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1. lenn u 32724 U3yYeHHs] TUCHUATLIHHBI (MOLYJIsI)
1.1. Ileab 0CBOCHHSA TMCIIHILINHBI

VYyeOnas aucuuminHa «KoHLENuu cOBpEMEHHOTO €CTECTBO3HAHUS) MPEACTaBIsAET cO0O0M
HOPOAYKT MEXAUCIUIIMHAPHOTO CHUHTE3a Ha OCHOBE KOMILJIEKCHOTO ()eHOMEHOJIOTHYECKOI0, KyJlb-
TYyPOJIOTUYECKOTO M IBOIIOLIHUOHHO-CUHEPTreTUYECKOTO MOIX0I0B B COBPEMEHHOM €CTECTBO3HAHUMU.
B coorBercTBUM € 3TUM, JaHHAs AUCLMIUIMHA CTaBUT CBOEH LIEIBIO U3YUYEHHE OCHOBHBIX IIPUHIU-
IIOB U METOJOB HCCIIEJOBaHUs, IPUMEHSIEMBIX B COBPEMEHHOM E€CTECTBO3HAHWM, U3y4YEHHE OCHOB
YHUBEPCAIbHOIO 3BOJIOLMOHU3MA, CUCTEMHOI'O METO/Ja, TEOPUU CAMOOPIraHU3alUU, AHTPOIIHOTO U
JPYTUX IPUHLHUIIOB HCCIENOBAHMS KaK COCTABHBIX YaCTEl COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa. Ocoboe BHUMaHUE IPU ATOM YAENSAETCS MOBBIIICHUIO KYJIbTYpPbl MBIIUICHUS y4a-
HIMXCs ¥ POPMUPOBAHUIO Y HUX HAYYHOIO0 MUPOBO33peHus. KoHkpeTHO:

— U3YyYEHHUE OCHOBHBIX IIPUHIUIIOB U METOAOB HAy4YHOI'0 M HAy4YHO-TEXHUYECKOIO UCCIIEN0-
BaHMsI, IPUMEHSIEMBIX B COBPEMEHHOM €CTECTBO3HAHUY;

— U3Y4YEHUE OCHOB YHUBEPCAIBHOI'O 3BOJIIOLUOHU3MA, CHCTEMHOI'0 METOJ1a, TCOPUU CaAMOOP-
TFaHW3alMK, AHTPOIIHOTO IPUHIHMIIA HMCCIEJOBAaHUSA KaK COCTABHBIX YacTEl COBPEMEHHOM ecTe-
CTBEHHO-HAy4YHOU KapTUHBI MUPA;

— (opMHpoOBaHHE KOMILUIEKCA YCTOWYMBBIX 3HAHWN, YMEHMH U HABBIKOB, OMNPEIEIISIFOIINX
HAY4YHO-METOJI0JIOTHYECKYI0 MOATOTOBKY OaKalaBpoB, HEOOXOIMMBIX M JOCTATOYHBIX IJIsI OCY-
IIECTBJIEHUS] BCEX BUJIOB MPO(ECCHOHAIBHON AESITEIbHOCTH, IPETyCMOTPEHHON 00pa30BaTEIbHBIM
CTaHIAPTOM.

1.2. 3apauu JUCIUIIIIMHEI

OcHoBHbIE 337ja41 OCBOEHUS AUCHMILINHBI «KOHLIENIINN €CTECTBO3HAHUSY:

— MOBBIILIEHUE OOIIEH KylIbTYpbl MBIIIJICHUS ydaluuxcs U GOpMUPOBAHNUE Y HUX €CTECTBEH-
HO-HAYYHOTO CII0C00a MBIIICHHS;

— (opMUpOBaHME y YYaIIMXCS LEIOCTHOIO HAy4HOI'O MHPOBO33PEHHUS, YTO MOMOXKET UM
Jy4Ille OBJIaJIeTh COOCTBEHHOU Tpodeccueit.

— U3yYEHUE OCHOBHBIX NMPUHIUIIOB U METOJIOB MCCIEA0BaHNUs, UCIOIb3yeMble B COBPEMEH-
HOM E€CTECTBO3HAHMH, & TAKXKE OCHOBHBIX HAy4HBIX KOHLEMIMHI €CTECTBO3HAHUSA, COCTABIISIOIINX
AJIpO COBPEMEHHOM HAay4YHON KAPTHUHBI MUDPA;

— Hay4YuTh y4allUXcsl MPaBUIBHO pacKpbIBaTh oOIIME U crenuduyeckre CTOPOHbI, CBA3H U
OTHOIIEHUS HCCIEeyeMbIX MPOILIECCOB MPUPOBI U JaBaTh UM MPaBUWIbHYIO HAyUHYI0 MHTEpIpeTa-
U0,

— (hopmupoBaHue y OyayluX CHEIHATINCTOB €CTECTBEHHO-HAYYHOT0 Criocoba MBIIUICHUS U
IEJIOCTHOTO MUPOBO33PEHUS, IOMOTAIOIIET0 UM JIydllle OBJIaZIeTh COOCTBEHHON Mpodeccueit.

1.3. MecTo AMCHUIINHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHON NMPOrpaMMblI

Huctumnuaa b1.B.JIB.07.01 «KoHienimu COBPEeMEHHOTO €CTECTBO3HAHMs» IS Oaka-
naBpuata no HampasiaeHuto 11.03.04 DnekTpoHrka U HaHORJIEKTpoHUKA (TTpodmib: HanoTexHoIO-
I'vsl B 2JIEKTPOHHMKE) OTHOCUTCS K AMcuuIuinHaMm no Beibopy b1.B./IB BapuatuBHoil wactu b1.B
onoka 1 «{ucuuminnsl (Mogynau)» b1 yyeOHoro miaHa.

JlucuuriuHa JOTHYECKH U COJIeP)KaTeIbHO-METOINYECKH CBS3aHa C TUCIHUILUIMHAMU 0a3o-
Boi wactu moayis bl.b «Maremarnueckuii ananmmsy, «dusukay, «OOmmi GU3HNUECKU MpPaKTHU-
KyM» B TUCHUIUIMH BapuatuBHOi yactu b1.B. Kpome Toro, nuciurummaa 6a3upyercs Ha YCIeITHOM
YCBOEHHUU COITyTCTBYIOUIUX AUCHMIUIMH: «DHU3MKa NOJIyIIPOBOJIHUKOBY, « DIIEKTPOAUHAMUKA U pac-
MpPOCTpaHEHUE paauoBONIH», «KBaHTOBas MexaHuka», «Teopus BEpPOSTHOCTH MU MaTeMaTHYeCKas
CTaTUCTUKA», « DIEKTPOHUKAY, «DHU3nKa HaHOPa3MEpPHBIX CUCTEM». {71 OCBOECHHMS TaHHOU IHCLU-
IUIMHBI HEOOXOIUMO BIAJCTh METOJAMU MATEMATHUECKOTO aHalln3a, aHAIUTUYECKOW TC€OMETPHH,
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JMHEHHOW anreOphl, pemieHneM anredpamdeckux H IudGepeHINaTbHBIX YPaBHEHUH; TEOpHU
(GYHKIMH KOMIUIEKCHOTO IEPEMEHHOI0, TEOPHH BEpOSTHOCTEH M MaTeMaTH4eCKOH CTaTHCTHUKWY;
3HATh OCHOBHBIC (PU3UYECKUE 3aKOHBI;, yMETh IPUMEHITh MaTeMaTHUECKUE METOBI B (PU3NIECKHE
3aKOHBI ISl pELICHMS] IPAKTUYECKUX 3a/1a4.

B pesynbrare n3ydeHus HAcTOSIIEH NUCUUIUIMHBI CTYIEHTHI JOJDKHBI MOJYYUTh 3HAHUSA,
UMEIOIME HE TOJBKO CaMOCTOSATENIbHOE 3Hau€HHe, HO U obecreunBarone 6a30By0 MOJArOTOBKY
JUIsl YCBOGHUS AUCLMILIMH 0a30BOi U BapuaTUBHOM yacTelt Moayis b1, obecrieunBas coriiacoBaH-
HOCTb U IPEEMCTBEHHOCTb C 3TUMM AMCLUUIUIMHAMM IPU HEepexoje K ONTHUYECKUM U LUPPOBBIM
TEXHOJIOTHSIM.

IIporpamMma nucuuruiMHbl «KOHIENIIMM COBPEMEHHOIO €CTECTBO3HAHHUSA» COIJIACYETCS CO
BCEMHU y4eOHBIMU MporpaMmamu aucuuiuinH 0a3oBoit b1.b u Bapuatusnoit b1.B wacrelt momyms
(mucuurunn) b1 yyeOHoro minaHa.

1.4. IlepeyeHb IUIAHUPYEMBIX pe3yJIbTATOB 00y4eHUs] N0 JUCHUILIMHE (MOYJI0), CO-
OTHECEHHBIX € IVIAHMPYEMbIMH Pe3yJIbTATAMH O0CBOCHHSI 00pa30BaTeIbHOM NPOrPaMMbI

N3yuenue nanHoi yuyeOHON NHUCUMIUIMHBI HANPABICHO Ha (OPMHUpPOBAHUE Yy O00yUaIOLIUXCS
cnenyrommx komnerenuuid: OIMK-2, ITK-3.

Ne Nupekc Copnepxanue B pesynbrare usydyeHus yueOHOM JUCIUIUIMHBL
ofn | Komme- KOMITETEHIINU o0yyaromuecs: JOIKHbI
TEHLIUU (unm e€ yacTn) 3HaTh yMeTh BJIA/IETh
1 | OIIK-2 | cnocoOHOCTH  BBISB- | — OCHOBHBIE | — IIPaBUJIBHO pac- | —  IpaKTHYe-
JATh €CTECTBEHHOHA- | IIPUHIUIIBI U | KpbIBaTh OOINME U | CKHMH HaBBI-
YYHYIO CYLUIHOCTb | METOJbl ~ Haydy- | cnenuduueckue | KaMM IpUMe-
npobieM, BO3HHUKAIO- | HOTO  HCCIIEAO- | CTOPOHBI, CBS3M U | HEHUS — TOJY-
IMX B XoJe mpodec- | BaHUs, HCIOJb- | OTHOIIEHHUS  HC- | YeHHBIX  T€O-
CUOHAJIBHOU JEATENb- | 3yeMBbIE B  CO- | CIEAYEMBIX IIPO- | PETUYECKUX
HOCTH,  IIPUBJIEKATh | BDEMEHHOM LIECCOB NTPUPOJBI; | 3HAHUM  TIpH
JUIsL UX PEIIEHUs CO- | €CTECTBO3HA- — JlaBaTb MHCCIIE- | pELICHUU KOH-
OTBETCTBYIOUIUI (QU- | HUU; NYEMBbIM TPOLEC- | KPETHBIX
3UKO-MaTeMaTu- - OCHOBHBIE | CAM U SBJICHUSM | HAy4YHO-
YECKHH armapar Hay4YHbl€ KOH- | IPABHJIBHYIO UCCIIEI0Ba-
LENUUA  eCTe- | HAYyYHYI0 HHTEp- | TEIbCKUX 3a-
CTBO3HAHMS, CO- | IPETALUIO a4,  BO3HH-
I1K-3 TOTOBHOCTb AHAJIU3U- | CTABJIAIOLIUE KaroIux B
poBaTh U CHCTEMATH- | AAPO COBPEMEH- mpouecce
3UpOBaTh pPE3yibTaThl | HOW  HAay4YHOMU npodeccuo-
HCCIEeN0BaHUM, MpeA- | KApTUHBI MUpa HaJbHOM Jes-
CTaBIATH MaTepHallbl TEJILHOCTH
B BHJI€ HAy4YHBIX OT-
4eToB, MyONMKauui,
Mpe3eHTalMI

2. CTpyKTypa M coiep:KaHue JUCIHIIIHHbI

2.1. PacnpenejieHne TPYAOEMKOCTH JUCHMIIJIMHBI IO BHAAM padoT

OO6mas Tpya0éMKOCTh TUCIUILIMHEI cocTaBiisser 3 3ad. en. (108 wacoB), ux pacmnpene-
JICHHE TI0 BUJIaM paboT mpeicTaBieHo B Tabnuue (0 cmyoenmos ODO).

