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1. HEJIX OCBOEHWS TUCHUAILIUHEL.

Ieassmu ocBoenns nucuummnel «DH3uKa» sBISeTCS ofecreueHue Oynywero cneuuasnicra
Hay4HOU usnvecko 6a30ii, Ha KOTOPOH B BBICLIEH TEXHHYECKOM LIKOJIE CTPOUTCH OBILEHIKeHEPHAS H
chienuanbHas noaroToska. IlocnenosatensHoe u3yueHrne GUsKMKK BEIpaGaThiBaeT cienbUIecKuit MeTo
MBIIUICHHS, (U3UYECKYI0 HHTYULMIO, KOTODhIE OKA3BIBAIOTCS BEChMa TUTOIOTBOPHBIMH M B APYIUX
HaykaX. CIeLMAIACTH, NOJNY4MBIIME IIMPOKOE (DHBUKO-MATEMATHYECKOS 00pa3soBaHue, MOTYT
CamOCTOATC/ILHO  OCBAMBATH HOBBIC TEXHHYECKHE HANpABJICHHUS, YCTEIHO paGoTaTh B HUX, JIErKO
TIEPEXO/IUTE OT PELICHHA OHHMX 3a1a4 K IPYTUM, HCKAaTh HECTAHNAPTHbIE M HETPAAULIMOHHEIE [yTH, 4TO
OCOGEHHO BKHO MM NPOGECCHOHANBHON MOGHIBHOCTH CIIENUATHCTOB B YCIIOBHAX YCKOPEHHOTro
Pa3BUTHA TEXHUKH, !

3agaun AMCHANIMHDL:

® TCOPCTHUECKAs MOArOTOBKA B 00NacTH (U3MKM, IO3BONMOMAA GyAyIMM HHIKEHEpam
OPUCHTHPOBATHCS B IIOTOKE HAYYHOH U TEXHUIECKOH HHGOPMALMH 1 06eCITeYHBAIOUIAS UM BOZMOKHOCTE
HCTIOJIb30BAHHUA HOBBIX (PM3UYECKUX MPUHLMIIOB B TeX 061aCTX, B KOTOPBIX OHU cneunaﬂusnpy:toma;

* (opMHMpOBaHME HAYYHOIO MBIUIICHHS, B YACTHOCTH NPABUIBHOTO TOHMMAHUS| TPaHMI]
TIPUMCHUMOCTH PasiiM4HbIX (QU3HYECKMX TIOHATHIA, 3aKOHOB, TEOPHH U YMEHHS OLCHHBATE CTEMeHb
AOCTOBCPHOCTH PE3YJILTATOB, MONTYYCHHBIX C NOMOLIBI) 3KCIIEPUMEHTAIBHBIX WU MaTeMaTHYeCKUX
METOJIOB HCCIIEIOBAHNS, | "

® BBEIPAOOTKA NPHEMOB M HABBIKOB PEIIEHHH KOHKPETHbIX 32734 M3 pasHeIx obunacteii| Qusnki,
TIOMOTAOINKX CTY/ICHTaM B JaJIbHEHIEM PEINaTh HHKEHEPHEIE 3a1aul, |

¢ OSHAKOMJICHHE CTY[IHTOB C COBPEMEHHOW HAy4yHOW ammapaTypoil u BBIPa0OTKA Y HMX
HaqajlbHBIX  HABBIKOB MpPOBEJCHMA OIKCIIEPUMEHTATBHBIX HAYYHBIX HCCIEHOBAHMI Pa3JIM4HBIX
usngecKux sBIeHNH U OLICHKH IOTPEIIHOCTEH H3MEPEHHIA,

2. MECTO TUCIUILIUHEGI B CTPYKTYPE OIIOII

I[I/ICLII/IHJ'II/IHa «DU3UKAY» OTHOCHUTCS K 00s3aTensbIM AUCHOUIUITMHAM y‘-ICGHO]"O IJj1aHa,

3. INIAHAPYEMBIE PE3YJIbTATBI OBYUYEHHUS 11O JTACIUATLIAHE |

Ilnanupyemsie pesynbtatel 06yuenus o AUCLHIUIAHE, COOTHECEHHBIE C IUIAHUPYEMBIMH
pesynbratamu ocsoeHus OITOIT (kOMIETEeHIMAMY ¥ MBAHKATOPAME KOCTHKEHHUS KOMITETEHIIHUH )

Dopmupyemble Ilnanupyemble pe3yabTaThl 06y4eHHs 0 OUCUUIJINHE, B HaumeHopaune
KOMIIETeHI[HU COOTBETCTBHH ¢ HHAHKATOPOM NOCTHXKEHUS KOMITETEHIHN Ol.lelﬂo‘{l-roro
(xoa, coxepxanme Hnaukarop qocrnskenns PesyjabTaThl 06y4yenns mo cpeacTBa
KOMIIETEHI[HH) KOMIIETeHIHH AHCLHILIHHE f
YK-1 YK-1.1. 3namb: IIpaBUIIa COCTaBNeHUs | TecToBbIe |
Cnocoben Ananusupyer 3aiauy, AHAIUTHYECKUX NOKYMEHTOB; | BOMPOCHI |
OCYIIECTBIIATH BEIZIETIAS e¢ 0a30BEIE IpaBHiIa OPOPMITEHHS CChIIOK
IIOMCK, KPHTHUYECKUH | COCTABISIOIIME, Ha 6ubnmorpaduyeckue
aHAIM3 M  CHHTE3 | OCYIIECTBIIACT ONMCaHUI,
UHGOPMAITHH, EKOMIIO3ZULIMIO 3aJa4H, |
MIPUMEHSTh YK-1.2. Ymems: Boinenats 6azoBsie '
CuUCTeMHBIH noaxon | Haxonut u xputnueckn COCTaBIIAIOLINE 33144y, :
IS PeUICHHS | aHATU3UPYET COOTHOCHMTB Pa3HOPO/IHEIE
IIOCTABJICHHBIX 3a/1a4 | UHOPMALHIO, ABJICHHUS ¥ CUCTEMATU3HPOBATh
HEeOOXOAUMYIO 1S UX B paMKax M30paHHbIX
PCIICHHS IOCTABICHHOW | BUAOB NPO(ECcCHOHAIBHOLN .
3a1a4H. JeATeNbHOCTH,
YK-1.3. :
PaccmatpuBaer Bnaoems: npakruueckum |
BO3MOJKHBIC, B TOM YHCJIE | ONBITOM paGoTHI ¢
HECTaHIAPTHEIE MH(OPMAITHOHHBIMU |
BapHaHTbI pEIIeHH HCTOYHHKAMH.
3a/1a4H, OIlCHHBAS MX




JOCTOMHCTBA U
HEJIOCTATKH, a TaK)Ke
BO3MOJKHBIE MOCIIEACTBHS
pa3pabotka u
peanu3alus npoeKTos.

OIlK-1 OIIK-1.1. 3Hamb: OCHOBHbIE 3aKOHBI Tecrosbie
Cnocoben CnocoGeH npuMeHsaTh €CTeCTBEHHBIX HayK; BOIIPOCH! |
IIPUMEHSTH 3HaHUA MaTeMaTHKH B HOHMMATb OCHOBHBIE
CCTCCTBEHHOHAYYHbIS | HHXKEHEPHOM MpaKTHKe HPUHUMIE] pa3spaboTKK U
¥ OOIICHIDKEHEPHEIC | IIPH MOJC/THPOBAHHH 3JIEMEHTOB M YCTPOHCTB
3HAHMS, METO/IEI OIIK-1.2. JIA3ePHOM TEXHUKH, JIa3epHBIX -
MaTeMaTU4ECKOTrO CrocobOen npumensTs TEXHOJIOTMYECKUX YCTAHOBOK,
aHanM3a u 3HaHMA €CTECTBEHHBIX a TaKKe ONTHYECKUX |
MOZIEJIPOBAHKS B HaYK B MHDKGHEPHOM MaTepHAJIOB U DJIEMEHTOB.
HIDKEHePHOM IPaKTHKE Ymems: npumensars
JEeATENBHOCTH, OIIK-1.3. €CTECTBEHHOHAYYHEIE U !
CBA3aHHOM ¢ Cnoco6en npumensTs VH)KCHEPHBIE 3HAHUS 115 .
NPOEKTHPOBAHUEM, O0LIeHIKEHEPHBIE DPOEKTUPOBAHMS,
KOHCTPYHPOBAHHEM | 3HAHUA, B HIDKEHEPHOI KOHCTPYHPOBaHHMS U
U TEXHOJIOTHSAMU JEATeIbHOCTH HPOU3BOICTBA Ja3€PHOM
[IPOU3BOACTBA TEXHHKH.
JIa3epHOH TEXHHUKH Bnaoems: meronamu pacueton

1 NIPOEKTHPOBAHHUS

TEXHOJIOTHH W HCCIeOBaHuit

Ha OCHOBe

€CTECTBEHHOHAYYHBIX U .

MH)KCHEPHBIX 3HAHHH. |
OIIK-3 OIIK-3.1. Hamb: GU3NYECKUE OCHOBHI H TeCTOBLIei
CnocobGen CriocobeH BrIGupaTs 1 ITPHUHITAIIEL BOIPOCHI |
IPOBOJIUTE HCIIOJIB30BATh (yHKIHOHMpPOBAHKS - i
SKCTICPUMEHTAIBHBIE | COOTBETCTBYIOIIHE ONTHYECKHUX KBAHTOBBIX -
HCCJIE/IOBAHUSA U Pecypcehl, COBpeMEHHBIE T€HEpaTopOB; i
H3MEpEHHS, METOHKH H NPUHIMIIBI OPTaHU3ALKH U 5
oOpabaTrIBaTh U obopynoBanue s [IPOBEICHUA
NPEACTABIATE NPOBEACHHUS 9KCIEPUMEHTAbHBIX ;
HOJTyYCHHBIE JAHHBIE | 3KCIIEPUMEHTATBHBIX YCClIeIOBaHHMI; Npe/Ie/IbHbIC
C y4ETOM CrielMHUKH | MCCIEOBaHMI 1 YCIIOBUA NPU MOCTAHOBKE
METO/IOB U CPeICTB H3MEpeHuii. usmueckoro skcnepuMenTa;
JIa3€pHBIX OIIK-3.2. YHCJIOBBIC XaPAKTEePUCTHUKA U |
HCCTIENOBAHHAI U CrnocoGen o6pabarsiBars pacrnpeseNeHus cayqainbix '
M3MepeHuit U NPEACTABIIATH BEJIMYHH; OLIEHKY [TAPaMETPOB

[IOJIY4YCHHEbIE
IKCIICPUMCHTAIbLHBIC
JAaHHBIC 714 HOJTY4CHHUSA
O6OCHOBaHHI>IX BBIBOOB.

pacnipenenenuii; nposepky
CTATUCTHYECKHX TUITOTES.
Ymems: paGorats na
OCHOBHBIX U3MEPHUTENBHBIX
ONTHYECKUX NpUGOpax;
COCTaBIATE CXEMBI TS
ITPOBEACHHUS
9KCTIEPUMEHTATIBLHBIX
ucciaenoBanuii; obpabarsisars,
AHANU3UPOBATh, MPEICTARIIATh
¥ OpOPMIIATH pe3yNbTaThl
IKCMIePUMEHTAIBHBIX
HCCIIEMOBAHMH.

Bnadems: nappikamu
BBITOJIHEHHS] H3MEPEHHIA,
00paboTku MaHHbBIX




H3MEPUTEIBHBIX HaOIOACHUIA,

TIOJTyYeHHs pe3yNbTATOB
HM3MEPEHUH U OUEHKH
MOTPCHIHOCTEH.

4. ObEM U CTPYKTYPA TUCIIUIIJIMHBI

Tpyno&MKOCTE AMCLUILIIHEI COCTAaBIAET 12 3aUETHEIX enwHurl, 432 gaca,

Temaruyecknii nian, gopma o6ydeHus - oanas

KonTakrras paGora

i B | remronmenm, | Dot |
E« ﬂz) paﬁOTHHKOM I E‘ TEKYLIEro KOH’I‘[F?HS{
Havmeroparue TeM w/iin pasenos/TeM KECUEIHMHED ¢ 8 = E 8 TICEAOMORTH,
g 2 = N ?, 8 hopma npoMexyTotHo#
© E g‘ ol Se B¢ arTecTauny |
= H E g 8 g l§ 5 (no cemecmpan)
SlET|Se |
I MEXAHHUKA 1 |

1 |Kunemaruka noctynarensroro nwkenns |1 |1 2 5 |

2 |KunemaTuka BpalaTebHOrO J(BUKCHHUS 1|2 2|2 4 |5 |

3 | Jdunammxa MOCTYNATENBHOI'O JBIKEHIS 1 |3 2 5 |

4 | Munamuka BpaIaTeIbHOrO ABHKEHHS 1 |4 2] 2 4 |5 l

5 |OcHOBHO 3aKOH TUHAMMKH 1 5 2 6 |
BPaIATEIBHOTO ABMKCHHUS !

