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1. Heab u 3272494 TUCHUIJIMHBI

Lenbto nzyuenus: qucuumiinibl «Ousukay sBiseTcs npeacTaBicHie GU3n4eckoi HayKH Kak
000011eHNsT HAOIOICHUH, TPAKTUIECKOTO OMBITA U dKCIIepuMeHTa. Du3ndeckasi TCOPUS BBIPAKAET
CBSA3M MEXIy (U3MYECKHMMH SIBICHUSMH W BeIMUYMHAMU B MaTeMmaruyeckoil ¢opme. dusnka
SBJISICTCSI TOW JUCUMILTMHOM, KOTOpasi OKa3alla peliaroliee BIUSHUE Ha IMPOLIECCHl, CBA3AHHBIE C
COBPEMEHHOM HayYHO — TEXHHYECKOW peBomtonueid. OCHOBHON Kypc (DM3UKH JTOJDKEH 00ECTICUHTh
OyayleMy WHXKEHEPY OCHOBY €r0 TEOPETUIECKON MOATOTOBKH B PA3IMYHBIX 00JacTsIX (pU3MIecKoi
HayKH, 00eCIeYHTh MOCIIEA0BATEIbHOE U 1IETIbHOE YCBOCHUE Kypca (GU3HUKH, UCIONIB3YS IS 3TOTO
BCE BUBI yUCOHBIX 3aHATHIA.

1.1. TpeGoBaHus K YPOBHIO OCBOCHHUS COJEP:KAHMUS JMCIUIIIHHBI

1. Ilony4yeHue cTyneHTaMH HEOOXOAUMOM TEOPETUYECKOH MOATOTOBKU B 00JaCTU (DU3HKH,
MO3BOJISIOMIEH OyAyIlMM CHENHUAINCTaM OPHEHTHPOBATHCS B IMOTOKE HAYYHOH M TEXHHYECKOU
uHpopMauuu M o0ecrneyuBaomeil MM BO3MOXKHOCTb HCIOJIB30BAaHUS HOBBIX (DPU3NYECKHUX
IPUHLIUIIOB B TEX 00JaCTSIX TEXHUKH, B KOTOPBIX OHU CHEIHATIU3UPYIOTCS.

2. YcBOeHHE OCHOBHBIX (PM3MUYECKUX SIBJICHUH M 3aKOHOB KJIACCHUYECKOW M COBpPEMEHHOMU
¢u3uKN, METOZ0B (PU3UUECKOTO UCCIIEIOBAHMS, SIBIISIOMIMXCS 0a30i MpU JalbHEHIIEM HW3ydeHUH
KOMIIBIOTEPHOM AJIEKTPOHUKH.

3. ®opMUpOBaHUE y CTYAECHTOB JOTHYECKOIO MBIIIJICHUS, TPAaBUILHOTO TOHUMAaHUS TPaHMUIL
OPUMEHUMOCTH Pa3IHyYHbIX (GU3UYECKUX MOHATHH, 3aKOHOB, TEOPUI U YMEHUS OLICHUBAThH CTEINEHb
JIOCTOBEPHOCTH PE3YyJbTATOB, IOJYYECHHBIX C IOMOIIBIO S3KCIEPUMEHTANBHBIX U TEOPETUYECKUX
METOJI0B MCCIIEIOBAHUS.

4. O3zHakOMJIEHHE CTYJIEHTOB C COBPEMEHHON Hay4yHOW amnmapaTypoil U BbIpaOOTKa
HAYaJbHBIX HABBIKOB IIPOBEICHMS DKCIEPUMEHTAIbHBIX HAYYHBIX MCCIEAOBAHUN Pa3INYHbIX
(u3NYECKUX SIBICHUN U OLEHKU NOTPELIHOCTEN U3MEPEHU.

1.2. IIpuoputeramm Kypca sABJISIIOTCH:

- U3y4CHHE OCHOBHBIX (PM3UYECKUX SIBJICHUN; OBIaJieHHE (yHIaMEHTAIbHBIMU MOHATHIMH,
3aKOHAMM M TEOPHUSIMHU KJIACCUYECKOW M COBPEMEHHOM (U3MKH, a Takke MeToJaMu (pU3NYECKOTro
WCCIIEIOBAHUSI,

- OBJIaJICHHE NIPHUEMaMU U METOJIaMU PEIIeHMs] KOHKPETHBIX 3a/1ad U3 Pa3InYHbIX 00jacTen
bu3uKy;

- O3HaKOMJIEHME C COBPEMEHHOM HaydHOHl amnmaparypoil, (opMUpOBaHHE HAaBBIKOB
NpoBeleHUsT  (PU3UYECKOr0 HKCIEPUMEHTa, YMEHHUS BBIIEIUTh KOHKPETHOE (DU3HMYECKOe
coJiepyKaHue B MPUKIIAHBIX 337a4ax Oyayiiel 1eaTeIbHOCTH.

2. Mecto aucuumiunbl B crpykrype OIIOII BO

2.1. Yuebnas muciuminHa «Pusuka» B coorBeTcTBUU ¢ DenepanbHbIM ['ocyaapcTBEHHBIM
o0pa3oBaTeNbHBIM  CTAHIAAPTOM  BBICIIETO  NPO(PECCHOHATBHOIO  00pa3oBaHUs  SIBISETCS
denepaabHBIM KOMIIOHEHTOM 0a30BOW YacTH B IIMKJIE MAaTEeMAaTHYECKUX M €CTECTBEHHOHAYYHBIX
JUCLUIUIMH U 00s13aTeNbHOM [T 3yueHus cTyeHTaMu | Kypca o4HOi GpopMbl 00ydeHusl.

2.2. Maremaruka SBISIETCS OCHOBHOM JUCHUIUTMHOW IS W3YYCHUS JUCHIUTUIMHBI
«Duzukay. g uzyueHus: TUCHMITIMHBI «DHU3UKa» CTYIEHT JOJDKEH 3HaTh (DU3MKY B Mpeaenax
NPOTPaMMBI CPETHEH IIKOIBI M MaTeMAaTHKY B TMpeesiaX MporpaMMbl CPEIHEH MIKOJBI U TEPBOTO
CeMEeCTpa, a TAaKXKe UMETh HaBBIKU CAMOCTOSITEIbHON paboThI. S3bIK PU3MKH — 3TO MaTeMaTUYECKUN
SI3BIK, 00ECTICUNBAIONINNA MPOCTOTY M KOMITAKTHOCTh OIMCAHHS, HEOOXOAMMYIO Uil MPaBHIILHOTO
U3JI0KEeHUs] PU3NIECKUX 3aKOHOB U UX CIIEJCTBUH.

2.3. OcBoenune AuCUUILTUHBI «PU3HKa» JOHKHO MPEIINIECTBOBATh U3YUYEHUIO MPOPUIbHBIX
JUCLUTUIMH.



3. TpeOoBaHus K pe3yJbTaTaM OCBOEHHS COJXEPKAHUA TUCIUTIIUHbBI

3.1. BpInycKHHK [0/UKeH 00/1a1aTh CjIeayIuMi  001enpodeccnoHaIbLHbIMHI
komnetrenuusimMu (OIIK):

- CIOCOOHOCTBIO HCIIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX IUCUUIUIMH U
COBpEMEHHBbIC  HMH()OPMAMOHHO-KOMMYHHUKAIIMOHHBIE  TEXHOJOTMHM B  NpodecCHOHATBHON
nesitenpHocTH (OIIK-3).

3.2. B pe3yabTaTre 0CBOCHMS AUCUMILIUHBI CTYAEHT 10JIKeH
3HATh:

- OCHOBHBIC TIOHATHUS, 3aKOHbI M MOJEIM MEXaHUKH, MOJIEKYJIApHOH GU3UKU U
TEPMOJIMHAMHKH, JIEKTPHUECTBA U MAarHETU3Ma, ONTUKHU, KOJICOaHUH 1 BOJH, KBAHTOBOU (DM3UKU U
UX MaTeMaTHYeCKOE BBIPAKEHUE; TPaHULBl HX M[PUMEHUMOCTH, NIPUMEHEHHE 3aKOHOB B
IPAKTUYECKUX MPUITIOKEHUSX;

- (hyH1aMeHTallbHbIe (PU3UYECKHE OIBITHI U UX POJIb B PA3BUTUU HAYKHU;

- METOBI KCIIEPUMEHTAILHOTO U TEOPETHUECKOTO UCCIIEIOBAHUS B (DU3HKE;

- IOHUMATbh CYLTHOCTh (PU3HMUECKUX SBICHUM;

- OLICHHWBATh YHWCJICHHbIE NOPSAJIKU BEJIIMYUH, XApPAKTEPHBIX MJI PaA3IUYHbIX pa3/eoB
(0737047

- OCHOBHBIE ()M3WYECKHE BEIMYMHBI U (PU3MUECKHE KOHCTAHTHI, UX OIPENEIIEHUE, CMBICI,
CHoCcoObl U €IUHHIIBI UX U3MEPEHHUS;

- BKJIaJ] POCCUMCKMX M 3apyO€KHBIX YYEHBIX, OKa3aBIIMX HauOOJbllee BIUSHUE Ha
pa3BUTHE (PU3UKHU;

yMeThb:

- NpPaBUJIBHO IMOHUMATh M OOBACHATH (U3NYECKUE 3aKOHBI SIBICHHS W CBOMCTBa Tell,
OTJIMYATh FMIOTE3bI OT HAYYHBIX TEOPUIL;

- M0JIb30BaThCsl OCHOBHBIMM (PM3UYECKUMHU NPUOOpaMH, CTaBUTh U pelaTh MpocTeiInne
HKCIIEpUMEHTANIBHBIC 33a4, 00padaThIBaTh, AaHAIM3UPOBATH OLIEHUBATH TIOITYYEHHBIC PE3YIIbTATHI;

- BUJIETh (PU3NYECKOE SIBJIEHUE C PA3HBIX TOUEK 3PEHMS;

- MBICJIUTh TBOPYECKH M CAMOCTOSTENBHO;

- IPOSIBIIATH OCBENOMIIEHHOCTB B BOIIPOCAX, CBSA3AHHBIX C UCTOPHEN BaXKHEUIINX OTKPBITHI
B (pU3HKE;

- IIOJIb30BAThCS IPU PabOTE CIIPABOYHOM U ydeOHON IUTEpaTypoi;

- IPUMEHSTH MOJTY4YEHHbIE 3HAaHUS 10 (U3HKe 17151 O0BSICHEHHS pa3HOOOpa3HbIX PU3NYECKUX
SIBJICHUH U CBOMCTB BELIECTB, IPAKTUUYECKOT0 UCIOIb30BAHUS (PU3NUECKUX 3HAHUM;

- OLICHUBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(pOpMAIUY;

- UCMOJb30BaTh NMPUOOPETEHHbIE 3HAHUS M YMEHHUs AJIS peIIeHUs NMPaKTHUECKUX 3a7ay
MOBCE/IHEBHOM >KM3HH, oOecriedeHusi 0€30IacHOCTH COOCTBEHHOM JKM3HM, MPUPOIOIOIb30BAHUS U
OXpaHbl OKPYKAIOILEN Cpebl;

HMeThb NpeAcTABJICHHE:

-0 BCEJICHHOM B L1eJIOM Kak (U3MUeCKOM 00BEKTe U €€ IBOJIOLNH;

-0 ()yHIaMEHTAJIbHOM €MHCTBE €CTECTBEHHBIX HAayK, HE3aBEPLIEHHOCTU €CTECTBO3HAHUS U
BO3MO>KHOCTH €T0 JAJIbHEHUIIETO Pa3BUTHS;

- 0 IUCKPETHOCTHU U HETIPEPHIBHOCTU B IPUPOJIE;

- O COOTHOIIEHUM TMopsiaKa W Oecrnopsjaka B MPHPOJE, YINOPSAJOYECHHOCTH CTPOEHUS
00BEKTOB, MIEPEX0/1aX B HEYIOPSIOYEHHOE COCTOSHUE U HA000POT;

- 0 IMHAMUYECKUX U CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B IPUPOJIE;

- 0 BEpOSITHOCTU KaK 0ObEKTHUBHON XapaKTEPUCTUKE MPUPOAHBIX CUCTEM;

- 00 U3MEpPEHMIX U UX CIEIU(PUYHOCTH B Pa3IMYHbIX Pa3/ieNax eCTECTBO3HAHMS,

- 0 pyHIaMEHTAJIbHBIX KOHCTAHTaX €CTECTBO3HAHUS;

- 0 COOTHOULIEHMSIX AIMIMPUYIECKOTO U TEOPETUUECKOIO B TO3HAHUM;



- 0 HOBEHIHUX OTKPBITHAX CCTCCTBO3HAHUA, IICPCIICKTUBAX HUX HCIIOJI30BAHUA IJId
HIOCTPOCHUSI TEXHUYECKHUX YCTPOICTB;
- 0 (hu3MUECKOM MOJICTUPOBAHHH.

3.3. 15 10CTHKEHUSI YKA3aHHBIX LieJieil He00X0AMMO PelINTh cJleyIoLue 3a1a4u:

- O3HAKOMWTH CTYACHTOB C OCHOBHBIMH 3aKOHAMU M SBJICHUSIMH (UMK U C HX
TEOPETUYECKOU MHTEPIIpETALUEH;

- O3HAKOMHTDH CTYACHTA C COBPEMEHHBIMU JOCTIKEHUAMU (PU3UKHU M UCIOJIB30BAaHUEM UX B
HayKe U TEXHHKE; - JaTh CTYICHTY YE€TKOE MPEICTaBICHUE O TPAHULIAX TPUMEHUMOCTH (PU3HUECKIX
MOJIEJIEH Y TUIIOTES.

- chopMupoBaTh y CTYJEHTAa HABBIKH SKCIIEPUMEHTAIHHONW PabOThI U O3HAKOMUTH €ro C
OCHOBHBIMH TPHUHIMIIAMUA aBTOMATHU3ALMK (PU3MUECKOTO SKCIIEPUMEHTA, HAYYUTh €ro MPaBHIbHO
BBIpa)KaTh (PH3UYECKUE HIICH;

- 00yYMTh CTYJEHTOB TEXHHKE OE€30IMaCHOCTH MpU paboTe ¢ y4eOHBIM JIaOOPATOPHBIM
000pyI0BaHUEM;

- copMUpOBaTh y CTYJAEHTOB JIOTUYECKOTO MBIIUICHUS, YMEHHUS TOUYHO (OPMYIHUPOBATH
3a1ady, CHOCOOHOCTh BBIWICHSTH TIJIABHOE M BTOPOCTENEHHOE, YMEHHUS JelaTh BBIBOJABI Ha
OCHOBaHUU MOJTYYEHHBIX PE3yIbTaTOB U3MEPEHHIA;

- OOy4YHTh CTYACHTOB METOJaM MAaTEMaTHYeCKOH CTaTUCTHUKH, KOTOPHIE MO3BOJISIOT
U3BJIEKaTh HEOOXOMUMYI0 MH(POPMAIMIO U3 PE3yIbTaTOB HAOMIOEHUN M U3MEPEHUH, OLIEHUBATh
CTETIeHb HaJIS)KHOCTHU TOITYICHHBIX TaHHBIX.



