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AHHOTanus padoyeil mporpaMMbl JUCUUIJINHBI

Huctunnnna «®usuka» BXOAUT B 0a30ByI0, 4YacTh 0OOpa30BaTEIbHOU
nporpamMmbl OakanaBpuara mmo HampasieHuto 01.03.01 MaremaTtuka.

JucrunmHa — peanu3yeTcss Ha  (pusmdyeckoM  dakynpTeTe  Kadempou
bu3NYECKOI STEKTPOHUKH.

ConeprxkaTenbHOE HAIMOJHCHHWE AWCITUIUIMHBI HAMPABICHO HAa (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOTO MHPOBO33PEHUS U CO3JaHUE €AUHOM HayYHOU KapTUHBI
OKPY’KaIOIIEro MHpa, OOYCIOBICHO 3aJadyaMH, KOTOpPbIE pPacCMaTpUBAIOTCS B
JUCHUIUIMHAX €CTECTBEHHOHAYYHOTO IHMKJA, U HEOOXOJIUMOCTHhIO YCTAHOBJICHUS
BHYTPHUIPEIMETHON U MEXIPEIMETHBIX CBSI3EH.

B ocHOBYy mnporpaMMmbl TMOJOXKEHBI MNPUHIUIBI  (QYyHIAMEHTaIbHOCTH,
WHTETPUPOBAHHOCTH U JOMOJIHUTENIBHOCTU. JIabopaTOpHO-TIPAKTUYECKUE 3aHSATHUS
HE JyOJUpYIOT JIeKIIMH, a CcoJepKaT MaTepuay, OpPUEHTUPOBAHHBIA Ha
MIPaKTUYECKOE OBJIaJICHUE (PU3NYECKUMU METOaMU UCCiieloBaHus. B nekimonHoM
Kypce TJIaBHOE MECTO OTBOJUTCS OOIIETEOPETHUYECKUM OCHOBaM (PU3NYECKUX
3HAHUU.

JucuumuiiHa HaiejneHa Ha (HOPMUPOBAHHME CICAYIOMIMX KOMIIETEHIUN
BBITTYCKHUKA: obuenpogpeccuonanrvuvix: OIIK-1, OITK-2.

[IpenogaBanve AUCHUIUIMHBI TPETyCMAaTPUBACT MPOBEIACHUE CIICIYIOIINX
BUJIOB YYECOHBIX 3aHATUN: JIEKIMH, MPAKTUYECKUE 3aHSITHUS, J1abOpaTOpHbIC
3aHATHUS, CAMOCTOSTENIbHAs paboTa.

PaGowass nmporpaMma  JUCHMIUIMHBI — MPEIyCMAaTPUBACT  MPOBEIICHUE
CIIEIYIONTUX BHUIOB KOHTPOJS ycreBaeMoCcTH B ¢opme: KOHTpOJbHas padoTa,
KOJUIOKBUYM H TIp.) U POMEXKYTOUYHBIA KOHTPOJB B (hOpMe 3a4eTa, SK3aMeHa.

OObeM JHMCUMIIMHBI 6 3a4eTHBIE CIWHUILL, B TOM uucie 216 B
aKaJeMUYECKHUX Yacax Mo BUAAM YUCOHBIX 3aHATHIA:

Cemec Y4eOHble 3aHATHS
Tp B TOM YHCIIE ®opmMma
IPOMEXKYT
OYHOH
aTTecTauu
u
KonTaktHas pabora oOydaromuxcs ¢ CPC, B
IpenojaBaTesieM TOM
qucie
9K3aMeH
Bee | Beer 13 HUX
ro 0 Jlex | Jlabopat | IIpaktnue | KCP | xoHCYynB
LMW | OpHBIE CKHe Taluu
3aHATHUSL | 3aHATHSA
5,6 216 | 84 28 28 28 36 96 9K3aMeH




1. Ilestk ocBoeHMsI AU CITUTLITHHBI

Hacrosimass mporpamma no aucuuiuinHe '"®@usmka' TnpeaHazHadyeHa s
MOATOTOBKH crienrayucToB o HampasieHuo 01.03.01 Marematuka (npoduis -
BEIIIECTBEHHbIN, KOMIUIEKCHBIM U (DYHKIIMOHAJIBHBIM aHaiu3) B COOTBETCTBUM C
TpeboBanusMu, oTpakeHHbIMU B PI'OC 3+. OcoOeHHOCTh MPOrpaMMbl COCTOUT B
Oonee pyHAaAMEHTAIBHOM XapaKTepe U3JI0KEHUS TUCIMUIUIAHBI C TEbI0 HE TOJIBKO
COOOIIEHUST CTyJIEHTaM ONPEJCICHHON CYMMBl KOHKDETHBIX CBEICHUH, HO H
dbopmupoBaHUS Yy HHUX (PU3WIECKOTO MHUPOBO33PEHUS Kak 0a3bl  0OIIEro
€CTECTBEHHOHAYYHOT'O U Pa3BUTHS COOTBETCTBYIOIIETO CIIOCO0A MBIIIJICHUS.

B ycnoBusix ”HTEHCHBHOTO HAYYHO-TEXHUYECKOTO IMporpecca u TpeOboBaHUs
PE3KOTO TIOBBINICHHSI YPOBHSI ©CTECTBEHHOHAYYHOTO oOOpa3oBaHWsi TpeOyeT
W3yYEHHUE AUCIUILUIMH, COCTaBJISIIOIIUX (PYHIaMEHT COBPEMEHHOTO Yy4eHus 00
OKPY’KaIOIIEM MHUPE.

[TocTostHHOE OMIEpUPOBAHKME MOJIEISIMU IPU U3YYEHUU (U3UKU BhIpaOaThIBACT
CIIOCOOHOCTh K a0CTPaKTHOMY MBIIIJICHUIO, BHIJICTICHUIO B TOM WJIM HHOM SIBJICHUH
[NIABHOTO, a IIMPOKOE MNPHUMEHEHHE MATEeMaTHYECKOro ammapara MNpUuydaeT K
CTporoMy Hay4HoMmy MeToay. COBpEMEHHBIN CIEUUaTUCT JIH00ro Mpoduis
BCTPEYAETCS B CBOCH MPAKTHUKE C OOJBIITUM YUCIOM Pa3HOOOPa3HbIX MEXAHU3MOB,
pubOPOB U METOAOB HccieqoBaHus. [IOHITh MPUHIUIIBI TEUCTBUS OOJIBIIMHCTBA
13 HUX HEBO3MOKHO 0e3 0011ehn3nyeckoil moJIr0TOBKH.

[Ipu npoxoxneHun kKypca (U3UKH HACH KIACCUYECKOM WU COBPEMEHHOMU
bu3MKM paccMaTpUBAIOTCS B KOMIUIEKce. M3yueHune TeopeTHYeCKUuX BOIMPOCOB
(GU3UKM, KOTOphIE B OCHOBHOM COCPEIOTOYEHHI B JIEKIIMOHHOM Kypce,
JIOTIOJIHSIFOTCSI pabOTOM CTYJIEHTOB Ha MPAKTUYECKUX 3aHATHUSIX TMPU PElICHUU
3a/1a4, B pU3NUECKOM 1abopaTopuu, Ha CEMUHAPAX U CAMOCTOATEIILHOM pabOTOM.

Heas aucuumanHbl: GOpMUPOBAHHE Yy CTYACHTOB CHUCTEMbI 3HAHWUN T10
oOIIel KIaCCUYEeCKOM (IOKBAaHTOBOM, HEPENATUBUCTCKOMN) (U3MKE, B YaCTHOCTH,
M0 MEXaHHWKE, MOJIEKYJSIpHOW (U3HKE, IJIEKTPOMAarHETU3My U ONTHKE,  TI0
CTPOEHHIO aToMa M TBEPJBIX TEN, MO CBSI3U MEXKIYy MaTeMaTUKOW U (U3HKOM,
WCIIOJIb30BaHUM MAaTEMAaTHUYECKUX METOJI0OB B €CTECTBO3HAHHMH, a TAKXKE YMEHUU
KaueCTBEHHO M KOJWUYECTBEHHO aHAJWU3UPOBATh CHUTYyallud, (OPMUPOBAHUE
YMEHUN pemarh 3aJa4yd M CTaBUTh IPOCTEUIINN 3IKCHEPUMEHT, HUCIIOIb30BaTh
KOMIIBIOTEp IS MAaTEMaTUYEeCKOTO MOJCIIMPOBAHUS TPOLIECCOB, HEOOXOIMMBIX
JUUISl TIOHUMAaHUS U JAJIbHEHIIIEr0 U3yUYeHUs Pa3InuHbIX 00JacTel eCTeCTBO3HAHMS.

3axaum IMCIUIIIINHDI:

e chopMupoBaTh MOHMMaHUE POJU (UMK B €CTECTBEHHOHAYYHOM
00pa30BaHUM CIICITUAINCTA;

® [I0Ka3aTh MHTETpanuio (HU3UKO-MATEMATUUECKUX 3HAHUW U POJIb
MaTeMaTuKu B (GOpMHUPOBAHUN 0A30BBIX 3HAHUH MO (PHU3HUKE;

® O3HAaKOMHThH C OCHOBHBIMH IMOHSATHSIMU, ONPEICICHUIMU, BEIIMUUHAMU
U €JIMHUIIAMU UX U3MEPCHUS;

e o0ecrneynuTh yCBOEGHHWE OCHOBHBIX MPHUHIIUIIOB OMUCAHUS SIBICHUN U
MIPOLIECCOB: YPABHEHUM JIBUKECHUS, ITOJICH CUJI, YDABHEHUN COCTOSHUS,



e chopMUpOBATh MIPEICTABICHUE O 3aKOHAX COXPAHEHMSI B (PU3UKE;

e garb OOIIEe MPEACTABICHUE O pa3jIMuud ONHUCAHHS JABYX THUIIOB
00BEKTOB MPUPOJIbI — KOPIYCKYJISAPHBIX U BOJTHOBBIX;

® 03HAKOMWTH C PEUICHUEM YPAaBHEHMI IBH)KEHHSI HA KOMIIBIOTEPE;

e chopMUpOBATh OCHOBHbIE yMEHHMS U  HaBblKM  pabOTBl  C
U3MEPUTENbHBIMM ~ MUHCTPYMEHTaMH M mpubopamu, o0pabOTKu
pe3yJabTaTOB JA0OpATOPHBIX PabOT W UX aHAINW3a, PEIICHUS
OPUKIAIHBIX — 3a7ad, MPUMEHEHUS (PU3UYECKUX 3aKOHOB ISt
00BACHEHHI MPUPOJHBIX MPOLIECCOB U SBJICHUN.

2. Mecto aucunnimnibl B ctpykrype OIIOII 6akanaBpuara

HNucuumnna  «®duzuka» BXxoauT B 0a3oByr0 4acth bioka 1
(obmieoOpazoBaTenbHBIE MOAYJB) oOpaszoBarenbHOl mnporpammbel (OI'OC BO)
OakanaBpuata no HarnpasieHuio 01.03.01 MaremaTuka.

na  usyuenusn oOucyunaunvl «QDu3uka» cmyoeHm O007CEH 3HANb:
OCHOBHBIC MOHATHUSI U METOJIbI MAaTeMAaTHUYECKOro aHajau3a, JIMHEWHON anreopsl,
nudepeHnnanbable YpaBHEHUSI; YUCIEHHBIE METO/IbI; BEPOSITHOCTh U CTATUCTHUKY;
Clly4ailHple TIPOLIECCHI; CTATUCTUYECKOE OLECHUBAHWE M IIPOBEPKY THIIOTE3;
CTaTUCTUYECKUE METOAbl O0OpaOOTKM SKCHEPUMEHTANBHBIX JaHHbIX. lloHsTHE
uH(poOpManMu; TOPOrpaMMHBIE  CpPEACTBA  OpraHU3alMu  HHPOPMALMOHHBIX
MPOLIECCOB; MOJEIN pelIeHUs (PYHKIIMOHAIBHBIX M BBIUMCIUTENbHBIX 33]1a4;
S3BIKUA MPOTPAMMUPOBAHUS.

Onucanue JIOTMYECKOH U cOepPKaTeIbHO-MeTOANYECKONH B3aMMOCBSI3H C

apyrumu yactamu OITOII (nucuuminHamu, MOYJISIMH, IPAKTUKAMM)

SBasisick caMOCTOATENBHOM y4eOHOM JUCUUILTMHON, Kypc (HU3UKH, HE
OTOpBaH OT Jpyrux aucuuiiiuH. Haobopot, cyuiecTByeT MeXIUCUUIUTMHApHAs
cBs3b. Hampumep, ucropus ¢GuU3NKM, Kak HAyKH, JAaeT MHOTO TMPEKPACHBIX
IIPUMEPOB TAKOTO POJA.

Hwxe cnenyroT HEKOTOpBIE pa3bsICHEHUS, KOTOPBIE SIBISIOTCS BaXKHBIMM JUIS
NOHMMAaHHUS TOTO, KaKHe YUCTO (PU3NUYECKUE MOMEHThI OCOOEHHO OTMEYaeTCsl MpH
IIPOXO0’KJIEHUH TOTO WJIM HHOTO pa3fena.

B Teme "Kunemamuka' mno0Ka3bIBalOTCS MHOToOOpa3ue HCHOJIb3YEMBIX B
bu3MKe CHCTEM KOOpPJMHAT, KaK MPOUCXOIUT IMEPEXO] OT OMUCAHUS JBHXKCHHS
MPOCTEUIEro Teja - MaTepUabHOM TOYKH - K OMHMCAHMIO MOBEACHUS CIOMXKHBIX
CUCTEM.

Baxueiie yacteto ""[unamuka' aBnstorcst pa3dop ypaBHEHUS ABUKEHUS B
HBIOTOHOBCKOW (pOopMe B JI€KapTOBOM CHUCTEME KOOpJIMHAT W JAEMOHCTpAalUs €ro
pelieHusl Ha psijie MPOCTBHIX MPUMEPOB: 3aMEJICHHE JBMKEHUS MaTepuaIbHbIX
TOYEK IO ACHCTBUEM CYXOr0 W BSI3KOTO TPEHMS U T.H. DIIEMEHTAPHBIX 3HAHUU I10
MaTeMaTHYeCKOMY aHalIM3y, KOTOPBIMU CTYIEHTHI 00JalaroT, AJSi 3TOrO BIIOJIHE
JOCTaTOYHO.

[Ipu GopMynupoBaHuM 3aKOHA COXpPAHEHUS UMITYJIbCA HAJ0 TMOAYCPKHYTH,
YTO ATOT 3aKOH SBIEeTCS Oosiee oOmMM, 4YeM TpeTuii 3akoH HpioToHa, H
BBIIIOJIHSAETCS, B YACTHOCTH, U B KBAHTOBOW MEXaHUKE, IJI€ OHATHE CUJIbI TEPSET



cBoil cmbici. Crnemyer Takke OOpaTuTh BHUMAHUE HA TO, YTO BBEACHHE
(bu3MYecKo BEIUYUHBI - UMITYJIbC - TMO3BOJSIET 3amucarh Tud@epeHiraibHbIe
YpaBHEHUS JBUKEHUS KaK JIJI1 MAJbIX, TaK U JJI1 OOJBIIUX CKOPOCTEH B €AMHOU
dbopwme.

[Ipu wu3yuenun pasgena ""Konebanusa u  6oanwul”’ momyepKuBaeTCs
pacnpocTpaHEHUE 3TOr0 BUAA IBUKEHHUS B )KMUBOW MPUPOJIE, TPUBEAS JOCTATOUHOE
YHUCJIO MPUMEPOB (YaCTOTA MIAra 4YeJI0BeKa, >)KUBOTHOIO U T.1.).

B pasnene "nemenmur mepmoounamuxu' cienyer yaenIuTh o0coboe
BHUMAaHHE TEPMOJMHAMUKE  OTKPBITBIX  CHUCTEM, JOCTATOYHO  MOJIPOOHO
OCTaHOBUTHCS Ha cepe MPUMEHUMOCTH BTOPOT0 Havyaia TEPMOJIMHAMHUKHU.

3a OCHOBY M3JIOKEHUS pazfena ""Inexkmpuueckue u mazHumusle ae1eHusn’’
Oepercsa MHTErpajibHble ypaBHeHUs MakcBeiia Juisi Bakyyma. BHavasie BBoAMTCS
dopmyna [Maycca, onupasice Ha 3akoH Kynona juisi B3auMOJEMCTBUS TOYEUHBIX
3apsaoB. [locne sToro ormeuaercs, yto ¢popmyina ['aycca siBisiercs: Oosiee o01EH,
TaK KaK COXpaHseTrca W B JuHamuke. HemocpencTBEHHO Kak pe3ysbTaT OMNBITOB
®dapages MOXXKHO BBECTHM M YpPABHEHUE O LUPKYJSIIIUM BEKTOpPA HANMPSKEHHOCTH
MarHuTHOro noJig u ap. [IpakTrka nmokasplBaeT, 4TO MOCIIE 3TOTO MOCTYJIUPOBAHUE
JlayKe TMOJHOM CUCTEMBI ypaBHEHMM MakcBesuia yKe€ HE BBI3BIBACT 3aTPyJAHEHUU
JUISL BOCHPUATHS UX CTyldeHTaMu. llosiBI€HME MarHUTHOrO TOJISI CIEAYeT
paccMaTpHUBaTh C PEISATUBUCTCKON TOUKU 3PEHUS.

[Tocnennsia 4vacte pazgena ""Inekmpuueckue u mazHumuvle 61eHusn’’
ABJISICTCS. HEMOCPEACTBEHHBIM BBEJACHHEM K pazneny ""Daekmpomacnumnoe
uznyuenue u onmuka'.

BaxneilimuM paznenom Kypca sBisieTcs pasnen "Inemenmovt yuenus o
cmpoenuu eeuwgecmea’’. B 3ToM pazzesne nociie U3JI0KEeHUsT dKCIIEPUMEHTAIbHBIX
GakToB, TPHUBOIAIIMX K HEOOXOJAMMOCTH BBEJIEHHS BOJHOBOTO OIHMCAHMS
MOBEJCHUS MHUKPOUYACTHIl, M HEKOTOPHIX OCHOBHBIX MPHUHIIUIIOB TOJIPOOHO
paccMaTpUBAETCsl PEIICHHE 3a/Ja4d O YacTHUIE B OJHOMEPHOM IOTEHIMAIBHOM
AllMKE Ha OCHOBE cTrainuoHapHoro ypaBHeHus Illpenunrepa. Onwupasice Ha
pelieHre 3ToM 3a/1ayu, aajiee 00CY AAt0TCs YCIOBHSI BO3MOXKHOCTH HAOIIOEHUS
KBAaHTOBBIX sIBJICHUN. POpMyYITy JUIsl YPOBHEN SHEPTMU B aTOME BOJOPOJAA JAETCS
0e3 JoKa3aTenbCTBa, TaK KakK BbIBOJ €€ Ha ocHoBe ypaBHenus llIpenunrepa
CJIOXEH.

