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AHHOTAIUSA
padoueil mporpamMmbl yueOHoi nucuuiuinabl 51.0.08 «®U3UKA»
JJIS IOATOTOBKH O0akajaBpoB no HanpasjaeHuio 05.03.06 «Ixonorust u
NMPHUPOI0N0JIb30BAHUE), HANIPABJIEHHOCTH «ATPO3KOJIOTUs U IKOJIOTHYECKH
0e3o0macHasi NPOAYKIMSA», «IKOJOTHA U YCTOMYNBOE MPUPOIONO0Ib30BAHHE)

Heab ocBOeHUsI AUCHUIJIMHBI:

— HU3y4YEHHE OCHOBHBIX (DU3UYECKUX SIBJICHUM;

— oBlaJieHue (PyHIaMEHTaJbHBIMU TMOHATUAMM, 3aKOHAMH U TEOPHUIMU
KJIACCUYECKOH M COBPEMEHHOW (DM3MKU, METOJaMH (PU3NYECKOTO HCCIICIOBaHUS,
HABBIKAMH HCIIOJIb30BAHUS H3MEPUTENIBHBIX IPUOOPOB, B TOM YHCIIE HU(PPOBBIX;

— (opMHpOBaHHE CHOCOOHOCTH MPUMEHATh (U3UUECKUE 3HAHUS, METOJbI
MaTEMaTHUYECKOT0 aHaJIM3a U MOJICIMPOBAHUS B MPOPECCUOHAIBHOMN 1€ATEIbHOCTH.

MecTro aMCUMIVIMHBI B Y4eOHOM IUIaHe: JUCLHUIUIMHA BKJIIOYCHA
B 00s3aTeNbHYI0 YacTh Yy4eOHOTrO IUIaHa IO HANpaBIEHUIO IOATOTOBKHU
05.03.06 DOkosoruss U IPUPOIOIIOIB30BAHUE, HANPABICHHOCTH «ATPOIKOJIOTHS H
DKOJIOTUYECKHU Oe3omnacHas POAYKLIUAY, «JKOJIIOTMSI U YCTOMYMBOE
IPUPOAOTIOIB30BAHUE.

TpeGoBanuss K pe3yabTaTaM OCBOCHHMS [IMCUMIUIMHBI: B pE3yJbTaTe
OCBOEHUSl JTUCLUIUIMHBI (OPMHUPYIOTCS CIEAYIOIINE KOMIETEHUUU (MHAUKATOPHI
chopmupoBannocty komrereHun): OITK-1 (OI1K-1.1), OITK-3 (OITK-3.2).

Kpartkoe coaep:kaHue JAMCHUIIMHBI: OCHOBBI KJIACCUYECKOM MEXaHUKH,
TEPMOJMHAMHMKA M MOJEKyJsipHas (U3uKa, KIacCuyeckas dJIEKTPOJUHAMUKA,
BOJIHOBAsI OINTHKA, 3JIEMEHThI KBAHTOBON (PU3HKHU.

O0mas TpynoeMkocTh gucuuiuiuabi: 108 yacos / 3 3au. en.

IIpoMekyTOYHBII KOHTPOJIB: | cemecTp — 3K3aMeH.



1. Lenu ocBoOeHUS TUCHMIINHBI

LenssmMu ocBoeHUST AUCHUILTUHBI «DU3UKa SBISAIOTCS:

— HU3y4YEHHE OCHOBHBIX (DU3UYECKUX SIBJICHUM;

— oBlageHue (PyHIaMCHTAIbHBIMU TIOHSATHUSMH, 3aKOHAMH U TEOPHIMHU
KJIACCUYECKOW W COBPEMEHHOW (U3WKH, METOJaMH (PU3NYECKOTO HCCIICIOBAHMS,
HABBIKAMH MCTIOJIB30BAHUS U3MEPUTENIBHBIX MPUOOPOB, B TOM YHCIIE TU(DPOBBIX;

— (opMHUpOBaHUE CHOCOOHOCTH MPUMEHATH (U3UUYECKUE 3HAHUS, METOJbI
MaTEeMaTHYECKOT0 aHaJIn3a U MOJICTUPOBAHUS B MPOPECCHOHATBHOMN AEITEIbHOCTH.

2. MecTO IMCHUILUIMHBI B y4e0HOM mpouecce

JucrummHa  «®u3nukay OTHOCUTCS K 00s3aTENhbHOM YacTH JIUCIHIUIAH
yueOHoro rtuiana. JlucummimHa «®duszmka» peamuszyeTrcsi B COOTBETCTBUU
c tpedoBanusamu OI'OC Ne 894 ot 07.08.2020, mpodeccuoHaIbHBIX CTaHIAPTOB
15.004 «Cnemuanuct 10O BOJHBIM OHWOpecypcaM U akBakyibType», 26.008
«Crrerimannuct B 00J1aCTH dKOJIOTHYECKHX OmorexHojioruity, 40.117 «Choemuanuct
M0 dKoJIOTH4YecKor Oe3omacHocTd (B mpoMbliiiuieHHOCTH)», OIIOIT BO u YuebHoro
miana no HarmpasyieHuo 05.03.06 Dxonorus 1 Npupoa0NOIb30BaAHHUE.

HucunminHa «®u3ukay SBISETCS OCHOBOIOJAraromen Juisi HU3ydeHus
CJEAYIOIINX JVCLMIUIVH: «MeTtoibt AKOJIOTHYECKUX HCCIIEIOBAHUID;
«Menunopanusy; «Yuenue 00 armocdepey; «Yuenue o ruapochepe» u np. 3HaHUS U
yYMEHUS, TTOJIyYeHHBIE B Kypce JIa0OpaTOpHBIX paboT, B JaldbHEHIIEM MPUMEHSIOTCS
B HayyHO-UCCIefoBaTeabcko padore. Jucuumiuna «®duzukay Ha€T 1eabHOE
MPECTABICHUE O 3aKOHAX OKPYKAIOUIEr0 MHpa B WX E€IUHCTBE U B3aUMOCBSI3H,
BOOpY’KaeT OakajlaBpoB HEOOXOAUMBIMU 3HAHUSMM JJI PEIICHUS HAy4HO-
TEXHUUYECKHUX 3aJ]1a4 B TEOPETUUECKUX U MPUKIIAIHBIX aCIeKTax.

PabGouass mporpamma aucturuinHbl «®uU3KKa» S WHBAIWIOB W JIUIL
C OrpaHUYECHHBIMH BO3MOXKHOCTSIMU 3JI0pPOBbSl pa3pabaThIBAeTCs WHIWBUIYAIBHO
C y4€TOM OCOOCHHOCTEH TCUXO(PU3NYECKOTO Ppa3BUTUSA, HWHAUBUIYaTbHBIX
BO3MOXXHOCTEH M COCTOSIHUS 3[I0POBbS TAKUX O0YYaIOIIUXCS.

3. IlepeueHb MIAHMPYEMBbIX Pe3yJIbTATOB 00yUEeHHUS O AUCIUILINHE,
COOTHECEHHBIX € IVIAHUPYEMbIMHU Pe3yJIbTATAMU 0CBOEHMSI 00pa30BaTeILHOM
NMPOrpaMMblI

OOpaszoBaTenbHbIC PE3yJbTAaThl OCBOCHUSA JUCIUIUIHHBI  OOYYarOIIMCS,
npecTaBlieHbl B Tabmuie 1.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

9KOJIOTHYECKHUX
WCCIICTOBAHUM JIJIsl pEIICHUS
3a/1a4 MpoeCcCHOHATIBHON
nesitensHOCTH OITK

METOJIaMU JIabOpaTOPHBIX
9KOJIOTUYECKUX
HCCIICIOBAHUM, aKTUBHO
UCTIOJIb3yEMBIX JUIS
pereHus 3a1aq
npodeccnoHanbHOM
NeSITeTbHOCTH -

" aHalin3a, TCOpUro
MOTrpeIIHOCTU H3MepeHHI>i,
OCHOBHBIC METO/IbI
BKCHepHMCHTaHLHOﬁ (1)H3I/IKI/I

npudopamMu, B TOM
qucie HUppoBbIMHY,
U3MEpSATh U
paccuuThIBaTh
3HaYeHUS PUINYECKUX
BEJINYMH,
XapaKTepU3YIOIINX
pa3IM4YHbIE IPOLIECCHI
B 00JIaCTH SKOJIOTUU U
IIPUPOIONOJIB30BaHUS

No Kon Copnepxanue e B pe3ynbrare u3ydyeHus yaeOHONW AMCHUINIMHBI 00YYarOIUecs JOKHBIL:
KOMIIETE KOMITETEHINH "
n/n . KOMIIETEHIIHH 3HATh YMETh BJIAJICTh
HIIUH (v €€ gacTH)

1. |OIIK-1 |Cnocoben npuMeEHSTH OIlIK-1.1 OCHOBHBIE ITIOHATHS, 3aKOHBI | AHAIM3UPOBATH U METOAMKOH peLICHUs
0a30Bble 3HAHUS 3HaTh (pyH/JAaMEHTAJIbHbIE | M MOJEIN MEXaHUKH, HIPUMEHSATH (PU3HUKO- IPOCTEHIINX (PU3HKO-
byHIaMEHTATBHBIX pa3ziensl eCTeCTBEHHO- CTaTUCTHYECKOW QUBUKU U | TEXHUYECKYIO TEXHUYECKHX 3a/1a4
pasziesnoB Hayk o 3emJe, HAy4YHOI'O U TEPMOJIMHAMUKH, UHpOPMaLIHIO B 00JIaCTH 3KOJIOTUU U
€CTeCTBEHHO-HAYYHOTO U MaTEeMaTHYECKOTO LIUKJIOB, |3JIEKTPHYECTBA U B 00JIACTH SKOJIOTUU M | TIPUPO/IOTIONH30BAHUS
MaTeMaTHYECKOro UKJIOB | HUCIOJb3yeMble IIPU MarHeTu3Ma, TEOpHH IPUPOJONOIB30BAHUS
IpY PEUICHNH 337134 B peleHnn 3a1a49 B 00JIacTH | KosieOaHMid U BOJIH,
00J1aCTH 3KOJIOTHUHU U 9KOJIOTUH U KBAHTOBOHM (PM3MKH, AaTOMHON
PUPOIONIOIB30BAHUS MIPUPOIOTIONE30BAHUS U siIepHOH pr3uKw,

UCIOJIb3yeMble /TS peIIeHUs
3aja4 B 00JIaCTH KOJIOTUH U
IPUPOJIONIOIB30BAHHUS

2. |OIIK-3 |CrocobeH mpuMeHSThH OIIK-3.2 METOJUKY MPOBEACHUS M10JIb30BATHCS HaBbIKaMU padOTHI €

0a30Bble METO/bI Brnanets 6azoBeIMU (bU3NYECKUX SKCIIEPUMEHTOB | U3MEPUTENbHBIMU U3MEPUTENbHBIMU

npudopaMu, B TOM
qucie HuppoBbIMHY,
METOJIaMU OLIEHKH
I1apaMeTpoB
COCTOSIHUS TIPOLIECCOB
B 00JIaCTH 3KOJIOTUU U
MIPUPOIONOIB30BAHUS




4. CTpyKTYypa M coepsKaHNe U CHUTLTHHbI

4.1 Pacnpeneﬂenne prHOéMKOCTI/I JAUCHHUIIJIMHBI 110 BUAAM paﬁoT mo cemMecTrpam

Jlucuurnaa  u3y4yaercss B MEPBOM  CEMECTE.

O6miast  TpygoEMKOCTD

JUCHUIUIMHBI cocTaBiseT 3 3a4. ef. (108 wacoB), ux pacnpenenaeHue no BujgaM padoT

MpeCTaBJICHO B Ta0OuIIe 2.

Tabmuma 2

PacnpenesieHue Tpy10€MKOCTH TMCUMILIMHBI 10 BUIaM padoT

Bua yueOHo# padboThl

Tpynoémkoctp, yac.

Cemectp 1
OO6mas Tpy10EMKOCTh JUCIUTUINHBI IO Y4eOHOMY IIJIaHy 108
1. KonrakTHas pa6ora: 52,4
AyautopHasi pabora 52,4
8 MoMm uucue:
nexyuu (J1) 16
npaxmuyeckue 3anamus (113) 18
nabopamopnvle pabomut (JIP) 16
KOHCYIbMayuu nepeo dK3aMeHOM 2
KOHMAaKmHas paboma Ha npomexcymourom konmpone (KPA) 0,4
2. CamocrosiTeabnas padora (CPC) 55,6
KOHMpOIbHAsl paboma 4
camocmosmenvHoe uzyuenue paz0enos, Camono020mosKa 27
(npopabomka u nOMopeHue JeKYUOHHO20 MaAmMepuala U Mamepuaid
VUeOHUKO8 U YUeOHbIX NOCOOULL, NOO20MOBKA K IADOPAMOPHbIM U
NPAKMUYECKUM 3AHAMUIM, KOJLIOKGUYMAaM U m.o.)
Iloozomoska k sK3ameHy (KoHmpoib) 24,6
Byt mpoMekyTOYHOT0 KOHTPOJIS: DK3aMeH
4.2 ConepxaHue TUCIHIIMH
Tabmuma 3
TemaTuyeckuil IJIaH y4eOHOM IUCHUIINHBI
AynuTopHas padora Bueayauro
Ha';rf:;:ﬁi‘:;e(pam”?“ MYEM | Beero | JI | I3/C | JIP | IKP | puas
YKPYHEHHO) padora CP
Pasnen 1 «MexaHuka» 24 4 4 4 12
Paznen 2 «KoneGaHust 1 BOTHBI» 8 2 6
Paznen 3 «MonekynspHas ¢pusuka u 14 2 2 4 6
TEPMOTMTHAMIKA)
Pa3znen 4 «OnekTpudecTBo» 14 2 2 2 8
Pasnen 5 «Margetusmy 14 2 2 2 8
Pasnen 6 «Ontuka» 14 2 2 2 8
Paznen 7 «KBantoBas uznka 17,6 2 6 2 7,6
KOHCYIbmayuu nepeo dK3aMeHOM 2 2
KOHMAaKmHuas paboma Ha 0,4 0,4
npomesxcymournom koumpone (KPA)
Bcero 3a 1 cemectp 108 16 18 16 2,4 55,6
HWroro mo gucuuiinHe 108 16 18 16 2,4 55,6




Pa3zgen 1 «Puznyeckre OCHOBBI MEXAHUKI)

Tema 1 «KKunemaTtuka»

[Tpenmer ¢duszuku. Metoasl gusuyeckoro uccienoBanus. Ponb Gu3MKU B pa3BUTUU TEXHUKH U
BIUSHUE TEXHUKM Ha pa3BuUTHEe (Pu3MKU. MexaHuWueckoe ABM)KEHHE Kak mpocTteifmas ¢dopma
JnBwxeHus matepun. Kiaccuueckas mexanuka. IIpocTpaHcTBO U BpeMsl B KJIACCUYECKON MEXaHUKE.
Ousnueckue moaenu. Kunemarnueckoe onucanue IBUKEHUS] TOUKH. CKOPOCTh M YCKOPEHHE MpPU
KpUBOJMHEHHOM JBIKeHHU. HopmanbHOe U KacarelbHOE (TaHIEHIMAIbHOE) YCKOPEHHS.
JIBr>KEHHE TOYKU MO OKPYKHOCTU. BEKTOpHI yriioBOM CKOPOCTH M YIioBOro yckopenwusi. CBsi3b
JIMHEHHBIX CKOPOCTEN U YCKOPEHUH € YIIIOBBIMU CKOPOCTSIMU U YCKOPEHUSAMU.

Tema 2 «/{lunamuka

Hunamuka. Mexannueckaa cucrtema. Cuna. Macca u ummnynbsc. CoBpeMeHHasi TPaKTOBKa 3aKOHOB
Hprotona. Cunbl B MexaHuke. MMIynbCc CHUCTEMBl MaTEpHAIbHBIX TOYEK. 3aKOH COXPaHEHHUS
umnynsca. O6o0mennas ¢opmymnupoBka |l 3akona HproToHa. 3aKOH BCEMHPHOTO TATOTEHUS.
LleHTp Macc MEXaHMYECKON CUCTEMBI, 3aKOH JABUKEHUS LIEHTpa Macc. /[BH>keHHe Tell ¢ IepeMEHHOM
MAaCCOHM.

Tema 3 «Dueprus»

DHeprus Kak yHUBEpCallbHAs Mepa Pa3IMIHbIX (OPM IBHKCHHS U B3aUMOJeicTBUs. PaboTa CchIIbL.
KoncepBaTuBHBIE 1 HEKOHCEPBATUBHBIE CUJIbl. MOIHOCTh. KuHeTHueckas sHeprus MEXaHu4eCKOM
cucreMsl. [loTeHManbHast 3Heprusi. 3aKOH COXPAHEHUsS SHEPTUU B MEXaHUKE. Y Aaphbl.

