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1. HEJIN U 3AJAYN OCBOEHUSA JUCHUIIJIMHBI (MOAYJIS)

1.1. HeasiMmu ocBOeHHUS TMCHUILIMHBI (MOaYJis) «DPuU3uKay» ABIAIOTCS (OPMHUPOBAHUE Y
CTYAECHTOB OCHOB JIOCTaTOYHO IIMPOKOHW TEOPETHYECKOM IOArOTOBKM B 00NacTH (U3UKH;
[IO3HAKOMUTb MX C Haubolee BaXXKHBIMM OSKCIEPUMEHTAIBHBIMU M  TEOPETUUYECKUMU
pe3yibTaTaMu

1.2. 3agaum ocCBOeHHS JMCHUILVIMHBI (MOXYJIsl): TO3HAKOMUTH CTYACHTOB C
COBPEMEHHOW (PU3NYECKONW KapTUHOW MHpa M METOJIaMHU IKCIEPHUMEHTAIHHOTO HCCIICTOBAHUS
(GU3HYECKUX SBJICHUN M TPOIECCOB; CHOPMHUPOBATh Yy CTYICHTOB HAYYHOT'O MBIIUICHUS M
MOHWMAHUS TPAHUI] MPUMEHUMOCTH PAa3JIMYHBIX (DU3MYECKUX MOHSATHHA, 3aKOHOB, TCOPHH U
YMEHHSI OIIEHUTh CTENEHb JOCTOBEPHOCTHU PE3YJIbTATOB, IMOJYYEHHBIX C IOMOIIBIO
OKCIIEPUMEHTAIBHBIX WM TEOPETUYCCKHX METOJOB HCCIEAOBAHUN; OOYYHTH TEOPETUUCCKUM
MeToJaM aHanu3a (U3MYECKUX SBICHHUI, TpaMOTHOMY IMpUMe- HEHHUIO [OJIOKEHUMN
dbyHIaMeHTaIbHON (PU3UKH K HAYYHOMY aHAJIN3Y KOHKPETHOM CUTYaIUH.

2. MECTO JUCIUIIJIMHBI (MOAYJIs1) B CTPYKTYPE OIIOII

2.1. YueOHas aucuuiimHa (MoayJb) «Du3uka» OTHOCUTCS K 4YacTH, GOpMUPYEMOi
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHONICHUN U ocBamBaeTcs B 1-3 cemectpe(ax).

Kypc «®Dusmuka» 3HAaKOMHUT CTYIEHTOB ¢ (DU3MYECKMMH CBOHCTBAMH M OCOOCHHOCTSIMHU
MOBEJICHUSI HOCUTENIEH 3apsiia B HHU3KOPAa3MEPHBIX CTPYKTypaxX, HPOAEMOHCTPUPOBATH
MOCNIEAHUE TOCTUXKEHUS M OTKPBITHUSI B 3TOM 00JAaCTH, TEXHOJIOTUIO MOTYYCHHS] U MPUMEHEHUS
MOJIYITPOBOTHUKOBBIX HHU3KOPA3MEPHBIX CTPYKTYpP, UX SHEPTeTUUECKHUI CIEKTp, TPAHCIIOPTHHIC
CBOMCTBA, MPAKTUYECKOE UCIIOIb30BAHUE.

2.2, Jlas wu3ydyeHWsi [JAHHOW Y4eOHOHl JUCHUIUIMHBI (MOXYJIfA) HEOOXOIAUMBI
cJeAyolue 3HAHUSI, YMEHHsl, HABbIKH, (pJopMHUpYyeMble NPeAIICCTBYIOIIMMHU Yy4eOHbIMH
AMCUMUIIIMHAMH (MOAYJISIMH):

— [IKONbHBIN KypC PU3UKH

3HaHMsA: QU3MKU B Ipeesiax IporpaMMBbl CpeHEN IMIKOJIbl (KaK MUHUMYM — Ha 6a30BOM
YPOBHE); pa3lieJIOB MaTEeMaTUKH, MPEAyCMOTPEHHbIE MPOrPaMMOW CpPEAHEH IIKOJIbl H
YHUBEPCUTETA; OCHOBHBIC TIOJIOKEHHS APYTMX €CTECTBEHHBIX HAyK B MpeJeiax MpOorpaMMbl
cpenHel MKoJbl (Kak MUHUMYM — Ha 0a30BOM YPOBHE)

Ymenusi: pemath 3a7auu 1o (GU3MKe B paMKax IIKOJIHHOM MPOrpaMMbl, OCYIIECTBIISITh
npeoOpa3oBaHus MAaTEMATHUECKUX BBIPAXKECHUN, IPOBOAUTH MATEMATHUECKHE BEIUMCIICHUS

HaBpIku: TpUMEHEHHUS 3aKOHOB (DM3UKH K KOHKPETHBIM MPAKTHUUYECKHUM CHUTYaIlUsM,
BBITIOJIHEHMSI IOSICHUTENIBHOTO PUCYHKA K 3ajauaM, aHaJ1u3a MOCTaBJICHHOM 3a/1a4H.

2.3. Mocaeaywomue ydeOHble IUCHUIIMHBI (MOAYJHM) W (M) NPAKTUKH, JIs
KOTOPbIX He00XOAUMBbI 3HAHUSI, YMEHHsSl, HABBIKH, (popMHpyeMble JAHHOWH Yy4eOHOM
AUCHHUIJIMHOM (MOayJIeM):

Huctunnuaa «®u3ukay npenHasHaveHa JIs 03HAKOMJICHHUSI CTYJCHTOB C COBPEMEHHOM
buznyecKoil KapTUHOW MHpa, MPUOOPETEHHS HABBIKOB AKCIEPUMEHTAIHHOTO HCCIIEIOBAHUS
(GUBUYECKUX SIBJICHUH M MPOIECCOB, M3YUYCHHS] TEOPETHUYECKUX METOJIOB aHaIM3a (PU3UIECKUX
SBIIEHUH, OOYyYeHUsS TPaAMOTHOMY MPUMEHEHHUIO TMOJOXKEHUH (yHIaMEHTANbHOH (QHU3UKU K
HAay4YHOMY aHAJIM3y CUTYyaIui, C KOTOPBIMU WHXEHEPY MPUXOIUTCS CTATKHUBATHCS MPU CO3JIaHUHN
HOBOW TE€XHHMKH M TEXHOJOTHH, a Tak)Ke BHIPAOOTKH Yy CTYJACHTOB OCHOB €CTECTBEHHOHAYYHOTO
MHPOBO33PEHHUS U O3HAKOMJICHHSI C HICTOPUEHN Pa3BUTUS (PU3UKH M OCHOBHBIX €€ OTKPBITHIA.



B pesynbTaTe ocBOCHHS AUCHHUILIMHBI «DU3MKa» CTYAEHT JOJKCH U3YYHUTh (DU3HYECKUE
SIBIICHUS W 3aKOHBI (PU3UKH, TPAHUIIBI HX TPUMEHUMOCTH, IPUMCHCHHE 3aKOHOB B Ba)KHEHIIIMX
MPAKTUYECKHUX MPUIOKCHHSIX; ITO3HAKOMUTHCS ¢ OCHOBHBIMH (DU3MYECKUMU BEITMYMHAMH, 3HATH
UX OIpEIeJICHHE, CMBICI, CHOCOOBI W EIUHHUIBI WX HW3MEPEHHs; NPEICTaBIATh cebe
dbyHIaMeHTallbHbIE (U3MYECKUE ONBITHI U WX POJIb B Pa3BUTUM HAYKHW; 3HATh HA3HAUCHHE W
MPUHIIMAITBI ISHCTBUS BAKHEHIINX (PU3NISCKUX IPHOOPOB.

Kpome ToOro, cTymeHT MAOKEH NPHOOPECTH HaBBIKM pabOThl € mpubopamMu H
000py/I0BaHWEM COBPEMEHHOM (H3NYeCKOM 1a00paTOPHU; HABBIKKA HUCIOJIb30BAHUS PA3TMYHBIX
METOJUK (PU3NICCKUX H3MEPEHUH U O00pabOTKU SKCICPUMEHTAIBHBIX JTaHHBIX; HABBIKH
MPOBEJICHUS aJCKBAaTHOTO (IU3MYECKOTO M MAaTeMAaTUYCCKOrO MOJCIUPOBAHUSA, a TaKKe
NPUMEHEHHUS METOJOB  (PM3MKOMATEeMAaTHYECKOTO aHall3a K PEIICHUI0 KOHKPETHBIX
€CTECTBCHHOHAYYHBIX U TEXHUYECCKHUX ITPOOJIEM.

[Ipenmonaraercsa, 4Yro OakajaBp [OJDKEH TMOHMMATh M HCIOJh30BaTh B CBOCHU
MPAKTUYECKON JIEATEIBHOCTH 0a30Bble KOHICHIIMM W METOMbI, Pa3BUThIE B COBPEMEHHOM
€CTECTBO3HAHUU.

B cBs3u ¢ 3TMM (u3MKa SABISIETCS OCHOBOW JIISl M3YYCHHS CICIYIOUIMX IUCIUTUINH
0a30BOM YaCTH:

-3KOJIOTHH;

-TEOPETUYCCKUX OCHOB IJICKTPOTCXHUKH;

- (pu3MYEeCKUE OCHOBBI DJICKTPOHHKH;

-MHKPO- ¥ HAHODJICKTPOHHUKA,

-CHJIOBAs 3JICKTPOHHUKA,

-3JICKTPUYCCKHUX MAIIIWH;

-0€30I1aCHOCTH JKH3HENEATEILHOCTH,

-METPOJIOTHS,

a TakXe 3HAYUTETbHOTO KOMMYEeCTBA TUCIIUIUINH BapUATUBHON YacTH U TUCIUIUIMH U KypCOB IO
BbIOODY

3. INTAHUPYEMBIE PE3YJIBTATbBI OBYYEHUS 1O JUCIUIIJIMHE (MO YJIIO)

ITporiecc ocBOEHUs TUCHMIUIMHBI (MOAYJsl) HampaBieH Ha (OPMHUPOBAHUE HIIEMEHTOB
cnenyromen(nx) komnereHuu(uit) B coorerctBuu ¢ ®I'OC BO u OIIOIT BO mo manHOMYy
HalpaBJIEHUIO TIOJTOTOBKH / CTIEUATIbHOCTH:

OIIK-1. Cnoco0eH NpUMEHSATh E€CTECTBEHHOHAYYHbIE M OOILEMHKEHEPHbIE 3HAHUA,
METO/Ibl MaTEMAaTUYEeCKOT0 aHaJIM3a U MOJICIMPOBAHMS B TPO(PECCUOHATILHOMN 1eATEIbHOCTH;



Taoauna 1. lekoMmno3unus pe3yjabTaroB 00y4eHust

Kon u [Inanupyemblie pe3yabTaTbl 00yYeHHUs O AUCITUTIIIUHE
Kon HaNMMEHOBAHHE (MomyI0)
WHJIUKATOpa
KOMICTEHIHH JOCTUKEHUS 3Hath (1) YMmets (2) Bnanets (3)
KOMITCTCHIIUU
OIIK-1 OIIK-1.1. HOIIK-1.1.1 NOIIK-1.2.1 NOIIK-1.3.1
Ucnonszyer ocHoBbl | OCHOBHBIE Ctpouts u Mertonmamu
BBICILIEH MaTeMaTuKu | pusmueckue aHaAJIM3UPOBATh TEOPETHUYECKOTO
B IIpo(heccCHOHANLHON | SBIICHUS U MaTeMaTU4YeCKHe | UCCIETOBAHUS
NesITeNIbHOCTH, MIPOLIECCHI, Ha MOJIEIH buznueckun
OCHOBBI (DU3UKH B KOTOPBIX OCHOBAHBI | (PU3NICCKUX SIBJICHUH H
npodeccnoHaNbHON | MPUHITUIIBI SBJICHUN U MPOILIECCOB,
NEeSITeIbHOCTH, JEHCTBUS OOBEKTOB | TIPOIIECCOB MIPH MOCTPOCHUS
OCHOBHBIE METO/IbI npoecCHOHANBHON | peleHnH MaTEeMaTUYECKHUX
MAaTeMaTUYeCKOro U | IeATEeIbHOCTH, TIPHUKITATHBIX U (PU3UYECKUX
(hbU3UIECKOTO o0JacTu 1 3amaq; MOIIK- Mojenei
MOJICTIMPOBAHMS TP | BO3MOYKHOCTH 1.2.2 Pematp peaTbHBIX
pelIeHnu 3a1a4 IPUMEHEHUS TUIIOBBIC 33JIa4H | CUCTEM,
npodeccnoHabHON | pU3MUECKHX 10 OCHOBHBIM penieHus
NEeSATEIbHOCTH, sddekroB; UOIIK- | paznenam buznueckux
TEXHOJIOTHH 1.1.2 busuku, 3ajJad;
3nopoBbecOepexenus | DyHIaMeHTaNbHBIE | UCTIOIB3YS HNOIIK-1.2.2
MIPY PEIICHUY 337a9 | TOHSTHS, 3aKOHBI M | METOIBI Hasikamu
npodeccroHanbHOi | Teopuu MaTEeMaTHYECKOTO | TPUMEHEHUS
JIESITETBHOCTH, KJIACCUYECKOU 1 aHaIN3a u 3HAHUH B
HOPMAaTUBHO- COBPEMEHHOI MOJICTTUPOBaHUS | 001acTu QU3HKU
MPaBOBYIO 0a3y npu | (PU3UKH, TPAHUIIBI JUI U3YYEHHUS
pelIeHnu 3a1a4 MPUMEHUMOCTH TPYTUX
MpopECCUOHAIIBHOW | OCHOBHBIX JUCITUTUTIH
NEeSATEIbHOCTH, buznuecKux
HACTOPUYECKOTO MoeIen
pa3BUTHUS
MaITuHOCTPOEHUS
MIPH pEIICHNUH 3314
npodecCuoHATBHON
NEeSATEbHOCTH.

OIIK-1.2. Ymeer
peuiath CTaHAapTHBIC
npodeCcCHOHATHHBIC
3aJ1auu ¢
MIPUMECHCHHEM
€CTECTBEHHOHAYYHBIX
1 OOIIEeHHKEHEPHBIX
3HAHUMH,
OCYILIECTBIISATh
TEOPETUYECKOE U
HKCIEPUMEHTAIHHOE




Kon u [TnanupyemMble pe3yabTaThl O0y4eHUS 10 JUCITUTUIHHE
HaNMMEHOBaHHE (MoyII0)

Kon

HHAUKATOpa
KOMITETEHLIMU

JOCTUKEHUS 3Hath (1) YMmets (2) Bnanets (3)
KOMITCTCHIIUU

UCCIIeJOBaHHE
00beKTa
npodeccHoHaIbHON
JeATEILHOCTH,
pelIaeTr craHapTHbIE
npodeccuoHaIbHbIE
3a71a4H C
NPUMCHEHHEM
METOJIOB
MaTEeMaTHIECKOTO
aHaNM3a u
MO/JICIIMPOBAHMUSL.
OIIK-1.3.
OcymecTBisieT
TIOUCK, aHaJIH3,
pedepupoBanue
TEKCTa U Nepeiady B
YCTHOU H
MUCBMEHHOM (hopme
nH(popManuu Ha
MHOCTPAHHOM SI3BbIKE
o npoOjemMaTuke
npodeccnoHanbHOM
TS TeITbHOCTH

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOAYJISI)

OO01mast TpyI0eMKOCTh JUCIHUILTUHBI B COOTBETCTBHH C YYEOHBIM IMJIAHOM COCTaBiseT 12
3a4eTHbIC eAMHUIIBI (432 gaca).

TpynoeMKOCTh OTIENBbHBIX BUAOB Y4€OHOU pabOThl CTYAEHTOB OYHOM, OUHO-3a0YHOW U
3a04HOM (hopM 00yueHus npuBeneHa B Taduie 2.1.

Ta6auna 2.1. TpynoeMkocTh 0TAeIbHBIX BUI0B YueOHOM padoTsl 10 opMaM 00yueHust

Bun yae6HoO# 1 BHeyueOHOM paboThI JUIsL OYHOM
(hopMbI
o0OyueHus
OO0beM TUCHMITIIMHBI B 3a4€THBIX €IUHUIIAX 12
OO0beM TUCIHUIUIHBI B aKaIEMHUECKUX Yacax 432




Bun yae6GHo# 1 BHeyueOHOM paboThI JUIsL OYHOM
hopmbI
oOy4eHus
KonraktHas paboTa 00y4Jarouuxcs ¢ mpernoiaBaTesnemMm
(Bcero), B TOM uucie (4ac.): 41,75
- 3aHSTHSI JIEKIIMOHHOTO TUTIA, B TOM YHUCIIC: 16
- IpaKTU4ecKas MOAroToBKa (eciu
MIPEeIYyCMOTpPEHA)
- 3aHATUS CEMUHAPCKOrO THUIA (CEMUHAphI, MPaKTUYECKUE,
n1abopaToOpHbIE), B TOM YHUCIIE: 29
- IpaKTU4ecKas MOAroToBKa (eciu
MPEeTyCMOTpPEHA)
- KOHCYJIbTanus (MpeadK3aMeHaIMOHHAas) 3
- IPOMEXKYTOYHAS aTTECTAILMS 110 AUCLHUTIINHE 0.75
1
CamocTosTenpHas paboTta o0yyaroniuxcs (Jac.) 390.25
1
CDopMe; MIPOMEKYTOYHOM aTTeCTAIlH 00yJaroIIerocs SK3AMEH -
(3auet/sK3ameH), cemecTp (bl) | cemectp;
9K3aMeH -
2 cemecTp
9K3aMeH -
3 cemecTtp

Conepxanue AUCIUIUIMHBI, CTPYKTYpPUPOBAHHOE MO TeMaM (paszieiiaM) ¢ yKa3zaHHUEeM
OTBEJICHHOTO HAa HHUX KOJIMYECTBA aKaJeMHUYECKMX 4YacOoB W BHUIOB YYEOHBIX 3aHATUH U

CaMOCTOSITENIbHOM paboThI, I Kak 101 (popMbl 00yueHUs IpeCTaBIeHO B Ta0nuIe 2.2.

Tabauua 2.2. CTpyKTYypa U cojiepKaHue TMCUUILTHHBI (MoayJis1) «DU3UKA)

KonTakTHast pabota, gac. ®opma
J1 113 JIP TEKYUICTO
§ KOHTPOJIA
Paznen, Tema qUCHUIUIAHBI KP | CP, X yeresaemMoct
(Moyns) B B B [ |uac. | £ 1, dopma
J | ta | I3 | tu. | JIP | Tu. | KT = TIPOMEKYTOH
11T 11T I = HO#
aTTeCTaI[UK
Cemectp 1.
Pazoen 1. Mexanuxa.
Tema 1. Kunemamuxa 1 1 13 | 15 Ompoc
Tema 2. Junamuxa 1 13 14
Tema 3. 3axoHvl coxpanenus 1 13 | 14




Konraktras pabora, gac. dopma
JI 113 JIP TEKYLICTO
§ KOHTPOJIS
Paznen, Tema TUCIUIIINHBI KP | CP, g YCIeBACMOCT
(Momyns) B B B [ |wuac.| 2 1, dopma
T | I3 | Tu. | JIP | T4 | KIT = TIPOMEKYTOH
I T I = HOH
aTTeCTalluH
Tema 4. Mexanuxa cniowHbix 1 13 | 14 Omnpoc
cpeo
Tema 5. Konebanus 1 13 | 15
Tema 6. Penamusucmckas 1 13 | 15 | KomnokBuym
MexaHuxa
Paszoen 2. Monexynapuas gusuxa
U MEPMOOUHAMUKA
Tema 1. OcHosbl MONEKYAAPHO- 1 13 | 15
Kunemuueckou meopuu. Oynxyuu
pacnpedenenus.
Tema 2. Dnemenmol usuveckoll 1 13 | 14
KUHEeMUKU.
Tema 3. Dnemenmol 13 | 14 Tect
MepMOOUHAMUKU.
Tema 4. Bzaumooericmsue 1 12, | 13,
MOJEKYJI 8 2A30X U HCUOKOCTISX. 75 | 75
KoncyabTanuu 1
KonTpoan npome:kyTouHOM 0,25 SK3aMeH
aTTecTanuu
HUTOI'O 3a cemecTp: 8 17258 144
Cemectp 2.
Pa3zoen 3. Dnexmpuuecmeo u
MacHemusm
Tema 1. Dnekmpocmamura 1 7 8
Tema 2. Cmayuonaphwiii 6 6 Omnpoc
INEKMPUHECKUL MOK
Tema 3. llona dsuocyupuxcs 1 6 7
3aps008.
Tema 4. Macnumnoe none 6 7
CMAayuoHapHo2o MoKa.
Tema 5. DnexmpomacHummuas 1 6 7
UHOYKYUSL U OCHOBLL Meopull
IAEKMPOMASHUMHO2O0 NOJIL.
Tema 6. Keasucmayuonapnoie 6 6
S671eHUS 8 DNEKMPULECKUX YENsIX.
Tema 1. Dnexmpomacnummusie 1 6 7
KOJIeOaHUsL U NepemMennblil
INEKMPUHECKUL MOK.
Tema 8. Dnexkmpomacnumnole 6 7
B0JIHbL
Tema 9. Cmamuueckue nous 8 6 7
sewecmee.
Tema 10. Dnexmpuueckue moxu 6 1 6 7 Tect
BAKYYME U 8 PA3IUYHBIX CPeOaXx.