B cBs3M C TOSBICHUEM .J1a3€pHOl MeXHUKu HEOoOXOIUMbIM SBIISETCS
NOJYEPKHYTh TMOHATHUS O HOPMAajJbHO W HHBEPCHO 3aCElICHHBIX Cpeaax, 00
YCWICHHH CBETa MPHU MPOXOXKIACHUH €r0 YepPe3 MHBEPCHO 3aCEJICHHYIO Cpely U O
MPUHITUTIAX IEHCTBUSI ONITUYECKUX KBAaHTOBBIX TEHEPATOPOB.

OrpaHuyeHHBI JUMUAT BPEMEHHW TIO3BOJISIET BBIMOJIHUTH HACTOSIIYIO
porpamMmy JIMIIb TPU YCIOBUM HMCIOJIB30BAHMS PA3HOOOPA3HBIX METOIUYECKUX
dopm momaum wmarepuana caymareiasM. OmHoW w3 Takux ¢GOpM  SBISIOTCS
conpogoicoaemvle  OEMOHCMPAUUAMU  HAMYPHBIX U KOMHbIOMEPHBIX
IKCHEPUMEHMO68 NpAKmuuecKue 3aHAmUA, Ha KOTOPbIE CIEAYEeT BBIHOCHUTH
HEKOTOpbIE MPOOJEMHBbIE 3aJaul M BONPOCHI, HE TPaTsl BPEMEHU HA pEUICHHUE
PAIOBBIX TPEHUPOBOYHBIX 3a71a4.



B pamkax nadopamoprozo npakmukyma WCHOJIb3YyETCS YMEHUE CTYIEHTOB
MIPOU3BOJIUTh PACUYETHl C MOMOIIBI CPEICTB BBIYUCIUTEIBHON TEXHUKH. IJTO
MO3BOJIAET CYIIECTBEHHO NPUOIM3UTh YPOBEHb CTATUCTUYECKON KYyJIbTYpbI
00pabOTKHU pe3ylbTaTOB M3MEPEHUI B MPAKTHKYME K COBPEMEHHBIM CTaHAapTaM,
OPUHATBIM B HAyKe M MPOU3BOACTBEHHON JeATenbHOCTH. CTyIEeHTBl IO
Hanpasinenuio 01.03.01 MaremaTtuka yxe Ha 1 Kypce HpHOOpPETAIOT OMBIT
obmenus ¢ OBM u wHCHONb30BaHMS CTATUCTHUECKUX METOJOB 00pabOTKH
pe3yabTaTOB HAOJIOACHUM, YTO COBEPIICHHO HEOOXOAMMO [Jisi paboThl B
CHEeUaIbHBIX YYEOHBIX U IPOU3BOICTBEHHBIX JTA0OPATOPUSIX.

Ha camocmosamenvuyrww pabomy CcTylaeHTOB BBIHOCATCA IepepaboTka
MaTepHayioB JIEKIMH, MOArOTOBKAa K JIA0OPATOPHO-NPAKTHUECKUM 3aHITHSIM U
o0paboTka HUX pe3yJbTaTOB M COCTABJICHHE OTYETOB, pEIICHHWE 3aJad U3
npearaeMoro kKageapoi crucka.

B kaudecTtBe caMOCTOSTENBHONH pabOTBl MOXKET OBbITh PEKOMEHIOBAHbI
HaIMCaHWE OJHOTrO- JIBYX (3a ceMecTp) pedeparoB MO TeMaMm OJU3KUM K pPOAY
Oyaylen NedaTeIbHOCTH CTYACHTOB M CBS3aHHBIM C NPUMEHEHHEM (U3HYECKUX
pUOOPOB WK OOIIMX 3aKOHOMEPHOCTEH.

Oceoenue oucyuniunvl «Duzuka» Ae1aemcs Kaxk npeouiecmeyroujee O
o0bwenpopeccuoHanIbHbIX OUCYUNIUH U peuleHUs NPOpeCcCUOHAIbHBIX 3A0aH.

Jucyunnuna uzyvaemcsa na 3 Kypce 6 5,6 cemecmpax.

3. Komnerenuun ody4yarouierocsi, GopmMmupyemsblie B pe3yJibTaTe 0CBOCHHUS
AUCHMILUIAHBI (epeYeHb IIAHNPYEMbIX Pe3yJIbTATOB 00yUYeHUs).

Koa u Kon u HammeHnoBaHue IInanupyemsie pe3yJbTaThl 00y4eHHS
HauMeHOBaHHe HHIMKATOPA 1O0CTUKEHHU S

KOMIICTCHIIHH U3 KOMIIeTeHI Ui (6

®I'oC BO coomseemcmeuu ¢ [100I1

(npu Hanuvuu))

OIIK-1. Cocoben | OIIK-1.1. OGmnamaer 0a30BbIMU | 3HAET: TEOPETUYECKHE OCHOBBI 0a30BBIX

IPUMEHSATH 3HAHUSAMH, TIONlyYEHHHIMH B | MaTeMaTHYECKUX JWCIHIUINH, OCHOBHBIE
dyHIaMEHTaTbHbIC o0NacT  MareMaTh4yecKuX ¢ | QU3NYECKHE B3aKOHBI W WX CJICICTBUS
3HAHMUS, (Wnm) ecTECTBEHHBIX HaYK. (u3uveckre OCHOBBI MeXElHI/IKI/I;VKOJIe6aHI/I$I
MOy HeHHbIE B Y BOJIHBI, OCHOBBI MOJIEKYJISIPHOW (DU3HUKH U
0BIACTH TEPMOJIUHAMUKH, OMEKTPHIECTBA u
MarHeTH3Ma, ONTHKH, aTOMHOW M SICpPHOM
MaTeMATHHCCKUX 1 ¢buzukn), (uznyeckue MPUHIUIIBI
(MTH) eCTECTBEHHBIX WCCIICIOBAHUSl  PA3NWYHBIX OOBEKTOB H
HayK, 1 110JIb30BaTh WU3MEPEHUsI OTACIBbHBIX UX XapaKTEPUCTHUK.
HUX B YMeer: pemare MaTeMaTU4YeCKUE 3a/1ayH,
npodeCCHOHATBHON co3laBaThb M aHAJTU3UPOBATH Ha OCHOBE
IesITeIbHOCTH (U3NYECKUX 3aKOHOB M HMX CJICACTBUU

TEOPETHUYECKUE MOJEIN SIBJICHUN IPUPOJBI,
HCIONB30BaTh B IPAKTUKE Ba)KHEHIINE
¢u3nUecKkue W3MEpHUTENbHBIE TPUOOPHI H
[IPUEMBI.

Bnapeer: ycTpoHCTBOM HCIOIB3yEMBIX HMH
npuOOpoB W TPHUHUMIIOB HX JEHCTBUS,




proOpecTH HaBBIKU BBITIOJTHCHHS
(usznyecKux M3MEPCHHUH, MPOBOJIUTH
00paboTKy pe3ynbTaTOB H3MEpPEHHH ¢
UCTIOJIb30BaHUEM CTAaTUCTHYCCKHX METOJIOB
Y COBPEMCHHOMN BBIYUCIUTEILHOM TEXHUKH.

OIIK-1.2. YMeeT UCIIOIB30BaTh
UX B IpoeccHoHaIbHOM
EeSITEIBHOCTH

3Haer: cnocoObl HCIONB30BaHUS 3HAHUI B
Pa3ITUIHBIX 00J1ACTAX (DU3UKU MPH PEIICHIH
KOHKPETHBIX 3aJa4 B MpodheccCHOHAIHHOM
JIeSATENIbHOCTH.

Ymeer: IIPUMEHSTh [IOJIyYEeHHBIE
TEOPETUYECKUE 3HAHMA [pPU  PELICHUH
KOHKpETHBIX  3agad 1o  pabore ¢
SKCIIEPUMEHTAIIbHON anmnaparypou,
CaMOCTOSITENIbHO ~ AOOBIBaTh 3HAHHUA  IIO
M3ydaeMol  JUCUMIUIMHE, W3naraTb U
KPUTHYECKH aHAJIM3UPOBATh IOJIy4aeMylo
Ha CEMHUHAPCKHUX 3aHATUAX WHPOPMALHIO,
MOJIb30BaThCSl  Y4eOHOW  JHTEpaTypoil,
Internet -  pecypcamu, IIPUMEHSTh
MOJyYEeHHbIE 3HAHMA MPU PELICHUH 3a/1ad B
obnactu mpoheCcCHOHANBHOM IS TENEHOCTH.

B.Tla}ICET: HaBbIKaMU IIPUMCHCHUA
HCIIOJIB3YEMBIX HMHU mpubopoB 51
OPUHOMIIOB ~ MX  JCWCTBHUS,  HABBIKH
BBIMOJIHEHHUST ~ (DU3WYECKUX  HM3MEpEHUH,
MPOBOJHTH 00paboTKy pe3yIbTaTOB
U3MEpPEeHUI c HCIIOJIb30BAaHUEM

CTaTHCTUYECKUX METOJOB M COBPEMEHHOU
BBIYUCIIUTENbHOW TEXHUKH, METOAUKOW W
TEOPETUICCKUMU OCHOBaMH aHanm3a
OKCIEPUMEHTAIEHON W TEOPETHYECKOH
uHpOpMauK B oOnactTH (QHU3MKH  JUIS
penieHus ooenpodecCHoHaIbHBIX 3aJ1a4.

OIIK-1.3. IMeeT HaBBIKA
BbIOOpA METOJIOB PEIICHUS
3as1a4 poecCuoHaIbHON
NIEATENBLHOCTH Ha OCHOBE
TEOPETUUCCKUX 3HAHHU.

3Haer: TCOPECTUYCCKUEC OCHOBBI, OCHOBHBIC
IMOHATHSA, 3aKOHBI U MOJCIHN KypcCa O6H16ﬁ

(1076371978 METO/IBI MIPUMEHECHUS
COBPEMEHHBIX (DU3UUECKUX METOAUK IS
peneHust 3amaq npodeccnoHanbHOM
JIEATSIIBHOCTH,  METOJIbI  00paboOTKH U
aHaJINn3a JKCIIEPUMEHTAIbHOU u
TeopeTHdecko HMH(opManuu B 00JIacTH
buzuKu TUTST pernieHus 3a/a4

po(heCCHOHAIBHOM IEeATEIIbHOCTH.

YMeeT: KOPPEKTHO BBIOpaTb  METOJBI
pereHus ¢duznuecKux 3aga4 U
UCTONIB30BaTh MX JUIsS pElIeHHs 3a]1ad B
o0actH mpodecCHOHATBHON IEATETbHOCTH.
Buaneer: HaBblIKaMHM BBIOOpPa METOIOB
pelieHus 3aJad  COBpEeMEHHOW (hU3HKH,
METOAMKAMU H3MEpEHHUsI 3HAYCHU
(U3NUECKUX BEJIMYMH, METOAMKOH OLEHKH
MOTPEMIHOCTEN M3MEPEHUH, UCTOIb3yEMbIX
JUISL pelieHus 3a71a4 B NpodeccCHOHaIbHOM
JIeSITETIbHOCTH.




OIIK-2.
Cnocoben
pa3pabartbIBaTh,
aHAJIM3UPOBATh U
BHE/IPSTH HOBBIE
MaTeMaTH4YECKUe
MOJIEJIN B
COBPEMEHHBIX
€CTECTBO3HAHMH,
TEXHHUKE, DKOHOMUKE
U YIIpaBJICHUU

OIIK-2.1. 3Haer HOBBIE
MaTeMaTUYECKHE  MOIEIN B
COBPEMEHHOM E€CTECTBO3HAHUH,
TEXHHKE, DKOHOMHKE 51
YIPaBJICHHH.

3HaeT: OCHOBHBIC MAaTEMAaTHUYCCKUC MOACIN

B COBpEMEHHOW (M3UKE U TEXHUKE,
WCIIOJTE30BaTh B pohecCHOHATBHOMN
JIeSITEeIIbHOCTH 0a3oBbIe 3HAHUA

(b}/HI[aMGHTaIII)HLIX pa3aciioB MaTCMAaTUKU.

YMeer: [1aBaTh CpaBHUTENbHBIM aHAIMU3
HOBBIX ~ MaTeMaTHYeCKUX  MOJeled B
COBPEMEHHOM ¢dusuke, CO3/1aBaTh
MaTeMaTU4YeCKue MOJENH THUITOBBIX
PO eCCHOHATTEHBIX 3a1a4 u
HMHTEPHPETUPOBATH MOJTyYCHHBIC
pe3yibTaThl c Y4EeTOM TPaHMUII
MPUMEHUMOCTH MOJIETIEH.

Baageer: OCHOBaMH HOBBIX

MaTeMaTHYECKHX MOJeJield B COBPEeMEHHON
(hU3MKe U TEXHUKE.

OIIK-2.2. YMeeT HCIIOIB30BaTh
ux B npodeccuoHaATbHON
JIESITEILHOCTH.

3HaeT: OCHOBHBIC METOABI MAaTEMaTHIECKHUX

MoJeNeli B COBpeMEHHOH (Qu3uke U
TCXHHKCE.
YMeeT: CaMOCTOSTENBHO aHATM3HPOBAThH

JIEMCTBUTEILHOCTD u MIPOIIECCHI B
COBPEMEHHBIX €CTECTBO3HAHUM, TEXHUKCE;

NPUHUMATh OOOCHOBaHHBIC pEUICHUS B
KOHKDPETHBIX CUTyaLUsX.
Baapeer: HAaBBIKAMHU [IPUMEHEHUS

COBpPEMCHHBIX MAaTEMAaTUYCCKUX MOZ[eﬂeﬁ,
METOJIaMHU 00paboTku u aHanmsa
JKCIIEPUMEHTAIBHOM M TEOPETUYECKOM
uHdopMaiui B o0jacth  oOmed
TEOPETUYECKOU ¢buzuKy, HaBBIKAMH
9KCIUTyaTallud COBPEMEHHOHN Qu3nuecKkoit
anmnapatypsl ¥ 000pYIOBaHUS ISl PELICHHUSI
3a7a4 B MPO(eCCHOHATBHOM JAESTEIbHOCTH.

OIIK-2.3. Umeer npakTHYECKUE
HaBBIKM TNPUMEHEHHS HOBBIX
MaTeMaTUYEeCKHMX MOJelIer B
COBPEMEHHOM €CTECTBO3HAHUH,
TEXHHKE, 9KOHOMHUKE u
yIpaBiICHHN.

3HaeT: OCHOBHBIC ITOHATHS, UAEH, METOIHI,
CBS3aHHBIE C  JUCLUIUIMHON  (u3MKa,
METO/Ibl MAaTEMaTHUECKOTO MOJIEIMPOBAHUS,
(bopMyIHPOBKH u JI0Ka3aTeJIbCTBA
YTBEP)KICHUH, BO3MOXKHBIE c(hepbl UX CBSI3U

W TPWIOKEHUs B JAPYrHX  00JacTax
(U3NIECKOTO 3HAHMSL.

Ymeer: CaMOCTOSITEIILHO HaXOJIUTh
B3aMMOCBSI3b MEeXIy Pa3IMYHBIMU
MOHATHSIMH, HCTIONIE3YEMBIMU B
JUCLHUIUIMHE (QU3HKA, MPUMEHSTH METOZbI
¢byHAaMEeHTaIbHOM u MIPUKIIaTHON
MaTeMaTHKH  JUId  pelmeHus  3ajaad;
NPUMEHATH  METOABl  MaTeMaTHYECKOTrOo

MOJICTTUPOBAHMSI K PEIICHUI0 KOHKPETHBIX
3amad no husmuKe.

BHa}IeeT: HaBBIKaMH IMOCTPOCHUA u
peayiu3aliii  OCHOBHBIX MaTeMaTUYEeCKHX
aJITrOPUTMOB, HaBBIKAMH aHanm3a
MAaTEMATHYCCKUX HpO6J'[eM; HOHATUHHBIM U
(hopMarbHBIM MaTEMAaTHYECKUM aIllapaToM
MIPH pelIeHuH (PU3NIeCKuX 3a/1ad.
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4. O0beM, CTPYKTYpPA U CoJiepsKaHue JUCHUIIIMHBI.
4.1. O0beM IUCHMIUIMHBI COCTABIISIET 6 3a4eTHBIX e€QuHMI, 216 akageMUUecKHX
YacoB.

4.2. CTpyKTypa JUCHUILJIUHBI.

Buabl yueOHoii padoThl,

DopMBbI TEKYLLET0

Pa3znenbl U TeMBbI g BKJIIOYAsi CAMOCTOSITEILHYIO KOHTPOJIS
Ne AUCUMIITUHBI = 3 padoTy CTYIEHTOB U ycneBaeMocCTH (no
n/n 23 § TPYA0EMKOCTH (B Yacax) Heldenam cemecmpa)
z = ®opma
© 5 NPOMeKyTOUHOi
é aTTecTauum (no
cemecmpam)
. g Ths
& < =R 2\ @] g g
) S | @ | & S o
= é" S| &= < 'S
= O a
Moayasb 1. ®u3nyecKue 0CHOBbI MEXaHUKHU
1 | Kunemaruka u 5 1 1 1 3 KomnokBuywm, npoBepka
JTMHAMUKA JIOMAIITHETO 33/1aHus,
MaTepHaTbHON TOYKH CaMOCTOSITeIIbHAS
2 | Bunsl cun. Pabota 5 1 1 1 4 paboTta, KOHTPOJIbHAS
SHEPIHs paboTta
3 | BpamarenpHoe 5 1 1 1 4
JIBH)KEHHUE TBEPJIOTO
tena. Jlepopmarus
Tel
4 | Mexanuka 5 1 1 1 3
KHUJIKOCTEH U ra3os.
5 | Kunemaruka u 5 1 1 1 4
JTMHAMUKA
KosneOaHuil. Ynpyrue
BOJIHBI U 3BYK
Bcero 3a moayan 1. 5 5 5 18
Moayasb 2. MoJsiekyJasipHas pu3uKa 1 TEPMOAUHAMHUKA
1 | PaBHOBecHbIE U 5 1 1 1 3 KomnokBuym, mpoBepka
HEpaBHOBECHBIE JIOMAIIIHET 0 33/1aHus,
COCTOSIHUSI BEIIECTBA CaMOCTOSITeNTbHAS
2 | MonekynspHo- 5 1 1 1 3 paboTa, KOHTPOJbHAS
KMHETUYecKasi TEOpHUsl paborta
3 | SIBneHus nepeHoca 5 1 1 1 4
4 | I u 1l navamo 5 1 1 1 4
TEPMOJIMHAMHUKHI
5 | PeanbHbIe rasmr. 5 1 1 1 4
MonekysipHbIe CHIIBI
B )KHJIKOCTSIX
Bcero 3a moayJs 2. 5 5 5 18
Moayab 3. DJaeKTpHYecTBO 1 MATHETH3M
1 ‘ DIEKTPOCTaTUYECKOE ‘ 3) ‘ ‘ 1 1 ‘ 1 ‘ ‘ 3 ‘ KomokBuym, npoBepka




11

noJe. [Torennuan u
pPa3HOCTh
[IOTEHIIMAIIOB

IMocTossHHEBIN
ANEKTPUYECKUN TOK

HusnekTpuku B
AJIEKTPUYECKOM I10JI€

DJIEKTPUUYECKUI TOK B
ra3ax.