4. Conep:xaHue ¥ CTPYKTYpa AUCUHUILIMHBI

4.1. ConepxxaHue pa3/iesioB U CHUNIHHBI

Kox Haumenos

KOHTPOJIN
HaumenoBanue pyemoi amue
Coaep:xanue pa3iena OLICHOYHO
Ne pasaesa/ TeMbl KOMIIETEeH ro

n/n uuu (WM

cpeacTBa
ee 4YacTH)

1 Mexanuka, ONEeMEHTBI KUHEMAaTHKH; muHamuka | OIIK -3 JIP, K,
MOJIEKYJIIpHAs MaTepUaJIbHOM TOYKM W  TBEPIOro  TeJa; PK, T
dusuka u HEUHEpLUAIbHbIE CHUCTEMbl OTCUETa; 3aKOHbI
TEPMOJMHAMMKA. | COXpaHEHUsI B  MEXaHWUKE;  BpalllaTeIbHOE

JIBIDKEHUE, TUIPO- W a’pOCTaTUKa; TUIPO- U
a’pOJMHAMUKA.
NneanpHblil  ra3; MOJIEKYJIAPHO-KUHETUYECKAs
TEOpHUsl Ta3a; ABJICHUS MEPEHOCA; MEPBOE HAYAIIO
TEPMOIUHAMHUKHY; BTOPOE Hayayo
TEPMOJIMHAMUKHU, TEIJIOBbIE MAILWHBI; PEAIbHBIN
ra3; ¢a30BbIC MIEPEXOJIbI, CBOMCTBA KUIAKOCTCH U
2 DJIEKTPUYECTBO U | TBEPBIX TEIL.
MarHeTu3M,
ONTHKA U DIeKTpUYEeCcKoe MoJie B BaKyyMe, B MeTajulax u
AJIEMEHTBI JUDJICKTPUKAX; TOCTOSHHBIN AJIEKTPUIECKUIN TOK;
KBaHTOBOM MIPOBOIUMOCTD PA3JIMYHBIX MAaTEPUAJIOB.
busuKu MarnuTHoe TMOjJe B BaKyymM€ M B BEIICCTBE;
3JEKTPOMAarHUTHAas ~ WHIYKUHUS;  YpaBHEHUS
MakcBesia;  SJIEKTpOMarHUTHBIE — KOJIeOaHUS;
MIEPEMEHHBIH TOK.
DNeKTpOMarHuTHBIC BOJIHBI; TEIJIOBOE
n3nydeHue. l'eomerpuueckas, KBaHTOBas U
BOJTHOBAS! OTTHKA.
OCHOBBI KBAHTOBOM 3JIEKTPOHUKHU.
OCHOBHBIE TIOJIOKCHHSI KBAHTOBOW MEXaHUKH.
Buza utoroBoro KOHTpoJIst OIIK -3 3a4eT

4.2. CTpyKTypa TUCHUNINHBI

OO61mmas TpyA0eMKOCTh AUCHHUTIINHBI COCTaBIsAeT 3 3aueTHbIe eauHULIbI (108 yacoB)

TpynoemMKocTs, 4acoB

Bun pabotsl
OO0masi TPy10€eMKOCTh 108
AyauTopHasi padora: 34
Jlexyuu (J1) 17
Ipaxmuyeckue 3anamus (113) He npedycmompenwi
Jlabopamopuwsie pabomut (JIP) 17
CamocrosiTeibHas padora:
CaMocToATEIbHOE U3YUYEHHE Pa3esioB 74

Bun utoroBoro KOHTposIs (3a4€T, SK3aMEH)

3a4CT




Pa3nennl AUCHMIIJIMHBI, H3yYaeMbI€ B CEMECTpPe

KomngecTBo yacos

p‘]:i_ HaumenoBanue pa3acion KonTakTHas
nena Bceero pabora CP
J 113 | JIP
1 2 3 4 5 6 7
1 KunemaTtuka u niuHaMuKa MOCTyNaTeIbHOTO 12 2 2 8
JBIKEHUS MAaTEpUATIbHON TOYKH U TBEPIOTO
tena. Mmnynbe. 3akoH coxpaHeHus UMIyJibca.
2 Pabota u sHEeprus. 3aKoH COXpaHECHHS SHEPTHH. 13 2 2 9
MexaHuka BpalaTeabHOTO ABUKCHUS.
Mexanuka XKuaKocTei
3 MoneKyIapHO-KUHETHYECKAs: TEOPUS 12 2 2 8
UJieallbHBIX Ta30B. SIBJIeHUs IepeHoca
4 TepmoauHaMmuka. PeanbHble ra3sl U napsl. 12 2 2 8
CBolicTBa )KUJIKOCTEH U TBEPJBIX TEI
5 DIEeKTPOCTaTUKA. DIIEKTPUUECKOE T0JIE B 12 2 2 8
BaKyyMe, B IPOBOJHHUKAX U JUDIIEKTPUKAX.
Teopema ["aycca. [TocTOSSHHBIN 3JIEKTPUYECKHIA
TOK. [IpOBOIMMOCTH pa3IMUHBIX Cpell
6 MarnuTHO€ 1noJjie B BAKyyMe U B BEIIIECTBE. 13 2 2 9
DNeKTPOMarHuTHAs WHIYKIIHS.
YpaBuenuss Makcsenna.
DNIEeKTPOMArHUTHbIE KOJICOAHUS U BOJIHBI
7 I'eomerprueckas ontuka. oromerpus 11 1 2 8
8 TemnoBoe u3y4eHue. 12 2 2 8
KBaHTOBasi 1 BOJTHOBAs ONTHKA
9 OCHOBBI KBaHTOBOM 2JIEKTPOHUKH. 11 2 1 8
OCHOBHBIE TIOJIOKEHHS] KBAHTOBOU (PU3UKH
10 | Urtoro 108 17 17 74
4.3. JlabopaTopHbie padoThI
Ne Komn-Bo
TP HaumenoBanue nabopatopHbIx padboT 4ACOB
1 2 3
Ormpesenenne MIOTHOCTH TBEPBIX TEJ METOJIOM THIPOCTATHYECKOTO
1 B3BEILLIMBAHUS 2
N3yuenune 3aKk0HOB paBHOYCKOPEHHOTO JIBUKEHUSI U BTOPOTO 3aKOHA
2 Hprotona Ha mammue ATByna 2
3 Onpenenenne moayns FOHra no u3rudy crep>xHs 2
4 Omnpenenenre MOMEHTa WHEPIIMU TEJTa METOJIOM KPYTHIIbHBIX KoJeOaHui )
5 N3yueHne 0oCHOBHOTO 3aKOHA JUHAMUKH BPAIlaTEIbHOIO JBUKEHUS. ’




Omnpenenenue ko3P puieHTa BI3KOCTH KUAKOCTH MeTo1oM CToKca

6 2

; Onpenenenne Ko3hHUITUEHTA KECTKOCTH MPYKUHBI CTATHCTUYECKUM U 5
JUHAMHUYECKUM METO/laMHU

g Omnpenenenue 00J1aCTH CIBILIUMOCTH METOJIOM [TOPOTOB € TIOMOIIBIO 9
3BYKOBOI'O T'€HepaTopa

9 OmnpeneneHne CKOPOCTH IBUKEHUS IYJIH METOAOM OalJIMCTUYECKOTO )
MasiTHUKA

10 OmnpeneneHre MOMEHTa HHEPLIMA MAaXOBOI'O KOJIECA M CUJIBI TPEHMUSI B )
orope

1 Onpenenenre IIOTHOCTHU )KUIKOCTEN U KOHLEHTPAllUU pacTBOpPa ¢ )
MIOMOILIBIO TUKHOMETPA

12 | Onpexenenue MOISIPHOM MacChl BO3yXa 2

13 Omnpenenenue TepMUUECKOro KOAQGHUIMEHTA JaBJIEHUS BO3lyXa IIPH )
IIOMOLIY BO3AYIIHOTO TEPMOMETpA

14 | OnpexneneHue U3MEHEHUS SHTPOIIUH CUCTEMBI 2

15 OrnpezesieHne BIaXKHOCTH BO3yXa 2

16 Onpenenenre NOBEPXHOCTHOIO HATSYKEHUS KUIKOCTEN METO/I0M OTpbIBa )

17 Onpenenenne ko3 urmenTa TMHEHHOro paciiupeHus: TBEPAbIX Tell 2
Omnpenenenre OTHOLIEHUS TEIJIOEMKOCTH IIPU TIOCTOSSHHOM JaBJICHUU K

18 | TEIUIOEMKOCTH IPH IIOCTOAHHOM 00beMe MeTonoMm Kinemana-/le3opma o)

19 HccnenoBanue 351€KTPOCTaTUYECKOTO OISl METOJJOM 5
3JIEKTPOCTATHYECKON BAaHHBI

20 | Onpenenenue uncina @apajes u 3apsia IEKTPOHA 7

21 | U3mepenne conmpoTUBIEHUH C IOMOIIBIO MOCTa Y UTCTOHA 2

2 N3ydeHne 3aBUCUMOCTH CONIPOTUBIICHUS METAJUIOB OT TEMIIEPATyphI )

73 | MccnenoBanue 3aKOHOMEPHOCTEH TEPMOAIIEKTPOHHOM SMUCCUH o)

24 N3ydeHne nepexoiHbIX MPOLIECCOB MPHU 3aMbIKAaHUH U Pa3MbIKaHUH LIETIN )

25 Omnpenenenne ropu30HTAIBHON COCTABIISAIONIEH HANPSKEHHOCTH 5
MarHMTHOT'O TOJIS 3€MIIH

26 N3ydeHne nosynpoBOJIHUKOBOTO IHOAA U NOJYNIPOBOJHUKOBBIX ’
mpuOOpoB
Omnpenenenue rIaBHOTO OKYCHOTO paccestHUsl coOMparoIient u

27 paccenBaronIen JIUH3 2

78 | Onpenenenue cuibl cBeTa HOTOMETPOM o)

29 N3ydenue sBneHus HHTep(EpeHIIH CBeTa ¢ MoMoIbio kojel] Hprorona )

30 | HccrenoBanne ONTHYCCKH aKTUBHBIX BEIECTB CaXapuMETPOM o)

31 | UccnenoBanne CTpYKTYphl KPUCTAIUIOB JIA3EPHBIM H3ITy4EHUEM )




37 | 3yueHne 3aKOHOB OCBEICHHOCTH 7
33 HccnenoBanue quQpakiyuy CBETa C MOMOIIBIO ONTUYECKON CKaMbU ’
34 | Usyuenne porosddekra 2
35 | HccnenoBanue CeKTPOB UCIYCKAHUS U TOTJIOLICHHUS 2

4.4. CamocTosiTeJIbHOE H3yUYeHHEe Pa3/ieI0OB I CHHILTHHBI

CamocTtosTenbHas paboTa CTYACHTOB - Ba)KHEHIIas COCTaBHas 4YacTh OOIIEro Mpolecca
oOydenus. [ImaHoMepHasi opraHu3aIis TOro BUAa paObOThI SBISICTCS OJJHUM W3 TyTEH MOBBIIICHUS
yCIIEBAEMOCTH CTYJEHTOB. B yueOHOM milaHe Ha KaKIblii CeMEeCTp MpPeayCMOTPEHBbI pa3InyHbIC
(GopMBI KOHTpPOJIL 32 CAMOCTOSTENIBHOM PabOTON: 00s3aTENIbHBIE KOHCYJIbTALUU, KOJJIOKBHYMBI,
OTYET O MOJTrOTOBKE K JIabopaTopHbIM 3aHATUSAM. CyIIECTBEHHBIM MOMEHTOM B IPOBEICHUU
MPeroaaBaTelieM CaMOCTOSITEILHON paOOThI SBISCTCS WHIWBHIYATbHBIA MOJXOM K BBITIOJHEHHUIO
3aJJaHUM KaXJIbIM CTYI€HTOM.

B tabumiie mpuBOISATCS BOPOCH], KOTOPHIE BBIHOCSTCSI HA CAMOCTOSTEIILHYIO PadoTy.

Ne Bornpocsl, BEIHOCUMBIE Ha CaMOCTOSTENIBHOE U3YYECHHE Kou-Bo

pazneina 4acoB

1 2 3
1 BekTops! u nipocreiiive n1eicTBUS HAJl HUIMU 3
2 3akoH BceMupHOro TAroreHus 3
3 HeunnepunanpHple CUCTEMBI OTCYETA 4
4 Abspocraruka 4
5 AspoauHaMuKa 4
6 Yrpyrue cBONCTBA TBEPABIX TEN 4
7 Ompenenenue uucia ABorajapo 4
8 OKcnepuMeHTalIbHAs IPOBEPKA 3aKOHA paclpenenacHus Makcsenia 4
9 ®da3oBble nepexoibl. HachIeHHBbIN Map U €ro CBOKMCTBA 4
10 IIpumenenue Teopemsl ['aycca k pacdeTy 3JI€KTPUUECKHUX TOJIEN 4
11 JlokanbHOE ONMUCAaHUE DIEKTPUYECKUX MOJIEN 4
12 Cerneroanextpuku. [1be303nekrpuueckuii apdext 4
13 DNEKTPUYECKUN TOK B BAKYyM€ M B DJIEKTPOJIUTAX 4
14 Ornpezenenue yAeIbHOIO 3apsiia dJIEKTpOHa 4
15 DIIEKTpUYECKUH TOK B razax. [1na3ma u ee cBolicTBa 4
16 OnTHyeckre CUCTEMBI HAa OCHOBE JIMH3 U 3€pKall 4
17 WnTepdepennus u nudpaxuus ceera 4
18 [Honspusanus u qucnepcus ceera 4
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19 [TpubopbI KBAaHTOBOM AIEKTPOHUKH 4

Hroro 74

5. OueHoYHbIe MAaTEPHAJIBI ISl TEKYIIEr0 U Py0esKHOT0 KOHTPOJIA yCIIeBAeMOCTH U
NMPOMEKYTOYHOM ATTeCTAIUN

B ydeOHOM mpoliecce HCHONB3YIOTCS TPATUIIMOHHBIE (OPMBI KOHTPOJIS YCIIEBAEMOCTH
Takhe, KaK KOJUIOKBHUYMBI, 3allluTa J1aOOpaTOpHBIX padOT, BBHINOJHEHHE JOMAIIHUX 3aJaHHii, a
TaK)Ke KOMIIBIOTEpHOE TecTUpoBaHue. [IpuHSATHIC B BBICIICH IIKOJIE OLEHKH «OTIIMYHO», «XOPOILIO»,
«YAOBIIETBOPUTEIHHO» U «HEYJIOBIETBOPUTEIHHOY, a TAKXKE «3aUeT» U «HE3a4eT» MPOCTaBISAETCS B
OabHO-PEUTHUHTOBOM CHCTEME Ha OCHOBE OoJiee THOKOW M YHHBEPCAIBHOW CHUCTEMBI OaslIoB.
DK3aMeH coueTaeT B cebe MUCbMEHHYIO paboTy U ycTHoe cobecenoBanue. [lo ero pesynbraram
CTYJICHT IIOJIy4aeT OIpe/IeICHHOe KoIudecTBO OamioB. Eciau OHO MeHbIE YCTAaHOBIEHHOTO
KOJIMUECTBA, IK3aMEH HE 3aCUUTHIBACTCA M CTYACHT 0053aH €ro mepecaarb B CPOKU, OMPEICTICHHbBIE
JUPEKIMEA HHCTUTYTA.

KoneunbiMu  pe3ynbTaraMd  OCBOEHHUS  MpPOTpaMMbl  JAMCHUILIUHBI  SBJSIOTCS
chopMUpPOBaHHBIE KOTHUTHUBHBIE IECKPUIITOPBI «3HATHY», «YMEThY», «BJIAJETh», PACIUCAHHBIE IO
OTJICIbHBIM KOMITeTeHIIUsIM. DOpMUPOBAHUE STUX JECKPUIITOPOB IMPOUCXOJUT B TEUCHHE BCETO
ceMecTpa TI0 dTaraM B paMKax pa3IiIHOTO BUA 3aHITHIA U CAMOCTOSITEIIBHON paOOTHI.

