHS paboT, CBA3aHHBIX ¢ OyayIel MpoQecCHOHANTBHOM NesTETbHOCTBIO.

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

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

4.1. ConepxaHue Q1M CUUILTAHBI

Pasnen 1. Mexanunka

Kunemaruka. Kunematuka nBH>XKeHUSI MaTEpUaIbHOW TOYKHM B IpocTpaHcTBe. CrucTema oTcyeTa
U cucreMa koopauHat. Paguyc-Bekrtop. Pasnoxenue paauyca-BekTopa 1o € IMHUYHbIM opTaM. Ero mo-
nyib. Tpaektopus. Bektop nepemenienus. CpeaHsisa CKopocTb. MrHOBeHHas cKopocTh. [Ipoekiuu Bek-
TOpa CKOPOCTH Ha KOOPAMHATHBIE OCH. PaziiojkeHne BEKTOpa CKOPOCTH 10 €AMHUYHBIM OpTaM. Moayib
BEKTOpPa CKOPOCTH M €T0 CBS3b € MpoeKUUsIMU. IIyTh Kak onpeneneHHslii HHTErpajl OT MOAYJIsl BEKTOpa
CKOPOCTH.

PaBHOMeEpHOE NBH)KEHHE. 3aBUCUMOCTh KOOPIWHATHI OT BPEMEHH IIPH PABHOMEPHOM JIBH)KEHUH.
PaBHOyCcKOpeHHOE NBUXKEHME. 3aBUCUMOCTh KOOPJAMHATBI U CKOPOCTH OT BPEMEHHU IIPU PaBHOYCKOPEH-
HOM JBUKECHUMU.

Bekrop yckopeHus u ero Moayib. Pa3ioxenue BeKTopa yCKOPEHUs 110 €AMHUYHBIM opTaMm. Llen-
TPOCTPEMUTEIHLHOE U KacaTeabHoe ycKopeHHs. LleHTp u paanyc KpuBH3HBI TpaekTopuu. BeiBoa ¢op-
MyJI U1 HEHTPOCTPEMUTENBHOIO U KacaTEIbHOTO YCKOPEHUH.

Kunematuka qBu>keHUs1 MaTEPUAIbHOM TOUKH 110 OKPYKHOCTH. Y T0JI OBOpoTa. CpeHsis yrioBas
CKOpOCTb. MIHOBEHHAs YIJIOBasi CKOPOCTh. YTJIOBOE YCKOpPEHHE. PaBHOMEpHOE NBUKEHHUE IO OKPYXK-
HOCTH. 3aBHCHUMOCTH YIJIa OT BPEMEHH NPU paBHOMEPHOM JBHKeHUU. [lepuon oOpaiieHus: TOUYKU 1O
OKPY’KHOCTH U €r0 CBSI3b C YIVIOBOM CKOPOCTbIO. PaBHOYCKOpEHHOE IBUIKEHUE IO OKPYKHOCTH. 3aBU-
CUMOCTbB YIJIa U YIJIOBOM CKOPOCTH OT BPEMEHM MPHU PAaBHOYCKOPEHHOM JBHUKEHHUH. BEKTOp yriioBoit
CKOPOCTH.

JAnHamuka maTtepuaibHoOil ToOYKH. 3akoHbl HbroTona. Bropoil 3akoH Herorona. Hauanbhbie
ycioBus. Mnynbc. MoMeHT uMmnyiibca. 3aKOH U3MEHEHUSI MOMEHTAa UMITYJIbCA C TEUEHUEM BPEMEHH.
MomeHT cuibl. [leuo cumbl. 3aK0OH COXpaHEHUS MOMEHTA UMITYJIbCa MaTEPUATIbHON TOYKH.

Pabora nocrosiHHOM cuitbl. PaboTta kak kpuBonuHeiitHbIi uHTerpan. Kunernueckas sueprus. Csi3b
MPUPAIICHHUS] KHHETUYECKON YHEPTUHU ¢ paboTO# criibl. MOITHOCTD.

[Tonnas MexaHuyeckasi SHEPrusi. 3aKOH U3MEHEHUS MTOJTHOW MEXaHHUYECKOW IHEPTUU C TEUCHHEM
BpEMEHU. 3aKOH COXPaHEHHMS MOJHOW MEXaHUYECKOW YHEPTUH.

JAuHaMuKa TBepaoro rena. BpanieHue TBepAOro Teiaa BOKPYI HEIOABUKHOM OocM. MOMEHT UM-
yJibca TBepAOro Tena. MoMmeHT nHepiu. OCHOBHOE ypaBHEHUE BPAIaTEIbHOTO JBUKEHUS. MOMEHTBI
nHepuuu npocteix Tein. Teopema llteiinepa. CtaTuka. Y ciloBusi paBHOBECHS TBEPIOTO TeENA.

Koaebanus. [lepuonnueckue konebanus. Yacrora. [lepuoa. 'apmonudeckue xosnedanus. Am-
wmryna u ¢aza. Auddepenunansnoe ypaBHeHHE rapMOHMUYECKUX KojieObanuil. OnpeneneHne aMIuim-
TYbl 1 HaYaIbHOU (pa3bl KoyieO0aHU U3 HA9aJbHBIX YCIIOBH.



[pyxunnenii MastHUK. Cuna ynpyroctu. 3akoH ['yka. DHeprus 1eopMHUpPOBAHHON MPY>KUHBI.
YpaBHeHUE NBWKCHUS TIPYKUHHOTO MasTHUKA. YacToTa KoeOaHui MPYyKUHHOTO MassTHUKA. DHEPTHUs
MPY>KUHHOTO MAasTHHUKA. 3aKOH COXpaHeHUs: 3Hepruu. DU3NYEeCKUid M MaTeMaTUYECKU MAasTHUKH.
YpaBHEHUE IBUKEHUS.

Ob6opoTHsblil MasTHUK. [IpuBeieHHast AnmuHa pu3udeckoro MastHuka. LlenTp kauanus. M3mepenue
YCKOpPEHHUs CBOOOAHOTO MaICHHUS.

CneuunajbHasi TeEOPUs OTHOCHTEJIbHOCTH. [IpuHIMn oTHOCUTENBbHOCTHU. [[pHIIMT MOCTOSIHCTBA
ckopoctu cBeta. [IpoctpancTBO-BpeMs MUHKOBCKOro. MupoBasi TuHUs dacThilbl. CBETOBOM KOHYC.
[IpeobpaszoBanus Jlopenia. BeiBon mpeobpazoanuii Jlopenna. Untepsan. CodctBeHHOE Bpemsi. OTHO-
CUTEIHLHOCTh BpeMEHH. Bpemst )KM3HU pacaiaroiieics djeMeHTapHo YacTuIlbl. [lapamoke 61M3HEIOB.
[IpeoOpa3oBaHusi CKOPOCTEH.

Pa3neua 2. MosekyasipHas pu3MKa 1 TEPMOIUHAMHUKA

Kunernyeckasi Teopusi pABHOBECHOI'0 HeaJbHOrO rasza. KonueHnrpanus Mosekyis. OyHKIus
pacnpezesieHus: MOJIEKyJl B IPOCTPAaHCTBE U 10 ckopocTsM. CpenHue ckopoctu. JlaBnenue raza. Ilpu-
OJIMKEHHOE BbIpaKEHHUE JJISl CPETHETO YKCIa yIapOB MOJIEKYJ O CTeHKY. CBSI3b IaBJIEHUS CO CPEIHUM
3HAUEHUEM KBaJpaTa CKOPOCTU MoJieKysbl. OCHOBHOE ypaBHEHHE KMHETUUECKOM Teopun rasza Pacrpe-
nexenne Maxkcseiia — bonbiiMana.

TepMoguHamMuka uaeaabHOro raza. Monp BemiectBa. Yucno ABoragpo. MossipHas macca.
VYpaBHeHHE COCTOSIHUA HAcaIbHOTO ra3a. 3akoH JlanbToHa. CpenHsisi SHeprus MOJIEKYJIbl. BHyTpeHHsIs
SHEPrus nAcallbHOTO ra3a. Mzoxopuueckuii npouecc. TeNI0eMKOCTh HAEATIBHOTO ra3a pu MOCTOSHHOM
obweme. Uncro crernenei cBo00 161 MoJieKybl. PaBHopacnipenenenue sHeprun [10 creneHnsm cBoOOIbI.
N3ob6apuueckuii mpouecc. TermmoeMKocTs neaaIbHOro ra3a Npu NOCTOSHHOM JlaBieHuu. M3orepmude-
CKHI Tporiecc. AnnabaTHIECKU MPOIEecc. DHTPONUS UIeaTbHOTO ra3a. DHTPOIHUS HACAIbHOTO raza u
BTOPOE HAYaJI0 TEPMOIUHAMUKH.

SIBienust mepeHoca B razax. HepaBHoBecHbIE cOCTOSIHUS Ta3a. JIokallbHOE TEPMOJIMHAMUYECKOE
paBHoBecue. CpeaHsist JTMHA CBOOOAHOT0 podera MoseKyJbl. [InoTHOCTh moToka Moneky. Juddysus
ra3oB. 3akoH ®uka. Koapunment nuddyszun. Beisog 3akona ®duka. Ypapaenue nuddysuu. Bsaskocts
ra3oB. 3akoH HetoroHa. Koaddumment Bs3koctu. BriBog 3akoHa HeI0TOHA [JIs1 CHITBI BS3KOTO TPEHUS.
TennonpoBoaHOCTH razoB. 3akoH Pypbe. KoadduimeHnt TennonpoBoHOCTH.

PeanbHble razpl. MexxMmonekysipHoe B3auMoJieiicTBue. YpaBHenue Ban-nep-Baanbca. O6ocHo-
BaHue ypaBHeHUS! BaH-gep-Baanbca. BHyTpeHHss 2HEPTHS peaibHOTo rasa.

Pa3nen 3. DjieKTpUY€eCTBO U MATHETHU3M

ITocTosiHHOE 3/1eKTPHYECKOe MoJIe B BAKYyyMe. DJIEMEHTapHbIE YaCTULIbI, UMEIOLINE AIEKTpUYe-
CKHH 3aps/1. DIIEMEHTaApPHbIN JIEKTPUUECKUI 3apsil. 3aKOH COXPaHEHHUs 3apsjia N30JIMPOBAHHON MaKpo-
CKONMYECKOH cucTembl. BzaumoselicTBue AByX TouedHbIX 3apsoB. Cuina B3aumozeictaus. [loreniu-
anbHas SHEPIrus B3aNMOJECHCTBHE ABYX TOUEUYHBIX 3apsaA0B. JlefiCTBUE CHCTEMBI 3apSKEHHBIX YACTHI] HA
poOHBIA 3apsan. 3akoH KynoHa u mpuHIUN cynepno3unuu. HanpsKeHHOCTh AJIEKTPUYECKOTO TOJIS.
3akoH KynoHa v npuHIUI Cynepno3uIMu AJ1sl HanpsiaKE€HHOCTH. [[oTeHIman 3JIeKTpuyecKoro nossl. 3a-
koH KyioHa ¥ nmpuHIuUN cynepno3uuuu ais noreHuuana. COOTHOIICHHE, CBS3BIBAIOIIEE HAIPSKEH-
HOCTB 1I0JIA U MoTeHuual. ['paiuenT noreHuuana.

Pabora mpu nepemenieHuu 3apsaa B MOCTOSHHOM JJIEKTpUYeckoM moje. Llupkymsamus BekTopa
HaIPsHKEHHOCTH MMOCTOSTHHOTO 3JIEKTPpUYECKOro 1oiist. CHIIOBBIE TMHUN U SKBUITOTEHIIMAIbHBIE TOBEPX-
HocTH. [ToTOK BEeKTOpa HANPSHYKEHHOCTH 3JEKTPUUYECKOro nojsi. [IoTok BeKTopa HANpsKEHHOCTH OIS
TodyeuHoro 3apsaa. Teopema ["aycca. [Ipumenenust reopemsl ['aycca. DnekTpudeckoe moie OeCKoHed-
HOM paBHOMEPHO 3apsSKEHHOU MIOCKOCTU. DJICKTPUUECKUE TOJIS 3apsKEHHBIX chephl, I1apa U IUINH-
npa. OCHOBHBIE YpaBHEHUS 3JIEKTPOCTATUKU B MHTETPaIbHOMN (opMe.

DNEKTPUUECKUH TUIOIb M CO3/1aBa€MOE UM 3JIEKTPUUECKOE MOJ€. DIEKTPUUIECKOE MOJIE TOUYEU-
HOTO AuMoJist. BeiBox Gpopmy:n A Haps>KEHHOCTH TOJIS U MOTeHIMAaNa. DJISKTPUUECKU MOMEHT JH-
OJIsl.



DyleKTpUYECKoOe MmoJie B AUdJIeKTpUKax. [lonspHble U HENOIsIpHbIE MOJIEKYJIbl. DIEKTPUUYECKUA
MOMEHT MOJIEKYJIbI. JIUI0Ib BO BHEITHEM JJIEKTPHUYECKOM I10JIE.

Monspuzanus nusnektpuka. CBOOOAHBIE U CBsI3aHHBIC 3apsbl. [lonspu3oBanHOCTh. [loBepxHOCT-
Has IJIOTHOCTbH CBSI3aHHBIX 3aPS0B U €€ CBSI3b C BEKTOPOM ITOJISIPU30BAHHOCTH.

IIpoBOAHUKH B MOCTOSTHHOM 3JIEKTPHYECKOM MoJie. Hocurenu 351eKTpuueckoro Toka. DIeKTpo-
craTudeckas MHAyKuus. MHaynupoBaHHble 3apsabl. Pacnipenenenue 3apsiioB B U30JIMPOBAHHOM IIPO-
BogHUKe. [loBepXHOCTHAsI ITIOTHOCTh 3apsana. [IoCcTOSHHOE 3JEKTPUYECKOE MOoJie B MU30JUPOBAHHOM
MIPOBOJIHUKE. ['paHNYHBIEC YCIOBHS HA MOBEPXHOCTH MPOBOAHUKA. DIIEKTPUUYECKASI EMKOCTh 3apsyKEH-
HOT'O IPOBOJHUKA. EMKOCTH MPOBOSIIETO 11apa, OKPY>KEHHOTO OAHOPOAHBIM AUAIEKTPUKOM. DHEPIrUst
3apsKEHHOTO MPOBOAHMKA.

Konpencaropsl. Hanpsikenue. EMkocts konaeHcaropa. [lnockuii konaencarop. BeiBoa ¢popmyiibt
JUTS1 EMKOCTH IIJIOCKOT0 KOHJIEHCATOPA, 3aII0JHEHHOTO OAHOPOIHBIM IUAJIEKTPUKOM. DHEPIUs 3apsKEH-
HOTO KOHJIeHCcaTopa. BeiBoa (hopMyItbl 17151 SHEPTUHU 3apsHKEHHOTO KOHIEHCATOpa. DHEPTHsl dJICKTpUYe-
CKOTO I0JIs B INIOCKOM KoHAeHcarope. [noTHocTs 3Heprun. CoequHenHns KOHIEHCAaTOPOB.