6 |3aKoH coxpaHeHHs UMITybca K MOMeHTa |1 |6 212 4 |6 |Peitrunr-kontpons Nel
HMITYJIBCa :

7 |3akoH coxpaHeHHUs 1|7 2 6 '
SHEPruu |
OMNEMEHTBI MEXaHUKH XKUAKOCTeH i rasop |1 |8 2 2 4 |6 i

9 |OmeMenTs! crieLMaIBHOM TeopHH 1|9 2 6 |
OTHOCHTEIILHOCTH |
IT OCHOBLBI MOJIEKYJIIPHOM 1 '
OU3HUKH U TEPMOJUHAMWKH !

10 |MonekynsapHo-kHHeTHYeCKas Teopus rasos | 1 10 12| 2 4 |4 I

11 |OnemenTs! kiaccuueckol craTHCTHKY I |2 5 PeﬁTHHr-KOHTpon!b Ne2

12 |Peansnebie rasp {12 |24 2 4 |5 |

13 | Ceoiictsa xuaxocreii 1 (13 |2 5 '

14 | CpolicTBa TBEpaBIX TN 1 14 2 2 4 5 '

15 | ®a3zoskle paBHOBeCHs H pazoBbie 1 |15 |2 4 |
NEPEeXOEI |

16 |Dnementsl Gpusnueckoil KnHeTHKY I 16 2] 2 4 14 |

17 |TlepBoe Hauano TepMoHHAMMKY I (17 |2 4 PeﬁTHHr-KOHTponfl, Ne3

18 | Bropoe nHauano TepmMonuHaMuku 1 |18 |2 2 4 |4 |

Bceero 3a 1 cemectp 1 (1-18/36 | 18 36 (90 |Ixr3amen(36) '
1T SJIEKTPUYECTBO U MATHETHU3M |2 |

1 | DnemeHnTsI Teopun mos 2 |1 2 5 :

2 |HanpshkeHHOCTb 3/IEKTPOCTATHIECKOTO 2 |2 212 2 |5 | |




TIOJIS B BaKyyMe
3 |lloTeHumam 3ME€KTPOCTATHUECKOTO TIOJIS 2 |3 2 6
4 | luaneKTpUKY B SNIEKTPUYECKOM Iojie 2 |4 2] 2 2 |6 .
5 | TIpoBOHHKY B BIIEKTPHUYECKOM M0JIe 2 |5 2 6 '
6 |TlocTosHHBIH 3eKTpUYeCcKHii TOK 2 16 212 2 |6 PeﬁTHHF~KOH1‘p0:,!IL Nel
7 | OnekTpodu3nUECKHe HCCIeA0BAHUS 2 ]2 2 6 I
8 |MarnurHoe noste B Bakyyme 2 |8 2| 2 2 |6 |
9 |MarnurHoe mosne B BemecTse 2 (9 2 6 ,
10 | OnexTpomarauTHas MHAYKLHA 2 |10 [ 2] 2 2 |6 i
11 | JIpmwxeHue 3apsyKeHHOMN YacTHLE] B 2 |1 |2 6  |PelttrHr-KOHTpO/IL No2 |
MarHATHBIX U 3IEKTPHUECKUX MTOTIX
IV KOJIEBAHU S Y1 BOJTHBI 2
12 |Mexanuueckue koneGaHus v BOTHEI 2 |12 |2 2 2 |5
T3 OIeKTPOMarHHTHEIE KOJIeOaHus 2 |13 |2 5 i |
14 | VpaBuenus MaxcBenia, 2 |1a 2 5 |
9JIEKTPOMArHUTHBIE BOJIHEI |
V OIITHKA 2 | o]
15 |I'eomerpuueckas onruxa 2 |15 |2 2 2 |5 )
16 |Hutepdepenuus crera 2 (16 | 2| 2 2 |5
17 | Judbpaknus ceera 2 (17 (2] 2 2 |5 |
18 |Tonsapuzarus CBETAa, IMCIIEPCHS CBeTa 2 |18 2 5 PCﬁTI/IHF-KOHTPO.Hlb Ne3
Bcero 3a 2 cemectp 2 [1-18] 36| 18 18 |99 |Jxsamen(45)
Hannune B aucunnanne KP/KII - |- - - - |- - i
Hroro no gucuuniinne - |- 72| 36 54 189 |Jx3amen(81) I

Conep)lcalme JEKITHOHHBIX 3AHATHI MO AHCHHIIJIHHE

Paiznen I. Mexanuka

Tema 1. KnHeMaTuka MoCTYNATENBHOTO TBIDKEHUS

Beenenne. Ilpenmer usuxu. Metomsl ¢usnmygeckoro  Mccnemosanus: OMbIT, THIIOTE3a,
OKCICPUMEHT, Teopus. Baxweliume stamer mcropun dusuxu. Pons usMKM B pasBHTHH TeXHHKH W
BIUSHUE TEXHMKM Ha pasBuTWe (Gu3nku. Poib Qu3MKM B CTAHOBICHHH uHxeHepa. Casb (umsuxu c
ApYTHMH HayKaMH. Y CIIeXH COBPEMEHHOM (GU3NKH. |

Hexotopele crenenmns us matemaruky, Pomp MaremaTuxy B usydeHur Qusuku. OYHKIYM M HX
NpousBoaHEle. MHTerpupoBanue. O cMBICTE NPOU3BOAHON 1 WHTerpana B NPHIOKEHHH K GU3HYECKHM
3ajiayaM. JJIEMEHTEl BEKTOPHON anreGpsl: ompeneeHUe BEKTOPA, CJOKEHHE BEKTOPOB, YMHOKEGHUE

BEKTOPOB, IU((PepeHIMPOBAHNE BEKTOPHBIX BEIMYHH, Huddepenimansusie ypapnenus. OneMenTapHbie
CBEACHHUS U3 TEOPHUH BEPOSTHOCTH. |

Kunemarrka Kak paszmen Mexanuku. MexaHuueckoe ABWKCHHE KaK npocTelimas gopma ILB{'I)KeHI/ISI
Martepuu. MaTepuansHas Touka (uactrna). CucreMa orcuera. Huepuuansuble cucteMs! oTcyeTa. l!’azuzryc-
BekTop. IIpunuun otHOCHTE B HOCTH [airiies. Tpaexropus. [loctynaTenpHoe qBHIKEHC TBCp,Z[OI‘(l) TeJa.

Tema 2. KuHeMaTuka BpaIaTebHOro NBHIKEHILS

Panuyc kpusu3HBI TPaeKTOpHU. JIuHeHHas CKOPOCTh U JIHEHHOe ycKkopenue. TaHreHuHaibHOE 1
HOpMaJIbHOE ycKopeHus, CBA3b My JIMHEHHBIMY 1 YTJIOBBIMH KHHEMATUYECKUMHU BeJTUYHHAMH,

Tema 3. JlunaMuka nocrymnareasHOro JBYKCHHA i

|




Hunamrika xak pasgen mexanuku. IlepBiit 3akon HploToHa M noHsTHe HHEPLHAIbHOM| CHCTEMBI
orcyera. Bropoit 3akoH HbloTOHA U MOHATHE CHIIBI, MACCH M MMITYIBbCA. YpasHeHue JBIKEHHS, Tperuii
3aKkoH HbloToHa 1 mpesiensl ero mpuMeHumoctu. HenHepuuaibHbie cucTeMBl oTcueTa. AGco. TIOTHBIE U
OTHOCHUTC/IBHBIC CKOPOCTB M yckopeHue. Cuibl mHepumu. llentpoGesknas cmna. Cuia Knpnonnca
Cucrema MatepuatbHBIX Touek. LieHTp uHepImu (LeHTp Macc). Teopema o nBrKEeHNH LEHTPa HHepLmH.

Tema 4. JIlnHaMuKa BpaIaTenbHOro JABKSHHS I

TloHaTHE aOCOMIOTHOrO TBEPAOro Teaa. MoMeHT cuisl. MoMeHT UMITysibca. MOMEHT MHepIinH.
Teopema IlIteitHepa. YpaBHeHHe MOMEHTOB (CBS3b MOMEHTA HUMITYJIbCA C MOMEHTOM CHJIBI). |

Tema 5 .OcHOBHO# 3aKOH JMHAMUKHM BPALIATEILHOTO JIBHIKEHHS

YpaBHeHHe BPAIIATENBFHOTO [BIKEHHA TBEPAOrO Teld OTHOCHTENHHO HEMOABMXHOH  OCH.
KuHeTndeckas sHeprus Bpalarommerocs TBepaoro Teia, ['Mpockonugeckuit addexr. Crobor HBIC OCH.

Tema 6. 3aKoHbI COXpaHEHHs MMITYJILCA H MOMEHTA UMIYJIbea |

3HaueHMe M CONEPKAHHE 3aKOHOB COXPAHEHHS B MEXaHWKE. 3aKOH COXPAHEHHs MMITYJIbea,
OnHopomHOCTE HpocTpaHcTBa. PeakTHBHOE ABIKEHHE. 3aKOH COXpaHEHH MOMEHTA WMITYJIbCA,
HsoTponus npoctpaHcTBa. '

Tema 7. 3ak0oH COXpaHeHHs SHEPIHU

PaGora, sHeprus, mommHocTs. CBA3b MEXAY MOTCHUMATLHOMN SHEpPrued W CWIOM. HOHHTI/Ie
Cu10Boro nojis. KoncepsaTuBHbIe U HEKOHCEPBATHBHBIE CHITBL, 3aKOH COXPaHEHHS SHEPIHH B MeXaHMKe.
OnHopoanocTs BpemeHH. KoHcepBaTHBHAS 1 JHCCHIIATMBHAS CHCTEMBI. -

Tema 8. D1eMEHTHI MEXAHMKH HKHUAKOCTEM M razoB

Ob6mue cBoKcTBA XKUAKOCTEH U ra3oB, YpaBHeHHe [BIKEHHUS B dbopme Diinepa. Tlone cropocrei,
JMHMA ¥ TPYOKM TOKa. VpaBHEHHEe HepasphIBHOCTH. YpaBHEHHe Bepuymmn. Cucrema ypasnenwuii
rasofuHamuky. BsskocTs. Teuenue Baskod xuaxocTH. DopMmyiia Ilyaseiing. JlamvHapHbIi 1

TypOy/eHTHbIH PeXUMBI TeueHus. LIupKymsis ckopoctd. lloTeHumMansHOE W BUXpeBOe mmxceHm
JlBIDKeHMe Ten B KHAKOCTSX U rasax. Teopema JKykoBckoro.

Tema 9. DnieMenTsI CHENMANTLHOM TEOPHH OTHOCHTETEHOCTH

Hpusuun otHocuTenpHOCTH DMHIITe HA. Pob ckOpocTH cBeTa. Ioctynart mocrosHcTBa ¢KopocTH
ceta. llpeoGpasosanmst Jlopenia. JIODEHIIEBO COKpAIlleHHe ANMHBI M 3aMeE/IICHHE BpeMGHI/I
Penstusucrckmit  ummynsc. B3auMocBi3s Macchl u sHeprun. Jledexr Mmacc. Ouepr ug CBSI3H.
CooTHowwEeNHNEe MEMXTY TONHON SHEpPrUeil U MMITYIbCOM YacTHIbL I paHuULa IPUMEHUMOCTH Kﬂaudnqecxon
(HBIOTOHOBCKOI) MEXaHUKH. _

Pasznen I1 . QcHOBBI MOJIEKYAAPHON PHIHKH 1 TEPMOJINHAMHKH |

Tema 1. MonekynapHO-KMHETHYECKAs TEOPHS Ta30B !