Konraktras pabora, gac. dopma
JI 113 JIP TEKYLICTO
§ KOHTPOJIS
Paznen, Tema TUCIUIIINHBI KP | CP, g YCIeBACMOCT
(Momyns) B B B [ |wuac.| 2 1, dopma
T | I3 | Tu. | JIP | T4 | KIT = TIPOMEKYTOH
I T I = HOH
aTTeCTalluH
Tema 11. Dnemenmor ghusuxu 6 6
NIA3MbL.
Pazoen 4. Onmuxa
Tema 1. Dnekmpomacnummusie 6 6
be2yuyue MOHOXpOMAmuyecKue
60OJIHDL.
Tema 2. Usmepenue sHepeuu 6 7
INEKMPOMASHUNHBIX BOTH.
Tema 3. Cynepnosuyus 1 6 7 Omnpoc
INEKMPOMASHUTHBIX BOTIH.
Tema 4. Pacnpocmpanenue ceema 6 6
8 U30MPONHOI cpede.
Tema 5. Ompadsicenue u 6 7
npenomMienue ceema Ha epanuye
pasoena 08yx cpeo.
Tema 6. Unmeppepenyus ceema. 1 6 7
Tema 7. Pacnpocmpanenue ceema 6 6
6 AHU30MPONHOL cpede.
Tema 8. [Jlugppaxyus ceema. 6 7
Tema 9. I'onoepaghus. 6 6
Tema 10. ' eomempuueckas 57 | 5,7 | KomtokBuym
OnmuKa. 5 5
KoncyasTanuu 1
Kountpoab npoMe:xyTouHOM 0,25 JK3amMen
arTrecTanuu
129 | 141
HUTOI'O 3a cemecTp: 7 75 75
CemecTp 3.
Pazoen 5. Puzuxa amomos u 1 12 | 13
AMOMHBIX SIGTIEHULL
Tema 1. Knaccuueckue moodenu 12 | 13
amoma.
Tema 2. KopnyckyaapHno-80aHo80u
1 12 | 13
0Yanu3M MUKPOOOBLEKMOB.
Tema 3. Ypasnenue llpedunzepa. 12 | 13 Tect
Tema 4. Dnexmpon 6 amome 1 12 | 13
6000po0a.
Tema 5. MHozoaiekmponusle 1 12 14
amomul.
Pazoen 6. Duzuxa amomnoeo
a0pa u yacmuy
Tema 1. AmomHvle cucmembi. 1 12 | 13
Tema 2. Amomnoe s0po. 12 | 12
Tema 3. Paouoaxmusnocmo. 12 | 13 Tect
Tema 4. Bzaumooeticmeue yacmuy 1 12 | 13




Konraktras pabora, gac. dopma
JI 113 JIP TEKYLICTO
g KOHTPOJIS
Q
Paznen, Tema TUCIUIIINHBI KP | CP, g yclfe;iel\ﬁ;m
(Momyss) B B B | |uac. | £ » POP
J | ra | II3 | Tu. | JIP | T.4. | KT = TIPOMEKYTOH
I T I = HOH
aTTeCTalluH
UBTYHEHUsL C 8EUYECTHBOM.
Tema 5. Hoeprnuvie peaxyuu. 1 11 | 12 | KomnokBuym
Tema 6. Dnemenmapnvie 1 10, | 11,
uacmuybl. 75 | 75
KoncyabTanuu
KoHTpoab npoMekyTOUYHOI JK3aMeH
aTTecTanuu
HUTOI'O 3a cemectp: S ! 17259 1‘;1
HUTOI'O 3a Bech nepuos 16 22 390 | 432

Ipumeuanue: JI — nexuus; 113 — npaktudeckoe 3anarue, cemunap; JIP — nmaGopatopHas
pa6orta; [I1 — mpakTrueckas moaroroska; KP / KIT — kypcoBas paboTa / KkypcoBoii mpoekt; CP —

CaMOCTOATCIIbHAA pa60Ta

Tadiumpma 3. Martpuna COOTHeCeHHsI Ppa3jiesioB, TeM Y4eOHOH JMCUMILIMHBI (MOZYJIsA)

U (popMuUpYEMBIX KOMIIETECHIIUI

Kox komnereHmu Oomee
Paznen, rema Koin-Bo A 1 Hl
VCHIUTUTAHBI (MOTYJIST) 4acoB OIIK-1 KOMUHACCTBO
8 KOMIIETCHIIUI

Pazoen 1. Mexanuxa. 15 + 1
Tema 1. Kunemamuka 14 + 1
Tema 2. JJunamuxa 14 + 1
Tema 3. 3axonvl coxpanenus 14 + 1
Tema 4. Mexanuxa cnaowinvix 14,75
cped + 1
Tema 5. Konebanus 15 + 1
Tema 6. Penamusucmckast
Mexanuxa + 1
Pazoen 2. Monexynspnas gusuxa 15
U mepmMOOUHAMUKA + 1
Tema 1. OcHogvl monexynapHo- 14
KuHemuyeckou meopuu. Oynxyuu + 1
pacnpeodenenus.
Tema 2. Dnemenmul Qusuneckoi 14 + 1
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Kon komrnerenuuu Ob6mee
Pazgen, Tema Kom-Bo
KOJIMYECTBO
JTUCIUATITAHBI (MOTYJIsS) 4acoB OIIK-1 .
KOMIIETEHIUN

KUHeMUKU.
Tema 3. Dnemenmol 14
mepMOOUHAMUKL. + 1
Tema 4. Bzaumooeticmsue 15
MOAEKYTL 8 2A3AX U HCUOKOCHISIX. + 1
Pazoen 3. dnexmpuuecmeo u
MazHemusm + 1
Tema 1. Dnekmpocmamura 8 + 1
Tema 2. Cmayuonapuwiii 6
AEKMPUHECKUL THOK + 1
Tema 3. [lona osuocyupuxcs 7
3apA00e. + 1
Tema 4. Macnumnoe none 7
CMayuoHapHo2o moxa. + 1
Tema 5. Dnekmpomacnumnas 7
UHOYKYUSL U OCHOBbL Meopull + 1
INEKMPOMASHUMHO2O NOJIL.
Tema 6. KeasucmayuonapHuie 6
AGNEHUS 8 DNEKMPUUECKUX YENsIX. + 1
Tema 7. Dnexmpomacnumuule 7
KoebaHust u nepeMenHblil + 1
AEKMPUeCKULl MOK.
Tema 8. Dnekmpomacnumuule 7
6OMHbL + 1
Tema 9. Cmamuueckue nons 8 7
sewecmee. + 1
Tema 10. Onexmpuueckue moxu 6 7
BAKYYME U 6 PA3IUYHBIX CPEOdXx. + 1
Tema 11. Onemenmor ghuzuxu 6
NA3Mbl. + 1
Pazoen 4. Onmuxa

+ 1
Tema 1. Dnexmpomacnumnole 6
be2yugue MOHOXpOMAmMuyecKue + 1
B0OJIHDL.
Tema 2. Usmepenue suepauu 7

+ 1

INIEKMPOMACHUNIHBIX BOJIH.
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Kon komrnerenuuu O6mee
Paznen, tema Koi-Bo A 1 Hl
WCIUTUTAHBI (MOTYJIS) 4acoB OIIK-1 KOMMHAECTBO
a KOMIIETEHIIUH
Tema 3. Cynepnosuyus 7
INEKMPOMASHUTNHBIX BOTH. + 1
Tema 4. Pacnpocmpanenue 6
ceema 6 U30MpONHoU cpeoe. + 1
Tema 5. Ompasicenue u 7
npeslomMenue ceema Ha epanuye + 1
pasoena 08yx cpeo.
Tema 6. Unmepgepenyus ceema. 7 + 1
Tema 7. Pacnpocmpanenue 6
c8ema 6 aHU3OMPONHoLL cpeoe. + 1
Tema 8. Jugppaxyus ceema. 7 + 1
Tema 9. I'onoepaghus. 6 + 1
Tema 10. I'eomempuueckas 5,75
onmuxa. + 1
Pazoen 5. Qusuxa amomos u 13
AMOMHBIX SIGTIeHULL + 1
Tema 1. Knaccuueckue mooenu 13
amoma. + 1
Tema 2. Kopnyckynapro-
BOJIHOBOU OVANUIM 13 + 1
MUKPOOOBEKMOS.
Tema 3. Ypasnenue Llpeduneepa. 13 + 1
Tema 4. Dnexmpon 6 amome 13
6000pooa. + 1
Tema 5. MrozosnexmponHble 14
amomoi. + 1
Pazoen 6. Puzuxa amommozo
A0pa u yacmuy + 1
Tema 1. AmomHvie cucmembi. 13 + 1
Tema 2. Amomnoe s0po. 12 + 1
Tema 3. PaouoaxmusHocmo. 13 + 1
Tema 4. Bzaumooeiicmsue 13
YaACmuY U3TYYEHUsl C 6eUieCEOM. + 1
Tema 5. Aoepnovie peaxyuu. 12 +
Tema 6. DnemenmapHvie 11,75 +
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Kon komrnerenuuu O6mee
Paznen, tema Koi-Bo
KOJINYECTBO
JTUCIUATITAHBI (MOTYJIsS) 4acoB OIIK-1 .
KOMIICTCHITHIA
yacmuybl.
Hroro 432

Kparkoe coaepkanue Kaxa0i TeMbl JUCHMILIHHBI (MO1YJIA)
OU3UKA

Mexanuka

Tema 1. Beeoenue. Ilpenmer ¢usuku. OCHOBHBIE JTanbl pa3BUTUS  (PU3UKU.
Knaccuueckas m kBaHtoBas (pusuka. Ou3nueckoe MOHMMAHKUE M €ro YpOBHHU. Paszzmensl Kypca
¢uzuku. [Ipenmer MEXaHUKH.

Tema 2. Kunemamuxa. Mexannueckoe napuxkenue. IIpoctpanctBo u Bpems. CBoiicTBa
cummerpuu. Coobitue. CucreMsl oTcueta. Pusndeckue mojenu. MarepuanbHas Touka. Paguyc-
BekTop. [lepememnienue. Tpaekropus. OTHOCUTETLHOCTH MEXAHUYECKOTO JBIKEHUS. CKOPOCTD,
yckopenue. TaHreHnuaibHOe UM HOpManbHOe yckopeHue. OpgHoMepHoe nBmxkeHue. CTeneHu
cBoOobl. OOOOIIEHHBIE KOOpAWHATHL. JIBmkeHne B mpocTpaHcTBe. CHCTEMBI KOOpPIUHAT.
VYpaBHEHHE TPAECKTOPHH.

Tema 3. [qunamuxa. CucreMsl oTcuera B AMHaMUKe. MIHepIualibHbIE, CUCTEMBI OTCUETA.
3akonbl HeroToHa. Cuila Kak Mepa B3aumoJencTBusA. Macca kak Mepa MHepTHOCTH. [TpunHumn
cynepro3unuu. Jlormdyeckas CTpykTypa AWHAMUKHU. JIMHEHHbIE W HEIWHEWHBIC SIBICHHS B
MexaHuKe. J[BrkeHue co cBa3samu. OnpeneneHye cuil, JENCTBYIOINUX Ha MAaTEPUAIbHYIO TOUKY.
JIBukeHre MaTepuaIbHOW TOYKM B PA3IUYHBIX (PU3NYECKUX MOJSIX. MeXaHU4YEeCKOe COCTOSIHHE.
VYpaBHenue naBwxkeHusa. HavanbHble ycnoBus. JlamnmaccoBCcKkMil A€TEpMUHHU3M. AJITOpPUTM
YHUCIIEHHOTO penieHus. CUCTeMbl B3aUMOIEHCTBYIOUINX Tel. BoluMcInTeNbHBIN IKCIEPUMEHT B
¢u3uke. Maremarnyeckas Monenb. [IpuHumn ortHocutTenpHOCcTH [anmnes. AOGcComOTHbIE U
OTHOCHUTEJIbHbIE BEIMYUHBIL. [IBUKeHHE B pa3HbIX cucTeMax orcyera. [IpeoOpa3zoBanus ["anunes.
Merton ananmuza pasmepHocTeil. Cucremsl enuHul] B (usnke. OCHOBHbIE M IPOU3BOJIHBIC
€AMHMULIBI. OTaJlOHbl BPEMEHM, [UIMHBI M Macchl. Pa3MepHOCTh (U3NYECKON BETUYMHBI.
be3spasmepHrle mapamerpsl. HenHepuumanbable cuctemsl orcueta. Cuibl MHepuMH. J[nHamumka
HEMHEepLHUaIbHBIX cucTeM. Bpamatrommecs cuctemsl orcyera. llentpoOexnas cuna. Cuna
Kopuonuca.

Tema 4. 3axonvl coxpanenus. 3aKOHbI COXPAHEHHsS] B MEXaHUKE MAaT€pUAIbHON TOYKH.
Wmnynbe, uMiynsce cuiibl. MoMeHT umnyinbca. Pabora. Kunernueckas sueprus. [loteHunanbHas
sHeprus. MexaHnudeckas »Heprusa. MexaHMKa CHCTEMBl MaTepUalbHBIX ToudeK. Mmmynbe
CUCTEMBI. 3aKOH COXPaHEHUs uMnyibca. LleHTp macc. 3akoH JBUKEHUS LIeHTpa Macc. J{BrkeHne
TE€J NEpPeMEHHOM Macchl. YpaBHeHHe Memepckoro. MexaHudeckass' DSHEPrusi CUCTEMBI
MaTepuaibHbIX ToueK. KuHeTmdeckas W noTeHuuanbHas sHepruu. Cucrema IEHTpa Macc.
Kunernueckast sHEprus B CHCTEME LIEHTpAa MacC. 3aKOH COXPAHEHMS MEXAHMYECKOW JSHEpIHH.
CTonkHOBEHMsI 4YacTULl. YINpPYrue U HEyNpyrue CcTojakHoBeHus. llepemaua sHeprum npu
CTOJIKHOBEHHUSAX. YTroJl paccedHus. Yrosa pasnera. CTOJIKHOBEHHMS MOJIEKYJ, AaTOMOB,
AJIEMEHTApHBIX YacTULl. MOMEHT UMITyJIbCa CUCTEMbI MaTEPUAIBHBIX TOYEK. 3aKOH COXpPaHEHUs
MOMeHTa umiynbca. [Ipeneccust 3apspKEHHBIX YacTHL B MarHUTHOM 1oiie. JIBukeHue B
IpaBUTALMOHHOM IoJsie. CUIIOBBIE U DHEPTETUYECKHE XapAKTEPUCTUKU I'PABUTALMOHHOIO MOJIS.
3akonsl Kemnepa. IloctynarenpHoe M BpamiatelibHOE NBM)KCHHE TBEpAOro Tena. Bparenue
BOKpPYT ocu. Bpaienue Bokpyr Touku. [Ipon3BosibHOE ABUKEHUE TBEPAOIO Teina. MIHOBEHHAs
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OCb BpalleHus JlMHaMuKa BpPALEHHUs TBEPAOIO Tejla BOKPYI HENOJBMKHOM OCH. MOMEHT
MMITyJIbCca TBepAoro tena. Kunetuueckas sHeprust TBepaoro reina. MomeHT unepuuu. JnHamuka
IIPOU3BOJIBHOIO JIBU)KEHMS TBEPAOIO Tena. TeH30p MHepUUu U MOMEHT UHEpLUH. I 1aBHbBIE ocu
WHEPUMU U TJIaBHbIE MOMEHTBHl MHEPLMHU. YpaBHEHUE OWJIepa IBUKEHUS TBEPAOrO Tea.
JIBukenne cBoOOgHOTO rupockona. I[IpuOnukeHHAas Teopus THPOCKOIMMYECKUX SBICHHI.
Boeinyxnennas npeueccus. Hyramus. CBsi3b 3aKOHOB COXPAHEHHUSI C CHMMETpPUEN MTPOCTPAHCTBA
u BpeMeHH. CUMMETpHs IPH MacIITabHBIX IpeoOpa3oBaHusax. @uznueckoe nogodue.

Tema 5. Mexanuka cniownbix cped. MexaHuka XuaKocTH. CTaTuKa KUAKOCTEH U ra3oB.
3axonsl [lackans u Apxumena. ['mapocratndyeckuii napajgokc. ['uapocratnueckoe B3BEIIMBAHUE.
JBrxeHne wuneanbHOM kuakoctu. Hecxkumaemas xuakocts. JIMHMM TOka. YpaBHEHHE
HEpa3pbhIBHOCTU. Y paBHeHHUE bepHyiuu. [laBieHue B notoke xuakoctu. @opmyna Topuuerin.
®opma crpyu. Peaknusa crpyu. [mapaBamyeckuit ynap. JIBHkeHUE BSI3KOM KUIIKOCTH.
[Torpanwnunsiii cinoit. Jlammunaproe tedenue. TypOyneHTHoe nBmkeHue. OOTekaHWe Tea
notokoM. [Tapamokc anambepa. Dpdext Marnyca. Bszkocts u nupkynauus. [logbemuas cuna
u J1000Bo€e conpoTuBiieHue. Bsskas xuakocts B Tpyde. @opmyna Ilyaseiins. Meroas! nogoOus
U PasMEpPHOCTH MPU U3YYECHUM IBWKEHUA kuakoctu. Yucna Peintnonbaca, @pyna, Maxa u
Crpyxana. TypOyJeHTHOCTp W THApPOJAMHAMUYECKass HEYCTOMYMBOCTb. OCHOBBI MEXaHMKHU
CIUIOIIHBIX cpell. Ympyrue nedopmanuu. Buasl pedopmanmii. 3akon I'yka. Moayns Owra.
Koadduuument [Tyaccona. Moayiib BCECTOPOHHETO CHKAaTHsI. DHEPTUs YIPYToi nedopmanuu.

Tema 6. Konebanus. da3zoBas 1miockocTh. PaszoBas Tpaektopus. Da3oBblil MmopTper

MEXaHUYECKOW CHCTeMbl. AnuabaTHuecKkue WHBapuaHTHL. [eomeTpuueckuil u (U3NIECKHUIA
cmpicn uHBapuaHta. OcoOeHHOCTH (Qu3uMKu KoneOaHuW. ['apMOHWYECKUH OCHUIIIATOP.
CoOcTBeHnble KoneOaHus. YpaBHEHHE MABIDKEHHs. HavanbpHble YCIOBUS. DHEpPreTHYecKue
NpeBpalleHys. YpaBHEHHE JBUKEHUS OCHUILIATOPA ¢ 3aTyXxaHueM. [{uccumnanus MexaHu4ecKou
sHepruu. Bpems xuzHu konebanuil. JlexkpemeHnt 3aTyxaHus. OCUMIUISATOP C CYXUM TPEHHEM.
BeiHyx1eHHbIE KOTe0aHMs.
CunycougiaibHOE€ BHEIIIHEE BO3JCUCTBHE. YpaBHEHHE JBIKEHHS. (Da30Bble COOTHOIICHUS.
Pe3zonanc. DOHeprermueckue NpeBpallleHUs IPH BBIHYXJIEHHBIX KoneOaHusx. Ilepexosansie
npoueccsl. Bpems ycraHoBieHus konebaHuid. ABTOKojieOaHus. CrokeHue KoJieOaHU.
Mexannueckue BosiHBL. BonHbl B ynpyrux cpenax. Ilomspuzanus BosH. DHeprus U UMITYJIbC
BosiH. Bextop YMmoBa. Ilnockas Bomna. Cdepuueckas BosnHa. HTepdepenuus u nudpakuus
BosiH. KorepentHsle BonHbl. MHTepdepeHunonHas kaptuHa. CTosuve BOJHBL. [IpuHIUNBI
['toiirenca u [olirenca-dpenens. 3akOHBI OTPaXXEHUS U TIPEJIOMIICHUS BOJH. J(udpakius BOJH.
Bonuel ot nBmxkymerocs ucrounuka Konyc Maxa. D¢ddekr Jlomnepa. AkycTudeckre BOJHBI.
Bonner Ha Boze. Jucnepcusi. ConuTOHBI. Y 1apHbIe BOJHEI.

Tema 7. Penamusucmckas mexanuxka. OCHOBBI CIIELIMAIIBHONW T€OPUU OTHOCUTEIBLHOCTH.
[Tpunumn otHocuTenbHOCTH. [locTynaTel Teoprun OTHOCUTENBHOCTH DHIITEWHA. [IpocTpancTBo
U BpeMs B CIELUUAIbHONM TEOpPUU OTHOCHUTENBHOCTH. (OTHOCHUTENBHOCTH OIHOBPEMEHHOCTH
coObITHi. JTMHA TeN W JAJIUTENbHOCTh MPOMEXKYTKOB BPEMEHHM B Pa3HBIX CHUCTEMaX OTCYETa
[TpeoOpaszoBanus Jlopenma. MHTepBayi. PensTUBUCTCKMI 3aKOH NpeoOpa3oBaHMsS CKOPOCTH.
3Be3qHas abeppauus. PenstuBuctckuil mmmynbsc. PenstuBucrckas sHeprusi. CooTHOIIEHHE
OliHmTeHa. CBA3b MEXIy UMIYJbCOM M dHeprueil. PenstuBucrckue mHBapuaHTbl. OCHOBBI
PENSTUBACTCKOM TeopuHM TAroreHus. HepTHas wu rpaBuTannoHHas Macchl. [IpuHIUnD
JKBUBAJICHTHOCTH. ['eOMeTpUs U TATOTEHHE.

MouiekyisipHasi GU3HKA U TEPMOTUHAMHUKA

Tema 1. Beedenue. JluHaMHUYeCKHE€ W BEpOSTHOCTHBIE 3aKOHOMEPHOCTU B (pU3HKe.
JlvHamMuyeckuii WM CTaTUCTHYECKWA  METOIbl  ONMCaHWs.  MUKPOCKONMMYECKHE U
MaKpOCKOIUYECKHE MAapaMETPhl CUCTEM.

Tema 2. Ocnobl monexynapro-kunemudeckou meopuu. ODyHKIUN pacipeacsICHUS.
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Mopnens wuneanpHoro rasa. TemioBoe paBHOBecue. YpaBHeHHE cocTosiHMS. CpenHsas
KMHETUYECKas SHEPIUs MOJIEKYN U TemrepaTrypa. Pacnipenenenue MoieKys ra3a mo CKOpocCTsM.
Pacnipenenenue

Makcsesuia. ['a3 Bo BHEIIHEM TOTEHIMAIBLHOM IoJie. Pacnipenenenue boibnmMana.

Tema 3. Onemenmwvr usuueckou kunemuku. SIBneHus nepeHoca. CToXacTHYECKHE
npoueccsl M uX 3akoHoMepHocTH. dDnykryanuu. bpoyHoBckoe nBwxeHue. COOTHOIIEHHE
Onnmreiina. ywmer. Tlpexen 4YyBCTBUTENBHOCTH HM3MEPHUTENBHBIX MpuOOpoB. [duddysus,
TEIUIONPOBOAHOCTh, BHYTpEHHee TpeHue B rasax. JlnmHa cBoOojgHOro mnpolera MOJEKYI.
IIpocreiimas KUHETUYECKAsE TEOPUS SIBJICHUM IIEPEHOCA.

Tema 4. Snemenmol mepmoournamuxu. OCHOBBI KBa3UPABHOBECHON TEPMOIUHAMUKH.
[lepBoe Hayamo TepMOAMHAMUKU. BHYTpEHHSSI SHEPTUS U TEINIOEMKOCTh ra3oB. OOpaTumbie U
HeoOpaTuMble Tpouecchl. Bropoe Hawano tepmoaumHamuku. OHtponus. Iluxn KapHho.
Tepmomuaamuueckuii  K.IL.J[. TeroBoit mammubel. Teopema Heprcrta 00 2HTpOmHH.
TepmoauHaMuyeckue (YHKIMM U YCJIOBUS PABHOBECHSI CHUCTEM. XUMHUECKUI MOTEHIMA.
OcHoBBI cTaTHCTUYECKOHN TepMoauHaMuKkH. Pacripenenenue I'u60ca 11 cucteMbl B TEpMOCTATE.
Oyukuun pacnpeneneHus boze-DiinmreliHa 1 @epmu-upaka. OCHOBBI TEPMOJIWHAMHKHU
PAaBHOBECHOI'O AJIEKTPOMArHUTHOTO M3JIy4EHHUs. DKCIEPUMEHTAJIbHBIE 3aKOHBI U3IYYEHMs TeJl.
Mopenb abcomoTHO 4YepHOro Tena. Teopus Panes- [[xunca u teopus Ilnanka paBHOBECHOTO
AJIEKTPOMAarHuTHOro u3nydeHus. CrioHTaHHOE U BbIHYXJeHHOe u3nydeHue. Jlasepsl. [lonstue o
KBAaHTOBOM DJJICKTPOHUMKE M KBAHTOBOM onNTHKE. (OCHOBHBIE IIOJIOKEHUS COBPEMEHHOU
TEPMOJIMHAMHUKHN HEPAaBHOBECHBIX HEOOpPATUMBIX IporieccoB. CKOPOCTh MPOU3BOICTBA YHTPOITUH
U HMHTEHCUBHOCTb TE€PMOJMHAMHUYECKHX HporeccoB. OCHOBHBIE 3aKOHOMEPHOCTH JIMHEHHOU
tepmonuHamMuky Omnzarepa. IlonstTe o mnepexpectHwXx 3¢ dekrax. Kputepmit sBomonunu.
CrannonapHsie cocTOssHUA. TepMOAMHAMUYECKOE U KUHETUYECKOE OIIMCAaHUE SIBJICHUH ITepeHoca
B paMKax JIMHEWHONW TEPMOJMHAMHUKHU. Y CTOMYMBOCTH  CTALMOHAPHBIX  COCTOSIHHM.
Kunernueckue ¢a3oBble mepexoAbl W MPOLECChl CAMOOPTraHU3alMM B CHUCTEMax, JAJIEKHX OT
TEPMOJIMHAMHUYECKOT0 paBHOBecUs. [IoHATHE O CHHEpreTHKe.

Tema 5. Bzaumooeiicmeue mMoneKkyn 6 2azax u xcuokocmsx. Peanbuelie ra3sl. Cuinbl Ban-
nep-Baanbsca. YpasHenue Ban-nep-Baanbsca. 3akoHOMepHOCTH nepexofa ras (map) - >KUJIKOCTb.
VYpasuenue Kianeiipona-Knaysunyca. Kputnueckoe cocrosinue Bemecrsa. BiaxxHocTh Bo3nyxa.
CrpykTypa u cBOMCTBa *)uaKkocTed. [loBepXHOCTHAs SHEPrUsl U MOBEPXHOCTHOE HATSHKEHUE HA
TPAHULIE )KUAKOCTH - Iap. MexXMOoIIeKyIsIpHOe B3aUMOAECHCTBUE HA TPAHULIE )KUAKOCTb - TBEPIOE
teno. CMaunBaeMoCThb, KalWUIIpHbIe sABiieHUs. dusnueckre cBONCTBA BOJABI. 3AKOHOMEPHOCTHU
ABJICHUH TepeHoca B KUAKOCTAX. CTENEeHb yNOPsSA0YEHHOCTH CTPYKTYpPBI XKUAKocTel. JKunkue
KpUCTAUIBI M MX CBOWCTBA. @a30BbIE IIEPEXOIbl KHUAKOCTb - TBEPAOE TEIO H HX
3aKOHOMEepHOCTH. J{narpammsl paBHOBecus ¢a3. TpoiiHas Touka.

3J1€KTpl’I‘IeCTBO U MarHeTusm

Tema 1. Beedenue. DIeKTpOMarHuTHBIE B3auUMOJEHCTBHS B mpupone. IIpeamer
KJIACCHUYECKOM AJIEKTPOINHAMHUKH.

