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1. ]_Ie.]'lb H 3aJa94 TUCHHUIIIMHbI

Lenpro n3yueHus: TUCHUIIIHHBI « DU3UKay SBISIETCS NpeACTaBIeHNnEe PU3NIECKON HayKn KaK
000011eHust HabIIOACHUH, TPAKTUIECKOTO OIBITA U SKCIepuMeHTa. PU3ndeckasi TCOpUsl BEIPAKACT
CBSA3M MEXIYy (PU3MUECKUMHU SIBJICHUSMU U BEIMYMHAMHU B MareMmartuyeckol Qopme. Pusuka
SIBJISIETCS. TOM JHUCUMIUIMHOM, KOTOpas OKasajla pellarouiee BIWSHHE Ha IPOLECCHI, CBA3AHHBIC C
COBPEMEHHOUW HAay4yHO — TEXHUYECKOU peBotonneii. OCHOBHOM Kypc (DM3HMKH JIOJDKEH 00SCIICUUTh
OyayiemMy HH)XEHEpY OCHOBY €TI0 TEOPETUYECKON MOrOTOBKU B PA3IIMUHBIX 00JaCTIX (PU3HUECKOM
HayKH, 00eCIeunTh M0CIEI0BATENIbHOE U 1IEJIbBHOE YCBOGHHUE Kypca (PU3HMKH, MCTIONb3Ys IJI ATOrO
BCE€ BU/JIbl YUEOHBIX 3aHATHI.

1.1. TpeboBaHuUsI K yPOBHIO OCBOEHHSI COJAEPKAHUA TUCHUIIUHBI

1. TlonydeHnue cTyaeHTaMH HEOOXOAMMON TEOPETUUYECKOM MOATOTOBKH B 00JIacTH (PU3HKH,
MO3BOJISIIOIIEH OyayluM CIieHuaiicTaM OPHUEHTUPOBATHCS B IOTOKE HAYYHON M TEXHHUYECKOU
nHpopmauuy U oOecHeuuBaoled MM BO3MOXHOCTh HCIOJb30BAaHUS HOBBIX (U3NYECKUX
MIPUHIIUIIOB B T€X 00JaCTSIX TEXHUKH, B KOTOPBIX OHU CHEIUATIU3UPYIOTCS.

2. YcBOeHHE OCHOBHBIX (PM3WYECKHX SIBJICHUI M 3aKOHOB KJIACCHYECKON M COBpPEMEHHOMN
(bu3UKN, METOJIOB (PU3UUYECKOTO HCCIIEIOBAHUS, SBISIOUIUXCA 0a30i mpH AajibHEHIIeM H3y4yeHUH
KOMITBIOTEPHON AJIEKTPOHUKH.

3. ®opMUPOBAHUE Y CTYJACHTOB JIOTHYECKOTO MBIIIIEHHUS, TPABUJIBHOTO TOHUMAaHUS TPaHuUIl
MPUMEHUMOCTH Pa3IMYHbIX (PU3UUECKUX MOHITHI, 3aKOHOB, TEOPUI U YMEHUS OLIEHUBATh CTENEHb
JIOCTOBEPHOCTH PE3YJAbTATOB, MOJYYEHHBIX C MOMOIIbIO SKCIEPUMEHTAIBHBIX M TEOPETUYECKUX
METOJI0B MCCIIEIOBAHUS.

4. O3HakOMJIEHHE CTYJACHTOB C COBPEMEHHON HAay4YHOW ammapaTypoil u BbIpabOTKa
HayaJbHbIX HABBIKOB IPOBEACHMS SKCIIEPUMEHTAIBHBIX HAy4YHBIX MCCIECJOBAHUM PA3IMYHBIX
(bMBUYECKUX SIBJICHUH W OIICHKU MOTPENTHOCTEH H3MEPECHUH.

1.2. IlpuopuTteTamMu Kypca siBJIsSIIOTCS:

- M3y4eHHE OCHOBHBIX (PM3UYECKUX SIBJICHHUI; OBIaJIcHHE (QyHIAMEHTAILHBIMU TIOHSATHSIMH,
3aKOHAMH M TEOPUSMHU KIACCHUYECKOW W COBPEMEHHOH (DM3WKH, a TaKKe METoJaMH (hU3UIECKOTO
UCCIICIOBaHUS;

- OBJIaJICHUE MTPHUEMaMH U METOJIAMH PEIICHUS] KOHKPETHBIX 3aj[ad U3 Pa3JIMYHbIX 00JacTei
busuky;

- O3HAKOMJICHHE C COBPEMCHHOW Hay4YHOW amnmaparypoil, (OpMHpOBaHUE HAaBBIKOB
NpOBEACHUST  (PU3MUYECKOTO  OKCIEPUMEHTa, YMCHHS BBIICIUTh KOHKpETHOE (pus3mueckoe
COJIepKaHUE B TIPUKIIAJHBIX 33auaxX Oyaylle AesTeIbHOCTH.

2. Mecto nucuumiuabl B cTpykrype OIIOII BO

2.1. Yuebnasa qucuuminHa «Du3uka» B coorBeTcTBUU ¢ DenepanbHbIM ['ocyaapcTBEHHBIM
oOpa3oBaTeNbHBIM  CTaHJAPTOM  BBICHIETO  MPO(GECCHOHATBHOTO  00pa3oBaHUsl  SBISETCS
(deneparbHBIM KOMIIOHEHTOM 0a30BOIl YacTH B IMKIE MaTEMaTHUYECKUX M €CTECTBEHHOHAYYHBIX
JTUCIUILTAH U 0053aTeNbHON A U3y4eHus CTyAeHTaMH | Kypca ouHOU Gopmbl 00ydeHusl.

2.2. Marematuka SBJISETCSI OCHOBHOW JUCHMIUIMHOM [N W3YyYEHUS JTUCIUILIUHBI
«Duzukay. g uzydeHuss AUCHUIUIHHBL «DU3HKa» CTYIEHT AOJIKEH 3HaTh (U3UKY B Mpeaenax
MpOrpaMMbl CPEAHEN IIKOJIBI U MAaTEMAaTHKy B INpejAesiax MpOorpaMMbl CPEIHEN IIKOJIBI U MEPBOTO
ceMecTpa, a TAKKe UMETh HaBBIKH CAMOCTOSATENBHON paOboThI. SI3bIK GU3UKH — ITO MaTeMaTHUECKUN
SI3BIK, 00ECTIEUMBAIOIINIA TTPOCTOTY M KOMIIAKTHOCTh OTHMCAHUSI, HEOOXOIUMYIO ISl MPABUIBLHOTO
W3NI0KEHUS (PU3MUECKUX 3aKOHOB U UX CJIEJICTBUM.

2.3. OcBoenre AUCUUTIITHHB «DU3HKaY AOHKHO MPEIIeCTBOBATh U3YUYECHUIO MPOQHILHBIX
JTUCITUTLUINH.



3. TpeﬁoBaHnﬂ K pe3yjJbTaraM 0CBOCHHUSA COACPKAHUA TUCIHUIIIINHBI

3.1. BbINyCKHMK [0/uKeH 00JajaTh CcjaelylmmMH  olmenpodgeccuoHaaIbHBIMA
kommnerenuusamu (OIIK):

- CnocobGeH MNpUMEHSTh €CTECTBEHHOHAYYHBIE M OOIICWH)XCHEPHBIE 3HAHUS, METOMIbI
MaTeMaTHYeCKOr0 aHajlu3a W MOJENIMPOBAHUS, TEOPETUYECKOIO U  IKCHEPUMEHTAIbHOIO
uccnenoBanus B mpoeccuonansHoi aesrenbHocta (OITK-1).

3.2. B pe3yJjbTaTe 0CBOEHHMS AUCHUILIUHBI CTYAEHT /I0JI7KeH
3HATh:

- OCHOBHBIC TIOHSTHS, 3aKOHBI ¥ MOJCIIM MEXAaHHWKH, MOJIEKYJIIPHOH (U3NKH W
TEPMOJAMHAMUKH, SJICKTPUYECTBA M MarHeTU3Ma, ONITUKHU, KOJICOAHUH U BOJIH, KBAHTOBOW (pH3MKH 1
WX MaTeMaTH4YeCKOe BBIPAKEHWE;, TPAHUIBI WX TMPUMEHUMOCTH, TPHUMCHCHHE 3aKOHOB B
MPAKTUYECKHUX TPUIIOKCHUSX;

- pyHIaMeHTaIbHBIC (PU3UYECKHUE OTIBITHI U UX POJIb B Pa3BUTHH HAYKH;

- METO/JIBI AKCTIEPIMEHTAIBHOTO U TEOPETUIECKOTO UCCIIeI0BaHus B (pr3HKe;

- IIOHUMATh CYIITHOCTh (PU3NUYCCKUX SBJIICHU;

- OLICHWBATh YHUCIICHHBIC TOPSAKH BEJIWYHMH, XapaKTePHBIX [UIS Pa3IHYHBIX pPa3lelioB
buzuky;

- OCHOBHBIE (pH3MYECKHE BEIWYMHBI W (PU3HUECKHE KOHCTAHTHI, UX OIpENEIIEHNE, CMBICI,
CIOCOOBI ¥ €IMHUIIBI UX U3MEPEHUS;

- BKJIQJ POCCHHMCKHX W 3apyOeKHBIX YUEHBIX, OKa3aBIIMX HAWOOJIbIEEe BIMSHHE Ha
pazBuTHe (HU3MKY;

yMeTh:

- NPaBWIbHO TMOHMMATh U OOBICHATH (PU3MUYECKUE 3aKOHBI SIBJICHHUS W CBOMCTBa Tel,
OTJINYATh TMIOTE3bI OT HAYUYHBIX TEOPUL;

- T0JIb30BaThCS OCHOBHBIMU (PU3MUECKMMH MpUOOpaMu, CTaBUTh W pellaTh MPOCTEHIINe
SKCIIEpUMEHTAaJIbHBIE 3a/1a4M, 00pabaThIBaTh, AHAJIM3UPOBATH OLICHUBATH MOJYUYE€HHbIE PE3yJIbTaThl;

- BUJAETh (PU3HUECKOE SIBJICHHUE C PA3HBIX TOUEK 3PEHUS;

- MBICJIUTh TBOPUYECKU U CAMOCTOSITENIHHO;

- IPOSIBIISITH OCBEIOMIICHHOCTh B BOIIPOCAX, CBSI3aHHBIX C HCTOPHEH BaXKHEUIIUX OTKPBITUI
B U3HKE;

- TI0JIH30BAThCS MPHU pabOTe CIPABOYHON U yueOHOH JINTEepaTypoil;

- IPUMEHSTH MOJTY4YeHHbIE 3HaHUs N0 (pu3KKe 1715 00BICHEHHS pa3HOOOPA3HBIX (PUINYECKUX
SIBJICHUW U CBOWCTB BEUIECTB, IPAKTUUYECKOTO UCMOBb30BaHUs (PU3MUECKUX 3HAHHUIA,

- OLIEHUBATH JOCTOBEPHOCTh €CTECTBEHHOHAYYHOM MH(OPMALINK;

- HCMOJIb30BaTh MPUOOPETCHHbIC 3HAHHMS M YMEHHs JJIs PElICHHs MPAKTUYECKUX 3a]ad
MOBCETHEBHOM KHM3HU, o0ecreueHusi 6e30MacHOCTH COOCTBEHHOM JKU3HH, MPUPOIOTIONH30BAHUS U
OXpaHbI OKpY>KalolIei cpepl;

HMeTh NpeacTaABJIeHHE:

-0 BCEJICHHOH B 11€JI0M KaK (PU3UYECKOM OOBEKTE U €€ IBOJIIOLIUY;

-0 (hyHIaMEHTALHOM €IMHCTBE €CTECTBEHHBIX HayK, HE3aBEPIICHHOCTH €CTeCTBO3HAHUS U
BO3MO’KHOCTH €0 JaJbHEHIIEr0 Pa3BUTHS;

- 0 IUCKPETHOCTH U HETMPEPHIBHOCTH B MPHUPOJIE;

- O COOTHOIICHWH TMOpsAKa W Oecropska B TNPHUPOJE, YIOPSJIOUEHHOCTH CTPOEHUS
00BEKTOB, Mepexo/iax B HEYIMOPsI0UEHHOE COCTOSHUE U HA000POT;

- 0 JMHAMUYECKUX U CTATHCTUUYECKUX 3aKOHOMEPHOCTSX B MPUPOJIE;

- 0 BEPOSATHOCTH KaK OOBEKTUBHOM XapaKTEPUCTUKE MPUPOTHBIX CUCTEM;

- 00 U3MEPEHUAX U UX CIEIU(PUIHOCTH B PA3IMUHBIX pa3JieiaX eCTeCTBO3HAHMUS,

- 0 (hyHIaMEHTaNbHBIX KOHCTAHTAaX €CTECTBO3HAHUS;

- 0 COOTHOLIEHUSAX SMIUPUUECKOTO U TEOPETUUECKOTO B MO3HAHUU;



- 0 HOBEHIINX OTKPBITUAX CCTCCTBO3HAHUA, IMCPCICKTUBAX WX HCIIOJbB30BAHUA I
IIOCTPOCHHUS TEXHUYECKUX YCTPOMCTB;
- 0 (PU3MUECKOM MOJICIIUPOBAHHH.

3.3. 15 1oCcTHKEHUS YKA3aHHBIX LeJieil He00X0AMMO pPellMTh cielyIolue 3a1a4m:

- O3HAKOMHUTH CTYJICHTOB C OCHOBHBIMH 3aKOHAMH M SBICHUSMH (QH3UKH M C HX
TEOPETUYECKON UHTEPIIpETALUEH;

- O3HAKOMUTbH CTYJICHTA C COBPEMEHHBIMH JTOCTH)KEHUSAMH (DU3UKU U UCIOJIH30BAHNUEM UX B
HayKe ¥ TeXHHKE; - AaTh CTYACHTY Y€TKOE MPEACTaBICHNE O TPAaHUIIaX TPUMEHUMOCTH (PU3HUECKIX
MOJIEJIEN U TUITOTES.

- copMHpOBaTh y CTYJICHTA HABBIKH JKCIIEPHUMEHTAIBFHOW PabOThI M O3HAKOMHTH €r0 C
OCHOBHBIMH TPHHIIUIIAMUA aBTOMATH3alWU (PU3MUYECKOTO IKCIIEPHUMEHTA, HAYYUTh €r0 MPaBUIHHO
BBIpaXXaTh (GU3NIECKUE UJIEH;

- 00Oy4UTh CTYAECHTOB TEXHUKE O€30MaCHOCTU MNpHU padoTe ¢ y4eOHBIM J1TAOOPATOPHBIM
000pyI0BaHUEM;

- cOpMHPOBATH y CTYJACHTOB JIOTHUYECKOTO MBIIUICHUS, YMEHHUS TOYHO (OPMYIUPOBATH
3aady, CIOCOOHOCTh BBIWICHSTH TJIABHOE M BTOPOCTENICHHOE, YMEHHs [ellaTh BBIBOJIBI Ha
OCHOBAHHH TIOJTYYEHHBIX PE3YIbTATOB U3MEPEHHIA,

- OOyYdTh CTYJCHTOB METOJIAaM MAaTEeMaTUYeCKOH CTAaTHCTUKH, KOTOPBIE IIO3BOJISIOT
W3BIIEKaTh HEOOXOAMMYIO WH(MOPMAIMIO U3 PE3Yy/IbTaTOB HAONIOACHWN W W3MEPEHUH, OIICHUBAThH
CTETIeHb HAJIS)KHOCTH TIOTyYCHHBIX JaHHBIX.