OCHOBHBIE ~ NOJIOKEHHSI — MONEKYJAPHO-KHHETUIECKOMH TEOPHUH  BELECTBA, Mml<po- u
MaKpOCOCTOAHMS CHCTeMbl. Makpockonudeckue napameTpsl. [ToHsITHE HAea bHOTO rasa. MonexynspHo-

KIHETHHECKOS TOJIKOBAHUE TEMNEPATyphl. UHCIo cTeneHel cBOGOABI MOJEKYNbl. BHYTpeHHss | |3Heprus
WIEaNnbHOro rasa. 3aKOH PaBHOPACTIPEIENCHHS SHEPTHY TI0 CTENeHsIM CBOGOAb!. JlaBeHye razq' C TOYKH
SPEHHA  MOJICKYJISIPHO-KMHETHIECKON TeopuH. OCHOBHOE ypaBHeHHWe MONEKYJAPHO — KHUHETHUECKOH
TEOPHH. YpaBHEHHE COCTOSHHSA HACAITBHOTO ras3a (YpaBHEHHe Knanefipona — Menneneesa) . |

Tema 2. DnieMeHTHI KIacCHYECKOM CTATHCTHKY '

JMHamuveckne M CTATHUCTHYECKHE 3aKOHOMEPHOCTH B duzuke. Craructuueckuiil  Merton
uceneosanrsa cucteM. GasoBoe MPOCTpaHCTBO, (GazoBas Touka, hasosas sueiika. [ToHATHE O c}JyHKunH
pacnpenenenus. CratucTuyeckoe ycpeanenue. Pacripesenenie Makcsenna (pacnipenenenne MOJTeKyJT 110
abCoOMIOTHRIM  3HAYeHUAM ckopoctu). CpeHHe ckopoctd Monekyn. bapomerpuueckas (bopmyna
Pacnipenenenne bonbumana. Pacnipenenenne Makceenna — Bonbimana. !

Tema 3. PeanbHbie raspl

Cuiibl MEXMOJIEKYJIAPHOrO B3aUMOJIEHCTBHS B rasax. Ypasuenne Bau-nep-Baainsca. Hzorepmbl
peaibHOro rasa. MeracTabunbHele coctosHus. Kputnueckoe cocTosHue. BryTpenuss 31|epmﬂ
peansHoro rasa. ddexr [Hroysns — Tomcona. CxKIDKeHHe razos 1 TIOJTyYeHHE HU3KHX TeMITepaTyp.

Tema 4. CpoticTBa sxxunkocTeit




XapaKTepHCTHKA KUIKOTO COCTOSHHS. Crtpoenne sxxuaxocreit. Bimxuuil mopsok. ITosepxHocTHOE
HaTsokeHHe. CHITbL, BOHHKAIOIIHE Ha KPHBOI TNOBEPXHOCTH skuaKocTH. Popmyna Jlamaca. | Yenopus
PaBHOBECHS Ha IpaHHLie NBYX cpell. Kpaesoii yron. CmauuBanue. KanumnspHbie setenus.

Tema 5. CpoiicTBa TBEpABIX Ten f

AMopoHbIe M KpHCTa/UIMYecKue Tena. Kpucraminueckas pewerka. laneuuit nopsgok. Ynpyras u
IiacTuyeckas aeopmanuu. 3akon yka, Jedekts B Kpuctaiax. XKuakue kpuctauisl, '

Tema 6. ®azoBeie pagHOBecHs 1 ha30BbIE [EPEXObI

a3kl BemecTBa. VYCIOBHA paBHOBECHS (has. Hcnapenne M xoupencamus. Ilnasnenve w
Kpuctaumsanus. Ypasuenue Kianefipona -- Knaysuyca. ®azopas Avarpamma (auarpamMmma coémnnnn}.
Tpoiinas Touka. |

Tema 7. Onementel husMueckoit KHHETUKH :

Ionstie cTONKHOBEHMA. YHpPYroe M HEympyroe CTONKHOBEHHS. IIpunensHoe paccrositue:

Paccesnue uactun. Cpemuss mna cBo60aHOrO npoGera. [TpuHNKI JeTanbHOrO paBHOBECHS. vy

llonstre o Qusuyeckoii kuHetnke. HepaBHOBECHBIE CHCTEMbL. Bpems penaxcaumu. |SIemeHus
riepeHoca. Huddyzus, Kospouumenr  muddysun. Temonposoanocts.  Koauuuent
TEIUIONPOBOHOCTH. Bs3KOCTh  (BHyTpeHHee TpeHHe). Kosdduument Bsskocru. Junamudeckas w
KMHEMATHU4eCKasa BA3KOCTb. .

Tewma 8. IlepBoe Hayano TEPMOIUHAMHKHU !

CraTucTHdeckMii U TepMOJMHAMMYECKHMH  METOJIEL. Tepmonunamuyeckas  tucrema.
Tepmonunamuyeckuii niponecc. OCHOBHBIE TEPMOIUHAMMUECKHE [TOHATHS: BHYTPEHHSAA JHeprusi, paGora,
TemioTa.  DOPMYIMPOBKH  IEPBOTO  HAYANA  TCPMOLMHAMHKHM, VpaeHenue mepeoro | Hauana
TePMOIMHAMUKH. 1eMI0EMKOCTh. 3aBHCHMOCTb TETUTOSMKOCTH MICANBHOTO Iasa oT BHIA mpolecca,
®opmyna Maiiepa. PaGora, coBepimaemas razom Opy m3onpoueccax. OHTAIBNNA (TEMIOoBas ([J:yI-IKLII/IHi);
Annabarnueckuii npouece. Temio8MKoCTh TBEPABIX TeJI. | e .z

Tema 9. Bropoe Hauano TepMoMHaMAKy ‘

PaBHOBecHBIE M HEPABHOBECHEBIE COCTOSHHS CHCTEMBL OGpatumele M HeoGpaTUMbIE MpOLECChE.
Kpyropoit npouecc (mukn). @DopMy/IHPOBKM BTOPOro Hayajia TepMoarHamuky, [uxn KapHo u ém K1l
AT MOCATLHOTO rasa, TeIuIoBble ABUraTeNy M XOIOAMIBHBIC MAlIMHEL, MaKcHMAaIbHbH KIIJI Teimloaoro
ABHraTens. JSHTponus. CTATHCTHHECKUH Bec (TepMOAMHAMUYECKAs BEPOATHOCTB). 3aKoH BO3PACTaHMsI
SHTpoTHH. CTAaTUCTUYECKOE TOJIKOBAHKE BTOPOTO HaYaIa TEPMOAVHAMHUKH. :

Pasjen 11, Daexrpuyecrso u Marnernsm

Tema 1. DneMenTs! Teopuy mosis

CxasspHble ¥ BeKTOPHBIE MONA B (usnke. PalHenT ckaiapHoro nosus. Juseprenmys BEKTOPHOTO
nons. Potop BexropHOro moss. Omepatop [ammibTona (omepatop «Habna»). Oneparop Jlannaca
(«rannacuany). Hekotopsle unterpansHsie TEOPEMBL. |

Tema 2. HanpskeHHOCTD HIEKTPHYECKOro MONS B BAKYYME l
Onexrpudeckuit sapsyn. CoxpaHeHde u HUHBAPUAHTHOCTH 3apana. JUCKpeTHOCTh 3ap5ma;. 3akoH
Kynona. Tlonstue snextpoctatiueckoro nons. CHiOBblE JHHUM (MMHUM HaTIPSKEHHOCTH). I'[lpmiuun
CYNEPIOIULMK  JNICKTpOCTaTHYeCKUX monel. [loTok BekTopa HAmpsKeHHOCTH, Teopema Taycca nns
SJIEKTPOCTATHICCKOrO MOJIA B BaKyyMe W €€ CBA3b ¢ 3akoHOM KysoHa. I[I/I(b(bepeHL[HaﬂbHaﬂ! thopma

Teopemsl ['aycca. Ipumenenne Teopemsr Iaycea s pacueta nosnei,

Tema 3. IloTeHnman s/IeKTPOCTATHYECKOrO OIS

PaGota cun smekrpocratmueckoro mons, HupKynamus HanpsskeHHOCTH BJIEKTPOCTATHHECKOIO
nojis. Porop HampskeHHOCTH JJICKTPOCTATHYECKOTO TT0Jig. IIOTEeHUHANIBEHOCTD (KOHCEpBATHBHOCTH)
SJeKTpocTaTiieckoro mosns. Ilorennwan. Pasmocts mnorennmanos. Cessb MEXOyY HOTGHLIH:;IJ'[OM 7
HAlPsDKEHHOCTBIO  BIIEKTPOCTATHYECKOrO OIS, VYpaBuenne Jlamnaca. DneKTpudecKuit JHTOb.
ONIeKTPUYECKHIT MOMEHT IHIIONS (munonbHeI MomenT). IToTeHiman u HAIPSHKEHHOCTE 101 ,LI,HHOJ‘IH.
MoMeHnT cui, gelicTByrommii Ha AUMOAL BO BHEINHEM SJICKTPUYECKOM THonie. DHeprus IIH%]‘IOJ‘IS[ B
SIEKTPUYECKOM I0JIE. |

Tema 4. JTuoieXTPUKY B 3JeKTPHYECKOM [IOJE |




CBoGozHbIe M CBA3aHHBIC 3apsiabl B Belnectse. CTOPOHHHE 3apaasl. IlonspHele u HGI'!OJ'IHprIe
MoneKynel.  Tumbl  juonekTpukoB. MoHHas, sMeKTpoHHAS u OpHEHTalOHHAS non;.fpﬂsaulm
HonspusyemocTs Monexysibl. ITonsApH30BaHHOCTH (BEKTOP nonspusauun). OgHOpoHAS W HEOAHOPOHAs
nosgpusatuy. CBA3b NOMIPH3OBAHHOCTH C IMOBEPXHOCTHOM IIOTHOCTHIO nonﬂpmaun{onﬂoro 3apina.
HuanexTpudeckas BOCIPUUMYHBOCTE BEILECTBA M €8 3aBHCHMOCTE OT TEMIIEPATYPHI. TeopeMd Iaycca
AT STICKTPUICCKOrO IOJIS B MMANEKTPUKE. DNEKTPUUECKOE CMCIUEHHe (DNEKTpHUecKas HHﬂyI{L[,Hﬂ) B
AUBNEKTPUKE. JIHoNeKTpruIecKas IIPOHULIAEMOCTh Cpe/ibl. Bhruncienue HAIPSKSHHOCTH :JJIeKTpW{eCIcoro
HONIS B JII/IQJ'IeKTpI/IKe I'paHAYHBIE YCITOBHSA JUTS SIMEKTPUIECKOTO OIS HA IPaHULE paszmena ¢ LIHDJTCKT]}HI\
— MJIEKTPHK . CETHeTOINEKTPHUKH. |

Tema 5. [pOBOAHMKH B DIEKTPHIECKOM MOJIE

Pacripenenenue 3apsamos B mpoBopHHMKe. DNEKTPOCTATHYECKOE TIONE BHYTPH M CHapyKu
MPOBOAHUKA. I'paHMYHBIC YCIOBHS Ha rpaHHUIE “NPOBOJHMK-BaKyyM”. DJIEKTPHYECKHE (CBOMCTRA
IpoBOAIINEeH 06ONOUKH. DeKkTpocTaTuyeckas 3amura. Merton u3oOpaxkeHnit. I'paHMUHEIE YC/TOBHS Ha
TpaHAUe  “IPOBOMHHUK-TUAICKTPHUK”.  DNEKTPOSMKOCTE YEOMHEHHOrO  IPOBOJHHMKA, | CHCTEMBI
TMPOBOAHUKOB M KOHACHCATOPA. ONEKTPUMECKAs JHEPIHs CHCTEMBI TOYEHHBIX 3apsioB. | OHeprus
3apAKCHHOTO [POBOJHMKA, CHCTEMBI NMPOBOJAHUKOB H KOHJAEHCATOpa. DHeprus 3"[6!("l‘jJOLTaTH‘-!eCKOFO
nonst. O6bEMHAs MIIOTHOCTh SHEPTHH BJIEKTPOCTATUYECKOTO TIOJTA.

Tema 6. [TocTOSHHBIN dMIeKTPUYECKHiT TOK _

XapakTepuCTHKM  DIEKTPOCTATHYECKOrO TOKA:  IUIOTHOCTD TOK3, CHJIA TOKa. |YCoBUe
CYIECTBOBAHMA  SNCKTPUIECKOro ToKa. CTOpOHHME CHIBL Pa3HOCTE MOTEHHHAIOB, HanpspKeHue,
anexrponsipkymas cuna (O3/IC). Knaccuueckas anextponHas Teopus ANIEKTPOIPOBOAUMOCTH METAJIIIOB.
3akoHsr Oma m Jhxoyns-Jlenna B auddepeHupansHoM dopme. 3akonnr Oma u Jhxoyns-Jlenua B
MHTeTpabHOi (opme. 3akoH OMa IS HEOJHOPOZHOrO ydactka uenu. IlpaBuma Kupxroda.
Henocraroutocts knaccudeckoid anektporHoii Teopun JIEKTPOIIPOBOIUMOCTH.