Tema 2. dnekmpocmamuxa. DIEeKTpudeckuil 3apsia. 3akoH KyinoHa. 3akOoH coXpaHEHHs
NEKTPUYECKOTO 3apsifga. OJeKkTpudeckoe mone. JlanmbHOmelHcTBUE U OJIM3KOJICHCTBHE.
HampsokeHHOCTS AnekTpudeckoro mnoss. [IpuHiun cynepno3unuu. DJIEKTPUYECKUM AMIOINb.
[ToBeneHre aumoiis BO BHEIIHEM HJIEKTPUYECKOM TMoJje. Jluanekrpuyeckass MPOHULIAEMOCTb.
Onextpuueckas uHAyKuMs. 3akoH laycca. Iloms, co3gaBaemble  CUMMETPUYHBIM
pacrpeieieHueM JJIEKTpUYecKuX 3apsanoB. Paborta cun anektpuyeckoro mois. Iloreniuman
aJIeKTpocTaTnyeckoro nosst. [IpuHnun cynepno3unuu aas noreHuuanos. CBa3b HaNPSKEHHOCTU
noist ¥ noreHnuana. YpaBHeHus I[lyacconma m Jlammaca. IloTeHUIMasbl 3J€KTPOCTATUYECKHUX
NoJIEH MPOCTEHIINX 3apsHKEHHBIX NPOBOAHMKOB. [IpoBomHukM B anektpuyeckom mone. Ilone
BHYTPHU MPOBOJHHMKA U y MOBEPXHOCTH. [I0BEpXHOCTHAS MIIOTHOCTH 3apsifa. DHEPrHsl CUCTEMBbI
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TOYEYHBIX 3aps/I0B M MPOBOJHUKOB. Cuibl, AEUCTBYIOUIME HA MPOBOJHUKU B 3JIEKTPUUYECKOM
nosie. JEKTPOEMKOCTb. EMKOCTh yeIMHEHHOro npoBoJgHMKA. KoHzaeHcatopsl. OHeprus
3apsKEHHOro KoHAeHcaropa. O0beMHas INIOTHOCTh SHEPTUU 3JIEKTPUUECKOTO TOJIS.

Tema 3. Cmayuonapuulil snekmpuyeckuti mox. Y CJI0BUS CYIIECTBOBAHUS CTAIIMOHAPHOTO
JIEKTPUYECKOTO TOKA. OJEKTPUUECKUH TOK U IJIOTHOCTh TOKa. CTOPOHHUE  CHUJIBL
DneKkTpoABMKyIas cuia. 3akoH OMa B mHTErpainbHol u quddepennmnansaon hopme. Y aenbHoe
CONPOTHUBIIEHUE U  NPOBOAUMOCTb.  IIpOBOJHUKM,  IOJIYIPOBOJHUKH,  JUIIEKTPUKHU.
CBepxnpoBoAHUKK. Pacuer pa3BeTBICHHBIX Iene mocTosHHOro Toka. IlpaBuna Kupxroda.
Pabora m MomHOCT, B 1IeNU MOCTOSIHHOIO TOKA. 3akoH Jlkoyns-JIeHna B MHTErpajlbHON U
nuddepernuanbHon hopme.

Tema 4. Ionsa odsudxcywuxca 3apsaooe. MarHuTHble cuiibl. OTHOCUTENBHBIH XapakTep
3JIEKTPUYECKOTO U MarHUTHOTO Tosiei. IHBapuaHThI 311€KTPOMarHuTHOro noJjs. M3menstomeecs
AIIEKTPUYECKOE I10JIE KAaK MCTOYHMK MarHuTHOro mnosis. "MarHuTHoe B3aMMOJEHCTBHE Kak
PENATUBUCTCKUH P (DEKT.

Tema 5. Macnumnoe none cmayuonapnozo moka. WHIyKIUS MarHUTHOTO MOJIA. 3aKOH
buo-Caapa-Jlannaca. Hanpsi>k€eHHOCTh MarHUTHOTO MOJsl. MarHUTHOE 10JI€ MPSIMOJIMHEUHOTO
U KpyroBoro TOKOB. 3akoH [aycca st MarHutHoro mnoisid. TeopemMa o0 LMPKYJIALUU
HaIPSKEHHOCTH MarHUTHOTO MOJisl. MarHuTHOE 1oJie B COJICHOUJE U TOPOUJAIBHOM KaTyIIKE.
MarnutHOe 10J€ BHYTPM IIPOBOJHHMKA C TOKOM. MAarHWTHBIM IOTOK. MarHutHoe o€
JBIKYIIErocs 3apsiaa. MarHUTHBIA MOMEHT KpyroBoro toka. Cuna Ammnepa. BzaumoneiictBue
JIBYX IapajuleJbHbIX TOKOB. I[lonHas MmarHuTHas cuia, JAelcTByrollas Ha Tok. Exununa
U3MEpEeHUsl CWJIbl Toka - Ammep. MexaHnudeckas pa0oTa MO MEPEMEIIEHUI0 MPOBOJHUKA U
KOHTypa ¢ TOKOM B MarHutHoM noje. Cuna JlopeHua u ee cBoicTBa. JBM)KEHUE 3apsSKEHHBIX
YacTUI] B DJIGKTPUUYECKOM M MAarHuTHOM nojisx. LlukiorponHas wacrorta. IlponmonbHas
(doKycHpOBKa B MarHUTHOM I10JIE.

Tema 6. DnexmpomacHumuas UHOYKYUS U OCHOBbL MeOpul 1eKMPOMACHUMHO20 HOJA.
Nunykumonnsiii Tok. IlpaBmino Jlenna. DAC uaaykuuu. 3akon dapanes smeKTpoMarHUTHOU
WHAYKIIMHA. YHUBEPCAIBHOCTh 3aKOHAa MHAYKUMU. BuxpeBoe anektpuueckoe mnosie. Buxpesbie
ToKkHU (Toku Dyko). CniuH-3¢dext. beraTpoH. SIBIeHMUs caMOMHAYKIIMU M B3AaUMHOM MHIYKIIHH.
WuayktuBHOCTh. MHAYKTUBHOCTH COJEHOMJA. OHEpruss MarHutHoro mons. OObeMHas
IUIOTHOCTh AHEPruM MarHuTHoro mnois. Tok cmemenus. Oneitel Poynanga u DiixeHBanba.
[Tonnas cucrema ypaBHeHHii Maxkcemna. dusnyeckoe cojepkaHue M BakKHEHIIee CIEICTBUE
Teopun Makcseia.

Tema 7. Keasucmayuonapuvle saenenus 6 I1eKmpuyeckux yensax. Y CIOBUS
KBa3ucTallMoHapHOCTH. IlepexonHble mpomecchl B LENM € AaKTUBHBIM, €MKOCTHBIM U
WHIYKTUBHBIM  cONpoTuBIeHHEM. [lpomeccsl 3apanku W pa3psaKd  KOHAEHcaTopa.
DNEKTPUUECKUN TOK B IIETIH ¢ UHAYKTUBHOCTBIO.

Tema 8. OnekmpomacHumHvle KONEOAHUA U NEPEMEHHbI INEeKMPUYECKULl MOK.
KonebatenbHblil KOHTYp. AHQJIOTUS MEXAY MEXaHWYECKUMHU U 3JIEKTPOMAarHUTHBIMU
kosnebanusmMu. @Dopmyna TomcoHa ans 4YacTOThl  COOCTBEHHBIX KOJeOaHMH KOHTYpa.
OHepreTuyeckue MpeBpalleHus] Al COOCTBEHHBIX KosieOaHUM. 3aryxaHue COOCTBEHHBIX
KoneOaHuil U auccunaius SHepruu. Jlorapudmudeckuii 1eKpeMeHT 3aTyxaHus. Bpems Ku3Hu
koneOanuii. KonebarenbHbIH KOHTYp C HEJIMHEHHBIMM JJIEeMEHTaMH. BbIHYXIeHHbIE
AIIEKTpUUYECKHE KOJIeOaHusi B KOHType. YcTaHoBHBIIMECs KosiebaHus. Pesonanc. IlepemeHHBbIi
ToK. ConpoTHBI€HHE, €MKOCTh M HHAYKTUBHOCTh B LIEMIM IEPEMEHHOro Toka. BekTopHbie
nuarpaMmel. 3akoH Oma i 1ieneid nepeMeHHoro toka. mnenanc. Pabora u MOIHOCTh B LIeNH
MEPEMEHHOTO TOKAa. OHEPreTUYecKue MpPeBpalleHUs] MpPH BBIHYXICHHBIX KOJICOaHUSIX.
DNEeKTpOMarHUTHBIE aBTOKONEOAHMs. Y CTOMYMBOCTH aBTokoNeOaHuii. [IpenenbHBIA UKL
[TapameTrpuuecknit pe3oHanc. Ilopor mapamerpuyeckoro pe3oHaHca. Ilapamerpudeckuil
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PE30HAHC U BBIHYXKJCHHbIE Konebanus. Penakcanmonnsie koiaebanus. KOHTYypbl ¢ HHIYKTUBHOM
1 EMKOCTHOH CBS3BIO.

Tema 9. Onexmpomazcnumuvie 6oanbl. OTKpbITHIA BUOpaTtop. OnbiThl ['epua. Mexanusm
W3JIy4eHHUS] DJICKTPOMAarHUTHBIX BOJH. M3nmydeHuwe ocumumpyromiero 3apsna. OHEprus
AJIEKTPOMAarHuTHOW BOJIHBL. [lmoTHOCTH moToka 3Hepruu. Illkana 371€KTPOMArHUTHBIX BOJIH.
['enepaTtopbl 3JIEKTPOMarHUTHBIX KoseOaHuil u BoiH Pacnpoctpanenue panuoBonH. [lone
chepruyeckoil BOJHBI. JIEKTPOMArHWTHBIE BOJMHBI W Tmeperada HHPopmauuu. [lpuHimn
panuocBsszu. Crosurie BOIHbBI B pe3oHaTope. CoOCTBEHHBIE YacTOThl. BOHOBOIBI.

Tema 10. Cmamuueckue noas 6 eewjecmee. llonsipuzanust nU3IEKTPUKOB. CBs3aHHbBIE
3apanpl.  [lonsgpuzoBaHHOCT. OCHOBHBIE  YpPAaBHEHMSI  DJIEKTPOCTATUKH  JIUAJIEKTPUKOB.
['paHnuHbIE yCIOBHMS Ha IOBEPXHOCTH pas3zeia "TUAIEKTPUK-IUMIEKTPUK" U "IPOBOIHUK-
TURIIEKTpUK". JlnanekTpudeckas IpOHUIIAEMOCTh HEOTHOPOAHBIX TUANEKTPUKOB. [Ipubnmxenue
apdexTuBHON cpeabl. [IIOTHOCTH SHEPrHUHM ANEKTPOCTATHYECKOTO IO B JIUAJIEKTPHKE.
CernerosnekTpuku. DnekTpersl. HamarnnunBanue BemiectBa. HamarnnueHHocTh. MarHuTHas
npoHunaemocts. luamarneruku. Ilapamarneruxku. ®deppomarnetuku. OCHOBHBIE YpaBHEHHS
MarHUTOCTATHKHU B BELECTBE. [ paHUYHBIEC yCIOBUS HA MOBEPXHOCTHU pa3jiesia JBYyX MAarHETUKOB.
[110THOCTH SHEPTUU MOCTOSIHHOI'O MAarHUTHOTO T0JISL B BeLleCTBE. MarHUTHbIE LIETIH.

Tema 11. Dnexmpuyeckue moku 8 8aKyyme u 8 pasiuyHvlx cpedax. IIEKTPUIECKUil TOK B
Bakyyme. ®opmyna Jlenrmropa. TepmosnektponHass osmuccus. Omuccus  LlorTkwu.
DJIEKTPONPOBOJIHOCTh Ta30B. BHIBI CaMOCTOSTENbHBIX Pa3psioB. JIEKTPOIPOBOJAHOCTH
KUJKOCTEH.
3akoHbl snekTponu3a Dapages. DJIEKTPONPOBOJHOCTh METAUIOB. JIEKTPOHHAs TEOpUs
HpyneJlopenua u ee orpaHUYEHHOCTh. DJIEKTPOIPOBOIHOCTh HEMETAUNINYECKUX TBEPABIX TEII.

Tema 12. Onemenmwvr @usuxu niazmsli. [l1a3MEHHOE COCTOSSHUE  BEIIECTBA.
3aKOHOMEPHOCTH B3aUMOJICUCTBHUSI  DJIGKTPOMAarHUTHOTO TIOJiA C Tula3Mod. BomHbl U
HEYCTOMYMBOCTH B Iu1a3Me. [lnasmenHoe cocrosinue BemecTsa Bo BeeneHHoi.

Onruka

Temal. Beeoenue. IlpenmeT onTUKH. DBOJIOLUS MPEACTABIECHUI O IPUPOJIE CBETA.

Tema 2. DnexmpomazHumuule Oe2yujue MOHOXPOMAMU4eCcKue 601Hbl. DIEKTPOMArHUTHAs
npupoa ceera. [Imockue u cdepudeckne 3IeKTpOMarHUTHbIE BOJHBI. Pa3oBas CKOPOCTb, €e
u3Mmepenue. HWHBapumantHOCcTh  Qaspl.  Oddext [ommepa B ontuke. Ilonspuzanus
JIEKTPOMAarHUTHBIX BOJH. Pa3imuHble mNpencTaBieHus COCTOSIHMM nosspu3auuu. OmnucaHue
coctosiHUN mnonspuzanuu. KommiekcHas ammuintyna. OHEprust 3J€KTPOMarHUTHON BOJIHBI.
ITnotHOCTH MOTOKA 3HEprun. ['ayccos mydok. Mmmysbc 31eKTpoMarauTHON BOJHBEL. I1noTHOCTH
uMmIynbca. [laBnenue cBera. BzaumopeiicTBue cBeta U rpaBUTalMK. DBOJIOIUS 3Be37. MOMEHT
UMITYJIbCA DJICKTPOMArHUTHBIX BOJH. Dddext CanoBckoro.

Tema 3. H3zmepenue snepeuu snekmpomazhumusix 60aH. [IpuemHuku csera. OCHOBHBIE
¢doromerpuueckre NOHATUSA. CBsI3b MEXKY PHEPTeTUUECKUMHU M CBETOBBIMU XapaKTEPUCTUKAMU
u3nyyeHus. Mcnonb3oBanue pOTOMETPUUECKUX U3MEPEHHM B acTpO(DU3HKE.

Tema 4. Cynepnozuyus snekmpomachumuvlx 60aH. Cyneprno3uiys Oerymux IMIOCKUX
BOJH. ['pynmoBas ckopocts. Mnynbcel cBeta. Oypbe-aHann3 UMIYJIbCOB cBeTa. CreKkTpaibHas
HIMPUHA JINHUU U31y4eHus. Bpems korepeHTHOCTH. BonHOBOI 1yT.

Tema 5. Pacnpocmpanenue ceema 6 uszomponHou cpede. Jlucriepcusi cBera.
Knaccuueckas anekTpoHHas Teopus aucnepcuu ceera. Papyra. Ilornoienue u paccestHie cBera.
Bungr paccesaus. 3akon ['ycraBa-Mu. ['ony6oii et Heba. KomOuHanronHoe paccesHue.

Tema 6. Ompadicenue u npenomienue ceema Ha epanuye pazoena 08yx cped. OopMyIbl
Openens. IlonHoe BHyTpeHHee oTpaxeHue. OTpakeHHE OT TOBEPXHOCTH METaJUIOB.
[Tonsspu3anust cBeTa NpHU OTPaKEHUH, MPEIOMIIEHUH M NorjiouieHuH. 3akoH bprocrepa. Croma
Cronerosa.
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[Tonsspouel. 3akoH Mantoca.

Tema 7. Humepghepenyus ceema. Koeepemmrnocmv ceema. Knaccudyeckue MeETObI
NOJy4YeHUsT HMHTEepPEpEeHIIMOHHON KapTUHBL. PacmpeneneHue WHTEHCHMBHOCTH CBETa B
JIBYXJIy4eBOM  HMHTep(EpeHLMOHHOW  KapTuHe. BiusHuMe  pa3MepoB  UCTOYHUKA H
HEMOHOXPOMATUYHOCTH H3JYYEHUsT HA KA4eCTBO HHTEP(HEpPEeHIMOHHONW KapTUHBL. DYHKIUSA
KOppemsiiui  (CTENeHH KOTEPEeHTHOCTH) BOJH. WHTepdepeHIuss OT ABYX HE3aBUCHUMBIX
ucrounukoB. OmbiTr Bbpayna-TBucca. MuTepdepenius B TOHKMX IuieHKax. [lomockl paBHOTO
HAKJIOHA, paBHOM TonmuHbl. MHoromyuyeBas untepdepenuus. NUurepdepomerpsl. Ilpunnumn
Dypbe-CHEKTPOCKOIIHH. WuTepdepeHionHbe CBETO(MMIBTPHI. BricokooTpaxaromue
JIU3IeKTpuueckue Nokpeitus. [IpocBeTnenHas onTuka.

Tema 8. Pacnpocmpanenue ceema 6 aHU30mponHou cpede. JIBOMHOE TydenpeoMIICHHE.
®a3oBbie MiacTuHkU. [longpuzanmonnsie npusmbl. MHTepdepeHIys Monsipu30BaHHBIX BOJIH.
HckyccTBeHHoe nBoiHOE mydenpenomiienue. Meton dotoymnpyroctu. CBETOBBIE 3aTBOPBHI.
CoBpeMeHHbIE METObl U3MEPEHUsI CKOPOCTH cBeTa. OnThueckas CBs3b. BpallleHue miocKocTu
nosisipu3anuu. D ekt Dapanes.

Tema 9. Juppaxyus céema. Ipunnun [torirenca-dpenens. Meron 3ou Openens.
3onHas 1ractuHKa.  Judpakmus @Dpenens oT mpocTtedmux mperpan.  [lepexoxm ot
mubpakiuoHHol kaptunbl @penens kK audpakuuoHHoi KapTuHe Dpaynrodepa. dudpakuus
@paynrogepa Ha Kpyriiom orBepctuu. Judpakuus dpaynrodepa Ha menu. Judpakunonnas
pemetka. CoBpeMmeHHble audpakiuoHHble pemeTkd. [Ipumenenune @ypbe-aHanuza s
uccnenoBanus qudpakuuu ceeta. udpakuus Ha IBYXMEPHOW M TPEXMEPHOU MEPHOANIECKHX
cTpykTypax. IloHsTHE O pPEHTreHOCTPYKTypHOM aHanu3e. BrnusHue nudpakuuu cBeTa Ha
pa3pemiaIy0 CIOCOOHOCTh onTHdeckux mpubopoB. Teopus AO6Ge. IIpocrpaHcTBeHHAS
buapTpanms.

Tema 10. Tonoepaghus. Cxembl rONOTpaQUUYECKON 3alMUCU W BOCIPOU3BEIICHUS.
[onorpamma mockoit BoiHbl. ['onorpamma Touku. Ilmockue M 0OBEMHBIE TOJOTPAMMBI.
CaoiicTBa roiorpaMm, UxX NpUMEHEHHUE.

Tema 11. T'eomerpuueckas onTuka. [IpenenpHplii Nepexox OT BOJHOBOW ONTHKH K
reoMerpuueckoil omnrtuke. OrpaHWYeHHOCTh Jy4eBbIX mHpencTtaBieHui. Ilpunnun @epma.
OneMeHTHl TpajueHTHOI onTuku. Ilpenomiienne u oTpakeHHe cBETa Ha cPepuuecKoil rpaHulle
paszmena naByX cpen. JIMH3BI, onTHYeckue cHUCTeMbl. AOeppaius ONTHYECKUX CHUCTEeM, HX
WCIIPABJICHUE.

Pu3uKa aTOMOB M ATOMHBIX SIBJICHUN

Tema 1. Beeoenue. KantoBast ontuka. Buemnuii potosdpdexr. YpapHenue DifHmTelHa.
D¢ dext Komnrona. KopmyckymnsipHO-BOTHOBOM nyann3M. @OTOHBI M KX CBOMCTBA.

Tema 2. Knaccuueckue mooeru amoma. CTaOMIBHOCTH M pa3Mepbl aTOMOB.
3aKOHOMEPHOCTH B aTOMHBIX cniekTpax. KanenbHble U simepHble Moienu aToMa. ATOM BOAOpoJa
1o
bopy. Onbitel @panka u ['epua. HemoctaTkn Kilaccnueckor TEOpUH aTOMa.

Tema 3. Kopnyckynsipno-6011080u oyaiusm mMukpoobvexmos. I'unoresa ne bpoitns u ee
JKCIIEpUMEHTANIbHOE MoATBepkaeHne. Bonna ne bpoinss. BomnoBoi maker. ['pynmnoBas
ckopocTh. COOTHOILIEHHE HEONpeeNeHHOCTeH. 3alaHue COCTOSTHUS MUKpOoOBbeKkTa. BomHoBas
(GYHKIMS U €e CTAaTUCTUYECKUN CMBICI.

Tema 4. Vpaenenue lllpeouncepa. Bpemennoe ypaBuenue lllpenunrepa. CrannonapHoe
ypaBHenue Illpenunrepa. ®usuueckuii cMmbica pemieHuss  ypaBHeHus  Illpenunrepa.
MukpouacTuiia B OJHOMEPHON MOTEHIUAIBHON sAMe. [IpoxoxkaeHne MUKpOUYacTHI] HaJ U IMOJ
NOTEeHLMAIbHBIM OapbepoM. KBaHTOBBIN rapMOHHUECKUN octruIsTOp. [IpHHIMI COOTBETCTBUS.
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Tema 5. Dnexmpon 6 amome 6odopooa. YpasHenue lllpenuHrepa mjis dJIEKTpoHA B
cheprueckd CHMMETPUYHOM ToJie sipa. Vnes oOiero pemeHus U KBaHTOBbIE YKCIa. DISKTPOH
B CBOOOJTHOM COCTOSIHUH. DJIEKTPOHHbIE 000JI0UKH aToMa BOAOpoAa. BomopononogobHbie HOHBI.

Tema 6. MnocosnekmponHble amomvl. JHEPreTUUECKUE COCTOSIHUS U CHEKTPbl aTOMOB
nienouHblX 3yeMeHToB. OnbiThl LltepHa u I'epimaxa. MynpTHUIUIETHOCTH CHEKTPOB W CIIMH
anexkTpoHoB. CruH" opOuTanpHOE B3auMojeicTBUe. BekTopHble monmenu aroma. OpTo
napareinii. ATOM BO BHEIIHEM MarHuTHOM mose. DdexT 3eeMmana. 3an0JHEHNUE 3JIEKTPOHHBIX
cocrosiuuii B arome. [Ipunmun Ilaynu. IlpaBuno Xynnma. [lepuoanueckas cucrema 3JI€MEHTOB
MenneneeBa. XapakTepuCTHUECKHUE PEHTICHOBCKUE CIIEKTPhI. 3akoH Mo3mu.

Pdu3uka aTOMHOI0 sAAPpa 1 4aCTull

Tema 1. Amommuvie cucmemul. I'eTepomnoisipHas W TOMEOIIOJSpPHAs CBSI3U aTOMOB B
MouiekyJibl. Mosekyna Bojgopona mno laitnepy-Jlonnony. OCHOBHBIE CBOMCTBA XMMHUYECKHX
cBsazeil. [mOpuamszanus opOutaneil. MeTon MoJeKyJIspHBIX opOuTaneil. DHepreTuyeckue
YpOBHU, OOYCIOBJIEHHBIE 3JEKTPOHHON KOH(UTypauuel, BUOpanueil W poTanuerd MOJEKYIL.
Crnexrpbl Monekysn. KoMOuHanmonHoe paccesiHue.

Tema 2. Amomnoe sa0po. CBONUCTBA M CTPOCHUE aTOMHOTO Siipa. SlaepHble CUIIBL.
Bupryansneie nuonsl. KanenbHasg mognens sapa. @opmyna Baiinzexkkepa. Mozenb sSaepHBIX
06oouek. O600IIEHHAsT MOJIENb SAAPA.

Tema 3. Paouoaxmusnocmov. OTKPBITHE PaTMOAKTUBHOCTHU. 3aKOHBI PAJHMOAKTHBHOTO
pacmana. Aunbda-pacnan. 3akon [eiirepa-Heromna. bera-pacman u ero pa3HOBHAHOCTH.
['unore3a o wneiTpuHo. Cnaboe B3aumoxeiictBue. OnbiT Koysna u PeitHeca. AHTHHEUTPHUHO.
Omnpit [eBuca.

["ammMa-uznydenue siiep. BHyTpeHHsISI KOHBepCcHs JIeKTpoHOB. Dddext Meccbayapa.

Tema 4. B3zaumooeiicmsue uyacmuy u3nyyeHuss ¢ eeujecmeom. VIOHM3AIMOHHOE
TOPMOJKEHHE 3apsDKEHHBIX YaCTHIl. YINPYroe paccesHue dYacTUll. TOpMO3HOE H3IIydeHUE.
N3nyyenune BaBuiioBa-YepeHnkoBa. B3anmonenicTBue HEUTPOHOB € BELIECTBOM. B3aumMopeicteue
raMMau3;Iy4eHHsl ¢ BEIIeCTBOM. MeTobl PEruCTpali SAEPHbIX YaCTHUILL.

Tema 5. Aoepnvie peaxyuu. Knaccudukanus saepHbIX peakiuid. 3aKOHbI COXpaHEHHs B
AJIEPHBIX peakuusx. SnepHble peakluy, UAYIIME yepe3 cocTaBHOe Aapo. llpsmble sinepHbIe
peakuuu. JleneHue TSKENbIX saep. DHEprust U MEXaHU3M JelleHus. BropuuHble HENTPOHBI U
LIENHbIE SZIEpHbIE peakluu. SnepHble peakTopbl U aTOMHasi JHepreTuka. Peakuuu odpazoBaHus
TPaHCYPAaHOBBIX dJeMEeHTOB. CHHTe3 Jerkux snaep. TepmosnaepHas peakuus Ha ComHIe.
Bonoponnas 6om0a. YpaBiseMblil, TepMOSIEPHBIN CHHTES.