Bun yuebHol paboThl

\ Bcero \

Cemectpsl




4acoB (gacel)
5

KonTakTHas padora, B TOM 4ncIe:
AyauTOpHBbIe 3aHATHS (BCEro): 36,2 36,2
3aHATHSA JIEKIIUOHHOT'O TUIIA 18 18 — — —
JlaGopaTopHbIe 3aHATHUS — — — — —
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPHI, MPAKTUYECKUE 18 18 B B 3
3aHATHUSA)
WHasi KOHTaKTHasi padora:
KonTpons camoctostenpaol padotsl (KCP) — —
ITpomexxytounas arrectarus (M1KP) 0,2 0,2
CamocrosiTeibHas padoTa, B TOM 4HCJIe:
Kypcosast pabota — — — — —
[TpopaboTka yueOHOT0 (TEOPETHIECKOT0) MaTepraa 26 26 — — —
BrinmonmHeHe HHIUBUIYaTbHBIX 3a1aHUN (TIOTOTOBKA 20 20 B B B
COOONIEHUH, IPe3eHTAITUIN)
Pedepar 4 4 — — —
[TonroroBka K TeKyliemMy KOHTPOJIIO 21,8 218 | — — —
KonTpoas:
IToaroroBka K sK3aMeHy — —
OO0mas Tpy10€eMKOCTh qac. 108 108 - - -

B TOM YHCJI€ KOHTAKTHASA 36.2 36.2

padora

3a4. ell. 3 3

KonTakTHas pa60Ta IIpHu IMMPOBCACHUU y‘le6HBIX 3aHATUH 110 JUCHUITIIIMHC «KOHI.I@HI_[I/II/I CO-
BPEMCHHOI'O €CTCCTBO3HAHMA» BKIIOYACT B ceOs: 3aHATHS JICKOHMOHHOT'O THUIIA, TPAKTUYCCKHUEC 3aHsI-
TH, TPYNIIOBbIC U MHAWUBUAYAJIbHBIC KOHCYJIbTALlMH, IIPOMEKYTOUYHAA aTTECTAllUA B YCTHOﬁ (I)opMe.

2.2. CTpyKTYpa AMCUUILIHHBI

Pacnipenesnenne BUIOB yueGHOM pabOThI M UX TPYJIOEMKOCTH MO pa3/eiaM AUCIUIITHHBL.
Pa3znenbl (TeMbl) IMCIMIUIMHBI, U3ydaeMble B 5 cemectpe (ouHas ¢popma):

KonmuectBO 9acos
Bre-
Ne HaunmenoBanue pa3aenos (Tem) AyHHTOpHaS ayan-
/1 B Bcero pabota TOpHAas
paborta
J | II3 JIP CPC
1 |Jloruka u METO/IOJIOTHSI HAYYHOTO TIO3HAHUS 22 4 4 — 14
5 CTpyKTypHBIE YPOBHH OpraHU3aIllMy MaTepUU: MUKPO-, 29 4 4 B 14
MaKpoO- ¥ METaMHp
3 [IpocTpaHCTBO U BpeMsI B COBPEMEHHON HayYHOU Kap- 29 4 4 B 14
THHE MHUpa
4 EcTecTBeHHOHAYUYHBIC KOHIICTIITUN PA3BUTHS ITPOIIECCOB 29 4 4 B 14
B IIPHUpOJIC
5 Oco6eHHOCTH OHMOJIOTHYECKOTO YPOBHS OpraHu3aIiu 198 | 2 2 B 158
MaTepHuu




‘I/Imozo no oucyunaune: 1107,8‘ 18 ‘ 18 ‘ — ‘ 71,8 ‘

[Mpumeuanue: JI — nexun, 113 — npaktudeckue 3ansatus / ceMuHapsl, JIP — naboparopHbie

sanasaTus, CPC — camocrositennpHas paboTa CTyIeHTa.

2.3. Conep:xanue pa3aesioB (TeM) AUCHUIIMHBI

2.3.1. 3aHATHSA JEKIUOHHOT0 TUIIA

Ne HaumenoBanue dopma TEeKyIIEero
Copnep:xanue pazzena (TeMbl)
/11 pasnena (Tembl) KOHTPOJIS

1 |Jloruka 1 METOIOJIO- Hayka u ecrectBo3nanue. OCHOBHBIE OTBETHI HA KOHTPOJIb-
TUsl HAYYHOI'O M03HA- [[IPUHLIMIIBI HAYYHOI'O [IO3HAHUS JCHCTBUTEIb- HBIE BOIPOCHI;
HUSA Hoctu. EcTecTBeHHOHAyUYHas U TYMaHUTapHAsl | BBIMOJIHEHUE TPAKTHU-

KyJIbTYypbl. ME€TO10JIOTMSI HAy4YHOT'O NTO3HAHHUS. YECKHX 3aJIaHUH;
OO1mme Mozeny pa3BUTHS HAYKH U Hayd- TECTUPOBAHUE;

Hble peBoronnu. [TaHopama coBpeMeHHOTo pedepar

ecrecTBO3HaHUS. OCOOEHHOCTH COBPEMEHHON

€CTECTBEHHOHAYYHOM KapTHUHBI MUpa (IPUHIIH-

bl CHCTEMHOCTH, TJI00AJIbHOTO SBOTIOLMOHM3-

Ma, CAMOOPTaHU3AIHN).

2  |CTpyKTypHBIE YPOB- MaxkpoMup: KOHIICTIIINN KJIACCHYECKOTO OTBETHI HA KOHTPOJIb-
HU OpraHU3allui Ma- |ecTecTBO3HAHUSA. [IpUHIMITBI OTHOCUTENBHOCTH HbIE BOMPOCHI;
TEPUU: MUKPO-, MaK- | CHMMETPHHU. 3aKOHBI COXpaHEeHUs. biIM3Ko- U | BBIMOTHEHUE TIPAKTH-
po- U Meramup. JAIIbHOJICHCTBHE. YECKHX 3aJIaHUH;

Mukpomup: KOHLENIUU COBPEMEHHON (Pu- TECTUPOBAHUE;
3uku. KBanroBas konnenuust. [IpuHimmne! He- pedepar
OIPENIETICHHOCTH U JOTIOJIHUTEIBHOCTH. Bepo-

SITHOCTHBIN XapakTep MUKponporecco. Cra-
TUCTHYECKHUE 3aKOHBL. KopmycKysipHO-
BOJTHOBOM JTyaJi3M B COBPEMEHHOM (HU3MKeE.
DyH/IaMEHTaIbHBIE B3AUMOICHCTBUS U AJIe-
MEHTAPHBIE YACTHIIBI.

Meramup: cOBpeMeHHBIE aCTPOPHU3NIECKHE

U KocMoJtornieckue KoHuenuuu. CoBpeMeH-
HbIE KOCMOJIOTHYECKHE MOJIENIN BCeleHHOM.
Konueniws «0601b110T0 B3phIBa» U paclIups-
romeiicst Beenennoit. CtpoeHue u 3BOTIOINS
3Be3 U ranaktuk. CojlHeuHasi cCUCTEMA U e
IPOUCXOXKJEHUE. JTarbl KOCMUYECKOU IBOJIIO-
LIUH.

3 |[IpoctpaHcTBO M PasButue B3ris10B HA IPOCTPAHCTBO U OTBETHI HA KOHTPOJIb-
BpeMs B COBPEMEH-  |BpeMs B UCTOpUM HayKu. [IpuHIIMI OTHOCH- HbIE BOMPOCHI;
HOU Hay4YHOU Kap- TEBHOCTH ¥ UHBAPUAHTHOCTH. [IOHATHS MpO- | BBIMTOTHEHUE TIPAKTH-
THHE MUpa CTpaHCTBAa-BPEMEHH B CTICIIHATIBHOM U 0011 YECKHX 3aJIaHUH;

TEOPUU OTHOCUTENIBHOCTH. CBOMCTBA MTPO- TECTUPOBAHUE;
CTPaHCTBA-BPEMEHHU M 3aKOHBI COXPaHEHMUSI. pedepat

4 |EctectBeHHOHayuHble|  KoHIENIMs CHCTEMHOTO METO/IAa UCCIIEI0- | OTBETHI HA KOHTPOJIb-
KOHIICTIIIUH pa3BUTHs [BaHUs. [IOHATHS CII0KHOM cUCTEMBI, 00paTHOM HBIE BOIIPOCHI,
MIPOLIECCOB B MPUPOJE [CBSA3H, CIIyYaHOTO U LIEIECO00PA3HOro MOBe- | BHIOJHEHHUE MPAKTHU-

nennsi. KubepHeTHka Kak HayKa O CIIOKHBIX YECKHX 3aJIaHUH;
CUCTEMAX. TECTUPOBAHUE,




Konnenuus nerepMuHu3Ma 1 CTaTUCTHYC-
CKue 3aKoHbl. Knaccuyeckuii U BEpOSITHOCTHBIN
JETEPMUHU3M.

Konuenims HeoOpaTUMOCTH ¥ TEPMOMHA-
Mmuka. [loHsITHE BpeMeHH B KJIIACCHUECKOU Tep-
moauHamuke. [lopsnok u 6ecriopsnok, Gyk-
tyauuu. [Ipunnmn Bo3pacranus suTponun. OT-
KPBITBIE CUCTEMBI 1 HEOOPATUMBIE MPOIIECCHL
HepaBHoBeCHBIE CUCTEMBI.

Konnenuus camoopranuzaium B HayKe.
®dopmupoBaHue uaen camoopranuzauu. Ca-
MOOpPraHu3alys B JUCCUMIATUBHBIX CTPYKTYpax.
Camoopranu3aiysi Kak ICTOYHHK U OCHOBA
3BOJIIOLIMU CUCTEM. DBOJIIOLIMS B COLUAIIBHBIX U
TYMaHUTAPHBIX CUCTEMAX.

EcrecTBeHHOHay4HBIE acTIEKThl HHPOPMA-
[IMOHHBIX TEXHOJIOTHA. DHTpoIHs 1 uH(hOopMa-
. [lepcrniektuBsl rinodansHOro HHpOpMaI-
OHHOTI'O IIOJX0/a K IeHcTBUTENILHOCTH. [1o-
CTPOEHHE COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTUH. POJIb BEIMUCIUTENLHBIX CPENICTB B
nHPOPMATHKE U UX pa3BUTHE. MyIbTHMEIUH-
HBIE CUCTEMBI U BUPTYaJIbHBIN MHUP.

pedepar

Oco0eHHOCTH OHOJI0-
TUYECKOI0 YpPOBHA
OpraHu3aluy MaTe-
puu Ta

CyIIHOCTb KHUBOTO, €T0 OCHOBHBIE MTPHU3HA-
ku. CTpyKTypHBIE YPOBHU XKHUBOTO. KOoHIIETIITNN
BO3HHUKHOBEHUS KU3HH. [ [pUHIIUTIBI 5BOITIOIUH,
BOCIIPOM3BOACTBA N PA3BUTHUSA ) KUBBIX CUCTEM.
YpoBHM OpraHU3aIUH KHUBBIX CUCTEM H DBO-
Jrorust popm xku3HN. CaMOOpraHu3aIvs B KH-
BOii Matepuu. CHHTETHYECKAs TEOPHS SBOIIO-
1y, [IpyHIMI yHUBEPCATBHOTO 3BOJTFOLINO-
HU3Ma.

Konueniumu Ouocdeps 1 Hoocdepsl. IBo-
JFOIIMSA TIpeNicTaBIeHu o 6nocdepe. Cucrema:
npupoia—ouochepa—yenosek. Biusiaue npu-
POJIBI Ha YeNioBeKa: TeorpaduuecKuii 1eTepMHu-
HU3M. BiivsiHue yenmoBeka Ha MPUPOY: TEXHO-
cepa. [lepexon ot 6uocheps! k Hoochepe.
B3anMocBsI3b KOcMOca | 5KUBOU TIPUPO/IBL.

YenoBek Kak MpeMeT eCTECTBEHHO-
Hay4JHOTro no3HaHus. [Ipobnema aHTpornorexe-
3a. bronoruueckoe u COIMaIbHOE B OHTOTEHE3E
Y KCTOPHYECKOM Pa3BUTHH YesioBeka. Cormo-
Ouornorust o mpupoie yenoseka. beccozHaremb-
HOE ¥ CO3HATEJbHOE B UenoBeke. ConnaabHO-
ITUYECKHE MPOOJIEMBI TeHHOW MHKSHEPUH Ye-
noBeka. ConpanbHast SKOJIOTHSL.