DiIeKTpr4YecKnii TOK. TOK MPOBOJMMOCTH U KOHBEKTUBHBIN TOK. BekTop miotHocTH Toka. Cuila
ToKa. BeiBo1 popMyIibl, CBA3BIBAIONIEH IIIOTHOCTh TOKA M CPETHIOI0 CKOPOCTh HOCUTENIEH TOKa. 3aKOH
COXpaHeHus 3apsiia. BeIBoj ypaBHEHUs HEMpPEephIBHOCTH. 3akoH OMa 1S ydacTka mnenu B quddepes-
[IUATLHON M WHTErpaibHON GopMax. BeiBon 3akona OMa aiisa ydactka nenu. CoeTMHEeHUs TPOBOTHU-
KOB. [ITOTHOCTh KOHBEKTHBHOTO TOKa B 3apsDKCHHOM IIWJIMHIIPE, BPALIAIOIIEMCS BOKPYT COOCTBEHHOM
OCH.

Croponnue cuibl. Pabota CTOPOHHHUX CHII TIPU MEPEHOCE HOCUTENS TOKA. DJIEKTPOABIIKYIIAS
cuia. HanmpspkeHue Ha HEOJHOPOJIHOM y4acTKe 1enu. 3akoH OMa 11 HEOJTHOPOIHOTO YYacTKa LEMH.
3akon Oma g nosHoi nenu. [pasuna Kupxroda u npumep ux npumenenus. 3akod /pxoyms — Jlenna
B nuddepeHnmanibHON U HHTErpaibHON (hopMax. MOIIIHOCTh TOKA U yAelbHAss MOIITHOCTh TOKa. BeiBOT
3akoH /[xoyins — JleHua.

Llemnp, cocrosinias U3 KOHAEHCATOPA U IMTPOBOJIHUKA. 3aBUCUMOCTh OT BPEMEHH TOKA B LIENU U 3a-
psila Ha KOHJeHcaTope. 3a/iaya O TOKE YTEUKU KOHJIEHCATOpA.

IlocTosiHHOE MAarHUTHOE M0JIe B BakyyMme. 3akoH buo-CaBapa-Jlaniaca v npuHIMI CyNepHo3u-
M. MarauTHoe moJie KpyroBoro Toka. MarHutTHast MHIyKIMs B LIGHTpE BUTKA. PacueT nHAyKIIUM mMar-
HUTHOTI'O TOJIsI KPYTOBOTO TOKA HA OCH BUTKA. PacdyeT MHAYKIIMM MarHUTHOIO TOJIA HA OCH COJIEHOU]1a
KOHEYHOM JUIMHBL. MarHUTHOE MOJIE MPSAMOT0O OTPE3Ka C TOKOM.

[ToToK M HUpPKyHAUS BEKTOpa MarHUTHON MHAYKUMU. OCHOBHBIE YPAaBHEHUSI TEOPUH MOCTOSH-
HOTO MarHUTHOTO TOJII B MHTETpalIbHOM (hopme. MarHuTHOE ToJie OECKOHEYHO JJITUHHOTO COJICHOUIA.
MaruuTHO€E 1moJie mpsAMOro Toka. BzaumoselictBue TokoB. MarHUTHOE MOJie 3aps>KEHHOTO HMJIMHAPA,
BpAIAIOIIErocsi BOKPYT COOCTBEHHOM ocH. OmnpeneneHue euHNLbI crilbl Toka B cucreme CH. Brrumc-
JIEHUS JICKTPUYECKOM M MarHUTHOM MOCTOSTHHBIX. MIX CBS3b cO ckopocThio cBeTa. BriBoa muddepen-
LUUATBHBIX YPaBHEHUN TEOPUH MMOCTOSHHOTO MAarHUTHOTO MOJISI.

JeiicTBMe MArHUTHOIO MOJIS1 HA 3apPsiibl M TOKM. MarnutHoe nosie. MarautHas nuayknus. Cu-
JIOBbI€ TUHUM MarHuTHOTO Tnoiist. Cuna Jlopenua. [IBuxkeHue 3apsskeHHOM YacTHIlBl B OJHOPOAHOM U
ITOCTOSTHHOM MarHUTHOM T10Jie. BBIBOJI ypaBHEHUI IBU>KEHUS U UX pelIeHHe. J[BIKeHUE BI0JIb CUIIOBOM
NUHUU. [[BUXKEHUE MO0 OKPY>KHOCTU. 3aBUCUMOCTh PaJilyca OKPY>KHOCTHU OT CKOPOCTU JIBUIKECHHS 4Ya-
CTUILIbL. [[BH>KeHre o BUHTOBOM juHUU. [llar u pagnyc BUHTOBOW JNMHUU. [[BHKEHUE 3apsyKEeHHOMN Ya-
CTHIIBI B AJICKTPUUYECKOM U MarHUTHOM ToJisix. Dddext Xomna. OnpeneneHre OTHOMICHHS 3apsia dJIeK-
TPOHA K €ro Macce METOJ0M MAarHeTpoHa.

JleiicTBrEe MarHUTHOTO MOJIs1 HAa MPOBOJHUK ¢ TOKOM. Cuna Amnepa. KoHTyp ¢ TOKOM B MarHur-
HOM 1oJie. MarHUTHBI MOMEHT.

DJIeKTPOMArHUTHAasI HHAYKIHUA. MarHUTHBIN OTOK Yepe3 MOBEPXHOCTh, HATSIHYTYIO HA KOHTYP.
3akon @apazes u npaBuiio JleHna. DIEKTpOABIKYILAs CUla MHAYKIMU. 3akoH Dapajes U COOTBET-
CTBYIOIIIEE eMy ypaBHeHHEe MakcBeiia. DJIeKTPOABUKYIIasl CUjla B IPOBOJHUKE, ABUKYILIEMCS B Mar-
HUATHOM Tnojie. CaMOMHAYKIUA. DIEKTPOABUKYIAS CUJIAa CAMOMHAYKUHMH. IHOYKTUBHOCTH KOHTYpa.
Hemnp, cocrosias U3 MPOBOJIOYHON KaTYIIKU U MPOBOJHHUKA. 3aBUCUMOCTb CHJIBI TOKA B IIEMU OT Bpe-



MEHU. DHEPIUsi MAarHUTHOTO NOJIS B KaTyIIKe. BuxpeBoe anekTpuyeckoe noe B coaeHonae. MaaykTus-
HOCTbh COJICHOMJA. DHEPrusi MarHUTHOTO MOJI B 3allOJTHEHHOM BELIECTBOM coJieHouze. [lnoTHoCcTh
SHEPIruy MarHuTHoro noisd. Toku Dyko.

DJIeKTPOMArHUTHBIE KoJiebanus. ['apmoHndeckue koiaedbanus. KomebaTenpHbIN KOHTYP, COCTO-
SN U3 KOHJEHCATOpa U KATYIIKU WHAYKTUBHOCTH. BBIBOJ ypaBHEHUS KOJICOAHUI HAMPSIKCHHS HA
oOKJIaZKax KOHJIEHCATOpa. 3aBUCUMOCTH OT BPEMEHU CHJIbI TOKA B KOHTYpE, HAllPsDKEHUS U 3apsijia Ha
oOkyankax KoHaeHcaropa. Yacrora konebanuii. @opmyna TomcoHa. DHeprusi KoyiebdaTeabHOTO KOH-
Typa. 3aKOH COXPaHEHHUsI SHEPTUH.

DJIeKTPOMArHuTHOE NoJje. Y paBHeHus: MakcBeluia B HHTErpaabHOU U quddhepeHnnansHoil hop-
Max. [ImoTHOCTh TOKa cMenenus. Bektop YMmoBa — [loliTunra.

Pasznea 4. OnTuka

BosHoBast onTuka

Nurepdepenuns. CiioxxeHue BOJIH U KoJIeOAaHUN. AMIUTUTYa CYMMBI IByX TAPMOHHYECKHUX KO-
nebanuii. MurencuBHocts. Korepentnocts. HTEpdepeHIys cBeTa OT ABYX TOYEYHBIX HMCTOUYHHUKOB.
HNHuTtepdhepenninonnas kaptuHa. PacmpeneneHre MHTCHCUBHOCTH CBeTa Ha 3KpaHe. MHTepdepeHius
JBYX TUIOCKUX BOJH. VIHTepdepeHIns cBeTa B TOHKHX TUIeHKax. MHTepdhepoMeTpsl.

Jundpaknus. [puanun [oiirenca — @penens u npuHIUN cyneprno3uuu. ['padudeckuii MmeTon
CJIO’KEHHS TapMOHUYECKUX Konebanuid. [ludpakuus cBera Ha KpyriioM oTBepcTuu. 3oubl @penens. u-
¢dpakuus cBera Ha aucke. Hudpakuus Opaynrodepa. Judpakmus ceera Ha menu. Judpakimonnas
pemrerka. JludpakironHas penieTka Kak ClieKTpabHbBIN mpruoop.

Honsipu3anust cBera. DJUIMNTUYECKAs W JIMHEHHAs MOJSAPU3ALUs dJEKTPOMArHUTHOW BOJIHBI.
BonHa, nonspusoBaHHas 1o Kpyry. ECTECTBEHHBIN, MOJSIPU30BAaHHBIM U YACTUYHO MOJSIPU30BAHHBIN
ceeT. Crenenp nosspuszanuu. [lonspusanusa cBeta npu OTpakKEeHUH U MIPEIOMIIEHUHU. YToJ bproctepa.
[Tonspu3anus cBera MpH ABOHHOM JyuenpenomieHnn. 3akoH Mamtoca. UHTepdepeHnns noasipu3oBan-
HBIX JIy4YEH.

KBanToBas ontuka

TermnoBoe ndiyuenue. BzanmoaecTeue U3aydeHus ¢ BEIIECTBOM U €r0 XapaKTEePUCTUKHU. JHEP-
reTudeckas CBeTUMOCTh. McmyckarenbHas criocoOHOCTh. llormomarensHas cnocoOHOCTh. OcBeleH-
HOCTB [TOBEPXHOCTH U30TPOITHBIM H3iTydeHueM. [I1oTHOCTh 3HEprumn n3ny4yeHus. 3aKOHbI PABHOBECHOTO
TeruioBoro u3nydeHus. 3akoH Kupxroda. @opmyna Ilnanka. 3akon Credana — bonbimana. 3akoH cMme-
nieHus: Buna.

®otonbl. Dotonsl. IMnysbe 1 sHEprus Gporona. @otospdext. BonbramnepHas xapakTepucTuka
BaKyyMHOT0 (otodnemeHTa. 3akoHbl hoTodddekra. TopMo3HOE peHTreHOBCKOE M3iydeHue. IhdexT
Komnrona. JlaBnenue cBeta. OnbiThl JleOeneBa. JlaBieHue myyka cBeTa.

Pa3nes 5. AtomHas ¢pusuka

boposckas Teopusi atoma. Criektp u3inydeHus: aroma Bojgopoaa. @opmyna banbmepa. [1nane-
TapHas Mojesb aroMa. OneiTel @panka u I'epua. Teopus Bonopononogodnoro nona. [locrynarst bopa.
CxopocTh U panuyc opOUTHI deKTpoHa. CIEKTp SHEPTUi AJIEKTPOHA. Y POBHH 3HEpruu. VMcmyckanue u
IIOTJIOLIEHUE CBETA aTOMOM.

OcHOBBI KBaHTOBOI1 MexaHuKM. KopIycKyJIapHO-BOJTHOBOM nyanu3M. Bonuel ne bpoitnsa. @op-
MyJbl e bpoitns. Jludpakuus >IeKTpOHOB M HEMTPOHOB B KpHcTaiiax. BoiaHoBas QyHKuus u ee
cMmbici. YpaBHenue [lIpenunrepa. Bonna ge bpoitns kak pemenne ypaBHenue llpenunrepa nis cBo-
6oaH0I1 yacTuubl. HeonpeaeneHHOCTH KOOPAMHATEI U UMITyJIbca. COOTHOIIEHUE HEONPEIeICHHOCTEH.
VYpasuenue llIpeaunrepa st craimOHapHbBIX COCTOSIHUNA. CIIEKTp SHEPTUid.

Ctpoenne aTomMa. ATOM BOJIOpOJia B KBAHTOBOM MexaHuKe. CHEKTp SHEPIuil 31eKTpoHa. JHep-
rerTuyeckre ypoBHU. [loTeHIansl Bo30yKaeHusl 1 MOHU3aluu aroma. [IpocTpancTBEeHHOE KBaHTOBA-
Hue. KBanTtoBble uncna. CpaBHenue ¢ teopueit bopa. 'mpomarautHoe otHomeHne. CIMH 3J1€KTPOHA.
MHOTr0371eKTpOHHBIC aTOMBI. DJIEKTPOHHBIE KOHpUTYparuu. [lepnoandeckas cucrema aneMeHToB MeH-
neneeBa. DNeKTpoHHbIe o0onouku u cinou. [Tpuanumn [Taymu. Oneit [ltepra u 'epnaxa. Dddekr 3ee-
MaHa.
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®Du3uka aToMHOro sigpa. CoctaB v XapakTEPUCTUKU aTOMHBIX siiep. CaMOnpou3BOIBHBIN pac-
MaJl YaCTUIbI. Y CJIOBHE CAMONPOU3BOJIBHOIO pachaaa. DHEPrus CBs3U. Y iejibHask 3Heprus cBsizu. Ka-
nesbHas MOJENb Aapa. BeIBoa GopMyIibl, OMUCHIBAIONIEH 3aBUCUMOCTD YIEIbHON 3HEPTUH CBSI3U OT
MAacCOBOTO yucia. PalnoakTUBHOCTh. 3aKOH PaJOaKTUBHOIO pacnaja. JnepHble peakiuu.

4.2. Conepxanue JeK Ui

Ounas ¢popma oOyueHust

JIEK- Kpatkoe coneprkanue JeKIuu
185054

CKasl MOAro-

v | Kommyectso
[TpakTuye-

1. Beenenne. Knnemaruka MmaTtepuajJbHOH TOYKH U BPaIATeJIbHOT'0 ABHKe-
HHS.

[Ipenmer u 3anaun Kypca ¢pusuku. Pu3nka Kak OCHOBA €CTECTBEHHOHAYYHBIX
3HaHU#. CBsA3b QUBHKH C CETLCKOXO03IUCTBEHHBIM MTPOU3BOACTBOM. Poib -
3MKH B OXpaHe OKpy»Karoiei cpenbl. CTpykTypa Kypca (GU3HKH.
MexaHndeckoe IBM)KEHHE M €ro OTHOCHTENBHOCTh. llepemelnienre u myTs.
Cxkopoctb, yckopeHue. PaBHOMepHOe mpsiMoiMHENHOEe ABUXKeHue. PaBHO-
YCKOPEHHOE MPSMOJIMHENHOE ABUKEHUE. YTJIOBOE IMEPEMEIIECHUE, YIJIOBast
CKOPOCTb, YIJIOBOE YyCKOpeHHe. PaBHOMepHOE MNpPSMOIMHENHOE BUKEHHUE.
PaBHOYCKOpEHHOE BpallaTenbHOE ABH)KEHHE

2. JlnHAMHKa MaTepuaabHON TOYKH U BPAIaTeJIbHOT0 ABHKEHUSI. 2
3akonbl HetoToHna. B3aumopeicTsue Ten yepes nosie. Buabl cuin B MEXaHHKe.
OuncTka ceMsiH 1Mo K03()(HULIUEHTY TPEHHUS.

[TonsiTe MoMeHTa cuiibl. MOMEHT MHEPLIMM 1 MOMEHT UMITYJIbCA TBEPAOTO
tena. Il 3axon HeroToHa aiis BpamartenbHoro AsmxeHus. Kunernueckas
sueprus. Teopema IlITeitnepa. ®opmysbl paboTsl, MOITHOCTU. CBS3b pabOTHI
¢ kuHeTnueckol 11Heprumneil. CpaBHEHNE OCTYNATEIbLHOTO U BpAIATENb-
HOT'O JBMKEHUS 10 KHHEMATHKE, TMHAMHUKE, 3AKOHAM COXPAHEHHUSI.

