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1. IEJIM U 3AJJAYHU OCBOEHUA JTUCIUITJIMHBI

1.1. Ilenb 0CBOEHHUSA AU CHUNINHBI

. CO3/IaHUE Y CTYJCHTOB (DyHJIaMEHTAIBLHOW OCHOBBI 110 00IIEMY Kypcy (hHU3UKH;

. YCBOGHHE OCHOBHBIX (PU3UYECKHX SIBJICHUI, 3aKOHOB, METOJO0B (PU3UUECKOrO
HCCIIEA0BaHUS;

. ¢dbopmMupoBaHHEe Yy CTYISHTOB HAyYHOTO  MBIIUICHHUS, MHPOBO33PEHUS,

METOJOJOTHYECKUX 3HAHWUM, TOHUMAHHUE TPAHUL [PUMEHUMOCTH PA3IUYHBIX TMOHATUN
AJEKTPOCTATHKH, €€ 3aKOHOB, TEOPUH, YMEHHUE OUEHHUTHh CTENEHb JOCTOBEPHOCTH PE3YJIHTATOB,
MOJIYYEHHBIX C MOMOIIBIO SKCIEPUMEHTANBHBIX U TEOPETUUECKUX METOJI0B UCCIICTIOBAHUI;

. W3y4YCHUE NPUEMOB W HABBIKOB PEIICHHUS KOHKPETHBIX 3a7a4, MMOMOTAKIINX
CTyIEHTaM B JaJbHEWIIEM pelaTh NPUKIAIHBIE 33Ja4d C MPUMEHEHUEM KOMIBIOTEPHBIX
TEXHOJIOTHH.

1.2. 3agaum ocBOEHUS TUCHUTLTHHBI (MOAYJIs1):

° YCBOCHUE OCHOBHBIX HpeﬂCTaBHeHI/Iﬁ JUAJICKTUYCCKOro mMarepuainsMa o
Martepuu, hopMax u crocodax e€ CylmecTBOBaHNUS,

. 03HAaKOMJICHHE CO CTPYKTYpOH OCHOBHBIX KaTeropuii (uU3NUECKHX 3HAHUU
(3aKOHOB, THTIOTE3, MOJIETIEH);

. YMEHHE BBISBIIATH OPraHUYECKYIO CBSI3b MEXKIY (PHU3UKON, MaTeMaTHKOW, MexX
aAHUKOM MpH pelIeHNH HayYHO-TIPOU3BOICTBEHHBIX TPOOIIEM.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

1.1. VYueonas mucuuniuHa «®@usuka» b1.5.09 orHocuTcst k 6a30BOM YacTH.

3nanus, ymeHus, HaBbIkH ompenersitorcs OOIl By3a B cooTBeTcTBUHM ¢ Tpodruiem
noArotoBku. Pabouas mporpamma ydeOHON AUCHUTIINHBI «DU3MKa» ABIISIETCS YaCThIO OCHOBHOM
npodeccuoHaNbHOM 00pa3oBaTeIbHOM MporpaMMsel B cooTBeTcTBUHU ¢ DI'OC.

2.2. Jlnsg uM3y4vyeHUsi JAHHOH Yy4yeOHOW JAUCHUIUIMHBI HEO0XOIMMBI CJeaylolue
3HAHHMS, YMeHHsl W HaBbIkH, (opMHpYyeMble NPeIIECTBYIOIIUMH JTUCIHIJIUHAMM:
MaTeMaTHKA.

3HaHMsi: IPOU3BOJHOM, MHTErpasia

YMeHus: peniath ypaBHEHHS, HAXOAUTh IPOU3BOIHYIO, MHTETPUPOBATH BHIPAKEHUE

HaBbIKH: BEIYHCIEHUSA

2.3. IlepeyeHb MOC/AEAYIOIIMX Y4eOHBIX AMCHMILUIMH, JJISl KOTOPBIX HE00X0IMMBI
3HAHMS, YMEHHUS M HaBbIKH, (JopMHUpYyeMble JAHHOM Y4eOHOHl NUCHMIIJIMHOM: THIPOJIOTHS,
a’pOKOCMHUYECKOE 30HAMpOBaHKe U oTorpammeTpus, puznueckas reorpadus Poccun u Mupa.

3. KOMIIETEHIIMHU OBYYAIOLIEI'OCS, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMA JMCIUIIVIMHBI (MOAYJISA)

[Ipouiecc n3yyeHus! TUCIUILIMHBI HAMlpaBlieH Ha (JOPMHUPOBAHHE DIIEMEHTOB CIIEAYIOIINX
koMmrereHiMii B cootBerctBUM ¢ PI'OC BO u OIIOII BO no paHHOMY HaIpaBJIEHHIO
MOJATrOTOBKH (CMEHHUATIBHOCTH):

a) o0meKkyabTypHbIX (OK):

0) o0menpogdeccuoHAIbHBIX (OIIK): Bnanets 0a30BBIMH 3HAHUSIMU
(dyHIaMEHTAIBHBIX pa3fenoB (QU3MKH B 00beMe, HEOOXOTUMOM ISl OCBOCHUS (PU3MUECKHUX
OCHOB B 00111e#, (hu3nveckoit n sxkoHomuueckoi reorpaduu (OITK-3)



Tao6auua 1.

I[eKOMl'[OCSI/IIII/Iﬂ pe3yjibTaToB Oﬁy‘leHI/lﬂ

Kon [Inanupyemble pe3ynbTaThl OCBOEHUS IUCHUILIMHbI
KOMIIETCHIUH 3HaTh YMeTh Brnaners
OITK-3 OCHOBHBIC (pM3WUYECKUE | OOBSACHATh  OCHOBHBIC | OCHOBHBIMU

SIBIICHUS U OCHOBHBIE | HaO/IIO/1aeMble MeTojaMu  (PU3HKO-
3aKOHBI (Gbu3uKY; | TPUPOTHBIC U | MaTEMaTUYECKOTO
TPaHUIIBI UX | TEXHOTEHHBIE ABJICHUS U | aHAJINU3A Ui PELICHUS
IPUMEHUMOCTH, 3ppeKThl C MO3ULMH | €CTEeCTBEHHOHAYYHBIX
IPUMEHEHHE 3aKOHOB B | (DyHAaMEHTaIbHBIX 3ajady;
BAKHEUIIINX duznueckux IIPaBUJIBHOM
NIPAKTUYECKUX B3aUMOJICHCTBU; JKCILTyaTauen
MIPUJIOKEHHUSX; 3aMMCchIBaTh YPAaBHEHMsS | OCHOBHBIX MPHOOpPOB
OCHOBHbIE (hU3HUECKUE | IS buznueckux | u 000py0BaHUS
BEJIMYUHBI u | BenmmuuH B cucteme CU; | coBpeMeHHOi
¢duznueckue IIPUMEHSATH METO/Ibl | PU3NYECKOU
KOHCTaHTHI, ux | pU3MKO- naboparopuy;
ompenesieHnue, CMBICIH, | MaTeMaTHYEeCKOTO 00paboTKoit u
CHocoObl M E€OUHUIBI | aHAIW3a K  PEIICHUIO0 | HHTEPIPETUPOBAHNEM
WX U3MEPEHNUS; KOHKPETHBIX pe3yabTaToB
(hyH1aMeHTaJIbHbIE €CTECTBEHHOHAYYHBIX U | SKCIIEPUMEHTA.
(bM3UYEeCKHEe OMBITHI W | TEXHUYECKUX MPOOIEM.
WX poOJIb B Pa3BUTHU
HayKU;
Ha3Ha4YeHHUE u
NPUHLHUIBL  JEUCTBUSA
BKHEMIIINX
(bu3mIecKux
pruOOPOB.

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI (MOAYJIS)

O0beM [UCUMIUIMHBI COCTABJISIET [ 3a4ETHBIX €OMHHAI] B TOM uucie 55 wyacos
BBIJICJICHHBIX Ha KOHTAaKTHYIO paboTy 0OyJalommuxcsl ¢ IMpernojaBaTesieM (M3 HUX 55 4acoB —

MpaKTUYECKHe, CeMHHapckue 3aHsATus) u 197 dYacoB — Ha CaMOCTOSTENbHYIO paboTy
oOyuaromuxcs.
Taodauna 2.
CTpyKTypa U coJep:kaHue TUCHUILINHBI
DopMmbl TEKYLIETO
KOHTPOJIA
<
CIICBACMOC
= KonTtakTHas Camoct yereBacMocTH (no
Q HeOeaM cemecmpa)
gl g pabora OfT.
Ne ol 2 6 dopma
e Hanmenoanue pajena (TeMbl) % ° (B qacax) PaboTa 1 oMeskyTouHoi
@) ‘E[ aTTecTaInu (no
) cemecmpam)
a K
J | I3 | JIP CP
P
2 ceMecTp
1 Paznen 1 2 3 7 KOHTPOJIbHAS
dusnyeckne OCHOBBI 1 pabota
MEeXaHUKH




KunemaTtnka mnocrynaTreabHOro
IIPSIMOJIMHENHOTO u
KPUBOJMHEWHOTO JIBH)KECHUSL.

2 JluHaMuKa  TOCTYMAaTeNbHOTO | 2 3 8 KOHTPOJIbHAS
IBWKEHUA. 3akoHbl HproToHA. 3 paboTa
Cuibl B IpUpoJIE.

3 Kunematnka w®  auHamuka | 2 3 11 | koHTpoOIBbHAS
BpAILIATEIBHOTO JIBIOKCHUS 5 paboTa
TBEPJIOTO Tela.

4 OHeprus u pabota. 3akoH | 2 3 9 KOHTPOJIbHAS
COXpaHEHHUsT UMITyJIbCa. 3aKOH 7 pabora
COXpaHEeHHUsI YHEPTUH.

5 Paszgen 2 2 4 8 KOHTPOJIbHAS

Mouiekyasipuass  (u3MKa " pabora
TepMOANHAMMKA
OcHoBHbIE TTOHSATHUSA u 9
MOJIOKEHHSI  MOJIKYJSIPHO -
KUHETUYECKON TEOPHH.
OcHoBHoe ypaBHeHHe MKT.

6 Ypasuenne  Mengeneesa - |2 | 4 3 9 KOHTPOJIbHAS
Knaneiipona. M3onpoueccsl. 1 paborta

7 Buyrpennss sneprus. [lepsoe 2 3 10 | KOHTpOJBHAsS
Hayajo TePMOJIUHAMUKH, U €T0 1 pabora
MIPUMEHEHHE K Pa3INYHbIM 3
poreccam.

8 Bropoe Hauano TepMOAMHAMUKH. | 2 | q 3 11 | xoHTpOIBHAS
TennoBble MalIMHBIL. 5 paboTta

9 CTpoeHue u CBOWCTBA JKUIKUX H | 2 | ¢ 3 7 KOHTPOJIbHAS
TBEPAbIX TE. 7 pabota
Hroro 108 28 80 | 3auer

2 ceMmecTp
10 Pasnen 3 3 3 14 | xoHTpOIBHAS
JIeKTPOMAarHeTH3M 1, pabota
DneKTpuueckoe TOoJe U ero 2
xapakTepucThKu. 3akoH KynoHa.

11 | XapakTepuCTUKM W 3aKOHBI | 3 3, 3 12 | koHTpOIBHAS
MIOCTOSIHHOTO TOKA. 4 pabora

12 | MarnuTHOe TmoJie B Bakyyme H | 3 5 3 14 | koHTpOIBbHAS
€ro XapaKTepUCTHKH. 6 pabota

13 | SBnenue DJICKTPOMATHUTHOH | 3 | 7 3 12 | koHTpoObHAs
uHAyKIud. CaMOMHIYKIIKA. 8, pabora

14 Paznen 4 3 4 14 | koHTpoONbHAS

Pu3nka Ko1eOaHUIl U BOJIH. 9, pabora
Onrtuka 1
Konebanus u Bomubl. CBolicTBa 0
BOJIH. YpaBHEHUE BOJIHBI.
15 | Cser, kak oanekTpoMarHutHas |3 | 1 3 12 | koHTpONbHAS




BOJIHA. OcCHOBHEIE 3aKOHEI 1, paborta
reOMETPUYECKON OIITUKH. 1
Ontuyeckue mpuOOpHI. 2
16 | BoxHOBBIE CBOMCTBA CBETA. 3|1 3 12 | KoHTpOIBbHAS
3, paboTa
1
4
17 | 3akoHbl wu3mydeHus abcomorHo |3 | 1 3 12 | KOHTpOBHAS
yepHoro Ttena. Teopus Ilnanka. 5, paboTta
DoTordhdexT. 1
6
18 | Crpoenne aroma u aromuoro |3 | 1 2 15 | koHTpoOIBHAS
sapa. [loctynatst bopa. 7, pabota
1
8,
1
9
Hroro 144 27 11 | Dx3amen
7
Bcero 252 55 19
7

VYcnoBHBIE 0003HAUECHUS:

JI — 3ansTus nekiuoHHoro Tuna; [13 — nmpaktuyeckue 3ausatus, JIP — mabopatopusie padotsr; KP
— KypcoBas padota; CP — camocTosiTenpbHas paboTa 1Mo OTAEIbHBIM TEMaM

Tab6auna 3.

MaTpuua cooTHeceHUs1 TeM/pa3/iesioB
y4eOHOM TMCUMINIMHBI/MOAYJISA U GOPMHPYEMBIX B HUX KOMIIETCH M

Komnemenyuu
Tembl, pazoensvi Kon-60 2
OUCYUNTTUHDBL uacos 1 obwee Konuuecmeo
KOMNnemeHyul
dusnueckue OCHOBBI | 47 OITK-3 1
MEXaHUKH
MounekynsapHas ¢pusuka u | 61 OIK-3 1
TEPMOTUHAMUKA
DJIEKTPOMAarHeTU3M 64 OIIK-3 1
Odusuka konebanuit u | 80 OIK-3 1
BOJIH. OnTHKA
Hmozo 252

Kpatkoe conep:xanue Ka:kaoi TeMbl JUCHUIIMHBI

Tema 1. Benenue. [Ipenmer pusuxmu.

OcHoBHBbIe 3Tanbl pa3Butus (uszuku. Knaccndeckas u kBaHToBas (puzuka. dusudeckoe
MIOHMMaHue U ero ypoBHH. Paznensl kypca ¢pusuku. [Ipenmer MexaHuKH.

Tema 2. Kunemaruka. Mexannueckoe nsukenue. IIpoctpanctBo u Bpems. CBolicTBa
cummerpun. CoObiTue. Cuctemsl otcueta. Pusnveckue Mojenu. MarepuanbHas Touka. Paanyc-
BekTop. [lepememenne. Tpaekropus. OTHOCUTEIBHOCTh MEXAaHMUYECKOTO JBMKEHMS. CKOpOCTb,
yckopenue. TaHreHnuanbHOe M HOpManbHOE yckopeHue. OpHomepHoe nBmkeHue. CreneHu
cB00O1b1. J[BIKeHHE B mpocTpaHcTBe. CUCTEMBI KOOPIUHAT. Y paBHEHHUE TPACKTOPUU.




Tema 3. JIlunamuka. CucrteMbl oTcueTa B JuHaAMUKe. MHepuuaibHbIe. CUCTEMBI OTCUYETA.
3axonsl HproToHa. Cuila kak mMepa B3auMojeicTBus. Macca kak Mepa MHEpTHOCTH. [IpuHiun
cynepno3unuu. Jlormueckas crpykrypa auHamuku. OmpeneneHue cuil, JACHCTBYIOIIMX Ha
MaTepHAIbHYI0 TOYKY. J[BI)KEHHE MaTepUalbHOM TOYKH B PA3TUYHBIX (DU3MYECKHX MOJIIX.
Mexanudeckoe cocrosiHue. YpaBHeHue IBWKeHMs. Haganbnbele ycioBus. JlammaccoBckuit
JNETEPMUHU3M. AJITOPUTM YHUCIEHHOTO pemieHus. Cuctembl B3aMMOJAEHUCTBYIOIIUX — TEJ.
BbluuciuTenbHBI  OKCTIEPUMEHT B ¢u3uke. Marematudeckas  Mojenb.  [IpuHmmn
OTHOCHUTENBHOCTH [ammiest. AGCOJIIOTHBIE U OTHOCUTEIbHBIC BEJIUYUHBI. [|BHKEHHE B pa3sHBIX
cucremax orcueta. [IpeoOpasoBanust ['anmunes. Merox ananuza pasmepHocTel. CHCTEMBI
enuHul B ¢u3uke. OCHOBHbIE U MPOU3BOJHbBIE €AWHULIBI. DTAJOHBI BPEMEHHU, JUIMHBI U MACCHI.
PasmepHocTh u3nueckoil BennmunHbl. bespazmepHsie mapameTpbl. HemHeprmaabHbIE CHCTEMBI
orcueta. Cunpl uHepuuu. JlMHAMUKa HEMHEPUUAIbHBIX CHUCTEM. Bpalaromuecs CHCTEMBbI
otcuera. Llentpobexnas cuna. Cuna Kopuomnuca.

