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1. Leab u 3271244 TUCHUIJIMHBI

Lenbto uzyuenust qucuumiinibl «Dusnkay gaBigercs npeacTapieHne GU3ndeckon HayKu Kak
000011eHUSsT HAOTIOICHUH, TPAKTUYECKOTO OMBITA M IKCIepuMeHTa. Du3ndeckasi TCOpHUs BBIPAKACT
CBSA3M MEXIy (U3MYECKHMMH SIBICHUSMU W BeIMUYMHAMU B MaTemaruuyeckoil ¢opme. dusnka
SABJISICTCSI TOW JUCUHUIUTMHOM, KOTOpasi OKa3ajla pellarollee BIUSHUE Ha IMPOILECChl, CBA3AHHBIC C
COBPEMEHHON HAyYHO — TEXHHYECKOW peBotonneld. OCHOBHON Kypc (DM3UKH JTOJDKEH 00ECTICUHTh
OyayleMy HHXKEHEPY OCHOBY €ro TEOPETUIECKON MOATOTOBKU B Pa3IMYHBIX 00JacTsIX (hU3HUECKOM
HayKH, 00eCIeYHTh MOCIIEA0BATEIbHOE U LIETbHOE YCBOEGHUE Kypca (DU3HUKHU, UCIIONIB3YS AJIS 3TOr0
BCE BUBI yUCOHBIX 3aHATHIA.

1.1. TpeGoBanus K yPOBHIO OCBOCHHUS COJAEP:KAHUS JMCIUIIIHHBI

1. INonyyenue cryaeHTaMH HEOOXOAMMOM TEOPETUYECKOM MOATOTOBKU B 00JIACTH (DU3HKH,
MO3BOJISIOMIEH OyAyIIUM CHEHUATNCTaM OPUEHTHPOBATHCS B IMOTOKE HAYYHOH M TEXHHYECKOU
uHpopMauu M oOecrneyuBaomeil UM BO3MOXKHOCTb HCIIOJIB30BAaHUS HOBBIX (DPU3NYECKHUX
IPUHIIUIIOB B TEX 00JaCTSIX TEXHUKH, B KOTOPBIX OHU CHEUAIN3UPYIOTCSL.

2. YcBOeHHE OCHOBHBIX (PU3MUYECKUX SIBJICHUH M 3aKOHOB KJIACCHMUECKOW M COBPEMEHHOMU
¢u3uKN, METOA0B (PU3UIECKOTO MCCIIEAOBAHHMS, SBISIOMMXCS 0a30i NMpW JalbHEHIIEM HW3ydYeHUH
KOMIIBIOTEPHOM JIEKTPOHUKH.

3. ®opMUpPOBaHUE Y CTYAEHTOB JOTHYECKOI'O MBIIIJICHUS, IPABUILHOTO TIOHUMAaHUS TPaHMUIL
IPUMEHUMOCTH Pa3IMyYHbIX (GU3NUYECKUX MOHATHH, 3aKOHOB, TEOPUIl M1 YMEHUs OLIEHUBATh CTEIICHb
JIOCTOBEPHOCTH PE3YyJbTATOB, IOJYYECHHBIX C IOMOIIBI) 3KCIIEPUMEHTAIBHBIX U TEOPETUYECKHUX
METOJI0B MCCIIEOBAHUS.

4. O3HakOMJIEHHE CTYJEHTOB C COBPEMEHHOH Hay4yHOW amnmapaTypoil U BbIpaOOTKa
HAYaJbHBIX HABBIKOB IPOBEACHMS JKCIEPUMEHTAJIBHBIX HAayYHBIX MCCIECIOBAHUN DPAa3IMYHBIX
(bu3HYECKUX SIBICHUN U OLEHKU NOTPELIHOCTEH U3MEPEHUI.

1.2. IIpuoputeramm Kypca sABJISIIOTCH:

- U3y4eHHe OCHOBHBIX (PM3NYECKUX SBJICHUH; OBIaJleHHe (QyHJaMEHTAIbHBIMU MOHATHIMH,
3aKOHAMM M TEOPHUSIMHU KJIACCMUECKONW M COBPEMEHHOW (PM3MKH, a TaKKe MEeToJamMH (PU3HUEeCKOro
WCCIIEJOBAHMSI,

- OBJIaJIEHUE MTPUEMaMH U METOJIaMU PEUIeHHs] KOHKPETHBIX 3a/lad U3 Pa3InyHbIX 00jacTe
bu3uKy;

- O3HAaKOMJICHHE C COBpPEMEHHOW Hay4yHOM ammaparypod, (opMHpOBaHHE HaBBIKOB
OpoBeleHUsT  (PU3MYECKOr0 HKCIEPUMEHTa, YMEHHUS BBIIEIUTh KOHKPETHOE (U3NYECKOe
coJiep’KaHue B PUKIIAJHBIX 3a7adax OyayiieH AesiTeIbHOCTH.

2. Mecro aucuumiunbl B crpykrype OITIOII BO

2.1. Yuebnas muciuminHa «Pu3uka» B coorBeTcTBUU ¢ DesepanbHbIM ['ocyapcTBEHHBIM
o0pa3oBaTeNbHBIM  CTAHAAPTOM  BBICIIETO  NPO(PECCHOHATBHOTO  00pa3oBaHUs  SBISETCS
denepaabHBIM KOMIIOHEHTOM 0a30BOW YacTH B IIUKJIE MAaTEeMAaTHYECKUX M €CTECTBEHHOHAYYHBIX
JUCLUIUIMH ¥ 00s13aTeIbHOM JUTs M3y4eHUs CTyIeHTaMu | Kypca o4HO#M (popMbI 00yUeHusI.

2.2. Marematuka SBISIETCS OCHOBHOM JUCHUIUTMHOW IS W3YYCHUS JUCHIUTUIMHBI
«Duzukay. g uzydeHus: TUCHMIUIMHBL «DU3HKa» CTYACHT JOJDKEH 3HaTh (PU3MKYy B mpezaenax
IPOTPaMMBI CPETHEH IIKOIBI M MaTeMAaTHKY B TMpeesiaX MpOorpaMMbl CPETHEH MIKOJBI U MEPBOTO
CEeMEeCTpa, a TAKXKe UMETh HaBBIKM CAMOCTOSITEIbHON pabOThI. SI3bIK PU3HKH — 3TO MaTeMaTUYECKUIA
SI3BIK, 00ECTICUNBAIONIMN MMPOCTOTY M KOMITAKTHOCTh OMHUCAHUs, HEOOXOAMMYIO ISl MPAaBHILHOTO
U3JI0KEeHUsT PU3NYECKUX 3aKOHOB U UX CIIEJCTBUH.

2.3. OcBoenune AucUMILTUHBI «PU3HKa» JOHKHO MPEIIIECTBOBATh U3YUYEHUIO MPOPUIbHBIX
JUCLUTUIMH.



3. TpeOoBaHusl K pe3yJbTaTaM OCBOEHHS COJXEPKAHUA TUCHUTIIUHbBI

3.1. BpInyCcKHHK [0/UKeH 00J1aJaTh CJIeAyIuMi  001enpodeccHoHaIbLHbIMHI
komnerenuusimMu (OIIK):

- CnocobeH MNPUMEHSITh €CTeCTBEHHOHAYYHbIE M OOILEWHKEHEPHBbIE 3HAHUSA, METOJIbI
MaTE€MaTU4YeCKOro aHajiu3a M MOJICTUPOBAHUS, TEOPETUYECKOIO U  OSKCIEPUMEHTAIBHOTO
uccienoBanus B mpodeccuonanbaoi aestenbHocTH (OIIK-1).

3.2. B pe3yabTaTre 0CBOCHMS AUCHMILINHBI CTYJACHT /10JIKeH
3HATh:

- OCHOBHbIE IIOHATHUS, 3aKOHBI M MOJEIM MEXAaHUKH, MOJEKYISIpHOH (u3uku u
TEPMOJIMHAMHKH, JIEKTPHUECTBA U MarHETU3Ma, ONTUKHU, KOJICOaHUI 1 BOJH, KBAHTOBOW (DM3UKU U
UX MaTeMaTHYeCKOE BBIPAKEHUE; TPaHULBl HUX MPUMEHUMOCTH, HIPUMEHEHHE 3aKOHOB B
IIPAKTUYECKUX IPUITIOKEHUSX;

- (pyHnameHTanbHbIE (PU3HUECKUE OMBITH U UX POJIb B PA3BUTHH HAYKH;

- METO/1bl SKCIIEPUMEHTAIIBHOTO U TEOPETUYECKOTO UCCIIEI0BAaHUS B (PUBHKE;

- IOHUMATh CYIIHOCTh (PU3NYECKUX SIBIICHUIA;

- OLICHMBAaTh YMCJICHHBIC MOPSIAKU BEIMYMH, XAPAKTEPHBIX Ui Pa3IMYHbIX pPa3/eJioB
busuKy;

- OCHOBHBIE (DM3MUYECKHE BEIWYMHBI U (PU3HUECKHE KOHCTAHTHI, UX OIpPENEICHUE, CMBICI,
CHOoCOOBI U €IUHHIIBI UX U3MEPEHHUS;

- BKJAJ POCCUMCKUX WU 3apyOE€KHBIX YUYEHBIX, OKAa3aBIIMX HauOOJIbLIEe BIUSHUE Ha
pa3BUTHE (PUBUKHU;

yMeThb:

- NpaBWJIbHO MOHUMATh U OOBACHATH (PU3UYECKHE 3aKOHBI SIBICHUS U CBOWCTBa Tell,
OTJIMYATh FUIOTE3bI OT HAYYHBIX TEOPUIL;

- TOJIb30BaThCsl OCHOBHBIMM (PM3UYECKUMHU NPUOOpaMH, CTaBUTh U peliaTh MpoCTeHIne
AKCIIEpUMEHTAaJIbHBIE 33a]]a4ul, 00padaThIBaTh, aHAIM3UPOBAThH OLIEHUBATH MTOJIyYE€HHBIE PE3YJIbTAThI;

- BUJCTh (PU3HYECKOE SIBIIEHUE C PA3HBIX TOUEK 3pEHMS;

- MBICJIUTh TBOPYECKU U CAMOCTOSTEIIBHO;

- IPOSIBIIATH OCBEIOMJIEHHOCTDh B BOIIPOCAX, CBS3aHHBIX C NCTOPUEN BAKHEHIINX OTKPBITUN
B (pU3HKE;

- IIOJIb30BAThCS IPU PabOTE CIIPABOYHOM U yuyeOHOM IUTepaTypou;

- IPUMEHSATH MOJyYEHHbIE 3HaHUS 10 (pU3MKe 1711 00BCHEHUS pa3HOOOPa3HbIX PU3NYECKUX
SIBJICHUH U CBOMCTB BELIECTB, IPAKTUYECKOT0 UCIOIb30BAHNS (PU3NUECKUX 3HAHUM;

- OLIEHUBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU HH(pOpManuy;

- HCHOJb30BaTh NPUOOpETEHHBbIE 3HAHMUA W YMEHMS I pEIICHUs NPaKTHUYECKuX 3ajad
MOBCE/IHEBHOM >KM3HH, oOecriedeHusi 0e30MacHOCTH COOCTBEHHOM JKHU3HM, MPUPOJONONIb30BaHUS U
OXpaHbl OKPY>KAIOILEN CPEbl;

HMeThb NpeAcTABJIeHHE:

-0 BCEJIEHHOH B 11€JIOM KaK (pU3NYECKOM 0OBEKTE U €€ IBOJIIOLINY;

-0 ¢yH/ITaMEHTAJIbHOM €IMHCTBE €CTECTBEHHBIX HAayK, HE3aBEPIIEHHOCTU €CTECTBO3HAHUS U
BO3MO>KHOCTH €T0 JAJIbHEUILIETO Pa3BUTHS;

- 0 IUCKPETHOCTHU U HETIPEPHIBHOCTU B MIPUPOJIE;

- O COOTHOIIEHUM TMopsAKa W Oecrnopsjka B MPHPOJE, YINOPSAJOYECHHOCTH CTPOEHUS
00BEKTOB, MEpeX0/1ax B HEYNOPSI0UEHHOE COCTOSIHUE U HA000POT;

- 0 IMHAMUYECKUX U CTATUCTUYECKUX 3aKOHOMEPHOCTSX B IPUPOJIE;

- 0 BEpOSITHOCTU KaK OObEKTUBHON XapaKTEPUCTUKE MPUPOIHBIX CUCTEM;

- 00 U3MEpPEHMIX U UX CIELU(PUYHOCTH B Pa3IMYHbIX Pa3/ieax eCTECTBO3HAHMS,

- 0 pyHIaMEHTAIbHBIX KOHCTAHTAaX €CTECTBO3HAHUS;

- 0 COOTHOUIEHMSIX AIMIIMPUYIECKOTO U TEOPETUUECKOIO B TO3HAHUM;



- 0 HOBEHUIIHUX OTKPBITHUAX CCTCCTBO3HAHUA, ICPCICKTUBAX HUX HWCIOJIL30BAHUA IJId
HIOCTPOCHUSI TEXHUYECKHUX YCTPOICTB;
- 0 (pU3UUECKOM MOJICIIMPOBAHUH.

3.3. 115 10CcTHKEHUSI YKA3aHHBIX 1eJieil He00X0AMMO pelInTh cileyIolue 3a1a4u:

- O3HaKOMHUTb CTYACHTOB C OCHOBHBIMHU 3aKOHAMHM M SBJICHHSIMH (UMK M C UX
TEOPETUYECKON UHTEPIIpETALUEH;

- O3HAKOMUTH CTYJEHTa C COBPEMEHHBIMH JOCTHUKEHUSIMH (DU3UKHU U UCIIOJIb30BAHUEM HX B
HayKe U TEXHHKE; - aTh CTYICHTY YE€TKOE MPEICTaBICHUE O TPAHUIIAX TPUMEHUMOCTH (DPU3HUECKIX
MOJIEJIEH Y TUIIOTES.

- copMHpOBaTh y CTYJIEHTAa HABBIKM SKCIIEPUMEHTAIbHOW pabOThl M O3HAKOMHUTH €r0 C
OCHOBHBIMH TPHUHIMIIAMUA aBTOMATHU3AIMK (DU3HMUECKOTO SKCIIEPUMEHTA, HAYYUTh €ro MPaBHIbHO
BBIpa)KaTh (PU3UUECKUE UIICH;

- 00yYuTh CTYJEHTOB TEXHHMKE O€30MMacHOCTH MHpH padoTe C y4eOHBIM J1abOpPaTOPHBIM
000pyI0BaHUEM;

- chopMHUPOBATh Yy CTYIEHTOB JIOTHUYECKOTO MBIIIJICHUS, YMEHUS TOYHO (HOPMYIHPOBATH
3a1ady, CHOCOOHOCTh BBIWICHSTH TIJIABHOE M BTOPOCTENCHHOE, YMEHHUS JelaTh BBIBOJABI Ha
OCHOBaHUU MOJTYYEHHBIX PE3yJIbTaTOB U3MEPEHUIA;

- 0OyYuTh CTYJEHTOB METOJAaM MAaTeMAaTUYEeCKOH CTAaTHCTUKH, KOTOPBIE IO3BOJISIOT
U3BJIEKATh HEOOXOIUMYI0 HH(POPMAIMIO U3 PE3yIbTaTOB HAOMIOEHUN M M3MEPEHUH, OLIEHUBATh
CTETIeHb HaJIS)KHOCTHU TOTYYCHHBIX TaHHBIX.



