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1. EJIM 1 3AJIAYHN OCBOEHUSA JUCIIUIIJIMHBI (MO Y JISA)

1.1. HensiMmu ocBOEHMS AMCHUILIMHBI (Moaynasi) «®u3MKa» SBIAIOTCS (HOPMHUPOBAHUE Y
CTYJEHTOB HAay4YHOTO MBIIUICHUS W TOHHMMAaHHUS TPaHUI TPUMEHUMOCTH pPa3INYHBIX (HU3HMUECKUX
MOHSATUN, 3aKOHOB, TEOPUM M YMEHHUS OLEHHUTH CTENEHb JOCTOBEPHOCTH PE3YJbTATOB, MOJYYEHHBIX C
MOMOIIbIO SKCHIEPUMEHTAIBHBIX UM TEOPETUUECKUX METOJIOB HCCIEA0BaHNN

1.2. 3axa4n ocBOEHUA IUCUMILVINHBI (MOaYJis1) «Pu3nka»:

CO3/IaHHE y CTY/IEHTOB OCHOB IIMPOKON TEOPETUUYECKOM MOATOTOBKH B 001acTH (DU3HKH;

YCBOEHHE OCHOBHBIX (PM3MYECKHX SBJICHUHA M 3aKOHOB KJIACCMYECKOHW M COBPEMEHHOHM (hM3MKH,
METOJI0B (PU3NYECKOTO UCCIIeI0BAHUS;

U3yueHHe NPHUEMOB W HABBIKOB pEIICHHs KOHKPETHBIX 3a/ad M3 pPa3HbIX objactedl (u3mky,
MOMOTAIOIINX CTYACHTaM B JaJIbHEHIIIEM pellaTh MPUKIAaTHbIE 3aJauH.

2. MECTO JUCIIMIIJIMHBI (MOAYJIsA) B CTPYKTYPE OIIOII

2.1. Yuednas aucuumianHa (Moayab) «@U3MKa» 0THOCUTCS K 6azosoul vacmu b1.5.09.

2.2. Jlnsg u3ydyeHHsl JAAHHOH Y4eOHOH IMCUMIUIMHBI (MOXYJIsI) HEOOXOAMMBI CJIeayIol[ue
3HAHUSl, YMEHHUS M HABBIKH, (POPMHPYyeMble NPeAIeCTBYIOINMH JUCHHIIMHAMHA (MOAYJISIMH):

- -IIKOJBHBIN Kypc GU3MKHU, MATEMAaTHUKH, TEOMETPUH, XUMHUH, BbICIIAs MaTEMAaTUKa U CMEXKHbIE C
Hell pasniensl, B 00beMe, YUTaeMOM Ha COOTBETCTBYIOIIEH CIIEIUAIBHOCTH B By3axX

3HaHuA: GU3MKU B Ipeesiax IporpaMMbl CpeHeN MKoJbl (Kak MUHUMYM — Ha 0a30BOM YPOBHE);
pa3ziesioB MaTeMaTHKH, MPEIyCMOTPEHHBbIE MPOTrpaMMON CpelHEN IIKOJIbI M YHMBEPCUTETa; OCHOBHBIE
MOJIO’KEHUSI IPYTMX €CTECTBEHHBIX HAYyK B MpeJesiax MporpaMMbl CpeHeN MIKOJIbI (KaK MUHUMYM — Ha
06a30BOM YpOBHE).

YMeHnusi: pemarth 3agaud 1Mo (U3MKE B paMKax IIKOJBHONM MpPOrpaMMbl, OCYLIECTBIIATH
peoOpa3oBaHusl MaTEeMaTUYECKUX BBIPAXKEHUN, IPOBOIUTH MAaTEMATUYECKUE BBIUNCIICHHUS.

HaBpiku: mpuMeHeHHs 3aKOHOB (PM3MKU K KOHKPETHBIM NMPAKTHUYECKUM CUTYAIMsIM, BBITTOJHEHHS
MOSICHUTEBHOTO PUCYHKA K 3aJ1a4aM, aHAJIN3a TIOCTABJIICHHOMN 3a/1a4y.

2.3. IlepeyeHb mocjaeayHIIMUX Y4eOHbIX TUCHHMILIMH (MOIYyJIeil), 1JIsi KOTOPHIX He00X0AHMMbI
3HaHMs, YMEHHS U HABBIKU, GopMHupyeMbIe JAHHON y4eOHOH JUCHUILIMHON (MOayJIeM):

- - -DKOJIOTUH;

-TEOPETUYECKUX OCHOB AJIEKTPOTEXHUKH;

-3JIEKTPOTEXHUYECKOTO ¥ KOHCTPYKLIMOHHOT'O MaTepHUaIOBEICHUS;

-00111eH SHEPTeTUKY; -3JIEKTPUUECKUX MAIIIKH;

-0€30MacHOCTH KU3HEAEATEIbHOCTH; ~-CHJIOBAs DJIEKTPOHHUKA;

-3JIEKTPUYECKUE U DJIEKTPOHHBIE alaparsbl;

-3JIEKTPUYECKHI MPUBOJ,

a TaK)K€ 3HAUMTEJIbHOI'O KOJIMYECTBA JUCUUILIMH BAPUATUBHOW YACTU U JUCLUIUIMH UKYPCOB IO
BEIOODY.

3. KOMIIETEHIMHU OBYYAIOLIETI'OCSA, ®OPMHUPYEMBIE B PE3VJIBTATE
OCBOEHUA JTUCIUITIJIMHBI (MOAY JISA)

[Tporiecc w3ydeHWs TUCHMIUIMHBI (MOMYJsI) HampaBJeH Ha (HOPMHPOBAHHE OSJIECMEHTOB
ciaenyromux kommnereHuuid B coorBercTBUM ¢ PI'OC BO u OIIOII BO no gaHHOMY HampaBi€HUIO
MOATOTOBKH (CTIEIUATBLHOCTH):

a) obmenpodeccuonansubix (OIIK): OITK-1

Taoauma 1
JlexoMMo3HIIHs pe3yJIbTATOB 00y4YeHHsI
[Inanupyemble pe3yabTaThl OCBOECHHUS JUCHUIUIMHBI (MOIYJIs)

Kon xomnereruH 3HaTthb (1) Ywmers (2) Bnagets (3)
YK-1 Crnocob6en | UYK-1.1. ocHoBbl | UYK-1.2. NVYK-1.3.  HaBblkamu
OCYIIECTBIISITh  MOUCK, | MATEMATHKH, (U3UKHU, | OCYIIECTBIIATh  IMOUCK | TEOPETUIECKOTO u
KPUTHYECKHM aHaJIu3 U | BHIYUCIUTEIbHOU pelIeHru CTaHIAPTHBIX | SKCIEPUMEHTAIBLHOTO




CHHTE3 HH(pOpPMAIHH,
NPUMEHATh CHCTEMHBIN
MOJIXOA JJsl pPEeLIeHUs
MOCTABJICHHBIX 3a7a4

TEXHUKHU
IPOrpaMMHUPOBAHUS.

npodeccrnoHaTbHBIX
3aa4 ¢ TPUMEHEHUEM
€CTECTBCHHOHAYYHBIX U
00IIENnHKEHEPHBIX
3HAHWUH, METOJI0B
KPUTHYECKOTO aHaIn3a
M CHCTEMHOT'O IOJIX0/1A.

HUCCIICO0BaHUA
00BEKTOB
npodecCuoHaTbHOM
JeSITeITbHOCTH.

4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBI (MOAYJIS)

OObeM JUCHMIUTMHBI (MOJIYJIsI) COCTaBIIsieT 6 3aueTHBIX EIWHUI, B TOM Yuclie 72 4daca,
BBIJICJICHHBIX Ha KOHTAKTHYIO paboTy oOyyaromuxcs ¢ mpernojgaBaTeneM (M3 Hux 36 4acoB — Jeknuu, 36
4acoB — JlabopaTopHbie PaboThl), U 144 yaca — Ha CAMOCTOATEIBLHYIO Pa00Ty O0yYarOIIMXCS.

Taoauma 2

CTpyKTypa H coiepKaHMe TMCUUILITUHBI (MOTYJIsA)

KonTakTHas CaMOCTOST. @DOopMBI TEKYIIETO KOHTPOJIS
e paborta aGoTa yCIIEBaeMOCTH
Ne | Hammenoanme | $| © B 4yacax) P (no nedensim cemecmpa)
n/m | paszgena, TeMbI 3 E ®opMa IPOMEKYTOUHON
© JI 113 JIP KP Cp aTTecTaluu
(no cemecmpam)

1 Dusnueckue 1 |15 |4 5 18 TectupoBanue

OCHOBBI

MEXaHUKH
2 Monekynsapua |1 |59 |5 4 17 KomnnokBuym Nel

g pu3nKa u

TEPMOJUHAMHU

Ka
3 Onektpoaunam | 1 | 10- | 4 5 18 YeTHBIN o1poc

uKa 15
4 Marnetusm 1 [15-1]5 4 17 Komnoxsuym Ne2,

18 KOHTpoJIbHAast pabota Nel

5 Dusnka 2 |15 |4 5 19 TecTupoBanue

KoJie0aHuil 1

BOJIH
6 Onrrka 2 |59 |5 4 18 Komnoksuym Ne3
7 ®uzuka atomoB | 2 | 10- | 4 5 19 VYcrHblii onpoc

Y aTOMHBIX 15
SIBJICHU

8 dusuka 2 | 15- |5 4 18 Komnoksuym Ne4,

4TOMHOTIO 18 KOHTpoJbHas paborta Ne 2

Spa ¥ YaCTHUI]

nUToro 36 36 144 3AYET

YcnoBHBIE 0003HAYCHHUS:
JI — 3anstus nekiuonHoro tuma; 13 — mpaktuueckue 3ausatusi, JIP — nabopatopHsie pabOTHI,
KP — kypconas pabora; CP — camocTositenpbHas paboTa 1o OTACIbHBIM TeMaM

Taoauma 3

Martpuia cooTHeceHHs pa3iesioB, TeM YU4eOHO# IMCUMIIIMHBI (MO1YJIs1)

U (popMuUpyeMBIX B HUX KOMIIETEHIIUH



Komnerenmun
Paznensr, obmee
MBI Kom-Bo KOJIMYECTB
JACITUATITAHBI (MOYJIs) Hacos VK- 0
KOMIIETEH
i

duznueckre 0OCHOBEI MEXaHUKH 27 + 1
MonekynsipHas pu3MKa ¥ TEpMOIMHAMUKA 26 + 1
DIeKTpoANHAMUKA 27 + 1
MarzeTusm 26 + 1
dusuka xKose0aHii U BOJIH 28 + 1
Onruka 27 + 1
dusnka aTOMOB U aTOMHBIX SIBJICHUM 28 + 1
®du3uKa aTOMHOTO fA]Ipa U YaCTHII 27 + 1
Hroro 216 8 8

Ilpumeuanue: oannas mabauya 3anoaHAEmMcs 8 cCOomeemcmseuu ¢ maoauyet 2.

Kpartkoe cogep:kanue Kaka0i TeMbl JUCHUIIIMHBI (MOAYJIS).

Mexanuka

Tema 1. Bgeoenue. llpeamer ¢usuku. OcHOBHBIE 3Tambl pa3Butus (usuku. Knaccudeckas u
kBaHTOBass (u3uka. duznueckoe MOHMMaHWE M ero ypoBHU. Pazgensl kypca ¢usuku. Ilpenmer
MEXaHUKH.

Tema 2. Kunemamuxa. Mexannueckoe nBuxkenue. [IpoctpanctBo u Bpemst. CBOCTBa CUMMETPHH.
CoObitue. Cucrembl otcuera. @usnueckue Moxaenu. MarepuanbHas Touka. Panuyc-BekTop.
ITepememienune. Tpaektopus. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHMS. CKOpPOCTb, YCKOPEHHE.
TanrenuuanbHoe U HOpMalbHOE yckopeHue. OnHomepHoe ABmxeHue. Ctenenu cBodoabl. O000IIeHHbIE
KOOpAMHATHL. /[BrkeHue B mpocTpancTBe. CUCTEMBI KOOPAUHAT. Y paBHEHUE TPACKTOPHUH.

Tema 3. [Junamuxa. CucteMsl oTcueTa B JuHaMHKE. MHepuuanbHble. CUCTEMBI OTCYETA. 3aKOHbI
Herotona. Cuna xak Mmepa B3auMozeicTBus. Macca Kak Mepa MHEpPTHOCTH. [IpmHIuMI cynepno3uuuu.
Jlormueckast cTpykTypa AMHaMUKH. JIMHEHHBIE M HEJIMHEHHBIE SABJICHUS B MEXaHMKe. J[BHXKeHHE co
cBa3smu. OnpeneneHue cuil, IeHCTBYIOIINX Ha MaTEPUAIIbHYIO TOUKY. /[BHKeHHEe MaTepraabHON TOUKH B
pa3nMyHBIX (PU3NYIECKHUX MONIIX. MexaHn4eckoe COCTOsIHUE. Y paBHEHHE JABIKeHHs. HauanbHbIe yCIoBHSI.
JlanmaccoBckuid AeTEpMUHU3M. AJITOPUTM YHUCIEHHOTO pemeHus. CUCTEMBbI B3aUMOJIECUCTBYIOIIMX TEl.
BbruucnuTenpHblil SKCEpUMEHT B ¢u3uke. Marematudeckas Mojenb. [IpUHIMI OTHOCHTENBHOCTH
[anunes. AOCOJIOTHBIE M OTHOCUTEIbHBIC BEIWYMHBI. JIBM)KEHHE B pa3HBIX CHUCTEMax OTCYETa.
[TpeoOpazoBanus [Mammies. Meron ananm3a pasmepHoctedt. Cucrembl enuHUI] B Gusuke. OCHOBHBIC U
MIPOM3BOJHBIE €IMHUIBI. DTalOHBl BPEMEHH, JUIMHBI U Macchl. Pa3MepHOCTh (QU3MUYECKOW BEIUYUHBI.
be3pasmepHele mapamerpsl. Heunepumansuele cucreMbl orcuera. Cunbl uHepuuu. /IuHammuka
HEMHEpUHAIbHBIX ciucTeM. Bpammatomuecs cucremsl orcuera. Llentpobexnas cuna. Cuna Kopuonuca.

Tema 4. 3axonvl coxpanerus. 3aKOHbI COXPAaHEHMsI B MEXaHUKE MATEPUAIbHON TOukH. VMItyibc,
uMInyiasc cuiabl. MomeHT wumnyibsca. Pabora. Kunernueckas sueprus. I[loTeHumanbHas sHeprus.
Mexannyeckass 2Heprusa. MexaHMKa CHCTEMBl MaTepUalbHbIX ToueK. Mmmynbc cuctemsl. 3akoH
coxpaHeHus uMmiyibca. LlenTp macc. 3aKoH IBHMXKEHMS LIEHTpa Macc. J[BHyKeHHe Tell NEPEMEHHOM MacChl.
VYpaBHenne Memepckoro. Mexanuueckass' SHEprusi CUCTEMbl MaTepualbHbIX TodeK. KuHerndeckas u
noTeHuuanbHas 3Hepruu. Cucrema neHtpa macc. Kunernueckast sHeprusi B CUCTEME LIEHTpa Macc. 3aKOH
COXPAHEHUs MEXAHMYECKOM dHepruu. CTOJIKHOBEHMs 4YacTHL. YIPYTHMe U HEYIPYIHe CTOJKHOBEHHUS.
Ilepenaya sHepruM INpU CTOJIKHOBEHMSX. YTOJN paccesHus. Yros pasiera. CTOJIKHOBEHMSI MOJIEKYJI,
aTOMOB, 3JIEMEHTAPHBIX YacTULl. MOMEHT UMITyJIbCa CUCTEMBI MaTEpUAIbHBIX TOUYEK. 3AKOH COXPAaHEHUS
MOMeHTa umiyibca. [Iperneccus 3apsKeHHBIX 4acTULl B MAarHUTHOM 1oJie. [[BuKeHHe B IpaBUTAL[MIOHHOM
nojie. CWIOBBIE M DJHEPreTUYECKHE XapaKTEPUCTHKM T'PAaBUTALMOHHOrO nojsA. 3akoHsl Kermutepa.
IToctynaTenpHOE M BpallaTelbHOE IBUKEHUE TBEPLOro Tesa. Bpamienue Bokpyr ocu. Bpaiienue Bokpyr
Touku. ITpom3BosbHOE ABM)KEHHE TBEPAOro Tejla. MrHOBEHHass OCh BpalleHus JlMHaMMKa BpalleHUs
TBEPJOr0O Teja BOKPYI HEMOJABMKHON ocu. MOMEHT uMitysbca TBepaoro Tena. Kunernueckas sHeprus



TBepAOro tena. MomeHT uHepuuu. J[MHAMMKAa NPOU3BOJBHOTO JBHWKEHHsS TBEPAOro Tena. TeH3op
MHEPLIUU U MOMEHT MHEPUMHU. | TaBHBIE OCH MHEPLIMU U IJIaBHBIE MOMEHTBI MHEPIIMH. Y paBHEHHE Diliiepa
JBYDKEHUS TBEPJIOTO Tena. J[BrkeHne cBoOOJHOTO rTupockona. [IpubamkeHHas TeopHsi THPOCKOMUYECKUX
saBieHud. Beinyxnennas npeneccusd. Hyramus. CBsi3b 3aKOHOB COXPAHEHUSI C CAMMETPUEH TPOCTPAHCTBA
u BpeMeHH. CuMMeTpHst Tpu MacIuTabHBIX NpeodpazoBaHusx. Pusnyeckoe nojgodue.

Tema 5. Mexanuka cniownsix cped. Mexanuka )uakocTu. CTaThKa KUJIKOCTEH U Ta30B. 3aKOHBI
[Tackansgs u Apxumena. I'mapocrarnueckuil mapajgokc. I'mapocratmyeckoe B3BelIMBaHuE. JIBUKEHHE
UJIeATbHOM KHUIKOCTH. Hecxxknmaemas KuakocTh. JIMHUM TOKA. YpaBHEHUE HEPA3PBIBHOCTH. Y PaBHEHHUE
bepnymnu. JlaBnenune B motoke xuiakoctu. dopmyna Topuuennu. Popma ctpyu. Peakuus crpyw.
I'mppaBinnueckuii ypap. JlBukeHue BA3KOM KUAKOCTU. IlorpaHmynelii cinoil. JlamuHapHOE TeueHue.
TypOynentnoe nBmwkenue. OOrexkanue Tema mnoTokoMm. Ilapamokc Jlamambepa. Dddexkr Marnyca.
Bszkocte u mupkyssiius. [logbemuas cuina u 1000BO€ CONMpOTHBIICHHE. Bsi3kas KUIKOCTH B TpyoOe.
®opmyna [lyaseiins. Meronel mogodus U pa3MEpHOCTH IPU HU3YHYEHUM ABMXKEHMS >KUAKOCTH. Yucna
Peitnonbaca, @pyna, Maxa u Crpyxans. TypOyJleHTHOCTb M THIPOAMHAMHUYECKAs HEYCTOWYHBOCTD.
OCHOBBI MEXaHHUKH CIUIOIIHBIX cpel. Ynpyrue nedopmaruu. Buner nepopmanmii. 3akon ['yka. Monyns
IOura. Koadpduuuent Ilyaccona. Moayinb BCECTOPOHHETO CKaTUsSl. DHEPTrHsl YIIPYrol AepopMaiiu.