Tema 4. 3akoHbl coxpaHeHMs. 3aKOHbI COXPAaHEHHsS] B MEXaHHWKE MaTepHaJIbHOW TOYKHU.
Nmnynsc, umnynbe cuinbl. MoMeHT umnynbca. Paborta. Kunernueckas sneprus. [lotennuansaas
sHeprus. MexaHudeckas HHeprus. MexaHuKa CHCTEMbl MaTepHANBHBIX TO4YeK. Mmmysbe
CUCTEMBI. 3aKOH COXpaHeHUs umnynibca. L{eHTp mMacc. 3akoH ABM)KEHHUS LIEHTpa Macc. J[BuxeHue
Tel TNEepeMEHHOM Macchl. YpaBHeHHe Memepckoro. MexaHnudeckas' SHEpPIHsi CHUCTEMBI
MarepuaibHbIX To4eK. KuHeTmdeckas M NOTeHHMalbHas »Heprun. Cucrema LEHTpa Macc.
Kunernueckast 3Heprus B CHCTEME LIEHTPAa MacC. 3aKOH COXpPAHEHUs MEXaHWYECKON SHEPTHUU.
CTonkHOBEHMsI dYacTUL. YNpPYrHe W HEYNpyrue CToNKHOBeHHMs. Ilepemaua sHeprum mnpu
CTOJIKHOBEHUSIX. YTOJI paccessHusA. YToJs pasiera. MOMEHT UMIyJIbCa CHCTEMBI MaTEPHAIBHBIX
TOYEK. 3aKOH COXPaHEHHsI MOMEHTa nMmirysbca CHIOBBIE M 3HEPreTHYECKUE XapaKTEPUCTHKU
rpaBuTaiMoHHOTO moJis. 3akoHbl Kemuepa. IlocTtymatenbHOoe M BpamiaTtelbHOE IBUKEHUE
TBepAOro Ttena. Bpamienue Bokpyr ocu. Bpaienune BOkpyr Touku. [Ipou3BoJibHOE ABUKEHHE
TBEpIOTrO Teja. MrHOBEHHas OCh BpalleHHs J[MHaMmuKa BpalieHuss TBEPAOrO Tejaa BOKPYT
HEIOJBMKHON och. MOMEHT UMIyabca TBEpAOro tena. KnHernueckas 3Heprusi TBEpAOro Tela.
MowmeHT mHepuuu. J[MHamMHKa MPOU3BOJIBHOIO ABMXKEHHUS TBEpPAOro Tena. TeH30p MHepuuu u
MOMEHT MHEPLHH,, | TTaBHbIE OCH MHEPIMHU U TJIaBHbIE MOMEHTHI MHEPLMH. Y paBHEHHUE Dilnepa
JIBUKEHHSI TBepaoro Ttena. JIBmwxkeHue cBoOomHOTO TrHUpockoma. I[IpubnnxeHHas Teopus
TUPOCKONMYECKUX sIBIeHUM. BoinyxnenHas npeueccus. Hyranusa. CBsi3b 3aKOHOB COXpAaHEHHUS €
CUMMETpHUEN IPOCTPAHCTBA U BPEMEHHU

Tema 5. MexaHunka CIUIOMIHBIX cpel. Mexanuka kuakoctu. CTaThka xKUJIKOCTEH U Ta30B.
3akonsl [lackans u Apxumena. ['mapocratuueckuil napagokc. I'mapocratnyeckoe B3BEIIMBAHNUE.
JIBrkeHne wuaeanbHOM kuakoctu. Heckumaemas XKuakocts. JIMHMM TOKa. YpaBHEHUE
Hepa3pbIBHOCTH. YpaBHeHue bepnymiu. J[aBnenue B noroke xuakoctu. @opmyna Topuuemnnu.
®opma ctpyn. Peakuus crpyu. l'mapaBamueckuil yaap. /[IBukeHHe BS3KOH KUIKOCTH.
[Torpannuneiii cnoi. JlamuHapHoe TeueHue. TypOynenTHoe nBmwxeHue. OOTexaHue Tema
notokoM. [Tapanoke [lanambepa. Dddext Marnyca. Bsazkocts u nupkynsius. [logpemuas cuna
1 1060BO€ compoTHBiIeHUE. Bs3kas xuakocts B Tpyoe. @opmyna Ilyazeiins. Meroabl mogoous
U pa3MEpPHOCTU IpU H3YyYEHUU JBWKEHHs >kuiakoctu. Yucna Pelinonpaca, @pyaa, Maxa.
TypOyneHTHOCTb U TUAPOIUHAMUYECKAs HEYCTOMUMBOCTh. OCHOBBI MEXAHUKHU CILIOIIHBIX CPE.
VYnpyrue nedopmanuu. Bunel nepopmanmii. 3akoH I'yka. Monyns HOnra. Kosddunment
ITyaccona. Moayib BCECTOPOHHETO CKaTHsl. DHEprusl ynpyrou aeopmanum.

Tema 6. Konebanus. @PaszoBas miockocTb. PazoBas Tpaekropus. Pa30Bblil HOpTpeT
MEXaHMUYeCKOM cucteMbl. AnuabaTMyecKue HWHBapuUaHTBl. ['eomeTpuueckuil U ¢uU3MUECKuit
cMmbic  uHBapuaHta. OcobOeHHOCTH (u3ukM KosiebaHui. ['apMOHMYECKHUH OCHMILIATOP.
CoOcTBeHHbIE KoJIeOaHUS. YpaBHEHUE MABIKEHHA. HavanbHble ycloBus. ODHepreTudyeckue
[IpEeBpalICHUs. Y PaBHEHHUE BWKECHUS OCLHUIUIATOPA ¢ 3aTyXaHHeM. [luccumnanus MeXxaHu4ecKon
sHepruu. Bpems xu3nu konebanuil. [lekpemeHT 3aryxaHus. OCHHIUIATOP C CyXMM TPEHHEM.
Beinyxnennsie kosiebanus. CHHycoMJallbHOE BHEIIHEE BO3JeHCTBHE. YpaBHEHUE IBHKEHHS.
@a3oBple COOTHOUIEHUS. Pe3oHaHC. OHepreTMueckue NpPEBpaALICHUs IPU  BBIHYXACHHBIX



konebanusax. Ilepexomnsie mporecchl. Bpems ycraHoBieHusi KojeOaHHM. ABTOKOJICOAHUS.
Cnoxenne xonebanuii. Mexanudeckue BoJIHBL. Bonubl B ynpyrux cpeaax. [lonspusanms BoJH.
Oueprust W uUMIyIsC BOJH. Bekrop VYwmoBa. Ilmockas Bonna. Cdepuueckass BoJHA.
Wntepdepentust u audpakuus BoiH. KorepenTHsle BosiHBL MHTEppepeHIMOHHAS KapTHHA.
Crosune BoaHbl. [lpunnunsl I'rolirenca u IrolireHca-®penend. 3akoHbl OTpaKE€HUS U
npenomwiieHus BoiH. Judpaxknus BonH. BomHbl oT aBmkymierocs ucrounuka Konyc Maxa.
Dddexr Hommepa. Akycrudeckue BoJHBL. Bomabl Ha Boze. Jucmepcus. ConmutoHbl. YaapHbIe
BOJIHBI.

Tema 7. PenaruBuctckas mexanuka. OCHOBBI CIEIUATBHON TEOPUU OTHOCUTEIHHOCTH.
[Ipunuun otHocurenbHocTu. [locTynaTsl Teopun oTHOCUTENbHOCTH DMHIITENHHA. [IpocTpaHcTBO
U BpeMs B CIELUAIbHOW TEOPUH OTHOCUTEIBHOCTU. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTU
coObITHH. [[MMHA Tem U JJIUTENBHOCTh MPOMEXYTKOB BPEMEHM B Pa3HbIX CHCTEMax OTcueTa
[IpeobpazoBanust Jlopenna. WutepBan. PenstuBucTCKUil 3aKoH TpeoOpa3oBaHUS CKOPOCTH.
3Be3nHas abeppauud. PenstuBucrckuil ummnynbsc. PenstuBucrckas sHeprusi. CooTHOIIEHHE
OiiHmTeHa. CBsA3b MEXIy MUMIYIbCOM M dHepruei. PendruBucrckue vHBapuaHThl. OCHOBBI
PETNATUBUCTCKOM TEOpUM TATOTEHUs. VHepTHas u rpaBUTaAUMOHHAs Macchl. [IpuHIMN
SKBUBAJIEHTHOCTHU. ['€OMETpUA U TATOTCHHE.

MouiekyasipHasi pU3UKA U TEPMOAUHAMHUKA

Tewma 1. Beenenue.

JluHaMuueckue M BEpOSITHOCTHbIE 3aKOHOMEPHOCTH B (Qu3uke. JuHamuyeckuil u
CTaTUCTUYECKUN METOAbl ONUCAHUSA. MHUKPOCKONMYECKHME W MAKPOCKOMHWYECKUE MapaMeTphbl
CUCTEM.

Tema 2. OCHOBBI MOJEKYISIPHO-KMHETHYECKON Teopuu. DyHKIMU pacnpeneneHus.
Mogens wuaeanpHOro rasza. TemioBoe paBHOBecue. YpaBHeHue coctosiHus. CpemHsis
KMHETUYECKasi SHEPrus MOJIEKYJ U TeMmIiepaTypa. Pacnpenenenue MoseKys ra3a o CKOpOCTSIM.
Pacnpenenenne MaxkcBemia. ['a3 BO BHENIHEM MNOTEHIMAJIbHOM moJie. Pacnpenenenue
bonpumana.

Tema 3. DmemeHThl (u3MYecKoil KHHETHKHU. SIBieHHs mepeHoca. CToXacTHYECKHe
npoueccbl M uX 3akoHoMepHocTH. Diykryauuu. bpoyHoBckoe nBukeHue. COOTHOLICHHE
Oiiamreitna. [ympel. Ilpemen 4YyBCTBUTEIBLHOCTH W3MEPHUTENBHBIX MpUuOOpoB. Juddysus,
TEIUIONPOBOJHOCTh, BHYTPEHHEE TpeHue B razax. [lnuHa cBoOGOgHOrO mpobera MOJEKYI.
[Ipocreiimas kuHETHYECKas: TEOPUS SBJICHUN MEpEHOCA.

Tema 4. DnemeHTbl TepMOAUHAMUKHA. OCHOBBI KBa3MPAaBHOBECHOW TEPMOJIMHAMUKH.
[lepBoe Hayano TepMOAMHAMHUKU. BHYTpEeHHsISI SHEPrus U TEIJIOEMKOCTh ra3oB. OOpaTumble U
HeoOpaTuMble Tmpouecchl. Bropoe Hauano tepmoauHamuku. Ourtporusa. Luxn Kapwo.
Tepmonunamuueckuit  K.II.JI. TemoBoit Mammubel. Teopema Hepucra 00 3HTpomnuwm.
Tepmoaunamuueckue (YHKIMM W YCIOBHS pPaBHOBECUS CHUCTEM. XHMHUYECKUN MOTEHIUAIL
OcHOBBI cTaTUCTHUYECKOH TepMoauHaMukh. Pacnipenenenue ['u60ca anst cuCTEMBbI B TEpMOCTATE.
Oyukuuu pacnpenenenus bosze-OliHmreliHa u @epmu-upaka. OCHOBbI TEPMOJUHAMHKHU
PABHOBECHOTO 3JIEKTPOMArHUTHOTO M3Iy4YeHHUS. DKCHEPUMEHTAIbHBIE 3aKOHBI U3JIYyYCHHS TEl.
Mogenp abconroTHO yepHOro tena. Teopust Panes- Jkunca m teopus [lmanka paBHOBECHOTO
ANIEKTPOMAarHUTHOTO M3nyyeHus. CIIOHTaHHOE U BbIHYXJeHHOE u3nydeHue. Jlazepsl. [lonstue o
KBAaHTOBOM D3JIEKTPOHMKE W KBAHTOBOM onTuke. (OCHOBHBIE TIOJIO)KEHHUS COBPEMEHHOMU
TEPMOJIMHAMUKN HEPaBHOBECHBIX HEOOPAaTUMBIX TporieccoB. CKOPOCTh MPOU3BOJICTBA SHTPOIIUU
U MHTEHCHUBHOCTb TEPMOJWHAMHYECKUX IMpoleccoB. OCHOBHbIE 3aKOHOMEPHOCTH JIMHEWHOMU
tepmonuHamuku Onzarepa. [lonstue o mnepekpectHbix 3ddekrax. Kputepuit sBomtonuu.
CraunoHapHble COCTOSHUA. TepMOAMHAMUYECKOE U KUHETHUECKOE ONUCAHME SIBJIEHUI IIepeHoca
B paMKaxX JIMHEWHOW TEPMOJMHAMHUKH. YCTOMYMBOCTH  CTAllMOHAPHBIX  COCTOSIHUIA.
Kunernueckue (a3oBble mepexoabl U MPOIECCHl CaMOOPTaHM3AlMM B CHUCTEMaX, JNAIEKHX OT
TEPMOJIMHAMUYECKOTO paBHOBeCHS. [IOHATHE O CUHEPTETHUKE.

Tema 5. B3aumopeiicTBue MOJIEKYN B ra3zax M XKUAKOCTAX. PeanbHbie raspl. Cunbl Ban-
nep-Baanbca. YpaBHenne Ban-nep-Baannsca. 3akoHoMepHOCTH mepexoa ra3 (map) - KUJIKOCTb.



Vpasuenue Knanelipona-Knaysuyca. Kpurnueckoe cocrosHue BelecTBa. BilaKHOCTh BO3/yXa.
Crpykrypa u cBoiicTBa xuakocreid. IloBepxHOCTHas 3HEPrUsl U MOBEPXHOCTHOE HATSLDKEHHUE HA
I'PaHULE )KUJIKOCTB - 1ap. MexMoJIeKyasipHOe B3aUMOIEICTBUE HA IPAHULIE )KUJIKOCTh - TBEPOE
Teno. CMaunBaeMoCTh, KalWuIpHbIE sABeHUs. Dusnueckne cBONCTBA BOJbI. 3AKOHOMEPHOCTHU
SIBJICHUHM TIEpeHoca B KUIAKOCTAX. CTeneHb YNOpSI0UYEHHOCTH CTPYKTYpPBI *KuakocTen. XKuakue
KpUCTAUTBI M MX CBoOMcTBAa. Da3oBble MEPEXOJbl KUAKOCTH - TBEPIOE TEIO0 H UX
3aKOHOMEPHOCTH. J{narpammel paBHOBecus (a3. TpoitHas ToUKa.

DJIeKTPUYECTBO M MATHETH3M

Tema 1. Baeaenwe. ODieKTpoMarHuTHbIC B3auMoOJEWCTBUS B mpupoie. [lpeamer
KJIACCUYECKOU AJIEKTPOANHAMUKHI.

Tema 2. Dnekrpocratuka. DnekTpuueckuil 3apsa. 3akoH Kynona. 3akoH coxpaHeHHs
JNEKTPUYECKOTO 3apsna. Onekrpudeckoe mone. JlanpHOomencTBrHe U ONHM3KOJEHCTBHE.
HanpspokeHHOCTh AnekTpudeckoro mnotid. [IpuHmmn cyneprno3unuu. DIeKTPUYEeCKUN JIUIOJb.
[loBeneHue numoJis BO BHEIIHEM JJIEKTPUYECKOM MoJje. Jluanekrpuueckas MPOHUIIAEMOCTb.
Onextpuueckass  MHAyKuusA. 3akoH [laycca. [Ilons, co3maBaeMble  CHUMMETPHYHBIM
pacnpeieieHueM JJIEKTpUYecKuX 3apsanoB. Paborta cun anekrpuyeckoro mons. IloTeHiman
ANIEKTPOCTaTUYECKOTO NoJs. [IpuHImn cynepno3uuu A1 noreHuuanoB. CBsi3b HANPSKEHHOCTU
nojis W noreHuuana. YpaBHeHus [lyaccona u Jlammaca. IloTeHmmanbl 3J€KTPOCTATUYECKUX
MOJIEN MPOCTEUIINX 3apsyKEHHBIX MPOBOJHMKOB. [IpoBomHMKM B anekTpudeckom mose. llose
BHYTPH TPOBOJIHUKA U Yy TTOBEPXHOCTU. [[0BEpXHOCTHAS TUIOTHOCTH 3aps/ia. DHEPTUSl CUCTEMBI
TOYEYHBIX 3apSAJ0B M MPOBOAHUKOB. CHIIBI, IEUCTBYIOIINE HA MPOBOJAHUKUA B JJIEKTPUUCCKOM
nosie. OJEKTpoeMKOCTb. EMKOCTh yeauHeHHOro mnpoBoaHuka. KouaeHcaTtopbl. OHeprus
3apsKEHHOTro KoHAeHcaTopa. OObeMHas IIOTHOCTh SHEPTUU JIEKTPUUECKOTO MOJIS.

Tema 3. CTauMOHApHBIA JIEKTPUUYECKHUI TOK. Y CIIOBHS CYIIECTBOBAHUS CTAllMOHAPHOTO
AJIEKTPUYECKOTO TOKA. OJIEKTPUYECKHMH TOK W IUIOTHOCTh TOKa. CTOpPOHHUE CHJIBIL.
DnekTpoABMXKYyIas cuia. 3akoH OMa B uHTErpaiabHoi U auddepeHmaibsHoi hopme. Y aenpHoe
CONPOTUBIIEHHE W  MPOBOAUMOCTb.  [IpOBOIHMKHM,  TNOJYOPOBOJHMKH,  JUAIEKTPUKH.
CepxnpoBoHUKU. PacueT pa3BeTBICHHBIX IieTeld MOCTOSIHHOTO Toka. [IpaBwmma Kupxroda.
Pabota m MOMmHOCTH B IIENHU TOCTOSIHHOTO TOKa. 3akoH Jkoynsa-JIeHIa B MHTErpaqbHON |
mupdepennuanbHol Gopme.

Tema 4. Ilons aBwxymmxcst 3apsiioB. MarHuTHbie cuiibl. OTHOCUTENBHBIN XapakTep
ANEKTPUYECKOTO U MArHUTHOTO MoJiei. IHBapuaHThI 3JIEKTPOMarHuTHOrO 1noJjsi. M3menstomeecs
JNEKTPUYECKOE MOJI€ KaK HMCTOYHMK MAarHUTHOrO moJiAd. "MarHuTHoe B3aMMOJCHCTBUE Kak
penATUBUCTCKUN A (DEKT.

Tema 5. MaruuTHoe noje CTaMOHAPHOIO TOKAa. MHAYKIMS MarHMTHOroO moJis. 3aKOH
buo-Cagapa-Jlamnaca. HanpsskeHHOCTh MarHUTHOTO MOJIL. MarHuTHOE MoJie MPSIMOJIMHEHMHOTO
U KpYyroBoro TOKOB. 3akoH ['aycca pamsg marHuTHoro mnojis. Teopema O UHUPKYJISALUU
HaIPsYKEHHOCTU MArHUTHOTO MMOoJisl. MarHUTHOE 1MoJjie B COJICHOMIE M TOPOUAAIBHON KaTyIIKE.
MarnuTHoe 1oJie BHYTPUM MPOBOJHUMKA C TOKOM. MarHuTHbIM MOTOK. MarnutHoe moJie
JBUKYILETOCs 3apsiia. MarHUTHBIE MOMEHT KpyroBoro Ttoka. Cuna Amnepa. B3zaumopeiictBue
JIBYX MapajulesibHbIX TOKOB. [lonHasi MarHuTHas cuina, AeicTByromas Ha TOK. EnuHuna
M3MepeHusi CUiIbl Toka - Ammep. MexaHudeckass paboTa MO MepEeMEIIeHHI0 MPOBOJHUKA WU
KOHTYpa C TOKOM B MarHuTHOM noJsie. Cuna JlopeHna u ee cBoiicTBa. /[BukeHne 3apsiKEHHBIX
YacTUL[ B OJJIEKTPUYECKOM M MarHuTHOM mnoisx. l{ukimoTponHas wactota. IIponosbHas
(hoKycHpoBKa B MArHUTHOM TIOJIE.

Tema 6. DnekTpoMarHuTHasE MHAYKUHUS U OCHOBBI TEOPHM 3JIEKTPOMArHUTHOIO TMOJISL.
Wunykunonsslii Tok. IIpaBuno Jlenna. 3/1C unaykuuu. 3akoH dapanes 37I€KTpOMarHUTHON
WHJYKIUU. YHHUBEPCAIBHOCTh 3aKOHAa MHAYKUMU. BuxpeBoe snexTpuueckoe mnose. Buxpesbie
TokHu (Toku Dyko). Cnima-3¢dekt. beraTpoH. SIBIeHNS CaMOMHAYKIIMU M B3aUMHOM WHIYKIIUU.
NunyktuBHOCTh. MHAYKTUBHOCTH CONEHOMJA. OHeprusi MarHutHoro mois. OObemHas
IJIOTHOCTh SHEPIHMM MarHuTHOro mnoiss. Tok cMemieHusa. OmnbiTel Poynanna u DiixeHBaibAaa.



ITonnas cucrema ypaBHeHuil Makcseina. @usndyeckoe COIEpKaHUE W BaKHEHILEE CIIEICTBUE
Teopur Makcsesuia.

Tema 7. KsBazucrauvoHapHblE€ SBIEHUS B  JJIEKTPUYECKMX LEMAX. Y CIOBHA
KBa3ucTalMoHapHocTu. IlepexonHble mpouecchl B LENHM € AaKTUBHBIM, €MKOCTHBIM U
UHIYKTUBHBIM  compoTuBieHueM. Ilpomeccel  3apsiaku M paspsku  KOHAEHcATopa.
DNEeKTpUYECKUH TOK B LIEIH ¢ UHAYKTUBHOCTBIO.