4. Conep:xxanme M CTPYKTYpa AU CUHUIIIMHBI

4.1. ConepxxaHue pa3iesioB U CHUNIHHBI

Kox Haumenos

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

n/n uum (WM

cpeacTBa
ee 4YacTH)

1 Mexanuka, ONEeMEHTBI KUHEMAaTHKH, nuHamuka | OIK -1 JIP, K,
MOJIEKYJIIpHAs MaTepUaJIbHOM TOYKM W  TBEPIOro  TEIa; PK, T
busuka u HEUHEpLUAIbHbIE CHUCTEMbl OTCUETa; 3aKOHBI
TEPMOJIMHAMMKA. | COXpaHEHUsI B  MEXaHHUKE;  BpalllaTeIbHOE

JNBIKEHUE, TUIPO- W a’pOCTaTUKa; THUIPO- U
a’pOJMHAMUKA.
WNneanpHblil  ra3; MOJEKYIAPHO-KUHETUYECKAsS
TEOpHsl Ta3a; ABJICHUS MEPEHOCA; [ePBOE HAYaAII0
TEPMOJIUHAMHUKHY; BTOPOE Hayajio
TEPMOJMHAMUKH, TEIJIOBbIE MAILMHBI; PEAIbHBIN
ra3; ¢a3oBbIC MIEPEXOJIbI, CBOMCTBA KUIAKOCTCH U
2 DJIEKTPUUYECTBO U | TBEPJBIX TEIL.
MarHeTu3M,
ONTHKA U DNeKTpruYecKoe MoJie B BaKyyMe, B MeTajuiax u
AJIEMEHTBI JUAJICKTPUKAX; TOCTOSHHBINA AJIEKTPUUECKUHN TOK;
KBaHTOBOM MIPOBOAUMOCTD Pa3JIMYHbIX MAaTEPUAIIOB.
busuKu MarnuTHoe TMMOJe B BaKyymMe€ M B BEIICCTBE;
3JEKTPOMAarHUTHAasE ~ WHIYKUUS;  YpaBHEHUS
MakcBesia;  SJIEKTpOMarHUTHBIE — KOJIeOaHUS;
IIEPEMEHHBIN TOK.
DNeKTpOMarHuTHBIE BOJIHBI; TETIJIOBOE
n3nydyeHue. l'eomerpuueckas, KBaHTOBas U
BOJTHOBAS OTTHKA.
OCHOBBI KBAHTOBOM 3JI€KTPOHUKHU.
OCHOBHBIE TIOJIOKEHHSI KBAHTOBOW MEXaHUKH.
Buza uToroBoro KOHTpoIIst OIIK -1 3a4eT

4.2. CTpyKTypa TUCHUIINHBI

OO01mas TpyA0eMKOCTh AUCHUIUINHBI COCTaBiseT 3 3aueTHbIe enuHULbI (108 yacoB)

TpynoemMkocTs, 4acoB

Bun pabotbt
OO0masi TPy10€eMKOCTh 108
AyauTopHasi paéora: 34
Jlexyuu (J1) 17
Ipaxmuyeckue 3anamus (113) He npedycmompenwi
Jlabopamopuwsie pabomut (JIP) 17
CamocrosiTeibHas padora:
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB 74

By utoroBoro KOHTposIs (3a4€T, SK3aMEH)

3a4CT




Pa3nennl AUCHMILIIMHBI, H3Yy4YaeMbI€ B CEMECTpe

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 TBEPOTO
tena. Mmnynbe. 3akoH coxpaHeHus UMIyJbca.
2 PaGota u sHeprus. 3aK0H COXpaHEHUsI SHEPTUU. 13 2 2 9
MexaHuKa BpalaTeIbHOTO ABUKCHUS.
Mexanuka XKuakKocrei
3 MoneKyIapHO-KUHETHYECKAs: TEOPUS 12 2 2 8
UJeallbHBIX Ta30B. SIBJIeHUs IEpeHoca
4 TepmoauHaMuka. PeanbHble razsl U napsl. 12 2 2 8
CBoliCTBa )KUJIKOCTEH U TBEPJBIX TE
5 DIEeKTPOCTAaTUKA. DIIEKTPUUECKOE TI0JIE B 12 2 2 8
BaKyyMe, B IPOBOJHHUKAX U JUDIEKTPUKAX.
Teopema ["aycca. [ToCTOSSHHBIN 3JIEKTPUYECKHIA
TOK. [IpOBOIMMOCTH pa3IUYHBIX CpeJl
6 MarnuTHO€ noJjie B BAKyyMe U B BEIIIECTBE. 13 2 2 9
DNeKTPOMarHuTHAs WHIYKIIHS.
YpaBHenus Makcsena.
DNIEKTPOMArHUTHHIE KOJICOAHUS U BOJIHBI
7 I'eomerpuyeckas ontuka. Poromerpus 11 1 2 8
8 TemnoBoe u3Iy4YeHHeE. 12 2 2 8
KBaHTOBasi M BOJIHOBaAs ONTHKA
9 OCHOBBI KBaHTOBOM 2JIEKTPOHUKH. 11 2 1 8
OCHOBHBIE TOJIOKEHHS] KBAHTOBOU (PU3UKH
10 | Utoro 108 17 17 74
4.3. JlabopaTopHble padoThI
Ne Komn-Bo
TP HaumenoBanne nabopatopHbIx padoT 4ACOB
1 2 3
Ompenenenne MIOTHOCTUA TBEPBIX TET METOJIOM THIPOCTATUUECKOTO
1 B3BEILLIMBAHUS 2
N3yuenne 3aKk0HOB paBHOYCKOPEHHOTO JIBUKEHUSI U BTOPOTO 3aKOHA
2 Hprotona Ha mammue ATByna 2
3 Onpenenenue moayns FOHra no u3rudy crepxHs 2
4 Omnpenenenre MOMEHTa WHEPIIMH TEIa METOJIOM KPYTHIIBHBIX KOJeOaHui )
5 N3yueHne 0CHOBHOTO 3aKOHA JUHAMUKH BPaIIaTeIbHOTO IBUKEHUS. 2




Omnpenenenue ko3P puIeHTa BI3KOCTH KUIAKOCTH MeTo1oM CTOoKCca

6 2

; Onpenenenne Kod3hUITUEHTA KECTKOCTH MPYKUHBI CTATHCTUYECKUM U 5
JUHAMUYECKUM METOJlaMuU

g Omnpenenenue 06J1aCTH CIBILIMMOCTH METOJIOM [TOPOTOB € TIOMOIIBIO 5
3BYKOBOI'O T€Heparopa

9 OmnpeneneHne CKOPOCTH IBUKEHUS ITYJIH METOAOM OaJlJIMCTUYECKOTO )
MasiTHUKA

10 OmnpeneneHre MOMEHTa HHEPLIMHA MAaXOBOI'O KOJIECA M CUJIBI TPEHMUSI B ’
orope

11 Onpenenenre IIOTHOCTHU KUIKOCTEN U KOHLEHTpAllUU pacTBOpa ¢ ’
IIOMOILIBIO TUKHOMETpa

12 | Omnpexenenue MOJISIPHOM MacChl BO3/TyXa 2

13 Onpenenenue TEpMUUECKOro KOAQGHUIMEHTA JaBJIEHUS BO3/lyXa IIPH 5
ITOMOIIY BO3AYIIHOTO TEPMOMETpA

14 | OnpexneneHue U3MEHEHUS SHTPOIIUH CUCTEMBI 2

15 OrnpezenieHne BIaXKHOCTH BO3yXa 2

16 Onpenenenre NOBEPXHOCTHOTO HATSYKEHUS )KUJIKOCTEN METO/I0M OTphIBa )

17 Onpenenenne ko3 dumenTa TMHEHHOro pacIupeHus TBEPAbIX Tell 2
Onpenenenre OTHOLIEHUS TEIJIOEMKOCTH IIPU IIOCTOSSHHOM JaBJICHUU K

18 | TEIUIOEMKOCTH IPH IIOCTOAHHOM 00beme MeTonoMm Kiemana-/le3opma o)

19 HccnenoBanue 3J1€KTpOCTaTUYECKOTO OISl METOJJOM 5
3JIEKTPOCTATHYECKON BaHHBI

70 | Onpenenenue uncna Dapajies u 3apsiaa SIEKTPOHA )

21 | U3mepenue conmpoTUBIEHUH C IOMOIIBIO MOCTa Y UTCTOHA 2

2 N3ydeHne 3aBUCUMOCTH CONTPOTUBIIEHUS METAJUIOB OT TEMIIEPaTyphI ’

73 | MccnenoBanue 3aKOHOMEPHOCTEH TEPMOAJIEKTPOHHOM SMUCCHH )

24 N3ydeHne nepexoiHbIX MPOLECCOB MPHU 3aMbIKaHUH U Pa3MbIKaHUH LIETIN )

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

26 N3y4eHne nosrynnpoBOHUKOBOTO IHOAA U NOJYIIPOBOJHUKOBBIX >
mpuOoOpoB
Omnpenenenue TIaBHOTO (POKYCHOTO paccestHUsl COOUparoiel u

27 paccenBaronIeH JIUH3 2

78 | Onpenenenue cuibl cBeTa HOTOMETPOM o)

29 N3ydenue sineHus nHTep(dEepeHIK CBeTa ¢ MoMoIbio kojer, HproToHa )

30 | HccrenoBanne ONTHYCCKH aKTUBHBIX BEIECTB CaXapuMeTpOM )

31 | MccnenoBanune CTpYKTYpbl KPUCTAIUIOB JIA3€PHBIM H3IIYYEHHEM 2




37 | VI3yueHune 3aKkOHOB OCBEIIEHHOCTH 2
33 HccnenoBanue qudpakiuy cBeTa ¢ MOMOIIBIO ONITUYECKON CKaMbU ’
34 | Usyuenne porosddexra o)
35 | HccnenoBanue CEKTPOB UCIYCKAHUS U OTJIOLICHHUS 2

4.4. CamocTosiTeJIbHOE H3y4YeHHe Pa3/1eJI0OB U CHUIITIHHBI

CamocrosTenbHas pa60Ta CTYACHTOB - BaKHEHIIAass COCTaBHAs YacTh 06Luer0 mponecca

oOydenus. [ImaHoMepHasi opraHu3aIis TOro BUAa pabOThI SBISICTCS OJHUM U3 TyTEH MOBBIIICHUS
YCIIEBaEMOCTH CTYACHTOB. B y4eOHOM IJJaHEe Ha Kbl CEMECTp MPEIyCMOTPEHBI Pa3lIUYHbIC
(GbopMBI KOHTPOJISL 32 CaMOCTOSITENIbHOW paboToi: 00s3aTesIbHbIE KOHCYJIBTAIMH, KOJUIOKBUYMBI,
OTYET O TOJTrOTOBKE K JIa0OpaTOpHBIM 3aHATUSAM. CyIIECTBEHHBIM MOMEHTOM B IPOBEICHUU
npenoaaBaTciicM CaMOCTOSITEIILHOU pa6OTBI SABJIACTCA HHIIHBHIIyaJILHLIﬁ II0aX0d K BBIITOJIHCHHUIO
3aJ]aHUN KaXK]IbIM CTYICHTOM.

B Tabnuie npuBoASTCS BOIPOCHI, KOTOPHIE BEIHOCITCS HA CAMOCTOSTEIIBHYIO paboTy.

Ne Bornpocsl, BEIHOCUMBIE Ha CaMOCTOSTENIBHOE U3YYECHHE Koi-BO

paszzena 4acoB

1 2 3
1 BekTtopsl u pocTeiiiue 1eicTBUS HaJl HUMU 3
2 3akoH BceMupHOTo TArOoTeHUs! 3
3 HewnnepunanbHble CUCTEMBI OTCYETA 4
4 Abpocraruka 4
5 AspoanHamMuka 4
6 Yrpyrue cBONCTBA TBEPABIX TEN 4
7 Ompenenenue uucia ABorajapo 4
8 OKcnepuMeHTalIbHAs IPOBEPKA 3aKOHA pacipenenaceHus Makcsena 4
9 da3oBble nIepexoasl. HachleHHsbIl ap 1 ero CBOMCTBA 4
10 IIpumenenue Teopemsl ['aycca Kk pacyeTy 2JIEKTPUYECKUX MTOJIEH 4
11 JlokanbHOE OIUCAHUE IEKTPUUYECKUX MOJIEH 4
12 Cerneroanextpuki. [Ibe30amexkrpudeckuii apdexr 4
13 DNEKTPUUECKUH TOK B BAKYyM€ M B DJIEKTPOJIUTAX 4
14 Omnpenenenne yIenbHOro 3apsaa dIeKTpoHa 4
15 DIIEKTpUUYECKUH TOK B razax. [1ma3ma u ee cBolicTBa 4
16 OnTHyeckre CUCTEMBI HAa OCHOBE JIMH3 U 3€pKall 4
17 WnTepdepennus u nudpaxuus ceera 4
18 [Tonspusanusa u qucnepcus ceera 4
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19 [TpubopbI KBAaHTOBOM AIMEKTPOHUKH 4

Hroro 74

5. OueHoYHbIe MaTEPHAJIBI IS TEKYIIEr0 U pPy0e:KHOT0 KOHTPOJIAA yCIIeBAeMOCTH U
NMPOMEKYTOYHOM aTTecTAllUN

B ydeOHOM mpoliecce HCMONB3YIOTCS TPATUIMOHHBIE (OPMBI KOHTPOJIS YCIIEBAEMOCTH
TakHhe, KaK KOJUIOKBHYMBI, 3allluTa JIaOOpaTOpHBIX padOT, BBHINOJHEHHUE AOMAIIHUX 3aJaHUui, a
TaK)Xe KOMIBIOTEpHOE TecTUpoBaHue. [IpUHSATHIEC B BHICHICH IIKOJIE OLEHKH «OTIUYHOY, «XOPOIIOY,
«YAOBIIETBOPUTEIHHO» U «HEYJIOBIETBOPUTEIHLHOY, a TAKXKE «3aUeT» U «HE3a4eT» MPOCTABISIETCS B
OaIbHO-PEUTHUHTOBOM CHCTEME Ha OCHOBE OoJiee THOKOW M YHHBEPCAIBHOW CHUCTEMBI OaJlIoB.
DK3aMeH coueTaeT B cebe MUCbMEHHYIO paboTy U ycTHoe cobecenoBanue. [lo ero pesynbraram
CTYJIGHT TIOJIy4aeT OIPEACIICHHOE KOJIMYeCTBO OayuioB. Eciu OHO MeHbIIEe yCTaHOBJIEHHOTO
KOJIMUECTBA, IK3aMEH HE 3aCUUTHIBACTCSA M CTYACHT 0053aH €ro mepecaarb B CPOKH, OMpPEIeTICHHbIE
JUPEKIMEA HHCTUTYTA.