4. Conep:xanue 1 CTPYKTYPa AN CUMIIIMHBI

4.1. ConepxxaHue pa3/ies10B IMCUUILITHHbBI

Kox Haumenos

KOHTPOJIN
HaumeHoBanue pyemoi anue
Conep:xxanue pasjiena OLIEHOYHO
Ne pasaena/ TeMbl KOMIIEeTEeH ro

n/n U (M

cpeacTBa
ee YacTH)

1 MexaHuKa, OeMEHTEI KUHEMAaTHKH; muHamuka | OIIK -1 JIP, K,
MOJIEKYJIIpHAst MaTepUalbHOM TOYKM M  TBEPIAOrO  TEIa; PK, T
¢busuka u HEUHEPIIUATBHBIE CHUCTEMBl OTCYETa; 3aKOHBI
TEPMOJMHAMHUKA. | COXpAaHEHHMs B  MEXaHWKE,  BpallaTeIbHOE

NBIDKEHUE, TUIAPO- W a’dpOCTaTHKA; THAPO- H
a’pOoIMHAMHUKA.
WNneansHplil ra3; MOJIEKYISIPHO-KUHETHYECKAS
TEOpUs ras3a; sSBJICHUS NMEPEHOCA; MePBOE HAYajIo
TEPMOANHAMUKH; BTOpOE Havamio
TEPMOJAMHAMUKHU, TETJIOBBIC MAIIIMHBI; PEATbHBIN
ra3; (pa3oBbIe MEPex0/Ibl, CBOMCTBA KUIAKOCTEH U
2 DIEKTPUYECTBO U | TBEPIBIX TEI.
MAarHeTH3M,
OTITHKA U DJIEKTPUYECKOE T0JIE B BaKyyme, B MeTajuiax u
3JIEMEHTHI JIUAJIEKTPUKAX; TIOCTOSIHHBIN 3JIEKTPUUYECKHI TOK;
KBaHTOBOM MPOBOJIMMOCTD PA3JIUYHBIX MAaTEPHAJIOB.
(07637041 MarauTHOe TOJIE B BAaKyyMe€ M B BEUIECTBE;
3JIEKTPOMAarHuTHas WHIYKIIUS, ypaBHEHU S
MakcBemia; 3JIEKTpOMarHUTHBIE — KOJICOaHUS;
MEPEMEHHBIN TOK.
DJIEKTPOMArHUTHbHIE BOJIHBI; TEIJIOBOE
u3nydeHue. ['eomerpuyeckas, KBaHTOBas W
BOJIHOBAsI ONTHKA.
OCHOBBI KBAaHTOBOM AJICKTPOHHUKH.
OCHOBHBIE NIOJIO’KEHUSI KBAHTOBOW MEXaHHKU.
Bug utoroBoro KOHTpoJIs OIIK -1 3a4er

4.2. CTpyKTYypa IMCUUNIHHBI

OO61as TpyA0eMKOCTh AUCHUILINHBI cOCcTaBlsieT 3 3aueTHble eauHulbl (108 qacoB)

pr,Z[OGMKOCTL, qaCoB

Bun paGotsr
Oo0mas Tpy10eMKOCTh 108
AyauTopHas padora: 34
Jlexyuu (J1) 17
Ipakmuueckue 3ansamus (113) He npedycmompenwi
Jlabopamopuwvie pabomut (JIP) 17
CamocrosiTesbHasi padora:
CamocTosTeIbHOE U3YUEeHHE pa3ieioB 74
Buy utoroBoro KOHTpoJIst (3a4eT, IK3aMeH ) 3a4er




Pazaennl AUCHUIIJIMHBI, H3yYaceMbI€ B CEMECTPE

KomnmnuectBo yacos

pJ:;‘;_ HaumenoBanue paszienos KonTakTHas
nena Bcero paboTa CP
J |13 | JIP
1 2 3 4 5 6 7
1 KunemaTtuka v 1MHaMHKa IOCTYNATEIbHOTO 12 2 2 8
JIBUKEHUS] MaT€pUAJIbHON TOUKU U TBEPAOTO
tena. Mmnynbe. 3aKkoH cOXpaHEHUs] UMITYJIbCA.
2 Pa6ora u sHeprus. 3aKkoH COXpaHEHUsI SHEPTUU. 13 2 2 9
MexaHurKa BpalaTeabHOTO IBUKEHHUS.
MexaHuKa )KHIKOCTEN
3 MoneKkynsapHO-KUHETHYECKas: TEOPHUSI 12 2 2 8
WJICATTbHBIX Ta30B. SIBJICHUS MEpeHoca
4 TepmonnHamuka. PeanbHble ra3sl U napsl. 12 2 2 8
CBOMCTBA KUIKOCTEN U TBEPBIX TEN
5 DJIEKTPOCTATUKA. DIIEKTPUYECKOE TMOJIE B 12 2 2 8
BaKyyMe, B IPOBOJHUKAX U JUAJICKTPUKAX.
Teopema ['aycca. [TocTOSIHHBIN ATEKTPUYECKUNA
TOK. [IpoBOIMMOCTD pa3IMyYHBIX Cpe]
6 MarauTHO€ 10Jie B BAKyyME U B BEILIECTBE. 13 2 2 9
DIEeKTpOMAarHuTHask UHIYKIHUS.
YpaBuenus Makcpemnia.
DNeKTPOMarHUTHbBIE KOJIEOAHUS U BOJTHbI
7 I'eomerpuueckas ontuka. @PoTomMeTpus 11 1 2 8
8 TernoBoe U3ny4YeHue. 12 2 2 8
KBaHTOBas ¥ BOJHOBAsI ONTHKA
9 OCHOBBI KBAaHTOBOM AJICKTPOHHUKH. 11 2 1 8
OcCHOBHBIE NOJIOXKEHUSI KBAHTOBOU (PH3UKHU
10 | Uroro 108 17 17 74
4.3. JlabopaTopHbie padoThl
Ne Kon-Bo
TP HaumenoBanue nabopatopHbsix padoT HACOB
1 2 3
Omnpenenenne MIOTHOCTH TBEPABIX TEJ METOIOM T'MAPOCTATUYECKOTO
1 B3BEILIMBaHUS 2
N3ydeHne 3aKOHOB PaBHOYCKOPEHHOTO JIBKEHHUS U BTOPOT'O 3aKOHA
2 HeroTona Ha maminae ATByzaa 2
3 Onpenenenue moaynsa KOHra no usrudy crepxHs 2
4 OmnpeneneHrne MOMEHTa HHEPIIUH TeJla METOJ0M KPYTHIIbHBIX KOJIeOaHui )
5 N3y4yeHrne 0CHOBHOTO 3aKOHA JMHAMUKH BPAIaTENbHOTO IBUKEHUS. )




Onpenenenne ko3hGUIUEHTA BI3KOCTH KUIKOCTH MeTo10M CToKCca

6

; Onpenenenre K03hUIUEHTA )KECTKOCTH MPYKUHBI CTATHCTUYECKUM U
JMHAMHYECKUM METO/1aMU

g Omnpenenenne 00IaCTH CIABIIIIMOCTH METOIOM ITOPOTOB C TOMOIIBIO
3BYKOBOI'O F'€HepaTopa

9 Omnpenenenre CKOPOCTH ABMKEHUS MYJIH METOJ0M OAJUIMCTUYECKOTO
MasiTHUKA

10 Onpenenenre MOMEHTA HHEPLIMY MAaXxOBOT'0 KOJIECA M CUJIbI TPEHHUS B
ornope

11 Onpenenenre MIOTHOCTH KHUAKOCTEN M KOHLIEHTpaLlUU pacTBopa ¢
MTOMOIIBI0 TUKHOMETpA

12 | Onpenenenrie MOJIIPHOM MacChl BO3AyXa

13 Omnpenenenre TEpMUUECKOTO KOAPPHUIIMEHTA JaBIE€HUS BO3/lyXa MpU
MTOMOIIY BO3AYIIHOTO TEPMOMETpA

14 | Onpenenenue N3MEHEHUS SHTPOIIMH CUCTEMBI

15 | Onpenenenvie BIaXKHOCTH BO3/1yXa

16 Onpenenenre NOBEPXHOCTHOTO HATSHKEHUS )KUJIKOCTEN METOI0M OTphIBa

17 Onpenenenre korpduueHTa TMHEHHOTO PacIuPEeHNs TBEPAbIX Tel
Omnpenenenre OTHOIIEHUS TEIJIOEMKOCTH MPHU MOCTOSIHHOM JIaBJIEHUU K

18 | TEIIOEMKOCTH IIPU NOCTOIHHOM 00beMe MeTonoM Knemana-Jlesopma

19 HccnenoBanue 371€KTPOCTaTHUYECKOTO TOJIST METOJIOM
ANIEKTPOCTATUYECKOMN BaHHBI

7o | Onpenenenue yncia Dapazes u 3apsiaa SJICKTPOHaA

21 | U3MepeHne conpoTUBIEHUN ¢ MOMOIIBIO MOCTa YUTCTOHA

2 N3ydeHne 3aBUCMOCTH COMTPOTUBIICHHS METAJNIOB OT TEMIIEPATYPhI

73 | Hccnenosanue 3akOHOMEPHOCTEH TEPMODIIEKTPOHHOM SMUCCHH

24 N3ydeHne nepexoIHbIX MPOIECCOB MPHU 3aMbIKAHUH U Pa3MBIKAHUH LIETIH

25 Omnpenenenre TOPU30HTAILHOM COCTABISAIONIEH HAPSKEHHOCTH
MarHuTHOTO TOJIS 3eMIIH

26 N3ydeHue monynpoBOAHUKOBOTO AUOJAA U MOTYIMPOBOIHUKOBBIX
mpuOopoB
Omnpenenenue raaBHOro (POKYCHOTO paccestHus coOuparomiei u

27 pacceuBaroIIen JTUH3

78 | Onpenenenue cuibl cBeta POTOMETPOM

29 W3yuenue ssBneHust UHTEpEpEeHIIMH CBETa ¢ MOMOIIbI0 KoJiel] HproToHa

30 | MccrnenoBaHne ONTHYECKH aKTHBHBIX BEIIECTB CAXapUMETPOM

31

HccnenoBanue CTpyKTypbl KPUCTAJUIOB JIa3€PHBIM U31y4EHHEM




32 | MI3ydeHne 3aKkOHOB OCBCLICHHOCTH 2
33 HccnenoBanue qudpakiini CBeTa ¢ MOMOIIBIO ONITUYECKON CKaMbU )
34 | Usyuenue dporospdexra o)
35 | UccnepoBanue CieKTpOB UCITYCKAHUS U MTOTJIOIICHHS 2

4.4. CamocTosiTe1bHOE H3YUeHHE Pa3/1eJI0OB AN CIUIIJIMHbI

CamocTrosTenbHas paboTa CTYAEHTOB - BaKHEMWIIas cOCTaBHAas 4acTh OOIIEro Impolecca
oOyuenus. [ImanomepHast opraHu3aisi 3Toro BUAa paOOThI SBISETCS OJTHUM U3 ITyTEH MOBBIIIIEHUS
YCIIEBAaEMOCTU CTYACHTOB. B yueOHOM IiaHe Ha KaxIblii CEMECTP MPEAYCMOTPEHBI pPa3InYHBIC
(opMBI KOHTPOJIA 32 CaMOCTOSITENIbHOW paboToM: o0s3aTebHBIE KOHCYJIbTAIMH, KOJUIOKBUYMBI,
OT4YET O MHOAIOTOBKE K J'Ia60paT0pHI>IM 3aHATUAM. CYHIGCTBCHHBIM MOMCHTOM B HPOBCIACHUU
mpenoaaBaTcjicM CaMOCTOSITETbHOH pa6OTI>I SIBJISICTCSL I/IH)II/IBI/I)IyaJ'IBHI)II\/’I IIOAX0d K BBIITOJIHCHURO
SaHaHI/II\/’I KaXXIbIM CTYACHTOM.

B tabnuie npuBoIATCS BOMPOCHI, KOTOPHIE BBIHOCITCS Ha CAMOCTOSITENIbHYIO padoTy.

Ne Bomnpocel, BEBIHOCUMBIE HA CAMOCTOSITEIBHOE U3YUYECHHE Koi-Bo

paszena 4acoB

1 2 3
1 Bekrtops! 1 nipocTeiiine 1elcTBUS Hal HUMU 3
2 3akoH BcemupHOro tAroTeHus 3
3 Heunepuuanbabie CHCTEMBI OTCUETA 4
4 Abspocraruka 4
5 AspoauHaMuKa 4
6 Yrpyrue cBOMCTBa TBEPIbIX TEJ 4
7 Onpenenenue ynciia ABOraapo 4
8 DKcnepuMeHTalbHas IIPOBEpKa 3aKOHA pacnpenenaeHus Makcsenia 4
9 ®dazoBble iepexoibl. HachlleHHbIN Map U ero CBOMCTBa 4
10 [Ipumenenue Teopemsl ['aycca K pacdeTy 3JE€KTPUUYECKUX MTOIeH 4
11 JlokasibHOE OMKCaHUE PIEKTPUUYECKUX MOJIEH 4
12 Cerneroanextpuku. [Ibe303nexTpudeckuit 3pdexr 4
13 DNEeKTpUUECKUI TOK B BaAKyyMe€ U B DJIEKTPOJIUTAX 4
14 OmnpezneneHue yneabHOro 3apsia dJIeKTpoHa 4
15 DnekTpuyeckuil Tok B razax. [lmasma u ee cBoiictBa 4
16 OrnTruyeckre cUCTEMbl Ha OCHOBE JIMH3 U 3€pKajl 4
17 WuTepdepeniys u qudpakius ceera 4
18 [Honspusanus u qucrepcus cBera 4
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19 [TpubGopsl KBAHTOBOM AIMEKTPOHUKHU 4

Hrtoro 74

5. OueHo4yHble MaTepuabl A/ TEKYIero U pyoe;KHOro KOHTPOJIsl yClIeBaeMOCTH U
NPOMEKYTOYHOM aTTecTaluu

B yueOHOM mpoliecce HCIONB3YIOTCS TPATUIMOHHBIE (OPMBI KOHTPOJIS yCIIEBAEMOCTH
Takhe, KaK KOJUIOKBHYMBI, 3alllUTa JIA0OPATOPHBIX padOT, BBIMOJIHCHUE IOMAITHUX 33JaHUH, a
TaK)Ke KOMITLIOTEPHOE TeCTHUpOBaHUE. [IpHHATHIC B BBICIICH ITKOJIC OIIEHKH «OTIUIHOY, «XOPOIIOY,
«YIOBIIETBOPUTEIIHHO» M «HEYIOBICTBOPUTEIHLHOY, a TAKKE «3a4eT» U «HE3a4eT» MPOCTABIISACTCS B
OaIbHO-PEUTUHTOBOM CHCTEME Ha OCHOBE OoJiee TMOKOW M YHHBEPCAIBHOM CHCTEMBI 0aslioB.
DK3aMeH codYeTaeT B cebe MUChMEHHYI0 paboTy U ycTHoe coOecemoBanue. [lo ero pesynbraram
CTYIACHT IIOJIy4aeT OIPEACICHHOE KOJMYECTBO Oa/uioB. EcmM OHO MeEHBINE YCTAaHOBJICHHOTO
KOJIMYECTBA, K3aMCH HE 3aCUMTHIBACTCS U CTYJCHT 00s3aH €ro mepecaarh B CPOKH, ONPEICIICHHbBIE
JTUPEKIIMENH HHCTUTYTA.