ECTCCTBGHHO'Hay‘-IHBIC ACIICKTHI OKOJIOTHH.
[IpotuBopeuns B cucteme: mpupoa-ouocepa-
yenoBeK. COBpeMEeHHas! KOHIICTIIUS SKOJIOTHH.
MopenvupoBaHue COLMATTBHBIX TporeccoB. Cu-
HEPreTUYECKUI OX0]] K KOOBOJIIOLIUH YeJI0-

OTBETHI HA KOHTPOJIb-
HBIE BOIIPOCHI;
BBIIIOJIHEHHUE IIPAKTH-
YEeCKUX 3aJIaHHI;
TECTUPOBAHUE;

pedepar
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BeKa, 0011ecTBa 1 npupoabl. Konmenus
YCTOHYUBOTO Pa3BUTHSI. AHTHHAYYHBIC TCH-
JCHIUU U FJIO6aHI)HBIe KpI/ISI/ICI)I. HOBaﬂ TCXHO-
joruueckas cepa U OKpyxkaromias cpeaa. buo-
cdepa 1 peIoTBPAIICHUE IKOJIOTMISCKOM Ka-

TacTPOQBL

2.3.2. 3aHATHS CEMHUHAPCKOI0 THUIA

Ne
Ne . Kon-Bo
pas3znena HanmeHoBaHMe NPAaKTUYECKUX 3aHATUI
n/n 4acoB
JUCHUTUIAHBI
1 1 Jloruka u MeToA0JI0rUsl HAYYHOTO MO3HAHUS 4
2 2 CTpyKTypHBIE YPOBHU OpraHU3aIMN MaTEPHH: MUKPO-, MAaKpPO- H 4
Meramup
3 3 [TpocTpaHCTBO ¥ BpeMsi B COBPEMEHHOI HayYHOU KapTHHE MHUPa 4
4 4 EcrecTBeHHOHay4YHBIE KOHUEIHLUN PAa3BUTUSA IIPOLECCOB B IIPHU- 4
pone
3) S OcoO6eHHOCTH OHMOJIOTHYECKOTO YPOBHS OpraHU3aliid MaTepuu 2
Hroro: 18

2.3.3. JIabopaTopHble 3aHATHS

CornacHo  yyeOHOMY

wiaHy J1abopaTopHbIE 3aHATHS 1O Y4YEOHOW JAMCIHUILUIMHE

b1.B.JIB.07.01 «KoHuenuuu coBpeMEHHOTO €CTECTBO3HAHUS HE MPEAYCMOTPEHBL.

2.3.4. IlpumepHasi TeMaTHKA KYPCOBBIX padoT (IPOEKTOB)

CornacHo y4eOHOMY TUIaHy KypCOBBbI€ pa0OTHI (TIPOCKTHI) MO JAaHHOW TUCIUILUIMHE HE
PEyCMOTPEHBI.

2.4. TlepeyeHb y4eOHO-METOAUYECKOI0 OOecreyeHHus Il CaMOCTOATEIbHOI PadoThl
00y4aromuXxcs 1no JUCUMILIHHE (MOTYJII0)

Ne By CPC [TepedeHs yueOHO-METOIUIECKOTO 00ECTICUSHHS TUCITUTUTHHBI
n/n 10 BBINOJIHEHHIO CAMOCTOSITENbHOM paboThl
1 | IIpopabotka yuebHOro |[MeTonuYeCKUE yKa3aHMs MO OpraHU3alMd CaMOCTOSATENIbHON pa-
(TEOpEeTHYECKOro) OO0TBI CTY/AEHTOB, YTBEp)KICHHbIE Kadeapoil ONTO3IEKTPOHUKH,
MmaTepuaia); npotokois Ne 6 ot «01» mapra 2017 1.
BBINOJIHEHUE UHAUBUTY-
aJbHBIX 3aJaHHAH,
pedepar
2 | TloaroroBka k mpakTu- (MeToandecKre yKa3aHWs 10 OpTraHH3aldd CaMOCTOSTEIHHOH pa-
YECKHM 3aHATUSIM OO0TBl CTY/JEHTOB, YTBEp)KIACHHBIE KaeApoil ONTO3IEKTPOHHUKH,
npoTtokos Ne 6 ot «01» mapra 2017 1.
3 | IloaroroBka k Tekyue (Meroandeckue yka3aHus 10 OpraHM3alldd CaMOCTOSITEIbHOHN pa-
U IPOMEXYTOUHOM  |0OTBI CTYJCHTOB, YTBEpXKJIEHHbIE Ka(eIpod ONTOIEKTPOHUKH,
aTTecTanuu potokoi Ne 6 ot «01» mapra 2017 .




HaumenoBanue pazaena (Tembl)

[Tepeyenp yueOHO-METOUYECKOTO 0OECTICUCHHMS
JTUCHIUTUIAHBI TIO BHIMIOJIHEHUIO
CaMOCTOSITEIILHON paOOTHI

Jloruka u MCTOOOJIOTUA HAYYHOT'O
IIO3HAHUA

CTpyKTypHBIE YPOBHU OpraHu3a-
UM MaTEPUU: MUKPO-, MAKpO- U
MEramup

ITpocTpaHCcTBO M BpeMs B COBpE-
MEHHOH Hay4YHOU KapTHHE MHpa

EcrecTBeHHOHaY4YHbIE KOHIIETILIUU
pa3BUTHUS IPOLIECCOB B IPUPOE

OcobeHHOCTH OMOJIOTUUECKOTO
YPOBHSI OpraHU3aI[iy MaTePUH

1. JyOnumesa T.f. Konuenmuu coBpeMEHHOTO
€CTECTBO3HAHMS: YUYEOHHK JJIsl CTYIEHTOB BY30B. — M.:
Axanemust, 2009.

2. Haitnpim B.M. Konmeniuu coBpeMEHHOTO ecTe-
CTBO3HAHUS: yYEOHMK MJsi CTYICHTOB BYy30B. — M.:
Anbda-M, 2009.

3. Bansuckuit C.U. KoHunenuuu cOBpEeMEHHOTO
€CTECTBO3HAHMS: YUYCOHUK U MPAKTUKYM JIJISl aKaJeMu-
yeckoro OakanaBpuata / C.1. Banguckuit. — M.: M3na-
tenscTBO FOpaiit, 2018. — 367 c. — (Cepus: bakanasp.
Axanemuueckuit kype). — I'pup YMO BO. — Pexum
JocTyna:

www.biblio-online.ru/book/6CC68DB6-FE42-
4AF1-9426-019A2612A8DD

4. T'openoB A.A. KoHuenuun cOBpeMEHHOIO ecTe-
CTBO3HAHUS: yueOHOoe mocolOue A aKaJeMHYecKOro
OakanaBpuata / A.A. I'openos. — 4-e u3a. — M.: Uzna-
tenscTBO FOpaiit, 2015. — 355 c. — (Cepus: bakanasp.
Axkanemuueckuit kype). — I'pup YMO BO. — Pexum
JocTyna:

www.biblio-online .ru/book/2CDDEF46-10D3-
476D-9194-16B983EE4FEE

5. Kanke B.A. Konuemnuuu coBpeMeHHOTo ecTe-
CTBO3HAHMS: Y4YeOHHMK MJis aKaJeMudyeckoro Oaka-
naBpuata / B.A. Kanke, JI.B. Jlykammna. — M.: U3na-
tenscTBO FOpaiit, 2017. — 338 c. — (Cepus: bakanasp.
Axanemuueckuit kype). — I'pup YMO BO. — Pexxum
JocTyna:

www.biblio-online.  ru/book
4916-BFE3-E2FDE76665C2

6. KoHnmenuuum CcOBpEeMEHHOTO €CTECTBO3HAHMS:
yueOHuk misi 6akanaspos / B.H. JlaBpunenko [u ap.];
non pen. B.H. JlaBpunenko. — 5-e u3n., nepepad. u
non. — M.: U3parensctBo FOpaiit, 2017. — 462 c. —
(Cepus: bakanasp. IIpukmagHoit kypc). — Pexum no-
CTyma:

www.biblio-online .ru/book/OFE89F40-CCAC-
4D54-893E-9CB83CA77 C3A

[641A1A9C-D73A-

Y4yeOHO-MeTOAMYECKHNE MaTepUalIbl IS CAMOCTOSITEIbHON pab0Thl O0yYarOIIMXCS U3 YHUCIIa
WHBAIHUJIOB U JIUI[ C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3/10poBbst (OB3) mpenocraBnsitorcst B Gop-
Max, agallTUPOBAHHBIX K OrPaHUYCHUAM UX 3JOPOBbS U BOCITPUATHA I/IH(i)OpMaHI/II/IZ

Jlyist UL ¢ HapyIIeHUSIMH 3PEHUS:

— B ITIeYaTHOUW (popMe yBETUICHHBIM MIPUPTOM,

— B hopMe PIIEKTPOHHOTO JTOKYMEHTA.

J1nist U1 ¢ HApYIICHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe AIIEKTPOHHOTO IOKYMEHTA.

Jlist L ¢ HapyLEeHUAMU OITOPHO-JBUTATENIBHOTO alapaTa:
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http://www.biblio-online.ru/book/6CC68DB6-FE42-4AF1-9426-019A2612A8DD
http://www.biblio-online.ru/book/6CC68DB6-FE42-4AF1-9426-019A2612A8DD
http://www.biblio-online.ru/book/2CDDEF46-10D3-476D-9194-16B983EE4FEE
http://www.biblio-online.ru/book/2CDDEF46-10D3-476D-9194-16B983EE4FEE
http://www.biblio-online.ru/book/641A1A9C-D73A-4916-BFE3-E2FDE76665C2
http://www.biblio-online.ru/book/641A1A9C-D73A-4916-BFE3-E2FDE76665C2
http://www.biblio-online.ru/book/0FE89F40-CCAC-4D54-893E-9CB83CA77C3A
http://www.biblio-online.ru/book/0FE89F40-CCAC-4D54-893E-9CB83CA77C3A

— B mieyaTHoi hopme,

— B (hopMe DIICKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00yda-
OIIHXCS.

3. O0pa3oBaTebHbIE TEXHOJIOTHH

B mponecce npenogaBaHus AMCUUIUIMHBI UCTIONB3YIOTCS CIEAYIOIINE METO/IBL:

— JICKIIUH;

— MPOBEJCHUE NPAKTUYECKUX 3aHITUH;

— JIOMAIITHHE 3aaHHUs;

— OIIpoC;

— MHIUBHUIyaJIbHBIC TIPAKTHYECKUE 3a/1aHUS;

— TECTUPOBAHHUE;

— KOHCYJIBTAIINH C MIPETIO/IaBaTeleM;

— camocTosATeNbHas paboTa CTyAEHTOB (M3yUEeHHE TEOPETUYECKOr0 MaTepuana, oAroToBKa
K J7a00paTOPHBIM 3aHSTHSM, BBITOJHEHHE JOMAIIHUX pabOT W WHAMBHIYATbHBIX THIIOBBIX pacye-
TOB, IOJrOTOBKA K ONPOCY, TECTUPOBAHUIO U HK3aMEHY ).

Jnis mpoBenieHnsT BCEX JICKIIMOHHBIX M JJAOOPATOPHBIX 3aHATHIA HCIOIB3YIOTCS MYJIbTHME-
JMIHBIE CPEJCTBAa BOCIIPOU3BEICHHUS aKTUBHOI'O COAECPKMMOIO, MO3BOJISIOIIErO CIyLIaTelar0 BOC-
NPUHUMATh OCOOCHHOCTH M3y4aeMOro MaTeprala, 3a9acTyl0 UIPAOIIIE PEHIAloIy0 POJIb B TOHH-
MaHMM U BOCHPUATHH, a TaKke (POPMHPOBAHUHU NPOPECCHOHATBHBIX KOMIETeHUU. MIHTepaKkTuB-
HbIE ayJUTOPHBIC 3aHSATHS C WCIOIB30BAHUEM MYJbTUMEIUHHBIX CHUCTEM MO3BOJISIOT aKTUBHO U
3¢ (EeKTUBHO BOBJIEKATh YUALIUXCS B Y4€OHBIN MPOLIECC U OCYILECTBIATh OOpaTHYO CBsA3b. [lomumo
9TOTO, CTAHOBHUTCS BO3MOKHBIM () (heKTUBHOE 00CYKICHHE CIOKHBIX U AUCKYCCHOHHBIX BOIIPOCOB
U 1pobiiem.