Tema 6. Konebanus. @azoBas 1uiockocTh. DaszoBas Tpaekropus. Da30BBIA  MOPTPET
MEXaHMYEeCKON cucTteMbl. Anuabaruyeckue WHBapuaHThl. ['eomerpuueckuil U (U3HYECKUN CMBICIT
uHBapuanta. OcoOeHHOocTH (Gu3MKK KojeOanwit. ['apmoHmueckuit ocrmuiarop. CoOCTBEHHBIE
KosebaHus. YpaBHeHUE JABWKeHHMA. HauanbHble ycinoBus. DHepreTMueckue NpeBpallieHus. YpaBHEHHE
JBUKCHHSI OCIMILIATOPA C 3aTyXaHueM. Jluccumanus MeXaHn4ecKou sHeprun. Bpems u3Hu KojaebaHui.
HexpemeHt 3aryxanus. OCHWUIATOP € CyXuUM TpeHueM. BpiHyxkneHHble kojeOaHus. CuHycouaalibHOE
BHEIIHEE BO3JCUCTBUE. YpaBHeHHE IBWKEHHA. PazoBbie COOTHOIIEHMA. Pe3oHaHC. DHepreTtudeckue
IpeBpallleHHs] NpU BBIHYXJIEHHbIX KojeOanusx. [lepexonubie mporeccel. Bpems ycraHoBieHus
Konebanuii. ABrokosneOanus. Cinoxxenue konebanuii. Mexannueckre BOJIHbBI. BOMHBI B yIpyrux cpenax.
[ongpuzanus BoiaH. DHeprus U UMITyJibCc BOJH. Bekrop YmoBa. [lnockas Bonna. Chepuueckast BoJHa.
Wntepdepeniyst n audpaxuus BoaH. KorepentHele BoiHbl. MHTEepdepeHunonHas kaptuHa. Crosune
BosiHbl. [IpuHnunel [rolireHca u I'roiireHca-®dpenensd. 3akoHbl OTPAKEHUS U IIPEIOMIIEHHS BOJIH.
Hudpakmus BoH. Bonmuer ot aBrkyiierocs ucrounnka Konyc Maxa. Dddekr Jlomiepa. AkycTruueckue
BOTHBL. BoHel Ha Boge. Jlucniepcus. ConuTOHBI. Y JapHbIE BOJIHEI.

Tema 7. Penamueucmckasn mexanuxka. OCHOBBI CIIEHMAIBHON TEOPUH OTHOCUTEIBHOCTHU. [IpuHIInI
oTHOcUTeNbHOCTU. IlocTynaTel TEOpUM OTHOCUTENBHOCTH OWHIITeiHA. IIpocTpanctBo U Bpems
CHEIUAIBHOM TEOPUU OTHOCHTENBHOCTU. OTHOCUTEIHHOCTh OJHOBPEMEHHOCTH cOOBbITHH. JlnuHa Ten u
JUINTENTFHOCTh TPOMEKYTKOB BPEMEHHM B pa3HBIX cucTeMax oTcueta llpeoOpaszoBanus Jlopenma.
WutepBan. PensTuBHCTCKUE 3aKOH MpeoOpa3oBaHMs CKOPOCTU. 3Be3dHas abeppanus. PensTuBUCTCKUN
uMmiyibe. PensaruBuctckas sneprusa. CooTHomeHnue DuHmTeHa. CBSI3b MEXIYy UMITYJIbCOM M SHEPTHUEH.
PenstuBuctckue uHBapuaHThl. (OCHOBBI  PEINATUBUCTCKOM TeopuM TIroreHusa. HMHepTHas U
rpaBUTalMOHHAs Macchl. [IpuHIKI SKBUBaIEHTHOCTH. ['€OMETpUs U TATOTCHHUE.

Mounexkyasipaasi GU3NKa ¥ TEPMOTUHAMUKA

Tema 1. Beeoenue. Jlunamuueckre U BEpOSITHOCTHbIE 3aKOHOMEPHOCTH B Qu3uke. JJuHamuueckuii
Y CTaTUCTUYECKUN METObI ONMCaHUsA. MUKPOCKOIIMYECKHE U MAKPOCKOIIMYECKUE TTaPAMETPBI CUCTEM.

Tema 2. OcHosbl MONEKYIApHO-KUHemuyeckou meopuu. Dyukyuu pacnpeoenenus. Mojenb
nicalpHOro rasa. TemnoBoe paBHOBecHE. YpaBHEHUE COCTOsIHMA. CpenHsisi KUHETHYECKas HSHEPrus
MOJIEKYJI ¥ TeMIiepaTtypa. Pacnpenenenue Monekys rasa rno ckopoctsam. Pacnipenenenne Makcsemia. ['a3
BO BHEIIHEM MOTEHUMAIBLHOM ToJie. Pacnipenenenue bonbimana.

Tema 3. Dnemenmul ghusuuecxoui kunemuxu. Asnenus neperoca. CTOXaCTHUECKUE MPOIIECCHI U UX
3akoHoMepHOCcTH. DiykTyannu. bpoyHoBckoe nemxenue. CootHomenue OvHmTeiHa. Hlymsl. [Ipenen
YyBCTBUTEIHLHOCTH HM3MEPHUTENbHBIX NPUOOpoB. uddy3us, TemaonpoBoIHOCTb, BHYTPEHHEE TPEHHE B
razax. /nmmna cBo6oaHOTO MMpodera Moneky. [Ipocreiiiias knHeTHYecKast TEOpHs SIBIICHHUH MEpeHoca.

Tema 4. Dnemenmvr mepmoounamuxu. OCHOBBI KBa3MpaBHOBECHON TepMoauHaMmuku. [lepsoe
Hayajio TEepMOJMHAMMKHU. BHyTpeHHssI 3Heprus u TemIoeMKocTh razoB. OOpaTumele U HeoOpaTUMbIE
npoueccsl. Bropoe Hauano tepMmoauHamuku. OHTponus. [uxn Kapno. Tepmommnammueckuit K.II.I.
TerioBoi MamuHbl. Teopema Hepucta 00 sHTponum. TepMonmHamuyeckue (GYHKIMU U YCIOBHUS
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paBHOBEeCHsl cHCTeM. XHUMHUYecKUid moTeHuuan. OCHOBBI  CTaTUCTUYECKOM  TEpMOJIMHAMHUKHU.
Pacnpenenenne I'mb60ca st cuctembl B TepMoctaTe. DYHKUMU pacnpenaeneHus bosze-DifHiiTeliHa u
®epmu-/lupaka. OCHOBBI ~ TEpPMOAMHAMHUKM  PAaBHOBECHOTO  3JIEKTPOMAarHUTHOTO  W3JIy4YEHUS.
DKCIepUMEHTANIbHBIE 3aKOHBI HM3Iy4YeHHs Tel. Mozenb abcomoTHO dYepHoro Ttena. Teopus Panes-
JlxuHca u Teopus [nanka paBHOBECHOTO 3J€KTPOMArHUTHOIO M3MyyeHuss. CHOHTAHHOE U BBIHYKICHHOE
n3nyuenue. Jlazepsl. IloHsTHE 0 KBAaHTOBOW 3JIEKTPOHMKE M KBAaHTOBOW ONTHKE. OCHOBHBIE NOJIOKEHHUS
COBPEMEHHOM TEPMOJMHAMMKN HEPABHOBECHBIX HEOOpAaTHUMBIX mporeccoB. CKOpPOCTh MNPOM3BOACTBA
SHTPONHUM U WHTEHCUBHOCTh TEPMOIMHAMHMUYECKUX MpolrieccoB. OCHOBHbIE 3aKOHOMEPHOCTU JMHEHHOMN
tepmoanHamMuk Ouzarepa. [Tonstie o nepekpectHbix A dexrax. Kpurepuii sBomonnu. CrannoHapHble
cocrosiHus. TepMoauHaAMMUECKOE M KHHETHYECKOE ONMCAHUE SIBJICHUM MEepeHOca B paMKax JIMHEHHOU
TEPMOJAMHAMMKHN. YCTONYMBOCTh CTAallMOHAPHBIX cocTOssHUM. KuHermueckue (a3oBble Nepexonbl U
MPOLIECChl CAMOOPTaHU3allMKd B CUCTEMax, JaJeKUX OT TepMoJuMHaMHU4ecKkoro paBHoBecus. [loHsTne o
CHUHEPIeTHKE.

Tema 5. Bzaumooeiicmeue monexkyn 6 eazax u odcuoxocmsx. Peanpubie raszpl. Cunbl Ban-nep-
Baanbca. YpaBuenue Ban-nep-Baanbca. 3akoHOMepHOCTH Iepexona ra3 (map) - )KMJIKOCTb. Y paBHEHHUE
Knaneiipona-Knay3suyca. Kputuyeckoe cocrosiHue BemiecTBa. BiaxkHocth Bo3ayxa. CTpykTypa u
CBOMCTBA KUAKOCTEH. [I0BEpXHOCTHAs SHEPIUsa U IOBEPXHOCTHOE HATSKCHUE HA I'PAHULEC KUAKOCTH -
nap. MeXMOJeKyIsIpHOE B3aMMOJICHCTBUE Ha TPAaHULE >XKUIKOCTh - TBeppoe Teno. CMaunuBaeMOCTb,
KaluuigpHble ABjieHUs. Ou3nueckue cBONCTBA BO/bI. 3AKOHOMEPHOCTH SIBJIEHUI MEpEHOCA B KUIAKOCTSX.
CreneHb ynopsIOYEHHOCTH CTPYKTYpbl >KHIKOCTeW. JKuakue KpHuCTauibl M UX CBOWCTBA. Da3zoBble
MEPEexX0JIbl JKUIKOCTh - TBEPJOE TEIO U HUX 3aKOHOMepHOCTH. [lmarpammbl paBHOBecusi ¢a3. TpoiiHas
TOYKA.

DJIEKTPUYeCcTBO U MarHeTU3M

Tema 1. Bseoenue. DNeKTpOMarHuTHbIE B3aUMOJEHCTBUA B mpupoze. lIpenMer kiaccudeckoit
INEKTPOJAUHAMUKH.

Tema 2. Onekmpocmamuxa. InexkTpuueckui 3apsan. 3akoH Kynona. 3akoH coxXpaHEHUS
AJIEKTPUYECKOTO 3apsfa. Diekrpudeckoe mose. lanpHomelicTBue u OnuskoaecTBue. HampsokeHHOCTD
anekTpuueckoro mnoss. llpuHmun cynepnozunuu. OnekTpudyeckuid aunonb. lloBegenue numnoiss BO
BHEIIHEM VIEKTPUYECKOM mojie. /ludnexkTpudeckas MPOHULIAEMOCTb. JJIEKTpUYecKass UHIYKIUSA. 3aKOH
l'aycca. Iloss, co3maBaeMble CHMMETPUYHBIM pPAacIpelesieHHeM JIIEKTpUYEeCKHX 3apsnoB. Pabora cun
anekTpudyeckoro mnojs. Ilotenuman anekrpocratmyeckoro mois. [lpuHumn cynepno3uuuu s
noTeHIHaoB. CBsA3b HANPSHDKEHHOCTH MOJS M NoTeHuuana. YpaBHeHus Ilyaccona u Jlammaca.
[loTeHnManbl 3JIEKTPOCTATUYECKUX IOJIEH NPOCTEHUIINX 3apsOKEHHBIX NPOBOAHUKOB. [IpoBogHuKM B
aneKkTpudeckoM moie. [lone BHyTpu NpoBOJHUKA U Y MOBEPXHOCTU. Il0BEpXHOCTHAS IJIOTHOCTDH 3apsija.
OHeprus CHCTEMbl TOYEYHBIX 3apsiioB U MNPOBOJHUKOB. CHIbl, JAEHUCTBYIOIIME Ha MHPOBOJAHUKH B
3JEKTPUYECKOM T0JIEe. DIIEKTPOEMKOCTh. EMKOCTh yeaquHEeHHOro NpoBoaHUKa. KoHaeHcaTopel. DHeprus
3apspKEHHOro KoHJieHcaTtopa. O0beMHas IIIOTHOCTh SHEPTUH AIEKTPHUECKOTO MOJIS.

Tema 3. CmayuonapHwviii 31eKmpuyeckuti mok. YCJIOBUS CYHIECTBOBaHUSA CTAIllMOHAPHOTO
JNEKTPUYECKOTO TOKA. DJNEKTPUUYECKUN TOK U IUIOTHOCTh TOKa. CTOPOHHHE CHJIBL. DJIEKTPOJBUKYIIAs
cuna. 3akoH Oma B wuHTerpasibHOW W auddepeHnnansHoil dopme. YaenpbHOE CONMPOTHUBICHHUE W
NpPOBOAMMOCTh.  [IpOBOAHMKHM, MOJYNPOBOAHUKH, AMAIEKTpUKH.  CBepxmpoBoaHuku.  Pacuer
pa3BeTBIIEHHBIX Lemnei mnoctosHHoro Toka. IlpaBmwia Kupxroda. PaGora u MOImHOCT B LENH
MOCTOSTHHOTO TOKa. 3akoH Jlkoynsa-JIenna B muHTErpanbHON U AudepeHnanbHoi hopMme.

Tema 4. Ilona osudxcywuxcsa 3apsaoog. MarautHele cuibl. OTHOCHUTENBHBIA — XapakTep
3JEKTPUYECKOTO0 M MArHUTHOTO Tojield. MHBapmaHThl 3JeKTpoMarHuTHOro noss. W3menstomeecs
IEKTPUYECKOE I10JI€ KAaK HCTOYHUK MArHUTHOTO Mojis. "MarHuTHoe B3aMMOJEHMCTBHE Kak
PENATUBUCTCKUAN dPPEKT.

Tema 5. Macnumnoe none cmayuonaproco moka. VIHAyKIUS MarHuTHOro mojs. 3akoH buo-
CaBapa-Jlannaca. Hanpsi>keHHOCTh MarHUTHOTO MOJIsi. MarHUTHOE MOJie MPSMOJIMHEMHOTO U KPYyTrOBOI'O
TOKOB. 3aKkoH ['aycca u1st MarHuTHOro nosid. Teopema o HUPKYJISALIUN HAIPSYKEHHOCTH MarHUTHOTO TOJIS.
MarautHoe 1oJie B COJIGHOMJIE M TOPOMJAIbHOM KaTylike. MarHuTHOE IoJie BHYTPU IPOBOJHHKA C
TOKOM. MarHuTHbI NOTOK. MarHuTHOE MOJIe ABMXKYIIErocs 3apsiga. MarHUTHbI MOMEHT KPYyTrOBOT'O TO-
ka. Cuna Awmmnepa. BzaumopelicTBue AByX mnapauielbHbIX TOKOB. [lonmHas MarHuTHas cuia,
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JeUCTBYIOIIAs Ha TOK. EIWHWIGA W3MepeHHs CHibl ToKa - Ammep. Mexanuueckas pabora 10
MEPEMEILEHUIO TPOBOJHNKA M KOHTypa C TOKOM B MarHMUTHOM moiie. Cuna JlopeHna u ee cBOICTBa.
JIBrkeHue 3apspKEHHBIX YacTHL] B DJIEKTPUYECKOM M MAarHMTHOM MNOJsAX. L[MKiIoTpoHHas wacrora.
[IpononpHas ¢pokycHupoBKa B MarHUTHOM IIOJIE.

Tema 6. OnekmpomacHumuas UHOYKYUS U OCHOBbL MEOPUU INEKMPOMASHUMHO20 NOJIA.
Nunykunonnsiid Tok. IIpaBmio Jlenna. O/1C unnykunn. 3akon dapanes 3J1€eKTPOMarHUTHON MHIYKLUH.
VYHuBepcalbHOCTh 3aKOHa MHAYyKUUHU. BuxpeBoe anexkrtpuueckoe none. Buxpessie Toku (Toku PDyko).
Cnun->¢pdexr. beratpoH. SIBiaeHuss caMOMHAYKUMHM UM B3aUMHOM MHAYKIUH. WHIyKTUBHOCTB.
WMHAyKTUBHOCTh COJIEHOMJA. DHEPrusi MarHUTHOro nosis. OO0beMHas IUIOTHOCTh SHEPrMM MarHUTHOTO
nossd. Tox cmewmenus. Oneitel Poynanga m OiixenBanbaa. IlonHas cucrema ypaBHeHui Makcsena.
Pu3nUecKoe COACpKaHNEe U Ba)KHEHIee CIeICTBUE Teopun Makcseia.

Tema 7. Keasucmayuonapnole a61eHus 8 21eKmMpudeckux yensax. Y CIIOBUsI KBa3UCTallHOHAPHOCTH.
ITepexoiHbIe IPOLIECCHI B LIENU C AKTUBHBIM, EMKOCTHBIM ¥ MHIYKTHBHBIM COIIPOTHBIIEHHEM. [Ipornecchl
3apsAJKU U pa3psAIKU KOHAEHCATOpa. DIEKTPUUYECKUI TOK B LIEMU C UHyKTUBHOCTBIO.

Tema 8 DnexmpomacHumuvle Konebanus u nepemenmuslli dnekmpuyeckuti mox. KonebarenbHbIl
KOHTYp. AHQJIOTUS MEXIy MEXaHUYECKUMH U 3JIEKTPOMarHuTHbIMHU KosiebaHusmu. @opmyna TomcoHa
JUI 4acTOTbl COOCTBEHHBIX KOJI€OaHMH KOHTypa. DHEPreTHUecKue MNpEeBpallieHHusl A COOCTBEHHBIX
KoyiebaHui. 3aTyxanue coOOCTBEHHBIX KoyieOaHui U nuccumnanys sueprun. Jlorapudpmudeckuii JeKpeMeHT
3aryxaHus. Bpems xu3Hu konebanuil. KoneOarenbHbIH KOHTYp C HEIMHEMHBIMU 3JIEMEHTaMHU.
BbIHyXJIeHHbIE 3JEeKTpUuUecKue KojeOaHus B KOHType. YcTaHOBHBIIMecs KonebaHusa. Pe3oHaHc.
ITepemenHsbIil ToK. CONpOTUBIIEHNE, EMKOCTh U MHAYKTUBHOCTH B LIENIN IIEPEMEHHOr0 TOKa. BekTopHbIE
nuarpammbl. 3akoH Oma Ui meneil mepeMeHHoro Toka. Mmmemanc. PaGota M MOLIHOCTH B LENH
NEPEMEHHOT0  TOKAa.  ODHEPreTMYeCKUEe  NPEBpalleHUs  [pPU  BBIHYXKJIEHHBIX  KOJICOAHMSIX.
DJIeKTPOMarHUTHBIC  aBTOKOJICOAHMUS. YCTOHYUBOCTE  aBTOKOJIEOQHUIA. [IpenenbHblid UK.
ITapamerpuueckuii pesonanc. Ilopor mapamerpudeckoro pesoHanca. Ilapamerpuueckuil pe3oHaHC U
BEIHYXKJICHHBIE KoyieOaHusi. Penakcanuonneie kosiebaHus. KOHTYpbl ¢ HMHIYKTHBHOW M EMKOCTHOM
CBSI3BIO.

Tema 9. DOnexmpomacnumusie 6oaubl. OTKpHITBIA BUOparop. OmnbiTel ['epma. Mexanusm
U3IYy4YeHUs]  JJIEKTPOMAarHUTHBIX  BOJH.  V3nydeHue — OCHWIIMPYIOUIETO  3apsiaa.  OJHEeprus
AIIEKTPOMATrHUTHOM BOJIHBL. [1m0THOCTE OTOKA SHepruu. llIkana 351eKTpOMarHUTHBIX BOJIH. I'eHepaTophl
AJIEKTPOMAarHUTHBIX Kojiebanuil u BoaH Pacnpoctpanenue pannoBoiH. Ilone cdepuyeckoil BONHBI.
OJeKTpOMarHuTHeIe BOJHBI M nepepada uHopmanuu. IlpuHimn paaunocBszu. Crtosune BOJHBI B
pe3zonatope. CoOOCTBEHHBIE YaCTOTHI. BOJIHOBOIBI.