KoneunpiMu  pesynbTaTamMy  OCBOCHHS  MPOTPaMMbl  JUCHHUIUIMHBI  SIBJISTFOTCS
chopMupOBaHHBIE KOTHUTHBHBIE IECKPUIITOPHI «3HATHY, KYMEThY», «BJIAJIETh», PACIUCAHHBIE TI0
OT/JCIBHBIM KOMTETeHIUsAM. DOpMUPOBaHUE ATUX JECCKPUNTOPOB MPOUCXOJIUT B TEUEHHUE BCETO
ceMecTpa 1o dTaraM B paMKax pa3JIudHOTO BU/A 3aHATHN U CAMOCTOSITEILHON pabOTHI.

B xozme u3yyeHuss AMCUUIIUHBI IPEAYCMATPUBAIOTCS MeEKYuiUil, pyoeicHblil KOHMpPOiy U
NPOMENHCYMOUHAA AMMeCmayUsl.

Ilenv mexkywieco Konmpona — oueHKa pe3ynbTaToB paboThl B ceMecTpe U olecreueHue
CBOEBPEMEHHOM O0OpaTHOW CBSI3U, I KOPPEKIMU OOYUEHHUS, aKTUBHU3AIMU CaMOCTOSTEIHHOM
pabotel oOyuatomerocsi. OOBEKTOM TEKYIIETO KOHTPOJS SBIISIIOTCA KOHKPETU3HUPOBAHHBIC
pe3ynbTaThl 00ydeHus (yueOHbIC TOCTHUKEHUS ) TIO TUCITUTIIINHE

Tekywjuit KOHmMpoOab YCUEBAEMOCTH OOECIeUMBaeT OICHUBAaHHE XOJa OCBOCHHS
mucuuiuinHel - «@du3ukay ¢ BKIIOYAeT: OTBEThl HAa BONPOCHI Ha JICKIIMOHHOM 3aHSTHH,
CaMOCTOSITENIbHOE BBITIOJIHEHUE WHIUBUAYAIBHBIX JIOMAIIHUX 3aJlaHuil (Hampumep, pelieHue
3a/1a4), AUCKYCCHH.

OneHka KayecTBa TOJrOTOBKM Ha OCHOBAaHMM BBINIOJIHEHHBIX 3aJJaHUM  BeneTcs
npenojaBatesieM (¢ OOCYXKIEHHEM pe3yJabTaToB), Oajulbl HAYUCISIOTCS B 3aBUCUMOCTH OT
CII0KHOCTH 3aJaHHUS.

Pybesrcuvtit Konmpop 0CyleCTBISIETCS 110 00JIee WM MEHEe CaMOCTOSTENbHBIM pa3JiesiaM —
y4eOHBIM MOJYJISIM Kypca U NMPOBOIMTCSA MO OKOHYAHUM M3Y4YECHUs MaTepuala MOIYNs B 3apaHee
YCTaHOBJICHHOE BpeMs. PyOeXHbIi KOHTPOJb IPOBOAUTCA C LEJIBI0 OIpeNeseHusl KadecTBa
YCBOEHMs Marepuasia yueOHOro MOyl B LiEJIOM. B TedeHue cemecTpa NMPOBOIUTCS MPU MAKUX
KOHMPOIbHBIX MEPORPUAMUI NO ZPAPUKY .

B kauectBe popM pyOeKHOro KOHTPOJISI MOKHO HCIIOJIB30BAaTh TECTUPOBaHHE (IMMCbMEHHOE
WIA KOMIBIOTEPHOE), IPOBE/ICHHE KOJUIOKBUYMA JIAOOPATOPHBIX 3aHATHUM, TECTUPOBAHUS, a TAKXKe
BBITIOJTHEHUS CTY/IEHTaMU WHAMBMyalbHbIX 33JaHUN. BbImosHsembie paboThl JOIKHBI XPaHUTHCS
Ha Kadeape TedeHHUH y4yeOHOro roja U o TpeOOBaHUIO MPEIOCTABIATHCA B YIIPaBIEHHE KOHTPOJIS
kagectBa. Ha pyOexHble KOHTPOJIbHBIE MEpONPHUSATHS PEKOMEHIYeTCs BBIHOCHTH BECh
IIPOrpaMMHBIN MaTepual (Bce pasJienbl) N0 TUCLUILIMHE.

B Tabmuue mnpuBoauTCS pacrpenelieHHe 0auloB  IPOMEXKYTOYHOIO KOHTPOJISA IO
KOHTPOJIHBIM TOYKaM.
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Bun otyetHoCcTH 1 pedTUHrOBBI 2 peUTUHIOBBIN 3 peTUHIOBBIN
KOHTPOJIb KOHTPOJIb KOHTPOJIb

Texymmit 7 7 7

KomnokBuym 8 8 8

TectupoBanue 5 5 5

Ilocemenue 3ansatuii | 3 3 4

Bceero 23 23 24

Kpumepuu ¢popmuposanun ouenox no KoHmponbHolM mouKam (KOHMPOIbHbIE DPAOOMbL;
KOJL10KGUYM)

8 OawioB - craBUTCS 3a paldOTy, BBIMOJHEHHYIO TOJHOCTHIO O€3 OIMMOOK M HEI0YETOB;
OOydJaroImuiicss JEMOHCTPHPYET 3HAaHWE TEOPETUUECKOTO M IMPAaKTHYECKOTO Marepuaja IO TeMe
MpaKTHUecKou paboTsl, pemeno 100% 3amauy;

6 OamnoB — craBUTCS 3a padOTy, BHIIOJIHEHHYIO MOJIHOCTBHIO, HO MPHU HAJMYUU B HEHl He
Oosiee OTHOM Herpyooil omMOKM M OJHOTO Henodera, He Ooisiee Tpex HeaoueToB. OOydarouuiics
JIEMOHCTPHPYET 3HAaHHE TEOPETUYECKOTO M TPAKTUYECKOro Marephaja IO TeMe MpPaKTHYECKOH
paboTHI, JOMyCKas He3HAUYNTEIbHBIE HETOYHOCTH TIPH PEIIeHHH 3a/1a4, perieHo 70% 3amad;

4 Gamna — cTaBUTCS 3a paboTy, ecnu OakajaaBp MPaBUJIBLHO BBIOJHWI HE MeHee 2/3 Bcei
paboTHI WK JOITYCTHI HE O0JIee 0THOM rpyOOoit OITMOKH U ABYX HEJIOUETOB, HEe 0oJiee OHOM rpy0oii 1
OJTHOW HerpyOoil ommOKH, HEe 0ojee TpeX HEerpyObIX OMHMOOK, OAHOW HerpyoOoi. OOyuaromuiics
3aTpyIHseTCs ¢ MPAaBUILHON OLIEHKOW MpPEUIOKEHHON 33/1au, JaeT HEMOJHbINA OTBET, perieHo 55%
3aj1a4;

MeHee 4 0aJUIoB — CTaBUTCA 3a PabOTYy, €CIIM YUCIIO ONTMOOK W HEIOYETOB MPEBBICUIIO HOPMY
JUISL OLIEHKW 3 WJIM TPaBWJILHO BBITIOJIHEHO MeHee 2/3 Bceil paboThl. OOydJarommiicsl 1aeT HEBEPHYIO
OLICHKY CUTYyaluu, perieHo Menee 50 % 3amad.

Kpumepuu ¢popmuposanusa oyenoxk no mecmogvim 3a0aHusam:
5 GamnoB — MoJay4aroT oOydaroluecs: ¢ MPaBUIbHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE
Borpocsl. Beimonreno 100 % npeanokeHHbIX TECTOBBIX BOIIPOCOB;
4 Oamna — moJiyyaroT oOydaroluecs: ¢ MPaBUIIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE
Borpockl — 80 —99 % ot ob11ero o0bema 3alaHHbIX TECTOBBIX BOIIPOCOB;
3 Oamna — mojy4aroT oOydaroluecsl ¢ MPaBHJIbHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIE
Bompockl — 60 —79% oT o611ero o0bema 3aJaHHBIX TECTOBBIX BOIIPOCOB;
2 Oamia — moyiydyaroT OOydYarolluecss MPaBHJIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBHIE
Bonpockl — MeHee 40-59 % ot obuiero oo0bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

OueHoYHbIe MaTepPUAJbI 1JIsl TEKYIIEr0 KOHTPOJIA YcreBaeMocTH (Koj
KoHTpoupyeMmoii komnerenuuu OIIK-1)

Bonpocs s 1 KOJLI0KBHYMa
1. Cucrema otrcuera. IlyTh, nepemenienue, CKOpoCTb, YCKOPEHUE IIPU PAaBHONIEPEMEHHOM

MPSMOJIMHENHOM JBWXEHUU. J[MHamuka maTtepuanbHOM TOYKU. [loHATHE Macchl, CHIIbl. 3aKOHBI
Herorona. [Ipunnun otHocutensHOCTH [ anumnes.

2. Cunibl B MEXaHUKE: CWJIA TPEHUs, CHJIa YIPYrOCTH, CHJIA PEaKIHMH ONOpbl. 3aKOH
Bcemupnoro tarorenus. Cuna TSKECTH.
3. [Tonstue 3amkHyrOM cucrembl. HWmnynsc MaTepuanbHOM TOYKM, MEXaHUYECKOU

CHUCTEeMBl. 3aKOH coXpaHeHus wummyiabca. PabGora. Momuocts. KIIJ. Kunernueckas wu
MIOTEHIMAJIbHAS SHEPTUU. 3aKOH COXPAaHEHUsS SHEPTHUH.
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4. Kunemaruka BpalaTeJIbHOTO JBM)KEHMS. YTOJ IOBOPOTA, YIJIOBas CKOPOCTb, YIJIIOBOE
YCKOPEHHME U UX CBS3b C JUMHEHHBIMHU XapakTepucTukaMu. MomeHT unepuuu. Teopema IlrTelinepa.
OcHOBHOE ypaBHEHHE TMHAMUKU BpAIlaTEIbHOIO ABM)KEHHUS. MOMEHT CUIIBIL.

5. MomeHT nMmiynbsca. 3aKOH COXpaHEHMsI MOMEHTa UMIyibca. KuHeTnueckasl 3Heprus
BpameHus. PaboTa, coBepiiaemast pu BpaleHUU Tema.

6.  Heunepumanbasie cucreMbl otcuera. Cuiibl nHepuuu. Cuia Kopuosnmca.

7. CsoiicTBa xuIKOoCTeN U ra3zoB. ['uapo- u a’pocratuka. I'mapocratnyeckoe AaBliCHUE.
3axonsl [lackans, Apxumena. YcinoBus njiaBaHus Tell.
8.  TI'mapo- u a’ponumHamuka. CTalMOHApHOE TEUEHUE WJCAIbHOM XKUAKOCTU. YpaBHEHHE

HENPEpPhIBHOCTH IOTOKA W YypaBHeHHE bepHymum u cnenctBus w3 Hero. JlamuHapHoe u
TypOyJieHTHOE TeueHne xuaxkoctTu. Yucno PeitHonbca.

9.  MexaHnnyeckue KoJieOaHHs U UX XapaKTEPUCTUKHU. 3BYK, HH(Pa3BYK, yIbTPa3BYK.

10. Crartuctudyeckuii ¥ TEepMOJMHAMMYECKUNH METOJIbl HCCIIEOBAaHUSI CHUCTEMBbl MHOTHX
yactull. OcHoBHble nosnoxeHnuss MKT crpoenust BemectBa. [Tonsitue mons Bemecrsa. Konmdectso
BemecTBa. MoJigpHas macca, Macca OJIHOW YaCTHIIbI.

11. Wpeansbhsbiii ra3. OcHoBHoe ypaBHeHHMe MKT naeanbHoro raza. YpaBHeHHE COCTOSHUS
ujeanpHoro rasa. Mzompoueccsl.

12. 3akon MakcBemia O pacnpeneseHu MOJIEKY]I HIICATbHOTO Tra3a IO CKOPOCTSM.
Bbapomerpuueckast popmyna. Pacnipenenenue bonbimana.

13. IIpoueccet mepenoca. TemnonpoBoaHocTh. KodpduiueHt TemnonpoBOJIHOCTH.
I'paguent temmneparypel. duddysusa. 3axon Oduka. Kosbbunuent nuddysuu. Bsskocts.
VYpasuenue Hetotona. Koadduunent Bsazkoctu.

Bonpocsl 1151 2 KOJUIOKBUYMA

1.  TlepBoe Hauanmo TepMoAuMHaMUKHU. BHyTpeHHss sHeprus. Pabota B TepMoauHaMUKE.
Uucno cremeneit cBoOombl. 3akoH boabliMaHa O paBHOMEpPHOM pacHpelesieHHH HSHEPTUU TI0
cTeneHssM cBoOonbl. TemnoeMKocTs W yaenbHas TEIIOEMKOCTh ra3oB. llpuMeHeHue mnepBoro
Hayajia TepMOJAMHAMUKH K U301poleccaM. AnuabaTudeckuii mpouecc. Ypasuenue Ilyaccona.

2. OOparumble U HeoOpaTUMbIe IMpoliecchl. DHTponus. BTopoe Hauano TepMoIMHAMHUKU.
Tennossie mamuubl. [{ukn Kapno. KIIJ] TerioBoi mammubl. TemioBoe 3arpsi3HEHUE OKPYXKaroIIeh
Cpebl.

3. Peanbubie ra3pl. YpaBHenwe Ban-gep-Baanbca. HM3oTepMbl  peasibHOro  rasa.

Buyrpennsis sHeprus peanbHoro rasza. lloBepxHocTHoe HatspkeHue. KanwiuispHble sIBIEHUS.
@da3oBble MEpPEXOJbl MEXKIy arperaTHbIMM COCTOSIHMSIMU BellecTBa. JluarpaMma COCTOSIHHSL.
Tpoitnas Touka. TennoeMKkocTb TBEPABIX TEIN.

4. 3apanel B mpupoje. 3aKOH COXPAaHEHHsS 3JIEKTPUYECKOro 3apsnaa. 3akoH Kymona.
Onektpuueckoe 1osie B Bakyyme. CuioBas  XapaKTEpHCTHKA  JJIEKTPUUECKOTO  MOJIA:
HanpsKeHHOCTh noJisl. [IpuHnun cynepno3unyu nosieid. CUIIOBbIE JIMHUM 3J€KTPUUYECKOTO TOJIA.

5. DHepreruyeckas XapaKTEpUCTHKA DJIEKTPUUECKOro TMOJsA: MoTeHiuan mous. Pabora
ANEKTPOCTATUUECKOTO TOJI, Pa3HOCTh MNOTEHIMAIOB. OKBUIOTEHIMAIBHBIE IOBEPXHOCTH.
[loTeHuMan U ero CBsA3b C HANPSIKEHHOCTbIO MOJs. HampsskeHHOCTh M TpaJMeHT MOTEHLMasa
ANEKTPUYECKOTO MOJISL.

6.  IIpOBOJHUKHM B 3JIEKTPOCTATUYECKOM MOJIE. DIEKTpocTaTnyeckas MHAyKIus. Teopema
lMaycca nyist pa3nuyuHbIX IPOBOJHUKOB.

7. JlusnexTpukH B 3neKTpocTtaruyeckoM notie. Junons. [onaspusyeMocTs U NOJIspU3aius
TRIIeKTpUKa. CerHEeTOANEKTPUKHU.

8. TloTOK U HUPKYISIHUS ANEKTPOCTATUUECKOTO MOJISI.

9.  Ewmxoctb. Kongencatopbsl. EMKOCTh MIIOCKUX KOHAEHCATOPOB. DHEPrUsl KOHIAEHCATOPA,
SHEPTHUsl SIEKTPUUYECKOTO MOJIS.
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10. Onexrpuueckuil Tok. Cuna Toka. [IMOTHOCTH TOKa. YpaBHEHHE HENPEPHIBHOCTU. 3aKOH
Owma mns yyactka nenu. 3akoH Owma B quddepenunansaoit popme. ConpoTHBIICHHE TPOBOIHUKOB
U UX COEUHEHUS.