[To m3yyaemoil TUCHUILIMHE CTyJIEHTaM IMPEIOCTaBISIETCS BO3MOXHOCTh OTKPBITO IMOJB30-
BaThCsl (B TOM YHCII€ KONUPOBATh HA JIMYHbIE HOCUTEIM MH(POPMALMHU) MOATOTOBIEHHBIMU BEIY-
MM JAaHHYIO JUCHUIUIMHY TpenojaBareieM MaTepualaMy B BUJIE 3JIEKTPOHHOI0 KOMILIEKca CO-
NPOBOK/IeHH 1, BKJIIOYAIOILEro B ce0sl:

— DJICKTPOHHBIE KOHCTIEKTHI JICKIIHIA;

— 3JIEKTPOHHBIE [UIaHbI IPAKTUYECKUX (CEMUHAPCKUX ) 3aHATHH;

— DIIEKTPOHHBIC BAPHAHTHI YU€OHO-METOANYECKOTUX TOCOOUH ISt BBIMIOIHEHUS J1abopaTop-
HBIX 3aJaHHI;

— CIIUCKU KOHTPOJIBHBIX BOMPOCOB K KAKION TeMe U3y4aeMoro Kypca;

— Pa3HOOOPa3HYIO JONOJHUTENbHYIO JIUTEPATYPY, OTHOCSILYIOCS K U3y4aeMOi JUCLUIUINHE
B AJIGKTPOHHOM BHJIE (B Pa3MUYHBIX TEKCTOBBIX (hopMaTax U rpaduueckux ¢opmarax, a TakKe B
dopmarax *.pdf, *.djvu.

ConpoBoXkIeHNE CAMOCTOSTETIFHON PaOOThI CTY/IEHTOB TAaK)KE OPTaHU30BAHO B CIEIYIOIINX
dbopmax:

— YCBOEGHHE, JIOTIOJTHEHUE U BHUKAHUE B pa3OupaeMble pa3/esbl AUCIHUILTUHBI TPH TTOMOIIN
3HAaHUI MOJydyaeMbIX [0 CPEJICTBAM M3YYEHHUS PEKOMEHIYEMOM JMTepaTypbl U OCYLIECTBIISIEMOE
IyTeM HanucaHus pedepaTUBHBIX padoT;

— KOHCYJIbTAllUH, OpPTraHU30BaHHbIE JUISl Pa3bsICHEHUs MPOOJEMHBIX MOMEHTOB IPU CaMmo-
CTOSITEIFHOM M3YYEHHUH TEX WMJIM MHBIX aCIIEKTOB Pa3JesIOB yCBaMBaeMOW HH(OpMaIuu B JUCIHU-
IUIMHE.

OcHoBHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH, UCTIOIb3yEeMbIE B YIEOHOM TPOIIecCe:

— UHTEPAKTUBHAs JIEKIUA ¢ MYJIbTUMEAUHHON CUCTEMOI ¢ aKTUBHBIM BOBJICUEHUEM CTYACH-
TOB B y4€OHBIH MpOIecc U 00OpaTHOH CBS3BIO;

— JIEKIUH ¢ IPOOJIEMHBIM U3JI0KECHUEM;

— 00CYKIIEHHE CIIOKHBIX M JUCKYCCHOHHBIX BOIIPOCOB U MPOOJIEM U pa3pelieHne mpooieM;

— KOMITBIOTEPHBIE 3aHATHS B PeKUMAX B3aUMOJICUCTBHUS «IIPETIOABATENb — CTYAECHT», «CTYJICHT
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— MPENoJaBaTesby, «CTYIACHT — CTYACHTY,

— TEXHOJIOTUU CMEUIAHHOTO O0yUYeHHS: TUCTAHIIMOHHBIC 3aJJaHus U YIIPAKHEHUS, COCTABICHUE
TJIOCCApUEB TEPMIHOB U OTIPEJICIICHHIA, TPYIOBbIe MeTo sl Wiki, MHTEpPHET-TECTUPOBAHUE U aHKETHU-
pOBaHMUE.

NuTepakTuBHBIC 00pa30BaTEIbHBIC TEXHOIOTHH, UCTIONB3YEMbIE B Ay IMTOPHBIX 3aHATHIX:

— TEXHOJIOTUS Pa3BUTHUSI KPUTHUECKOTO MBIIUICHHUS;

— JICKIIUU C TIPOOJIEMHBIM H3JI0KCHHUEM;

— UCIIOJIb30BAaHUE CPEACTB MYJIbTUMEINA;

— W3y4YEHHUE W 3aKpeIUICHHE HOBOTO MaTepuaia (MHTEpaKTUBHAs JICKIWsA, paboTa ¢ HarJs -
HBIMH TIOCOOMSIMH, BUICO- U ayAHOMaTepuaIaMu, UCIIOIb30BaHUE BOMpocoB, COKpaTHUECKHid aHUa-
JIor);

— 00cyKJIeHHE CIOXKHBIX U AUCKYCCHUOHHBIX BOMPOCOB U mpobiem («3aitMu mo3unuio (mKa-
Jla MHEHHH )», IPOCKTUBHBIE TeXHUKH, «OJIUH — BIBOEM — BCE€ BMecTe», «CMEeHH TO3UIINIO», «Jluc-
KyCCHS B CTUJIE TEJIEBU3MOHHOTO TOK-IIOY», 1€0aThl, CAMIIO3UYM);

— pazpemienue npooiiem («JlepeBo pemennin», «Mo3roBoi MTypM», « AHATIU3 Ka3yCOBY);

— TBOPUYECKUE 3a]JaHUs;

— pabota B MaJjbIX rpyImnax;

— UCTIOJIb30BAaHUE CPEACTB MYJIbTUMEIUA (KOMITBIOTEPHBIE KIIACCHI);

— TEXHOJOTHS KOMITBIOTEPHOTO MOJCIMPOBAHUS YHCICHHBIX PAacdyeToB B HWH)KEHEPHO-
matematuueckoit cucteme MATHCAD (unu cucteme kommbrotepHoit Matematuku MATLAB).

I[HH JiaI ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMU 3JO0POBBA MPEAYCMOTPCHA OpraHu3alsd KOH-
cyanauHﬁ C UCITIOJIb30BaHHEM BHGKTpOHHOI\/’I IIOYTHI.

4. OnleHOYHbIE CPeACTBA JJf TEKYIIero KOHTPOJISI YCIeBAeMOCTH U MPOMEKYTOYHOMI
arrecTaluu

4.1. ®oHx OLIEHOYHBIX CPEACTB /JIsl MPOBeAeHUs] TEKYIero KOHTPOJIs

@DOH/J| OLIEHOYHBIX CPEJCTB AJIs IPOBEAEHUS TEKYLIETO KOHTPOJIS COJIEPIKNUT:
— KOHTPOJIbHBIE BOIIPOCHI 110 Y4eOHOI mporpamme;

— TECTOBBIE 33aJJaHMs 10 yU4eOHOI mporpamme;

— TeMbl pepepaToB 1Mo y4eOHOil mporpamme.

KoHTpoJbHBIE BOIPOCHI 110 y4eOHOM nMporpamMmme

B npouecce moaAroToBKH U OTBETaM Ha KOHTPOJIbHBIE BOMPOCHI (OPMHUPYIOTCS U OIIEHHBA-
fotcst Bece Tpedyemble @I'OC u OOII qna nanpasnenus 11.03.04 DnexTpoHUKa U HAHOAIEKTPOHUKA
(mpodwns: HanoTexHomorus B anektponuke) komrereniun: OITK-2, TTK-3.

Hwxe npuBoaaTCcs mpUMepbl KOHTPOJIBHBIX BOMPOCOB ISl paboueil MporpaMMBbl.

[TosiHBII KOMITJIEKT KOHTPOJIBHBIX BOIIPOCOB JJISl BCEX Pa3/esioB paboueil mporpaMMsbl Mpu-
Boaurcsa B POC gucummnunsl 51.B.J[B.07.01 «KoHuenmnum coBpeMEHHOIO €CTECTBO3HAHUS.

Pazgen 1.

1. Kak popmupoBasiocs nmpeacTaBiIeHHE O KpUTEPUU UCTUHHOCTH 3HAHUS?

2. KakoBbl OTJAMYMS HAYYHOT'O MO3HAHUSI OT BHEHAYYHOT0? YeM OTInYaroTcs eCTeCTBEHHOHA-
y4Has ¥ TyMaHUTapHas KyJbTypbl? UeM OTiMdYaeTcss €CTECTBEHHOHAYYHBIH MOIX0J OT (prtocod-
CcKoro?

3. Kakue o01meHayqHbpie METOIBI UCTIONIB3YIOTCS B ecTecTBO3HaHuu? Jlaiite onpeneneHue mo-
HATHUAM ((MBICHGHHLIfI BKCHepI/IMeHT» n ((MOHGHBHLIﬁ BKCHepI/IMeHT» nu HpI/IBeI[I/ITe HpI/IMepBI.

4. KakoBa mocieqoBaTebHOCTh ATANOB Pa3BUTUSA HAy4YHOrO 3HaHMs? UeM oTianyaercs auc-
L[I/IHJII/IHapHI:II\/JI moaxoa OT MG)K,Z[I/ICI_II/IHJII/IHapHOFO?
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5. HazoBwuTe 3Tansl pa3BUTHSL €CTECTBO3HAHUS.

6. JlaiiTe onpezneneHne NOHATUIO KHAYYHAs! PEBOJIIOLMSD) U IIPUBEIUTE IPUMEDBI.

7. [JaiiTe onpeneneHue NOHATUIO «HAy4YHAsl KAPTUHA MUPa» U NPUBEINUTE IPUMEP CMEHBI Kap-
TUH MHpA.

8. OxapakTepu3yiTe CBOMCTBA CUCTEM U CUCTEMHBIN MOAXOI.

9. Haiite onpenenenue nousatuto HTP u chopmynupyiite ee mpoOiemsl.

10. MaitTe onpeneneHne NOHATHIO «HAYYHAs MIPOrpaMMa» M MOKaXKUTE, KaK MEHSUIMCh B MC-
TOPUU €CTECTBO3HAHUS CTPATEIMU IT03HAHUS.

Paspnea 2.

1. Kak ompenensitor BO3pacT apXxeojJorndecKor Haxoku, Hamiel turaneTsl? KakoB auama3zon
BPEMEHHBIX UHTEPBAJIOB BO BeeneHHoi?

2. Kak usmepsitoT pacctosHus B Mukpomupe? Jlaiite moHaTHE 0 METpUUECKOM cucteMe. [ ne
Ha 3eMJie MOKHO Hanbosee MpUOIU3UTHCS K €€ LEHTPY?

3. Kak u3mepsioT BpeMsi Ha UHTepBanax, MeHblux 1 ¢? Kakumu npubopamu? Oxapaxrepu-
3yWTE CBOWCTBA BPEMEHH B PA3JIMUHBIX YPOBHSIX MO3HAHUSI.

4. Kak n3mepunu pasmepsl 3emnu, Jlynsl, Connua? Kakos nuanazon paccrosiHuil Bo Beenen-
Hoi? Kak ouenunu pazmep ["anakruku, Beenennoi?

5. Kakue nBuxeHust 3eMiM JIETJIM B OCHOBY KaJleHAaps, Kakue KaJeHIapu HCIONb3YIOT Cel-
4ac; C UeM CBsSI3aHbl UX HECOBEpPUIEHCTBA?

6. Kak onpenenstor pacctostHust 10 3Be31?7 UTo Takoe «mapajuiakey U «3Be3Hasi BEIMUUHA)?

7. IosicHuTe, Kak U3MEHWINCh IPEICTAaBICHUs O IPOCTPAaHCTBE U BpeMeHU HbroTOoHA B CBsI3U
C CO3/IaHHEM TEOPHH OTHOCUTEIBHOCTH. UTO Takoe pa3MepHOCTh IPOCTpaHcTBA?

8. Oxapakrepu3yiiTe KOHUEHIMH OIM3KO- M NanbHOACHCTBUS. [lOSCHUTE MOHSATHE «IIOJIEY.
KTo u kak co3maBan TEOPHUIO 3JI€KTPOMAarHUTHOTO MOJIsi?