Tema 6. Onemenmapuvie yacmuyvl. Bumbl B3aUMOACUCTBUS U KiIaccUPHUKAIUSL
JJIeMEHTapHbIX  dYacTull. Yactunbsl u  aHTH4YacTHibl. KBapkoBas Mozenb  aJpOHOB.
HenaGmonaemocts kBapkoB. IloHaTue o kBaHTOBOM XpomoaumHamuke. ['nmoossl. [lonsTue 00
VHHUBEpCAIbHOW TEOpUM CJNabbIX B3aUMOAECMCTBMM M  €IMHOM TeopuM CilaldblX U
AIIEKTPOMArHUTHBIX B3auMoJieiicTBU. Benukoe oObenHeHMe.

5. METOANYECKHUE YKA3AHUSA 11O NPEITIOJABAHUIO
N OCBOEHMIO JUCIUIIVIMHBI (MO 1Y JIA)

5.1. Ykazanusa s npenogaBaresieil 0 OPraHM3alMM M TPOBEICHUIO y4eOHBIX
3aHATHI MO0 JMCHUILINHE (MOLYJII0)

ITpu pazpabotke yue6HbIX porpamMm 1o ®I'OC-3 nmokosieHUs IPeAnonIaraeTcsi HCHOIb30BaHNE K
CIOCOOCTBYET 3aIIOMUHAHHIO Y4eOHOTO MaTepHaia.

B npouiecce 06yueHuss He0OXOUMO HUCIIOJIB30BATh B IEPBYIO OUEPEIb METO/IbI, IPU
KOTOPBIX CIIyIIATENH UACHTUPUIUPYIOT ce0sl ¢ y4eOHBIM MaTepUalioM, BKIIOYAOTCS B
U3Y4aeMyI0 CUTYaIUI0, TOOYKIAI0TCS K aKTUBHBIM JIEHCTBUSAM, IEPEKUBAIOT COCTOSTHUE yCIeXa
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U COOTBETCTBEHHO MOTHUBHUPYIOT CBOE MoBeaeHue. Bcem 3TuM TpeGoBaHMsIM B HAUOOIIbIICH
CTETMEeHH OTBEYAIOT HHTEPAKTUBHBIE METOIbI O0YUECHHUS.

Y4eOHblii poliiecc, ONUparoIIuics Ha UCTIOIb30BaHNE MHTEPAKTUBHBIX METOJIOB
00y4YeHHs, OPraHU3yeTCs C YUETOM BKJIIOYEHHOCTH B MPOIECC TO3HAHUS BCEX CTY/ICHTOB
rpynnbl 6e3 uckinroueHus. CoBMecTHas 1eATeIbHOCTh 03HAYAET, UTO KaXKIblii BHOCUT CBOM
0COOBII MHANBUYAIbHBIN BKIIAJ, B X0/1€ Pa0OTHI HAET OOMEH 3HaHUSIMH, UJIEIMH, CIOCOOaMH
nesitenbHOCTH. OpraHu3yroTcst MHANBHIyalbHasA, TTapHAas ¥ TPYINIIOBas paboTa, UCIOIB3YETCs
NpOeKTHas padoTa, poJIeBbIE UT'PbI, OCYIIECTBIIIETCS pabdoTa ¢ JOKYMEHTAaMH U PA3TUYHBIMU
UCTOYHMKaMU HH(popmMaruu. HTepaKTHBHBIE METOIbI OCHOBAHbI HA TIPUHIIUIIAX
B3aMMO/ICHCTBHSA, aKTUBHOCTH 00y4aeMbIX, OIOpE Ha TPYIIIOBOI ONBIT, 003aTeIbHON 00paTHOM
cBsizu. Co3maetcs cpeqa 00pa3oBaTeIbHOTO OOIIECHHS, KOTOPAs XapaKTEpU3yeTcsi OTKPBITOCTHIO,
B3aUMO/ICHICTBHEM YYaCTHUKOB, PABEHCTBOM MX apryMEHTOB, HAKOIUICHHEM COBMECTHOTO
3HaHUS, BO3MOKHOCTBIO B3aUMHOW OLIEHKH M KOHTPOJIS.

Benymmii mpenoiaBaTen BMECTE ¢ HOBBIMH 3HAHUSIMU BEJIET YIaCTHHKOB OOyUEHHSI K
CaMOCTOSITEIbHOMY IMOMCKY. AKTHBHOCTb ITPETIOIaBaTeNs YCTYNAeT MECTO aKTHBHOCTH
CTYJEHTOB, €r0 3ajjaueil CTAaHOBHUTCS CO3J[aHKe YCIOBUH s MX MHUIMATHBEL [IpenoaaBarens
OTKa3bIBAETCS OT POJIK CBOCOOPa3HOro (GUIBTPa, MPOMYCKAIOIIETo Yepe3 ce0st yueOHyIo
nH(OPMALINIO, U BBIMOIHAET (QYHKIUIO TOMOIIHHUKA B paboTe, OJTHOTO U3 UICTOYHHUKOB
uHpopmanuu.

Ha xacdenpe orpaboTtana cniennaabHasi METOAMKA YTEHUS JICKIH, COOTBETCTBYIOIIAS
COBPEMEHHBIM TpeOOBaHUSM KOMIIETEHTHOCTHOTO Noxoa. [Ipu pa3zpaboTke Takux JEeKIUN Jis
pa3HBIX AUCLMUILINH 3aKJIa/IbIBAIOTCS OOIIHME MOAX0/IbI, KOTOPbIE BKIIOYAIOT:

— BBISIBIICHHE MTPOOJIEM U IPOTHBOPEUHIA, KOTOPHIE JUKTYIOTCS YCIOBHSIMH ITPOU3BOJICTBA;

— CHCTEMHBIH MOJX0/I, MPEAIOAraloINi JEKOMIIO3UIINIO CI0XKHOM MpoOsieMbl Ha
CaMOCTOSITeNIbHBIE 0oJiee MPOCThIe OJIOKH;

— OlLIEHKa BO3MOXHOCTH MOJIEIMPOBAHUS MPOU3BOACTBEHHBIX CUTYAIIMH U ONTUMHU3ALIU S
peLIeHUI Ha MOJIETH.

OpraHu3anroHHO Takas popMa U3ydeHHUs] MaTepuaia peaau3yercs B cieyromei

HOCJIEI0BATEIbHOCTH:

— Ha IepBOM 3aHATHH BCe yUeOHbIE MaTepUabl (BKIIIOYAsH JICKIMH) BBIJAIOTCS CTYACHTAM B
3JIEKTPOHHOM BUJIE;

— Bech yueOHBII MaTepual pa3aeisieTcs: Ha OJIOKU (TEMBI);

— CTYAEHTHI U3Yy4YaIOT MaTepHajIbl 0 TEMaM CaMOCTOSTENIBHO (caMoCTosITeNbHAs paboTa 1Mo
HOJTOTOBKE K 3aHATHUSM);

— Ha 3aHATHUAX IO PACTIMCAHMIO MPETI0/IaBaTellb 00y4YaeT CTYACHTOB IPYIIIEI B aKTHBHOM
WM MHTEPAKTUBHOM (popMax, UCTIONb3Ys MOAPOOHYIO PE3EHTAIMIO ¢ IPUMEpaMH U
pOOJIEMHBIMH CUTYAIUSIMH;

— B aKTHUBHOH (OpME CTYACHTHI ITOJT PYKOBOACTBOM IPETIOAaBaTENs 000CHOBBIBAIOT
ONITUMAITFHOE PEIICHNE TIOCTABICHHOMN 3a/1a4H.

— YacTh 3aHATHUN B TPYIIIE [0 UTOTAM CaMOCTOATEIHHOTO OCBOCHHUSI HECKOJIBKUX TEM PO
BOJIUTCS| B UHTEPAKTUBHOHN (opme, IIpu 3TOM popMupyetcs npodbieMHas TBopUecKas
3aJ1a4a, KOTO- pasg He UMEeeT OJHO3HAYHOTr0 pemeHusd. CTyIeHThl nenarcs Ha 3...4
TPYIIIBL, BBIAETCS O0IIee 3aaHne, HO 3a/Ial0TCS pa3IMuHbIe BAPHAHTHI PEIICHHS
3a71auu, KOKIas TPyIa aHATH3UPYeT MPEAJIOKEHHOE pelIeHNe, KOPPEKTHPYET eTo U
3alIMIaeT nepes CTyJACeHTaMu IPYTuX moArpymir. [lpenogaBaress BBITIOIHSET POJb
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perieH3eHTa 3aiaHue xenaTeabHo (OPMUPOBATH HA OCHOBE CUTYAIlUil, KOTOpbIE
paccMaTpUBAIKCh MIPU MPOBEICHUN HECKOJIBKUX 3aHATUN B aKTUBHOM Qopme.

[Tpu npoBeieHNY JIEKIIMOHHBIX 3aHATUI MPEnoiaBaTeNb JOJIKEH 0ObSICHUTD CTyIEHTaM
3HaYeHNE KOMIIETEHTHOCTHOTO MOAX0Aa JUIsl POPMHUPOBAHUS COBPEMEHHOI'O CIIEI[HAIINCTA,
c(hopMHPOBaTh OCHOBHBIE KOMIIETEHLIUHU IO CIICUAIIBHOCTH U MTOKa3aTh MyTH UX OCBOCHUS Ha
1ab0paTOPHBIX, MPAKTHYECKUX 3aHATHUAX, & TAKXKE IMPU KyPCOBOM U JUILIOMHOM
MIPOCKTUPOBAHHH.

Ha xadenpe orpabotana crienuanbHas METOIMKA YTECHHS JICKIH, COOTBETCTBYIOLIAS
COBPEMEHHBIM TPeOOBaHUSM KOMIIETEHTHOCTHOTO TIo1xoa. [Ipu pa3paboTke TakuX JEKIUN JJIs
Pa3HBIX JUCHUIUIMH 3aKJIaJbIBAIOTCS OOIIUE MTOIX0/Ibl, KOTOPBIE BKIIOYAIOT:

— BbIsIBJICHHE NPOOJIEM U IPOTUBOPEUUI, KOTOPbIE TUKTYIOTCS YCIOBUSIMH IIPOU3BOJICTBA;

— CHCTEMHBIH TOXOI, IPEATOIATAIOLIHHA JEKOMITO3HUIIUIO CI0KHOM MPOoOJIeMbl Ha
caMoCTOsITeNbHbIE 0oJiee MPOCThIe OJIOKU;

— OIICHKa BO3MOXKHOCTH MOJICITUPOBAHUS ITPOU3BOJICTBCHHBIX CUTYAIIHMA U ONITUMHU3AIIHS
pELICHUI Ha MOJENH.

Opraan3anroHHO Takas (opMa U3Y4eHHUSI MaTepraia peaan3yercs B CeIyromei

MOCJIEI0BATEIBHOCTH:

— Ha IepBOM 3aHATUU Bce yueOHbIe MaTepHalibl (BKIIIOYAs JIEKIUHU) BBIAAIOTCS CTYIEHTaM B
AIIEKTPOHHOM BHUJIE;

— Bech yueOHBII MaTepual paszieiseTcst Ha OJI0KU (TeMbl);

— CTYACHTHI U3Yy4YaIOT MaTEPHAJIBI TI0 TEMaM CAMOCTOSITENILHO (CaMOCTOsITeIbHAS padoTa 1Mo
HOJTOTOBKE K 3aHSTUSIM);

— Ha 3aHATHUAX M0 PACIHUCAHUIO MPENoAaBaTeNb 00ydaeT CTYACHTOB TPYIIIbI B aKTUBHOM
WJIH UHTEPAKTUBHOU (hOpMax, HCITOJIb3Ys TTOIPOOHYIO MPE3CHTAIUIO C TIPUMEPAMH U
POOJIEMHBIMY CHTYAIHSIMH,

— B aKTHBHOU (hopMe CTYJEHTHI MOJI PYKOBOJACTBOM MPEToAaBaTesi 000OCHOBBIBAIOT
ONTUMATFHOE PellIeHUe TOCTaBICHHOHN 3aaun. Marepual B TEOpETHUYECKON TOCTaHOBKE
npenoaaBaTens pa3o0pal B MepBOI YaCTH 3aHATHUS, IPUMED 3a/1aHUs TAKOTO BHAa MOTYT
OBITH:

1. Paccuutats 3HaueHus conporusiaeHuil Rurl u Rm2 mynros (puc. 4.1)

Ry
;, ‘
{y

_—
>

I R,
Puc. 4.1
JUTSL paCIIUPEHHUS TPEACIIOB H3MEPEHHUS MAarHUTOICKTPUISCKOTO MIJUTHAMITEPMETPA C TOKOM

MOJIHOTO OTKJIOHEHUS [A = 5 MA u BHyTpeHHUM conpotuBieHneM RA = 15 Om 1o 3Hauenni [1
=100 mMA, 12 =5 A.
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2. Ilpemnoxuts hopmyisl pacu€ToB conpoTusiaeHui pe3nctopoB R1 u R2 (puc. 4.2)

Puc. 4.2

JIBYXIPEEIHHOTO IIYHTA ISl PACIITUPEHUS TIPEIETIOB U3MEPEHUSI MAarHUTOAJICKTPUIECKOTO
MHUKpOaMIIepMeTpa ¢ TOKOM IOJTHOTO OTKJIOHEHUs [A ¥ BHyTpeHHUM cOonpoTHBICHHEM RA.
Hogeie nipenenst uamepenus Tokos 11 u 12 (11 < 12).
3. Ompenenuth npeaen u3MepeHus Toka [1 B cxeme ABYXIpeeIbHOTO MILTHAMIIEpMETPa
(puc.
4.2) ¢ TOKOM MOJTHOTO OTKJIOHCHUSI paMKH U3MEPUTEIhHOTr0 Mexanu3Ma [IA = 50 MKA,
BHYTpeHHUM conpoTtuieHueM RA = 1,0 kOMm. 3HaueHHs1 CONPOTUBIECHUN PE3UCTOPOB
crynenuaroro myHra R1 =0,9 Om, R2 =0,1 Om.
4. Paccunrtath 3HaueHus conporupieHuii R1, R2, R3 pe3uctopos MHOrOMpeneabHOro
HIYHTA K

RA IIA RJ’

1
HIUTOBOMY MUKpoamriepmeTpy tuna M24 (puc. 4.3) o

Puc. 4.3
- 4aCMb 3aHAMUIL 6 ZPYNNE N0 UMO2aM CAMOCMOAMEIbHO20 0C60CHUA HECKOIbKUX MeM
IPOBOJUTCS B MHTEPAKTUBHOHN (opme, pu 3ToM (popMupyeTcs mpoOieMHasi TBOpUecKas 3a/1a4a,
KOTOpasi HE UMEET OJJHO3HAYHOTO pemeHus. CTyIAeHTbI AeNATCs Ha 3...4 rpymibl, BbIIAETCS
oO11ee 3a1aHue, HO 3aJIal0TCs pa3IMyHble BAPUAHTHI PeIICHHs 3a/1au, Kax/1as rpynmna
AQHAIN3UPYET MIPENTIOKEHHOE PELICHNE, KOPPEKTUPYET €T0 U 3aLUIIAET NEPE]] CTYACHTaMU
apyrux noarpymni. IIpenogaBaTens BBINOIHAET POJib PELIEH3EHTA 3aJaHUE JKEIATEIbHO
(dbopMHpOBaTh HA OCHOBE CUTYallUi, KOTOPBIE PACCMATPUBAIMCH MIPU MPOBEIEHUN HECKOJIBKUX
3aHATUH B aKTUBHOMW (hopme. 3agaHusl TAKOTO TUIIA MOTYT HOCUTH BH]L

C yuemom 3nepzonompednienun eauieil K6apmupbol, paccuumaiime ce4eHue npoeoodos

014 6HympeHnHeil nPo60OKU, NPU KOMOPOM 6KNIOUEHUE, HANPUMED, YMI02a, He 6bl3bl6as10 Dbl
U3MeHeHue APKOCmu 20pesuieit 1amMnol.
[Tpu npoBeneHnN JEKIIMOHHBIX 3aHATUI MPENoAaBaTeb J0JKEH OOBSICHUTD CTyI€HTaM
3HaYeHHe KOMIIETEHTHOCTHOTO MOAX0Aa JUIsl POPMHUPOBAHUS COBPEMEHHOI'O CIEI[HAINCTA,
c(hopMHpPOBaTh OCHOBHBIE KOMIIETEHIIUH 110 CHEIMAIbHOCTH U MOKa3aTh MYTH UX OCBOCHUS Ha
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71a00PAaTOPHBIX, TPAKTHYCCKHUX 3aHATHAX, & TAKXKE IMPU KYPCOBOM U JUILIOMHOM
IIPOCKTUPOBAHHH.
HHTepakTHBHBIC JICKIIMOHHBIC 3aHATHS TPOBOISATCS B CIACAYIOICH Gopme.
1. Jlekuusi-oeceaa
B Ha3BaHHOM BH/IC 3aHATHH IJIAHUPYETCS TUAIOT C ayIMTOPUEH, 3TO HanboJiee MPOCTOi
C1oco0 MHAMBUAYAIbHOIO OOLIEHUS, IOCTPOEHHBINH HA HEMOCPEICTBEHHOM KOHTAKTe
HpeHOI[aBaTeJIH 148 CTyZ[eHTa, KOTOpLIﬁ IIO3BOJISACT.
— MPUBJICKATh K JIBYXCTOPOHHEMY OOMEHY MHEHHSIMHM 10 HanOoJiee BaXKHBIM BOIIPOCAM
TEMBI 3aHATHS;
— MEHATH TEMI U3JIOKECHHS C YUETOM OCOOEHHOCTH ayTUTOPHH.

VYyactre (BHUMaHKE) CITyIIATEIICH B JaHHOH JIEKIIUKA 00ECTIEYNBACTCS ITyTEM BOIIPOCHO-
OTBETHOU OecelIbl C ayAUTOpHel (MocTaHOBKA MPOOIEMHOTO 3aaHHUS).

BHauasie neKkiuu 1 1o X0y ee mpernojaBareib 3aacT CIYIIATEIIM BOIIPOCHI HE TS
KOHTPOJISl YCBOCHUS 3HAHUH, a JUIsl BBISICHEHHS YPOBHS OCBEIOMJICHHOCTH IO PacCMaTpUBaeMO
npoOieme.

Bonpockl MOTYT OBITh 3JIEMEHTaPHBIMU: JIJISl TOTO, YTOOBI COCPEIOTOYNTh BHUMAHKE, KaK
Ha OTJICJIbHBIX HIOAHCAX TEMbI, TaK U Ha MPOOJIeMax.

[TpomymbIBasi OTBET, CTYJCHTHI MTOJy4arOT BO3MOKHOCTh CAMOCTOSITEIILHO IPUNATH K
BBIBOJIAM U 000OIIEHHIM, KOTOPBIE XOUYET COOOIIUTD MPEI0IaBaTellb B KAUECTBE HOBBIX 3HAHUH.

Heo6xoauMo cieauTh, 4T00bI BOIPOCH! HE OCTaBAJIMCH O0€3 OTBETa, MHAYE JICKIIHUS OyIeT
HOCUTh PUTOPUUYCCKHIA XapaKTep.

B Jekuuu ¢ 3BpUCTHYECKUMH YJIEMEHTAMU TAKXKE MPUCYTCTBYIOT JIEMEHTHI JIEKIHH-
Oecenpbl.

2. Jlekuusi ¢ 3BPUCTHYECKHUMHU IJ1€MEHTAMH

B nepeBojie ¢ rpedeckoro «3BpUKa» 03HAYAET «HAIIE», OTKPbUD». VIcXoast U3 3Toro, B
nporiecce M3JI0KEHUS yIeOHOTO MaTepraia rmepes] CTyIeHTaM1 CTaBUTCS 3a/1a4a U OHH,
OMHPAsCh Ha MMEIOIINECS 3HAHUS, JIOJDKHBI:

— HaiTu coOCTBEHHOE (MHINBUIYaTbHOE, KOJUIEKTUBHOE) PEIICHNUE;
— C/enaTh CaMOCTOSITEIbHOE OTKPBITHE;
— TPUHATH CAMOCTOSITEIBHOE, JTJOTHYECKH 000CHOBAaHHOE pEIICHHE.

[TmanupoBaHue JAHHOTO TUIA JIEKIIMH TPEOYET OT MperoaaBaTells 3apaHee mo00paHHbIX
3a/1a4 C y4E€TOM 3HAHHUU ayUTOPHUHU.

3. Jleknmus ¢ 3j1eMeHTaMH 00PaTHOM CBA3U.

B nanHOM citydae mopazymeBaeTcs H3JI0KeHHE yaeOHOTO MaTepraia U HCIOJb30BaHHe
3HAHUU TI0 CMEXKHBIM TIpeMeTaM (MEXIPEIMETHBIC CBSA3H) WIH 10 H3yYeHHOMY paHee
yaeObHOMY Marepuany. OOpaTHas CBsI3b YCTaHABIMBACTCS TIOCPEICTBOM OTBETOB CTYICHTOB Ha
BOTIPOCHI MTPETIOIaBaTels IO XOAY JIEKITUH. YTOOBI OTIPEeIeNTh OCBEIOMIIEHHOCTh CTYIEHTOB TI0
u3naraeMoi mpobiaeme, B Hayase Kakoro-mu0o pasjena JeKIUU 3aJat0TCsl He0OX0IMMbIe
BOTIPOCHI.

Ecnu cTyneHTs TpaBUIIbHO OTBEYAIOT Ha BBOJHBIN BOMPOC, MPENO/IaBaTEIh MOXKET
OTPAHUYUTHCS KPATKUM T€3UCOM WITH BBIBOJOM U MEPEUTH K CIEAYIOLIEMY BOIMIPOCY.

Ecnu e oTBETHI HE YIOBIETBOPSIIOT YPOBHIO JKETaeMbIX 3HAHUI, MIpernojaBaTellb camMm
u3Naraet noJpoOHBINA OTBET, M B KOHIIE OOBSICHEHUSI CHOBA 33JIa€T BOIIPOC, ONPEAETIsisl CTEIICHb
YCBOGHHUS yueOHOT0 MaTepHarna.
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Ecau oTBeTHl BHOBb IEMOHCTPUPYIOT HU3KUM YPOBEHb 3HAHUM CTYAEHTOB — CIEAYET
M3MEHUTh METOJUKY M0Jauu y4eOHOro MaTepuania.

4. Jlexkuus c pemieHueM NPOU3BOACTBEHHBIX U KOHCTPYKTUBHBIX 3a/1a4.

Taxkas nexius npeacTasiseT co00i pa3HOBUAHOCT MPOOIEMHONM CUCTEMBI 00yUEHUSI.
[TpousBoacTBEeHHAs 3a7a4a — 3TO CUTYallUs, KOTopasi KpoMe MaTepuaa JUisl aHaau3a (M3y4eHus)
JIOJDKHA COZIEPIKaTh MPOoOJIeMy, PELIeHHE KOTOPOH MpeanoaraeT 3HaYuTeIbHbIH 00beM 3HAHUH,
MOJIYYSHHBIX Ha MPEAbIAYIIUX 3aHATUSX M0 JaHHOMY U 110 JPYTUM MPEIMETaM.

Taxoli MeTo/1 CIOCOOCTBYET COBEPIICHCTBOBAHUIO HABBIKOB PA0OTHI C IMOIY4EHHON
uHpOpMaLreil U Pa3BUTHIO JJOTMYECKOTO MBIIIICHHS, @ TAKXKE CAMOCTOSITEIbHOMY TIOUCKY
HE00X0IMMOW UHPOPMALIUH.

5. Jlekuus ¢ 3J1eMEHTaMH CaMOCTOSAITeJIbHOI PadoThI CTY1eHTOB

[IpencrasmisieT co00il pa3sHOBUIHOCTD 3aHATUHN, KOTIa TTOCJIE TEOPETHUECKOTO U3JI0KECHUS
Marepuaia TpedyeTcs MPaKTUIECKOE 3aKpeIyIeHne 3HaHUM (MMEHHO 110 TAaHHOW TeMe 3aHSITH)
IIyTEM CaMOCTOSITENIbHOM pabOoThl HaJl ONIpeIEICHHBIM 3aaHiueM. ONTUMaIbHO AJI IPUMEHEHUS
Ha JIEKLIMSIX IO CHELIIPEIMETAM.

OueHb Ba)KHO MPHU OOBSICHEHUHU BBIIEISATH OCHOBHBIE, OITIOPHBIE MOMEHTHI OITUPAsCh Ha
KOTOpBIE, CTYJCHTHI CIIPABSITCSA C CAMOCTOSITENIHBIM BBITIOJIHEHUEM 3afanus. Creayer o0paTuTh
BHHUMaHUE U Ha 4acTO BCTpevaromuecs (BO3MOKHBIE) OIIUOKU MPH BBITOJIHEHUU TaHHOM
CaMOCTOSITENIbHOM pabOTHI.