Tema 7. Dnexrpodusnyeckue uccaenosanus i

ONIEKTPOMATHUTHOE 10J1e 3eMIN. DJIEKTPHIECKHI TOK B BaKyyMe. DNeKTpOHHas sMuccus. PaGora
BBIXOJIa SICKTPOHOB M3 MeTaluta. DJIEKTPHIECKUH TOK B rase. IIponeccsl HOHHM3AIUM K pexomGuHanuy,
HecamocrostensHbIit ra3ossrit paspsan. CaMOCTOATENLHBIN Fa30BbL paspan. Buasl pazpsios. H!OHHTI/IG 0
niasme. CriocoGbl cosfanus ruiasmsl. KeasHHeHTPanibHOCTE MIa3Mbl. DNIeKTPONPOBOAHOCTD |1A3MBl,
HebGaeckuit panuyc (neGaeBckas NTHHA) 9KpaHHpoBaHUA. [lmasMeHHas yacrora. HH3K0TeMnepa1ypuas:
Ma3Ma ¥ ee [puMeHeHue. BricokoTemnepatypHas miasma. [Tpo6iemMa ocyiiecTBieHus yrpasasemMoro
TEPMOAIEPHOTO CHHTE3A.

Tema 8. MarnurHoe 1ojie B BaKyyMme |

3akon Amnepa. MaruutHas wHAYKIps. 3akod Buo — Cagapa (3axoH Bro — Casapa — JIannaca)
Honste marnutHOro mosst. [IpWHUMIT CyNeprosMUMH MATHHTHBIX Toneil. Cua JIopeHua| U cuia
Amriepa. Butok ¢ TokoM B MarHuTHOM mone. MarHuTHEI MoMeHT. MOMEHT CHJI, ;:IeHCTByrqmnu Ha
paMKy € TOKOM BO BHCLIHEM MarHMTHOM Iojie. MaruuTHOe moie mpsAMOJHHERHOTO U KPyroBor! 0 TOKOB.
[MpKynaus BeKTOpa MarHMTHOM MHIYKIMH. 3aKOH MOJHOTO TOKA (Teopema 0 LUHPKYIALMK mmyxuun
MArHuTHOTO MOMA) B BakyyMme. IIpuMeHeHHe 3akoHa MOJHOrO TOKA IS pacyera MarHUTHBIX MOJIEH.
MarnuTHOe none JUTMHAEOTO coneHoMAa U Topouaa, MarHUTHOE B3aMMO/IEHCTBIE TOKOB, Enunnpa cunp
TOka — amnep. BuxpeBoe mome nBmkymerocs sapspa. HHBapHaHTHOCTB ITEKTPHYECKOTO | 3apsia.
MaruuTHOe none kak pesISTHBUCTCKUE 3 dhexT.

Tema 9. MaraurHoe mone B BemecTse

Tlonstne MmarmuTHOrO MoMmeHTa atoma. Mukpo- u MaKpOTOKH. MoneKynapHme TOKH,
HamarsudenHocts (BeKTOp HamarHuuuBanus). MaruuTHas BOCIIPHUMYHBOCTE  BEWIECTBA W €&
3aBUCHMOCTb  OT TEMIEPATYphl. 3aKOH MONHOTO TOKA (TeOpeMa O LMPKYISALHM HANPAKEHHOCTH
MArHATHOTO 10J1A) B BeuwlecTBe. HampsuEHHOCT MAarHUTHOrO MOJNS B BEIIECTEe. MarnuTHas
MPOHHUIAEMOCTE cpeibl. Haykums MarnuTHOro mons B Bemectse. I'paHuuHbIe YCIOBHS VISl MATHUTHOTO
TMONsA Ha rpaHMue pasiena naByX cped. Tunbel marseruxos. Touka Kropw. J[omeHbr |Kpusas
HAMATHUYHBAHHA,




Tema 10. DnekTpoMaruuTHas HHAYKIMS |

Ombir ®apages. MarHutHbId MOTOK. OMIC wnnykumu. OcHOBHOM 3aKOH DJIEKTPOMATHUTHO#H
MHAYKIMH (3akoH ®Dapages). BBIBOX OCHOBHOrO 3akoHa 3JIEKTPOMArHMTHOH HHIYKUMH H;B 3aKOHa
COXPaHCHHS JHEPTHM, a TAKKE HA OCHOBE JJIEKTPOHHOI Teopuu. IlpaBuio JleHua (3akoH JleHta).
ABneHne caMOMHIYKIIHH. HupyxruBHOCTS. UHAYKTHBHOCTD IITMHHOTO cojteHonna. Toku 3aM[§.1KaHm "
Pa3MBIKaHUA UEMH. SBleHWe B3aMMHOW WHAyKuwM. BsauMuas HHAYKTUBHOCTb. JHEPrus MarHUTHOIO
nons. OGbEMHas IIIOTHOCTS SHEPIHH MATHUTHOTO TIOJLSL, |

Tema 11. [Ipwokenie 3apsokeHHOM YaCTHLBL B SIIEKTPHUSCKOM I MArHUTHOM TIOJISX, ,

JBIDKEHME 3apsDKEHHOM yacTHIl B JMEKTPHUECKOM H MarHWTHOM HNOJX. TloHATHE 06 Bﬂerﬂ])OHHOf*i
onTuke. Ipext Xoma. VCKopHTeH 3apshkeHHBIX HaCTHIL, .

Paznen IV. Kosnie6anuns u BoJnbI _

Tema 1. Mexanuyeckue koneOanus u BOMHEI i

CeoGonnsle (cofcTBenHbIC) U BEIHYXKIGHHbIe KoneOaHust. IloHsaTHe o6 alsToxonleGame;
Muddepentmansioe ypasHeHue rapMoHHYecKHK KoneSammii M ero pemenne. XapakTepuUCTHKH
TADMOHMYECKHX  KoneOanul, IToHATHE © rapMmoHHYecKOM © aHrapMOHHYECKOM  OCLIMJLISTOpE,
HsoxponrocTs xoneGamuit, Dueprus rapMOHHMYECKHX Kojiebanuit. ClioxeHHe 0IMHAKOBO HANPAB/ICHHBIX
(CKAJIIPHBIX) rapMOHUYECKHX KOJIeGAHMIIA. Meron BekTopHOi auarpammsr. Buenns. Croskenue |BS.’:1HMHO
HEPICHAUKYNAPHBIX (BEKTOPHBIX) MAPMOHHYECKHX KOJNSOAHMI. Qurypsi Jluccaxy. Juddepenipanstoe
YP4BHCHUE 3aTyXaloMX KonebGaHHNi uW ero pemrenwe. Anepuonnueckuii mpomece. Yactora u
ko3 punment 3atyxanus. Jlorapudmmdecknit ACKPEMEHT 3aTyXaHUS U JOOPOTHOCTH KoneGaTenbHoj
cuctemsl. JluddepeHumansioe ypaBHeHHe BEIHYMIEHHBIX KONEGAHMN 1 €ro peireHue. AMIIMTYa U
$asa npu BBIHYXIEHHBIX MEXaHUYECKHX KOICGAHMAX. Mexanudeckuii pesonanc. PesonancHbie KpPUBbIE.
Coorromenue Mexy Qasamu BRIHY)KIAIOIIEH CUMBI M CKOPOCTH MPU MEXaHHYECKOM pesonance.| Cnekrp
KOJeOaHMH, IOHATHE O PasNoKeHUH Dypre. MexaHnsm 06pazoBaHUs MeXaHMYECKHX BOH B ?npyroﬁ
cpene. IlpononbHbie u nonepeunsie BoMHBEL BoNHOBOE YpaBHEHUWE H ero peuienue. ['apMonpyeckue
BOIHBl M MX XapaKTePHCTHKH. YHapHble BONHEL IlpuHimn CYNIIEPNO3UIMH BOJH M TPaHMLIA €ro
TpuMeHMMocTH. DasoBas CKOPOCTh M mHCTIepCHs BomH. BOMHOBOH maker u rpynnoBas céopocn,,
TlonsaTre o korepeHTHOCTH. Hureppepenums Bomn, Crosume BOMHEL Oddexr Homnepa ma 3%ykoamx
BOJH. YJIbTpa- ¥ HHOpPa3BYKH. |

Tema 2. DnekTpoMaruuTHbie KOneGanms 1 BOJHE] -

Mubdepennuanctoe ypasHeHue koneGanuii B KONeOaTeIbHOM KOHTYpe H ero pA;LIJeHI/Ie.
MuddepentmansHoe ypasnerne saTyxaromux SIIEKTPOMArHUTHBIX KoneGaHuii 1 ero pemenue. Yacrora u
KO3 ULHMEHT 3aTyXaHHS 3NEeKTPOMATHUTHOTO KOJIEOAHHS. Jlorapudmuueckuii nexpement 3a'ry}3;amm "
RoGPOTHOCTH KOHTYpa. JTuddepennmansHoe YPaBHEHUE BbIHYXKJIEHHBIX 3JICKTPOMArHHUTHBIX Kon!eﬁar-mﬁ
H €ro peleHue. AMINIMTYAA U $a3a IpH BEIHYKACHHBIX SJIEKTPOMATrHUTHBIX KOJIECOAHMIX. PeB(ifHchzB
KoneGaTebHOM KOHTYpe. Pe3oHancHsIe KPUBBIC [Tl HANPSDKEHUA M CHIIBI TOKA. [lepeMeHHBIi Tok,

Tema 3. Vparuenns MakcBe/ia, 5/1eKTpOMArHATHEIES BOJTHEI ‘

QapazieeBckass U MAaKCBEJUIOBCKAs TPaKTOBKM SIBJICHHS 3JICKTPOMArHUTHOH MHAyKiw., Tok
CMEIICHUA. ONEKTPOMarHuTHoe mnose. CHcTeMa yYpaBHenuii MakcBesia. BomroBoe ypaBHenltte inb
9/ICKTPOMAarHUTHOTO MO/ U €ro peiienne. CKOPOCTh PaCHpOCTpaHEHUs SJIEKTPOMATHUTHEIX BOJIH B
cpemax. OcHOBHble  CBOMHCTBa SJICKTPOMATHUTHEIX ~ BOJH.  Bekrop  IloifHTuHra. Hiwnynbc
SJICKTPOMArHUTHOTO mojid. Msnydenue jumons. Juarpamma HalpaBieHHOCTH. 3ddekT ,[[(mne!pa il £

|
SJICKTPOMAarHUTHBIX BOJH. LlIkana s/eKTpoMarHUTHBIX BOJIH. |

Paznen V. Onruka !

Tema 1. leomerpuueckas onrrka |

ONEKTPOMATHUTHAS TIPHPOZA CBETA. [Mpunnun Trolirenca. 3akousl OTPAXKECHUS U IPEIIOMIICHHS.
AGCOMIOTHBIf ¥  OTHOCHTEeNBHBIM MOKA3ATENH npejomnenus. IlonmHoe BHyTpeHHee OTpayKEHHE,
CeetoBonpl. I'eomeTpHueckas onTHKa Kak TIPEZIeJIBHBIA  CiTydail BOJIHOBOM OITHMKH. OnTutieckne
HUHCTPYMEHTEI. '

Tema 2. Uurepdeperius ceeta '




MoHoxpomatnueckne ¥ HEMOHOXpOMATHYECKUME  BOJIHBL. Ipusymn CYNeprospiyM 1
MHTCHCHBHOCTD TIPH  CHIOMEHHH CBETOBBIX BOJH. BpeMeHHAS KOTepeHTHOCTb. Bpemsa u mmnHa
KorepeHTHOCTH. IIpocTpaHCTBeHHAsA KOrepeHTHOCTS. Pamuyc xorepentHocTr. OnTuyeckas JUTHHA MyTH.
Onrrudeckas pasHocTs Xoza. Pacuer unTepdeperumontol KaPTHHEl OT ABYX KOIGPEHTHBIX HCTOMHHKOB.
TTonockl paBHOM TONUKMHEI M PABHOTO HAK/IOHA. Muorosyyesas uaTepdepenima. Crnocotsl MoJTy4eHus
KOrepeHTHBIX JTy4eil. nTepdepomerpsr. '

Tema 3. udpakuus ceera ,

Hpurnun Iolirenca — ®penerns. Merox 30H @penens. [psamonuneiiHoe pacrpocTpaHeHue CBeTa.
Hudpaxims Openenst. udpakuus DpeHens OT KPYrioro oTBEpCTHS U Kpyrioro jucka. [Iudpakims
OpeHens 0T Kpas NOMYITOCKOCTH. Coupane Kophto. Jludppakuus ®paynrodepa or Gc(!;xoucqm
HMMHHOH npsiMoi wienm. JludpakimonHas pacxoquMocTs, Hubpaxums oT oJHOMEPHO# MU paKLHOHHO#M
pemeTky. Paspemarorias coco6HOCTh ONTHYECKHX HHCTPYMEHTOB, TToHsTHE 0 ronorpagum. |