MarauTtHoe noiJie.
Maruneruku

DJIeKTpOMarHuTHas
WHIYKIUS U
TIEPEMEHHBIN TOK

DNIeKTpOMarHUTHBIC
KOJICOAHHUS U BOJIHBI

1 2 1

JIOMAIITHETO 3a/1aHu,
CaMOCTOSTEIIbHAS
paboTa, KOHTPOJIbHAS
paborta

Bcero 3a moayas 3.

8 7 7

20

Mooyns 4. Onmuka

I'eomeTpuueckas
ONTHKA

1

WnTepdepenuus
CBeTa

SN

Judpaxnus ceeta

HOHHpI/ISaHI/IH CBCTa

Jucnepcus ceera

TermoBoe n3nydeHne

PRk -

~Noob~w

B3aumoneiictBue
W3JIyYEHHUS C
BelllECTBAMHU

DO

i L
e L i L L

WWIN AN

Bcero 3a moayJs 4.

6 6 6

20

KomnokBuym, npoBepka
JIOMAIITHETO 3aJaHHs,
CaMOCTOSITENIbHAS
paboTa, KOHTPOJIbHAS
paborta

Monayiab 5. @u3uKa aToMa, aTOMHOI'0 S1IPA U 3JIEMEHTAPHBIX YaCTHIL

Crpoenue aToma
Mopens Pezepdhopaa.

6

1 1

3

ITocTynatel bopa.
Teopus aroma
Bojopona 1o bopy.
KBanToBblE  umCIA.
Jlazep.

6

3

CrtpoeHnue u CBOHCTBO
Aanep. DHEPrHUsl CBS3H

HYKJIOHOB. [ledexT
Macc.

EctecTBenHas u
HCKYCCTBEHHAS
PaANOAKTUBHOCTb.
S nepHble peakiuu.

OnemMeHTapHbIe
YaCTHUIIBI

Konnoksuywm, mposepka
JIOMAIITHETO 3a/1aHM4,
CaMOCTOsITeNIbHAs
paboTa, KOHTPOJIbHAS
pabota

Bcero 3a moayJs S.

20

BCEI'O 3A KM

36

96
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4.3. Conep:kanue JUCUUILIMHBI, CTPYKTYPUPOBAaHHOE 10 TeMaM (pa3aeiam).

4.3.1. Coodepirrcanue 1eKUUOHHBIX 3AHAMUI RO OUCHUUNTIUHE.

N Tema un KPaTKo€ COACPKAHUE JTCKIINU

Mooynb 1. Duzuueckue 0CHOBbL MEXAHUKU

Beenenue. Ilpenmer ¢usuku. Meton no3HaHus B ¢u3MKe. DKCIEPUMEHTHI U
teopuu. Ponp matemaruku. ®@usnueckue 3akoHbl. [lonsiTHe Qakrta B ¢usuke.
Mogenu. Ilpsmbie u obOpaTtHble 3amaun ¢u3uku. PasmepHocTH (QuU3MUECKHX

BCINYHH.

Kunemarvka u AuHaMuKa MaTepUagbHON TOUYKU. OTHOCUTEIBHOCTD JIBUKEHHS.
Tpaekropus, nepeMenieHue u mytb. CKOpOCTh, YCKOpeHHUE. TaHreHmanpHoe U
HOpMaJbHOE yCKOpeHne. KnHemaTnka ABMKEHHS IO OKPYKHOCTH. Y PaBHEHHE
nBrxkeHns. 3akoHbl HeroTroHa. Macca u Bec. MIMmynbCc Tena U MMIyJIbC CHIIBL.

[{enTp Macc. 3aKOH COXpPaHECHUSI UMITYJIbCA.

Bunapsl cun. Cunma Tsbkectn u Bec. lleperpy3ku, HEBECOMOCTb, X BIIMSHHUE Ha
OopraHusM. J[BMKEHHWE KOCMHMYECKHX TeEJI. YIPYTHE€ CHJIIbI, CHJIBI TPEHHS.

Heunepunansueie cucteMsl oTcuera. Cuibl mHepuuu, cuita Kopuonuca.

PaGora wu osHeprus. I'eomerpuyeckuii CMbICH  pPabOThl, MOIIHOCTb.
[loTeHUIMaIbHBIE CHJIBI. 3aKOH COXpaHeHMs »JSHeprun. Kunernueckas wu

MNOTCHOUAJIbHAA DHCPTIHUH.

BpamarenbHoe JBHKEHHE. YTIJIOBBIE CKOPOCTb M YCKOPEHHE, MOMEHT

UMITyJIbca. MOMEHT MHEPLIMM, MOMEHT cuJibl. Y paBHeHue LlTelinepa.

OCHOBHOW 3aKOH JWHAMHUKM BpaileHus. KuneTrnueckas SHeprus. 3aKOHBI
COXpaHEHUS] MOMEHTAa HMITyJIbca M KUHETHYeckol »sHepruu. Paborta mnpu
BpAaIlaTEJIbHOM JBW)XKEHUU. CBSA3b JIMHEHMHBIX M YIVIOBBIX XapaKTEPUCTHUK

JABHKCHUS.

Hedopmarus ten. Buasl ynpyrux nedopmaruii. 3akon ['yka. DHeprus ynpyroi
nepopmanuu. Jluarpamma pactsokeHus. Ouzmdeckuit cMbica moayis FOHra.

VYrpyrue cBoiicTBa OMOJIOTMYECKUX TKAHEH.

Mexannka kuagkocte ®W rasoB. 3akoH  Ilackamg.  CokMMaeMoOCTb.
CrauvoHapHblid TOTOK. JIMHUM W TPYOKM TOKa. YpaBHEHUS HEPA3PbIBHOCTU U

bepnyium. [TonbeMHas cuia Kpblila caMoJIeTa.
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['maponuHaMuka BA3KOM KUIAKOCTH. BsskocTe, ypaBHeHune HproTrona
JlamunapHoe u TypOyneHTHoe TeueHue. Ywucio PeiiHonbaca. dopmyna
[Tyazeitnsa. TedeHue BS3KOW KUIKOCTH MO TpyOaM MEPEMEHHOIO CEUSHHUsS U
Pa3BETBICHHBIM.

Kunematnka w pauHamuka KoJjieOaHui. ['apMoHWYecKne KojieOaHus, UX
CIIOKEHWE, OWeHus. AHTapMOHWYECKHE KoyieOaHus. YTpPyrue  CHIIBL.
BrIiHyXeHHBIE U 3aTyxaroliue Kojaebanus. DHeprus konebanuii. Pesonanc.

Ynpyrue BonHbl M 3ByK. [IpomonbHble W momepedHble BOJHBL. J[iMHA W
CKOpPOCTh pacnpocTpaHenust BoiH. @opmyina Oerymieil Boiabl. UaTepdepenius
BOJIH. Crosturie BOJIHBI. PU3NUYECKHE XapAaKTEPUCTUKHU 3BYKa. XapaKTEPUCTUKU
3BYKOBOro ourymeHus. O6nacts caslmmmoctd. Dpdext omnepa. YabTpa- u
nH(ppa3ByK.

Mooyns 2. MonekyasipHas pU3NKa U TEPMOJUHAMHUKA

PaBHOBeCHBICE W HEPABHOBECHBIE COCTOSIHUSI BEIIECTBA. TepMOJAMHAMUYECKHUE
CUCTEMBbI, MapaMmeTphl, Mpolecchl. MaeanbHbld Ta3, ypaBHEHUE COCTOSHUS.
N3omnporieccsl.

MoieKynsipHO-KUHETUYECKas: TEOpHUs: TIOJO0KEHUsA, OCHOBHBIE YypaBHEHUS.
CpenHsas kuHeTH4YecKas 3Heprus U temneparypa. Pacnpenenenne Makcsemia u
boneumana. bapomerpudeckas dhopmyia.

ABnenuss mnepeHoca. CpenHee 4YHUCIO CTOJNKHOBEeHUU. JlnnHa CcBOOOAHOIO
npobera. Jluddy3usa, BHyTpeHHEE TPEHUE, TEIJIONPOBOAHOCTh: MPUUYMHA, CYTh
SBJICHUS, ONIBITHBIE cOocTOsIHUS Puka, HetoToHa n Oypsoe.

I navano TepmonuHamuku. BHyTpeHHss sHeprus, Temjaora, padora. Yucno
cTerneHeil cBo00pl. BHYTpeHHss 3Heprus uaeanbHoro rasa. TemioeMKocTh npu
pa3nuYHbBIX  Mporeccax (OpU  TOCTOSHHOM  JIaBIGHUHM UM 00beme).
Annabarndeckuii mporecc. Pabora wmaeanpbHOTO raza MNpH  Pa3IMIHBIX
IIpOLECCax.

Il mavano tepmoamHamuku. OOpaTuMble U HeoOpaTHMbIe Mporecchl. L{UKIbI.
[Mukn Kapuo. Koaddunuent nosesHoro neicteus 1ukia KapHo u apyrux
UUKIOB. DHTponus. BeposatHbiii cMbich II Havana TepMOAMHAMUKY U TPAHUIBI
€ro MPUMEHUMOCTH.

PeanbHble ra3el. YpaBHenue Ban-/lep Baanbca. M30TepMbl peasibHBIX Tra3os.
Hacoiennsie napel. Kputnueckoe cocTostHue U ero napamerpbl. CKUKeHHe
ra3oB U UX MPUMEHEHNE B OMOJIOTHH.
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Mooyns 3. JNeKTPU4IeCTBO U MATHETH3M

OnekTpocratnueckoe Tmosie. BzammopnelictBue 3apsanoB, 3akoH Kyiona.
Cucremsl equann CHU nu CTCO. HanpskeHHOCTb 1O0JIsA, IOTOK HAMPSKEHHOCTH,
cunoBslie uHUM. Teopema OcTtporpaackoro-Iaycca.

[Torenuuan u pa3HOCTh MOTEHIMANOB. PaboTa mo mepeMenieHuio 3apsga B
AIEKTPOCTATUYECKOM noJIe. OKBUIIOTEHIMAIbHbBIE MTOBEPXHOCTH.
HanpskeHHOCTh Kak rpaaueHT NnoTeHnuana. buonorenuuansl. buomornueckoe
JNEUCTBUE JIIEKTPOCTATUYECKOrO MOJsA. [IpOBOAHMKM B 3IIEKTPOCTATUYECKOM
noyie. YCIOBUS PaBHOBECHS 3apsSJ0B Ha MNPOBOJAHHUKAX. OJIEKTPOEMKOCTb.
[1nockuii KOHAEHCATOP. DHEPTHUSl IEKTPOCTATHUECKOTO IOJIS.

[locTrosiHHBIN 3yeKTpUdecKknii TOK. CWila M IUIOTHOCTH TOKa. 3akoH Oma B
nuddepenunansaoin popme. IJIC. 3akon Oma 1 MOTHOM IENMU U ydacTKa
nenu ¢ OJIC. IlapamnenbHoe M THOCHEAOBATENbHOE  COCAMHEHME
cornpotuBieHuil. Pabora u  MOIIHOCTb, TEIJIOBOE JIEHCTBUE  TOKa,
JJIEKTpOHArpeBaTed B OMOJOTHMU. 3aBUCHMOCTb  CONPOTUBJIEHHS  OT
temneparypbl. IlpaBuna Kupxroga. 3akon J[xoyns — JleHna B
mudpepennnansHoi hopme. [IpoxoxkaeHne Toka yepes )KUBbIE TKAHU.

JAMPNEKTPUKU B 3JIEKTPUYECKOM MOJE. DNEKTPUUYECKUil aumonb. [lonspuzamnus
JIUDJIEKTPUKOB. BekTop  asnekTpuueckod  HMHAYKUMHU. Jludnekrpuyeckas
MIPOHUIIAEMOCTh W BOCHPUUMYHUBOCTh. JIMAJIEKTpUYECKHE CBOMCTBA TKAHEU
OpraHu3ma U MPOAYKTOB: UX U3MEHEHUE MPHU NATOJOTUSAX U ITOPYE.

OnexTpudeckuid TOK B razax. Monuzamus u pexkomounamus. CaMocTosTenbHas
Y HECAMOCTOATEbHASI TPOBOAMMOCTH T'a3a. PazinuHbie BUIBI pa3psgoB B ra3ax.

MaruautHoe none. Muaykius MarautHoro mnoJjs. 3akoH buo-Capapa-Jlamnnaca.
MarauTHoe moJsie NpSAMOTrO M KPYyroBOTO TOKA, IOJE JIMHHOTO COJIEHOMJA.
Teopema I'aycca. JlelicTBME MAarHWTHOTO IOJISI Ha JBWXKYILIUMCS 3apsi W Ha
npoBoAHUK ¢ TokoM. Cuna Jlopenua. 3akoH Ammepa. MarHUTHBIA MOMEHT
KOHTypa ToKa. KOHTyp TOKa B MarHuTHOM IoJie. JIeiCTBUE MarHUTHOTO TOJIS
Ha OMOOOBEKTHI.

Marnetuku. MarHuTHbIE MOMEHT atoma. BekTtop HamarHudyeHHOCTH. Bektop
HaIllpSDKEHHOCTH ~ MAarHUTHOIO — MOJil.  MarHuTHas  NPOHULAEMOCTb U
BOCIIpUUMYMBOCTh. Jlua,- mapa- u Qeppomarneruku. Temmnepatypa Kropu.
KpuBas namarunuuBanus. [[puMeHeHre MAaTHUTOB B TEPANEBTUUECKUX ENISIX.

DneKTpOMarHuTHasi MHAYKIUS U nepeMeHHbId Tok. 3akoH Papazes. [IpaBuio
Jlenna. CamMoMHAYKUHMS, UHIYKTUBHOCTh, B3aMMOMHAYKIHUS. MHIYKTUBHOCTH
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JUTMHHOTO COJICHOWIa. DHEprusi MarHuTHOTO Touis. [lomydeHue mepeMeHHOTO
Toka. 3akoH Owma, MOJIHOE COMNPOTUBJICHUE (METOJ BEKTOPHBIX JIHATPAMM).
MoIIHOCTE B LIETIH IEPEMEHHOTO ToKa. [IpoxoKaeHre MepeMeHHOTO TOKa Yepe3
KUBBIC TKaHH.

DOneKkTpoMarHuTHbIE KoJieOaHuss ©  BOJIHBL.  KosjeOaTelnbHbIA  KOHTYD.
JuddepeHnnanbHoe ypaBHEHHE COOCTBEHHBIX SJIEKTPHUUECKHUX KojeOaHuil B
koHType. ®opmyrna Tomcona. 3aTyxawllive U BBIHYXKICHHBIE KOJIEOAHUS.
Pe3oHaHC HanpsskeHWl. DJIEKTPOMAarHUTHBIE BOJIHBI: OCHOBHBIE TOJIOKEHUS
Teopun MakcBeia; BUXPEBOE dJeKTpuueckoe mnoje. Tok cMmenieHus.
VYpaBHenus Makcpeiia B uHTerpainbHoi popme. [ericteue BU Ha opranuszm.

Mooyns 4. OnTuka

['eomerpuueckas onruka. OtpaxeHue u npenomsieHue csera. [lomHoe
orpaxkeHrne. CBETOBOJBI, MX NpPUMEHEHUE B Ouojoruu. TOHKHE JIHH3BI,
dopMyna. MUKpOCKOI: ONTHYECKAs: CXEMa, YBEIHUEHUE.

HNurtepdpepennus ceera. KorepeHTHble HCTOUHUKH. OnTHYECKas pa3HOCTh XO/a.
WuTepdepenius ot 2-X UICTOYHUKOB U B TOHKHX IUJICHKAaX.

Hudpakuus ceera. [Ipunuun [Molirenca-®penens. 3ousl Openens. Audpaxuus
Ha KpYIJIOM OTBEPCTHHM, Ha HKpaHe, Ha menu. ludpaknus Dpaynrodepa.
JudpakuonHas pelieTka, ee JUCIepcuss W paspellaroniasi CrHoCOOHOCTb.
["onorpadus u ee npuMeHEeHUE B OMOJIOTUN U MEAUITUHE.

[lonspuzamms cBera. ECTeCTBEHHBIM U MOJAPU30BaHHBIA cBET. (CTEINEHb
nonspuzauuu. [lomspusaTtop m ananuzarop. 3akoHsl Mamroca u bprocrepa.
[longpuzanuss 1pU  OTPAXEHUM W NIPEJOMJIICHMM  cBera. J[BOWHOe
aydyenpenomiuenue. [lonspuzannonnsle npucnocobneHus. MckycrBeHHas
aHu3oTponusa. BpalleHne IUIOCKOCTH NOJISIPU3alMM: OINTUYECKH AKTHUBHBIC
BELIECTBA, MOJIIPUMETPBI, CaXapUMETPbl, UX PUMEHEHUE B OUOJIOTHH.

TennoBoe u3nydyenue. PaBHoBecHoe uznydenue. 3akoH Kupxroda. A6comoTHO
YepHOe TeJo. 3aBUCUMOCTb UCITyCKaTeNIbHOM CIOCOOHOCTH a0COIFOTHO YEPHOTO
Tesa oT JUHbBI BOJIHBL. 3akoHbl Ctedana bonbimana, Buna. ®opmyna [Tnanka.

B3auMmopencTBre u3iydeHus ¢ BemecTBaMu. Jlucrepeus cBera: HOpMasabHAs U
aHOMaJIbHAs, DJEKTpOHHas Teopusi. Boemnuit doTodddexr, ypaBHeHUE

OitnimreiHa. I'unoresa ae bpoits.

Mooyns 5. Duzuxka amoma, amoOMHO20 A0PA U I1EMEHMAPHBIX YACMUY,
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Crpoenne aroma. Mogens Pesepdopnma Iloctynmater bopa. Teopust aTtoma
BoJI0poJia 1o bopy. O0bsicHEHUE CHIEKTPaIbHBIX 3aKOHOMEpHOCTE. KBaHTOBBIE
yucia. Muorosnektponnsie aromel. [Ipunnun [Maynu. Jlazep, ero npumeHenue
B OMOJIOTHH.