Tema 8 DOnekTpoMarHuTHblE KOJE€OAHWS M IEPEMEHHBIM 3JIEKTPUUECKUH  TOK.
KonebarenbHblii KOHTYp. AHAIOTHS MEKIYy MEXaHHUYECKUMH U  DJIEKTPOMArHUTHBIMU
konebanusamu. @Dopmyna TomcoHa it 9acTOTl  COOCTBEHHBIX KOJIE€OaHMH  KOHTYpa.
DHEpPreTUYeCKue TMPEeBpallleHUs i COOCTBEHHBIX KoJieOaHuM. 3aTyxaHue COOCTBEHHBIX
KoJie0aHUi M AuccHumanus dHeprud. JlorapupmMudeckuid TeKpeMeHT 3aTyxaHus. Bpems Ku3zHu
koneOanuil. KonebarenbHbli KOHTYp C HEIMHEWHBIMM JJIEMEHTAMHU. BBIHYXICHHbIE
JJNIEKTPUYECKUE KoJeOaHUsl B KOHType. YcTaHOBUBIIUEcS KojieOaHusi. Pezonanc. IlepeMeHHbIN
ToK. CompoTHUBIIEHHE, €MKOCTh M HHIAYKTUBHOCTh B LIENIM IMEPEMEHHOro TokKa. BekTopHble
muarpaMmbl. 3akoH Oma uis 1ieneit nepeMeHHoro toka. Mimmnemanc. Pabota u MOITHOCTH B LIeTIH
MIEPEMEHHOTO TOKa. OHEpPreTUYecKue TMpEeBpallleHusi TMpU BBIHYXKJECHHBIX KOJIEOaHUSIX.
DONeKTpOMarHuTHBIE aBTOKOJI€OaHUs. YCTOMYMBOCTH aBTOKojeOaHuil. [lpenenpHBIN UKL
[Tapamerpuyeckuit pezonanc. Ilopor mnapamerpuyeckoro pe3oHaHca. [lapamerpudeckuiil
PE30HAHC U BBIHYXECHHbIE KoJjebanus. Penakcanuonnsie kojebanus. KoHTypsl ¢ HHAYKTUBHON
1 EMKOCTHOM CBSI3BIO.

Tema 9. DnexkrpoMarHuTHbIE BOJIHBL. OTKpbITHINH BHOpaTop. OmbiThl ['epria. Mexanusm
W3JIy4eHHUS] DJIEKTPOMATHUTHBIX BOJH. I3mydeHne ocuMumMpyromero 3apsjaa. OHEprus
ANIEKTpOMArHuTHOM BosHBL. IlnoTHOCcTh moToka »Hepruu. Illkana 37IEeKTPOMAarHUTHBIX BOJIH.
['enepatopsl AMEKTPOMArHUTHBIX KoJiebaHWN W BOJH Pacmpoctpanenue pamuoBosH. [lose
chepruyeckoil BOJHBI. JEKTPOMarHUTHblE BOJHBI M Tnepenadya wuHpopmauuu. [IpuHIUND
pagrocBsizu. Ctosiure BOJHBI B pe3oHatope. CoOCTBEHHBIE YacTOThI. BOITHOBOIBI.

Tema 10. Cratnueckue mossi B BemiectBe. [lonsipuzanus AudeKTpuKoB. CBsS3aHHbBIC
3apanpl.  IlomapuszoBaHHOCTE. OCHOBHBIE  YPaBHEHHSI  DJEKTPOCTATUKH  JTUAJIEKTPHUKOB.
['panuyHbie yCIOBHS Ha TOBEPXHOCTH pazfena "AUAIEKTPUK-AUIICKTPUK" U "MPOBOHUK-
IRIeKTpuk'. Jusnexkrprudeckasi IpOHUIIAEMOCTh HEOIHOPOAHBIX TUAIEKTPUKOB. [Ipubnimkenue
sbdexTuBHON cpenpl. [ITOTHOCTH 3HEPrHM 3JIEKTPOCTATHUYECKOIO IOJII B JIMAJIEKTPHUKE.
Cernerosnektpuku. Jnekrpersl. HamarnnunBanue BemectBa. HamarmnueHHocTs. MarnutHas
nponunaeMoctb. /{uamarnetuku. Ilapamarneruxu. ®@eppomarHeTuku. OCHOBHBIE ypaBHEHUS
MAarHUTOCTaTUKU B BELLECTBE. | paHUYHBIE YCIOBHUSA HA IOBEPXHOCTHU pa3ziena JByX MarHETHKOB.
[110THOCTB 3HEPIUM NOCTOSHHOTO MAarHUTHOTO TOJIs B BeleCTBE. MarHUTHBIE LIETIH.

Tema 11. DnekTpuueckue TOKM B BaKyyMe U B Pa3JIMUHbIX cpefax. DINEKTPUUECKU TOK B
BakyyMe. @opmyna Jlenrmiopa. TepmosnekrpoHHas 3muccus. Omuccuda  LoTTku.
DNEeKTPONPOBOJIHOCTh Ta30B. BHIBI CaMOCTOATENBHBIX pa3psAoB. IIEKTPOIPOBOJIHOCTh
KUIOKOCTEH. 3akoHbl 3eKkTposinza Papaaes. DIEKTPONPOBOJHOCTh METAIOB. DJIEKTPOHHAS
teopusi pyne-JlopeHnia u ee OrpaHMYEHHOCTb. JIEKTPOIPOBOJHOCTh HEMETAJUIMYECKUX
TBEPJbIX TEJ.

Tema 12. DnemeHntsl ¢u3uku Ta3Mbl.  [Ima3MeHHOE  COCTOSHME — BEIECTBA.
3aKOHOMEPHOCTH  B3aUMOJEHUCTBUS  DJIEKTPOMAarHUTHOTO TOJSA € IulasMod. BosHel u
HEyCTOMYMBOCTH B Iu1a3Me. [1nazMeHHoe cocTosiHuE BemecTBa BO BeeneHHOM.

Onrtuka

Temal. Benenue. [Ipeamer onTuku. OBOJIOLNS NPEACTABIECHNUN O IPUPOJE CBETA.

Tema 2. DnekTpoMarHuTHbIE OErylliie MOHOXPOMAaTHYECKUE BOJIHBI. DIEKTPOMarHuTHast
npupoja ceera. Ilnmockue n cepudeckrue 3MEeKTpOMAarHUTHBIE BOJMHBL Da30Bas CKOPOCTh, €€
u3Mepenue. WuBapuantHocTh  (azel.  Oddext J[omnepa B onrtuke. [lomspuzanus
UIEKTPOMArHUTHBIX BOJIH. Pa3nuuHble NpEACTaBIEHUs COCTOSHUM moJisipu3anuu. OnucaHue
cocTosiHUi nosigpu3anuu. KommiekcHas amiuinTyga. OHEpPrus 3JIEKTPOMAarHUTHOM BOJIHBI.
IInotHOCTH MOTOKA 3HEprun. ['ayccos nmyuok. Mmmynbce anekTpomMarauTHOM BoHbI. [ImoTHOCTB



uMmiynbca. /laBnenue cBera. BzaumogeiicTBrue cBeTa U rpaBUTaldU. DBOJIOIMS 3Be31. MOMEHT
MMITYJIbCA DJICKTPOMArHUTHBIX BOJH. Dddekt CamoBcKoro.

Tema 3. M3mepeHue 3Heprun 3Ja€KTPOMarHUTHBIX BOJIH. [IpuemHuku cBera. OCHOBHbIE
¢doromerpuueckue moHATUSA. CBSA3b MEXKTY PHEPTETUUYECKUMHU U CBETOBBIMU XapaKTEPUCTHKAMHU
u3nydenus. Mcrnonb3oBanue HOTOMETPHUECKUX U3MEPEHUH B acTpOpHU3UKE.

Tema 4. Cynepno3unusi 3J€KTPOMarHUTHBIX BOJIH. Cynepro3unus Oerymux IJI0CKUX
BOJH. ['pynnoBas ckopocts. UMnynbcsl cBeta. @ypbe-aHanu3 uMiyinbcoB cBeta. CrnekTpaibHas
IMPUHA JINHUKA U3JIydeHus. Bpems korepeHTHOCTH. BOIHOBOM LyT.

Tema 5. PactipocTpanenue cBera B u3oTponHou cpene. JAucnepcusa ceera. Knaccuueckas
AJIEKTpOHHAsl Teopusl aucrnepcuu ceta. Panyra. Ilornomenue u paccessHue cBera. Buabl
paccestams. 3akoH ['ycrtaBa-Mu. [oiry0oii nBeT HeOa. KoMOMHamoHHOE paccesiHue.

Tema 6. OTpakeHue U IpeJOMIICHHE CBETa Ha IpaHUIle pas3ziena IByX cpea. Dopmyisl
Openens. IlonmHoe BHyTpeHHee oTpaxeHue. OTpakeHHE OT TOBEPXHOCTH METAJUIOB.
[Tonsipuzanus cBeTa mpH OTPaKEHUH, NMPEIOMIIEHUH M norjouieHuu. 3akoH bprocrepa. Crona
CroneroBa. [lonsipounsl. 3akon Maitoca.

Tema 7. Wnrepdepennus cBera. KorepentHocts cBeta. Kiaccuueckue MeTo b
MOJIyueHUsI UMHTep(PEpEeHIIMOHHON KapTHHBI. PacnpenerneHne WHTEHCUBHOCTH CBE€Ta B
MBYXJy4eBOW  MHTEepEpPEHIIMOHHOW  KapTWHE. BnmsHue  pa3sMepoB  HCTOYHHMKA U
HEMOHOXPOMATHUYHOCTH M3JIy4€HHUS Ha KayecTBO HMHTEPGEPEHLUOHHOW KapTHUHBL. DyHKIUS
KOppesuu (CTENeHH KOTepEeHTHOCTH) BOJH. MHTepdepeHnuss OT ABYX HE3aBUCHUMBIX
ucrtounukoB. OnwiT bpayna-TBucca. MuTtepdepenunss B ToHkuX IuieHkax. [losocel paBHOTO
HaKJIOHa, paBHOW TonmuHBL. MHoromydeBas unHrepdepenuus. Murepdepomerpsl. [lpuniun
@ypbe-CEKTPOCKOIIHH. WuTepdepeHnrionHble CBETO(QUIIBTPBI. BricokooTpaxaromue
JTURJIEKTpUYEcKre NOKpbITHs. [IpocBeTneHHas onTHKa.

Tema 8. PactpocTpaHeHue cBeTa B aHM30TPONHOM cpene. J[BolHOE JydenpenomieHue.
®azoBeie MmuacTuHKU. [longpuzanmonnsie npusMbl. MHTEepdepeHurs MoJspu30BaHHBIX BOJH.
HckyccTBeHHoe nBoMHOE Jydernpenomiienne. Metoa doroynpyroctd. CBETOBBIE 3aTBOPBHI.
CoBpeMeHHbIE METOIbI U3MEPEHUSI CKOPOCTH cBeTa. OnThueckas cBs3b. BpalleHne miockocTu
nossipuzanuu. Dddext Dapazes.

Tema 9. ludpaxus ceeta. [Ipunmun ['oireaca-dpenens. Meron 3o Openenst. 3oHHas
mnactuHka. udpakuuss dpenens ot mpocreimux mperpaa. Ilepexon ot audpakiiMOHHOM
kaptuHbl @peHenst Kk audpakurnoHHor kaptuHe ®payHrodepa. dudpaknus dpaynrodepa Ha
kpyrioMm otBepctud. Judpakuusa @paynrodepa nHa menu. [JudpakiuoHHas peleTka.
CoBpemennble nudpakiuonnbie pemetkd. [Ipumenenne @Dypbe-aHanuza A HUCCIEIOBaHUS
mudpakuun cBeta. Judpakuus Ha JBYXMEPHOH M TPEXMEPHOW MEPUOIUYECKHX CTPYKTYpax.
[ToHsiTHE O PEHTreHOCTPYKTYpHOM aHaiu3e. BiusHue audpakuuy cBeTa Ha pa3peuiarolryro
CrocoOHOCTh onTryeckux mpuoopoB. Teopus A66e. [IpocTpancTBeHHAs QUIBTpAIHL.

Tema 10. Tomorpadus. Cxembl rosorpaduyeckoidl 3amMcu W BOCIPOU3BEACHHUS.
l'omorpamma miockoit BomHbl. [omorpamma Touku. [lnockue u 00BEMHBIE TOJOTPAMMBI.
CBoiicTBa rojorpamm, Ux NpUMEHEHHUE.

Tema 11. I'eomerpuueckass ontuka. [lpenenbHblii mepexos OT BOJHOBOW ONTHKU K
reoMeTpuueckoi ontuke. OrpaHWYeHHOCTh JIy4eBbIX mpezacTaBieHuid. Ilpunmmn @epma.
DneMeHThl TpaJiueHTHOM onTuku. [Ipenomiienne u oTpaxeHue cBeTa Ha chepuyecKol TpaHHLe
pa3gena aAByX cpea. JIuH3bL, omTHuyeckue cHucTeMbl. AOeppalnus ONTHYECKUX CHCTEM, HUX
WCIIpaBJICHUE.

Du3UKa AaTOMOB M ATOMHBIX SIBJICHHH

Tema 1. BBenenue. KanroBas ontuka. Buemnnit potosddext. YpaBHenue DifHTenHa.
S¢p¢pext Komnrona. KopnyckynsipHo-BosgHOBOI nyann3M. POTOHBI U X CBOKCTBA.

Tema 2. Knaccuueckue wmojenu artoma. CTaOWIBHOCTH U pa3Mepbl aTOMOB.
3aKOHOMEPHOCTH B aTOMHBIX crieKTpax. KarenpHble U siaepHble MOJEIN aroMa. ATOM BOJOpoAa
o bopy. OnbiTel @panka u ['epua. HenoctaTku kiaccuyeckoi Teopun aroma.



Tema 3. KopnyckynsipHO-BOJHOBOM JTyaau3M MHKpooOBekTOB. ['umoTe3a ne bpoiins u ee
JKCIIEpUMEHTAIIBHOE IOATBepKAeHUe. BosiHa ne bpoina. BonnoBoi mnaker. I'pynmnosas
ckopocTh. COOTHOIIEHHE HEOIpPEaeICHHOCTEeH. 3alaHue COCTOSHUS MHKpooObekTa. BoiaHoBas
(GyHKIUS ¥ €e CTaTUCTHYECKUH cMbIct. Tema

4. VYpaBuenue Ulpenunrepa. Bpemennoe ypaBHenue Ulpenunrepa. CranuonapHoe
ypaBHenue Illpenunrepa. ®usmdeckuii cMbicn pemeHus  ypaBHeHus  Llpenunrepa.
MukpoyacTuiia B OJJHOMEPHOM NMOTEHIMANBHON AMe. [IpoXoxkaeHne MUKpPOYACTHIl HAT U MOJ
MOTEHIUATIBHBIM OapbepoM. KBaHTOBBINM rapMoOHUUecKUi ocuLIsATOp. [IpuHIMI COOTBETCTBUSL.

Tema 5. DnextpoH B atome Bojpopoda. YpaBHeHue lllpenunrepa s 37eKTpoHa B
ceprudecKn CUMMETPUYHOM T0JIe sapa. Maes oOmiero penienus: 1 KBaHTOBBIE YUCIa. DJIEKTPOH
B CBOOOJIHOM COCTOSTHWH. OJICKTPOHHBIE OOOJIOYKM aToMa BoJOpoja. BomoponornompoOHbIe
VOHBI.

Tema 6. MHOr0o371€KTPOHHBIE aTOMBI. DHEPreTHUYECKUE COCTOSHUS U CIIEKTPbl aTOMOB
miesoyHbix nemeHToB. OnbiTel llrtepHa m I'epmaxa. MyJbTHUIUIETHOCTH CHEKTPOB U CIIHMH
anektpoHoB. CnuH" opOurtambHOe B3aumojeiictBue. Bekropuble monenu aroma. OpTo U
napareiavii. AToOM BO BHEUIHEM MarHUTHOM mnose. D¢ dekt 3eemMana. 3anoHeHne 3JIEKTPOHHBIX
cocrosiunii B arome. [Ipunnun Ilaymu. IlpaBuno Xynna. Ilepuonnueckasi cucreMa 3JI€MEHTOB
MenneneeBa. XapaKTEPUCTUUECKUE PEHTIEHOBCKHUE CIIEKTPHI. 3aKOH Mo3JH.

®u3nKka aTOMHOI0 S/APa U YACTHIL

Tema 1. AromHbIE cucTeMbl. ['erepomnosisipHas W TOMEONOJIApHAs CBSA3M aTOMOB B
MoJIeKyabl. Mosekyna Bogopona mno [aitiepy-JIonmoHy. OCHOBHBIE CBOMCTBA XHUMHUYECKUX
cBsazeil. [uOpunmzauus opOutaneid. Meron MOJEKYISpHBIX oOpOuTaneid. ODHepreTudyeckue
YpOBHH, OOYCIOBJICHHBIE JJICKTPOHHOW KOH(UTryparuen, BuOparueii u poTammel MOJEKYIL.
Crextpsl Mosiekysl. KoMOMHaIMOHHOE paccessHue.

Tema 2. AtomnHoe sapo. CBoOWCTBa W CTPOCHHE ATOMHOIO sapa. SAepHbIE CHIIBI.
Buptyaneasie nuonsl. KanensHas moxens sapa. @opmyna Baiiizekkepa. Mogenb sSaepHBIX
06070uek. O000ImEeHHAsT MOJIENb SpA.

Tema 3. PagnoaktuBHOCTH. OTKpBITHE PAAMOAKTUBHOCTH. 3aKOHBI PAJUOAKTHBHOTO
pacnama. Anbda-pacmaa. 3akoH [eiirepa-Hetomma. bera-pacmam w ero pasHOBHIHOCTH.
I'mnote3a o meditpuHo. Crnaboe B3ammozeiicTBue. OnbiT Koysna u Pelineca. AHTHMHEUTPUHO.
OmnbiT [leBuca. ['amma-uznydenue saep. BHyTpeHHssET KOHBepCHs AJIEKTPOHOB. JddexT
Meccbayapa.

Tema 4. B3saumopnelcTBHME 4acTHIl W3Iy4eHUs C BelleCTBOM. VMoOHM3anMOHHOE
TOPMOKEHHE 3apsHKEHHBIX YACTULL. YIPYrO€ paccesHUEe 4YacTUL. TOpPMO3HOE U3JIydEHUE.
N3nyuenne BaBunosa-UepenkoBa. BzanmoaeiicTBue HEHTPOHOB ¢ BelllecTBOM. B3anmoeiicTere
raMMa-u3JIy4eHHsI C BEUIECTBOM. MeTO/ bl pErUCTpalliU SIEPHBIX YaCTHII.