Tema 4 «/luHamMuKa BpalaTeaIbHOTO ABUKECHUS»

Mowment wunepuuu. Teopema IlreliHepa. MomeHT cuibl. OCHOBHOE YpaBHEHHUE JUHAMUKHU
BpallaTeJIbHOrO JBUKEHUS TBEpJOro Tena. KuHeTtndeckas sHeprusi Bpallarolerocss U KaTsauerocs
TBepaoro Tena. PaboTa npu BpamaTebHOM JIBHXKCHHUH.

Tema 5 «KMOMEHT UMITYJIbCA»

MoMeHT uUMIyJibca MaTepUATbHOM TOYKH, MEXAaHWYECKOW CHCTEMBI W Tella. 3aKOH COXpaHEHUS
MoOMeHTa uMnyibca. OCHOBHOE ypaBHEHUE IMHAMHUKHU BPAIIATeIbHOTO ABUKEHUS TBEPJIOTO Teja B
0000111eHHOM BH/IE.

Tema 6 «Jlegopmariuist TBEpOTO TEIA»

Hedopmarus B TBepaom tene. 3akoH ['yka. Koaddunuent [lyaccona. Jluarpamma pactsskeHusl.
Tema 7 «MexaHuKa KUIKOCTEN U Ta30B)

['unpocraTika Hec)KUMaeMo kuaKocTH. JlaBnenue cronba xuakoctu. Cuna Apxumena. Y cnoBus
miaBaHus Ten. CTalMoOHapHOE TEYeHUE HICATBHOM >KHIKOCTH. YPaBHEHHE HEPa3phIBHOCTH.
VpaBuenue bepnymnu. Bsskocts xkuakoctu. Pexumbl Teuenus. Yucno PeiliHonbaca. Metopasl
ONpeaeseHUs BI3KOCTH.

Paznen 2 «KonebGaHus U BOJTHBI

Tema 1 «['apmoHnUeckue KoeOaHus»

Knaccugukarus xonebanuil. YpaBHEeHHE TapMOHUYECKUX KoseOaHU. MexaHndyeckue KojiebaHusl.
Ouneprust xonebanuil. [uddepennmanbHoe ypaBHEHHE TapMOHHYECKUX KojeOaHMid. MasTHUKH.

CBobOoHbIe 3aTyXxaromue konedanus. BeiHyx1eHHbIe KojeOanus. PezoHaHc.

Tema 2 «BonHbD)

BomnoBoe aBmwkenue. [1nockas rapmMoHuveckast BoyHa. J[JIHA BOJHBI, BOJTHOBOE 4HCIIO, (ha3oBas
CKOpPOCTbh. YPaBHEHHE BOJIHBI.

Pasznea 3 «MosekyagapHas GU3NKa U TEPMOIUHAMUKA

Tema 1 «MonekynsipHO-KUHETHYECKAsT TEOPUS»



CraTUCTHUECKUI U TepMOIII/IHaMI/I‘-IeCKI/Iﬁ METOAbI HCCICOOBAaHUA. OcHoBHOE YpaBHCHHC
MOJICKYJISIPHO-KHHETHYECKOW TEOpUHM HICaNbHBIX ra3oB. TemmeparypHas 1mikana Llenscus u
KenbBuHa. CpefiHsis KUHETHYECKAs SHEPrHsi MOJIEKYJI. MOJEKYIIPHO-KHHETHYECKOE TOJKOBAHHE
aOcosroTHOM  Temmepatypbl. Pacmpenenenne MakcBemia  MOJEKYJd — HACAIBHOIO — rasa.
Pacnpenencuue Bonbigmana u Oapomerpudeckas (opmyna. CpenHee 4YHUCIO CTOJKHOBCHHH M
CpenHsis JJInHA CBOOOHOTO TIpodera.

Tema 2 «TepmoanHaMuka»

TepmoanHamMuueckue napameTpbl. TepMOAMHAMHUYECKOE pPAaBHOBECHE M IIpoliecC. Y pPaBHEHHUE
COCTOSTHUSI HealbHOTO Tra3a. M3omponeccel. IlepBoe Hawamo tepmoamHamuku. Pabora rasa.
TemooOMeH, KOJIMYECTBO TEIUIOTHl. BHYTpeHHssi sHeprus ujeanbHOro rasa. Yuciao creneHei
cBoOoabl. [IpuMeHenne nepBoro Hayajia TePMOJUHAMUKY K H30Ipoleccam. AanabaTHbli mporecc.
Temnoemkocts. YpaBHenue Maiiepa. Koapdunuent Ilyaccona. Ilomutponusiii nponecc. LIukibl.
Tepmuueckuii KITJ] nukna. TernoBsle aBUTaTeNy, X0u0AuiabHble MaluHbl. Teopema Kapno. Hukn
Kapao u ero kx.m.a. Bropoe nauwamo tepmomuHamuku. OOpatumble W HEOOpATHMBIE TPOIECCHI.
Ourtponusa. HepaBenctBo Kitaysmyca. OmnpenerneHue SHTPONMKM DPABHOBECHOM CHUCTEMBI uepe3
TEPMOJIMHAMUYECKYIO BEPOSATHOCTh Makpocuctembl. Teopema Hepucra-Ilnanka. Cunsl u
IIOTECHUMAIbHAS JHEPIHUsl MEXMOJIEKYJSIPHOTO B3aMMOJACHCTBUA. YpaBHeHHMEe BaH-nep-Baansca.
N3otepmbl Ban-aep-Baanbca u skciepuMeHTalIbHbIE U30TEPMBI.

Tema 3 «SIBieHus nepeHoca»

SBnenue nepenoca. uddysus, TemnonpoBoAHOCTb, BHYTPEHHEE TPEHUE.

Pa3nes 4 «D1eKTpuuecTBOY
Tema 1 «OCHOBBI AIEKTPOCTATUKI

DNeKTpUUYecKHe 3apsibl. 3aKOH coxpaHeHus 3apsaoB. B3aumopeiictBue 3apsnoB. 3akon Kymona.
DNEeKTPOCTaTUUECKOE T0JIE, €r0 XapaKTePUCTUKHU. DKBUIIOTEHIMAIbHbIE TTOBEPXHOCTH U CHUJIOBBIE
JUHUM  JIeKTpocTatnyeckoro mnoisd. [lpuHnun cynepno3unuu noned. Ilotok  Bekropa
HaNpsHKEHHOCTU 3JIeKTpocTatndeckoro nois. Teopema I'aycca (quist Bakyyma). IloTeHumanbHbIi
XapakTep 3JekTpocraTuueckoro nois. [lonstue nmoreHuuana. Pacuer paboThl pH mepeMeneHun
3apsga B OJEKTpocTaThyeckoMm mone. Llupkymsiuus Bekropa E 3IIEKTPOCTaTUYECKOTO TOJIS.
OnpeneneHue pa3HOCTH MOTEHLMANIOB B 3JIEKTPOCTaTHYECKOM Mosie. CBsA3b HANpSHKEHHOCTU H
noteHuuana. ['paguenT noreHuuana.

Tema 2 «ITpoBOHUKY B DJIEKTPUUECKOM I10OJIE

[IpOBOJHMKM B 3JIEKTPOCTATUYECKOM TIojie. PaBHOBecHe 3apsajioB B HPOBOJHUKE. EMKOCTH
NPOBOJAHMKOB U  KOoHAeHcaTopoB. CoequHEeHHs KOHJEHCATOPOB. OHEprusi 3apsHKEHHOTO
KOHJIeHCAaTopa. DHEPTus JEKTPOCTaTHIECKOro 1nosisi. O0beMHas IITOTHOCTh SHEPTUH TTOJIS.

Tema 3 «/IMdIEKTPUKHU B JIEKTPUUECKOM I10JIEN

Tuns! nuanexTpukos. [loxsgpuszanms AMIIEKTPUKOB U €€ BUABL. [101Ipru30BaHHOCTD IUAIEKTPUKOB.
JusnexkTpuyeckas BOCIPUUMYHMBOCTE MU INPOHMIIAEMOCTb. BEKTOp 3JIEKTPUUECKOrO CMELIEHUS.
CBoOoanHbIe U CBs3aHHBIC 3apsnbl. Teopema ['aycca mist monst B audiieKTpuke. CerHeTOAIEKTPUKH.
DNeKTpUUEcKoe MoJie B OJHOPOIHOM TUAIIEKTPUKE.

Tema 4 «IIoCTOAHHBIN INEKTPUIECKUN TOK»

[TocTOSIHHBIN AJIEKTPUYECKUI TOK, YCJIOBUS €r0 CYIIECTBOBAHUS M OCHOBHBIE XapaKTEPUCTUKH.
Croponnue cuibl. Ilonarne 9/IC u nHanpsxeHus. ConpoTHBIIEHHE ITPOBOJIOYHOIO NPOBOJHUKA.
CoenvHeHNs NPOBOJHUKOB. TemmepaTypHas 3aBUCUMOCTb CONPOTHBIIEHHUS M €€ KadyeCTBEHHOE
oO0bsicHenue. CBepXmpoBOAUMOCTh. 3akoH OMa B HMHTErpaibHON (opMme Ui OJHOPOAHOTO U
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HEOJHOPOAHOTO y4yacTKoB Iienu. 3akoH Owma ans monuoi nenu. [IpaBunma Kupxroda. 3axon
Ixoyns — Jlenna B uHTerpasibHOM (hopme. MomHocTh Toka. 3akoH Oma u Jhxoyns — Jlenma
B jauddepeHmanpHo  dopMe. DNEKTpUYECKUH TOK B MeTauiax. Kiaccuueckas Teopus
3IEKTPONPOBOAHOCTH. TOK B BaKyyMe. DMUCCHS 3JIEKTPOHOB. ['a30BbIe pa3psbl.

Tema S «DneMeHTbI GU3HKH TBEPAOTO TEIIa»

[TonynpoBonuuku. 3oHHAs Teopusi TBepAoro Tena. CoOCTBEHHAss M NMPUMECHAs IPOBOJUMOCTD
IIOJIyIIPOBOJIHUKOB. J{noz.

Pasznea 5 «Maraetusmy»

Tema 1 «MaraurocraTuka

MarnuTtHoe 1oJjie U €ro XapakTepuCTUKH. Makpo- U MUKpPOTOKH. Bo3nelcTBe MarHUTHOTO IOJIS
Ha paMKy C TOKOM M Ha MNPSMOJMHEHHBIM NPOBOAHUK C TOKOM. CHIIOBBIE JIMHUM MarHUTHOU
uHaykuud. CuiioBas KapTHHA MAarHUTHOTO TOJIs MPSMOJIMHEMHOrO IMPOBOJAHMKA C TOKOM H
KpyroBoro BuTka. [IpuHumn cyneprno3unum MarHuTHbeIX nojei. 3akoH buo — Capapa — Jlamnaca.
BozgeiictBue MarauTHOrO TONISI Ha ABMKYyiuiics 3apsna. Cuna Jlopenma. [IBukenue 3apsiza B
MarauTHOM monie. D¢ ekt Xomna. BuxpeBoil xapaktep marHutHoro moiisi. Teopema ['aycca mu
TeopeMa O HUPKYJSALUU BEKTOpa MarHUTHON UHIyKIIUU (B BaKyyMe).

Tema 2 «MarauTHoe 1oJjie B BEIIECTBE»

HamarnnumBanue MarHeTukoB. HanpskeHHOCTh MAarHUTHOIO 1OJiA. MarHuTHasi MPOHUIAEMOCTh U
MarHuTHas BOCIHPHHMYUBOCTh. JlMaMarHeTukw, mapamMarHeTHKu u QeppoMarHeTuku. CBs3b
BEKTOpOB B 1 H. 3aKOH MOJIHOTO TOKA JJI1 MarHUTHOTO MOJIsL B BellecTBe. TeopeMa 0 HUPKYIALUU
BekTopa H.

Tema 3 «DnekTpoMarHuTHasE UHIYKITUSY

OnextpoMarauTHass MHAYKUMA. DJIC MHIYKIUU B MOJABM)KHBIX M HEIMOJBMKHBIX MPOBOJIHUKAX.
Bpamenue pamku B marautHOM nosie. Toku dyko. Camonnaykius. MHIYKTUBHOCTh MPOBOJIHUKA.
3akon Jlenna. B3zaumuas unaykinusa. Tpanchopmartoprel. PaGoTa mo mepemenieHuo mpoBOIHUKA
C TOKOM B MAarHUTHOM IIOJ€. DHEPrusi MarHUTHOIO MOjis B coieHouze. IlmoTHocTe sHeprum
MarHMTHOTO TOJIS.

Tema 4 «YpaBHenuss Makcseiia»

BuxpeBoe anexrpuueckoe nojue. Tok cmemenus. CucremMa ypaBHeHH MakcBeia B HHTErpajabHON
dopme.

Tema S «DnekTpoMarHuTHbIC KOJICOAHUS U BOJTHBI»

KoneGatenbubiii  koHTYp. [IpeoOpa3oBaHue >HepruM Ha pa3IMUHBIX JTamax KoseOaHus.
HuddepennmansHble ypaBHEHHsI CBOOOIHBIX HE3aTYyXalOIIMX M 3aTyXaloluX KoyeOaHWil B HEM U
ux pewenus. JuddepeHunanbHoe YpaBHEHHME OJJIEKTPOMArHUTHOW BOJHBI M €ro pelleHue.
CkopocTh  pacnpocTpaHeHuss  BonHbl.  Bekrop — YmoBa-lloliHTuHra.  DHepreTuueckue
XapaKTEPUCTHKHU 3JIEKTPOMAarHUTHBIX BOJIH. [lIkaa 351eKTpOMarHuTHBIX BOJIH.

Pa3zpea 6 «OnTukay

Tema 1 «I'eoMeTpuueckas ONTUKA»

Onrtuka. 3aKOHBI reOMeTpUUecKor onTUKH. [TonHOe BHyTpeHHee oTpaxkeHue. JIMH3bI.

Tema 2 «uTepdepeHIus BOIH

WnTepdepenius cBera. Y cioBus BO3HUKHOBEHHsI HHTepdepeHIu. MeTo1 BEKTOPHOM AuarpaMMbl
JUISL CIIO’KEHUSI IBYX WMJIM HECKOJBbKUX BOJH. [IpuHIMN noiydeHus nHTepHEepeHIIMOHHON KapTHHBI.
VYciioBUsI MAKCUMYMOB 1 MUHUMYMOB. PasHoCTb (a3 u pasHOCTh Xona. MHTepdepeHnns B TOHKON
mieHke. Konpia HeroToHa.
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Tema 3 «ludpakuus BoIH»

Hudpakmus cBera. [lpunmun ['roiirenca-®penens. 3oubpr Openens. Judpaxius Ha KpPyriom
orBepctuu. [udpakuus Ha muHHOW 1menu. [udpaxuuonHas pemietka. ['JaBHbIE MaKCUMYMBI.
['maBHBIe MUHUMYMBI. Pa3pemaronias cnocoOHOCTb.

Tema 4 «lTonsipuzaius BoJH»

[TonspuzoBanubiii cBer. Buasl monspuzanmu. CrnocoObl MOMydeHHUS MOISPU30BAHHOTO CBETA.
ITpoxoskaeHre eCcTECTBEHHOIO CBETa 4epe3 mojsipu3aTop M aHanuzarop. lloBopor muiockocTtu
nossipusanuu. [lonspuzanus cBera Npu OTPAKEHUU U MPETOMIIEHUM HA T'PAHULE JTUAIEKTPUKOB.
3akoH bprocrepa. J[BoiiHOe TyyenpenoMicHue.

Tema S «KBaHTOBBIE CBOWCTBA DJIEKTPOMAarHUTHOI'O U3JIy4EHUSD)

KopnyckynsspHo-BOJIHOBOH Jyanu3M cBeTa. KBaHT cBeTa. DHeprusi 1 UMITyJIbC (oToHa. BHEmHwMiA
dotoaddekr. CeroBoe nasnenue. OnbiThl Jlebenesa. Dddext Komnrona. TermmoBoe u3mydeHue.
3akon Kupxroda. AdcomotHo uepHoe Teno. 3akoH Ctedana-bonsiimana. 3akon Buna. TeroBoe
uznydyenue. ®opmyna [lnanka. Pacnipenenenue s3Hepruu B ClIEKTPe U3IyYEHUs 110 YACTOTE U JUIMHE
BOJIHBI.

Pa3nen 7 «KBanToBas pusukay
Tema 1 «CtpoeHue atoma

Mopnens atoma Tomcona. OmbiTel Peszepdopra mo paccesnuro anbda-yactuil. Mojgenb aToma
Pesepdopna-bopa. DOmnupruyeckue 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Teopus bopa. YpoBHu
SHEPruu atoMa Bojaopoaa. KBaHToBbIe yncia: riiaBHOE, OpOUTAIbHOE, MAaTHUTHOE.

Tema 2 «DneMeHTbl KBAHTOBOW MEXaHUKH

BonHoBbie cBoiicTBa MukpouacTuil. J[nuHa BonHb ae bpoitis u ee cBoiictBa. BonHoBas ¢yHKIus.
CooTtHomienue HeonpeaeneHnoctel ['eizendepra. Ypasaenue pegunrepa.