11.  Croponnue cunsl. /IC. BHyTpeHHEe CONPOTHUBIEHUE UCTOYHHUKA TOKA. 3akoH OMa aiis
3aMKHYTOH LT, coJieprKaieid uictounuk Toka. [pasuia Kupxroda.

12.  IlpoBoauMOCTh pa3iMuYHBIX cpeA. 30HHAas Teopus TBepaoro tena. [IpoBogumocTts B
MeTajjiax, €€ 3aBUCUMOCTh OT TeMIIEpaTyphl. DIeKTposaun3. [IpoBogMMOCTb B 3IEKTPOIUTAX. 3aKOH
®dapanes.

13. Dnextpuyeckuid TOK B BakyyMme. Pasnuunbie BHABI SMHCCHH. BakyymHbIM nuon u
tpuoa. IlpoBomumocts B mosynpoBoaHUMKax. CoOCTBEHHas M INPUMECHAs MPOBOJUMOCTb. pP-n
niepexoibl. [1oyrpoOBOTHUKOBBIN JHOA U TPAH3UCTOP. DJICKTPUUYSCKUN TOK B rasax. IIpoOoii B
rasax. [Ina3ma.

Bonpocs! 1151 3 KoJI0KBUYyMa

1.  TemnoBoe neiictBue Toka. 3akoH Jxoyms-Jlenma. 25. CBepXnpoBOIUMOCTb.
2. MaruautHoe mosie B BakyyMe. 3akoH buo-CaBapa-Jlannaca. CuioBasi XapakTepUCTHUKA
MardavuTHOI'O IIOJIA: MHAYKIOHWA I10JI4. CuJoBBI€ TUHAY MAarHUTHOTO 1OJIT. MOHOIIOJb.

3. JIBmKeHue 3apsuKEHHBIX 4acThIl B MarHUTHOM nojne. Cuna Jlopenna. B3aumonenicteue
napajuleNbHBIX TOKOB. 3aKOH AMIepa.
4. BHGPFGTI/I‘IGCKaSI XapaKTCpUCTUKAa MAIrHUTHOI'O IIOJIA: TIIOTOK MArHuTHOIO II0JIA.

NunyktuBHOCTh. [IOTOK W IMPKYJSAIMS MAarHUTHOTO TIOJIsI B BakyymMe. MarHuTHoe Tmoje B
BemecTBe. Marneruku. /{ua-, mapa-, hpeppomarneruku. ['unoresa Ammepa.

5. DnektpomarHuTHas MHAYKUUs. 3akoH Dapaned. [Ipasumno Jlenna. DHeprusi MAarHUTHOTO
noJia. Camounaykuus. BuxpeBoe anektpuyeckoe noJie. Toku cmenienus. Y paBHeHuss MakcBeia.

6. Ilepemennbiii TOK. 3akoH OMa [ NOEPEMEHHOrO0 ToKa. MOIIHOCTh B LENH
MEPEMEHHOTO TOKa. DJIEKTpOMarHuTHeIe Kojebanus. Komebatenbublii kKoHTYp. Dopmyna ToMcoHa.
Boinyxkennbie konebaHus. SIBIEHHE 3JIEKTPUYECKOTO pPe30HaHCA. DJIEKTPOMArHUTHBIE BOJIHBI.
Bexkrop Iloiitunra.

7.  lllkana DnaeKTpoMarHUTHBIX BOJIH. (CBOWMCTBAa AJIEKTPOMAarHUTHHIX BOJIH. (CBOMCTBA
cBeTOBbIX BOJIH. Illkaya snexkTpomMarHUTHBIX BOJH. CKOpOCTh cBeTa, ee ompeneneHue. OnbIT
Maiikenbcona-Mopiu. 3Hauenue ckopoctu cBera it CTO. Ontuueckuii >¢dext Jlommepa.
JlaBiieHue cBeTa, onbITH JIeOeneBa.

8. JlydeBas (reomeTpuyeckasi ONTHKA), € OCHOBHBIE 3aKOHBI. JIMH3bI, 3epkana. Popmyna
TOHKOM nuH3bL. AOGepparuu. LlenTpupoBaHHble onTHYeCKUe cucTeMbl. ONTHYecKre MPUOOpPbHI, UX
BO3MOXHOCTU. DoTOMETpHSI, TBE CUCTEMBI €TUHUI] (POTOMETPHUH.

9.  TemnoBoe uznydeHue. AGCOIIOTHO YEpHOE Telo, cepble Tena. 3akoH Kupxroda. 3akon
cmenienus Buna. PaGotel [Inanka. KpuBas Ilmanka. 3nauenue pa6ot [lmanka mis oOocHOBaHUS
KOPITYCKYJIIPHOM MTPUPOJIbI CBETA.

10. KsanroBas mnpupona cBera. Dotorddekt, ero 3akoHbl. Paborsl CtoneroBa u
Oiiniureiina. OnbiTel borte. Paccesune Komnrona. KBaHThI cBeTa, UX XapaKTEPUCTUKH.

11. Tlornmomenue cBeta. 3akoH byrepa-JlamGepra-bepa. CrnoHTaHHOE€ W BBIHYXIEHHOE
n3inydyeHue cBera. OCHOBBI KBaHTOBOM 3JIEKTPOHUKU. AKTHBHAs cpeaa. JIazep. CBoiicTBa nazepHOro
W3IIy4EHHUS.

12.  HWurtepdepenmus u nudpaxius cera. Judpakinuonnas pemerka. KorepeHTHast onTHKA.

13. Tlonapuzauus cBera. Jucnepcus cBeTa. IEKTPOHHASI TEOPUS JUCTIEPCHH.

14. Crpoenue aroma. OnbiThl Pesepdopaa mo paccesuuto anbda yactui. [loctynatsl bopa.
JIunelyaThlil CIIEKTp aToMa BOAOPOAA. DJIeMEHTapHas TeOpHs aToMa Bojiopoaa no bopy.

15. T'unore3a ne-bpoiis. BonHoBble CBOMCTBA BEILIECTBA. CootHoieHnE
HEOTPEJeIEHHOCTeH i1 KOOpAWHAT U HUMITyJbCOB. BonHOBas (DyHKIMS M €€ CTaTUCTHYECKUU
cmbicn. Obmiee ypaBuenue llpenunrepa.
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16. DOnements! kBaHTOBOU (prsuku. CruH 3nekrpona. KBantoseie uncna. [Ipunnun aymnu.
IIepnoanueckas cucrema iemenToB (.M. Menneneesa.

Ilenvio npomesxcymounvix ammecmayuii 10 TUCLUUIUIMHE SBISAETCS OLEHKAa KadecTBa
OCBOCHHS TUCHUIUIMHBI 00yJarOIIUMHUCH.

[IpomexyrouHass arrecTanusi IpelHa3HayeHa Uil OOBEKTUBHOTO MOJITBEPXKIEHUS U
OILICHUBAHMs JOCTHUTHYTBIX PE3YJAbTATOB OOYYECHHS IOCIE 3aBEPIICHUS HM3YYCHUS JWCIUILIAHBI.
Ocy1ecTBisgeTcss B KOHIIE CeMECTpa U HPEACTaBiIseT cOo00M HMTOrOBYIO OLEHKY 3HAaHMH 10
mucuuminHe «Pu3nkay B BUJE IPOBEACHUS 3aueTa.

[IpomexyrouHasi aTTecTanys MOKET MPOBOJUTHCA B YCTHOM WM MHUChMEHHOH ¢opme. Ha
IIPOMEXYTOUHYIO aTTecTaluio oTBoauTCs 10 30 Oamos.

OueHovHble MaTepuasbl 15 NPoMexkyTouHOi aTtTecTanuu (Konrpoanpyemas
komnerenuus: OIIK -1)

Bonpocwt k 3auemy

Mexannka

1. Kunemartuka. OcHOBHbIE (OPMYJIbI PABHOMEPHOTO U PABHOIIEPEMEHHOTO JABMKEHUS.
BekropHble u ckansipHbie BennunHbl. [lepemenienne, CKopocTs, yckopenue. Muepnuansabie
cucteMsbl otueta. [IpuHnmn otHocuTensHOCTH ["anumes.

2. Jlunamuka. 3akoHbl HetoToHa. Cuia BCEeMUPHOTO TATOTEHUSI, CUJIA PEaKIMKU OTIOPkI, CUjla
TpeHus. Cuna ynpyrocty, ynpyrue u mjaactuueckue aedopmaruu, moayns FOura.
Heunepuuanensie cucteMbl otcuera. Cuita nuepuuu u cuia Kopuomnuca.

3. Hmnynbc Tena. 3aKOH COXpaHEHUsI UMITyJIbca. PeakTUBHOE JBHKEHUE.

4. Pabora, 2HEprus, MOIHOCTh. Pa3nuyuHbie BUBI SHEPTHH. 3aMKHYThIE CHCTEMBI. 3aKOH
COXpaHEHUs dHepruu. /[uccunaTuBHbIE CUIIBL.

5. JIBmxeHue 1o okpykHocTH. OCHOBHBIE (DOPMYITBI KHHEMATHUKH BPaIlaTeIbHOTO
JBUKEHHUSL.

6. OcHoBHbIe (HOPMYIIBI JUHAMHUKHU BPAIIATEIbHOTO ABMKEHUA. MOMEHT CHJIbI, MOMEHT
WHEpPLUUH, MOMEHT UMITYJIbCa. 3aKOH COXPAaHEHUSI MOMEHTAa UMITYJIbCA.

7. BpamarenbHoe ABHKEHHE: pab0Ta, MOIHOCTh, KWHETHYECKask SHEPTUsl. Y CIIOBUS
paBHOBecus Ten. Teopema IlTelinepa.

8. T'mapo- u aspocratnka. OCHOBHBIE CBOMCTBA KUAKOCTH. 3akoH Ilackas.
I'unpocratuyeckoe gasinenue. CooOmaromuecs cocyabl. Cuna Apxumena.

9. T'uapo- u a3poarHAMHKa. 3aKOH HENPEPHIBHOCTH NMOTOKA. 3aKOH bepHyuin. BHyrpeHHee
TpeHue B )KUAKOCTAX. Bsazkocts. @opmyna Ctokca. TypOynentHoe Teuenue. Yucno Pelinomnbaca.

MonekynsapHas (bPISPIKPI

1. 3axoHbI naeandbHBIX ra3oB. YpaBHeHue Knaiinepona. Yucno ABoraapo. Macca MOJIEKYII.

2. OcHOBHbBIE TMOJOXKEHHUS M (OPMYIBI MOJIEKYIIPHO-KHHETUYECKONH TEOPHH HJI€AILHOTO
ra3a. CKOpOCTb U SHEPTUsl MOJIEKYJI I'a30B.

3. Pacnpenenenne MakcBemna ans ckopocTed Mosiekyn rasza. Haubonee BeposiTHas U
CpeaHss KBaJpaTH4Has CKOPOCTh MOJIEKYIL.

4. bapomerpuueckas dopmyna. Pacnpenenenue bonbimana. Cpeanss amuHa cBOOOJIHOTO
npobera yacTuil.

5. SIBneHust mepeHoca: TEIUIONPOBOAHOCTb, AU(Qy3usi, BHyTpeHHee TpeHue. [ pagueHt
TerIa.

6. BuyrpeHHsst »Heprus wujeaqpHOro Trasza. Anuabatuueckuii mponecc. PabGora u
TEIMIOEMKOCTh Tpoliecca. IlepBoe Hauano TepMoMHAMUKH.
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7. Bropoe HayaJ0 TEPMOJMHAMMKH JJIs TEIUIOBBIX NOTOKOB. TerutoBble MammHbl. KIIJ
TEIUIOBBIX MAILIKH.

8. Ourponusi. Bropoe nayano trepmoauHamuku it 3HTponuu. Hukn Kapno. KIIJ nukia
Kapmo.

9. Peanpubiii ra3. YpaBuenue Ban-nep-Baanbca. M3otepma peanbHOro rasza. dazoBbie
nepexoapl. TeroBbie CBOMCTBA TBEPABIX TE. [I0BEpXHOCTHOE HATSKEHUE KUIKOCTH.

DIIEKTPUYECTBO U MATHETU3M

1. Dnexrpocrartuka. OcHOBHBIE 3aKOHBI. 3akoH Kynona. DiekTpuueckoe moje B BaKyyMe.
CumoBasi W DHEpPreTHYECKash XapaKTEPUCTHKA JJIEKTpu4eckoro Tojs. CHJoBbIE JIMHUU U
SKBUTMIOTEHITHAIBHBIC TOBEPXHOCTH AJIEKTPOCTATUYECKOTO Toys. HampsokeHHOCTh M rpagueHT
MOTEHIIMAJIA SJIEKTPUUECKOTO TOJIS.

2. IIpoBonnuku B 3nexTpuyeckoM mnose. Teopema ["aycca. AUdIeKTpUKU B 3JIEKTPUUECKOM
niosie. [onspuzyemocTs 1 nossspuzanus AudJeKTpruka. [IoToOK U MUPKYISIUS IEKTPUUECKOTO TOJISI
B BaKyyMe€ U B JMAJIEKTpHUKE. DJIeKTpoeMKocTh. KoHaeHcaTopbl. DHEprust 3JIeKTpUYECKOro MoJIs.
CerHeTonIeKTPUKH.

3. Omnextpuyeckuil Tok. Cuiia TOKa U MJIOTHOCTh TOKA. YpaBHEHHE HENPEPBHIBHOCTH. JIMHUU
ToKa. 3akoH OMa Juid yJacTKa IelH U JoKalbHbIM 3akoH OMma. [Ipupoaa 3mekTpoconpoTHBICHUS B
MeTaax.

4. IIpoBOOUMOCTH Pa3IMYHBIX Cpel. 30HHAS TEOPHUsI TBEPAOIrO TeJa. DIEKTPOJIU3, 3aKOHbI
@apanes. BakyymHas u ¢usnyeckas dJeKTpoHUKa (yCTpoWcTBa M NpUOOpPBI). OMHUCCHS
3apsKEHHBIX YaCTHIl, €€ Pa3HOBUAHOCTH. DJIEKTPHUYECKUM TOK B razax. [lmasma. DnexkTpoHHBbIE
CBOICTBA MOJYMPOBOJIHUKOB, p-n niepexoibl. [10aynpoBOIHUKOBBIE YCTPOMCTBA.

5. Croponnue cuibl. DJ[C. 3akon Oma st monHOU 1ienu. 3akoHbl Kupxrodga. TemmoBoe
nerctBue Toka. 3akoH JDxoyns-JleHma. 3aBUCMMOCTh  CONPOTHUBJICHUS MPOBOJHHMKA OT
Temiieparypbl. CBEpXIpOBOJUMOCTb.

6. MarautHbie sBieHHS. OCHOBHBIE 3aKOHOMEPHOCTH. MAarHMTHOE TOJiE B BaKyyMe.
CunoBas ¥ 3PHEpreTUyecKass XapakTepUCTHKa MAarHUTHOro mojsi. CUJIOBbIE JIMHUM MarHUTHOTO
noJia. 3akoH buo-CaBapa-Jlamnaca. Cuna Jlopenna. 3akon Amnepa. MHayKTUBHOCT. MarHuTHbie
CBOMCTBa paznuyuHbIX cpel. DeppoMarHeTUkH.