9. Kakue ¢dynaameHTanpbHble B3aUMOJICHCTBUS BBIACNEHBI B (DU3UKE W TMOUYEMY OHHM TaK
Ha3BaHBI?

10. B uem cyTth koHuenuuu aromusma? Kak pa3BuBanach KOHLEMIMS aTOMU3Ma M Kak OHa
CBsI3aHA C COBPEMEHHBIMH MTPOOJIEMaMHU TTOCTPOCHUS €UHON (hU3MUeCcKol Teopun?

11. ChopMynupyiTe OCHOBHBIC 3aKOHBI U TIOHATHUS KJIACCUYECKOW MEXaHUKH MaTepuaaIbHOM
Touku. Kak MogenupyeTcsi CucTeMa, coCTosIIas U3 IByX u Ooyiee MaTepuanbHbIX Touek? [IpuBemau-
T€ MPUMEPHI 33/1a4, B KOTOPBIX MOKHO CUUTATh 3€MJII0O MAaTEPUAIbHOW TOYKOM, a B KAKMUX — HEJIb-
3.

12. ChopmynupyiiTe 3aKOHBI COXpAHEHUS MMITYJIbCAa U MOMEHTa MMITyJIbca B KJIaCCHYECKOM
MEXaHUKE U CBSDKUTE UX C 3aKOHOM JguHaMuku Heiorona. IlpuBenurte mpumepsl UCIOJIB30BAHUS
3TUX 3aKOHOB. Kak OHM CBsI3aHBI CO CBOMCTBAMHU CHUMMETPUU IMPOCTPAHCTBA-BPEMEHU U MOUYEMY
dyH1aMEeHTaIBHBI?

13. JlaitiTe npencraBieHre O MOJEIN TAPMOHUYECKOTO OCHMIUIITOPA U UCIOJIb30BAHUU ITOU
Mozenu. YUTo Takoe «KOT€PEHTHOCThY», «PE30HaHCy», «moispuzauus»? OO0wsicHute, nouemy JlyHa
oOparieHa kK 3emiie OJJHOM CTOPOHOM.

14. B yem cyTh 3axkoHOB Kemepa? IlosicHuTe UX CBSI3b C 3aKOHOM BCEMHUPHOTO TATOTCHHSI.
Hackonbko npumMeHnMa Mojienb, npuHatas HeroroHom? U kak oHa Obl1a yTouHeHa?

15. TlosicHuTe TIOHSTUS «IHEPTUSD» U «CUJIA», YKAKUTE HA CBSI3b MEXIy HUMHU. Kakue BUIbI
SHEpPIruM Bbl 3HaeTe? B Kakux cucTemax SHEpPrusi COXpaHSETCs, KaK 3aKOH COXPAHEHUs SHEPIHH
CBSI3aH CO CBOMCTBAaMU CUMMETPHUU MTPOCTPAHCTBA-BPEMEHH?

16. IIpuBenure 0Ka3aTENbCTBA CIPABEIIMBOCTH U MPUMEHUMOCTH 3aKOHA BCEMUPHOTO TSi-
roreHus Ha 3emie, B ColHeUHON cuUcTeMe U 3a ee npeaenamu. Kakue siBineHus, Ipou30lIeIIie B
MOCJIETHUAE TOJIbI ¥ MOATBEPKAAIOIINE 3TOT 3aKOH, Bbl MOKETE MPUBECTH?

17. IlosicHuTE MOHATHA «KMOMEHT CHJIBD» U «MOMEHT UMITYJIbCa». Kak M3MEHAI0TCS KUHETHYE-
CKasi, MMOJHas ¥ MOTEHLUHANIbHAs SHEPIHM IUIAHEThl Npu ee ABMWkKeHuu BOKpyr ConHna? B kakoe
BpeMs JIMHEHHAs! CKOPOCTh BMKEHUS 3EMJIH 110 OpOHUTE HAanOOIbINas U TIoYemMy?

18. Onumure, Kak OyJeT MEHITHCS BEC Tella MPHU ABMXKEHUU €ro OT MOBEPXHOCTH 3eMIIU K
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Jlyne. OObsCHUTE IPUYMHBI BOSHUKHOBEHHS NPUJIMBOB Ha 3emiie 1 0COOCHHOCTH HaOIIOJCHHS 32
3arMeHussMH JIyHbl u ConHua.

19. B uem coctout 3¢pdext Jloruiepa u kakoBa €ro poiib B UCCIICOBAaHUH 3Be3]], BcenenHoit?

20. Kak peann3oBaich B IOCTPOEHUM HAYKU O JIBMKEHUU MAaTE€PUM JENyKTUBHBIM U UHIYK-
TUBHBIN MeTonbI? [locTpoiiTe TOornueckyro cxeMmy MOCTPOCHHSI MEXAaHUKH U CMEKHBIX JAUCLUILIMH.
Onenure, K KAKUM 0OBbEKTaM U B KaKOM CTENEHH MOTYT ObITh IPUMEHEHbI MOJIENIH, UCIIOJIb3yEMble
B MEXaHHMKE.

21. B xakux eJMHULIAX U3MEPSIIOT SHEPIrHI0, padoTy, MOIIHOCTE? Kak 3TH BeIMYUHBI CBSA3aHBI
MeX1y co00M U YTO XapakTepu3yroT? KakoBo 3HaueHHE yCTAHOBJICHHSI MEXaHUYECKOIO SKBUBAJICH-
Ta TEIJIOTHI?

22. JlaiiTe npeacTaBieHrue 0 BHyTpeHHel sHepruu. Kak n3meputs BHyTpeHHIOW0 3Hepruto? B
YeM CMBICJI IEPBOIO Ha4ajla TEPMOJAUHAMUKH?

23. Tloscaute Monens uaeanbHOTO Tra3a. Kak oH omucheIBaeTCs yepe3 Makpo- U MHKpPOIapa-
METPBHI?

24. Iloscuure noHsATHE «3HTpONUA». Kak sHTpomnuss MOXKeT ObITh U3MEpPEHa, KaK MOXKHO U3-
MeHATh ee BennuuHy? Iloscaure npunnun bonbumMana.

25. IlosicHUTE CMBICI BTOPOrO Hadaja TEPMOJUMHAMUKH. B 4eM CyThb CIIOPOB O «TEILIOBOM
cMeptu Beenennoinn?

26. Yo Takoe «Hayajga TEPMOJIMHAMUKNY, peaIbHbIA U UACATBbHBIM LIUKIIBI pa0OThI TETIIOBBIX
MaiuH?

27. Onpenenure MOHATUE «TEMIIEPATYPa» C TOUKH 3PEHUS MUKPOCTPYKTYphI BemlecTBa. Kak
9TO ONPEIEIIEHNE CBA3aHO C ONIEPALIMOHHBIM OIIpEAEIECHUEM?

28. IlosicHuTe NOHATHE W30JIMPOBAHHOM, 3aMKHYTOM M OTKpbITOM cucrteM. Hackonbko pac-
IPOCTPaHEHbI paBHOBECHBIE COCTOSHUA? UTo Takoe «pyHKLus cocTosHus»? [IpuBeauTe npumepsl.

29. B uem coctout npuHiun OHcarepa u KakoBO €ro 3HaueHue?

30. B uem cocrout npunuun Jle Illarense? Kak oH cBsI3aH C NPUHIMIIOM MUHUMAaJIBHOTO
IIPOM3BOJICTBA SHTPOINHU U KaKOBO 3HAYEHUE ITOU CBA3H?

Pazpgea 3.

1. OxapakTepusyiTe pa3BuUTHE IpeacTaBiIeHn 0 cBeTe. Kak u kem ObLIo MoKa3aHo, YTO CBET
€CTh AJIEKTPOMArHuTHas BojiHA? B KakuX SIBICHUAX MPOSBIISIIOTCS BOJHOBBIE CBOMCTBA cBETa?

2. OxapakTepu3yiTe JUCKPETHOCTh U HENPEPBIBHOCTh MaTEpUH. B KakuX sIBICHUSAX MPOSB-
JISIFOTCSI KOPITYCKYJISIPHBIE CBOMCTBA cBETa?

3. OnumuTe CreKTp AIEKTPOMArHUTHOTO u3nydeHus. Kak ObutH OTKPBITHI M U3yueHbl HH(ppa-
KpacHoOe U yIbTpadroIeTOBOE U3ITyYCHHs], PEHTT€HOBCKUE JTy4n?

4. Kak 3akonbl (hoTod(dhekTa mokasaau MpOTUBOPEUHs U KPU3UC KiIaccudyeckoi Hayku? Kak
onpenensercs Goron? Kakoe naBneHme cos3maeT m3iydeHne ¢ mmuHoM BomHsl 0,6 0°° M, ecom Ha
KaKIbIi KBaJPaTHBIH CAHTUMETP HOBEPXHOCTH, MOTHOCTHIO €ro Horiomaromei, nagaer 3-10%8 ¢o-
TOHOB 32 1 ¢?

5. KakoBo 3HaueHHMe OTKPHITUA IeKTpoHa? Kakue MOJenu CTPOCHHsSI aTOMOB TOSBHIHCH B
Havane XX B.? B kakoiil ctenenn atom noxox Ha ConHeunyro cuctemy? Jlaiite mpencrasieHune oo
SHEPTETHYECKUX YPOBHIX U MEPEX0/Iax.

6. UTto Takoe paBHOBECHOE M3IIyYEHHUE, KAK OHO MOJEIUPYETCs, KaKOBBI e€ro 3aKoHbl? Kakue
po0JieMbl TEOPUH TEIUIOBOTO M3ITy4YEeHMs MPUBEIH K «yJIbTpapuoJIeTOBON KatacTpodey», mpeape-
Karolel KpylieHne «kiaccuaeckoin» gusuku? Kakoi BeIxoa ObLT HaieH?

7. Hosacuute cyth runoressl Jlyn ae bpoiing. Kak ona Oblia sKciepuMeHTaIbHO MOATBEp-
JKJEHA, KaKoe 3HAYeHWE [JIsl €CTECTBO3HAHUS MMEET MCIOJIb30BAHHE KOPIYCKYJISIPHO-BOJTHOBBIX
CBOMCTB BemecTBa? YTo y3HAIM O KUBOW MaTEPUU C TOMOIIBIO JIEKTPOHHOTO MUKPOCKOTA; Ha Ka-
KUX MPUHLUIAX OH paboTaer?

8. IlosicHUTE CMBICH THUIIOTE3Bl O TUCKPETHOM XapaKTepe UCITyCKaHUs U MOIVIOLIEHUS CBETA.
JaiiTe npencraBiieHHe O MOSIBJICHUU BEPOSITHOCTHBIX 3aKOHOB BBIHYKJIEHHOTO U CIIOHTaHHOTO HC-
IIyCKaHHUsI CBETA.
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9. Ilosicaute cmbich moHATUS «(HoTOH». Kakne sBieHus 1 KakiuM 00pa3oM ObUTH 0OBSICHEHBI C
MOMOIIIbI0 KBAaHTOBOW Teopuu cBeTa? Uem Takoe 0ObSICHEHHE MPOTHBOPEUYUT KIACCHYECKOMY OITH-
caHuto?

10. Kak onpezensitot Temieparypy 3Be3a? UeM ObLIO JOKa3aHO MaTepHalbHOE €AUHCTBO MU-
pa?

11. Kakue gacTuilbl COCTaBISIOT SIAPO aTOMa, KaKoBBI ero pa3mepbl? Kak 3To ObLIO ycTaHOB-
JeHo?

12. TlosicHUTE TOHSATHE IEMEHTAPHON YACTHIIbI, KaK KIACCUDUIIUPYIOTCS dJIEMEHTapHbIC Yya-
CTHIIBl U KaK OHM HccleayroTcs. YTo Takoe «aHTHYacTUlb»? B uem cocTouT rumore3a KBapKoB?
Kakue npo6iaembl CTOST B TEOPUU HJIEMEHTAPHBIX YaCTHUIL?

13. B yem 3akirouaercs €IMHCTBO AUCKPETHOCTH M HEMpepbIBHOCTH? OXapaKTepu3yuTe mpo-
OJieMy MOMCKa «IEPBUYHBIX 0OBEKTOB» M KOHIICTIIIUIO aToMHU3Ma. UTO TaKoe «KBa3HUaCTHUIIBD»?