Tema 3. «Sapo U sinepHbIE peaKIN»

CocraB aTOMHOTO sifjpa. XapaKTEePUCTHKHU sijipa. SpepHble cuibl. DHeprust cBs3u snapa. Jedekr
Macc. DHepreTuueckuit 3¢ ekt snepHoil peakunu. PagnoakTHBHOE M3TydeHHE U €0 BUABL. 3aKOH
panuoakTUBHOrO pacnaga. SAnepusie peakuuu. J[lenenmne snep. Cunres supep. Ilonsatue o
JIO3UMETPUU U 3aLUTE.

4.3 Jlekunu/nadopaTopHblie/IpakTHYECKHe/ 3aHATHS

Tabnuua 4
Copep:xkanne JIEKIUIi/1a00PATOPHOT0 NPAKTHKYMA/MIPAKTHYECKUX 3aAHATHI U

KOHTPOJILHBIC MCPONIPUATHSA
. dopmupye- Koua-Bo
Ne u HazBaHue Jexumii/ pMHpY Bua /
Ne HasBaHue pa3neina, Mble qacoB/ u3
J1a00paTOPHBIX/ KOHTPOJILHOI'0 m—
n/n TeMBbI . | KoMmeTeH-
NPAKTHYeCKUX 3aHATHI MEPOTIPUSITHSI | IpaKTHUeCKasn
N MOAr0TOBKA
1. | Paspen 1. Mexanuka 12/0
Tema 1. Jlexuns Ne 1 OIIK-1.1, 2
«Kunemaruka» «Kunemaruka. OIIK-3.2.
Tema 2 «/Ilunamuka» | lunamuka. DHeprus»
Tema 3 «DHeprus» (c mpuMeHeHneM
MYJIbTUMEAUITHOTO
000pyTOBaHUS )
Tema 4 «/Ilunamuka Jlexmms Ne 2. OIIK-1.1, 2
BpanaTeJIbHOTO «/IlmHamuka OIIK-3.2.
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. ®opmupye- KoJu-Bo
Ne Ha3zpanmue paspgeina, ALLEELLBAB LY II)VILIGI:) ' T 4acoB/|u3
w/ TeMbI J1a00paTOPHBIX/ | kommeren- | ¥CHTPOIBHOIO —
NPAKTHYCCKUX 3AaHATUHN MEpPONPUATHHA NpaKkTHIEeCKasi
u MOATOTOBKA
TIBUKCHHS BpalaTeJIbHOTO
Tema 5 «MomeHT NBIOKEeHUI. MOMEHT
HMITYJIbCA HMITYJIbCAY
(c mpuMeHEeHNEM
MYJIbTUMEIUNHOIO
000pyT0BaHUS )
Tema 1. I13 Ne 1 «Kunemaruka. OIIK-1.1, Pemenue 2
«Kunemaruka Jnnamuka OIIK-3.2. 3a1a4
Tema 2 «/luHaMuka» | MOCTYNATEIHHOTO
Tema 3 «DHeprusi» IBIDKCHUS
Tema 4 «/Ilunamuka I13 Ne 2 «/lunamuka OIIK-1.1, Pemenue 2
BpalllaTeIbHOI0 BpalllaTeIbHOro OIIK-3.2. 3aja4
TIBUKCHUS JIBUKEHHS TBEPIOTO
Tema 5 «MomeHT tena. Kauenue ter.
UMITYJIECa» MasTHUKI»
Tema 1. JlaGopaTtopHnast pabota OIlK-1.1, 3ammra 4
«Kunemaruka» No 1 «MI3yuenue OIIK-3.2. | naGopaTopHOii
Tema 2 «/luHamMuka» | ABMXKEHHUS Tela IO paboThI
Tema 3 «DHeprus» HAKJIOHHOM TIOCKOCTH
Tema 4 «/Ilunamuka nnu «3ydeHne 3aK0HOB
BpalllaTeIbHOTO NPSIMOJTMHEIHOTO
TIBUKCHHSI JIBIKEHUSI 1 CBOOOHOTO
Tema S «MomeHT MMaJCHUs Ha MallluHE
HMITYJIHCaY AtByna» win «3ydenue
KMHEMAaTUKU U TUHAMUKH
MOCTYIATEeTLHOTO
JBUKEHUS UIH
«M3yuyeHune 3aKkoHa
COXpAHEHHUSI SHEPTHUH C
MOMOIIbIO MasITHUKA
MaxkcBemnay uiu
«3ydenne cBOOOIHBIX
Kose0aHui MPY>KUHHOTO
MasTHUKA» WU
«Onpenenenune
NPUBEAEHHOMN JTMHBI
(U3UYECKOTO MAsITHUKA
1 YCKOPEHHS CHITBI
TSOKECTH
2. | Pasgen 2 «KoneGaHus U BOJIHBD) 2/0
Tema 1 Jlexums Ne 3 OIIK-1.1, 2
«"apmoHMUECKUe «["apmoHmUeckue OIlK-3.2.
KoJeOaHusD» KonebOanus. BomHb»
Tema 2 «BoxHbl» (c mpuMeHeHneM
MYJIbTUMEIUIHOTO
000pyTOBaHMUS )
3. | Pasmen 3 «MonekyJsipHas (pU3KMKa U TEPMOJMHAMUKA 8/0
Tema 1 Jlexmus Ne 4 OIIK-1.1, 2
«MonexkynsipHO- «MoOJeKyIsIpHO- OI1K-3.2.
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«/InanexTpuku B
JNEKTPUYECKOM I10JIE»
Tema 4 «IlocTosiHHBIN

I'aycca. [lorenuuan.
ITocTOSIHHEIN TOK)

. | dopmupye- Kou-Bo
Ne Ha3zpanmue paspgeina, ALLEELLBAB LY II)VILIGI:) ' T 4acoB/ us
u/n TeMbI J1a00paTOPHBIX/ | kommeren- | KOHTPOIBHOIO —
NPAKTHYCCKUX 3AaHATUHN MEpPONPUATHHA NpaKkTHIEeCKasi
HHH MmoJAroTOBKa
KUHETHYeCKast KMHETHUYECKasi TEOPHUSL.
teopus» (MKT) 3aKOHBI
Tema 2 TEPMOJAVHAMUKH
«TepmoauHamMuKa (c mpuMeHeHneM
MYJIbTUMEAUNHOTO
000pyT0BaHUS )
Tema 1 I13 Ne 3. «IlepBoe OIlK-1.1, Pemenue 2
«MonexkynsipHO- Havano tepmoguHamuku. | OITK-3.2. 3a/1a4
KHUHETHYecKas TemnnoemMKoCTb.
teopusi» (MKT) TennoBble MalIUHBI
Tema 2
«TepMogrHamMuKa»
Tema 1 JlaboparopHnas paboTa OIIK-1.1, 3ammTa 4
«MonexymnsipHo- Ne 2 «Onpenenenne OIIK-3.2. | nmaGopatopHOii
KHUHETUYecKas OTHOIICHUS paboThI
teopus» (MKT) TEIJIOEMKOCTEN BO3/1yXa
Tema 2 MIPU TOCTOSIHHOM
«TepmoarHamMuUKay JIABJICHUU U IOCTOSTHHOM
Tema 3 «SIBrnenus o0Beme» uiu
[IepeHoca «Ornpenenenue
kod(duimenTa BI3KOCTH
KUJKOCTU METOJIOM
TEYECHMsI Uuepe3 y3Kui
KaHaI» WIN
«Onpenenenune
Koa¢uimeHTa
BHYTPEHHETO TPEHUS
KUJKOCTH METOJIOM
MaJaroIEro mapuKa»
nnu «3mepenue
IIOBEPXHOCTHOTO
HATSKEHUS )KUJIKOCTH 110
METOJly OTpbIBa
BO3JIYIIHBIX Y3bIPHKOBY
4. | Pazmen 4 «DIEKTPUYIECTBO» 8/0
Tema 1 «OcHOBBI Jleximst Ne 5 «OcHOBBI OIIK-1.1, 2
ANEKTPOCTATUKI ANEKTPOCTATUKH. OIIK-3.2.
Tema 2 «IIpoBognuku | [IpoBonHMKYN M
B JIEKTPUYECKOM JIUAIEKTPUKHU B
oJie» AIIEKTPUYECKOM I10JIEN»
Tema 3 (c mpuMeHeHnEM
«/Inanextpuku B MYJIbTUMEAUIHOTO
JIEKTPUUYECKOM 10JIe» | 000py10BaHUs)
Tema 1 «OcHOBBI 13 Ne 4 OIIK-1.1, Pemrenne 2
AJIEKTPOCTATUKH «Onektpocraruka. 3akon | OIIK-3.2. 3a71a4
Tema 3 Kynona. Teopema
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«DNeKTpOMarHUTHAs
WHITYKITHS

Tema 4 «YpaBHEeHUS
MakcBeima

Tema 5
«DNEKTPOMarHUTHbHIC
KoJIEOAHUS U BOJIHEI»

WHAYKIUS. Y PaBHEHUS
Makcaeda.
DNeKTpOMarHUTHBIE
K0J€0aHUs U BOJIHBI»

. ®opmupye- KoJu-Bo
Ne Ha3zpanmue paspgeina, ALLEELLBAB LY II)VILIGI:) ' B 42c0B/|us
w/ TeMbI J1a00paTOPHBIX/ | kommeren- | KOHTPOIBHOIO —
NPAKTHYCCKUX 3AaHATUHN MEpPONPUATHHA NpaKkTHIEeCKasi
u MOATOTOBKA
BJIEKTPUYECKUM TOK»
Tema 1 «OcHOBBI JlaGoparopnas paboTa OIIK-1.1, 3amura 2
AIEKTPOCTATHKH Ne 3.1 «M3yuenue OIIK-3.2. | nabopaTopHOit
Tema 2 «[IpoBonHuku | Tonorpaduu paboTbI
B 3JIEKTPUYECKOM AIEKTPUYECKOTO TOJIA
TOJIE» METOJIOM
Tema 3 ANEKTPOJIUTUYECKON
«usnextpuku B BaHHBD) WJIH
3NEKTpUYECKOM noJie» | «OnpeneneHne eMKOCTH
Tema 4 «IlocTosHHBIN | KOHJIEHCATOPA C
AIEKTPUUYECKUN TOK» | IIOMOIIbIO
Tema 5 «DnemMeHTHI OAIIITUCTUYECKOTO
(bu3HUKH TBEPAOTO raJlbBaHOMETPA» WIH
Tea» «3mepenue
CONPOTHUBIICHUI
MIPOBOJIHUKOB METOJIOM
MOCTOBOM CXEMBI» UITN
«HccnegoBanne
MIOJIE3HOM MOIIHOCTH U
ko3P dunreHTa
MOJIE3HOTO ACUCTBUS
Oarapeu
AKKyMYJIITOPOBY» UJIU
«HccienoBanue BOJIBLT-
aMIIepHOM
XapaKTEePUCTUKH
MOJIYITPOBOTHUKOBOTO
TINOa
5. Pa3nea 5 «Maruetusm» 4/0
Tema 1 Jlexmusa Ne 6 OIIK-1.1, 2
«MarauTocTaTtuka» «MaraurocraTuka. OIIK-3.2.
Tema 3 DneKTpoMarHuTHas
«ONEeKTPOMArHUTHAS | MHAYKUUA. Y paBHEHUA
WHITYKITUS Makcema»
Tema 4 «YpaBHEeHUS (c mpuMeHEHHEM
Makcaeiay MYJIbTAUMEIUHHOTO
000pynoBaHus)
Tema 1 I13 Ne 5 OIIK-1.1, Pemrenne 2
«MarautocTaThKa» «MaraurocTaTHKa. OIIK-3.2. 3a71a4
Tema 2 «MarnutHoe | MarauTtHoe nosie B
T10JI€ B BEIIECTBE» BEILIECTBE.
Tema 3 DJIeKTpOMarHuTHas
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®opmupye-

Koa-Bo

Tema 3 «ludpakuus
BOJIH»

«Omnpexgenenue nepuoa
OTpakaroIlKX M0JI0C
JIa3€pPHOTO AUCKa» WU
«Onpenenenue

No Hassanme pasnena, Ne u Ha3BaHme JeKumiA/ MbIe Bup aacon/ls
u/n TeMbI J1a00paTOPHBIX/ | kommeren- | ¥CHTPOIBHOIO —
NPAKTHYCCKUX 3AaHATUHN MEpPONPUATHHA NpakTHYeCKast
nuu HOJATrOTOBKA
Tema 1 JlaboparopHnas pabota OIIK-1.1, 3amura 2
«MarHutocTaTuka» Ne 3.2 «Onpenenenue OIIK-3.2. | nabopaTopHOit
Tema 2 «MaruutHoe | TOPU30HTAILHON paboThI
I10JI€ B BEIIECTBE» COCTAaBJISIOLLEH
Tema 3 FE€OMarHUTHOI'O NOJIS C
«ONEeKTPOMATrHUTHAS | TOMOILBIO TAHT€HC-
WHTYKIUS) raJlbBaHOMETPa» WIN
Tema 4 «YpaBHeHUs «Omnpenenenue
Makcsemia» WHJYKTUBHOCTHU
Tema 5 KaTYIIKU C KEJIE3HBIM
«DNEKTPOMAarHUTHBIE | CEpACYHUKOM U 0e3
KoJeOaHus U BOJIHBD) | CEPICYHHUKA) WU
«CHsiTHE TIeTIN
rucTepesuca
(beppoOMarHuTHOro
CTEP>KHSI C IOMOIIBIO
ocumiorpaga
6. | Pasmen 6 «OnrTukay 6/0
Tema 2 Jlexmmst Ne 7 OIIK-1.1, 2
«UHTepdepenuus «HuTepdepenus Boa. | OIIK-3.2.
BOJIH» Hudpaxiusi.
Tema 3 «Audpakmus | [oxspuzamusi»
BOJIH» (c npuMeHeHneM
Tema 4 MYJIbTUMEAUNHOTO
«[Tonsipusanus BosH» | 000pYAOBaHUS)
Tema 1 I13 Ne 6 OIIK-1.1, Pemenne 2
«I"'eomerpuueckas «I"'eomeTpuyeckas OIIK-3.2. 3a71a4
OIITHKA ontuka. UnTepdepenus
Tema 2 BOJIH. /ludpakiuus BoJH.
«uaTepdepenms [Tonsipusanus BOJIH.
BOJIH» KBaHTOBBIE CBOMCTBA
Tema 3 «/ludpakuust | 3IEKTPOMarHUTHOTO
BOJIH» W3IIYy4eHUS
Tema 4
«ITonsipuzanus BOJIH»
Tema 5 «KBaHTOBBIE
CBOMCTBA
AJEKTPOMAarHuTHOTO
W3ITYYCHUS»
Tema 1 JlaGopaTtopHnast pabota OIlK-1.1, 3ammTa 2
«"'eomerpuueckas Ne 4.1 «Onpenenenue OIIK-3.2. | naGopaTopHOii
OIITHKA» JUTMHBI CBETOBOI BOJIHBI paboThI
Tema 2 C IOMOILBIO
«HTepdepenuus T paKIUOHHON
BOJIH» PELIeTKNY WIH
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. dopmupye- Kou-Bo

Ne Ha3zpanmue paspgeina, ALLEELLBAB LY II)VILIGI:) ' T 4acoB/|u3

w/ TeMbI J1a00paTOPHBIX/ | kommeren- | ¥CHTPOIBHOIO —

NPAKTHYCCKUX 3AaHATUHN MEpPONPUATHHA NpaKkTHIEeCKasi
u MOATOTOBKA
roKaszareJeun
MIPEITIOMIICHUS
KUAKOCTEN ¢ TOMOIIBIO
pedpakToMeTpay Uiu
«Omnpenenenue paanyca
KPUBU3HBI JIMH3BI C
MTOMOIIIBIO KOJIeIT
Hproronay»