KoneunbiMu  pe3ynbTaTaMd  OCBOEHHUSI ~ NPOTpaMMbl  AWCHUIUIMHBI  SBISIOTCS
c(hopMUPOBaHHBIE KOTHUTHUBHBIE IECKPHUIITOPBI «3HATHY, «YMEThY», «BJIAJCTh», PACIHUCAHHBIC IO
OTJICIbHBIM KOMIIeTeHIUsIM. DOpMUPOBAHUE STUX JECKPUIITOPOB IMPOUCXOJUT B TEUCHHE BCETO
ceMecTpa 1o dTanaM B paMKax pa3nyHOro BUA 3aHATUN U CAMOCTOSITEIIbHOU PaOOTHI.

B xozme u3yyeHuUs AMCUMIIUHBI IPEAYCMATPUBAIOTCS MEKYUUIL, PYOesHCHblII KOHMPOIb U
HPOMENHCYMOUHA AMMECMAYUSL.

Llenv mexkywjeco KOoHmponsa — OUEHKa pe3ynbTaToB paboOThl B ceMecTpe U oOecredeHue
CBOEBPEMEHHOM O0OpaTHON CBSA3M, IS KOPPEKIHMH OOYYEHHMs, aKTUBH3AIMHU CaMOCTOSTEIHHOU
pabotel oOywaromierocsi. OOBEKTOM TEKYIIET0 KOHTPOJSA SIBISIIOTCS KOHKPETH3UPOBAHHBIC
pe3ynbTathl 00yueHus (yueOHbIe JOCTHXKEHUS) IO JUCIUILIINHE

Tekywuit Kommpons ycrieBaeMocTH oOOecCreyMBaeT OIIGHMBAaHHE XOJa OCBOCHUS
JUCIUIUIMHBL  «®Pu3MKay M BKJIIOYAET: OTBEThl HA BONPOCH Ha JIEKIIMOHHOM 3aHATHH,
CaMOCTOATENLHOE BBIMIOJIHEHUE WHIWBHUIYAIbHBIX JIOMAIIHUX 3aJaHuid (Hanmpumep, pelieHHe
3a/1a4), TUCKYCCUH.

OueHka KauecTBa TMOJATOTOBKM HA OCHOBAaHUM BBIIIOJIHEHHBIX 33JlaHU  BEAETCS
npenojaaBareneM (C OOCYXIEHHEM pe3yJabTaToB), Oaulbl HAYUCISIIOTCS B 3aBUCHMOCTH OT
CJII0’KHOCTH 33JIaHUA.

Pybesrcnvtit Konmpoaws oCylecTBIsETCS 10 0oJee WM MEHee CaMOCTOSTEIbHBIM pazjiesiaM —
y4eOHBIM MOJYJISIM Kypca U MPOBOAMUTCS MO OKOHYAHMHM M3YYEHHUs MaTepuaja MOIYJs B 3apaHee
YCTAHOBJIEHHOE BpeMs. PyOeXHbIf KOHTpPOJb NPOBOAUTCS C LENbIO ONpEIENeHHUs KadecTBa
YCBOCHMs Marepuaya yueOHOro MOJyYNs B LIeNOM. B TeueHue cemecTpa MPOBOJUTCS mMPU MAKUX
KOHMPOJIbHbIX MEPONpUAMUA N0 2PpaPuKxy.

B kauectBe hopM pyOex’HOro KOHTPOJISI MOKHO HCIIOJIb30BaTh TECTUPOBAHUE (TUCHMEHHOE
WIA KOMITBIOTEPHOE), IPOBE/IEHNE KOJUIOKBUYMA JIAOOPATOPHBIX 3aHITUN, TECTUPOBAHUS, a TAaKXKe
BBITMIOJTHEHUS CTYAICHTaMHU MHJIUBUYyalbHBIX 3aJaHuil. BeimonHsemble paboThl JOKHBI XPAHUTHCS
Ha Kadenpe TeueHHH y4eOHOro roja u Mo TpeOOBAHHUIO MPEJOCTABIATHCS B YIIPaBIeHHE KOHTPOJIS
kayectBa. Ha pyOexHble KOHTpOJIbHbIE MEpPONPUATUS PEKOMEHIYeTCSl BBIHOCHUTH BEChH
IIpOrpaMMHBIN MaTepual (Bce pa3aeisl) M0 AUCLUIIIMHE.

B Tabmuue npuBoguTca pacmpeeneHue OauloB  NPOMEXKYTOYHOIO KOHTpPOJIA IO
KOHTPOJIbHBIM TOYKaM.

11




Bug otuetHocTH 1 peTUHTOBBIN 2 pEUTUHTOBBIN 3 pEUTUHTOBBIN
KOHTPOJIb KOHTPOJIb KOHTPOJIb

Texymmit 7 7 7

KomnokBuym 8 8 8

TecTtupoBanue 5 5 5

[locemenue 3ansatuii | 3 3 4

Bcero 23 23 24

Kpumepuu ¢hopmupoeanusn ouenox no KoHmponbhvlm moukam (KOHMPOIbHbIE DPAOONbL;
KOU10K8UYM)

8 OauioB - craBUTCSA 3a Pa0OTy, BBINOJHEHHYIO TOJTHOCTBIO 0€3 OIIMOOK M HEJO0YETOB;
00y4aroIuiCs JIEMOHCTPUPYET 3HAHHE TEOPETUYECKOr0 M IMPAKTUYECKOr0 Marepuana Mo TeMme
npaxkTHieckoil padbotsl, pemeno 100% 3anay;

6 OamioB — cTaBUTCS 3a paboTy, BBHIIOJHEHHYIO MOJHOCTBIO, HO MPH HAJUYUU B HEll He
Oosiee omHOW HerpyOol OmMMOKM M OIHOTO Hemo4era, He Oosee Tpex HemodeToB. OOydarommics
JEMOHCTPHPYET 3HAHHE TEOPETUYECKOr0 M TMPAKTHUECKOro MaTepHuaja MO TeMe MNPaKTUYeCKON
paboThl, JOIyCKash HE3HAYUTENNbHbIE HETOUHOCTH IIPU PELICHUH 3a1a4, pemieHo 70% 3anay;

4 Oamna — craBUTCA 3a paboOTy, eciau OakalaBp MPaBUILHO BBINOTHHUI HE MeHee 2/3 Bcei
paboThI WK AOMYCTUI He OoJiee OIHOM IpyOOit OIIMOKY U IBYX HEAOYETOB, HE OoJiee OHOM rpy0oii u
OIHOW HerpyOoi ommOku, He Ooyiee TpeX HEerpyObIX OmMOOK, OgHOW Herpyoor. OOydarormuics
3aTpyIHSETCSA C MPAaBUIIBHOW OLIEHKOM MpeIoKeHHON 3a7a4yM, JaeT HEMOJHBIA OTBET, pemeHo 55%
3ajay;

MeHee 4 OalioB — CTaBUTCS 3a paboTy, €ClIM YKCIIO OMIMOOK M HEIOYETOB MPEBBICUIIO HOPMY
JUTsL OLICHKH 3 WJIM TIPAaBHJIBHO BBITOJHEHO MeHee 2/3 Bceil paborhl. OOydarommiics TaeT HEBEPHYIO
OLICHKY CUTYaIuy, perieHo meHee 50 % 3aau.

Kpumepuu ¢popmupoeanusn ouenok no mecmoesvim 3a0anHuim:
5 GanIoB — MONIy4aroT 00y4aromuecs: ¢ MpaBUILHBIM KOJUYECTBOM OTBETOB Ha TECTOBBIE
Borpockl. Bemmonneno 100 % npennokeHHbIX TECTOBBIX BOIIPOCOB;
4 Gamna — MOMyYaroT oOydJarouuecss ¢ MPaBUIBHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIC
Borpockl — 80 —99 % ot ob1iero oobemMa 3a1aHHBIX TECTOBBIX BOIIPOCOB;
3 Oayta — MOJIy4aroT OOy4YaroIIHecs: C MPaBWIBHBIM KOJUYECTBOM OTBETOB HAa TECTOBBHIE
Borpockl — 60 —79% ot o011ero 00beMa 3aJJaHHbIX TECTOBBIX BOIIPOCOB;
2 Oamra — TMOJIyYaroT OOydYaroluecs MPaBUIBHBIM KOJUYECTBOM OTBETOB HAa TECTOBBHIE
Bornpockl — MeHee 40-59 % oT ob1iero oobema 3a/laHHBIX TECTOBBIX BOIIPOCOB.

O1eHOYHBIE MATEPHUAIBI AJIsl TEKYIIEro KOHTPOJISA YCIeBaeMOCTH (Ko
KoHTpoupyemoi komnerenuun OIIK-1)

Bonpocs! pus 1 ko10KkBHYMa

1. Cucrema orcuera. IlyTh, nepemenienue, CKOpoCTb, YCKOPEHHE MPU PAaBHONEPEMEHHOM
MPSAMOJIMHETHOM JIBMKEHUH. [[MHamMuka MarepuaibHON TOYkH. [loHATHME Macchl, CHIbl. 3aKOHBI
Herorona. IIpunuun otHocuTensHOCTH [ anumes.

2. Cunel B MEXaHUKE: CWJla TPEHHUs, CHJIa YOPYTrOCTH, CHJIa PEAKIMU OMOpbl. 3aKOH
Bcemupnoro tsarorenus. Cuiia TSKeCTH.

3.  Ilomsarue 3amMkHyTOM cucTeMbl. MMIyabC MaTepHasbHOM TOYKH, MEXAHMYECKOU
CUCTeMBl. 3aKOH coxpaHeHHs wummyibca. Pabora. Mommuocts. KIIJ[. Kunernueckas wu
MOTEHITMATbHAS DHEPTUU. 3aKOH COXPAHEHUS YHEPTHUH.
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4.  KunemaTuka BpalllaTeIbHOTO JBUXKEHHUS. YTOJ MOBOPOTA, YIJIOBAasl CKOPOCTbh, YIIIOBOE
YCKOpPEHHE U UX CBA3b C JIUHEHHBIMU XapakTepucTukamMu. MomeHT uHepiuu. Teopema IllTelinepa.
OcCHOBHOE ypaBHEHHE TUHAMUKU BPaLIATEIbHOTO IBM>KEHUSI. MOMEHT CHIIBI.

5. MowmeHT ummynbca. 3aKOH COXpaHEHUS MOMEHTa uMIyibca. KuHernyeckas sHeprus
Bpaienus. Pabota, coBepiiaemasi mpy BpallleHUH Tea.

6.  Hewuneprnumanbabie cucteMbl orcueta. Cuibl mHepuun. Cuna Kopuonmuca.

7.  CpoiicTBa *)uakocTed u ra3zoB. ['mapo- u aspocraruka. ['mapocraTuyeckoe JaBiCHUE.
3akonbl [Tackansa, Apxumena. Y clioBUS IIJIaBaHUS TEJl.
8. ['uapo- u aspoauHamuka. CTallMOHApHOE TEUEHUE HMICATbHOM JKUJIKOCTU. YpaBHEHUE

HEMPEPBHIBHOCTH IIOTOKAa W YypaBHeHWe bepHymmm u ciuenctBus u3 Hero. JlamuHapHOe W
TypOyJieHTHOE TedeHue kuaKoctu. Yucno PeiiHonbca.

9.  MexaHnveckue KojaeOaHus U UX XapaKTEPUCTHKHU. 3BYK, HHPPaA3BYK, YIbTPA3BYK.

10. Crartuctuueckuii U TEPMOJAMHAMUYECKUUA METO/Abl HUCCIIEIOBAHMS CHUCTEMbl MHOTHX
yactull. OcHoBHbIe TTosiokeHust MKT crpoenus BemiectBa. [lonstue Moss BemectBa. KoanuecTBo
BellecTBa. MossipHas Macca, Macca OJJHOM YaCTHUIIbL.

11. HWpeanbnsiii ra3. OcHoBHOe ypaBHeHne MKT uneanpHOro raza. YpaBHEeHUE COCTOSHHS
uaeanbHoro rasza. Mzomporeccsl.

12. 3akoH MakcBemna O pacHpelesieHUd MOJIEKYJ HJEalbHOr0 Tra3a IO CKOPOCTSIM.
bapomerpuueckas ¢popmyna. Pactipenenenue bonbsimana.

13. TIlpomeccel mepeHoca. TemronpoBogHOCTh. Ko3(pdUIHMEHT  TEmiIoNnpoBOJIHOCTH.
I'panuent Ttemmeparypel. Juddysus. 3axon Duka. Kosdpdumment muddysun. Bsskocts.
VYpasuenue Herotona. KoaddunmeHr Bs3kocTu.

BOI[pOCbI AJIs 2 KO/VIOKBUYMAaA

1. IlepBoe Hauano TepmoauHamMuku. BHyTpeHHsist sHeprus. Pabota B TepMoAMHAMMKE.
Yucno creneHeil cBoboabl. 3akoH boibliMaHa O paBHOMEPHOM paclpeieieHUHd SHEPruu Mo
cTeneHsiM cBoOOnbl. TemaoeMKoCcTh W yaenbHas TEIJIOEMKOCTh ra3oB. llpuMeHeHue nepBoro
Hayasa TepMOJUMHAMUKHU K n3onpoueccaMm. Aauadarnyeckuii mponecc. YpasHenue Ilyaccona.

2. OOparuMmble 1 HeoOpaTUMbIe IpoLEecChl. DHTponus. BTopoe Hauano TepMOIMHAMMKHY.
Tennossie Mamunbl. [{ukn Kapnao. KIT/] TeroBoii Mamubel. TennoBoe 3arps3HEHUE OKPYKaroIIen
Cpenpbl.

3. PeanbHble ra3el. YpaBHeHue Ban-nep-Baansca. M3oTepMbl peanpHOro  rasa.
BuyTtpennsas oHeprus peanpHOoro rasa. lloBepxHocTtHoe HarTspkeHuwe. KanwiuipHble SIBICHUS.
@da3oBble IEPEXOAbl MEXIY arperaTHpIMM COCTOSHHMAMHU BellecTBa. JluarpamMma COCTOSHUS.
Tpoitnasa Touka. TermnoeMKocTh TBEPABIX TEIL.

4.  3apszael B npupoje. 3aKOH COXPAaHEHHUsS JJIEKTpudeckoro 3apsaa. 3akoH Kymona.
Onektpuueckoe 1mose B Bakyyme. CuiioBas  XapaKTepUCTHKa 3JEKTPUYECKOro  IMOJS:
HanpspKeHHOCTH noutd. [IpuHnmn cynepno3unyu nonei. CUI0BbIE IMHANA IEKTPUIECKOTO TTOJIA.

5. DHepreruueckas XapaKTEpHUCTHUKa JJIEKTPUYECKOro MoJis: MmoTeHuuan mnoss. Pabora
IIEKTPOCTATUYECKOTO  IOJISI, PA3HOCTh IOTEHUUANIOB. OKBUIOTEHIHUAJIBHBIE ITOBEPXHOCTH.
IToTeHnman u €ro CBsA3b C HAIPSHKEHHOCTHIO MOJIA. HampspykeHHOCTh M TpaJueHT MOTEHIMaa
AIIEKTPUYECKOTO IOJIA.