SAnepnas ¢usuka. Cocras siapa. M3oTonbl. DHEprus cBA3M HYKIOHOB. [ledekt
Macc. CBoilcTBa SAEpHBIX CWI. B3aumonelcTBHE SACPHOIO H3IYYEHHUS C
BEILECTBOM.

EcTecTBeHHas M UCKYCCTBEHHAs] PaJMOAKTUBHOCTh. OCHOBHOM 3aKOH pacmaja.
SAnepusie peakuuu. llemHass peakuust AeneHuss ypaHa. ATOMHBINM peakTop.
JlelicTBrE MOHU3UPYIOLINX U3JIYyYEHUN HA OPTaHU3M.

@dusnka  2jeMeHTapHbIX  4YacTull. OCHOBHBIE  METOJbl  HAOJIOJICHUS
AJIEMEHTAPHBIX YaCTHUIl. Y CKOPUTEIW JJIeMEHTapHbIXx dYactull. CTtpoeHue u
»BOJIIONUS BeeneHHo.

4.3.2. Cooeprcanue npakmuydeckux 3aHAMUIL N0 OUCUUNTUHE.

Bonvkenwmenn B.C. Coopuuk 3aga4 no odomemy kypey ¢pusuxu. CIL.: 2002,
327c.

Ha3BaHue Tembl Conepixxkanue TeMbl Oo0bem
B Yacax
Mooyne 1. Duzuueckue 0CHOBbL MEXAHUKU
Kunemaruka OTHOCUTENBHOCTD IBUXKEHUSA. CHCTEMBI OTCUETA. 1
MaTepUATBHOU KoopaunatHas 1 BekTopHas (OpMbI ONUCAHUSA
TOYKH JIBWKEHUSI MaTepuaibHOM Touku. [lepemenenue,

CKOpOCTh, YCKOpeHHE. TaHreHnuailbHOe |
HOpMaJIbHOE yCKOpeHus. Kunemartnka JBY>KEHUS
110 KPUBOJIMHEMHOW TPaeKTOpuu. J[BHKEHHE 1O
OKPYKHOCTH. YTJIOBasg CKOpPOCTb M YTIJIOBOE
YCKOPEHUE H HUX CBI3b C  JIMHEWHBIMU
XapakTepucTukamu JABwkeHuA. KuHemarnka
MAaTepUaIbHOW TOYKM B JBHXKYIIEHCS CUCTEME
KOOpJUHAT. [IpeoOpazoBanus lNanunes.
Knaccuuecknii  3akOH  CJHOXKEHHUSI CKOPOCTEHM.
3amaum: Nel.4-1.7; Nel.11-1.15; Nel.4-1.5;
Nol1.44-1.48; Nel.61-1.62.

JnHamuka B3anmopneiictBue marepuanbHbX Tell. CUCTEMBI 2
MaTepuaIbHOU OTCYeTa. 3aKOHBI Herotona. [TpuHIMI
TOYKH. oTHocutenbHOCTH ['anunes. @yHIamMeHTAIbHBIE

B3auMonencTeuss B npuponme. Cuwibl B
KJIACCHYECKOM MEXaHHMKE. 3aKOH BCEMHUPHOIO
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TaroreHusi. CBOMCTBA CUJ TSXKECTH, YHNPYTOCTH,
TpeHus. JIB>KEHHME MaTepUalbHOM TOYKH B
HEMHEpIHAIbHOH  cuctemMe otcdera. CHIlb
HWHEPIUH. HeunepunanbHOCTD CHCTEMBI
KOOPAMHAT, CBSI3aHHOU ¢ 3eMJieH, ee IPOsIBICHUE
B TeOU3NYCCKUX sSBICHMAX. 3amaun: Ne2.8-2.10;
Ne2.15-2.17; Ne2.29-2.31;

3aKOHEBI
COXpaHCHHUS B
MEXAHUKE.

[lonatTne  3aMKHyTOM  cucTeMbl.  MMimysbe
MaTepUalbHOW TOYKH, CUCTEMBI MAaTEpUAIBbHBIX
TOYEK. 3aKOH COXpPAaHEHHS] U HM3MEHEHUS
uMItyJibsca. L{eHTp Macc cucteMbl MaTepUaATbHBIX
TOYEK U 3aKOH €ro JBWXEHUS. PeakTtuBHOE
nerkenue. Pabora cunbl. Kunetndeckas sHeprus
MaTepuaibHOM  TOYkW. IloTeHUManbHBIE U
HETNIOTEHIINATbHBIE CHJIBI B MEXAaHUKE.
[TorenunanbHas SHEprus CHUCTEMBI
B3aUMOJICMCTBYIOIINX TEJ. 3aKOH COXPaHCHUS U
MPEBPAlICHUs] JYHEPruM B MeXaHuUke. MOMEHT
AMITyJIbCA MATEPUATBHOM TOYKM W CHCTEMBI
MAaTEpUAIIbHBIX TOYEK. MOMEHT CHIIbl. 3aKOH
COXpaHEHMs] U U3MEHEHHUS MOMEHTAa HUMILYJIbCa.
JIBM KEeHUE TOUKH B IEHTPAIBHOM I10J1€.* 3aKOHBI
Kennepa. [IBwkeHnue tBepaoro tena. JmHamuka
BpAILIATEILHOIO  JIBMKEHUS  TBEPAOrO  Teja
OTHOCUTEJIbHO HENOABWKHOM OCH. MOMEHT
WHEPIIMU TBEPIBIX TeN pa3Hoi ¢opmbl. Teopema
[Ireitnepa. Kunernueckas JHEpPrus
Bpamatomerocss  tena.  [lmockoe — nBUXKEHHE
TBEpAOro Ttena. 3amaun: Ne2.44-2.48; No2.75-
2.80; Ne 2.129-2.134. Ne3.3-3.7; Ne3.23-3.25;
Ne3.43-3.44.

Kosnebanus u
BOJIHBI

KonebarenbHoe JBUKEHUE. YpaBHeHHE
CBOOOJTHBIX KOJIEOAHUI MOJIETTLHBIX CUCTEM (TPy3
Ha TIPYXXUHE, MaTEeMaTU4YeCKU U (Pu3ndecKui
MasTHUKH). CriokeHre KojiebaHuil. 3aTyxaromue
KoJIeOaHusI, X XapaKTePUCTUKU. BRIHY)ICHHBIC
KojeOaHusi, sBIIGHHE pe30oHaHca. BomHbl B
yOpyrux  cpegax.  BoOJHOBoe — ypaBHEHHE.
YpaBHeHHE  MOHOXpOMAaTHYECKOW  Oeryriei
BOJIHBI, OCHOBHBIE  XapaKTEPUCTUKU  BOJIH.
[IponosnibHbIE 17} MIOTIEPEYHbIC BOJIHBI,
nosjsipu3anus BoJIH. [IpuHUMN cyneprno3uuuu
BoMH.  SlBnenue  uHTepdepenuuu.  Ilotok
IUIOTHOCTH DSHEPIrHM, CBA3aHHBIM C Oeryuen
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BoiHOM. Crostume BomHBL Oddext Jlomiepa.
3amaunm:  Nel2.4-12.5; Nel2.7-12.8; Nel2.13-
12.15; Ne12.34-12.35.

DJIeMEHTBI TUIPO- U
a’pOAMHAMUKH.

JIBW>keHHWEe ~ MICAIBHOM  KHUJIKOCTH,  IOJIE
CKOPOCTEH, JTMHUM W TPYyOKH TOKa. YpaBHEHUE
bepuymmu. Teuenue BsI3KOM XKUAKOCTH, GOopMyIa
[lyazeiinsa. JlamuHapHele U TypOYJIEHTHBIE

nmoTtokud. Ywucino Peiinonsaca. 3agaun: Ned.2-1.3;
Ne4 .8-4.9; Ne4.18-4.19;

Mooyne

2. MoJiekyJasipHasi Gu3uKa 1 TEPMOJTUHAMUKA

OcHOBHBIE
MIpeICTaBICHUS
MOJICKYJISIPHO —
KHHETHYECKOHN

TEOPHHU.

[IpenmMer U METOIBI MOJICKYJISIPHOW (PUBHKH.
Cratu4eckuii U1 TEPMOJAMHAMUYECKUN TOIXOBI.
CnydaliHple BEJIWYMHBI MW WX  OIMCAHHUE.
[InotHOCTE BeposiTHOCTH. CpegHue 3HAYCHHS,
baykryaruu. TepMoauHaMHUYECKUE ITapaMeTphl.
PaBHOBecHBIE COCTOSIHUS u MPOILIECCHI.
WneansHbIi ras, KakK MOeJIbHas
TepMOIMHAMUYECKAs cHcTEMA. OcHoOBHOE
YpaBHEHUE MOJIEKYJAPHO — KUHETUYECKOMH
TEOpUHU HJICAJIbHOTO rasa. YpaBHeHHe
MenpaeneeBa-Kianeiipona. Pacnipenenenue
MOJICKYJd IO  CKOpOoCTsAM  (pacrpeicieHue
MakcBenna) ¥ B TMOJi€ MNOTEHUHAIBHBIX CHJI
(pacnpenenenue boinbiimana). bapomerpuueckas
dbopmyna. Atmochepa 3emuim U JAPYTUX
1aHeT. SIBneHue nepeHoca: muddyzus,
BHYTPEHHEE TPEHHE U  TEIJIOMPOBOIHOCTb.
3amaun: Ne5.1-5.3; Ne5.22-5.24:  Ne5.88-5.90;
Ne5.106-5.107; Ne5.127-5.128.

OCHOBBI
TEPMOIUHAMUKH.

BuyTpenusiss sHeprus uaeanbHoro rasza. Padota
TEpMOJMHAMUYECKON  cucTeMbl. KommuecTBo
TEIJIOThL. TerI0eMKOCTh. 3aKOH PaBHOMEPHOTO
pacrmpeesieHrs YHEPTUH MO CTENEeHSIM CBOOO/IBI.
[TepBorit 3aK0H TepmoauHamukd. OOpaTUMBbIE U
HeoOpaTUMBbIe ITPOLIECCHI. [ukmnueckue
npoueccbl.  Iuxkn  Kapno.  Koaddunuent
TMIOJIE3HOTO JIEMCTBUS TEIJIOBBIX MAaIIMH. BTOpoi
3aKOH  TEPMOJAMHAMHUKHU. DHTpONUS U €€
CTaTUCTUYECKAasl  MHTepnpeTanus. | paHuubl

IIPUMEHUMOCTH BTOPOTO 3aKOHa
TEPMOJIUHAMUKH. [IpencraBinenue 0
TEPMOJVHAMUKE OTKPBITBIX CHUCTEM.

3agaun: No5.164-5.166; Ne5.176-5.179; Ne5.193-
5.194; Ne5.206-5.210; Ne5.224-5.231.
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PeanbHble rassl,
KUJIKOCTH U Mapsbl.

Cuuibl MOJIEKYJISIPHOTO B3aMMOJECHCTBHUS.
Peanvubie ra3el. YpaBHenue Ban-pep-Baanbca.
ITepexon ra3000pa3HOr0 COCTOSIHUSA B KHUIKOE.
Kputnueckne mapamerpsl. Oddexr Jxoyms-
Tomcona. Cxmxkenue ra3oB. Mcnapenue wu
KurneHue xuakocter. Haceimennsiii nap. Touka
pochl. [IOBEpXHOCTHOE HATSHKEHHUE KUJIKOCTH.
Kammuapuasie  sBienusa. IlpeacraBinenue o

CTPYKTYpE KUJKOCTEH, OJI>KHEM
nopsanke. TBepasie  Tema.  Kpucramnmmyeckue
PEIETKU. da3oBbIC nepexobl MEXITY

arperaTHpIMM COCTOSIHUSAMHM BeriecTBa. da3oBbie
nepexonbl I u Il pona. 3amaun: Ne6.3-6.5; Nel.4-
1.5; Ne6.11-6.15; No7.3-7.7; No7.31-7.34, Ne7.58-
7.61; Ne8.8-8.15.

Mooyne 3. JJIeKTPUYECTBO U MATHETU3M

DIIEKTPOCTATHKA

3akon  KymoHa. Hanpsbkennocts  mouis.
[Torenuuman. IlpuHOUMIT Cynepno3uUYHA TOJEH.
Teopema OcTporpaackoro l"aycca.

Konnencaropsl. 3amaun: Ne9.2-9.7; Ne9.13-9.16;
Ne9.27-9.32; Ne9.40-9.43; Ne9.58-9.63, Ne9.67-
9.70; N29.90-9.95.

DIIEKTPUUECKUMN TOK

DJIEKTpUYECKU TOK B raszax. HoHuzamusa wu
pEeKOMOMHAITHS. CamocrosgrenbrHas u
HECaMOCTOSTEIbHAS MIPOBOJIUMOCTh rasa.
Paznuunbie BUIBI pa3psiioB B ra3ax.

DIJIEKTPOMArHETHU3M

DJIEKTpPOMAarHuTHasE WHAYKIUS W TIEPEMEHHBIN
TOK. 3akoH Dapanes. IlpaBuno Jlenua.
CamouHayKuus, MHJIYKTUBHOCTD,
B3aUMOMHAYKIMS. WHIYKTUBHOCTH JJIMHHOI'O
COJICHOMJA. OHEpPrusi  MarHuTHOTO  IOJIS.
[Tonyyenue mnepeMeHHoro Toka. 3akoH Owma,
[IOJJHOE  COMPOTHUBIIEHHWE (METOJ BEKTOPHBIX
auarpaMM). MOIIHOCT B LENU NEPEMEHHOIO
TOKA.

Mooyns 4. Onmuka

BoaHosag ontuka

Nurepdepenuust cBera. OnTuyeckass pa3HOCTb
xona. Hudpaxkuusa csera. [lpunuun [toiireHca-
Openensa. 3oubl  Dpenens.  dudpakuus Ha
KpyrjoM OTBEpCTUMH, Ha DJKpaHe, Ha MIENH.
Hudpakuus Dpaynrodepa. Iudpaknronnas
penieTKa.

TemmoBoe
V3JIy4YCHUE

PaBHoBecHoe wu3mydenme. 3akoH Kwupxroda.
AOCONFOTHO  4YepHOE  TEeJIO0.  3aBUCHUMOCTH
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UCITyCKAaTEIbHOM  CMOCOOHOCTH  aOCOJIFOTHO
YEepHOTrO Tejla OT JJIMHBI BOJHBIL. 3aKOHbI
Credana bonpnimana, Buna. ®opmyna [Tnanka.

Mooynw 5. Quzuxka amoma, amoOMHO20 A0PA U I1EMEHMAPHBIX YACMUY

BosiHOBBIE B3auMmopenicTBue U3IMy4YeHHs] C  BEIIECTBAMM. 2

CBOMCTBA YaCTHI] Jlucnepcus cBeTa: HOpMalbHAasE W aHOMAJIbHAS,

3JeKTpoHHas Teopus. BHemnwuit dororddexr,
ypaBHEHHE DWHIITENHA. ['nnores3a ge bpoitns.

Atom bopa. | Ctpoenne aroma. I[loctynarel bopa. OcHoBHOU 2
PanoakTUBHOCTh | 3aKOH pacraja.

Anepusie peakuuu. | CoctaB  simpa. M3otombl. DHeprusi  CBS3U 2
DieMeHTapHbIE HyKJIOHOB. JledekTt macc. CBOMCTBa SOEPHBIX
YaCTULBI. cun. Snepuele peakuuu. llemnas peakums

JICJICHHS] ypaHa.

Hroro: 28

ok v

12.

w

4.3.3. Cooeprcanue nabopamopHnvlx 3aHAMUN RO OUCUUNTUHE
(pusuuecxkuin npakmuxym)
| Moayb:
Mexanuka' (aya. 2-49; 2-49,)
Ornpenenenue YCKOpeHUs CBOOOIHOTO TAJIEHUSI ¢ TIOMOIIBIO YHUBEPCAIHHOTO
MasiITHUKA.
N3yuenue nBrmxenus MasTHuka Makcseinia.
N3ydeHune cun cyxoro TpeHus.
OrnpeneneHne MOMEHTA HHEPIIUU TEN C MOMOILBbIO KPYTUIBHOTO MAasiTHUKA.
N3yuenne  3aKOHOB  JUHAMUKH  BpAIlaTEILHOTO  JIBIDKCHHMSI  Ha
KpecTtooOpazHom masitHuke Obepoeka.
OnpeneneHre yCKOpeHUs: CBOOOIHOTO IMaICHUS Ha MalllnHe ATBy/1a.
N3yuenune coOCTBEHHBIX KOJIEOAHUN COCPEIOTOUCHHON CUCTEMBI.
OrnpeneneHre CKOPOCTH 3BYyKa B BO3JTyX€ METOJIOM CTOSTUEH BOJIHBI.
Omnpenenenue Mmoayiis FOHra u3 pactspkeHus U u3ruoa.

. Onpenenenne korddunuenta Ilyaccona u nepuoaa OueHwuil.
.OmpeneneHre CKOPOCTH TONieTa MyJNMH C TIOMOIIBIO OaTTMCTUYECKOTO

MasTHHKA.
UccnenoBanue ynpyrux U HEYnpyrux CTOJKHOBEHUH MIAPOB.
* Kaxabrid CTY/EHT BBINOJIHSET N0 MeXaHuKe — 3 padoThl.
Il Moayasb:

MoJiekyasApHasa pu3MKa U TepMoguHamMuKka (aya. 2-3)°
N3yuenune paboThl TepMOCTATa U ONPEIEIICHNE CPEAHETO 3HAUCHUS TETUIOTHI
HCTIapeHus BOJIbI.

Omnpenenenre K03(pGUIMEHTa BA3KOCTH KUJIKOCTH METOJIOM KPYTHIBHBIX
KoJe0aHu.

Omnpenenenne ornomenus C,/C, 11 Bo3myxa.