14. KakoBa cnernuguka MUKpOMUpPA IO CPAaBHEHUIO C U3y4YE€HHEM Mera- u Makpomupa. [losc-
HUTE IPUHIUIIBI COOTBETCTBUS U TONIOJHUTEIBHOCTH.

15. IosicHuTe MPUHIUI HEONPEAEICHHOCTH, MOHITHUS JETEPMHUHHM3MA U HHAETEPMUHU3MA.
Kak m3aMeHWIuch mnpenctaBieHUs O CiIy4alHOM M 3akoHoMepHOM? IlosicHuTe poib mpubopa B
KBAaHTOBOW MEXaHUKE.

16. Kak pa3Buiivch npeacTaBieHusi O IPUUUHHOCTU B KBaHTOBOM MexaHuke? Ilouemy orpa-
HUYEHHE BO3JCHCTBUS HA MUKPOYPOBHE UMEET CMBICT PYHIAMEHTAILHOTO 3aKOHA IPUPOIbI?

17. Kakumu napameTpaMu ONUCBIBAETCS COCTOsIHME MuKpouacTuubl? Kak mpu stom ocy-
IIECTBJISIETCS. CUHTE3 BOJIHOBBIX U KOPIYCKYJISIpHBIX cBOMcTB? KakoBO oT/iMuue B OMMCAHUU COCTO-
SIHUS B KJIACCUYECKOW U KBAHTOBOM MeXaHUKe?

18. Kakoe ypaBHEHHE ONUCHIBAET JBUKEHHE B MUKPOMHPE U COOTBETCTBYET BTOPOMY 3aKOHY
Hprorona? Kakoii cMbICH UMEIOT BXOJSIIIUE B HETO BEIUYHUHbI?

19. Kakue Momenu onmuchIBalOT CTPOCHUE M CBOMCTBA aTOMHBIX sijep? [lodemy Tsxenbie de-
MEHTBI HE paclajarTcs caMONpOU3BOJIbHO Ha Jerkue? Kakue peakuuu J1eIeHuss BO3MOXKHBI U Ka-
KHE I 3TOTO0 HE0OXOIMMBI yCIIOBUS?

20. [osicuuTe, yem ompeaensercss yCTOWYMBOCTh aTOMHBIX siiep. UTo Takoe «IeeKT Macchh»
U KaK [POUCXOJAT pEaKIMU B HeApax 3Be317

21. Kak pa3BUBaJINCh IPEACTABICHHS O COCTaBe BellecTB? Kakne OCHOBHBIE 3aKOHBI OIpe/ie-
Js10T cocTaB BemlecTB? KakoBo 3HaueHue 3akoHa ABOrajipo?

22. JlaitTe onpeaesieHHsl MOHATUAM «MOJIEKYJIa», «XUMUYECKUN AIEMEHT», «XUMHUYECKOE CO-
eauHeHuey». Kak onn popmupoBanucs? Kak cBSI3bIBatOTCSI aTOMBI B MOJIEKYJIbI?

23. [IpuBenure OTIWYHS TEOPETHUUECKOTO YPOBHS MO3HAHUS OT SMIIMPUYECKOro (Ha MpHUMe-
pax pa3BUTHS y4E€HHs O cocTaBe BellecTB). Kak TOUHOCTh Hayku CBs3aHa C HAIJISIHOCTBbIO MOJie-
neun?

24. Yto u3yyaeT XUMUs, KAKOBbI OCHOBHBIE ATalbl €€ pa3BUTHs? JaliTe OCHOBHBIE MOHATHS
CTPYKTYpPHON XUMHH.

25. Onpenenvre NOHATHE BaJIEHTHOCTH B pa3BUTHUU. YTO TaKOE «HACBIIIAEMOCTD) CBSI3EH?

26. OnumuTe BUABI XUMUYECKUX CBS3€H, COCAMHSIOIINX ATOMBI B MOJIEKYJIBl U MOJIEKYJIbI
MEXTy COOOH.

27. Kakue ¢hopMBbI 3allMCH COCTaBa BEIIECTB CYIIECTBYIOT U KaK B HUX OTPa)KaloTCsl CBOICTBA
BELIECTB?

28. C 4yem cBs3aHO OOMJIME COCIMHEHHH Yriepoja ¢ TOYKH 3peHHUs CTpOeHHs ero aroma’? B
Kakux (opMax oH BcTpeyaercs B mpupoe?

29. Yro Takoe 30HHas Teopusi? Kak oHa 00BSACHSET CyIIeCTBOBAaHUE MTPOBOJAHHUKOB, MOIYIIPO-
BOJHUKOB U JUAIEKTPUKOB? UTO TaKkoe 3JIEKTPOHHBIH ras?

30. OObsiCHUTE C MO3UIUI CTPYKTYpPHI BOJBI €€ YHUKAIbHbIE (DU3MUECKHe CBOMCTBA, BaKHBIE
JUISL dKUBOW MPHUPO/IBI.

31. IlosicHUTE, YUTO TaKOE «TalaKTHKay, KAKOBHI (hopMa U CTPOEHHUE TaJakTUK. [ 1e HaxoauTcs
Conneunas cucrema B Hamie ["anaktuke?

32. KakoBbl HICTOUHUKH 3HEpruu 3Be3x? JlaiiTe mpeacraBienne 00 IBOIOIUNA OOBIYHBIX 3BE3]T
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U KpacHBIX TMT'AaHTOB U TOSCHUTE IPOLECCHI, IPOUCXOAsIINE B UX Heapax. KakoBa mepcrekTuBa
sBorronu ComHna?

33. PacckaxuTe, uTo Takoe BceneHHas, KaKOBBI €€ pa3Mephl, Kakhue 0OBEKTHI €€ COCTABIISIOT
Y Kakue Mozienu pa3BuThs Beenennoit Bam n3BecTHbI.

34. HazoBuTe sMImpHyecKie MOATBEPKIACHUs pacmupeHus BeemenHoi. UTo o3HadaroT mo-
HATHUS «CTAllMOHAPHOCTB» U «HECTALIMOHAPHOCTH» BcCeleHHOW, KakoBa NIPUPOJA PEIMKTOBOTO U3-
ayuyeHus?

35. Kakue HabOmronenus moaTBepaAniIM Mojiensb bonbioro Bapsisa?

36. Kak cBsi3aHbI 00111ast TEOPUST OTHOCUTEILHOCTH M MOJIETh pacIIupsitoeics: Beenennoit?

37. Ilouemy B pe3yibTare MEPBUUYHOIO HYKJICOCHHTE3a HE MOIJIM 00pa30BaTbCs XUMUYECKHE
3JIEMEHTHI, CYHIECTBYIONTME ceiiuac Bo BeenenHoit?

38. KakoBo conepxaHue U 3HaueHUe 3akoHa Xab6ma? Onumure 3BodIONMI0 BeeneHHolt ot
Bospmioro B3psiBa 10 Havasia mepBUYHOTO HYKJIEOCHHTE3A.

39. Haiite npeacraBienue 06 HHGIALMOHHON TeopuH poxaeHus BeeneHHoil.

40. OnuiuTe MPOIEeCcChl IBOTIONNNA BCeneHHOM OT ee «IpOoCBETIeHUs» 10 00pa3oBaHUs ra-
JIAKTHUK U 3BE3I.

TecToBbIe 3a1aHU 10 Y4eOHOI MporpamMmme

B mporiecce BbINOMHEHNS TECTOBBIX 33JJaHUH Y CTYJICHTOB (JOPMHUPYIOTCS U OILICHUBAIOTCS Tpe-
oyemble ®I'OC u OOII no nanpasnenuto 11.03.04 DnexkTpoHMKa M HAHOBJIEKTPOHHUKA (IIPOGUIIb:
Hanorexnonorus B anexkrponuke) komrnerennuu: OITK-2, TTK-3.

TecToBbI€ 3aJaHUs COCTOUT U3 6—12 TeOpeTUYECKUX BOMPOCOB M0 TEMATUUECKUM pa3jenam
paboueii mporpamMmbl y4eOHOM TUCHUILIMHBL. BO BCex BOmpocax KaKJIOro TeCTa MPEeAroiaraeTcs
BBIOODP OHOTO U3 4-X BO3MOXKHBIX OTBETOB.

Cucrema OlLIEHOK BBINOJTHEHUSI KOHTPOJILHOT'O TECTUPOBAHUS:

— «OTJIMYHO» — KOJIUYECTBO MPaBWIbHBIX OTBETOB OT 85% 10 100%:;

— «XOpOI0» — KOJIMYECTBO NMPaBUIbHBIX OTBETOB OT 70% 10 84%:;

— «YJIOBJIETBOPUTEIILHO» — KOJIMYECTBO MPABUIIbHBIX OTBETOB OT 55% 10 69%.

Huxe npuBoauTCst IpUMEp KOHTPOIBHOTO TECTUPOBAHUS B BUJIE MTOJIHOTO BapHaHTA OJIHOTO
13 TECTOBBIX 3aJaHUM.

[TomHBIN KOMIUIEKT TECTOBBIX 33aJaHH JUIsl BCEX pa3iesioB paboveil mporpaMMbl IPHBOIHT-
ca B @OC aucuumiunsl b1.B.JIB.07.01 «KoHuenuuu COBpeMEHHOT0 €CTeCTBO3HAHMUSI.

Tect Ne 3. CoBpemenHble acTpodu3nyecKue H KOCMOJIOTHYecKre KOHI MU

1. Kak Ha3piBaeTcst yueHue o BceneHnHoil kak 1enoM u MerarajiakTuke Kak 4acTH IEJIOTO
(Homep):

1. KOCMOTOHUS;
. KOCMOJIOT U,
. aCTpOHOMHS?
. Ha yeM 0CHOBBIBAIOTCSI BBIBOJIbI KOCMOJIOTUH:
. Ha 3aKOHaX (pU3UKU;
. Ha JTaHHBIX HA0II0aTEIbHOW aCTPOHOMHUH;
. BEpHO U TO, U Jipyroe?
. B ocHOBaHMM COBpEMEHHOW KOCMOJIOTUM JIKUT TMPEANOJIONKEHUE O TOM, YTO 3aKOHBI
MPUPOJIbI, YCTAHOBIICHHBIE HA OCHOBE M3y4YEHHUs BeChbMa OTpaHHuYEHHOW yacTu Bcenennoil (Ha oc-
HOBE OTBITOB Ha IJIAaHETE 3eMJIs ), MOTYT OBITh SKCTPAIOJIMPOBAHBI HA 3HAUYUTEIHHO OOJbIIME 00JIa-
CTH, B KOHEUHOM c4YeTe — Ha BCIo Bcenennyto. K kakoMy CTpyKTYypHOMY YPOBHIO HAYYHOTO 3HAHUS
OTHOCHUTCSI 3TO TIOJIOKCHHE:

1. sMOMpUYECKOMY;

W W N — N W N
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. TEOPETUYECKOMY;
. hunocodcromy?

. Kakas teopust TATOTE€HUS JIEKUT B OCHOBE COBPEMEHHOW KOCMOJIOTHU:

. HBIOTOHOBCKasl TEOPHsI TATOTEHHUS;

. 00111ast TEOPHUST OTHOCUTEIHLHOCTH?

. Kakoit npencrasnsn A.DiiHiuTeliH Beenennyro B 11e10M:

. CTallMOHAPHO;

. MEHSIOLLENCS CO BpEMEHEM?

. B nHauane 20-X rofoB COBETCKUII MaTeMaTUK BIEPBbIE PELIMJI ypaBHEHUs 001el Teopun
OTHOCHUTEJILHOCTH IIPUMEHUTEIBLHO KO BCEM BceneHHoi, He HakiIapIBasl YCIOBUs CTallMOHAPHOCTH.
Kto Obu1 3TOT MaTeMaTuk:

1. A.A.®puaman;

2.I'"A.T'amoB?