6.  IIpoBOTHUKH B DJIEKTPOCTATUYECKOM IOJIE. DIIEKTpOCTaTUYECKass MHAYKIMA. Teopema
["aycca y1st pa3nu4HbIX IPOBOJHUKOB.

7. JIMdIEKTpUKH B 3neKTpocTatndeckoM notie. J(unomns. [lonspuzyemMocts U nossspusanus
JudIIeKTpuKa. CEerHeTONIEKTPUKH.

8.  TloTok u HUpPKyISAUHUS JIEKTPOCTATUYECKOTO TOJIS.

9.  Emkocts. Konnencatopsl. EMKOCTE IJIOCKHX KOHJIEHCATOPOB. DHEPIUs KOHIEHCATOPA,
SHEPTHUsl JIEKTPUYECKOTO MOJIS.
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10. Onexrpuueckuil Tok. Cuna Toka. [Im0THOCTH TOKA. YpaBHEHNE HENPEPHIBHOCTU. 3aKOH
Oma st yyactka nenu. 3akoH Owma B nuddepenimansHoi hopme. COpoTUBICHHE TTPOBOTHUKOB
Y UX COCTMHEHUS.

11.  Croponnue cuibl. DJIC. BHyTpeHHEe cOnpoTUBICHHE HCTOYHUKA TOKa. 3akoH Oma Jist
3aMKHYTOM IeTH, CoJIepKamieil ncTouHukK Toka. [IpaBuna Kupxroda.

12.  TlpoBoauMOCTh pa3iWyHBIX Cpea. 30HHas Teopus TBepaoro tena. [IpoBoaumocts B
MeTaljax, €€ 3aBUCUMOCTb OT TeMIEepaTyphl. DNeKTpoiau3. [IpoBOAMMOCTh B AIEKTPOIUTAX. 3aKOH
®dapajes.

13. Dnextpuyeckuid TOK B BakyyMe. PasznuuHbie BUIbI SMUCCUU. BakyyMHBIA AHOI U
tpuoa. I[IpoBogumocts B momynpoBogHukax. CoOCTBEHHass M MpPHUMECHas MPOBOAMMOCTh. P-h
nepexoapl. [1oTynpoBOAHUKOBEIN WO W TPAaH3UCTOP. DJEKTPHUUECKUI TOK B rasax. [IpoGoii B
razax. [lnazma.

Bonpocsl 1i1s 3 KOJIOKBHYMA

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

2. MarnutHoe noje B BakyyMme. 3akoH buo-Caapa-Jlannaca. CuiioBast XxapakTepUCTHKA
MarHUTHOT'O MOJIs: MHAYKUUSA 110J1s1. CHUII0OBbIE IMHUU MarHUTHOTO 1oJis. MOHOMNOJIb.

3. JIBmKeHue 3apsHKeHHBIX yacTull B MarHuTHoM none. Cuia Jlopenua. B3aumoneiictsue
napaJuleJIbHBIX TOKOB. 3aKOH AMIIepa.

4.  DuHeprernyeckas XapakTEpUCTHKa MAarHUTHOIO IIOJIA: IOTOK MAarHUTHOTO IOJIS.
WuayktuBHOCTh. [IOTOK M IMPKYISILMS MarHUTHOIO IOJs B BakyymMe. MarhHutHoe mosie B
BemecTBe. Marnetuku. Jlua-, napa-, peppomarneruku. I'unoresza Ammepa.

5. DnexrpomarHuTHas MHIykIus. 3akoH @apanes. [Ipasuo Jlenna. DHeprus MarHuTHOTO
noius. Camounaykuus. Buxpesoe anektpuyeckoe none. Toku cMmenienus. YpaBHeHus: MakcBea.

6. Ilepemennbiii TOK. 3akoH Oma i1 NEpPEeMEHHOTo TOkKa. MolHOCTh B 1LeNHu
HEPEMEHHOT0 TOKa. DJIeKTpoMarHuTHble Konebanus. Konebarenbublil koHTYyp. @opmyna ToMcoHa.
BoinyxxneHHsle konebaHus. SIBIE€HUE AJIEKTPUYECKOTO PE30HAHCA. DJIEKTPOMArHUTHBIE BOJIHBI.
Bekrop IloiituHra.

7.  lllxana DnekTpoMarHUTHBIX BoJIH. CBOWMCTBAa 3JEKTPOMarHUTHbIX BOJH. (CBoMCTBa
cBeToBbIX BOJH. Illkama anekTpomarHUTHBIX BOJH. CKOpPOCTH cBeTa, €€ omnpenesneHue. OnbIT
Maiikenscona-Mopiu. 3HaueHue ckopoctu cBera st CTO. Onruueckuit addext ormnepa.
JlaBnenue cBera, onbITH JleOenena.

8.  JlydeBas (reomerpuyeckas ONTHKa), €€ OCHOBHBIC 3aKOHBI. JIMH3HI, 3epkana. Dopmyna
TOHKOHM JHH3BI. AbGepparun. LleHTpupoBaHHbIe onTHYeckue cucTteMbl. OnTHYeckre Mpudopsl, UX
BO3MOXXHOCTH. POTOMETpUS, ABE CUCTEMBI €UHUL] (POTOMETPHUH.

9.  TemnoBoe uzinydyeHue. AGCOIIOTHO YEpHOE Telo, cepble Tena. 3akoH Kupxroga. 3akoH
cmemienus Buna. PaGotsl Ilnanka. Kpusas Ilnanka. 3nauenue pabot I[lnanka s o60ocHOBaHMS
KOPILYCKYJIIPHOM ITPUPOJBI CBETA.

10. KgsantoBass mnpupona cpera. Dotorddekr, ero 3akoHbl. Paborel CronmetoBa u
OvinmreiHa. OneiTel bore. Paccesnne Komnrona. KBaHThI cBeTa, X XapaKTEpUCTHKU.

11. Tlormomenne cBeta. 3akoH byrepa-JlamOepra-bepa. CroHTaHHOE W BBIHYXKJIEHHOE
u3nyyeHue ceera. OCHOBBI KBaHTOBOH 3JIEKTpOHUKH. AKTHBHas cpeaa. Jlazep. CBolicTBa na3epHOro
U3ITy4YEHUS.

12. Unrepdepenuus u nuppaxuus ceta. Audpaxnmonnas pemerka. KorepentHas ontuka.

13.  Tlonapwusanus ceera. Jlucnepcens cBeTa. JNEKTPOHHAS TEOPUS JUCTIEPCHM.

14. Crpoenue atoma. OnbiTsl Pezepdopaa no paccesnuto anbda yactuu. [loctynarer bopa.
JIvuHeivaThIil CEeKTp aToMa BOJOpoAa. DJIEMEHTapHas TeOopus aToMa Bojopoza no bopy.

15. T'unore3a ne-bpoitns. Bonnoseie CBOMCTBA BEILIECTBA. CootHomieHne
HeolpeAeNeHHOCTEeN il KOOpAMHAT W HMMIYJIbCOB. BonHOBas (QyHKIHUS M €€ CTaTUCTHYECKUN
cmbici. O0miee ypaBHenue lpequnrepa.
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16. DOnementsl kBaHTOBOH (m3uku. CriuH 3nekrpona. KBantoseie uncna. [Tpunnun [Maymnu.
Ilepuonnueckas cucrema sneMentoB J[.M.Meneneena.

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

[TIpomexxyTouHast arTecTanus NpeAHA3HAueHa Ii OOBEKTHUBHOTO IOJITBEPXKICHUS U
OLCHUBAHUA AOOCTHUIHYTBIX PC3YyJIbTATOB O6yquH$I MOCJIC 3aBCPHICHUA HU3YUCHUS AUCHUIIINHBI.
OcymecTBisieTcsi B KOHILIE CeMeCTpa M IPEIACTaBIsAeT COOOM HTOrOBYIO OIEHKY 3HAaHHMU IO
mucuuruiiiae «Pu3uKay B BUAE IPOBEICHUS 3aUeTa.

[TpomekyTouHasi aTTecTalys MOXET MPOBOAMUTHCA B YCTHOW WM mUcbMeHHOW (opme. Ha
IIPOMEXYTOUHYIO aTTeCTaluo 0TBOoAUTCS 10 30 Oanos.

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

Bonpocwot k 3auemy

Mexannka

1. Kunemaruka. OcHOBHbIE (hOPMYJIBI PABHOMEPHOI'O M PAaBHOIIEPEMEHHOT'O JIBUKEHUS.
BektopHble u ckansipHble Benn4uuHbl. [lepemenienue, CKkopocTb, yckopenue. Muepunanbabie
cuctemsl otyeta. [IpuHnmn otHOcuTeNnbHOCTH [ anumnes.

2. Nuuamuka. 3akonbl HeroToHna. Cuiia BCeMHUPHOTO TATOTEHUS, CHJIa PEAKIIMH OMOPbI, CHIa
Tpenus. Cuiia ynpyroctu, ynpyrue U miactuueckue repopmannu, moayis FOHra.
Heunepuuansueie cuctemsl otcuera. Cuia unepuuu u cuia Kopuommuca.

3. Hmmnynsc Tena. 3aKkOH COXpaHEHHs UMITYJIbca. PEakTHBHOE IBUJKEHUE.

4. Pabora, 3Heprusi, MOIHOCTb. Pa3inyHble BUbl SHEPIUU. 3aMKHYTbIE CUCTEMBI. 3aKOH
COXpaHEHHUs dHEpruu. /[uccunaruBHbIE CUIIBI.

5. JIBwxeHue no okpyxHocTu. OCHOBHBIE (POPMYIIbI KHHEMAaTUKH BpalllaTeIbHOIO
JBUKECHUS.

6. OcHoBHbIE POPMYJIBI JUHAMUKHN BPaIlaTEIbHOTO ABHKEHUS. MOMEHT CHJIbI, MOMEHT
WHEPLMH, MOMEHT UMITYJIbCA. 3aKOH COXPaHEHUsI MOMEHTA UMITYJIbCa.

7. BpamarenpHoe IBMKEHHE: pa00Ta, MOITHOCTh, KHHETUYECKAst SHEPTHs. Y CIIOBUS
paBHOBecus Tei. Teopema llltelinepa.

8. T'mapo- u adpocraruka. OCHOBHBIE CBOMCTBA KUAKOCTH. 3akoH [lackais.
I'mapocratnueckoe nasnenue. Coobmaronmmecs cocyasl. Cunna Apxumena.

9. Tmapo- u a3poanHaMuKa. 3aKOH HEMPEPHIBHOCTU NOTOKA. 3akoH bepHysn. BHyTpennee
TpeHue B XUAKoCTIX. Bszkocts. @opmyna Ctokca. TypOynentHoe Teuenue. Yucno Pelinonpaca.

MoaekyasapHas (bI/I3I/II(I/I

1. 3axoHbI ueanbHbIX razoB. Y pasHeHnue Knaiinepona. Yucno ABoraapo. Macca Mosekyit.

2. OcHOBHbIE TOJIOKEHUS U (DOPMYJIBI MOJEKYJISIPHO-KMHETUYECKON TEOpUH HCaIbHOTO
ra3za. CKOpOCTb ¥ 3HEPIUsl MOJIEKYJI ra30B.

3. Pacnpenenenne MakcBenna ais CKOpocTedl MoJsiekyn ra3a. HamOosee BeposiTHas u
CpelHss KBaJpaTUUHasl CKOPOCTh MOJIEKYII.

4. Bapomerpuueckas popmyna. Pacnpenenenne bonbnmana. CpenHsisi nmuHa CBOOOIHOTO
npodera 4acTul.

5. SlBneHus mepeHoca: TEIIONPOBOIHOCTb, MU(Qy3us, BHyTpeHHee TpeHue. ['paaueHT
TeIuIa.

6. BuytpenHsis oSHeprus uiealbHOro rasza. Anauabatuueckuii mpouecc. PabGora u
TEIUIOEMKOCTh Tpolecca. [lepBoe Hauano TepMOAMHAMUKH.

15



7. Bropoe Hadano TEPMOAMHAMMKHU IS TEIIOBBIX NMOTOKOB. TemnoBble mamumHbl. KITJ{
TEIUIOBBIX MalIMH.

8. DOurponusi. Bropoe Hauano tepmoguunamuku uist sHTponuu. [ukn Kapno. KIIJ uukma
Kapno.

9. PeanbHbiii ra3. YpaBHenue Ban-nep-Baansca. M3orepma peanbHoro raza. ®dasosble
nepexobl. TernoBble CBONCTBA TBEPABIX TeIl. II0BEpXHOCTHOE HATAKECHUE KUAKOCTH.

SHGKTDI/I‘-IGCTBO 1 MaracTusm

1. DOnekrpocratuka. OcHOBHBIE 3aKOHBI. 3aKoH Kynona. DnekTpuyeckoe 1mosie B BaKyyMe.
CunoBass M »HepreTMyeckas XapaKTepUCTUKa HSJeKTpuyeckoro mnojis. CuioBble JHMHUU U
HKBUIIOTEHIIMAJIBHBIE NOBEPXHOCTU 3JIEKTPOCTATUUECKOro Mnojis. HampspkeHHOCTh UM TpajiueHT
HOTEHIMAaJa IEKTPUUECKOro MOJIs.

2. llpoBonHukH B 3nekTpudeckoM moiie. Teopema ["aycca. JIMAIEKTPUKU B 3JIEKTPUUECKOM
noje. [TongpusyemocTs U nonsipuzanus Ju3aeKTpuka. [I0TOK u HUPKyJIALUs 3IEKTPUUECKOTro MoJIs
B BaKyyMe€ M B JAMIJIEKTpUKE. DIeKTpoeMKocTh. KoHaeHcaTopbl. DHEprust 3JIeKTpUYECKOro MOJIs.
CerseToaneKTpuKH.

3. Omnextpuueckuil Tok. Cuia ToKa U IVIOTHOCTb TOKA. Y paBHEHUE HEMPEPBHIBHOCTH. JIMHUM
ToKa. 3akoH OMa I y4acTKa LenH U JOKaJIbHbIN 3akoH OMma. IIpupozna 35eKkTpoconpoTUBIICHUS B
MeTalax.

4. IIpoBOAMMOCTB pa3iIM4YHBIX Cpei. 30HHas TEOpUSA TBEPAOIO Teja. DIEKTPOIU3, 3aKOHbI
Qapanes. BakyymHas u Qusnueckas dSIEKTpOHHKA (YCTPOHMCTBAa H TNPHOOPHI). OMHCCHS
3apsSDKCHHBIX YacTHL], €€ Pa3HOBHIHOCTHU. DJIEKTPUYECKUM TOK B rasax. Ilmasma. OiekTpoHHBIE
CBOMCTBA ITOJIIYIIPOBOJIHHUKOB, p-n niepexoasl. 101y pOBOIHUKOBBIE YCTPONCTBA.