Tema 4. TTonapusaums ceera u aucrepcus CBeTa |

iR

EcrecTBenHbIii M mnonmspusosanHbIi cBeT. CTeneHb nonapuzauy. Ilongpusanusa csera npn
TIDENOMIIEHAN M OTpaxkeHuH. 3akoH bproctepa. Ilomspmsamms mpu agoitHom JTyHeTIPeNOMIIeHHH.
OOGBIKHOBGHHBIH UM HEOGBIKHOBEHHBII Jyad. Onrudeckas oOCb KPHCTAILIA. Honapouas:  u
TNOMAPU3ALMONHBIC Mpu3MeL. [lonspusaTopel u aHammsatopsl. 3akoH Mamoca, [MonyBonnoBbIe U
HCTBEPTLBOJIHOBLIC IUIACTMHKHM. McKyccTeHHas omrdveckas ammsorporms. OmTHueckas aKTHBHOCT
BerecTa. Dpdexr Dapanes. 3arpynHeHus B SMIeKTPOMArHUTHOM Teopuu Makcsemwta. Hopmasnbnas u
aHoMasbHad aucrnepcnd. Meronsl Habmonenus aucniepcun. IlpusmaTuueckuii u AApakUMOHHbI

CHEKTPBl. DJIEKTPOHHAS TEOpHs AHMCIepcHM cBera. ITorNomeHne csera. 3aKkom Byrepa. Llgeta Ten u
|
CIEKTPBI IIOTJIOICHHS.

|
Couepmamle NPAKTHYECCKHUX 3aHATHH 11O AHCHHIIJIHHE

1 cemecTp
Paznen I. Mexanuka

Tema 1. Kunemamuxa nocmynamensruozo u BPAUATNERLHOZ0 OGUNCCHIS i
[TocTynarensHoe ABMwKEeHME TBEPAOTO Tena. Paguyc KpHBU3HBI Tpaekropuu. JInneiiHas CKOPOCTH H
NMHEeHHoe yckopenwe. TaHTeHIHMANBHOE W HOPMAJIbHOE yCKOpeHHA. CBA3b MEXAy JHHEHHBIMH K

|
YIJIOBBIMM KHHEMATHYECKHMMHU BEJINUMHAMMU.

|

Tema 2. Jlunamuxa nocmynamenvnozo dsuicenus :

Ypasuenre neikenus. Tpernii sakon HeioToma. Lentpobexnas cuna. Cuna Kopnonnca;. Llenp
MHEpIHH (UeHTp Macc). TeopeMa o ABWKEHHHN [ieHTpa MHEPLIUH. |

Tema 3. Hunamuxa epawamensiozo deudicenus |

Moment cumpl. Moment wummynsca. MomeHT uhepuuu. Teopema Illteiinepa. Vpaswenue
MOMEHTOB (CBA3b MOMEHTA HMITYJIbCa C MOMEHTOM CHIIbI). YpaBHEHHE BPAIUATENBHOTO IBUIKEHHS
TBCPIIOTO TeNla OTHOCHTENBHO HENOABIKHON ocH. KuheTwueckas sweprus BPaWIAIOIIEerocs TBep/oro
Tea. |

Tema 4. 3axonvi coxpanenus !

34KOH COXpaHeHHA MMITYNbca. 3aKoH COXpaHeHHA MOMEHTa wuMmmysbca.. Pabota, asmeprus,
MOIIHOCTE. CBS3b MeX/Ty HOTeHLMAILHOH SHeprrei 1 cHtoif, 3akon COXPaHEHHs SHEPTHH B MEXaHHKE. .

Tema 5. Onerierinvl Mexauuxy JCuOKoOCMed U 24308 |

Ypasuenne nmwkeHus B Qopme Ofinepa.YpaBHeHHe Hepa3pLIBHOCTH. Ypasuenue Bepuynnu,
Cucrema ypapHeHuif ra3oquHaMuKH. J[BIKEHHe TeJT B KHIKOCTIX U Fa3ax, Teopema XKykorckoro),

Pasnen I . OcuoBrbl Mosexyasiproii (u3ukn ¥ TepMouBAMEKH !

Tema 1. Monexynsipno-kunemuyeckas meopus 2a30e ’

Yucno cremeHeii  CBOGOABI MOIEKYIIbI. BHyTpennss oHeprus wmeambHOro rasa. | 3akom
PaBHOpACIIPEAENICHUS SHEPIUH MO CTENEeHAM cBoGOAbL. JIaBjIeHHe rasa ¢ TOukM 3PCHUS MOJIEKYTIAPHO-
KUHETHIeCKOH Teopuy. OCHOBHOE YpaBHEHHE MOSEKYIAPHO — KHHETHIECKOH TEOpHH. YpaBHEHHE
COCTOSTHUS MACANBHOTrO rasa (ypasHeHue Kianeiipona — Mennerneesa) !

Tema 2. Dnemenmeol knaccuueckosi cmamucmuxy I

Pacnipenenenne Makcgenna (pacnpeneneuue MOJIEKYJT 10 aGCOIOTHBIM 3HAYEHHAM CKOPOCTH).
bapomerpuueckas popmyna. Pacnpenenenue Bosbimana, Pacnipenenenue Makcsenna — Bonbuma Ha.




Tema 3. Peanvuvie 2asvl

Ypasnenve Ban-nep-Baanbca. M3otepMbl peastbHOro raza. MeTacTabuibHble COCTOAHN.

Tema 4. Ilepsoe nauano mepmoounamuxu

YpaBHeHHE TIEpBOTO HAYala TEPMOAMHAMMKH. TeIOSMKOCTb. 3aBMCHMOCTH TEMIOEMKOCTH
M/ICAJIBHOTO Tra3a OT BMAa mporecca. Pabora, cosepmaeMas rasom Ipu H30IpOLEcCaXx. OHTABITHS
(rerumoBas dyHku). AuabaTHueckuif mporiece. TemoéMKOCTE TBEPABIX Tell. =

2 cemecTp

Pazpen II1. DaeKTpHYECTBO H MATHETH3M

Tema 1. HanpsokeHHOCTD 3JIEKTPHUYECKOIO MO/ B BaKyyMe '

Kynona. Ilotox BekTopa HampsbkenHoctu. Teopema I'aycca s ANIEKTPOCTATUYECKOTO TIONS B
BaKyyMme u € cBa3b ¢ 3akoHoM Kyrona. Ilpumenenue Teopemst aycca ans pacuera mosei., :

Tema 2. IloTeHMAT 3IEKTPOCTATHIECKOTO MOJIS '

Pabora cun snextpocratmyeckoro nons. LMpKyIAIMs HampsDKEHHOCTH 3NEeKTPOCTATHUECKOrO
mons. CBsi3b MEXAY NOTEHIHAIOM M HANPSXEHHOCTBIO SJIEKTPOCTATHYECKOTO MOJA. Ypasnenue
Jlannaca. Onexrpuyeckuit qumons. MOMEHT cuil, AeHCTRYIOIIMI Ha JUNONE BO BHEITHEM 3JIEKTPHYECKOM
T0j1e. DHEPTHUs TUTIONSL B JIEKTPHUECKOM IIOJIe.

Tema 3. IIpOBOIHHKY B 3JIEKTPUUCCKOM TOJIE

Teopema Taycca nid 97eKTPUYECKOro IO/ B JIUONEKTPHKE. OnekTpuYeckoe cMelieHnd
(anexTprYeckas MHAYKIWMA) B JMONCKTPUKe. JIMoIeKTpHuecKas MPOHALIAEMOCTE cpensl. Buruucnenve
HAlPDKCHHOCTH SJIEKTPUYECKOTO MO B JUANICKTPUKE. DNEKTPOEMKOCTE YeUHEHHOTO MPOBOIHMEKA,
CHCTCMBI IIPOBO{HMKOB M KOHAGHCATOPA. DNEKTPHUECKast SHEPIHA CHCTEMbI TOYESUHBIX 3aps/I0B. DHepris
3apKEHHOTO NMPOBOAHWKA, CHCTEMBI NMPOBOMXHHKOB M KOHJEHCATOPA. ODHEPIHs SJIEKTPOCTATUIECKOTO
nosst. OGbEMHAS MIIOTHOCTD SHEPTUH 3NIEKTPOCTATHUESCKOTO OJIS,

Tema 4. IToCTOSHHBIN 31EKTPUYECKHUIT TOK .

XapaKTepPUCTHKH ~ 3JIEKTPOCTATHYECKOrO TOKA: IUIOTHOCT TOKA, CHIA TOKA. |YCIOBHeE
CYMECTBOBAHMA JNIEKTPHIECKOro TOKA. CTOpOHHME CWiIbl, PasHOCTR moTeHuMANoB, Hampsuikenue,
snekrpongKymas cuia (3C). 3akon Oma U1 HEONHOPOHOTO YYACTKA LISHH. ITpaBuna Kupxqmba.

Tema 5. MarautHoe Hoie B BakyyMe

3akon Ammnepa. MarHuTtHas MHIyKIHA. 3akoH Buo — Casapa (3axoH buo — Casapa — ﬂ:anﬂaca),
Cuna Jlopenna u cita Amnepa. BUTOK ¢ TOKOM B MarHUTHOM Hose. MarHUTHBIA MOMEHT. Mowmenr cug,
ASHCTBYIOIMIA Ha paMKy C TOKOM BO BHEIIHEM MArHMTHOM Mojie. MarduTHOe 1ote IPAMONHHEHHOTO U
KpyroBoro TOKoB. MarHuTHoe B3auMOZeiiCTBHE TOKOB. i

Tema 6. DNEKTPOMATHATHAS HHLYKLHS ;

OCHOBHO# 3aKOH 3JIEKTPOMATHUTHOM HHIAYKIMH (3aKOH ®apanes). IlpaBwno Jlenua (3akou
Jlenua). SlBnenue camouHmyKimm. WHAYKTHBHOCTS. WHBaykTHBHOCTE UIMHHOTO comeroupa. Toxn
3AMBIKAHMS ¥ pasMbIKaHUA LENHW. SBleHue B3aUMHOM MHAYKIMH. B3auMHAs HHIYKTHBHOCTS. pHepmﬂ
MarHuTHOrO 1ons. O6bEMHas IIOTHOCTD SHEPIUM MATHUTHOTO TTOJIS.

Paszgen IV, Konebauus u BosHbI

Tema 1. DneKTPOMAarHUTHEIE KoJIeOaHHs

HuddepenimansHoe ypaBHeHne koneGaHuii B KogeHaTeNbHOM KOHTYPE H €ro pelicHuUe.
Jndpdepennmansioe  ypaBHeHHe 3aTyXalOIIMX 9JIEKTPOMATHUTHBIX KoneGaHmii ©  ero p:cmeﬂue.
Huddepeniansaoe ypaBHeHIE BBIHYKASHHBIX 3IEKTPOMATHHTHBIX KOJEOAHHI U ero perueHue.

Pasnen V. Ontuka

Tema 1. Tudpaxuus ceeta |
Ontuueckas mmuHa mytn. OnTrueckas pasHOCTh Xofa. Pacuer MHTeP(EPEHIIMOHHON KapTHHBI OT
ABYX KOTEPEHTHBIX MCTOMHHMKOB. IloOCHI paBHOH TONIMHBI M PaBHOrO HaKIoHa. MHOromyyesas

unTepepeniws. Judpakuus OpeHens oT KPyNIOro oTBEPCTHS U KPYIIOrO AMCKA. Judpakuus riDpeHeJi‘ﬂ
OT Kpas TIOJTyTuIockocTH. JIudpakumst Opaynrodepa or GeCKOHEYHO ATHMHHOM NpsSMOi ey, Huthpakurs
OT OAHOMEPHOH AH(PAKUHOHHOMN PELIETKH. '
Tema 2. lucniepcus ceta
3axon bprocrepa. 3akom Mamoca. HcKkyccTBeHHass onTHdecKasd anuzoTponusa. Onmudeckas
aKTUBHOCTH BellecTsa. D dexr Oapanes. HopmansHasg U aHoMansHag JUCTIEPCHH, |
Conepxanue 1aGopaTopubIX 3aHATHI 0 AUCHATLIHHE

1 cemecTp

Pasnen I. Mexanunka
Tema 1. Teopus norpemHocTeit '
Jlaboparophas paGora Nel—0 H3yueHne Teopym IOTpeIIHOCTEI. Onpenenenve oGpéMa LHIJAHApA.