Onpenenenue kodphuiiMeHTa TEMI00TIAYH IPU €CTECTBEHHON KOHBEHITUU.
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Onpenenenue ko3 uirieHTa TMHEHHOTO PaCIIUPEHUsT MeTalIa.
Omnpenenenne C, mHbl ¢cBOOOIHOrO npobera u 3QQEKTUBHOIO IUaMeTpa
MOJIEKYJI BO3]IyXa.
HccnenoBanne U3MEHEHHS SHTPOITUH B U30JUPOBAHHOM CHUCTEME.
" Kaaplii CTyIeHT BBIIOJIHSET 10 MOJIeKYJIspHOii (pusuke — 3 padoThl.
I MoayJab:

DJIeKTPHYECTBO U MarHeTusM (aya. 2-48, 1-17)

1. I/IzyquHe QJICKTPOMArouTHBIX BOJIH B ,HBYXHPOBOI[HOﬁ JIMHHU.

2. I/ISMepeHI/IC MOITHOCTHU IICPCMCHHOI'O TOKAa U CABUTA (1)8,3 MCKIOY TOKOM U
HaIIPAKCHUCM.

3. Cusarue KpI/IBOﬁ HaMaron4nBaHU u IICTIIN IruCTCpC3uca
(bCppOMaI‘HGTI/IKa B IICPpCMCHHOM MAroiuTHOM IIOJIC.

4. OHpCIIGJIGHI/Ie I‘OpI/IBOHTaﬂBHOI‘ﬁ COCTaBJIHIOHIeﬁ BCKTOpa HWHAYKIHNH
MAaramMTHOTI'O ITOJIA 3€MIJIN.

5. M3yueHue pe3oHaHCa TOKOB U HANPSKEHUU.
6. OnpexneneHue yaeibpHOrO 3apsaa MIEKTPOHA METOIOM MarHeTpoHa.
7. U3mepenue ko3(ppuuueHta camMOMHAYKIMU U eMKocTH. IIpoBepka

3akoHa OMa J1J1s1 IepeMEHHOr0 TOKa.

8. M3yuenne 3akona Oma ISl LEMEH TMOCTOSHHOTO TOKAa M HM3MEPCHHE
AIEKTPOABUKYILEH CUIIBIL.

9. M3yueHue BaKyyMHOTO TMOJIA.

10.CusiTHie BOJBTAMIIEPHOM XapaKTEPUCTUKU Ta30pa3psAIHON JaMIbl U
W3Y4YEHUE peNlaKCAIlMOHHBIX KOJIeOaHUH.

11.M3y4yeHue 3J1eKTpOCTaTUIECKOTO TOJIA.

12.V3y4yeHue KOHTAaKTHOTO BBITIPSIMUTEJIS.

13.TTpoBepka 3akoHa OMa JyIsi MPOBOJHUKOB BTOPOTO POJIa U OIpPEICIICHNUE
3apsa IEKTPOHA.

14.I'pagynpoBaHre TEPMOIAPHI U ONPEAEICHUE TEPMO-/IC.

" Kaskaplii CTyIEHT BBINOJIHSET 110 YJIEKTPHYECTBO H MATHETH3MY — 3
padoThI.
1Y MoayJb:

Onrtuka® (aya. 2-42, 2-55)

1. OnpeneneHre KOHLEHTPAMKM MEIHOTO Kylnopoca U CHSITUE €ro CIEKTpa

noryomenua. Onpenenenune nocrtossHHoM — [lnmaHka Ha  ocHOBe

uccnenoBanusi GOTOXUMHUYECKUX PEAKIIHA.

Bparenue miockocTy moyisipu3aiii CBETa B MArHUTHOM TIOJI€.

3. U3yuenne 4YUCTOTHI 00pabaThIBa€MOM TOBEPXHOCTH C MOMOUIBIO
MUKpouHTeppepomerpa JINHHNKA.

4. Wzyuenue, rpagynpoBKa MOHOXpomaTopa YM-2 U CHSTHE CIEKTPOB
W3ITYyYEHUS.

5. Onpexenenue yieIbHOTO BpalleHUs MIOCKOCTH MOJIIPU3ALUNA CAXaAPHOTO
pacTBOpa ¢ nmomouisio caxopumerpa CVY-3.

6. TemnoBoe uznyueHue

N
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KauecTBeHHBIN CIEKTpaIbHBINA aHAJIU3.

8. MU3ydyeHue TemmepaTypHOM 3aBHUCHUMOCTH IIOKAa3aTeisl IPEIOMIICHUS
XKHUJKOCTHU C TOMOIIBIO pedpakTomerpa MPD-22.

9. ®oroanekrpudeckuii 3h exT.

10.13yuenue sBJICHUS MOJISIPU3ALNN B TApaUICTbHBIX JTydax.

11.Onpenenenue IIMHBI CBETOBOM BOJIHBI C TOMOIIIBIO Outipu3mbl Openerns.

12.13yuenue paboThl 30HHOH IJIACTHHKH.

13.M3yuenne mnpuHOUna pabOTHl Ja3epa HEMPEphIBHOTO JIEHCTBUS.
Onpenenenue JJIMHBI CBETOBOM BOJIHBI JIA3EPHOTO U3IIYUECHHUS.

Kaxxaplil CTyZ€HT BBIOJHSAET 110 ONTUKE — 3 padOTBHI.

Monyab 5. Quzuka amoma, amomHo20 A0PaA U IJ1eMEHMAPHBIX YACMUY,
N3yyenue cnekrpa pTyTH.
N3yyenue cnekrpa BOAOPOIaA.
HccnenoBanue CrieKTPOB MOTJIONIEHUS! KpacUTENEH ¢ MOMOLIbI0 (POTOMETPA.
Onpenenenue SHEPTUK JUCCOLUAIIMN MOJIEKYJIbI oA,
Omnpenenenue BepXHEH rpaHuIlbl -CeKTpa.
["a3opa3psaHbId CUETUHK.
Onpenenenue SHEPruu U CPEIHETrO npobera
0i-4aCTHUIl B BO3/IyXE€.
8. Ompenenenue SHEPrun Y-KBaHTOB METO/I0M

MOTJIOIIECHHUS.

9. DneMeHTapHbIE YaCTUIIBI M MX PETUCTPAIUS B MTy3bIPHKOBBIX KaMepax.

* Kaxaprii CTYJICHT BBINOJHSAET MO (pU3MKe aToMa M aTOMHOIro siapa — 3

paboTHI.

5. OoOpa3zoBarejibHble TEXHOJIOTMH: AKTHUBHbIE M HWHTEPAKTUBHBIE (OPMBI,
JIEKLIUH, MPAKTUYECKHUE 3aHATHS, KOHTPOJIbHbIE Pa0OThI, KOJJIOKBUYMBI, 3a4€Thl U
HK3aMEHbl, KOMIIBIOTEPHl. B TeueHue cemecTpa CTYIEHTHl PEIIAOT 3aJayH,
yKa3aHHbIE MpernojaBareyieM, K KaxJAOMy ceMHuHapy. B cemecTpe mpoBoasTcs
KOHTPOJIbHBIE pa0OThI (Ha CEMUHApax). 3adyeT BhICTABIISIETCS MOCIIE PEIICHUS BCEX
3aJ1a4 KOHTPOJIBHBIX paOOT, BHIIOJIHEHHUS JOMAITHUX U CAMOCTOSITENIbHBIX padoT.

IIpy mnpoBeneHWM 3aHATHM HCIOIB3YIOTCA KOMIIBIOTEPHBIE  KJIACCHI,
OCHAILICHHBIE COBPEMEHHOM KOMIIBIOTEPHOM TeXHUKOW. Ilpu wu3noxeHuun
TEOPETUYECKOI0 MaTepuajia HMCIHOJIb3YyeTCsl JIEKIMOHHBIN 3aJl, OCHAILEHHBIN
MyJIbTUMENA MPOESKIIMOHHBIM 000PY0BAaHUEM U UHTEPAKTUBHOM JIOCKO.

[Io BceMy JEKIMOHHOMY MaTepuaidy IOATOTOBJIEH KOHCHEKT JIEKUWH B
AIEKTPOHHOHN (hopMe U Ha OYMaKHOM HOCUTEJE, OOJIbIIIasi YaCTh TEOPETUIECKOTO
MaTepuaia M3JlaraeTcsi ¢ NMPUMEHEHHEM CHaifoB (MIpPE3eHTaluii) B MporpamMmme
PowerPoint, a Taxxe ¢ UCIIOIB30BAHUEM HHTEPAKTUBHBIX JIOCOK.

OOyyarolye 1 KOHTPOJUPYIOIINE MOJYJM BHEIPEHBI B YUEOHBINU MpoIecc U
pa3MelIeHbl Ha OO6pazoBaTenbHOM cepBepe JlarrocyHuBepcuTeTa
(http://edu.icc.dgu.ru), K KOTOPBIM CTYACHTBI HMEIOT CBOOOIHBIM JOCTYII.

Jlyis BBINOSTHEHUST (PU3UYECKOTO MPAKTUKyMa U MOJATOTOBKE K MPAKTHUYECKUM
(ceMUHApCKUM) 3aHATUSIM HW3JIaHbl Y4€OHO-METOAMYECKHE MTOCOOUs U pa3pabOTKu

NoOabkowbdPE
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no Kypcy oOmeil (u3Mku, KOTOpble B COUETAHUMM C BHEAyAUTOPHON pabOTOM
CHOCOOCTBYIOT (OPMUPOBAHHIO U Pa3BUTUS MPO(PECCHOHAIBHBIX HABBIKOB
O0yJaroIITIXCsl.

B pamkax s1abopamoprozo npakmuxkyma VCIONb3YETCS YMEHUE CTYJEHTOB
IPOU3BOJNTH PACUYEThl C MOMOUIBIO CPEACTB BBIYUCIUTEIBHOW TEXHUKUA. ITO
MO3BOJIAET CYIIECTBEHHO NPUOIM3UTh YPOBEHb CTAaTUCTUYECKON KYyJIbTYpbI
00pabOTKHU pe3ylbTaTOB M3MEPEHUI B MPAKTHKYME K COBPEMEHHBIM CTaHAapTaM,
OPUHATBIM B HayKe M NPOU3BOJCTBEHHOW JeATENbHOCTH. Ha 3THX 3aHATHAX
CTYACHTBHI 3aKpEIUIAIOT HaBBIKK (MpuoOpeTeHHbIe Ha | Kypce), OMBbIT OOIICHUS C
OBM ©u uCHOIb30BaHUS CTATUCTUYECKMX METOJOB OOpabOTKH pe3ysbTaTOB
HAOJIIOJICHUI, YTO COBEPUICHHO HEOOXOAMMO i PadOThl B CHELMAIBHBIX
y4€OHBIX U MPOU3BOJICTBEHHBIX JIA0OPATOPHSIX.

B pamkax y4eOHOro mpoiiecca NpeayCMOTPEHO MPUTJIALICHUE IS YTCHMS
JIEKIMA BEAYIIUX YYEHBIX M3 LEHTPAIBHBIX BY30B M aKaJIEMHUYECKUX MHCTUTYTOB
Poccun.

JInsg nun ¢ OrpaHUYEHHBIMM BO3MOXKHOCTSIMHU  3/I0POBbSl M WHBAJINJIOB
y4eOHbIE 3aHATHS OPraHU3yIOTCS C YYETOM HHAMBUAYAJIbHBIX BO3MOXKHOCTEH
00y4aeMbIX — C IPUMEHEHUEM AUCTAHIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJOTHHA U
CPEIICTB yIAJIEHHOTO JIOCTYIA, C MPOBEACHUEM KOHCYJIbTAMH B MHTEPAKTHBHOM
pexume on-line (Skype) u (uWnm) Mo 3JIEKTPOHHOM TMoYTe, ¢ oOecreueHueM
ANIEKTPOHHBIMU  00pa30BaTENbHBIMU pecypcaMu (3JIEKTPOHHBIMU IOCOOHUSIMU,
MPE3CHTALUAMH ).

6. YueOHO-MeTOAMUYECKOE 00eceueHre CAMOCTOATEIbHOI PadoThI CTY/IEHTOB.
Ilpomestccymounwtit Konmpoawp. B TeueHne cemecTpa CTYJICHTHI BBITIOJIHSIOT:

- JIOMalllHU€ 3aJaHus, BBINOJHEHUE KOTOPHIX KOHTPOJUPYETCS U MpHU

HEO0OXOAMMOCTU 00CYKIaeTCs Ha MPAKTUUECKUX 3aHSATHUSX;

- TIPOMEXYTOUYHBIE KOHTPOJBHBIE PA0OTHI BO BpPEeMS MPAKTHUECKUX 3aHSITHHA IS

BBISIBJICHUS CTETICHU YCBOCHUS MPONAEHHOTO MaTepHaia;

- BBINIOJHEHHWE UWTOTOBOM KOHTPOJBHOM palbOThl MO PEIICHHIO 3aj1ad,

OXBaTBIBAIOIINX 0A30BbIE BOMPOCHI Kypca: B KOHIIE CEMEeCTpa.

Ilpumepnoe pacnpedenenue gpemenu camocmoameabHoul padomsvt CmyO0eHnog

Ne N IIpumepHas
Bua camocTosiTe1bHOI padoThI ",
i TPYAOEMKOCTb, 4.
Texymas CPC

1. paboTa ¢ JeKIIMOHHBIM MaTepHalioM, ¢ yueOHO! IuTepaTypoi 1

2. orepexarolas caMmocTosTeNabHas padoTa (M3ydyeHHE HOBOIO 1
MaTepHaja 10 €ro M3JI0KEHHUs Ha 3aHATHSIX)

3. CaMOCTOSITENIFHOE ~ W3YYeHHE  pa3felioB  JTUCHHUIUIMHBI ¢ 2
UCIIOJIb30BaHUEM PEKOMEH1yeMOil TUTepaTypsl

4. BBINOJIHEHHE JOMAIIHUX 33/aHUM, JIOMAIIHUX KOHTPOJBHBIX 2
pabot

5. MMOATOTOBKA K NPAKTUYCCKUM U CCMUHAPCKUM 3aHATHUAM 1
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6. MOATOTOBKA K KOHTPOJIBHBIM pab0TaM, KOJJIOKBHYMaM 1
7. peLIeHHEe PACYETHBIX 33/1a4 [0 TeMaM MPAKTUYECKUX padoT 1
8. BBITIOJTHEHHE pedepara Mo OTACIHHBIM pa3aesiaM IUCIUTUTHHBI 2
9. JOKJIaJ, COOOIIEHHWE 1O MPEICTABICHUIO  IOJYYEHHBIX 2
pe3yJbTaTOB pelieHus orpeieNIeHHOM yueOHo-
UCCJIE0BATEIBCKON WIIM HAYYHOU TEMBI
10. | mpexcraBieHHe CTYIEHTOM HapabOTaHHOW HHQpOpPMAIMK O 2
3aIaHHOM TeMaTukKe (Mpe3eHTaIus)
Ne | TBopueckasi npodJjieMmHo-opuenTupoBanHass CPC IIpumepHas
nn TPYA0€MKOCTb, 4.
MOKCK, U3y4YEHHE U Mpe3eHTanus uHpopmanmu mno Gusuke 2
AJIEMEHTAPHBIX MPOIIECCOB B IJIa3ME Ta30BOTO pa3psijia, aHAIN3
1 | HayuHbIX yOIMKaU N0 3aJaHHOM TeMe
UcclieoBaTeNbCcKas paboTa, yyactue B KOH(DEpEHIUX 10 2
(bu3MuecKoil ANMEKTPOHUKE, HAYYHBIX CEMHUHapax Kadeapsl 1o
2 | pusuke muazmel
aHaM3 JINTEPAaTYPHBIX MAHHBIX IO (HU3UKE SIEMEHTApHBIX 1
MIPOLIECCOB B IJIa3Me Ta30BOTr0 pa3psija, BHIIOIHEHUE PACUETOB,
3 COCTaBJICHHE CXEM M MOJIeJIell Ha OCHOBE COOpaHHbBIX JIaHHBIX
OOpaboTka  pe3ynbTaTOB  HCCIEIOBAHHS  SJIEMEHTApHBIX 2
MIPOIIECCOB, MPOTEKAIOIINX B Ta3ax B IMPOIECCE DIEKTPUIECKOTO
4 | mpobos B HMHEPTHBIX Tra3ax IOHMW)KEHHOTO M aTMOC(hEepHOro
JABIICHHSL.
5 | MOArOTOBKA K 9K3aMEHY 36

Hroro CPC: 96

Hmozoswtit konmpons. Ok3aMeH B KOHIE 4 ceMecTpa, BKIIOYAIOUTUN

IPOBEPKY TEOPETHUYECKUX 3HAHMM U YMEHHUE PEUICHUS IO BCEMY HPOUAECHHOMY
Marepuainy.

7.

(I)OHI[ OIICHOYHBIX CpPEACTB [Jd MPOBCACHUA TEKYHIECT0 KOHTPOJIsA

yCIIeBAeMOCTH, TMPOMEXKYTOYHOW aTTecTallMd 10 HUTOraM OCBOCHUA
AUCHUILINHBI.

7.1. Tunoevie konmpo.ibHble 3a0anHuA

IIpumepHsbie TeMbl pedepaToB 10 PU3UKe

1. Qusuueckue ocnosbl mexanuku
1. U3smepenune kodpduimenta TpeHs Ka4YCHUS.
2. T'mpockor u ero mpuMeHeHne B TEXHUKE.
3. lazogmHamMuYecKkrne METOIbl YCKOPEHHUS TETl.

1. Dnexmpuuecmeo u macnemusm
N3mepenne ManbiX TOKOB, HAPSIKEHUU U 3apsAO0B.
MarHuTHbI€ 1IETH B TEXHUKE.
N3mepeHre MOITHOCTHU B DJIEKTPUUECKUX TICTISX.
DJIEKTPUYECKHUE TOKU B aTMOC(epe v rpo3bl.
DJIEKTPOMarHUTHbIE METO/IbI YCKOPEHUSI TEIL.