5. Croponnue cunbl. DJ[C. 3akon Oma ans nonHoi nenu. 3akoHsl Kupxroda. Temmosoe
neiicteue Toka. 3akoH JDxoyns-JleHna. 3aBHCHUMOCTb CONPOTUBIIEHMSI IPOBOJHUKA OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

6. MarnuTtHble sBieHUs. OCHOBHBIE 3aKOHOMEPHOCTH. MarHuTHOE II0Jie B BaKyyMe.
CunoBast M 3HEpPreTUYECKas XapaKTEPUCTHKAa MAarHUTHOroO mojis. CHIIOBBIE JIMHUM MarHUTHOTO
nosisi. 3akoH buo-Casapa-Jlannaca. Cuna Jlopenua. 3akon Ammnepa. UHaQyKTUBHOCTE. MaruuTHble
CBOICTBaA pa3au4HbIX cpell. DeppOMarHeTUKH.

7. OnextpomaruutHas uHAyKuua. J/1C nHAYKIMY U MHAYKIMOHHBINA TOK. OnbITel @apajes.
ITpaBuiio Jlenna. Toku ®yko. Camonnaykuus. [1oTok ¥ IUpKyJIALKS MAarHUTHOTO TOJISI B BAaKyyMe.
CBs13b MAarHUTHOTO U 3JIEKTPUYECKOTO MOJISI.

8. IIoTok M HMPKYJIALMS 2JIEKTPOMAarHUTHOTO TOJIS B cpefie. BUXpeBoe 2IeKTpUUYECKOe 110I1e
U TOKM CMelleHMs. YpaBHeHMs MakcBema. DJIEKTpOMAarHUTHbIE KosiebaHusl (CBOOOJHBIE U
3aryxatomue). @opmyna Tomrcona. Pe3oHaHC 51eKTpOMarHUTHBIX KOJleOaHUH B KOHTYpe.

9. BoiHYXIEHHBIC dJIEKTpOMarHuTHeIC KoeOanus. [lepemennsiil Tok. 3akoH OMa st 1ienu
IIEPEMEHHOI0 TOKA. JJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBAa 3JIEKTPOMArHUTHBIX BOJH. BekTop
[Toittunra. OGbeMHast IIIOTHOCTh 3HEPTUU U UMITYJIbCa 3JIEKTPOMAarHUTHON BOJIHBI.

Onruka ¥ 2IeMEHThl KBAHTOBOH (DU3HUKHA

1. CgonictBa cBeToBbIX BOJH. Illkanma snexkTpomarHUTHBIX BOJH. CKOpPOCTh CBETa, €€
onpezaenenue. OnbiT MaiikenscoHa-Mopnu. 3Hauenue ckopoctu ceta g CTO. Onrtuueckunit
s dexr Homnepa. [laBnenue cBera, onbiThl JIeOenena.

2. JlyudeBas (reomeTpuyeckas ONTHKA), €€ OCHOBHBIE 3aKOHBI. JIMH3BI, 3epkana. Dopmyna
TOHKOM JMH3bL. AOeppanuu. LlenTpupoBaHHble onTHYecKUe cucTeMbl. OnTHYecKHe MpUOOpHI, UX
BO3MOXHOCTH. POTOMETpUS, IBE CUCTEMBI €IMHUI] (POTOMETPHUH.
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3. TennoBoe u3nyueHue. AOCOIIOTHO YepHOE TeJo, ceprle Tena. 3akoH Kupxroda. 3akon
cmenienuss Buna. Pa6oter [1nanka. Kpusas Ilnanka. 3nauenue padot Ilmanka nims oO00CHOBaHUS
KOPIIYCKYJIIPHON IIPUPOABI CBETA.

4. KsanroBas mnpupoma cBera. Doroaddekr, ero 3akonel. Paborer CromeroBa u
Oitnmureitna. OnbiTel bote. Paccessnue Komnrona. KBaHThI cBeTa, MX XapaKTEPUCTHKH.

5. [Ilormomenue cBera. 3akoH byrepa-Jlambepra-bepa. CnoHTaHHO€ ¥ BBIHYKIESHHOE
u3nyyeHue cpera, noaxoJ Ilmanka u OiHiTeliHa. OCHOBBI KBAaHTOBOM 3JIEKTPOHMKH. AKTHBHAas
cpena. JIazepol. CBoiicTBa Jla3epHOTO M3MyYeHUs. HenuHeiHas onTuka.

6. Unrepdepennus u qudpakmus ceeta. Judpaknuonnas pemerka. KorepeHTHass onTHka.
[Tonspu3zanus ceetra. Jucnepcus cBeta. DIEeKTPOHHAS TEOPUS AUCIIEPCHH.

7. Crpoenue atoma. OnbiTel Pesepdopna mo paccestauro anbda gactum. [Toctymnarsr bopa.
OKCHepUMEHTAIbHOE JI0KA3aTeNbCTBO JAMCKPETHOCTH HSHEPreTHUECKUX YPOBHEH aToMa (OIBITHI
Opanka u ['epna). JIuneiyaTsiii crieKTp aTomMa BOJOpoa. DJIeMEHTapHasi TEOPHUs aToMa BOJOpOaa
o bopy.

8. T'unoresa ne-bpoitis. Bonnossie CBOMCTBA BEILIECTBA. CooTHolieHne
HEeoMpeAeNeHHOCTe! A1 KOOpAMHAT U HUMITYIbCOB. BomHoBas ¢GyHKIUS M €€ CTaTUCTHYECKUN
cmblcia. O6miee ypasaenue Llpenunrepa.

9. Dnementsl kBaHTOBOU ¢u3uku. CruH anekrpona. Ksantoseie uncina. [Ipunnun [Naymu.
Ilepnonnueckas cucrema siieMmeHToB [[.11.Menzeneesa.

6. MeToauyeckne MaTepHuaJIbl, ONpeesolue NPoueIypbl OHeHUBAHUS 3HAHMI,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH

MaxkcumanbHas cymma (100 GamnoB), HaOupaeMasi CTYJEHTOM MO AMCHMILIAHE BKIIOYAET
JIBE€ COCTaBJISIOIINE:

— nepeas cocmasnAwas — OLEHKA pEryIsSIpHOCTH, CBOEBPEMEHHOCTH M KadyecTBa
BBITIOJTHEHUS] CTYJIEHTOM Yy4eOHOW paboThl MO H3YYCHHIO [UCHUIUIMHBI B TEYEHHE IMepuoja
W3y4YeHUsl TUCUUIUTUHEI (cemecTpa) (cymma — He Goniee 70 OamoB). bamibl, xapakTepusyronme
yCIeBaeMOCTh CTYJCHTA MO TUCIUILUINHE, HAOUPAIOTCS UM B TE€UYEHHE BCETO Meprojaa oOyueHus 3a
U3YYCHHE OT/ICITHHBIX TEM U BBITOJTHCHHUE OT/ICIIBHBIX BHJIOB padoT.

— emopas cocmaegnaouas — OIeHKa 3HaHHWM CTyJeHTa IO pe3ylbTaTaM MPOMEXYTOYHOU
atrectanuu (He 6osee 30 O6amIoB).

Kputepuem oreHkn ypoBHS C(HOPMHUPOBAHHOCTH KOMIETEHIMH B paMKax ydeOHOU
nucuuminael «dusnka» Bo Il cemectpe aBnsieTcs 3a4er.

OOmmit Oannm Tekymero u pyOeKHOTO KOHTPOJS CKIAABIBAGTCS W3  CIEAYIOIIMX
COCTABJISIIONIMX TpriiokeHue 2. B TedueHne yueOHOro mporecca CTYJIEHT 00si3aH OTYUTATHCS IO
TEOPETUUECKOMY MaTepHaIly U MPAKTUYECKUM 3aHATHSAM: ONPOCHI, UHIUBUAYAIbHbBIC 3aaHMUS.

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

Pe3yabTaThl 00yueHust OcHOBHbIE IOKa3aTeJIU OLeHKH pPe3y/ibTATOB Bujg oneHouHOro
(KomMIeTeHIMH) o0y4eHust MarepuaJja
OIIK-1 - Cioco0en 3HATH:
TIPUMEHSTH - OCHOBHBIEC MOHATHS, 3aKOHBEI U MOJEIN MEXaHHUKH,

MOJEKYISpHOK  (U3MKM ¥ TepMOAHHAMHKH,
5IEKTPUYECTBA Y MATHETH3Ma, ONTHKH, KONeOaHuH u
OOLIEHHKEHEPHBIE 3HAHMS, BONH, KBAaHTOBOH (U3MKH M HX MAaTeMaTHYECKOe
MCETOABI MATEMATUYCCKOI'O BBIPAXKCHUE, TPaHUILIBI 204 NPUMEHUMOCTH,
aHaIM3a U HpUMEHEHNE 3aKOHOB B MPAKTHUECKUX TIPHIIOKECHUAX;
MOJIETTMPOBAHHS, - GyHZaMeHTaNbHEIE (DH3MUYECKHE OTBITH H MX PONb B
Pa3BUTHH HAYKH;

TCOpETHHCCKOTO 1 - MeTOIBl OSKCNEPUMEHTANLHOTO M TEOPETHYECKOTO
OKCIIEPUMEHTAJIBHOT'O uccnenoBanus B GU3MKE;

HUCCIICA0OBaHNUA B - IOHUMATh CYITHOCTh (PU3MUECKUX SIBICHUI;

C€CTCCTBCHHOHAYYHBIC U
TunoBsie OLICHOYHEIC
MaTepPHAIIBI JJIs1 YCTHOTO
oIpoca, KOJJIOKBUYMa 1
MIPOXOJKICHHUS 3aUeTa
(pazoden 5)
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podecCHOHATbHOM - OLCHMBATh  YHCIICHHBIE  TOPSIKM  BEJIMYMH,
. XapaKTePHBIX ISl PA3JIMYHBIX pa3/ieioB (GU3UKH;
ACATEIPHOCTIT, - OCHOBHBIC (HM3MYECKHE BEIMYHMHBI M (hU3UUECKHE

KOHCTaHTBl, HMX OIpE/eICHHEe, CMBICI, CHOCOOBI H
€IMHULBI UX U3MEPEHNS;
- BKJAQI POCCHHCKMX U 3apy0eXHBIX YUYCHBIX,
OKa3aBIIMX HAWOONbIIEEe BIMSIHHE HAa pa3BHUTHE
¢bu3nKy;
yMeThb:
- TMPaBWIHHO NOHUMATH M OOBACHITH (HU3NIECKHE
3aKOHBI SIBJICHHS M CBOMCTBA TeJ, OTJIMYATh THIIOTE3bI
OT Hay4YHBIX TEOPHH;

- MOJIb30BAThCS OCHOBHBIMU ¢busYeCKUMH
npubopamu, CTaBUTh M pellaTh  I[pOCTeHmIne
SKCIEPUMEHTANIBHBIE 3ajauu, o0OpabaThIBaTh,

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

- TPOSBIITH OCBEIOMJICHHOCTH B BOIIPOCAX,
CBA3aHHBIX C HUCTOPUEM Ba)KHEUIIMX OTKPBITHA B
¢usnke;

- TIOJIB30BAThCA TPU PabOTE CIPABOYHON M ydeOHOM
JIUTEPATypOii;

- NPUMEHATH TOJIyYCHHBIC 3HAHWSA MO (U3MKE I
O0BSICHEHHUSI Pa3HOOOpAa3HBIX (PH3UUCCKUX SBICHUU U
CBOWCTB BCINECTB, MPAKTUYCCKOTO HCIIOIb30BAHUS
(U3MYECKUX 3HAHUM;

- OIICHMBaTh JIOCTOBEPHOCTh CCTCCTBCHHOHAYYHOU
WHpOPMALINH;

- HICIIONTF30BATh MIPHOOPETEHHBIC 3HAHUS W YMCHUS IS
pelIeHus] MPaKTUIECKUX 3aJad MOBCEIHEBHOW JKU3HU,
obecrieueHnst 0€30IIACHOCTH COOCTBEHHOM JKH3HHU,
TIPUPOJIOTIOTIH30BAHUS M OXPAHBI OKPY KAOIICH CPEIBI.

7. YueOHO-MeToANYecKoe o0ecnmeueHue TUCHAINHbI

7.1. Hopmamueno-3axonooamenvivie axmoi

1. Tlpuxaz MunoOpuayku Poccum ot 12.03.2015 Ne 207 "O6 yrBepxkaeHuu (enepaabHOTO
roCy/1apCTBEHHOI0 00pa30BaTEIbHOIO CTaHAApTa BBICIIET0 00pa30BaHUS 110 HANpPaBICHUIO
noarotoBkn  09.03.01  IlpuknagHas  uHdopmaTuka  (ypoBeHb  OakanaBpuara)"
(3apeructpupoBano B Muntocte Poccun 27.03.2015 Ne 36589)

7.2. OcnosHas iumepamypa
1. HukepoB B.A. ®usuka. CoBpeMeHHbIN Kypc [DIeKTpOHHBIN pecypc]: yueOHuk/ Hukepos
B.A.— DnekTpoH. TekcToBbie faHHbIe.— M.: JlamkoB u K, 2016.— 454 c.
(http://www.iprbookshop.ru/14114.html)
2. Obmas ¢pu3uka [DIeKTpOHHBIN pecypc]: yaedHoe mocoodue mys By30B / A.H. Bapasa, M.K.
['yokun, JI.A. BanoB u ap.; nox pen. B.M. benokonsitoBa - M. : M3aarensckuii jom MOU,
2016. (http://www.studentlibrary.ru/book/ISBN9785383009994.html)
3. "Kypc o6meit puzuku. OcHoBbl Gpusuku. T. I. Mexanuka. DeKTpUYecTBO U MarHETH3M.
Kone6anus u BoHbl. BomHOBas ontuka [ 3neKTpoHHBIN pecypc]: Yueb. mocodue: 11 By30B. /
Kunrcen A. C., Jlokmun I'. P., OnbxoB O. A.; [loa pen. A.C. Kunrcena. - 2-e uzna., ucop. - M. :
OU3MATIIUT, 2007."
(http://www.studentlibrary.ru/book/ISBN9785922107532.html)
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4. Kypc o6eit ¢pusuku. OcHoBbl Gpusuku. T. II. KBanToBas u cratucruyeckas pusuka.
Tepmonnuamuka [ DneKTpoHHBIN pecypc]: Yueb. mocobue: 1y By30B. / benonyukun B. E.,
3aukun /. A., Hunentok 10. M. - 2-e uzz., ucmnp. - M. : ©UZMATIIUT, 2007.
(http://www.studentlibrary.ru/book/ISBN9785922107549.html)

7.3. [Hononnumenvras tumepamypa

1. CaBenweB U.B. Kypc o6mieit usuku. T. 1-3. M. «Jlaaby . 2006.

2. CuyxwuH /.B. O6mwuii kypc puszuxku. PUIMATIIMT/MOTH. 2005.

3. Martsees JI.H. Kypc o6mie#t ¢puzuku. T. 1-5. M.: OHUKC 21 Bek, 2003.

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

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

6. Bonpkenmmreiin B.C. COopHuk 3ama4 mo obmemy Kypey pusuku. M.: Hayka, 1979.

7. JlabopaTtopHblii npakTukyMm 1o ¢usuke / nox pemaknueir A.C. AxmaroBa. M.: Breicmias
mkosa, 1980.

8. ®usnueckuit npaktukyM / nox penakuueit B.M. Mseponosoii. M.: Hayka, 1971.