6. Jlekuus ¢ pelieHMeM KOHKPETHBIX CUTYAalHIA.

Opranuzaiys akTUBHON y4eOHO-TI03HABATEIbHOM JEATeIbHOCTH IMOCTPOCHA HA aHAIIU3e
KOHKPETHBIX CUTyalllii (MUKPOCUTYALIUU U CUTYAI[UU-TIPOOIIEMBI).

Mukpocumyayus BeIpaxkaeT CyTb KOH(IUKTa, UK TPOOJIEMBI C BECbMa CXEMaTUYHBIM
0003HaueHHEM OOCTOSATENBCTB. TpedyeT OT CTYICHTOB HOBBIX CAMOCTOSITENIbHBIX BBIBOJIOB,
000011eHIH, 320CTpsieT BHUMaHKE HA H3y4aeMOM MaTepuale (MIpUMepaMyu MOTYT CIYKUTh
MpUMepaMu MUKPOCUTYAIIUU, TIPOUCXOSIINE B TPOIecce JEKIIMOHHOTO MaTeprana).

Cumyayuu-nipoOaeMbl, WJIK CUTYalluH, B KOTOPBIX CTYJIEHTaM MpeJiaraeTcst He TOJIbKO
JIaTh aHAJIU3 CIOXKUBIIEHCS 00CTaHOBKU, HO U IPUHATH JIOTMYECKU 0OOCHOBAHHOE PEIIEHHUE, T.€.
PEIINTh CUTYallMOHHYIO 3a/1ady.

[IpenogaBaTenps AOMKEH MPOYyMaTh, UTO J1IaHO, YTO TpeOyeTcs c/enaTh B JaHHON
cuTyaruu? XapaxkTep BOMPOCOB MOKET OBITh CIETYIOITIM:

1. B uem 3axmtouaetcst mpoOiaema?

2. MOXHO 71 €€ PeIInTh?

3. KaxkoB myTb pemeHus, T.e. KaKOBO PEIICHNE HCCIeI0BATEIbCKON 3a1a4a.

Baxxno nonumars! CutyariionHas 3ajjaua siBJISI€TCSl HKCTOYHUKOM TBOPYECKOTO MBIIICHUS:
OT MPOCTOTO CIOBECHOT'O PACCYKJIEHUS - K TIPAKTUYECKOMY PEIIECHUIO 3aJauH.

7. Jlekuus ¢ KOJJIEKTUBHBIM HCCJIe0BAHMEM

[To X0y n3naraeMoro Marepuaia CTyJAeHTaM IpeaaraeTcsi COBMECTHO BBIBECTH TO WU
MHOE MPABUIIO, KOMIUIEKC TPEOOBAHMIA, ONPeIeINTh 3aKOHOMEPHOCTh Ha OCHOBE UMEIOIINXCS
3HaHUM.

[ToaBoast UTOT pacCyXACHUSAM, IPEIT0KEHUSIM CTYJEHTOB, IPENOaBATENb JAET NPABUIHHOE
pelIeHre MyTeM IMOCTaHOBKH HEOOXOJMMOr0 BOIIPOCa, HAlIpUMeEpP: OTYETO 3aBUCUT KauyeCTBO
W3JIENHSL, OTUETO 3aBUCUT IIPOYHOCTH, OTYETO 3aBUCUT SKOHOMHYHOCTb?

8. I'pynnoBasi KOHCYJIbTALUS

PazbsicHeHHe SBNSIETCS OCHOBHBIM COJIep:KaHUEM JaHHOW (OpPMBI 3aHATHIA, Hanboee
CJIOKHBIX BOIIPOCOB U3y4aeMOro MpOrpaMMHOro Marepuana. Llenbs — MakcumanbHoOe
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npubimKeHne 00y4eHus K IpakTUYeCKUM MHTEpecaM ¢ y4eToM UMerollelica nHpopMaliy u
ABJISICTCA PE3YJIbTaTUBHBIM MAaTEPUAIOM 3aKPEIUICHNs 3HAaHHH.

I'pynnoBas KOHCYJIbTALUs IPOBOAUTCS B CIEAYIOIUX CIydasx:

— Korja HeoOXOIMMO MOAPOOHO PACCMOTPETh MPAKTHUECKUE BOIPOCHI, KOTOPBIE ObLITH
HEI0CTaTOYHO OCBEIIEHBI UM COBCEM HE OCBEILIECHBI B MPOLIECCE JIEKIIHH;

— C LIeJbI0 OKa3aHUs TIOMOIIH B CAMOCTOSTENIbHOM paboTte (Hamucanue pedeparos,
BBITTIOJTHCHUEC KYPCOBBIX pa60T, caada 3K3aMCHOB, IIOAT'OTOBKA TCXHHUYCCKHUX
KOH(pepeHIHiA);

—  €CJIU CTYJIEHTbl CAMOCTOSITEJIHO U3y4atoT HOPMaTUBHBbIH, CLIPaBOUHBINA MaTepua,
UHCTPYKLIUH, [10JIOKEHHUS,;

— 1pu 3a04HOU opMe 00yueHUs] — 0030pHBIE 3aHATHS, HHIUBUAYaIbHbIE KOHCYJIbTALUH.
ITocne nexuuu qpyrumMu He MeHee BaXKHbIMU (hopMaMU yueOHOM paboThl B BBICILIEM

y4eOHOM 3aBeJIeHUH SBJISIOTCS IPYNIIOBbIE IPAKTUYECKHUE, CEMUHAPCKUE, Ta00paTOpHbIE
3aHATHUS. DTU BUJIbl YUEOHBIX 3aHATUN CIIyKaT JUIs JaJbHEHIIEro ysICHEHUS U yIiIyOJIeHHs
CBEJICHUI1, IOJyYEHHBIX Ha JEKIHIX, a TaK K€ IS IPHOOPETeHUsI HABBIKOB IPUMEHEHUS
TEOPETUYECKUX 3HAHUN Ha IPAKTUKE. A KOHTPOJIb MOJTYYEHHBIX CTYJICHTOM B T€YEHUE Y4eOHOIro
rojia 3HaHUHM ¥ HaBBIKOB OCYILECTBIISIETCS IOCPEICTBOM IPOMEKYTOUHOM aTTeCcTallMu, KOTopas
IPOBOJUTCS B COOTBETCTBUM € y4EOHBIM IUIAHOM U Y4€OHBIMU IpOorpaMMaMHu B (hopMe cljauu
KYPCOBBIX paOOT UM MPOEKTOB, SK3aMEHOB U 3aYETOB.

HpOMC)KYTO‘-IHaFI arrecTanud CTYACHTOB MMOAPA3ACIACTCA Ha 3a4CTHYI0, UMCHYCMYIO
3a4eTHOU HeJleNlel, U 9K3aMEHALIMOHHYIO CECCUI0. 3aUeThl CAAIOTCS B TEUEHUE OJJHOW Helenu
nepes 3K3aMeHallMOHHON ceccuei. [IpoaomkuTenbHOCTh SK3aMEHALMOHHBIX CECCUl (a UX JIBe:
3UMHSIS U JIETHSIS)) B y4ueOHOM rojly ycTaHaBiMBaercs ['occtaniapTom.

5.2. Yka3zanus 1Jis1 00y4arommxcs 1m0 0CBOECHHUIO M CUMILTHHBI (MOYJIIO)

CamocTrosiTeibHasA padoTa CTYAEHTOB — 3TO OCHOBHON METOJI CaMOIIOJATOTOBKU IO
OCBOGHHUIO YYEOHBIX IUCHHIUIMH W OBJIAJCHUIO HABBIKAMU TNMPO(ECCHOHAIBHON M HayIHO-
UCCIIe[IOBaTeNbCKOM  aedrenbHOocTH.  CaMocTosiTeNnbHass paboTa  CTYJEHTOB-3a0YHUKOB
3aHuMaeTr a0 90% Orwmxera BpeMEHH, OTBOJMMOIO Ha OCBOEHHME OOpa30oBaTeIbHOMU
IPOrpaMMBbl, U TPeOyeT NOCTOSTHHOTO KOHTPOJISI U KOPPEKTUPOBKHU.

BaxxHolt  4YacThl0  CaMOCTOSITENbHOW  pabOThl  SIBISETCA  YMEHUE  BBLIACIUTH
OCHOBOIIOJIAraole, OTIpaBHbIE TOYKM B MOHMMaHUU Marepuana. Ocobo BaxHYI poJib B
TOM TMIpolecce HEOOXOAMMO VYIEIUTh KOHCIEKTY JIeKIHHA, B KOTOPOM IIPEo/aBaTelib
c(OpPMUPOBAT «CKEJET», CTPYKTYpPY paszena IUCUUIUIMHBL. YTeHueM y4dyeOHOH M HaydHOMH
JTUTEPaTyphl 00 YJArONIUNACS YTAyOJIsIeT U paciupseT 3HaHUs O npeaMere u3ydeHus. OcHOBHas
GyHKIMS y4eOHUKOB — OPHUEHTHPOBATh CTYJEHTa B CHUCTeME 3HAaHUM, YMEHMH U HaBBIKOB,
KOTOpBIE JOJDKHBI OBITh YCBOCHBI OYIYIIMMHU CHEIMATHCTaMH 10 JaHHON TUCIUTUIHHE.

[lonrotoBka K 3aHATHSAM JIEKIMOHHOTO THIA TOJpa3syMeBaeT NpHUOOpeTeHHe
oOydJarommmMcsl TEPBUYHBIX 3HAHWU IO TeMe JIEKIHUW Ui TIOATOTOBKH K CTPYKTYpH3aIHU
00BbEKTa U3YUYECHHUS, KOTOPYIO MPEINo/iaBaTellb BHIIONHIET Ha JIeKIKU. V3ydeHrne Marepuaa mno
TeMe JISKIINA UMEET 11eJTb YTOUHEHUS OTIeTHHBIX MOMEHTOB.

Ilepen mpakTHYECKMM  3aHATHEM  CIEAYeT HM3YYUTh  KOHCHEKT JIEKIUH |
PEKOMEHIOBAaHHYIO TIpEroaaBaTelieM JMTepaTypy, oOpainas BHUMaHHE Ha TPAaKTHUYECKOE
NpUMEHEHHE TEOPUH U Ha METOJUKY PEIlIeHUs] TUIOBBIX 3a/1a4.

JlanHO# pabodeit mporpaMMoOii IPeTyCMOTPEHa CaMOCTOATENIbHAsE paboTa B o0beme 266
yacoB. B coorBerctBuu ¢ IlonoxeHneM O CcaMOCTOSTENBbHON paboTe CTYIEHTOB IOA
camocTosATeNnbHON paboTtoil cryneHToB (nmamee CPC) mnonumaercs «ydeOHasi, Hay4dHO-
UCCIIeJIOBAaTENbCKass M OOLIECTBEHHO-3HaYMMasl JesITeNbHOCTh CTYJCHTOB, HAlpaBieHHas Ha
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pazBuTHe OOHmIMX W MpOo(ecCHOHAIBHBIX KOMIETEHIMH, KOTOpas OCYIIeCTBIseTcs 0e3
HEMOCPEICTBEHHOTO Y4acTHUs MPENo1aBaTes, XOTs U HAIIPABIISIETCS UM.
[To nucnuruinne «®Pu3nKa» CTyJASHTaM mpeanaratorcs cienyromue hopmbel CPC:

— H3y4yeHue 00s3aTeIbHON U TOMOJHUTEILHOM TUTEpaTypPHI;

— BBINOJIHEHUE CAMOCTOSATEbHBIX 3a/1aHUM HA MPAKTUYECKUX 3aHATHIX;

— pelLIeHME 3aJJaHHbIX ISl CAMOCTOSITEIIbHOIO PEIICHUS 3a/1a4;

— yd4acTue B IOATOTOBKE IIPOCKTOB;

— TOHUCK HH(OpMAIUU 10 3aJaHHOI TeMme B ceTn MHTepHeT;

— CaMOKOHTpPOJIb U B3aUMOKOHTPOJIb BHIIIOJIHEHHBIX 3aJaHUH;

— IOATOTOBKA K HalCAaHUIO KOHTPOJBHBIX paboT, TECTOB, cllaya IK3aMeHa.

@opMBI KOHTPOJISA: KOJUIOKBUYMBI, TEMAaTUYECKHE TECTbl, TEMAaTU4YECKHUE CpE3Bl,
KOHTPOJIbHBIE pa0OThI, OTUETHI MO Ja0OpPaTOPHBIM paboTaM.

J{McTaHIMOHHOE TECTHPOBAHHE

JlucTaHIIMoHHOE (MHTEPAKTUBHOE) TECTUPOBAHHUE MPOBOIUTCS C LIENbIO MOJATOTOBKU U
O3HAKOMJICHUsI OOYy4aromerocss ¢ MPUMEPHBIMH BOMPOCAMHU KOHTPOJIBHOTO TECTHPOBAHMS,
KOTOpoe OyJeT MPOBOAUTHCS B ayAUTOPHH.

[Tocne 3aBepiieHUst U3yUeHHUsT HA MPAKTUYECKUX U JTAOOPATOPHBIX paboTax ovdepeaHOn
MPOBOJUTCA PEMETHIIMOHHOE TECTUPOBAHME Ha €IMHOM 00pa30BaTebHOM IOpTale.
Pe3ynprarbl pEeNneTUIMOHHOIO JHUCTAaHLUHMOHHOTO TECTUPOBAHMS MOTYT OBITh 3a4TEHbI
MIPENoJaBaTesieM B KaueCTBE PE3yIbTaTa KOHTPOJIbHOTO TECTUPOBAHUS

IHoaroroBka Kk 3a4ery (3K3aMeHY)

[ToaroroBka K 3auety npeanoiaraer:

— W3Yy4CHUE OCHOBHOMW M JIONIOJIHUTEIBLHON JIUTEPATYypHI;
— U3YYECHHUE KOHCIEKTOB JICKIH;

— W3y4Y€HUE KOHCIEKTOB IPAKTHUYECKUX 3aHATUH;

— JHUCTaHLUMOHHOE TECTUPOBAHUE I10 TEMAM.

Ilepeuens BompocoB k 3aueTy npencrasieH B @POCax. bamisl 3a 3a4eT BBICTABISAIOTCS
o Kputepusm, npeacrasieHHbIM B DOCax.

I'maBHas 3amaya caMOCTOSITENBHOW pabOThl CTYAEHTOB — pa3BUTHE YMEHUS
npuoOpeTaTh HayuyHble 3HAHUS MYyTEM JIMYHBIX MTOMCKOB, (OpMHpPOBaHHE aKTUBHOTO MHTEpeca
U BKyca K TBOPYECKOMY, CAMOCTOSITEIbHOMY IOJAXOAY B yueOHOH M mpakTuueckoi padote. B
IpOIECCe CAMOCTOSITENIbHOM pabOThl CTYIAEHT JAOJKEH HAydyUThCS MMOHMMATh CYIIHOCTb
npeaMeTa U3y4aeMoW AMCUUIUIMHBL, YMETh AaHAJIMW3UPOBATh M MPUXOAUTh K COOCTBEHHBIM
000CHOBaHHBIM BBIBOJAAM M 3aKiIrOYeHHUsIM. Bce BBl y4eOHBIX 3aHATUH OCHOBBIBAIOTCS Ha
aKTMBHOM caMoOCTOSATENbHON paboTe cTyaeHTOB. [lmaHMpoBaHUE CaMOCTOSITENBHOW pabOThI
CTY/ICHTOB-3204YHUKOB JIOJDKHO HAYMHATHCS Cpa3y IMOCJIe YCTaHOBOYHBIX JieKIui (0T nat. lectio
«4TEHUEe» — OBTO OJHA M3 OCHOBHBIX (OpM OpraHu3aluu Y4eOHOro Impolecca,
IpeJCTaBisiomas co0ol YCTHOE, MOHOJOTHYECKOe, CHUCTEeMaTHYecKOe, I0Cie0BaTeIbHOe
W3JIOKEHHE TIPeTo/iaBaTeieM yaeOHOro MaTepuana).

Tab6auna 4. Coaep:kanue caMOCTOATEJIbHON Pad0ThI 00y4AIOIINXCH

Bonpocul, evinocumvie Ha Kon-60 uacos @Dopma pabomul
CAMOCmMOoAmeslbHoe U3Yy4eHue
Pazoen 1. Mexanuxka. Pabora ¢ ucrouHnKaMu
Tema 1. Kunemamuka 6 nH(popMaLuY, U3y4YEHUE TEM,
Tema 2. Junamuxa 6 BBIHOCUMBIX Ha
Tema 3. 3axoHvl coxpanenus 6 CaMOCTOSTCIBHOC
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Tema 4. Mexanuxa cniounvix
cpeo

Tema 5. Konebanus

Tema 6. Peramusucmcekas
MexaHuKa

Pazoen 2. Monexynapnas gusuxa
U MepMOOUHAMUKA

Tema 1. OcHogbl MOnEKYIAPHO-
KUHEeMu4ecKou meopuu.
Dynkyuu pacnpedenenus.

Tema 2. Dnemenmol husuueckoul
KUHEMUKUL.

Tema 3. Dnemenmoi
MepMOOUHAMUKU.

Tema 4. Bzaumooeticmeue
MOJIeKYl 8 2a30X U HCUOKOCTSX.

Pazoen 3. dnexmpuuecmso u
MAaZHemusm

Tema 1. Dnekmpocmamuka

Tema 2. Cmayuonapuwiii
AEKMPUHECKULE TMOK

Tema 3. ons dsuocywpuxcs
3aps008.

Tema 4. Macuumnoe none
CMAayuoHapHo20 MoKa.

Tema 5. Dnekmpomacnumnas
UHOYKYUSL U OCHOBbL MeopUl
INEKMPOMAZHUMHO20 NOJIA.

Tema 6. KeasucmayuonapHuie
S671eHUSL 8 DNEKMPULECKUX YeNsIX.

Tema 7. InexmpomazHummbie
KOIe0aHUsL U NepeMenHbll
9AEKMPUHECKUTE TOK.

Tema 8. Dnekmpomacnumuule
60OJIHbL

Tema 9. Cmamuueckue nosisi 6
seuyecmae.

Tema 10. Dnexmpuueckue moxu 8
BAKYYME U 8 PA3IUYHBIX CPeOdXx.

Tema 11. Dnemenmol puzuxu
NIA3MbL.

Pazoen 4. Onmuxa

Tema 1. DnexmpomacHummbie
becywyue MOHOXpOMamuyeckue
BOJIHL.

Tema 2. H3mepenue snepauu
IAEKMPOMASHUTNHBIX BOTIH.

Tema 3. Cynepnoszuyus
INEKMPOMASHUMHBIX BOJIH.

Tema 4. Pacnpocmpanenue
ceema 8 U30MpPONHolL cpeoe.

Tema 5. Ompaodicenue u
npenomaeHue ceema Ha epaHuye

o0CyXKIeHHE
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pasoena 08yx cpeo.

Tema 6. Unmepghepenyus ceema. 7

Tema 7. Pacnpocmpanenue 7
ceema 8 aHU30MpPONHOLL cpeoe.

Tema 8. lupparxyus ceema. 7

Tema 9. I'onoepaghus. 7

Tema 10. 'eomempuueckas 6,75
onmuKa.

Pazoen 5. Duszuxa amomos u
AMOMHBIX AG/IEHUL

Tema 1. Knaccuueckue mooenu 7
amoma.

Tema 2. Kopnyckynapro- 7
B0THOBOU OYAIUIM
MUKDOOOBEKMOS.

Tema 3. Ypasuenue 7
IIpeouneepa.

Tema 4. Dnexkmpon 6 amome 7
6000pooa.

Tema 5. Mnozeosnekmponnvie 7
amoMmul.

Pa3zoen 6. Puzuxa amomnozo
A0pa u yacmuy

Tema 1. Amomnvie cucmemoi.

Tema 2. Amommoe 50po.

Tema 3. Paouoaxmuenocme.

~N| N~

Tema 4. Bzaumooeiticmeue
yacmuy u3ryyeHus ¢
8eUIeCMBOM.

Tema 5. Hoepnwvie peaxyuu. 7

Tema 6. Dnemenmapnvie 6,75
yacmuyul.

5.3. Buabl u ¢QopMbl NHCbMEHHBIX PpadoT, NMPeAYCMOTPEHHBIX IPH OCBOCHUM
AUCHHUILINHBI (MOYJIs1), BHINOJHsIEMbIe 00y4AIOIIMMHCS CAMOCTOSATEIbHO
ITporpammoii He IpeaYCMOTPEHO BHIMOIHEHUE KYpCOBOM paboThl o aucuuiuinHe. Ho mo
YCMOTPEHHIO MPENoAaBaTelIs WK MO0 Npoch0e CTyIeHTa, CTYAEHT JUIsl TOBBIIIEHUS CBOEH
OLIEHKH UMEET MPABO B3STh JOMOJHUTEIbHYIO MUCbMEHHYIO Pa0OTYy, BBIIIOJIHAEMYIO BHE
ayauTopHo. PaboTa MOKeT HOCUTD XapakTep TecTa, J0KJaaa, pedepaTa u T.1.
Kpurepuu BbicTaBiIeHUs OLIEHOK 3a Ha3BaHHBIE paboThl chopmynupoBansl B DOCax. 3nech
NPUBOAATCS TPEOOBAHMS K OPOPMIICHHIO pabOTBHI.
OO0ume TpedoBanus oopmiieHHsSI KYpCOBOM
padoTsl/noKIaga/pedepaTa/KOHTPOILHON PadoThI
Joknan/pedepat BBIIOIHAETCS Ha IUCTaX mucyeit 6ymaru ¢popmara A-4 B Microsoft
Word; o6bem: 5-10 ctpanun Tekcta s noknana, 10-15 ctpanun rekcra i pedepara
(mpuitokeHust K paboTe He BXOJAT B ee 00beM). Pazmep mpudra — 14; unrepsan — 1,5; ¢
HyMEpaIfeil CTpaHuIl CBepXy CTPAHUIIBI TTOCepeInHe, a03aIlHbII OTCTYN Ha pacCTOSTHUA 2,25 cM
OT JIEBOM IpaHullbl 1oJist. B TekcTe 00s3aTenbHbl CChIIKM HA MEPBOUCTOYHUKHU. KonnyecTBo
HMCTOYHHMKOB: HE MEHee 5-8 pa3TuYHBIX UICTOYHUKOB JIJIs OKIana, He meHee 8-10 ms pedepara.
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Bce hopMyiibl, eTMHUITBI K3MEPEHHH, pacueThl MPUBOATCSA U BexyTcs B cucteme CHU. [Ipu

odopmIIeHUH PadOTHI COOTIOAIOTCS TTOJIS:

JIeBOC — 25 MM;
npaBoe — 10 MM;
HIkHee — 20 MM;
BepxHee — 20 MM

Od¢opmiienue Tadani:

TaOnuibl TPUMEHSIOT JUIS JTYYIIESH HATIISAHOCTH U YI00CTBA CpaBHEHHS MTOKa3aTesei.
HasBanue tabiuiibl, Ipu €ro HaJIMYKH, JOJDKHO OTpaXkaTh €€ CoJlep)KaHue, ObITh
TOYHBIM, KpaTkuM. Ha3zBaHue TabIuIlel cielyeT moMenaTh Hajl Tabauiei ciesa, 6e3
a03a1HOro OTCTYIA B OJJHY CTPOKY C €€ HOMEPOM 4epe3 THpeE.

[Tpu nepeHoce yacTu TaOIUIIBI HA3BAaHKUE TIOMEIIAIOT TOJIBKO HAJl IEPBOM YacThIO
TaOJIHUIIBI, HUKHIOK TOPU30HTAIBHYIO YEPTY, OTPaHUYMBAIONIYIO TAOJIHILY, HE TIPOBOJIST.
Tabnumy cnenyer pacrnonaratb B 0T4ETE HETIOCPEACTBEHHO MOCIE TEKCTa, B KOTOPOM OHA
YIIOMHHAETCS BIIEPBBIC, HITU Ha CIICAYIOIICH CTPaHHMIIC.

Ha Bce TabGiuipl JOKHEI OBITH CCBUTKH B pedepare. [Ipu cchiike ciieyer mucaTh CIIOBO
«TabiuIay ¢ ykazaHueM ee Homepa.

OdopMmieHue WLIIOCTPALMIA:

WnmocTtpanuu (4epTexu, rpapuKu, CXeMbl, KOMIIbIOTEPHBIE pacleyaTky, AMarpaMmBbl,
(OTOCHUMKN) ciielyeT pacnojaraTb HEOCPEICTBEHHO 110CIIE TEKCTa, B KOTOPOM OHHU
YIIOMUHAIOTCS BIIEPBBIE, WM Ha CIEAYIOIIEH CTPaHHULIE.

WnmocTpanyiy MOTyT ObITh B KOMIIBIOTEPHOM HCIIOJIHEHHH, B TOM YHUCIIE U LIBETHBIE.
Ha Bce nmmtoctparuu 10mKHBI OBITH TaHBI CCHUTKH B pedepare.