3. MexaHuveckue Koje0aHus U BOJHBI. ['apMOHHUYecKHe KoJeOaHus U uX na- | 2
pametpsl. CMelIeHne, CKOpOoCTh, YCKOPEHHE IPU TapMOHUYECKOM Kojeba-
TeNbHOM JBWKeHuU. [lomHast sHEprus rapMOHMYECKHX KojeOaHuil. Masrt-
HUKH (TIPYXUHHBIA, PU3NUECKHUI, MAaTeMaTHYECKU). YIIPyrue TapMOHUYE-
CKHE BOJHBI (ypaBHEHHE BOJIHBI, (ha30Basi CKOPOCTh, UTMHA BOJHBI, BOJTHOBOE
YHCIO0).

4. OcHoBbl TepMoauHAMHKH. [lepBoe Hauano tepmoauHamuku. [Ipumenenue | 2
[TepBoro 3akoHa TEPMOJIMHAMHUKHU K Pa3TMIHBIMU3OMpOIEcCcaM. ATuadaTHBIN +
npoiecc. Hukn Kapno. KITJI TermnoBoil MalinHbI.
5. DJIEKTPOCTATHKA. 3aKOH B3aUMOJICUCTBHUS 3apsiI0B. DIEKTPUUECKOE MoJie U | 2
ero XapakTepucTuku. PaboTa mo mepemenieHuio 3apsiia B 3JIEKTPHUECKOM
oJie.

6. MarnuTHoe 1oJie M TOK. MarHuTHoe noJie, €ro CBOMCTBA U XapaKTEPUCTHKH. | 2
3akon Ammnepa. Cuna Jlopenua. BiusiHue MarHuTHOTO TOJIsl Ha OUOJIOTHYe-
CKH€ OOBEKTHI.
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I'eomeTpuueckasi 1 BoaHOBasA onTuka. OTpaxkeHue, mpeaomiieHue, morio-
menne cBera. Jucnepcus ceera. Untepdepenmus ceera. Judpakmums cBera.
[Tonspuzanus ceera.

AToMHas u siiepHasi ¢pusuka. Ctpoenue aroma. OnbiT Pezepdopna. Kpan-
ToBBIE€ MoCTyJIaThl bopa. Monens atoma Bogopoaa no bopy. Ctpoenue atom-
HOTO siipa. PannoakTMBHOCTh. 3aKOH paJlnOaKTUBHOrO pacnajaa. EcrecTBeH-
Hasl ¥ ICKYCCTBEHHAs PaIMOaKTUBHOCTD. Sl IepHbIE peaKIIUH.

Hrtoro

16

10%

3aounHas hopma oOydeHHS

JICK-
AU

Kpartkoe congepxanue nekuuu

Komnunuectso
4acoB

[Ipaktuueckas
MTOJITOTOBKA

Beenenue. KunemaTnka MaTepuajJbHON TOYKH M BPAalATEeJIbHOIO BH-
JKeHUsl.

[Ipenmer u 3agaun Kypca pusuku. Pu3nka Kak OCHOBA €CTECTBEHHOHAYYHBIX
3HaHu#. CBs3b QUBHKH C CETbCKOXO03IMCTBEHHBIM TPOU3BOACTBOM. Poib ¢u-
3UKHU B OXpaHe OKpyxaromiel cpenbl. CTpykTypa Kypca GU3HKH.
MexaHndeckoe ABUKEHUE U €r0 OTHOCHTENBHOCTh. [lepemenienue u myTs.
Ckopoctb, yckopeHue. PaBHOMepHOe MpsiMOJIMHEHOE IBUXKEHUE. PaBHO-
YCKOPEHHOE MPSMOJIMHENHOE IBHKEHHE. YTIIOBOE MEPEMEIIECHHE, YrioBas
CKOpPOCTb, YIJTIOBOE yCKOpeHHE. PaBHOMEpPHOE NPSAMOJIMHEMHOE JBUKECHHE.
PaBHOYCKOpEHHOE BpAIATEIbHOE IBHKECHUE

[\

OcHoBbI TepMoaguHaMuKH. [lepBoe Hauano TepmoanHamMuku. [lpumeHnenue
[TepBoro 3aKkOHa TEPMOJMHAMUKH K pa3IuIHBIMHU30MpoIieccaM. AnrnabaTHBIN
npouecc. Hukn Kapno. KI1JI TennoBoil MalinHsbl.

DNEeKTPOCTATHKA. 3aKOH B3aUMOJICHCTBUS 3apAI0B. DIEKTPUUECKOE T0JIE U
€ro XapakTepucTuku. Pabora mo mepeMenieHuio 3apsiia B 3JIEKTPUIECKOM
noJie.

AToMHas u siiepHasn ¢usznka. Crpoenue aroma. OnsiT Pezepdopna. Kan-
ToBbI€ TTOCTyNaThl bopa. Mojens atoma Bogopoja mo bopy. Ctpoenue atom-
HOTO siApa. PagnoakTuBHOCT. 3aKOH paJuoakTUBHOIO pacnana. EcrecTBen-
Hasi M MICKYCCTBEHHAsl PaIMOAKTUBHOCTD. Sl IepHbIe peaklUu.

HToro

10%

4.3. Copepxanue JJa00PATOPHBIX 3aHATHI
Ounas dhopma oOydeHust

o/a

HaunmeHnoBaHue 1a00paTOpHBIX 3aHATHN

KonnuectBo
4acoB

IIpaktuueckas
MOJITOTOBKA

BBoausbiii unctpykraxx no Th. Onpenenenue norpemHoCTed H3MEpEHU.
OmnpepeneHre IOTHOCTU TeJl MPaBHIIBHOW T€OMETPHUECKON (hOpMBI

W3ydyeHne rapMOHMYECKHX KOJeOaHUI ¢ MOMOIIBI0 MPYKUHHOTO MasiTHUKA
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3. | M3yueHue 3aK0Ha COXpAHEHUS U MMPEBPAIICHUS SHEPTUU 2 +
4. | OnpeneneHue MOMEHTA HHEPIIUU METOAOM KPYTUIHHBIX KOJICOAHMIA 2 +
5 OnpeneneHrie 5KBUBaJICHTHOTO COMTPOTUBJICHUS TIPH MOCIIEA0BATEILHOM U MTapaJl- ) N
" | IebHOM COEIMHEHUSIX
6. | Onpenenenue moayis FOura Mmerogom nedopmariuu n3ruda 2 +
7 Omnpenenenue Gokyca U ONTHYECKON CHIIBI COOMPAIONICH U paccenBaroIien ’ N
" | IMH3BI
3 Wzydenwne siBneHus: AUPpaKkIu U U3MEPEHHE JTHHBI CBETOBON BOJHBI C TIOMO- ) N
" | mpro AUGPaKITUOHHON PEIETKH
HUtoro | 16 | 20%
3aouHas hopma 0OydeHHS
=]
2 g g
= QO m
Ne . 88| 8¢
HaumeHnoBanue 1a00paTOpHBIX 3aHATUN 2| Eo
n/m E 5| 28
] S o
~ l% =
1 BBoaueiii unctpykrax no Th. Onpenenenue norpemHoCcTed n3MEpEHU. 5 4
" | Onpenenenre MIOTHOCTH TN MPABUIBHON T€OMETPUUYECKON POpMBI
2. | MI3ydyeHne rapMOHMYECKUX KOJICOAHUN C TTOMOIIBIO MPYKUHHOTO MasTHUKA 2 +
3. | M3yueHue 3aK0HA COXpPAHEHHUsI U IPEBPALCHMSI SHEPTUU 2 +
4 Wzydenwne sBneHuss AUPpaKkIu U U3MEPEHHE JUTHHBI CBETOBOM BOJHBI C TIOMO- 5 4
" | mpro AUGPAKITMOHHON PEIETKA
Hroro | 8 | 20%
4.4. CopepxxaHue NPaKTHYECKUX 3aHATHH
Ounas dhopma oOydeHust
o 3
g | 23
Ne . 88| 2¢8
HanMeHnoBaHue MpaKTUYECKUX 3aHATUN =23 ES
/o ErF| 28
2 8 g
=
1. | Kunemaruka npsiIMOJIMHENHOTO IBUYKEHHS] MATEPUAJIbHON TOYKU 2 +
2. | JluHaMuKa JBUYKEHHUS TeJ M0 HAKJIOHHOM MJIOCKOCTH 2 +
3 JlnHamMuKa IBUKEHHS CBA3aHHBIX TEJ HUTHIO, IEPEKUHYTOM Yepe3 HEBECOMBIM ) 4
" | 6I0K.
4. | KuaemaTtuka v JuHAMUKa TAPMOHHYECKUX KOJICOAHUM 2 +
5. | IlepBslii 3aKOH TEPMOAVMHAMUKH M €T0 MPUMEHEHUE K pa3InuHbIMH30MpoIeccam | 2 +
6. | DnekTpocTaTuka 2 +
7. | OnTuka 2 +
8. | AnepHas pusuka 2 +
HUroro | 16 | 20%

3aounas hopma oOydeHHS

[TpakTHyeckue 3aHATUS HE IPEAYCMOTPEHBI YUeOHBIM IIJIAHOM

4.5. Buabl u coaep:kaHue caMOCTOAATEJIbHON padoThl 00y4aomuxcs

4.5.1. Bunsl caMOCTOSATENBbHOM paboThl 00y4arOIHXCs
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KomnnuectBo yacoB

. OoYHas
Buapl camocTosiTennbHON paboThI 00yJarOIIHXCS

YCHU

dbopma o0y-

3ao4Has hopma
oOydeHus

[ToaroToBka k 1a00paTOPHBIM 3aHATHUAM U K 3aLIUTE JIabopaTop-

HBIX padoT 27

27

BrinonHeHue KOHTPOJIbHON PaboTHI

27

CaMocCTOsITENIbHOE U3YUEHHE OT/IENbHBIX TEM U BOIIPOCOB 27

28

[ToaroToBka K MPOMEXKYTOYHOM aTTECTALUK 6

6

HToro 60

88

4.5.2. ConepxaHue caMOCTOSTEIIbHONW PaObOThI 00yJarOIIHXCS

KomanuectBo

qacoB

/i HanmenoBanue Tem 1 BOpocoB

ouHas popma
00yueHus

3a04yHas

¢dopma
00y4eHust

1. | KuneTnyeckasi Teopusi paBHOBECHOI0 HaeaJbHOro raza. Kon-
LeHTpanus MoJieKysl. OyHKIMs pacipeneeHnus MOJIEKYJI IIPOCTPaH-
cTBe U 1o ckopoctsam. Cpeanue ckopoctu. [laBnenue raza. [Ipubnm-
YKEHHOE BBIPA)KEHUE AJIS1 CPEHETO YUCIIAa YIapOB MOJIEKYJI O CTEHKY.
CBs13b AaBlIEHUSI CO CPETHUM 3HAUE€HUEM KBajpaTa CKOPOCTU MoJe-
Kysbl. OCHOBHOE ypaBHEHHME KMHETUYECKOW Teopuu raza Pacnpene-
neHne Makcsema — bonbiiMana.

12

17

2. | TepmoauHamMuka uaeajbHoOro raza. Mosp BemectBa. Yuciio ABo-
raapo. MossipHasi Macca. YpaBHEHHE COCTOSIHUSI WJI€alIbHOTO rasa.
3akoH [lanbrona. CpenHss sHEprus MoJeKyJbl. BHyTpeHHss 3HEp-
rus uaeanbHoro raza. M3oxopuueckuit mpouecc. TermioeMKoCcTb uie-
QITBHOTO Ta3a MPU MOCTOSHHOM o0beMe. UHCIo cTeneHeil cBOOOIbI
MouiekyJbl. PaBHopacnipenenenue snepruu [10 creneHsM cBOOOIBI.
N3obapuueckuii mponecc. TemmoeMKOCTh UACATBHOTO T'a3a MpH I0-
CTOSTHHOM JAaBiieHUH. M3oTepMudeckuii mpouecc. AnnadaTHdecKuid
npoiiecc. DHTPOINHUS UACANBHOTO Ta3a. DHTPONUS UJI€aTbHOTO rasza
Y BTOPOE€ HayaJIO0 TEPMOIUHAMUKH.

12

17

3. | DaexTpuyeckuii Tok. Cuia Toka. BeiBoa ¢popmyIisl, CBs3bIBatOIIEH
IUIOTHOCTb TOKA U CPEHIOK CKOPOCTh HOCHUTEIIEH TOKA. 3aKOH COXpa-
HeHus 3apsina.CoequHeHs] MPOBOJHUKOB. [IIOTHOCTH KOHBEKTHB-
HOTO TOKa B 3apsPKEHHOM LWJIMHIPE, BPAIIAIOLIEMCs BOKPYT COO-
cTBeHHOI ocu. CTopoHHHE CHIiIbl. PaboTa CTOPOHHUX CHII TIPH TIepe-
HOCE HOCHUTEIIA TOKA. DIEKTPOABMKYyIIas cuia. HanpspkeHne Ha He-
OJIHOPOAHOM yuacTke 1enu. 3akoH Oma mjisg nmosiHo nenu. Moum-
HOCTb TOKA M YZEJIbHAs MOIIHOCTh TOKA.

12

18

4. | JeiicTBHe MAarHMTHOrO MOJIA HA 3apsAbl M TOKH. MarHuTtHoe
nosie. MaruuTtHast uHayKuusa. CHJIOBBIE JIMHUM MAarHUTHOTO IIOJIS.
Cuna JlopeHua. /puykeHue 3apspKEHHOM 4YacTHIBI B OJHOPOIHOM
Y TIOCTOSIHHOM MarHMTHOM I0JI€. JIBHyKE€HUE BIOJIb CHIIOBOW JIMHUU.
JIBUKEHHME 1O OKPY>KHOCTH. 3aBHCHMOCTb PaJUyca OKPY>KHOCTH

12

18
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OT CKOPOCTH JIBUJKE€HHs YacTULbl. /[BUKE€HHE 10 BUHTOBOW JIMHHM.
[ITar u paguyc BUHTOBOU JUHUU. [IBUKEHUE 3apSYKEHHON YaCTULIBI
B JIEKTPUYECKOM M MATHUTHOM MOJsIX. OmpeneneHre OTHOLIECHUS
3apsa AJIEKTPOHA K €r0 Macce METOJIOM MarHeTpoHa. /lerictBue mar-
HUTHOTO ITOJISt

Ha MpOBOJHUK ¢ TokoM. Cuia Amnepa. KoHTyp ¢ TOKOM B MarHuT-
HOM 110Jie. MarHUTHBIA MOMEHT.