7. Pa3nen 7 «kKBanToBas pusukay 10/0
Tema 1 «Ctpoenue Jlexums Ne 8 OIlK-1.1, 2
aToMay «KBaHTOBBIE CBOICTBA OIIK-3.2.

Tema 2 «DnemMeHTbI AIIEKTPOMATrHUTHOI O
KBaHTOBON MEXaHUKWU» | U3IIy4EHUs. DIEMEHTHI
Tema 3. «Sapo u KBAaHTOBOW MEXaAHUKHU»
SIIEPHBIC PEeaKITUN)» (c mpuMEeHEHNEM
MYJIbTUMEAUNHOTO
000pyOBaHNUs)
Tema 1 «Ctpoenue I13 Ne 7. OIlK-1.1, Pemienue 2
aToMa «KBaHTOBas mpupoia OIIK-3.2. 3a71a4
W3IIy4YCHHS.
3aKOHBI TETLIOBOTO
U3ITYYCHHS
Tema 2 «3neMeHTHI I13 Ne 8 «OnemeHThI OIIK-1.1, Pemenue 2
KBAaHTOBOM MEXaHWKW» | KBAHTOBOH MEXaHHKH. OIIK-3.2. 3a1a4
Bomnna ne bpoins.
YpaBHeHue
IlIpenuurepa»
Tema 3. «Sapo u I13 Ne 9 «Atom OIlK-1.1, Pemenue 2
SIIEPHBIE pEaKIUN» BOJIOpPO/Ia 110 TEOPUHU OIIK-3.2. 3aja4
Bbopa.
Snpo u spepHbie
peaKIIIm
Tema 2 «OnemeHTHI JlaGoparopHas paboTa OIIK-1.1, 3amura 2
KBaHTOBOH MexaHukm» | Ne 4.1 OIIK-3.2. | mabopaTopHOii
«IKCIepUMEHTAIIbHOE paboThI
M3y4YeHUE 3aKOHOB
TEIJIOBOTO U3ITyYEHUS
Tabmuma 5
HepequL BOIIPOCOB MJIA CAMOCTOATECIBbHOI0 U3YYCHHUA TUCHUIIJIHHBI
Ne Ha3Banue
o/ | PA3AETA, Ilepeuenb paccMaTpuBaeMbIX BOIPOCOB /JIsl CAMOCTOSAITEILHOTO M3YYeHUs
TEMbI
Paznea 1
1. | Tema2 3aKOH BCEMHUPHOrO TAroTeHus. LIeHTp Macc MeXaHMYeCKOW CHUCTEMBI, 3aKOH
JIBHODKEHUS LIEHTpa Macc. J[BIyKeHue Te ¢ IEPEMEHHON MacCcon
2. | Tema 6 Hedopmarus B TBepiom Tene. 3akoH ['yka
3. Tema 7 I'uapocraTuka Hec:kumaemoin >kunkoctu. [laBnenue cronba kuakoctu. Cuia
Apxumena. YcinoBus 1iaBaHus Ted. CTallMOHAPHOE TEUEHUE UCAIbHOU
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Ne Hazpanue
o/ | PA3RETR, Ilepeuyenb paccMaTpuBaeMbIX BOIMPOCOB /1JIsl CAMOCTOSATEILHOTO M3y4YeHUSs
TEMbI
KUJKOCTU. YPaBHEHHE HEPA3PBIBHOCTU. YpaBHeHUE bepHymm. Bs3kocTs
KUIKOCTH. Pexumbl Tedenus. Yucno PeitHonpaca. Mertoawl omnpeneneHus
BSI3KOCTHU
Paznen 2
1. | Temal BrinyxaeHnsle koneOanus. Pezonanc
2. | Tema2 [Inockast rapmoHuueckas BojHA. J[TMHA BOJIHBI, BOJIHOBOE 4HMCIO, (ha3zoBas
CKOpPOCTb. Y paBHEHHUE BOJIHBI
Paznen 3
1. | Tema2 OnpenenieHne PHTPONUU PABHOBECHOM CHUCTEMBI Ye€pe3 TEPMOJMHAMUYECKYIO
BEPOSITHOCTh MAKPOCUCTEMBI
2. | Tema3 SIBrieHus nepeHoca
Pa3nea 4
1. | Tema3 DJIIEKTPUYECKOE 0JIE B OJHOPOAHOM JIUIJIEKTPUKE
2. | Tema 4 CBepXxnpoBOIMMOCTb. DIEKTPUUECKUN TOK B MeTaiuiax. Knaccuueckas teopust
3JEKTPONPOBOAHOCTU. TOK B BakyyMe. OMHCCUsI DJIJIEKTPOHOB. ['a30Bble
paspsiabl
3. |Temas [TonynpoBonuuku. 3oHHas Teopus TBepaoro tena. CoOCTBEHHas U MpUMeCHAas
MIPOBOIUMOCTD MOJTYITPOBOIHUKOB
Paszpen 5
1. | Tema?2 JlnamarneTukuy, napaMarHeTUKu 1 (peppoMarHeTUKH
Tema 3 Bsanmnas naayknus. TparchopmaTopsl
Tema 5 DHEpPreTUYeCKUe XapaKTePUCTUKHU AJIEKTPOMATrHUTHBIX BOJIH
Pa3nes 6
1. | Temal JIun3zsl
2. | Tema 4 JIBoitHOE JTydenpeoMIICHHE
Tema 5 Buemnuit poroadpdexr
Paszpen 7
1. | Tema 1 | DOMIUpUYECKHE 3aKOHOMEPHOCTH B ATOMHBIX CIIEKTPax
5. O0pa3oBaTre/ibHbIE€ TEXHOJOTHH
Tabnuma 6
ITpumeHeHMe AKTUBHBIX H HHTCPAKTHUBHbBLIX Oﬁpa30BaTe.HI>HI>IX TEXHOJOTuH
HaumenoBanue
HCMO0JIb3yeMbIX
No AKTHBHBIX H
u/n Tema u popma 3ansaTHs HHTEPAKTUBHBIX
o0pa3oBaTe/IbHBIX
TexHoJ0rui (popm
o0yueHmust)
1. | JlabopatopHuas pabota Ne 1 «3ydueHue aABUKEHUS Tea MO JIP | PaGoTa B MasbIx
HAKJIOHHOM MIIOCKOCTU» WK «3yueHue 3aKoHOB rpynmnax

MPSIMOJTMHEHHOTO JBMYKCHUS M CBOOOIHOTO TIAJICHHS HA MAIlIHHE
ATByna» nnn «/3yueHue KHHEMaTHKU U TUHAMUKA
MOCTYTATEILHOTO JIBIKEHU» Wi «V3ydeHne 3aKoHa
COXpaHEHHUS SHEPTUU C MOMOIIBI0 MasiTHUKAa MakcBesia» uiu
«M3ydeHne OCHOBHOT'O 3aKOHA JUHAMHKH BPAMIATSIIEHOTO
JBUKEHHS ¢ TOMOIIbI0 MasiTHUKA O6epOekay nnn «/3ydenue
CBOOOIHBIX KOJICOAHUH NIPY>KHHHOTO MasiTHUKA» WIJIH
«Onpenenenue NpuBeIEHHON JIIMHBI (PU3UIECKOTO MasITHUKA U
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n/n

Tema u popma 3ansaTus

HaumenoBaHue
HCII0JIB3yeMBbIX
AKTHBHBIX H
HHTEPAKTUBHBIX
00pa3oBaTeIbHbIX
TexHoJioruii (popm
00y4eHmust)

YCKOPCHUS CUJIIBI TSXKECTU

JlaGopatopHas pabota Ne 2 «OnpeneneHue KodppuimenTa
BSI3KOCTH JKU/IKOCTH METOJIOM TEUEHHS Yepe3 Y3KUil KaHaID» WIIN
«Omnpenenenue KodpPUIMEHTA BI3KOCTH )KUKOCTH METOJIOM
HaJaroero mapuka» mwin «OnpeneeHrne OTHOMICHHS
TEIUIOEMKOCTEH BO3yXa MPU MOCTOSIHHOM JaBJICHUH U
IOCTOSTHHOM 00beMe»

JIP

PaGora B Mmasbix
rpyIimax

JlaGoparopnas padota Ne 3.1 «M3ydenue Tonorpapuu
ANEKTPUYECKOTO OISy win «OnpeesieHne eMKOCTH
KOHJIEHCATOpa C MOMOILbIO 0aNIMCTUYECKOIO FaJIbBAHOMETPA»
win «VI3MepeHne COnpoTUBIICHUS METOJIOM MOCTOBOM CXEMBI»
wm «VccnenoBanre MoJae3HO0H MOIITHOCTH ¥ Kod(dhUIneHTa
MOJIE3HOTO ACMCTBUSA HCTOYHUKOB MTOCTOSTHHOTO TOKA)» UITU
«MccnenoBanue BOJIbT-aMIIEPHOIN XapaKTEPUCTUKU
MOJIYTIPOBOJTHUKOBOTO JIHO/a)

JIP

PaGora B manbix
rpyImmax

JlaboparopHuas padota Ne 3.2 «OnpeneneHne TOpU30HTAITLHOM
COCTABJISIOICH T€OMarHUTHOTO TTOJIS C TIOMOIIBEO TAHT€HC-
rapBaHoMeTpay» wim «OrnpeneneHne HHIYKTUBHOCTH KaTYIIKH C
JKEJIE3HBIM CEPACYHUKOM U 0e3 cepeuHnkay win «CHITHE TeTIH
rucrepesnca GeppoMarHuTHOTO CTEPIKHS C IIOMOIIBIO
ocuuiiorpaga

JIP

PaGora B manbix
rpyrmnax

JlaGopaTtopHnast pabota Ne 4.1 «Onpenenenue AJIMHBI CBETOBOM
BOJIHBI C TOMOIIBIO AU(PPAKITHOHHON PEIIETKIY HIIN
«Ormpenenenue neproia OTPaKArOIINX MOJIOC Ja3epHOTO UCKa»
i «OmnpeaeneHue nokasaTeneit mpeJoMIeHHS KUIKOCTEH ¢
MOMOIIBIO pedpakTomMeTpay win «OMpeaesieHne paguyca
KPUBU3HBI JIMH3BI C TOMOIIBI0 KoJiel] HproToHa»

JIP

PaGora B Mmanbeix
rpyrmmnax

JlaGopaTtopHnast pabota Ne 4.2 «DkcriepuMEHTAIbHOE N3yUEHUE
3aKOHOB TEIUIOBOTO M3ITYUCHHUSI»

JIP

PaGora B Mmanbeix
rpyrmnmnax

6. Tekymmuii KOHTPOJIb YCIIEBA€MOCTH Y MPOMEKYTOUYHAS ATTECTAIUSA

0o uToraM OCBOCHMUA JUCIHUIIJINHBI

6.1. TunoBkbIe KOHTPOJIbHBIC 3aJlaHUHA WJIH HHBIC MaTE€pHAJbI, HCOﬁXO}II/IMBIe

JJISl OLl€HKH 3HAHUI, YMEHHUI U HABBIKOB M (MJIM) ONbITA AeATEJIbHOCTH

TumnoBble 3a1auu JIJ1s 3aIIUTHI JaA00PaTOPHOI padOTHI,
JUTSL pEIICHUS Ha TIPAKTUICCKUX 3aHATHAX, I dDK3aMeHa

TunosBble 3a1a4u o pasaeny 1

1. MarepuaibHas ToUKa JBHKETCS B POCTPAHCTBE COMIACHO ypaBHeHmsM: X () =5t (m),

y(t)=4-2t*(m), z(t)=3t—4t*(m). HaiiTn MOZYy1H CKOPOCTH M yCKOPECHHS TOYKH B MOMEHT

BpeMmenu t=1c.

2. Kakoif yroim cocTaBisieT BEKTOp IOJHOTO YCKOPEHHsI TOYKHM, Jexamedl Ha oboxe
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MaxoOBHKa, C pallyCOM MaxoBHKa yepe3 t=1,5c¢ mocie Hauana IBUXKEHUSA? YTJIOBOE YCKOPEHHE
MmaxoBuka ¢ =0,77 paﬂ/c2 .

3. Haiftu u3MeHenue uMIyiabca mapuka Maccel m=100r mnpu yzape O 3eMi0 U
KOJIMYECTBO BBIICIUBILICHCS TEIUIOTHI, eclii OH majgaer ¢ BbicoTl h, =200cMm, a mocne ynapa
noaHuMaercst Ha BeicoTy h, =180 cm.

4. TonkocteHHbli IwMHAp auamerpoM D =30cm u Maccoili m =12 kr Bpamaercs
cormacio  ypashennto @(t)=A+Bt+Ct’, e A=4pan, B=-2pan/c,C=0,2pan/c’.
OnpenenuTts NeHCTBYIOMUI HA IIMIMHAP MOMEHT cuil M B MoMeHT Bpemenu t =3 ¢.

5. JlaBneHue BOXBI, TEKYIIEH MO TOPU3OHTAIBHON TpyOe, MpH W3MEHEHUH IUIOIIAIN
ceueHus yBenuumioch Ha 350 I1a . OnpenenuTs U3MEHEHHE CKOPOCTU TEYEHHS, €CJIM HayallbHas
CKOPOCTh cocTasisina 1,5 M/ C.

Tunosble 3a1a4u MO pa3aenay 2
1. ®uznueckuii MasTHUK B BHUJIE€ TOHKOTO CTepKHA JIHHON | =120 cM KoJebercs OKoJo

TOPU30HTAILHOM OCH, NEPIEeHIUKYISIPHOW CTEP)KHIO, W HaxXOJiIIelics Ha pacCTOSHUU a
OT cepeIuHbl CTepkHsA. [Ipu KakoM 3Ha4YeHWM @ Nepuo] KojeOaHud T UMeEeT HauMEHbIIEe
3nauenue? Haiitu ero.

2. OnpenenuTh Mepuoj KoileOaHWW ¥ MaKCUMAIbHYIO CKOpPOCTb JBIKEHHUS Tpy3a

) 7
MaTeMaTHYeCKOro MasTHUKA, COBEPIIAIOIIEro KoNeOaHus 1o 3akoHy X = 0,2sin [27[ - gj (M)

3. Uemy paBHa mpuBeIcHHAs JUTMHA (PU3UUECKOrO0 MAasSTHUKA, COCTOSIIErO W3 TOHKOTO
cTepxHs Maccor 1kr miuuHOoN 80 cM , KOTOPBIN MOABEIIEH HA OCH, OTCTOSIIEH Ha OHY YETBEPTYIO

JUTHHEL OT OJHOTO U3 €r0 KOHIIOB?
4. Onpenenuth anuHy BosiHbI yactoToi 50 I'r, ecnu 3a 10 ¢ ona nmpeoponeBaer 3 KM .

Tunosele 3aga4n 1o pasaeay 3

1. KonmnuectBo BemiectBa renusi v =1,5mons, temneparypa T =120K. Onpenenutsb
CYMMapHYI0 KUHETUYECKYIO HEPruto E, mocTynareabHOro ABMKEHHS BCEX MOJIEKYJ 3TOrO rasa.

2. OmpenenuTh CPEeIHIO JUIMHY CBOOOJHOTrO mpoOera A MOJEKYJdbl a30Ta B COCYAE
BMecTUMOCTBIO V =5 11. Macca raza m = 0,51 . Dddexrunnbiii suamerp monexynsi 0,310~ m.

3. Uemy paBHO u3MeHeHnue sHTponuu 10T BoO3ayxa MpH U30TEPMUYECKOM PACHIUPEHUN OT
3 no 8 nuTpoB?

4. Ilpu BBICOKOI TemmepaType MOJOBHHA MOJIEKYJ a30Ta JAHUCCOLMHMpPOBAJIa HAa aTOMBI.
Uemy paBHa yjenbHas TEMIOEMKOCTh C, MPH TOCTOSHHOM JIABICHUH B OTHX ycioBusax? Haitu
nokasaresb agualdaThl.

Tunossble 3a7a4u no pasaeny 4
1. Tpu Toveunsix 3apsina (, 20, —( HaxoIATCSA Ha OJHOM NPSMOM, PaCCTOSHUS MEXITY

COCEIHUMHU 3apsaaamu paBHo O . HaliTi HanpsyKeHHOCTD 3JIEKTPUUECKOTO MOJIsl B TOUKE Ha ATOH ke
npsAMOi Ha paccTosiHUM d OT OTpULIATENTLHOTO 3apsiia
2.B BepmmMHAX TPEYroJbHUKAa CO CTOPOHAMH IO 2 CM HaxXOISATCS paBHBIC 3apsbl IO

2 uKn1. Haiiti pe3ynbTHpyIOLyIo Cuily, JeiCTBYIOILYIO Ha 4yeTBepThIi 3apsaa 1 HKi , moMerieHHbIi
B CEPEUHE CTOPOHBI TPEYTOJIbHUKA.

3. Tpu rampBaHnYecKux ameMeHTa &, =3B, &, =5B, & =2 B coeauHeHs! napauiensHO U
3aMKHYThl Ha BHemHee conpoTuBieHne R =2Owm. Mx BHyTpeHHHe compoTuBieHus I =10m,
r,=20Mm u I, =0,50M. HaiiTi TOK BO BHEIITHEH IIETIN ¥ HANIPSDKEHUS Ha KaJKIOM JJIEMEHTE.

Tunosble 3a1a4u Mo pasjaeray S

1. Tlo nByM KpYroBBIM BUTKaM, UMEIOLIUM OOIIMN IIEHTP, TEKYT TOKU cuiioil S A u 4 A.

Paguycsl BUTKOB COOTBETCTBEHHO PaBHbI 4cM W 3cM. Yroil MexAy MX IutockocTsimu 30°.

Onpez[eJme WHAYKIOHUIO U HAITPSIPKCHHOCTD B IICHTPC BUTKOB. PaCCMOTpeTB BO3MOJKHBIC CJTy4au.
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2. KonebarenbHblii KOHTYp uUMeeT WUHAYKTUBHOCTH L =16TH, &€mxocth C=40HD wu
MakcuMaibHOe HampspbkeHue Ha 3axumax U =200 B. Yemy paBHa B HeM MakCHUMaJlbHas CUJia
TOKa?

TunosBble 3a1a4u N0 pasaeay 6

1. Ha nudpakunoHHyro pemeTKy HOpMalbHO MMaJaeT MOHOXPOMATUYECKUN CBET C JAJTMHOM
BosiHbl 600 HM. Omnpegenute HaUOOJBUINKM MOPSIIOK CHEKTPA, MOJYyYEHHBIH C MOMOILIBIO 3TOM
PELISTKH, €CJIN €€ MOCTOSIHHAs 0 = 2 MKM .