Tema 10. Cmamuueckue noisa 6 gewjecmse. llonspusanmst qudaeKTpuKoB. CBs3aHHBIE 3a-pAbL.
[TossspuzoBanHOCTb. OCHOBHBIE YpPaBHEHHS JJIEKTPOCTATUKU JUAJIEKTPUKOB. ['paHMYHBIC YCIIOBUS Ha
IIOBEPXHOCTU pazjena "NHUINEeKTPUK-IUAIIEKTPUK" M "IIPOBOJHUK-AMAIEKTPUK". JlManekTpudeckas
NPOHHUIIAEMOCTh HEOJHOPOIHBIX JMAIEKTpUKOB. [lpubmmxenue sddexktuBnoi cpeapl. [I1O0THOCTH
SHEPrUH AMEKTPOCTATUYECKOTO MOJIs B AuAIeKTpuKe. CerHeTodeKTpUKU. DnekTperl. HamarunuuBanue
BeniecrBa. HamarnumdeHHocTb. MarnutHas npoHunaeMocts. JInamarneruku. [lapamarmerukn.
®eppomarHeTukd. OCHOBHBIE YpaBHEHHMsI MarHUTOCTaTUKM B BEIIECTBE. |'paHUuYHBIE YCIOBHA Ha
IIOBEPXHOCTU pa3-feja ABYX MAarHeTHKoB. IIIOTHOCTH SHEPruM IOCTOSHHOIO MAarHUTHOIO IIOJIA B
BellecTBe. MarHuTHBIE LETIH.

Tema 11. Dnekmpuueckue moxu 8 6axyyme U 8 pPA3IUYHLIX Cpedax. DIEKTPUUYECKUN TOK B
Bakyyme. @opmyina Jlenrmiopa. TepMmoanexkrponHas amuccusd. Omuccus HIoTTku. DneKTpornpoBOAHOCT
ra3oB. Buzibl caMOCTOSATENBHBIX pa3psiioB. DIEKTPONPOBOIHOCTD KHUAKOCTEH. 3aKoHbI dnekTpoau3a da-
panes. DIeKTPONpPOBOAHOCTh METAIIOB. DJIEKTpoHHass Teopusi [pyne-JlopeHna u ee OorpaHUYEHHOCTb.
ONEKTPOIPOBOAHOCTh HEMETAJUIMYECKUX TBEPABIX TEIL.

Tema 12. DOnemenmul ¢usuxu naasmel. [1na3smMeHHOE COCTOSHME BEIIECTBA. 3aKOHOMEPHOCTHU
B3aUMOJCUCTBUS DJIEKTPOMArHUTHOIO TMOJA C IUIa3MOW. BOJHBI M HEYCTOMYMBOCTM B ILIa3MeE.
IIna3mMeHHOE COCTOsIHME BEllecTBa BO BeeneHHOM.

Onruka

Temal. Bseoenue. [IpenMeT onTUKU. DBOIIOIUS MPECTABICHUIN O MPUPOJIE CBETA.



Tema 2. DOnexmpomacHumuvle Oe2yujue MOHOXPOMAMUYECKUe BOJHbI. DJIEKTPOMArHUTHAs
npupoja ceerta. [Inockue u chepuueckre 3aeKTpoOMarHuTHbIE BOJIHBL. Da3oBasi CKOPOCTh, €€ U3MEPEHHUE.
WuBapuantHocth ¢aszpl. Oddexr Jomnepa B onrtuke. [lomspusanus 5>I€KTPOMarHUTHBIX BOJIH.
Pasnuunbple mnpenactaBieHus  COCTOAHMM — mosisgpusauuu. OnucaHne  COCTOSHHMM — MOJSPU3ALUN.
KomMmekcHas amrumryga. OHeprus 3J1€KTPOMArHUTHOM BOJIHBL. [lIoTHOCTH moToka »Hepruu. I'ayccos
nmy4ok. MMmynbe 31eKTpoMarHuTHOM BOHBL [InoTHOCTE mMmynbca. JlaBneHue cBera. B3aumonenicTeue
CBETa W TpaBUTAIMU. OBOJIONHUSA 3Be37. MOMEHT HMIyJbCa D3JIEKTPOMArHUTHBIX BOJH. O dexT
Canosckoro.

Tema 3. Hzmepenue osnepeuu snekmpomachumusix 6oax. llpuemMHukn cBeta. (OCHOBHBIE
doromerpuyeckue MOHATHS. CBA3b MEXKAYy SHEPreTMUECKMMU M CBETOBBIMU XapaKTePUCTHKaMU
u3nyuyeHus. Mcnonb3zoBanue pOTOMETPUUECKUX U3MEPEHHH B acTpO(dU3HKE.

Tema 4. Cynepnosuyus snekmpomacHumuslx 6o01x. Cynepno3uuus Oerymux IJIOCKUX BOJIH.
I'pynnoBast ckopoctb. Mmmynbcbl cBeta. Dypbe-aHanu3 UMITYyJIbCOB cBeTa. CHeKTpaiabHas HIMPHHA
JIMHUY U3ITy4eHus. Bpems korepeHTHOCTH. BOMHOBOM IyT.

Tema 5. Pacnpocmpanenue ceema 6 uzomponuou cpede. Jlucnepcus ceta. Kiaccuyeckas
AJIEKTPOHHAsA Teopus nucnepcun cseta. Pagyra. ITornomienue u paccesinue csera. Bunbl paccesHus. 3a-
koH ['ycraBa-Mu. ['omy60ii uBet He6a. KomOunamonsoe paccestue.

Tema 6. Ompadicenue u nperomieHue ceema Ha epanuye pasoeia 0gyx cpeod. Popmyisl OpeHens.
[TonHoe BHyTpeHHee oTpaxkeHue. OTpakeHue OT MOBEpXHOCTHM MeTauioB. [lomspusanus cBeta npu
OTpa)XKCHHH, INPEJIOMIIEHHN M moriomeHnu. 3akoH bprocrepa. Crona CroneroBa. Ilomsponnsl. 3akoH
Mamntoca.

Tema 7. Humepghepenyusa ceema. KorepeHTHOCTh cBera. Kitaccmueckue METOIBI TOTY4YEHHS
uHTepdepeHIMOHHON ~ KapTuHBL.  PacmpeneneHne  WHTEHCHMBHOCTM — CBeTa B JIBYXJIyueBOM
uHTep(depeHIIMOHHON KapTuHe. BinsHue pa3MepoB UCTOYHHKA U HEMOHOXPOMATUYHOCTH M3ITYUYEHHs Ha
Ka4ecTBO HHTEPPEPEeHIIMOHHON KapTUHbI. DYHKIUS KOpPPEIsMU (CTENEHH KOTEPEHTHOCTH) BOJIH.
WuTepdepeHnys ot AByX He3aBUCUMBIX HCTOYHHKOB. OnbIT bpayna-TBucca. HTepdepeHrs B TOHKUX
rwieHkax. [losockl  paBHOrO  HakjiOHA, paBHOW TONUIMHBL. MHoOromyudeBas HHTEpHEpEHLHS.
Untepdepomerprl.  Ilpunnun  Dypwe-cniektpockonuu.  MHTepdepeHIIMOHHBIE  CBETO(MUIBTPHI.
BrIcokooTpaxkarolmuye JUaIeKTpudecKue nokpsIThd. [IpocseTiieHHas onruka.

Tema 8. Pacnpocmparnenue céema 6 aHuzompontou cpede. JIBoiiHoe ydenpenomienue. @a3oBbie
riacTuHkH. [lonspuzanmonnsle npusMbl. MHTepdepeHnns monspu3oBaHHBIX BOJH. McKyccTBeHHOE
IBOitHOe sydenpenomienue. Metoq ¢oroynpyroctu. CBeroBble 3aTBOpbl. COBpEMEHHBIE METObI
U3MepeHHs CKopocTu cBeta. Onruyeckas cBsi3b. Bparienne miockoctu noispuzanun. dpdext Dapanes.

Tema 9. Jugpaxyus ceema. Ilpunnun [roiirenca-®Openens. Merox 3o Dpenens. 30HHas
wiactunka. dudpakuus @penenst or mpocreitmux nperpan. Ilepexon oT nudpakimoHHONW KapTHHBI
O®penens k nuppakunoHHoi kaptune @paynrodepa. Audpaknus OpayHropepa Ha KPYriioM OTBEPCTHH.
Hudpakuus @Dpaynropepa na menu. Audpakmmonnas pemerka. CoBpeMeHHbIE aU(PAKIIMOHHbBIE
pemetku. Ilpumenenne @ypbe-aHanuza [Uisl uUccieqoBaHus aAudpakuuu cseta. Judpakuus Ha
JBYXMEPHOW M TPEXMEPHON MEPUOANYECKUX CTPYKTypax. [IoHATHE O PEHTIeHOCTPYKTYpHOM aHaIMU3E.
Bnusinue nugpakuuu cBeta Ha pas3pellarollyl0 CIOCOOHOCTh OonTHYeckux mnpubopos. Teopus Ao6Ge.
[TpocTtpancTBeHHAas! PUIBTPAIIHAL.

Tema 10. I'onoepaghusi. Cxembl rosorpaduveckol 3amuMcyd W BochpousBeaeHus. [ ono-rpamma
TIOCKOM BonHBL. ['omorpamma Touku. Ilnockue u o6beMHbie romorpammbl. CBOWMCTBAa rojoTpamMM, HX
IIPUMEHEHHUE.

Tema 11. ['eomempuueckas onmuka. llpenenpHblii mnepexon OT BOJHOBOM ONTHKU K
reoMeTpuueckor onTuke. OTpaHMYEeHHOCTh Jy4deBbIX mpenactaBiaeHui. [Ipuanun ®depma. DneMeHTHI
rpagueHTHoi onTuku. [Ipenomienue U oTpaxkeHHe cBeTa Ha cepruecKol rpaHmile pas3jena IByX Cpell.
JIuH3bI, ONTUYECKHE CUCTEMBL. AGeppalisi ONTUYECKHX CHCTEM, UX UCIPaBJICHHUE.

®Du3nKa AaTOMOB M aTOMHBIX SIBJICHHUI

Tema 1. Begeoenue. Keanmosas onmuxa. Buemmmii dotorddexr. YpaBHeHHe IDHHINTEHHA.

Oddext Komnrona. KopnyckynsapHo-BoHOBOM Ayani3mM. DOTOHBI 1 UX CBOWCTBA.
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Tema 2. Knaccuueckue modenu amoma. CTaOMIBHOCTD M pa3Mepbl aTOMOB. 3aKOHOMEPHO-CTH B
aTOMHBIX cliekTpax. KanenbHble U siaepHble Mojenu aroma. AToM Bojgopoaa 1o bopy. Oneitel @panka u
I'epua. Henocratky kiiacCU4ecKod TEOpUU aToma.

Tema 3. Kopnycxynapro-6oinosoli Oyanusm muxpoobvekmog. l'mmnoreza ne bpoitns u ee
AKCIEPUMEHTANIbHOE TOATBepKacHue. Bosnna ne bpoitns. BomHoBoil maker. ['pynmoBas CKOpPOCTb.
CooTHolleHHe HeomnpeAeaeHHOCTe!. 3aJaHue COCTOSIHMS MUKpooObekTa. BosHoBas ¢(yHkims u ee
CTaTUCTUYECKUI CMBICI.

Tema 4. ¥Ypasnenue Illpeouncepa. Bpemennoe ypasHenue Illpeaunrepa. CranmnoHapHOe
ypaBHeHue lllpeaunrepa. ®@usnueckuili cMmbicn pemeHus ypaBHeHus IIpemunrepa. Mukpouactuiia B
OJIHOMEPHOI MOoTeHIHaIbHOU sMe. [IpoxoxkaeHne MUKPOYACTHIl HAJl U MO/ MOTEHIUATbHBIM OapbepoM.
KBaHTOBBIN rapMoHnUecKuil ociusATop. [IpuHIMI cOOTBETCTBUS.

Tema 5. Dnexkmpon 6 amome 6odopoda. YpasHenue Lllpenunrepa /i 35eKTpoHa B chepUUECKH
CUMMETpUYHOM moje sapa. Waes oOmiero perieHus M KBAHTOBbIE 4YMCIa. DJEKTPOH B CBOOOAHOM
COCTOSTHMU. DIIEKTPOHHBIE 000JI0YKH aToMa BoAopoaa. Bogopononono0Hbie HOHBI.

Tema 6. Muozosnekmponnvie amomol. JHEPreTUIECKUE COCTOSIHUS U CIIEKTPBI aTOMOB HIEJIOYHBIX
anemeHnToB. OmnbiTel IllTepna u I'epnaxa. MydbTHIIIETHOCTh CHEKTPOB M CHMH 3JeKTpoHOB. CrinnH"
opbuTanpHOe B3aumojeiicTBue. BekTopHble Mozaenu aroma. OpTo M maparenuii. ATOM BO BHELIHEM
MarHuTHOM moiie. DddexT 3eemana. 3anogHEHHE JEKTPOHHBIX COCTOsIHUE B arome. [Ipunnumn [laymu.
ITpaBmiio  Xynpa. Ilepuoguueckass cucrema 3neMeHTOB  MenzaeneeBa.  XapaKTepUCTUYECKUE
PEHTTEHOBCKHUE CHEKTPhI. 3aKOH Mo31H.

®Du3nKa AaTOMHOIO S/IPa M YaCTHIL

Tema 1. Amommusie cucmemvi. I'eTeponoyisipHas U rOMEONOJsIpHAsl CBSI3M aTOMOB B MOJIEKYJIBI.
Monekyna Bogopoaa no [aittnepy-Jlonmony. OCHOBHBIE CBOMCTBAa XUMHUECKUX CBsizel. [ mOpuauzammst
opb6utaneil. MeTo MOJNEKYJISIPHBIX opOUTaseil. DHepreTHueckre ypoBHHU, 00YCIOBICHHBIE JIEKTPOHHOMN
KoH(Urypanuei, Budpauueit u porauneit mosnekys. Crnextpsl Mosiekysl. KoMOuHalmonHoe paccesiHue.

Tema 2. Amomnoe si0po. CBOWCTBA U CTPOEHHUE aTOMHOTO sapa. SnepHble cwiibl. BupryanbHbie
nuonbl. KanensHast monens simpa. @opmyna Baiizekkepa. Monens sipepHbIx ob6onodek. O6o0meHHas
MOJEIIb A1pa.

Tema 3. Paouoaxkmusnocms. OTKPBITHE PAIMOAKTUBHOCTH. 3aKOHBI PaJMOAKTUBHOIO pacIaja.
Anbda-pacnaa. 3akon [eiirepa-Hetonna. bera-pacnan m ero pazHoBugHocTH. ['Mmore3a o HEWTpHHO.
Cnaboe B3anmmoneiicteue. OnbiT Koysna u Peitneca. Antuneritpuno. OnsiT JleBuca. ['aMma-u3inyuenue
snep. BHyTpeHHsIs KoHBepcus AIeKTpoHOB. D¢ ekt Meccbayapa.

Tema 4. Bszaumooeticmsue wacmuy uznyyeHus c eewjecmeom. VIOHM3AIMOHHOE TOPMOKEHUE
3apsDKEHHBIX YacTHll. YIIPYroe paccessHMe vacTull. TopMo3Hoe wu3iydeHue. M3myuenue Bauiosa-
UepenkoBa. B3anmoneicTBue HEUTPOHOB C BEUIECTBOM. B3aMMOJEWCTBHE TaMMa-U3JIyYEHHS C
BELIECTBOM. MeTO/Ibl perucTpaluu SAEpHbIX YaCTULL.

Tema 5. Aoepnvie peaxyuu. Knaccuduxamus saepHbIX peakiuii. 3aKOHBI COXPaHSHHSI B SICPHBIX
peakuusx. SnepHele peakuuu, HUAyHIMe 4epe3 coctaBHoe sAapo. [IpsmMble saepHbie peakuuu. JleneHue
TSDKENIBIX AJep. DHEPIrus U MEXaHW3M JejeHUs. BTopuuHble HEWTPOHBI M LIENIHBIE AJIEPHBIE PEAKIIUU.
SnepHble peakTopbl M aTOMHas sHepreTHka. Peakuyuu oOpa3zoBaHUs TpaHCYpaHOBBIX y1eMeHTOB. CHHTE3
nerkux siaep. TepmosinepHas peakuust Ha Comaie. Bomopoanas 6om0Oa. YrpaBisieMblid, TEpMOSIEPHBIN
CUHTE3.

Tema 6. Dnemenmapnvle yacmuysvl. Buapl B3auMOJEHCTBUS M KJIACCH(PHKAINS 3JIEMEHTapHBIX
yactull. YacTuisl u anTHyactuilsl. KBapkoBas Mozaens aapoHoB. Henabmiogaemocts kBapkoB. [lonsTre o
KBaHTOBOH xpomojuHamuke. I nmroonsl. [Tonsatue 00 yHuBepcanbHOM TeopuH ciaaObIX B3aUMOAECUCTBUN U
eMHOMN TeOpHH cIabbIX U AJIEKTPOMATrHUTHBIX B3auMoiecTBUi. Bennkoe oobeauHenne

5. HEPEYEHDb YYEBHO-METOJUYECKOI'O OBECIIEYEHUA
JIJISI CAMOCTOSITEJIbHOM PABOTBI OBYUAIOIINUXCS

5.1. VYkazanuss 1o OpPraHM3alUM M TMPOBEJAEHUIO JIEKHHMOHHBIX, NPAKTHYECKHX
(ceMMHAPCKHUX) U JJA0OPATOPHBIX 3aHATHII ¢ epedHeM YUeOHO-MeTOAMYECKOro obecneyeHus

B mpouecce oOydenust He0OOXOAMMO HCHOIB30BATh B MEPBYIO OUYEpEab METOJbI, MPU KOTOPHIX
CIylaTeny UASHTU(UIHUPYIOT ceOs ¢ y4eOHBIM MaTepuajoM, BKIIOYAIOTCS B HM3YyYaeMyIO CHUTYaIIMIO,
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MOOYXIAIOTCS K aKTHBHBIM JICHCTBUSM, MEPEKUBAIOT COCTOSIHUAE YCIIeXa U COOTBETCTBEHHO MOTHBUPYIOT
cBOe ToBeZieHne. Becem 3TiM TpeGoBaHUSAM B HAMOOJBINICH CTENIEHU OTBEYAIOT WHTEPAKTUBHBIC METOIBI
0o0y4eHwus.

VY4eOHbIil mpolecc, OMMPAOLIUICS HA HCIOJIb30BAaHUE HHTEPAKTUBHBIX METOAOB OOYy4YEHMUS,
OpPraHM3yeTCsl C yUeTOM BKIIFOUEHHOCTH B MPOLIECC MO3HAHUS BCEX CTYACHTOB IPYIIbI O€3 UCKIIOUEHUSI.
CoBMmecTHasi JeATEIbHOCTh O3HAYAET, YTO Ka)bli BHOCUT CBOM OCOOBIM MHIMBHAyaldbHBIM BKIIAJ, B
xone paboTel wueT OOMEH 3HaHUSMH, HWICSIMH, CIoco0amMu JeATeabHOCTH. OpraHu3yroTcs
WHAMBHUyallbHAsA, TApHas W TPYIIoBas paboTa, HCIONb3YeTCs MpOeKTHas padoTa, POJEeBbIE WIPHI,
OCYIIECTBIISIETCS paboTa ¢ TOKyMEHTaMU M Pa3NUYHBIMU MCTOYHHUKAMHU WHpopMmaruu. MHTepakTUBHbBIE
METOJIbI OCHOBAHBI Ha TPUHIUIAX B3aUMOJICHCTBUS, aKTUBHOCTU OOYyYaeMbIX, OTMOpPE HA TPYNIOBOU
OmBIT, O0Osi3aTenpbHOM oOpaTHOM cBsi3u. Co3maeTcss cpeaa oOpa30BaTEIBLHOTO OOIIEHHWs, KOTOpas
XapaKTepU3yeTCsl OTKPBITOCTHIO, B3aUMOJCHCTBHEM YyYaCTHHUKOB, pPABEHCTBOM HX apryMEHTOB,
HAKOIJIECHUEM COBMECTHOI'O 3HaHMS, BO3MOXXHOCTbIO B3aUMHOM OLIEHKH U KOHTPOJIS.