Tema 2. BpamarensHoe BKeHHe

JlaGoparopras paGora Ne 1-5 M3yuenue aunamMuxu BPAILATENILHOrO ABHXXEHHA TBEPIOTO Telia

Tema 3. Buns! neropmanyit

JlaGoparopras pa6ora Ne 1-9 Onpenenenne MOMy/si CABUra META/TOB METONOM KPYTHIIbHBIX
KoseGanmit '

Pasnes I1 . OcnoBni MOJIEKRYIAPHOH DHU3HKH ¥ TepMOAHHAMHKH

Tema 1. Bszkocts xTaxocTeit

JlaGoparophas paGora Ne 2-2 Ompepenenue KO3 UIMeHTa BA3KOCTH SKHUIKOCTH II/I YKcna
Pelinonbica MeTOOM NaiaroLIero B XUAKOCTH ImapuKa I

Tema 2. Annabaruueckwuii npouece i

JlaGoparopuas paGora Ne 2-3 Omnpencnenne CKOpOCTH 3BYKa B BO3JyXe M MOKasaTesst aAuabaThi
BO3/lyXa METOZIOM CTOS4EMH BOJIHBI !

Tema 3. Meton Kitemana-[ezopma i

JlaGoparopras paGora Ne 2-7 Onpenenenue rokasarens anuabaTel Bo3Myxa MeTomoM Kinemawa-
Hezopma

2 cemecrp
Pazpen 111 Duexrpuuecrso H MArHeTH3M
Tema 1. DaextpocTaTyeckoe nosne ,
Jla6opatopnas paGota Ne 3-1 Hayuenue AJEKTPUYECKOrO I10JIA '
Tema 2. 3akous! Kupxroga
JlaGopartopnas paGota Ne 3-3 MocToBoii METOJ U3MEepEHHIA
Tema 3. 3axous OMa

JIaboparopnas paGora Ne 3-8 Usyuenue apnenue SJICKTPOTIPOBOAHOCTH M ONPEEICHHE YAETbHOTO

CONPOTHBJICHUA MeTalla |

Pasnen IV. KoseGanns 1 BoJnbI |

Tema 1. Dnexrpudeckue komeGanus |

Jlaboparopuas pabGora No 4-2 M3mepenue wuHpykTHBHOCTM KaTyiikk no ee am‘mﬁ!:-lom_y u
PEAKTUBHOMY CONMPOTHUBIICHHIM

Tema 2. DnexTpoHHBIIH ocuusuIorpag .

JlaGoparopHas pa6ora Ne 4-4 Uccnenosanus SJICKTPUYECKUX KoJieGaHuii 3BYKOBOM 4acTOTHI €
MOMOIIBIO 3NEKTPOHHOTO OCLHILIOTpada '

Paznen V. Onruka ‘

Tema 1. Unrepdepenus |

JlaGoparopHnas paGora Ne 5-3 Onpenenenyie JIHHBI CBETOBOM BOJIHEI ¢ TIOMOLIIbIO Kostel H é,:o'm;-la
Tema 2. Tudpakups

|
JlaGoparopHras paGora Ne 5-5 OnpenesieHue JUTHHBI CBETOBOM BOJIHEI € HOM%H.ILI-O AnbpakiHOHHOH
peIneTKy. :

5. OEHOYHBIE CPEJICTBA JJIS TEKYIIETO KOHTPOJISI YCHEBAEMOCTH,
IIPOMEJKYTOYHOMN ATTECTAITHM IO UTOTAM OCBOEHUSA TUCLHUTLINHBI U
YYEBHO-METOIUYECKOE OBECIIEYEHUE CAMOCTOSATEJIBHOM PABOThI
CTYJIEHTOB !
3.1. Texymuii KoHTpoJIbL yeneBaemocTH '
BOIPOCHI JJIsI NPOBEAEHWSA PEMTHHT-KOHTPOJIS
1 cemecTp i
Peiimune-xonumpons Nel !
1. Mexanuyeckoe JBHWKEHHE Kak npocrefimas popma nBiwkeHus matepun. Cucrema greuera.
[punnun orHocurensHoctr Ianunes. [Tpeobpazosanua Canunest. Papuyc-Bexrop. ;
2. Marepuanshas Touka (uacTiua). Tpaexropus. Paguyc kpuBu3HBI TPAEKTOPHH. HL‘{:HGI‘/JIHaSI
CKOPOCTh W JIHHEiHOe ycKkopenue. [TocTynaTesHOe JBIbKeHME TBEPJOTO Tena. ;
3. TaureHUMANBHOE MW HOpPMalbHOE ycxopenus. Cpasb MeXAy AWHSHHBIMH M YIJIOBBIMHU
KHHEMaTHYECKUMH BEIIMYHHAMH. !
4. Iepesiii 3akon HpIOTOHA M MOHSTHE MHEPLMATBHON CHCTEMBI OTCHETA. Bropoii sakon HbtoToHa
W TIOHATHE CHIIBI, MACCHI M MMITy/Ibea. YpasHenue apuwkenus. Tperuii 3akon Heiotona u Npeaensl ero
NPUMEHUMOCTH. !



5. HeuHepumanbHele cHCTeMBI OTCYeTa. AGCOMIOTHBIE M OTHOCHTE/IBHEIE CKOPOCTH M YCKOpPEHHE,
Cunel uHepIN.

6. CucremMa MarepuaabHBIX TOUYEK. Lentp uHepumu (ueHTp Macce). Teopema o newkennu uentpa
HHEpPIIHY,

7. IlonaTre aGComoTHO TBEPAOTo Tena, MoMeHT HHEPLUM Tea. _

8. Teopema IIteiinepa. ‘ !

9. MoMeHT cumbl. MomeHT wuMmysbca. VpaBHEHHE MOMEHTOB. YpasHenue Bpa WATENBHOTO
ABHXCHHA TBEPAOTO TeJIa OTHOCUTEIBHO HEMOABMIKHOM OCH. 1

10. I'mpockonuteckuii agpdext. CBoGOAHBIE OCH.

11. 3akoH coxpaHeHHs HMITybCa H TpeTHif 3akoH HbI0TOHA.

12. 3axoH coxpaHeHHs MOMEHTa HMITyJIbCA. ‘

13. PaGora 1 3Heprus B MexaHuKe, DHepPris KUHETHUECKas 1 MOTEHIUANIBHASL,

14. Tloustrre crtoBoro mosst. CBsisk MEXKITY NOTEHIMATEHOM SHEpPryei U CHIIOH,

15. 3akoH coxpaHEeHH MeXaHHUYECKOL SHEPrum, ‘

16. KoHcepBaTHBHBIE M HEKOHCEPBATHBHBIE CHITHL. KoncepBarusnas u AUCCUNIATUBHASL CHCTEMBI.

17. 3aaum MeXaHUKH KHAKOCTEH U ra3oB. ‘

18. YpaBuenue HepaspeiBHOCTH. Y paBHeHHE Bepuymnn,
Peimunz-xonmpons Ne2 |

1. Tlomstne wpeansHOro rasa. MornexynapHo-KiHeTHYECKOE  TONKOBaHME TEMIIEPaTY PBI.
Makpockonuueckie napaMeTphbi cucTeMbI. ’
2. BHyTpeHHAs 5Heprus uaeaqbHOro rasa. Uuclo crerenedi cBobombI. 3aK0*{ paBHOpacnpesesieHus
SHEPruu. ‘ -
3. JlapneHue rasa ¢ TOYKH 3peHHs MOJICKYJIIPHO-KHUHETHYeCKOH Teopuu. OCHOBHOE y;::)aBHeHHe
MOJEKYJIPHO-KMHETHYECKOM TEOPHH. ;

4. YpaBHEHHe COCTOSHUS UIEaTbHOTO ra3a (ypaBuenue Knaneiipona — MeHﬁeneeBa).

5. JluHamuMYecKMe W CTaTHCTHYeCKHe 3aKOHOMEPHOCTH B (U3HKe. dTaTHcmqecxuif»‘[ MeTo/
uccienosanns cuctemsl. Ilonstue o QyHkuuu pactpeenenmus., i

6. ®azoBoe mpoctpancTso. Pazopas Touka, dazoBas suetika. Cratuctuyeckoe yepenmeHnue,

7. Paciipenenenne Makceenna. Cpenaue CKOPOCTH MOJIEKYI. -

8. bapomerpuueckas dpopmyna. Pacnipenenenue Bonpimana.

9. Pacnipenenenue Makcpesta — Bonbumana.
Peiimunz-xoumpons N3

10. YpaBHenne Ban-nep-Baansca. H30TepMBI peanbHEIX ra3os. ,

11. MeTtactaGmisHoe cocTosHue. Kputugeckoe cocrosuue. :

12. BHyTpeHHsIs 3Heprus peaspHOro rasa, :

13. Xapaxrepucruka sxunxoro coctosHus. Bamkuuii MOPAIOK., ‘

14. TlosepxHocTHOe HaTsKeHHe. CHIEI BOSHUKAIONINE HA KPUBOH IIOBEPXHOCTH SKUAKOCTH.
®opmyna Jlaraca. CMauuBanme u KanHJIAPHBIC SBJICHUS. i

15. IloHsTre cTonkHOBeHMs. Ypyroe u HEYIPYroe CTOJIKHOBEHHS. |
16. TpuuensHoe paccrosHwue. ObdexTrBHOE ceyeHMe paccesHUS. Cpe,E[H%IH JHHa csoﬁiem-[oro
npobera. ] ;

17. OcHOBHEIE TepMOMHAMUMYECKHE MOHATHS: BHYTPEHHSS 3HEPTHs, pa60T4, TeIUIoTa. YpaBHeH e
TIEPBOTO HAaYyaja TePMOIMHAMUKH. 1 _

18. 3aBucumocTs TemTOeMKOCTH HACANTEHOTO T'a3a OT BHIA npouecca. Pabota, cosepmaemas razom
TIPH U30TIpOTIECCaXx. :

19. Anuabarnueckuii nponecc. |

20. OGparumbie 1 HeOOPATHMEIE IIPOLIECCHL Kpyrogoit nponece (k). '

21. Luxn KapHo u ero KITJT s uneaqsHOTo rasa.

22. TpyHOMI AeHCTBHS TEIIOBOrO MBHTaTeN s 1 XONOAUIBHON MAUTHHEL,

23. Durponus. 3aKOH BO3pacTAHHS SHTPOIUH.,

2 cemecTp

Peiimunz-xonmpons Nel |

1. 3axoH Kynona. HanpsukeHHocTs anextpoctatudeckoro nons. TToHsTHe BJIEKTPOCTATUHECKOTO
nois. IIpuHIMN CyNepnosuLmy 5eKTpHYecKUX Moeit., ! |