5. | OcHOBBI KBAaHTOBOW MexaHHUKH. KopnyckyisipHO-BOJHOBOW Aya-
mu3M. Bomubr ne Bpoitns. @opmyner ne bpoitns. Judpakmus smex-
TPOHOB U HEUTPOHOB B KpUCTaUIaX. BoiHOBas QyHKIMS U €€ CMBICI.
Vpasuenue lIpeaunrepa. Bonna ae bpoitns kak penieHue ypaBHe-

o 12 18
uue lpenunrepa 1is cBoOo HON yacTHIb. HeonpeneneHHOCTH KO-
OpAMHATHI U UMITyJbca. COOTHOILIEHHE HEOMPEACICHHOCTEN. Y paB-
Henue lpenunrepa s cramoHapHBIX cocTosiHUi. CriekTp 3Hep-
TUH.
HTroro 60 88

S. YueOHO-MeTOAUYeCKOe o0ecnedeHrne CaMOCTOATEIbHOI PadoThl 00y4al0IIMXCS

YyebHo-MeToanueckue pazpadoTku umerorcs B HayunoiouOmmoreke ®I'BOY BO HOxHo-
VYpaneckuii 'AY:

1. JInnamMuka. 3aKOHbI COXpPAHEHHUS B MEXaHUKE [ DJIEKTPOHHBIN pecypc| : METOI. yKa3aHUs 11l BbI-
MOJTHEHUS IPAKTUYECKUX U CAMOCTOSATENBHBIX padoT mo ¢usuke / coct. C. c. benoycosa ; FOxHo-
Vpansckuii 'AY, UacTutyT arposkosiorun .— Mmuacckoe: FOxno-Ypansckuii 'AY, 2017 .— 44 c. :
ui., Tabn. — bubnuorp.: c. 42 (9 Ha3zs.) .— 0,6 MB .— JlocTyn U3 JIOKaabHOI ceTn

M ADhttp://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf .— Jloctyn u3 cetu MHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf

2. Kunematuka [DJIeKTpOHHBIN pecypc] : METO/I. yKa3aHUs ISl IPAKTUYECKUX U CAMOCTOSITEIbHBIX
pa6ot no ¢uzuke / coct. C. C. benoycosa ; FOxuo-Ypansckuit 'AY, MHCTUTYT arposKonoruu .—
Muacckoe: IOxuo0-Ypansckuiit [AY, 2017 .— 28 c. : un., Tadn. — C npwit. — bubnuorp.: c. 26 (6
Ha3B.) .— 0,5 MB .— JlocTyIl B3 JIOKaJILHOMU CETH

MAD http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf .— Jlocrym u3 cern MHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf

3. DnekTpocTaThka [DIeKTPOHHBIN pecypc] : METOM. YKa3aHUs JJIsl BHITOTHEHUS MPAKTUYECKUX U Ca-
MOCTOSITENbHBIX paboT 1o ¢pusuke / coct. C. C. benoycosa ; FOxno-Ypansckuit [AY, UacTtutyT arpo-
skojorun .— Muacckoe: FOxuo-Ypansckuiit ['AY, 2017 .— 50 c. : uin., Tabn. — bubmmorp.: ¢. 47 (5
Ha3B.) .— 0,8 MB .— JlocTtyn u3 jokajabHOM cetr MAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf .— loctym u3 cetu MHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf

4. IToCTOSTHHBIN STIEKTPUUECKUMN TOK [DIEKTPOHHBIN pecypc] : METO. yKa3aHUs JJIsl BEITOJHEHUS
MPAKTUYECKUX M CAMOCTOATENbHBIX padoT no gusuke / coct. C. C. benoycona ; KOxHo-Y panbckuit
I'AY, UactutyT arposkonoruu .— Muacckoe: FOxuo-Ypansckuii ['AY, 2017 .— 44 c. : un., Tabn. —
bubnuorp.: c. 41 (7 Ha3B.) .— 0,5 MB .— Jloctyn u3 nokanbHoi cetu UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf .— [loctym u3 cetu MHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf

6.D0oH/ OLIEHOYHBIX CPEACTB /AJIsl MPOBeAeHUs
NMPOMEKYTOYHOM aTTeCTAIUMN 00yUAIOIIUXCS
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Jl1s1 ycTaHOBIIEHUS COOTBETCTBHUS YPOBHSI MOJITOTOBKH oOy4Jaronuxcsi pedoBanusim @I'OC BO
pa3paboTaH GOH]I OIIECHOYHBIX CPEICTB IS TEKYIIErO KOHTPOJIS YCIIEBAEMOCTH M TIPOBEACHHUSI TIPOMeE-
KYTOUYHOHN aTTecTanuu oOydaroluxcsl Mo JucHUIUIMHE. DOHJ| OLIEHOYHBIX CPEACTB IMPEACTABIEH B
ITpunoxxennn Nel.

7. OcHOBHAs M IONOJHUTEJIbHAsSI y4eOHas JInTepaTypa, Heo0OXoauMmast
AJIS1 OCBOCHMS AU CHMILTUHBI

OcHOBHas 1 JOTIOJHUTEbHAS yueOHas TuTeparypa umeerca B Hayunoit OuOmmoTeke M 3iek-
TpoHHOH MH(pOpMarmonHo-o0pazoBaTensHOl cpeae PI'BOY BO I0xno-Ypansckuii [AY.

OcHoBHas1 InTepaTypa
1. I'paboBckuii, P.1. Kypc dusuku [DnexTpoHHbIi pecypc] : yued. mocodre — IIEKTPOH. TaH. —
Cankr-IlerepOypr : Jlans, 2012. — 608 ¢. — Pesxxum goctyna: https://e.lanbook.com/book/3178
2. I'pabosckuii, P.1. CoopHuK 3a1a4 1o ¢puzuke [DIeKTpOHHBIN pecypce] : yued. mocodne — Diek-
TpoH. naH. — Cankrt-IlerepOypr : Jlans, 2012. — 128 ¢. — Pexxum goctyna:
https://e.Jlanbook.com/book/3899

JonosHuTebHAS JJUTEPATypa
1. Kanamaukos, H.I1. ®usuka. IHTEpHET-TecTUpOBaHNE 0a30BBIX 3HAHU [ DJIEKTPOHHBIN pecypc] :
yue6. mocobue / H.I1. Kanamaukos, H.M. KoxxeBHrkoB. — DnektpoH. naH. — Cankr-IletepOypr :
Jlanb, 2009. — 160 c. — Pexxum nocryna: https://e.lanbook.com/book/172
2. Kyp6aues, 10.®. ®usuka : yuebHoe nmocodue / F0.dD. Kypbaues. - M. : EBpazuiickuii OTKPBITHIN UH-
ctutyT, 2011. - 216 c. - ISBN 978-5-374-00523-3 ; To e [DnekTponHsIit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=90773
3. bysynoBa, M. 0. ®u3uka : yuebnoe nocodbue / M. FO. Byzynosa, B. B. bouner. — Upkyrck : Up-
kytckuit 'AY, 2019. — 96 c. — TekcT : anekTpoHHbI# // JIaHb : 37eKTpOHHO-O0MOIMOTEeYHasI CHCTEMA.
— URL: https://e.lanbook.com/book/133361
4. JIro6as, C.U. ®usuka : kype neknuii / C.W. Jlro6as ; CTaBpomobCKUil TOCYAapCTBEHHBINA arpapHbIi
yHuBepcureT. — CtaBponoiib : CTaBpONOJbCKUNA TOCYAapCTBEHHBIM arpapHblidi yHUBepcureT, 2015. —
141 ¢ : oTabnm., rpad., cxeM., Wil - Pexmm goctyma: 1O  TOAMHCKE.  —
URL.: http://biblioclub.ru/index.php?page=book&id=438720

8. Pecypchbl nHpOpMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH «HTepHeT», HEOOXOAUMbIE
JJIS1 OCBOCHMS IU CIUTLTMHBI

1. EnnHoe 0KHO mocTyma K yueOHO-METOUYECKUM pa3padoTkaM https://toypray.pd
2. 9BC «Jlanb» http://e.lanbook.com/

3. Yuuepcurerckas 6momuoreka ONLINEhttp://biblioclub.ru

4. HayuHas >nexTpoHHas 6ubnanoteka «eLibrary»http://elibrary.ru

9. MeToauyeckne yKazaHus JJsi 00YyYAKOUIUXCS M0 OCBOEHHUIO TUCIIHIIIMHBI

YyebHO-MeToanuecKue pa3paboTku umeroTes B Hayunoit  Oubnmoreke u 3JeKTpoHHOM nH(Op-
MaloHHo-o0pa3zoBaTensHOl cpene PI'BOY BO OxHo-Ypanbckuii [AY:

1. JInHamMuka. 3aKOHbI COXpPAHEHHUS B MEXaHUKE [ DJIEKTPOHHBIN pecypc| : METOI. yKa3aHUs 11l BbI-
MOJTHEHUS PAKTUYECKUX U CAMOCTOSTENBHBIX paboT mo ¢usuke / coct. C. c. benoycosa ; FOxHo-
Vpansckuii 'AY, UacTuTyT arposkosioruun .— Mmuacckoe: FOxno-Ypansckuii 'AY, 2017 .— 44 c. :
ui., Tabn. — bubnuorp.: c. 42 (9 Ha3zs.) .— 0,6 MB .— JlocTyn U3 JIOKanbHOI ceTH

M ADhttp://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf .— Jloctyn u3 cetu MHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf
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2. Kunematuka [D1eKTpOHHBIN pecypc] : METOJ. YKa3aHUsl 11l IPAKTUYECKUX U CAMOCTOATENbHBIX
pabort o ¢pusuke / coct. C. C. benoycona ; KOxxno-Ypanbckuii ['AY, UHCTUTYT arposkojaoruu .—
Muacckoe: FOxno-Ypansckuit TAY, 2017 .— 28 c. : wi., Tabn. — C npuin. — bubnuorp.: ¢. 26 (6
Ha3B.) .— 0,5 MB .— JlocTyn U3 JIOKAJILHOM CETH

MAD http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf .— JlocTym us cetu MurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf

3. DnexkTpocTaThKa [DNeKTpOHHBIN pecypc] : METOA. yKa3aHUsl U1l BHIITOJHEHUS IPAKTUYECKUX U Ca-
MOCTOSITENBHBIX paboT no usuke / coct. C. C. benoycosa ; IOxuo-Ypansckuii 'AY, UuctutyT arpo-
skosorun .— Mmuacckoe: KOxuo-Ypanbckuiit [AY, 2017 .— 50 c. : un., Tabn. — bubnuorp.: ¢. 47 (5
Ha3B.) .— 0,8 MB .— Jloctyn u3 nokansHOM cetu MAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf .— JlocTyn us cetu Murepuer.
http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf

4. I1oCTOSIHHBIN 2JEKTPUUECKUI TOK [DIEKTPOHHBIN pecypc] : METO. yKa3aHUs AJIs BBIIOJIHEHHUS
MPAKTHYECKUX U CAMOCTOATENBHBIX paboT no ¢usuke / coct. C. C. benoycosa ; FOxHo-Y panbckuit
I'AY, UuctutyT arposkonorun .— Muacckoe: FOxxno-Ypansckuii ['AY, 2017 .— 44 c. : nin., Tabn. —
bubmuorp.: c. 41 (7 naszs.) .— 0,5 MB .— Jloctyn u3 nokanbpHo cetn UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf .— JlocTyn us cetu Murepuer.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJb3YyeMble IPH OCYLIEeCTBJICHUH 00Pa30BaTeJIbLHOTO
npouecca no AMCHUILVINHE, BKIIOYAs NepevYeHb POrpaMMHOro odecrnedyeHusi H HHPOPMALMOH-
HBIX CIIPABOYHBIX CHCTEM,

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

[IporpamuoeobecmneueHue:

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

-II0 WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JInnieH3n0HHBIN AOTOBOP
Ne 11354/410/44 ot 25.12.2018;

-II0 WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JInnieH3n0HHBIN AOTOBOP
Ne 008/411/44 ot 25.12.2018;

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

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

-OnepanmoHHasl CcHCTeMa CIeHualbHOro HasHaueHHsd «Astra Linux Special Edition»
PYCB.10015-01, JInnensuonnsiii norosop Ne PBT-14/1653-01-BY3 ot 14.03.2018

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

YueOHble ayAMTOPUH AJs NPOBedeHUs] 3aHATHI, MPeLyCMOTPEHHBIX MPOrpaMMoii, OCHa-
IIeHHbIe 000PY/A0BAHHEM U TEXHHYECKHMMHU CPeJACTBAMH 00yUYeHUsl

1. YueOnast ayautopus Ui IPOBEACHUS 3aHATUH JIKLIMOHHOTO THIIA, OCHAIIEHHASI MYJIbTUMEINN-
HBIM 000pyI0BaHHEM (KOMITBIOTEDP U BHaeonpoekTop) — 103, 202.

2. YyeOHast ayauTopus JUisd MPOBEICHUS 3aHATHI 1abopaTtopHoro tumna: Jlabopatopus UKy —
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107.

3. YueOHas ayIuTopus IJIs IPOBEACHUS MPAKTUYCCKUX 3aHITHH, 3aHATUHA CEMUHAPCKOTO THIIA,
BBITIOJTHEHUS] KYPCOBBIX PabOT, TPYIIMOBBIX U WHAUBHIYAIBHBIX KOHCYJIBTAIIUH, TEKYIETr0 KOHTPOJIS U
IIPOMEXYTOUHOH arrectanuu — 105.

IToMemeHus 1J1s1 cCAMOCTOATEIBHOM PadOTHI 00y4ar0IMXCS
1. ITomemienust a1t caMOCTOSTENbHON paboThl oOyuatomuxcst — ayauropust Ne 111a, 108, ocHa-
LIEHHBIE KOMITBIOTEPHON TEXHUKOU C MOJKIIOUYCHUEM K ceTH «HTepHeT.

IlepeyeHb OCHOBHOTIO y4e0OHO-1a00paTOPHOIO 000PyA0BaAHNS

bapomerp BP -52

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

HaGop rpy30B mo mexaHuke

Ha6op nunamomeTpos

Ha6op npyxun

OramBo BO3yIIHOE

[lITaTuB U30IUPYOITUI

Becsl yueOHbIe ¢ rUpSIMU

BonsT™eTp mabopatopHbIii

Peocrat PII-6M naboparopHslii
Kanopumertp

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

Crpenku MarHUTHbIE

Jlaboparopuslii Habop «I30mporecch»
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IIPH/IOKEHHUE

®OH/JI OHEHOYHbIX CPEACTB
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00y4JarOIUXCs 10 TUCIIUTIIINHE
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1. KoMmneTeHuuM M UX HHAUKATOPBI, (pOpMUpYeMble B Ipollecce OCBOEHUS AU CHUIINHBI

OIIK-1. CriocobeH pemniaTh TUTIOBBIC 3a7a9u MPOGECCUOHATHHOM IEATeTLHOCTH Ha OCHOBE 3HAHUH OC-
HOBHBIX 3aKOHOB MAaTCMATUYCCKUX U CCTCCTBCHHBIX HAYK C IPUMCHCHUCM HH(bOpMaHHOHHO—KOMMy-
HUKALIMOHHBIX TEXHOJIOTUH.