7. OnexkrpomaruuTHag UHAYKIUA. DJ1C MHAYKIMYU U UHAYKIIMOHHBIN TOK. OnbiTel Dapanes.
[IpaBuno Jlenua. Toku @yko. Camounaykuus. [IoTOK U HUPKYJIALMS MAarHUTHOTO TOJISI B BAKyyMe.
CBs13b MAarHUTHOTO U 3JEKTPUYECKOTO MOJIS.

8. TloTok M HMPKYIALKUS HNEKTPOMArHUTHOTO MOJIS B cpesie. BuxpeBoe anekTpudeckoe mnose
U TOKH CMelleHHs. YpaBHeHHS MakcBeiia. DIeKTpOMarHuTHbIe KoJjebaHus (CBOOOJHBIE H
3aryxatoiue). opmyna Tomrcona. PesoHaHc 3eKTpPOMarHUTHBIX KOJIeOaHUN B KOHTYpE.

9. BeIHYyXIEHHBIEC dJIEeKTpOMarHuTHbIE Kojebanus. [lepemennsblil Tok. 3akon OMa ISt ienu
MEPEeMEHHOTO TOKa. DJIEKTPOMAarHuTHbIEe BOJHBI. CBOMCTBAa AJIEKTPOMArHUTHBIX BOJH. BekTop
[To#ituara. O6beMHAas MIIOTHOCTH SHEPTUU U UMITYJIbCA HJIEKTPOMArHUTHOM BOJIHBIL.

OnTyrKa 1 3JIEMEHThI KBAHTOBOM d)PI3PIKPI

1. CaoiictBa cBeroBpIX BOJH. Illkama snekTpomMarHUTHBIX BOJH. CKOpPOCTH CBETa, €€
onpeznenenue. Onbir MalikenbcoHa-Mopmu. 3HadeHue ckopoctu cBeta g CTO. Onruueckuii
saddekr Jomnepa. JlaBneHnue cBeTa, onbITh Jlebenena.

2. JlyueBas (reoMerpuuecKkas ONTHKa), €€ OCHOBHbIE 3aKOHbI. JIMH3BI, 3epkana. Dopmyna
TOHKOHN JHMH3bI. AbGepparmu. LleHTpupoBaHHbIe onTHYECKHE cUCTeMbl. OnTHYeckre MpUOOpPhl, X
BO3MOKHOCTH. POTOMETpPHUS, ABE CUCTEMBI €AMHHUI (POTOMETPHUH.
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3. TemnoBoe m3mydeHue. AOCOTIOTHO YEepHOE Telo, cephie Tena. 3akoH Kupxroda. 3akon
cmemiennst Buna. Pabotsr [lnanka. KpuBas Ilnanka. 3nayenue pabot Ilnanka aast 060CHOBaHHS
KOPITYCKYJIIPHOM IIPUPOJIBI CBETA.

4. KsanroBas mnpupoma cBera. dDotorddekr, ero 3akoHsl. Paborsl CronmetoBa U
OnnmreiHa. OnbiTel bore. Paccestnue Komnrona. KBaHTHI cBeTa, X XapaKTEPUCTUKH.

5. Tormomenune cBera. 3akoH byrepa-JlamGepra-bepa. CrnoHTaHHO€ U BBIHYXJICHHOE
u3nyyeHue cpera, noaxon Ilnanka u OiiHIITENHAa. OCHOBBI KBAaHTOBOW AJIEKTPOHUKH. AKTHBHAas
cpena. Jlazepsi. CBoiicTBa nazepHOro u3nydeHus. Henunelinas onrtuka.

6. UWnrepdepennus u mudpakus ceera. Judpaknuonnas pemerka. KorepeHTHas onTHKa.
[onsipuzanus cBera. Jlucnepcus cBera. DIEKTPOHHASI TEOPUS TUCIIEPCUU.

7. Ctpoenue aroma. OnbiTel Pe3epdopnaa o paccessHuro anbda gactum. [loctymater bopa.
DKCIIepUMEHTAIBHOE JI0KA3aTeIbCTBO JUCKPETHOCTH HSHEPreTHUYECKUX YPOBHEH aToMa (OIBITHI
@panka u ['epua). JIunenyartelil criekTp aroma BojopoJa. DJIeMeHTapHas TEOpUsl aroMa BOJ0poJia
o bopy.

8. Tunortesa ne-bpoits. BonHoBrie CBOICTBa BEIIECTBA. CooTHotieHHe
HEONPEJENIEHHOCTEH Il KOOpAMHAT U HMMITYyJIbCcOB. BonHoBas (yHKIMS M e€e CTaTUCTHYECKUN
cmbici. OoOmree ypaBuenue llpenunrepa.

9. DOnementsl kBaHTOBOM ¢u3uku. CnuH anekrpoHa. Ksanroseie uncna. [Ipunnun [aymm.
[Tepuonnueckas cucrema snemenToB Jl.1.MeHnneneena.

6. MeToauyeckne MaTepHaJibl, ONpee/sonye Npoueaypbl OLlCHUBAHUS 3HAHUI,
YMeHH i, HABBIKOB U (MJIM) ONbITA AeSITeJIbHOCTH

MakcumanbHast cymma (100 GamioB), Habupaemasi CTYIACHTOM MO JUCIUIIIMHE BKIIOYACT
JIBE COCTAaBIISIOIINE:

— nepeasi cocmaenAwwas — OICHKAa pPETYISPHOCTH, CBOCBPEMEHHOCTH W KayecTBa
BBITIOJTHEHUSI CTYACHTOM Yy4eOHOW paboThl MO HW3YYEHHWIO IHCHUIUIMHBI B TEYCHUE MEpHoja
M3Yy4YeHUsl NUCUUIUIMHBEI (cemecTpa) (cymma — He Oosee 70 GayioB). bamibl, xapakTepusyrolue
YCIIEBaEMOCTh CTY/ICHTA MO TUCIHIUIMHE, HAOUPAIOTCS UM B TEUEHHE BCETrO MepHoaa OOydeHHs 3a
W3yUYEHHE OT/CIBHBIX TEM U BBIIIOJHEHHUE OTACIBHBIX BUIOB Pa0OT.

— emopas cocmasnsiowas — OUEHKA 3HAHWI CTYICHTAa IO pe3yjbTaTaM MPOMEXKYTOYHOH
arrectanuu (He 6osee 30 6amIoB).

Kputepriem oreHku ypoBHS C(OPMHUPOBAHHOCTH KOMIIETCHIIMI B pamMKax yd4eOHOM
mucuuiuiHbl «@usuka» Bo Il cemectpe sBisieTcs 3a4er.

OOmmit Oamm  TeKymero W pyOeKHOTO KOHTPOJI CKIAQAbIBACTCA W3  CIEAYIOIIUX
COCTABJISIIOIIUX TpUJIOKeHUe 2. B TeyeHune ydyeOHOro mporiecca CTYIEHT OO0si3aH OTUMTATHCS TI0
TEOPETHYECKOMY MaTepUaIly U IPAKTUYCCKUM 3aHSITHSIM: ONPOCHI, WHANBUAYAIbHBIC 33 JaHHUS.

Ilenvro npomesicymounvlx ammecmayuil 10 TUCUUTUTMHE SBJISICTCS OICHKA KayecTBa
OCBOCHHS TUCIUTUIMHBI 00yJarOIIIUMUCS.

Pe3yabTaTsl 00y4ueHust OcHOBHBIE NTOKa3aTeJIN OLIeHKH Pe3y/1bTaToB Buna oneHouHoro
(KoMIeTeHIIH) o0yueHust MarepuaJa
OIIK-1 - CniocobeH 3HATH:
TIPHMCHSITH - OCHOBHBIC TOHSTHS, 3aKOHBI M MOJEIH MEXAHUKH,

MOTEKYNSApHOH  (OM3UKM W TEPMOIMHAMHKH,
3IEKTPHYECTBA M MArHETH3Ma, ONTHKH, KOmeOGaHmit u
OOLLICHHKCHEPHBIC 3HAHUSL, | pom,  xpaToBON QU3MKM M WX MaTeMaTHYECKOE

CCTCCTBCHHOHAYYHBIC 1
TunoBble OLIEHOYHEBIE
MaTepHAaIbl JIs1 YCTHOTO

METOAbI MATEMATHUYCCKOI'O BBIpa)KEHHUE, T'paHULIbI UX IPUMCHUMOCTH,
oIpoca, KOJUIOKBUyMa U
aHaJIM3a u MPUMEHEHUE 3aKOHOB B IIPAKTUYECKUX MPUI0KEHUAX;
IIPOXOXKICHHUS 3a4eTa
MOJIETUPOBAHUS - ¢pyHmaMeHTaIbHBIC (PU3UUECKHE OIBITHI U UX POIIb B (pazoe 5)
9

Pa3BUTHUH HAYKH,

TCOPCTUIECKOTO 1 - METOfbl DJKCIEPUMEHTAILHOIO M TEOPETHYECKOro
SKCIICPUMCHTAJILHOT'O HCCIIEN0BAHNS B (DH3HKE;

HCCJICAOBAHUA B - IOHUMaThb CYIIHOCTb (1)I/IBI/I‘IGCKI/IX ﬂBHGHHﬁ;
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npodeccuoHaIbLHOM - OICHHUBAaTh  YHCIICHHBIC nopaz[K(J;I BEJIMYMH,
. XapaKTEePHBIX JUISl pa3JINYHbIX Pa3/eoB (QU3NKY;
ACTCIRHOCTI - OCHOBHBIC (PU3MYECKHE BEIWYMHBI U (U3HMUECKUE

KOHCTAaHTBI, HMX OIpEJeIICHHEe, CMBICI, CHOCOOBI H
EIMHUIIB] UX U3MEpPEHNS;
- BKJIQJ POCCHHCKMX M 3apyOeKHBIX YYEHBIX,
OKa3aBIIMX HaWOOIbIllee BJIMSHHE Ha pPa3BHUTHE
¢busuKy;
yMeTh:
- TMpaBWIFHO IOHUMATh M OOBSICHATH (hU3UUECKHE
3aKOHBI SIBJICHUSI M CBOMCTBA TEJ, OTJIMYATh THUITOTE3BI
OT HAay4YHBIX TEOPUH;

- HOJIb30BATHCSA OCHOBHBIMH ¢dusmueckuMH
npubopaMu, CTaBUTh W pelaTh  NpocTeiime
SKCIEpUMEHTaNIbHbIE 3a/1a4y, 00pabaThIBaTH,

AHAJIM3UPOBATH OIICHUBATH MOJTYYCHHBIC PE3YIIbTATHI,
- BUJIETh (PU3HYECKOE SBJICHHUE C PA3HBIX TOUCK 3PCHUS,
- MBICITUTh TBOPYECKH M CAMOCTOSTEIILHO;

- TPOSIBJIATH OCBEJIOMJICHHOCTH B BOMPOCAX,
CBS3aHHBIX C HCTOPUEN BAKHEUIIMX OTKPLITHHA B
¢busuke;

- MOJIB30BAThCS MPHU PadoTe CIPaBOYHOH U yueOHOU
JIUTEPATYPOH;

- NPHUMEHATh TOJYyYeHHbIE 3HaHMs N0 (usuke IS
O0BSICHEHHUsI Pa3HOOOPa3HBIX (DHU3UUCCKUX SBJICHHU U
CBOWCTB BECIIECTB, IPAKTHYCCKOTO HCIIOIb30BAHMUS
(u3nUeCKUX 3HAHWH;

- OLEHMBAaTh JOCTOBEPHOCTh ECTECTBEHHOHAYYHOU
undopmanum;

- UCIIONB30BaTh MPHOOPETEHHBIC 3HAHHUS U YMEHUS IS
peleHns MPaKTHYECKUX 3a/a4 MOBCEIHEBHON JKU3HHU,
obecrieueHnss 0€30IACHOCTH COOCTBEHHOHN KU3HH,
MPUPOIOIONB30BAaHMU U OXPaHbl OKPY>KAIOIIEH CPeIbI.

7. YuyeOHO-MeTOAMYECKOE o0ecIeueHue TUCIUILINHEI

7.1. Hopmamuero-3axonooamenbHbie aKmol

1. Ilpuka3z MunoOpnayku Poccum ot 12.03.2015 Ne 207 "OO6 yrBepxkacHuu (enepalbHOTO
rocyIapcTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa BHICHIET0 00pa30BaHUs MO HAIMPABICHUIO
noarotoBku  09.03.01  Ilpuxmamnas  uHdopmaruka  (ypoBeHb  OakanaBpuata)"
(3apeructpupoBano B Muntocte Poccuu 27.03.2015 Ne 36589)

7.2. OcnogHas numepamypa
1. HukepoB B.A. ®usuka. CoBpeMeHHBIH Kypc [DnekTpoHHBINA pecypc|: yueOnuk/ Hukepos
B.A.— DnexrtpoHn. TekctoBblie naHHble.— M.: Jlamkos u K, 2016.— 454 c.
(http://www.iprbookshop.ru/14114.html)
2. O6mras ¢usuka [ DneKTpOHHBIN pecypc]: yuebHoe nocobue mis By30B / A.H. Bapasa, M.K.
I'yoxun, I.A. VBanos u ap.; noa pen. B.M. benokomnsitoBa - M. : U3narensckuii jom MOU,
2016. (http://www.studentlibrary.ru/book/ISBN9785383009994.html)
3. "Kypc obmieit ¢puzuku. OcHoBsl puzuku. T. . MexaHuka. DIeKTpUYeCTBO U MarHETH3M.
Konebanus u BonHbl. BoHOBas ontuka [ DneKTpoHHBIN pecype]: Yuel. mocodue: 1ist By30B. /
Kunrcen A. C., Jlokun I'. P., OnbsxoB O. A.; ITog pea. A.C. Kunrcena. - 2-e uza., ucop. - M. :
OU3MATIINT, 2007."
(http://www.studentlibrary.ru/book/ISBN9785922107532.html)

18


http://www.iprbookshop.ru/14114.html
http://www.studentlibrary.ru/book/ISBN9785383009994.html
http://www.studentlibrary.ru/book/ISBN9785922107532.html

4. Kypc o6meit ¢pusuku. OcHosl ¢usuku. T. II. KBanToBas u cratuctuyeckas (usuka.
Tepmoannamuka [ DneKTpOHHBIHN pecypc]: Yueb. mocodue: mist By30B. / benonyukun B. E.,
3aukus /. A., Hunentok FO. M. - 2-e u3n., ucnp. - M. : DUSMATIIUT, 2007.
(http://www.studentlibrary.ru/book/ISBN9785922107549.html)

7.3. HonoanumenvHas numepamypa

1. CasenbeB U.B. Kypc obmeit puzuku. T. 1-3. M. «JIanp» . 2006.

2. CuByxuH /[.B. O6mmuii kypc puzuku. DUSMATIIUT/MOTH. 2005.

3. Matsees JI.H. Kypc o6mieit pusuku. T. 1-5. M.: OHUKC 21 Bek, 2003.

4. Jlanmay JI.JI., Axuesep A.U., Jludpmun E.H. Kypc o6meii puzuku. M.: Hayka, 1969.

5. PemuzoB A.H., IToranenko A.f. Kypc ¢usuku. M.: Jipoda, 2004.

6. Bonbkenmreitn B.C. Coopuuk 3a1a4 mo odmemy kypcy pusuku. M.: Hayka, 1979.

7. JlabGopaTtopHblii npakTukym 1o ¢usuke / mon pemakiuendn A.C. AxmaroBa. M.: Bricmas
mkoia, 1980.

8. ®usnyeckuil npaktukym / nox penakuued B.W. Beponosoii. M.: Hayka, 1971.