OO E
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6. [lpuHuun AeHCTBUA 3IEKTPOMATHUTHBIX PEAKTUBHBIX JBUTATENEH.
11l. Duzuka konebanuii u 801H
HenwnHelinble 3JIEKTPUYECKUE LIETIH.
Paspemraromias cnocoOHOCTh ONTUYECKUX MTPHUOOPOB.
JlazepHusblit uHTEPHEPOMETP.
YucneHHbIN pacyeT Tudpakiiuy CBETa Ha KPYTJIOM OTBEPCTHH.
PacTpoBbIli 371EKTPOHHBI MUKPOCKOTI.
. DddexT Jlonmiepa u ero mpuMeHEeHNE B TEXHUKE.
I V. Keanmosas ¢uzuka
1. IIpuMmeHeHue na3epoB B TEXHOJIOTHUECKUX MPOLIECCaX.
2. IlpuHIMI TYHHEIBHON MUKPOCKOIIHH.
3. JlazepHOe€ pa3nesieHre NU30TONOB B MATHUTHOM TOJIE.
4. Ipunnun SIMP - tomorpadumu.
5. Bonmopoanast sHepreTuka.
6
7
8

ok wbdE

. YCTpOMCTBO ¥ NPHUHIMI JICHCTBHS TBEPIOTENBHBIX JIA3EPOB.
. IIpoGaemsbl TEpMOSIAEPHOTO CUHTE3A.
. B3anmonencTBre MOIIHOTO JIA3€PHOTO U3JyYEHUS ¢ AaTOMaMHU U
MOJIEKYJIaMU.
V. Cmamucmuueckas uzuxka u mepmoouHamuxa
1. BnusHHE IyMOB Ha TOYHOCTh U3MEPEHUI.
2. SIBnenue nudPy3un 1 MOJIEKYISIPHBIC ITyYKH.
3. OXe-CIeKTPOCKONHS B BAKYYMHOM TEXHOJIOTHH.
4. Tlpumenenune 3¢pdexroB 3eedeka, [lenbThe u ToMCOHA B SHEPTETHUECKUX
CUCTEMAaX KOCMUYECKHUX alMapaTos.
5. Teopema HepHcra u ee ciencrBus.
6. Camoopranusaius B PU3NYECKUX CUCTEMAX.
IIpuMepsbI TecTOBBIX 3aaHNI 110 Ppu3uKe (OJVH U3 BAPUAHTOB):

MexaHnuka
1. U3 Huxke mnepedyucleHHBIX YKaXXHUTE MpPaBUIbHOE BBIpAaXEHUsI ypaBHeHUs bepuymim ans

CTAllTMOHAPHOTO TCUCHUA HACATbHOM KUAKOCTH.
2 2

m
+mgh+ P = const; 3)

9 9
1)m7+pgh+F:const; 2) n + pgh + P = const;

2 2 2

+ pgh+ P =const; 5) + pgh+ P =const; 6)'0

9
4 £

+ p3h+ P=const;

2. U3 cnenyromux MaTEeMaTHYECKUX BBIPAKCHHHM BTOpPOro 3akoHa HblOTOHa BBIOEpUTE
NpaBUJIbHBIE:
1) F=ma;2) §=const; 3) F=m’a; 4) F,=-F,; 5) F =ma; 6) F=m3.
3. U3 HmKenpuBeICHHBIX OMPEIEICHUI YIIPYroro CTOJKHOBEHUS YKaKUTE MPAaBUIIbHBIE:
1) DrTo Takoe CTOJIKHOBEHHE, MpPH KOTOPOM Teja OOMEHHBAIOTCS HMITYyJIbCAMU U
KHHETHYCCKUMH SHEPTHSIMH, a BHYTPEHHUE SHEPTUU UX HE U3MCHSIFOTCS.
2) DTOo Takoe CTOJIKHOBEHHE, IPH KOTOPOM Teja OOMEHHBAIOTCS WMITyJbCAMU U
KUHETHYECKUMH SHEPTHSIMHU U MEHSIOT CBOM BHYTPEHHHUE SHEPTHH.
3) DTo Takoe CTOJKHOBEHHE, NMPH KOTOPOM Tejla OOMEHHBAIOTCS TOJBKO BHYTPECHHHMHU
SHEPTUSIMHU.
4. JlanuM HECKOJbKO (HOPMYJIHMPOBOK TPEThEro 3akoHa HbIOTOHA, W3 KOTOPHIX HAJIO BHIOPATH
paBUIBHYIO:
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1) nBa Tena B3auMOIEHCTBYIOT MEXy COOOI0 CHIIaMH PaBHBIMU MO MOYJIIO.
2) nBa Tesa B3aMMOJACUCTBYIOT MEXKIY COOOK0 CHIIaMH, HAIIPABJICHHBIMH B IPOTHBOIOJIOXKHBIE
CTOPOHBI.

3) nBa Tena B3aUMOJACWUCTBYIOT MeXAy COO0OI0 CHUJIaMH DPAaBHBIMHU [0 MOIYIIO H
HAIPaBJICHHBIMU B MPOTUBOIIOJIOKHBIE CTOPOHBI BAOJb MPSAMOM, COSAUHSIONIEH LIEHTPbI
MAaccC 3TUX TeJl. YKaKUTe MPaBUIbHBIA OTBET.
5. Kakoii npomomkutensHocTd T JOKHBI ObUTH OBITH CYTKU Ha 3eMJie, 4TOOBI Tela Ha 3KBATOpe
He umenu Beca? Cuutath paguyc 3emiaun R=6400 km.

1) T=001"Ty; 2) T~002°Ty;3) T~01"Ty; 4 T~03"Ty; 5) T~05*T,.
3neck To=24 4 (3eMHBbIE CYTKH).
Pemnre 3amauy v ykaxute npaBUIIbHBIA OTBET.
6. [Ipu Heynpyrom cTONKHOBEHHUH Te: (YKaXUTE MPaBUIBHBIN OTBET).
1) OHu oOMEHUBAIOTCS UMIYJIbCAMH U KMHETUYECKUMH SHEPTUSIMH, UX BHYTPEHHUE DHEPTUU
HE U3MEHSIOTCH, T.€.

mv, +m,Vv, =mVv, +ny,V,

2 2 2 2

m, v m,v m, v m,v
Vi Ve Vi T Vo
2 2 2 2

2) OHu 0OMEHHUBAIOTCS HUMITYJIbCAMU, KUHCTUYCCKHUMHU DHCPIrUsAMU, UX BHYTPCHHHC SHCPTHUU
HU3MCHAIOTCA U OHU COCAUHAKOTCA B OAHO TCJIO, T.C.

lel2

VE=0

_ (m +my)v?

N N

~ _ m,v

3) Nx HUMITYJIBCbl U KUWHECTUYCCKUC DHEPIruh OCTAKOTCA IMOCTOAHHBIMH, @ BHYTPCHHUC SHEPIrun
HU3MCHAKOTCA, T.C.

- - - _ mlvlz m1V12 mz\/% mz\%
myv, =mv,; m,Vv, =nm,V, = : = VE;;, #0
2 2 2 2
7. BpiOepuTe npaBuiibHbIE BBIPAXKEHUS YPAaBHEHNS MOMEHTOB U3 CIIEYIOIIMX:
dl d - - al . a -
1)—=M 2) —=M ) —=M 4 —=M
) dt ) dt ) dt? ) dt

8. ITonp3ysich pa3sMEpHOCTAMHU (DU3UYCCKUX BEITUYHMH, BXOISIINX B BRIPAKCHHS A1 1-0if 1 2-0i
KOCMHUYECKHX CKOPOCTEH, YCTAaHOBUTE MPaBUIbHBIE (DOPMYIIBI:
a) [lepBas kocmMuyeckasi CKOPOCTb:

)V, =yoR*: 2vy=ygR; 3V, =yg°R;

0) Bropas kocMuueckasi CKOpOCTb:
. . _ 2 2
v, =2{gR; 2)V, =420R; 3)V, =+20R"; 4)v,=43g’R .

Mogexkyasipaasi GU3MKa U TEPMOAUHAMUKA

9. Omnpenenute CpPelHIO KUHETUYECKYI0 HSHEPIUI0 IMOCTYHATEIbHOTO JABMIKEHHUS MOJEKYI
BO3/yXa IIpU JaBJICHUU 10° Ma u KOHIICHTPALUH dTUX MOJIEKYJI 2,7¥10% m®,
1.3,8* 10 Ik
2.5,6*10% Jix
3.3,2*10% Ik
4. 9 *10% JIx
5.1,2 * 102 Ik
10. Kak n3MeHHUTCS BHYTPEHHSISI DHEPTUS UICATHHOTO Ta3a MPH U30TEPMHUECKOM CKATUU?
1. U=0
2. AU>0
3. AU=0
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4. AU<0

5. AU moxer nmeTs 11000€ 3HaYECHHUE.
11. 3aBHCHMOCTH JaBJICHHS ra3a OT ero o0bema BhIpaxaercs ¢opmynoit P=aV, roe a=const.
Yemy paBHa paboTa, coBepIiaeMasi ra3oM IpHU €ro pacimpeHun ot oobema Vi 10 oobema Vo ?

1. a/2 (Vo-Vy)?

2. al2 (Vo°-V4?)

3. o (Vo2-Vid)

4. o (Va-V1)?

5. 0;
12. MoJekyJbl KaKoTO M3 MIEPEUUCIICHHBIX T'a30B, BXOJSIINX B COCTaB BO3/1yXa, B PABHOBECHOM

COCTOSTHUU 00JIa[Ial0T HanOOobIIeH cpeHel apudMeTHIeCKOH CKOPOCTHIO?
1. N

2. 02;
3. Hy
4, COZ;

13. [Ipu KakuX YCIOBUSAX peaibHbIC Ta3bl HOTUHHSIIOTCS 3aKOHAM HJI€ATbHOTO ras3a?

1. Ilpu 6OABIINX MJIOTHOCTSAX U HU3KUX TEMIIEpATypax:

2. Ilpu ManbIX IIIOTHOCTSX U HE OYEHb BBICOKUX U HE CIUIIKOM HU3KUX TEMIIepaTypax:

3. Ilpu ManbIX MJIOTHOCTSX U BBICOKUX TEMIIEPATypaX:

4. Tlpu ManpIX MJIOTHOCTSAX U HU3KUX TEMIIEpaTypax:

5. Ilpu 60ABIMIMX MIIOTHOCTSIX U HE OYEHb BHICOKUX U HE CIMIIKOM HU3KUX TEMIIEpaTypax:

14. Kputudeckas temiepaTypa OnpeaeisieTcst U3 BhIpaKeHUs:

1. TK:3B

2. T1<=a/27132

3. Tx=8a/27Rs

4. Tx=38/27a°

re a ¥ B noctosinabie Ban-/lep-Baanbca.
15. Kak (hopmynmpyercst mepBoe Hauano TePMOAMHAMUKHN?

1. I3MeHeHne BHYTPEHHEN SHEPrUM CHCTEMBI MPH TMEPEXOAE €€ M3 OJHOT0 COCTOSIHUSA B
JPyroe paBHO cCyMMe paOOoT BHEIIHUX CHJI U KOJMUYECTBA TEIJIOThI, HEPEAAHHOTO CUCTEME.

2. V3MeHeHue BHYTpPEHHEW SHEPIMM CHCTEMbI IIPH IEPEXO/I€ €€ U3 OJHOIO0 COCTOSHUS B
Jpyroe paBHO CyMMe pPabOT, KOTOpbIE CHCTEMa COBEpINAET HaJ BHEIIHUMHU TelaMU U
KOJIMUECTBA TEIJIOTHI, IEPETAHHOTO CUCTEME.

3. M3MeHeHWe BHYTPEHHEH JHEPIrUU CHCTEMBbI IIPU NEPEXOJE €€ U3 OAHOIO COCTOSIHHS B
Jpyroe paBHO CyMM€ pabOT BHEUIHMX CHJI U KOJMYECTBA TEIUIOTHI, OTJJAHHOTO CHUCTEMOM
BHEIIHUM TEJaM.

4. Konn4ecTBo TEIIIOTHI, IEPEAAHHOE CUCTEME UJET Ha N3MEHEHUE €€ BHYTPEHHEN SHEPTUH U
COBEpIUIEHNE BHEITHUMU TeJlaMU padOThl HaJl CHCTEMOI.

5. Cpenu otBeTOB  1-4 HET BEpHBIX.

16. Cpennsist apudmMeTndeckas CKOpOCTh MOJIEKYJI paBHa,
1N3RT/u 2. V8RT/mp 3. V2RT/u 4. VRT/u 5. VKT/u
17. PaGora coBepiraemasi OTHUM MOJIEM Ta3a IPH U30TEPMHUUECKOM IPOIIECCE paBHA:
1. RT LnV,/V;;
3. 0
4. RT-Ln (V2/Vy)Y;
5. R-LnP/V;
18. B xamwmiapHoit TpyOke pammycom 0,5 MM kuakocTh mnopssuiack Ha 11mm. KakoBa
IUIOTHOCTD YKUJIKOCTH, €CJIM KO3(PPUIIMEHT TOBEPXHOCTHOTO HATSKEHMSI XKHUAKOCTH 22*10° SH/m
?
1. 800 kr/m;
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2. 850 kr/m;

3. 900 kr/m’;

4. 816 kr/m;

5. 750 xr/m;
19. Kaxk u3MeHHUTCS BHYTPEHHSS SHEPTHS HICATTLHOTO I'a3a IPU U30XOPHOM HarpeBaHHH?
AU>0;
AU=Q;
AU<Q;
AU=A;
. AU=-A;
20. B U/ICAUTFHOM Ta3e NpHU Hepexoje M3 COCTOSHHS | B COCTOSIHME 2 JaBJiI€HHE H30XOPHO
YBEIIMYMBACTCS B 2 pasa , 3aTeM IPH MEePEX0/ie U3 COCTOSHUS 2 B COCTOsSIHUE 3 00beM H300apHO
yBennuuBaeTcs B 2 paza. KakoBa Temmeparypa rasa B COCTOSHMM 3, €CIIM B COCTOSHMM | OHa
pasHa Ty

1. 6 To;

2.5 To;

3. 4Ty

4. 3T,

5 To

gswN e

DJIEKTPUYeCTBO U MAarHeTU3M

21. Konnencarop eMkocty C NpUCOEAMHEH K UCTOUYHUKY TOKA, KOTOPBIH MOAJIEPKUBAET HA €ro
oOkJagKax pasHocTh noteHnuanos U. Kakoil 3aps npoTekaeT uepe3 UCTOYHUK IIPU 3all0JIHEHUN
IPOCTPAHCTBA MEXKAY MJIACTUHAMU JKUAKOCTBIO C TUBJIEKTPUUYECKOM IPOHUIIAEMOCTBIO €7

uc uc U?
S QUCe-1); YT 4 UG “

22. HOBerHOCTHaH IIJIOTHOCTD 3apsAA0B Ha HCKOTOPOM YUACTKE HpOBO,Z[HI/IKa, IMOMCIICHHOI'O B

1)

SJICKTPHUYCCKOC I10JIC, OKAa3aJI0Ch 1,77 10_8 K% 2 . KakoBa HAIPSPKCHHOCTD I10JISI Ha 3TOM

ydacTtke?

B B B B
1) 110° —; 2)210° —; 3)5510* —; 4)310° —; 5)He COOTBETCTBYET HH OJIMH.
M M M

b

23. OmpenenuTte CHIIy TOKa Ha y4acTKe LIemu, eciau @1 - @2 = 10B g =5B & =3B R;=3 Om
R,=2 Om r1:r2=0,5 OMm

4
X 1) —A; 2)3 A 3) 2 A; 4) gA;

——4:::r|F—E::}4 P—— 5)13A

24. beckOHEYHO [UIMHHBIN MPOBOJ 00pa3yeT KPYroBylO METII0, KacarelbHoW mpoBoay. Ilo
npoBony uaeT Tok cuior | = SA. Haiitu paguyc meTim, eciu W3BECTHO, YTO HAMPSIKEHHOCTh

A
MarHUTHOTO MOJIA B IIEHTpE MeTIu paBHo H = 41M .

1) 12m;  2)3100m;  3)210%  4)0,08m;  5)310°m
25. Tlo nmByM KOHTYpaM C B3aWMHOW HMHIYKTHBHOCTBIO 2 I'H TekyT Toku 2 A u 5 107 A.
Onpenenuts B3aUMHYIO SHEPTUIO TOKOB B 3TUX KOHTYpax.

1) 5 1072 Jik; 2) 2 10" Jox; 3)2 x; 4)4 JIx; 5) He COOTBETCTBYET HU OJMH.
26. VYKaXWTe Cpeau MEepedyHCICHHBIX BBIPAXKEHUNH (OpPMYyIy, OINpPENeNsonyl0 4YTO €CTb
WHIYKIU MarauTHoro noJis ( F - cuma, M - MOMEHT cwut)
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L ldIF . dF M
1) dB=y, L”J; 2) Bzﬁ; 3) B= ;gAX ; 4) HU OJTUH ; 5) Bce.
27. Kak cB3aHHO HAPSHKEHHOCTD C MIOTCHIUAIOM?
. (dp-. Op_. Op - . O
1)—E:(£i +5(pj +E¢kj;2) E=grad ¢;3) E =grad ¢; 4) E=£ ;

5)E=-grad o
28. B nenp ¢ nepemenHbM HampspkeHuemM U = Up COS ot BKIIOYMIM WHAYKTUBHOCTH L ¢
aKTUBHBIM collpoTuBieHueM R. OnpenenuTs TOK B LENU.

1) Yo cos(a)t ) oe t Lo
— — @), eoe =
R Y 80 VR + 0’ I7
2) Lcos(a)t —go) 20e tg(0=L
JR? + 0’ I? ’ JR? + 0’ I?
Lo

UO

3) Lwcos(a)t—(p), 20e tg(o—m.

4) Lcos(mt—qp) 20e cosgo:L
VLi'@® + R? ’ JR* + 0’ 1>

Lo

U,,
ﬁcos(ax + (0), 20e COS@ = ﬁ .
VR +w° L R +w L
29. Urto Takoe HanpsHKEHHOCTD OIS ?
0 0 7 F q 0
D——: 2)———: 3)—; 4) ; 5) U
dreyr dme,r” r 4reyr dre,r

30. OT yero 3aBUCUT HAMPSHKEHHOCTh AJIEKTPUIECKOTO TOJIs?

1) ot BemmuuHbBI MPOOHOTO 3apsiia U CUJIbI, JEHCTBYIOIIEH Ha HETO.

2) OT cuJIbl, IEUCTBYIONICH Ha IPOOHBIN 3apsi.

3) OoT 3apsia CO3/1AOIIETO MOJIE U OT CPEJIbI.

4) oT BeIMYMHBI 3apsfia, CO3/IA0IETO MOJIe, YIAIEHHOCTH CO3/aTes MMOJis U OT CPEJIbl.

5) or 3apsjma, CO3IAIOIIETO TOJe, CPElbl, TIe OMPEIENAeTCs IO0JIe, BEIUYHHBI MPOOHOTO

3apsja.

5)

Onrtuka
31. Kakoe 13 BBIpOKEHHI OMPEACIISeT MPENeIbHbIA YOI MOJTHOTO BHYTPEHHETO OTPasKEHUS /IS
Jdy4ya cBeTa, MJYLIEro M3 Cpelbl ¢ IoKa3aTeJeM MpelloMICHHUs N B CpeAy € IoKa3aTeleMm
npesnomieHus ny (Nz>Ng)?

l.sina=n;/ny; 2.sina=n,/n;; 3.sina=1/n;4 simna=1/n,;

5. Cpenu oTBETOB 1-4 HET NPaBUIIBHOTO.
32. OnpenenuTh ONTHYECKYIO CHIIy PAacCEUBAIOMICH JMH3BI, €CIIM HM3BECTHO, YTO MPEIMET,
NOMEIIEHHBIN nepes Helt Ha paccrosiHuu 0,4 M, TaeT MHUMOE H300pa’keHHe, YMEHBIIEHHOE B 4
pasa.

1.-7,5 notp; 2. 7,5 autp; 3.-10 notp; 4. -5 aoTp; 5. 5 aotp.
33. Kakme w3 HWKENPHUBEICHHBIX YCIOBHH SBIAIOTCS YCIOBHSAMH MHHHUMyMa OT
TU(PPaKIUOHHON pemeTku?