B xozme u3yyeHus AUCHMILTUHBI IPEAYCMATPUBAIOTCS MEKYUUl, PYyOeydcHblll KOHMPOIb U
HPOMENHCYMOUHA AMMECMAYUSL.

Llenv mekywjeco KOHmponsa — OUEHKa pe3yabTaToB paboThl B ceMeCTpe M oOecredeHue
CBOEBPEMEHHOM O0OpaTHON CBSA3M, I KOPPEKIMH OOYYEHHMs, aKTUBH3AIMHM CaMOCTOSITEIHHOU
paboTtel oOywaromierocs. OOBEKTOM TEKYIIET0 KOHTPOJIA SIBISIIOTCS KOHKPETH3UPOBAHHBIE
pe3ynbTathl 00yueHHs (yueOHbIC JOCTHKCHHUS) TI0 JUCIIUILTHHE

Tekywjuii KOHmMpOAbL YCIEBAEMOCTH OO0ECIEYMBAET OICHMBAHHE XOJa OCBOCHMS
TUCHUIIIUHBL  «Du3MKa» W BKIIOYAET: OTBETHl HAa BONPOCHl Ha JIGKIIMOHHOM 3aHSTHUH,
CaMOCTOSATENILHOE BBIMIOJIHEHHE WHIWBHUIYAIbHBIX JIOMAlIHUX 3aJaHuid (Hampumep, pelieHHe
3a/1a4), TUCKYCCUH.

OueHka KauyecTBa TIOArOTOBKM HA OCHOBAaHUM BBINIOJIHEHHBIX 3aJaHUN  BEAETCA
npenonaasareneM (C OOCYKIEHHEM pe3yJabTaToB), Oaulbl HAYHCISIOTCS B 3aBUCHUMOCTH OT
CJI0’KHOCTH 3aJIaHUA.

Pybesrcnvtit Konmpoawp oCyLECTBIIETCS 10 0oJee WIN MEHEe CaMOCTOSTEIbHBIM pazjiesiaM —
y4eOHBIM MOJYJISIM Kypca U MPOBOAMUTCS MO OKOHYAHMHM M3YYEHHs Marepuaja MOIYJs B 3apaHee
YCTAHOBJIEHHOE BpeMs. PyOeXHbIi KOHTpOJb NPOBOAUTCS C LENbIO OMNPEAETICHUs KadyecTBa
YCBOCHMS MaTepuaya yueOHOro MOIyssl B LI€NOM. B TedyeHue cemecTpa MPOBOIUTCA MPU MAKUX
KOHMPONbHBIX MEPONPUAMUSA NO PAPUKY .

B kauectBe popm pyOeKHOT0 KOHTPOJISI MOXKHO MCHOJIb30BAaTh TECTUPOBAHHUE (MMMCbMEHHOE
WIA KOMIIBIOTEPHOE), IIPOBEJICHHE KOJUIOKBUYMA JIAOOPATOPHBIX 3aHATUH, TECTUPOBAHHUS, a TAKXKe
BBITMIOJTHEHUS CTYAICHTaMHU MHIUBUIYalbHBIX 3aJaHui. BeimonHsemMble paboThl JOKHBI XPAHUTHCS
Ha Kadenpe TeueHHH y4eOHOro roja u Mo TpeOOBAaHHUIO MPEJOCTABIATHCS B YIIpaBIeHHE KOHTPOJIS
kayectBa. Ha pyOexHble KOHTpOJIbHbIE MEpPONPUATUS PEKOMEHIYeTCS BBIHOCHUTH BEChH
IIpOrpaMMHBIN MaTepHuall (Bce pa3aeisl) M0 IUCIUIIIMHE.

B Tabmuue npuBoguTca pacnpeeneHue OauloB  NPOMEXKYTOYHOTO KOHTpPOJIL IO
KOHTPOJIbHBIM TOUYKaM.
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Bug otuetHocTH 1 peTUHTOBBIN 2 pEUTUHTOBBIN 3 pEeUTUHTOBBIN
KOHTPOJIb KOHTPOJIb KOHTPOJIb

Texymmit 7 7 7

KomnokBuym 8 8 8

TectupoBanue 5 5 5

[Tocemenue 3ansatuii | 3 3 4

Bcero 23 23 24

Kpumepuu ¢hopmupoeanusn ouenHox no KoHmponbHvlM moukam (KOHMPOIbHbIE DPAOOMbL;
KOU10K8UYM)

8 OamioB - cTaBWTCSA 3a PadOTy, BBITOJHEHHYIO TMOJHOCTBIO 0O€3 OMIMOOK M HEIO0YETOB;
O0Yy4YarONIMICS JIEMOHCTPUPYET 3HAHHE TEOPETUYECKOr0 M IMPAKTHYECKOr0 MaTepuayia 10 TeMme
npaxkTHueckoil padboTsl, pemeno 100% 3anauy;

6 OauloB — cCTaBHUTCS 3a paboTy, BBHIMOJHEHHYIO MOJHOCTBIO, HO TPH HAIWYHAW B HEH HE
Oosiee omHOW HerpyOol OMMOKM M OIHOTO Hemoyera, He Ooniee Tpex HenoueToB. OOydarommics
JIEMOHCTPHPYET 3HAHHE TEOPETHMYECKOTO W TPAKTUYECKOr0 Marepuajia Mo TeME MPaKTHYECKOM
paboThl, JOIyCKash HE3HAYUTENNbHbIE HETOUHOCTH IIPU PELICHUH 3a1a4, pemieHo 70% 3anay;

4 Gajuia — cTaBHTCS 3a paboTy, eciu OakajiaBp MPaBUILHO BBIMOJIHII HE MeHee 2/3 Bcei
paboThI WK AOMYCTUI He OoJiee OIHOM IpyOOit OIMOKY U IBYX HEAOYETOB, HE Oosiee OHOM rpy0oii u
oIHOW HerpyOoil ommOku, He Ooyiee TpeX HEerpyoObIX OmHMOOK, OomHOW HerpyOoi. OOydarommiics
3aTPYAHSCTCS C MPABWIBHOW OICHKOW MPEIJIOKEHHOM 33a]a4ud, JIaeT HEMOJHBIA OTBET, perieHo 55%
3ajay;

MeHee 4 OaIoB — CTaBUTCS 3a PabOTy, €CIIM YKCIIO OIMIMOOK M HEJOUYETOB MPEBBICHIO HOPMY
JUTsL OLICHKH 3 WJIM TIPaBHJIBHO BBITOJHEHO MeHee 2/3 Bceil paborsl. OOydarommiics TaeT HEBEPHYIO
OLICHKY CUTYaIuH, perieHo MeHee 50 % 3a1ad.

Kpumepuu ¢hopmupoeanusa ouenoxk no mecmosvim 3a0aHuim:

5 OaioB — MOJy4yaroT 00y4YaroIIKecs ¢ MPaBUIIbHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE
Borpockl. Beimonneno 100 % npennokeHHbIX TECTOBBIX BOIIPOCOB;

4 Gamna — moy4aroT oOydarouiuecs ¢ MPaBUIBHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC
Bornpockl — 80 —99 % ot ob1iero oobeMa 3a1aHHBIX TECTOBBIX BOIIPOCOB;

3 Oayuta — MOJIy4aroT OOydYaroIIHecs: C MPaBHJIBHBIM KOJUYECTBOM OTBETOB Ha TECTOBBIC
BoMnpockl — 60 —79% ot o011ero 00beMa 3aJJaHHbIX TECTOBBIX BOIIPOCOB;

2 Oamna — MOMy4yaroT OO0yYaromuecs MPaBHJIBHBIM KOJWYECTBOM OTBETOB Ha TECTOBBIC
Bornpockl — MeHee 40-59 % oT ob1iero oobema 3a/laHHBIX TECTOBBIX BOIIPOCOB.

OuneHouyHble MaTepPUAJIbI VISl TEKYIIEr0 KOHTPOJISI ycrneBaeMocTH (Koj
KOHTpoupyemoii komnerenuun OIIK-3)
Bonpocs! pus1 1 koJ1I0KBHYMa
1.  Cucrema orcuerta. IlyTs, nepemerienne, CKOpocTb, YCKOpPEHUE MPU PaBHOIIEPEMEHHOM

MPSAMOJIMHETHOM JIBMXEHUM. [[MHamMuka MarepuaibHOM TOYkH. [loHATHME Macchl, CHIbl. 3aKOHBI
Herorona. IIpunuun otHocuTensHOCTH [anumes.

2. Cunpl B MEXaHUKE: CWJla TPEHHUs, CHJIa YIOPYTrOCTH, CHJIa PEAKIMU OMOpbl. 3aKOH
Bcemupnoro tarorenus. Cumna TsKecTH.
3.  Ilomsarue 3amkHyTOM cCucTeMbl. MMIynbC MaTepruasbHONM TOYKH, MEXaHHYECKOU

CHUCTeMBl. 3aKOH coxpaHeHusi wummyinsca. PabGora. Mommuocts. KIIJ. Kunernueckas wu
MOTEHLMaIbHAas SHEPTUU. 3aKOH COXPAaHEHUS YIHEPTUH.
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4.  KunemaTuka BpallaTeIbHOTO JBUXKEHHUS. YTOJ MOBOPOTA, YIJIOBas CKOPOCTbh, YIIIOBOE
YCKOpPEHHE U UX CBA3b C JUHEHMHBIMU XapakTepucTukaMu. MomeHT uHepiuu. Teopema IllTelinepa.
OcHOBHOE ypaBHEHHE TUHAMUKU BPALIATEIbHOTO IBM>KEHUSI. MOMEHT CHIIBI.

5. MomeHT uMIynbca. 3aKOH COXpaHEHHs MOMEHTa umnyibca. KuHerndeckas sHeprus
Bpamenus. Pabota, coBepuiaemas npy BpalleHUN Tema.

6.  Hewunepnuanbubsie cuctembl orcuera. Cunbl nnepuun. Cuna Kopuomnuca.

7.  CpomcTBa XKUAKOCTEN U Tra3oB. ['mapo- u a’pocratuka. ['mapocraruueckoe AaBiCHHE.
3akonbl [Tackansa, Apxumena. Y clioBUS TIJIaBaHUS TEIl.
8. ['uapo- u aspoannamuka. CTallMOHapHOE TEYEHUE MACATLHOW >KHIKOCTHU. Y paBHEHUE

HEMPEPBHIBHOCTH IIOTOKAa W ypaBHeHWe bepHymm wu ciuenctBus u3 Hero. JlamuHapHOe W
TypOyJieHTHOE TedeHue xuaKoctu. Yucno PeiiHonbaca.

9.  MexaHnueckue KoyeOaHUs U UX XapaKTEPUCTUKH. 3BYK, HHPPA3BYK, YIBTPA3BYK.

10. CrartucTuyeckuii U TEPMOJAMHAMUYECKUNA METOAbl HCCIEAOBAHUS CUCTEMBI MHOTHX
yactull. OcHoBHbIe nTosiokeHust MKT crpoenus BemectBa. [lonstue mons BemectBa. KonnyectBo
BelecTBa. MonsipHas Macca, Macca OJJHOM YaCTHUIIbL.

11. Wneanbnsiii ra3z. OcnoBHoe ypaBHenue MKT uaeansHoro raza. YpaBHEeHUE COCTOSHUS
uaeanbHoro rasza. Mzomporeccsl.

12. 3akon MakcBemga O pachnpeAeNeHud MOJEKYNl HIACallbHOTO Ta3a IO CKOPOCTSIM.
bapomerpuueckas ¢popmyna. Pactipenenenune boibsimana.

13. TIlpomecch mepenoca. TermmonpoBogHoCcTh. KoadduiumeHT  TemionpoBOIHOCTH.
I'pamuent Ttemmeparypel. Jduddysus. 3axkon Duka. Kosdpdumment muddysuu. Bsskocts.
VYpasuenue Herotona. KoaddunmeHt Bs3kocTu.

BOI[pOCbI AJIs 2 KO/UVIOKBUYMAaA

1. IlepBoe Hauano TepMmoauHamMuKu. BHyTpeHHsist sHeprus. Paborta B TepMoAMHAMUKE.
Yucno creneHeil cBoboabl. 3akoH bosibliMaHa O paBHOMEPHOM paclpesieleHud 3HEPruu 10
cTereHs M CcBOOOBI. TermnoeMKOoCcTs W yAenbHas TEIUIOEMKOCTh Ta30B. [IpuMeHeHue mepBoro
Hauaja TepMOJUMHAMUKHU K n3omnpoueccam. Aauadaruyeckuii mpomecc. YpasHenue Ilyaccona.

2. O6paruMmble 1 HeoOpaTUMbIe Ipolecchl. DHTponusd. BTopoe Hayano TepMOAMHAMMKHY.
Tennossie Mamunbl. [{ukn Kapno. KIT/ TeroBoii Mamumbel. TennoBoe 3arps3HeHUE OKPYKarolen
Cpensbl.

3. PeanbHble ra3el. YpaBHeHue Ban-nep-Baaneca. M3oTepMbl peanpHOro  rasa.
Buytpennsas sHeprus peanpHOoro rasa. lloBepxHocTtHoe HarspkeHuwe. KanwiuisipHble sBIEHUS.
@da3oBble IEPEXOAbl MEXIY arperaTHbIMM COCTOSHUSMHU BellecTBa. JluarpamMma COCTOSHMS.
Tpoitnasa Touka. TermnoeMKoCcTh TBEPABIX TEIL.

4.  3apszael B npupoje. 3aKOH COXpaHEHHUs JJIEKTpudeckoro 3apsaa. 3akoH Kymona.
Onektpuueckoe 1mose B Bakyyme. CuiioBas  XapaKTepUCTHKa  3JIEKTPUYECKOro  IMOJS:
HanpspKeHHOCTH noutd. [TpuHnmn cynepnosunuu nonei. CUI0BbIE TMHANA NIEKTPUIECKOTO MOJIA.

5. DHepreruyeckas XapaKTepUCTHUKa 3JIEKTPUUYECKOro MOJs: MmoTeHuuan mnoiysd. Pabora
JIEKTPOCTATUYECKOTO  IOJII, PA3HOCTh IOTEHUUANIOB. OKBUIIOTEHIHUAJIBHBIE ITOBEPXHOCTH.
IloTeHnman m ero CBsA3b C HAIPSHKEHHOCTHIO NOJIA. HampspkeHHOCTh M TpaJueHT MOTeHIMana
JJIEKTPUYECKOTO TOJIA.

6. IIpoBOOHUKHM B 3JIEKTPOCTATUYECKOM ITOJIE€. DJIEKTPOCTATHYECKass MHAYKIUA. Teopema
I"aycca juist pa3iMuHBIX IPOBOJHUKOB.

7.  JlMPAEeKTpUKH B 3JIEKTpOCTATHYECKOM Moje. [umons. [lonspusyemMocTs U nonspusanus
JuaIIeKTpuKa. CerHeTOIEKTPUKH.

8.  TIoTOK M HMPKYJISIUA STEKTPOCTATHYECKOTO MOJIA.

9.  Emxocts. Kongencaropsl. EMKOCTh MIIOCKMX KOHIEHCATOPOB. DHEPrusi KOHAEHCATOPA,
SHEPTHUsl JIEKTPUYECKOTO MOJIS.
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10. Onexrpuueckuil Tok. Cuna Toka. [Im0THOCTH TOKA. YpaBHEHUE HENPEPHIBHOCTU. 3aKOH
Oma st yyactka nenu. 3akoH Owma B nuddepenimanbHoi opme. COnpoTUBICHHE TTPOBOTHUKOB
U UX COCTUHEHUS.