2. Iotok nanpsxennoctn. Teopema [aycca s MEKTPOCTATUIECKOTO MOJIS B BAKyyMe. |

3. Ilpumenenue Teopemst ['aycca mis pacuera nonei., !

4. Pabora cun anekrpoctatuueckoro nons. Llupkynauus HANPHKEHHOCTH 3JIEKTPOCTATHYECKOTO
oI,



5. Hotennman. PasHocte moTeHumanoB. CBs3b M@Ky TNOTEHUMAIOM M HANPSKCHHOCTBIO
SJIEKTPOCTATHYECKOTO OIS,
6. CoGosHbIE M CBS3aHHBIE 3apAabl B BellecTBe. THIIEI IH3IeKTpUKOB. MoHHaz, DIIEKTPOHHAA H
OPHEHTAIIMOHHAS [OJISIPU3ALIIH,
7. DMEKTPOSMKOCTD YEIMHEHHOTO IPOBO/IHHKA, CHCTEMBI TIPOBOIHUKOB M KOHZIEHCaTopa. |
8. OHeprus 3apsmKEHHBIX YeIHMHEHHOTO MIPOBOJHMKA, CHCTEMBI NPOBOJIHUKOB M KOHJIEHCATOPA.
OHeprus snekTprueckoro noss. OGbeMHas WIOTHOCTH SHEPIUHH SIEKTPHUHUECKOTO IO, _
9. XapaKTepUCTHKM SIEKTPHEECKOrO MO M YCTIOBHSA €r0 CYIIeCTBOBaHMS. Pa3HOCTh MOTEHLIAAJIOB,
SNICKTPOABIKYLLAS CUIIA, HATPIKEHHUE,
10. 3akon Ammnepa. MaruutHas umHAykius. 3akon Buo — Casapa. Tlonatue mMarHuTHOrO MO
IIpuHImMIT Cynepno3UIMKN MATHUTHEIX Moneil. MarHuTHBIH MOMEHT.
11. MaruuTHO€ 11071 MPAMONHHENRHOTO ¥ KPYrOBOIO TOKOB,
12. JIBrmokeHye 3apsxKeHHBIX 9aCTHL B 3EKTPUYECKUX M MATHUTHBIX TOJISX.
13. 3akoH MOHOrO TOKA AN MATHUTHOTO IOJI B BELIECTBE. HanpskeHHOCTh MarHHTHOrO IO,
MarnurHas nponuriaeMocts cpeasl. UHAYKIMS MArHHTHOTO MOJIA B BEIECTRE. |
14. Onerr @apanes. Maraurseiit norok. DJIC MHAYKUMK. OCHOBHOI 3aKOH 3JIEKTPOMArHHUTHOM
uHayknmu. {Ipasuno Jlenna, |
15. Camounmykuusa w B3auMOMHAYKIWMsA. MHIYKTHBHOCTE M B3auMHAas WHIOYKTHUBHOCTE. Toku
Pa3sMBIKaHMS U 3aMBIKaAHHS. '
Peiimunz-xkonmpons Ne2
1. CroGonHble ¥ BHIHYXIEHHBIE KoneGanus. [apMOHHYECKHE MeXaHHYECKUe KONMeOaHus M ux
XapaKTEPUCTUKH. '
2. Dmeprus TrapMOHHYECKMX MEXaHMHYECKHX KojeOanui. IloHsTHe o FapMOHHYECKOM U
AHTAPMOHHMYECKOM OCLIHIIIATOPE. |
3. Cnoxenue OMHAKOBO HAIPABJICHHEBIX TAPMOHUYECKHX KoneGanumit, BreHus. |
4. CrojkeHue B3aMMHO IIePIICHMKYJISPHBIX rAPMOHHIECKUX KOIeGaHHIA. Durypsr Jluccaxy,
5. 3atyxaronue MexaHU4eckue konebanns. Yactora, K09 PUILIMEHT 3aTyXaHus, orapudMu4ecKuii
JCKPEMEHT 3aTyXaHUs MEXaHUUECKHX KoJleOaHumit.
6. BblHy)X/IeHHble MeXaHUYecKue KoJieGaHus. AMmniatyna u dasa npu BBIHYIKIACHHbIX
MEXaHHUYECKHUX KOJTeOaHHaX. .
7. Mexanwdeckuii pesonaHc. PezoHaHCHbIE KpuBble. COOTHOIIGHUS MEXIY | bazamu
BBIHYKIQIOIIEH CHIIbI ¥ CKOPOCTH IIPY MEXaHUYECKOM Pe30HaHCe, i
8. Mexanusm o6pa3soBaHus MeXaHHYECKHX BOJH B yIPYroH cpene. IlpononsHeie u nornepeunsie
BOIHBL. BostHoBoe ypaBHeHHe u ero pemenue. ['apMOHHYeCKHE BOJTHBI U HX XapaKTepUCTHKH,
9. DazoBas CKOPOCTH U AUCTIEPCHs BONH. Bonuosoii maker u TpyNIIOBas CKOPOCTb.
10. IousTre o xorepentHocTH. UHTepdeperius BoH. CTOSUHe BOJIHBL ;
11.  KonebGatenbHsiii  kouTyp. I'apMoHHuecKue SJIEKTPOMArHUTHBIE  KoJebanus Mo
XapaKTePUCTHKH.

12, 3aTyxarommue oNeKTpOMAarHUTHBIE KOJIEOAHMSL. Hacrora, xosdbummenr szaryxanus,
NorapuMUYeCKH  JeKPEeMEHT  3aTyXaHHs JJIGKTPOMArHUTHEIX  KOJIe0aHMi. ,lﬁ[oﬁﬁo-rH{wa
K0JIe0aTeNIEHOTO KOHTYpa. '

13. BblHyX/IeHHBIC JIEKTPOMATHUTHbIE KONEGaHMS. AMmmatyna M ¢asa  BBIHYHKICHHBIX
QJIEKTPOMArHUTHEIX KOJIeGaHuit. !

14. Mapaneeckas U MaKCBENUIOBCKAS TPAKTOBKU SBJCHMS 3JIEKTPOMATHUTHOW MHAOYKUMM, Tok
CMEILCHHUS. '

15. Cucrema ypapnennit Makceesuia. DIIeKTPOMarHHTHOE TIoJIe.

16. BonnoBoe ypaBHeHMe 1A DIEKTPOMATHHTHOrO MO M €ro pewenre. (JKOpOCTh
PACIIPOCTPaHEeHHS JJICKTPOMArHUTHBIX BOJIH B Cpeaax. ?

17. OcHoBHBIE CBONCTBA SNEKTPOMATHUTHBIX BOJIH. OHeprus U I0TOK 3HEPrUn dNEKTPOMArHUTHbIX
BOJH. Bekrop IloknTHHra. VIMIy/IBC 5/16KTPOMATHUTHOTO MOJIA. :
Peiimunz-xonmpons Ne3

1. SnexrpomarauTHas npupona ceera. Ipunipn ColreHca. 3axOHbI OTPaXXCHUA H IPEIOM/IEHH,
AGCOMOTHBIT ¥  OTHOCHTENBHBIM ITOKA3aTEH npesomyieHus.  IIofHOe BHYTpeHHee OTpaKeHue.
CeeToBOABI.

2. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTb CEETOBBIX BOJIH, Bpemennas korepeHTHOCTS. Bpems 'u
IUTAHA KOT€PEeHTHOCTH.

3. Onruueckas aiuHa mytd. ONTHYecKas pa3HOCTb Xxoaa. Pacuer UHTeP(EPEHLIHMOHHON KAPTHHBI
OT IBYX KOTFEPEHTHBIX HCTOYHHUKOB.



4. Tlonockl paBHOM TONIIMHBL ¥ PABHOTO HAKJIOHA.

5. IlpocTpaHCTBEHHAs KOTe€PeHTHOCTh. Painyc KOrepeHTHOCTH.

6. Ilpunuwn ofirenca — @penens. Merton 30n OpeHens. IpsamosnuHeliHoe pacnpocTpatenie
ceeta. udpakuns OpeHelis Ha KPYIIIOM OTBEPCTUM ¥ UCKE, '

7. Mudpaxuus OpayHropepa 0T GeCKOHEUHO JTHHHOMN HPIMO eJTH.

8. Nudpaxuus OpayHrodepa Ha OTHOMEPHOH AUDPAKIMOHHOM pelIeTKe.

5.2, IlpomexxyTouHas ATTECTALMSI 10 HTOrAM OCBOCHHSI JUCIUIIHHE]
Bomnpocer k 5x3ameny (1 cemectp) ,

1. Mexannyeckoe JBIDKCHHE KAk MpocTeimias (opMa ABHKECHUS Marepud. CucTema orcuera.
[Tpunuun otHOcuTensHOCTH ["anuies. TIpeoGpasopanns Canmes. Paguyc-sekrop.

2. MatepuanbHas Touka (dactuna). Tpaekropus. Paauyc kpHBH3HEL TpaekropuM. JluHeliHas
CKOPOCTb M JIMHCHHOE yckopenue. [locTynaTebHOe IBIKEHHE TBEPIOTO TeJTa.

3. TaHreHUMalbHOE M HOPManbHOE yCKOpeHHA, CBaA3h MEXAY /IHHEHHBIMH U YIJIOBBIMH
KHHEMATHYECKHMH BEITUYHUHAMH, i ]

4. TlepBerii 3axon HpIOTOHA M NIOHATHE MHEPLMAILHOMN CHCTEMBI OTCUETA. Bropoii 3akon Hetorona
M TIOHATHE CHJIEI, MACCBl M MMITyJNIkCa. YpaBHeHHe ABwkenud. Tpetuii sakon HetoToHa u npefiens! ero
PUMEHUMOCTH. |

5. HeuneprmanbHble cicTeMsl oTcueTa. AGCOMIOTHBIE M OTHOCHTENBHDIE CKOPOCTH M YCKOPEHHE.
Cunsl uHEpIHH. .

6. Cucrema MaTepHanbHEIX Touek. LIenTp uHepiuu (uentp macc). TeopeMa o ABWXKEHMM LiEHTpa
HHEPLIMH.

7. IlonsTre abCoNOTHO TREPAOro Tesa. MOMEHT MHEPIHH Teja.

8. Teopema IlIteitnepa.

9. MomeHT cwibl. MoMeHT ummynbca. VpaBHEHHE MOMEHTOB. VpaBHeHUe BpalLaTENLHOIO
JABIXEHHS TBEPZOrO Tej1a OTHOCHTENBHO HEIOABHKHOM OCH., :

10.3akoH coxpaHeHHs UMITy/IbCa U TPeTHi 3akoH HproToHa.

11.3aKkon coxpaHEeHNs MOMEHTa MMITYJTbCA.

12. PaGota 1 5Heprus B MeXaHMKe, DHEPrusi KHHETHIECKAs M NOTeHIIHAIbHAS.

13.Ypaenenne HepaspeiBHOCTH. Y pasHeHue BepHysim. i

14.Honatne upeaneHOro rasa. MoMeKyIAPHO-KMHETHUECKOE —TONKOBAHHE TEMIEPaTypbl.
Makpockonudeckue rapameTpsl CHCTEMBI.

15.BHyTpenHss  SHeprus  wupeanbHoro  rasa.  YUMCA0  cTencHei cBobompl. |  3akoH
paBHOpAaCHpeseIeHHs SHEPTHH, !

16./laBnenune raza ¢ TOYKH 3peHMS MOJIEKYJIIPHO-KHHETHIECKOH Teopur. OCHOBHOE ypaBHEHHE
MOJIEKYJIAPHO-KHHETHYECKOM TeOpHH. '

17.Ypasnenue cocTosnus HpeansHOro rasa (ypaBHeHue Kuaneiipona - Meuneneesa). |

18. lunamudeckue M CTATHCTHYECKHE 3aKOHOMEPHOCTH B duzuke. Cratucruyeckuii  Mertos
HCCIIEIOBaHMs cucTeMbl. [TonsTue o GyHKImMU pacnpeneneHus. '

19.Pacnipenenenne Makceeiuia. Cpeye ckopocTy MOJIEKYI,

20.bapomeTtpuueckas Gpopmyna. Pacnipenenenue bonbumana.

21.Vpasuenue Ban-nep-Baainbca. F30TepMBI peaibHBIX ra3os.

22.0cHOBHbIE TEPMOJIMHAMMYECKHE TIOHATHS: BHYTPEHHSS SHeprus, pabora, TeroTa. VRaBHeHMe
MIEPBOrO HAuaja TePMOAMHAMUKH. ,

23.3aBHCHMOCTD TETUIOEMKOCTH MACAIBHOTO ra3a OT BUAA MPOLECCa. PaGora, cosepiuaemasn razom
IIpY U30MpOIIecCax. '

24. AnuabaTtuueckuii nponecc.

25.06parumple u HeoGpatuMbie poueccsl. Kpyropoit mporece (umko).

26.1lux1 Kapro u ero KITJI a5 uaeaibHOro rasa.

27 Ipuanun fefCTBUS TEIUIOBOrO ABUraTeNs i XOJMOAMILHON MAIIMHbL,

Bonpocn! k sx3ameny (2 cemectp) .

1. 3akon Kynona. HampsoxenHocTs anekTpoctatrueckoro noys. IToHsTHe ANIEKTPOCTATHYECKOTO
o [IpuHImMn cynepnosuuiy 3MeKTPHYECKUX TIOMEH. i

2. Tlotok HanpsokeHHOCTH. Teopema Maycca [T 3I€KTPOCTATHIECKOTO TOJIS B BaKyyme. |

3. Ilpumenenue Teopemsl aycca s pacuera ronei. '

4. PaGoTa CHJI 3MEeKTPOCTATHYECKOTO IO, Hupkynsuus HaOPS>KEHHOCTH 3MIEKTPOCTATHYECKOTO
OJIA. '



5. Ilotenuman. PashmocTs moreHmmanos. Cea3b MKy MOTCHUHAIOM W HATPSHKEHHOCTEIO
3JIEKTPOCTATHYECKOTO TTOIA,

6. CBoOOJHEIC M CBSI3aHHBIE 3aps/ibl B BEIIECTBE. THIIbI AVBNeKTpUKoB. MoHHas, 2JiekTpoHHas u
OPHEHTALIMOHHAS TIOJISIPU3ALINH, :

7. TlonspuzoBaHHOCTD. JIM3IEKTpHYECKas BOCTIPUHMYMBOCTH BEIECTBA M ¢ 3aBUCHMOCTD 0T
TEMIIEPATYPHL. -

8. Teopema Taycca s SIeKTPUYECKOro MONS B JUIIEKTPHKE. ONEKTPUYECKOe CMEIIEHHE.
JlmanekTpudeckast MPOHUIAGMOCTE cpe/ibl. HanpskeHHOCTE 3JIeKTPHYECKOTO MO B TUDJIEKTPHKE.