Benymuii npenomaBarelhr BMECT€ C HOBBIMH 3HAHHSIMH BEIET YYaCTHHKOB OOYYEeHHS K
CaMOCTOSITEIbHOMY TOHUCKY. AKTHBHOCTH TperojiaBaTeisl yCTyMaeT MECTO aKTUBHOCTH CTYJIEHTOB, €ro
3a/1aueil CTAaHOBUTCS CO3J]aHUE YCIIOBUM JUIsi MX MHULMATUBBL. [IpenonaBarens OTKa3bIBaeTCsl OT POJIU
cBOE0Opa3HOro (UIbTpa, MPOIYCKAOMETo Yepe3 celst yaeOHyt0 WH(POPMAIINIO, W BHITOIHACT (DYHKITHIO
MOMOIIHHKA B paboTe, OJJHOTO U3 UCTOUYHUKOB MH(OpMaIIUH.

Ha «xadenpe otpaborana creuuanbHas METOJUKAa UTEHHS JIGKIUI, COOTBETCTBYIOILAS
COBPEMEHHBIM TPEOOBAHUSIM KOMIIETEHTHOCTHOTO moaxoaa. [Ipu pa3paboTke Takux JIEKIIUH JJIs1 pa3HbIX
JTUCIUIUIMH 3aKJIaJbIBAlOTCS 00IIUE MOIXO0AbI, KOTOPHIE BKIIOYAIOT:

- BBISIBIICHHUE MPOOJIEM U MPOTUBOPEUH, KOTOPHIE TUKTYIOTCS YCIOBHSIMH IPOU3BOJICTBA;

-CUCTEMHBIM  TIOJIXOJl,  MPEANOJArarouil  JACKOMIIO3UIIUIO  CJIOXKHOM  TpoOiemMbl  Ha
caMoCTOsITeNIbHbIE 00Jiee IPOCThIE OJIOKY;

- OIICHKA BO3MOXXHOCTH MOJICJTUPOBAHMS TPOU3BOACTBEHHBIX CUTYallUi M ONTHUMHU3ALINS PEIICHUMA
Ha MOJIEJIH.

OpranuzanmoHHo Takas ¢opMa U3ydyeHUs MaTepuana pealu3yercss B Cleayrolen
MOCIIE0BATEIbHOCTH:

- Ha TEPBOM 3aHATHH BCE y4eOHbIC MaTepHalibl (BKJIIOYAs JICKIUU) BBIJAIOTCS CTYJICHTaM B
AIIEKTPOHHOM BUJIE;

- BeCh YUeOHBII MaTepuan pa3ieisieTcss Ha OJIOKU (TeMbl);

- CTYHIEHThl H3Yy4alT MaTepHuajbl MO TeMaM CaMOCTOATEIbHO (camocTosiTeNbHas pabora MO
MOJITOTOBKE K 3aHITHUSM);

- Ha 3aHATUAX [0 PACIMCAHUIO TMpernojaBareb 00ydaeT CTYIEHTOB TIPyNMbl B aKTUBHOM WM
WHTEpaKTUBHONH ¢dopMax, UCHOIb3YyS MOAPOOHYI0 TMPE3eHTALHI0O C TpUMepaMHu MPOOJIEMHBIMU
CUTYalUsIMU;

- B aKTUBHOH (hOpMe CTYACHTHI TIOJI PYKOBOJICTBOM IPEMNOIaBaTeNsi 000CHOBBIBAIOT ONTHMAILHOE
pelleHre MOoCTaBlIeHHON 3ai1auu. MaTtepuan B TEOPETHUECKON MOCTaHOBKE IMpenojaBaTesib pa3olOpai B
MIePBOI YaCTH 3aHATHUS, IPUMEP 3aJaHHUS TAKOTO BUJA MOTYT OBITh:

1. PaccumTaTh 3HaU€HUS CONMPOTUBICHUN R,,; ¥ R, ryHTOB (puc. 4.1)

RA
i {

B,
TR,

Puc. 4.1
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JUISL pacUIMpPEHUsl MPEesioB U3MEPEHUsI MarHUTOAIEKTPUYECKOTO MUJUIMAMIIEPMETpa ¢ TOKOM IOJIHOTO
OTKJIOHEHMSI [, = 5 MA U BHYTpEHHUM conpoTuBieHneM R, = 15 Om no 3Hauenuii /; = 100 MA, I, =5 A.
2. Ipennoxuth GopMyJibl pacuéTOB COMPOTUBICHUN Pe3ucTopoB R; u R, (puc. 4.2)

Puc. 4.2

NBYXIIPENEABHOIO  IIyHTa JUISl paclIMpeHMs] IPEAEIOB  HU3MEPEHUS  MarHUTORJIEKTPUUECKOTO
MHKpOaMIIepMeTpa C TOKOM IIOJIHOTO OTKJIOHEHUS [, M BHYTPEHHHM colpoTuBieHHEM R,. Hosble
npeensl uaMepenust TokoB [; u I, (I; < 1,).

3. OmpenenuTh Opeaen U3MEepeHus Toka /; B cXeMe JABYXIPEIeIbHOT0 MUuammnepMerpa (puc.
4.2) ¢ TOKOM IOJTHOTO OTKJIOHEHHS] paMKH U3MEPHUTEIBHOTO MEXaHU3Ma I
= 50 MKA, BHyTpeHHHM comnpotuBieHrneM R, = 1,0 kOMm. 3HayeHUs CONPOTHBIICHHUH PE3UCTOPOB
crynenuyaroro myHra R; = 0,9 Om, R, = 0,1 Owm.

4. PaccunTtaTh 3HAU€HUS CONPOTHBIECHUN R;, R, R; pe3uCTOPOB MHOIONPEAEIBHOIO LIYHTa K
UIUTOBOMY MUKpoamrnepMmeTpy Tuna M24 (puc. 4.3)

- OIJ‘
£y ;L’A R,
I
By
Iy
Rz
ot
Puc. 4.3

- yacmo 3aGHAMUN 6 2PYNne Nno UMo2am CAMOCHIOAMENbHO20 O0CE60EHUA HECKOIbKUX MmeM
MIPOBOJIMTCS B UHTEPAKTHUBHOU (hopme, Tipu 3ToM popmupyeTcs mpoOaeMHasi TBOpUecKas 3a/1a4a, KoTopas
HE UMeeT OAHO3HayHoro pemnieHus. CTyIeHTHI AensTcs Ha 3...4 TpyMNIbl, BeIIAeTCs oOllee 3aJaHue, HO
3a/1al0TCSl  pa3/IMYHbIE BAapUAHTBHl PEIICHMs 3aJauyd, KaXaas TIpylla aHAIA3UPYET MNPeII0KEHHOE
pelieHre, KOPPEeKTHUpYyeT €ro W 3alllMliaeT Mepei CTyJIeHTaMu JApyrux noarpynn. IIpemonaBarens
BBITIOJIHSACT POJb pEIEH3eHTa 3aJaHue KelaTeabHO (OPMHUpPOBATH HAa OCHOBE CHUTYallMid, KOTOpBIC
paccMaTpUBAINCh TPU MPOBEACHUH HECKOJBKUX 3aHSITHH B aKTHUBHOW (opme. 3amaHus TaKOro THIA
MOTYT HOCUTb BU].

C yderoM »HepromoTpeOJieHUs Bamield KBApTUPBI, PACCUUTAWTE CEYCHHE MPOBOJIOB IS
BHYTPEHHEH MPOBOJKH, MPU KOTOPOM BKJIIOYEHHE, HAMPUMEpP, YTIOTa, HE BBI3BIBAIO Obl M3MEHEHHUE
SPKOCTH FOPEBIIEH JIAMITbI.

[Tpu npoBeeHNN TEKIIMOHHBIX 3aHATHI MPENoiaBaTeib JOKEH 00BICHUTh CTYICHTaM 3HAUYCHUE
KOMIETEHTHOCTHOTO MoAXoAa Juisi (OpPMUPOBAaHUS COBPEMEHHOIO CIEIHUalncTa, CchOpMUPOBATH
OCHOBHBIE KOMIIETEHIIMM 10 CIENHaJbHOCTH M TMOKa3aTh IMyTH WX OCBOCHHsS Ha J1a00paTOPHBIX,
MPaKTUYECKUX 3aHIATHUSX, a TAKXKE IMPU KYPCOBOM U JTUTIJIOMHOM MPOCKTUPOBAHUHU.

HHTepakTUBHbIE JICKIIMOHHBIE 3aHATHS ITPOBOAATCS B CIeAyIOLIEH Gopme.

1. Jlexkuun-oeceoa
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B Ha3zBaHHOM BUJIE 3aHATUHN IJIAHUPYETCS JUAJIOT ¢ ayAMTOpHUEH, 3To Hauboiee MPoCToi crocoo
WHAMBUIYaJIbHOTO OOIIEHMsI, IOCTPOCHHBI Ha HEMOCPEICTBEHHOM KOH-TakTe IIpernojaaBareis u
CTYJI€HTa, KOTOPBIH IT03BOJISIET:

- IpUBJEKaTh K JBYXCTOPOHHEMY OOMEHY MHEHHMSIMU MO Haubojiee BaXKHBIM BONPOCAM TEMbI
3aHATHUSA;

- MEHATH TEMI U3JI0KEHHSI C yUYETOM OCOOCHHOCTHU ayJUTOPHUH.

VYyacTtue (BHUMaHHE) CIIylIaTeNIed B TaHHOW JISKIIMK 00€CTIeUnBaETCs IMyTEM BOIPOCHO-OTBETHOM
Oecenpl ¢ ayIUTOpUEH (MOCTaHOBKA MPOOJIEMHOTO 331aHU).

Brauane yekuuu M 1o X0y €€ MpenojaBareib 3aJacT CIyIIATeIsIM BOIPOCHI HE JUIsl KOHTPOJIA
YCBOCHHUS 3HAHUM, a /1711 BBISICHEHHUSI YPOBHS OCBEJIOMJIEHHOCTH I10 paccMaTpuBaeMoil mpooieme.

Bonpocbl MOryT OBITH 3J€MEHTapHBIMU: JJIsl TOIO, YTOOBI COCPEIOTOUYMTH BHMMAaHHUE, KaK Ha
OTJENFHBIX HIOAHCAX TEMBI, TaK ¥ Ha Tpo0IeMax.

[IpoaymbiBasi OTBET, CTYACHTHI MOJy4al0T BO3MOXHOCTb CAMOCTOSITENIBHO NMPUITH K BBIBOJAM U
0000111eHUsIM, KOTOPBIE XOUET COOOIIUTH MPENoaBaTellb B KAUeCTBE HOBBIX 3HAHUH.

Heo6xoaumo ciequthb, 9ToOBI BOTIPOCH! HE OCTAaBAJIHMCh 0€3 OTBETa, MHAYE JICKIUs OyAeT HOCHTb
PUTOPUYECKHUN XapaKTep.

B ¢dopme nexnumn-6ecensl peKOMEHIYeTCss POBOIUTH 3aHATHS, B KOTOPBHIX HEOOXOAMMO CBS3aTh
y’K€ UMEIOIIMECs 3HaHUs, Halpumep, 1o ¢pu3uke (IOCTOSHHBIA TOK, IPUHIMI PaboThl TpaHchopMaTopa,
3aKOHOMEPHOCTHU MOCJEI0BATENBHOIO M MapajuleIbHOIO COEAMHEHHsI MPOBOAHUKOB, MPUHIMII PaOOTHI
HOJIYIIPOBOIHUKOBBIX TPUOOPOB U T.J.) C U3JIaraeMbIM MaTe€pHajIOM.

B nexuuu ¢ 3BpUCTUUECKUMHU 3JIEMEHTAMU TaKKe IMPUCYTCTBYIOT 3JIEMEHTHI JIEKIIUU-0eCe Ibl.

2. Jlekuusi ¢ 3BpUCTHYECKHUMH 3J1eMEHTAMH.

B nepeBojie ¢ rpeueckoro «3BpuKa» 03HAYAET «HAIIEM, «OTKpeUI». Mlcxoas u3 3Toro, B mporecce
U3JI0KEHUs1 yd4eOHOro MaTepHaia nepes CTyJIeHTaMu CTaBUTCS 3ajlaya U OHM, OIUPAsCh Ha UMEIOIUECs
3HAHHUS, JOJDKHBI:

- HaliTU cOOCTBEHHOE (MHIMBUAYAJIbHOE, KOJUIEKTUBHOE) PELICHUE;

- CIIeNaTh CaMOCTOSITENIBHOE OTKPBITHUE;

- IPUHATH CAMOCTOSITEIIbHOE, JIOTHUECKH 0OOOCHOBAHHOE PELICHHUE.

[InanupoBaHue AAHHOTO TUIA JEKIHHU TpeOyeT OT MpenoaaBaress 3apaHee Mo J00paHHbIX 3a/]ad C
Y4€TOM 3HaHUH ayAUTOPHUH.

3. Jlekuus ¢ 3jieMeHTaMu 00PaTHOM CBSI3M.

B nanHOM cityuae mojpa3yMeBaeTcs U3JI0KEHHE YUeOHOro Marepuana M UCIOIb30BaHUE 3HAHUI
[0 CMEXHBIM IpeIMeTaM (MEXIpPEeIMETHbIC CBA3M) WM MO M3YyYEHHOMY paHee yuyeOHOMY MaTepualy.
OOpaTHasi CBsI3b yCTaHABJIMBACTCS TOCPEICTBOM OTBETOB CTYJEHTOB Ha BONPOCHI MpenojaBareis Mo
X0y JieKuuu. YToObl OmpenenuTh OCBEAOMIIEHHOCTh CTYAEHTOB IO HM3JaraeMoi IpoOieMe, B Hadaje
Kakoro-ian0o pasjena JeKUUHU 3aJat0Tcsl HE0OXO0ANMbIE BOIIPOCHI.

Ecnu cTyneHTsl IpaBUIbHO OTBEYAIOT HA BBOJHBIN BOIIPOC, MIPENOAABATENb MOKET OIPaHUYUTHCS
KpPaTKUM TE3UCOM MJIM BBIBOJOM U IIEPENTH K CIELYIOIIEMY BOIIPOCY.

Ecnn xe oTBETHI HE yAOBIETBOPSIOT YPOBHIO JKEJIAEMbIX 3HAHUH, NPENOJaBaTelb caM H3Jaraer
HOJPOOHBINA OTBET, U B KOHIIE OOBSICHEHUS CHOBA 3aJ1a€T BOIPOC, OINPEIEeJIsAs CTENEHb YCBOCHUS yU4eOHOTO
MaTepuania.

Ecnu oTBeTH BHOBH JEMOHCTPUPYIOT HU3KUI ypOBEHb 3HAHUW CTYIEHTOB — ClEAyeT W3MEHUTh
METOJIMKY N0Ja4i y4eOHOro MaTepuara.

B ¢opme nekuuu ¢ 3nemeHTamMu 00paTHOM CBSI3U PEKOMEHIyEeTCs MPOBOJUTH 3aHATHUS, B KOTOPBIX
HEOOXOJMMO CBSI3aTh YK€ HMEIOLIUECs] 3HaHus, Hampumep, B (U3MKe (3aKOHBI MapajljIelIbHOTO U
MOCJIEI0BATENbHOIO coeAuHeHus, Qopmyna Jlxoyns-JleHna u T.J.) C H3JIaraéMbiM MaTepUaJIOM.
Hampumep: 3mepeHne Toka 1 HalpsKeHUsI.

4. Jlexuus ¢ perieHueM NMPOM3BOACTBEHHBIX U KOHCTPYKTHBHBIX 3a/1a4.

Takast nexiust npeacTaBisieT co00i pa3sHOBUAHOCTD IPOOJIEMHOI CUCTEMBI O0YUYEHUSI.

[IpousBoacTBeHHas 3ajaya — 3TO CUTyalusi, KOTOpas KpoMe MaTepuaia JUlsl aHainus3a (M3ydeHHs])
JIOJDKHA CcoJiepKaTh MpoOjeMy, pelIeHHe KOTOpOMl mpennojiaraeT 3HAuMTeNbHBIH 00BEM 3HaHUM,
IIOJIyYEHHBIX Ha MPEAbIAYLINX 3aHATUSAX 10 JAHHOMY U IO JPYT'MM NPEAMETaM.
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Taxoif MeTos crTOCOOCTBYET COBEPIICHCTBOBAHNIO HABBIKOB PabOTHI € OJyUYeHHOW HH(pOpManyen
Y Pa3BUTHIO JIOTUYECKOTO MBIIIIICHUS, a TAK)KE CAMOCTOSITETbHOMY TIOMCKY HEO0X0IMMON HH(pOpMAIIHH.

5. Jlekumsi ¢ 3J1IeMEHTAMHU CaMOCTOATEIbHOI PadoThI CTY/I€HTOB.

[IpencraBnsier coOoil pa3sHOBUAHOCTb 3aHATUM, KOIJa IOCJIE€ TEOPETHUYECKOTO H3JI0KEHUS
MaTepuana TpeOyeTcsl MpakTU4eCKoe 3aKpeIUIeHWe 3HAaHUM (MMEHHO IO JaHHOW TeMe 3aHATUN) MyTeM
CaMOCTOSITENILHOM pabOTHI HAJ OIpe/IeTCHHBIM 3a1anueM. ONTUMANIBHO I IPUMEHEHUS Ha JIEKIHAX T10
CHELIPEIMETAM.

OdeHpb BaXXHO TIPU OOBSICHEHUH BBIICTSATH OCHOBHBIE, OTIOPHBIE MOMEHTHI OMHPASICh Ha KOTOPHIE,
CTYACHTBI CIPaBSTCS C CAaMOCTOSTENILHBIM BBINIOJHEHUEM 3aganus. CremyeT oOpaTUTh BHUMaHUE U Ha
4acTO BCTpeYarouuecs (BO3MOXKHbIE) OIIUOKH MIPU BHITMIOJIHEHUH JAHHOW CaMOCTOSATEIbHOM PabOTHI.

6. Jlexknms c pemieHHeM KOHKPETHBIX CHTyallHi.

Opranmsaiidss aKTHBHOM y4eOHO-TIO3HABATENIPHOW JEATEILHOCTH TIOCTPOCHA HA aHAN3e
KOHKPETHBIX CUTyalluii (MUKPOCUTYAITUU U CUTYaIMH-TIPOOIEMBI ).

Mukpocumyayus BbIpakaeT CyTh KOHQIMKTAa, WIH TMPOOJEeMbl C BeCbMa CXEMaTUYHBIM
0003HaUCHHEM OOCTOATENHCTB. TpeOyeT OT CTY/IEHTOB HOBBIX CAMOCTOSATEILHBIX BBIBOJOB, 00OOIICHUH,
3a0CTps€T BHUMAHHE HAa H3y4aeMOM MaTepuane (IpuUMepaMHd MOTYT CIYXHTb [pHUMepaMu
MHUKPOCHUTYALMH, IPOUCXOAIINE B IIPOLECCE JIEKIIMOHHOTO MaTeEpHaa).

Cumyayuu-npoOieMbl, WIA CUTYyallid, B KOTOPBIX CTYJEHTaM IpeJylaracrcsi He TOJIbKO J1aTh
aHaJM3 CIIOXKUBIIEHCS OOCTAHOBKM, HO W TPHHATH JIOTHYECKH OOOCHOBAHHOE pEIIeHHE, T.C. PEIIUTh
CUTYallMOHHYIO 3a/1a4y.