11. Croponnue cunbl. 3/JC. BHyTpeHHEee CONpOTUBICHHE UCTOYHUKA TOKA. 3aKoH Oma 11t
3aMKHYTOM IeTH, Co/iepKamieil ncTouHuk Toka. [IpaBmna Kupxroda.

12. IIpoBoauMOCTh pa3inUYHBIX cpell. 30HHAs Teopus TBepaoro tena. IIpoBogumMocTs B
MeTaJllax, €€ 3aBUCUMOCTh OT TeMNeparypbl. IiekTposin3. [[poBoAMMOCTD B 3JIEKTpOIUTaX. 3aKOH
®dapages.

13. Dnextpuyeckuid TOK B BakyyMme. PasznuuHble BUIbI SMUCCUU. BakyyMHbBIH AHOI U
tpuoa. [IpoBogumocts B momynpoBogHukax. CoOCTBEHHass M IMPUMECHAs MPOBOIUMOCTBH. pP-n
nepexoibl. [1oayrpoBOAHUKOBRIA MO W TPAH3UCTOP. DIEKTPUYECKH TOK B razax. [Ipoboit B
razax. [Inazma.

Bonpocsl 1i1st 3 KOJIOKBHYMA

1.  TemuoBoe neiictBue Toka. 3akoH Jlxoynsa-Jlenna. 25. CBepXnpoBOAUMOCTb.

2. MarnutHoe nosie B BakyyMme. 3akoH buo-Caapa-Jlamnaca. CuiioBasi XapakTepUCTHKA
MAarauTHOIO ITOJIA: MHAYKIUWA I10JIA. CHIIOBBIE JIMHUY MAarHUTHOTO MOJs1. MOHONOb.

3. JIBmKeHue 3apsHKeHHBIX yacTull B MarHuTHoM none. Cuia Jlopenua. B3aumoneiictsue

napajuleJIbHBIX TOKOB. 3aKOH AMIiepa.

4.  Duepreruyeckas XapakTepUCTHKa MAarHUTHOIO IIOJIA: IOTOK MAarHUTHOTO IOJIS.
WuayktuBHOCTh. [lOTOK M IMPKYISILMS MarHUTHOIO IOJs B BakyymMe. MarnutrHoe mojie B
BemecTBe. Marnetuku. Jlua-, napa-, peppomarneruku. ['unoresza Ammepa.

5. DOnexrpoMarnutHas uHaykuus. 3akoH @apanes. [Ipasuiio Jlenna. DHeprust MarHuTHOTO
noius. Camonnaykuus. Buxpesoe anekrpudeckoe none. Toku cMmenienus. YpaBHeHus: MakcBea.

6. Ilepemennbiii TOk. 3akoH Oma na1I8 NEpeMEHHOro ToKa. MOIIHOCT B ILENH
IEPEMEHHOT0 TOKa. DJIeKTpoMarHuTHble Konebanus. Konebarenbublil koHTyp. @opmyna TomcoHa.
Breinyxnennsle KonebaHus. SIBIeHHE AIIEKTPUYECKOTO PE30HAHCA. DJIEKTPOMArHUTHBIC BOJIHBI.
Bexrop IloliTunra.

7.  Ikama OnekTpoMarHUTHBIX BOJIH. CBOHCTBa AJIEKTPOMAarHWTHBIX BOJH. CBoiicTBa
cBeToBbIX BOJH. Illkama anekTpomarHuUTHBIX BOJH. CKOpPOCTH cBeTa, €€ ompenesneHue. OnbIT
Maiikenbcona-Mopnu. 3Haduenue ckopoctu cBera st CTO. Ontuueckuii >¢dexr Jlorepa.
JlaBnenue cBera, onbITH JleOenena.

8.  JlyueBas (reomeTpuueckasi ONTHKA), €€ OCHOBHBIE 3aKOHBI. JIMH3BI, 3epkana. Dopmyna
TOHKOM JHMH3BI. AGepparun. LleHTpupoBaHHbIE onTHYeCKHE cUcTeMbl. OnTHYECKHe TMPUOOPHI, MX
BO3MOXXHOCTH. POTOMETpUS, ABE CUCTEMBI €UHUI] (POTOMETPHUHU.

9.  TemnuoBoe uznyueHue. AOCOIIOTHO YepHOE Telno, cepble Tena. 3akoH Kupxroda. 3akoH
cmemienus Buna. PaGotsl Ilnanka. Kpusas Ilnanka. 3nauenue pabot I[lnanka s o6ocHOBaHMS
KOPITYCKYJIAPHOM NPUPOABI CBETA.

10. KganroBas mnpupona cBera. Potoaddekr, ero 3akoHbl. Paborsl CroneroBa u
Onnmreitna. OnbiTl bore. Paccesnne Komnrona. KBaHTHI cBeTa, UX XapaKTEPUCTUKU.

11. Tlornomenue cBera. 3akoH byrepa-Jlambepra-bepa. CrioHTaHHOE€ W BBIHYXICHHOE
n3nydeHue ceeta. OCHOBBI KBaHTOBOM 3JIEKTPOHUKH. AKTHBHaA cpeza. Jlazep. CBolicTBa nazepHOro
U3ITyYEHHUS.

12. HWurepdepenuus u nudppakuus ceera. Judppaxnronnas pemerka. KorepenTHas onTuka.

13. Tlonspuzanus csera. Jlucniepcust cBeTa. DIEKTPOHHAS TEOPUS AUCTIEPCUU.

14. Ctpoenue atoma. OmnbiThl Pesepdopaa no paccesauro ansda gactui. Iloctynarer bopa.
JIvuHeiyaThIil CEKTp aToMa BOIOpOoAa. DJIEMEHTapHas TeOpUs aToMa Bojopozaa no bopy.

15. T'unoresa ne-bpoits. BonnoBeie CBOMCTBA BEILIECTBA. CootHomieHne
HeolpeAeNeHHOCTeN Al KOOpJAMHAT W HMMIYJIbCOB. BoiHOBas (QyHKIUS M €€ CTaTUCTHYECKUMN
cmbici. O0miee ypaBHenue lpenunrepa.
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16. DOnementsl kBaHTOBOM (pm3uku. CrivH 3nekrpona. KBantoseie uncna. [Mpunnun [Naymnu.
Ilepuoanueckas cucrema sneMentoB JI.M1.Meneneena.

Lenvio npomesicymounvix ammecmayuii 1O TUCIUIUIMHE SBISETCS OICHKA KadyecTBa
OCBOCHHUA NUCLHUIIIINHBI O6yT-IaIOH_II/IMI/IC$I.

[TpomexxyTouHast arTecTanus NpeAHA3HAuYCHA Ui OOBEKTUBHOTO TIOATBEP)KICHUS U
OLCHUBAHUA AOOCTHUIHYTBIX PEC3YyJILTATOB 06y‘-IeHI/ISI MOCJIC 3aBCPUICHUA H3YUCHUSA AUCHUIIINHBI.
OcymecTBisieTcs B KOHIIE CeMecTpa M IPEACTaBISET COOOM HTOrOBYIO OICHKY 3HAHUH IO
mucuuruiiHe «Pu3uKa B BUAE IPOBEICHUS 3aUeTa.

[TpomexyTouHast aTTecTalys MOXET MPOBOANUTHCA B YCTHOW WM mUcbMeHHOW (opme. Ha
IPOMEXYTOUHYIO aTTeCTAIMI0 OTBOIUTCS 10 30 GayioB.

OueHoYHBIE MATEPHUABI 1JIsl IPOMe:KYTO4YHOI aTTecTanuu (KonTposaupyemasi
komuerennus: OIIK -3)

Bonpocut k 3auemy

Mexannka

1. Kunematuka. OcHOBHbIE (POPMYIIBI PABHOMEPHOT'O U PABHONIEPEMEHHOTO JIBHKEHUSI.
BektopHble u ckanspHble BennuuHbl. [lepemenienue, CKopocTb, yckopeHnue. MuepunanbHbie
cucreMsbl otueta. [Ipuniun otHocuTensHocTH [ anuies.

2. JNuuamuka. 3akonbl HeroToHa. Crila BCEMHUPHOTO TATOTEHHS, CHJIa PEaKIIUU OTOPHI, CUiIa
Tpenust. Cuia ynpyrocTtu, yupyrue u rmiactudeckue aedopmanuu, moayns FOnra.
Heunepuuansusie cuctemsl otcuera. Cuiia nnepuuu u cuia Kopuommuca.

3. HWmnynbc Tena. 3aK0H COXpaHEHUs UMITyJibca. PeakTHBHOE JBUKEHUE.

4. Pabora, 3Heprusi, MOIHOCTb. Pa3nnyHble BUAbI JHEPTUU. 3aMKHYTHIE CUCTEMBI. 3aKOH
COXpaHEHHUs dHEpPIruu. J(uccunaTuBHbIE CUTIBI.

5.  ABwxeHue 1o okpyxHoctd. OCHOBHBIE (POPMYIIBI KHHEMATHKH BpPAIIATEILHOTO
JBUKEHHSL.

6. OcHOBHbIE (POPMYIIBI JMHAMHUKYU BPAILATEILHOTO IBUKEHUS. MOMEHT CHJIbI, MOMEHT
WHEPLMH, MOMEHT UMITYJIbCa. 3aKOH COXPAaHEHUsI MOMEHTA UMITYJIbCa.

7. BpamarenbHoe IBMKEHHE: pad0Ta, MOIIHOCTh, KHHETHYECKasi YHEPTUS. Y CTIOBUS
paBHOBecus Tei. Teopema lllTelinepa.

8. T'mmpo- u adspocraruka. OCHOBHBIE CBOMCTBA KUIKOCTU. 3akoH [lackars.
I'mapocratnueckoe gasnenue. Coobmatomuecs cocyapl. Cuna Apxumena.

9. T'mapo- m a3ponrHaMuKa. 3aKOH HEMPEPBIBHOCTH MOTOKA. 3akoH bepHynnu. Buyrpennee
TpeHue B XUAKoCTAX. Bsazkocts. @opmyna Ctokca. TypOynentHoe Teuenue. Yucno Pelinonbaca.

MoaekyasapHas (bI/I3I/IKI/I

1. 3akoHbl HaeanbHBIX ra3oB. YpaBHeHue Kuaiinepona. Yucino Aoraapo. Macca MOJeKyiI.

2. OcHOBHbIE TMOJIOKEHUSI U (POPMYJIBI MOJEKYJISIPHO-KUHETUUECKON TEOpUU HJI€aIbHOTO
ra3za. CKOpOCTb ¥ 2HEPIHUsl MOJIEKYJI ra30B.

3. Pacnpenenenne MakcBenna aiis CKOpocTedl MoJsiekyn ra3a. HamOosee BeposiTHas u
CpelHss KBaJpaTHUHasl CKOPOCTh MOJIEKYJI.

4. Bapomerpuueckas (opmyna. Pacnipenenenne bonbnmana. Cpenssisi niuHa CBOOOIHOTO
npobera yacTul.

5. SIBneHus mepeHoca: TEMJIONPOBOAHOCTh, AU(PQY3us, BHyTpeHHee TpeHue. ['paaueHT
TeIIa.

6. BuyTpenHsss sHeprus wujaeanpHOoro rasa. Anuabaruueckuil mporecc. Pabora u
TEIUIOEMKOCTh Tpolecca. [lepBoe Hauano TepMOAMHAMUKH.
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7. Bropoe Hayaio TEpPMOAWHAMUKHU [Jisi TEIUIOBBIX MOTOKOB. TeruioBble mammmHbl. KITJ]
TEIUIOBBIX MalIWH.

8. Ourponus. Bropoe Hauano tepmonuHamuku s sHTponuu. Llukn Kapno. KIIJ| nuxia
Kapno.

9. PeanpHblii raz. YpasHenue Ban-nep-Baanbca. M3orepma peanbHoro rasa. ®asoBble
nepexobl. TernoBble CBONCTBA TBEPABIX TeIl. II0BEpXHOCTHOE HATAKECHHUE KUAKOCTH.

3JI€KTDH‘-IGCTBO 1 MaracTusm

1. DOnekrpocratuka. OcHOBHBIE 3aKOHBI. 3aKk0oH KynoHa. DiekTpuyeckoe mojie B BaKyyMe.
CunoBass M »HepreTMyeckas XapaKTepUCTUKa »JeKkTpuyeckoro mnonsd. CuiloBble JMHUU U
HKBUIIOTEHIIMAJIBHBIE IIOBEPXHOCTU 3JIEKTPOCTATHUUECKOTro Moisl. HanpsskeHHOCTh M rpaiueHT
HOTEHIIMAaJa EKTPHUUECKOTro MOJIs.

2. llpoBoxHukH B 3nekTpudeckoM noiie. Teopema ["aycca. JIM3IEKTPUKU B 3JIEKTPUUECKOM
noze. [TongpusyemocTts U nonspuzanus quaaekTpuka. [10Tok u HUpKynauus 31eKTPUUECcKOro moss
B BaKyyMe€ M B JMIJIEKTPHUKE. DJIeKTpoeMKocTh. KoHaeHcaTopbl. DHEprus 3JIEKTPUUYECKOro MOJs.
CerseToaneKTpuKH.

3. Omnextpuyeckuil Tok. Cria TOKa ¥ INIOTHOCTh TOKAa. Y paBHEHUE HENPEPbIBHOCTU. JIMHUM
ToKa. 3akoH OMa I y4acTKa LEeNH U JOKaJIbHbIM 3akoH OMma. [Ipupozna 351eKTpoconpoTUBICHUS B
MeTaJax.

4. IIpoBOAMMOCTH pa3iM4HBIX CpeA. 30HHAS TEOPHsl TBEPAOIo Tesa. DJIEKTPOJIU3, 3aKOHBI
Qapanes. BakyymHas u Qusmueckas dSIeKTpoHHMKa (yCTpoiicTBa W TpHOOpPBI). DMHCCHUS
3apsDKCHHBIX YacTHL], €€ Pa3HOBHIHOCTHU. DJEKTPUYECKUM TOK B rasax. Ilnmasma. OiekTpoHHBIE
CBOMCTBA MOJIYIIPOBOJIHHUKOB, p-n niepexoasl. 10y poBOIHUKOBBIE YCTPONCTBA.

5. Croponnue cunbl. D/IC. 3akon Oma nns nonHoit uenu. 3akonsl Kupxroga. TemnoBoe
neiictBue Toka. 3akoH JDxoyns-JleHna. 3aBHCHUMOCTb CONpPOTUBIIEHMSI IPOBOJHUKA OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

6. MarnutHble sBieHUs. OCHOBHBIE 3aKOHOMEPHOCTH. MarHMTHOEe IIOJE€ B BaKyyMe.
CunoBasi ¥ 3HepreTuyecKkas XapaKTepUCTHKAa MAarHUTHOrO mojs. CHIIOBBIE JIMHUM MarHUTHOIO
nosisi. 3akoH buo-Casapa-Jlannaca. Cuna Jlopenua. 3akon Ammnepa. UHaQyKTMBHOCTE. MarHuTHbie
CBOICTBaA pa3an4HbIX cpel. DeppOMarHeTUKH.