2. EcTecTBEHHBIN CBET MPOXOIUT Yepe3 IMOJISIPU3ATOP M aHAIU3ATOP, IMOCTABJICHHBIC TaK,
YTO YroJl MEXK]ly UX IJIABHBIMU IJIOCKOCTSIMU @ = 45° . [lonsipuzarop orpaxaet u npenomiisier 5%
nmajarIiero Ha Hero cmera. llorepsmMu B aHanmusarope MOXHO0 mpeHeOpeub. Kakopa
MHTCHCUBHOCTh Jy4ya, BBIIIEAIIEIO W3 AaHalW3aTopa, [0 OTHOIIEHWH K HHTEHCUBHOCTH
€CTECTBEHHOI'0 CBeTa?

3. ®oron npu 3¢p¢pexre Komnrona Ha cBOOOAHOM 371eKTpoHE ObUT paccestH Ha yroa 90°.
Onpenenuth UMIYJIBC, MPUOOPETCHHBIM JJIEKTPOHOM, €CIU SHeprus (OTOHA JIO paCCEeSTHUS
1,02 MsB.

4. Onpenenutpb, KaKk U3MEHUTCS JJIMHA BOJIHBI Jie bpoiins aiekTpoHa aToMa BOJOpo/ia Mpu
MEPEX0/Ie €ro C YeTBEPTO OOPOBCKON OPOUTHI HA BTOPYIO.

TunoBble 3a1a4u N0 pa3aeay 7

1. Ompenenute, Ha CKOJBKO W3MEHHJIACh DHEPrHsl 3JIEKTPOHA B aToMe BOAOpOJA IpH
U3ITy4eHUH aToMoM (poToHa ¢ anmuHoi BoiHbI 0,486 MKM .

2. DHeprusi CBSI3U fA1pa, COCTOALIETO M3 TPeX MPOTOHOB U YETHIPEX HEUTPOHOB, paBHA
39,3 M»sB. Onpenenure Maccy HEUTpaIbHOTO aToMa, 00Ja/1al0IIEr0 ATHM SIPOM.

3. Haiftu mepuon moiypacmajaa pagroOaKTUBHOTO H30TOIA, €CIM €ro akTUBHOCTH 3a 10
CYTOK yMeHbIIMIach Ha 24% 10 cpaBHEHUIO C IEPBOHAYATBHOM.

4. Omnpenenute mepuoj MOIypacmnaga pagdoaKTHBHOTO H30TOMa, €ClIM 5/8 HayallbHOTO
KOJIMYECTBA SIAEp ATOTO U30TOMA pacmaioch 3a 849 cexyHI.

5. 7°-Me30H pacmajaeTcs B COCTOSHUM TOKOS HA J[Ba ) -KBaHTA. IIpuHMMas Maccy MHOHA

paBHOH 264,1m,, onpenennTe SHEPTUIO KAXJI0TO U3 BO3HUKIIUX  -KBAaHTOB.

[TomHBI KOMITJIEKT 3adad COACPKUTCA B COOpPHHMKE 3amad M0 Kypcy (U3UKA
(cm. myHKT 7.1).

TunoBoil BapuaHT KOHTPOJIBHOU PabOTHI
Bapmuanr 1
1. Ilpu ropu30OHTAIBHOM TMOJIETe CO CKOpocThio v =250M/c cHapsim Maccoit M =8 kr

pasopBajics Ha JBe 4acTH. Boibluas wacte maccoil M, =6 kr momyumia ckopocts v, =400 m/c
B HaIlpaBJICHUU TosieTa cHapsana. OnpenennTs MOIYNb U HAlpaBI€HHE CKOPOCTH U, MEHbIIeH

4acTH CHapsa.
2. OmnpenenuTh KOJWYECTBO TEIUIOTHI Q, KOTOpOe HaJ0 COOOIIUTH KHCIOPOIY O0BEMOM
V =50 1 npu ero H30XOpHOM HarpeBaHUH, YTOOBI 1aBJIeHUE raza nosbicuiock Ha AP =0,5 MIla .
3. IMeumaka wmaccoit m =200 mxr, Hecymas Ha cebe 3apsnx (=40nKn, Bierena
B DJICKTPUYECKOE II0Jie B HANpaBJIIEHUW CWIOBBIX JuHUH. [locie TpoOXoKIeHWs pa3HOCTH
notenimaioB U =200 B mbumHka wMena ckopocth v =10wm/c. Omnpenenuth CKOPOCTh U,
IBUTMHKH JI0 TOTO, KaK OHa BJIeTeNa B IOJIe.
4. DNeKTpoOH JBMXKETCA B OJHOPOJHOM MAarHuTHOM 1one ¢ uHaykuued B =0,1Tn

0 OKpYXHOCTU. ONpeennTe YIIIOBYI0 CKOPOCTh BPAIICHUS 3JIEKTPOHA.

5. [lapanmnenpHblii My4OK cBeTa MEPEXOIUT M3 TJIHUIEpHHA B CTEKIO TaK, 4TO IMYYOK,
OTPaKEHHBI OT TPaHULIBl pa3fielia ITUX Cpel, OKa3bIBACTCS MaKCUMAJIbHO MOJIIPU30BAHHBIM.
Ornpenenuts yroja y MeXIy MaJaroliuM U MPEeTOMICHHBIM ITyYKaMH.
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13.
14.
15.
16.
17.
18.

19.
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0.

Bormpocs! mj1st 3ammThl 1ab0paTopHBIX paboT

Bonpocsl no pazgeny 1
3akoHsl HeroToHA
OCHOBHOM 3aKOH JWHAMHKH BpaIaTelsHOTO IBmKeHUS. Ero hopmymnupoku

ITapameTps! (S, v, a) PaBHOMEPHOTO M PAaBHOIEPEMEHHOTO NBMWKeHHA. KuHemaTmueckue

bopMyIBI

Kunerndeckas sHEprus BpalaTeIbHOIO IBUKCHUS

[Tpupona u BUABI CHII TPEHUSA

Cuna TpeHus Ka4eHusl, CKOJIbXXEHHUS, TTOKOSI

[TapameTpsl U GOpPMYIIbI, ONMUCHIBAIOLINE BPAILATEILHOE ABH)KEHUE
MoMeHT nHepuuu MaTepUAIbHON TOYKH U Tella

OCHOBHOM 3aKOH AMHAMUKH BPALATEIbHOTO JIBHKCHUS

. Teopema IlITeitnepa
. Anarpamma pactsokenus. [lpenen mpoyHOCTH, YIPYTOCTH, TEKYYECTH
.3akon ['yka B muddepeHmmanbHoii u wuHTErpabHOH ¢dopMe. OTHOCUTEIBHOE U

abconoTHOE y/uInHeHue. Hanpsokenue

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU

3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA IIPH BPAIlaTEIbHOM JBUKCHUU

Onucanue IBUKEHUS TeJla B I0JI€ CUJI TSDKECTH (110 YTIIOM K TOPU30HTY)

YpaBHEHNE HEPA3PBIBHOCTH

VYpaBHenue bepnymum

Bsiskocts. Koadduument Bszkoctu (auHamuyeckoil M kuHemarumdeckoil). Ilapamerpsl,
OIPEIEIAIOIINE BI3KOCTb CPEABI

Pexxumebl TeueHus xuakoctu. Yucno PeliHonbaca

Bonpocel mo pasgeny 2
®usnueckuil, NPYKUHHBII M MaTeMaTH4eCKWd MasTHUK. IlpuBeneHHas uimHa
(bu3MUecKOro MassTHUKA
XapakTepucTuku Konebanuii (mepuo1, 4acTora, aMIuInTyaa, ¢asa)
Bomnna. Buael BoiH. XapakTepuCTUKH BOJIH
®dopmyna pacyera neproja npy>KuHHOT0, PU3NIECKOr0 U MAaTEMATUYECKOT0 MasiTHUKA

Bonpocsl no pazneny 3
OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
HNneanpHbIil ra3
VYpaBHEHHE COCTOSTHUS UACANIBHOTIO ra3a
[IIxana KenpBuna u Lenbcust
["a30BbIE 3aKOHBI
N3onporeccer
[lepBoe Hauano TepMOAMHAMUKHI
KII] TenmoBoro aBuraresns U uaeaibHon MamnHbl KapHo
PeanbHsblii ra3. Ypasaenue Ban-/lep-Baansca
Annabatusiil nporecc. Koaddumment Ilyaccona

Bomnpocsl no pa3zaeny 4
HanpskeHHOCTh U MOTEHLIMA JIEKTPOCTATUYECKOT'0 MOJIs, CBSA3b MEXKIY HUMU
[Tpunuun cynepno3unuu nosuei. Pabora momus
Teopema o0 IIUPKYISAUN BEKTOpA HANPSHKEHHOCTH
CusoBble JMHUM M SKBUIOTEHIMAJIbHBIE ITOBEPXHOCTH, MX B3aUMOCBA3b. Bekrtop
rpajueHra
Teopema 'aycca Ju1st 311€KTPOCTATUUECKOTO OISl B BAKYYME M BEIIIECTBE
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Emkocts. [lapameTpsl, onpenesnsomue eMKOCTb IIJIOCKOT0 KOHIEHCATOPa

CBs13b HaNPSDKEHUS U HANIPSHKEHHOCTH B 3JIEKTPOCTATHYECKOM I10J1€

CoenvHeHNs KOHIEHCATOPOB

TuIbl IUAIEKTPUKOB U BUBI oJsipu3anuu. [lonsapuzoBaHHOCTh. JU3ieKTpryecKas
IIPOHULIAEMOCTD. DIEKTPUYECKOE CMELICHUE

. DHeprus 3aps>KeHHOr0 MPOBOJIHUKA, KOHAeHcaTopa. OO0beMHasl IIIOTHOCTh YHEPTUU
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

ConpoTHBICHHE POBOJIOYHOTO MTPOBOTHUKA

CoeaunHeHus MPOBOJHUKOB

CuJjia ¥ INIOTHOCTB TOKa

3akonbsl Oma

3akoH /[>xoyinst — Jlena

[TpaBuna Kupxroga

[TomynipoBOTHUKH, MX OTJIMYKE OT METAIIIOB U JIUDJIEKTPUKOB
DNEKTPOHHAS U IBIPOYHAS TPOBOJUMOCTE B TIOTYIPOBOTHUKAX
CobcTBeHHas U TPUMECHAs TPOBOAMMOCTD B TIOTYTIPOBOJHUKAX
[TomynpoBOIHUKH P - U N -TUIIA, KX TOTy4YEeHUE

Bonpocs! no pasgeay S
MaruautHoe mosie, ero Xxapakrepuctuku. CunoBble nuHuu. Cuna JlopeHua u cuia
Awmmnepa. 3akoH buo-CaBappa-Jlamnaca. MarautHoe nose 3eMian
OCHOBHBIE TIOJIOKEHHSI TEOPHHM JJICKTPOMArHUTHOTO Tojia MakcBewia. YpaBHEHUs

Makcgema. Teopema 0 HUPKYJIALMA BEKTOpa B. Teopema ['aycca 11t MAarHUTHOTO TOJIA
B BaKyyMe

®eppo-, mapa- W JUAMArHETHUKHU, WX OTJIUYHUTENIbHBbIE OCOOCHHOCTH. MexaHusm
dbopMUpOBaHUA OCTATOUYHON HaMarHM4eHHOCTH y (eppomarnetukoB. Touka Kropu.
ITetna rucrepesuca

MarnutHoe mnone. Ilorox Bekrtopa B. SIBiaeHHE »IE€KTPOMarHUTHON HMHIYKIMHU U
camounaykuuu. IIpasuno Jlenna
OCHOBHBIE TIOJIOKEHMSI TEOPHUH AJIEKTPOMAarHuTHOro mojs MakcBenna. YpaBHEHUs

Makcgemna. Teopema o nupkysiuu Bektopa B . Teopema ["aycca mis MarHuTHOTO 1Mosist
B BaKyyMme

Bonpocsl no pazaeny 6
3aKOHBI OTPAKEHUS U NPETOMIIEHHS] CBETOBBIX BOJIH
OTHOCUTENBHBIM W  AOCOJIOTHBIA TMOKAa3aTenu TMpeoMJIeHUsA. SIBIeHHWE TOJIHOTO
BHYTPEHHETO OTPa’KEHHUS
[Momstpuzanus ceera. Yron bprocrepa. 3akon Mairoca
Wntepdepenuus u audpaxius cBeta
Omnpit FOHra. Mtepdepennys B TOHKUX MICHKaX
Konbua HeroTOHA B OTpa’k€HHOM M IIPOXOJAIIEM CBETE
VYcnoBue naTephepeHITMOHHBIX MAKCUMYMOB I MUHIMYMOB
[Tpunuun INoiirenca-@penens. 3oub1 Openens
VYcnoBue riaBHbIX MAaKCUMYMOB U MUHUMYMOB ISl TU(PaKIIMOHHON pelIeTKU
JudpakumonHas KapThHa B MOHOXpOMaTHUecKoM M Oeinom cBere. Paspematormas
CIIOCOOHOCTH AU(PPAKIIMOHHON PeIIeTKN

Bomnpocsl no pazageay 7
SBnenue potordpdexra. Bunst pororddexra
VYpasuenue DitHmreitna. Kpachas rpanuna goroaddexra
[TapameTpsl, XapakTepu3ylOIIME CIIOCOOHOCTh TeJl  MOrJouarh M U3JIy4aTh
AJIEKTPOMATrHUTHBIE BOJTHBI
3akon Kupxroda. 3akon Credana — bonpiimana. 3akon Buna
AOcomoTHO uepHoe Teno. Cepoe Teno
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6.

7.

Cnektp. Buabl cnektpoB. CriekTpbl UcnyckaHusi U noryionieHusi. CrieKTpajabHbIA aHAIN3
U CT0 MPUMCHCHUC
[Tocrynartel bopa. OGpa3oBanue criekTpa U3Iy4eHHUs aToMa BOAOPOIa

[lepeyeHb BOMpOCOB, BBIHOCUMBIX HA MPOMEKYTOUHYIO aTTECTALUIO (3K3aMEH)

Bonpocsl k 3x3ameny (1 cemectp)

Pa3zgen 1 «Puznyeckre 0CHOBBI MEXAHUKI))

1.

10.
11.
12.
13.

14.
15.
16.

17.

[Mpenmer ¢usuku. Meronbl (GU3MYECKOro HccienoBaHUS. Poilb (U3HKU B Pa3BUTHH
TEXHHUKU U BIIMSHUE TEXHUKU HA pPa3BUTHE (PU3UKH.

MexaHnuueckoe JBHKEHUE Kak mpocTeimas (opma aBukeHHs MmaTepuu. Kiaccuueckas
MexaHuka. [IpocTpaHcTBO U BpeMs B Kl1aCcCUUECKON MexaHuke. @u3nueckue MOoJIeu.
KunemaTtnueckoe onvcanue ABHKEHUS TOUKH. CKOPOCTh U YCKOPEHUE ITPU KPUBOJIMHEHHOM
newxeHnn. HopmanbHoe 1 KacarenbHOe (TaHTeHIIMAIBHOE) YCKOPEHUS.

JIBH>KEHME TOYKHM IO OKPY>KHOCTH. BEKTOpBI yriioBOH CKOPOCTH M YIJIOBOTO YCKOPEHHUS.
CBs13b TMHEWHBIX CKOPOCTEN U YCKOPEHUH C YITIOBBIMU CKOPOCTSIMU M YCKOPEHUSIMU.
Hunamuka. Mexanudeckas cucrema. Cwina. Macca u umnynbc. CoBpeMeHHasi TpaKTOBKa
3akoHOB HproToHa. CHilbl B MEXaHHKE.

HNMIynbC cUCTEMBI MATEPUATIBHBIX TOYEK. 3AKOH COXPAHEHUSI UMITYJIbCA.

O606menHas hopmynupoka |l 3akona HetoroHa. 3aKkoH BCEeMUPHOTO TATOTEHUS.

DHeprus Kak yHUBEpCalbHasi Mepa pa3iIuyHbIX (GOpM ABHKEHHUS U B3auMoJeiicTsus. Pabota
cuibl. KoHcepBaTHBHBIE 1 HEKOHCEPBATUBHBIE CUJIbL. MOIIHOCTb.

Kunerndeckass sHeprusi MexaHuyeckod cuctembl. [loTeHumanbHas osHeprus. 3aKoH
COXPAHEHUS SHEPTUH B MEXAHUKE.

MowmenT unepuun. Teopema IlTeiinepa.

MowmenT cuibl. OCHOBHOE ypaBHEHHE TUHAMHUKU BpPaAIaTeIbHOTO JIBHXKCHHS TBEPIOTO Tea.
KuneTtnueckast sHEprus BpallarolIerocst U KaTAIIerocs TBepAoro Tea.

MoMeHT wuMIlylibca MaTepUATbHOM TOUYKH, MEXAHMYECKOM CHCTeMbl W Teja. 3aKOH
COXpaHEHHUs MOMEHTa wuMIyibca. (OCHOBHOE YypaBHEHHE [MHAMHUKUA BpallaTeIbHOTO
JBUKEHHS TBEPJIOTO Tela B 0000IIEHHOM BH/IE.