[IpenogaBaTens MODKEH MPOAyMaTh, YTO JIaHO, YTO TpeOyeTcs clenarb B JAaHHOW CHUTyaruu?
XapakTep BOIIPOCOB MOXKET OBbITh CIEAYIOLIIM:

I. B uewm 3akmrouaercst mpoOiaema?
2. MO>KHO 11 €€ peruTh?
3. KakoB myTh pemieHus, T.e. KAaKOBO pEIIEHUE KCCIEA0BaTENbCKOM 3amada. BakHo

noHuMats! CuTyanroHHast 3aa4a sIBJISIETCSI HCTOUHUKOM TBOPYECKOTO
MBIIUIEHHS: OT IPOCTOTO CIIOBECHOTO PACCYXACHUS - K IPAKTUUECKOMY PELICHUIO 3a/1a-4H.

7. Jleknms ¢ KOJUICKTHBHBIM HCCJIe0BAHUEM

Ilo xony m3naraemoro marepuajga CTyJEHTaM IPEAJIAraeTcs COBMECTHO BBIBECTH TO WM MHOE
NpaBUIIO, KOMIUIEKC TPeOOBaHUI, ONpeeNUTh 3aKOHOMEPHOCTh HA OCHOBE MMEIOLIMXCS 3HAHUH.

[TonBoas uTOr paccyXIeHUsIM, NPEUIOKEHUSIM CTYIEHTOB, IpernojaBaTelb IaeT MpaBUIbHOE
peleHre MyTeM IMOCTaHOBKH HEOOXOAMMOTO BONPOCA, HAPHUMEP: OTYEro 3aBUCHT KaueCTBO H3JEINN,
OTYEro 3aBUCUT IPOYHOCTh, OTUYETO 3aBUCUT SKOHOMHYHOCTbH?

8. I'pynnoBasi KOHCYJbTALUS.

PazpsicHeHne SBNISIETCS OCHOBHBIM COJIEpKAHWEM TaHHOM (HOpMBI 3aHITHH, HAaMOOJIee CIOKHBIX
BOIPOCOB M3y4aeMOro MporpaMMHOro Mmatepuana. Lleap — mMakcumanbHOe HpUOIMKEHHE OO0Y4YeHHus K
NPaKTUYeCKUM HMHTEpecaM C ydYeToM HMeIoleiics WHPOPMAalUu H  SBJSIETCS Pe3yJIbTaTUBHBIM
MAaTepHUAJIOM 3aKPETICHUSI 3HAHU.

['pynnoBasi KOHCYJIbTAIMs IPOBOJIUTCS B CIEAYIOIINX CIyyasx:

© KOrJa HeOOXOAMMO MOJPOGHO PACCMOTPETh MPAKTHUECKHE BOIPOCH, KOTOPhIE ObLIM
HEJI0CTaTOYHO OCBELIECHBI MM COBCEM HE OCBELLIECHBI B IPOLIECCE JIEKIIUH;
C 1IeJIbI0 OKa3aHMs MIOMOLIM B CAMOCTOSITEIbHOM paboTe (Hanmucanue pedeparos, BHITIOTHEHNE
KypCOBBIX paloT, cllauya 3K3aMEHOB, MOATOTOBKA TEXHUYECKHX KOH(pepeHuui);
€CIIM  CTY/AEHTHl CaMOCTOSTENIbHO H3y4aloT HOPMATUBHBIM, CIPaBOYHBIN Marepua,
UHCTPYKILIUH, TTOJIOKEHHUS,
pu 3a04HOM (popMe 00yueHus: — 0030pHBIE 3aHATUS, UHAUBHIyaJIbHbIE KOHCYJIbTAIlUH.

[Tocne nexuuu APYrUMH HE MEHEE BaKHBIMH (opMaMu y4eOHOW pabOThl B BBICHIEM y4eOHOM
3aBEJICHUN SIBJIIIOTCSl TPYIIIOBBIE MPAKTUYECKHE, CEMHHApCKHe, JaObOpaTOpHbIE 3aHATHS. OTH BHJIBI
yueOHBIX 3aHATHH CIy’KaT Ui JalbHEHIIero yscHeHWs M YriIyOJeHHs CBENCHMH, IMOJYYEHHBIX Ha
JEKIHAX, a TaK e JUIsi TPUOOPETEHHS HABBHIKOB NMPUMEHEHHUS! TEOPETUUYECKHX 3HAHWM Ha MpakTUKe. A
KOHTPOJIb TOJYYEHHBIX CTYJE€HTOM B TEU€HHE y4eOHOro roja 3HaHUM M HAaBBIKOB OCYIIECTBIISIETCS
HOCPEICTBOM MPOMEXKYTOUHOM aTTeCTalllu, KOTOpas MPOBOAMUTCS B COOTBETCTBHM C YUEOHBIM IIJIAHOM U
y4eOHBIMU IIPOTpaMMaMu B popMe c1auM KypCOBBIX pabOT MIIM POEKTOB, 3K3aMEHOB M 3a4ETOB.
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[IpomexxyTouHast aTTecTalusi CTYIACHTOB MOAPA3NETAETCA Ha 3a4eTHYI, UMEHYEMYIO 3a4eTHOU
HeJenel, M »HK3aMEHAIMOHHYIO0 CECCHI0. 3aueThl CHAIOTCA B TEYCHHE OJHOW HENenu Tepes
9K3aMEHallMOHHOM ceccuei. [IpomomKUTENbHOCTS 2K3aMEHAIIMOHHBIX CEeCCHM (a WX JBE: 3UMHSS U

JeTHsIsI) B yueOHOM rojJly ycTaHaBnuBaercs ['occtanmaprom.

5.2. Yka3aHus 1Jis1 00y4aromuxcs Mo 0CBOCHUIO I CHUILIUHBI (MOIYJIIO0)

Taoanma 4
CoaepxaHue cCaMOCTOATENbHON PadoThl 00YYAOLIMXCH

Howmep panena TeMbl/BOITPOCHI, BHIHOCUMBIE Ha CAMOCTOSITEIILHOE Kon-Bo | ®opmbl
(Templ) H3y4YeHHe 4acoB | paboThl
Mexanunka. Kunematuka. JluHamuka. 3aKOHbl COXpPaHEHHUS. 18 CP
MexaHnka CIUIOIIHBIX cpen. Komebanwms.
PensTuBHCTCKAas MEXaHUKA.
Mouekyasipaas OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON TEOPUU. DIEMEHTHI | 17 CP
¢usuka u (bu3uYecKo KHHETUKH. SIBICHUS TIepeHoca. DIIeMEHThI
TEPMOAMHAMMKA | TEPMOJIMHAMUKHU. B3aumonencTBue MOJIEKY B ra3ax u
. KUJKOCTSIX.
JIEKTPU4YECTBO OnekrpocTaTuka. CTallMOHAPHBIN 3JIEKTPUUYECKHM TOK. 18 CP
U MarHEeTU3M. [Tonst nBYKyIIIUXCSE 3apsiA0B. MarHuTHOE MoJie
CTAallMOHAPHOIO TOKA. DJIEKTPOMAarHuTHasi UHAYKIUS U
OCHOBBI TE€OPUU 3JIEKTPOMATHUTHOTO TMOJIA.
KBasucranmoHnapHbie SBJICHHS B DJICKTPUUECKHUM METISX.
DNEKTPOMarHUTHbIE KOJIEeOaHUs U IEPEMEHHBIH
ANEKTPUUECKUHN TOK. DJIEKTPOMArHUTHBIE BOJTHBI.
Cratuueckue noJjs B BeIIECTBE. DIEKTPUUECKHE MO B
BaKyyM€ U B Pa3IMUHBIX Cpefax. DIEMEHTHI (PU3UKH
IJ1a3MBl.
OnrTuka. DNIeKTpOMarHuTHBIEC OeryIme MOHOXPOMAaTHUYECKUE 17 CcP
BOJIHBL. MI3MepeHre 3Hepruu 3JIeKTPOMAarHUTHBIX BOJIH.
Cyrniepno3uiiys 3JIeKTPOMarHUTHBIX BOJIH.
Pacnpoctpanenue cBeta B U30TPOIHOM cpefie. OTpakeHue
Y TIpeJIOMJICHUE CBETa Ha TpaHULIe pa3jena IByX Cpe/l.
UnTepdepennus ceera. Pacnpoctpanenue cBeta B
aHM30TponHoM cpene. Judpakuus csera. 'onorpadus.
['eomeTpuyeckas onTuka.
®dusuka atomoB | KBanroBas ontuka. Kiaccuueckue mozpenu aroma. 19 CP
U ATOMHBIX KopmyckynsipHO-BOIHOBOM yalu3M MHUKPOOOBEKTOB.
SIBJICHUH. VYpaBuenue llpeaunrepa. DIeKTpoH B aTOMe BOJAOPOAA.
MHOTO031€KTPOHHBIE ATOMBI.
duzuka ATOMHBIE CUCTEMBI. ATOMHOE SiApO. Paal0aKTUBHOCTD. 18 CP
aToMHOro siipa | B3aumozeiicTBue u3iydyeHus ¢ BEIECTBOM. SnepHble
U 4YaCTHIl. peakuuu. DIeMEHTapHbIE YaCTHIIBIL.

5.3. Buabl u ¢popMbl NUCbMEHHBIX PadoT, MPeIYCMOTPEHHBIX MPH OCBOEHUM IMCUMILIUHBI
(MonyJis1), BHINOJIHSIEMbIe 00Y4A0IIUMHCH CAMOCTOSITEIbHO
[IporpamMoii He mpexyCMaTPUBACTCS BBIMOJHEHHE KYPCOBBIX WM KOHTPOJBHBIX PAbOT IO

JUCHUIIIINHE. O)IHaKO, o yCMOTPCHHIO MNPCIoJaBaTCiid WX I10 HpOCI)6€ CTyACHTA, CTYACHT JJIA
TTOBBIIIIEHNS CBOEH OLICHKHU MMECT IIPaBO B3ATH JOIOJHUTCIIBHYIO ITIMCbMCHHYIO pa60Ty, BBITIIOJIHACMY IO

BHC ayJUTOPHO. PaGota MoOxeT HOCUTh XapakTep TeCTAa, AOKJIaaa, pe(bepaTa nT.AO.

O0mme TpedoBanusi odopmiieHHsI KypcoBOHM PpadoThl/nokiaana/pedepara/KOHTPOJILHOM

padoThI

Joknan/pedepar BbIOTHSAETCS Ha JUCTax mucueil Oymarum ¢dopmara A-4 B Microsoft Word;
obbeM: 5-10 crtpanuir Tekcra s gokinana, 10-15 crpanun Tekcra s pedepara (IpHIOKEHHS K

pabote He BXOJAT B ee 00beM). Pazmep mpudra — 14; unrepsan
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— 1,5; ¢ HyMepauuel cTpaHUIl CBEpXY CTpPaHUIbl IOCeperHe, ad3alHbIi OTCTYIl HA pacCcTOSIHUM 2,25
CM OT JIeBOM rpaHMbl ToJis. B Tekcre o0s3aTenbHbl CCHUIKM Ha IMEPBOMCTOUYHUKU. KomamuecTBo
UCTOYHUKOB: HE MEHee 5-8 pa3InYHbIX UCTOYHUKOB JIJIsI TOKIaaa, He MeHee 8-10 mis pedepara.

Bce dopmyibl, eqMHALIBI H3MEPEHUH, pacueThl MPUBOIATCS U BEAYTCS B CUCTEME
CH.

[Tpu opopmiernn paboThl COOIIOTAIOTCS MOJIS:

seBoe — 25 mm; npaBoe — 10 mM; HiIkHEE — 20 MM;

BepxHee — 20 MM

- Odopmiienne Tadauir:

- Tabmumpl TPUMEHSIOT IS Jy4IIed HarIsIIHOCTH W ynoOCTBa CpaBHEHHS IIOKa3aTeleH.
Ha3Banue TaOnuibl, IpU €ro HAJMYUH, JOJDKHO OTpa)xaThb €€ COofep)KaHue, ObITh TOYHBIM, KPATKHUM.
HazBanue Tabnuibl ciieyeT moMenars Haj Tabnuiei ciesa, 0e3 ad3aifHOro OTCTyNa B OJHY CTPOKY C
ee HOMEpOM Yepe3 THpE.

- Ilpu mepenoce yacTu TaOIMIBI Ha3BAHKE MTOMEIIAIOT TOJIBKO HAJl IEPBOM YaCThIO TAOIHUIIHI,
HIDKHIOIO TOPU30HTAIIBHYIO YEPTY, OrPaHMYMBAIOILYIO TaOJIUILy, HE TPOBOJISAT.

- Tabnuiy cnenyer pacnonaratb B OTYETE HETIOCPEACTBEHHO TOCIIE TEKCTa, B KOTO-POM OHA
YIOMUHAETCs BIEPBbIE, UM HA CIEAYIOLIEN CTpaHULIE.

- Ha Bce TaOmuIibl JOKHBI OBITH CCBIIKHU B pedepate. [Ipu cepuike cienyer nucaTh CoBO
«Tabmuia» ¢ ykazaHueMm ee HoMmepa.

- OdopMmiIeHHe HILTIOCTPALIUI:

Wmmoctpanuun  (yeprexu, rpa@uKd, CXEMbl, KOMIIBIOTEPHBIE pacleyaTKd, JAUarpaMMbl,
(OTOCHUMKH) ClIeqyeT pacroyiaraTb HEMOCPEACTBEHHO IOCIIE TEKCTa, B KOTOPOM OHU YIOMHUHAIOTCS
BIEPBBIEC, WM HA CIEAYIOLIEH CTPAHHUIIE.

Wnmoctpanyy MOTYT ObITh B KOMITIBIOTEPHOM HCIIOJIHEHUH, B TOM YHCJIE U [[BETHBIE.

- Ha Bce miutrocTpannu 10JKHbBI ObITh JaHBI CCHIIKHU B pedepare.

WnmocTpanyuy, 3a HCKIIIOYSHHEM WILTIOCTPAIMY TPUIIOKEHUH, CIeyeT HyMepoBaTh apaOCKUMH
QpamMu CKBO3HOM Hymeparuei.

- Ecnu pucyHok onuH, To oH 0003Havaercs «PucyHok 1». C10BO «pUCYHOK» U €ro
HalMEHOBAHHUE PACIIOIAratoT OCEPEeINHE CTPOKH.

- JlomyckaeTcsi HyMepoBaTh WJUIIOCTpAallMM B Ipeaenax paszena. B 3Ttom ciydae Ho-mep
WITIOCTPAIMK COCTOUT U3 HOMEpa pa3ziesia U MOpSAAKOBOr0 HOMEpa WITIOCTPALUHY, Pa3IeIeHHbIX TOUKOI.
Hanpumep, Pucynok 1.1.

- Unmroctpanuu, npu He0OXOAUMOCTH, MOTYT UMETh HAUMEHOBAaHUE U INOSCHUTEIbHbIE JaHHBIE
(mogpucynounslii Tekct). CrnoBo «PHCYyHOK» M HauMMEHOBaHHE IOMEIIAIOT TOCTE MOSICHUTEIbHBIX
JAHHBIX ¥ pacloiararoT cieayommmM oopasoM: Pucynok 1 — Cxema kapThl caiiTa.

- MnmocTpaluu  KaxJ0ro MPHIOKEHHS O0003HA4yaloT OTAEIbHON HyMepanuei apabckumu
nudpamu ¢ qodaBieHueM nepen udpoit ooo3HaueHus npwioxkeHus. Hampumep, Pucynok A.3.

- Ilpu ccpUIkax Ha WIIIOCTPALMU CIEAYeT MUCaTh «... B COOTBETCTBHUU C PUCYHKOM 2» TpHU
CKBO3HOM HyMEpalMH U «... B COOTBETCTBHU C PUCYHKOM 1.2» IIpu HymMepanuu B Ipeeax pasaena.

- Ilpunoxenus

- IIpunoxxeHne opopMIIAIOT KaK MPOJI0JIKEHUE TaHHOTO IOKYMEHTa Ha MOCIEIYIOLINX ero
JIMCTaxX WIN BBIMYCKAIOT B BUJIE CAMOCTOSITENILHOTO JIOKyMEHTA.

- B Tekcre NMOKyMeHTa Ha BCE NPWIOXKEHHUS JOJDKHBI OBITh JaHbl CChUIKHM. [lpuioxenus
pacroyaratoT B IOpPAJKE CCbUIOK Ha HHMX B TEKCT€ [JOKYMEHTa, 3a HCKJIIOYEHUEM CIPaBOYHOIO
npuioxenus «bubnuorpadusy», KoTopoe pacnonararoT MOCIEIHUM.

- Kaxxnoe npuiiosxenue ciaenyer HAaUMHATh C HOBOW CTPaHMIIBI ¢ yKa3aHUEM HaBepXy IocepeinHe
cTpanuLbl ciaoBa «IIpunoxxeHue», ero 0003Ha4eHUs U CTEIICHH.

- Ilpunoxxenue 10KHO UMETh 3arojIOBOK, KOTOPBIH 3aITMCHIBAIOT CUMMETPUYHO OTHOCUTEIBHO
TEKCTa C MPOMUCHON OYKBBI OT/IEIBHOM CTPOKOM.

- Ilpunoxxenuss 00O3HAYAIOT 3arjaBHBIMH OyKBaMu pycckoro andasurta, HauuHas c A, 3a
uckmouenueM 6yks E, 3, I, 0, 4, b, b, b. [Tocine ciosa «IIpunoxxenne» cineayer OykBa, 0003HaYarONIAs
€ro Mocie0BaTeIbHOCTb.
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- Jlomyckaetcst 0003HaueHNe MPUIOKEHNH OYKBaMH JIATUHCKOTO alihaBuTa, 3a UCKITIOUECHUEM
oyks [ u O.

- B ciy4ae moyiHOro UCnosib30BaHus OyKB PYCCKOTO U JIATUHCKOTO aji(haBUTOB JI0IyCKaeTCs
0003HaYaTh MPUIIOKEHUS apabCKUMu udpamu.

- Ecu B JOKyMeHTe OJIHO TMpHIIokeHHe, oHO oOo3Hauaetcs «[Ipunoxkenne Ax». Tekcr kaxaoro
NPUIOXKEHUs, TPU HEOOXOIMMOCTH, MOXKET ObIThb pas[esieH Ha pasfelnbl, MOJApa3[elibl, IMyHKTHI,
MOJIMYHKTBI, KOTOpblE HYMEpPYIOT B IpeAenax KakJaoro npuwiokeHus. Ilepeq HomepoM cTaBUTCH
0003HaYEHNE ITOTO MPUIIOKEHUS.

- IIpunoxeHns AOIKHBI UIMETh OOIIYIO C OCTAIbHOM YacThIO JOKYMEHTA CKBO3HYIO HyMEpalUIo
CTpaHHMIL.

IIpeacrasiienue.

[MucebmenHas paboTa JODKHA OBITH IPECTABICHA B IBYX BHAAX: IEYATHOM U DJICKTPOHHOM.

6. OBPA3OBATEJIBHBIE U HTHO®OPMALIMOHHBIE TEXHOJIOI'MHU
6.1. O0pa3oBare/ibHbIE TEXHOJOTHM: KEHC-aHAIN3; MPE3CHTAIMHU; MPOEKThl; MHTEPAKTUBHbIC
JIeK- [MU; TPYMIOBBIE MUCKyccuu; peer education/paBHbIE 00ydaeT paBHOTO; MPOCKTHBIC CEMHHAPHI,
rpyNmoBas KOHCYJIbTaIHS.