9. Tpodumona T.U. KpaTkuii kypc ¢pusnku ¢ npumepamMu penieHus 3anad. Y4yeOHoe mocodue.
M.: KHOPYC, 2007.

10. O6mas ¢usuka (MexaHuka). Bonpocsl u 3agaHus AJis MPOBEIEHUS 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 u 3amaHus Uil TPOBEACHUS
PEUTHHTOBBIX U CEMUHApPCKUX 3aHATHH (yueOHo-meT.u3a.) / Temykye .M., llununosa A.X.,
[ITe63yxoBa M.A. Hanbuuk: KBI'Y, 2005.

12. Obmas ¢usmka. Mexanuka. MonekynspHas ¢usuka. Bompocbl u 3amanus amis
MPOBEJICHUS] PEUTHHTOBBIX M CEMUHApPCKUX 3aHATHH (yueOHOo-mer.n3n.) / Temykyer U.M.,
[Mununosa A.X., Illed3yxoBa M.A. Hanpuuk: KBI'Y, 2006.

13. OO6mas ¢u3uka. DIEKTPUYECTBO U MArHETHU3M. DIEKTPOMAarHUTHBIE KoJjeOaHUs U
BostHbI / TemykyeB .M., lunuuosa A.X., llle63yxoBa M.A., Tnynosa M.M. Hanpuuk: KbI'Y,
2011.

14. OnTuka. AToMHas u siaepHas ¢pusuka. Oomas ¢pusnka. JJabopatopHslil TpakTUKYyM /
AsuzoB UK., Tnynosa M.M., lununosa A.X. Hanpuuk: KbI'Y, 2005.

15. O6mas ¢uzuka. OnTvka. DIeMEHTHl aTOMHOW U siaepHOW ¢u3uku / AnexkoBa A.M.,
[ununosa A.X. Hansuuk: KbI'Y, 2012.

16. Obmas ¢usuka. Jlabopatopusiii mpaktukym / AsuzoB M.K. Kymaxos A.M. u np.
Hanpuuk: KBI'Y, 2006.

7.4. Humepnem-pecypcwi

[Ipu n3yyenun aucuuminHel «®Du3nKa» CTyIEHTaM IOJIE3HO I0JIb30BAThCA CIEIYIOIIUMHU
HuTepHeT — pecypcaMu:

1. http://elibrary.ru

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

AR o

7.5. Memoouueckue ykaszanus Kk 1a00pamopHbvim 3aHAMUsIM

1. O0mas ¢usuka. Jlaboparopusiii npaktukym / Asuzo M.K., Kymaxos A.M., Kypmesa P.b.
u ap. Hampumk: KBI'Y, 2006.

2. JlaGopaTopHblii MpakTUKyM 1o snekTpomarHetusmy / Temykyes M.M., Ilugo X.T.,
Opxksacos T.A. Hanpuuk: KBI'Y, 2002.
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3. OnTuka, atoMHas U saepHas ¢usuka. Jlabopartopusiii npaktukym / Asuzos U.K., Anekos
A.M., KymaxoB A.M. u np. Hanmpuuk: KBI'Y, 2016.

7.6. Cospemennvle npogeccuonanivhvie 6a3vl OAHHLIX

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

HanmonanwsHas anexrponnas oubdauorexa PI'b https:/H36.pd

3. Kpynueitmas equnas 6a3a 1aHHBIX, COJepiKalias aHHOTAIMH U HH()OPMAIHIO O IIUTUPYEMOCTH
peLeH3uPYEMOii HayYHOU TUTEPaTyphl, CO BCTPOCHHBIMU HHCTPYMEHTAMU OTCJIEKUBAHUS,
aHaM3a ¥ BU3YAJIM3aLUHU TAaHHBIX. WWW.SCOPUS.COM

4. Camas nonHas MaTeMaTuuyeckas 0a3a JaHHBIX, OXBaThIBaIOIIas MaTepHalbl ¢ KOHIA 19 Beka.
zbMath conepXHT JOKYMEHTBI, )KypHAJIbl U KHUTH [0 MAaTeMaTHKe, CTAaTUCTUKE, MH)OpMaTHKeE,
a TaKk)Ke MallIMHOCTPOCHUIO, PHU3HKE, ECTECTBEHHBIM HayKaM H Ap. www.zbmath.org
(ocTyn OTKPBITHIN)

N =

7.7. Memoouueckue ykazanus no npo8edeHur0 pasiuiHvlx y4eOHbIX 3aHAMUL, U PA3TUYHBIM BUOAM
camocmosamenvbHou pabomol

VYyeOnass pabora mo aucuurimHe Dusmka COCTOMT M3 KOHTAKTHOH pPAaOOTHI (JIEKLIMH,
naboparopHble  pabOThI) W caMOCTOATEIbHOW pPaboThl. COOTHOIIEHWE JICKIMOHHBIX H
1a00paTOPHBIX 3aHATHM K OO0IIEeMy KOJIWYECTBY 4YacOB COOTBETCTBYET Y4YeOHOMY IUJIaHy
Hampasnenuss moaroroeku (09.03.03 — IlpuxmagHas wHOpMAaTHKa B SKOHOMHKE, MPOQPIIH
"IIpuknaguas nHpopMaTHKa B SJKOHOMHKE".

[Ipuctynas kK H3y4YeHUIO ITUCIMIUIMHBI, O0y4aromemycss HeoOXOIWMO O3HAKOMHTHCS C
TEMAaTUYECKUM IUIAHOM 3aHATHH, CIIMCKOM PEKOMEHIOBaHHOHN y4eOHOW nutepaTypbl. Cremnyer
VSICHUTD IOCJIEIOBATEILHOCTD BHITIOJHEHHS UHIUBUIYATbHBIX YU€OHBIX 3aJaHHM, 3aHECTH B CBOIO
pabouyro TeTpaas TEMbI H CPOKH ITPOBEACHUS J1a00paTOPHBIX paboT. YPOBEHB U TIIyOMHA YCBOCHHS
TUCITUIIIMHBL 3aBUCAT OT AaKTUBHOM W CHUCTEeMAaTH4YeCKOW pabOThl Ha JEKUIUAX, H3yYEHUS
PEKOMEH/I0BaHHOM JTUTEPATypPhl, BBIIIOIHEHUS JIaOOPaTOPHBIX padoT.

OOyyaromuiics A7 MOJHOTO OCBOCHHS MaTepualia TOJDKEH HE MPOMyCcKaTh 3aHATUS U
aKTHBHO y4acTBOBaTh B yueOHOM mporiecce. JIEKIuu BKIIIOUAIOT BCE TEMbI U OCHOBHBIE BOIIPOCHI
busuku. g MakcumanbHOM 3((HEKTUBHOCTH M3y4eHHUS] HEOOXOAMMO MOCTOSHHO BECTH KOHCIEKT
JIEKIUH, 3HaTh PEKOMEHIyEMYIO IIPENoJaBaTesIeM JIUTEPATypPy, MO3BOJISIONIYIO JOTOJIHUTD 3HAHUS
U JIy4IlIe TIOATOTOBUTHCS K TAO0OPATOPHBIM 3aHATHSIM.

B cootBeTcTBHY ¢ yueOHBIM IUTAHOM Ha Ka)1YI0 TEMY BbIIEIEHO HEOOXO0AUMOE KOJIUYECTBO
4acoB JIa0OpAaTOPHBIX 3aHATUH, KOTOpPHIE TMPOBOJATCS B COOTBETCTBHM C  BOIPOCAMH,
PEKOMEH/I0BaHHBIMM K M3YUYEHHIO 10 ONpeleleHHbIM TemMaMm. OOydaromuecs JO0IKHBI PETyIsIpHO
TOTOBUTHCS K TAOOPATOPHBIM 3aHATUAM. [Ipy MOATOTOBKE K 3aHATHAM CIIeyeT PYKOBOACTBOBATHCS
KOHCIIEKTOM JIEKIIMII M PEKOMEHJOBAaHHOM JTepaTypoil. TeMaTHudecKui IUIaH JUCLUILINHBL,
yueOHO-METOIMYECKUE MaTEePHaNIbl, a TAKXKE CIIMCOK PEKOMEHJIO0BAHHOM JIUTEpaTyphl MPUBEICHBI B
paboueit mporpamme

Memoouueckue pexomenoayuu npu padome HAO KOHCHEKMOM 60 8PeMsA NPOGEOeHU
JleKyuu.

B mporecce NeKIMOHHBIX 3aHATHH 1iejecooOpa3HO KOHCIEKTUPOBATh YUeOHBIN MaTepual.
Jnst 9TOrOo WCHONB3YIOTCA OOIMMEe W YTBEPAMBIIHMECS B TMPAKTUKE TpaBUjia, W TMPUEMBI
KOHCIIEKTUPOBAHUS JICKIUH:

KoncnektupoBanue JneKIMiA BENETCS B CHENHUAIBHO OTBEICHHOW IJii ATOTO TETPaIu,
KaQXJIbIH JINCT KOTOPOU JOMKEH UMETh MO0JIs, Ha KOTOPBIX JEJIal0TCsl TOMETKU U3 PEKOMEHAOBAaHHOM
JUTEpaTyphl, IOMOJHSIONIMNE MaTepuaja MPOCIYIIAHHON JIEKIMHM, a TakXe IOoJ4epKUBaroIIne
0CO0YI0 B&KHOCTD T€X MU MHBIX TEOPETUUECKUX MOJIOKESHUH.

[lenecooOpa3Ho 3amuchiBaTh TEMY U IUIaH JIEKIHMM, PEKOMEHIYEMYIO JIMTEPATypy K TEME.
3anucu pas3fenoB JIEKIUU JOJDKHBI MMETh 3aroJIOBKH, IOJ3arojOBKHM, KpacHble CTpoku. s
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BBIJICJIICHUST PA3/IeJIOB, BHIBOJOB, OINpENEICHUI, OCHOBHBIX HAEH MOXKHO MCIIONB30BaTh LIBETHBIC
KapaHJany 1 GJaoMacTepsl.

Ha3BanHble B JIEKIIMM CCHUIKM HAa TIEPBOMCTOYHHKH HAJIO0 MOMETUTH Ha TOJIAX, YTOOBI MPH
CaMOCTOSITeNIbHOM padoTe HalTH M BOHCaTh HX. B KOHCHEKTE JOCIOBHO 3alMCHIBAIOTCS
OTIpeNieNIeHUs] TIOHATHH, KaTreropuidi W 3akoHOB. OcCTallbHOE OHKHO OBITH 3alyucaHO CBOMMU
CJIOBaMH.

Kaxnomy cryneHTy HE0OXOJMMO BBIPa0OTaTh M HCHOJIB30BATH JOMYCTHMbIE COKpAIEHUS
HauboJsee pacIpOCTPAaHEHHBIX TEPMUHOB U MOHSITHIA.

Memoouueckue pekomenoauuu no n0020moeKe K 1adopamopHsvim padomam

JIaGoparopHble paboThl — COCTaBHAs YacTh y4e€OHOIO Mpoliecca, rpynmnosas GopmMa 3aHsITHIA
Ipy aKTUBHOM ydacTUU cTyneHToB. JlaboparopHble paOOThl CIOCOOCTBYIOT YIiyOJI€HHOMY
U3YyYCHHUIO HauOoJee CIOKHBIX MPOOJIEeM HAYKH U CIY’KaT OCHOBHOM (pOPMOH MOABEICHHS UTOTOB
caMoCTOSTeNbHOI paboThl oOyuatonuxcs. Llenbio nabopaTopHbix paboT gBISETCS YIriyOJleHUe U
3aKpeIUIeHUE Ha MPAKTHUKE TEOPETHUECKUX 3HAHHM, MOTYYEHHBIX 00YJalOUIMMHCS Ha JICKIHIX U B
MIPOLIECCE CaMOCTOSTENILHOTO N3YUYEeHHsI y4eOHOro MaTepHaa, a, CieloBaTeNbHO, (GOopMHUpOBaHHE Y
HUX OIPEJICIIEHHBIX YMEHUH 1 HAaBBIKOB.

B xoze moaroroBku K 1abOpaTopHbBIM paboTaM HEOOXOAWMO MPOYUTATH KOHCHIEKT JICKIIHMMA
[0 TEME, W3YYUTh OCHOBHYIO JIUTEpPATYypy, O3HAKOMHUTBCS C JOMOJHHUTEIBHOH JHTEpaTypoH,
BBIMIOJHUTH TMOATOTOBUTEIbHYIO paboTy. Ilpu 3ToM ydecTh peKkOMEHAAlMU MpernofaBaTens u
TpeOOBaHUS POrPaAMMBI.

XKenarenpbHO TpHU MOATOTOBKE K J1a0OpaTOPHBIM paboTaM IO JUCIUILUIMHE OJHOBPEMEHHO
UCTIOJIB30BaTh HECKOJIBKO MCTOYHUKOB, PACKPHIBAIOIINX 33JJaHHBIC BOIPOCHI.

Ha nabGoparopubix paboTtax oOydarommuecs yyaTcs TpaMOTHO H3jaraTb MPOOJIEMBI,
CBOOOJTHO BBICKA3bIBAaTh CBOM MBICIH U CYXXACHHUS, PACCMATPUBAIOT CUTYAIMH, CIIOCOOCTBYIOIIUE
pa3BUTHIO MTPO(ecCHOHATBHON KOMIIETEHTHOCTH.

Crnemyer UMeTh B BUY, YTO MOJTOTOBKA K MPAKTUYECKOMY 3aHATHUIO 3aBUCHT OT (POPMBI, U
MecTa IPOBEIEHUS, KOHKPETHBIX 33/IaHUil U MOPYYEHUH. DTO MOXKET OBITh JIaboparopHas paboTa,
KOJIJIOKBUYM U JIp.

Memoouueckue pekomeHOAuUU NO OPZAHUAUUU CAMOCMOAMENbHOU PAdOmul

CamocrodTenbHas paboTa OCyIIECTBIsETCs MpU BcexX popMax 00ydeHHUs: OUHOM U 3a04HOM.

CamocrosiTennbHasi paboTa O0OYyYarOmMXCS - CHOCOO0 AaKTHUBHOTO, II€JIEHANPaBICHHOTO
nproOpeTEeHNs! CTYJJEHTOM HOBBIX JUIsl HErO 3HAHUN U yMEHUI 0e3 HEelmoCcpeCTBEHHOIO Y4acTHs B
ATOM Ipoliecca npenojasareneil. [IoBbleHne poau caMOCTOATENbHON paboThl 00yUYaOIUXCsl TPU
NPOBEICHUH Pa3IMYHBIX BUJOB YUEOHBIX 3aHATHN MpeAroiaraer:

—  ONTHMH3ALHUIO METOJIOB 0OyUEHUs, BHEIPEHNE B yUEOHBII MPOIIECC HOBBIX TEXHOJIOTHI
00y4yeHHMsl, MOBBIIIAIONINX MTPOU3BOAUTEIBHOCTh TPY/a MpenoiaBaTelis, akTUBHOE UCIOIb30BAHUE
WH(POPMAIIMOHHBIX TEXHOJIOTHH, IMO3BOJSIONIMX OOyJaromeMycs B YHAOOHOE Jisi HEro BpeMs
OCBanBaTh y4eOHBIN MaTepHa;

—  IIMPOKOE BHEIPEHHUE KOMITBIOTEPU3UPOBAHHOTO TECTUPOBAHHS,

—  COBEpIICHCTBOBAHWE METOAMKH IPOBEICHHS JTA0OPATOPHBIX PadOT, MOCKOJIBKY UMEHHO
3TOT BHJ Y4eOHOH padoThl B NEPBYIO OYepelb TOTOBUT OOYYAIOIIMXCS K CaMOCTOSITEIbHOMY
BBINOJIHEHHIO NTPO(EeCCHOHAIBHBIX 33/1a4;

CamocrosTenbHass paboTa TNPUBOTUT CTyIEHTAa K TIOJYYSHHIO HOBOTO 3HAaHWUS,
YIIOPSIOYCHHIO U YIITYOJICHUIO UMEIOIIMXCS 3HaHUHM, (OPMUPOBAHHIO Y HETO MPOQecCHOHATbHBIX
HaBBIKOB U yMeHU. CamocTosiTeTbHast paboTa BBITIOIHSET Pl () YHKITHA:

—  pa3BUBAIOILYIO;

—  “H(OPMAIIMOHHO-00yYaOIIYI0;

—  OPUEHTHPYIOILIYIO U CTUMYIUPYIOIYIO;

—  BOCHHTHIBAIOIIYIO;

—  HCCIIe0BATEIbCKYIO.