Hedopmarus B TBepaoM Tene. 3akoH ['yka.

['uapocTaTuka HecxuMaeMol XUAKOCTH. JlaBienue cronda xuakoctu. Cuina Apxumena.
CrannoHapHoe TEYE€HHE HI€aTbHOU >KUJIKOCTH. YpaBHEHHE HEpPA3phIBHOCTH. YpaBHEHHE
beprymn.

Bsskocts xuakoctu. Pexxumel Teuenus. Yucno PeitHonbaca.

Pasznea 2 «KonebaHus ¥ BOJIHBD)

18.

19.
20.

Knaccudukanus konebanuii. YpaBHEHHE TapMOHHYECKHUX KojeOaHui. MexaHudyeckue
konebanusi. OHeprus konebanuil. JluddepennuanbHoe ypaBHEHHE TapMOHHUYECKUX
KoJIeOaHMIA.

MasTHUKH.

BomroBoe aBmwxkenwue. [lnockas rapMoHHMYecKkass BojHA. J[JTMHA BOJIHBI, BOJHOBOE YHCIIO,
(dazoBasi CKOPOCTh. Y paBHEHHE BOJTHBI.

Pa3nea 3 «MonekvispHas hU3UKA M TEPMOINHAMUKAY

21.

OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-KMHETUYECKOH  TEOpPUU  HJCAIBHBIX  Ta30B.
TemnepatypHas wmkana Llenscust n KenbBuna. CpelHsiss KHHETHYECKAs] SHEPTHUST MOJIEKYII.
MonekyaspHO-KMHETHYECKOE TOJIKOBaHNE a0COTIOTHON TeMIepaTyphl.
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22. TepMoguHAMHUYECKHE MMapaMeTphl. [epMOJMHAMUYECKOE pAaBHOBECHE H  IPOIIECC.
YpaBHEHHE COCTOAHMS UEaTBbHOIO ra3a. Mzomnporieccsl.

23. IlepBoe Hauamo TepMoauHaMUKH. Pabora raza. TermiooOMeH, KOJMYECTBO TEIUIOTHI.
BuyTpennsis sHeprus uaeaibHoro rasa. Uucio crenexeit cBoOOIbI.

24. TlpumeHeHMe epBOro Havaia TEPMOAMHAMUKH K U30MpolieccaM. AinabaTHBIN MpoIecc.

25. TermoemkocTs. YpaBHenue Maiiepa. Koaddumment [Tyaccona.

26. TernoBeie nuratenu. Teopema Kapuo. [{ukin Kapro u ero k...

Pa3znen 4 «DJIEKTPUUSCTBOY

27. DnexTpudeckue 3apsiabpl. 3aKOH COXpaHEHUs 3apsaoB. B3ammopeiicTBue 3apsaoB. 3akoH
Kynona.

28. DIEeKTPOCTaTUUECKOE I10JIe, €r0 XapaKTePUCTHKU. DKBUIOTEHIMAJIbHBIE MOBEPXHOCTH U
CHJIOBBIE JIMHUM JIeKTpocTaTnyeckoro nosst. [punnun cynepno3unuu mnonei.

29. CBsi3b HAIIPSDKEHHOCTH U MOTEHUIMaNa. ['palueHT noreHuaia.

30. [IpoBOAHMKN B 3IEKTPOCTATMYECKOM I0Jie. PaBHOBecHe 3apsioB B MPOBOJHUKE. EMKOCTh
IIPOBOIHUKOB.

31. Emxocte  koHneHcaTopoB. CoOequHEHHS  KOHJICHCATOPOB. ODHEPrusi  3apsHKCHHOTO
KOHJIEHCATOopa.

32. Tunbsl  mudnekTpukoB. [lomspuzamust IUAJICKTPUKOB W €€ BUABL. [loJsIpH30BaHHOCTH
JUBJIEKTPUKOB.  JludnekTpudeckas BOCHPUUMUYUBOCTE U IPOHULAEMOCTb.  Bekrop
JIEKTPUUECKOTO CMEILICHHUS.

33. [IocTOSIHHBIN ~ AJIEKTPUYECKUIT TOK, YCJIOBUS €ro  CYIIECTBOBAHHUS M  OCHOBHBIE
xapakrepuctuku. Croponnue cuisl. [Tonstue 3/1C u HanpsKeHuUs.

34. ConpoTHBIIEHHE TPOBOJIOYHOTO MPOBOHHIKA. COeTMHEHHS TPOBOTHIKOB.

35. 3akon Oma B mWHTETpaimbHOU (hopMe it OJHOPOTHOTO W HEOTHOPOIHOTO yYacTKOB IIEIH,
JUIS TIOJTHOM LIETIH.

36. 3axon Jlxoyins — JIeHna B mHTErpasibHON (hopme. MOITHOCTH TOKA.

37. llonynpoBoaHuKH. 30HHas Teopusi TBepaoro Ttena. CoOcTBeHHass W NpPUMECHas
IIPOBOAMMOCTB TOJIYIPOBOAHUKOB. [{nox.

Pasznen S «Marnetusm»

38. MarauTHoe IoJie U €ro XapakTepUCTHKU. Makpo- 1 MUKpOTOKU. Bo3aelicTBue MarHuTHOro

II0JI1 HA pPaMKY C TOKOM M Ha MIPSIMOJIMHENHBIN IPOBOJIHUK C TOKOM.

39. CunoBple  JTMHWUM MarHWTHOM wHAyKnwwu. CuiaoBas KapTHHA MarHUTHOTO — ITOJIA
MPSIMOJIMHEHHOTO TMPOBOJHUKA C TOKOM W KPYroBOoro BuTKa. [IpuHIMI Cyneprno3unuu
MarHuTHbIX nojei. 3akoH buo — CaBapa — Jlanmnaca.

40. Bo3zeiicTBHEe MarHUTHOTO TIOJIS Ha MBIOKYIUiics 3apsir. Cuna Jlopenna.

41. HamarHu4yMBaHWe MarHEeTHUKOB. HampsyKeHHOCTh  MAarHUTHOTO MOJds. MarHutHas
MPOHUIIAEMOCTh U MATHUTHAs BOCIIPUUMYHUBOCTb.

42. JlnuaMarHeTuKy, apaMarHeTUKU U eppOMarHeTHKH.

43. DnektpomaruutHas WHAYKIUA. OJC WHAYKIMM B TOJIBIKHBIX ¥ HEMOABHKHBIX
IIPOBOJIHUKAX. BpaleHne pamku B MarHuTHOM none. Toku Pyko.

44, Camounnykuusi. UTHIyKTHBHOCTH POBOTHUKA.

45. Cuctema ypaBHeHH MakcBesuia B HHTETpaIbHOU opme.

46. KonrebarenpHbIi KOHTYp. [IpeoOpa3zoBaHue SHEPTUN Ha Pa3IMIHBIX dTanax KoJeOaHusl.

47. DnexTpomaruutHas BosHa. [1Ikana s1eKTpOMarHUTHBIX BOJH.

Pa3nen 6 «Onrtukay

48. OnTuka. 3aKoHbI reoMeTpuUecKoil ontuku. [loaHoe BHyTpeHHEe oTpaykeHue. JIMH3bI.
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49. Untepdepenus cBera. YCIOBUS BOSHUKHOBEHHs uHTepdepeHiuu. [TpuHiun mnomyyeHus
UHTEP(PEPEHIIMOHHOM KapTUHBI. Y CIIOBHUS MaKCUMyMOB U MUHUMYMOB.

50. UnTepdepenius B Tonkol mieHke. Konbiia HetoToHa.

51. ludpaxnus ceeta. [Ipunnun [oirenca-dpenens. 3oab1 Openens. Judpakius Ha KpyriioMm
OTBEpPCTHUH.

52. Iudpaknuonnas pemerka. [naBHble MakcuMyMmbl. [ naBHbIe MHUHUMYMBI. Paspemaromas
CIIOCOOHOCTB.

53. [lonsipuzoBanHblii cBeT. Buapl momspusanuu. CrocoObl MOMYy4YeHHS TMOJISPU30BAHHOTO
CBeTa.

54. IIpoxok/IeHHEe €CTECTBEHHOTO CBeTa uepe3 mnojsipuzarop u aHanuzatop. [loBopor
IUIOCKOCTH MoJisipu3anuu. 3akoH bprocrepa.

55. KopnyckymnsipHO-BOJTHOBOM Jyanu3M cBeTa. KBaHT cBera. DHeprus u UMIYJIbC (POTOHA.
Bremnnii porordpdexr. CBeToBOE AaBICHUE.

56. TemmoBoe wu3nydenue. 3akoH Kupxroda. AOcomotHo dyepHoe Teno. 3akoH Credana-
bonbumana. 3akon Buna.

Paznen 7 «KBanroBas dusuka»

57. Mopens atoma Pesepdopna-bopa. DMnupudeckrne 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax.
Teopus bopa.

58. BoHoBbIe cBoOWcTBa MuKpodacTull. J[mmHa BoiHbI e bpoinsg m ee cBoiictBa. BomHoBas
byukuus. Ypasuenue llpeaunrepa.

59. CoctaB aromMHOro snapa. XapakTEepUCTUKH sifpa. SlnepHble CUIIBL. DHEpPrusl CBS3U sJpa.
Hedext macc. DHepretuueckuit 3pGeKT saepHoil peakiuu.

60. PannoakTuBHOE W3IIydeHHWE M €r0 BHUJABL. 3aKOH PaJMOAKTUBHOTO pacmana. SmepHbie
peaKuum.

6.2. Onucanue nNokaszaresieil 1 KpUTEPHEB KOHTPOJIS yCIIeBAEMOCTH, ONMCAHUE
LIKAJ OlleHMBAHUSA

Kputepuu oueHkM penieHus 3aJaud Ha KOHTPOJBHOM padoTe, Mpu 3aluTe
nabopatopHOi pabOThI, HA IK3AMEHE:

e 5 0aJUI0B BBICTABISETCS CTYAEHTY, €CIM B JIOTUYECKH BBICTPOEHHOM
pEIICHUH TPaBUILHO yKa3aHbl (OPMYJIBI BCEX HEOOXOIMMBIX (DU3UUYECKUX 3aKOHOB
C TMOSCHEHMSIMH, ClieJaHbl BCE HEOOXOAMMbIE MaTeMaTUYECKHUe MpeoOpa3oBaHusl,
PUCYHKH (TIpY HEOOXOAUMOCTH), MOJy4YEH MPaBUIbHBINA OTBET;

e 4 (6aJjs1a BBICTABIISIETCS CTYACHTY, €CJIM B OTBETE YKa3aHbl BCE HEOOXOIUMBIC
duznyeckue 3aKOHBI C MOSICHEHUSIMH, TPUBEJIEHBl PUCYHKU (TP HEOOXOIUMOCTH),
HO B MOSICHEHUSIX K (PU3MUECKUM 3aKOHAM WJIM B PUCYHKE COAEPM ATCS HETOYHOCTH,
WIH JIOTyIlIeHa MaTeMaTHYeCKHUe OINOKa IPU PEIICHUY;

e 3 Oajuia BBICTaBISETCA CTYACHTY, €CIM B OTBETE YKa3aHbl TOJBKO
HEOOXoauMble (PU3MYECKHE 3aKOHbl WJIM PHUCYHKH (MpU  HEOOXOJUMOCTH),
WIN B 3aKOHAX M PUCYHKE JOIYIIEHbI OLINOKH;

e 2 paJ1a — PELICHUE HE COACPKUT OCHOBHOM MOHATHIHBINA anmapar no TeMe
3aJ1ayu.
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Jlnst monmycka K SK3aMEHY CTYAEHT 00s13aH PEIINTh WUTOTOBYIO KOHTPOJIBHYIO
paboTy Ha OLEHKY «3aYTEHOM.

HToropas oneHKa MO KOHTPOJBHOW pabOTe «3aYTEHO» WU «HEe 3aYTeHO»
OTNpENENseTCS MO CpeaHeMy Oally MO BCEM 3ajJadaM BapuaHTa KOHTPOJHHOU
paboTHI:

0 — 2,4 6aj1a — «HE 32aYTEHOY;

2,5 — 5 0a/U10B — «324TEHO».

Kputepuu o1ieHKH BOITPOCOB AJIS 3aLIUTHI JIAOOPATOPHBIX padoT:

® «3a4YTEHO» BBICTABISIETCA CTYJEHTY, €CIIM B OTBETE Ha BONPOC MPABUIIBHO
yKa3aHbl BC€ HEOOXOJIMMbIE (DPU3UMUYECKUE 3aKOHBI U OINPENENICHUS C IMOSCHEHUSMH,
IOPAaBWJIBHO OIMCaHbl SIBICHUS WM B OTBETE COAEpKATCS HE3HAUUTEIbHBIC
HETOYHOCTHU;

® «He 3a4YTEeHO0» — OTBET HE COJIEPKUT OCHOBHOM MOHATHHMHBIN ammapaT 1o
TE€Me BOIpOca.

Jnst gomycka K 9K3aMEHY CTYJIEHT O0s3aH 3alllUTUTh BCE BBIMOJHEHHBIC
n1abopaTopHbIe pabOTHI HA OLICHKY «3a4TEHO).

HUTtoroBas olleHKa 1O 3amUTe JIaDOpaTOpHOW  pabOThl  «3aUYTEHO»
WM «HEe 3aYTeHO0» OIpEesieTCs o cpeHeMy Oajuty pemieHus 3-X 3a/iad 1Mo Teme
paboTel: 2,5 — 5 6a10B — «3auTeHO»; 0 — 2,4 fajia — «He 3a4TeHO» M OTBETaM
C OLIEHKOM «3a4TeH0» Ha BONPOCHI JUIsl 3alUThI JabopaTopHOil paboTel. Torosas
OLICHKA MO 3auuTe Ja0OpaTOpPHOM padOThl «3aYTEH0» COOTBETCTBYET PELICHUIO
3alady ¥ OTBETY Ha BOIPOCHI JIA 3alllUThl JIaDOpaTOpHOW pPabOThl € OIEHKaMHU
«324YTEHOY.

JIisi BBITIOJTHEHHSI U 3allUTHI JaOOpaTOPHBIX PAadOT CTYACHTHI Pa30MBAIOTCS
Ha Majbie rpynmbl Mo 3 — 5 yenoBek. Kakmasi rpyrina BBINONTHSIET Ha 3aHSITHH
WHJMBUAYaJIbHYIO J1abopaTopHyto padoty. Ilpu 3ammure nabopaTopHOl pabOThI
Majiol TpyNmol OTBEThl KaXJOro CTYACHTAa OLECHUBAIOTCS MO KPUTEPHUIM
WHIUBU Ty aJTbHO.

Kpurepuu oLieHKH BOITPOCOB K 3K3AMEHY:

e 5 0a/LUI0B BBICTaBISICTCS CTYACHTY, €CIU B JIOTMYECKH BBICTPOCHHOM
OTBETE Ha BOIPOC MPaBWIHHO yKa3aHbl Bce HEOOXOAuUMbIEe (PU3MUECKHE 3aKOHBI U
ONpPEACICHUS C MOSICHEHUSIMHU, MPABUIBHO OMUCAHBI SIBJICHUS, MPEJICTABICH BBIBO/I
OCHOBHBIX (POPMYJI B COOTBETCTBUU C U3JIOKEHHBIM JIEKITMOHHBIM MaTEPUAJIOM;

e 4 Oasia BBICTAaBISIETCS CTYACHTY, €CIIA B OTBETE YyKa3aHbl BCE
HEe0OXoauMble (U3MYECKUE 3aKOHBI U OMPEISICHUS C TOSCHEHUSMH, OTHCAHbBI
SIBJICHHS,

HO B INOJACHCHUAX K (1)H31/I‘{€CKI/IM 3aKOHaM M OIPEACIICHUAM COACPKATCA HCTOYHOCTHU
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U (WIK) SBJICHUS OMHUCAHBI C OMIMOKOW W (MJIM) HE MPEJCTaBJICH BBIBOJ OCHOBHBIX
(GbOpMyIT B COOTBETCTBHH C M3JI0KEHHBIM JICKITAOHHBIM MaTEPHATIOM;

e 3 0ajja BBICTABISICTCS CTYACHTY, €CIM B OTBETEC YyKa3aHbl TOJBKO
HEoOXOoauMbIe (U3NYECKHE 3aKOHBI, OMNpeaeNieHus 0e3 TMoscHeHWd (WM B
MOSICHCHUSAX COJACpXATCsl OMMUOKK) W (WIM) TPH ONMHMCAHWUU SIBICHUS JOMYIICHBI
OImMOKH (MM ONMKMCAaHUE OTCYTCTBYET);

e 2 0ajjia — OTBET HE COJCPKUT OCHOBHOW TOHATHUHHBINA ammapaT Mo TeMe
BOTpOCa.

JIK3aMeH: OUIIET U3 2 TEOPETUUECKUX BOMPOCOB U 1 3a/1aum.