KonTponupyemslie ®opmupyemsie 3YH
pe3yJIbTaThl OCBOE-
Hp OIIOI 3HAHUA yMEHUS HaBbIKU
(KOMITCTCHIIHN)
Na-1 OIIK-1 Uc- OOyuarommiicss  gomkeH | OOyuatomuiics  mon- | OOyvaromuiics AOMKEH

MOJTh3YET OCHOBHBIC
3aKOHEI €CTECTBECHHO-
HayYHBIX JUCIUTUIHH
JUIS PEIlIeHUs] CTaH-
TApTHBIX 3a7a4 B 00-
JIACTH arpOHOMHUH C
MPUMEHEHUEM HH-
(bopMaImoOHHO-KOM-
MYHUKAITAOHHBIX
TEXHOJIOTHH

3HATh:0CHOBHBIC (hr3nye-
CKHE€ 3aKOHBI, SABJICHUA U
NpOIIECChl, HAa KOTOPBIX
OCHOBAHBbI IMPUHIUIIBI
nencTBusl 00BEKTOB TIPO-
(dbeccroHaIbHON NIesATeNb-
HOCTH ¥ KOTOPBIE UCTIOIb-
3YIOTCA JJIA PCIICHUA
MpoeCCHOHANIBHBIX ~ 3a-
nad - (b.1.0.29 -3.1)

KEH YMETh:UCIIOJb30-
BaTh OCHOBHBIC (U3U-
YeCKHe 3aKOHBI U TIOHSI-
TUS IS PEIICHUs MPo-
(dheccroHaNBHBIX 3aja4
- (b.1.0.29 -V.1)

BJIAJICTh: HaBBIKAMU
NPUMCHEHHS  COOTBET-
CTBYIOIIETO (PU3HKO-Ma-
TEMAaTUYeCKOro  armra-
para, METOIOB aHaIu3a
U MOACIIUPOBAHUA, TCO-
PETHYECKOTO ¥ SKCIIEPH-
MEHTaJIBHOTO HCCIEN0-
BaHUS TPH PEIICHUH
npodecCHOHATBHBIX 3a-
nad - (5.1.0.29 -H.1)

2. Iloka3aTenu, KPpUTEPHUHU U IIKAJIA OLEHUBAHUS CPOPMHUPOBAHHOCTH KOMIMETEH UM

[Toka3zarenu Kputepuu u 1mkasna olleHUBaHUs pe3yJIbTaTOB 00y4YEeHHUs 0 AUCHUIUINHE
ouenuBanus | Henocrarounsiii | [locraTtounslii ypo- | CpenHuil ypoBeHb | Bblcokuil ypoBeHb
(3YH) YPOBEHb BEHb
b.1.0.29 -3.1 | OGyyaromuiicst He Obyuaronuiics OOyuarommiics ¢ OOyuarommiics ¢
3HaeT OCHOBHbIE | CJIa00 3HAET OCHOB- | HE3HAYMTENbHBIMM | TpeOyeMoil crerme-
busnueckue 3a- HbIe (pu3nUecKue OIMOKaMH U OT- HBIO TIOJTHOTHI U
KOHBI, SIBICHUSI U | 3aKOHBI, IBJICHUSA M | JEJIbHBIMU Ipo0Oe- | TOYHOCTH 3HAET OC-
MPOIIECCHI, HA KO- | MPOIIECCHl, HA KOTO- | JIaMU 3HAET OCHOB- HOBHbIE (hr3HYe-
TOPBIX OCHOBAHbI PBIX OCHOBaHBI Hble (U3UYECKUE | CKHE 3aKOHBI, sIBJIE-
MPUHIUIIB K- NPUHIUIBI 1eH- 3aKOHBI, SIBJIGHUS U | HUS U IPOIIECCHI, Ha
CTBHSI OOBEKTOB CTBHsI OOBEKTOB IIPOILIECCHI, HA KOTO- | KOTOPBIX OCHOBAHBI
npodeccuoHanb- | mpodecCuoHATBHOMI PBIX OCHOBAHBI MIPUHLIUIBI 1EH-
HOM JEATENbHO- | JESITEIbHOCTH U KO- IIPUHLUIIBI AEH- CTBHSI OOBEKTOB
CTH U KOTOpBIE TOPBIE UCIIONIB3Y- CTBHSI 0OBEKTOB npogeccuoHaTbHON
UCHOJIb3YIOTCS IOTCS JUISL pellieHus | MpOo(eCCUOHAIBHON | JESITeIbHOCTH U KO-
IUISL PELICHHUs npo(ECCUOHANIBHBIX | JEATEIIBHOCTU M KO- | TOPBIE UCTIONb3Y-
npogeccuoHalb- 3aja4 TOpBIE UCNOJIB3Y- | IOTCS JUISl pELCHUS
HBIX 3a/1a4 IOTCS JUTSI pellieHust | mpodecCHOHaNbHBIX
poeCCHOHATBHBIX 3ama4
3aj1a4
b.1.0.29 - OO0yuatromuiicst He OO0yuarommiics OO6yuarommiics OO6yuarommiics
V.1 YMEET UCIO0JIb30- crnabo ymeer uc- YMEET UCIO0JIb30- YMEET UCIO0JIb30-
BaTh OCHOBHBIE II0JIb30BaTh OCHOB- | BaTh OCHOBHBIC (DM- | BaTh OCHOBHbIE (PU-
¢dusnueckue 3a- Hble (U3NYECKUE | 3UYECKUE 3aKOHBI U | 3MUYECKHUE 3aKOHBI U
KOHBI M TOHATUSL | 3aKOHBI U MOHATHSI
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AJIg pCIICHUA

JUIS pellieHus mpo-

IMOHATHA OJId PeIc-

IMOHATHA OJId PeIc-

BJIJICET HABBI-
KaMU NPpUMCHCHU A
COOTBETCTBYIO-
niero pusuko-ma-
TEMaTUYECKOTO
amrmapara, MeTo-
JIOB aHaTN3a
MOACIINPOBAHUA,
TEOPETUYECKOTO U
IKCIICPUMECHTATb-
HOTO UCCIIE/IOBA-
HHUS IIPU PEILCHUU
npodeccruoHab-
HBIX 3aJ1a4

ci1abo Biageer
HaBbIKaMU ITPUMC-
HEHHSI COOTBETCTBY-
fo1ero Gu3nKo-Ma-
TEMAaTUYECKOTO arl-
napara, METOJI0B
aHaJM3a ¥ MOJICIH-
POBaHUs, TEOPETH-
YEeCKOT0 M IKCIIEPH-
MCHTAJIbHOI'O UC-
CIICIOBAHMSI TIPH Pe-
HIeHuu npodeccuo-
HAJIBHBIX 33124

HEOOJIBIINMH 3a-
TpyAHEHHUSIMU BJIa-
JieeT HaBbIKaMH
MNPUMCHCHUS COOT-
BETCTBYIOIIETO (u-
3HKO-MaTeMaTH4e-
CKOTO ammapara,
METOJIOB aHAN3a U
MO/JICIIMPOBAHUS,
TEOPETUYECKOTO U
AKCIEPUMEHTAITb-
HOTO MCCIIEIOBAaHUS
MIPH PEUICHUU TIPO-
(beccroHanbHBIX 3a-
nad

npodeccuonansb- | ¢ecCHOHANbHBIX 3a- | HuUA npodeccro- HUs Ipodheccro-
HBIX 337124 na4 HaJIbHBIX 3124 C HAJBHBIX 337129
HE3HAYUTCIbHBIMHA
3aTpyIHCHUSAMH
Bb.1.0.29-H.1 | OGyyaromuiicst He OO6yuatronuiics Oo6yuatonmiics ¢ | OOyuaromuiicst cBo-

0OIHO BIIageeT
HaBbBIKaAMU ITPUMC-
HEHHSI COOTBETCTBY-
IOIIETO (PU3HUKO-Ma-
TEMaTHYECKOTO arl-
napara, METO/I0B
aHaIM3a ¥ MOJICIIHU-
poBaHuA, TCOPCTU-
YEeCKOT0 M IKCIIEPH-
MEHTAJIBbHOI'O UC-
CJICZIOBAHUS TIPH pe-
HIeHUH npodeccro-
HAJIBHBIX 32124

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

TunoBble KOHTPOJBHBIC 33JaHUS U MaTePHAIIbI, HEOOXOAMMBIE ISl OIICHKU 3HAHHM, YMEHUN H

HaBBIKOB, COJEP)KATCS B YUCOHO-METOAMYECKUX pa3padOTKax, MPUBEACHHBIX HUXKE.

1. JInnaMuka. 3aKOHbI COXpPAHEHUS B MEXaHUKE [ DJIEKTPOHHBIN pecypc| : METOI. yKa3aHUs IS BbI-
MOJTHEHUS IPAKTUYECKUX U CAMOCTOSATENBHBIX paboT mo ¢usuke / coct. C. c. benoycosa ; FOxHo-
Vpansckuii 'AY, UacTutyT arposkosioruun .— Mmuacckoe: FOxno-Ypansckuii 'AY, 2017 .— 44 c. :
ui., Tabn. — bubnuorp.: ¢. 42 (9 Ha3zs.) .— 0,6 MB .— JlocTyn U3 JIOKaabHOI ceTn

M ADhttp://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf .— Jloctyn u3 cetu MHTEpHET.

http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf

2. Kunematuka [ DJIeKTpOHHBIN pecypc] : METO/I. yKa3aHMs JJIsl IPAKTUUYECKUX U CAMOCTOSITEIbHBIX
pabot no ¢uzuke / coct. C. C. benoycosa ; FOxuo-Ypansckuit 'AY, MHCTUTYT arposKonoruu .—
Muacckoe: IOxuo0-Ypansckuiit [AY, 2017 .— 28 c. : un., Tadn. — C npwit. — bubnuorp.: c. 26 (6
Ha3B.) .— 0,5 MB .— JlocTyIl B3 JIOKaJILHOU CETH

MAD http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf

— JlocTyn n3 cetu UaTepHeT.

http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf

3. DnexTpocTaThKa [DNeKTpOHHBIN pecypc] : METOA. yKa3aHUsl U1l BHIITOJHEHUS IPAKTUYECKUX U Ca-
MOCTOSITENBHBIX paboT o usuke / coct. C. C. benoycosa ; IOxuo-Ypansckuii 'AY, UuctutyT arpo-
skosoruu .— Mmuacckoe: KOxuo-Ypanbckuit TAY, 2017 .— 50 c. : un., Tabn. — bubnuorp.: ¢. 47 (5
Ha3B.) .— 0,8 MB .— Joctyn u3 nokansHOM cetu MAD

http://nb.sursau.ru:8080/localdocs/iac/ppm064.pdf .— Joctym u3 cetu MHTEPHET.

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

4. T1oCTOSIHHBIN JEKTPUUECKUI TOK [DIEKTPOHHBIN pecypc] : METO. yKa3aHUs AJIs BBIIOJIHEHHUS
MPAKTHYECKUX U CAMOCTOSTENBHBIX paboT mo ¢usuke / coct. C. C. benoycosa ; FOxHo-Y panbckuit
I'AY, UuctutyT arposkonorun .— Muacckoe: FOxno-Ypansckuii [AY, 2017 .— 44 c. : nin., Tabn. —
bubmuorp.: c. 41 (7 naszs.) .— 0,5 MB .— Jloctyn u3 nokanbpHoi cetn UAD
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http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf .— JlocTyn us cetu Murepuer.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf

4. MeToauvecKue MaTepuaJibl, ONpe/easiioliue MpPoueIypbl OeHUBAHUS 3HAHMIA,
YMEeHUii, HABbIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaKkTepu3ymux 3tan(bi) GgopmMmupo-
BaHHUS KOMIIeTEeHI Ui

B nannoMm pasnene MeToanuecKue MaTepHalibl, ONPEAEISIONNE MPOLeIypbl OLIEHUBAHUS 3HA-
HH, yMEHUM, HABBIKOB M0 TUCIUILINHE «DU3KKa», MPUBEAEHBI IPUMEHUTEIBHO K KaXOMY U3 UCTIOJb-
3yEMBIX BUOB TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U TPOMEKYTOUHON aTTECTAIIMK 00YJIarOIIHUXCSI.

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

4.1.1. YCTHBIIM OTBET HA MPAKTUYECKOM 3aHITUU

VY CTHBIN OTBET Ha MPAKTUIECKOM 3aHSITHH MCIIOJIB3YETCs IJIsl OIEHKH KauecTBa OCBOCHHS 00y4Ja-
IOLIMMCS OCHOBHOM Npo(hecCHoHaIbHOM 00pa30BaTeIbHON MPOTrPaMMBI IO OTJEIBFHBIM BOIIPOCAM U Te-
MaM JTUCHUIUITMHBL. TeMBI U TUIaHbI 3aHATUH (CM. METOAPa3pabOTKH...) 3apaHee coolmarTcs o0yJaro-
mmMcsi. OTBET OIEHUBAETCSI OLIEHKON «OTIIMYHO», «XOPOII0», «YIOBIETBOPUTEIHHO» HITU «HEYI0BIIC-

TBOPUTEIHHO».
Ne OueHoYHbBIE CpEeICTBA Kon n nHaumenoBa-
OTBeT Ha MPaKTUYECKOM 3aHSTUU HUE€ MHIUKATOpa
KOMITETCHIIMHI
1 Jluck pagnycom 20cM BpaIaeTcs coriaacHo ypaBHeHuo g=A+Bt+Ct? NJ-1.0I1K-1

rie A=3 pax; B=- 1c!; C=0,1c?, ¢ - yron moBopoTa paauyca JucKa.
Onpenenuth 11 MOMEHTa BpeMeHH 4,0 ¢ 3HaYeHue yriia MEKIy BEK-
TOpaMU TOJIHOTO M HOPMAILHOTO YCKOPEHHI, a TaKkKe YUCIO 000po-
TOB, CCIIAHHBIX JIUCKOM K JaHHOMY MOMEHTY OT Hayajia BpaIeHus.

Hcnonb3yer 0CHOB-
HBIE 3aKOHBI €CTe-
CTBCHHOHAYYHBIX

JUCLUIIINH JJIA pe-

HICHUsA CTaH,Z[apT—
HBIX 3aJ1a49 B COOT-
BC€TCTBHUU C
HaIPaBJICHHOCTHIO
npodeccuoHab-
HOU JIeITENbHOCTHU

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

Kpurtepun oneHuBanusi
- 00yYaroIuics MOJIHO YCBOMJI y4eOHBII Marepua,
- IPOSIBJISIET HABBIKU aHAJIN3a, 0000IIEeHNs, KPUTUYECKOTO OCMBICIICHUS
Y BOCIIPHUSATHS MHPOPMAIIHH, HABBIKH OMTUCAHKS OCHOBHBIX (DHU3MYECKHIX
3aKOHOB, SIBJIEHUW U MPOLIECCOB;
- MaTepua U3JI0KEH IPaMOTHO, B OIIPEIEIIEHHOM JIOTHYECKOM MOCIEN0-
BaTEIbHOCTH, TOYHO UCIIOJIb3YETCS TEPMUHOJIOTHS;
- TIOKa3aHO YMEHHUE WILIIOCTPUPOBATh TEOPETUUECKUE TTOJI0KEHUS KOH-
KPETHBIMU IPUMEPAMH, IPUMEHSTh UX B HOBOM CUTYallHH;
- IPOJAEMOHCTPUPOBAHO YMEHHE PEILATh 3aa4H;
- MOTYT OBITH JIONYIIEHbI OHA—BE HETOYHOCTHU IPU OCBEIIEHUHU BTO-
POCTENEHHBIX BOIPOCOB.

HIxanaa

Onenka 5
(OTIMYHO)
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OTBET YAOBJIETBOPSET B OCHOBHOM TPEOOBAaHHUSAM Ha OLIEHKY «5», HO MpHU
Ouenka 4 3TOM MMEET MECTO OJUH U3 HEJOCTATKOB:

(xopor1o) - B YyCBOCHUH Y4eOHOTO MaTepHasia AOMyIIeHbI HEOOBIITNE MPOOEIbI, HE
MCKa3MBIIIKE COJCPKAHUE OTBETA;

- B pEIICHUH 3aJ1au JOMYIIEeHbl He3HAYUTENIbHbIE HETOYHOCTH.