B pamMkax Kypca BEITIOIHSIOTCS CIIEAYIOIINE BUIBI CAMOCTOSTEIBHOMN paboThI:

1. TIpopaboTrka yueOHOro MaTepuasa o KOHCIEKTaM M yueOHOIl IuTeparype;
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2. BroinonHeHne pa3HOYPOBHEBBIX 3a/1a4 U 33JJaHUN;

3. PaGota ¢ TecramMu 1 BOIIpOCaMH JIJisi CAMOIIPOBEPKH;

4. BBINOIHEHUE UTOTOBOM KOHTPOJIHHON PaOOTEHI.

CryneHTaM peKOMEHIyeTCs C CaMOro Hadalla OCBOGHHMsI Kypca paboTaTh C JIUTEpaTypoil u
npeiaraeMbIMA 33JaHUSIMH B ()OpME TOATOTOBKH K OYEPEIHOMY ayIUTOPHOMY 3aHsATHIO. [Ipu
9TOM AaKTYaJlH3UPYIOTCS HMMEIOIIMEcs 3HaHMs, a TakkKe co3fgaeTcss 0asa AJii YCBOGHHS HOBOIO
MaTepuaia, BO3HUKAIOT BOIIPOCHI, OTBETHI HA KOTOPBIE CTYJEHT M0JIY4aeT B ayIUTOPUU.

Heo0xonuMo OTMETHTh, YTO HEKOTOPBIE 3a/laHusl Il CaMOCTOSATEIbHON pabOThl IO KypCy
UMEIOT onpeaeneHHyo crneuuduky. I[Ipm oOcBOeHHMHM Kypca CTYIEHT MOXKET IOJb30BaThCsS
OubmuoTekol By3a, KOTOpas B TIOJHOW Mepe oOecreueHa COOTBETCTBYIOIIEH JHMTEpPaTypoOu.
3HAUYUTENIbHYIO TOMOIIb B MOJTOTOBKE K OYEPEIHOMY 3aHITHIO MOXKET OKa3aThb MMEIOIIMICS B
yueOHO-METOIMYECKOM KOMIUIEKCE KpPaTKUW KOHCIEKT JieKuid. OH Ke MOXKET HCIOJIb30BaThCA U
JUIS 3aKpEIJICHUs] TOJIyYeHHOTO B ayAuTOpuu Mmarepuana. CamocrosdrenbHas paboTa CTYIEHTOB
IpeyCMOTpeHa Y4YeOHbIM IUTAHOM M BBIIIOJHAETCA B 00A3aTeNbHOM TOpsAKe. 3alaHus
MIPEAJIOKEHBI IO KaX0M M3y4aeMOi TeME U MOTYT FOTOBUTHCS MHIUBUAYAIbHO WM B rpyme. [lo
HEOOXOUMOCTH CTYJEHT MOXET 0Opamarhcs 3a KOHCYNIbTallMel K MpernoiaBareito. Brinonnenue
3a/laHuil KOHTPOJIMPYETCS U OLIEHUBAETCSI IPEII01aBATEIEM.

JIns  ycmemrHoro camMoOCTOATENbHOIO HM3Y4Y€HUsT Marepuana CeroJHs HCIHOJIb3YHOTCS
pa3nuyHble CpeACTBa OOYYEHHsS, CPEIu KOTOPHIX 0CO00€ MECTO 3aHUMAOT HH(OPMALUOHHBIC
TEXHOJIOTUH PA3HOTO YPOBHSI U HANPABIEHHOCTHU: AJIEKTPOHHbIE YYEOHUKH U KYpChI JIEKLIUN, 06a3bl
TECTOBBIX 33J[aHUH W 3a/1a4. DJICKTPOHHBIM YI4EOHHUK MPEIICTABISET COOOM POrpaMMHOE CPECTRBO,
MO3BOJISIOIIEE  NPEACTaBUTh I M3YYEHUS TEOPETUUYECKUA  MaTepual, OpraHU30BaTh
anpoOMpOBaHUE, TPEHAX U CaMOCTOSTEIbHYIO TBOPYECKYIO paboTy, IMOMOrarouee CTyJIEeHTaM Hu
MIPENO/IaBaTeNIl0 OLEHUTh YPOBEHb 3HAHUW B OIPEACIICHHONW TEeMaTHKe, a TakKe CoJeprKallee
HEOOXOMMYIO CIPAaBOYHYI0 WH(POPMALNIO. DIEKTPOHHBIA YIYeOHUK MOXKET MHTETPUPOBATh B ceOe
BO3MOXXHOCTH DPAa3JIMYHBIX MEAArorn4ecKuX MPOTPAMMHBIX CPEACTB: OOYYAIOIIUX MPOrPaMM,
CIIPaBOYHHMKOB, YUEOHBIX 0a3 JaHHBIX, TPEHAXKEPOB, KOHTPOJIUPYIOIIHUX MTPOTPaAMM.

Jlisg ycmemHoW OpraHu3alid CaMOCTOSITENFHOM pabOThl BCe AKTHBHEE MPUMEHSIFOTCS
pazHooOpa3Hble 00pa3oBaTeibHbIE pecypchl B ceTH VIHTepHET: cHucTeMbl TECTHUPOBAHHS IO
pa3IMYHBIM 00JIACTSIM, BUPTYyalbHbIC JIEKIIUH, JIAOOPATOPHH, TIPU 3TOM IOJIH30BATENO JOCTATOYHO
MMETh KOMIIBIOTEp W MOAKIIOUeHHe K MHTepHeTy mis Toro, 4ToObI CBA3aThCA C MPEINoaaBaTelieM,
pemarb BBIYMCIUTENbHBIE 33ladyd M TOJy4yaTh 3HaHMs. Mcrnonb30BaHHME ceTell yCHIIMBAEeT pPOJib
CaMOCTOSITENIbHON paboOThl CTYAEHTAa W MO3BOJIIET KapAUHAJIBbHBIM 00pa30oM HM3MEHUTHb METOJIUKY
MPEno/IaBaHMusl.

CTyzneHT MOXET IoJIydaTh BCE 3a/laHUs U METOJMYECKUE YKa3aHUs 4epe3 CepBep, YTO JaeT
€My BO3MOXKHOCTh TPHUBECTH B COOTBETCTBHE JIMYHBIE BO3MOXHOCTH C HEOOXOJWMBIMH IS
BBIMIOJIHEHUS paboT Tpyno3aTpataMu. CTyAEHT UMEET BO3MOKHOCTh BBIIIOJIHATH padoTy JloMa WU
B ayautopuu. bomnbinoe BocmuTatensHOe M 00pa3oBaTeNbHOE 3HAYEHHE B CaMOCTOSTEIIEHOM
yu4eOHOM TpyZA€ CTyAEHTa UMEET CaMOKOHTpOJb. CaMOKOHTPOJIb BO30YXKJaeT U IMOAJAEPKUBACT
BHUMAaHUE W HWHTEPEC, MOBBIIIAET AKTUBHOCTh MMaMSITH W MBIIUICHUS, I103BOJIAET CTYACHTY
CBOEBPEMEHHO OOHApPYXUTh W YCTPAHHUTH JOIMYIICHHbIE OMMOKH M HEAOCTATKH, OOBEKTHBHO
ONpENIETUTh YPOBEHb CBOMX 3HAHWUM, NpPAKTUYECKUX yYMeHU. Camoe IOCTymHOE U MPOCTOE
CPEICTBO CAMOKOHTPOJISI C MPUMEHEHHEM HH(OPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH - 9TO
pSA TeCTOB «on-line», KOTOpbIEe MO3BOJISIOT B PEXHME PEATbHOTO BPEMEHH OIPENeTUTh CBOM
YPOBEHb BJIaJICHUS TIPEAMETHBIM MaTEPHAIIOM, BBIIBUTh CBOW OIMOKH U MOJTYyYUTh PEKOMEHIAIINN
10 CaMOCOBEPIICHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome ¢ 1umepamypoii

Bcro nutepaTypy MOXHO pa3fenuTh Ha y4eOHUKHM M yueOHbIe MOocoOus, OpUTHHAJIbHBIC
Hay4HbIE MOHOTparUeCKne NCTOYHUKH, HAyYHbIC MTyOJUKAIIMK B MIEPUOANYECKON niedaTtn. M3 Hux
MO>KHO BBIIETTUTH JTUTEPATypPy OCHOBHYIO (PEKOMEHIYEeMYIO), JOMOJIHUTEIBHYIO H JIUTEPATYPy IS
yrayOIeHHOTr0 U3Y4eHHUs JUCIUILINHBL.
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W3yuenne TUCHMILIMHBI CIIEAyeT HaUYMHATh C y4eOHUKA, IIOCKOJIBKY Y4eOHHK — 3TO KHUTA, B
KOTOPOM M3JI0KEHBI OCHOBBI HAYYHBIX 3HAaHMW II0 ONPEACICHHOMY NPEIMETY B COOTBETCTBHHU C
LEJSIMU U 33J1a4aMU 00y4€HHUsI, yCTaHOBJIEHHBIMH IIPOTPaMMOM.

IIpu pabGote c nuTepaTypoil HEOOXOIMMO YUHUTBIBATh, YTO HMEIOTCA Pa3IMYHbIC BUJbI
YTEHHUS, U KaX/IbII U3 HUX UCIOJb3YETCS Ha ONPEEIICHHBIX 3Tallax OCBOCHUS MaTepuaia.

IIpedsapumenvroe YTEHUE HAIPABICHO Ha BBIABICHHE B TEKCTE HE3HAKOMBIX TEPMUHOB U
IIOMCK MX 3HA4YEHMsI B CIIPAaBOYHOM JIUTEeparype. B yacTHOCTH, pu YTEHUM yKa3aHHOW JINTEPATYPbI
HE00X0AUMO MOJIPOOHENIINM 00pa30M aHAIU3UPOBATH OHATHSL.

Cke03H0e umenue TIpeAnojaraeT IpOYTEHHE Marepuaja OoT Hayana 10 KoHua. CkBo3HOE
YTEHUE JINTEPaTypbl U3 MPHUBEIEHHOIO CIMCKA JAaeT BO3MOXXKHOCTb CTYJEHTY C(OPMHUPOBATH CBOJ
OCHOBHBIX MOHATUH U3 U3y4aeMOl 00IaCTH U CBOOOTHO BIAJIETh UMHU.

Buvibopounoe — Ha060poT, UMEET LENBI0 MOMCK U 0TOOp Marepuana. B pamkax AaHHOrO
Kypca BBIOOPOYHOE YTEHHE, KaK CIOCO0 OCBOEHHUS COACP)KAaHUS Kypca, JOJDKHO HCIOIb30BATHCS
IIPY NTOATOTOBKE K MPAKTUYECKUM 3aHATUSAM 110 COOTBETCTBYIOIIUM Pa3zeiiaM.

Ananumuueckoe umenue — 3TO KPUTHUECKHH paz0op TEKCTa C TOCIEAYIOUIMM €ro
KOHCIeKTHpoBaHHeM. OCBOEHHE YKa3aHHBIX IMOHATUH Oyner Haumbosnee 3(P(GEKTUBHBIM B TOM
cllydae, ecii TIpY YTEHUH TEKCTOB CTYIEHT OyIeT 3a7aBaTh K 3TUM TEKCTaM BONPOCHL. YacTp w3
3THX BompocoB chopmynupoBana B POC B nmepeuHe BOIIPOCOB i codecenoBanus. [lepeuenp aTux
BOIIPOCOB OIPAaHUYEH, IOSTOMY Ba)XKHO HE TOJBKO COJAEpKAaHME BOIPOCOB, HO CaM IPHUHLHII
OCBOEHUS JIMTEPATYPBI C IIOMOILBIO BOIIPOCOB K TEKCTaM.

Lenbto usyuarowezo ureHus sBIAETCS TNIyOOKOE M BCECTOPOHHEE INOHMMaHUE y4yeOHOMU
uHpopmanuu. EcTh HECKOJIBKO MPUEMOB H3y4arOIero YTeHUs:

1. Yrenne mo airopuTMy mpeamnoiaraet pa3OueHne WHPOpPMaLUu Ha OJOKH: Ha3BaHUE,
aBTOp; MCTOYHHUK; OCHOBHas HJes TEKCTa; (AKTMUECKH Marepuai; aHaliu3 TeKcTa IyTeM
COIOCTABJICHUS HMEIOLUXCSI TOUEK 3PEHHUS [10 pacCMaTpUBAaEMbIM BOIIPOCAaM; HOBU3HA.

2. Ilprem oCcTaHOBKH BOIIPOCOB K TEKCTY UMEET CIICAYIOIINN aJIrOPUTM:

—  MENJICHHO IIPOYMUTATh TEKCT, CTAPAsCh OHATH CMBICI U3JI0’KEHHOTO;
—  BBIJICJIIUTH KIIIOUEBBIE CJIOBA B TEKCTE;
—  TOCTapaThCs MOHATH OCHOBHBIE MJIEH, TOJATEKCT U OOIINI 3aMBbICeIT aBTOPA.

3. IlpueMm Te3upoBaHMs 3aKIrO4aeTcsl B (OPMYIMPOBAHUU TE3UCOB B BUJE TMOJOXKEHMH,
YTBEPKJIC€HH, BBIBOJIOB.

K »ToMy MoOXHO [00aBUTh W UHBIE TpPHEMbl: TpHeM pedepupoBaHus, NpUeM
KOMMEHTHPOBAHUS.

BaxHoll cocraBistomeif J000ro COJMAHOTO HAyYHOTO H3/IaHUS SIBJISETCS  CIIHMCOK
JUTEpaTypbl, Ha KOTOPYIO cchlUlaeTcsi aBTop. llpM BO3HHMKHOBEHHMHM UHTEpeca K KaKOW-TO
o0cyx/1aeMoii B TEKCTe MpoliieMe BCerja ecTb BO3MOXHOCTh OOPAaTUThCS K CITUCKY OTHOCSILEHCS K
Hel juTeparypbl. B aToM cinydae Bes mpobiieMa kak Obl pa30MBaeTcs Ha COCTABIISIONINE YaCTH,
KaKIasi U3 KOTOPBIX MOXKET MU3Yy4aThCs OTIENBHO OT ApYrux. IIpm 3TOM BakHO HE TepsTh U3 BUAA
00N KOHTEKCT M HE MOTrPYKaThCs YPE3MEPHO B JETaIH, IOTOMY YTO TaKUM O0Opa3oM MOXKHO He
YBUJETH [JIABHOTO.