9. Tpodumona T.U. Kpatkuii kypc pusuku ¢ npuMepamu perieHus 3agad. Y4yebHoe nocoodue.
M.: KHOPYC, 2007.

10. Ob6mras ¢usuka (Mexanuka). Bompockl u 3amanHus JUisi TIPOBEICHUS PEUTUHTOBBIX U
ceMUHapcKux 3aHATHH (yueOHo-mer.u3n.) / TemykyeB M.M., Ilununoa A.X., llle63yxoBa
M.A. Hampuuk: KBI'Y, 2003.

11. O6mras ¢usuka (MojekynspHas ¢usznka). Bompocsl W 3agaHus Ui TPOBEICHUS
PEUTHHIOBBIX U CEMUHApPCKUX 3aHATHH (yueOHo-meT.u3a.) / TemykyeB U.M., llununosa A.X.,
[ITe63yxoBa M.A. Hanpuuk: KBI'Y, 2005.

12. O6mas ¢usuka. Mexanuka. MonekynspHas ¢u3uka. Bompockl w 3amaHus s
MPOBEACHUSI PEHTHUHTOBBIX W CEMHHApCKUX 3aHATHM (ydueOHo-mer.u3d.) / Temykyes U.M.,
[ummaoBa A.X., Ille63yxoBa M.A. Hanmpuuk: KbI'Y, 2006.

13. OO6mras pu3uka. DIEKTPUUYECTBO M MArHETH3M. DJICKTPOMArHUTHBIE KOJCOAHUS H
BoJiHbl / TemykyeB .M., [lunmaoBa A.X., Ille63yxoBa M.A., Tnynosa M.M. Hanpunk: KBI'Y,
2011.

14. Onrtuka. ATomMHas u sigepHas ¢usuka. O6mas dusuka. JlabopaTopHbIi TpakTUKYM /
AzuzoB UK., Tnynosa M.M., [lununosa A.X. Hanburk: KBI'Y, 2005.

15. O6mas ¢wuszuka. OnTuka. DJIeMEHTh aTOMHOW W simepHOil (u3ukm / AmekoBa A.M.,
Hunuaosa A.X. Hanpunk: KbI'Y, 2012.

16. Ob6mas ¢usuka. Jlaboparopusiii mpaktukyM / Asm3oB M.K. KymaxoB A.M. u np.
Hanpuuk: KBI'Y, 2006.

7.4. Humepnem-pecypcoi

[Ipn u3ydyeHnn AUCUMIUIMHBI «DU3UKa» CTyIEHTaM IOJE3HO IMOJIb30BAThCS CIEAYIOIIUMHU
WnuTepHer — pecypcamu:

1. http://elibrary.ru

www.studentlibrary.ru
http://www.mathnet.ru
http://www.iprbookshop.ru
www.ufn.ru
http://lib.kbsu.ru

SARNANE

7.5. Memoouueckue yxazanus K 1a60pamopHuimM 3aHAMUAM

1. Obmas ¢usuka. Jlaboparopusiii npaktukyMm / AsuzoB U.K., Kymaxos A.M., Kypmesa P.b.
u ap. Hanpuuk: KBI'Y, 2006.

2. JlaGopaTtopHblii mpakTHKyM To 3nekrpomarsetusmy / Temykyes M.M., Ilugo X.T.,
Opksacos T.A. Hanbuuk: KBI'Y, 2002.
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3. OnTuka, atomMHas U sjaepHas ¢usuka. Jlaboparopusiii npaktukym / Asuzos W.K., Anekos
AM., Kymaxos A.M. u np. Hanpuuk: KbI'Y, 2016.

7.6. Cospemennbie npogeccuonanvhvie 6a3vl OAHHLIX

baza mannbix Science Index (PUHLY) http://elibrary.ru

HanmonaneHas anexkrponnas 6udauoreka PI'b https://m30.pd

3. Kpynneiimas equnas 0a3a JaHHbBIX, COAEprKalllas aHHOTAMU U HH(OPMALIUIO O LIUTUPYEMOCTH
peLeH3upyeMOil HaydHOH JIMTEPATYPhl, CO BCTPOEHHBIMU MHCTPYMEHTaMH OTCJIEKUBaHUS,
aHaJIM3a U BU3YyaJIM3allMK JaHHBIX. WWW.SCOPUS.COM

4. Camas noJyiHas MaTeMaThyecKkas 0a3a TaHHBIX, OXBaThIBAOLIAsl MaTepUabl ¢ KoHLa 19 Beka.
zbMath colepHUT TOKYMEHTBI, KYpHAJIBI U KHUTH IO MaTeMaTUKe, CTaTUCTUKE, HH(opMaTHKe,
a TaKKe MalIMHOCTPOEHUIO, GU3KKE, ECTECTBEHHBIM HayKaM U Ap. www.zbmath.org
(IOCTYNI OTKPBITHIN)

N —

7.7. Memoouueckue ykazanus no npo8eoeHuI0 pasiudHblX y4eOHvlX 3aHAMuUL, U Pa3IudHbiM UOAM
CamocmosimenvbHou pabomul

VYyebnass pabora mo mgucruruimHe @PuU3NKa COCTOUT W3 KOHTAKTHOW pabOTHI (JIEKIWH,
nmabopaTtopHble  pabOThI) ©  caMmMOCTOSATENbHOW pa®oThl. COOTHONICHHE JICKITMOHHBIX U
nabopaTopHBIX 3aHATHI K OOIIeMy KOJIMYECTBY YacOB COOTBETCTBYET Yy4eOHOMY IUIaHY
Hanpasnenuns mnoarotosku 09.03.03 — Ilpuxnagnas uHbopMaThka B HSKOHOMHUKE, NPOQPHIIb
"Ilpuknannas nHGOpPMAaTHKA B SKOHOMHUKE".

[Ipuctynas k W3y4YeHHIO AMCLUMUIUIUHBL, OOydaromeMmycsi HeoOXOOUMO O3HAKOMUTHCSA C
TEeMAaTHYECKUM TUIAHOM 3aHATHHA, CIHUCKOM PEKOMEHIOBaHHOW y4deOHOU mutepatypbl. Cremyer
YSICHUTD TOCJEI0BATEIbHOCTD BHITIOJHEHUS! MHIMBUYATbHBIX YU€OHBIX 3aJaHUI, 3aHECTH B CBOIO
pabouyro TeTpaab TEMbI U CPOKH ITPOBEICHUS 1a00PaTOPHBIX paboT. YPOBEHB U ITyOMHA YCBOCHUS
JUCHMIUIMHBI 3aBUCAT OT AaKTUBHOW W CHUCTEeMAaTH4YecKOW paldoThl Ha JIEKUUAX, H3Yy4EHUS
PEKOMEHI0BAaHHOM JTUTEPATypPhl, BBIMOIHEHHS TAOOPATOPHBIX PadoT.

OOyuaromuiics JUIsl MOJIHOTO OCBOCHHS MarepHaja JOJDKeH He MpPOMYCKaTh 3aHATHS U
aKTUBHO y4acTBOBaTh B yuyeOHOM mpoiiecce. JIeKIuu BKIII0YalOT BCe TeMbl M1 OCHOBHBIE BOIIPOCHI
¢buzuku. [{ns makcumanbHOM 3(h(HEeKTUBHOCTH U3YyYEHUSI HEOOXOAMMO MOCTOSIHHO BECTH KOHCIIEKT
JIEKUUH, 3HaTh PEKOMEHAYEMYIO MPEeroaBaTesieM JUTEepaTypy, MO3BOJISIONIYIO JOTOIHUTh 3HAHUS
Y JIydllIe TMOJrOTOBUTHCS K JIAOOPATOPHBIM 3aHATHUSIM.

B cootBeTcTBHM ¢ yueOHBIM IJIAHOM Ha KaXAyl0 TEMY BBIJIEICHO HEOOXOAMMOE KOJIUYECTBO
yacoB Ja0OpaTOPHBIX 3aHATHUH, KOTOPbIE TMPOBOJAATCA B COOTBETCTBUM C BOMPOCAMH,
PEKOMEHJI0OBAaHHBIMHU K M3YYEHHIO O OMpe/eleHHbIM TemMaM. O0ydaromuecs: TO0JDKHBI PEerysipHO
TOTOBUTHCS K TaOOPATOPHBIM 3aHATUAM. [Ipy MOATOTOBKE K 3aHATUAM CIEAYEeT PYKOBOJACTBOBATHCS
KOHCIIEKTOM JIEKIMHA M PEKOMEHJOBaHHOW suTeparTypoil. TemaTuyeckuil miaH IUCIUILIMHBL,
y4eOHO-METOIMYECKUE MaTepHallbl, a TAK)KE CIIMCOK PEKOMEHIOBAHHOM JTUTEpaTyphl MPUBEICHBI B
paboueii mporpamme

Memoouueckue pekomenoayuu npu padome HAO KOHCHEKMOM 60 8peMs NpPOGeOeHUs
JleKyuu.

B mporiecce NEKIMOHHBIX 3aHATUH 11eJeco00pa3HO KOHCIEKTHPOBATh YUeOHBIN MaTepuar.
Jlis 3TOrO UCHOJNB3YIOTCS OOIIMe ¥ YTBEpAUBIIMECS B TNPAKTHKE TMpaBuia, W TMPUEMBI
KOHCIIEKTUPOBAHUS JIEKIIUM:

KoHcrnektupoBaHue JeKIMid BeAETCA B CIEUUAIBHO OTBEACHHOM [UIsl ATOTO TETPaju,
KK TUCT KOTOPOH JOJKEH UMETH MOJIS, Ha KOTOPBIX JENIal0TCs MMOMETKH U3 PEKOMEHI0BAHHOM
TUTEPATyphl, TOTIONHSIONINE MaTephall MPOCTYIIAaHHOW JIEKIUH, a TaKkKe MOTYCPKUBAIOIINE
0CO0YI0 B&KHOCTh T€X WU MHBIX TEOPETUYECKUX MOJIOKECHUI.

[lenecooOpa3Ho 3amuChIBaTh TEMY W IUIAH JICKIHH, PEKOMEHIyeMYIO JINTEpaTypy K TeMe.
3anucu paslenoB JEKIUU JOJDKHBI MMETh 3aroJIOBKH, MOJ3aroJIOBKH, KpacHble CTpoku. Jlis
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BBIJICJICHUSI Pa3/iesioB, BBIBOJOB, ONPEIEICHUH, OCHOBHBIX HAEH MOXKHO HCIIOJB30BaTh LIBETHBIC
KapaHaamy 1 GIoMacTephbl.

HasBaHHbIe B JIGKIIMM CCHUIKM Ha TIEPBOMCTOYHUKHU HAJ0 IMOMETHTH HA TOJSX, YTOOBI MpHU
CaMOCTOSITENIBHOM paboTe HAWTH M BOHCATh HMX. B KOHCHEKTE JOCIOBHO 3alHMCHIBAIOTCS
OTIpe/ieNIeHUs] TOHATHM, KaTeropuidi W 3akoHOB. OcCTalbHOE [OJDKHO OBITH 3alucaHO CBOMMU
CIIOBAMH.

Kaxmomy cryneHTy HE0OXOIMMO BBHIPA0OTaTh M HCHOJB30BATH JOIMYCTUMBIE COKpAIICHUS
HanboJiee pacpoCTPAaHEHHBIX TEPMUHOB U TIOHSTHH.

Memoouueckue pekomenoayuu no nOO20mMosKe K 1a00pamopHusim padbomam

JIaGopaTopHbie pabOTBl — COCTaBHASA YacTh Y4€OHOTO IMpoIecca, TpynnoBast popma 3aHITHI
MPU aKTUBHOM Y4YacTUU CTyJeHTOB. JlaGopaTopHbie pabOTHI CIOCOOCTBYIOT YIiyOJIEHHOMY
M3YYEHHUIO HanOoJIee CIIOKHBIX MPOOJIEM HAYKH M CIIy)KaT OCHOBHOM (pOpMO¥ MOBEICHUSI HTOTOB
CaMOCTOSITENIbHON paboThl oOydatomuxcs. Llenbto mabopaTopHbIx paboT sBIsETCS yriayOleHue u
3aKpeIyICHHE Ha MPAKTHKE TCOPETHUSCKUX 3HAHWM, TOyYCHHBIX 00yJaIONIMMUCS Ha JICKIUAX U B
MIPOLIECCE CaMOCTOSATENBHOIO U3Y4eHHsI yUeOHOr0 MaTepuaa, a, Ciael0BaTelbHO, (OPMHPOBAHUE Y
HUX OIPEJICIICHHBIX YMEHUN U HaBBIKOB.

B xone moaroToBku K 1ab0opaTopHBIM paboTaM HEOOXOIMMO MPOUYUTATh KOHCIIEKT JICKIIUN
M0 TEeMe, W3YYUTh OCHOBHYIO IIUTEPATypy, O3HAKOMHTHCS C JIOTIOJIHUTEIBHOW JINTEpaTypoH,
BBITIOJTHUTh TIOATOTOBUTENBHYIO paboTy. [Ipm 3TOM ydecTh pEeKOMEHIANMW TIpEenojaBaTesst U
TpeOOBaHUS IPOrPAMMBI.

KenaTenpbHO MpW MOATOTOBKE K JaOOpaTOPHBIM pabOTaM MO AWCIIUIUIMHE OJHOBPEMEHHO
WCTIOJIH30BaTh HECKOIBKO NCTOYHHUKOB, PACKPBIBAIOIINX 33JaHHBIC BOTIPOCHI.

Ha nabGopatopueix pabGoTax oOydJaromiecss ydarcs TpPamMOTHO W3jaratb MpPOOJIEMBI,
CBOOOJHO BBICKA3bIBaTh CBOM MBICIH U CY)KJIEHUS, pacCMATPUBAIOT CUTYallH, CIIOCOOCTBYIOIIHE
Pa3BUTHIO NMPOPecCHOHANTBHON KOMIIETEHTHOCTH.

Crnenyetr uMeTh B BUAY, YTO MOJArOTOBKA K MPAKTUYECKOMY 3aHSATHIO 3aBUCUT OT (OPMBI, U
MecTa MPOBEJCHHUS, KOHKPETHBIX 3aJaHUi U TOPYYCHHH. DTO MOXKET OBITH JlabopaTtopHas padoTa,
KOJUIOKBUYM H JIp.

Memoouueckue peKomeHOAyUU NO OPZAHUAUUU CAMOCHMOAMENbHOU PAdOmbl

CamocTtosarenbHas paboTa OCyIIECTBISETCS MPpHU BceX (opMax 00ydeHUs: OUHON U 3a0YHOM.