1. dsimp=mA; (m=0=x112,..)
2. bsinp=mA; (d=a+Db)
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3. dsinp=(m+p/ N)A; (p= 12,...,N-1)
4, d(sina —sin@) =mA; Q -yroi najeHus

5. dsina=mA; 6.Cpenu 0TBETOB 1-5 HET BEPHOTO.
34. Tlog xakuM yIrJIOM HYXHO OTpasuTh JIyd OT KPHUCTAJUIA C IMOKAa3aTesieM TPEOMIICHHS N,
9TOOBI IOJYYUTh MAKCUMATBHYIO TIOJISIPU3AIUI0 OTPAKEHHOTO Jyda?

1. ¢ =arccosn; 2. @=arcctgn; 3. p=arctgn;4. @=arcsinn; 5. Cpeau OTBETOB
1 -4 nHer nmpaBUIIBHOTO.
35. Kak u3MeHuTCs yacToTa KpacHOU rpanuiibl hotodddekra, ecnu mapy paauyca R cooOmmTh
MOJIOKHUTEIBHBIN 3apsiy (7

1. Veenmunrcs na eq / (4zweyRh); 2. He namennres; 3. Ymeusutes va eq / (4zeyRh);

4. Ypennunutcs Ha eq / (47[80R2h); 5. VYMenbmmTcs Ha eq / (472'80R2h).

36. Kakyro MakCHMaJbHYI) KMHETHUYECKYIO SHEPTHUI0 UMCIOT BBIPBAHHBIC M3 JIUTHS JICKTPOHBI
Py 00JTyYEHUUU CBETOM C 9aCTOTOU 10%° T'u? (A=2,49B, h=16,62 10°% JIx.c, 1 3B = 1,9.10%°
JIx).

1.0955B; 2. 2,55B; 3. 1,3 3B; 4. 3,155B; 5.1,7453B.

®du3zuka aToMa 1 aTOMHOI0 gjapa

37. Ha ocHOBe pe3ynbTaTOB KaKuX ONbITOB Pesepdopa mpenokni miaHeTapHyo MOJIETb
aToma.

1. Omnertel Jlenapaa.

2. OnbITHI IO B3aUMOICHCTBUIO IPOTOHOB C BEIIECTBOM.

3. bomOapaupoBKa o- YaCTUIIAMUA METAJUIMIECKUX TJICHOK.
38. YkaxuTte BTOPOI MPOAYKT SIACPHOM PEaKIuu: 94Be+42He—>126C+?

1.n

2. p

3. 7.
39. Kakoit mopsiikoBeIif HOMep B Tabmuiie MeHeneeBa IMeeT 3JIEMEHT, KOTOPEI oOpa3yercs B
pesyibTare [3- pacnaja sjapa 3JIeMeHTa ¢ MOPsIKOBBIM HoMepoM Z

1. Z+1

2. Z-1

3. Z.
40. OmnpenenuTe 9MCiIo ICKTPOHOB B AJICKTPOHHOW 000JI0UKEe HEUTPAIBHOTO aTOMa, B aTOMHOM

AJIpe KOTOPOTO COAEPKUTCS 6 IPOTOHOB U 8 HEUTPOHOB.

1.0

2. 2

3.6
41. Tlouemy Teopus bopa He cMoria OOBSICHUTE CIIEKTpalibHbIe 3aKOHOMEpHOCTH | enns?

1. Bop nomnp30Bascs TONBKO KJIACCUYECKON (DH3UKOM

2. bop Tmonp30BaJICS KJIACCHUECKOW MEXAaHHUKOW M KBAHTOBBIMM 3aKOHOMEPHOCTSMHU

U3ITy4EeHUS, IOMYyCKas JOTHYECKYIO HEMOCIeA0BATEIbHOCTb.

3. bop yuuThIBall TOJBKO KBAHTOBBIE 3aKOHOMEPHOCTH U3JIYy4ECHHUS.
42. Kakoe W3 Tpex THUIOB W3Iy4deHHus (o, B, Y) HE OTKIOHIETCS DIIEKTPHUYSCKUM M MarHUTHBIM
MOJISIMH?

1. o- uznyuenue

2. - nznydeHue

3. Y- U3Iy4eHHe.
43. KakoBO COOTHOIIEHHE MEXIy Maccoil M, CTaOMIBHOTO SiApa U CyMMOH Macc CBOOOIHBIX
IPOTOHOB Z Mp, U cBOOOAHBIX HEUTPOHOB N My, U3 KOTOPBIX COCTABJIECHO AP0
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1. m,>Zm, +Nm,

2. m,<Zm,+Nm,

3. m,=2Zm,+Nm,.
44. TlposiBIeHHMEM KakOTrO THIMAa B3aUMOJICHCTBUMN, CYIIECTBYIOUIUX B MPHUPOJE, SBISIIOTCS
AJIE€pHBIE CUJIbI, IEHCTBYIOIINE MEKy HYKIIOHAMH B siipe?

1. snexTpoMarHuTHLIE

2. I'paBUTAIIIOHHBIE

3. CuibHBIC

4. Cna0sre.
45. KakoB nopsiIOK BEJIMYUHBI pajuyca sijapa atoma?

1. 10%m
2. 10 %em
3. 10Yem.

7.2. Memoouueckue mamepuaisl, onpeoensaroujue npoueoypy OUeHUBAHUS
3HAHUIL, YMEHUIl, HAGbIKOG U (UU) Onbima 0eAmeIbHOCIMU, XaPAKMePU3yIouux
Imansvl YopmMupoBanus KOmMnemeHyuil.
IIpumepHas ouenka nmo 100 6anbHOM mIKAJIe POPM TEKYLIEro U
MPOMEKYTOYHOT0 KOHTPOJISI

OO1mmii pe3yabTaT BBIBOJUTCSA KaK MHTErpajbHasl OLIEHKA, CKIIAbIBAIOLIAs U3

TEKYIIETo KOHTPOJIA - S0% 1 MpOMeKyTOUYHOTO KOHTPOJIs - 50%.
Jlexkuum - Texywiuii KOonmpoJib BKIIOYACT:

" [OCEUICHUE 3aHATUI 10 oaua.
" AKTHBHOE YYaCTHUE Ha JIEKIHUAX 15 o6an.
®  YCTHBIN ONPOC, TECTUPOBAHUE, KOJUIOKBUYM 60 oan.
* uap. (nokaaasl, pedepaTsl) 15 o6an.

Ilpakmuxka (p/3) - TeKywyuiit KOHmMpPOb BKIIOYAET:
(oT 51 1 BBILIE - 3249€T)

" [IOCELICHUE 3aHATUU 10 oau.
® AKTMBHOE y4aCTHE Ha ITPAKTUYECKUX 3aHATHAX 15  Oau.
" BBINOJHEHUE IOMAIIHUX PadboT 15 oan.
" BBINOJHEHUE CAMOCTOSTENIHHBIX PadoT 20 o0aa.
" BBINOJHEHUE KOHTPOJBHBIX paboT 40 0aa.

Du3uYecKUuil NPAKTUKYM - TeKyujuit KOHmpoJib BKIOYACT:
(oT 51 u BBILIE - 3249€T)

" [IOCELICHHE 3aHATUN U HAJIMYUE KOHCIIEKTa 15 oan.

" TIOJIYYCHHE JIOMYCKa K BBHITOJHEHHUIO PAOOTHI 20 oan.

" BBHINIOJIHEHUE PAOOTHI M OTYETA K HEM 25 o0aJg.

* 3amuTa J1a00paTopHOM PabOThHI _40__oaJ.
[IpoMeKyTOUHBIN KOHTPOJIb 110 JUCIHUIIJIMHE BKIIFOYAECT:

"  YCTHBIN OMPOC - 60 Gamos,

" [MCHbMEHHAasl KOHTPOJIbHAs paboTa - 30 GamoB,

" TECTUpPOBAHUE - 10 6amos.
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bamael  TeKymiero KOHTPOJS CYMMHPYIOTCS UM BBIBOJATCS CpEaHEe
apu(PpMETHICCKOE TI0 pe3yiIbTaTaM KOJUIOKBHYMa, PEIICHUS 3a/1ad U (DU3UICCKOTO
MPaKTUKyMa.

Kputepumn o1ieHoK Ha KypCOBBIX IK3aMeHax
B sKx3amMeHanoHHbI OUJIET pEKOMEHAYETCS BKIIOUATh HE MEHEE 3 BOIPOCOB,
OXBAaTHIBAIOIINX BECh MPONACHHBIA MaTepuai, Takke B Omierax MOTyT OBITh
3a/1ayu ¥ TPUMEPHI.
OTBeThl Ha BCe BONPOCHl olleHUBaroTCcs MakcumyM 100 6asiamu.
KpuTtepumn oneHok cieayomme:

- 100 6amnoB — cmydenm 2nyOOKO NOHUMAEm NPOUOEHHBIU MaAmepuan,
omeeuaem 4emKko u 6CecmoponHe, ymeem oyeHueams Gaxkmol, camocmosimenbHo
paccyscoaem, — OMAUYAEMC  CHOCOOHOCMbIO  0DOCHOB8bIBAMb  6bIBOObLL U
PA3BACHANMDb UX 8 JI02UHECKOU NOCAe008AMENbHOCTIU.

- 90 0a/IOB - cmyodenm 2nyOOKO NOHUMAem NPOUOEHHbIL Mamepuai,
omeeuaem 4emKo u 6CeCmoponHe, ymeem oyeHueams Gaxkmol, camocmosimenbHo
paccyscoaem,  OMAUYAEMC — CHOCOOHOCMbIO  0DOCHO8bIBAMb  6bIBOObLL U
PA3BACHAMb UX 8 JIOSUHECKOU NOC1e008amenlbHOCmU, HO 0ONycKaem omoelbHble
HemoYHOCMIU.

- 80 OGamnoB - cmydenm enyb6OKO NOHUMAEm NPOUOEHHBIU Mamepuan,
omeeuaem 4emKo u 8CeCmoponHe, ymeem oyeHueams Gaxmol, camocmosmenbHo
paccyscoaem,  OMAUYAEMC  CHOCOOHOCMbIO  0DOCHO8bIBAMb  6bIBOObLL U
PA3BACHAMb UX 8 J02UUECKOU NOCIe008AMENbHOCMU, HO OONYCKAem HeKOmopble
owudKU 00We2o xapakmepa.

- 70 6aJLJI0B - cMmyOeHm Xopouio NOHUMAaem NPOUOEeHHbIU MAMepua, Ho He
Modicem meopemuyecky 000CHOBbIBAMb HEKOMOPble 8blBOObL.

- 60 OamgoB — cmyodemm omeeuaem 6 OCHOBHOM  NPABUIBLHO, HO
YY8CMBYemcs MEXaHUYecKoe 3ay4yusanue mamepuand.
- 50 OamaoB — 6 omgeme CmMyOeHmMa UMEMCSA CYUjecCmeeHHble

HeO0oCmamKy,  Mamepuanr  O0X8aueH  «NOJOGUHUAMO», 8  PACCYHCOCHUSX
00NYCKaromcs OWUOKU.
- 40 OGamnoB — omeem cmyoeHma NpasUieH JUlb YACMUYHO, NPU
PA3bACHEHUU MAmepuala OONYCKAromces cepbesHvle OUUOKU.
- 20-30 6ans10B - cmydenm umeem obwee npedcmasieHue 0 meme, HO He
yMeem 102u4ecKu 000CHOB8AMb C8OU MbLCIU.
- 10 0anJ10B - cmyodenm umeem qUULL YACMUYHOE NPeOCMABIeHUue 0 meme.
- 0 6ans0B — Hem omeema.
OTH KPUTEPUU HOCAT B OCHOBHOM OPHEHTHPOBOYHBINA Xapaktep. Eciu B
ousieTe UMEIOTCS 3a/1a4l, OHU MOTYT OBITh 00JIee YETKUMHU.
8. YueOHO-MeTOAMYECKOE 00ecnieYeHre TUCIHIIIMHBI.
a) OCHOBHAas JiUTeparypa:
1. ®pum C.2. Kypc obmiert pusukn: yueOnuk: B 3-x T. T.2: Dnexrpudeckue
U dJIEKTpOMarHuTHeie siBienus. - M3a. 11-e, crep. - CIIG. [u np.]: Jlansb,
2007. - 518 c.



o B

9.

33

Xaiikun C.D. ®uzndeckre OCHOBbI MEXaHHUKHU: yuel. mocodue / XailkuH,
Cemén DOMmMmanyminoBuu. - M3x. 3-e, crep. - CII6. [u ap.]: Jlans, 2008. -
754c.

bongapes b.B. Kypc o6meli ¢usuku: [B 3-X kH.: yueb. mocobue]. Ku.1,
Kun.2, Ku.3: Mexanuka. Dnekrpomarnetu3m. Ontuka. KBantoBas ¢usnka
Tepmonunamuka. Cratuctudeckas ¢usuka. CTpoeHue BemecTBa /
bonnapes, bopuc Bmagumuposuy, H. I1. Kamamuukos. - U3x. 2-e, crep. -
M.: Beicm. mik., 2005.

Pemm3or A.H. Menunmackas n 6uonornyeckas pusuka. — M., 1999,
Bonpkenmrelin B.C. CoopHuk 3amau no kypcy oOmed ¢usuku. — M.,
1990.

benos J1.B. Mexanuka. M.. Uzn. ®dusnueckoro ¢p-ta MI'Y um. M.B.
JlomonocoBa, 1998.

benos [I.B. OnektpomarHetu3Mm W BOJIHOBas ontuka. M., W3n.
MOCKOBCKOro rocyaapcTBeHHOro yHusepcurera uMm. M.B. JIoMmOHOCOBa,
1994.

I'pabdoBckuit P.M. Kypc ¢usuku: [yueb6. mnocoOue] /I'paboBckuid,
Poctucnas Banosuu. - U3n. 11-e, crep. - CII6. [u ap.]: Jlans, 2009. - 607
C.

CagenweB U.B. Kypc o0mieit ¢pusuku: B 3-x 1.: yuebnuk. T.1-3. - 10-e u3z.,
ctep. - CII6.: Jlans, 2008. - 496 c.

10.KamammaukoB  C.I'.  OmektpuuectBo: [yue0. mocobme st us.

crennaibHOCTeH By30B] / Kamamaukos, Cepreii [ puropseBud. - 6-¢ u3.,
ctep. - M.: ®usmarnur, 2004. - 624 c.

11.Mexanuka. OOmmit Qu3ndecKuii MPaKTHKyM [DIEKTPOHHBIN pecypc] :

12.

13.

14,

yuebHoe nocobue / C.1. Ucaraes [u np.]. - DIEKTPOH. TEKCTOBBIEC TaHHBIEC.
- Anmatel: Ka3zaxckuil HallMOHaNbHBIN YHUBEpcUTET UM. anb-Dapadw,
2014. - 210 c. - 978-601-04-0462-5. - Pexum 1ocTymna:
http://www.iprbookshop.ru/58710.html (oama obpawenus: 14.10.2021).

3io3un A.B. O®wusuka. Mexanuka [DIEKTpOHHBIN pecypc]: ydeOHoe
nocobue nns By3oB / A.B. 3ro3un, C.b. Mockosckuii, B.E. Typos. -
DNEeKTPOH. TEKCTOBBIC JaHHBIC. - M.: Akamemuueckwnii [Ipoekr, 2015. - 436
C. - 978-5-8291-1745- 0. - Pexum JOCTyTIA:
http://www.iprbookshop.ru/36623.html (oama obpawenus: 14.10.2021).

TanubikoBa-bymkesnuy M.,  ®wuszmka. Yacte 1.  MexaHuka.
MonexynspHas pu3nka ¥ TepMOIUHAMUKA. DJIEKTPHUUECTBO U MAarHETU3M
[Dnektponnsiii pecypce]: yueObnmk / WM. TanuteikoBa-bymikeBud. -
DJIEKTPOH. TEKCTOBBIC JaHHBIC. - MuHCK: Boimmiimas mkoma, 2014. - 304
C. - 978-985-06- 2505-2. - Pexum JOCTyTIA:
http://www.iprbookshop.ru/35562.html (0ama obpawenus: 14.10.2021).

OxonomoBa JLLH. ®uzuka. Tembl 1-4. DJIeKTpUYECTBO W MarHeTU3M
[DnexTpoHHBIN pecypc]: cOopHuk TectoB M 3amad / JI.LH. DxoHomoBa. -
DIIEKTPOH. TEKCTOBBIE AaHHbIE. - M.: U3narensckuii [Jom MUCuC, 2015. -
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132 C. - 978-5-87623- 877-1. - Pexum J0CTyma:
http://www.iprbookshop.ru/56604.html (oama obpawenus: 14.10.2021).

15. MuxaiimoB B.K. Bomspl. Ontuka. AtomHas ¢(usmka. MonekynspHas

¢usnka [DIeKTpoHHBIN pecypc]: ydueOHoe mocobme/ MuxaitnoB B.K.,
[Tanpumoa M.M.- DIEKTpOH. TEKCTOBBIC HaHHBIC.- M.: MOCKOBCKHIA
rocyaapCTBEHHBIN cTpouTeabHbIM YHUBEepcuTeT, DbC ACB, 2016.- 144 C.-
Pexxum  mocryma:  http://www.iprbookshop.ru/62614.ntml. - 3bC
«IPRbooks» (0ama obpawenus.: 14.10.2021).

16. KBantoBast ¢usuka [Onextponnsii pecypc]/ H.B. Cowmna [u mp.].-

OnekTpoH. TekcToBble AaHHble.- M.: I[Ipomereit, 2013.- 194 c.- Pexum
nocryma: http://www.iprbookshop.ru/24021.html. - DBC «IPRbooks»
(0ama obpawenus: 14.10.2021).

17. MuxaiinoB M.A. Snepnas ¢usuka u ¢Gu3uka d>JIEMEHTAPHBIX YACTHII.

Yacts 1 [DnextpoHHbIN pecypc]: yueOHoe mocobue / M.A. Muxaiinos. -
DOnexkTpoH. TekcToBble AaHHbIEe. - M.: Ilpomeret, 2011. - 94 c. - 978-5-
4263-0048-4. - Pexum pocrtyma: http://www.iprbookshop.ru/8306.html
(0ama obpawenus: 14.10.2021).

18. MuxaitnoB M.A. SnepHas ¢usmka ¥ (UMK SIEMEHTAPHBIX YACTHIL.

Yacte 2. DneMeHTapHbIC YacTHUIBl [DJIEKTPOHHBIM pecypc|: ydeOHoe
nocoobue / M.A. MuxaitinoB. - DJEKTPOH. TEKCTOBbIC JaHHbIC. - M.:
[Tpometeit, 2013. - 28 c. - 978- 5-7042-2471-6. - Pexxum npocrymna:
http://www.iprbookshop.ru/58212.html (0ama obpawenus: 14.10.2021).