Tema 5. Snepubie peakiuu. Knaccuduxanus siaepHbIX peakiuid. 3aKOHbI COXpaHEHUS B
SIEPHBIX peakuusX. SnepHble peakuuu, UAyLIMe 4depe3 cocTtaBHOE sapo. lIpsmMble siaepHble
peakuuu. JleneHue THKENbIX Aep. DHEpPIrust U MEXaHW3M JiejeHus. BropuuHble HEUTPOHBI U
LEMHBIE AIEPHBIC peakluuu. SaepHble peakTophsl U aTOMHas dHepreThka. Peakiuu oOpazoBaHus
TpaHCYpaHOBbIX 31eMeHTOB. CuHTe3 Jerkux sgep. TepmosinepHas peakuus Ha CouHile.
Bonopoanas 6om6a. YpaBisieMblil, TEPMOSIAEPHBIN CUHTE3.

Tema 6. DnemeHTapHble 4dYacTullbl. Buabl B3auMOAEWCTBUS U  KIacCH(HUKAIUSL
JJeMEHTapHbIX vacTtul. Yactuiel W aHTMYacTUibl. KBapkoBas MoJenb  aJpOHOB.
Henabniogaemocts kBapkoB. [lonatue o kBaHTOBOW XxpomoauHamuke. ['miooHsl. [loHsTHE 00
YHUBEpCAJIbHOH TEOpPUM CJa0bIX B3aMMOAEWUCTBUM M  €QUMHOM Teopuu cilabblX U
3JIEKTPOMArHUTHBIX B3aMMOIelicTBH. Bennkoe oObeinHeHHE.

5. IHHEPEYEHDb YYEBHO-METOJUYECKOI'O OBECIHIEYEHUA
JIJISI CAMOCTOSATEJBbHOM PABOTBI OBYUAIOIINXCA



5.1. Yka3aHusi N0 OpPraHU3alMM M TPOBEJEHHUIO JEKUHOHHBIX, MPAKTHYECKHX
(ceMuHapCcKUX) W J1a0OPaTOPHBIX 3aHATHI ¢ NepeyHeM Y4eOHO-MeTOIUYECKOIO
ol0ecneueHunst

IIpu pazpabotke y4eOHbIx mporpamm mno @DPI'OC-3 mokoJieHUS MpearnoiIaraeTcs
UCTOJb30BAHUE KPOME TPAAULMOHHBIX (OpPM TIPOBENCHMS 3aHATHH TaKKe AaKTHBHbIE U
WHTEPaKTHUBHBIE (POPMEI.

IIpu sTOoM cCTymeHTH TiyOKe TMOHMUMAIOT YYeOHBI Marepuaj, WaMsiTh TaKxKe
aKIEHTUPYeTCs Ha TPOOJIEMHBIX CHUTYaIMsX, YTO CIIOCOOCTBYET 3allOMHHAHUIO Y4eOHOTO
MaTepuaa.

B mpomecce oOydenuss HeoOXoauMo oOpamaTh BHUMaHHE B TEPBYIO OYepeab Ha Te
METOJb, MpPH KOTOPHIX CIYIIATeNd HISHTUGUIUPYIOT cebs C y4eOHbIM MaTepHajioM,
BKITIOYAIOTCS B M3YYaeMYyI0 CHTYallUIO, MOOYKIAIOTCS K aKTUBHBIM JIEHCTBUSM, TEPEKUBAIOT
COCTOSIHHE yCIieXa M COOTBETCTBEHHO MOTHBHPYIOT CBOE MoBeeHue. BeceM aTM TpeGoBaHUsM B
HanOOJIBIICH CTETIEHN OTBEYAIOT HHTEPAKTUBHBIC METOBI O0YUSHHS.

VY4eOHbIl Tpolecc, OMHPAIOMIMKCS Ha WCIOJIh30BAHWE HWHTEPAKTHBHBIX METOOB
o0Oy4eHHsl, OpPraHU3yeTCcsl C Y4ETOM BKIIOYEHHOCTH B TIPOIIECC TO3HAHHS BCEX CTYICHTOB
rpynmnel 6e3 uckimodeHus. CoBMecTHas JESTeNbHOCTh O3HA4YaeT, YTO KaKIblii BHOCHUT CBOM
0COOBIN MHIUBUIYATbHBIN BKJIAMA, B X0J€ pabOTHI UAET OOMEH 3HAHUSMU, UICSIMHU, CIIOCOOAMM
nesrenbHOCTH. OpraHu3yrOTCS WHIWBHIyalbHAas, MapHas W TPYMIoBas padoTa, UCIIONb3YyeTCs
npoeKkTHas paboTa, pOJIEBbIE WTPHI, OCYIIECTBISIETCS paboTa ¢ JOKYMEHTAMH W Pa3IHIHBIMU
UCTOYHHKaMH  WHPopManuu. VHTepakTHBHBIE  METOJbI  OCHOBaHBI HAa  MPHHIUIAX
B3aUMO/ICHCTBUS, aKTUBHOCTH 00y4aeMbIX, OTIOPE Ha TPYMNIOBOM OMBIT, 00s3aTeIbHON 00paTHOM
cs3u. Co3naercs cpefia 00pa3oBaTeNIbHOTO OOILIEHMSI, KOTOpasi XapaKTEepU3yeTCsl OTKPHITOCTbIO,
B3aMMOJICHCTBEM YYaCTHUKOB, PAaBEHCTBOM MX AapryMEHTOB, HAaKOIJIEHHEM COBMECTHOTO
3HaHUs, BOBMOKHOCTBIO B3aUMHON OLIEHKU U KOHTPOJISL.

Benymuii npenogasarens BMECTE€ ¢ HOBBIMH 3HAHUSIMM BEIET YYaCTHUKOB OOy4YEHMs K
CaMOCTOSITEJIBHOMY IIOMCKY. AKTHUBHOCTb IIPENOAABaTeNIl YCTYNaeT MECTO aKTUBHOCTH
CTYZIEHTOB, €ro 3a/laueil CTAaHOBUTCS CO3JaHME YCIOBMH JUId MX MHMLIMATHBBL. IIpenonaBaTens
OTKa3bIBaCTCSI OT POJH CBOeoOpasHOro GuiIbTpa, MPOMYCKAIOIIETO uepe3 ceds ydeOHyIo
MHGOpMALMIO, U BBHINOJHAET (YHKLUUIO IOMOIIHMKA B paboTe, OAHOTO U3 HCTOYHHUKOB
nHpopMaIuu.

Ha xadenpe orpaGorana creuuanbHas METOJMKA YTEHUS JIEKLUH, COOTBETCTBYIOIIAS
COBPEMEHHBIM TpeOOBaHUAM KOMIIETEHTHOCTHOIO nojaxoxa. [Ipu pazpaboTke Takux JeKuuil s
pa3HbIX JUCLUIUIMH 3aKJIa/bIBAOTCs OOIIKE OJX0/Ibl, KOTOPbIE BKIIOYAIOT:

- BBIABIGHHME IpoOJEeM U NPOTHBOPEUYMH, KOTOpbIE JMKTYIOTCA  YCJIOBUSAMHU
IIPOU3BO/ICTBA;

-CUCTEMHBIIl MOJXO0J, NPEANOJIAraolil JIeKOMIO3HUIMIO CJIOKHOW MpoOieMbl Ha
CaMOCTOsTENIbHBIE 00JIee MPOCThIe OIOKH;

- OLICHKAa BO3MO>XHOCTU MOJIETUPOBAHMSI IPOU3BOICTBEHHBIX CUTYAllUd U ONTUMU3ALMS
peleHni Ha MOAETH.

OpraHu3anMoOHHO Takas (opMa H3ydeHMsI Marepuana peaju3yercss B CleAyIollen
MOCIIeI0BaTEIbHOCTH:

- Ha IEpPBOM 3aHATUH BCe yueOHble MaTepualibl (BKIIHOYast JIEKIIUN) BBIJAIOTCS CTYACHTaM
B DJIEKTPOHHOM BH/IE;

- Becb y4eOHBII MaTepHai pasjensercs Ha OJI0KU (TeMbl);

- CTYJEHTbI U3y4aroT MaTepHaibl IO TEMaM CaMOCTOSATENBHO (CaMOCTOsATENIbHAs paboTa
T10 MOJITOTOBKE K 3aHATHUSIM);

- Ha 3aHATHAX [0 PACIIMCAHMIO MPEToiaBaTeNlb 00y4aeT CTYJIEHTOB I'PYNIbl B aKTUBHOU
WIM MHTEPAKTUBHOM (opmMax, UCMONB3ysl TMOAPOOHYIO TPE3eHTAlMI0 C MpUMepamMH |
pOOJIEMHBIMH CUTYalUSMU;

- B aKTHUBHOM (opMe CTYIEHTHI MOJ PYKOBOJCTBOM IIpernoaaBatresis 0OOCHOBBIBAIOT
ONTUMAJILHOE PELIeHUE MIOCTABICHHO 3a/1a4H.



- 4acTh 3aHATUI B IpyNIE IO UTOraM CaMOCTOSITEIbBHOIO OCBOEHHS HECKOJBKHUX TEM
MIPOBOJIUTCS B UHTEPAKTUBHOU (hopme, Ipu 3TOM popmupyeTcs podieMHast TROpUYecKas 3a1aua,
KOTOpasi He MMEET OAHO3HA4YHOro peuieHus. CTyAEeHTHl Jendarcs Ha 3...4 Tpymbl, BbIIAETCS
ofmiee 3aaHue, HO 3aJalOTCSA pPA3JIMYHbIE BApHAHTHI PEIICHUS 3a7ayd, KaxkJas TpyIma
aHAJIM3UPYET MPEAJIOKEHHOE DPELIEHUE, KOPPEKTHPYET €ro M 3allUIaeT Nepel CTYIEHTaMH
npyrux noxarpynm. llpenopaBarens BBINOJHSET pOJIb PELEH3EHTa 3a/laHue HKeJlaTelbHO
(opMUpPOBATh Ha OCHOBE CUTyallli, KOTOPHIE PacCCMaTPUBAIKNCH MPHU MPOBEICHHUH HECKOJIbKUX
3aHSATUN B aKTUBHOM (popMe. 3aaHHs TAKOTO THUIIA MOTYT HOCUTb BH/]I

[Ipu mpoBeAeHUH JTEKIIMOHHBIX 3aHATUH MPENOaBaTeNb JOJDKEH OOBSICHUThH CTyJIECHTaM
3HaYeHWE KOMIIETEHTHOCTHOTO TOAXO0Ja Ui (OPMHPOBAHUS COBPEMEHHOIO CIICHIHAIUCTA,
chopMHUPOBATh OCHOBHBIC KOMITETCHIIMH 10 CIICIIUAIBHOCTH M TI0Ka3aTh MYTH WX OCBOCHUS Ha
Na0OpaTOPHBIX, TMPAKTHUECKUX 3aHATHSAX, a TaKkkKe TMPH KypCOBOM H  JTUIIJIOMHOM
MIPOEKTUPOBAHUH.

HNHTepakTUBHBIE JICKITMOHHBIC 3aHATHUS IPOBOIATCS B ClEAyIoel Gpopme.

1. Jlexuus-6ecena

B nHazBanHOM BHE 3aHATHI TJIAHUPYETCS TUAJIOT C ayJAUTOPUEH, 3TO Hanbojee mpoCcToi
croco0 HHAMBUAYAJBHOTO OOIIEHHS, TIOCTPOEHHBIM HA HEMOCPEJICTBEHHOM KOHTAKTE
MIpernojaBaTelis U CTYA€HTa, KOTOPBIA MO3BOJISET:

® IIPUBJICKATh K JBYXCTOPOHHEMY OOMEHY MHEHHSIMH IO HamOoJiee BAKHBIM BOIIPOCAM
TEMBI 3aHSTHS;

® MEHSTh TEMII U3JIOKEHUS C yUeTOM 0COOEHHOCTH ayTUTOPHUH.

VYyactue (BHMMaHHWE) Ciymiateged B JaHHOM JIEKIUM OOeCreyuBaeTcs IyTeM
BOIPOCHOOTBETHOM Oecenpl ¢ ayauTopued (MocTaHOBKa MpoOJIeMHOTO 3anaHus). Baawarne
JIEKIMU U TI0 XOJly €€ MpernoaBaTelib 334aeT CIyIaTeNIsIM BOIPOCH! HE JIJIsl KOHTPOJIS YCBOCHUS
3HaHWH, a 7151 BBIACHEHUsI YPOBHS OCBEJOMJICHHOCTH TI0 paccMaTrprBaemMoi mpooieme. Borpocst
MOTYT OBITh AJIEMEHTApHBIMH: Ui TOTO, YTOOBI COCPEIOTOYUTh BHUMAHHUE, KaK Ha OTAEIbHBIX
HIOAHCAX TE€MbI, TaK M Ha npobnemax. [IpoaymbiBas OTBET, CTYAEHTHI MOJYYalOT BO3MOXKHOCTh
CaMOCTOSITENIbHO IPUNUTH K BBIBOJAM M 00OOIIECHHUSIM, KOTOPbIE XO0YeT COOOUIUTh MPEnoiaBaTeib
B KauecTBe HOBbIX 3HaHM. HeoOxoaumo ciennTh, 4ToObI BONPOCH HE OCTaBaJIMCh O€3 OTBETA,
MHaye JeKus OyAeT HOCUTh pUTOPUUECKHI XapakTep.

B dopme nexuuun-6ecensl pekoMeHayeTCs MPOBOJUTH 3aHATHS, B KOTOPBIX HEOOXOIMMO
CBS3aTh YK€ MMEIOIIMecs 3HaHUs, Hampumep, 1o ¢usuke (MOCTOSHHBIN TOK, MPUHIMIT pabOThI
TpaHcpopMaTopa, 3aKOHOMEPHOCTH IOCJIEJOBATEIBHOIO M MapajlieIbHOIO COEIMHEHUs
MIPOBOJHUKOB, MPUHIUI PabOThl MOJYMPOBOJHUKOBBIX MNPUOOPOB W T.A.) C H3JIaracMbIM
MarepuagoM. B nekuuu ¢ 3IBPUCTUYECKUMHU DJIEMEHTAMH TAaKK€ MPHUCYTCTBYIOT 3JEMEHTHI
JIEKIIUHA-0eceIbl.

2. Jlexuus ¢ HBPUCTUYECKUMU DIIEMEHTAMH.

B nepeBojie ¢ Tpedyeckoro «3BpuKa» 03HaA4YaeT «HAIIeNl», «OTKpeL». Mcxoas u3 storo, B
MpoLecce H3JI0KEHHUsT y4yeOHOro MaTepuana Iepel CTYACHTaMU CTaBUTCS 3a/aya U OHH,
OTHPAsICh HA UMEIOIINECS 3HAHUS, TOJKHBI:

e HaiiTu coOCTBEHHOE (MHANBUAYAILHOE, KOJUIEKTUBHOE) PEIICHHE;

e clleNaTh CaMOCTOSATEIbHOE OTKPBITHE;

® TPUHATH CaMOCTOSATENbHOE, JIOTUYECKH OOOCHOBaHHOE perieHue. [lnanupoBaHue
JAHHOTO THUIA JIEKIMU TpeOyeT OT MpernojaBareNs 3apaHee MOJO0OpaHHBIX 3a7ad C Y4eTOM
3HaHWUH ayTUTOPHUH.

3. Jlexuus c aneMeHTaMu 00paTHOM CBSI3U.

B nmanHOM ciyuae moapazymeBaeTcsl U3NIOKEHHE Y4eOHOTO MaTepralia U UCIOJIb30BaHNe
3HAHWHA MO0 CMEXHBIM TMpeaMeTaM (MEXIpPEIMETHBIE CBS3M) WIM [0 H3YyYCHHOMY paHee
yueOHOMY MaTepuany. OOpaTHas CBS3b yCTAHABIMBAECTCS MOCPEACTBOM OTBETOB CTYJACHTOB Ha
BOMPOCHI MPEMNoIaBaTesl 0 X014y JeKIUU. UToObI OMpeeIuTh OCBEAOMICHHOCTh CTYACHTOB T10
u3naraeMoil mpoOrieme, B Hayale Kakoro-nubo paszjiena JeKIUU 3aJaloTcs HEeoOXOIMMbIe
BOMPOCHL. ECIIM CTyIEHTHI MpaBUIBLHO OTBEUYAIOT HA BBOJHBIM BOMPOC, MpemnoaBaTellb MOKET



OTPaHMUYUTHCSA KPAaTKUM TE3MCOM WM BBIBOJOM M IEPENTH K cileayroleMy Bompocy. Eciou ke
OTBETHl HE YAOBJETBOPAIOT YPOBHIO JKEIAEMbIX 3HAaHUM, IPENOAaBaTelb C€aM H3Jaraer
MOJIPOOHBII OTBET, M B KOHIE OOBSICHEHHUSI CHOBA 33/1a€T BOIPOC, ONPEIEIss CTENEHb YCBOCHUS
ydebHoro marepuaia. Eciy oTBeThl BHOBb JEMOHCTPHPYIOT HU3KHI YPOBEHb 3HAHHH CTYIACHTOB
— clenyeT U3MEHHTh METOAMKY I0Ja4u ydyeOHoro Matepuana. B ¢opme nekuuu ¢ 3jaeMeHTaMu
00paTHOW CBSI3M PEKOMEHJIYETCSl MPOBOJUTH 3aHATHS, B KOTOPBIX HEOOXOIMMO CBSI3aTh YKe
UMEIOIINECs] 3HAHUS, HampuMmep, 1mo (usuke (3aKOHBI MapauIeIBHOTO U IOCIEI0BATEIHLHOTO
coenuHeHus, (Gopmyna J[xoynsa-Jlenna u T.4.) ¢ wu3naraemblM MarepuanioMm. Hanpuwmep:
N3mepenue Toka U HapsDKEHUS.

4. Jlexkuus c pelieHneM Ipor3BOJACTBEHHBIX U KOHCTPYKTUBHBIX 3a/1a4.

Takas nexuus npeiacTaBisieT coOOW pa3HOBUAHOCTh MPOOJIEMHOM cCHUCTEMbI OOy4YEHHUS.
[IpousBoicTBEHHAs 3a/laya — 3TO CUTYallUs, KOTOpasi KpoMe MaTrepualia Juis aHainu3a (M3y4eHus)
JOJIKHA COJIepKaTh Mpo0sieMy, pelieHrne KOTOpOi mpernoaraeT 3HaunTeNbHbIN 00beM 3HAHUH,
MOJIYUYEHHBIX Ha MPEAbIAYIINX 3aHATHAX MO JaHHOMY M MO JApYyruMm mpenmMeram. Takoil meTon
CIOCOOCTBYET COBEPILEHCTBOBAHUIO HAaBBIKOB pabOTHl C MOJIyueHHOM uHpopmauuend u
Pa3BUTHUIO JIOTHYECKOTO MBIIUIEHUS, a TaKXe CaMOCTOSATEIbHOMY IOMCKY HEOOXOAUMOMN
nH(popMalnH.

5. Jlekuus c aneMeHTaMu CaMOCTOSITENIbHOM paboThl CTYJEHTOB.

[IpencraBnsieT cob0i pa3HOBHIHOCTH 3aHATHH, KOT/Ia TIOCIIE TEOPETUUECKOTO M3JI0KESHUSI
Marepuaia TpeOyeTcsl MPaKTHIECKOe 3aKpEIUIeHHe 3HaHWN (MMEHHO T0 JTaHHOUW TeMe 3aHSITHIA)
IyTEM CaMOCTOSITEIbHOM paboThl Ha/l ONpEesIeHHBIM 3ajanreM. ONTUMAaIbHO 1711 IPUMEHEHUs
Ha JIEKIUAX 1o creunpeaMeraM. O4eHb BaXXHO MPU OOBSICHEHUH BBIJCNATH OCHOBHbBIE, OTIOPHbIE
MOMEHTBI ONUPAsACh Ha KOTOPBIE, CTYIEHTHI CIPABATCS C CAMOCTOSITEIbHBIM BBITOJIHEHHUEM
3amanus. Ciemyer oOpaTUTh BHUMAHKME W HA 9acTO BCTPEYArOIINecs (BO3MOJKHBIE) OMIMOKHU MPH
BBITIOJTHEHUH JTAHHOW CaMOCTOSITEIIBHON PaOOTHI.