CamocrosarenbHas paboTa oOy4arommxcss - crnocod axkTHUBHOTO, —IeJieHANpaBIeHHOTO
MpHOOpPETEeHUsl CTYAEHTOM HOBBIX JUIS HEr0 3HAHWN M yMEHHUiIl 0e3 HEeMOCpPeJICTBEHHOIO y4acTHsl B
3TOM Tpoliecca npemnoaaBareseil. [loBbleHne poiu caMoCTOATEIbHON pabOThl 00yUarOLUXCs TPy
MIPOBEJICHUH PA3IMYHBIX BUIOB YUEOHBIX 3aHATUN MPEIOJIaraer:

—  ONTUMHU3ALHUIO METOJIOB O0y4YEHHs], BHEJPEHNE B YUEOHBIN MPOIECC HOBBIX TEXHOJIOTUN
o0yueHus1, MOBBIIAIONINX MPOU3BOAUTEIBHOCTh TPY/AA MPENnoaaBaress, akTUBHOE UCIOJIb30BaHUE
MH(OPMALIMOHHBIX TEXHOJIOTH, MO3BOJSIONINX OOydaromeMycss B yIOOHOE MAJii HEro BpeMs
OcBauBaTh Y4eOHBIN MaTepHal;

—  IIHUPOKOE BHEAPEHHE KOMIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

—  COBEpIICHCTBOBAHME METOJUKH MPOBEACHUS Ja00paTOPHBIX paboT, MOCKOJIbKY UMEHHO
3TOT BUJA y4eOHOIl paboThl B MEPBYIO OYepelb TOTOBUT OOYYAIOIIUXCS K CaMOCTOSITEIILHOMY
BBITIOJTHEHUIO TIPO(ECCHOHATBHBIX 3a/1a4;

CamoctosarenbHass paboTa TMPUBOJUT CTYIEHTA K TOJYYEHHIO HOBOTO 3HAHUA,
YIOPSAOYSHHUIO M YTIyOJISHUIO UMEIOIIUXCS 3HAHUHM, (OPMUPOBAHUIO y HEro MpodecCHOHATbHBIX
HaBBIKOB M yMeHH. CaMocTosiTeNbHAs padoTa BBHITOTHSET Pl QYHKIIHIA:

—  pa3BUBAIOLIYIO;

—  H“H(pOPMAIMOHHO-00Yy4aIOLIYI0;

—  OPHUEHTHPYIOIIYIO U CTUMYJIHPYIOIIYIO;

—  BOCTHTHIBAIOIIYIO;

—  HCCIIEZI0BATENbCKYIO.

B pamkax kypca BBIMOJIHSIFOTCS CIEAYIOIINE BUABI CAMOCTOSITENILHOM PabOThI:

1. TIpopaboTka yueOHOTO MaTepuaia o KOHCIEKTaM U y4eOHOH IuTeparype;
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2. BrolnonHeHnue pa3HOYpPOBHEBBIX 33/1a4 U 3a/IaHUI;

3. Pabota ¢ TecTamu 1 BOIpOCaMH JIJIsi CAMOIIPOBEPKH;

4. BBINOTHEHUE UTOTOBOW KOHTPOJIBHON paOOTHI.

CryneHTaM peKOMEHIYeTCS C CaMOro Hadajaa OCBOSHHS Kypca paboTaTh C JIHTEpaTypoi u
npeaiaraéMbIMU 33JaHUsIMU B (pOpME TOATOTOBKH K OYEPEIHOMY ayIUTOPHOMY 3aHsaTHiO. [lpu
ATOM aKTYAIM3UPYIOTCS HMMCIOIIMECS 3HAHWS, a TaKKe co3maeTcst 0a3a sl YCBOCHHS HOBOTO
Marepuaia, BOSHUKAIOT BOIIPOCHI, OTBETHI HA KOTOPBIE CTYACHT MOJIy4aeT B ayJAUTOPHUHU.

Heo0xomMo OTMETHTh, YTO HEKOTOPBIC 3a/IaHus JJII CAMOCTOSATEIBHON PabOTHI IO KypCy
UMEIOT omnpeneieHHylo creuuduky. [lpm ocBoeHMrm Kypca CTYACHT MOXKET IMOJIb30BaATHCA
OuONMMOTEKON By3a, KOTOpas B TIOJHOW Mepe oOecreueHa COOTBETCTBYIONICH JIMTEPATypOH.
3HAYHUTENIbHYIO MOMOINb B TOJATOTOBKE K OYEPEIHOMY 3aHSATHIO MOXKET OKa3aTh HMMEIOIIMICS B
y4€OHO-METOMYECKOM KOMIUIEKCE KPAaTKUW KOHCHEKT JIeKIuH. OH XK€ MOKET HCIOJIh30BaThCI U
JUTSL 3aKpEIUICHUs] MOJYyYeHHOTo B ayauTopun Mmatepuasa. CamocrosiTesbHas padoTa CTYACHTOB
MpeAyCMOTpeHa YYeOHBIM TUTAHOM U BBITMIOJHSETCS B 00S3aTEIbHOM TIOpSANKE. 3alaHus
MIPETIOAKEHBI TI0 KXKI0W M3ydaeMoil TeMe M MOTYT TOTOBHTHCSI MHIUBUAYAIHHO WU B Tpymre. 1o
HEOOXOJMMOCTH CTYJACHT MOXKET 00pamarhbcsi 3a KOHCYJIbTAIMEH K IMpernoaaBaresto. BrimoaHenne
3a/IaHU KOHTPOJUPYETCS ¥ OIICHUBAETCS MPETO/1aBaTEIIEM.

JInst  ycmemrHoro  caMOCTOSITENIBHOTO  M3Y4YeHHWs Marepuajga CeroJHsS HCIOJIb3YIOTCS
pasIuyHBIE CpeACTBAa OOYy4YEHUs, CPeIu KOTOPhIX 0CO00€ MECTO 3aHMMAT HWH(POPMAIMOHHBIC
TEXHOJIOTUU PA3HOTO YPOBHS M HAINPABJICHHOCTH: DJICKTPOHHBIC YUCOHUKH M KYPCHI JICKITUH, 0a3bI
TECTOBBIX 33JIaHUM U 3a7a4. DJICKTPOHHBIA YIEOHUK TIPEICTaBIIsAeT COO0M MpOrpaMMHOE CPEJICTBO,
MO3BOJIAIONICE  MPEACTaBUTh IS W3YYCHHUS  TCOPETHUYECKUNM  Marepuan, OpraHHW30BaTh
anmpoOupoBaHue, TPEHAX U CAMOCTOSTEIBHYIO TBOPYECKYIO pabOTy, IMOMOTAlOIIee CTYACHTaM WU
MIPENOAABATEN0 OLECHUTh YPOBEHb 3HAHWW B OIpPEACIICHHOW TEMAaTHKE, a TaKKe CoJepiKallee
HEOOXOUMYIO CIIPABOYHYIO WH(OpMAIIUIO. DJIEKTPOHHBIN YICOHHK MOXKET HHTETPUPOBATh B ceOe
BO3MOXHOCTH DAa3JIMYHBIX MEAaroTHYeCKUX TMPOTPAaMMHBIX CpPEICTB: O00y4aloUIMX Iporpamm,
CIPaBOYHHUKOB, YUeOHBIX 0a3 JaHHBIX, TPEHAKEPOB, KOHTPOJIUPYIOMIUX MPOrpamMM.

JInst  ycnemrHo# opraHM3aliiyd  caMOCTOSITENIbHOM pa0oThl BCE AKTHBHEE MPUMEHSIFOTCS
pazHooOpa3Hble 0O0pa3oBaTeibHbIE pecypchl B ceTH VIHTepHeT: cHucTeMbl TECTUPOBAHUS IO
Pa3IMYHBIM 00JIaCTSIM, BUPTYalbHbIE JIEKLUHU, JJA0OPATOPUH, IIPU 3TOM MOJIH30BATEIIO JOCTATOYHO
MMETh KOMIBIOTEP U MOAKIIOUeHuEe K HTepHeTy Ansi Toro, 4ToObl CBSI3aThCS C MPEINOoAaBaTeseM,
peniaTh BBIYMCIWTENBHBIE 33Ja4d W NOJIydaTh 3HaHUsA. lcnosib30BaHME CETEl YCHIMBAET POJIb
CaMOCTOSITENIbHOM Pa0OThI CTYAEHTAa W IMO3BOJISIET KapJUHAIBHBIM O0pa30M HM3MEHHUTh METOJIUKY
MpenoAaBaHus.

CTyaeHT MOKET IoJIydaTh BCE 3aJaHusl U METOJIWYECKUE YKa3aHMs 4epe3 CEepBep, UTO JAeT
€My BO3MOKHOCTb TMPUBECTH B COOTBETCTBHE JIMYHBIE BO3MOKHOCTH C HEOOXOIUMBIMH JIJIs
BBITIOJIHEHUS paboT Tpyno3aTpatamMu. CTyIEHT UMEeT BO3MOXKHOCTh BBIMOIHATH paboTy JIoMa WU
B ayauTopuH. boublioe BoOCHUTATENbHOE U 00pa3oBaTeNbHOE 3HAUEHHUE B CAMOCTOATEIHLHOM
y4eOHOM TpyZA€ CTYyJIEHTa MMEEeT CaMOKOHTPOJb. CaMOKOHTPOJb BO30YKIAeT M MOAJIEP>KUBAET
BHUMAHUE W HHTEPEC, IOBBIIIAET AKTUBHOCTb MAMSTH W MBIIUICHHS, MO3BOJISIET CTYIEHTY
CBOEBPEMEHHO OOHAPY)KUTh WU YCTPaHUTHh MAOMYIIEHHbIE OMIMOKM M HENOCTATKH, OOBEKTHBHO
ONpPENETUTh YPOBEHb CBOMX 3HAHUM, NpaKTUYECKUX yMmeHul. CaMoe AOCTymHOE€ U MPOCTOE
CPEICTBO CAMOKOHTPOJIS ¢ TPUMEHEHHEM WH()OPMaIlMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH - 3TO
psa TeCTOB «on-line», KOTOphIE TO3BOJSIOT B PEXKHME PEATbHOTO BPEMEHH OIpPENEIUTh CBOU
YPOBEHbB BIIQJICHUS MIPEAMETHBIM MaTepUaIoM, BBISSBUTH CBOM OLIMOKU U TIOTYYUTh PEKOMEHIAINH
110 CAMOCOBEPILIEHCTBOBAHMUIO.

Memoouueckue pekomenoayuu no pabome c 1umepamypoil

Bcro nutepaTypy MOXKHO pa3lieuTh Ha YU4eOHHKHM U yueOHBbIe MOCOOWs, OpUTHHAIbHBIC
Hay4yHbIe MOHOTpa(UIeCKUEe UCTOUYHUKH, HAyYHbIE TyOIUKAIINK B MIEPUOANYECKON TiedaTu. U3 HUX
MO>KHO BBIZICIIUTh JTUTEPATYPY OCHOBHYIO (PEKOMEHIYEMYIO), JOTOTHUTENBHYIO H JUTEPATYPY IS
yrayOJIIEHHOTO U3Y4eHUS UCHIUTIINHBL.
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W3yueHne TUCHMIUIMHBI CIIEAYEeT HAUMHATH C Y4eOHHUKA, IIOCKOJIBKY YY€OHHUK — 3TO KHHTa, B
KOTOpPOI M3J10KEHBl OCHOBbI HAYUHBIX 3HaHWM 10 ONpEAEICHHOMY NPEAMETY B COOTBETCTBUU C
LEJISIMU U 33/1a4aMi 00y4€HUsI, YCTaHOBJICHHBIMU IPOTPAMMOM.

IIpu pabote c nuTepaTypoil HEOOXOAWMO YUUTHIBATH, YTO HMEIOTCS PA3IUYHBIC BUIBI
YTEHUSI, U KaXIbIH U3 HUX UCIOJIB3YETCS Ha ONPEEIIEHHBIX 3Talax OCBOEHUS MaTepHuaa.

lIpeosapumenvroe YTeHNE HANPABICHO HA BBIABICHUE B TEKCTE€ HE3HAKOMBIX TEPMUHOB U
IIOMCK UX 3HAYEHHS B CIPABOYHOH JUTEpaType. B yacTHOCTH, IpU YTEHUU yKa3aHHOU JUTEepaTypbl
HE00X0IMMO TOIPOOHEHUIINM 00pa3oM aHATH3UPOBATH IOHSATHSL.

Ckeo3noe umenue TpeAroyaraeT IpodYTeHHe MaTepuaga OT Hadaja 10 KoHua. CKBO3HOE
YTEHUE JINTEPATYPhl U3 MPHUBEIECHHOTO CIHCKA AaeT BO3MOXKHOCTH CTYJCHTY C(pOPMHPOBATH CBOJ
OCHOBHBIX IIOHSTUN U3 N3y4yaeMoi 001acTu U CBOOOIHO BJIAJIETh UMHU.

Buvibopounoe — Hao0OpOT, MMEET 1IENIbIO MOUCK W O0TOOp Marepuana. B pamkax JaHHOTO
Kypca BBIOOPOYHOE YTEHHE, KaK CIOCcOO OCBOEHHUS COJIEp:KaHUs Kypca, JOJIKHO HCIOJIB30BaThCS
IIPU MOATOTOBKE K MPAKTUYECKUM 3aHATHUSM [0 COOTBETCTBYIOILIUM pa3fieliaM.

Ananumuueckoe umenue — 3TO KPUTHYECKUH pa300p TekcTa C MNOCIEIYIOUIMM €ro
KOHCIIeKTHpoBaHUEeM. OCBOEHHE YKa3aHHBIX MOHATUN Oyzaer HambOojee 3PPEKTUBHBIM B TOM
cllydae, €ciy IPH YTEHUU TEKCTOB CTYJIEHT OyJeT 3a/JaBaTh K 3TUM TEKCTaM Bompockl. YacTh u3
3TUX BompocoB chopmynupoana B POC B nepedHe BOMPOCOB i1 codecenoBanms. [lepeuenpb a3Tux
BOIIPOCOB OTrPAaHHUYEH, MO3TOMY Ba)XHO HE TOJBKO COJEpXKaHHE BOIPOCOB, HO CaM MPHHIIMII
OCBOEHHUS JIUTEPATYPhI C IIOMOIIBIO BOITPOCOB K TEKCTaM.

Henbto usyuaroweco dteHus sBISeTCs TIIyOOKOE U BCECTOPOHHEE MOHMMAaHHME Y4eOHOM
nHpopmanuu. EcTb HECKOIBKO MPUEMOB U3Y4aOLIET0 YTCHHUS:

1. UreHne mo ajaroputMy IMpeanosiaraeT pasOueHue HMHPOpMaIMM Ha OJIOKU: Ha3BAHUE;
aBTOp; MCTOYHHUK; OCHOBHas MJes TEKCTa; (PaKTUYECKUH Marepuai; aHalu3 TeKcTa IyTeM
COIIOCTAaBJICHHAS HMEIOIUXCS TOUYEK 3PEHHUs [0 paCCMAaTPUBAEMBIM BOIIPOCaM; HOBU3HA.

2. IlpueM nocTaHOBKHM BOIIPOCOB K TEKCTY UMEET CJICTYIOIIHI alrOpUTM:

—  MENJICHHO ITPOYMUTATh TEKCT, CTAPAsACh MOHATH CMBICI U3JI0KECHHOTO;
—  BBIJIEJIHTH KIIIOYEBBIE CII0BA B TEKCTE;
—  IIOCTapaTbCs MOHATh OCHOBHBIE HJIEH, TOATEKCT U OOIIMI 3aMbICEIl aBTOPA.

3. IlpueM Te3upoBaHMs 3aKIO4aeTcsi B (OPMYIMPOBAHUU TE3UCOB B BUJAE IOJIOXKEHUH,
YTBEPXKACHUMN, BEIBOJIOB.

K »3TOoMy MOXHO [00aBUTb M UHbIE TPUEMbl: IpUeM pedepupoBaHus, IpUEM
KOMMEHTUPOBAHUS.

BaxHolf cocraBustomend J000ro COJMIAHOTO HAYYHOTO H3JaHMs SBJSIETCS CIIMCOK
JUTEpaTypel, Ha KOTOpPYIO ccbulaeTcsi aBTOp. IIpu BO3HMKHOBEHMHM HHTEpeca K KaKOM-TO
oOcyx/1aeMoii B TeKCTe MpoliieMe Beerja €CTb BO3MOXKHOCTh 0OpaTUTHCS K CIIUCKY OTHOCSILEHCS K
Hell nureparypsl. B aToM cityuae Bes mpoOiema kak Obl pa3OMBaeTCsl Ha COCTABISIOIIME YacTH,
KaKJasi U3 KOTOPbIX MOXKET M3y4aThCs OTAEIBHO OT Apyrux. I[Ipu 3TOM BakHO HE TepATh U3 BUIA
oOImMii KOHTEKCT U HE MOTPYKAThCSA YPE3MEPHO B JAETANIU, IOTOMY YTO TaKUM 00pa3oM MOXKHO He
YBHUJIETH IJIaBHOTO.