[TonroroBka K 3a4deTy JOJDKHA IPOBOJUTHCS HAa OCHOBE JIEKIIMOHHOIO MarepHana,
MaTepHuaja MPaKTUYeCKUX 3aHATUH ¢ 00s3aTelbHBIM OOpaIleHHEeM K OCHOBHBIM y4eOHHKaM IO
Kypcy. DTO MO3BOJHUT UCKIIIOUUThH OIIMOKM B MOHMMAHUU MaTepuasa, 0OJIErYuT €ro OCMBICIEHUE,
IIPOKOMMEHTHUPYET MaTeprall MHOTOUNCIEHHBIMU IIPUMEPAMH.

Memoouueckue pekomenoayuu 01 nOO20MOGKU K 3auemy:

3ayer Bo II-M cemectpe sBisercss (HOpMOI HMTOTOBOIO KOHTPOJIS 3HAaHUH W yYMEHUH
0o0y4aromuxcs 1Mo JAaHHOM NUCHUIUIMHE, MOJIYYeHHBIX Ha JIEKIUSAX, NPAKTHUECKUX 3aHATHSAX U B
npolecce caMoCTOsTeTbHONH paboThl. OCHOBOM JUIsl ONpENeNeHUsT OLEHKH CIYXXHUT YpPOBEHb
YCBOEHHUS 00yJaroIUMHUCA MaTepuasa, IpeayCMOTPEHHOro TaHHOM paboueil mporpammoit K 3auety
JIOIYCKAIOTCS CTYIEHTHI, HaOpasmue 36 u 6osee 6aIOB MO UTOTaM TEKYLIETO M MPOMEKYTOUHOTO
koHTpoJia. Ha 3adere ctyneHT MmoxeT HaOpath oT 1 10 25 6anmnoB (HO He Oonee 61 Gana).

B nepuon mnoAaroroBku K 3ayery oOydarolrpecs BHOBb OOpamiaioTcss K y4eOHO-
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METOUYECKOMY MaTepually U 3aKpeIIsiOT IPOMEXYTOUHbIE 3HAHUS.

ITonroroBka oOyuaromerocst K 3a4eTy BKJIIOYaeT TP 3Tama:

—  camocTofATeNbHas paboTa B TEYCHUE CEMECTPa;

—  HENOCPEACTBEHHAas NOArOTOBKA B JHM, IPEALIECTBYIOIHUE 3a4ETy 10 TEMaM Kypca;

— TOJrOTOBKAa K OTBETY Ha BOIIPOCHI K 3a4ETy.

IIpu moaroroBke K 3adeTy OOy4arOIIMMCS 1€J1€CO00pa3HO HCIOJIb30BATH MAaTepUabl
JCKIHA, y4eOHO-METOANYECKIE KOMIUIEKCHI, OCHOBHYIO H JIOTIOJHUTEIBHYIO JINTEPATYPY.

Ha 3auyer BbIHOCHTCS MaTepual B o0beMe, NPEAYCMOTPEHHOM pabodell MporpamMmoi
y4eOHOI TUCIMITIIMHEI 32 CEMECTp. 3a4eT MPOBOIUTCS B MMCBMEHHOM / yCTHOU (opme.

[Ipu mpoBeneHnm 3adeTa B NUCbMEHHOW (yCTHOW) ¢dopme, BEAyIIUMH IpenojaBarelib
cocraBiseT Owiersl K 3adery. DopMymuMpoBKa TEOPETHUECKMX 3aJaHUs COBIAJAET C
(bopMynHPOBKOH MEpeyHsl BOIIPOCOB K 3a4€Ty, TOBEICHHBIX /10 CBEIECHUS 00yYarOUIMXCsl HAaKaHyHe
3aueTHOM ceccuu. CoxepkaHHe BOIIPOCOB OJHOTO OMJIETa OTHOCHTCA K Pa3JIMYHBIM paszzeiiaMm
IIPOrpaMMBbl ¢ TeM, 4TOObI O0JIee OJHO OXBAaTUTh MaTepHua y4eOHOM AUCIUILINHBL.

Ha noaroroBky oTBeTa Ha OMJIET HA YCTHOM 3aueTe oTBOAUTCS 40 MUHYT.

Ipu npoBeIeHNH MMCBMEHHOT 0 3a4eTa Ha padoTy OTBOIUTHCS 60 MUHYT.

PesynbTar ycTHOTO (IMCEMEHHOT0) 3a4eTa BRIPKASTCS OLICHKOM 3a4eT / He3aderT:

8. MarepuajibHO-TeXHUYECKOE oDecriedeHne TUCIUNINHBI

8.1. TpeGoBanus kK MaTepPUATbHO-TEXHUYECKOMY 00ecredeHuIo

Jlis mpoBeieHUs JIEKIMOHHBIX 3aHATUI C KOMIIBIOTEpHOW mojnepxkoi (8 wyacoB u3 16)
TpeOyeTcs Haluuue ayJuTOpUM C HPOEKLUHOHHBIM OOOpYylOBaHMEM, TAaKXK€ INpPU HU3YUYEHUU
JUCUUIUIMHBEL «HpOpMaLlMOHHBIE TEXHOJOIMU B 3KOJIOTMH» IPEANoJaracTcs HCIOJIb30BaHHUE
WHTEPAKTUBHOU JTOCKH.

Bo Bpemst camocCTOATENBbHOM pPabOThl CTYAEHTHI HCIOJIB3YIOT KOMIIBIOTEPHBIE KIIACCHI
MHCTUTYTa UH()OPMATUKH, FIEKTPOHUKU M KOMITBIOTEPHBIX TEXHOJOTUH, ANEKTPOHHBIE YUTATbHbBIE
3asbl KBI'Y 1 nomaninmue KoMIbloTepsl.

Jlnst mpoBeieHus1 J1a0OpaTOPHBIX ¢ KOMITBIOTEPHOU TOAEPKKOM (32 vaca) MCIOJIb3YIOTCS
KOMITbIOTEPHBIE KJIACCHl MHCTUTYTa HH(OPMATUKH, HIEKTPOHUKU U KOMIIBIOTEPHBIX TEXHOJIOTHIA.

[Ipu npoBeneHnM 3aHATUI JIEKIMOHHOTO TUIA UCIIOJIB3YIOTCS:

JMIIEH3MOHHOE NMPOrpaMMHOe o0ecrieyeHue:

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

— AmHTuUBUpycHOoe mporpaMMHoe  obOecrnedeHue  Kaspersky  Endpoint  Security
Crannmaptasiii Russian Edition;

— AltLinux (Anst O6pazoBanue 8);

CBOOOJTHO paCTPOCTPAHSIEMBIEC TPOTPAMMBI:

— Academic MarthCAD License — maremaTriueckoe porpaMMHoOe o0ecredeHne, KoTopoe
MO3BOJISIET BBINOJHATDH, aHAIM3UPOBATh BaXKHEHIIINE NHXKEHEPHBIE pacueThl U 0OMEHUBATHCS MU,

—  WinZip nns Windows — nmporpamm Juist CKaTisl U pacliakoBKU (haityios;

— Adobe Reader nns Windows — nporpamma jutst urenust PDF daiinos;

— Far Manager — KOHCONBHBIN (DaWJOBBIM MEHEKEP IS ONEPAIMOHHBIX CHUCTEM
cemeiictBa Microsoft Windows;

— Academic MarthCAD License — MaTeMaTH4e€CKO€ MPOrpaMMHOE 00ecIedeHre, KOTopoe
MO3BOJISIET BBIMOJIHATDH, aHAIM3UPOBATh BaKHEHIIINE NH)XEHEPHBIE pacueThl U 0OMEHHBATHCS UMH.

8.2. Oco0eHHOCTH peau3anuu JUCHUNIMHBI 1151 HHBAJIWI0B H JIUI ¢ OTPAHUYEeHHbIMH
BO3MOKHOCTAIMHU 3}]0p0Bb$]
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Jlist CTYIEHTOB C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBBSI CO3JIaHBI CIEIHATbHBIC
YCIIOBHS JUIA MOJTydeHHs o0pa3oBaHus. B mensx NOCTYMHOCTH MONydYeHHs BBICHIErO 0Opa3oBaHHUS
no oOpa3oBaTeNbHBIM MPOrpaMMaM WHBAIMJAMHU M JIUIAMUA C OTPAHUYEHHBIMH BO3MOXHOCTSIMU
370pOBbsI yHUBEPCUTETOM 00CCIICUNBACTCSL:

1. AnbrepHaruBHas BepcHsi OHUIMAIBHOTO caiiTa B ceTH «/HTepHET» ISl CIa00BUISIINX;

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

— TPUCYTCTBHE aCCHCTEHTA, OKa3bIBAIOIIETO O0YYaromeMycsi HEOOXOIUMYIO MTOMOIIIb,
nyOnupoBaHUE BCIyX CIIPaBOYHON MH(OPMALUU O PACIUCAHUU yYEOHBIX 3aHSATHIA;
HAJIMYUE CPE/ICTB ISl YCHICHUS OCTaTOYHOTO 3PEHHsI, OpailIeBCKOM KOMITBIOTEPHOM
TEXHHUKH, BUJICOYBEINYUTEINCH, IPOTrpaMM HEBH3YaJIbHOTO JOCTYNa K MHpOpMAaNuy,
POrpaMM-CHHTE3aTOPOB PEYM M JIPYTUX TEXHUYECKHX CPEICTB INpHEMa-Nepeaadn
yueOHO wuH(poOpManuu B NOCTYMHBIX (opMax sl CTYICHTOB C HApYyLICHUSIMHU
3pEHHUS;

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

— TMCbMEHHBIC 3aJlaHMs BBINOJHAIOTCS Ha Oymare, HaJUKTOBBIBAIOTCS ACCHUCTEHTY
o0y4Jaronmmces;

3. JIns WHBaIMIOB W JIUI] C OrPAaHHMYCHHBIMH BO3MOXKHOCTSIMH 30POBBSI IO CIYXYy
(cmabocnplmamue, IyxXue):

— Ha 3ayeTe/PK3aMEHE  TPUCYTCTBYET  aCCHUCTEHT, OKa3bIBAIOIIMH  CTYACHTY
HEOOXOAMMYIO TEXHHUYECKYIO MOMOLIb C YYE€TOM HHIMBHIYaJIbHBIX OCOOCHHOCTEH
(oH moMoraer 3aHATH paboyee MECTO, INEPEABHUIaThCS, MPOYUTATh U OPOPMHUTH
3a7iaHue, B TOM YHMCIIC 3alUChIBAs IO/ AUKTOBKY);

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

4. Jlns WHBAIUAOB M JIUI] C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBbS, HMMEIOIINX
HapyIIEHHsT OIOPHO-ABUIAaTEILHOTO amiapara, CO3JaHbl MaTepUANbHO-TEXHUYECKHE YCIIOBHS,
o0ecreunBaoIie BO3MOXKHOCTh OECHpENsITCTBEHHOIO JOCTyla OOy4aloIiuxcsi B y4deOHbIE
HOMEIlEeHUs,, OOBEKTYy MUTAHMs, TyaJleTHble M Jpyrde IOMELICHHUsS YHUBEPCUTETa, a TakKkKe
npeOBIBaHMsI B YKa3aHHBIX MOMEIICHUSX (HAJIMYHe PACHIMPEHHBIX JBEPHBIX MPOEMOB, MOPYyYHEH U
JPYTUX MPUCTIOCOOTIEHUI).

— THMCHMEHHBIC 33JaHUS BBIONHSIOTCS HA KOMITBIOTEPE CO CHEIHaTN3UPOBAHHBIM
MPOrpaMMHBIM 00€CTIeYeHHEM WIIN HaTMKTOBBIBAIOTCSI ACCUCTEHTY

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

OOyyaromuecss U3 4Yucla JIML C OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBBSI 00€CII€UEHBI
AIIEKTPOHHBIMH 00pa30BaTENIbHBIMU pecypcaMu B (popMax, aganTUPOBAHHBIX K OTPAaHHYEHHSIM HX
3/I0POBBSL.
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9.JIucT nepeyTBep:KIeHUs1 padoyeil MPOrpaMMbl JUCHUIIHHBI (MOTYJIs)

Pabovas nporpamma:
onobpena Ha 2017/2018 yueOnsrii rog. [Iporokom No 3acemanus Kadeaphl
ot «07» mapra 2017 r.

B pabouyio mporpaMmy BHECEHBI CIEAYIOIINE W3MEHEHUS:
1. B uactu pazmena «Y4eOHO-MeTOAMIECKOE U HHPOPMAITHOHHOE 00CeCTICUCHHUE JUCITUTUTHHED)

PazpaboTrunk mporpaMmsl

3aB.xadeapoit

Ono6pena Ha 2018/2019 yuebHsr1it ro. [Iporokon Ne 3acenanus Kadempol
Ot «04» urons 2018 r.

B pabouyto nporpamMmy BHECEHBI CIEIYIOIINE U3MEHEHUS:

1. B uactu paznena «YueOHO-MeTOANYECKOE U HH(DOPMAIIMOHHOE 00eCTIeYeHNE TUCTUTLTNHBI

2.  Buactu YII B cBsi3u ¢ yrBepkaeHneM llopsiaka opraHu3amnuy U OCyImIeCTBICHUS 00pa30BaTeIbHOM
JISATEIILHOCTH 110 00pa30BaTeIbHBIM MPOTrPaMMaM BBICIIETO 00pa30BaHus, IporpaMmmamM OakajiaBpuarta,
nporpaMMam CreluanuTera, nporpammam maructpatypsl (IIpukas MunoOpraayku Ne301 ot 05.04.2017 r.)

PazpaboTunk mporpaMmsl

3aB.kadeapoii

Opnobpena Ha 20___/20___ yueOusblit rog. [Ipotokon Ne_ 3acenanus xadenpsl
OT « » 20 1.

B paGouyto mporpamMmy BHECEHBI CIEIYIONIHE U3MECHEHHS:
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Pacnpenesienne 6a/1J10B TeKylero U pyoe;KHOro KOHTPOJIst

Ipuio:xkenue

Cymma 6a/110B

Nen/n Bujt kourpoas Oomas cymma 1-s1 TOUuKa 2-51 TOYKA 3-s1 TOUKa

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

2 Texymuii KOHTPOJIb: J0 30 GamioB 10 10 6. 10 10 6. 70 10 6.
Py0GesxHbIi KOHTPOJIb

3 (TecTrpoBaHUE U 1o 30 6amios mo 10 0. mo 10 0. mo 10 0.

KOJJIOKBHYM)

4 Hroro cymma Tekyuero u

PyOEKHOTO KOHTPOJIS 1o 70 6amios 1o 236 10230 1m0 24 6
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