6. Jlekmus ¢ pereHrneM KOHKPETHBIX CUTYaIluii.

Opranu3anysi akTUBHON y4eOHO-TIO3HABATEIBHON JIEATEILHOCTH TOCTPOEHA HA aHAIIN3Ee
KOHKPETHBIX CUTyalui (MUKPOCHTYallUH M CUTyalUU-TIPOOIeMbl). MUKpOCUTYaIUsl BhIpakaeT
CyTb KOH(MDIWKTAa, WIK TpOoOJIEMBl C BEChbMa CXEMaTHYHBIM OOO3HAUYE€HHEM OOCTOSITEIHCTB.
TpebGyeT OT cTyIE€HTOB HOBBIX CaMOCTOSITEJILHBIX BBIBOJOB, OOOOIICHMI, 3a0CTPSICT BHUMAHUE
Ha U3ydYaeMOM MaTepuaine (IpuUMepaMd MOTYT CIAYXUTb HpUMEpaMHd MHUKPOCUTYalluH,
MIPOUCXOJISIINE B MpoLecce JIEKIMOHHOrO MaTepuana). Cutyanuu-npoOieMbl, UM CUTYallud, B
KOTOPBIX CTYIEHTaM IpeajaraeTcsi He TOJbKO JaTh aHAIMU3 CIOKMUBIIEHCS OOCTAaHOBKH, HO U
INPUHATH JIOTUYECKH OOOCHOBAHHOE pEIIeHHEe, T.€. PEHIMTh CUTYallMOHHYIO 3a/ady.
[IpenogaBaTens AOHKEH MpoAyMaThb, YTO AAHO, YTO TpeOyeTcs clenarbh B JAHHOW CUTyalluu?
XapakTep BOIPOCOB MOKET ObITh cienyromuM: 1. B yem 3akmogaercs npobiaema? 2. MoKHO 11
ee pemuth? 3. KakoB myTh pelieHus, T.e. KAKOBO PELICHUE MCCIIeI0BaTEIbCKOM 3aqaua. Baxkno
noHumarh! CUTyallMOHHAs 3a/laua SIBJISIETCS UCTOYHUKOM TBOPYECKOTO MBIIIEHUS: OT MMPOCTOTO
CIIOBECHOTO PACCYXJICHHUS - K IPAKTUIECKOMY PEIICHUIO 331a4H.

7. Jlexkuus ¢ KOJJIEKTUBHBIM HCCIEAOBAHUEM

[To xomy u3znaraemoro Marepuana CTyJeHTaM IMpeaaaraeTcsi COBMECTHO BBIBECTH

TO WJIN WHOE MPaBUJIO, KOMILJIEKC TPEOOBaHM, ONPEAEINTh 3aKOHOMEPHOCTh Ha OCHOBE

nMeromuxcsa 3HaHud. [loaBoas WTOT pacCyKIEHUSM, NPEIJIOKEHUSIM CTYACHTOB,

IIPEero/1aBaTelib JaeT MPAaBUIbHOE PEIICHUE ITyTeM IMOCTAHOBKM HEOOXOAUMOTO BOIIPOCa,

HalpuMep: OTYEro 3aBUCUT KadeCTBO H3JEIMs, OTYETO 3aBUCHUT IIPOYHOCTH, OTUYETO

3aBUCUT YKOHOMHYHOCTb?

8. T'pynmoBas KOHCYIbTaIHSI.

Pa3bsicHeHHe SBNSETCS OCHOBHBIM COJICP)KaHHMEM JaHHOW (OPMBI 3aHITHIA,

HauboJyiee CIIOKHBIX BOMPOCOB HU3y4aeMOIo MporpaMMHOro Matepuana. lLlemb —

MaKCUMaJIbHOE€ TPUOMMKEHHE OOydeHHMsl K MpPaKTHMYECKHMM HHTepecaM C Y4eToM

uMeroleicss uHGOpMaluu W SBISETCS PE3YIbTaTHUBHBIM MaTepHAIOM 3aKpETUIeHUs

3HaHUMU.



['pynnoBast KOHCYAbTAIMS TPOBOAUTCS B CIEAYIOIUX CIydasX:

® KOrJ1la HEOOXOMMO MOJAPOOHO PACCMOTPETh MPAKTUYECKHE BOIPOCHI, KOTOPHIE
ObUIM HEIOCTATOYHO OCBEIICHBI MJIM COBCEM HE OCBEIICHBI B ITPOIIECCE JICKLINH;

® C IETbI0 OKa3aHMS TMOMOIIM B CaMOCTOSATENBbHOW paboTe (HamucaHue
pedepatoB, BBITIOJTHEHHE KYPCOBBIX padoT, c/1aya 3K3aMEHOB, OJrOTOBKA TEXHUYECKUX
KOH(epeHIIHii);

® ¢€CIIM CTYACHTBl CaMOCTOATEIBHO H3y4alOT HOPMATHUBHBIA, CIPABOYHBIN
MaTtepuai, UHCTPYKLIUHU, MOJIOKEHUS;

e mpu 3a04yHON (opme oOydeHHSs — OO30pHBIC 3aHATHS, WHAWBUAYaJTbHBIC
KoHCynbTanuu. [locne ekuun IpyruMu He MeHee BaKHBIMU (popMaMu ydeOHOM paboThI
B BBICIIEM y4YEOHOM 3aBE/IEHUU SBJISIOTCS TPYIIIOBBIE MPAKTHUYECKHUE, CEMHHAPCKUE,
a00paTOPHBIC 3AHITHSL.

OTH BUJIbI y4EOHBIX 3aHATHI CIYXKAaT IS JaJbHEHIIEr0 YSACHEHUS U YrilyOJeHUsS
CBEICHMI, MMOJIyYEHHBIX Ha JICKIHUAX, a TAK e JJIs IPHUOOpETEeHUsI HAaBBIKOB PUMEHEHUS
TEOPETUYECKUX 3HAHUN Ha MPAKTUKE.

A KOHTpOJIb TOJYYEHHBIX CTYJEHTOM B TE€UEHHME y4eOHOro roja 3HaHUM U
HaBBIKOB OCYILECTBJISIETCSI TOCPEACTBOM IPOMEXYTOYHOM arTecTaluu, KOoTopas
IIPOBOJUTCSI B COOTBETCTBUM C Y4EOHBIM IJIAHOM M y4eOHBIMHU Iporpammamu B ¢opme
C/1ayyl KypCOBBIX pabOT MM MPOEKTOB, IK3aMEHOB U 3a4YETOB.

[IpomexyrouHas aTTectalus CTYACHTOB TMOJPA3JEseTCs] Ha 3a4eTHYIO,
MMEHYEMYIO 3a4€THOW HeIeNeld, M SK3aMEHAIlMOHHYIO CECCHI0. 3a4eThl CHAITCS B
TEUYEHHE OJHOW HEeNenu Tepel SK3aMEHAlMOHHOW ceccuel. I[IpoaomKkuTenbHOCTh
JK3aMEHALIMOHHBIX CecCHMM (a uX JBe: 3UMHAA M JIeTHSAS) B y4eOHOM Trony
ycTaHaBiauBaercs I'occtannapTom.

5.2. Yka3aHus JJIs1 00y4aIoIMXCS M0 OCBOEHUIO TN CIIUTIIHHBI

Tabuuua 4.
Cojep:xaHue caMOCTOSITEJIbHOM Pa0d0THI 00y4aroIMXCsl
Homep paoena Temvi/6onpocwl, evinocumvie Ha camocmosmenvroe | Kon-6o | @opma
(memwi) usyueHue yacos | pabomul
Paznen 1 1. TlpeoOpazoBanus [ammies. 3akoH cioxxkeHus | 35 Pedepar
duznyeckue CKOpPOCTEH.
OCHOBBI MexaHUKu | 2. KpuBonmHeiHOe ABHKEHUE.
3. Heuneprumanbnubie cucrembl otcueta. CHIlb
UHEPIINH.
4. DddexTpl, cCBA3aHHBIE C BpallleHUEM 3eMITH.
5. AOCOmIOTHO yHOpyrudi W HEynpyrui ymaap.
PeakTuBHOE ABMKEHUE
6. 3akons! Kemnepa.
7. Tupockonmuyeckue sBICHUS.
8. MOMEHT MHEPLMHU PA3TUYHBIX MPOTAKEHHBIX TEJ.
9. HpIOTOHOBCKHE M HEHBIOTOHOBCKHE KHMIKOCTH.
10. Isu>xenue Ten B BsA3KOil cpene. 3akoH Crokca.
11. JlamunapHoe M TypOyneHTHOe TedeHus. Yucio
PeitHonbca.
Paznen 2 1. TloHsATHE O CTAaTHCTUYECKUX aHCAMOISX. 45 Pedepat
MonexynsipHas 2. Tlonsatue o HEpaBHOBECHON TEPMOMHAMUKE.
¢du3uka u | 3. TepMoMmeTpHs U KaTOPUMETPHSI.
TEPMOIMHAMMKA 4. Dddext xoyns-TomcoHa.
5. KanwnnspHblie SBICHHUS.
6. Xunkue KpucTaIIbL.




HacpiieHHslil map ¥ BIaXHOCTh BO3AyXa.

Pazgen 3
DIEeKTpOMarHeTu3M

PPN

No o

Teopema ['aycca u ee npuMeHeHue.

[IpoBOJHUKH B 3JIEKTPUUECKOM IIOJIE.
JIMBIEKTPUKY B AJIEKTPUUECKOM II0JIE.
KonrakTtHas pasHocTh mnoTeHuuanoB. Pabora
BBIXO/1a AJIEKTPOHOB.

TepMOaneKTpUUECKUE SABICHUSA.

MarsuTHbIE CBOMCTBA BELIECTBA.
OKCIIEpUMEHTAJIBHOE  ONPEJENIEHUE YAEIbHOTO
3apsijia YacTHII.

B3anmuas nagyknms.

52

Pedepar

Pasnen 4
dusuka xoedanmii
u BoJtH. Orrrrka

e N

RBE©oo~N O~

13.

0.
1.
12.

CrnoxeHne rapMOHUYECKUX KOJICOAHUN.
ABTOKOJICOaHH.

[TonmHoe compoTuBIEHHE TIENH TMEPEMEHHOTO
Toka. Pe3oHaHc.

[Ixaya 31eKTPOMarHUTHBIX BOJIH.

[IpuHIHN pagnoCBs3H.

Hutepdepentius moaspu30BaHHBIX BOJIH.
Boiokonnas onruka.

[Tornomenue u paccessHUE CBETA.

N3nyyenne ConHia.

Bunp! nznyuenns.

Jlazepsl 1 X TPUMEHEHUE.

buosiornueckoe  IEWCTBHE  MOHU3UPYIOIIETO
W3JTyYEHHUS.

OCHOBHBIC ATaIBI BOIIONHNN BeelneHHOM.

64

Pedepar

Hroro

197

5.3. Buabl 1 popMbI IMCbMEHHBIX PadoT, NPeIyCMOTPEHHbIX PH OCBOEHUHU AMCUUIJINHBI,

BbIINNOJTHAECMbIEC Oﬁy'—IaIOH.II/IMI/ICﬂ CaMOCTOATECJ/IbHO.

CrpykTypa pedepara:
= TuryneHbli JHCT (yKa3bIBaeTCs Ha3BaHHE OOpPa30BATEIBHOTO YUYPEKICHHUS, TeMa
pedepaTa, Ha3BaHKHE y4eOHOTO Kypca, HOMEp Tpynisl, opma u Kypc oOyuenus, ©.1.0.
aBTopa, ®©.1.0. mpoBepsIOIIEro, MECTO ¥ T'OJ] BHITIOJTHEHUS paOOThI);
= Copgepxanue (coiepaHue BKIIOYAET: BBEIACHHE, HAUMEHOBAaHUS BCEX pa3JIejoB,
MOJIpa3/IelioB, IYHKTOB W TOJAIYHKTOB OCHOBHOWM 4YacTW 3aJaHus; BBIBOJBI; CITUCOK
HMCTOYHUKOB HH(OpMAInN);
= BsezeHue (BO BBEICHHH KpPaTKo (GOpMyUpyeTcst pooOaemMa, yKa3bIBaeTCs 1ejb U 331auu

pedepara);

* (OcHOBHaAs 4YacTh (COCTOI/IT N3 HECKOJIbKUX Ppa3fcjioB, B KOTOPBIX H3JIAracTcsa CyTb

pedepara);

* BrBoasl uinu 3akimroueHue (B BBIBOJAX MPUBOJAT OLEHKY MOJYYEHHBIX Pe3yJIbTaToOB
paloTBhI, MpeIararTcs peKOMEH1aluN );

» CHoucoK MCTOYHHMKOB HMH(pOpMalMM (COAEPKUT MEepedyeHb HCTOYHHUKOB, HAa KOTOpBIE
CCBUIAIOTCS] B OCHOBHOM yacTu pedepara).

K odopmnennro pedepara npeabsBiasioTCs cleayromue TpeboBaHuUs: opopmiseTcs Ha
muctax gopmara A4, TeKCT meyataeTcss Ha OJHOW CTOPOHE JIMCTAa Yepe3 MOJTOpa MHTEpBaja;
napameTpsl mpudTa: rapautypa mpudra - Times New Roman, HauepTaHue - OObIUHBIN, KETb
mpudTa - 14 NyHKTOB; BRIpaBHUBAHUE TEKCTA — MO MIMPUHE CTPAHUIIBI, OTCTYII IEPBOM CTPOKH -
1,25 cM, MexXCTpouHbIi UHTEpBaJ - [10JyTOPHBIN; MO CTPAHULBI: BEPXHEE M HUYKHEE MO —
20 MM, pa3mep seBoro noist 30 mm, pasoro — 15 mm.




6. OBPA3OBATEJIBHBIE I TH®OOPMAILIMOHHBIE TEXHOJIOT'TU

6.1. O6pa3oBaTebHbIE TEXHOJIOTHH

B cootBerctBum ¢ tpedoBanmsivu @I'OC BO nmo HanpaBiieHUIO MOJIrOTOBKH OaKaiaBpoB
B paMKaxX M3y4YeHHUs IUCIHILTUHBI «MaTemMaTuka» MpeayCMOTPEHO HCIOJIb30BaHUE B YyUCOHOM
nporecce aKTUBHBIX M HHTEPAKTUBHBIX (POPM MTPOBEICHUS 3aHITHH.

6.2. MudopManHOHHBIE TEXHOJIOTHH

WNudopmaniioHHbIE TEXHOJOTHH, HCIIOJIB3YEMbIE NpPU pPEAM3alud Pa3InYHbIX BHJIOB
y4eOHOU 1 BHey4YeOHOU PabOTHI:

- HCIOJIb30BaHME BO3MOXKHOCTEH HHTepHera B y4eOHOM mpoliecce (HMCHOJb30BaHUE
MH(POPMAIIMOHHOTO CaiiTa MperoaaBaTels (pacchulka 3aJaHuid, PEAOCTABICHIE BBIOJIHEHHBIX
paboT, OTBETHI Ha BOIPOCHI, 03HAKOMJICHUE YJalIUXCs C OLIEHKaMH U T.J1.))

- HCIIOJIb30BAHME DJIEKTPOHHBIX YYEOHMKOB U pa3jIMYHBIX CalTOB (Hampumep,
ANIEKTPOHHBIE OMOIMOTEKH, )KYPHAIBI U T.JI.) KAK UCTOYHUK UH(POPMAIUH

- UCIIOJIB30BaHUE BO3MOKHOCTEM 2JIEKTPOHHOM ITOYTHI ITPENO1aBaTEIIs

- HCIIOJIb30BAHUE CPEACTB IMIPEJCTaBiICHUs] Yy4yeOHOM HHpopManuu (3IEKTPOHHBIX
y4eOHBIX MOCOOUN M MPAKTUKYMOB, MPUMEHEHUE HOBBIX TEXHOJIOTHH UIsl MIPOBEACHUS OYHBIX
(TpaAMLIMOHHBIX) JIEKIUN U CEMHUHAPOB C UCIOJBb30BAHNEM IIPE3EHTALUN U T.]1.)

- HCNOJIb30BaHME  HWHTEPAKTUBHBIX  CPEJICTB  B3aUMOJCHMCTBHUS  YYaCTHHKOB
o0pa3oBaTeNIbHOTO Mpollecca (TEXHOJOTHM AUCTAaHLIMOHHOTO WM OTKPBITOTO OOYy4YeHHUS B
ri106anpHOM cetu (BeO-koHpepeHnH, GopyMbl, ydeOHO-METOMUECKHE MaTEePHUAIIBI U JIp.))

- HUCIOJB30BAaHUE HMHTETPUPOBAHHBIX  OOpa3oBaTENbHBIX Cpel, TJe IJIABHOM
COCTaBJISIOLIEH SBJISIFOTCS HE TOJIKO IIPUMEHSEMbIE TEXHOJIOTHH, HO U COJIep)KaTeIbHasl 4yacTh,
T.e. MHOPMAIIMOHHBIE PECYPCHl (AOCTYNm K MHUPOBBIM HH(OPMAIMOHHBIM pecypcaM, Ha 0aze

KOTOPBIX CTPOUTCS YUeOHBIN MpOoLecC.