Nmroctpanuy, 3a HCKIIFOYEHUEM WIUTFOCTPALUKU IIPUIIOKEHUH, CIENYET HyMEPOBATh
apabckuMH U paMu CKBO3HON HyMepalien.

Ecnu pucyHok oauH, To oH 0603Havaercst «PucyHok 1». C10BO «pUCYHOK» U €To
HAauMEHOBAHME PACIIONAraloT IOCEPENNHE CTPOKH.

JlomyckaeTcsi HyMepoBaTh WUTIOCTpAIMK B IIpesienax paszena. B aTom ciiyyae Homep
WUTIOCTPAIMM COCTOUT M3 HOMEpa pas/iesia U MopsSAKOBOr0 HOMEpa WILTIOCTPAIIHH,
pasaeneHHbix Toukod. Hanpumep, Pucynok 1.1.

WnmocTpanuu, npu He0OX0IUMOCTH, MOT'YT UMETh HAUMEHOBAHUE U TIOSCHUTEIbHBIE
JaHHbIE (MOAPUCYHOUHBIN TEKCT). CiioBO «PUCYHOK» 1 HaMMEHOBaHME MTOMEIIAIOT TOCTIe
MOSICHUTEIBLHBIX JAHHBIX U PACTOAraroT cieayomuM oopasom: Pucyrok 1 — Cxema
KapThl CaiTa.

WnmocTpaiy Kaxa0ro NprIosKeH!s: 0003HavaloT OTAEIbHON HyMepaliel apadCKuMH
mudpamu ¢ godasneHreM nepea uuppoit o6o3HaueHus npuioxxenus. Hanpumep,
Pucynok A.3.

[Ipu ccpuikax Ha WILTIOCTPALIMU CIIETYET MUCATh «... B COOTBETCTBUU C PUCYHKOM 2» IIPH
CKBO3HON HYMEpAallMH U «... B COOTBETCTBHH C PUCYHKOM 1.2» npu Hymepauuu B
npelenax pasjaena.

Ipunoxenus

[Tpunoxenne oopMIISIFOT KaK MPOJOKEHHE JAHHOTO JOKYMEHTa Ha MOCIEIYIOIUX €ro
JIMCTaX WX BBIMYCKAIOT B BUJIE CAMOCTOSITENILHOTO IOKYMEHTA.
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— B tekcte nokyMeHTa Ha BCe MPUIIOKEHUSI TOJIKHBI OBITh JaHbI CChUIKU. [Ipunoxenus
pacrosararoT B HOPSAJKE CChIJIOK Ha HUX B TEKCTE JOKYMEHTA, 3a UCKIFOUEHUEM
CHpaBOYHOTO NpuiIokeHus «bubnmorpadus», KOTOpoe pacronaraioT NOCIeTHUM.

— Kaxnoe npuiioxxeHue cieyeT HAYMHATh ¢ HOBOW CTPaHULbI C yKa3aHUEM HaBEPXY
nocepeHe CTpaHuIbl cioBa «lIpunoxxeHne», ero 0003HaYeHUS U CTEIICHH.

— IlpunoxkeHue T0HKHO UMETh 3aroj0BOK, KOTOPBIHM 3aIMChIBAIOT CHMMETPHYHO
OTHOCHUTEJILHO TEKCTA C TIPOIMMCHON OYKBBI OTJICTILHOM CTPOKOM.

— Ilpunoxennst 0003HAYAIOT 3arJIABHBIMU OYKBaMH PycCKoro andaBuTa, HaUMHAS ¢ A, 3a
ucKmodenreM 6yks E, 3, i1, 0,4, b, bl, b. [Tocrne ciosa «[Ipunoxxenue» cienyer OyKBa,
0003HavaroIas ero MocieI0BaTeIbHOCTD.

— JlonyckaeTcst 0603HaueHUE MPHIIOKEHU OYKBaMU JIATHHCKOTO anaBuTa, 3a

uckiaouenreM 6yks [ u O.

— B cnyuae noiaHOro ucnonb30BaHus OYKB pyCCKOTO U JATHHCKOTO aji(haBUTOB
JOTTycKaeTcsi 0003Ha4aTh MPHUIOKEHUS apaOCKUMHU U paMH.
— Ecnu B 1okymMeHTe 0JIHO IpHIIOkKEeHHE, OHO o0o3HavaeTcs «[Ipunoxxerue Ay.

— TeKcT KaX10T0 MPHIOKEHUS, TPU HEOOXOIUMOCTH, MOKET OBITh pa3JiesieH Ha Pa3aedbl,
[0JIpa3/ielibl, MyHKThI, HOJMYHKTBI, KOTOPbIE HYMEPYIOT B IIpeseaax KaKiaoro
npuiokenus. Ilepen HomepoM cTaBUTCS 0003HAUEHUE 3TOTO IPUIIOKEHUS.

- HpI/IJ'IO)KeHI/ISI JOJI2KHBbI UMCTB O6H_[y10 C OCTaJIbHOM YaCThIO JAOKYMCHTA CKBO3HYIO

HyMEpaluto CTpaHUII.

IIpeacrasiennue.

ITncemennas pa60Ta JO0JI’KHa OBITH NpeacTaBiICHA B ABYX BHIAX: IICYATHOM U 3JICKTPOHHOM.
6. OBPA3OBATEJIBHBIE U THO®OPMAIIMOHHBIE TEXHOJIOT U
6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUH
[Tpu poBeICHUY J1IEKYUOHHBIX 3AHAMUIL TIPETYCMAaTPUBACTCS HCIIOJIB30BAHUE PECYPCOB
CeTn I/IHTCpHCT IJI1 JEMOHCTPAlluU HHTCPAKTUBHBIX Moneneﬁ HCCIICO0BATCIIbCKUX YCTAHOBOK U

HN3Yy4aCMbIX IMPOLCCCOB.

Hcnonb3ytores GopMbl OuHapHsix ypoKoe, BO BpeMsi KOTOPBIX JJIsl IPOBEACHHUS
MHXEHEPHBIX pacyeTOB UHTETPUPYIOTCS (PU3KKA, MaTEMaTHUECKUI aHaIN3 U U3ydaemast

U CITATIIINHA.

[Ipu npoBeneHnN CEMUHAPOB UCIIONb3YIOTCSI 3JIEMEHTHI 0€/106801l UZpbl: HATIPUMED,
pa3OMBIIMCH HA KOMAH/IbI, CTY/IEHTHI IPOBOISIT CPABHUTEIHHBIN aHAIN3 METOJIOB UCCIIEIOBAHUS

CTPYKTYpHI BEIIECTBA.

[Tpu n3noxeHnu Kypca mpernoiaBaTesto He00X0AUMO MPUIEPKHUBATHCS OCHOBHBIX
HNPUHIUIIOB O0YYEeHHUS: ABUTaThCs OT MIPOCTOTO K CIOKHOMY, BO B3aUMOCBSI3U C JPYTUMHU
KypcamMu. OCBOEHHE TEOPETUUECKOIO Kypca JOJKHO CONPOBOKAATHCS PELICHUSIMU
IIPAKTUYECKUX 3a7a4 Pa3HOTO YPOBHS CIOXKHOCTH.
Tadimuuna S. O0pa3oBareibHbIE TEXHOJOTHHM, MCIOJb3yeMble NPH peaju3aluu y4eOHbIX

3aHATHH

Paznen, rema

dopma yaeOHOTO 3aHATHS

JTUCITUTLIAHBI (MOTYJIS) Jlexus [TpakTHaeckoe Jlaboparopnas
3aHsTHE, CEMUHAp pabota
Paszoen 1. Mexanuxka.
Tema 1. Kunemamuxa Ob63opnas nexyus | KomnviomepHvle He
CUMyAYUU, npeoycmMompeHo

Macmep-knacc,
Ilpaxmuxko-
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opueHmuposarnHoe
3arAamue

Tema 2. JJunamuxa

Jlexyus-ouanoe

Komnwvromepnuvie
cuMynAyuU,
Macmep-knacc,
Ilpaxmuxko-
OpUEHMUPOBAHHOE
3auamue

He
npeoyCMompeHo

Tema 3. 3akoHvl coxpanenus

Jlexyus
¢ 2JleMeHmamu
00pamHoli ca3uU

Komnvromepnwvie
cuMynAyUU,
Macmep-knacc,
Ilpaxmuxko-
OpUEHMUPOBAHHOE
3auamue

He
npeoyCMompeHo

Tema 4. Mexanuxa cniowHwix cpeo

Jlexyus- ouanoe

Komnvromepnwvie
CUMYTAYUU,
Macmep-knacc,
IIpaxkmuxko-
OpUEHMUPOBAHHOE
3anamue

He
npeoycCMOmpeHo

Tema 5. Konebanus

Jlekyus- ouanoe

Komnvromepnuvie
CUMYTAYUU,
Macmep-knacc,
IIpaxkmuxko-
OpUEHMUPOBAHHOE
3auamue

He
npeoycCMoOmpeHo

Tema 6. Pensmusucmcekas mexanuka

Jlexyus- ouanoe

Komnvromepnule
CUMYTIAYUU,
Macmep-knacc,
IIpaxkmuxko-
OpPUEHMUPOBAHHOE
3auamue

He
npeoyCMOmpeHo

Pazoen 2. Monexynspuas ¢usuxa u mepmoouHamura

Tema 1. Ocnosbl MoaeKyiapHo-
KuHemuyeckou meopuu. Qynxyuu
pacnpeoenenus.

O630pHas nekyus

Komnvromepnule
CUMYTAYUU,
Macmep-knacc,
Ilpaxmuxko-
OpUEHMUPOBAHHOE
3auamue

He
npeoyCMOmpeHo

Tema 2. Dnemenmoi (pusuueckou
KUHEMUKU.

Jlexyusi-ouanoe

Komnvromepnule
CUMYTAYUU,
Macmep-knacc,
IIpaxkmuxko-
OpUEHMUPOBAHHOE
3auamue

He
npeoyCMOmpeHo

Tema 3. Dnemenmul
MepMOOUHAMUKU.

Jlexyus
¢ 2NeMeHmamu
0bpammoll ces3u

Komnvromepnule
CUMYTAYUU,
Macmep-knacc,
IIpaxkmuxko-
OpUEHMUPOBAHHOE

He
npeoyCMOmpeHo
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3anAamue

Tema 4. Bzaumooeticmeue MONEKY 8
2a3ax U ACUOKOCMSIX.

Jlexyus-ouanoe

Komnvromepnuvie
CUMYIAYUU,
Macmep-knacc,
IIpaxkmuxko-
OpUEHMUPOBAHHOE
3auamue

He
npeodycmMompeHo

Pazoen 3. Dnexmpuuecmso u macHemu

3M

Tema 1. Dnekmpocmamuka

Ob30pnas nexyus

Komnwvromepnuvie
CUMYTAYUU,
Macmep-knacc,
IIpaxkmuxko-
OpUEHMUPOBAHHOE
3anamue

He
npeodycmMompeHo

Tema 2. Cmayuonapmwiii
NEKMPUHECKULL THOK

Jlexyus-ouanoe

Komnvromepnuvie
CUMYTAYUU,
Macmep-knacc,
IIpaxkmuxko-
OpUEHMUPOBAHHOE
3anamue

He
npeoycCMOmpeHo

Tema 3. Ions dsudicywpuxcsi 3apsioos.

Jlexyus-ouanoz

Komnvromepnuvie
CUMYTAYUU,
Macmep-knacc,
IIpaxkmuxko-
OpUEHMUPOBAHHOE
3auamue

He
npeoycCMOmpeHo

Tema 4. Macuumnoe none
CMayuoHapHo2o MoxKa.

Jlexyus
¢ 2NeMeHmamu
00pammoll ces3u

Komnvromepnule
CUMYTIAYUU,
Macmep-knacc,
IIpaxkmuxko-
OpPUEHMUPOBAHHOE
3auamue

He
npeoyCMOmpeHo

Tema 5. Dnexmpomazcnumuas
UHOYKYUSL U OCHOBbL MeopUU
INEKMPOMASHUMHO2O0 NOJ.

Jlexyus-ouanoe

Komnwvromepnuvie
CUMYTAYUU,
Macmep-knacc,
IIpaxkmuxko-
OpUEHMUPOBAHHOE
3anamue

He
npeoycmMompeHo

Tema 6. Keasucmayuonapnoie
AGNEHUS 8 INEKMPUUECKUX YENSX.

Jlexyus-ouanoe

Komnwvromepnuvie
CUMYTAYUU,
Macmep-knacc,
IIpaxkmuxko-
OpUEHMUPOBAHHOE
3auamue

He
npeodycmMompeHo

Tema 7. Dnexmpomaznummbie
KoneOanus u nepemeHHulll
NeKMPUeCcKULl Mox.

Jlexyust
¢ 27lemMeHmamu
0Opamuoll ca3uU

Komnwvromepnuvie
CUMYTAYUU,
Macmep-knacc,
IIpaxkmuxko-
OpUEHMUPOBAHHOE
3auamue

He
npeodycmMompeHo
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Tema 8. DnekmpomacHummole 80 1Hbl

Jlexyus-ouanoe

Komnwviomepnuvie
cuMynAyuU,
Macmep-knacc,
Ilpaxmuxko-
OpUEHMUPOBAHHOE
3auamue

He
npeoyCMompeHo

Tema 9. Cmamuueckue noisi 6
eeujecmee.

Jlexyus-ouanoe

Komnwvromepnuvie
cuMynAYUU,
Macmep-knacc,
Ilpaxmuxko-
OpUEHMUPOBAHHOE
3auamue

He
npeoyCMompeHo

Tema 10. Dnexmpuueckue moxu 6
8aKyyMe U 8 pa3IUYHbLIX CPEOax.

Jlexyus-ouanoe

Komnwvromepnuvie
CUMYTAYUU,
Macmep-knacc,
Ipaxkmuxko-
OpUEHMUPOBAHHOE
3aunamue

He
npeoycmMompeHo

Tema 11. Dnemenmot pusuxu
RIA3MbL.

Jlexyus
¢ 27leMenmamu
0Opamuoll ces3u

Komnvromepnwvie
CUMYTAYUU,
Macmep-knacc,
IIpaxkmuxko-
OpUEHMUPOBAHHOE
3anamue

He
npeoyCMOmpeHo

Paszoen 4. Onmuxa

Tema 1. Dnexmpomazcnummbie
be2yujue MOHOXpOMAmMuyeckue
6OJIHYL.

Ob30pnas nexyus

Komnwvromepnuvie
CUMYTAYUU,
Macmep-knacc,
Ilpaxmuxko-
OpUEHMUPOBAHHOE
3ansamue

He
npeodycmMompeHo

Tema 2. H3mepenue snepeuu
INEKMPOMASHUTNHBIX BOJIH.

Jlexyus
C 2/leMeHmamu
0OpamHoli ca3uU

Komnwvromepnuvie
CUMYTAYUU,
Macmep-knacc,
Ilpaxmuxko-
OpUEHMUPOBAHHOE
3ausamue

He
npeodycmMompeHo

Tema 3. Cynepnozuyus
INEKMPOMASHUTNHBIX BOTH.

Jlexyus-ouanoe

Komnwvromepnuvie
CUMYTAYUU,
Macmep-knacc,
IIpaxkmuxko-
OpUEHMUPOBAHHOE
3auamue

He
npeodycmMompeHo

Tema 4. Pacnpocmpanenue ceema 6
U30MpONHOU cpeoe.

Jlexyusi-ouanoe

Komnvromepnule
CUMYTAYUU,
Macmep-knacc,
IIpaxkmuxko-
OpUEHMUPOBAHHOE
3auamue

He
npeoyCMOmpeHo

Tema 5. Ompasicenue u nperomieHue

Jlexyus

Komnvromepnule
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ceema Ha epaHuye pazoena 08yx
cpeo.

¢ 2NeMeHmamu
0Opamuoll cea3u

CUMYTIAYUU,
Macmep-knacc,
IIpaxkmuxko-
OpUEHMUPOBAHHOE
3auamue

npeodycmMompeHo

Tema 6. Unmeppepenyus ceema.

Jlekyus-ouanoe

Komnvromepnwvie
CUMYIAYUU,
Macmep-knacc,
IIpaxkmuxko-
OpUEHMUPOBAHHOE
3anamue

He
npeodycmMompeHo

Tema 7. Pacnpocmpanenue ceema 6
AHU30MPONHOIU cpede.

Jlexyus-ouanoe

Komnvromepnwvie
CUMYTAYUU,
Macmep-knacc,
IIpaxkmuxko-
OpUEHMUPOBAHHOE
3anamue

He
npeoycCMoOmpeHo

Tema 8. [Jugppaxyus ceema.

Jlexyus-ouanoe

Komnwvromepnuvie
CUMYTAYUU,
Macmep-knacc,
Ipaxkmuxko-
OpUEHMUPOBAHHOE
3aunamue

He
npeoycmMompeHo

Tema 9. I'onoecpaghus.

Jlexyus-ouanoe

Komnwvromepnuvie
CUMYTAYUU,
Macmep-knacc,
Ilpaxmuxko-
OpUEHMUPOBAHHOE
3ansamue

He
npeodycmMompeHo

Tema 10. I'eomempuueckas onmuxa.

Jlexyus-ouanoe

Komnwvromepnuvie
CUMYTAYUU,
Macmep-knacc,
Ilpaxmuxko-
OpUEHMUPOBAHHOE
3ansamue

He
npeoycmMompeHo

Pazoen 5. Duzuxa amomos u amomuvix s61eHull

Tema 1. Knaccuueckue mooenu
amoma.

O630pHas nekyus

Komnvromepnule
CUMYTAYUU,
Macmep-knacc,
IIpaxkmuxko-
OpUEHMUPOBAHHOE
3auamue

He
npeoyCMOmpeHo

Tema 2. KopnycKyasapHo-601H0801
0yanu3m MUKpooObeKmoa.

Jlexyust
¢ 27lemMeHmamu
0Opamuoll ca3uU

Komnwvromepnuvie
CUMYTAYUU,
Macmep-knacc,
IIpaxkmuxko-
OpUEHMUPOBAHHOE
3auamue

He
npeodycmMompeHo

Tema 3. Ypasnenue lllpeounzepa.

Jlexyus-ouanoe

Komnwvromepnuvie
CUMYTAYUU,

He
npeoycmMompeHo
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Macmep-knacc,
Ilpaxmuxko-
OpUEHMUPOBAHHOE
3auamue

Tema 4. Dnekmpon 6 amome
6000pooa.

Jlexyus
¢ 2JleMenmamu
00pamHoli céa3uU

Komnwvromepnuvie
cuMynAyuU,
Macmep-knacc,
Ilpaxmuxko-
OpUEHMUPOBAHHOE
3auamue

He
npeoyCMompeHo

Tema 5. MrozosnekmporHble
amombol.

Jlexyus-ouanoe

Komnwvromepnuvie
CUMYTAYUU,
Macmep-knacc,
Ipaxkmuxko-
OpUEHMUPOBAHHOE
3aunamue

He
npeoyCMompeHo

Pazoen 6. Puzuxa amomuo2o s0pa u yacmuy

Tema 1. Amomnwie cucmemoi.

Ob30pnas nexyus

Komnwvromepnuvie
CUMYTAYUU,
Macmep-knacc,
Ipaxkmuxko-
OpUEHMUPOBAHHOE
3aunamue

He
npeoycmMompeHo

Tema 2. Amomnoe s0po.

Jlexyus-ouanoe

Komnwvromepnuvie
CUMYTAYUU,
Macmep-knacc,
Ilpaxmuxko-
OpUEHMUPOBAHHOE
3ansamue

He
npeoycmMompeHo

Tema 3. Paouoaxmuenocme.

Jlexyus-ouanoe

Komnwvromepnuvie
CUMYTAYUU,
Macmep-knacc,
Ilpaxmuxko-
OpUEHMUPOBAHHOE
3ansamue

He
npeoycmMompeHo

Tema 4. Bzaumooeiicmeue yacmuy
UBTTYYEHUS C BEUIECIBOM.

Jlexyus
¢ 27leMeHmamu
0Opamuoll ca3uU

Komnwvromepnuvie
CUMYTAYUU,
Macmep-knacc,
IIpaxkmuxko-
OpUEHMUPOBAHHOE
3auamue

He
npeodycmMompeHo

Tema 5. Aoepnovie peaxyuu.

Jlexyusi-ouanoe

Komnvromepnule
CUMYTAYUU,
Macmep-knacc,
IIpaxkmuxko-
OpUEHMUPOBAHHOE
3auamue

He
npeoyCMOmpeHo

Tema 6. Dnemenmaphuvle yacmuybi.

Jlexyus
¢ 27lemenmamu
00pamHoli cea3uU

Komnvromepnule
CUMYIAYUU,
Macmep-knacc,

He
npeoycCMOmpeHo
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IIpaxkmuxko-
OpUEHMUPOBAHHOE
3auamue

6.2. UndopmanmoHHble TEXHOJOTHI

W3yuenne qUCUUIUIMHBI TPEIyCMaTPUBACT IPUMEHEHHE aKTUBHBIX (POPM MTpOBEACHUS
3anatuil. [IpunsTas TexHonorus o0ydeHus 6a3upyeTcsi Ha MHTEPaKTUBHOM paboTe B ayJUTOPHUH,
KOTJa B ITpOLeCcCe JIEKIUI U TPAKTUUECKUX 3aHATHMH, TOMOIHIAEMbIX CAMOCTOSTENIbHON paboTON
00yyaeMbIX, B TOM YHUCJIE U C y4acTUEM NIPETOAaBATelNs, BBIIOIHACTCS Cepus 3aaHui,
COBOKYITHOCTb KOTOPBIX IIO3BOJISIET IPAKTUYECKU IPUMEHHUTD NOJy4YEeHHbIE 3HAHUS, pa3BUBas
IPUHATBIE IS JAaHHON TUCLMITIIMHBI KOMIIETEHLIUH.

IIpoBeneHue OONMBIIMHCTBA 3aHATUH OCYIIECTBIISIETCS C UCIIOJIBb30BaHUEM KOMITbIOTEPOB
U MYJIbTUMEIMHHBIX CPEJCTB, @ TAK)KE pPa3JaTOUYHbIX MaTepPHUaJIOB.

Kak ncToyHuk nHpopMauy MHUPOKO UCIOIB3YIOTCS AIEKTPOHHBIE YUEOHUKH U
pasyIn4HbIe CaliThl KaK Ha JJOTOBOPHOM OCHOBE (CMOTPH II. 6.3), Tak M HaXxoAsIIecs B
CBOOOJTHOM JOCTYIIE.

WutepHer u IT TeXHONIOIUU MHUPOKO UCIOIB3YIOTCS IPU NOArOTOBKE JIEKLUH,
MpEe3eHTalNI
U TIp.

Mertoanueckue yKa3aHUs pPEKOMEH/TyeTCs NPUHOCUTH  Ha Kaxoe
3aHATHUE, YTOOBI «OTCIICKHUBATHY» PACCMOTPEHHE BOTIPOCOB MPEAYCMOTPEHHBIX I OTBETOB Ha
KOJIOKBHYMax. Kpome Toro HeoOxoanMas TuTeparypa BeIJAeTCs B DJIEKTPOHHOM BHUJIE, B
dopmarte djvu u pdf. CtyneHTsl epes KaxxI0# JeKIued N3yJaroT MaTeprabl, TOJy4eHHBIC OT
nperno/iaBaTess Ha IpeablayIei IeKuuu. /s moBIIeH s peHTHHTA IS CTYACHTOB
pa3paboTaHa cucTeMa JIOTIOJTHUTENBHBIX 3aHATHI, BKITFOUAIOIINX B C€0sI HCCIIEIOBATENLCKHUE,
TEXHUYECKHE U MpaKTHIeCKue 3a1anus. [1oTydnTh nX MOKHO B TEUSHHE NIEPBBIX JBYX HE/IEIb
WH/IMBUTYaJIbHO.

@DopMBI KOHTPOJIS: KOJUIOKBHUYMBI, TEMaTHYeCKHe 0030pbl, TEMATHYECKHE CPE3bl, SK3aMEH.

6.3. [IporpammHoe olecrieyeHne, coBpeMeHHbIe MPO(eccHoHAIbLHbIE 0a3bl JaHHBIX
U HH(POPMALMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Dnexrtponnslii katanor Hayunoit Oubnuorexku AI'Y Ha 6aze MARK SQL HITIO

«Mudopm-cuctem»: https://library.asu.edu.ru.

2. DnekTpoHHas OMOIMoTeKa «ACTpaxaHCKUI rocy1apCTBEHHBIN YHUBEPCUTET»
coOCTBEeHHOM reHepannu Ha s1ekTpoHHo# matgopme OO0 «bBUBIIMOTEX»:
https://biblio.asu.edu.ru.