Ha sKx3ameHe CTyJIeHT OTBEYaET Ha JIBa TEOPETUUYECKUX BOMPOCA, BKIIFOUEHHBIX
B Owier, U pemiaeT OJHy 3ajaauyy. buiier u 3ajady CTYJIEHT BbIOMpaeT CiIydaitHO
U3 KOMIUIEKTa NpeJJlaraéMblX €My COOTBETCTBYIOIIMX MaTepuanoB. KrTorosas
OIICHKA IO 3K3aMEHY BBICTABJISETCA IO CpelHed apu(METHYECKON OIIEHKE OTBETOB
Ha TEOPETUYECKUE BOMIPOCHI U PEIICHUS 3a/1aUH:

1. «otamuHo» — ot 4,5 1m0 5 OawioB;, KOMIIETCHIMH, 3aKpEIIEHHbIC
3a TUCIUIUIMHOM, ChOPMUPOBAHBI HA YPOBHE — BBICOKHH;

2. «xopomo» — ot 3,5 o 4,4 06amioB;, KOMIICTCHIIMH, 3aKpEIUIEHHBIC
3a TUCIHUIIMHOM, CHOPMUPOBAHBI HA YPOBHE — XOPOIIUN (CpETHUN).

3. «yIOBJETBOPUTEJBbHO» — OT 2,5 no 3,4 0OawioB, KOMIETCHIINH,

3aKperIEHHbIE 32 JUCIHUIUIMHON, C(OOPMHUPOBAHBI HA YPOBHE — IOCTATOYHBIM.
4. «HeyIOBJIETBOPUTEJBbHO» — OT 0 10 2,4 OaIoB; KOMIICTCHIIUH,
3aKpemIEHHbIE 32 JUCIUIUIMHON, HE COPMHUPOBAHBI.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecneyeHne JUCHUIINHbI

7.1. OcHOBHas JuTEpPaTypa
1. Tpodumosa T.N. Kypc ¢pusuku: yueOH. mocoOue uisl CTyH. YUPEKICHUM
BeIcmI. oOpa3oBanus / T.U. Tpopumona. — 23-¢ u3zd., crep. — M.: M3marenbckmid
HeHTp «Axkanemusi», 2017. — 560 c.
2. Tpodumona T.M. CoopHuK 3amau 1o Kypcy pusuku. Yueonoe noc. / T.H.
Tpodumona. — 3-¢ uzn. — M.: OO0 «U3marenbckuit nom «Onuke 21 Bex», 2003. —
384 c.

7.2. lonoJIHUTeIbHAS JTUTEpaTypa
1. Cagenbes, 1.B. Kypc ¢usuku: yuebHoe nocodbue st By30B: B 3 ToMax /
N.B. CaBenbeB. — 8-e uzn., crep. — Cankrt-Iletepoypr: Jlans, [6. 1.]. — Towm 1:
Mexanuka. Monekynspraas ¢usuka — 2021. — 356 c¢. — ISBN 978-5-8114-6796-
9. — Tekct: »aexTpoHHbIN // JlaHb: 3NEKTPOHHO-OMOJIMOTEYHAsT CUCTEMA. —
URL.: https://e.lanbook.com/book/152453
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2. CasenbeB, M.B. Kypc ¢usuku: ydyebnoe mocobue: B 3 Tomax / M.B.

CaBenbeB. — 6-¢ u3m., crep. — Cankr-Iletepbypr : Jlawp, [6. 1.]. — Tom 2:
OnextpudecTBo. Konebanust n Bomubl. BomHoBas onmtmka — 2019. — 468 c¢. —
ISBN 978-5-8114-4253-9. —  Tekct:  oanekTpoHHBIN //  JlaHb:  3IEKTPOHHO-

oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/117715

3. Xycaunos, LILI. Kypc ¢usuku: Teopus, 3agayu U BOMPOCHL: ydyeOHOE
noco6wue / III.I". XycannoB; Poccuiickuii rocy1apCTBEHHBIN arpapHbIii YHUBEPCUTET -
MCXA umenun K.A. TumupsizeBa (MockBa). — DIJIEKTpPOH. TEKCTOBBIE HaH. —
Mocksa: PTAY-MCXA um. K. A. Tumupsszesa, 2021 — 464 c. — Pexum nocrymna:
http://elib.timacad.ru/dl/local/s20210609.pdf.

4. KonomnmH, H.A. ®uszuka. Marepuansl KOHTPOJIBHOW pabOThI ISt

CTYJICHTOB arpapHbix Hampaiienuil noarotoBku. / H.A. Konornun, U.B. JleBkun,
B.JI. Ilpumen; Poccuiickuii rocynapCTBEHHbI arpapHblii yHuBepcuter - MCXA
umenu K.A. TumwupszeBa (MockBa). — DJNEKTpPOH. TEKCTOBbIe AaH. — MockBa:
PTAY-MCXA wum. KA. TumupszeBa, 2021 — 154 c¢. — Pexum pocryna:
http://elib.timacad.ru/dl/local/s20210715.pdf.

5. Xycaunos, LIL.I". KBanToBas ¢usuka: yueonoe nocobue / lII.I'. XycanHos;
Poccuniicknii rocynapcTBeHHbI arpapHbli yHuBepcuteT - MCXA umenn K. A.
TumupszeBa (MockBa). — DnekTpoH. TekcToBble AaH. — MockBa: PITAY-MCXA
uMm. K.A. Tumumpszesa, 2020 — 148 c¢c. — Pexum  jgocryna:
http://elib.timacad.ru/dl/local/s17122020.pdf.

6. Xycaunos, III.I'. OcHOBBI MEXaHWUKH M MOJIEKyJsipHas (usuka: yuyeOHoe
nocobue / lII.T". XycaunoB; Poccuiickuii rocygapcTBEHHBIN arpapHbIii yHUBEPCHUTET -
MCXA umenun K.A. TumupsizeBa (MockBa). — DIJIEKTpPOH. TEKCTOBBIE HaH. —
Mocksa: PTAY-MCXA um. K.A. Tumupsizesa, 2020 — 146 c¢. — Pexxum gocryma:
http://elib.timacad.ru/dl/local/umo456.pdf.

7. Xycaunos, III.I'. DnekrpomaraeTnaM u BOJHBL: yueOHOe mocobue / IILT.
XycanHoB; Pocculickuii TocyapcTBeHHbIN arpapHblii yHuBepcuteT - MCXA nmenu
K.A. TumupszeBa (MockBa). — DIEKTpOH. TeKCTOBble naH. — MockBa: PI'AY-
MCXA wum. K.A. TumwupszeBa, 2020 — 168 c¢. — Pexum pgocryna:
http://elib.timacad.ru/dl/local/umo457.pdf.

8. Konommmn, H.A. ®wuzuka. Matepuaibl Uisi pelIeHUS KOHTPOJIbHOM

pabotel. Yacth 1: yuebHO-MeToanueckoe nocooue / H. A. Konomnun; Poccuiickuii
rocyJapcTBeHHbI arpapHbiii yHuBepcuter - MCXA umenu K. A. TumwupsizeBa
(MockBa). — OnekTpoH. TekcToBble naH. — MockBa: PITAY-MCXA um. KA.
Tumupssesa, 2018 — 215 C. — Pexum JIOCTyIIA:
http://elib.timacad.ru/dl/local/umo315.pdf.

9. Konormmn, H.A. ®uzuka. Matepuansl isi pelIeHUS KOHTPOJIbHOM
pabotel. YacTte 2: yueOHO-MeToauueckoe mocooue / H.A. Konomnun; Poccuiickuii
rocynapctBeHHbIil arpapHbiii yHuBepcutrer - MCXA umenu K. A. Tumupsizera
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(MockBa). — OnekTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. KA.
Tumupssena, 2020 — 183 C. — Pexum JOCTyma:
http://elib.timacad.ru/dl/local/umo449.pdf.

10. Mexanuka: meronnueckue ykazanus / B.JI. Ilpumen [u ap.]; Poccuiickuii
rocygapcTBeHHblid arpapHbiii  yHuBepcureT - MCXA wumenn K.A. Tumupszesa
(MockBa). — DnekTtpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupsizena, 2018 — 61 C. — Pexxum JOCTyTa:
http://elib.timacad.ru/dl/local/umo214.pdf.

7.3 HopmaTuBHBIE IPABOBbIE AKTHI
He npenycmotpeno.

7.4 Metoanueckue yKa3aHusl, peKOMeHIAMU U Ppyrue MaTepuasbl K 3aHATHAM
1. Meroguueckue yka3zanus K jabopatopHbiM pabotam. M3zn. BY3A. 1987-
2018 .

8. [lepeyenn pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHMKALIMOHHOI CeTH
«MHTEpHET», HEOOXOAUMBIX IS OCBOCHMS UCHUIINHBI
He npenycmotpeno.

9. IlepeyeHb MPOrPaMMHOI0 O0ecTieYeHus: U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM
He npexycmoTtpeHo.

10. Onucanne MaTepUAJIbLHO-TEXHUYECKOI 0a3bl, HEOOX0AUMOIi
JJIS1 OCYLIECTBJICHUA 00Pa30BaTeJbHOIO MPoLecca 10 JUCHHUIIUHE

Tabnuua 7
Cenenusi 00 00eCIIeYeHHOCTH CIICIHAIM3UPOBAHHBIMU Ay TUTOPHSIMU, KaOMHETaAMH,
1ab0paTopUSIMHU

HaunmeHnoBaHue cieniuaabHbIX
MOMeIllleHU U MOMeLleHU i 115
CaMOCTOAITEJIbHOM padoThl (Ne
yue0HOro Kopmyca,
Ne aynuropun)

OcHaleHHOCTh CIeuATbHBIX IOMELeHUI U IIOMeleHHil
AJISl CAMOCTOSITEIbHOM PadoThI

HIxager 2 mrt.

Tunooit kommiiekT 060pya0BaHus JadopaTopun
«MonekynsipHas GU3MKa U TEPMOAUHAMUKAY | MIT.
(meB.N2410124000603107)

6. TunoBoil KOMIUIEKT 000pYAOBaHUS T1abOPATOPHH
«Du3nyecKre OCHOBBI MEXaHUKW» | TIT. (MHB.

Ne410124000603116)

VYuebnas maboparopust 1. Cron 21 mT.
(Yuebnbiit kopiryc Ne 28, 2. Crynbs 39 mir.
ayn. 301a) 3. Jlocka memoBast 1 mr.
4,
5.
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HanMeHoBaHMe crieliUAJBHBIX
NnoMelleHUH U MOMeIleHUH 1151
CaMoOCTOSITEJIbHOH padoThI (Ne
y4eOHOro Kopmyca,
Ne aynuropun)

OCHaIIIeHHOCTL CHelNHAJbHBIX IOMEIIEHNI U MOMeIlleHu I

JJISI CAMOCTOSITE/IbHOM padoThI

KommiekT nmpubopoB 1o ¢usuke 1 mr. (uHB.Ne
410134000000312)

Jlab6opaTopusbrit komiieke JIKM-6 (BpamarensHoe
newxkenue) 1 mr. (uaB.Ne 410124000602815)
Jla6opaTtopusbiii komruieke JIKT-9 «OcHoBbI

MOJICKYJISIPHOM (DU3UKH U TEPMOJMHAMUKIY» | mIT.
(uHB.Ne 410124000602810)

Boasrmerp B7-21A 1 mt. (1aB.Ne410134000000294).

YyeOHast ayTuTopus st 1. Tlapter 23 mir.
MPOBEJICHUS 3aHATUN 2. Crynbs lmr.
CEMHUHAPCKOTO TUIIA 3. Crombl 2 .
(Yuebubiit kopiryc Ne 28, 4. Jlocka menoBas 1miT.
ayz. 3010) 5. Wkadsr 1 mrT.
YyeOnas aboparopus 1. Croupl 20 miT.
(Yuebubiit kopiryc Ne 28, 2. Crynbs 29 mr.
ayn. 302) 3. Hocka menoBas 1 mit.
4. Ilxadsr 1 mr.
5.
6.

Tunooi kommiiekT 000pyROBaHus 1adopaTopun
«BonHoBsle npouecch» 1 mT. (MHB.Ne

410124000603118)

YueOHast ayuTopus Ass
MPOBEJICHUS 3aHATUN
JIEKIMOHHOI'O TUIa
(Yuebnbiit kopryc Ne 28 ay.
304)

aogrwpdPE

o

Cron 1 mr.

Crynbs lmr.

Jocka menoBas 2 miT.

Kadenpa 1 mr.

AKycTH4YecKasl cucTeMa JBYXIIOJIOCHAsl TMaccUBHAsl 2
wt. (mHB.Ne410134000000991, 410134000000992)
Muxkpogon koHneHcatopHbslii SHM 205A Ha rycuHoH
mee 2 IIT. (1uB.Ne41034000000987,
41034000000987)

Hoyroyk ACER E-Mashines e-430-102G16Mi FMD
M100 1 mrr. (uuB.Ne 210134000000702)

[Myner mnpemMuyMm Kilacca MuKmiepHbeiii Behringer
XENYX 1832 FX 1 mr. (uaB.Ne 410134000000986)
Pagnocucrema BOKaJIbHas 16-tn KaHaJIbHas
nByxantenHas 1 mr. (uaB. Ne410134000000990)

. Pannocucrema nByxanTeHHas neTiwdHas | mT. (MHB.

Ne410134000000989)

. OkpaH | mr.

VYuebnas naboparopus
(YueOnsrii koprryc Ne 28,
ayn. 337)

[Tapte! 17 wt.

Crynbs 37 .

Jocka menoBas 1 mT.

Mkads 1 mT.

Mounoxpomatop YM-2 1 wt. (uHB.Ne
4101340000003080)

TunoBoii KOMIIEKT 060py10BaHUS Ja0opaTopun
«KBanroBas ¢uznka» 1 mr. (nHB.No
410124000603114)

YcraHoBKa JJIs1 KCIIEp. W3y4.3-HOB TEII.M3J. | IT.
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HanMeHoBaHMe crieliUAJBHBIX
NnoMelleHUH U MOMeIleHUH 1151
CaMoOCTOSITEJIbHOH padoThI (Ne
y4eOHOro Kopmyca,
Ne aynuropun)

OCHaIIIeHHOCTL CHelNHAJbHBIX IOMEIIEHNI U MOMeIlleHu I

JJISI CAMOCTOSITE/IbHOM padoThI

(uB.Ne 410134000000313)

8. Jlaboparopusiii komiuiekc JIKO-1 M «KorepentHas
OITHKa» (C MOJYIIPOBOJAHUKOBBIM J1azepoM) 1 mT.
(uaB.Ne 410124000602816)
9. T'onmomerp 1 mt. (uaB.Ne 410134000000303)
YueOHas naboparopus 1. Tapter 20 mT.
(YaeGnsrit koprmyc Ne 28, 2. Crynps 34 mr.
ayn. 336) 3. Jlocka memoBast 1 mir.
4. Ilxadsr 1 mrT.
5. Hcrounuk nuranus b-5-49 1 wr. (uuB.Ne
110104000165)
6. HWcrounuk nutanus b-5-49 1 mr. (uaB.Ne
110104002611)
7. TunoBoil KOMILIEKT 000py10BaHUS J1abopaTOpUu
«KBanToBast puzuka» 1 mr. (uaB. No
410124000603113)
YyeOnas 1aboparopus 1. Tlapter 16 mr.
(Yuebnbiit kopiryc Ne 28, 2. Crynbs 34 mr.
ayn. 335) 3. Hocka menoBas 1 .
4. Ilxadsr 1 mr.
5. TIpu6op OINIIMP-017 lmrt. (uuB.Ne 110104002616)
6. Ipubop OIIINP-017 lmr. (maB.Ne 110104002030)
7. TunoBoil KOMIUIEKT 000pyAOBaHUs T1abOpaTOPHH
«Bomnosble poniecch» 1 mt. (MHB.Ne
410124000603117)
VYuebnas maboparopust 1. Tlapter 5 mT.
(YueOnslit kopryc Ne 28, 2. Crynps 15 mrt.
ayn. 334) 3. UlIxadsr 3 mr.
4. TunoBo# KOMIUIEKT 000py/JOBaHUs J1aOOPATOPUHN
«MonekynspHas pu3uKa U TepMOIMHAMUKa» | IIT.
(nHB.Ne 410124000603106)
VYuebnas maboparopust 1. Tlapter 13 .
(YueOnslit kopryc Ne 28, 2. Crynps 27 wr.
ayn. 333) 3. T'eneparop I'-3-118 1 mr. (uaB.Ne 110104000353)
4. TunoBoi KOMIUIEKT 000py/JOBaHUs JJaOOPATOPUHN
«Pu3nyeckre OCHOBbI MEXaHUKW» | IIT. (MHB.
Ne410124000603115)
YueOHast aymuToOpust AJis 1. Tlapter 14 mr.
IIPOBE/ICHUS 3aHATUN 2. Crynbs 2 mir.
CEMHHAPCKOI0 TUIIA 3. Jlocka memoBast 2 mIT.
(Yuebnbiit kopiryc Ne 28, 4. Cron npenogasarens 1 mrT.
ayn. 328)
VYueOHast ayuTOpus 1Uis 1. Tlaptst 10 mT.
IIPOBE/ICHMS 3aHATHN 2. Crynbs | mi.
CEeMHUHApPCKOTo TUIIA 3. Mocka menosas 1 mrT.
(YVaeGnsrit kopmyc Ne 28, 4. Cron npenonaBarens 1 1mir.
ayn. 324)
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HanMeHoBaHMe crieliUAJBHBIX
NnoMelleHUH U MOMeIleHUH 1151
CaMoOCTOSITEJIbHOH padoThI (Ne
y4eOHOro Kopmyca,
Ne aynuropun)

OCHAIIEHHOCTH CHENHUAJLHBIX IOMEINEeHUH U MMOMeIeHU i
JJISI CAMOCTOSITE/IbHOM padoThI

Hlxadsr 7 mr.