7. B 1929 r. amepuxanckuii actponom 2.Xab0u omy0aukoBan ctaTbio «CBs3b MEXIY pac-
CTOSIHUEM U JIy4€BOI CKOPOCTbIO BHETAJIAKTUYECKUX TYMAaHHOCTEN», B KOTOPOU MPHILIET K BHIBONLY:
«/lanexue ranakTUKHA yXOZAT OT HAC CO CKOPOCTHIO, MPONOPLMOHAIBHOMN yIaJ€HHOCTH OT Hac. YeMm
Janblie rajakTHUKa, TeM OOoJjblle €€ CKOpOoCTb» (KO3(D(PUIMEHT MpONOPIHUOHATBHOCTU MOTYYHII
Ha3BaHHE MMOCTOSTHHON Xa00611a). DTOT BbIBOJ Xa00I1 MOIyYMII HA OCHOBE SMIIUPUYECKOIO YCTAaHOB-
JIeHUs! onpesieieHHoro ¢pusznyeckoro 3gpdexra. Kak HazpiBaeTcs 3T0T 3 PexT:

1. kpacHOE cMelIEHuE;

2. peJIUKTOBOE U3ilyyeHue?

8. SIBnstiercs nu Haa ["anakTuka EHTPOM, U3 KOTOPOro uiaeT pacmupenue Beenennoit? (Ja
| Hem)

9. Kto BmiepBble BbICKa3all MPEINOI0KEHUE O «ropsiuei» BeeneHHol Ha HayaabHOM CTaluu
9BOJIIOLIMHU:

1. 'amoB;

2. Xab6u1;

3. Yuncon?

10. Mopnens ropsiueii Beenennoit nomy4niia sMnupryeckoe nmoaTrsepxkacHue B 1965 r. B o1-
KPBITUHM aMepUKaHCKUX yueHbIX [len3naca n Yuncona. Uto Obls10 MU 0OHApPYKEHO:

1. penuKTOBOE U3IIy4YEHHUE;

2. KpacHOE CMEILEHHE;

3. nynbcap?

11. B ocHOBe COBpeMEHHOH KOCMOJIOTUH JIeXkAaT MPeJCTaBIeHUsI 00 OJHOPOAHOCTU U U30-
TponHOCTH BceneHnnoil: Bo BeeneHHON HET Kakux-1u0O0 BBIJIEIEHHBIX TOYEK M HAIPaBIICHUH, T.€.
BCE TOUKH U HAIlpaBJIEHUs paBHOIIPaBHbI. Kak Ha3pIBaeTCs 3TO yTBEPXKICHHE:

1. KOCMOJIOTHUYECKUI TOCTYJIaT;

2. IPUHIIMI SKBUBAJIEHTHOCTH;

3. IPUHLHUIT JOTIOTHUTEIHLHOCTH?

12. Kakas momenb BceneHHON COOTBETCTBYET TEOPHHM OJHOPOIHOW HM30TpOmHON Bceenen-

O — 01— B Wi

HOM:

1. oTkpbITas;

2. 3aMKHYyTas;

3. ¥ OTKpBITasi, U 3aMKHyTasi?

13. B Mozgensx oHOPOIHOW M30TPOIHOM BeenenHoil BrienseTcst ee 0coboe HaualabHOE CO-
crosHue. Kak 0HO Ha3bIBaeTCs:

1. CUHTYJISIPHOCT®;

2. yepHas AbIpa;

3. mynscap?

14. Tlo 3navyeHuro nmocTossHHOM Xab0a onpenensioT Bo3pacT Beenennoiil. Kakos oH:

1. 1-2 mupp. ner;

2. 1020 mapn. net;
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3. 100-200 mupa. ner?

15. CymectBoBaju v BO BceneHHO#M BONM3M CHHTYJISIPHOCTH MOJIEKysbl U atombl? (Ja /
Hem)

16. ITo3BomsieT a1 cCOBpeMeHHasi KOCMOJIOTHS ONKCAaTh U3MEHEHHE (PU3UYECKHUX MMapaMeTpoB
Bcenennoii B iporiecce ee paciuupenus? (Ja | Hem)

17. MoxHO 11, HaOMI0Aass KOCMUYECKOE DIEKTPOMAarHUTHOE W3ITy4YeHUE, M3ydyaTh JMOXY,
npemecTByomyo pekomounanuu? (Ja | Hem)

18. beuto 1 B MEpBYIO CEKYH]y MOclie Havyana pacumpenus: Beenennoii nmpeobnaganue da-
crun Hax antryactutiamu? (Ja | Hem)

19. Coyctst HeCKONBKO CEKYHJI MOCJe Hauaa pacipenus BeenenHoi Havanach 3moxa, Ko-
ria oOpa3oBaNIMCh Aapa JEHTepus, Tenus, JuTus u Oepmwumsi. Kak B COBpeMEHHOH KOCMOJIOTHH
HA3bIBACTCSI 9TA JI0XA:

1. HyKJI€oCHHTE3;

2. pekoMOUHaIK?

20. B mocnemHue necATHICTHS Pa3BUTHE KOCMOJOTHH M (PU3WKH DJIEMEHTAapHBIX YaCTHI]
MO3BOJIMJIO TEOPETHUECKU PACCMOTPETh CaMYH HAa4YallbHYIO CBEPXIUIOTHYIO CTAIHIO PACHIMPEHUS
BceneHHoii, KoTopas 3aBepIuiach yxe K MomeHTy t oxomno 107 ¢. Kak massamu Ty crammio pac-
mupenus Beenennoii:

1. uH}ISIIIMOHHAS;

2. peKOMOMHALINY;

3. HyKJIeocuHTe3a?

21. Kak Ob110 pacmpe/iesieHo BelecTBo Bo BeeneHHoil nocie 31moxu pekoMOuHaIuu:

1. HepaBHOMEPHO (CYIIECTBOBAIN MAaCCUBHEBIE TEJA);

2. I04TH PaBHOMEPHO?

22. Kax Ha3bpIBaeTCsl HApACTaHWE BO3MYIICHUH (MaJIbIX OTKIOHEHHH OT CPEITHETO 3HAUYCHUS)
IUIOTHOCTH U CKOPOCTH BEIIECTBA B MEPBOHAYAIBHO OJTHOPOJHON Cpee MOJ JACWCTBUEM I'paBHUTa-
ITUOHHBIX CHUIL:

1. rpaBUTAIIMOHHAS HEYCTONYUBOCTB;

2. TpaBUTALIMOHHAS KOHICHCALIUS?

23. Kak Ha3zpIiBaeTcs npoiecc GOopMUPOBAHUS KOCMUYECKUX TeJ U3 pa3psHKeHHOHN ra30BOU U
ra30BO-TIBUIEBOM Cpe/Ibl IO ICHCTBUEM TPaBUTAIIMOHHBIX CHIL:

1. rpaBUTAIIMOHHAS KOHJCHCAIINS,

2. rpaBUTALlMOHHBIN KOJIIAmC?

24. Kak Ha3bIBAeTCs YYCHHE O MPOUCXOXKIEHUU U PA3BUTUN KOCMUYECKHUX TEJl U UX CUCTEM:

1. KOCMOroHUS;

2. KOCMOJIOTHS;

3. actpoduzuka?

25. UTo HaXOUTCS MEXKIY 3BE3/IaMH:

1. mycToe mpocTpaHCTBO;

2. BeecTBo?

26. Kakoit XuMUYIeCKUH 3JIEMEHT MPeo0IaiaeT B MEK3BE3THOM Tase:

1. renmii;

2. BOJIOPO/I;

3. KUCIIOPOT;

4. yrnepon,

5. azot?

27. Kakast MorexyJia mpeo0iajaeT Cpear MOJIEKYJT MEK3BE3THOM CPeIbl:

1. Bomopox;

2. BOJA;

3. ammuax?

28. I'ne pacnonararoTcs TJIaBHBIE o9aru (POPMUPOBAHUS 3BE3]T:

1. B o0akax aToMapHOTO BOJOPO/A;

17



2. B MOJIEKYJISIpDHBIX 00J1akax?

29. Kak Ha3bIBaeTCsl B 3BE€3/IHOM KOCMOTOHMHU IIOTHBIA ()parMEHT MOJIEKYJIIPHOTO 00Jaka,
B KOTOPOM €IIl¢ He JTOCTUTHYTHI TEMIIEPATypbl, HEOOXOIUMBIE IJIsl Hauana TEPMOSIEPHBIX PEaKIINH,
T.€. IpeBpalleHus obaKa B 3Be31y:

1. mporo3Be3na;

2. HEUTpOHHAs 3BE3/1a;

3. 6enblii kapauk?

30. CKOJIBKO B CPETHEM 3BE3]1 POXKIAETCS €XKEroHo B [anakTuke:

1. oxomno 10;

2. oxouso 100?

31. locTyrieH U MpsiMOMY HaOJIIOACHHUIO Tipotiecce poskacHus 38e3abl? (Ja | Hem)

32. MoryT 11 acTpOHOMBI HaONIOIATh KU3Hb OJHOI 3Be3bl OT Hayana a0 kKonua? (Ja /
Hem)

33. dusnyeckre 3aKOHOMEPHOCTH, CBSA3BIBAIOIINME HAOIIOAaEMble XapaKTEPUCTHKH 3BE3],
OTpakaroTCsl Ha Juarpamme LBeT—cBeTUMOCTh (auarpamme ['epummpynra—Peccenna), Ha KOTOpoi
3Be3/1bl 00pa3yIoT OTJeNIbHbIE TPYIIUPOBKU. Kak OHM Ha3bIBatOTCA:

1. mocnemoBaTeNLHOCTH,

2. panp1?

34. Ha kaxo¥i TOCJIe/J0BaTEIbHOCTH THarpaMMBbl [IBET-CBETUMOCTH JIt00ast 3Be3/1a poOyIeT
OO0JIBIIYIO YaCTh CBOCH JKU3HU:

1. mocne0BaTeIbHOCTH CBEPXTUTAHTOB;

2. TIaBHOM TMOCIJIEI0BATEILHOCTH;

3. mocnea0BaTeIbHOCTH CYyOKapIUKOB?

35. YeM ormpeesnsercs: KOHEl] SBOJIFOLUH 3BE3/Ibl:

1. ee pazmepom;

2. ee maccon?

36. Uto siBiIsIeTCSI KOHEUHBIM 3TAIllOM 3BOJIIOLIMY 3BE3/bI CPEeTHEH M MaJloil Macchl (MEHbIIIe
3—4 macc ComnHia):

1. Genblil KapuK;

2. HEUTpOHHAs 3BE3/1a;

3. yepHas abipa?

37. Kak Ha3bIBaeTcs 3B€3/1a, POXKAEHUE KOTOPON COIPOBOKAAETCS BCIIBIILIKON CBEPXHOBOM:

1. HelTpoHHas 3BE3/1a;

2. OeJbIii KapJIvK;

3. yepHas abipa?

38. Uto oOpasyercs B Ipoliecce 3BE3AHOM 3BONIOIMHU, €CJIM Macca 3Be3/bl OyIeT HACTOIBKO
BEJIMKA, YTO JJa)ke 00pa3oBaHNE HEUTPOHHOM 3B€3/1bl HE OCTAHOBUT T'PaBUTAIL[MIOHHOTO KoJUIarca:

1. mynbcap;

2. yepHas apipa?

39. Kak Ha3piBaeTcs Hama ["anakTuka — 3Be3/iHasi cUCTeMa, B KOTOpyto norpyskeHa CoHeu-
Has CUCTEMa:

1. Muneunsiii [TyTs;

2. MeraranakTHka;

3. TymanHnocts AHApOMEbI?

40. OkpectHoctu ComnHIa — 3T0 00beM ["amakTHKH, B KOTOPOM JAOCTYITHBIMH COBPEMEHHOMN
ACTPOHOMMHU CPEICTBAMHM MOXHO HAOJMI0AAaTh U M3ydaTh 3BE37bl pa3sHbIX THUIOB. Kak moka3biBaer
IIPaKTHKa, 3TO «IIap», KOTOPBIA COAEPKUT OKoJIo 1,5 Thicad 3Be3n. KakoB pannyc «mapay, npea-
cTaBisitouiero co0oii okpectHocTH ConHIA:

1. 1 nx (1 mapcek = 3,263 cBETOBBIX 0/1a);

2. 20 k;

3. 100 nk?

41. CKoabKO 3B€3]1 U3yYEHO B 00beMe, KOTOPbIi Ha3bIBAETCSl HEMOCPEICTBEHHBIMU OKPECT-
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HocTsimu CosHIa:

1. oxouo 100;

2. okouo 1000?