- HEMOJTHO WJIM HETOCIEN0BaTeIbHO PACKPHITO COIEpKaHUE MaTepHala,
HO MOKa3aHo o0Iiee MOHMMaHKe BOIPOca U MPOAEMOHCTPUPOBAHBI yMe-
HUS, IOCTATOYHBIC JUTSI TATHHEHUIIIEro YCBOSHUS MaTepHaa;

- UMEJIUCh 3aTPyAHECHUS WU JOMYIICHBI OINOKY B ONpeNeIeHUH TOHS-
TUH, UCTIOJIb30BAHUU TEPMHUHOJIOTHH, ONMUCAHUU (PU3NYECKUX 3aKOHOB,
SBJICHUH U MPOLIECCOB, PELICHUH 3a]a4, UCIIPABIECHHbBIE M1OCE HECKOb-
KHUX HaBOJSIIUX BOIPOCOB;

- HETOJIHOE 3HaHHE TEOPETHUECKOro Marepuasna; o0yJaromuics He MOo-
KET MPUMEHUTH TEOPUIO B HOBOU CUTYaIIUH.

- HE PacKpbITO OCHOBHOE COZiepKaHKHe yueOHOro MaTepuaa,

- oOHapy)XeHO HE3HAHWE WJIM HETIOHMMaHWe OOoINbIIeH WK Hamboiee
BaXHOU YacTH yuyeOHOro MarepHania;

- JOMYIIEHBbl OMMMOKH B OMPENEICHUH TMOHSATHH, NMPU UCTOIH30BAHUH
TEPMUHOJIOTUH, B OMUCAaHUH (PU3MUECKUX 3aKOHOB, SIBJICHUI U MpoIlec-
COB, PEIICHUU 3a/1a4, KOTOPbIC HE UCTIPABJICHBI TIOCIIE HECKOIBKUX HABO-
JSIIIMX BOTIPOCOB.

Onenka 3
(YAOBIETBOPUTENBHO)

OneHka 2
(HEyJOBIIETBOPUTENBHO)

4.1.2. OuenuBaHue OTYETA 110 TAOOPAaTOPHOH paboTe

OtyeT no mabopaTopHON paboTe UCIIONB3YETCS IS OIEHKH KauyeCTBAa OCBOCHUS 00YUYaIOIIUMCS
OCHOBHOM Npo(hecCHOHaNBbHONW 00pa30BaTEIbHOMN MPOrPaMMBI 110 OTIEIBHBIM TeMaM AUCIUIUINHBL Co-
nep>kanue u popma ordera 1o J1adopaTopHbIM paboTaM MPUBOAUTCS B METOJUYECKUX YKa3aHUSIX K JIa-
6oparopubM paboTam (1. 3 POC). Conepxanue oTUeTa U KPUTEPUU OLICHKH OTYeTa (Tadl.) JOBOAATCS
110 CBEJICHUS 00YJaIONINXCsl B HaYaJIe 3aHTHH.

Ne OneHouHbIE CpesicTBA Kon u HanmeHoBa-
Otuyet no nabopaTopHO# padboTe HU€ MHIUKATOpa
KOMIETECHITNHU
1 1. Yto HaA3BIBAETCS CHIION TSXKECTH? HNJ-1.0I1K-1
2. YUto nmogHUMAETCS IO/ CUJION BCEMUPHOTO TATOTEHUS ? Hcnonb3yer 0CHOB-
3. 3anummute GopMyITy JUIS OTIPEICTICHUS YCKOPEHUSI CHITBI TSHKECTH. HBIE 3aKOHBI €CTe-
4. Kak omnpenensieTcsi yCKOpeHHE CBOOOHOTO MAJCHHUS C TOMOIIBIO CTBEHHOHAYYHBIX
MaTeMaTUYECKOTO MasiTHUKA? JTUCLUIUTAH IS pe-
5. UTto Ha3bIBaeTCA MaTEMaTUUYECKUM MasTHUKOM? LIEHUsI CTaHJaPT-
6. Kak onpenenuTs nepuo KojaeOaHUH MaTEMaTHIECKOTO MasTHUKA? HEIX 3aJ1a4 B COOT-
BETCTBHUH C
HaIpPaBJICHHOCTHIO
npodeccuoHab-
HOU JIeITENbHOCTHU

OTyeT oleHUBaeTCs MO0 YCMOTPEHUIO MPENOAaBaTEeNs OLIEHKON «OTIIMUYHO», «XOPOIIO», «YI0-
BJIETBOPUTENIBHO», «HEYIOBIETBOPUTEIBHO» WJIM OLIEHKOW «3a4TEHO», «HE 3a4TeHO». OleHKa «3a-
YTEHO» CTABUTCS 00yJarommMcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPHSIM, YCTAHOBICHHBIM
JUTS TIOJIOKHUTENBHBIX OIEHOK («OTIUYHO», «XOPOIIO0», «yJAOBIETBOPUTEIHHO»). OIlleHKa 0OBSBISICTCS
o0ydJaroiemMycs HEOCPECTBEHHO MOCIIe CIayl OTYeTa.
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Hlkana Kpurtepun oneHuBaHusi
- U3NI0KEHHUE MaTepHala JJOTHYHO, TPAMOTHO;
- cBOOOTHOE BJIa/ICHHE TEPMUHOJIOTHEH;
Ouetika 5 - YMEHHE BbICKa3bIBaTh U 00OCHOBAThH CBOM CYXKJICHUS IIPU OTBETE HAa KOH-
(oTHHHO) TPOJILHBIE BOIIPOCHI;
- YMEHHUE ONUCHIBATh (PU3NUECKHE 3aKOHBI, SIBJICHUS U MPOLIECCHI;
- YMEHHE NMPOBOJIUTH U OLIEHUBATh PE3yIbTaThl U3MEPEHUI;
- CIIOCOOHOCTH PelaTh 3aa4u.
- U3JI0)KEHHE MaTepuasa JIOTUYHO, TPaMOTHO;
- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;
Onenka 4 - OCO3HAHHOE MMPUMEHEHHUE TEOPETUUECKUX 3HAHUN JJIsl ONTMCaHus PU3nde-
(xopor110) CKHX 3aKOHOB, SIBJICHUI M MPOIIECCOB, PEUIeHHs] KOHKPETHBIX 3a/a4, Mpo-
BEJICHUS M OLIEHUBAHMS Pe3yJIbTaTOB M3MEPEHUIA, HO CoAepKaHue U popma
OTBETa UMEIOT OTJENIbHbIE HETOUHOCTH.
- U3TI0KEHHE MaTepHalia HeMOJIHO, HETIOCIIe10BaTEIbHO,
- HETOYHOCTH B ONPEJEICHUN TIOHATUH, B TPUMEHEHUN 3HAHU JUIsI omHca-
Ouetixa 3 HUS (PU3MYECKUX 3aKOHOB, SBJICHUN U MPOLECCOB, pelICHUs KOHKPETHBIX
3aJ1a4, MPOBEICHUS U OLIEHUBAHUS PE3YyIbTAaTOB U3MEPEHHUIA,
(YAOBIETBOPUTEIBLHO) .
- 3aTpyJHEHUSI B 000CHOBAaHUH CBOMX CYXJICHUII;
- 00Hapy’KMBaeTCsl HEAOCTATOYHO ITyOOKOE MOHMMAaHUE M3yUYEHHOTO Ma-
Tepuana.
- OTCYTCTBHE HEOOXOIMMBIX TEOPETUUECKUX 3HAHUIL; JOMYIIEHbI OMNOKN
B ONpECNCHUH TOHATHH M ONMUCAaHUM (U3NUYECKUX 3aKOHOB, SIBJICHUU U
Onenka 2 MPOLIECCOB, HCKAXKEH UX CMBICI, HE PEIIeHbI 33/1a4H, HE IPAaBUILHO OLEHU-

(HEyJOBIIETBOPUTENBHO)

BAIOTCS pE3yJIbTaThl U3MEPCHUIA;
- He3HaHHWE OCHOBHOTO Marepuayia y4eOHOH HpOrpaMMBl, JOIMYCKArOTCs
rpyObie ouIiOKH B U3JI0KEHUH.

HIxana

Kputepun oneHuBanus

OlLleHKa «3a4TEHO»

- U3TIOKEHHE MaTepHalia JIOTHIHO, TPAMOTHO;

- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;

- YMEHHUE BBICKa3bIBaTh U OOOCHOBATH CBOM CYXKICHHUS IPU OTBETE Ha

KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHUE ONHUCHIBATh (PU3NYECKHE 3aKOHBI, SIBJICHUS M ITPOIIECCHI;

- YMEHHE MPOBOJUTH U OIICHUBATH PE3yIbTaThl H3MEPEHUI;
- CIIOCOOHOCTH PeIIaTh NHKCHEPHBIE 33a4H (JIOIYCKAeTCs HAJTHMIUe Ma-
JIO3HAYUTEIHHBIX OMMOOK WM HEAOCTATOYHO TMOJTHOE PACKPBITHE CO-
Jep KaHue BOIPOCA MITM TOTPEIIHOCTh HEMPUHITUITHAIBLHOTO XapaKTepa
B OTBETE HA BOIPOCHI).

O1LeHKa «HE 3aUTEHO»

- OTCYTCTBHE HEOOXOIMMBIX TEOPETHUECKHX 3HAHHH; JIOIYIICHbI
OKMOKH B OINpPENEeNIeHUN TMOHATHI M ONMUCAaHUM (PU3HUECKUX 3aKOHOB,
SIBJICHUH ¥ ITPOLIECCOB, NCKAKEH UX CMBICH, HE PEIICHBI 3a[a4H, HE Tpa-
BUJIBHO OILICHUBAIOTCS PE3YJIbTaThl U3MEPEHUIA;

- He3HaHME OCHOBHOTO MaTepualia y4eOHOM MpOrpaMMBbl, JIOITyCKaIOTCS
rpyObie omIiOKH B U3JI0KEHUH.

4.1.3 TectupoBanue

TecTupoBaHue UCIIONB3YETCS AJIS OLIEHKH KauyeCTBa OCBOCHHMSI CTYIEHTOM 00pa30BaTEIbHOM MPo-
rpaMMbl TIO TeMaM WJIH pa3jielaM JUCHUIUIMHEL [lo pesynbraraMm 3adera CTYACHTY BBICTABIISICTCS
OLIEHKA «OTIUYHO», «XOPOIIO», «YJOBIETBOPUTEIHHO» HIIN «HEYAOBIECTBOPUTEILHO.
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O1LleHOYHBIE CPENCTBA

Kon n HaumeHoBa-

TectupoBanue HUE UHAUKATOpa
KOMIIETEHIINH
1. 1.YpaBHEHHE IIIOCKOW CHHYCOUIAIBHOM BOJHBI , PACIIPOCTPAHSIO- Na-1.011K-1

wmiicst Boois ocu OX, numeer suaé = 0,01sin(10°7 — 2x). [epuon (B
MC) PaB€H. ..
1)2
21
3)6.28-nipaB.oTBET
2. 714 TIOTIEPEYHON BOJIHBI CIIPABEIJIMBO YTBEPXKIE-
1. 4acTuIsl cpelbl KOJIeOII0TCS B HAIIPAaBIEHUU PACIIPOCTpaHe-
HUSI BOJIHBI
2. 4acTHIIBI Cpeabl KOJEOII0TCS B HAIIPABICHUSX, IEPIICHIUKY-
JISIPHO HAMPABIICHUIO PACTIPOCTPAHEHUS BOJIHBL.- MIPAB.OTBET
3. BoO3HHKHOBEHHE BOJHBI CBSI3aHO C AeOpMalMe CKaTHUs -
pacTsKEHUs
3.YpaBHEHUS ABUKEHUS MIPYKUHHOTO MasiTHUKA
dix | b dx  k__F

3 — X = —cgoswt
t moodt m FFL

ao maastqca mudhdhensormaam o T e

Asnsercsa nudpepeHaTbHBIM YPaBHEHUEM. . .
*  BBIHYX/ICHHUE KOJICOAHUS - TIPaB.OTBET
*  CBOOOJIHBIX 3aTyXalOINUX KOJICOAHNH
*  CBOOOJHBIX HE3aTyXaIOIINX KOJCOaHUI
4.YpaBHEHHUE IIOCKOW CHHYCOUIAIBHOM BOJHBI, pAaCIPOCTPAHSIO-
IIe¥cs BIOJIb ocH OX co ckopoctrio 500 M\c, UMeeT BH

_ - =, _
= 0.01 Slﬂ[l 0% — kox ). BosnHoBoe yncio k (B M™')

paBHO..
5

* 2 1paB.OTBET
e 05

e 19. Jlng nonepevyHON BOJIHBI CIIPABEIJINBO YTBEPKICHUE. . .
* BO3HHKHOBEHHE BOJHBI CBSI3aHO C eopMaliueii cokaTus — pac-
TSOKSHUS
*  Yacruipl cpenbl KoneOaI0TCs B HANPABJICHUH PacpoCTpaHe-
HHS BOJHBI
*  Yactuisl cpeapl KOIEOTIOTCS B HAMPABICHUSIX, TIEPIICHINKY-
JISIPHBIX HAIIPABJICHUIO PACCTOSIHUS BOIHBL.-IIPaB.OTBET
5.MarepuanbHas TOUYKa COBEpPIIAET TAPMOHUYECKOE KOJIeOaHUe C aM-
muTynon A=4cm u yacroroit v=2I"u. Eciau cmenienre ToO4ku B MO-
MEHT BpEMEHH, IPUHSATHIN 32 HAYaJIbHBINA, PABHO CBOEMY HaYaJIbHOMY
3HAYEHUIO, TO TOYKA KOJIEeOIeTCsS B COOTBETCTBUU C YPaBHEHHEM (B
cn...
e x=0,04 cos4nt-npas.omseem
o x=0,04 cosnt
o x=0,04 sinxt
o  x=0,04sin 4nt

Hcnonp3yer oc-
HOBHBIE 3aKOHBI
€CTECTBEHHOHAYY-
HBIX JUCLHUILIUH
JUISl pEeLIEHUs CTaH-
JApTHBIX 33724 B
COOTBETCTBUU C
HaIpPaBJICHHOCTHIO
npodeccruoHab-
HOU JIEATEIIbHOCTH

26



6.YpaBHEHHE IOCKOW CHHYCOMIATLHOM BOJIHBI, paCIIPOCTPAHSIO-
. . x
wmeiics Baoab ocu OX, umeer Bux & = 0,01sin10° (t— %). JmuHa