3. DnextpoHHbIN Katanor «Hayunslie xypranst AI'Y»: http://journal.asu.edu.ru/.

4. TocynapcTBeHHas MH(opMaloHHas cucteMa «HarmonanbHas 37eKTpoHHas 6u0innoTeka
(H2B)» — denepanbHas rocyaapcTBeHHas MH(GOPMAIIMOHHAS CUCTEMa, 00ecTIeYrBatOIIast
CO3J1aHUE €MHOT0 POCCUIICKOT0 AJIEKTPOHHOTO MPOCTPAHCTBA 3HAHUM: http://H30.pd.

5. DnektponHas 6ubnanoreka gucceprauuit (Ob/]) PI'b - Poccuiickas rocynapcTBeHHas
oubmmoteka (PT'B): http://dvs.rsl.ru.

6. DnexrponHas oudnaroreunas cuctema (ObC) OO0 «Ilomurexpecype» «KoHcympTanT
cTyaenTtay. WWw.studentlibrary.ru.

7. OnextponHas 6ubnunoreunas cuctema (ObC) OO0 «llenTp undpoBoit AUCTPUOYITII

«KHUT'A®OH/1»: www.knigafund.ru/.

8. DnexTpoHHas OMOIMOTEYHAS CUCTEMA H3/1aTeIbCTBA IOPAUNUT pasnen «Jlerengapusie
KHUTH».
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9. VYHuBepcanbHas CIPaBOYHO-UH(POPMALMOHHAS TIOJIHOTEKCTOBAs 0a3a TaHHBIX
nepuoandeckux u3ganuii OO0 «MBUCy: http://dlib.eastview.com/

10. Hayunas snexkrponHnas 6uoimoreka eLIBRARY.ru OOO «PYHO3by - kpynHehmmit
poccuiickuii nHGOpMaMOHHBIN mopTai: http://elibrary.ru

6.3.1. IlporpammHoe odecnieyenme

HanmeHOBaHHME IPOTPAMMHOTO Hasnauenue
oOecrieye Hust
Adobe Reader [TporpaMma aJis IpOCMOTpPa IEKTPOHHBIX
JOKYMECHTOB
Moodle Oo6pazoarenprblil moprast ®I'BOY BO «AT'Y»
Mozilla FireFox bpaysep

Microsoft Office 2013, Oducnas mporpamma
Microsoft Office Project
2013, Microsoft Office

Visio
2013
7-zip ApxuBarop
Microsoft Windows 7 OmnepaloHHas CuCTeMa

Professional

Kaspersky Endpoint Se- CpencTBO aHTUBUPYCHOM 3aIIUTHI

curity

7. ®OH/JI OLIEHOYHBIX CPEJICTB JIJ151 MPOBEJAEHMS TEKYIIETO KOHTPO.JIS
U IPOMEKYTOYHOM ATTECTALIMM MO JUCUMIIIMHE (MOAY.JIIO)

7.1. IlacnopT (poHIA2 OLIEHOYHBIX CPEICTB

[Ipu mpoBeneHUHN TEKYIIETO0 KOHTPOJIS M MPOMEKYTOUHOM aTTeCTallud MO IUCIUIUINHE
(monymo) «®Duszukay mpoBepseTcs CHOPMUPOBAHHOCTH Y OOYUAIOIMIMXCA KOMIIETEHITUH,
VKa3aHHbIX B pas3felie 3 HacTosIIeld MNporpaMMbl. OTamHOCTh (HOPMUPOBAHMS JTAHHBIX
KOMIIETEHIIMA B  TPOILECCE OCBOCHHsS  00pa30BaTeNbHOW  TPOTPAMMBI  OIIPENENIETCS
MOCNIEOBATEIbHBIM OCBOCHHEM JUCHUIUIMH (MOAYJEH) W TMPOXOXKISCHHUEM TIPAKTHK, a B
MPOIECCe OCBOCHHS JUCIHMILIUHBI (MOIYISI) — IOCIEIOBATEIIBHBIM JIOCTH)KEHHUEM pE3yJIbTaTOB
OCBOCHHUS COJIEPKATEILHO CBSI3aHHBIX MEXKIY COOO0M pa3aenoB, TeM.

Ta6auna 6. CoorBercTBHE Pa3fesoB, TeM THCHUILINHBI (MOAYJIs1), pe3yJIbTATOB 00y4eHHs
10 JUCUMITIMHE (MOXYJII0) M OLIEHOYHBIX CPE/ICTB

Koutponupyemsiii paznen, Tema qucuuiuiiabel | Koa koHTponupyeMoit HanmenoBanwne
(MotyIist) KOMIETEHIINU OIIEHOYHOTO CPEJCTBA
Pa3nen 1. Mexanuka. Kunematunka. OIIK-1 1. Bompocs! aiis
Junamuka. 3akoHbl coxpaHeHus1. MexaHuka cobeceoBaHUS
crtomHbIX cpen. Konebanus. 2. TecToBBIE 3a0aHUS
PensgruBucrckas MexaHuka 3. TemaTuueckuii
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KonTponupyemsliit paznen, teMa quciuuiuiniel | Kox koHTposmpyeMon HaunmenoBanue
(Moyms) KOMIIETEHIINHU OIICHOYHOTI'O CPEJICTBA
0030p
4. Bonpockl K
KOJUIOKBUYMY
Paznen 2. MonekynspHas pusuka u OIIK-1 1. Bompocs! aiis
TepMoMHaMUKa. OCHOBBI MOJIEKYJISIPHO- colecenoBaHus
KHHETHUYECKON TE€OPUU. DIEMEHTBI 2. TecToBbIE 3a0aHUS
(bU3UYECKON KHHETUKH. SIBJIEHUS ITepeHoca. 3. Temarnueckuii
DJIEMEHTHI TEPMOJNHAMHUKHU. 0030p
B3anmopnencTere MOJIEKyII B ra3ax u 4. Bompocsl k
KUJKOCTSIX. KOJUIOKBUYMY
Paznen 3. DaekTpuuecTBO M1 MarHETU3M. OIIK-1 1. Bonpoch! aiis
Onektpoctatuka. CTarmoHapHbII cobecenoBaHUs
3eKTpudecKuid ToK. [lomnst nBrxynmxcs 2. TectoBbIe 3a1aHUs
3apsa0B. MarHuTHOE MOJIe CTALIMOHAPHOTO 3. Temaruueckuii
TOKA. DJIEKTPOMAarHuTHasi MHAYKIUS U 0030p
OCHOBBI TEOPUHU IEKTPOMArHUTHOTO MOJISL. 4. Bonpockl K
KBazucrannoHnapHsble sIBJICHUS B KOJUIOKBUYMY
ANEKTPUUECCKUHN LEMAX. DICKTPOMArHUTHbIC
KoJIe0aHUs ¥ MIEPEMEHHBIN JIEKTPUIECKUI
TOK. DJIEKTPOMarHuTHbIE BOJIHBI.
Craruueckue 1noJisi B BEIIECTBE.
DNEKTPUUECKHE I10JI B BAKYYME U B
pa3IMYHBIX cpeax. DIEeMEHThl (HU3UKU
TIJIa3MBl.
Pa3nen 4. Ontuka. DIeKTpOMAarHUTHbIE OIIK-1 1. Bompocs! amst
Oeryire MOHOXpOMAaTHYECKHE BOJIHBI. co0eceoBaHus
N3mepennesHeprum 31eKTPOMarHUTHBIX 2. TectoBbIe 3a1aHUs
BOJTH. CyTepIio3uIius 3JIeKTPOMarHUTHBIX 3. Temarnueckuii
BOJIH. PacnipocTpaHenue cBera B 0030p
M30TpomHOMU cpeae. OTpaxeHuen 4. Bonpockl K
MIpEJIOMJIEHUE CBETA Ha I'PAHMIIE pa3jienia KOJUIOKBUYMY
IByX cpel. IHTepdepenuus caera.
PacnipocTpanenue cBeTa B aHU30TPOITHOM
cpene. Audpakuus ceera. ['onorpadus.
I'eomeTpuyeckas ONTUKA.
Pa3nen 5. ®uznka aTOMOB ¥ aTOMHBIX OIIK-1 1. Bompocs! aiis
apiennil. KBanrosas ontuka. Knaccuueckue cobece10BaHUS
Mojenu aroma. KopmycKysipHO-BOJTHOBOM 2. TectoBbIe 3a1aHus
Jyaanu3M MUKPOOOBEKTOB. Y paBHEHUE 3. Tematnueckuit
[penunrepa. 1eKTPOH B aTOME BOJOPO/IA. 0030p
MHOro371eKTpOHHBIE ATOMBI. 4. Bompocsl k
KOJIJIOKBUYMY
Pa3znen 6. ®usuka aTOMHOTO s1/ipa ¥ YacTHII. OIIK-1 1. Bompocs! amst
ATOMHBIE CUCTEMBI. ATOMHOE SITPO. co0eceoBaHus

PannoaktuBHOCTE. B3anMmoneiicteue
W3JIyYEHHUS C BEIIECTBOM. fIepHBIEC pEaKIUH.
DJIeMEHTApHBIE YaCTHUIIBI.

2. TecToBbIC 3a1aHUS
3. Temarnueckuii
0030p

4. Bonpockl K
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KoHTtposmpyemslii pasaen, TeMa IMCUUILUIMEEL | Ko KoHTpoaupyeMon HanmenoBanue
(Monmyist) KOMIIETCHIIMH OLICHOYHOI'O CPEJICTBA
KOJUJIOKBUYMY
CnuHTpOoHHBIE HaHOCHCTEMBI. [lonydenue, OIIK-1 1. Bonpocs! ans
CBOMCTBA, (hr3nyecKre MPUHLUIBI PAOOTHI. cobecei0BaHUS
2. TecToBbIE 3a0aHUS
3. Tematuueckuit
0030p
4. Bonpockl K
KOJUIOKBUYMY
MeTo/1bl TEOPETHYECKOTO U OIIK-1 1. Bompoch! aiis
AKCIEPUMEHTAIBLHOTO UCCIIEIOBAHUS cobecenoBaHUs

HaHocucTeM. TeopeTudyeckue MOJEIH U UX
UCIIOJIb30BaHuE. DJIeMEHTapHas Teopus
Hpyne. IIpaBuna cymm. Teopus
¢ynkunonana motHocT (DFT) kak 6a30BbIit
MUKPOCKOIIUYECKUI METO U3YUEHUS
HanocucteM. @ynkiuonan Kona-Illema n
00MEHHO-KOPPEISAIUOHHBIHN UJIeH.
Knaccugukarus skcriepuMeHTaIbHBIX
METO0/0B uccienoBanus. CpaBHEHUE U
XapaKTEPUCTUKH.

2. TecToBbIC 3a7aHUS
3. Temarnueckuii
0030p

4. Bompocsl k
KOJIJIOKBHYMY

7.2. Onucanue mokasarejeil M KpPUTepPHEB OLCHMBAHUS KOMIICTCHUIMH, ONMHCAHHME

IIKAJI OHCHUBAHUA

Z[J'ISI OLICHUBAHUA PE3YyJIbTATOB O6y‘lCHI/I${ B BHJI€ 3HAHUM HCITOJIB3YIOTCA TCCTUPOBAHUC,
HHIUWBHUIYAJIbHOC CO6CCCI[OB3HI/IG, yCTHI)Ie/HI/ICBMeHHI)IG OTBCThI Ha BOITPOCHI.
Z[J'ISI OLICHUBAHUA PEC3YJIbTATOB 06yquI/1${ B BHUIC y'MeHI/Iﬁ U BIaJICHUMN HCIOJIB3YIOTCA

WHIWBHUIYAJIbHBIC 3aJaHUS.

Ta6auna 7. [loka3zaTein onleHMBaHUS Pe3y/IbTATOB 00y4eHHs B BH/le 3HAHUMH

[lIxana
Kpurepun onenuBanus
OLICHUBAHHUS
JEMOHCTPHpPYET TiyOOKOe 3HaHHME TEOPETHYECKOro Marepuaia, YMEHHe
5 000CHOBAaHHO U3JIaraTh CBOM MBICIIH 110 00CYKJ1a€MbIM BOIPOCAM, CIIOCOOHOCTb
«OTIUYHO» | MOJIHO, MPAaBWIBHO M apryMEHTHPOBAHHO OTBeYaTb HA BOIPOCHI, HNPUBOJIUTH
TIPUMEPHI
4 JEMOHCTPHPYET 3HAHHWE TEOPETHYECKOr0 MaTepuana, ero IOCieA0BaTelIbHOEe
«XOpOIION W3JIOKEHHUE, CIMOCOOHOCTh TPHBOJUTH TIPUMEPHI, JIOMYCKAeT eIWHUYHBIC
OIMOKH, HCTIpaBIIsieMbIe TIOCIIE 3aMeUaHMsl IPEToaaBaTelis
3 JEMOHCTPHPYET  HETMOJHOe, (parMeHTapHOE  3HaHHE  TEOPETHYECKOTO
«y1OBACTBODH MaTepuana, TpeOyrollee HaBOAAIIMX BOMPOCOB IpENojaBareisi, IOMyCKaeT
TEILHON CYIIECTBEHHBIE OMIMOKH B €r0 W3JIOKEHHWH, 3aTPYAHACTCS B TPUBEICHHUU
IPUMEPOB U (POPMYITHUPOBKE BHIBOJIOB
2 JEMOHCTPHPYET CyIIeCTBEHHBIE TIPOOEITBI B 3HAHUU TEOPETUIECKOTO MaTepHaa,
«HEYJIOBJIETBO | HE CHOCOOEH €ro W3J0XKHTh U OTBETHTh Ha HABOJAIIME BOIPOCHI
PHUTEIBHO» | MpEroaBaTelisi, He MOXET MMPUBECTH MPHUMEPHI

Taouauna 8. [lokazaTenu oeHUBaHUSA Pe3yJIbTATOB 00y4eHUS B BU/Ie YMEHUI U BJIaJeHUI
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[xaia
Kpurepuu onenuBanus
OLICHUBAHHS
JEMOHCTPHPYET CHOCOOHOCTh MPUMEHSATh 3HAHME TEOPETUYECKOro MaTepualia
5 [P BBIIOJHEHUM 3aJaHui, II0CJIEJOBATEIbHO W IIPABUJIBHO BBIIOJIHAET
«OTIUYHO» | 3a/laHUs, YMEET OOOCHOBAHHO W3JIaraTh CBOM MBICIM M J€JIaTh HEOOXOIMMBbIE
BBIBOJIbI
JEMOHCTPHUPYET CHOCOOHOCTh NMPUMEHSATh 3HAHME TEOPETUYECKOIo MaTepuala
4 IIPY  BBIIOJHEHUU 33JlaHHUM, IIOCJIEIOBATEIbHO M IPAaBWJIBHO BBIIIOJHACT
«XOpOIION 3aJjaHus, yMeeT OOOCHOBAaHHO H3JaraTb CBOM MBICIHM U JejaTb HEOOXOAHUMBIE
BBIBOJIbI, JOIYCKAaeT €JAMHUYHbIE OLIMOKH, UCIpaBIIIEMbIE IOCIE 3aMeyaHMs
IIpenoiaBaTelis
3 JEMOHCTPHPYET OTACIbHBIC, HECHCTEMATH3HPOBAHHBIE HABBIKH, HCIIBITHIBACT
«y10BICTBOpH 3aTpy/[HEHUs] U JONYCKAaeT OLIMOKHM INpH BBINOJHEHUM 3a/aHUM, BBIIOIHSAET
TOIBHON 3aJjaHle 10 TMOJICKAa3Ke TpenojaBareis, 3aTpynHsercs B (HopMynupoBke
BBIBOJIOB
2 HE C0COOEH MPABUIIBHO BBIITOJIHUTD 33JaHUS
«HEYAOBIIETBO
PUTEIBLHO»

7.3. KoHTposibHBbIE 3aJaHUsl W HHbIe MATEpPUAJIbI, HEO0OXOAUMBbIE [JI1 OLEHKHU
pe3yJabTaTOB 00y4eHHs MO JMCUHUILTHHE (MOLYJII0)

Bonpocs! k kotokBuyMy Nel «®@u3nyeckre 0CHOBbI MEXaHMKH»

Mexannueckoe asuxenue. CucreMsl orcuera. MaTtepuaiibHas Touka. TpaekTopus.
[Tepememenue u myrb. CKOpOCTb U yCKOpEHHE. TaHreHIIMaIbHOE U HOPMAJIBHOE YCKOPEHUS.
JIBuKeHre MaTepUaJIbHOM TOUKH 10 OKPYKHOCTH. CBSI3b MEXKIY JIMHEWHBIMU U YTIOBBIMU
XapaKTEePUCTUKAMHU JIBHXKCHHUS.

ITepssiit 3akoH HetoTona. MHepumansHble cuctemsl otcueta. [Ipeodpasosanust "anumnes.
[IpuHUMIT OTHOCUTENBHOCTH. |'paHUIbl MPUMEHUMOCTH KJIACCUYECKOW MEXaHUKH.
B3aumoneiictue ten. Cuna, macca. Bropoii 3akon Hetotona. immnynbe (KOTU4ecTBO

JIBHDKCHUS ).

Tperuii 3akoH Herorona. M3onupoBanHas cucteMa MaTepraibHbIX TeJl. 3aKOH COXpaHEHUS
umnyisca. Buasl cun B Mmexanuke. Cuiibl ynpyroctd. CHiibl TpeHUS.

Cunsl Tarorenus. Llentpanbuble cuibl. ['paBUTalIMOHHOE MOJIE U €ro Hanps>KeHHOCTh. [Torne
CHJIBI TSKECTH BOJIM3H 3eMJIH.

[TonsTHe 0 HeMHEPIUAIBHBIX cucTeMax orcyeta. Pabora. Pabota nepeMeHHOM CUJIBI.
MouHocts. KoHCEpBaTHBHBIE M HEKOHCEpBaTUBHBIE CHIIbL. [loTeHnManpHas s3Heprus. CBsa3b
MEXy CHUJION U MOTEHIHAIBHON YHEPTUEH.

Bonpocs! k ko10kBUYMY Ne 2 «ModstekyasipHasi pu3nka 1 TepMOIMHAMUKA)
[Tpenmet monexynsapHoi pusnku. Cuctembl OOIBIIOTO YKCTA YACTHUI] U METO/IBI UX OMHUCAHUS.
ArperaTHbl€ COCTOSIHMS BellecTBA. Mozeb uaeanpbHoro raza. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KMHETUYECKOI TeopuH ujeanbHoro raza. CpenHssi KHHETUYEeCKasi SHEPIHsl
MOJIEKYJI U TEMIIEpATypa.
Pacnipenenennie monexkyn no ckopoctsam. yHkuuu pacnpenenenus Makcpeia. XapakTepHble
CKOpPOCTH JIBKEHHS MOJIEKYJ UJealbHOro ra3a. bapomerpuueckas Gpopmyna. Pactipenenenue
bonbimana. 3akoH paBHOTO pacnpeeneHusl SJHEPruH MOJIEKYJ 110 CTETIEHSIM CBOOO/IBI.
CronkHOBEeHHE MOJIEKYI. SIBneHus nepeHoca: auddys3us, BHyTpeHHee TpEeHHE,
TEIIONPOBOAHOCTb.
DEHOMEHOJIOTUYECKOE OITMCAHUE COCTOSIHUS UAEaNbHOro rasa. IlapameTrpsl cocTosiHMS:
JaBJIeHUE, TEMIIepaTypa, 00beM.
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[Ipoueccol B ra3ax. ['a3oBble 3ak0oHbI. Y paBHeHHe MeHaeneeBa-Kitaneitpona.
[TepBoe Hauano TepmoanHamMuKu. PaboTa, TerioTra, BHyTpeHHsIS SHeprus. AarnadaTH4ecKuii
npouecc. [IoHsATHEe TEeNI0EeMKOCTH UIEAIBHOIO ra3a.
N3o6apuyeckuii, U30XOPUUECKUM U N30TEPMUYECKUI MPOIECCHl B UACATBHBIX T'a3ax.
TennoeMKoCTh UACaTbHBIX T'a30B IPU MOCTOSHHOM 00bEME U MPH MOCTOSTHHOM JIaBJICHUH.
VYpaBHeHHe MONUTpoInHbL. PaboTa naeanbHOro raza npu pa3inyHbIX IpoIeccax.
Bropoe nauano repmoguaaMuku. OOpatumMbie 1 HEOOPATUMBIE TIPOLIECCHI.
Huxnnueckue nporeccel. [{ukn Kapuo. KIIJI nukna Kapno. HepaBenctBo Kiazuyca. Durponus.
3aKOH BO3pACTaHMsI SHTPOIIUH.
VYpaBHEHUE COCTOSIHUS peallbHbIX ra3oB. Teopernueckue nzorepmsl Ban-nep-Baansca u
IKCIIEpUMEHTaJIbHbIE U30TEpMbl. Kputnueckoe cocrosiHue u ero napamerpsl. Ga3opbie
MIepPEXO/BbI.
CrpoeHue KUAKoCTU. MoNeKyIsIpHOE 1aBJI€HUE, IOBEPXHOCTHBIE SIBJICHUS B AKUJKOCTH.
Kpucrannnueckue u amopgusie tena. [lonsTre o xapakTepe TEIIOBOTO JIBHXKEHUS B TBEP/IbIX
Tenax. TeraoBoe pacuIMpeHHe U TeIIOEMKOCTh TBEpABIX Teil. 3akoH Jrononra u [1Tu.
ArperatHble cocTostHus BemiecTBa. [loustue daspl. Kpucrannuzanus u niasnenue. Mcnapenue
Y KOHJIEHCAIUsl.
Tennora dazoBoro nepexona. Ycinosue paBHoBecus (a3. Jlmarpamma cocrosiaus. TporiiHas
TOYKA.