7. OnextpomarautHas uHAyKUUA. D/1C uHAYKIMY U MHAYKIMOHHBINA TOK. OnbiTel Papajes.
ITpaBwito Jlenna. Toku ®@yko. Camonnaykuus. [ToTok u nUpKyIsSALHsS MarHUTHOTO TOJI B BAKyyMe.
CBs13b MarHUTHOT'O M 3JIEKTPUUECKOTO TOJIS.

8. IloTok M IMpKYJIALHKA 3IEKTPOMArHUTHOTO MOJIS B cpeie. BUXpeBoe aneKTpuyeckoe mnose
U TOKM CMelIleHus. YpaBHeHHUS MakcBemna. DJIEKTPOMAarHUTHBIE KojeOaHusi (CBOOOJHBIE H
3aryxatomue). Popmyna Tomrcona. Pe3oHaHC 31eKTPOMarHuTHBIX KoeOaHUi B KOHTYpe.

9. BrIHYXIIEeHHBIE dJIEKTpOMArHuTHbIC KosieOanus. [lepemennsiii Tok. 3akoH OMa 715 11enu
IIEPEMEHHOT0 TOKA. JJEKTPOMAarHUTHbIE BOJIHBI. (CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH. BekTop
[Toittunra. O6beMHast IIOTHOCTh 3HEPTUU U UMITYJIbCA 3JEKTPOMArHUTHOM BOJIHBI.

Onruka ¥ 2JIeMeHThI KBAHTOBOH (HU3UKH

1. CsaoiictBa cBeTOBBIX BOJIH. llIKama 3yeKTpOMarHUTHBIX BOJIH. CKOpPOCTH CBETa, €€
onpezaenenue. OnbiT MalikenscoHa-Mopiu. 3Hauenue ckopoctu ceta it CTO. Ontuueckuii
s dext Homnepa. JlaBnenue cBera, onbiThl Jlebenena.

2. JlyudeBas (reomeTpuyeckas ONTHKA), €€ OCHOBHBIE 3aKOHBI. JIMH3BI, 3epkaa. Dopmyna
TOHKOM JMH3bI. AOepparnuu. LlenTprupoBanHble onTHueckue cucteMbl. OnTHUECKHE MPUOOpPHI, UX
BO3MOXHOCTH. POTOMETpUS, IBE CUCTEMBI €IMHUL] (POTOMETPHUH.
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3. TennoBoe u3nyueHue. AOCOIIOTHO YepHOEe Teno, cepblie Tena. 3akoH Kupxroda. 3akoH
cmenienusi Buna. Pa6oter [1nanka. Kpusas Ilnanka. 3nauenue padot Ilmanka nims oOocHOBaHUS
KOPIIYCKYJIIPHON IIPUPOABI CBETA.

4. KsanroBas mnpupoma cBera. Doroaddekr, ero 3akoHel. Paborer CroneTroBa u
Oitnmreiina. OnbiTel bote. Paccessnue Komnrona. KBaHTh cBeTa, X XapaKTEPUCTHKHU.

5. Tlormomenme cBera. 3akoH byrepa-JlamGepra-bepa. CrnoHTaHHOE W BBIHYXICHHOE
u3nyyeHue cpera, noaxof Ilmanka u OiHiTeiiHa. OCHOBBI KBAaHTOBOM 3JIEKTPOHMKH. AKTHBHAas
cpena. JIazepol. CBoiicTBa J1a3epHOro M3nydeHus. Henuuelinas ontuka.

6. HWarepdepennus u qudpakmus ceera. udpaknuonHas pemieTka. KorepeHTHas onTHKa.
[Tonspu3zanus ceeta. lucnepcust cBeta. DIEKTPOHHAS TEOPUS AUCIIEPCHH.

7. Ctpoenue aroma. OnbiTel Pesepdopaa no paccesnuro anbga gacrui. [locrymarsr bopa.
OKCHepUMEHTAIbHOE JI0KA3aTeNbCTBO JAMCKPETHOCTH HHEPreTHMYECKUX YpOBHEH aroma (OIBITHI
Opanka u ['epna). JIuneiyaTsiii ciekTp aTomMa BoJ0Opoja. DJIeMEHTapHasi TEOpHUsl aToMa BOJOpOaa
o bopy.

8. T'umoresa ne-bpoitis. Bomnnossie CBOMCTBa BEILIECTBA. CooTtHorieHue
HeolpeAeNeHHOCTe! Al KOOpAMHAT W UMIYJIbCOB. BonmHOBass (QyHKIHMS M €€ CTaTUCTHUYECKUU
cmblci. O6miee ypasuenue Lllpenunrepa.

9. DOmnementsl kBaHTOBOW (Qu3uku. CnuH 3nmekTpona. Ksanroseie uncia. [Ipunnun [Maymnu.
Ilepnonnueckas cucrema sieMeHnToB [[.1.Menneneesa.

6. MeToauveckne MaTepHaJIbl, ONpeesiolue NpoueaIypbl OlleHHBAHUS 3HAHUIA,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH

MaxkcumanbHas cymma (100 GannoB), HaOupaeMasi CTYJCHTOM MO AMCLUMILIAHE BKIHOYAET
JIBE€ COCTaBJISIOIINE:

— nepeas cocmaenAwass — OIEHKa pPEryasIpHOCTH, CBOEBPEMEHHOCTH U KayecTBa
BBITIOJTHEHUSI CTYJIEHTOM Yy4eOHOW paboThl MO H3YYCHHUIO ITUCHUILUIMHBI B TEUEHHUE IepHoja
M3y4deHUsl TUCUUIUTUHBI (cemecTpa) (cymma — He Oosiee 70 OamnoB). bamibl, xapakTepusyrolue
yCIEeBAaeMOCTh CTYICHTA IO TUCIUILINHE, HAOUPAIOTCS UM B TEUEHHUE BCEro Mepuojia o0ydyeHus 3a
W3YYCHHE OTJICITBHBIX TEM U BBIITOJTHCHHUE OTICIBHBIX BHIOB padoOT.

— emopas cocmaegnaoujas — OIICHKa 3HaHWM CTyJeHTa IO pe3ylbTaTaM MPOMEKYTOUHON
atrectanuu (He 6omnee 30 O6anIoB).

Kputepuem oneHkn ypoBHS C(HOPMHUPOBAHHOCTH KOMIETEHIIMA B paMKax yueOHOU
nucuumnael «dusnka» Bo Il cemectpe sABnsieTcs 3a4er.

OO0mmit Oamnm Tekymero u pyOeKHOTO KOHTPOJS CKIAABIBAGTCS W3  CIEAYIOIIMX
COCTABJISIONIUNX TpmiiokeHue 2. B TedueHne yueOHOro mporecca CTYIEHT 00si3aH OTYHTATHCS O
TEOPETUUYECKOMY MaTepHAIly U MPAKTUIECKUM 3aHATHSAM: ONPOCHI, UHIUBUAYaJIbHbIC 3aJaHUSI.

Ilenvo npomesicymounvix ammecmayuii N0 NUCUMILUIMHE SIBISIETCS OIIEHKAa KadecTBa
OCBOCHUS JUCITUTUTMHBI 00YJarOITUMUCS.

Pe3yabTaThl 00y4eHust OcHOBHbIE IOKa3aTeIH OLeHKH pPe3y/1bTAaTOB Buj oueHo4Horo
(KoMmeTeHIH) 00yueHust MarepuaJja

3HATh:

- OCHOBHBIC IIOHATHA, 3aKOHBI M MOJACIN MCXaHHKH,
MOHGKnyIpHOﬁ (I)I/I3I/IKI/I u TECPMOJANHAMUKU,
QJICKTPHUYCCTBA U MArHeTusma, OIITUKH, KoJieOaHuil u
BOJIH, KBaHTOBOU (1)I/I3I/IKI/I n HUX MaTeMaTHYCCKOC

OIIK-3 - cr1iocoOHOCTBIO
HCIIOJIB30BAaTh OCHOBHEIE

3aKOHbI €CTCCTBECHHOHAYYHbIX Tunossie OLICHOYHBIC

JUCIUTUIAH ¥ COBPEMCHHBIC MaTEepPHAIIBI JJIs1 YCTHOTO
BEIPa)XCHUE; TpaHUIIBI ux MIPUMEHUMOCTH,
UH(POPMALHOHHO- orpoca, KOJJIOKBUYMa 1
MIPUMEHCHHE 3aKOHOB B MPAKTHYCCKUX PHUIIOKECHUSIX;
KOMMYHHKAIIMOHHBIC MIPOXOJKICHHUS 3aUeTa
- byHmameHTa bHbIC (PU3MYECKHE OIBITHI M UX POJIb B
TEXHOJIOTHH B (pazoen 5)
. Pa3BUTHH HAYKH;
npodeccruoHaTbLHOM
- METOIBl JKCIEPHMEHTAILHOTO W TEOPETHYCCKOTO
JIeSTeIbHOCTH.

HCCIIeIOBAaHUS B (PU3HKE;
- IOHUMATh CYITHOCTh (PU3MUECKUX SIBIICHUI;
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- OLCHUBATh  YHCIICHHBIE  TOPSIKM  BEJIMYMH,
XapaKTepHBIX IS PA3JIMYHBIX pa3/eioB (GU3UKH;

- OCHOBHBIC (HM3MYECKHE BEIMYMHBI M (DU3UUECKHE
KOHCTaHTBI, HMX ONpEJeJICeHHe, CMBICI, CII0COOBI U
€IMHUILBI UX U3MEPEHUS;

- BKJAI POCCHHCKMX U 3apy0eXHBIX YUYCHBIX,
OKa3aBIIMX HaWOONbIIEe BIMSAHHE Ha pa3BUTHE
¢u3nKy;

yMeThb:

- TMPaBWIHHO TOHUMATH M OOBACHITH (U3NIECKHE
3aKOHBI SIBJICHHS M CBOMCTBA TeJ, OTJIMYATh THIIOTE3bI
OT Hay4YHBIX TEOPHH;

- II0JIB30BAaThCA OCHOBHBIMHU (1)PI3I/I‘{6CKI/IMI/I
HpI/IGOpaMI/I, CTaBUThb u peuiathb HpOCTeﬁHIIde
OKCIICPUMCHTAJIbHBIC 3aJga4u, OGpaGaTLIBaTI),

AHAJTU3UPOBAThH OLICHUBATH MOJYYCHHBIC PE3YJILTATHI,
- BUJCTh ()U3UYECKOC SIBJICHHE C PA3HBIX TOYCK 3PCHUS;
- MBICTIITH TBOPYECKH H CAMOCTOSATEIHHO;

- TPOSIBIISITH OCBEJOMJICHHOCTH B BOIPOCAX,
CBA3aHHBIX C HUCTOPUEM BaKHEUIIMX OTKPBITUA B
¢usnke;

- TIOJIB30BAThCSA TIPHU PabOTE CIPABOYHON M ydeOHOM
JIUTEPATYypOii;

- NPUMEHATH TOJIyYCHHBIC 3HAHWSA MO (U3MKE I
OOBSICHEHHSI Pa3HOOOpAa3HBIX (PH3UUCCKUX SBICHUU U
CBOWCTB BCIIECTB, MPAKTUYCCKOTO HCIIOIH30BAHUS
(U3MYECKUX 3HAHUH;

- OIICHMBaTh JIOCTOBEPHOCTh CCTCCTBCHHOHAYyYHOU
WHpOPMAIINH;

- HICTIONTF30BATh MPHOOPETEHHBIC 3HAHUS W YMECHUS IS
pelIeHNs MPaKTHIECKUX 3aJad MOBCEIHEBHOW JKU3HH,
obecrieueHnst 0€30IIAaCHOCTH COOCTBEHHOM JKH3HHU,
TIPUPOJIOTIOIH30BAHUS M OXPAHBI OKPY KAOIICH CPEIbI.

7. YueOHO-MeToAnYecKoe o0ecneueHue JUCHATIINHbI

7.1. Hopmamueno-3axonooamenvHvie akmul

1. Tlpuxaz Munobpuayku Poccum ot 12.03.2015 Ne 207 "OO6 yrBepxkaeHHH (eaepanbHOro
roCy/1apCTBEHHOI0 00pa30BaTENbHOIO CTaHAapTa BBICIIET0 0Opa30BaHUA MO HAlpPaBICHUIO
noarotoBkn  09.03.01  IlpuknagHas  uHdopmaTuka  (ypoBeHb  OakanaBpuara)"
(3apeructpupoBano B Muntocte Poccun 27.03.2015 Ne 36589)

7.2. OcnosHas iumepamypa
1. Huxepo B.A. ®usuka. CoBpeMeHHbI Kypc [DneKTpoHHBIH pecypc]: yueOHHK/ Hukepos
B.A.— DnexTpoH. TekcToBbie faHHbIe.— M.: JlamkoB u K, 2016.— 454 c.
(http://www.iprbookshop.ru/14114.html)
2. Obmas usuka [DNEeKTpOHHBIN pecypc]: yuebHoe nmocodue s By308 / A.H. Bapasa, M.K.
['yokun, JI.A. BaHoB u jp.; nox pen. B.M. benokonsitoBa - M. : M3narensckuit 1om MOU,
2016. (http://www.studentlibrary.ru/book/ISBN9785383009994.html)
3. "Kypc o6meit puzuku. OcHoBbl pusuku. T. I. Mexanuka. DeKTpuuecTBO U MarHETH3M.
Kone6anus u BoHbl. BomHOBas ontuka [ 3neKTpoHHBIN pecypc]: Yueb. mocodue: 11 By30B. /
Kunrcen A. C., Jlokmun I'. P., OnbxoB O. A.; [lox pen. A.C. Kunrcena. - 2-e uzn., ucop. - M. :
OU3MATIIUT, 2007."
(http://www.studentlibrary.ru/book/ISBN9785922107532.html)
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4. Kypc o6meit pusuku. OcHoBbl Gpusuku. T. II. KBanToBas u cratucruyeckas puzuka.
Tepmonnuamuka [ neKTpoHHBIN pecypc]: Yueb. mocobue: 11 By30B. / benonyukun B. E.,
3aukun /. A., Hunentok 10. M. - 2-e uzz., ucmp. - M. : ©USMATIIUT, 2007.
(http://www.studentlibrary.ru/book/ISBN9785922107549.html)

7.3. [ononnumenvnas rumepamypa

1. CaenneB U.B. Kypc obmeti puzuku. T. 1-3. M. «Jlaaby . 2006.

2. CuyxwuH /.B. O6muii kypc puzuku. PUIMATIIMT/MOTH. 2005.

3. Martsees JI.H. Kypc o6mei#t ¢puzuku. T. 1-5. M.: OHUKC 21 Bek, 2003.

4. Jlanmay JIJI., Axuezep A.W., Jlupmmi E.H. Kypc obmeit puszuxu. M.: Hayka, 1969.

5. Pemu3zoB A.H., IToraneako A.A. Kypc ¢usuku. M.: JIpoda, 2004.

6. Bonbkenmreiin B.C. COopHuk 3a1a4 1o obmemMy kypcy ¢husuku. M.: Hayka, 1979.

7. JlaGopatopHbiii mpakTukym 1o (usuke / mox penmakiued A.C. AxmaroBa. M.: Bricmias
mkoja, 1980.

8. dusnueckuii mpakTukyM / moa peaakuueit B.1. iBeponoBoii. M.: Hayka, 1971.