BOJIHBI (B M) PaBEH ....
* 3,14 npaB.oTBET
e 2
* 1000
7.YpaBHEHUE ABUKECHUS IIPY)KUHHOIO MAsTHUKA
2
ﬁ + &x =0
> m
aBIsieTca AU PepeHIINaTIbHBIM YPAaBHEHUEM. . .
*  cBOOOJIHO 3aTyXaroMIMX KoJIeOaHUI
*  cBOOOJHBIX HE3aTyXaIOUINX KOJeOaHuUil - TPaB.OTBET
*  BBIHYXJEHHBIX KOJICOaHHIA
8.MarepuanbpHasi TOUKa COBEpIIAET TAPMOHUYECKUE KOJICOAHUs C aM-
mutyaon A =4 cm u yactoroid v =2 I'u. Ecniu cMenieHue Touku B
MOMEHT BPEMEHH, MPUHATON 32 HaYaJIbHBIH, paBHO CBOEMY MaKCH-
MaJIbHOMY 3HaU€HHIO, TO TOYKa KOJIEOIeTCs B COOTBETCTBUH C ypaBHE-
aueMm (B CH) ...
e x=0.04 cos nt
e x=0.04 cos 4 nt-npas.omeem
e x=0.04sin4 zt
e x=0,04sin xt
9./1ns1 chepudeckoil BOJHBI CIIPaBEIMBO YTBEPKIACHUE . ...
* AMIUIKMTYa BOJIHBI OOPaTHO MPOMOPIHOHATbHA PACCTOSHUIO
JI0 UCTOYHUKA KoJjeOaHui (B HETIOTIIOMIAIOIIEH cpesie) —
MPaB.OTBET
* BosHOBBIE TOBEPXHOCTH UMEIOT BUJ MapaJlIeNbHBIX APYT
JIpYry IUIOCKOCTEN
*  AMIUIUTY/AQ BOJHBI HE 3aBUCUT OT PACCTOSIHUS 10 HICTOYHHUKA
Kosie0aHu (P YCIOBUH, YTO MOTJIOMIEHUEM CPEIbl MOKHO
npeHedpeys)
10.YpaBHeHue IBHKEHUS NPYKUHHOTO MasTHUKA

apisieTcsa AudepeHInaIbHbBIM YPaBHEHHEM. . ..
*  CcBOOOJHBIX 3aTyXalOIUX KoJeOaHuH
* cBOOOJHBIX HE3aTYXAIOMINX KOJICOaHMI
*  BBIHYXJICHHBIX KOJeOaHHI - TPaB.OTBET
11.YpaBHeHHE TIIOCKON CHHYCOUIaIbHOW BOJIHBI, PACIIPOCTPAHSIIO-

miercs Baosib ocu OX, uMeeT BUI =0,01 sin(10°t-2x). Jnuna
BOJIHBI ( B M) paBHa......
e 0,5
e 3,14-npaB.oTBET
e 2
12.MarepuanbpHasi TOYKa COBEpPIIAET TAPMOHUYECKHUE KOJICOaHUs C aM-
uTynoi A=4cm u yacroroit v=2 I'n. Eciu cMelieHne Touku B Mo-
MEHT BPEMEHH, IPUHATHIN 32 HaYaJIbHBIA, PaBHO HYJIIO, TO TOYKA KO-
ne0sercsi B COOTBETCTBHH ¢ ypaBHeHUeM (B CH).....
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e x=0,04 cos 4nt
e x=0,04 cos mt
e x=0,04 sin «t
e x=0,04 sin 4 ©t- npaB.oTBET

Kpurepuu onienku oTBera cryeHTa (Tad1.) TOBOASATCS 10 CBEICHUS CTYICHTOB JI0 Hadaja 3a4eTa.
PesynbTar TecTupoBaHusi OOBSABISIETCS CTYICHTY HETIOCPEICTBEHHO MOCIE €T0 CIAUH.

lkana Kputepuu onenuBanust
(% npaBUIBHBIX OTBETOB)
OrneHka 5 (OTJIMYHO) 80-100
Ouenka 4 (Xxopoiio) 70-79
Ouenka 3 (yIOBJIETBOPUTEIBHO) 50-69
Orenka 2 (HEeyI0BJIETBOPUTEIBHO) Menee 50

4.1.4. KonrponbHas padora

KonTponsHas pabota mpemycMoTpeHa it 3a04H0M (OpMBbI 00yUeHHS.

KonTpospHast paboTa OlEHUBACTCS KaK «3a4TCHO» UJTU «HE 3a4TCHO.
Kpurepuu orieHKr KOHTPOJIBHOM pabOTHI (Ta0J1.) TOBOAATCS 10 CBEJACHUS CTYJACHTOB Ha YCTAaHOBOY-
HoMt nekuuu. ConepikaHue, MOPSAO0K BBITIONHEHUS B TPeOOBaHUS K O(OPMIICHHUIO H3JI0KEHBI B METOIH-
YECKUX YKa3aHUAX K BBITIOJHEHUIO KOHTPOJIBHOM paboThl: . dusnka [IIEKTPOHHBINA pecypc] : METOI.
YKa3aHUsI 110 U3yYEHUIO JUCIHUILTAHBI U 3aJJaHue ISl KOHTPOJIBHOU paboThl CTYIEHTaM 3a0YHOTO OT-
JeseHust arpoHoMuueckoit crenranbHocT / cocT. C. C. benoycona ; KOxuo-Ypansckuit ['AY, UacTh-
TyT arposkosioruu .— Yenabunck: FOxuo-Ypansckuiit 'AY, 2017 .— 76 c. : Tabn. — C npuin. —
bubmuorp.: c. 74 (5 na3zs.) .— 1 MB .— Jloctym u3 nokansHO# cetrn MAD
: http://nb.sursau.ru:8080/localdocs/iae/ppm037.pdf .— Hoctyn u3 cetu Unrepuer

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

OreHka 0OBSABISETCS CTYIEHTY TOCIIE IPOBEPKHU KOHTPOJIBHOM paboTHI.

HIxanaa

Kpurtepumn oneHuBanusi

OlleHKA «3a4TEHO»

- CTYJICHT ITOJTHO YCBOMJI Y4eOHBIN MaTepua;

- IPOSIBJIIET HABBIKU aHaIM3a, 0000IEHNs, KPUTUUYECKOTO OCMBICIICHHUS
Y BOCIIPHUSTHUS HHPOPMAIIH;

- MaTepHal U3JI0KEH IPaMOTHO, B COOTBETCTBUH C 3a/laHUEM, TOUHO UC-
MOJIb3YETCs] TEPMUHOJIOTHS;

- IIOKa3aHO YMEHUE WIUTIOCTPUPOBATh TEOPETUUECKUE MOJIOKEHUS KOH-
KPETHBIMM [TPUMEPAMU, IPUMEHATh UX B HOBOW CUTYyalluy;

- MPOAEMOHCTPUPOBAaHA C(POPMUPOBAHHOCTh M YCTOMUMBOCTH KOMIIE-
TEHIMWA, YMEHHUI U HABBIKOB;

- MOTYT OBITh JIONYILEHBI OJHA-/IBE HETOYHOCTH MPHU OCBEIICHUU BTOPO-
CTENEHHBIX BOIIPOCOB;

- TpeGoBaHus K 0(hOPMIIEHUIO PaOOTHI COOTIOICHBI.

O1LieHKa «HE 3aYTCHO»

- HE PaCKpBITO OCHOBHOE COZIEpKaHKMe yUeOHOTO MaTepHaa;

- oOHapyXeHO HE3HaHWE WM HETOHMMaHHe OoyblIel Wi Hambosee
Ba)XKHOH YacTH y4eOHOTO MaTepuana;

- IOMYTIEHBI OTUOKY B OMPEICIICHUH IOHSATUH, TIPU HCTIOIb30BAHUHU TEP-
MUHOJIOTHH;

- He c(hOpPMUPOBAHBI KOMIIETEHITUH, OTCYTCTBYIOT COOTBETCTBYIOIIUE 3HA-
HUSI, YMCHUS ¥ HABBIKH,
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\ - TpeGoBaHus K 0ohopMIIeHHIO PaOOTHI HE COOTIONCHBI.

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

4.2.1. 3ader ¢ OIIEHKOU

3a4er ¢ OLEHKOM sBIsieTcs (POPMON OLIEHKH KayecTBAa OCBOCHHUSI 00yUaroIUMCsi OCHOBHOM Mpo-
(dheccroHaIbHON 00pa30BaTENIPHOM MPOTPAMMBI 0 paszjaeiiaM AUCIUIUINHBL [lo pesynapTaTtam 3adera
oOyuJarolemMycs BHICTABIISIETCSI OI[EHKA «3aYTEHO» WM «HE 3a4TEHO»; OLIEHKA «OTIIMYHO», «XOPOIIO»,
«YIOBIETBOPUTENBHO», «HEYOBJIETBOPUTEIHHO» B ciydyae Au(pPpepeHInpoBaHHOTO 3a4eTa.

3a4er ¢ OLEHKOW MPOBOJAMUTCS 110 OKOHYAHUHU YTECHUS JICKIIMH M BBINOJHEHHS JIAOOPATOPHBIX U
MPAKTUYECKUX 3aHATHI. 3aueT MPUHUMAETCS MPEnoaaBaTeIsiMH, MPOBOAMBIINMHU JIabOpaTOpPHBIE U
MPAKTUYECKHUE 3aHATHUS, WJIM YUTAIOUIMMU JICKIIUU 110 JAaHHOW AUCIHUIUIMHE. B ciyuae oTcyTcTBUS Be-
JYILIEro MpernoaaBaTeNs 3a4eT NPUHUMAETCS IPENoJaBaTeaeM, Ha3HAYEHHBIM PACTIOPSKEHUEM 3aBEY-
fotero kagenpoit. C pa3penieHus 3aBenyromero kadeapoit Ha 3aueTe MOXKET MPUCYTCTBOBAThH IPEIo-
naBaTelb Kadeapbl, MPUBICYEHHBIH 7151 TOMOIIM B IpUEME 3a4eTa.

[IpucyTcTBUE Ha 3aUeTe C OLIEHKOU MpemnoaBaTeNell ¢ Ipyrux kadeap 6e3 COOTBETCTBYIOIIETO
pacrnopsHKeHUsI peKTopa, MPOPEKTOopa Mo M BOCIUTATENBHON paboTe, 3aMeCTUTENs JUPEKTOpa UHCTH-
TyTa 10 yuyeOHOI paboTe He J0IMyCKaeTCs.

®dopma(bl) MPOBEECHUS 3a4€Ta C OLIEHKOU (ycmHublil onpoc no buiemam) Onpenesirores kadpe-
pOH M TOBOZSATCA A0 CBEJICHHs 0OyJaIOLINXCs B HAYaJle CeMecTpa.

Jlns mpoBeneHns 3a4era ¢ OLEHKOM BeAylUi NpernogaBaTelb HaKaHyHE TIOJy4aeT B CEKpeTapu-
aTe AUPEKTOpaTa 3a4€THO-3K3aMEHAI[MOHHYIO BEIOMOCTh, KOTOPAasi BO3BPAILAETCs B CEKPETApUaT 110CIIe
OKOHYAHUS MEPONPUATHUS B ACHb IIPOBEICHUS 3aUETA NN YTPOM CIIEIYIOIIErO JHS.

OO0yuaromuecs IpH SBKE Ha 3a4eT ¢ OIEHKOW 00s13aHbI UMETh MPHU ce0e 3aUeTHYI0 KHUXKKY, KO-
TOPYIO OHM MPENBSBIAIOT IPENOAABATEIIIO.

Bo Bpemst 3auera ¢ olLleHKOH 00ydaroiuecss MOryT MOJIb30BAaThCs € Pa3pelIeHUs BEAYIIETO Mpe-
noJiaBaTessl CIpaBOYHOM M HOPMATUBHOM JIUTEPAaTypOr, IPYTUMHU MTOCOOUSAMHU U TEXHUYECKHUMH CpeJI-
CTBaMH.

Bpewmst moaroToBKH OTBETa B yCTHOM (hopMe IpH cl1ade 3a4eTa JOHKHO COCTABIATh He MeHee 20
MUHYT (110 JKEJIaHWI0 00yYaroIIeTrocsi OTBET MOXKET OBITh TOCPOYHBIM). Bpems orBeta - He Gomnee 10
MUHYT.

[IpenogaBatento MpeaocTaBiseTcs MPaBo 3aJaBaTh 00YYAIOIIMMCS JOMOJIHUTEIbHBIE BOIIPOCHI
B paMKax MporpaMMbl TUCLHHUIUIUHBIL.

KauecTBeHHast OlleHKa «3aYT€HO», BHECEHHAs! B 3aYETHO-IK3aMEHALIMOHHYIO BEJJOMOCTb, SIBJIS-
eTcs Pe3yIbTaTOM YCIICIIHOTO YCBOGHUS Y4eOHOI0 MaTepHara.

Pe3ynprar 3adera ¢ OLIEHKOM B 3a4€THO-3K3aMEHAIIMOHHYIO BEJOMOCTH BBICTABIISIETCS B JICHb
MIPOBE/ICHUS 3aUeTa B IPUCYTCTBUU caMoro odyudaromierocs. [IpenogaBareny HECyT EPCOHATBHYIO OT-
BETCTBEHHOCTh 32 CBOEBPEMEHHOCTh M TOUYHOCTh BHECEHMS 3aIMCEN O pe3yJibTaTax MPOMEKYTOUHOU
aTTeCTalluU B 3a4ETHO-3K3aMEHALMOHHYIO BEJOMOCTb.

Ecnu oOyuaromuiicst SBUJICS Ha 3a4eT M OTKAa3aJcs 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-IK3aMEHALIMOHHOW BEJOMOCTH CJIOBAMH «HE SIBUJICSI».

Hapynienne TucuuIuiMHbl, CIUChIBAaHUE, UCTIOIb30BaHUE 00y4YalOIIMMUCS Hepa3pelIeHHbIX Te-
YATHBIX U PYKOIMCHBIX MaTepUAIOB, MOOUIIBHBIX Tee()OHOB, KOMMYHHKATOPOB, MJIAHIIETHBIX KOMITh-
I0TE€POB, HOYTOYKOB U IPYTHX BUIOB TUYHON KOMMYHHKAIIMOHHOM U KOMITBIOTEPHOU TEXHUKHU BO BpeMs
3ayeTa 3ampenieHo. B ciydae HapymieHus 3Toro TpeOoBaHU MPernoaaBaTeNb 00s3aH yIaIuTh 00ydaro-
LIErocs U3 ayJUTOPUH U IIPOCTABUTH EMY B BEJJOMOCTH OLIEHKY «HE 3a4TEHO».

29



OOyuaronmMcesi, He CAABIIMM 3a4eT B YCTAHOBJICHHBIE CPOKH IO YBaXXHUTEIbHON MPUYHHE, UH-
JTUBHTyaJIbHbIE CPOKH MPOBEJICHUS 3a4eTa ONPENEISIOTCS 3aMECTUTENEM AUPEKTOpa MHCTUTYTA IO
y4eOHO paboTe.

OO6yuaronuecs, UMEIONINE aKaJIeMUUYECKYI0 3aJJ0OJKEHHOCTh, CIIAI0T 3a4eT B CPOKH, OIpeiesie-
Mble YHUBepcuTeToM. MH(pOopMaIus o TMKBUIAINN 3aJ0JDKEHHOCTH OTMEYAETCsl B 9K3aMEHAIIHOHHOM
JIUCTE.

JlomyckaeTcsi ¢ pa3penieHus 3aMeCTUTENIEM AUPEKTOPa UHCTUTYTA 110 yueOHoi paboTe 1 1ocpoy-
Has cJja4ya 3a4eTa C 3alMChIO0 Pe3YyJIbTaTOB B SK3aMEHALMOHHBIH JIUCT.

WHBanuapl U auIa ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/10pOBbSl MOTYT CIaBaTh 3a4EThl B
CPOKH, YCTaHOBJICHHbIE WHIUBUIYaJIbHBIM YU€OHBIM IUIaHOM. MHBanuapl U auma ¢ orpaHuYEeHHBIMU
BO3MO>XHOCTSIMU 37J0POBbsI, UMEIOILIME HAPYILIEHUS OITOPHO-/IBUTaTENIbHOTO arlnapara, JOIyCKatTCs Ha
aTTECTAl[MOHHBIE UCIIBITAHUS B COITPOBOKIECHNUN ACCUCTEHTOB-COMPOBOKIAFOIINX.