0) 1OMOJIHMTEIbHASA JIUTEepaTypa:

1.

OunkenpinTeitn A.B. ®@usnka Oenka: Kypc Jekuui: [y4ueb. mocobue st
BY30B 10 OMOJI. crienualbHOCTIM ] / DuHKenbIITeHH, Anekcelt ButanbeBuy ;
O.b. [Ituue; Uu-T 6enka PAH. - 3-e uza., uctp. u non. - M. : YHUBepCHUTET,

2005. - 455 c.
I'mpaes M.A., Jlaumer M.M. Meroauveckne ykKa3aHUs K BBIIOJHEHUIO

mabopaTOPHBIX 3a/1a4 O JeKTpoMarneTumy. Maxaukana. 2003. AT AT'Y.

Kanamnukos H.II. ®uzuka: MHTEpHET-TECTUpOBaHHE OA30BBIX 3HAHUU :
[yaeb. mocobue] / Kanamnukos, Hukonait [TaBnosuu, H. M. KoxeBHUKOB. -
CIIG. [u ap.]: Jlans, 2009. - 149,[11] c.

Aiizepman M.A. Knaccuueckas MexaHuka: [yueO. mocobue] / AiizepMmaH,
Mapk ApoHoBHU. - 3-¢ u3[. - M. : @uszmaraut, 2005. - 378 c.

3ucman ['.A. Kypc obme#t ¢usuku: B 3-x T.. yueO. mocobume. T.2:
OnexkTpudecTBO U MarHeTusM / 3ucman, ['upm Adpamosud, O. M. Togec. - 7-
e u3n., crep. - CII6.: Jlans, 2007. - 352 c.

Tamm W.E. OcHoOBBI Teopum »diekTpuuecTBa: [yueO. mocobue nmns ¢us.
cnenuaibHoCcTe yH-TOB] / TamwMm, Urops EBrenneBuu. - 11-e wu3z., ucmp. u
mom. - M. : ®usmatinurt, 2003. - 615 c.

OJIeKTpOMAarHeTu3M. 3ajadyd W pelIeHus: MeTon. mocodue / Dexaepal.
areHTCTBO MO oOpa3oBanuio, Jlarect. roc. yH-T; [cocT. M.U. [lanmeB]. -
Maxauxkana: WUIIL JII'Y, 2005. - 138 c. - 80-00.
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. Mbapuon JIx.b. O6mas ¢usuka ¢ Ouonornyeckumu npumepamu. M., Bricias

mKoJia, 1986.

. 300enko B.S. Kpatkmii kypc Owomormyeckodt (usuku [DIESKTPOHHBIN

pecypc]: yuebHoe mocoOme/ 3006enko B.A., Ilnyraxun I'.A.— DIeKTpoH.
TekcToBbie nanHbie.— CapatoB: Al [Tu Op Memna, 2018.— 229 ¢.— Pexum
nocryma: http://www.iprbookshop.ru/69314.html. — SBC «IPRbooks» (dama
oopawenus: 14.10.2021).

10.Kypc dmsuku [DmekTpoHHBIH pecype]| : yueOHoe mocobue / A.H. JlaproHos

[1 1p.]. — DAEKTpoH. TEKCTOBBIE NaHHbIe. — BopoHex: BopoHexckuii
l'ocynapctBenHbiii  ArpapHbiii  YHuBepcuteT wum. Mwmmnepatopa Iletpa
[Teporo, 2016. — 203 c¢. — 978-5-7267-0929-1. — Pexum npocrymna:
http://www.iprbookshop.ru/72682.html (oama obpawenus: 14.10.2021).

9. IlepeueHb pecypcoB HHG(pOPMANUMOHHO-TEJIEKOMMYHUKAIIMOHHOW CeTH

«I/IHTepHeT», HCOﬁXOIlI/IMl)IX JJIA OCBOCHUSA JUCIIHUILJINHBI.

1.

DnekTpoHHo-ouomoreynas cuctema (ObC) IPRbooks (www.iprbookshop.ru).
JIunensuonuselii goropop Ne 6984/20 Ha 31eKTPOHHO-OMOIMOTEYHYIO CUCTEMY
[PRbooks ot 02.10.2020 r. Cpoxk aeiictBuii mporoBopa co 02.10.2020 r. mo
02.10.2021 r.

Moodle [Creyuanvnoui ¢usuueckuti npakmuxym no soeproiu @usuke]:
cucmema BUPMYanbHo2o obyueHuem: [6aza OawnHvix] / [lae. 2oc. yH-m. —
Maxaukana, 2. — [locmyn uz cemu /'Y unu, nocne pecucmpayuu uz cemu yH-
ma, u3 Jabou mouku, umewueu oocmyn 6 unmepnem. — URL:
http://moodle.dgu.ru/ (0ama obpawenus: 27.09.2021).
DnekTpoHHo-O0ubauoTeyHass cucrema (ObC) «YHuBepcurerckas OubIMoTeKa
onyaiim»: Www.biblioclub.ru. JToroBop 00 oka3anuu WHGOPMAIIMOHHBIX yCIYT
No 131-09/2010 ot 01.10.2020r. Cpok netictBusi noroBopa ¢ 01.10.2020 no
30.09.2021 r. 537HauMeHOBaHMUIA.

DnekTpoHHo-OmOmoteunas cucrema «9bC JIAHbB https://e.lanbook.com/.
Horosop NeCOb HB-278 na snextponHO-0mbmmoTeunyto cucremy JIAHD ot
20.10.2020 r. Cpok neiictBuii gorosopa co 20.10.2020 r. mo 31.12.2023r.
Hayunast oanextponHas Oubnuoteka http:  //elibrary.ru. JlumensuonHoe
cornamenue Ne 844 ot 01.08.2014 r. Cpok aeitctBus cornamenus ¢ 01.08.2014
r. 0€3 OrpaHUYCHHUS CPOKA.

HanwonanpHast ~ snekTpoHHas — OmOnmoreka  https:/H30.pd/.  Jlorosop
Nel01/HOB/101/HOB/1597 o mnpenocraBneHuun npoctyna k HannonanbHO#R
anekTpoHHOM Oubimoreke ot 1 aBrycra 2016 r. Cpok aeiicTBusi AoroBopa c
01.08.2016 r. 6e3 orpanmyeHus cpoka. J[OroBop MOKET MPOJOHTUPOBATHCS
HEOTPAaHWYCHHOE KOJIMYECTBO pa3, €CIIM HHU OJHA W3 CTOPOH HE JKEJIaeT ero
PacTOpPTHYTb.

Web of Science: Web of Science Core Collection 6a3p1 nannaeix Clarivate.
Cpok neiictBust 10 31.01.2021 r. [Tucemo PODU ot 07.07.2020 r. Ne 692 o
MPEIOCTaBICHUN JIMIIEH3UOHHOTO JIOCTyNa K COAEp)KaHWI0 0a3 JTaHHBIX
Clarivate B 2020 r. webofknowledge.com
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8. Scopus: Scopus u3narensctBa Elsevier B.V. Cpok aeiictust no 31.01.2021 r.
[Tucemo PODU ot 19.10.2020 1. Ne 1189 o npegocTaBiieHUN JULIEH3UOHHOTO
JOCTyTIa K COJIepKaHmio 0a3bl JaHHBIX Scopus m3aarenbcTBa Elsevier B.V. B
2020 r. https://www.scopus.com

9. MexayHapoaHoe u3aatTeJbcTBO Springer Nature Koyutekmus >XypHaJIOB,
KHUT W 0a3 JaHHBIX u3gaTenbcTBa Springer Nature. Cpok aedcTBUS 0
31.01.2021 r. ITucemo POD®U ot 17.07.2020 r. Ne 743 o mpenocTaBieHUU
JUIIEH3UOHHOTO JIOCTYyMa K COAEp’KaHWIO 0a3 JaHHBIX W3JAaTeIhCTBA Springer
Nature B 2020 1. Ha  yCIOBHUSIX  HAUMOHAIBHOM  MOAMUCKHU
https://link.springer.com/

10.Kypunaasr American Physical Society. baser ganneix APS (American
Physical Society). Cpok neiictBus mo 31.01.2021 r. ITucemo PODU ot
10.11.2020 r. Ne 1265 o mnpenocTaBlI€HUM JHIEH3UOHHOTO JOCTyNa K
comepkanuto  0a3  gaHHblx American Physical Society B 2020 T.
http://journals.aps.org/about

11. YHuBepcurercKas uHopManMOHHAA cucremMa POCCHUA
https://uisrussia.msu.ru/
12. http://lwww.phys.msu.ru/rus/library/resources-online/ - DJICKTPOHHBIE

y4ueOHbIE MOCOOUS, M3AaHHBIC MpPEnojaBaTessIMU (Pu3nUeckoro (akynbTeTa
MI'V.

13. http://www.phys.spbu.ru/library/ -  smexkrpoHHBIE  y4eOHBIE  TIOCOOHMS,
W3IaHHble  mpenojaBatesiMu  ¢dusudeckoro  (daxkynpreta  CaHKT-
[leTepOyprckoro rocyHUBEpCHUTETA.

10. Mertoauyeckue YyKazaHus sl OOyYAUIUXCA 1O OCBOEHHIO
AUCUMIIMHBI.
[lepeueHb  y4yeOHO-METOJUYECKUX  MaTEpPUAJIOB,  MPEIOCTABIISIEMBIX
CTyJICHTaM BO BpeMsl 3aHSATHI:
e pabouue TETpaau CTYJACHTOB;
e HarJIsIaHbIE IOCOOMUS;
® CJIOBapb TEPMHUHOB IO KypcCy 0011ei Pu3uKu;
® TE3HCHI JICKIIUM,
® pa3aTOYHbIN MaTEepHUasl O TEMATUKE JIEKIHM.

Bun yueOHbIX Opranuzanus I1eaTeIbHOCTU CTyACHTa
3aHIATUN
Jlexkuus Hanucanne koHCHEKTa JEKIUI: KPATKO, CXEMAaTUYHO, ITOCIEA0BATEIIHHO

(UKCUpOBaTh OCHOBHBIC TOJIOXKCHHUS, BBIBOABL, (HOPMYIHUPOBKH,
0000IIIeHNsT; TOMEYAaTh Ba)KHBIE MBICIH, BBIJCIATHL KJIIOYEBBIE CJIOBa,
TepMuHBI. [IpoBepka TEPMUHOB, MOHATUH C MTOMOLIBIO SHIIUKIIOIEIHH,
CJIOBapey, CIPAaBOYHHMKOB C BBIIHCBIBAHUEM TOJKOBAaHHN B TETPA/b.
O0603HaYuTh BOMPOCHI, TEPMUHBI, MaTepual, KOTOPHIH BHI3BIBACT
TPYAHOCTH, IIOMETUTh U IOIBITATbCS HAUTU OTBET B PEKOMEHIYEMOU
muteparype. Ecnm camocTosTenbHO HE ymaercs pa3o0parbcs B
Marepuaine, HeoOxogumMo chOpMyaupoBaTh BOMPOC ©  3a7aTh
MIPEToIaBaTeI0 Ha KOHCYJIbTAIlMHU, HA TPAKTUUECKUX padoTax.
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Ilpakmuuecku
€ 3aHAamu

[TpopaboTtka paboueil mporpaMmsl, yaesssi 0co00e BHUMaHHUE LEISIM U
3a/la4yaM CTPYKTYPE U COJEP’KaHUI0 TUCHUIUIMHBI. KoHcrekTupoBaHue
UCTOYHUKOB. PaboTa ¢ KOHCHEKTOM JIEKIUH, MOATOTOBKAa OTBETOB K
KOHTPOJIbHBIM BOIIPOCaM, IPOCMOTP PEKOMEHAYEMOW JIUTepaTypsl,
paborta ¢ TekcToM. Pemienne pacueTHO-TpaUyeCKuX 3aJaHuil, perieHue
3aJ1a4 10 aJIrOPUTMY H JIp.

Pegpepam

[Touck nurepaTypsl U cocTaBieHHe OUOIHOrpaduu, UCIONb30BAaHUE OT
3 1o S5 HayuyHbIX paboOT, H3JOKEHHE MHEHHS aBTOPOB U CBOETO
CYKIEHHS 10 BBIOPAaHHOMY BOIIPOCY; M3JI0KEHHE OCHOBHBIX aCIEKTOB
npo6siembl. Kpome Toro, mpuBeTcTByeTcs MOUCK MHGOPMAILIUU IO TEMeE
pedepara B MHTepHeTe, HO ¢ 00s13aTeNbHON CCHUIKOM HA MCTOYHHK, U
nojipa3yMeBaeTcs  HEe  MpocTas  KOMIWJISALMSA ~ MaTepuana, a
CaMOCTOSITENIbHASI, TBOPUECKAsl, aHAJTUTHIECKasi paboTa, ¢ BhIPAXKECHUEM
COOCTBEHHOTO MHEHHUsI [0 paccMaTpUBaeMOil TemMe H TIpamMOTHO
CAENaHHBIMM  BBIBOJAMM M 3akitouyeHueM. (O3HaKOMHUTBCS €O
CTPYKTYpo# 1 ohopmiieHHeM pedepara.

TIloozomoeka k
IK3AMEHY

[Ipy moxaroTroBKke K BSK3aMEHY HEOO0XOAMMO OpHEHTHUPOBATHCS Ha
KOHCIEKTBHI JIEKI[MI, pEKOMEHAYEMYIO JTUTEPATypPy U .

Camocmoamenvhasn padoma cnmyOeHmoe peaiu3yemcs 6 guoe:

® [IOJATOTOBKU K KOHTPOJIbHBIM paboTaM;

® [IOJATOTOBKHU K MPAKTUUYECKUM 3aHATHUSM;

e odopmieHus 1abOpPaTOPHO-MPAKTUYECKUX pabOT (3amoyiHEHUuE TaOJuIl,
pelleHne 3a71a4, HalTMCaHUE BHIBOJIOB);

® BEHINIOJIHCHWS ~ WHAMBUAYATbHBIX  3aJaHWM 1O  OCHOBHBIM  TeMaMm
JUCITUTUTHBL;

e HanmcaHue pedeparoB 1Mo npodieMam JUCIUTLIMHGB "du3nka'.

e 00s3aTebHOE TOCEIICHUE JICKIIMI BEAYIIET0 MPenoaaBaTers;

® JICKIIUU

— OCHOBHOC MCTOJUYCCKOC PYKOBOACTBO IIpU HUIYUCHHU

JUCIUTUIMHBI, HauOoJiee ONTUMAIbHBIM 00pa30M CTPYKTYpPUPOBAHHOE U
CKOPPEKTHUPOBAHHOE HA COBPEMEHHBI MaTepHa,

® B JIEKIIMU TIyOOKO M MOAPOOHO, apryMEHTUPOBAHO M METOJIOJIOTHYECKU
CTPOTO PacCMaTPHUBAIOTCS TJIABHBIC MMPOOJIEMBI TEMBI;

® B JICKIIMM JaOTCSd HEOOXOMWMBIE pa3HbIE TOAXOIbI K HCCIACAYEMbBIM
npobJiemMam;

® IOATOTOBKY M aKTUBHYIO pa0bOTy Ha JIAOOPATOPHBIX 3aHATHSIX;

® T[IOATOTOBKA K JJAOOPATOPHBIM 3aHATUSAM BKIIOUAET MPOPAOOTKY MATEPUATIOB
JICKIIUHA, PEKOMEHI0OBAaHHOW Y4€OHOMU JTUTEepaTypHhl.

11. Ilepeyenb HHGPOPMANUOHHBIX TEXHOJOTMH, WCIOJb3yeMbIX IpPH
OCYLIECTBJICHMH 00pa30BaTeJIbHOIO MNpoLecca IO IMCHUILIMHE, BKJIKYAs
NepeYyeHb MPOrPpaMMHOr0 odecrneYyeHusi U MH(OPMALMOHHBIX CIPABOYHBIX

CHUCTEM.

VYueOHas M HayyHas JuTepaTypa Mo Kypcy. Buaeosamucu, CBS3aHHbIE C
MpOrpaMMoOi Kypca, KOMIIbIOTEPHBIE JEMOHCTPALIMH, TEXHUYECKUE BO3MOXKHOCTHU
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JUTSE X TIpOCMOTpa U mpociymuBanus. CBOOO HBIN HocTyn B IHTEepHET, HATU4He
KOMIIBIOTEPHBIX MPOTPAMM OOIIETO HA3HAYCHHUSI.

1. Ilporpammuoe obecnieuenue s aekiuii: MS Power Point (MS Power Point
Viewer), Adobe Acrobat Reader, cpemctBo mnpocmoTpa H300paKeHUH,
TaOJIMYHBIN TPOIECCOP.

2. [IporpamMmMHOe oOecrieueHue B KOMIbIOTEpHBIN Kiacc: MS Power Point (MS
Power Point Viewer), Adobe Acrobat Reader, cpemctBo mpocMoTpa
n3zoopaxenwuii, Matepuer, E-mail.

12.0nucanue MaTepHaibHO-TEXHHYECKOH 0a3bl, HEOOXOAMMON JIA
ocyliecTBJIeHHs 00Pa30BaTeJIbHOI0 MPoLecca Mo AUCHUILIHHE.

KoMriekt  MyJabTUMEOUNHBIX — CHAlA-TEeKIM 1O  BCeM  pasjeiiaM
JUCITUTUTUHBI.

KoMIiekT aHUMUPOBAaHHBIX WHTEPAKTUBHBIX KOMIIBIOTEPHBIX JEMOHCTpAIUi
10 ALY Pa3/ieNoB TUCIUILIUHBI.

3aKperuieHne TEOPETUUYECKOTO Marepuana M MPUOOpPETeHHE MPAKTUYECKUX
HABBIKOB HCIIOJIb30BAHUS aIllapaTypbl IS TPOBEPKH (HUUYECKUX 3aKOHOB
obecnieunBaeTcs gaboparopusiMu Gpusudeckoro mpakrukyma — 10 nad. (MexaHuKH,
MOJICKYJIIPHON (PU3UKH, DJICKTPUYECTBO M MarHeTW3Ma, ONTHUKH, AaTOMHOW U
AIepHON (PU3UKH).

[Ipy mnpoBemeHWH 3aHITHH  HCIOJIL3YIOTCS  KOMIIBIOTEPHBIE  KJIACCHI,
OCHAIIEHHBIE COBPEMEHHON KOMIIBIOTEPHOU TEXHUKOM.

[Ipy M3NMOXKEHUH TEOPETHUECKOrO0 MaTepuaja HMCIHOJb3YeTCs JIEKIIMOHHBIN
3a]l, OCHAIICHHBIM  MyJbTUMEIHWA  MPOEKIIMOHHBIM  O0OpyIOBaHHEM U
VHTEPAKTUBHOU JTOCKOM.