9. Tpodumona T.U. Kpatkuii kypc pus3uku ¢ npuMepaMu perieHus 3anad. Y4yeOHoe nocodue.
M.: KHOPYC, 2007.

10. O6mas ¢usuka (MexaHuka). Bonpocsl u 3agaHus A MPOBEAECHUS PEUTUHIOBBIX U
ceMUHapcKkux 3aHATUN (yueOHo-meT.u3d.) / TemykyeB W.M., {ununoBa A.X., Ille63yxoBa
M.A. Hanpuuk: KBI'Y, 2003.

11. Obmas ¢uszuka (MonekynspHas ¢usuka). Bormpockl v 3amgaHus [Uisl TNPOBEACHUS
PEUTHHTOBBIX U CEMUHAPCKUX 3aHATHH (yueOHo-mer.u31.) / TemykyeB .M., llununosa A.X.,
[IIe63yxoBa M.A. Hanbuuk: KBI'Y, 2005.

12. Obmas ¢usuka. Mexanuka. MonekymnsipHas ¢usuka. Bompocbl u 3amanus amis
MPOBEJICHUS] PEUTHHTOBBIX M CEMUHApCKUX 3aHATHH (yueOHo-mer.u3n.) / TemykyeB U.M.,
[Mununosa A.X., llled3yxoBa M. A. Hanpuuk: KBI'Y, 2006.

13. OO6mas ¢u3uka. DNEKTPUYECTBO U MarHEeTU3M. DIEKTPOMArHUTHBIE KojeOaHUs U
BoutHbI / TemykyeB .M., [lunuHoBa A.X., [lle63yxoBa M.A., Tnynoa M.M. Hanpuuk: KBI'Y,
2011.

14. OnTuka. AToMHas u siiepHas ¢usuka. O0mas ¢pusuka. JJaboparopHslit IpakTUKYM /
AsuzoB NL.K., Tnynosa M.M., lununosa A.X. Hanpuuk: KbI'Y, 2005.

15. O6masa ¢usuka. Ontuka. DIeMEHTbl aTOMHON U sjepHoM ¢usuku / AnexoBa A.M.,
[ununosa A.X. Hansuuk: KbI'Y, 2012.

16. Obmas ¢usuka. JlabopatopHsiii npaktukym / AsuzoB M.K. Kymaxo A.M. u np.
Hanpuuk: KBI'Y, 2006.

7.4. Humepnem-pecypcoi
[Tpu m3yyernn auCHUIUTUHBI «DH3UKa» CTYACHTAM IOJIE3HO MOJB30BATHCS CIEAYIOIINMHU
WHTepHeT — pecypcamu:
http://elibrary.ru
www.studentlibrary.ru
http://www.mathnet.ru
http://www.iprbookshop.ru
www.ufn.ru
http://lib.kbsu.ru

S i S e

7.5. Memoouueckue ykaszanus Kk 1a00pamopHbim 3aHAmMusIM

1. O6mas ¢usuka. Jlaboparopusiit npaktukym / AsuzoB ML.K., Kymaxos A.M., Kypmiesa P.b.
u 1ap. Hanpuuk: KBI'Y, 2006.

2. JlaGopaTopHblii MpakTUKyM Mo snekTpomarHetusmy / Temykyes M.M., Ilugo X.T.,
Opxksacos T.A. Hanpuuk: KBI'Y, 2002.
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3. OnTuka, atoMHas U saepHas ¢uzuka. Jlabopartopuslii npaktukyMm / Asuzos UK., Anekos
AM., KymaxoB A.M. u np. Hanpuuk: KBI'Y, 2016.

7.6. Cospemennvle npogeccuonanvhvie 6a3vl OAHHLIX

baza nannbix Science Index (PUHL) http://elibrary.ru

HanmonanwsHas snexrponnas oubauoreka PI'b https:/H36.pd

3. Kpynueiimas equnas 6a3a TaHHBIX, COJepiKalias aHHOTAIMHU U HH()OPMAIHIO O IIUTUPYEMOCTH
peLeH3UPYEMOi HayqHOH JUTEpaTyphl, CO BCTPOCHHBIMU HHCTPYMEHTaMHU OTCIIC)KUBAHNUS,
aHaIM3a ¥ BU3YaJIM3allu JaHHBIX. WWW.SCOPUS.COM

4. Camas mojHas MaTeMaTH4ecKas 0a3a JaHHBIX, OXBATHIBAIOINAS MaTepHaibl ¢ KOHIA 19 Beka.
zbMath conepXHT JOKYMEHTBI, )KypHAJIbl U KHUTH IO MaTeMaTHKe, CTAaTUCTHKE, HH(POPMATHKE,
a TaKkKe MaIMHOCTPOCHUIO, (PU3MKE, ECTEeCTBEHHBIM HAayKaM | Ap. www.zbmath.org
(ocTyn OTKPBITHIN)

N —

7.7. Memoouueckue ykazanus no npo8edeHur0 pasiuiHblx yueOHbIX 3aHAMUL, U PA3TUYHBIM 8UOAM
camocmosamenvbHou pabomol

VYyeOnass pabora mo aucuurinHe Dusmka COCTOMT M3 KOHTAKTHOHW pPAaOOTHI (JIEKLIHH,
naboparopHble  pabOThI) W  caMoOCTOATEIbHOW pPaboThl. COOTHOIICHWE JICKIMOHHBIX H
7a00paTOPHBIX 3aHATHH K OO0IIEeMy KOJIWYECTBY 4YacOB COOTBETCTBYET Y4YeOHOMY IUIaHY
Hampasnennss moaroroBku 09.03.03 — IlpuxmagHas wHOpMaTHKa B HSKOHOMHKE, MPOQPHIIH
"IIpuknagnas nHpopMaTHKa B SJKOHOMHKE".

[Ipuctynas kK M3y4eHUIO TUCIMIUIMHBI, OOy4aromiemycss HeOOXOIHWMO O3HAKOMHTHCS C
TEMAaTUYECKUM IUIAHOM 3aHATHH, CIHCKOM PEKOMEHJOBAaHHOH yueOHOW smtepaTypsl. Criemyer
VSICHUTD IOCJIEIOBATEILHOCTD BHITIOJHEHHS UHIUBUIYaTbHBIX YUeOHBIX 3aJaHUl, 3aHECTU B CBOIO
pabouyro TeTpaas TEMbI M CPOKH MTPOBEACHUS 1a00paTOPHBIX pabOT. YPOBEHB U TIIyOMHA YCBOCHHS
JTUCIUIUIMHBL 3aBUCAT OT AaKTUBHOM U CHUCTEMAaTH4YecKOol pabOThl Ha JEKUUAX, H3yYCHHS
PEKOMEHI0BaHHOH JINTEPATYPhI, BHITIOIHEHUS JTA0OPATOPHBIX paboT.

OOyuaromuiics 75 MOJIHOTO OCBOCHHUS MaTepHalia JOJDKEH HE MPOMyCKaTh 3aHSATUS U
aKTHBHO y4acTBOBaTh B yueOHOM mporiecce. JIeKIuu BKIIIOUAIOT BCE TEMbl U OCHOBHBIE BOIIPOCHI
¢busuku. g MakcumanbHOM 3((HEKTUBHOCTH M3y4eHHUS] HEOOXOAMMO MOCTOSHHO BECTH KOHCIEKT
JIEKIMH, 3HaTh PEKOMEHIyEMYIO IpernojaBaTesieM JIUTepaTypy, MO3BOJISIOUIYIO JOMOJIHUTD 3HAHUS
U JIy4IlIe TIOATOTOBUTHCS K TAOOPATOPHBIM 3aHATHUSIM.

B cooTBeTcTBHYU ¢ y4eOHBIM IUTAHOM Ha KaX/1YI0 TEMY BbIAECIEHO HEOOX0AUMOE KOJIINYECTBO
4acoB J1a0OpAaTOPHBIX 3aHSATUH, KOTOpPHIE TMPOBOJATCS B COOTBETCTBMM C BOIPOCAMH,
PEKOMEH/I0BaHHBIMM K M3YUYEHHIO 1O ONpeleleHHbIM TemaMm. OOydaromuecs JO0IKHBI PETYIsSpHO
TOTOBUTKCS K TaOOPATOPHBIM 3aHATUAM. [Ipy MOArOTOBKE K 3aHATHIM CIEAYyeT PYKOBOACTBOBATHCS
KOHCIIEKTOM JIEKIIMMI M PEKOMEHJOBAaHHOM JMTEepaTypoil. TeMaTWdecKuil IUIaH JUCLUIUIMHBL,
yueOHO-METOIMYECKUE MaTEepHalIbl, a TAKXKE CIIMCOK PEKOMEHJIOBAHHOM JIUTEepaTyphl MPUBEICHBI B
paboueii mporpamme

Memoouueckue pexomenoayuu npu padome HAO KOHCHEKMOM 80 8peMs NPOGEOeHUsA
JeKyuu.

B mporecce NEKIMOHHBIX 3aHATHH 1ieiecoo0pa3HO KOHCIEKTHPOBATh YUEOHBIN MaTepual.
Jnst 9TOrOo WCHONB3YIOTCA OOIMMEe W YTBEPAUBINHMECS B TMPAKTHKE TpaBUiIa, U IPHUEMBI
KOHCIIEKTUPOBAHUS JICKIUH:

KoncnektupoBanue JneKIUMiA BENETCS B CHEUHUAIBHO OTBEICHHOW I ATOTO TETpau,
KaQK/JIbIH JINCT KOTOPOU JOMKEH UMETh 0JIs, Ha KOTOPBIX JEJIal0TCsl TOMETKU U3 PEKOMEH0BAHHOU
JUTEpaTyphl, JOMOJHSIONIME MaTepuaja NPOCIYIIAHHON JIeKIHH, a TakXe IOoJYepKHUBaroIIne
0CcO0YI0 B&KHOCTh T€X MU UHBIX TEOPETUUECKUX MOJIOKESHUH.

[lenecooOpa3Ho 3amuchiBaTh TEMY U IUIaH JIEKIMM, PEKOMEHIYEMYIO JIUTEPATypy K TEME.
3anucu pas3fenoB JIEKIMU JOJDKHBI MMETh 3aroJIOBKH, IOJA3arojOBKH, KpacHble CTpoku. [l
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BBIJICJIICHUST PA3JIEIOB, BBIBOAOB, OINpENEIeHUI, OCHOBHBIX HAECH MOYKHO HCIIOJIB30BATh LBETHBIC
KapaHJany 1 GJIoMacTepsbl.

Ha3BanHble B JIEKIIMM CCHUIKM HAa TEPBOMCTOYHHKH HAJIO0 MOMETUTH Ha TOJIAX, YTOOBI MPH
CaMOCTOSITeNIbHOM padoTe HalTH M BOHCaTh MX. B KOHCHEKTE JOCIOBHO 3alMCHIBAIOTCS
ONpe/e/eHUsl TMOHATUM, KaTeropuil M 3aKOHOB. OCTaJbHOE [OJKHO OBITh 3allUCAaHO CBOMMU
CJIOBaMH.

Kaxnomy cryneHTy He0OXOJMMO BBIPaOOTaTh M MCHOJIB30BATH JOIMYCTHMbIE COKpAIEHHUS
HauboJsIee pacIpOCTPAaHEHHBIX TEPMUHOB U MOHSITHA.

Memoouueckue pekomenoayuu no nO020mMoeKe K 1a00pamopHvim padomam

JlaGoparopHble paboThl — COCTaBHAs YacTh y4E€OHOIO Mpollecca, IpynmnoBas GopmMa 3aHsITHIA
Opy aKTUBHOM ydacTUU cTyneHToB. JlaboparopHble paOOTBhl CIOCOOCTBYIOT YIIyOJI€HHOMY
U3Yy4EHHUIO HauboJee CIOKHBIX MPOOJIEM HAYKH M CIIY)KaT OCHOBHOH (pOpMOIi 1Mo/IBEZICHNS UTOTOB
CaMOCTOSTENIbHON paboThl oOyvaromuxcs. Llenpio mabopaTopHbIX pabOT SABISETCS yriayOleHUE W
3aKpeIUIeHUE Ha MPAKTHUKE TEOPETHUECKUX 3HAHHMA, MOIYYEHHBIX 00YYalOUIMMHCS Ha JCKIHIX U B
MIPOLIECCE CaMOCTOSITENILHOTO M3Y4YEeHHsI y4eOHOr0 MaTepHana, a, CieloBaTeNbHO, (GopMHUpOBaHHE Y
HUX OIpEJICIIEHHBIX YMEHUH 1 HAaBBIKOB.

B xoze moaroroBku K 1abopaTopHbBIM paboTaM HEOOXOAWMO MPOYUTATH KOHCIEKT JICKIIHUMA
[0 TEME, H3Y4YUTh OCHOBHYIO JIUTEPATypy, O3HAKOMHUTBCS C JIONOJHUTEIbHOM JIUTEpaTypoH,
BBIMIOJHUTh MOATOTOBUTENbHYIO paboTy. Ilpu 3TOoM ydecTh pekOMEHAAlMU MpernofaBaTens u
TpeOOBaHUS MPOrPaAMMBbI.

XKenarenpbHo mpHU MOATOTOBKE K J1a0OpaTOPHBIM paboTaM IO JUCIUILUIMHE OJHOBPEMEHHO
MCII0JIb30BaTh HECKOJIBKO UCTOYHUKOB, PACKPBIBAIOIINX 33/1aHHBIE BOIIPOCHI.

Ha nabGoparopubix pabotax oOydarommecs ydyaTcsi TpaMOTHO H3jaraTb MPOOJIEMBI,
CBOOOJHO BBICKA3bIBATh CBOM MBICIH U CYXJIEHHS, pacCCMATPUBAIOT CUTYallUH, CIIOCOOCTBYIOILIME
pa3BUTHIO MTPO(decCHOHATBHON KOMITIETEHTHOCTH.

Crnemyer UMeTh B BUJY, YTO MOJATOTOBKA K MPAKTUYECKOMY 3aHATHUIO 3aBUCHT OT (POPMBI, U
MecTa IpOBEIEeHNs], KOHKPETHBIX 33/IaHUil U MOPYYEHUH. DTO MOXKET OBITh JIaboparopHas paboTa,
KOJUIOKBUYM H JIp.

Memoouueckue pekomeHOayUU NO OP2AHUAUUU CAMOCMOAMENbHOU Padomul

CamocTosTenbHast paboTa OCyIIeCTBISETCs MPU BceX (hopmax oOydeHUs:: OUHOM U 3a04HOM.