[Ipouenypa npoBeneHUs TPOMEKYTOUHOM aTTECTAlUU ISl OCOOBIX ciiydaeB u3joxkeHa B «Ilo-
JIO)KEHUU O TEKYIIEeM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTecTaluu OOydaroluxcs 0
OIIOII 6akanaBpuara, criermanurera 1 Mmaructparypbel» @I'BOY BO IOxuOo-Ypansckuii AY.

Ne OneHouHble CpeACTBA Kon u HanmeHoBa-
JuddepeHIMpoBaHHBIN 3a4eT HUE UHAUKATOPa
KOMIIETEHINH
1 2 cemecTp Na-1.011K-1
I Mexannka (KHHeMaTHKA ¥ AMHAMHAKA) Hcnonszyer oc-
1. ITpeamer ¢puzuku. OOmmIas CTPYKTypa U 331a4u Kypca GU3UKUA. | HOBHBIC 3aKOHBI
2. PaBHOMEPHOE ¥ HEPABHOMEPHOE MPSIMOJIMHENHOE JBH)KEHUE €CTECTBEHHOHAYY-
U ero xapakTepucTuku. CpenHssi CKopocTb. MTHOBEHHAs CKO- HBIX TUCIHITINH
pOCTb. JUISL pellieHus CTaH-
3. PaBHOyCcKOpeHHOE nBuxkeHue. CpeaHee yckopeHrue. MrHOBEH- | JJapTHBIX 3a71a4 B
HOE YCKOpPEHUE. 00J1aCTH arpoHo-
4. KuneMartuka JIBUKEHUS 110 OKPYKHOCTH. MHH

5. 3axonsl Herorona. Macca u cunna. Bunel cun B npupoje u ux
MIPEICTABICHUE B MEXAHUKE.
6. JlunamMMKa BpalaTeIbHOTO IBUKEHUS TBEPIOTO TeIa(0OCHOB-
HOM 3aKOH TMHAMHKH BPAIATEIbHOIO JBUKEHUS, MOMEHT CHUJIbI,
MOMEHT UHEPLIMH, MOMEHT UMITYJIbCA)
7. IMniyibC 1 €ro CBA3b ¢ CHJIOW. 3aKOH COXPaHEHHS UMITYJIbCA.
8. Pabora u momHocTh. [loTeHIIMaNbHAsS U KUHETHYECKas SHEep-
TUsl.
9.CBs13b 3Hepruu u padboTsl. [IpeobpazoBanue sHeprun. 3aKoH
COXpAHEHUs SHEPIHH U €r0 3HaYCHUE.

II Mexannuyeckne K0J1e0aHUS M BOJIHBI
10. KonebarenbHble ABMKeHUA. ["apMOHUUYecKre KOJIeOaHus U
UX XapaKTepUCTUKU. MaTeMaTu4eCKui U IPYKUHHBIN MasiT-
Huku. Gopmyna 1ist meproaoB KOJIeOaHUMN.
11. TIpeBparienue 3Hepruu Mpu KoiedaTeIbHOM JIBUKEHUU. BbI-
HY>XJICHHBIC U CBOOOTHBIE KoJIeOaHus. Pe3oHaHc.
12. Pacnipenenenue konebanuii B yrpyroi cpene. [Ipomonbabie
Y TIOTIEPEYHBIE BOJIHBI. J[JTMHA BOJHBI U €€ CBA3b C IEPHOJIOM U
CKOPOCTBIO. 3BYKOBBIE BOJIHBI.

III MKT upeanbHoro raza. TepmoanHaMuka
13.Temnepatypa, €€ XapaKTepUCTUKH.
14 Crenienu cBoOobl. [TonHast KHHETHYECKAs] YHEPTHUSI MOJICKY L.
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15. YpaBuenne MenaeneeBa — Knanelipona u ero xapakrepu-
CTHKH.

16.9KcriepuMeHTaIbHBIE Ta30BbIC 3aKOHBI.

17. 1 3aKk0oH TepMOJUHAMHUKHU U €70 IPUMEHEHHUE K Pa3INYHbIMU-
30IPOLIECCaM.

18. AnnabaTtndeckoe pacumpenue raza. Pabora, copeprraemas
MIpU U3MEHEHHH 00bheMa rasa.

IVIaekTpocraruka
19. Dnexrpuszanus ten. 3akoH KynoHa. 3aKkoH cOXpaHEHUs 3JIeK-
TPUUYECKOT'0 3apsija.
20. Dnexrpuueckoe nosie. HanpsmeHHOCTh 3JIEKTPUUECKOTO
nosist. [IoToK BeKTOpa HAMPSKEHHOCTH 3J1. TIOJIA.
21. Teopema Octporpaackoro-I'aycca u ee npuMeHEHUE.
22. IIpoBOTHUKH U AUBJIEKTPUKHU B DJIEKTPUUECKOM IIOJIE.
23. PabGoTa mo mepemMenieHuto 3apsiia B SJIEKTPUIECKOM TOJIE.
[Torenuuan u pazHoOCTh NOTEHUUATIOB. CBS3b MEXK/y HAPSIKECH-
HOCTBIO U PA3HOCTBIO MOTEHIIUAJIOB.
24. OnextpoeMKocTb. KoHeHCaTOphl. DHEPrUs 3IEKTPUIECKOIO
OJISL.
V IlocTOSIHHBII 3JIeKTPHYECKH I TOK
25. Dnexkrpuueckuii Tok. Cuiia Toka. [InotHocTs TOKa. PazHoCTh
NOTEHIMANOB, HanpsbkeHnue, J/C.
26. IcTOYHMKY ITOCTOSTHHOTO TOKA, UX BUIEL.
27. 3akoH Oma 117151 yyacTKa ey U nojHou nenu. ConpoTusiie-
HUE ITPOBOJTHUKOB.
28. IlocnenoBaTenbHOE U MApAJIIEIbHOE COEAMHEHHUE TPOBOHU-
KOB.
29. PaboTa 1 MOIIIHOCTH TOKa. 3akoH JIkoyns - JIenna.
30. DyeKTpUUYECKUi TOK B ra3ax (caMOCTOSITeJIbHAs U HECAMO-
CTOSITEJIbHAs! TPOBOJUMOCTH, TUIIBI Pa3psIOB).
31. DaeKTpUYECKHA TOK B MOJTYTPOBOAHUKAX (COOCTBEHHAS U
MpUMECHAsi IPOBOAUMOCTH MOITYIIPOBOJIHUKOB).
32. DJIEKTPUUYECKUH TOK B paCTBOPaX U paciiiaBax 3JEKTPOJIH-
TOB (3aKoHbI Dapazes, ANEKTPOIN3 U €ro IPUMEHEHHUE).
VI Marnerusm
33. MarauTHoE€ 1oJjie, MarHuTHasl MHIYKLKsI, MarHUTHBIN MOTOK.
34. MarHuTHbI€ CBOMCTBA BEUIECTB. J[MamarueTusM, napaMarte-
TU3M U (peppOMarHeTu3M.
35. JleficTBME€ MarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM. 3aKOH
Awmrepa. 3akoH buo-Casappa-Jlamnaca.
36./leiicTBEe MarHUTHOTO TIOJISI HA ABIDKYIIHCS 3apsia. Cuma

Jlopenua.

37.SBneHne 3JIEKTPOMAarHuTHOM MHAYKIIMUA U CAMOMHIYKIIHH.
38. IIpunnun neiictBus Tpancopmaropa.
VII BoJiHOBBIE M1 KBAHTOBbIE CBOICTBA CBETA
39. Iudpakuus cera. JJudpakunonHas penerka.
40. Unarepdepennus ceeta. MeTObI MOTYyUYEHUS KOTEPEHTHBIX

BosiH. HTephepomerp MaiikenbcoHa.

41.1Monspuzanus cBeta. 3akoH bproctepa. 3akon Maioca.
42. ®otorddexT. 3akoHbl HoTodPPeKTa.
43, Jlanenue cBera. OnbITH JIeOenena.
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MEpHI).

44. OnpITHBIE 3aKOHBI U3Ty4YeHHs a0COTIOTHO YEPHOTO Teua (3a-
koH Creana-boabimana, 3akon Buna).

45. Cnextp uznyuenus Bogopoaa. Cnexkrpanbubie 1uanu (banb-
Mepa, Jlaiimana, [Tamena).

VIII AtomHas 1 sinepHast puznka
46. CBsI3b MEXIY KOPITYCKYJISIPHBIMU U BOJTHOBBIMU CBOWCTBaMH 4a-
ctul. Popmyina ne-bpoits.
47. EcrecTBEHHasl paluOaKTUBHOCTb.
48. PanqnoakTUBHOCTh. 3aKOH PaJIMOAKTUBHOTO pacraja.
49.Ctpoenue atoma Bogopoza. Teopus bopa.
50. ATomHoe€ s11po, ero crpoeHue. [IpoToHBI, HEUTPOHBI, U30TOTIBI.
51. MckyccTBeHHas paliOaKTUBHOCTD. S iepHbIE peakuu (IIpu-

[IIkana 1 KpUTEpUU OLIEHUBAHMS OTBETA 00YYAIOIIETrOCs MPeICTaBICHbI B TAOIHULIE.

Ixana

Kpurtepuu onenunBanus

OlLeHKa «3a4TEHO»

3HaHUE MPOrPAMMHOr0O MaTepHalia, yCBOEHUE OCHOBHOW M JTOMOJHUTEIb-
HOU JINTEPATYPBI, PEKOMEHAOBAHHOW IPOrPaMMON JUCUUTUIUHBI, IPABUIIb-
HOE pelIeHre 3a/1aut (JOMyCKaeTCsl HaTMYhe MaJl03HAUUTEIbHBIX OUIMO0K
WJIY HEJJOCTATOYHO IIOJIHOE PACKPBITHE COAEPKAHUE BOIIPOCA, UIIU ITOTPELL-
HOCTbh HENIPUHIUIIUAIBHOTO XapaKkTepa B OTBETE HA BOIPOCHI).
JIOTIOJTHUTENBHBIM YCIOBUEM IIOJYyYEHHs OLIEHKHU «3a4TE€HO» MOTYT CTaTh
XOpOIIKE MMOKA3aTENN B XO/€ MPOBEAECHUS TEKYLIEr0 KOHTPOJIS U CUCTEMA-
TUYECKas akTUBHas paboTa Ha yUeOHBIX 3aHATHUSIX.

O1eHKa «HE 3aUTEHO»

mpoOesbl B 3HAHUSIX OCHOBHOTO MPOTPaMMHOTO MaTepuana, MPUHIUIHU-
QJIbHBIE OMIMOKY MPHU OTBETE HA BOMPOCHI.

Ikaja Kpurepun oueHnBanns
- 00yyJaromuics MOJTHO YCBOWII YUSOHBIN MaTepHal;
- IOKa3bIBA€T 3HAHNE OCHOBHBIX IMOHATUHN TUCUUILUIMHBI, TPAMOTHO I10JIb-
3yeTcsl TEpPMUHOJIOTUEH;
- IPOSIBIISICT yMEHHE aHAJTM3UPOBaTh U 00001aTh HH(OPMAIINIO, HABBIKU
CBSI3HOTO OINKCAHUs SIBJICHUN U IIPOLECCOB;
Ouenka 5 - ACMOHCTPUPYET yMEHUE M31araTh Marepual OIpeEIIEHHON JIoTnye-
(oTIHHHO) CKOM MOCJIEI0BATEIbHOCTH;
- IOKa3bIBAa€T YMEHNE WTIOCTPUPOBATh TEOPETUUECKHE TIOJIOKEHHSI KOH-
KpPETHBIMU ITPUMEPaMHU;
- IEMOHCTPUPYET CHOPMUPOBAHHOCTH M YCTOMYUBOCTH 3HAHUHN, YMEHUI
Y HaBBIKOB;
- MOTYT OBITh JIOMYIICHBI OHA—BE HETOYHOCTH MPHU OCBEIIEHHH BTOPO-
CTEMEHHBIX BOIIPOCOB.
- OTBET yAOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSAM Ha OLICHKY «5», HO TIPH
Oueixa 4 3TOM MMEET MECTO OJIUH U3 HEAOCTaTKOB:
(xopoto) - B YCBOCHHMH y4eOHOT0 MaTepHaa JIOMyIieHbl IpoOebl, He NCKa3UBIINE

COACPKAHUEC OTBETA,

- B U3JIOKCHUU MATCpHrajia JONYIICHBI HC3HAYUTCIbHBIC HCTOYHOCTH.
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Onenka 3
(YAOBIETBOPUTENIBHO)

- 3HaHHUE OCHOBHOT'O ITPOrpaMMHOI0 MaTepuajia B MUHUMAaJIbHOM 00BbeEMeE,
HOTPEMIHOCTH HENPUHIUIINAIBHOIO XapaKTepa B OTBETE HA K3aMEHE: He-
IIOJIHO MJIM HEIOCJIENO0BATEIbHO PACKPBITO COAEP)KaHUE MaTepHuala, HO
MOKa3aHo 00I1ee MOHUMAaHUE BOIIPOCOB;

- UMEJIUCh 3aTPYJHEHMs WIN JOMMYLIEHbI OIUOKHU B ONpPEICIICHUH MOHSI-
TUH, UCIOJIb30BAaHUN TEPMHUHOJIOTUH, ONMCAHUU SBJIEHUN U IPOLECCOB,
MCIIPABJICHHBIE ITOCIIE HABOALINX BOIIPOCOB;

- BBISIBJICHA HEAOCTATOYHAs! C(POPMHUPOBAHHOCTD 3HAHUH, YMEHHI 1 HaBbI-
KOB, 00Oy4arouuiics He MOXKET IPUMEHUTh TEOPUIO B HOBOM CUTYaIMH.

OrneHka 2
(HEyJOBJIETBOPUTENBHO)

- IpoOeIbl B 3HAHUSAX OCHOBHOTO POTPAMMHOTO MaTepualia, MPUHIIHITH-
QJIbHBIC OITMOKH TP OTBETE Ha BOIIPOCHI;

- oOHapy»XeHO He3HAHKE WIIM HeITOHUMAaHKEe O0JbIIeH Ui Hauboee Bak-
HOU YacTu y4eOHOTro MaTepuana;

- IOTYIICHBI OMIUOKY B ONIPEICIICHUH TIOHATUH, TIPU UCIIOIh30BAaHUH TEP-
MHUHOJIOTHH, B OTIMCAHWH SIBJICHUH U MPOIIECCOB, KOTOPBIE HE UCIIPABIICHBI
MOCJIe HECKOJIBKUX HAaBOISAIINX BOIIPOCOB;

- He c(OPMHUPOBAHBI KOMIIETEHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HA-
HUS, YMEHUS Y HABBIKH.

4.2.2 Dx3aMmeH

He npenycmoTpeH y4eOHBIM TJIAHOM.
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JUCT PETUCTPAIIMU U3MEHEHUI

Howmep
u3-
MeHe-
HUA

Howmepa nucros
3aMEHEH- AHHYJIUPO-
HOBBIX
HBIX BaH-HBIX

OcHoBaHue JUIST BHECEHUS N3MEHECHUHN

IToamuce

Pacmmd-
POBKa MoA-
nucu

Jlata BHECe-
HHS U3MEHE-
HUA
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