9. Pacripenienenue 3apsmoB B NPOBOAHHUKE. DJIEKTPOCTATHYECKOE IIOJE BHYTPH M |CHAapy)Xu
MPOBOAHMKA. DIIEKTPOCTATHYECKAS 3AIIUTA. '

10.311€KTPOEMKOCTE YeTMHEHHOTO POBOHHIKA, CHCTEMbI IPOBOAHUKOB U KOHJIeHcaTopa,

11.OHeprust 3apsKEHHBIX YEAMHEHHOTO NPOBOJHHUKA, CHCTEMEI MIPOBOJIHUKOB U KOH/GHCATOPA.
OHeprus 3IeKTpu4ecKoro noys. O6beMHas IIOTHOCTh SHEPI'HH 3JICKTPHUIECKOTO MOJIS. i

12.XapakTepucTMKE  3JIEKTPAYECKOr0 TMOAS ¥ YCIOBHS  €ro CYLLIECTBOBAHMSA. |PA3HOCTH
TIOTCHLHAJIOB, 3JIEKTPOABIDKYIIIAs CHJIA, HATIPSYKEHHE, ;

13.Knaccudeckas 31eKTpOHHast TEOPUS SNEKTPOIIPOBOIHMOCTH METAIIOB U ee HEJIOCTATOHHOCTS,

14.3akon Amnepa. MarnutHas unaykuus. 3akoH Buo — Capapa. IToHATHE MarHUTHOrO MoOJ.
[TpuHUMI CYNEprO3UIIMK MATHUTHBIX MoeH. MarHUTHBIH MOMEHT.

15.MaruuTHOE 110J1€ IPSIMONUHEHHOTO U KPYTOBOT'O TOKOB. |

16.I{upKynsums BEKTOpa MArHATHOM MHTYKIEH. 3aKOH IONHOTO Toka. MarHHTHOe [ojie JUTMHHOTO
COJIEHOMJIA U TOPOHU/IA. '

17.MaruuTHOE B3aMMOACHCTBHE TOKOB U SAHHHMIA CHITBI TOKA — amunep. |

18.JlproKkenuie 3apsHKeHHBIX YaCTHIT B 3IEKTPUYECKHX ¥ MATHUTHBIX TIOJISIX.

19.0neir ®@apanes. Marnutasii notok. DJIC unmykund. OCHOBHOM 3aKOH 3/1EKTPOMArHUTHOM
uHaykuuu. Ipasuno Jlenna, .

20.CamMonHIYKIMA M B3aMMOMHAYKUMSA. MHIYKTHBHOCT M B3aMMHAs MHAYKTUBHOCTE. TOKM
PasMBIKaHMS M 3aMbIKaHHMA,

21.5neprus MarHUTHOro 101, OGBEMHAS TIOTHOCTS SHEPrUU MarHUTHOTO IIOJIA. ,

22.CBoGonHble M BBIHYX/ICHHBIE KOTeOaHHsA. ['apMOHMYECKHE MEXaHMYECKHe KONCOAHMS M HX
XapaKTePUCTHKH,

23.OHeprusl TrapMOHMYECKHMX MeXaHHYECKHX KonebGamuil. [loHsTHe o rapMOHHYECKOM |
AHrapMOHMYECKOM OCLHIIIATOPE. '

24. Cnosxenue 0IMHAKOBO HATIPABIIEHHBIX FAPMOHHYECKUX KOyleOanT . Briers.

25.Cojkenne B3aUMHO TIEPIICHANKYIIAPHBIX FAPMOHHYECKUX KojleGaHMmil. @urypsl Juccasiky.

26.3aTyxalome  MeXaHuueckue — konmebGamus.  YacTota, kodhduUIHEeHT  3aryxaHus,
norapupMuHecKUil NEKPEMEHT 3aTyXaHHsS MEXAHHYECKUX KOJeGaHuUiA.

27.BeIHYX/IeHHblE MEXaHHUYECKHE KOJIeGaHus. Ammmutyna u  dasa npu BBIHY K {€HHBIX
MEXaHUYECKUX KOJIeOAHHUAX. ,

28.MexaHnyeckuil  pesoHaHc. Pe3oHaHCHbIE kpuBble. COOTHOWICHUS  MEXIY : dbazamu
BBIHY>KJAFOLIEH CHJIBI U CKOPOCTH NP MEXaHUYECKOM PE30HAHCE. |

29.MexanusM 00pa3oBaHHA MEXAaHHYECKHX BOJIH B ynpyroi cpeze. IIpononsHele u nonepeunsie
BONHEL BosHOBOE ypaBHeHHe U ero pewenne. [apMORHYECKre BOIHBI M HX XapaKTepPUCTHKH. |

30.KoneGarensupiii  xoutyp. ['apMmoHHueckue BIEKTPOMArHUTHBIE  KONEOaHMA | W uX
XapaKTePHCTHKH.

31.3atyxatomue  SneKTpomarHuTHele  KomeGaHms.  Yacrora, K03 punmeHT 3a':ryxa:-m>|,
morapuMuYecKuil  NEKPEMEHT  3aTyXaHWs  JJIeKTPOMATHHTHBIX  KOJeGaHuiA, HobporHocTs
KOJIeOATeNIEHOTO KOHTYpa.

32.BeIHYX/IeHHBI®  3JIEKTPOMArHHUTHEIE  KOIeGauus. AMmmmtyfa W dasa  BEIHYKAEHHBIX
SMEeKTPOMArHUTHBIX KoeOaHuii. ;

33.QapapmeeBckas U MaKCBEJUIOBCKAs TPAKTOBKU SBJICHHS SJIEKTPOMAarHUTHOH WHOYKIMK, Tok
CMELLICHHUS. '

34.Cuctema ypaBHeHuit MakcBeta. DIeKTpOMarHiTHOE Moje.

35.OnexTpomarauTHas npupoda ceera. Ilpunumn oiirenca. 3aKoHbI OTpaKEeHUs U NpPeoMIICHU.
AGCOMOTHBEIN M OTHOCHTENBHBIN MOKA3ATENH npejomnenus. [lonHoe BHyTpeHHee oTpaenue.
CBeToBOIBI, |

36.KorepeHTHOCT U MOHOXPOMATHYHOCTb CECTOBBIX BOJIH. Bpemennasa xorepentHocTs. Bpems u
JUIHHA KOTEPEHTHOCTH. :



37.Ontryeckas amHa mytu. Onruydeckas pasHocTh xonma. Pacuer MHTEPEPEHIMOHHOMN KapTUHE!
OT IBYX KOT€PEHTHBIX HCTOYHHUKOB. 3

38.Tlonoch! paBHOM TOJNIIMHEL 1 PaBHOIO HAKJIOHA.

39. ludpaxims Opayurodepa Ha OOHOMEPHOH TU(PaKIHOHHOM pelrreTke. |

40.EcTecTBeHHSIH 1 NONIPH30BAHHEIIA CBET. Honapusamus npu oTpaskenun u TpeSIOMIIEH K. 3aKoH
bprocrepa. |

41.Ilongpusanus Opu HBOMHOM JTyuenpesiomyieHuH. OGLIKHOBEHHBIH U HeOOBIKHOBEHH b JTyuwn,
Ontrueckast och KpucTama. Honspuzanmonnsie npusmer. 3akon Manoca.

5.3. Camocrostensnasn paGora o0yuaromerocs |

® paloTa C JEKUMOHHBIM MATEPHATOM KaK 110 KOHCIICKTaM, JIUTEPAaType, Tak W HIEKTPOHHbIM
HCTOYHUKOM MH(pOpManuK '

® BBINO/IHCHHUE JOMAIIHETO 3a/IaHKA M TIOATOTOBKA K PeMTHHI-KOHTPOIAM

® BBIMOJIHEHUE PacyeTHO-rpaduyecKux paGor:

1 cemectp

PI'P Ne 1 Mexanuka

PI'P Ne2 Monekynsapnas dusuxa u TEPMOAUHAMUKA

2 cemecTp
PT'P Ne3 Onexrpomaruerusm.
PT'P Ned4Konebanus u Bonuel. OnTaka

® JUII KOHTPOJIA pa6OTI>I CTYZCHTOB, a TaKXe 11 CTHMYJIMPOBAHUSI CHUCTEMATHHECKOTO my‘le}-I:HSI Kypca

(pusuru B Tewenue cemectpa TIPEyCMOTPEHBI PEHTHHI-KOHTPO/IX. OHHM MPOBOISTCS B IIUCHMEHHOM dopme
® UL KOHTPOJIA 3HAHWH CTYZEHTOB IPOBOIUTCS DK3aMEH (1 12 cemectper) !
IIpumepnbie Tembl pedpepaTuBHBIX pabot
2 cemecTp

Dusnka ~ HayKa IIO3HAHHS MUpa.
IpocTparcTBo 1 Bpems B (ustike.
Yepnbie apipel Bo BeenenHoli. :
Vuenne K.O. ITuonkosckoro. ?
Monenuposanue nporecca PACIpOCTPaHCHUS yIAPHON BOJHEI TIPH B3PBIBAX B PA3THUHbIX cpenax.
Kunernka u Tepmonunamuka Guonornyeckux NPOLIECCOB.
Topsamox u Gecropsamok B MUpPe GONBIINX MOJIEKYT, |
OKCTIePHMEHTANBHBIE  HCCIIE0BAHHS SMEKTPOMATHUTHONO MOJIA 3eMIM B OGIACTH CBEPXHM3KHX
YacToT.
9. Ilaposas MonHus u e& npHpoaa.
10. MarnutHoe none 3emiy.
11. Monnus u €& npupona. .
12. Dnexrpuuectso B xuBBIX OpranusMax. |
13. Dnexrpuuectso B armoctepe. i
14, JlasepHo-uHnyumMpoBannbie FPHAPOAMHAMWYECKHE BOJTHBI.
I5. Dusuveckne MeTopI PErucTpaniH 3eMIETPICCHHUI,
16. Tlpumenenwue ynsrpassyka s HHTPOCKOTHH.
I'7. Buorpapusa A.C. ITonosa,
18. BonokouHo-ontHueckue THPOCKOTIBI, ,
19. Connne. -
20.Kocmonornueckoe kpacHoe cMeImeHu e, '
Chucok MOXeT 6OBITh  3HAYUTETHHO pacumpen. Temy pedepara crymentsi corn ac!yso"r ¢
npenogaBaTesiem. .
DOHJ| OLIEHOYHBIX MATEPHAJIOB (®OM) mns nposeseHHs aTTeCTAIMH YPOBHSA cHOPMHPOBAHHOCTH
KOMIIETeHIIMI 06yyaromuxcs 1Mo qUCIHILIHHS odopmiIseTca OTIENBHBIM JIOKYMEHTOM. |

PRI PR~

|
6. YHEBHO-METOIUYECKOE 1 HH®OPMAIIMOHHOE OBECHE‘{EI:[H]ﬁ
ANCIMILIMHBI PU3NKA |

6.1. KaurooGecneyenuocrs |

Haumenosanue JIMTEPATYPEL: ABTOP, HA3BAHUE, BUA U3NAHUS, H3IATE/IbCTBO 1 lon KHHIOOBEC r'[lE‘ll;!’
’ HOGTh
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6.2. Ilepnonuyeckue H3NAHMS
1. XKypnan rexHudeckoit pusukwy,
2. XKypuan «M3sBectus By3oB. ®usnkay.
6.3. HaTepuer-pecypesr:
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTACIATLIAHEI
Jins peanuszauuu IUCUMIUIMHBL QU3NKA HMEIOTCS CIIeLHATbHbIE NOMELLEeHUs

3aHATHH JIEKIMOHHOI'O THUIIA, 3aHATHH HOPAKTHYECKOr0 THIA,

1A HpOIFe,LIeHI/IH
IpYNIoOBBIX WU HHIUBUYATBHBIX

KOHCYNbTallUM, TeKyLIero KOHTPOJIS M HPOMEKYTOUHOM aTTCCTalMM, a TaKKe IMOMEeIIeHUs! Juist
CaMOCTOATENLHO!  pabotel.  JlaGopaTopHele pa6oTsl mpoBOmdTCS B nabopaTopusx MEXAHUKA U

MOJTEKYIAPpHOH Qpusuku( 428, 429), anekTpoMarneTHsMa (1425, 426), ontuxu (422, 424).
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