6.3. IlepeyeHbr NMPOrpaMMHOro odecrneYyeHUss M HH(OPMANMUOHHBIX CIHPABOYHBIX

CHUCTEM

IlepeyeHb coBpeMeHHBIX MPO(eCcCHOHATBHBIX 023 TaHHBIX, HH(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM

Vuebnvui | Haumenosanue cospemernbix npogheccuonanbHulx 6a3 0auHbIX, UHGOPMAYUOHHBIX CHPABOUHBIX
200 cucmem
OnekTpoHHbIN Katajgor Hayunoit 6ubnuorexku AI'Y na 6aze MARK SQL HITO «Mudopm-
2020/2021 | cuctem».

https://library.asu.edu.ru

OnektpoHHbIi KaTtanor «Hayuansle sxypaanst AI'Y»: http://journal.asu.edu.ru/

yHI/IBepcaJ'ILHa}I CHpaBO‘IHO-I/IH(I)OpMaLII/IOHHa}I ITIOJTHOTCKCTOBAsA 68.38. JaHHBIX IICPUOJUICCKUX
n3nauuit OO0 "UBUC". http://dlib.eastview.com

Hmsn nonvzosamena: AstrGU
Hapons: AstrGU

DnekTpoHHO-0MbnnoTeunas cucrema elibrary. http://elibrary.ru

KopnopatuBHblii TpoeKT AcCOLIMAllMd  PETHOHANBHBIX OWONMOTEYHBIX KOHCOPIUYMOB
(APBUKOH) «MexperuonanpHas aHanutuyeckas pocnuchk crarein» (MAPC) - cBognas 6aza
JAHHBIX, COJepIKAIIas MOJHYI0 aHAIUTHYEeCKyt0 pocniuchk 1800 Ha3BaHMIA )KypHAJIOB MO0 Pa3HBIM
OTpacisiM 3HAaHUWA. YYaCTHHKH MPOEKTa MPEJOCTaBISIOT APYr OPYTY DSJIEKTPOHHBIE KOMUU
OTCKaHHPOBAHHBIX CTaTe W3 KHUT, COOPHUKOB, >XYpHAJIOB, COJepXamuxcsi B (OHAAX HUX

OHOINOTEK.
http://mars.arbicon.ru

+3J’IeKTpOHHLIe BEpCUU NEPUOANICCKUX HSILaHHﬁ, PasMCIICHHBIC Ha caute I/IH(I)OpMaI_II/IOHHBIX
pecypcoB Www.polpred.com

CrnpaBouHas npasoBast cuctema Koncynsrantlinroc.



https://library.asu.edu.ru/
http://journal.asu.edu.ru/
http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://dlib.eastview.com/
../../Подготовка%20рпд/аккредитация/05.03.03%20Картография/очно-заочное/2017/Электронно-библиотечная
http://elibrary.ru/
http://mars.arbicon.ru/
http://www.polpred.com/

Cozneprkutcst OrpOMHBIA MacCHB CIIPaBOYHON MPaBOBOM MH(OPMAIMHN, POCCUICKOE U PETHOHAIBHOE
3aKOHOAAaTCIbCTBO, CYII€6HYIO HpaKTI/IKy, (I)I/IHaHCOBLIe nu Ka[[pOBLIe KOHch'IBTaIII/II/I, KOHch'ILTaHI/II/I JJI
6}OI[)K6THLIX OpFaHI/I3aIII/II71, KOMMeHTapI/II/I 3aKOHOAaTCJILCTBA, (I)OpMLI I[OKyMeHTOB, HpOCKTLI HOpMaTI/IBHBIX
HpaBOBBIX aKTOB, Me)KI[yHapO)lHBIe HpaBOBLIC aKThlI, HpaBOBLIe aKTbl, TCXHUYCCKHC HOpMLI nu HpaBI/IJ'Ia.
http://www.consultant.ru

NudopmanmonHo-mpaBoBoe obecneuenne «Cucrema TAPAHT».

B cucreme 'TAPAHT npexncrasiiens! ¢enepaibHble 1 perHOHAIbHBIE TPABOBHIC aKThI, CyleOHas IPaKTHKa, KHUTH,
SHIMKIIONEANH, WHTEPAKTHBHBIE CXEMbl, KOMMEHTapHUH BEIYyIIMX CHEIHaIMCTOB M MaTepHalbl HW3BECTHBIX
npoecCHOHANBHBIX U3JaHUH, OJIAHKK OTYETHOCTH W 00paslbl JOroBOPOB, MEXKIyHAPOJIHBIE COTJIAIICHHS,
MIPOEKTHI 3aKOHOB.

[Ipenocrasinsier gocTym K GenaepaIbHOMY U pETHOHATILHOMY 3aKOHOIATENbCTBY, KOMMEHTAPUSIM U Pa3bsICHEHUSIM
n3 Beaymux npodeccrnonanbHbix CMU, KHUTaM ¥ OOHOBJISIEMBIM SHIIUKIIONEINSIM, TUIIOBBIM (JopMaM
JIOKyMEHTOB, Cy/IeOHOH NMpaKTUKe, MEKIYHAPOIHBIM JJOTOBOPAaM | JPYroil HopMaTuBHOM nHpopMarmu. Beero B
Hee BKITIOYEHO Oojiee 2,5 MITH TIOKYMEHTOB. B mporpamme nipencrabiieHbl JokyMeHTHI 0omee 13 000 denepaibHbIx,
PETHOHAJIBHBIX 1 MECTHBIX SMHUTEHTOB.

http://garant-astrakhan.ru

EnuHoe oKkHO jocTyna K 00pa3oBarenbHbIM pecypcam hitp://window.edu.ru

MuHucTepcTBO HayKu U BhIciiero oopasosanus Poccuiickoit ®denepanuu
https://minobrnauki.gov.ru/

MunuctepcTBo npocserenus Poccuiickoit @enepanuu https://edu.gov.ru

OdunmanbsHeIit nHGOpMaIoHHbIH optan EI'D http://www.ege.edu.ru

denepanbHOE areHTCTBO M0 Jaenam Mostoaexu (Pocmoronexs) https://fadm.gov.ru

denepanpHas cayk0a o Haa3opy B chepe oOpaszoBanus u Hayku (PocobpHanzop)
http://obrnadzor.gov.ru

Caiit rocymapcTBeHHOM mporpamMmbl Poccutickoit @eneparun «Jloctymaas cpema» http://zhit-
vmeste.ru

Poccuiickoe nBrwkeHHe MIKOJILHUKOB https://pamr.pd

OdunmaapHBIN CalT CETEBOM akaJeMHUH cisco: WWw.Nnetacad.com

IlepeyeHb 3,1eKTPOHHO-0UOHOTEYHBIX cucTeM (IBC)

Yueonuiii Haumenosanue I65C
200
DJIeKTPOHHAs OMOJINOTEKA KACTPAXAHCKHI IOCYy1apCTBEHHbIN YHUBEPCUTET»
2020/2021 | codcTBenHoii reHepanuu Ha miatdopme IBC «InexkTponnblii UnTaabHbIil 321 —

Bbu6auoTex». https://biblio.asu.edu.ru
Yuemnas 3anuce obpazosamenvrozo nopmana AI'Y

uieKTpoHHO-0nOnoreynass cucrema (3bC) OOO «Iloaurexpecype» «KoHcyabTaHT
cTyaeHTa». MHoronpoduiabHblii o0OpazoBaTenbHbll  pecypc «KOHCYIbTaHT —CTyIEHTa»
SBIISICTCS. DJIEKTPOHHON OMOIMOTEYHON CUCTEMOM, MPENOCTAaBISAIOLIEH JOCTYNl uepe3 CeTb
WnTepHer k ydyeOHOW nuTepaTrype M JIOTOJIHUTENIBHBIM MaTepuaiaM, NpUOOPETEHHBIM Ha
OCHOBaHMHU IMPSMBIX JOTOBOPOB ¢ mpaBooOmanarensMu. Kartamor B Hacrosiiee Bpems
coaepxut okosio 15000 HanMeHOBaHUIA.

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

JeKTPoHHAsi GMbIMOTeuHasi cucTeMa m3aaTenbcTBa FOPAUT, pasaen «Jlerenaapubie
KHHrI». WWW.biblio-online.ru, https://urait.ru/



http://www.consultant.ru/
http://garant-astrakhan.ru/
http://window.edu.ru/
https://minobrnauki.gov.ru/
https://edu.gov.ru/
http://www.ege.edu.ru/
https://fadm.gov.ru/
http://obrnadzor.gov.ru/
http://zhit-vmeste.ru/
http://zhit-vmeste.ru/
https://рдш.рф/
http://www.netacad.com/
https://biblio.asu.edu.ru/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
https://urait.ru/

| Daextponnas Guéamoreunas cucrema IPRbooks. www.iprbookshop.ru

HepequL JIMIECH3UOHHOT'0 MPpOrpaMMHOro o0ecrneuyeHus:

2020-2021 yu.r.

HanmenoBanue nporpaMMHOro
o0ecriedeHust

Hasznauenue

Adobe Reader

[Iporpamma [u1st poCMOTpa 3JIEKTPOHHBIX JOKYMEHTOB

[Inardopma AUCTaHIMOHHOTO
ob0yuenuss LMS Moodle

BupryansHas oOyuatorias cpeia

Mozilla FireFox

bpaysep

Microsoft Office 2013,
Microsoft Office Project 2013,
Microsoft Office Visio 2013

[Taker o¢pucHbIX porpamMmm

7-zip

ApxuBaTop

Microsoft Windows 7 Professional

OnepanmonHas cucteMa

Kaspersky Endpoint Security

CpencTBo aHTUBUPYCHOW 3aIMTHI

Google Chrome

bpaysep

OpenOffice

[TakeT oucHBIX TpOrpamMm

Opera

bpaysep

Microsoft ~ Security  Assessment
Tool. Pexum JOCTyIIa:
http://www.microsoft.com/ru-
ru/download/details.aspx?id=12273
(Free)

Windows Security Risk
Management Guide Tools and
Templates. Pexxum moctyma:
http://www.microsoft.com/en-
us/download/details.aspx?id=6232
(Free)

[TporpaMmsl 17151 HTHGOPMAILIMOHHOM 0€30TIaCHOCTH

7. ®OHJ OHEHOYHbIX CPEACTB JIAA TEKYIIEI'O KOHTPOJISA U

IIpn mpoBeneHNHM TEKYLEro KOHTPOJI M MPOMEXKYTOUYHOM aTTECTALMU M0 IUCLUILUINHE
(Mmoxymio) «®usmuka» mpoBepseTcs CPOPMHUPOBAHHOCTh y OOy4aromuXcs KOMIIETEHIIHH,
yKa3aHHbIX B pasfene 3 HacTosmedl mnporpaMMbl. OTamHOCTh (OPMHPOBAHHUS JaHHBIX
KOMIETEHIIMI B  Tpollecce OCBOEHUS 00pa3oBaTelbHOM  MpOrpaMMbl  OMpeAesseTcs
MOCIIEIOBATEIbHBIM OCBOCHMEM JUCHMIUIMH (MOIyNel) W MPOXOXKJIEHHEM IMpakTHK, a B


http://www.iprbookshop.ru/

nmponecce 0CBOCHUA NUCHUIIJIMHBL (MOILYHSI) — HOCJICA0BATCIIbHBIM JOCTHKCHHUEM PC3YJIbTATOB
OCBOCHMS COACPIKATCIIBHO CBA3AHHBIX MCKAY coboii pasaciioB, TCM.

Tab6auua 5.
CooTBeTcTBHE H3Yy4YaeMbIX Pa3/iesioB, Pe3yJbTATOB 00y4YeHUs1
U OLIEHOYHBIX CPE/ICTB

Ne KonTposmmpyembie TeMbl Koz korrpoimpyemo’i HanmenoBanue
n/n JUCLUILIAHBI KommeTeHIH (1n ee OLICHOYHOI'O CpEeJICTBA
YaCTH)
1. | ®usnueckue 0CHOBBI MEXaHUKH OIIK3 CoOecenoBanue,
Keiic-3amaua,
KOHTpOJIbHAsI paboTa
2. | MonekynspHast ¢buznka u OIIK3 CobecenoBanue,
TEpMOIMHAMHUKA Keiic-3amaua,
KOHTpOJIbHAsI paboTa
3. | DiekTpoMarHeTu3M OIIK3 CoOecenmoBanue,
Keiic-3amaua,
KOHTpOJIbHAsI paboTa
4, | ®usuka KoixeOaHMM W  BOJIH. OIIK3 CobecenoBanue,
Onrtuka Keiic-3amaua,
KOHTpOJIbHAsI paboTa

Hepeqeﬂb HCI0JIb3YEMbBIX OLHCHOYHBIX CPEACTB

Jlis onieHMBaHMS pe3yJIbTAaTOB OOy4eHHsS B BUJIE 3HAHHUM HCIOJB3YIOTCS CIEAYIOLIUE
THUIIBI KOHTPOJIS:

- TECTUPOBAHUE;

- UHIMBUyallbHOE coOeceI0BaHue,

- MIUCbMEHHBIE OTBETHI Ha BOPOCHI.

Jlyis olleHMBaHUS pe3yJbTaTOB OOydeHUsS B BUJE YMEHUW M BIAJCHUI HCHOJIB3YIOTCS
CJIETYIOIINE THUIIBI KOHTPOJIS:

- MPAaKTUYECKUE KOHTPOJIBHBIC 3a/IaHUSI.

Tunsl npakTHUECKUX KOHTPOJIBHBIX 3aJaHUA:

- 3a/1aHus Ha YCTaHOBJICHHE MIPaBUIIbHOM MOCIIEI0BATEIbHOCTH,
B3aMMOCBS3aHHOCTU JACWCTBUI, BBISICHEHUS BIUSHHUS Pa3IUYHbIX (DAKTOPOB Ha pPE3yNbTaThl
BBITIOJTHEHUS 3aJaHMUS,

— yYCTaHOBJICHHE MOCJIE0BATENLHOCTH (OMUCATh AITOPUTM BHITIOJTHEHUS IEHCTBUA),

— HaXO0JIeHHE OMMOOK B MOCIIEA0BATEIBHOCTH (OMPEIEIUTh MPaBUIbHBIN BapHAHT
MOCJIEIOBATEILHOCTHU ACUCTBUIA);

— yKa3aTh BO3MOXKHOE€ BJIMSHHUE (PAKTOPOB Ha MOCIEICTBUS pealu3alli YMEHUS U
T.1.

— 3a/laHusl Ha TPUHSATUE PEIICHUS B HECTAHAAPTHOW CUTyalluu (CHTyallMHu BBIOOpA,
MHOTOQJIBTEPHATUBHOCTH PEIICHUI, TPOOIEMHOM CUTYAIUN);

— 3a/1aHMsl Ha OLIEHKY MOCJEACTBUI NPUHSATHIX PEIICHUN;

3a/laHus Ha OLEHKY () PEeKTUBHOCTH BBHIIOTHEHUS JCHCTBUSI.

7.2. Onucanue mnokasarejieil M KpUTEpHEB OLECHMBAHUS KOMIICTCHIHMH HAa Pa3JIMYHBIX
jTranax ux (popMHpoBaHHsA, ONMCAHHE IIKAJ OLICHUBAHUA

Tao6auua 6.
IMoka3aTeu oueHMBaHUS Pe3yJbTATOB 00yUeHHs B BH/Ie 3HAHUIA



[IIkasia oleHUBaHUSA Kpurepun onenusanus
-J1aeTCsl KOMIUIEKCHAsI OLIEHKA IIPEUI0KEHHON CUTYyalllH;
-IEMOHCTPUPYIOTCSI TIYyOOKME 3HAHMA TEOPETUYECKOTO Marepuaja u
) YMEHUE UX MPUMEHSITh;
«OTJIMYHO» - MI0CJIE/I0BATENIbHOE, TPaBUIIBHOE BBINIOJIHEHUE BCEX 3aJaHMI;
-yMeHHe OOOCHOBaHHO W3JIaraTb CBOM MBICIH, JelaTh HEO0OXOAMMBIE
BBIBOJIbI.
-J1aeTCsl KOMIUIEKCHAsI OLIEHKA IPEUI0KEHHON CUTYyalllH;
-IIEMOHCTPUPYIOTCSI TIyOOKHME 3HAHHMS TEOPETUYECKOTO Marepuaja u
YMEHUE UX MPUMECHSITh;
4 - MIOCJIEI0BATENIbHOE, TPaBUIIBHOE BBINIOJIHEHUE BCEX 3aJaHUI;
«XOPpOILIO» -BO3MOKHbBI €JIMHUYHbIE OLIMOKH, HCIpABIsSEMble CaMUM CTYIEHTOM
MOCJIEe 3aMEYaHusl IPEenoaBaTeis;
-yMeHue OOOCHOBAHHO W3JaraTh CBOM MBICIIH, JeNaTh HEOOXOIUMbIE
BBIBO/IBI.
-3aTPyTHEHHUsI C KOMIUIEKCHOM OLIEHKOM MPEUI0KEHHON CUTYallNH;
3 -HETMOJIHOE TEOpeTUYecKoe O0OOCHOBaHWE, TpeOyroee HaBOIAIIUX
«YZIOBJIETBOPUTENBH | BOIIPOCOB MPEIOIaBATENS;
o» -BBINOJIHEHNE 3aJJaHUM MPH MOJICKA3Ke MPeno1aBaTes;
- 3aTpyIHEHUS B (DOPMYIUPOBKE BHIBOJIOB.
2 - HeTpaBWJIbHAsI OL[EHKA MPEI0KEHHON CUTYallHH;
«HEYIOBJIETBOPUTEIN | -OTCYTCTBHE TEOPETUUECKOTO 0OOCHOBAHMSI BHIIIOJHEHUS 3aaHHH.
bHO»
Tabauua 7
IToxa3aTenu onleHUBaHUS Pe3yJIbLTATOB 00yUEeHHUsS B BU/Ie YMEHUI U BJIaJeHUI
[lIxana Kputepuu onennBanus
OLICHUBAHMUS
JEMOHCTPUPYET CIIOCOOHOCTh MPHUMEHATHh 3HAHUE TEOPETHUECKOTo Marepuana
5 IpU BBINOJHEHUU 33/laHUW, I[OCJIENIOBATEIbHO M IPABWIBHO BBIIOJHAET
«OTJIMYHO» | 3a7jaHMsI, yMEeT OOOCHOBAaHHO H3JIaraTb CBOM MBICIHM M JIEJIaTh HEOOXOIMMbIe
BBIBO/IbI
JEMOHCTPUPYET CIIOCOOHOCTh MPHUMEHATH 3HAHUE TEOPETHYECKOTo Marepuana
4 IpU BBINOJHEHUU 33/aHUW, I[OCJIENIOBATEIbHO M IPABWIBHO BBIIOJHAET
«XOpoLIOY 3a/laHusl, yMeeT OOOCHOBAHHO M3JIaraTh CBOM MBICIH U JeNlaTh HEOOXOAUMbIE
BBIBOJIBI, JOMYCKAeT €IWHUYHBbIC ONIMOKH, HCIpaBiseMble MOCIE 3aMeYaHUs
Ipeno/iaBareis
JEMOHCTPUPYET OTAETbHBIC, HECUCTEMATU3MPOBAHHBIC HABBIKH, HE CIIOCOOCH
3 IPUMEHUTh 3HAHHME TEOPETHUUECKOr0 Marepuaja IMpPU BBIIOJHEHHH 3aJaHU,
«YIOBIIETBOPY | UCIILITHIBACT 3aTPyJHEHHUS U JOIMYCKAET OMIMOKK MPU BBIIIOJHEHUH 3a/1aHUMH,
TEJIBHO» BBIIIOJIHSIET 3aJaHUEe MpU MOACKa3Ke NpernojaBaress, 3aTpyaHsAeTcs B
(opMyIHPOBKE BBIBOIOB
2 HE CIIOCOOEH MPABUIIBHO BBITIOJIHUTH 3a/1aHUE
«HEYJIOBJIETBO
PUTEIBHOY

7.3. KoHTpoOJIbHBIE 3aJaHNSl WIN MHbIE MATEePUAJIbI, HEO0X0AMMbIE JJIs
OLICHKM 3HAHMI, YMEHHH, HABBIKOB M (MJIH) ONbITA AeATEJIbHOCTH

Bomnpocs s codecenoBanust
10 AUCUMIUIMHE « Dusukay

Ne [. Quszuueckue 0cHo6bl MEXAHUKU




6.

OcHOBHbIE TOHATHS KHHEMATUKU IOCTYNAaTEeNbHOro JABWKeHus. Cucrema oTcuyera.
Ckopoctb 1 yckopeHue. PaBHOMEpHOE ¥ paBHOIIEPEMEHHOE IIPSIMOJIMHENHOE IBUKEHUE.
Buabl B3aumopeiictBust ten. 3akonbl Hetorona. Cuiisl B mpupo/ie.