6.2. UnpopmMaumoHHbIe TEXHOJIOTHH

[Tpu m3yueHnn aUCUUIUIMHBI «IIpOEKTHPOBAaHHE LIEXOB M YYAaCTKOB CBAPOYHOIO IMPOM3BOJICTBY»
UCIIONIB3YETCSl CUCTeMa YIpaBiieHus oOydyeHueM Ha miuatdopme Moodle, co3ganHas B AcTpaxaHCKOM
rocynapctBeHHOM  yHuBepcutere (AI'Y) ¢ 2012 roma. Ona mnpenocTaBisieT BO3MOXKHOCTH
KpPYTIJIOCYTOYHOTO JOCTYyMa K pecypcaM (yueOHbIM MaTepHaliaM) Kypca, Ha KOTOpble OJIUCAH CTYIEHT,
€ro MHTEPAKTUBHBIM JCUCTBUAM (HE3aBUCHMO OT MECTOHAXOXKJICHHS), a MPEToAaBaTesiM — I1aThopmMy
JUIsL  ONEPaTUBHOTO OOHAPOJIOBAaHMUS BBICTABIISIEMBIX OICHOK, BaXKHBIX COOBITMH M uAeH, i
UHPOPMHUPOBAHUS CTYJCHTOB 00 M3MEHEHHsX B yueOHOM mpouecce. Ilo m3ydyaemoil NUCIMIUIMHE Ha
BbIOpaHHOU MaTgopMme pa3MelleHbl 3afaHus AJIs MPAKTUUYECKUX 3aHSITHHA, KOHTPOJIbHBIE U TECTOBbBIE
3aganud. [lnardopma MO3BONISIET pEANM30BBIBATH KaK OOydYalOUIMA, TaK M KOHTPOJBHBIA PEXUM
BBITIOJTHEHUSI 33/1aHUH.

Taxoke Kak ICTOYHUK WH(POPMALIUHU IUPOKO UCHOIB3YIOTCS AJIEKTPOHHBIE YIEOHUKH U PA3TUIHBIC
CalThl KaK Ha JOTOBOPHOU OCHOBE (CMOTpH II. 6.3), TaK U HAXOJALIUECS B CBOOOIHOM JIOCTYIIE.

[Tpy u3yyeHnn AUCUUIUINHBI UCTIONB3YIOTCS 3JICKTPOHHBIE OMOIMOTEYHBIE CUCTEMBI:

OnekTpoHHbIA KaTanor Hayunoit 6uonuorexku AI'Y Ha 6a3e MARK SQL HITO «Mudopm-
CHCTEM.

https://library.asu.edu.ru

OnexTpoHHbIN Katanor «Hayunble xxypHansl AI'Y»: http://journal.asu.edu.ru/

YHuBepcaabHas CIpaBOYHO-UHPOPMAIIMOHHAS NOJHOTEKCTOBas 0a3a JaHHBIX NEPUOANYECKUX
uznanuit OO0 "UBUC". http://dlib.eastview.com

Hms nonvzoeamena: AstrGU
Ilapony: AstrGU

DnekTpoHHO-0nbimoTedHas cuctema elibrary. http://elibrary.ru

DnexTpoHHas Oubnuoreka auccepranuii Poccuiickoii rocynapctsennoit 6udaunorexu (PI'B).
http://dvs.rsl.ru

KopriopaTuBHbIif ~ MPOEKT AcCCOLMAIMM  PETHOHAIBHBIX ~ OMOJMOTEYHBIX  KOHCOPIIMYMOB
(APBMKOH) «MexpernonanbHas aHaauTudeckas pocnuch crateity (MAPC) - cBogHas 6a3a MaHHBIX,
coJieprkaliasi OJHYI0 aHaIUTHYecKyto pocniuchk 1800 Ha3BaHMIA KypHAJIOB 10 Pa3HbIM OTPAcisiM 3HAHUH.
Y4acTHUKHU TpOEKTa MPEOCTaBISIOT JIPYr JIPYTYy 3JIEKTPOHHBIE KOMWU OTCKAaHMPOBAHHBIX CTaTed U3
KHUT, COOPHUKOB, )YPHAJIOB, COACPKALINXCS B (POHAAX UX OUOIHOTEK.

http://mars.arbicon.ru

CrnpaBounas npasosas cuctema Koncynbrantlntoc.

ConepkuTcst OrPOMHBIN MacCUB CIIPABOYHOM MPaBOBOM MH(GOPMAITUH, POCCUHCKOE U
PETHOHAIBHOE 3aKOHOIATEIBCTBO, CYA€OHYIO IPAKTUKY, (PMHAHCOBBIC U KaJIPOBbIE KOHCYJIbTAIIH,
KOHCYJIbTAIMH sl OFOJIKETHBIX OpraHu3aliii, KOMMEHTapUU 3aKOHOAATEIbCTBA, POPMBI JOKYMEHTOB,



https://library.asu.edu.ru/
http://mars.arbicon.ru/
http://elibrary.ru/
../../../../../../../../C:/Documents%20and%20Settings/%D0%9F%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C/%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D0%BE-%D0%B1%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D1%87%D0%BD%D0%B0%D1%8F
http://dlib.eastview.com/
http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://journal.asu.edu.ru/
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MPOEKTHl HOPMAaTUBHBIX ITPABOBBIX aKTOB, MEXKAyHAPOIHbIC TIPABOBBIC AKTHI, IPABOBBIEC AKTHI,
TEXHUYECKHE HOPMBI M TIPaBUIIA.

http://www.consultant.ru

HNndopmarmonHo-npaBoBoe odecrnieuenne «Cucrema 'APAHT».

B cucreme 'TAPAHT mnpencrasnens! ¢enepaibHble U PerHOHAIbHBIE MTPABOBBIE AKTHI, CyneOHas
NpaKTUKa, KHUTH, SHIMKIONEINH, WHTEPAKTUBHBIC CXEMBbI, KOMMEHTAPHUH BEIYIIHX CIICIHAINCTOB H
MaTepHabl W3BECTHBIX MPO(ECCHOHANBHBIX H3/1aHUM, OJaHKW OTYETHOCTH W OO0paslibl JIOTOBOPOB,
MEXXTyHAPOIHBIEC COTJIANICHNUS, TIPOCKTHI 3aKOHOB.

[IpenocTaBnseT 10CTyM K (heAepalbHOMY U PETHOHAILHOMY 3aKOHOIATeNLCTBY, KOMMEHTAPHSIM U
pa3bICHEHMIM U3 Beaynmx npodeccuonanbHbix CMU, KHUTaM U OOHOBIISIEMBIM SHITUKIIOTICAHSIM,
TUIOBBIM (hopMaM JTOKYMEHTOB, CyA€OHON MPaKTHUKE, MEXTyHAPOJHBIM JIOTOBOPaM U IpYTroi
HOopMaTUBHOW nH(popmanuu. Beero B Hee BKiIrOUeHo Oosee 2,5 MilH JokyMeHTOoB. B nporpamme
npezcTaBieHbl 1okyMeHTHI 0onee 13 000 denepaibHBIX, peTHOHANBHBIX M MECTHBIX YMUTEHTOB.

http://garant-astrakhan.ru

EnnHoe okHO mocTyma kK 00pa3zoBaTeNbHBIM pecypcam http://window.edu.ru

MunncTepcTBO HayKu U BbIclIero oopasoBanus Poccuiickoit @enepanumn
https://minobrnauki.gov.ru/

MunucrepcTBo npocsenieHus: Poccuiickoit @enepauuu https://edu.gov.ru

Odunmansublil nHpopMaoHHbIi nopran EI'D http:/www.ege.edu.ru

®denepanbHOE areHTCTBO M0 AesiaM Mosoaexu (Pocmomnonexs) https:/fadm.gov.ru

DenepanbHas ciryx0a 1o Haa30py B cdepe odpazoBanus u Hayku (PocobpHanzop)
http://obrnadzor.gov.ru

CaiiT rocynapctBeHHO# niporpaMmel Poccuiickoii @enepanuu «JloctynHas cpena» http://zhit-
vmeste.ru

Poccuiickoe nBmxeHue MIKOILHUKOB https:/pamt.pd

6.3. Ilepeuenb NporpaMMHOro odecreyeHuss 1 HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Adobe Reader IIporpamma Juist mpocMOTpa 3JEKTPOHHBIX JOKYMEHTOB

Moodle O6pazoarenshsiii moptan @I'BOY BO «AI'Y»

Mozilla FireFox Bpay3ep

Microsoft Office 2013, Microsoft Office Project 2013, Microsoft Office Visio 2013 Ilaker
O(UCHBIX POTPaAMM

7-zip ApXxuBaTop

Microsoft Windows 7 Professional OneparnmonHnasi cuctema

Kaspersky Endpoint Security CpeacTBo aHTUBHUPYCHO# 3alITUTHI

KOMPAS-3D V13 Co3nanue TpeXxMEpHBIX aCCOLMATUBHBIX MOJEJIECH OTAEJIbHBIX 3JIEMEHTOB
COOpPHBIX KOHCTPYKIIUH U3 HUX

7. ®OHJ OHEHOYHBIX CPEACTB JJIAA NIPOBEAEHUS TEKYIIEI'O KOHTPOJIA
U IIPOMEXYTOYHOM ATTECTAIIUM 11O JUCHUAIIJIMHE (MOAY.JIIO)

7.1. llacopT (pOH/Ia OLIEHOYHBIX CPEICTB

[Tpu mpoBeACHNU TEKYIIET0 KOHTPOJIS M MPOMEKYTOYHON aTTECTAllMU 10 AUCIUILTUHE (MOJIYIIIO0)
«®uzuka» nposepsieTcs CHOPMUPOBAHHOCTb y OOYYAIOLIMXCS KOMIIETCHLMH, yKa3aHHbBIX B pasjene 3
HACTOSIIIIEH NpPOrpaMMbL. DTAamHOCTh (POPMHPOBAHUS JAHHBIX KOMIIETCHIMH B IPOIECCE OCBOCHHS
00pa30BaTeNbHON MPOrpaMMbl ONPEEIACTCS MOCIEJ0BATEIbHBIM OCBOCHUEM JUCLUIUIMH (MOIyJei) u
NPOXOKJCHUEM TPAaKTUK, a B MPOLECCe OCBOCHHS JUCIMIUIMHBI (MOIYJsl) — IMOCIIEIOBATEIbHBIM
JOCTH)KEHHUEM PE3yJIbTaTOB OCBOECHMS COJIEPIKATENbHO CBA3aHHBIX MEKIY COOO0M pa3aenos, TeM.

Tadauua S

CooTBercTBHE pa3ae/ioB, TeM JUCHUILUIMHBI (MOLYJI),

pe3yJbTATOB 00YUeHHs N0 JUCHMILIMHE (MOTYJII0) M OLIEHOYHbIX CPeICTB

Konx xonTpOonupyemon
KOMITETEHITHH
(KOMITeTEeHIHT)

HaunmenoBanue
OILIEHOYHOTO CpeJICTBa

KoHnTtponupyembie pazzeinbl, TEMbI

Ne i/
JTUCITUTUTUHBI (MOTYJIST)



https://xn--d1axz.xn--p1ai/
http://zhit-vmeste.ru/
http://zhit-vmeste.ru/
http://obrnadzor.gov.ru/
https://fadm.gov.ru/
http://www.ege.edu.ru/
https://edu.gov.ru/
https://minobrnauki.gov.ru/
http://window.edu.ru/
http://garant-astrakhan.ru/
http://www.consultant.ru/

18

1 Pu3nyecKre OCHOBBI MEXAHUKHU YK-1 Bomnpocsl JUIs
cobeceI0BaHNsA
2 MomnekymsipHast pu3uka u YK-1 Bomnpocsr mis
TEPMOJIMHAMHKA cobecenoBaHus
3 DneKTpoAMHAMHUKA VK-1 Bormpocsr quis
cobecenoBaHus
4 Marnetusm YK-1 Bomnpocsr mis
cobeceqoBaHUA
5 dusuka xKoeOaHUNA U BOJIH YK-1 Bonpocsr mist
cobecenoBaHus
6 Omnrtuka VK-1 Bomnpocsr mist
cobeceqoBaHUA
7 dusnka aTOMOB ¥ aTOMHBIX sABieHnil | YK-1 Bomnpocsr qis
cobecenoBaHUs
8 ®u3nKa aTOMHOIO SIIpa U YaCTHULL YK-1 Bomnpocsr qs
cobeceqoBaHUsA

JUis OLleHMBaHUS pe3yJbTaToOB OOY4YEHHUs B BHJE 3HAHWIM NPU W3yYEHUM AMCLUUIUIMHBI «DPu3nka
HCIIOJIB3YIOTCS CJIEYIOIINE TUIIBI KOHTPOJIS:

- TECTUPOBAHHUE;

- HHOUBUAyaIbHOE coOeceoBaHue (0mpoc)

- YCTHBIN OTYET B KOMAH/IE 1O BHITIOJTHEHHBIM MPAKTHUECKUM paboTaM.

TecToBbIe 3a7aHMs OXBATHIBAIOT COJEP’KAHME BCEro INMPOWMIEHHOro Marepuana. MuaauBuayansHOE
coOeceloBaHNE TPOBOAMTCS IO pa3pabOTaHHBIM BOIMpPOCaM IO KOHKpeTHoW Teme. llucbMeHHas
npakTu4eckas paboTa TPOBOAMTCS B COOTBETCTBUM C METOJMYECKUMH PEKOMEHIAIMAMHU 110 ee
BbINOJHEHHI0. [lo 3aBepuieHMM mnpakTHUecKOM pabOThl CTYIEHThl TOTOBST YCTHbIE OTBEThl Ha
KOHTPOJIbHBIE BOIIPOCHI.

Jlis OLleHUBaHMsI Pe3yJIbTaTOB OOY4YEHHUs B BUJIC YMEHMIl M BJIAJEHUH MCIIOJIB3YIOTCS CIEAYIOLINE
THUIIBI KOHTPOJIS:

- mpakTHueckue paboTsl (nanee — [1P), BkiItoyaromme oJHy WIM HECKOJIBKO MPAKTUUECKUX 3a/1aHUM
B BHJE KpaTKoH (HOpMYyJTUPOBKU JEHCTBUI (KOMIUIEKCa IEHCTBMIA), KOTOpPbIE CIEAyeT BBIOIHUTh, WIIH
ONMCaHUE Pe3yJIbTaTa, KOTOPBIA HYKHO IOITYYUTb.

7.2. Onucanue mokasarteseil M KPUTEPHEeB OLECHHBAHUS KOMIIETCHLIMH, ONMHCAHME MIKAJ
OlLleHMBAHUS
Tabmuua 1 Kputepuu oueHMBaHusi OTBeTa CTyJAeHTa NPH OTYeTe NPAKTHYECKOH padoThI
(MakcuMaJbHO BO3MOKHBIN 0a/11 — 6 0aJ1710B):

Kpurepnit MakcumanbHBIN 0as |
B Ipo1ecce BBITIOTHEHHSI  PabOTHI neMoHctpupyeres | [a 1
IIOCJIEI0BATEIbHOE, IPABWJIBHOE BBINOJIHEHUE BCeX 3aJaHuil | Her 0
MIPaKTUYECKON pabOThI

[IpencraBineHa B MUCBbMEHHOM BHJE MpaBWiIbHO odopmieHHas u | [la 1
BBITIOJIHEHHAS MTPpaKTUYecKas padoTa, cliesaH mpaBWIbHBINA BIBOA | Her 0

JlaH npaBUIIbHBIN OTBET HA ... KOHTPOJBHBIX BOIIPOCOB 6onee ueM 90% 3
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Ha 70-80% 2
Ha 60-70% 1
menee yem Ha 60% 0

[

OTBeT Ha JONOJHUTEIbHBIE BOIPOCH MpojaeMoHcTpupoBan | Jla
riyOOKHe 3HaHHWS TEOPETHYECKOro Marepuaja W yMmeHue ux | Her 0
OPUMEHSTh

Tabnmuma 2 Kputepun oneHuBaHHSA onpoca CTyAeHTa 1mo TemMaMm (MakcuMaibHO BO3MOXKHBIA Oamn — 3
Oaa):

-1aeTCsl KOMIUIEKCHAs OLIEHKA MPEIJIOKEHHON CUTYalluu;
-IEMOHCTPUPYIOTCS TIJIyOOKHE 3HAHMS TEOPETUYECKOro marepuaia u

3 Gamna YMEHUE UX NPUMEHSTH;
«OTIIMYHO» - IOCJIe10BATENbHOE, IPABUIILHOE BBIIIOJHEHUE BCEX 3a/1aHUI;
-yMeHHe OOOCHOBAHHO WU3JaraTb CBOU MBICIH, JejaTb HEOOXOIUMbIE
BBIBOJIBI.

-/1aeTCsl KOMIUIEKCHAs OLIEHKA MPEIJIOAKEHHON CUTYalluu;
-JICMOHCTPUPYIOTCS TJIyOOKHE 3HAHHS TEOPETHUYECKOro MaTepuajia M
YMEHHE UX TPUMEHSITh;

2 banna - IOCTIeA0BATENIbHOE, IPABMUIIHHOE BBHITIOJTHEHHUE BCEX 3aaHH;
«XOPOLIO» -BO3MOXKHBI €TUHUYHBIC OMIMOKH, UCIPABIIIEMbIE CAMUM CTYJIEHTOM IIOCIIE
3aMeYaHusl TPEToaBaTes;
-yMeHHe OOOCHOBAaHHO WU3JaraTh CBOM MBICIH, JelaTh HEOOXOIMMbIS
BBLIBOJIEL.

-3aTPY/IHEHHUs C KOMIUIEKCHOM OLIEHKOM IPEUIOKEHHOM CUTYallNH;
-HENIOJIHOE  TEOpEeTHYecKoe O00OCHOBaHWE, Tpelyrolee  HaBOASIIMX
BOIIPOCOB IIPENOIaBaTENs;

-BBIIIOJIHEHUE 3aJJaHU IIPH MOJCKa3Ke NPENoJaBaTels;

- 3aTpyAHEHUs B JOPMYJIHUPOBKE BHIBOJIOB.