CamocrosiTennbHasi paboTa O0OYyYarOmMXCS - CHOCOO aKTHUBHOTO, II€JICHANPaBICHHOTO
nproOpeTeHNs CTyJJICHTOM HOBBIX JUISl HETO 3HAHUN U yMEHUH 6e3 HEermoCpeCTBEHHOIO Y4acTHs B
ATOM Ipoliecca npenojaBareneil. [loBbleHne poau caMoCTOATENbHON pabOThl 00yUarOIUXCsl TPU
NPOBE/ICHUH Pa3IMYHBIX BUJOB yUEOHBIX 3aHATUN MpEAINoaraer:

—  ONTHMH3ALIMIO METOJ0B O0yUYeHUs], BHEAPEHUE B YU€OHBIN MpOIecC HOBBIX TEXHOJIOTUMN
00y4yeHHMsl, MOBBIIIAIONIUX MTPOU3BOAUTEIBHOCTD TPYy/a MpenoiaBaTess, akTUBHOE HCIOIb30BaHUE
MH(OPMALIMOHHBIX TEXHOJIOTUM, MO3BOJIAIOMIMX OOydarmeMycss B YAOOHOE JUIsi HEro Bpems
OCBanBaTh Y4eOHBIN MaTepHa;

—  IIMPOKOE BHEAPEHHE KOMIIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

—  COBEpIICHCTBOBAaHME METOJIMKH MPOBEACHUS 1a00paTOPHBIX pabOT, MOCKOIbKY UMEHHO
3TOT BHJ Y4eOHOH padoThl B NEPBYIO OYepelb TOTOBUT OOYYAIOIIMXCS K CaMOCTOSITEIbHOMY
BBITOJIHEHUIO MTPO(ECCHOHANIBHBIX 3a/1a4;

CamocrosiTenbHast pa0oTa MHPUBOJUT CTYJEHTAa K IIOJYYEHHIO HOBOTO 3HAaHUA,
YIOPSIOYCHHIO U YIITYOJICHUIO UMEIOIIUXCS 3HaHUHM, (OPMUPOBAHHIO Y HETO MPOQecCHOHaTbHbBIX
HaBBIKOB U yMeHUM. CamocTosTeTbHast paboTa BBITIOIHSET Pl () YHKITHA:

—  pa3BUBAIOIIYIO;

—  “H(OPMAIIMOHHO-00YyYaIOIIYI0;

—  OPUEHTHPYIOIIYIO U CTUMYJIHPYIOIYIO;

—  BOCHHTHIBAIOIYIO;

—  HCCIIEA0BATEIbCKYIO.

B pamkax kypca BBIOJHSIOTCS CIEAYIOLINE BUIbI CAMOCTOATEIbHONU pabOThI:

1. TIpopabotka yueOHOro MaTepuala o KOHCIIEKTaM M yueOHOI JuTeparype;
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2. BrinonHeHue pa3HOYpPOBHEBBIX 3a7a4 U 3aaHUI;

3. PaGota ¢ TecramMu 1 BOIIpOCaMH JIJisi CAMOTIPOBEPKH;

4. BBbINOJTHEHUE UTOTOBOM KOHTPOJIHHON PaOOTEHI.

CryneHTaM peKOMEHIyeTCs C CaMOro Hadalla OCBOGHHs Kypca paboTaTh C JUTEpaTypoil u
npeiaraeMbIMA 33JaHUSIME B ()OpME TMOATOTOBKH K OYEPEIHOMY ayIUTOPHOMY 3aHsTHIO. [Ipu
9TOM aKTYalH3UPYIOTCS HMMEIOIIMEcs 3HAaHMs, a TakkKe co3fgaeTcs 0a3a Al YCBOGHHUS HOBOTO
MaTtepuaa, BO3SHUKAIOT BOMPOCKI, OTBETHI HA KOTOPBIE CTYACHT MOJy4aeT B ayAUTOPHUHU.

Heo0xonuMo OTMETHTh, YTO HEKOTOPBIE 3a/laHusl Ui CAMOCTOSTEIbHON padOThl IO KypCy
UMEIOT onpeaeneHHyo crneunduky. I[Ipum ocBoeHMH Kypca CTYIEHT MOXET II0JIb30BATHCS
OubnuoTekol By3a, KOTOpas B TIOJHOW Mepe oOecreueHa COOTBETCTBYIOIIEH JHMTEpaTypou.
3HAUYUTENIbHYIO TOMOIIb B MOJTOTOBKE K OYEPEIHOMY 3aHITHIO MOXKET OKa3aThb MMEIOIIMICS B
yueOHO-METOIMYECKOM KOMIUIEKCE KpPaTKUK KOHCIEKT JieKiuid. OH jk€ MOXET MCIOJB30BaThCs U
JUIS 3aKpEIJICHUsI MOJIyYeHHOTO B ayAuTOpuu Mmarepuana. CamocrosrenbHas paboTa CTyIEHTOB
IpelycCMOTpeHa Y4YeOHbIM IUTAHOM M BBIIOJHAETCA B 00sA3aTeNbHOM TOpsAKe. 3alaHus
MPEAJIOKEHBI IO KaX0M M3y4aeMOi TeEME U MOTYT FOTOBUTHCS MHJIUBUAYAIbHO WM B rpyme. [lo
HEOOXOUMOCTH CTYJEHT MOXET 0Opamiarhcs 3a KOHCYJIbTallMel K MpernoiaBarento. Brinonnenue
3a/laHuil KOHTPOJIMPYETCS U OLIEHUBAETCSI IPEII01aBATEIIEM.

Jlis  ycreurHoro CaMOCTOSITENIBHOTO HM3y4YeHHUsl MaTepualia CeroAHs HCIOJb3YIOTCS
pa3IUYHBIE CPEICTBAa OOYYCHHS, CPeIu KOTOPHIX 0C000€ MECTO 3aHUMAIOT HH(OpPMAIMOHHBIC
TEXHOJIOTMH PA3HOTO YPOBHS U HANPABIEHHOCTHU: AJIEKTPOHHbIE YYEOHUKHU U KYpChl JIEKLIUN, O6a3bl
TECTOBBIX 33JIaHUN M 3a/1a4. DJIEKTPOHHBIN YYECOHHK MPECTABISET COOOM MpOrpaMMHOE CPEICTBO,
MO3BOJIAIOIIEE  MPEACTaBUTH AN M3Y4YCHHs] TCOPETHUECKUH  MaTepuall, OpraHu3oBaTh
anpoOHpOBaHUE, TPEHAX U CaMOCTOSATEIbHYIO TBOPYECKYIO pabOTy, IMOMOTarolee CTyJIEeHTaM u
MPErnoAaBaTeNio OLEHUTh YPOBEHb 3HAHHM B ONpPENEICHHON TeMaTHKe, a TakkKe cojaeprKaliee
HEOOXOMMYIO CIPAaBOYHYIO WH(POPMALNIO. DJICKTPOHHBIA YIEOHUK MOXXET HHTETPUPOBATh B ceOe
BO3MOXXHOCTH DPAa3JIMYHBIX MEAarorM4ecKuX MPOTPAMMHBIX CPEACTB: OOYYAIOIIUX MPOrpaMM,
CIIPaBOYHHMKOB, YUEOHBIX 0a3 JaHHBIX, TPEHAXKEPOB, KOHTPOJIUPYIOIIHUX MTPOTPaAMM.

Jlig ycrienmrHOW OpraHu3allMd CaMOCTOSITETbHOM pPa0OThl BCE aKTUBHEE MPUMEHSIOTCS
pasHooOpa3Hbie 00pa3oBaTEeNIbHBIE PECypChl B CeTH VIHTEpHET: CHCTEMBl TECTHPOBAaHUS IO
pa3IMYHBIM 00JIACTSIM, BUPTYalbHbIC JIEKIIUU, JIAOOPATOPHUH, IIPU 3TOM IOJIH30BATENIO JOCTATOYHO
MMETh KOMIBIOTEp U MOAKIIOUeHUEe K MHTepHeTy A Toro, 4ToObI CBA3ATHCS C MPENo/IaBaTeseM,
pemarb BBIYMCIUTENbHBIE 33ayd M MOJy4yaTh 3HaHMs. Mcmonb30BaHHME ceTel yCHIIMBAeT POJib
CaMOCTOSITEIbHOW pabOTHI CTYIEHTAa U TMO3BOJISIET KapJAHMHAIBHBIM O0pa3oM H3MEHHUTHh METOJIUKY
MIPEno/IaBaHMusl.

CTyZneHT MOXET IoJIydyaTh BCE 3a/laHUs U METOJNYECKUE YKa3aHHs Yepe3 CepBep, YTO JaeT
€My BO3MOXKHOCTh TPUBECTH B COOTBETCTBHE JIMYHBIE BO3MOXHOCTH C HEOOXOIUMBIMH IS
BBITIOJIHEHHS paboT Tpyno3arpatamu. CTyIeHT UMEET BO3MOXXHOCTh BBINOJHATH PaboOTy JoMa WIn
B ayautopuu. bomnbioe BocmuTatensHOe M 00pa3oBaTeNbHOE 3HAYEHHE B CaAMOCTOSTEIILHOM
y4eOHOM TpyJe CTYJIeHTa MMEET CaMOKOHTPOJib. CaMOKOHTPOIb BO30YXIAeT W TMOJICPKUBACT
BHUMaHHWE U MHTEpEC, IMOBBHIMIAET AKTUBHOCTh MNAMSATH M MBIIUICHUS, TO3BOJSET CTYACHTY
CBOEBPEMEHHO OOHApPYXUTh W YCTPAHHUTH JOIMYIICHHbIE OMIMOKH M HEAOCTATKH, OOBEKTHBHO
ONpPENIETUTh YPOBEHb CBOMX 3HAaHUM, MNPAKTUYECKUX YMeHHUU. Camoe IOCTymHOE U MPOCTOE
CPEICTBO CAMOKOHTPOJISI C MPUMEHEHHEM MH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUM - 3TO
pSA TEeCTOB «on-line», KOTOpbIE MO3BOJISIOT B PEXHMME PEATbHOTO BPEMEHH OIpPENeIUTh CBOU
YPOBEHb BIJIaJICHUS MIPEAMETHBIM MaTEPHAIIOM, BBIIBUTH CBOW OIMMOKU U TMOJYYUTh PEKOMEHIAITNU
10 CaMOCOBEPIIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome ¢ 1umepamypoii

Bcro nuTepaTypy MOXKHO pa3fenuTh Ha YU4eOHHKH M yueOHbIe MOcoOus, OpUTHHAJIbHBIC
Hay4HbIE MOHOTpaprUeCKre NCTOUYHUKH, HAyYHbIE MyOJIMKAIUKA B TIEpUOANYEcKoi medaTu. U3 Hux
MO>KHO BBIIETTUTH JUTEPATypPy OCHOBHYIO (PEKOMEHIYyeMYI0), AOMOJHUTENbHYIO H JIUTEPATYPY IS
yrayOJIeHHOT0 U3Y4YEHHUS JUCIUILTUHBL.
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W3yueHne TUCHMILIMHBI CIEAYyeT HaUYMHATh C Y4eOHUKA, ITOCKOJIBKY YUeOHHK — 3TO KHUTA, B
KOTOPOM M3JI0KEHBI OCHOBBI HAayYHBIX 3HAaHMW 110 ONPENEICHHOMY NPEIMETY B COOTBETCTBHU C
LEJSIMU U 3aJ1a4aMH 00Y4EeHHUsI, yCTaHOBJIEHHBIMU IPOTPaMMOM.

IIpu pabGote c nuTepaTypoil HEOOXOAMMO YYMUTBHIBATH, YTO HMEIOTCA pa3IMYHbIC BUIbI
YTEHHUS, U KaX/bII U3 HUX UCIOJIb3YETCS Ha ONPEEIICHHBIX 3Talax OCBOEHUS MaTepuaa.

IIpedsapumenvroe YTEHUE HAIPABICHO Ha BBIABICHHE B TEKCTE HE3HAKOMBIX TEPMUHOB U
IIOMCK MX 3HA4YEHMsI B CIIPAaBOYHOM JIuTeparype. B yacTHOCTH, pu YTEHUM YKa3aHHOW JIMTEPATYPbI
HE00X0AUMO MOJIPOOHENIINM 00pa30M aHAIU3UPOBAThH OHATHSL.

Ck603HO€e umenue TIpEANOaraeT MpOYTEHHWE MaTepuaia OoT Hayaia 10 KoHua. CKBO3HOE
YTEHUE JINTEPaTypbl U3 MPHUBEIEHHOIO CIMCKa JaeT BO3MOXKHOCTh CTYIEHTY C(OPMHUPOBATH CBOJ
OCHOBHBIX MOHATUH U3 U3y4aeMOW 00JIaCTH U CBOOOTHO BIAJETh UMHU.

Buvibopounoe — Ha000poOT, UMEET LENIBI0 MOUCK U 0TOOp Marepuana. B pamkax AaHHOro
Kypca BBIOOPOYHOE YTEHHUE, KaK CIOCO0 OCBOCHHUS COACP)KAaHHUS Kypca, JOJDKHO HCIOIb30BATHCS
IIPY ITOATOTOBKE K MPAKTUYECKUM 3aHATUSAM 10 COOTBETCTBYIOIIUM Pa3zecilaM.

Ananumuueckoe umenue — 3TO KPUTHUECKHH pazbop TEKCTa C TOCIEAYIOMIMM €ro
KOHCIeKTUpoBaHHeM. OCBOEHHE YKa3aHHBIX IMOHATUH OyneT Hambosnee 3(P(PEKTUBHBIM B TOM
cllydae, ecii TIpY YTEHUH TEKCTOB CTYIEHT OyJeT 3aJaBaTh K 3TUM TEKCTaM BONPOCHL. YacTh w3
3THX BolpocoB chopmynupoBana B POC B nepeuHe BOIPOCOB i codecenoBanus. [lepeuenp 3Tux
BOIIPOCOB OIPAaHUYEH, IO3TOMY Ba)XHO HE TOJIBKO COJAEpPKAHME BOIPOCOB, HO CaM IPHUHLHII
OCBOEHUS JINTEPATYPBI C IIOMOILBIO BOIIPOCOB K TEKCTaM.

Lenbto usyuarowezo ureHus sBIsAETCS TNIyOOKOE M BCECTOPOHHEE IOHMMaHUE y4eOHOMU
uHpopmauuu. EcTh HECKOJIBKO MPUEMOB M3yJarOIero YTeHUs:

1. UreHne mo ajaroputMmy ImpeanonaraeT pazOueHue MHQOpMalMu Ha OJIOKU: HA3BAHUE;
aBTOp; MCTOYHHUK; OCHOBHas MJes TEeKCTa; (PAKTUYECKH Marepuai; aHalu3 TeKCcTa IyTeM
COIOCTABJICHUS UMEIOLUXCSI TOUEK 3PEHHUS 10 pacCMaTpUBaEMbIM BOIIPOCAaM; HOBU3HA.

2. Ilpuem nocTaHOBKY BOIIPOCOB K TEKCTY UMEET CJIECIYIOIIUN alIrOpPUTM:

—  MEIJICHHO IIPOYMUTATh TEKCT, CTAPAsCh MOHATH CMBICI U3JI0KEHHOTO;
—  BBIJIEJIUTH KJIIOUEBBIE CIIOBA B TEKCTE;
—  IIOCTapaThCs MOHATh OCHOBHBIE MJIEH, TOATEKCT U OOIIUI 3aMbICelT aBTOPA.

3. Ilpuem Te3upoBaHMs 3aKIrO4aeTcsi B (OPMYIMPOBAHUU TE3UCOB B BHUJE IOJOXKEHUH,
YTBEPKJICHH, BBIBOJIOB.

K »ToMy MOXHO 100aBUTh W UHBIE TpPHEMbl: TpHeM pedepupoBaHus, NpUEM
KOMMEHTHPOBAHUS.

BaxHoll cocraBisromeif J000ro COJMAHOTO HAyYHOTO M3JaHUS SIBISIETCS  CIIHMCOK
JUTEpaTypbl, Ha KOTOPYIO cchUlaeTcsi aBTOp. lIpM BO3HHMKHOBEHHMH HHTEpeca K KaKOM-TO
o0cyx1aeMoii B TEKCTe MpoliieMe BCerja ecTh BO3MOXKHOCTh OOpaTUTHCS K CIIUCKY OTHOCSIIEHCS K
Hel juTeparypbl. B aToM cimydae Bes mpobiieMa kak Obl pa30MBaeTCs Ha COCTABIISIONINE YACTH,
KaKIasi U3 KOTOPBIX MOXKET U3y4aThCsl OTIENBbHO OT ApYrux. [Ipm 3TOM BakHO HE TepsATh U3 BUJA
00N KOHTEKCT M HE MOTPY’KaThCsS YPE3MEPHO B JETAIM, IOTOMY YTO TaKUM OOpa3oM MOXKHO He
YBUJETH [NIABHOTO.