Wmnynbe. BpiBox 3akoHa coxpaHeHUss wuMmynbca. Pabora cuibl.  MOIIHOCTS.
KoHcepBaTHBHBIE 1 HEKOHCEPBATUBHBIE CUJIBI.

Kunernueckass v noreHiuaibHas 3Hepruu. BbIBo 3akoHa COXpaHEHUs M IPEBpAICHUS
SHEpPruMu.

Kunemarnka BpamareiabHOro IBMIKEHUS: YIJIOBas CKOPOCTb M YIJIOBOE YCKOPEHHE,
CBS3b MEXIY JIMHEWHBIMH M YIJIOBBIMU XapaKTEPUCTUKAMU JBM)KEHUS. YpaBHEHHE
BpAIlaTEIbHOTO JBMKEHUS TBEPAOIO Tela.

Mowment cumibl. Moment wunepumu. Teopema Illrelinepa. Kunermdeckas sHeprus
BpAaIIaTeIbHOTO JBMKEHHS. MOMEHT UMITyJIbca. 3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCA.

Ne 2. MonexkynapHnas ¢huzuka u mepmoouHamuxa

PophE

NGO

Ocnosueble nosioxxeHust MKT u ux onbiTHOe 000cHOBaHKME. OCHOBHBIE TTOHSITHSI.

N neansHelii ra3. BeIBo OCHOBHOTO YpaBHEHHSI KHHETUYECKON TEOPHUH Ta30B.

VYpaBHEHHE COCTOSTHUS UACAIBHOTO ras3a. M3onpoueccsl.

OcHOBBl TepMOJIMHAMHUKU. BHyTpeHHss oHeprus wuieanpHoro rasza. Pabora B
TEPMOIUHAMHUKE.

[lepBrlii 3aKOH TEPMOJMHAMHUKH U €70 IPUMEHEHUE K Pa3IMYHBIM [TPOLIECCaM.

Tennossle MammHbl. [{ukn Kapro. Bropoe Hauano TepMoguHaMUKH.

Peanbuble ra3pl. YpaBauenue Ban-ngep-Baanbca. ®a3oBbie nepexosl.

CaoiictBa TBepabix Ten. Jlepopmanus. 3akon ['yka. lnarpamma HanpspKeHHIA.

Ne 3. Dnekmpomacnemusm

1.

2.

©No O

DJIEKTPUYECKUI 3apsii U €ro CBOWCTBAa. BzaumopeicTBue MEXAy 3apsgamMu: 3aKOH
Kynona.

HamnpsbxkeHHoCTh u MOTEHIHAA 3IEKTPOCTATHYECKOTO IOJI. Pa6oTta
ANIEKTPOCTATHYECKOTO TIOJIS TI0 TIEPEMEIIEHHUIO 3apsiia.

Onekrpuyeckuid ToK. Cujla U TUIOTHOCTh TOKA. YCIIOBHE CYIIECTBOBAaHHUS TOKAa B IIEIH.
Croponnue cuibl. DJC.

3akon Owma 19 OJHOPOJHOTO W HEOJHOPOJHOTO Yy4acTka Iuenu. 3akoH Oma B
mupdepennmansaot popme. [lonsitue conporusnenus. [Ipasmia Kupxroda.

MarsuTHOE TI0JIe B BAKyyME M €T0 XapaKTepucTuku. M3o0pakeHue moJsi.

Cuna Jlopeniia u Amnepa. [[Bi>keHue 4acTUll B MArHUTHOM TI0JI€E.

DOnextpoMarauTHast uHAyKus. [IpaBuio Jlenna. 3akoH 3IeKTPOMAarHUTHOW UHAYKIUH.
NunykrusHOCTh. CaMOMHIYKIUS ¥ B3AUMOMHIYKIUS. DHEPrUusi MAarHUTHOTO TOJIS.

Ne 4. @uzuka korebanuil u oaH. Onmuka

1.

2.

MexaHuueckue KoJIeOaHusl U BOJHBL. YpaBHEHHMs, KojieOaTelbHble CUCTEMbl, OCHOBHbBIE
MIOHATHS.

DJNeKTpOMAarHUTHbIE KOJIEOAHUS W BOJHBI. YPaBHEHUs, KoJjieOaTelbHbIE CHCTEMBI,
OCHOBHBIE ITIOHATHS.

Hcropusa pas3Butua ydeHHs o cBeTe. OCHOBHBIE 3aKOHBI T'€OMETPUYECKOM OITHUKH.
KopnyckynspHO-BOJIHOBON Ayallu3M.

Wntepdepentust u  audpakuus cera. KorepeHTHOCTb. YCIOBUS MaKCHUMyMa H
MuHUMYyMa uHTepdepenuu. 3ouHas Teopust @penend. AudpaxnronHas pemerka.
Jucnepcust cBera: aHOManbpHas M HopMmanbHad. [lonmspusanus ceera. 3akoH Manroca.
VYrou bprocrepa.

TennoBoe u3nyyeHue abCOMOTHO uYepHOro Ttena. 3akoH Credana-bonbimana, Buna.
Teopus [Tnanka. 3akoHs! poTodhdexTa.

Crpoenue atoma no Peseppopay-bopy. IToctynatst bopa.



©

Crpoenue siapa. Snepubie cunbl. JHeprus cBs3u. Jledext macc.
9. 3akoH pamumoakTuBHOTrO pacnana. llocrosiaHas pacmanma. Ilepuwon momypacmana.
buosornueckoe 1eMCTBHE HOHU3UPYIOLIETO U3JIy4CHHUS.

Kpurepuu onenkn:

- OLIEHKAa «OTJINYHO» BBICTABISETCS CTYJEHTY, €CJIM IpPaBWJIBHO OTBEYAeT Ha
[IOCTAaBJICHHbIE BOIPOCHI, JAEMOHCTPUPYET TJyOOKHME CHCTEMHbIE 3HAHUS, HE TOJIBKO
aHAJIM3UPYET, HO J1aeT 0OOCHOBAHHYIO OLICHKY Pa3JIMYHbIM TEOPETUYECKUM IOJIOKEHUSM;

- OLIEHKA «XOpOILIO» - €CJIM CTYAEHT IOKAa3bIBAET XOPOIIME 3HAHMS, JOIYCKAEeT
€IMHUYHBIE OIINOKY, aHAIM3UPYET Pa3INYHbIE TEOPETUUECKUE TTOJIOKEHUS;

- OLIEHKA «Yy/IOBJIETBOPUTEIBHO» - €CIH CTYJIEHT JIEMOHCTPUPYET pa3pO3HEHHbIE
3HaHMS, HE CIOCOOEH MPOBECTH aHAIM3 U JaTh OLEHKY pa3IU4YHbIM TEOPETUUYECKUM
MTOJIOKEHUSIM;

- OLIEHKA «HEYJIOBJIETBOPUTENILHO) - €CIIU CTY/AEHT HE MOKET NMPAaBUIbHO OTBETUTh
Ha TIOCTaBJICHHBIE BONPOCHI, HE CIIOCOOEH MPOBECTH aHAM3 U JIaTh OLIEHKY pa3IUYHbIM
TEOPETUYECKUM IOJI0KEHHSIM.

Keiic-3axaua
10 AUCIUIUTHHE « Dusukay
3ananue (s1):

1. DOxomoruueckue mpobaemMbl: CKOIBKO MOJEKYJT PTYTH COJIEpPKHUTCS B oOveme 1 cm
BO3/yXa B TTOMEIIECHHH, 3apakeHHOM PTYThI0 mpu Temrmepatype 3°C, ecium naBieHHe
HAacChIIIEHHOTro apa pasHo 0,75 T1a?

2. BimsHue mryma Ha COCTOSTHHME 4YEJIOBEKAa: OXO, BBI3BAHHOE OPYKEHHBIM BBICTPEIIOM,
JIOLJIO JI0 CTpenika uepe3 t = 4c mocie BeicTpena. Ha kakoM paccTOSIHMM S OT CTpeska
HaXOJUTCS Mperpaja, oT KOTOPOW MPOU30ILIO OTpaxeHue 3Byka. CKOpOCTh 3ByKa B
Bozayxe V = 340 m/c.

3. B pammoakTuBHBIX oTx0max oanekTpocTtaHmuii (ADC) comepXuTcs paaruoaKTUBHBIN
M30TOI CTPOHIHSA “S90Sr ¢ TIepHOJIOM Tonypaciana 28 JeT. 3a Kakoe BpeMsi KOJHIECTBO
CTPOHIIMS B OTXOJaX YMEHBIIUTCS B 4 pasa.

4. OrmpenenuTb BO3pacT JPEBHUX JIEPEBSIHHBIX MPEAMETOB, €CJIM U3BECTHO, YTO yAeIbHas
akTUBHOCTH M30Tona C* y Hux cocrapiser 3/5 yienbHOM aKTMBHOCTH 3TOrO M30TOINA B
TOIBKO YTO CPYOTEHHBIX AepeBbsx. Ilepuon nomypacnana sauep C1* pasen 5570 ner.

5. MapmpyTHbiii aBTOOyC pacxoayeT 3a AeHb 60 kr 6eH3nHa. CKOJIBKO KyOOMETpOB Tasza

BBIJICIIIET OH B TOpoJe, 3arps3Hss cpeny? [lmoTHocTs 3TOTO raza npu temmeparype 0°C

paBaa 0,002 «kr/m3. Kakue cmocoObl 3amuthl  aTMOC(EPHOTO  BO3yXa OT

3arpsi3HeHus: BLIOpOcaMu aBTOTPAHCIIOPTa Bbl MOKETE Ha3BaTh?

Pa3paboraiite crioco6 onpeaeneHus BIaKHOCTU 3eMITU U3NYECKUMU METOJAMH.

7. Axagemuk B. B. lllynelkun OTKppI HMHTEpPECHOE  sIBIIGHHE: HA  Oepery Mops
PE3UHOBBII Iap-30H, MPUOIMKEHHBIN K XY, BHI3BIBACT CHIIbHYIO OOJIb B YX€, €CITU T/e-
To B Mope Oymyer mTopM. YUem oObsicHseTcs 5To sBienue? Kakoe mpakTuieckoe
3HAQYE€HHE OHO MOKET UMETh?

3

o

Kpurepun onenkn:

-JIEMOHCTPUPYIOTCS IITyOOKHE 3HAHHsI TEOPETUYECKOTO MaTepHasa U yMEHHE UX
5 IIPUMEHSTD;

«OTJIMYHOY» | - TMOCIIEA0BATENBHOE, IPAaBUIIBHOE BHITIOJIHEHHE BCEX 3a/laHU;

-yMeHHe 000CHOBAHHO M3JIaraTh CBOU MBICIIH, JIEJIaTh HEOOXOIMMbIE BBHIBOIBL.

~-AECMOHCTPUPYIOTCA FJ'Iy6OKI/IC SHAaHUA TCOPCTUICCKOTO MaTCpHralia U YMCHHUEC UX
NPUMCHSITD,
- HOCJICAOBATCIIBHOC, ITPABUJIBHOC BBITIOJIHCHUC BCCX 3aI[aHPII>i;

4
«XOpoHIo»




-BO3MOXHBI CIWMHWUYHBIC OIJ_II/I6KI/I, HCIIPABJIICMBIC CaMUM CTYACHTOM IIOCJIC
3aMCYaHUs MMPCIIogaBaTCIIAd;
-YMCHUC 000CHOBAHHO H3JIaraTh CBOU MBICJIY, OCIAaTh HGOGXOHI/IMHC BBIBO/JBI.

-HEMOJIHOE TEOPETHYECKOe 00OCHOBaHME, TPEOYOIIee HABOISAIIMX BOIPOCOB

3
MIpPEro/1aBaTe’is;
«YIOBJIETBOD .
-BBITIOJIHEHUE 3a/IaHUM MPU TIOACKA3KE MPETOIaBaTeIs;
UTEILHO)

- 3aTpyAHEHUs B GOPMYIMPOBKE BHIBOJIOB.

2 - HEMpPaBWJIbHAs OLCHKA MTPEUI0KEHHON CUTYALINU;
«HEYJIOBJIETB | -OTCYTCTBUE TCOPETHUECKOTO OOOCHOBAHUS BBIITOJIHCHUS 33 TaHUH.
OPUTEIBHO

KommnuiekT 3aanuii 1Jis1 KOHTPOJIbHON padoThI
0 TUCUUIUIMHE « Dusukay

Tema «3aKkoHBI COXpaHEHUSI B MEXaHUKE)
Bapmuant 1

1. Opsopoansiii quck paaumycom 0,2 M m Becom 50 H Bpamaercss BOKpyr OCH, MPOXOISAIICH
4yepe3 ero MEeHTP. 3aBUCUMOCTh YIIIOBOW CKOPOCTH BpallleHUs JUCKa OT BPEMEHH 3aJacTCs
ypaBHenueM (t) = A+Bt, rnme B=8 pam/c’. HaiiTh BenmMumHy KacaTelIbHOH CHIIBI,
MIPUJIOKEHHOH K 0001y mucka. TpeHneM npeHeopeys.

2. Kamens 6pomren co ckopocThio 15 M/c mox yrmom 60° x ropmsonty. HaiiTn kKnHETHYECKYIO,
MMOTEHIIMAJIBLHYI0 W TIOJIHYIO DHEprud KamHs depe3 | ¢ mocne Haudaja JIBHOKeHUs. Macca
kamus 0,2 xr.

3. B map maccoit 700 r, BUCSTIIUI HA JIETKOM CTEpXHE, MomnagaeT mysst maccoit 10 r, meTsmas
ropu3oHTaNbHO. [yns 3acTpeBaeT B mape, nocie 4ero OH MoJHUMAaeTcsl Ha BbIcOTy 20 ¢M OT
CBOET0 HAayaJbHOTO MoJiokeHus. Haliaure ckopocTh mysnu.

Tema «I"a30Bbie 3aKk0HBI. OCHOBBI TEPMOAMHAMUKU»
Bapuanr 1
1. Tlepexon raza u3 cocTtosiHus A B COCTOsIHHE B coBepIimaeTcst pa3iM4HbIMU CIIOCO0aMu: a, B,

¢, d. B kakom ciydae paboTa raza MakCUMaJIbHA?
1)a 2)B N a
3)c 4)d B
5) Ilpu Bcex crocobax oMHAKOBA.
2. B 3akpeIToM cocyne Haxoautcs macca 20 r azota u 32 d ¢
r kucinopoaa. Cmech oxnagumd Ha 28 K. Onpenenuts o
KOJIMYECTBO  TEIUIOThl, HM3MEHEHHE BHYTPEHHEH RV,

SHEpruu u paboTy rasa.
3. VYkaxure Tra3, U3 HUXKE IMEPEYUCICHHBIX, MOJISIpHAs TEIMIOEMKOCTh KOTOpPOrO paBHA
3
C,=—-R.
2

Vi

1) He 2) Hz 3) CO2 4) O2 5) H20
4. OnpenenuTb CPEAHIO JUIMHY CBOOOJHOrO Mpobera MOJEKyN KHCIOpOJa, HaXOJsIIerocs B
cocyjie eMKocThIo 2 11 ipu Temrneparype 27°C u nasnenun 100xI1a? DddekTuBHBIA qUaMeTp
MOJIEKYJIBI KHCII0poia paBeH 2,9-1070 m.

Tema «Pacuer nieneit NoCTOSIHHOTO TOKa» R, ,
Bapuanr 1

R
1. PaCCqI/ITaTL TOKH B BCTBAX LICIIHU, €CIIHU €1
B,e&2=5B,Ri=30M R2=10M, Rz =

11
\‘

|
N




Owm. BHyTpeHHUM COMIPOTHBIIEHUEM HCTOYHUKOB IIPEHEOPEYb.

Kakyio paboTy HEOOXOAMMO COBEpIIMTb, uTOObI mepeHectd 3apsan 3-10% Kin wus
OCCKOHEYHOCTH B TOYKY, HAaXOJIIyIOCS Ha pacctosHur 90 c¢cM OT HOBEpXHOCTH cepsbl
pamuycom 10 cM, eciii MOBEpXHOCTHAS TUIOTHOCTH 3apsiga 2-10°

® Kn/m?. Rﬂ
Onpenenuth TOKU B BeTBsX 1end, eciid E1 = E; =30 B u Ry = 3
R2=10wm; Rs3=4 Om; R4 =2 Om; Rs =3 Owm. E R

Tema «Konebanust 1 BOJIHBI, ONITUKA» E, 2
Bapuanr 1 —’@'—D"
Vronm Mexdy CHeKTpaMH BTOPBIX TOpSAKOB paseH 36°.
Onpenenuth AIUHY BOJHBI CBETA, MaJAIOUIET0 HA AU(PAKIMOHHYIO PEUIETKY ¢ nepuoaoMm 4
MKM.
JIyd cBeTa U3 BO3MyXa MajaeT Ha MIOCKOMApamIenbHy0 miacTuny moj yriaom 60°. Tommumaa
mactuHbl 4,2 cM. Uemy paBeH mokas3aTenb NPEIOMIIEHHs CTEKJIa, €CIIM IPH BBIXOJE U3
IIJJACTUHBI JTyd CMECTHIICA Ha 2,5 cMm?
Ha xakoM paccTossHUM OT JHMH3BI HYXHO IIOMECTHTh IpEIMET, YTOObl MOJIYYUTh
n3o0paxkeHue, B 4 paza OoJbllie mpeaMera, onTudeckas cuia JuH3bel 2,5 nntp. [loctpouts
n300pakeHUe peIMeTa.
Cua TOKa B LemM M3MeHsieTcss mo 3akoHy I = 8,5 sin (314t + 0,651). Omnpenenute
NEUCTBYIOIIEE 3HAUECHHE CUJIbI TOKA, €r0 HadyalbHYyI0 a3y U 4acTtoTy. YeMy OyeT paBeH TOK
B nenu npu t = 0,08 c.
[louemy 3ByKOBBIE BOJIHBI MOTYT OrM0aTh Takoe IpPENATCTBHE, KaK PACKPBITBIA 30HT, a
CBETOBBIE BOJIHBI HE MOTYT?

Kputepun oueHku
- OLIEHKAa «OTJINYHO» BBICTABJISETCS CTYICHTY, €CIU MPaBUJIBHO pEUICHBI BCE
3a/1auu;
- OLICHKA «XOPOUIO» - €CJIM CTYIECHT PELINII ¥4 BCEX 3a/1aHMUI;
- OLICHKA «YAOBJIETBOPUTEIBLHOY - €CJIM CTYACHT PEILN 2 BCETO 3aJaHUs;
- OLIEHKA «HEYJIOBJIETBOPUTEIBHO» - €CIIM CTYACHT PEUIW MEHbIE MOJOBUHbI
BCETO 3a/IaHusl.