1 Oamna
«YZOBIIETBOPUTEIHHO

0 6amn - HCIIPaBUJIbHAA OLICHKA HpCﬂHOX(CHHOﬁ CUTyalluH;
CHEYOOBJCTBOPUTCIBHO | ~-OTCYTCTBUC TCOPECTUUCCKOI'O 000CHOBAHHS BBIIIOJIHCHUS BaHaHHﬁ.
»

Ta6muia 3 Kputepuu orieHHBaHUS TeCTUPOBaHUs CTyAeHTa 1o TeMaM Nel,2 (MakcuMaibHO BO3SMOYKHBIH
0amt — 3 6amna):

3 Gamna Hano 6omnee 90% npaBUILHBIX OTBETOB HAa BOIIPOCHI TECTA
«OTIUYHON»

2 Gamna Jano 70%-89% npaBuIIbHBIX OTBETOB HA BOIIPOCHI TECTA
«XOpOLIO»

1 Gamna Jano ot 60% 110 69% npaBUIBHBIX OTBETOB HA BOIIPOCHI TECTA

«YJOBJIETBOPUTEIHHO»
0 6ann Jlano menee 60% npaBUIBHBIX OTBETOB HA BOIIPOCHI TECTA
«HEYJOBJIETBOPUTEIILHO»

Kpurepun oneHuBanus 3xk3aMeHa (MAKCHMAJIbHBIN BO3MOKHBIH 0211 — 40 6a/1510B)
- OLIeHKA «0TJH4YHO» (31-40 6a/1510B) BBICTABISETCS CTYACHTY, €CJIU MOJHO U3JIaraeT U3y4eHHbIN
MaTepHai, IaéT MpaBUIbHOE OIpEeesieHHE MOHATUI U 3aKOHOB; OOHapyKMBaeT MOHUMAaHUE MaTepuaia,
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MOXET OOOCHOBaTb CBOM CYXXICHHS, NPUMEHUTh 3HAHWS Ha IMpPAaKTHKE, NPUBECTH HEOOXOAUMBIE
MIPUMEPBI; U3JIaraeT MaTepuai Mociae10BaTeNIbHO U MPaBUIIbHO;

- omeHka «xopomo» (21-30 6ay10B) BBICTABISIETCS CTYIEHTY, €CIM Ja€T OTBET,
YAOBJIETBOPSIOLINI TeM e TpeOOBaHUSAM, UYTO M JUUISl OLEHKU OTJIMYHO, HO JOIYyCKAaeT HE3HAUUTEJIbHbIE
OLIMOKM U HEJJOUYEThI, KOTOPBIE CaM K€ UCTIPABIISET, TOCIE HABOISAIIMX BOIIPOCOB;

- OlleHKa «yaoBjerBopuTeabHO» (11-20 0a/I0B) BBICTABIAECTCS CTYIAEHTY, €CIM HEMOJHO
U3JaraeT W3y4YEHHBbIM Marepuall, IONYyCKAaeT HETOYHOCTH B OIPEACICHUM IOHATUM M 3aKOHOB;
oOHapy»XUBaeT IUIOXO€ MOHMMaHUE MaTepualia, HEe MOXET OOOCHOBaTh CBOM CYXKIEHUS, NPUMEHUTh
3HaHUS Ha MpaKTHKe, IPUBECTH HEOOXOIUMBbIE NMPHUMEPHI; M3JIaraeT MaTepuall HErociIe10BaTeIbHO, HO
MIPAaBUJIBHO;

- OleHKa «He Yy/AoBJeTBOpUTEJbHO» (0-10 0a/sI0B) BBICTABISETCS CTYJCHTY, €CIIHU
oOHapyxuBaeT HezHaHue Oosiee 50% wH3ydaeMoro Marepuana, IOMYCKaeT OIMMOKA B ONpPEIeTICHUHU
MOHATHI U 3aKOHOB; OOHApY>KMUBAeT HE MOHMMaHHE MaTepualla, He MOXeT 00O0CHOBATh CBOU CYXJICHUS,
MIPUMEHUTH 3HaHUS Ha MPAKTUKE, IPUBECTH HEOOXOIMMBbIE IPUMEPHI; U3JIaraeT MaTepral 0ecropsI0uHO.

Taoauna 6
Iloka3zare,in OlleHNBAHUSA Pe3yJbTATOB 00y4eHHUsI B BU/l€ 3HAHUM
[IIxana Kputepun oniennBanus
OLICHUBAHUS
5 JIEMOHCTPHUPYET TITyO0KOe 3HAHKHE TEOPETUIECKOTO MaTepralia, yMeHue 000CHOBAHHO
COTIMHOY W3JIaraTh CBOM MBICTHU TI0 00CYK/IaeMbIM BOIIPOCAM, CIIOCOOHOCTH TOTHO, IPABHIBLHO
Y apTyMEHTHPOBAHHO OTBEYATh HA BOIIPOCHI, TPHUBOJUTH PUMEPHI
4 JIEMOHCTPUPYET 3HAHHME TEOPETUUYECKOTO Marepuana, ero IOoCJeI0BaTeIbHOe
«XOpOIION W3JI0KEHHUE, CTIIOCOOHOCTh MPUBOJUTH MPUMEPHI, JTOMYCKAeT CAWHWYHBIC OIIUOKH,
HCIIpaBJIsieMbIe TIOCIIE 3aMEUaHUs PEToAaBaTENs
3 JEMOHCTPHUPYET HEMONHOe, (parMeHTapHOEe 3HAHUE TEOPETHMUYECKOTO MaTepuaa,
«YI0BACTBODH TpeOyroliee HaBOISIIMX BOMPOCOB TMPEMOJaBaTeNisi, JOMyCKAaeT CYIIECTBEHHBIE
TEILHON OIIMOKY B €r0 U3NI0KEHUH, 3aTPYJHACTCS B IPUBEICHUU IPUMEPOB B POPMYITUPOBKE
BBIBOJIOB
2 JEMOHCTPHUPYET CYIIECTBEHHbIE MPOOENbl B 3HAHUU TEOPETHUECKOr0 Marepuana, He
«HEYJIOBJIETBO | CIIOCOOEH €ro HM3JI0KUTh M OTBETHTHh HA HABOJAIIME BOIPOCHI MpENojaBaTesi, HE
PHUTETBLHOY» MOYET MIPUBECTH TPUMEPHI
Ta6auna 7
Iloka3aTe/in OLlEeHUBAHNSI Pe3YJIbTATOB 00y4eHHsI B BUjle YMEHUI U BJIaJeHUil
IIxamna Kpurepun onennBanus
OLICHUBAHUS
5 JEMOHCTPHUPYET CIIOCOOHOCTh MPUMEHSATh 3HAHHWE TEOPETHYECKOro Marepuasna IMpH
COTIHHOY BBITIOJIHCHUH 33JIaHUM, TMOCIEAOBATCIIbHO M MPABUJILHO BBITIOJHSACT 3aJlaHUs, YMEET
000CHOBAHHO M3JIaraTh CBOM MBICIIHU U JI€JaTh HEOOXOIMMBbIE BEIBOIbI
JEMOHCTPHUPYET CIOCOOHOCTh MPUMEHATh 3HAHHWE TEOPETHUECKOro Marepuaia Mpu
4 BBITIOJIHEHUH 3aJIaHUM, MOCIEAOBATEIbHO U MPABUJILHO BBHITIOJHSICT 33J[aHUs, YMEET
«XOPOIIO» 000CHOBAaHHO M3JaraTh CBOM MBICIH M J€JaTh HEOOXOAMMBIE BBIBOJIBI, TOIYCKaeT
€AMHUYHbBIE OMUOKH, UCTIPABIIIEMbIE TTOCJIC 3aMEYaHMs IPETIoaBaTes
JEMOHCTPHUPYET OTIENbHbIE, HECHUCTEeMaTU3UPOBAHHBIE HABBIKM, HE CIHOCOOEH
3 MPUMEHUTh 3HAHWE TEOPETHYECKOr0 Marepuana TpU BBIIOJIHEHUH 3aJIaHUM,
«YIOBIIETBOPU | HCTIBITHIBAET 3aTPYAHEHHUS U JIOMYCKAaeT OINMOKM TpPH BBIIOJHEHUU 3a/IaHuM,
TEJIBHO» BBITIOTHSCT 3aJ[aHKe TP MOJICKAa3Ke MPEIo1aBaTels, 3aTpyAHICTCS B (DOPMYITHPOBKE
BBIBOJIOB
2 HE CIOCOOEH MPaBUJILHO BBHIMIOJIHUTH 33/IaHNE
«HEYJOBJIETBO
PHUTEITBHOY
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7.3. KoHTposibHbIE 32IaHUSI WIH HMHbIE MAaTepHaJbl, HEOOXOAMMbIE ISl OUEHKH 3HAHUIA,

YMEHHii, HABBIKOB M (MJIH) ONBITA A€ATEJIHLHOCTH

Bomnpocsl 1i1s1 codece10BaHUA IK3aMEHOB
no AucuumIuHe «®@uznka»
®u3nyeckne 0CHOBbI MEXaHUKH

1. Mexanunueckoe nBwxkeHue. Cucrempl oTcueta. MarepuanbHas — TOUKa.
Tpaekropus. Ilepememenne u myTs. CKOpPOCTP M yCKOpeHHE. TaHreHnualbHOE W
HOPMAJIbHOE YCKOPEHUS.

2. JIBmxkeHue MaTepHaIbHOW TOYKU IO OKPYXKHOCTH. CBS3b MEXIy JUHEHHBIMU U
YTJIOBBIMU XapaKTEPUCTUKAMHU JBUKCHMUSL.

3. Ilepseoiif 3akoH HeioToHa. WHepuumaneHble cucTtemMbl oTcueta. lIpeobpazoBanus
I"anunes. [TpyHIKAIT OTHOCUTENBHOCTH. ['paHUIIBI IPUMEHUMOCTH KJIACCUYECKON MEXAHUKH.

4. Bszaumopeiicteue ten. Cuna, wmacca. Bropoit 3akon Heiorona. Wmmymnsc
(KOJIMYECTBO ABUKCHUS).

5. Tpernii 3axkon Hprorona. M3ommpoBaHHash cucTeMa MaTepuaibHBIX TeJ. 3aKOH
coxpaHeHusl uMItyibca. Buasl cun B Mexanuke. Cuiibl ynpyroctu. CUiibl TpEHUSL.

6. Cunbl  1aroteHusi. lleHTpanbHble Ccuibl.  ['paBUTAlMOHHOE TOJE U €ro
HanpsHKeHHOCTh. [lose cuibl TsoKecTH BOIM3H 3eMITH.

7. [TonsTHe O HeWMHEpUMATBHBIX CHUCTeMax oTcuera. Pabora. PaGora mepemeHHOi

cuiibl. MomnocTs. KoHcepBaTuBHBIE M HEKOHCEpBAaTUBHBIE cUIbl. [loTeHManbHas sHeprus. CBsi3pb
MEXy CHJION U MOTEHIINAJIbHON SHEPTUEH.

8. DHeprus ynpyro aedopMHpoBaHHOTO Tena. [loTeHnran rpaBUTaluoOHHOTO TIONIS U
ero rpaaueHt. Kunernueckass sHeprus. llomHas mexaHuuyeckass SHEpPTUsl CUCTEMBI Tell. 3aKOH
COXPAHEHUS SHEPTUH B MEXAHUKE. Y CJIOBUSI PaBHOBECUS CUCTEMBI.

0. [Tonsitue abconroTHO TBEepAoro Tena. [locTynaTenpHOE U BpanaTeIbHOE IBHKCHUE
tena. Yucno crenene cBo6oabl. LlenTp nnepiuu (Macc) TBEpaOro Tena.

10. Moment cunbl. MoMeHT wuHepuuu. OCHOBHOM 3aKOH JAMHAMUKH BpalllaTelIbHOIO
JIBIKEHUs. MOMEHT uMIysbca. 3aKOH COXpaHEHUs MOMEHTa uMItysbca. KuHetnueckas sHeprus
TeJa BPaLIAlOIIErocs BOKPYT HEMOABUKHON OCH.

11. Ilepuonuueckue nBrxkenus. KomebatenbHbie mporiecchl. ['apMoHnYeckne KojieOaHusl.
OCHOBHbBIE XapaKTEPUCTHKU KOJEOATEIbHOIO JABIKEHUS: aMIUIUTYyJa, (as3a, 4acTtoTa, MEpUON.
YpaBHeHHE TapMOHUYECKHX KoJieOaHuH. J[MHaMuKa rapMOHUYECKHX KOJIeOaHMil.

12. CBobOomubie koneOanums. Kpasuynpyrue cuibl. MaTemMaTHdecKuid W (DU3UYECKUN
MasTHUKU. KuHeTnueckas, NOTEHLMabHAs M TIIOJIHAsg HHEPrusi rapMOHUYECKOro KoJieOaHMUs.
["apMonnyecknii ocyuIITOp. 3aTyXaromue Koiedanus. BeiHy)aeHHbIe KojeOaHus. Pe3oHaHc.

13.06pa3oBanue BosH. [IpomonbHbIE W TomepedHble BOJIHBI. BONHOBas MOBEPXHOCTh U
¢pout Bomubl. [lpunnun [roiirenca. YpaBHeHue minockoil BoiHbL JlnuHa BoiHbL. [IpuHiun
cynepro3unuu. KorepeHTHble HUCTOYHUKMA BOJNHBL. HWHTepdepeniuss BomH. CTos4YMe BOJHBI.
[TonsiTue o nudpakmuy BoJIH. DHEPTUS BOJIHBL. 3BYK.

14. IlpuHiun oTtHOcUTENbHOCTH OMHIITEHHA. [locTynaT o cKOopocTH cBeTa B BaKyyMe.
[Ipeobpa3zoBanus Jlopenua u ux ciueactBus. OTHOCUTENBHOCTh MPOMEXKYTKOB BPEMEHU MEXKIY
COOBITUAMU. PenaTUBUCTCKUN 3aKOH CIOXKEHHsI CKO-pOCTe. Macca, UMITylIbC W DHEpPrusi B
CIEeUUAIbHOW  TEOpHUH  OTHOCHTENbHOCTH.  Jlehekr  macc,  yCTOMYMBOCTH  CHCTEMBI
B3aMMOJICHCTBYIOIINX YACTHII.

7.4. MeToauueckue MaTepuaJbl, onpe/e/isiroliyne Npoueaypbl OLeHUBAHUS 3HAHUI, YMEHUH,

HABBIKOB M (MJIH) ONBITA JeSATEIbHOCTH

MakcumanabHOE KOJIMYECTBO OAJIJIOB 32 paboTy

Ne
n/n

KonTpoaupyembie KoamnuectBo | MakcumajbHOe Cpox
MEPONPUATHSA Meponpn;ﬂ"“if[/ KOJINYEeCTBO NnpeaoCcTaBJICHUA
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| | 0aJLIbI | 0aJ1110B |
OCHOBHOI1 0JI0K
1. | KomnokBuym 2/2 20
2. | Terpans c neknusMu 1/1 4
3. | KonrponbHas pabora 2/2 30
4. | Terpangps no NpakTHKe 1/1 6
Bcero 60
bJok 6onycoB
OTCcyTCTBHE TPOITYCKOB
S (Jrlekuui, TpaKTHYECKUX
3aHATUN) 4
6. | AxtuBHas paboTa Ha 3aHATUAX 4
7. | CBOEeBpEMEHHOE BBITIOIHEHHUE
3aJIaHAN 2
Bcero 10

JlonosHUTENbHBIN 010K

8. | Ix3amen |

Hroro 100
Cucrema
mrpagos
IToka3areyanb baJibl
Onosznanue (aBa u 6oee) -2
He rotoB kK npakTH4eCKOMY 3aHSITHIO -2
Hapyuienne qucuuningsl -2
[Tpomycku nexmuii 6e3 yBaXXUTEIbHBIX MPUIHH
(3a OJTHY JICKIIHIO) -2
[Iponycku mpakTHYeCKUX 3aHATUH 0e3 yBaKu-
TEJIbHBIX IPUUKH (32 OJTHO 3aHSITHE) -2
He cBoeBpeMeHHOE BBITIOJIHEHUE 3aaHUSI -2
Hapymienne TexHuku 6€300acHOCTH -1

IIpu nepecnaye 3x3ameHa (3aueTa) U3 peUTHHIOBOro Oajia CTYJEHTa BHIYU-TACTCS:

- nepBas nepecaaya — 5 6amioB
- BTOpas nepecnaya — 10 6amios

dopMHUpPOBaHNE UTOTOBOM OIIEHKHU IO AUCIIUIUIMHE C UCTIOIB30BaHHEM OAIITbHO-PEHTHHTOBOM

CHUCTCMbI OCHOBBIBACTCA Ha CIICAYIOIINUX KPUTCPUAX

Pelitnaroseie
XapaKTepuCTHUKa OTBETA Ouenka 0aJuIbI
1 2 3
JlaH nonHbIA, pa3BepHYTHII OTBET Ha IIOCTABJIEHHBIN BOIIPOC, IIOKa3aHa 5+ 96 - 100

COBOKYITHOCTh OCO3HAHHBIX 3HaHUN 00 00bBEKTe, MPOSBIAIOLIAsICS B

CBO60}IHOM OIICPpHUPOBAHUN MOHATHUAMHU, YMCHHU BBIACIUTH CYIICCTBCHHBLIC U

HECYHICCTBCHHBIC €TI0 ITPU3HAKH, IIPUYNHHO-CIICACTBECHHLIC CBA3H. 3HaHue 00

00BEKTE ACMOHCTPHUPYCTCA HA CI)OHG MOHMMAHMS €ro B CUCTEME JaHHOM HAaYyKHU U

MEXIUCIUIUIMHAPHBIX CcBsi3eil. OTBET popMynupyercs B TepPMUHAX HAYKH,
M3JI0’KEH JINTEPATYPHBIM SI3BIKOM, JIOTMYEH, JOKa3aTeNIeH, IEMOHCTPUPYET

ABTOPCKYIO ITO3UIIMIO CTYACHTA.
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JlaH moHbIN, pa3BepHYTHIM OTBET Ha MOCTABJICHHBIN BOIIPOC, MOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HaHMI 00 00BEKTe, JOKA3aTeTbHO PACKPBITHI
OCHOBHBIC TTOJIOKCHHA TEMbI; B OTBCTC IIPOCIICIKUBACTCA Y€TKAA CTPYKTYpa,
JIOTHYECKas IMOCIIE0BATEIbHOCTh, OTPAKAIOIIAs CYLTHOCTh PACKPBIBAEMBIX
MOHATUH, TCOPUH, sIBIIeHNH. 3HaHHE 00 00BEKTE IEMOHCTPUPYETCS Ha (HoHE
MOHUMAaHUS €r0 B CUCTEME JaHHOW HAyKU M MEXIUCUUITMHAPHBIX CBA3EH.
OTBeT U3JI0KEH JTUTEPATYPHBIM SI3BIKOM B TEpPMHUHAX HayKu. MoTryT OBITH
JOMYILIEHbI HEI0YEThI B ONPEIEIICHUN MTOHATUI, UCITPABICHHBIE CTYACHTOM
CaMOCTOSITENIBHO B IPOLIECCE OTBETA.

91-95

JlaH noJHBIN, pa3BEepHYTHIM OTBET Ha MOCTABJIEHHBINH BONPOC, 10Ka3aTEIbHO
PacKpBITBl OCHOBHBIE IOJIOKEHHS TEMBI; B OTBETE NPOCIEKHUBACTCS YETKas
CTPYKTYpa, JIOTU4ECKasi I0CIEA0BaTEIbHOCTb, OTPAKAOLIAs CYLIHOCTb
pPacKpBIBAEMBIX MOHATUH, Teopuil, sBaeHUNA. OTBET U3JI05KEH JIUTepaTypPHbIM
S3bIKOM B TEpMUHAX HayKu. B oTBeTe momyIeHbl He04eThl, UCTIpaBICHHbIE
CTYAECHTOM C IIOMOLIBIO NPENOAABATEIS.

86-90

JlaH moHbBIN, pa3BepHYTHII OTBET Ha MOCTABJICHHBIN BOIIPOC, TOKa3aHO YMEHHE
BBIJICJINTh CYIIECTBEHHbIE W HECYUIECTBEHHbIC MNPU3HAKUA, NPUUYUHHO-
ciencTBEeHHbIE CBA3H. OTBET YETKO CTPYKTYpUPOBAH, JIOTHUYEH, U3JI0KEH
JUTEPATYPHBIM SI3bIKOM B TEPMUHAX HAYKH. MOTYT OBITh IONYIIEHBI HEAOUYETHI
WM HE3HAYUTENIbHbIE OMIMOKH, UCIIPABIICHHBIE CTYIEHTOM C TOMOIIbIO
IIperoiaBaTess.

4+

81-85

JlaH NOJIHBIN, pa3BEPHYTHIN OTBET Ha MOCTABIICHHBIN BOIIPOC, ITIOKA3aHO YMEHHUE
BBIJICJINTHh CYILECTBEHHBbIE W HECYLIECTBEHHBIC IPU3HAKH, IPUYHUHHO-
cleCTBEHHbIE CBA3H. OTBET YETKO CTPYKTYpPUPOBAH, JIOTMUYEH, U3JI0KEH B
TepMHHAX Hayku. OJHAKO JOMYIIEHbI HE3HAUUTEIbHbIE OIIMOKHU WIIM HE0YETHI,
UCIIPABJICHHBIE CTYACHTOM C IIOMOILBIO «HABOASILHX» BOIPOCOB

76-80

JlaH MoHbIN, HO HETOCTATOYHO MOCJEI0BATENIbHBIN OTBET Ha MOCTABJICHHBIN
BOIIPOC, HO IPHU 3TOM IIOKa3aHO YMEHHE BBIICINUTD CYLICCTBECHHBIE U
HECYILIECTBEHHbIE IPU3HAKU U IPUUYUHHO-CIIEACTBEHHBIE CBsI3U. OTBET JIOTUYEH
U M3JI0’KEH B TEPMUHAX HAyKU. MOTyT OBITh IOMyIIEHB! 1-2 OMNOKY B
OIpECIEHUN OCHOBHBIX MOHATHUI, KOTOPBIE CTYAECHT 3aTPYyIHIETCS UCIIPABUTh
CaMOCTOSITENIBHO.