[TonroroBka K 3adeTy JODKHA IPOBOJUTHCS HAa OCHOBE JIEKIIMOHHOIO Marepuana,
MaTepHuaja MPaKTUYeCKUX 3aHATUH ¢ 00s3aTelbHBIM OOpaIlleHHEeM K OCHOBHBIM Y4eOHHKaM IO
Kypcy. DTO MO3BOJHUT UCKIIIOUUThH OLIMOKU B MOHMMAaHUU MaTepuasa, 0OJIErYuT €ro OCMBICIICHUE,
IIPOKOMMEHTHUPYET MaTepHall MHOTOUNCICHHBIMU IIPUMEPAMH.

Memoouueckue pekomenoayuu 011 ROO20MOEKU K 3a4emy:

3ayer Bo II-M cemectpe sBisercss (HOpMOI HMTOTOBOIO KOHTpPOJIS 3HAHUH W yMEHUH
0o0y4aromuxcs 1Mo JAaHHOM NUCHUIUIMHE, MOJYYeHHBIX Ha JIEKIUSAX, MPAKTHUECKUX 3aHATHSIX U B
npolecce caMoCTOSTEeIbHONH paboThl. OCHOBOM Uil ONpeneneHus OLEHKH CIYXXHUT YPOBEHb
YCBOEHHUS 00yJaroIUMUCS MaTepuaia, peaycCMOTPEHHOro JaHHOM pabouei mporpamMmmoit K 3auety
JIOITYCKAIOTCS CTYEHTHI, HaOpasmue 36 u 6osee 6aIOB MO0 UTOTaM TEKYLIETO M MPOMEKYTOUHOTO
koHTpoJisa. Ha 3adere ctyneHT MmoxeT HaOpath oT 1 10 25 GamnoB (HO He 6osee 61 Oanna).

B nmepuon mnoAaroroBku K 3ayery oOydarolqpecs BHOBb OOpamiaioTcss K y4eOHO-
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METOMYECKOMY MaTepUally U 3aKpeIIiOT IPOMEXKYTOUHbIE 3HAHUSL.

[ToaroroBka oOyuarolierocs K 3a4eTy BKIIOYAET TPU dTarna:

— camocTofATeNbHas padoTa B TEYEHUE CEMECTPa;

—  HEINOCPEACTBEHHAas NOArOTOBKA B JHU, IPEAIIECTBYIOLIUE 3a4€Ty [0 TEMaM Kypca;

— MOATOTOBKA K OTBETY Ha BOIIPOCHI K 3a4ETy.

[Ipn moaroroBke Kk 3adeTy OOydYaromMMcs IiejdecooOpa3HO HCIOJIBb30BaTh MaTepUabl
JEKIHHA, y4eOHO-METOAMYECKIE KOMIUIEKCHI, OCHOBHYIO M JIOTIOJIHUTEIBHYIO JINTEPATYPY.

Ha 3ader BhIHOCHTCS MaTepuan B o0ObeMe, MHPEeayCMOTPEHHOM pabouell mporpammon
y4eOHOI TUCIMITIIMHEI 32 CeMeCTp. 3a4eT MPOBOIUTCS B MMCBMEHHOM / yCTHOU (opme.

[Ipn mnpoBeneHun 3adera B MNUCBMEHHOW (ycTHOW) ¢dopme, BeaylmMil mpenojaBaTelb
cocraBisieT Owiersl K 3adery. DopMymuMpoBKa TEOPETHUECKMX 3aJaHUs COBIAJAET C
bopMyITUPOBKOIA MIepedHs] BOIPOCOB K 3a4eTy, JOBEICHHBIX 10 CBEJCHUS 00YJaroIIUXCsl HAKaHyHE
3aueTHOM ceccuu. ConepkaHHe BOIIPOCOB OJIHOTO OMJIETa OTHOCHTCA K Pa3jIMYHBIM paszzeiiaMm
POrPaMMBI ¢ TEM, YTOOBI 00JIee MTOJTHO OXBATUTH MaTepual yueOHOM JUCITUIUIUHEIL.

Ha nmoaroroBky oTBeTa Ha OMJIET HA YCTHOM 3a4eTe OTBOAUTCS 40 MUHYT.

[Ipu npoBeneHNM MMCBMEHHOTO 3a4eTa Ha pabOTy OTBOAUTHCS 60) MUHYT.

PesynbTar ycTHOTO (IMCEMEHHOT0) 3a4eTa BBIPKASTCS OLICHKOM 3a4eT / He3aueT:

8. MarepuajibHO-TeXHUYECKOE oDecredeHne TUCIUNINHBI

8.1. TpeGoBanusi kK MaTePUATbHO-TEXHUYECKOMY 00ecreydeHnIo

Jlia mpoBeneHus JNEKIMOHHBIX 3aHATUN C KOMITBIOTEPHOU MoAJep:kkoi (8 udacoB u3 16)
TpeOyeTcsl HalIW4he ayJUuTOpUU C TPOCKIMOHHBIM 00OpyIOBaHHWEM, TaKXKe NpU H3YyYCHUHU
muctuminiael  «MHDOpMallMOHHBIE TEXHOJOTUU B OJKOJOTHUUY» MPEANOJaraeTcsi HCHOJb30BaHUE
WHTEPAKTUBHOU TOCKH.

Bo BpeMs camocTosTeNbHONW pabOThl CTYAEHTHl HUCHOIB3YIOT KOMIIBIOTEPHBIE KIIACCHI
MHCTUTYTa UH(OPMATHKH, IIEKTPOHUKH U KOMITBIOTEPHBIX TEXHOJIOTHH, JIEKTPOHHBIE YUTATbHbIC
3asbl KBI'Y 1 momaiinue KoMIbrOTEpHI.

st mpoBeieHus1 J1aOOpaTOPHBIX ¢ KOMITBIOTEPHOU MOAJIEPKKOM (32 vaca) MCIOJIb3YHOTCS
KOMITbIOTEPHBIE KJIACCHI MHCTUTYTa HH(OPMATUKH, HJIEKTPOHUKU U KOMIBIOTEPHBIX TEXHOJIOTH.

[Ipu npoBeneHnM 3aHATUHI JIEKIIMOHHOTO TUIIA UCIIOJIb3YIOTCS:

JIMIIEH3MOHHOE NPOrpaMMHOe oOecrieyeHue:

— IIponyxtel Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) monnucka (Open Value Subscription);

— AwHTuUBUpycHOe mporpaMMHoe  obecrnedeHue — Kaspersky  Endpoint  Security
Crannmaptaseiii Russian Edition;

— AltLinux (Anst O6pazoBanue 8);

CBOOOJTHO PaCTIPOCTPAHSIEMBIEC TPOTPAMMBI:

— Academic MarthCAD License — maremMaTiueckoe IporpaMMHOe o0ecriedeHrue, KOTOpoe
MIO3BOJISIET BBITIOJTHATH, aHATM3UPOBATh BaKHEHININE HHKCHEPHBIE pacyeThl 1 OOMEHUBATHCS UMH,

—  WinZip s Windows — mporpamm Juist CKaTusl U pacliakoBKU (hailyios;

— Adobe Reader nns Windows — nporpamma juis urenust PDF ¢aiinos;

— Far Manager — KOHCONBHBIN (DalJIOBBI MEHEMKEp I OMEPAI[MOHHBIX CHCTEM
ceMmeiictBa Microsoft Windows;

— Academic MarthCAD License — MaTemMaTH4eCcKOe MPOrpaMMHOE 00eCIIedeHHE, KOTOPOe
MO3BOJISIET BBITTOJTHATH, aHATM3UPOBATh BaKHEHIIINE HHKCHEPHBIE pacdeThl 1 OOMEHUBATHCS UMH.

8.2. Oco0eHHOCTH peau3aluu JUCHUIIMHBI /151 HHBAJIWI0B H JIUI ¢ OTPAHUYEeHHbIMH
BO3MOKHOCTAAMHU 3}]0p0Bb$]
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JUnist CTYIEHTOB C OTPaHWYCHHBIMH BO3MOXKHOCTSIMHM 30POBBSI CO3JIaHBI CIEIHATbHBIC
YCIIOBHS JUIA MOJTydeHHs o0pa3oBaHus. B mensx NOCTYMHOCTH MOMydYeHHs BBICHIEr0 0Opa3oBaHHUS
no oOpa3oBaTeNbHBIM MPOrpaMMaM WHBAIMJAMH M JIUIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSIMU
370pOBbsI yHUBEPCUTETOM 00CCIICUNBACTCSL:

1. AnbrepHaruBHas Bepcust OQHUIHMAIBHOTO caiiTa B ceTH «HTepHeT» sl ClIabOBUASIINX;

2. JIns MTHBAJIHMIOB C HApYIICHUSMHU 3peHUs (CIaboBHIAIINE, CIICTIBIC):

— TPUCYTCTBHE aCCHCTEHTA, OKa3bIBAIOLIETO O0YYaromEeMycsi HEOOXOIUMYIO TTOMOIIIb,
nyOnupoBaHUE BCIyX CIIPaBOYHON MH(OpMALUU O PACIUCAHUU yYEOHBIX 3aHSATHIA;
HAJIMYUE CPE/ICTB ISl YCHICHUS! OCTATOYHOTO 3pEHHsI, OpaiJIeBCKOM KOMITBIOTEPHOM
TEXHHUKH, BUJICOYBEINUNTENCH, IPOrpaMM HEBH3YaJbHOTO JOCTYyNa K MH(OpManuy,
IPOrpaMM-CHHTE3aTOPOB PEYM M JPYTUX TEXHUYECKUX CPEICTB NpHUeMa-Tepeaadn
yueOHO wuH(poOpManMu B NOCTYMHBIX (opMax ajisl CTYICHTOB C HAapYyLICHUSMHU
3pEHHS;

—  3aJaHus JUIS BBIITOJHEHHS Ha 9K3aMEHE 3a4MTHIBAIOTCS aCCUCTEHTOM;

— IIMCbMEHHBIC 3aJaHMs BBINOJHAIOTCS Ha Oymare, HaIUKTOBBIBAIOTCS ACCHUCTEHTY
o0ydJaronmmces;

3. JIns WHBAaIMIOB W JIUI] C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI IO CIYXYy
(cmabocnplmaimuye, TIyxXue):

— Ha 3ayeTe/PK3aMeHEe  TPHUCYTCTBYET  ACCHCTEHT, OKAa3bIBAIOIIUN  CTYICHTY
HEOOXOAMMYIO TEXHHUYECKYIO MOMOIIb C YYE€TOM HHIMBHIYaJIbHBIX OCOOCHHOCTEH
(oH moMoraer 3aHATH paboyee MECTO, IMEPEABUIaThCS, MPOYUTATh U O(POPMHTH
3a7iaHue, B TOM YMCIIC 3alUChIBAs IO/ AUKTOBKY);

— 3aueT/3K3aMeH MPOBOAMTCS B MMCbMEHHOHN (Gopme;

4. Jlns WHBAIUMAOB M JIUI] C OTPAHWYCHHBIMH BO3MOXKHOCTSIMHU 3[0POBbS, HMMEIOIINX
HapyIIEHUsT OIMOPHO-ABUIAaTEILHOTO amiapara, CO3JaHbl MaTepUAIbHO-TEXHUYECKHE YCIIOBHS,
o0ecreunBaIie BO3MOXKHOCTh OECHpPENSITCTBEHHOIO JOCTyla OOy4aloIuuxcsi B y4yeOHbIE
NOMEUICHUS,, OOBEKTY IUTAaHUS, TyaJeTHbIE WM JApPYrHe IIOMEIIEHHsS YHUBEPCHTETa, a TaKkKe
npeOBIBaHMsI B YKa3aHHBIX TMOMEIICHHSIX (HATHMYHe PACHIMPEHHBIX JBEPHBIX MPOEMOB, MMOPYyYHEH U
JPYTUX MPUCTIOCOOTICHHUI).

— TMCHMEHHBIC 33JaHUs BBIOJNHSIOTCS HA KOMITBIOTEPE CO CHEIHaTN3UPOBAHHBIM
MPOrpaMMHBIM 00€CTIeYeHHEM WIIN HaTMKTOBBIBAIOTCSI ACCUCTEHTY

— TI0 KEJIaHUIO CTYJEHTA 3K3aMeH MPOBOJUTCA B YyCTHOU (opMme.

OOyyaromuecss U3 4Yuclia JIML C OrPaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBBSI 00€CIIEUEHBI
AIIEKTPOHHBIME 00pa30BaTENIbHBIMU pecypcaMu B (popMax, aganTHPOBAHHBIX K OTPAaHHYCHHSIM HX
3/I0POBBSL.
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9.JIucT nepeyTBep:KIeHUsI padoyeil MPOrpaMMbl JUCHUNIHHBI (MOIYJIA)
Pabouas nporpamma:

onobpena Ha 2018/2019 yueOnsrii rog. [Iporoxom No 3acemanus Kadeaphl

B pabouyto nporpamMmmy BHECEHBI CIIETYIONHE W3MEHECHUS:
1. B ugactu pazmena «Y4eOHO-MeTOAMIECKOE W HHPOPMAITHOHHOE 00ECTICUCHHUE JUCITUTUTHHED)

Pa3paboTunk nporpaMmeI
3aB.xadempoit

Ono6pena Ha 2019/2020 yuebHnsbrii ron. [Iporokon Ne 3aceqaHus Kaeapbl

B pabouyto nporpammy BHECEHBI CIEIYIOINE U3MECHEHUS:

1. B wuactu paznena «YueOHO-MeTOAMYECKOE U HH(POPMAIIMOHHOE 00eCTIeYeHNE TUCIUTLTUHEBI)

2. Buaactu YII B cBsi3u ¢ yrBepkaeHneM llopsiaka opraHu3anuy U OCymIeCTBICHUS 00pa30BaTeIbHOM
JISATEIILHOCTH TI0 00pa30BaTeIbHBIM MPOTrPaMMaM BBICIIETO 00pa30oBaHUs, IporpaMmmamM OakajiaBpuaTa,
nporpaMMam CrelnuanuTera, nporpammam maructpatypsl ([Ipukas Munobpuaayku Ne301 ot 05.04.2017 r.)

Pa3paboTunk nmporpaMMel
3aB.kadeapoii

Opnobpena Ha 2020/2021 yue6nsiii ro. [Iporoxon Ne_ 3acemanus xadenpsl
OT « » 20 1.

B paGouyto mporpamMmy BHECEHBI CIESIYIONIHE U3MEHEHHSL:
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Pacnpenesienune 6aJ1J10B TeKylero U pyoe;KHOro KOHTPOJIst

Ipuioxxkenue

Cymma 6a/110B

Nen/n Buj kourpoas Oomas cymma 1-s1 TOuKa 2-51 TOYKA 3-s1 TOUKa

1 ITocemenne 3aHATHI 10 10 GammoB 110 3 0. 110 30. 110 46.

2 Texymuii KOHTPOJIb: J0 30 GanioB 10 10 6. 10 10 6. 10 10 6.
Py0GesxHbIi KOHTPOJIb

3 (TecTrpoBaHue U 1o 30 6amioB mo 10 0. o 10 0. mo 10 0.

KOJJIOKBHYM)

4 Hroro cymma Tekyuero u

PyOEKHOTO KOHTPOJIS 1o 70 6amios 1o 236 10230 1024 0
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