7.4. Meroauueckue MaTepHalibl, OMPEIESISAIONIME MPOLEeAypbl OIEHUBAHMS 3HAHWUNU, YMEHUH,
HaBBIKOB U (KJIM) OIbITA JAESITEIbHOCTH

TexHoaorn4yeckas KaprTa

Hucnummmaa  dusmka
Kypc 1 cemectp Il rpynma BKP - 11

TpynoeMKoCTh IMCHUIUIMHBL: BCEIO ayIUTOPHBIX — 18 4.,

mpakTuy. — 18 4.,

MakcumanbHOE KOJIMYECTBO OAJIIIOB 32 pabOTy B T€UEHHE CeMecTpa: 100 6anioB
Urorossiii koHTpOJIb (3aueT): (0 GamsioB
Ne KonTpoaupyemsie KoanuecTBo MakcuMajibHOe Cpox
n/n MEpONpPHUATUA MeponpuATHii/6a KOJINYeCTBO NpeIoCcTaBJICHUA
JLIBI 0asJ10B
OcHoBHOI 010K

1. | KonrponpHas pabora 2/25 50
2. BricTymuienus Ha

MPAKTUYCCKUX 3aHATUAX _ 40

(moKJIa I, OTBETHI HA BOTIPOCHI,

JIOTIOTHEHHS. . .)

Bcero 90

BJjok 6onycoB

3. OTCyTCTBHE ITPOITYCKOB 1/2 2

(IpaKTUIECKIX 3aHATHI)
4, AxTuBHas paboTa Ha 3aHATHIX o 0,2-0,3 0. 3a 4

3aHATHE

5. CBoeBpeMEHHOE BBITIOJTHEHIE - 4

3a4aHUI

Bcero 10

JlonoHUTEILHBIH 0JI0K
6. | 3auer | 0
Hroro 100
Cucrema mrpagos
IMoka3zare/b Basibl

Onoznanue (aBa u 6ojee) -2
He roToB K IpakTHYECKOMY 3aHSTHIO -3
Hapymenne quCyIuInHbI -2
[Ipomycku mpakTHYeCKUX 3aHATHIA Oe3 1
YBaXHUTEIbHBIX IPUYWH (32 OTHO 3aHSITHE)
He cBoeBpeMeHHOE BHIIOIHEHUE 33 JaHUS -2
Hapymmenne TexHiku 6€300aCHOCTH -1

ITpu nepecnaye sx3aMeHa (3ayeTa) U3 peHTUHIOBOro Oajlia CTYJEHTa BBIYUTAETCS:
- TiepBast nepecaaya — 5 6amoB
- BTOpas nepecnada — 10 6amnos

TexHoJI0OrH4YecKkas Kapra
Hucuunnuna Qusnka
Kypc 1 cemectp Il rpynma BKP - 21
Tpyn0eMKOCTh TUCIMITIMHBL: BCETO ayAUTOPHBIX — 38 .,
npakTuy. — 38 4.,
MakcuMaabHOE KOJMYECTBO OaIOB 3a paboTy B TEUEHUE CEMECTpa:
HroroBsiif KOHTpOJb (9Kk3ameH): 20 6amioB

80 GamioB




Ne KonTpoaupyembie KosanyectBo MakcumMajibHOe Cpox
n/n MepONpPUATHA MeponpuATHii/6a KOJINYeCTBO NPeI0CTaBJICHUA
JLJIBI 0a/10B
OcHoBHOI 010K

1. CobecenoBanue o 215 30

JJNEKTPOMArHETHU3MY M ONTHKE
2. | KouTponbHas pabora 2/15 30
3. BricTymuienus Ha

MPaKTUYCCKUX 3aHATUAX _ 10

(mokJap1, OTBETHI HA BOMPOCHI,

JIOTIOTHEHHSI. . .)

Bcero 70

BJjok 6onycoB

4. OTcyTcTBHE MPOITYCKOB 1/2 2

(IpaKTUYEeCKUX 3aHATHH)
5. AxTuBHas paboTa Ha 3aHATHSIX o 0,2-0,3 0. 3a 4

3aHATUEC

6. CBoeBpeMEHHOE BBHITIOITHEHHE - 4

3a1aHUI

Bcero 10

JlonoTHUTEILHBIH 0JI0K
7. | Dxzamen | 20
Hroro 100
Cucrema mrpagon
Iloka3zareib Bajibl

Onoznanue (1Ba 1 6ojee) -2
He rotoB k mpakTHuecKoMy 3aHSITHIO -3
Hapymmenne nuciumiyHel -2
[Iporycku MpakTHYeCKUX 3aHATHNA 0e3 1
YBaXXHUTEIbHBIX IPUUMH (32 OTHO 3aHSITHE)
He cBoeBpeMeHHOE BBITIOJTHEHHE 3aJaHHS -2
Hapymienne TexHuky 6€30mMacHOCTH -1

[Ipu nepecnaye sk3ameHa (3a4era) U3 peUTUHIOBOTO Oajuia CTYyJICHTAa BHIYMTACTCS:
- mepBas nepecaada — 5 6amioB
- BTOpas nepecaava — 10 6amios

8. YAEBHO-METOJUYECKOE U ”TH®OPMALIMOHHOE OBECIIEYEHUE
TUCHUILIMHBI (MOJTYJIS)

a) OcHOBHas JIUTEpaTYypAa:

1. Obmas ¢usuka (s OakanaBpoB): yueOHoe mocobme / UeproB A.I'., BopoOnes
A.A.N3n-Bo: KuoPyc, 2017 1., 800 c. https://www.book.ru/book/922169

2. ®usuka. Kpatkuit kypc : yue6Hoe nocobue / T.U. TpopumoBa. — Mocksa : KuoPyc,
2017. — 271 ¢ — Jna  OGakamaBpoB. — ISBN  978-5-406- 02576-5.
https://www.book.ru/book/922169

3. Obmas ¢uzuka : yuebHoe nocobue / A.A. Bopo6ses, B.M. Xpomos, A.I'. Uepros,
E.®. Makapos, P.II. O3epoB. — Mocksa : KuoPyc, 2016. — 800 c¢. — [Ina GakanaBpoB. —
ISBN 978-5-406-01778-https://www.book.ru/book/922169

4. OcHoBbl ¢u3uku. BoyHOBas M KBaHTOBasg ONTHKa : ydeOHoe mocobue / T.WU.
TpodumoBa. — Mocka : KuoPyc, 2016. — 215 c¢. — ISBN 978-5-406- 01195-9.
https://www.book.ru/book/922169



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

5. OcHoBbl (u3uku. Mexanuka : yuebnoe mocodbue / T.W. TpopumoBa. — Mocksa :
KuoPyc, 2016. — 220 c. — ISBN 978-5-406-01192-8. https://www.book.ru/book/922169

6. OcHoBbl (hu3uku. Monekynsipaas ¢pusuka. Tepmoaunamuka : yaeonoe nmocodue / T.H.
TpopumoBa. — MockBa : KunoPyc, 2016. — 180 c¢. — ISBN 978- 5-406-01193-5.
https://www.book.ru/book/922169

7. OcHOBBI (GU3HMKH. DJeKTpoanHamMuka : ydeOHoe mocoome / T.M. Tpodpumoma. —
Mocksa : KsoPye, 2016. — 270 c¢. — ISBN 978-5-406- 01194-2.
https://www.book.ru/book/922169

8. OcHOBBI (U3UKU. ATOM, aTOMHOE SIZIPO M DJIEMEHTApHBIE YaCTHIIBI : ydeOHOe TocoOue
/ T.N. TpopumoBa. — Mocksa : KuoPyc, 2015. — 216 c. — ISBN 978-5-406-04102-4.
https://www.book.ru/book/922169

9. Obmas ¢usuka. Coopuuk 3amau : yueOnuk / W.I1. Ilankapun, A.I1. Kupssnos, C.H.
Kyb6apes, C.M. PazunoBa. — Mocksa : KnoPyc, 2015. — 304 c¢. — ISBN 978-5-406-03937-3.
https://www.book.ru/book/922169

10. OcHoBbl (pu3uku. BomHoBast u kBantoBas ontuka : yueoOHuk / T.U. TpohumoBa. —
MockBa : KuoPyc, 2015. — 224 c¢. — ISBN 978-5-406- 04052-2.
https://www.book.ru/book/922169

11. Tpodumona, T.U. Kypc ¢usuku: Pek. M-Bom oOpazoBanusi PO B kauectBe yueO.
1oco0. 1715 HHKeHepHO-TexH. crell. By30B / T. Y. Tpodumosa. - 14 u3z. ; crep. - M: Akagemus ,
2007. - 560 c.: puc. - (Bsicor. mpod. odbpazosanue). - ISBN 978-5-7695-3936-7: 299-00.

12. Cagenbes, U.B. Kypc o6mieit pusuku: [B 5-tu 1.]. T. 1. Mexanuka : yue0. nocodue /
N. B. CaBenbes. - 5-¢ uzn. ; uchp. - CII6.; M.; Kpacaonap : Jlanp, 2011. - 352 c. : ui. - (Yue0.
s By30B. Crrert. ymt.). - ISBN 978-5-8114-1206-8 (O6mmit); 978-5-8114-1207-5 (T.1) : 480-
04.

13. CaBenwes, 1.B. Kypc obmieit pusuku: [B 5-u T.]. T. 2. DnekTpudecTBO U MarHeTU3m
: yueb. mocobue / M. B. CaBenbeB. - 5-¢ u3. ; ucnp. - CII6.; M.; Kpacunonap : Jlans, 2011. - 352
c. : wi - (Yueb. mua By3oB. Cnern. nuT.). - ISBN 978-5-8114-1206-8 (OO6uruit); 978-5-8114-
1208-2 (T.2) : 480-04 .

14. CaenbeB, N.B. Kypc obmeii ¢usuku: [B 5-tu T.]. T. 3. MonekynspHas ¢usznka u
tepmoauHamuka / 1. B. CaBenbeB. - 5-¢ u3. ; ucnp. - CI16.; M.; KpacHonap : Jlans, 2011. - 224
c. : wi - (Yueb. gua By3oB. Cnern. nuT.). - ISBN 978-5-8114-1206-8 (OO6uruii); 978-5-8114-
1209-9 (T.3) : 480-04.

15. CasenweB, U.B. Kypc o6meit ¢usuku: [B 5-tu T.]. T. 4. Bonnsl. Ontuka : y4e0.
nocobue / 1. B. CaBenwes. - 5-¢ u3n. ; ucnp. - CII6.; M.; Kpacunonap : Jlanp, 2011. - 256 c. : un.
- (Yueb. nns By3oB. Crerr. yir.). - ISBN 978-5-8114-1206-8 (O6muii); 978-5-8114-1210-5 (T.4)
: 480-04.

16. CaBenweB, U.B. Kypc o6mieit ¢pusuku: [B 5-tu 1.]. T. 5. KBanroBas ontuka. AToMHas
¢uzuka. duzuka TBepAoro Tena. dusnka aTOMHOTO fAApa W AIEMEHTAPHBIX YacTHUI[ : yueO.
nocobue / 1. B. CaBenwes. - 5-¢ u3n. ; ucnp. - CII6.; M.; Kpacuonap : Jlanb, 2011. - 384 c. : u.
- (YueO. ans By3oB. Crerl. mut.). - ISBN 978-5-8114-1206-8 (O0mmii); 978-5-8114-1211-2 (T.5)
: 480-04.

17. Tlunckuit A.A., SBopckuii B.M. OcnoBbl ¢uzuku: YuebHuk. B 2 1. Tom 1.
Mexanuka. MonekyispHas ¢usuka. DnektpoanHamuka / [luHckuit A.A., SBopckuit b.M.
UsnarensctBo: PUSMATIINUT, 2011 r. http://www.knigafund.ru/books/115996

18. TIunckuit A.A., SBopckuii B.M. OcnoBbl ¢uzuku: Yuebnuk. B 2 1. Tom 2.
Konebanus u BonHbl. KBantoBas ¢usuka. Ousmka sapa u dieMeHTapHbIX yacTull. [IuHCKuMit
AA., SBopckun b.M. N3 parenscTBO: OU3SMATIIAT, 2011 T.
http://www.knigafund.ru/books/115997

19. Cagsenbes, 1.B. COopuuk BompocoB u 3anad no odbmieit ¢usuxe : Jorn. HMC mno
¢u3uke M-Ba obOpa3zoBanus U Hayk P® B kauectBe yuel. Moco0. Ui CTYIEHTOB BY30B,
oOyyaromuxcss o HampasieHusM 510000 "EcrectBennble Hayku u Matemaruka', 540000
"Ilegarornueckue Hayku'", 550000 "Texuudeckue Hayku" / . B. CaBenbeB. - 4-¢ u3n. - M. :
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Jlanb, 2007. - 288 c. - (Knaccuueckue 3a1aqyHuKu U nmpakTukymsl). - ISBN 978-5-8114-0638-8 :
220-00, 218-00.

20. Uponos, N.E. 3amaun no obmeit ¢pusuke: Pexk. HMC no ¢puzuke M-Ba oOpazoBanus u
Hayku P® B xauectBe y4el. Moco0. s CTYA. BY30B, ... IO €CTECTBCHHOHAYYHBIM, M€, M TEXH.
HanpasiienusM u cren. / U. E. Upomos. - 12 m3a. ; crep. - CII6.: Jlans, 2007. - 416 c.: puc. -
(Kimaccuu. 3ajauHuky U IpakTUKyMBbl. Y4eO. st By3oB. Crerr. mut.). - ISBN 978-5-8114-0319-
6: 248-00.

21. Bonbkenmreiin, B.C. COopHuk 3amad 1mo oOmeMmy Kypcy (QHU3UKd: Ui CTYACHTOB
TexHndeckux By30B / B. C. BonbkeHmTelH. - 3-¢ u3f. ; ucnp., gom. - CII6. : Kamwkubii Mup,
2004. - 328 c. - ISBN 5-86457-2357-7 : 129-50.

22. 3amaynuk 1o ¢usuke ABTopsl: bemommnenxwit C.H., EpkoBuu O.C., KazakoBiesa

B.A,, [[BennHckas T.C. N3 parenscTBO: OU3SMATIIAT, 2010 T.
http://www.knigafund.ru/books/107079 23. ®wusuka. COopuuk 3amau ApTopsl: KoHIpaThe
A.C., V3aua B.M. W3 narenscTBo: OU3MATIINT, 2011 T.

http://www.knigafund.ru/books/107065

0) JonosiHuTe/IbHASA JIUTEPATYpa:

1. Kypc obmeti ¢usuku. OcHoBbl pu3uku. B 2 1. T. 1. Mexanuka. DIeKTpUIeCcTBO U
marHetu3Mm. KoneGanust u BosiHbl. BomHoBasi onrtuka: yueOHuk. ABTOpel: Kuarcem A.C.,
JloxmmH I'P., OnpxoB O.A. H3naTensCcTBo: OU3MATIINT, 2007 T.
http://www.knigafund.ru/books/106334

2. Kypc obme#t ¢uszuku. OcuoBbl ¢usuku. B 2 1. T. II. KBantoBas u crarucruueckas
¢uzuka. Tepmonnnamuka: yueOHuK. ABTopbl: benonyukun B.E., 3aukun JI.A., Hunentok F0.M.
Usparensctso: PUSMATIINUT, 2007 r. http://www.knigafund.ru/books/106335

3. ®msuka. B Tabnunax u popmynax : yaebnoe mocodue / T.U. Tpopumoa. — Mocksa :
KnaoPyc, 2017. — 447 c¢. — Jlna OakamaBpoB. — ISBN 978-5-406- 05548-9.
https://www.book.ru/book/922169

4. ®usuka: Teopus, pelIeHHe 3amaadv, JeKCUKOH : cnpaBounuk / T.U. TpopumoBa. —
MockBa : KunoPyc, 2016. — 315 c¢. — CIIO. — ISBN 978-5- 406-00993-2.
https://www.book.ru/book/922169

5. Kypc ¢msuku ¢ nmpumepamu pemieHus 3aaad B 2-x Tomax. Tom 1 : yueOnuk / T.W.
Tpodumona, A.B. ®upcoB. — Mocksa : KnoPyc, 2015. — 586 ¢. — ISBN 978-5-406-03800-0.
https://www.book.ru/book/922169

6. Kypc ¢usuku ¢ npumepamu pemieHus 3agad B 2-X Tomax. Tom 2 : yueOnuk / T.U.
Tpodumona, A.B. ®upcoB. — Mocksa : KnoPyc, 2015. — 378 ¢. — ISBN 978-5-406-04428-5.
https://www.book.ru/book/922169

7. ®wuzuka. Bompocel — oTBerhl. 3amauum — pemeHus. Y. 5, 6. DIEKTpUYECTBO M
marHetu3sMm. ABtop: Tpybenkoa C.B. HWszmarensctBo: OUIMATIIUT, 2004 .
http://www.knigafund.ru/books/171896

8. ®msuka. Bompocel — orBeThl. 3amaun — pemenus. Y. 7, 8. KonebaHusi U BOJHBI.
I'eomerpuueckas u BonHoBas ontuka. ABTop: TpyOernkoa C.B. U3narensctBo: PUSMATIIUT,
2005 r. http://www.knigafund.ru/books/171895

B) Ilepeyenr pecypcoB  HHGOPMANMOHHO-TEICKOMMYHHUKAIIMOHHONW  CeTH
«HTepHET», HEOOXOAMMBII VISl 0CBOCHUS U CIHILINHBI

1  DnexrtponHHas OuOIHOTEKa «ACTpaxXxaHCKUN TOCYHapCTBEHHBIM YHHBEPCHUTET»
coOcTBeHHOM reHepanuu Ha 1iargopme OBC «OnekTpoHHbld UYUMTanbHbIM 3a1 —
bubmoTex». https://biblio.asu.edu.ru .

2 DnektpoHHO-OmOmuoteunas cucremMa (OBC) OO0  «llomurexpecype»
«KoHcynbTaHT cTyaeHTa». MHoronpouibHbI 00pa3oBaTenbHbIil pecypc «KoHCynpTaHT
CTYICHTa» SIBISETCS DIEKTPOHHON OMOIMOTEYHON CHUCTEMOM, MPEeIOCTaBISIONIEH TOCTYI
yepe3 cerTb MHTepHeT K YydeOHOUW InuTeparype U JOMOJHUTEIBHBIM MaTepuaiam,
MPUOOPETEHHBIM HAa OCHOBAHUU MPSMBIX JIOTOBOPOB ¢ TMpaBoobnamarensmu. Karamor B
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HacTosIIee BpeMs coaep kUt okosio 15000 HanmeHoBanuit. Www.studentlibrary.ru.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBbI
MOAYJIA)

Heo0xoanMoe MaTepualibHO-TEXHUUECKOE 00ecrieueHre JUCIUIUTMHBI TIPEoaraer:

e Hajmuuue OMOIMOTEedHOro (HOHIA NUTEpaTyphl (AIEKTPOHHBIE YUYEOHUKH, ydeOHBIC
mocoowus,);

® HaJMYUE KOMIBIOTEPHBIX KJIACCOB;

® HaJIM4YUE JIOCTYITHOTO JUIS CTy/IeHTa BbIXoAa B VIHTEpHeT;

[Ipu HeoOxomumocTu pabouasi MporpaMMma JUCHUIUIMHBL (MOIYJsSI) MOXET OBITh
ajanTUpoBaHa s oOecredeHuss 0O0pa30BaTENbHOIO Ipollecca MHBATMIOB M JMI C
OTpaHMYEHHBIMU BO3MOXHOCTSMH 370POBbsl, B TOM YHCIE JJIs JUCTAaHIIMOHHOTO oOyueHus. s
9TOro TpedyeTcsl 3asBI€HUE CTYAEHTa (€ro 3aKOHHOTO TMPEACTAaBUTENS) U 3aKII0YEHHE
ncuxosoro-mMeauko-nenarornyeckoi komrcenu (IIMIIK).


http://www.studentlibrary.ru/
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