4.

71-75

JlaH HeAOCTaTOYHO MOJHBIA U HEJOCTATOYHO Pa3BepHYTHIN O0TBET. Jloruka u
HOCJIEI0BATEILHOCTD U3JI0KEHUS UIMEIOT HapyleHus. JlomyIieHsl OmuoKy B
PaCKpBITUN TOHATHIA, yroTpeOieHnu TepMHUHOB. CTYyIEHT HE CTIOCOOEH
CaMOCTOSITENIHO BBIJICJIUTh CYILIECTBEHHBIE U HECYIIECTBEHHBIE PU3HAKU U
IMPUYUHHO-CJIEICTBEHHBIE CBSI3U. CTYJEHT MOXKET KOHKPETHU3UPOBAThH
000011IeHHbIE 3HAaHUS, T0Ka3aB Ha IPUMeEPaX UX OCHOBHBIE MOJIOKEHUS TOJIBKO C
MOMOIIbIO TpernoiaBarens. PeueBoe odopmieHune TpedyeT nonpasox,
KOPPEKLIHH.

3+

65-70

JlaH HEenoJIHbBIN OTBET, JIOTUKA U MOCIEA0BATEIbHOCTD U3JI0KEHUS UMEIOT
CYIIIECTBEHHBIE HapylleHus. JomyieHsl rpyOble OMMOKU MPHU OMpEIeTICHUN
CYLIHOCTHM PacCKpbIBAEMbIX IIOHITUH, TEOPUH, IBJIICHHUM, BCIEACTBHE
HEMMOHUMAHUS CTYJICHTOM UX CYIIECTBEHHBIX U HECYIIIECTBEHHBIX MPU3HAKOB U
CBs3el. B oTBeTE OTCYTCTBYIOT BBIBOJABI. YMEHHUE PACKPBITH KOHKPETHBIE
MIPOSIBIICHHS 00OOIIEHHBIX 3HAHUH HEe TToKa3aHo. PeueBoe opopmiienue tpedyer
MONPABOK, KOPPEKILIUH.

60-64
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Jlan HenosiHbIN OTBET. [IpUCYTCTBYET HEMOTMYHOCTH M3NI0XKEeHUs. CTyIeHT 3- 51-59
3aTPyAHSAETCS C JOKa3aTelbHOCThI0. Macca CyIIecTBEHHbBIX OIIHOOK B
OTIpeIeNIeHUsIX TEPMUHOB, TIOHATHIA, XapaKTepucTuke (akToB, siBJIeHUN. B
OTBETE OTCYTCTBYIOT BbIBO/IBI. Peub HerpamotHa. [Ipu oTBeTe Ha
JIOTIOJIHUTENIbHBIE BOMPOCHI CTYJJEHT HAYMHAET OCO3HABATh CYIIECTBOBAaHUE
CBSI3U MEXIY 3HAHUSMU TOJIBKO ITOCJE MOJCKA3KH MPEernoaaBaTesl.

JlaH HEMOJIHBIN OTBET, MPEACTABJISIOMNNA COO0M pa3pOo3HEHHBIE 3HAHMSI 110 TeMe |2+ 31-50
BOMpPOCAa C CYUIECTBEHHBIMU oOmHMOKamu B ompeaeneHusx. I[lpucyTrcrByror
(dbparMeHTapHOCTh, HEIOTHUYHOCTh U3J0XKeHUs. CTYyIeHT HE OCO3HAeT CBA3b
JAHHOTO TTOHSITHS, TECOPHUH, SIBJICHUS C APYTUMU O0BEKTAMH JTUCIUTUTHHEIL.
OTCyTCTBYIOT BBIBO/IBI, KOHKPETH3AIIUS U JOKA3aTeIbHOCTh U30KeHUs. Pedub
HerpaMoTHas. JlOTOTHUTENbHBICE W YTOYHSIONIHME BOTPOCHI MPEoAaBaTest
HE MPUBOSAT K KOPPEKIMH OTBETA CTYACHTA HE TOJIbKO Ha MOCTABICHHBIN
BONPOC, HO M Ha JAPyTHe BONPOCHI JUCIUILITUHBIL.

[lpenonaBarens, peaausyoOLMi AUCUMIUIMHY (MOAYJb), B 3aBUCUMOCTM OT  YPOBHSA
MOJITOTOBJICHHOCTH OOYYAIOIIMXCSI MOYKET HCIIOJIb30BaTh MHBIE ()OPMBI, METOABI KOHTPOJIS U OIICHOYHBIE
CpPEeZCTBa, MCXO/ISl U3 KOHKPETHOM CUTYALUH.

8. VUEBHO-METOJUYECKOE U UHO®OPMAIIMOHHOE OBECIIEYUEHUE
JUCHUILIMHBI (MOLYJIST)

a) OcHoBHas JUTEpaTypa:

1. O6mas ¢usuka (Juis 6akanaBpoB): yuebHoe nocobue / YeptoB A.I'., Bopobses A.A. U3n-
Bo: KnoPyc, 2017 r., 800 c. https://www.book.ru/book/922169

2. boprannoes A.M., AnbikoBa O.M. ®usnueckuil nmpakTukym. MomnekyinsipHas (uszuka u
TepMOJMHAMMKA. Yy4deOHoe mocoOue. AcTpaxaHb: ACTpaxaHCKUH TOCYIapCTBEHHbI YHHUBEPCHUTET,
N3narensckuil 1oM «AcTpaxaHckuil yHuBepcuret», 2010. 123 c.

3. Omsuka. Kpatkuit kypc : yuedbnoe mocodue / T.U. Tpodpumoa. — Mocksa : KHoPyc,
2017. — 271 c. — Jlna 6akanaBpoB. — ISBN 978-5-406-02576-5. https://www.book.ru/book/922169

4. O6mast ¢usmka : yuebnoe mocodue / A.A. Bopoose, B.U. Xpomos,A.I'. Ueptos, E.D.
Makapos, P.I1. O3epoB. — Mocksa : KnoPyc, 2016. —800 c.—/]ns 6akanaBpoB. — ISBN 978-5-
406-01778- https://'www.book.ru/book/922169

5. OcHoBbl (u3uku. BonHoBasg u KBaHTOBas onrtuka : ydebHoe mocobue / T.H.
TpopumoBa. — MockBa : KunoPyc, 2016. — 215 c¢. — ISBN 978-5-406-01195-9.
https://www.book.ru/book/922169

6. OcHoBbl u3ukn. Mexanuka : ydeOHoe mocodbue / T.U. TpopumoBa. — Mockaa :
KnoPyc, 2016. — 220 c. — ISBN 978-5-406-01192-8. https://www.book.ru/book/922169

7. OcHoBbl pu3ukn. MosekymspHas ¢usuka. TepmoauHamuka : ydeOHoe mocoome / T.U.
TpopumoBa. — MockBa : KunoPyc, 2016. — 180 c¢. — ISBN 978-5-406-01193-5.
https://www.book.ru/book/922169

8. OcHOBBI GU3UKU. DeKTpoauHaMuKa : yueObHoe nocobue / T.M. Tpopumosa. — Mockaa :

KnoPyc, 2016. — 270 c. — ISBN 978-5-406-01194-2. https://www.book.ru/book/922169

9. OcHOBBI GU3UKU. ATOM, aTOMHOE PO U AJIEMEHTApHBIC YaCTHIBI : y4eOHOe mocodue /
T.M. TpodpumoBa. — MockBa : KunoPyc, 2015. — 216 c. — ISBN 978-5-406-04102-4.
https://www.book.ru/book/922169

10.  OOmas ¢usuka. COOpHUK 33129 : YICOHUK / W.IT. Wankapusn, A.I1. Kupssiaos, C.1.

Ky6apes, C.M. PasunoBa. — Mockpa : KuoPyc, 2015. — 304 c. — ISBN 978-5-406-03937-3.
https://www.book.ru/book/922169

11.  OcHoBbl (usuku. BonaHoBas m kBaHTOBas omntwka : ydeOHuk / T.U. Tpodumoa. —
Mocksa : KnoPyc, 2015. — 224 ¢. — ISBN 978-5-406-04052-2. https://www.book.ru/book/922169



https://www.book.ru/book/922169
https://www.book.ru/book/922169
https://www.book.ru/book/922169
https://www.book.ru/book/922169
https://www.book.ru/book/922169
https://www.book.ru/book/922169
https://www.book.ru/book/922169
https://www.book.ru/book/922169
https://www.book.ru/book/922169
https://www.book.ru/book/922169

25

12.  Tenecuun P.B. Monekynspuas ¢pusuka CI16, U3narensctBo: Jlans, 2008. 368c.

13.  Tpodumosa, T.N. Kypc ¢pusuku: Pek. M-Bom o6pazoBanus PD B kauectBe yued. 1mocob.
JUIS MH)KeHEpHO-TexH. cnell. By30B / T. WM. Tpopumosa. - 14 u3n. ; crep. - M: Axkagemus , 2007. - 560 c.:
puc. - (Bsicur. npod. obpazosanue). - ISBN 978-5-7695-3936-7: 299-00.

14.  Casenbes, M.B. Kypc obmieit ¢pusuxu: [B 5-tu 1.]. T. 1. Mexanuka : yye6.nmocobue / 1. B.
CagenbeB. - 5-¢ m3a. ; ucnp. - CII6.; M.; Kpacuonap : Jlanp, 2011. - 352 c. : un. - (Yueb. s By30B.
Crern. nur.). - ISBN 978-5-8114-1206- (O06mruit); 978-5-8114-1207-5 (T.1) : 480-04.

15.  Cagennes, U.B. Kypc obmeit ¢usuxu: [B 5-t T.]. T. 2. DIeKTpu4ecTBO U MarHeTH3M :
yue6. mocobue / M. B. CaBenbeB. - 5-¢ u3a. ; ucnp. - CII6.; M.; Kpacuonap : Jlans, 2011. - 352 c. : u. -
(Y4e6. mns By3oB. Crer. mut.). — ISBN 978-5-8114-1206-8 (O6mmit); 978-5-8114-1208-2 (T.2) : 480-
04 .

16. CasenneB, M.B. Kypc o6meit ¢usuku: [B S5-tu T.]. T. 3. MonekynsipHas ¢u-3uka u
tepmoanHamuka / M. B. CaBenbes. - 5-¢ u3n. ; ucmnp. - CI16.; M.; Kpac-nonap : Jlans, 2011. - 224 c. : u.
- (Yue06. ms By3oB. Cner. ut.). - ISBN 978-5-8114-1206-8 (O06mwmit); 978-5-8114-1209-9 (T.3) : 480-
04.

17. Cagenwes, 1.B. Kypc obmeit ¢pusuku: [B 5-tu 1.]. T. 4. Boansl. OnTuka : yueb. mocobue /
H. B. CaBenbeB. - 5-e u3. ; uctp. - CI16.; M.; KpacHonap : Jlanb, 2011. - 256 c. : un. - (Yueb. Ans By30B.
Crrerr. yiur.). - ISBN 978-5-8114-1206-8 (O6mmii); 978-5-8114-1210-5 (T.4) : 480-04.

18.  CasenneB, 1.B. Kypc obmeit ¢usuku: [B 5-tu 1.]. T. 5. KBantoBas omtuka. ATomMHas
¢uzuka. Guzuka TBepaoro Tena. Gusuka aTOMHOTO SApa U AIEMEH-TapHBIX YacTHIl : y4ed. mocooue / U.
B. CasenbeB. - 5-e¢ m3a. ; ucnp. - CII6.; M.; Kpacuonap : Jlans, 2011. - 384 c. : un. - (Yueb. njs By30B.
Crrerr. yimr.). - ISBN 978-5-8114-1206-8 (O6mmii); 978-5-8114-1211-2 (T.5) : 480-04.

19. [Munckuii A.A., SABopckuit .M. OcHoBbl ¢uzuku: Yue6nuk. B 2 1. Tom 1. Mexanuka.
MonexynsapHas pusuka. DnextpoauHamuka / [TuHckmit

20. _SMropckxuit B M., N3parenscTBO: OU3SMATIIAT, 2011 r.
http://www.knigafund.ru/books/115996
21. Cagenbes, 1.B. CoopHuK BompocoB U 3aaay 1o obuiei ¢pusuke : Jon. HMC no ¢usuke

M-Ba obOpazoBanusi u Hayk P® B kadectBe yueb. 1moco0. /Ui CTYy-IACHTOB BY30B, OOydYaroIIUXCS IO
HanpasieHussM 510000 "EctectBennble Hayku u martemaruka', 540000 "Ilemarormueckue Hayku',
550000 "Texuuueckue Hayku" / 1. B. CaBenbes. - 4-¢ uzn. - M. : Jlans, 2007. - 288 c. - (Knaccuueckue
3a/la4HUKHU U pakTuKyMmel). - ISBN 978-5-8114-0638-8 : 220-00, 218-00.

22. Uponos, N.E. 3amaun o obmeit ¢usuke: Pexk. HMC mno ¢uszuke M-Ba oOpa3oBaHust u
Hayku P® B kauectBe yueO. mocoO. Ui CTyJ. BY30B, ... [0 €CTECTBEHHOHAYYHBIM, I€Jl. M TEXH.
HarpaBieHusM u cretl. / U. E. Uponos. - 12 u3na. ; crep. - CII6.: Jlans, 2007. - 416 c.: puc. - (Kmaccuu.
3aJJauHUKHU U IPAKTUKYMBbL. Yueb. A By30B. Cren. uT.). - ISBN 978-5-8114-0319-6: 248-00.

23.  Bonbkenmrteitn, B.C. COopHuk 3amady mno oOmeMmy Kypcy (QHU3UKU: i1 CTYIEHTOB
TexHnueckux By30B / B. C. BonbkeHinTeiH. - 3-¢ usn. ; ucnp., aon. -CII6. : Kamwkusiii mup, 2004. - 328
c. - ISBN 5-86457-2357-7 : 129-50.

0) /lonmoJiHUTEIbHAS JINTEpaTypa:

1. ®dusnka: Teopus, penieHue 3agad, JeKcukoH : crpaBoyHuk / T.U. Tpodumosa. —
MockBa : KwnoPyc, 2016. — 315 c¢. — CIIO. — ISBN 978-5-406-00993-2.
https://www.book.ru/book/922169

2. Kypc ¢usuku c npumepamu pemieHus 3agad B 2-x Tomax. Tom 1 : yuebnuk / T.N.

Tpodumona, A.B. ®@upcoB. — MockBa : KuoPyc, 2015. — 586 c¢. — ISBN 978-5-406-03800-0.
https://www.book.ru/book/922169

3. Kypc ¢usuku ¢ npumepamu peunienust 3agad B 2-x Tomax. Tom 2 : yuebnuk / T.U.
Tpodpumona, A.B. ®@upcoB. — MockBa : KuoPyc, 2015. — 378 c. —ISBN 978-5-406-04428-5.
https://www.book.ru/book/922169

B) Ilepeuenb pecypcoB HH(POPMANUMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn «UHTEepHeT»,
HeO0XO0AUMBIi 1JIs1 0CBOCHMS I CHUILIUHBI (MOIYJIA)
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DJIeKTpOHHasi OM0/IMoTeKa «ACTPAXaHCKHMI rOCy1apCTBeHHbIH YHHMBEPCUTET» COOCTBEHHOM
renepanuu Ha miargopme IBC «IaexkTponnbiii Unranabubiii 321 — budaunoTex».
https://biblio.asu.edu.ru Yuemnasn 3anuce obpazosamenvroco nopmana AI'Y

JuiekTpoHHO-0uOMoTeyHass cucrema (ABC) OOO «Iloaurexpecype» «KoHcyabTaHT
cTyaeHTa». MHoronpopuisHbli  00pa3oBaTenbHbI  pecypc «KOHCYIBTaHT CTyAEHTa» SBISETCA
AIIEKTPOHHON OHOJIMOTEYHON CHUCTEMOM, MpPENOCTaBISIONIEH AOCTYN yepe3 ceTb MHTepHeT Kk yueOHOMH
JUTEpaType W JONOJHHUTEIbHBIM MarepHajaM, NMPHOOPETEHHBIM Ha OCHOBAaHUM TNPSMBIX JOTOBOPOB C
npaBooOnagarensmu. Katanor B HacTosiee BpeMst coaepkut okoino 15000 HauMeHOBaHMiA.

www.studentlibrary.ru. Pecucmpayus ¢ komnotomepos AI'Y

DJIeKTpoHHasi GuGaMOTeuHas cucTeMa wu3aaTeabecrBa FOPAMT, pasmen «JleremmapHbie
KHUTH». www.biblio-online.ru

JuekTpoHHasi oudanoreunas cucreMa BOOK.ru. www.book.ru
DuiekTpoHHasi oubauoreunas cucrema IPRbooks. www.iprbookshop.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIVIMHBI (MOIYJIA)

Jlnst mpoBeneHUsT JICKIMOHHBIX W TPAKTHYECKUX 3aHATUA HeoOXoauma ayJIuTopus,
OCHAIICHHAs! MYJIbTUMEIUINHON TEXHUKOM.

[ToaroToByieHbl MPE3EHTAIIMY 110 KaXI0W TeMe JUIs JIEKIIMOHHBIX 3aHATHI. B mpe3eHTanusax
JIEMOHCTPHUPYIOTCS BHJICO3aMMUCH (DU3UICCKUX SKCIEPHUMEHTOB, MOJCIIHA PA3JTHMYHBIX OIBITOB IS
CBSI3W HAYKW C )KU3HBIO U JIJIs OoJiee TIIyOOKOT0 MTOHUMAaHHUS Kypca (GU3HUKH.

Pa3pa6OTaHbI MPE3CHTAllMU K IPAKTHYCCKUM 3aHATHUAM, B KOTOPBIX COACPIKATCA MCTO/bL
pelieHuA 3a4a4, YCIIOBUA 3a/1a4.

JlaGopaTopHbie 3aHATHS MPOBOMATCS B YYEOHBIX JIA0OPATOPHSIX (PU3HKO-TEXHHYECKOTO
dakynbrera.

[Tpu HeobxonumocTu pabodasi mporpamma JUCHUIUIMHBI (MOZYJISl) MOXET ObITh aJanTHpOBaHA
Ui obecriedeHus: 00pa3oBaTeIbHOIO MPOLECca MHBAIUAOB U JIMI ¢ OrPAaHMYEHHBIMH BO3MOXKHOCTSIMU
3JI0pOBBS, B TOM YHCJIE JIUIsl 00y4eHUs ¢ IPUMEHEHHEM JUCTAHLMOHHBIX 00pa30BaTENIbHBIX TEXHOJOTUM.
st aToro Tpedyercs 3asBlieHHE CTYJEHTa (€ro 3aKOHHOTO MPEJICTABUTENS) U 3aKIOYEHUE TICUXO0JI0ro-
Meauko-niegarornaeckoit komuccuu (ITMIIK).


http://www.xn--bk-fmca.ru/
http://www.iprbookshop.ru/
http://www.biblio-online.ru/
http://www.studentlibrary.ru/
https://biblio.asu.edu.ru/
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