TunoBoit KOMIUIEKT 000pyI0BaHUs Ja00OpaTOPUN
«MonekynspHas Gpu3nKa ¥ TepMOIUHAMUKA» | IIT.
(maB.Ne 410124000603106)

6. TumnoBoil KOMIUIEKT 000PYAOBaHUS TabOpaTOPHH
«Du3nyeckre OCHOBBI MEXaHUKW» | mT. (MHB. No

YyebOnast maboparopus 1. JlaGoparopusie cToibl 19 mmiT.
(Yuebubiit kopiryc Ne 28, 2. Crynbs 45 mr.
ayn. 306a) 3. Jlocka menoBas 1 mir.
4.
5.

410124000603115)
YyeOnast 1aboparopus 1. JlaGoparopHble CTOJIBI 27 MIT.
(Yuebubiit kopiryc Ne 28, 2. Crynbs 57 mir.
ayn. 3060) 3. Hocka menoBas 1 miT.
4. Ilxadwl 2 mr.
5. TumnoBoii KOMILIEKT 000pyI0BaHUS JIaOOpaTOPUHU

«KBanToBast pusuka» 1 mr. (MHB.Ne
410124000603113)

6. TumnoBoil KOMIUIEKT 000PYAOBaHUS Ta0OPATOPHH
«BonHoBsle npouecch» 1 mT. (MHB.Ne
410124000603117)

JlaGopaTopHble CTOJBI 15 mmiT.
Cron nns npenonasarens 1 mir.

YueOHast ayuTopus Ass
MPOBEJICHUS 3aHATUN

aogrwpdPE

CEMHUHAPCKOIo TUIIA Crynba 47 wr.
(YVaeGnsrit kopmyc Ne 28, Jlocka menoBasi 2 mmiT.
ayn. 307) HIka¢e! 1 mrT.

bubnnoreka

YuraapHbIH 3a11

11. MeToanyeckue peKOMeHIalMH 00Yy4aIMMCS 110 OCBOCHUIO U CIUTIIUHBI

OO0pazoBaTenbHBIA MPOIECC MO AUCHUIUIMHE OPraHU30BaH B (hopme y4ueOHBIX
3aHATANA  OOydalIUMXCsl C TpernojaBaTeIeM M CaMOCTOATEIbHOW  paboThl
oOy4Jaronuxcs. Y4eOHble 3aHSATHS TPEJCTABICHbI CICAYIOMMMHI BHIIAMU: JICKIIUU;
JabopaTopHbIe pabOThI, KOHCYJIbTAIUU.

Ha yueOHBIX 3aHATHAX OOydaromMecss BBITIOJHIIOT —3alUIAHUPOBAHHBIE
HACTOSIIIEH TPOTrPaMMON OTJEIbHBIC BUBI YIEOHBIX pa0b0OT, B TOM YHCIIE OTACIbHBIX
AJIEMEHTOB padoT, CBSI3aHHBIX ¢ Oy IyIIei npodecCuoHaATbHON JeATeTbHOCTHIO.

[Tocne xaxmod  jexkuuu  TpeOyeTcs  caMoCTOsITeNbHas  MpopadoTKa
U3JI0KeHHOTo MaTepuana. [lepen 3aHATHEM MO BBHIMOJTHEHUIO Ja00paTOpHO paboThI
HEOOXOJMMO TOATOTOBUTH KOHCHEKT pabOThl, BHUMATEIHHO HM3Y4YUB COJEpIKAHUE
METOJMYECKUX yKa3aHUH, H 3aIIOMHUTH TOPSI0K BBHITIOTHEHHUS.

Buabl u popmbl 0TPAOGOTKH NPONYIIEHHBIX 3AHATHH
CryneHT, NOpONyCTUBIIMM JEKIUIO, 00s3aH OTpaboTaTh TEOPETHUUECKUN

Marcpuall 1o COOTBeTCTBYIOHIeﬁ TEMEC CaMOCTOATCIIBHO.
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CryneHt, npomycTvBmIMK aabopaTopHylo paborty, 0ob6s3aH €€ OoTpaboTarth
(BBITIOJTHUTB), PACCYUTATH U 3AIUTUT.

CTyIeHT, NpONmyCTUBLIMI HpaKTMYeCKoe 3aHATHE, CaMOCTOSTEJIBHO DeIlaeT
3a7ja4yy [0 TEME 3aHSATHUS.

12. MeToanyeckne peKOMeH/AalMH NpenoJaBaTesiM o OpraHu3aluu o0y4eHus
Mo JUCHHUIIMHE

Jlns Gojiee YCIEIIHOro OCBOEHHMS AUCLMIUIMHBI «DH3MKa» PEKOMECHAYETCA
CHavaJjla JIaBaTh CTYJEHTaM JIEKIMOHHBIA MaTepual, a 3aTeM 3aKpeIuliTh ero BHIC
MPAKTHYECKUX U JTaGOpaTOPHBIX 3aHATHH.

Wsydenne Kypca CKIQbIBaeTCsi M3 JIEKIHUH, 1abOpaTOpHBIX, NPaKTHIECKHUX
3aHSATHM ¥ CAMOCTOSTEILHON paboThl CTYIEHTOB.

Ha JeKIMsX OCBEIIAOTC OCHOBOIIOJATaloIye BOIPOCHl Mporpammel. Yacte
pa3nesioB BEIHOCUTCS HA MMPAKTUYECKUE 3aHATHS U CAMOCTOATENIbHYO npopaboTKy.

JlaGopatopHble pabOThl HarIAAHO AEMOHCTPUPYIOT ¢u3nyecKre 3aKOHBI H
SIBJICHUS. '

[IpakTH4eckue 3aHATHS MO3BOJSIOT NPUMEHUTH IMOMTY4YCHHYIO Ha JICKIHUAX
MHGOPMALVIO TSl PEeLIeHMs] KOHKPETHBIX (PU3NYECKUX 3a1ady.

IIporpammy pa3paboraJia:

Pa3paboTtuuk: Mapunosa C.A., k. ¢.-M. H %
p p b s
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PEIIEH3UA

Ha padouyro nporpammy aucuunanHbl 51.0.08 «®uznka»
OIIOII BO no nanpagiaenuro 05.03.06 Dxonorust u npupoAONOIB30BAHUEY,
HAIPaBICHHOCTSAM «ATPOIKOJIOTHS U SKOJIOTUYECKH Oe30macHast MPOAYKILIUs»,

«OKOJIOTHSI U YCTOWYMBOE MPUPOIONOIb30BAHUEY
(kBasupuKanus BLINYCKHUKA — 0aKaJaBp)

MouynoBoii ~ Haranpeli ~ AneKCaHApPOBHOHM, JOIEHTOM  Kadeapbl  TeXHOC(epHOU
oe3onacHoctu PI'BOY BO «Poccuiickuil rocynapcTBeHHbIN arpapHbslii yHuBepcurer — MCXA
umenn K.A. TumwupsszeBa», KaHAUJATOM TEXHMUYECKHUX HayK (Jajee IO TEKCTy PELEH3EHT),
npoBesieHa pereHs3us padoueit mporpammsel aucuuiumiel «®@usnka» OITOIl BO no nHanpasieHuio
05.03.06 Dxomnorust ¥ MPUPOAONOIH30BAHNE, HAMPABICHHOCTH «ATPOIKOJIOTUS U IKOJIOTUYECKU
Oe3omacHas TPOAYKIHsS», «OIKOJOTHS W YCTOWYMBOE IPHPOJIONONIb30BaHNE» (OakalaBpuar),
pa3pabotannoit B ®I'bOY BO «Poccuiickuii rocynapcTBeHHbIN arpapHbiii yauBepcureT — MCXA
umenu K.A. TumupsizeBa», Ha kadeape ¢usuku (pazpadorunk — Mapunoa Codbsi AHIpeeBHa,
TOLIEHT Kadenpsl GU3NKH, KaHIUAAT (PU3UKO-MATEMAaTHYECKUX HAYK).

PaccMmoTpeB npeicTapieHHbIE Ha PELEH3UI0 MAaTePUAIIbI, PELIEH3EHT MPUIIET K CIEAYIOIUM
BBIBOJIAM:

1. llpenbsaBnenHas pabouas mporpaMMa JUCHUIUIMHBL «Pu3nka» (najgee Mo TEeKCTy
[Iporpamma) coomeemcmsyem TpeboBanusim PI'OC mno nanpasinenuto 05.03.06 Dkonorus u

IMpUpoOAO0II0JIL30BAHHE. HporpaMMa COOéQOfCUWl BCC OCHOBHBIC pas3aciibl, coomeemcmeyent

TpeOOBaHUSM K HOPMATUBHO-METOINYECKUM JTOKYMEHTAM.
2. llpencrasnennas B I[Iporpamme akmyansnocms yueOHOW TUCHUIUIMHBI B paMKax
peanuzanuu OIIOIl BO ue nodnescum comnenuro — MUCHUIUIMHA OTHOCUTCS K 0a30BOM yacTu

yuebHoro nukia — b1.
3. Ilpeacrasnennsie B [Iporpamme wyesu AMCUUIUIMHBI coomeemcmeyiom TPeOOBaHUSM

®I'OC nanpasnenus 05.03.06 Dxonoeus u npupooononb3osanue.

4. B coorBerctBuu ¢ Ilporpammoii 3a aucuumiauHoW «PU3MKa»  3aKpENIEHO
2 komnemenyuu (2 unouxamopa cgpopmuposannocmu Komnemenyuu). JucuummHa «DuU3nKay
u mnpeacraBineHHas IIporpamma cnocobma peanuzosams UX B OOBSBICHHBIX TpPeOOBaHUSIX.

Pesynbratel 00ydeHus, mpeacTaBieHHble B [Iporpamme B KaTeropusix 3HaTh, YMETh, BIaJETh
coomeemcmgyiom cruenupuKe U COJAEP>KAHUIO AUCHUIUIMHBI U 0eMOHCHPUDVIOM B803MOICHOCHIb

MOJTyYEHUSs 3asBICHHBIX PE3yIbTaTOB.
5. Obmas Tpyno€MKocTh aucuMiuiiHbl «®dusukay coctaBiasier 3 3a4€THBIX €IUHUIIBI
(108 gacos).
6. MudopMans O B3aMMOCBS3M H3y4aeMbIX JUCIUIUIMH W BOIPOCAM HUCKITIOYCHHS
TyONMMpOBaHUS B COJIEPKAHWUW JAUCIHILIUH coomeemcmeyem JCHCTBUTEILHOCTH. JIUCIMILTHHA
«Dwuszuka» B3aumocBsizaHa c¢ gapyrumu gucnumumHamMu  OIIOII BO u  VYyebnoro rurana

no HanpaBneHuto 05.03.06 Oxonoeus u npupooononvzosanue, ¥ BO3MOXKHOCTH HAYOJIMPOBAHUS
B COJIEp>KaHUU OTCYTCTBYET. [I0CKONIBbKY MUCIUIUIMHA HE MIPEeIyCMAaTPUBAET HAIUMYUE CIEIIHATbHBIX
TpeOOBaHUI K BXOJHBIM 3HAHHSIM, YMEHHSIM M KOMIIETEHIIUSM CTYICHTA, XOTS MOXKET SBISATHCS
MPEIIIeCTBYIONMIEH JUis CIeNUadbHBIX, B TOM 4HCIE MNpo(ecCHOHANBHBIX JAUCIUILINH,
WCIIONIB3YIONTUX 3HaHUS B oOmactu (GU3WKH B MPO(ECCHOHATBLHON NEeATeThHOCTH OakajiaBpa IO
JaHHOMY HaITPaBJICHUIO IMOATOTOBKH.



7. TlpencraBnennas llporpamma  mpemmonaraer  mcmons3oBanue COBPEMEHHBIX
obpa3oBaTenbHbIX TCXHOJIOTHH, HCTONB3yeMBIX IIpH peanu3aly Ppa3IMUHBIX BHIOB Y4eGHoi
paboTel. POpMEI 06pa3OBaTE B HEIX TeXHONOMHi coomeemcmesyiom crienudUKe TUCIMILTHHEL

8. IlporpamMma mucuummug «Du3uKay npeanonaraer 4 3aHATHS B HHTEPAKTHBHOM dopwme.

9. Bungl, CONCpXaHHE M TPYHOEMKOCT CAMOCTOSTENLHOM paboThl  CTYAEHTOR,
NIpEICTaBJIEHHEIE B HporpaMMe, coomeemcmeyrom TpeOOBaHUAM K IOATOTOBKE BBIITYCKHHKOB,
corepxamumes 8o ®I'OC BO wanpasnenus 05.03.06 JKonozus u npupodononvzoeanue.

10. IpencraBnennrle u omucannse s IIporpamme opmbl mekywjeii oUeHKH 3HaHMI
coomeememeyiom cnenudpuke TUCHMIUTUHL 1 TPeOOBaHUSAM K BHITYCKHHKAM.

®opma TIPOMEXYTOYHOr0 KOHTPOJISt 3HAHUH CTYIEHTOB, npexycMoTpeHHas [Iporpammoii,
OCYMECTBAAETCA B (opMe 5K3aMeHa, yTo coomeemcmeyem CTaTyCy AMCUMILIMHBI, Kak

JUCUHINIMHEBI 0a30BOii yacTu y4ebHoro mukiaa — Bl ®IrOC HanpasneHus 05.03.06 Dxonocun u
npupooononv3oeanue.

11. ®opMme! oneHKY 3HAHMI, IpeICTABIEHHbIE B IIporpamme, coomeemcmeyrom cnenndpuxe
AUCLHIUTHHEI ¥ TPeOOBAHHUSM K BBITYCKHHUKAM.

12. VyebHo-mMeTonuueckoe  obecnevenne  MMCLUILIMHEL NPEACTaBIEHO:  OCHOBHOM
JIUTEPATYpoH — 2 ucToYHMKA (6230BHIH y4eGHHMK U COOpHHK 3a71a4), IOTIOJHHTE bHOMN JINTEPaTypoil

— 10 HaumeHoBaHuU#, 1 coomeememeyem TpeboBanuam OI'OC nanpasnenus 05.03.06 xonoeus u
npupooononb3o6anue.

13. MarepuanbHo-Texuuueckoe obecreyenne AMCIHILTHHDI COOTBETCTBYET cCnenupuke
JUCUHUILTAHEL «DH3MKa» U 06EeCNeYnBaAET HCMOMb30BaAHHE COBPEMEHHBIX 00pa30BaTeIbHBIX, B TOM
YHCJIE HHTEPaKTHBHBIX METOZOB 06YUYeHHS.

14. MeTonuyeckne  peKOMEHNALMM  CTYZEHTAM M METOAHYECKHE PEKOMEHaIHH
TIpENOAABaTeIIM 110 OPTaHU3alMK O00YYEeHHs MO AUCLUMILUIHHE JAI0T MPE/ICTaBICHHE O crienupuke
00y4eHus no aucuuminge «Pusnkay.

OBULIME BBIBO/IbI

Ha OCHOBaHMM NpPOBENEHHON PDELEH3UH MOXHO ClenaTh 3aKJIIOYEHHE, YTO Xapakrep,
CTPYKTYpa M CoAep)XaHHe paboyed mporpammsl aumcuumumsasl  «®usukay OIIOII BO
1o Hanpasneruio 05.03.06 «xonozus u npupodononb3oeanue», HanpasleHHOCTAM «Aeposakonoeus
u -oKonozuyecku 6Oe3onacnas npoOyKyua», «IKOMO2UA u yCMouuugoe npupoo0onoNb306anUe »
(xBayuKanus BBITyCKHHKA — Gakaasp), pa3paGoTaHHOlM Mapunooit Codsbeii AnapeeBHOH,
AOUEHTOM Kadelpbl (HU3UKH, KAHIMJATOM (H3MKO-MATEMATHUECKHX HayK, COOTBETCTBYET
TpeboBanusamM @I'OC BO, coBpeMEHHBIM TPeGOBAHHAM KOHOMHKH, PbIHKA TpyJ/ia ¥ 103BOJIUT IPH
€€ pealn3alny yCIEHO 00eCIeYnTh (POPMHUPOBAHUE 3aABICHHBIX KOMIETEHIIMIA.

Penensent: Mouynosa Haranbs Anexcaniposua, noueHT kabenpsl TexHocdepHOi Ge30macHocT

®I'BOY BO «Poccutickuii rocy 1apcTBeHHbI arpapHbIil YHHBEPCHTET — MCXA umenn

/
K.A. TumupsseBay, KaHAMJAT TEXHHYECKHX HAYK /

q) L/
£

« AL » 06 2024 .