JlaGoparopHasi padoThI 10 MeXaHUKe
ITormomenue ynpTpa3Byka Bo3ayxoB. HaxoxaeHue 1IuHbBI BOJIHBI U CKOPOCTH YJIBTPa3ByKa
METOJIOM CTOSIYUX BOJIH. IHTepdepeHus ynpTpa3ByKa OoT ABYX TOYEUHBIX HCTOUYHUKOB.
N3zyuennn ¢ dexra Jlomiepa B akycTHKe.
3aBUCUMOCTh MOMEHTA UHEPIIUHU OT PACCTOSIHUS A0 OCH BpallleHUs. 3aBUCUMOCTh MOMEHTA
MHEPLHU OT MACCHI.
VYrnosoit ko3¢ punment ynpyroctu. Teopema Lllteiinepa. MOMEHT MHEpLMU TeJ pa3HON (HOPMBI.
[lenTpobexHas cuia.
[TpsimonuHeliHOE ABM>KEeHUE. PaBHOYCKOpEeHHOE IBUkeHUE. PaBHOYCKOpEHHOE ABUKEHUE HA
HAKJIOHHOH MI0cKoCcTU. PaBHO3amMensieHHOE ABMKEHNE Y TapHas cuiia U uMnyibc. CoxpaHeHue
MMITyJIbCa MPU UEHTPAIbHOM yNpyrom yzaape. CoxpaHeHHe UMITyJIbCa MPU LEHTPAIbHOM
Heyrnpyrom yaape. CoxpaHeHHe UMITyJIbca MpH LIEHTPaJIbHOM YIIPYrOM MHOTOKPAaTHOM yape.
CoxpaHeHue UMITyJbca IPHU LIEHTPAJIbHOM HEYIIPYTOM MHOTOKPAaTHOM YyJape.
[TpoBepka OCHOBHOTIO 3aKOHA TMHAMUKHU BpalllaTeIbHOIO ABUKEHHS Ha KPECTOOOpa3HOM
MmasiTHuKe O6epoOeka.
Masarauk Makcseia.
N3mepenue yckopeHHs cCBOOOIHOTO MaI€HUs Ha MallliHe ATBY/a.
Omnpenenenne yCKOpeHUs: CHIIbI TSDKECTH IPY TOMOIIM MaTeMaTH4eCKOro 1 000pOTHOTO
MasiTHUKOB.
KpytunpHbiii 6aninacTuyeckuii MasiTHUK.
OnpeneneHne MOMEHTOB MHEPLIMU U DJIUIICOUIOB MHEPLIUH TBEPBIX TEN U3 KPYTUIBHBIX
Kosie0aHu .
N3yueHne maTeMaTH4eCcKOro MasiTHuka. Mzyuenue usnyeckoro mMastHuka. M3ydenue
rupockona. M3ydenue 3aTyxaromux KoieOaHui.
3aKOHBI THPOCKOIIOB, TPEX OCEBON I'MPOCKOI
Uzyuenue Teopemsl LllTelinepa npu nomomin ynuBepcaibHoll ycraHoBku Kobpa 3 MasTHuK
Makcsemna
MoMEHT uHepLUHU U KPYTUIIbHBIE KoJieOaHusi MOMEHT UHEPIIMH U YTIIOBOE YCKOPEHHE
Omnpenenenue JUIMHBI CTOSYUX YIbTPa3BYKOBBIX BOJIH MOIVIOIIEHUE YIbTPa3ByKa BO3yXOM
[Ipenomnenue ynpTpa3ByKa B pa3jIndHbIX MHOTOLIENEBbIX cucTemMax [IperomiieHne ynbpTpas3Byka
B CHCTEME OJIMHAPHOU U ABOMHOM IIenei
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JlaGopaTopHasi paGoThl M0 MOJIEKYJISAPHO PU3MKe H TEPMOANHAMHUKE
Jlaboparopnas padota Ne 1. Onpenenenre MOJIEKYISIPHON MacChl U MJIOTHOCTH ra3a METOJJOM
OTKA4KHU
JlaboparopHuas padota Ne 2. Onpenenenue BI3KOCTH BO3yXa KallUJUIIPHBIM METOIOM
Jlaboparopuas padota Ne 3. Onpenenenue Ko3pGUIUEHTA TEIIONPOBOIHOCTH METOIOM
HarpeTon HUTH
JlaboparopHuas pabota Ne 4. Onpenenenue ko3 huiueHTa B3auMHoi 1uddy3uu Bo3ayxa u
BOJISIHOT'O T1apa
JlaGopaTtopHnas pabota Ne 5. OnpeziesnieHrie OTHOIICHUS TETUIOEMKOCTEN BO3/1yXa Mpu
MOCTOSIHHBIX JIaBJIEHUU U 00bEME
JlabGopaTtopHnas pabota Ne 6. OnpejiesnieHrie OTHOIICHUS TETUIOEMKOCTEN BO3/1yXa Mpu
MOCTOSTHHBIX JIaBJIEHUU U 00bEME Pe30HAHCHBIM METOJIOM
JlaGopaTtopHnas pabota Ne 7. OnpejiesnieHre TeII0eMKOCTH TBEPABIX TEI
JlaboparopHnas pabota Ne 8. Onpenenenre TemIOTH TapooOPa30BAHUS BObI
JlabopaTtopHnast pabota Ne 9. Onpenenenrie U3MEHEHUs SHTPOITUHU IIPU HATPEBAHUU U TIJIABJICHUU
0JI0Ba
Jlaboparopuas padota Ne 10. Onpenenenue ko3GPuIreHTa MOBEPXHOCTHOTO HATSHKEHUS
JlaGopaTtopHnas padora Ne 11. ITpoBepka 3akona Illapis
JlaGopaTtopHnas pabota Ne 12. Onpenenenue 3akoHa boitns — MapuoTra u onpeneneHue
YHHUBEPCAJIbHON ra30BOM MOCTOSHHOM
JlaboparopHuas padota Ne 13. Onpenenenue kodddunmenta Ba3koctu 1mo meroay CTokca
Jlaboparopnas pabota Ne 14. Usyuenue nuratens CTUpIMHTA MPU TOMOIIH YHUBEPCATbHOU
ycranoBku Cobra3
JlaboparopHas pabota Ne 15. U3yueHne 3aKkOHOMEPHOCTH U3MEHEHHS IaBIICHUS BOJISIHOTO Mapa
MIPY BBICOKOU TeMITepaType
JlaboparopHas pabota Ne 16. Pacripenenenue MOIEKy IO CKOPOCTSIM
JlabopaTtopHnast pabota Ne 17. 3ydeHue HOpMaabHOTO pacipeneseHus CIy4yaiHON BeTMYMHBI Ha
nocke ['anmpToHa

Taﬁ.lmua 9. HpHMepbl OICHOYHBIX CPEACTB C KIII0YaMHU MIPaBUWJIBLHBIX OTBETOB

Bpewms
BBITTOJTHEHHS
(B MHHYTaX)

Ne Tun IIpaBunbpHBIN
@opMynIHMpoOBKa 3aJaHus
n/on | 3agaHus OTBET

OIIK-1 CiocoOHOCTh UCMONb30BaTh MOJIO0KEHHS, 3aKOHBI M METO/Ibl €CTECTBEHHBIX HayK U
MaTEeMaTHKH JUIsl pellieHHs 3a]1a4 MH)KEHEPHO! JesTeNbHOCTH

1. | 3amanme Marunueckue yucia npeacTaBlICHbI 3 1
3aKpBITOTO | B PAY:

THIIQ 1)2,5,20,28,60,82wu

126
2)2,4,8,20,28,50,82u
125

3) 2,8, 20,28,50,82u 126

a) BriGepute BepHOE CyX/IeHUE: 3 1
1) Hyxkisionsl, ABUrasch B
MOTEHIMATIBHOH sIME, MOTYT
HaXOJUTHCS HE TOJIBKO Ha
Pa3INYHBIX JUCKPETHBIX
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/a

Tun
3aJaHusg

DopMyIHpOBKa 3a/1aHus

IIpaBunbHBIN
OTBET

Bpewms
BBIITOJIHEHUS
(B MUHYTaX)

HHEPreTUUECKUX YPOBHSIX.

2) O6o3HaueHue ypoBHEH
HYKJIOHA B SIIpE€ WJIM CUCTeMAaTHKa
YPOBHEW UMEET CIEAYIOLIUNA BUL.
[TepBoii cTaBuTCst OyKBa,
0003Hayaro111as KBAHTOBOE YHCIIO
OpOUTAILHOTO MOMEHTA, 3aTEM
cienyet nudpa riaBHOro
KBaHTOBOT'O YHKCJIA.

3) OCHOBHBIE COCTOSIHMSI IBaK]IbI
MaruyecKux siiep JT0JKHBI UMETh
xapakrepuctuky 0+, T.e. Kaxaas
3aroyHeHHas 000JI04YKa UMEET
HYJICBOU CITUH U MOJOXKUTEIBHYIO
YETHOCTb.

b)

CaoiicTBOM B-pacnaga HE
SBIISIETCS:

1) CniexkTp ucnyckaembIx
AIIEKTPOHOB SBIISETCS
HENPEPBIBHBIM

2) Kpome aiexTpoHa (IMo3UTpoHA)
B TIporiecce B-pacnana sijapa
UCITyCKaeTcs TakyKe HelTpanbHast
YacTHIIA Ve CO CIIMHOM s = 1/2.

3) CriekTp uCIyCKaeMbIX
AIIEKTPOHOB SBIISIETCS PEPHIBHBIM

Kaxoro u3 Ha3BaHuii
3JIEMEHTApHBIX YaCTHUI] HE
cyliecTByer?

1) Ctpannas

2) besymHas

3) OuapoBaHHas

4) TlpenectHas

d)

Snpa, HaxoasMecs B
MeTacTaOUIbHBIX COCTOSHUSX,
Ha3bIBAIOT

1) HykioHAMU

2) Me30HaMu

3) nzomepamu

Cremnenu cBOOOIBI MOKHO
KJaccu(uupoBaTh Ha

1) SAnepnast MaTepust U KareabHas
MOJIETb

2) KonnexktuBHasi u 0000111eHHAS
3) KomektuBHBIE U
0JIHOYAaCTUYHbIE

f)

PannoakTMBHOCTH NPUPOAHBIX
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Bpewms
BBIITOJIHEHUS
(B MUHYTaX)

Ne Tun IIpaBunbHBIN
DopMyIUpOBKa 3a1aHuUs
n/on | 3agaHus OTBET

coJieit ObUIa OTKpPBHITA

1) A. bekkepenem

2) ®. u 1. Kropu

3) O. bop, b. Morrenscon

Q) [To hopmysie HUKE BEIYUCIIACTCS: 1 1

. neiimponos _a dannoy___ noxonenuu

uuuuuuu

HEHTPOHOB B CUCTEME

2) k03¢ punmeHT pasMHOKEHUS B
OeckoHeuHOH cpene
3)k03hHUITMEHT COMHOXKEHUS

h) KanensHas Moaenb 1 1
paszpaborana...

1) Bop, ®penkenb

2) B. Baiickong, I". ®embdax

3) M. Tenmept-Maiiep, 1. Mencen

) OCHOBHBIM PE3yJIbTaATOM 1 1
KameJIbHON MOJIENH SIBISETCS
MOJTySMITHpUIecKasi popmyra
1) Beitmnzekkepa

2) M. I'ennepr-Maiiepa

3) Kynona

[TonHBI KOMIUIEKT OIICHOYHBIX MAaTepuajoB MO aucuuiuiiae (Moaymio) (dhoupg
OILICHOYHBIX CPEJICTB) XPAaHUTCA B DIIEKTPOHHOM BHjJE Ha Kadenpe, yTBEepKIaromeld padodyro
MPOrpaMMy TUCHUTUTUHBI (MOIYIIS).

7.4. MeToauyeckne MaTepHaJbl, ONpeAeIslOIIMe NPOUEeAYPbl OIEHHMBAHMUS
pe3yJbTAaTOB 00yYeHHs 10 AUCUHUILIMHE (MOIYJII0)

OreHka TOCTHUXKEHUH CTyIeHTOB cTpouTcs Ha ocHoBe cucteMbl BAPC (Ilpuka3s pexropa
or 13.01.2014 1. Ne 08-01-01/08) moO3HaKOMHTBCS C KOTOPOW MOXKHO TII0 CCBUIKE
http://asu.edu.ru/images/File/llil_5/ATT00072.pdf .

Tabauna 10. Texnonornvyeckas KapTa peiTHHIOBBIX 0AJJIOB IO JUCHHUILINHE (MOAYJIIO)

KonunuecTBo MakcumaiibHOE Cpok
Ne Kontpommpyemsie .

MEPOTIPHUATHIHA KOJINYECTBO npescTaBie
n/n MEPOTIPUATHS

/ Gasl OaoB HUA
OcHoBHOI1 0J10K

1. | Konnoksuym 2/2 20
2. | Tempaos c nexyusmu 1/1 4
3. | Konmponvnas paboma 2/2 30
4. | Tempaowv no npaxmuxe 1/1 6
Bcero 60 -

bJiok 6oHycoB

| 4 |

S. ‘Omcymcmeue nponyckos  (nexkyui,
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KonuuectBo MakcumaiibHOE Cpok
Ne KonTponupyembie .
MEPOTPUSTHIA KOJIMYECTBO npeJcTaBie
n/m MEPOIPUITHS
/ 6aibl OaioB HUS
NPAKMU4ecKux 3aHamuii)
6. | Axmuenas paboma Ha 3aHAMUSAX 4
7. | Ceoespemennoe 8blnoaHeHUEe 3A0aHUL 2
Bcero 10 -
JlonmotHUTEIbHBINH 0J10K* *
8. | Oxzamen ‘
UTOIrO 100 -

Tadauua 11. Cucrema mrpagoB (111 0JHOTO 3aHATHS)

IToka3zareinb bayun
Onoznanue (1Ba u 6osee) -2
He roToB k npakTuueckomMy 3aHITHIO -2
Hapynienne quCHUILINHEIL -2
[Tponycku Jiekuuii 6€3 yBaKUTENbHBIX IPUUKH (32 OJJHY JIEKIUIO) -2
ITponycku npakTU4eCKUX 3aHATUHN 0€3 yBaKUTEIbHBIX IPUUMH (32 OJHO 3aHSTHE) -2
He cBoeBpeMeHHOE BBINIOJIHEHUE 3JaHUS -2
Hapymenne TexHuku 06€30MacHOCTH -1

[Tpu nepecnave sk3ameHa (3aueTa) U3 peUTHHIOBOro Oajia CTYAEHTa BHIYMTAETCS:

- iepBas nepecaaya — 5 0annos

- BTOpas nepecaada — 10 6annos

Tabiuna 12. IIkana nepeBoaa pedTHHIOBBIX 0AJI0B B UTOTOBYI0 OLICHKY 32 CeMeCTp
10 JMCHHILIMHE (MOLYT10)

Cymma 6amioB Omnenka no 4-0annpHOM HIKase
90-100 5 (OTIIMYHO)
85-89
75-84 4 (xopor1io)
70-74
65-69 3
60-64 (YTOBIETBOPUTEIILHO)
Hunxe 60 2 (Hey1OBJIETBOPUTEIILHO)

HpI/I peam3an JUCHUILIAHBI (MO,Z[y.IISI) B 3aBUCUMOCTU OT YPOBHS IMOATOTOBJICHHOCTHU
06yanOH_[I/IXC$[ MOTYT OBITH MCIIOJIB30BAHBI HHEIC q)OpMI)I, MCTOJbl KOHTPOJISI MU OLUCHOYHBIC
cpeacTBa, UCXoas U3 KOHKpCTHOfI CUTyalluu.

8. YAEBHO-METOJUYECKOE 1 HTH®OPMAIIMOHHOE OBECIIEYEHUE
JUCLUILIMHBI (MOLYJIS)

8.1. OcHoBHas JuTEpaTypa

®dusnka [DAEKTPOHHBIA pecypc]: ydeO. mocodue Il MOJATOTOBUTEIbHBIX OTIACICHHH /
I'.IL Kucenesa, B.M. Kucenes - Kpacnosipck: Coy, 2011. -
http://www.studentlibrary.ru/book/ISBN9785763823158.html



http://www.studentlibrary.ru/book/ISBN9785763823158.html
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CremanoBa, B. A. ®u3uka. MexaHuka ¥ MOJCKYJISIpHas (QuU3MKa : ydeO. mocodue s
npakTuueckux 3ansatuii / B. A. Crenanosa, 1. @. YBaposa. - Mocksa : MUCuC, 2020. - 104 c. -
ISBN 978-5-907226-68-5. - Tekcr : anekrponnsiii // ObC "KoncyneranT cryaenra" : [caiT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785907226685.html

Tkauesa, 1. A. ®usuka : 1a6. npaktukyMm / TkaueBa U. A. - 3-e u3a. , crep. - Mockaa :
OJIMHTA, 2020. - 281 c. - ISBN 978-5-9765-2503-0. - Tekcr : snekrponnsii // DBC
"KoHcymnbTanT cryneHnra" : [caiiT]. - URL
https://www.studentlibrary. ru/book/ISBN9785976525030 html

8.2. lonoiHMTEIBLHAS JIUTEPATYPa

1. Y. Kurtens. BBenenne B pusuky tBepaoro tema. M., Hayka, 1978

2. C. B. TI'anonenko, H.H. Po3anos, E.J.LUBuenko, A. ®. denopoB u ap. Ontuka
HaHOCTPYKTYp. [lox pen. A. @. denoposa. CII6. «Henpay, 2005.

3. M. BopH, 3. Bonbsd. Ocuossl ontuku. M., Hayka, 1970.

4, Knanos I'.C., Xynmxka A.I'. Jlekuuu o ¢usuke tBepaoro tena. M.: Uzn Bo MI'Y,

1988. 231 c.
8.3. UnTepHeT-pecypchl, HEOOX0AMMBbIE 1JI1 OCBOCHHS TUCHUIIIMHBI (MOXYJIA)

1. OnexTpoHHbIN Katajgor Hayunoit oubmmorexku AI'Y na 6aze MARK SQL HITO
«Mudopmcuctem». https://library.asu.edu.ru

2. OnekTpoHHass OuOIMOTeKa «ACTpaXaHCKH TOCYNAapCTBEHHBIH YHUBEPCHUTET)
coOcTBeHHOM reHepanuu Ha odnekTpoHHoil mmarpopme OOO «BUBIIMOTEX».
https://biblio.asu.edu.ru  Yuernas 3ammch oOpa3oBareinbHOro noprama ALY
(Peructpanus B 905 ayautopuu. Ilpuctpoii) JJoctymn ¢ komnbrotepoB cetu AI'Y

3. OnextponHass  Ombmmoreunas cucrema (OBC) OOO  «llomurexpecype»
«KoHcynpTanT  cTydeHTa».  MHorompoduiabHbeIE ~ 00pa3oBaTeNbHBIM  pecypc
"KoHcynbTaHT cTyAeHTa" sBIsSETCA DJIEKTPOHHON  OWMONIMOTEYHOM  cHCTEMOH,
OpeloCTaBsAomell  AocTyn dYepe3 ceTb VIHTepHeT K yueOHOW JuTepatype U
JIOTIOJTHUTEIBHBIM MaTepuaiaM, TpHOOPETEHHBIM Ha OCHOBAaHHH INPSIMBIX JIOTOBOPOB C
npaBooOiamarensmMu. Katamor B Hacrosimee Bpems coaepkuT okono 15000
HauMeHoBaHui. Www.studentlibrary.ru Peructpartus ¢ komnprotepoB AI'Y

4. Hayunas snexktponnas 6ubnuoreka eLIBRARY.ru OOO «PYHO3by - kpynHeitmuit
poccuiickuii nHpopManuoHHbii nopran. Ha mmargopme eLIBRARY.RU noctynHbl
3JIGKTPOHHBIE BepcUM KypHaloB. JlocTym opraHu3oBaH K 66 HauMEHOBaHUSIM
xypHaios. http://elibrary.ru Peructparust ¢ komnbetorepoB AI'Y

5. Hayunas snextponnas 6ubanorexka eLIBRARY.RU Unpopmanmonso -
ananutndeckas cuctema SCIENCE INDEX [opranusanus]. Ilo3Bossier npoBoauTh
aHaJIM3 MyOJUKALMOHHOIO NOTOKA ¥ IUTUPYEMOCTH MyOIMKaluil Kak Ha YpOBHE Bcel
OpraHU3allMM B II€JIOM, TaK U Ha YPOBHE €€ OT/AENbHbIX MojApa3aeleHuil (1aboparopuii,
(baxyabTETOB M T.J.) WIH COTPYAHUKOB. http://elibrary.ru Perucrparms ¢ koMrneoTepoB
ATY http://mars.arbicon.ru

9. MATEPHAJILHO-TEXHNYECKOE OBECITEYEHUWE U CIUTIINHBI
(MOJY.JIST)

MarepuanbHO-TEXHHUECKOEe obecnieueHne AUCHUIUIMHBL  «Dusuka»  00ycIOBICHO
HaJIMYUEM HEO0OXOJMMOro KOJUYecTBa Y4YeOHMKOB B OHOIMOTEKe, HEKOTOpble M3 HUX
IpeCTaBiIeHbl Ha caiiTe (QU3NYECKOro QaxyiabTeTa B 3JIEKTPOHHOM Buie. [loaAroToBieHbI
MYJbTUMEAUMHBIE MPE3EHTALMHU 10 KaXKION TeMe JIIsl IEKIIMOHHBIX 3aHSATHIA.

IIpu HeoOxoaumocTH paboyas mHporpaMMa JUCHUIUIMHBI (MOIYyJsl) MOXKET OBITh
aJanTHUpO- BaHa U1 oOecredyeHUs OOpPa30BaTENBHOIO MPOLECCa MHBAIMIOB M JIMI[ C


https://www.studentlibrary.ru/book/ISBN9785907226685.html
https://library.asu.edu.ru/
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46

OTPaHUYECHHBIMU BO3MOXK- HOCTSIMH 3/I0pPOBBS, B TOM YHCJE IS JUCTAaHIIMOHHOTO OOy4YEeHHS.
Jis sToro Tpedyercs 3asBICHHME CTYAEHTa (€ro 3aKOHHOIO IPEJICTABUTENS) U 3aKIHOUYEHUE
ncuxonoro-meauko-negarornyeckoit komuccuu (IIMIIK).
10. OCOBEHHOCTU PEAJIM3ALIMU JUCHUIIJTIMHBI (MOAYJIA) TPU
OBYYEHUU NHBAJINIOB U JINI C OI'PAHUYEHHBIMUA BO3MOKHOCTAMU
310POBbs

PabGouast mporpamMma JUCHUIIIMHBI (MOAYJS) MPU HEOOXOJUMOCTH MOXKET OBITh
aJIanITUPOBaHa JUIst 00y4eHus (B TOM YHCJE C IPUMEHEHHUEM AMCTAaHIIMOHHBIX 00pa30BaTeIbHbBIX
TEXHOJIOTHIl) JMII C OrpaHUYCHHBIMH BO3MOKHOCTSMH 3/I0pOBbs, HHBaAIWIOB. s 3TOrO
TpeOyeTcst 3asBIeHUE 00YUAIOIUXCs, SIBISIOIUXCS JTUIIAMU C OTPaHUYEHHBIMU BO3MOKHOCTSIMH
3/I0pPOBbS, MHBAIMJIAMH, WIM HX 3aKOHHBIX IPEICTAaBUTENCH U PEKOMEHIAIMH ICHUXOJIOTo-
MEIMKO-TIeJarornieckoil komuccuu. [Ipu oOydeHHH JHIl ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMU
3I0pPOBbsl YUMTHIBAIOTCA HMX HHIWBUIYyaldbHBIE TNcuxoduznyeckue ocoOeHHoctu. OOyueHue
MHBAJIUJIOB OCYIIECTBIIETCS TaKK€ B COOTBETCTBUM C WHJIMBUIYAJIbHOM IporpamMmon
peadmMTany HHBAIKUAA (MIPU HATMYUH ).

Jlist I ¢ HapyIIeHHEM CllyXa BO3MOXKHO IpenocTaBieHue y4ueOHoW mHpopmaruu B
BU3YyalbHOU (popMe (KpaTKUi KOHCHEKT JICKIIH; TeKCTHI 3aJJaHH, HalleYaTaHHbIC YBETUYEHHBIM
mpupTOM), Ha AYAUTOPHBIX 3AHATUSAX JIOMYCKAeTCS NPUCYTCTBHE ACCHCTEHTa, a TaKKe
CYpAOIEPEBOTYUKOB U TU(DIOCYPAONEPEBOIYMKOB. TeKyIHUid KOHTPOJb YCIIEBAEMOCTH
OCYIECTBIISICTCST B NMUCHbMEHHOW (opme: 0oOydarommiics MUCHbMEHHO OTBEYaeT Ha BOIPOCHI,
MUCbMEHHO BBINOJNHAET MpakTuyeckue 3ananus. [lokman (pedepar) Takxke MOXKET OBITh
IIPEJICTaBJIEH B MIUCbMEHHOMN (popMe, IpU 3TOM TpeOOBAHUS K COAEPKAHUIO OCTAIOTCS TEMU K€, a
TpeOOBaHUS K KAUeCTBY M3JIOKEHUS MaTepHala (MOHATHOCTh, KaYeCTBO PEUH, B3aUMOJCHCTBHE C
ayIuToOpuell M T. J.) 3aMEHSAIOTCSI Ha COOTBETCTBYIOUIME TpeOOBaHUs, NpPEIbSABISEMbIE K
NUCbMEHHBIM paboTaM (KayecTBO O(QOPMIICHHMsI TEKCTa M CIIMCKA JIUTepaTypbl, IPaMOTHOCTb,
HaJIMYue WUIIOCTPALIMOHHBIX MaTepuanoB U T. A.). lIpomexyrouHas artectauus Ui JIML C
HapyLICHUSIMHU CIIyXa MPOBOJUTCS B NMHCbMEHHOH ¢opme, MpHU 3TOM HCHOJIB3YIOTCA oOIIMe
Kputepun oueHuBaHus. I[lpu HeoOXoauMocTH BpeMsi MOATOTOBKM K OTBETY MOXKET OBbITh
YBEJIMUYEHO.

JUia  nui ¢ HapylIeHHeM 3peHMs] JOMYCKaeTcsl ayAHalbHOE IPEelIOoCTaBIICHUE
uHpOpMallMK, a TaKXe HCIOJIb30BaHUEe Ha AayAUTOPHBIX 3aHATHAX 3BYKO3AMUCBIBAIOIIMX
YCTpOUCTB (IUKTOPOHOB ® T. 1.). Jlomyckaercs NpPUCYTCTBUE Ha 3aHATUSIX AaCCUCTEHTA
(TTOMOIIIHKKA), OKa3bIBAIOLIETO 00YYAIOLIMMCSI HEOOX0IUMYIO0 TEXHHUECKYIO MoMolb. Tekymuit
KOHTPOJIb YCIIEBAEMOCTH OCYHIIECTBIIsIETCS B YCTHON opme. [Ipu mpoBeaeHUN MPOMEXyTOUHOM
aTTeCTalluy JUIs JIMI C HapylIeHHEeM 3PEHHUs TECTUPOBAHUE MOXET ObITh 3aMEHEHO Ha YCTHOE
co0ece0BaHKE IO BOIIPOCAM.

JUig U1l ¢ OrpaHUYEHHBIME BO3MOXKHOCTSIMU 370POBbsI, UMEIOLINX HAPYLIEHUS ONOPHO-
JBUTATEIILHOTO ammapara, Ha ayJIWTOPHBIX 3aHATHSAX, a TaKKe IpU MPOBENECHUU MPOLETYp
TEKYILEr0 KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTAIl[MM MOTYT OBITh ITPEI0OCTaBICHBI
HEO0OXOUMbIE TEXHUYECKHE CpeICTBa (MEPCOHANBHBIN KOMIIBIOTEpP, HOYTOYK WM Jpyroi
raJuKeT); OMyCcKaeTcsl MPUCYTCTBHE aCCUCTEHTa (aCCHCTEHTOB), OKA3bIBAIOIIETO 0OYUYaIOIIMMCS
HEOOXOUMYI0 TEXHUYECKYIO MOMOIIb (3aHATh pabodyee MECTO, MEepeBUraThCs MO ayIuTOpUH,
pOYNTATh 3aJaH1e, OQYOPMHUTH OTBET, OOIIATHCS C TMPENOaBaTEIEM).