IlogroroBka K 3aueTy JOJDKHA IIPOBOJUTBCS HAa OCHOBE JIEKIIMOHHOTO MaTepuaa,
MaTepualia MPaKTHUYECKUX 3aHATUH ¢ 00s3aTeNbHBIM OOpalleHHMeM K OCHOBHBIM YYeOHUKaM I10
Kypcy. OTO MO3BOJIUT MCKIIOYUTH OIIMOKK B MOHMMAaHUU MaTepuana, oOJIErYuT ero OCMBICICHHE,
IIPOKOMMEHTUPYET MaTeprall MHOTOYHUCICHHBIMU IIPUMEPaMHU.

Memoouueckue pekomenoayuu 011 nOO20MOEKU K 3a4emy:

3ager Bo II-M cemecTpe sBnsiercs (OpMOIl HMTOrOBOrO KOHTPOJIS 3HAHUH U yMEHH
oOyyaromuxcs Mo JaHHOM JUCLUIUIMHE, MOJYYEHHBIX Ha JEKIMAX, NIPAKTUYECKUX 3aHATUAX U B
mporecce CaMOCTOSITENbHOW pPaboThl. OCHOBOW JUIsl OMpEAENCHUs OLEHKH CIY)KUT YPOBEHb
YCBOEHHSI 00YyUaIOIIMMUCS MaTepuala, pelyCMOTPEHHOTO JaHHOH pabouei mporpammoii K 3auery
JIOITYCKAIOTCS CTYJCHTHI, HaOpaBiine 36 u 6oJiee 6aIIOB IO UTOTAM TEKYIIETO U MPOMEKYTOYHOTO
KoHTpoJisi. Ha 3auere ctynent moxker HaOpath oT 1 10 25 GayioB (Ho He Gonee 61 Oanna).

B nepuox mnoaroToBku K 3adery oOydarouidecs BHOBb oOOpamiaiorcss K - y4eOHO-
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METOAUYECKOMY MaTepUaly U 3aKpPEIUIAIOT IPOMEKYTOUHbIE 3HAHUS.

[ToaroroBka oOyyaromerocs K 3a4eTy BKIIOYAET TP dTara:

—  camocTosTeIbHas paboTa B TEYCHUE CEMECTpa;

—  HENOCPEACTBEHHAas NOJroTOBKA B JHM, IPEAIECTBYIOIIMNE 3a4€Ty [10 TEMaM Kypca;

— TOJrOTOBKAa K OTBETY Ha BOIIPOCHI K 3a4ETY.

[Ipy moaroToBKEe K 3a4eTy OOYYarOIMMCS IEIeCOO0pa3HO HCHOJIB30BATh MAaTEPHUAIbI
JeKUui, yaeOHO-METOJMUECKUE KOMILIIEKChI, OCHOBHYIO U JIOTIOJIHUTEIbHYIO JIUTEPATYPY.

Ha 3auer BeIHOCHTCS Marepuan B oObeMe, NPEIyCMOTPEHHOM pabodyeil mporpaMmon
y4eOHOM TUCIUILIMHEI 32 CEMECTp. 3aueT MPOBOAUTCS B MMCbMEHHOM / yCTHOU (hopme.

[Ipu mpoBepenun 3aueta B TNHUCbMEHHOW (yCTHOW) (opme, BEAyIIUMH MPernoiaBaTelib
coctaBiseT Ounersl K 3adery. DopMmynupoBKa TEOPETHYECKMX 3aJaHMsI COBMAJAeT C
(bopMyIUpPOBKOM NEpeyHs] BOIIPOCOB K 3a4eTy, TOBEACHHBIX J0 CBEIEHUS 00Y4aroMUXCsl HaKaHyHe
3aueTHOM ceccun. CopeprkaHHe BOIPOCOB OJHOTO OWJIeTa OTHOCHUTCS K Pa3IM4HBIM paszzesam
MIPOrpaMMBbI C T€M, 4TOObI 00Jiee OJHO OXBATUTH MaTepual yueOHOW TUCIUIIIMHBIL.

Ha noaroroBky oTBeTa Ha OMJIeT Ha YCTHOM 3adeTe OTBOAUTCS 40 MUHYT.

Ipu mpoBeieHnH MICBMEHHOTO 3a4€eTa Ha paboTy OTBOUTHCS 60 MUHYT.

PesynbTar ycTHOTO (IIMCHMEHHOT0) 3a4eTa BEIPOKACTCS OLIEHKOM 3aUeT / He3a4eT:

8. MarepuajibHO-TeXHHYECKOE o0ecneyeHne JUCHMIITHHbI

8.1. TpeOoBaHusI K MAaTEePUAJIHLHO-TEXHUYECKOMY 00eceYeHH 0

Jlnst mpoBefieHUsT JIEKIIMOHHBIX 3aHATUA C KOMITBIOTEpPHOU mojiepKkon (8 yacoB u3 16)
TpeOyeTcsi Haauuue ayJuTOPUU C MPOEKIHOHHBIM OOOpyIOBaHUEM, TakKe MpU HU3YUYEHUU
mucuuiinHel  «MH(pOpMallMOHHBIE TEXHOJOTHU B SKOJOTHH» IPEANOoaraeTcsi HCHOJIb30BaHUE
WHTEPAKTUBHOMN JOCKH.

Bo Bpems camocTosTenbHOH pabOThl CTYIEHTHl HCHOJIB3YIOT KOMIIBIOTEPHBIE KIIACCHI
MHCTUTYTa UH(POPMATHKH, SJIEKTPOHUKN M KOMITBIOTEPHBIX TEXHOJOTHUH, AIEKTPOHHBIE YHTATbHbBIE
3anbl KBI'Y 1 nomMaiiiHie KoMIbIOTEPHI.

Jlnst mpoBeieHusT J1aOOPATOPHBIX ¢ KOMITBIOTEPHOU MOJIEPKKO#M (32 yaca) MCIOIb3YOTCS
KOMITBIOTEPHBIE KIIACChl MHCTUTYTA UH(DOPMATUKH, FNEKTPOHUKU U KOMITBIOTEPHBIX TEXHOJIOTUH.

[Ipu npoBeaeHUN 3aHATUIN JEKIIMOHHOTO TUIIA UCTIOJIB3YIOTCS:

JUIEH3UOHHOE TIPOrpaMMHOE oOecrieueHue:

— IIpomykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moamucka (Open Value Subscription);

— AdrtuBupycHOoe mnporpammHoe  oOecreuenue — Kaspersky  Endpoint  Security

Crannaprasiii Russian Edition;

— AltLinux (Anst O6pazoBanue 8);

CBOOOHO pacrpocTpaHsieMble TPOTPAMMBI:

— Academic MarthCAD License — MaTeMaTH4YeCKO€ MPOTPaMMHOE 00SCIIEUCHHE, KOTOPOE
MIO3BOJISIET BBIMOJIHATH, AaHAIM3UPOBATh BaXKHEHIIINE HHKEHEPHBIE pacyeTbl 1 0OMEHUBATHCS UMU;

—  WinZip s Windows — nmporpamm Jutst CKaTusl U pacliakoBKU (hailyios;

— Adobe Reader nns Windows — nporpamma juist urenust PDF gaiinos;

— Far Manager — KOHCOJBHBIN (aiJIOBBII MeHeKep sl ONEPALMOHHBIX CHCTEM
cemerictBa Microsoft Windows;

— Academic MarthCAD License — maremMaTiueckoe mporpaMMHOe 00ecTiedeHne, KoTopoe
MIO3BOJISIET BBIMOJIHATH, AaHATM3UPOBATh BaXKHEHIIINE HHXKEHEPHBIE pacyeTbl 1 0OMEHUBATHCSI UMHU.

8.2. OcodenHocTH peanu3anv TUCHMIIIMHBI JJI1 HHBAJIHU/I0B | JIMIl C OrpaHHYCHHBIMHA
BO3MOKHOCTAMMU 310POBbS
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JUig CTyIEHTOB C OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0pOBbSl CO3JlaHbl CIELMaIbHbIE
yCIIOBUS Ul MOJIydeHUs1 00pa3oBaHus. B LensX JOCTYMHOCTH MOJIydeHUs BBICIIETO 00pa30oBaHUS
o o0pa3oBaTeNbHBIM MPOrpaMMaM HWHBAIWIAMHU U JIMIIAMH C OIPaHUYEHHBIMH BO3MOXKHOCTSMHU
3I0pOBbsl YHUBEPCUTETOM 00ECIIEUMBAETCS:

1. AnbTepHaTtuBHas Bepcus OHUIMAIBLHOTO caiiTa B ceTu «HTepHET» IS ClIab0BUIIINX;

2. JInst ”HBaIMAOB € HapyLIEHUSAMU 3peHUsI (CI1a00BUASIINE, CIEIBIE):

— TIPUCYTCTBHE ACCHCTEHTA, OKAa3bIBAIOUIETO OOydJaronieMycsi HeOOXOAUMYIO TTOMOIIIb,
TyOnMpOBaHUE BCIyX CIPAaBOYHON MH(POPMAIIMU O PACHUCAHWU Y4EOHBIX 3aHATHH;
HaJIM4Yue CPE/CTB AJIsl YCUIIEHUsI OCTATOUYHOIO 3peHUs], OpaiijIeBCKON KOMIBIOTEPHOMN
TEXHHUKH, BHJICOYBEITMYUTEIICH, TPOrpaMM HEBH3YaJbHOTO JOCTyNa K MHPOPMAaIUH,
MPOrpaMM-CHHTE3aTOPOB PEUYM MU JIPYTMX TEXHUYECKUX CPEACTB IpHEeMa-liepeadu
yueOHOM MHpOpMalMKM B JOOCTYHHBIX (opMmax Uil CTYIEHTOB C HapyUIEHUSIMHU
3peHus;

—  3aJaHus AJs BBINOJHEHUS HA 9K3aMEHE 3aUUThIBAIOTCS ACCUCTEHTOM;

— TIMChbMEHHBIE 33/1aHUS BBINOJIHAIOTCS Ha Oymare, HaJUKTOBBIBAIOTCSI ACCUCTEHTY
00yJaroIuMCs;

3.Ins1 WHBaIMAOB W JIMI C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbS IO CIYXY
(cmabocpImanue, TIyxue):

— Ha  3ayeTe/sK3aMeHE  IPHUCYTCTBYET  ACCHUCTEHT, OKa3bIBAIOLIIUH  CTYJIEHTY
HEOOXOMMYI0 TEXHHYECKYIO MOMOIIb C YYETOM HHIUBUAYAJIbHBIX OCOOEHHOCTEH
(oH moMoraer 3aHATh paboyee MECTO, IMEepeBUraTbCs, MPOUYUTaTh U OQPOPMHUTH
3aJjaHKe, B TOM YKCJIE 3alUChIBas MO/ JUKTOBKY);

— 3aueT/’PK3aMeH MPOBOJUTCS B MUCBMEHHOU (popme;

4. JIns WHBAIMAOB W JIMI] C OTPAHMYCHHBIMH BO3MOYKHOCTSIMU 3/I0POBbBS, HMMEIOIINX
HapyIOIeHHUs OIOPHO-IABUTaTEIbHOTO armapara, CO3JaHbl MaTepUATbHO-TEXHHUYECKUE YCIOBHS,
00ecreunBaIne BO3MOKHOCTh OECIPENATCTBEHHOTO JOCTyrnma OOydJaroImuxcs B ydeOHbIE
MOMEIICHUS, OOBEKTY IHUTAHUS, TyaJleTHbIE M JpPyrue IOMCIICHUS YHUBEPCUTETA, a TaKkKe
npeObIBaHMS B YKa3aHHBIX IMOMEIIEHHSIX (HAIMYHE PACIIMPCHHBIX IBEPHBIX MPOEMOB, MMOPYYHEH H
JIPYTUX MIPUCTIOCOOICHUT).

— TIMCbMCHHBIC 3aJ[aHUsl BBINOJHSIOTCS HA KOMIIBIOTEPE CO CIEIHATU3UPOBAHHBIM
MIPOrPaMMHBIM 00ECTICUCHHEM WJIA HaIMKTOBBIBAIOTCSI AaCCUCTEHTY
— TI0 KEJIAHUIO CTYACHTA K3aMEH MPOBOJUTCS B YCTHOM (hopMme.
OOyuaromuecss U3 4ucla JIUI ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbS 00€CIIeUeHbI

QJICKTPOHHBIMHA O6pa3OBaTeJIBHBIMI/I pecypcamu B (I)opMax, AJJAIITHPOBAHHBIX K OI'PaHUYCHHUAM HX
310POBbA.
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9.JlucT nmepeyrBep:kIeHus: padoyeil MPOrpaMMbl JUCHUIIIMHBI (MOIYJIs1)

PabGouas nporpamma:

onobpena Ha 2017/2018 yuebnsbrit ron. IIporokom Ne 3acenanust Kaeapol
ot «07» mapra 2017 r.

B pabouyto nporpaMmy BHECEHBI CIEAYIONINE H3MEHEHUS:
1. B uactu paznena «YueOHO-MeToAn4ecKOe U HH(pOpMaMoHHOE 0OecTieueHre UCITUTIITHHBDY

PazpaboTrunk mporpamMmer

3aB.kadenpoit

OnoOpena na 2018/2019 y4eOnsrii roj. [Tporokon Ne 3aceanus Kadeapbl
Ot «04» utons 2018 .

B pabouyto mporpaMmy BHECEHBI CIIEIYIONINE H3MEHCHMSL:

1. B uactu paznena «YueOHO-MeTOMMUECKOe M HH(POPMAMOHHOE 00ECIIedeHIE AUCIIUTUINHBDY

2. Buaactu YII B cBs3u ¢ yrBepxaeHnemM [lopsika opranu3aiiii 1 OCyIIECTBIEHUS 00pa30BaTENbHOM
JeSTeIbHOCTH 110 00pa30BaTeNbHBIM IPOTrpaMMaM BEICIIEr0 00pa3oBaHus, MporpaMMam OakaiaBpuaTta,
IporpaMMam CIieruainTera, mporpammam Maructparypsl (Ilpukaz Munobpaayku Ne301 ot 05.04.2017 1.)

PazpaboTank mporpaMmbl
3aB.xadempoit

Opobpena va 20 /20 yueOnsrii rog. [Iporokon No_ 3acemanus xadenps
OT « » 20 T

B paGouyto nporpaMmy BHECEHBI CIEAYIOIINE H3MEHCHHUSL:
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PacnpesesieHne 6a/1J10B TEKYIIET0 M Py0e;KHOT0 KOHTPOJIsI

Ipunoxenue

Cymma 6as10B

Ner/n Bun kontposs Oo6mas cymma 1-51 TOuKa 2-91 TOYKA 3-s1 TOuKa

1 Iocenienue 3aHsITUH Jo 10 6ammoB J0 3 0. 10 30. J10 40.

2 Tekymuii KOHTPOJIB: Jo 30 6atoB qo 10 0. no 10 0. mo 10 0.
PyOe>xHbII KOHTPOITh

3 (TectupoBaHue U 10 30 6asoB 10 10 6. 10 10 6. 10 10 6.

KOJJIOKBUYM)

4 HToro cymma TeKymero u

PYOSIKHOT'O KOHTPOJIS J0 70 6aioB 10 230 10 23 6 10 24 6
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