42. Kakas 3Be3/a celiuac cunrtaercs ommkanmei cocenkor ConHua:

1. AnbTaup;

2. Ilpokcuma;

3. IIpormon?

43. Hamum npeiku 00beIUMHUIIN BCE 3BE3/IbI B TPYMIIBI — CO3BE3MS. SIBISIOTCS I CO3BE3AUS
(U3MYECKUMU TPYIITUPOBKAMH 3BE3]1, CBSI3aHHBIX MEXy co00ii o0iumu cBoiictBamu? (Ja | Hem)

44. Kak Ha3bIBAIOTCS TPYIIILI 3B€3/l, CBSI3AHHBIX OOIIKUM MPOUCXO0XKICHUEM, MTOJOKECHHEM B
MIPOCTPAHCTBE U JBUYKEHUEM:

1. co3Be3nus;

2. CKOTUICHHUS 3B€3/17

45. Ha6monenusi B XIX Beke MO3BOJWIM YCTAaHOBHUTD, YTO 3BE3HBIC CKOIUICHUS pa3/Iesi-
I0TCSI Ha:

1. mrapoBbl€ CKOILICHUS;

2. paccessHHbIE CKOIUJICHUS.
Bo BTOpOii monoBruHe XX Beka K TUM KJIaccaM 3BE3IHBIX TPYIITUPOBOK JOOABUIICS €IIE O1H:

3. acconpanuy 3B€3/I.

YacTe U3 3BE3HBIX I'PYNIUPOBOK NpuHaANexkuT Hamen [Mamaktuke. Kakue rpynnupoBku
3BE3J1 IPEJCTABISAIOT cO00#t cTapeiiiue 00bekThl Halrel [anaktuku? (Beedume nomep)

46. Kakyro ¢popmy nmeer Haa ["anakruka:

1. chepsr;

2. IJIOCKOT'O JTUCKA;

3. IBOSIKOBBIITYKJION JIMH3BI?

47. Kak Ha3pIBaeTCsl yacTh BceneHHOU, JOCTyTHAsl COBPEMEHHBIM aCTPOHOMUYECKUM METO-
JlaM MCCJIEOBaHUI:

1. MeTaranakTuka;

2. Mneunslii [1yTs?

48. Kak Ha3bIBarOTCA JBE OMKaNIINe K HaM TaJIaKTUKU:

1. MareutaHoBbI 001aKa;

2. llenTaBp A;

3. Keunrer Credana?

49, "aytakTUKH TTOAPA3ACIISIOTCS Ha!

1. oJIMNTHYECKHE;

2. cnupajibHbIE;

3. HeTIpaBUJIbHBIE.

K xaxomy Tumny npuHaaiexut Hama ['anakTuka?

50. Kak Ha3pIBaeTCs rpyIia rajJlakTHK, BKIIFOYAIOIIAs HAIITY:

1. MecTHag rpynma;

2. Mneunslii [1yTs;

3. MaremranoBsl o0aka?

51. Kakue cuctemsl Bo BeceneHHOM ABIAIOTCS CaMbIMU KPYITHBIMU U3 YCTONYMBBIX:

1. CKOTUIeHHUS TallaKTHK;

2. IENMOYKH CKOTUICHUM TrajaKTHUK;

3. «CTEHKN»?

52. EcTh KOCMHUYECKHE OOBEKTHI, OT KOTOPHIX HEBO3MOXKHO MPUHSAThH H3TydcHHE. VX Hamw-
YHe yIaeTcsl yCTAaHOBUTH TOJIBKO MO UX IPaBUTALIMOHHOMY BO3JEHCTBHIO Ha cocenaeil. Kak Ha3Banu
HEBUJIUMOE BEIIECTBO, MPOSBIIAIONICE Ce0s M0 B3aUMOJCHCTBUIO C BUAMMBIM TTOCPEICTBOM CHJI TsI-
TOTEHUSI:

1. ckppITas macca;

2. abCONIOTHO YepHOe Ten0?
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53. B ocHOBe COBpeMEHHOW KOCMOTOHUH — THIIOTE3a 0 poucxoxaeHun CoJHIa U TJIaHET,
BbIcka3zaHHas emie B X VIII Beke 1ByMst KpyNHBIMH y4eHbIMU U prniocodamu. KTo 3Tu yueHsie:

1. bakon u Jlexapr;

2. KanT u Jlamnac?

54. Ucrionb3ytoTest M B YYSHUH O TIPorcXokaeHnd COJIHEUHON CUCTEMBI JaHHBIE O IPYTUX
3Be3nax? (Ma | Hem)

55. Kak B KOCMOrOHUM Ha3bIBAIOT I'a30MbUIEBYI0 TYMAHHOCTb, B KOTOPOW BO3HUKJIM IJIaHE-
ThI, UX CITyTHUKH, MEIIKHE TBEP/bIC TeMa:

1. mpoTomaHeTHOE 001aKO;

2. naHeTe3uMab?

56. B 40-x romax akagemuk O.}O.IIIMHAT BBIIBHHYJI CTABIIYIO OOIICIPUHATON TUIIOTE3Y 00
o0Opa3oBaHNM 3eMJIU U PYTUX IUIAHET U3 XOJOJHBIX TBEPABIX AOIUIAHETHHIX Tel. Kak Ha3pIBaroTCs
9TH Tena:

1. IIaHeTe3uMau;

2. actepoubi?

57. KakoB Bo3pact CouHia:

1. oxono 1 mupa. ner;

2. 0K0JIO 5 mupa. JeT?

Tembl pedrepaToB o yueGHoil mporpamme

B nporecce noaroToBkM U HanucaHus pedepara y CTyA€HTOB (POPMHUPYIOTCS M OLIEHUBAIOTCS
tpedyemblie PI'OC u OOII o Hanpasnenuto 11.03.04 DnexTpoHHKa U HAHOIEKTPOHUKA (ITPOQUIIb:
Hanorexnonorus B anexkrponuke) komrnerennuu: OITK-2, TTK-3.

Huxe npuBoasites npumepsl TeM pedepaToB Jiisl padoyeil mporpamMmal.

[TonmHbIi KOMIUIEKT TeM pedepaToB JUIsl BCEX pa3zesioB paboyell mporpaMMbl IPUBOIUTCS B
®OC gucuunnunsl 51.B.J[B.07.01 «KoHuenmuu coBpeMEHHOTO €CTECTBO3HAHUS.

1. Hayka u Hay4HOE TO3HAHHE

OO01ue Moieny pa3BUTHS HAYKU M HAy4HbIE PEBOJIIOIIHH.

[IpoGema MHOKECTBEHHOCTH pa3yMHBIX MUPOB U rumnote3sl o HIIO.
AcTposorus, pro u contra: Hayka Win JoKeHayKa?

MonenupoBaHue (B TOM YKCIIe MaTEMaTHIECKOE) KaK METOJ1 HAyYHOTO MO3HAHUSI.
QanbcudunrpyeMocTs 3HaHM 1o [lonmnepy kak KpUTepHuil HAyYHOCTH.
B3auMocBs3b HOBBIX HAYYHBIX MMAPAJUTM M HAYYHBIX PEBOJIOLIUH.
[puniuns! Bepupukamu u GpanrbcupuKaiy B HayKe.

[Ipupona matemaTrueckoit uctunsl (1o I'egento, Tapckomy).
MaremaTu3anus Kak NPUHIMI €JUHCTBA (PU3NUYECKON PEATTBHOCTH.
[Mudaropuiickas mkosa rapMOHUU, MEPHI M YUCIIA.

Kocmonorus [Itonemes u «Anpmarect».

OcHoBHBIE 11eJTH U TTPOOJIEMBI ATXUMUU.

EcTtecTBeHHOHayuUHbIE aCIIEKThI TAPAHOPMAJIbHBIX SBJICHUM.
CHCTEeMHO-UCTOPUYECKUI METO] B HAYYHON KapTHUHE MUpA.

[Tpobnema KOHIENITYyanbHON YHU(DHUKAIIMHA €CTECTBEHHBIX HAYK.

2. ®u3nKa 1 KOCMOJOTHUSA

CTpyKTypHbIE YPOBHHM OpraHU3allMd MaTepuu: MHUKpoMUp U Meramup. IIpoctpaHcTBO U
BpeMs B COBPEMEHHOM HayYHOH KapTUHE MUPA.

CummMmetpust B Ipupoze.

Meramup: cOBpeMeHHbIE aCTpO(PU3NUECKUE U KOCMOJIOTHYECKHE KOHIICTIIIUH.
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«ToHkas noxcrpoiika» BceneHHON M aHTPONHBIN PHUHIIAIL.

Konnenuus «60b110r0 B3pbIBa». DTanbl KOCMUYECKON 3BOTIOLMH.

[ToHsTHs MpOCTpaHCTBa-BPEMEHU B CHEIMAIBbHOM M OOILIEH TEOpUHM OTHOCU-TEIBLHOCTH).
CBolicTBa IPOCTPAaHCTBA U BPEMEHH.

Anopun 3eHOoHa U TPOOJIEMBI IBHKEHUS U IPOCTPAHCTBA.

[TonsTHE O BpEMEHM B UCTOPUH YEIOBEUECKON LIMBUIIN3ALINH.

PerpocniekTrBa npencraBiaeHu 0 GpU3NYECKOM NPOCTPAHCTBE U BPEMEHH.

DEHOMEH BPEMEHU U YEPHBIE JBIPHI.

UepHble ObIpBI U MOJIENb «OOJIBIIOIO B3PhIBaY.

EcrecTBeHHOHayuHbIe B3risabl HAa Mup JleoHapno na Bunum.

Konuenmus kinaccuueckoro Bpemenu Helotona.

Bo3HuKHOBEHHE U CTAHOBJICHHE JIAIJIACOBCKOTO JIETEPMUHM3MA (IPUUMHHO-CIIEICTBEHHBIX
cBsA3eH (pU3NMUECKUX SBICHUI).

Bropoe Hauano TepMOAMHAMMKY U TeIuioBas cMepTh Beenennoii no Knaysuycy.

[IpoGnema 3¢upa B ecTeCTBO3HAHUHM B UCTOPUUYECKOM PETPOCIIEKTHUBE.

I'eomerpust Pumana u ¢pusndeckoe npocTpaHCTBO.

Konuenuun ornocurensnoctu Jlapmopa, Jlopenua u Ilyankape.

Konuennuu Bpemenn beprcona, Konra, Cnencepa u Maxa.

Bo3HMKHOBEHHE U CTAHOBJIEHUE 3aKOHA COXPAHEHHSI SHEPTUU.

3HayeHre COOTHOLICHUS HeolpeneneHHocTei ['elizen0epra i pa3BUTHS HAYKH.

CucreMHBIi MeTo 1 TabuIa 31eMeHTOB MeHieneena.

CraHoBJI€HHE U pa3BUTHE UACHU OOBETUHEHUS IPUPOJAHBIX B3aUMOICHCTBUH.

Tsrorenue u reoMeTpusi HICKPUBIEHHOTO MTPOCTPAHCTBA-BPEMEHH 110 DUHIITEHHY .

[Ipobnema CKpBITHIX pa3MEpHOCTEN MPOCTPAHCTBA, BPEMEHHU U B3aUMO/ICHCTBH.

BeposTHOCTHBIN JE€TEPMUHU3M U CTATUCTUYECKUE 3aKOHOMEPHOCTH B MUKPOMHUPE.

CummeTpun B IpUpo/Jie U 3aKOHBI coxpaHeHus (o Herep).

[IpuHnun nononHuTensHOCTH bopa M Hay4Has palliOHAIBHOCTD.

Kpymnomacmrabnas ctpykrypa Beenennoit (MeraraiakTUKH).

I'unoTe3bl 06 0Opa3oBanuu BeeneHHON B MICTOPUUECKON PETPOCIIEKTHBE.

Cnalblii ¥ CHITBHBIN aHTPOITHBIE TIPUHITHIIHL.

CBepXCHUIIBbHBIN BApUAHT aHTPOITHOTO MPUHIUIIA.

[lepBble Tpu MUHYTBI IOCIIE «OOJIBIIOTO B3PHIBAY.

®pakTaiel, FEOMETPUS U Pa3MEPHOCTH MPOCTPAHCTB.

[Ipo6nema BpeMeHHU U 3BOJIFOLIMOHHBIE TEOPUU B €CTECTBO3HAHUU.

Bcenennas, yenoBek u (yHIaMEHTaIbHbIE B3aUMOICHCTBHSL.

@dpakTasibl 1 AUHAMUYECKUH Xa0C B MAKPOPHU3UUECKUX CUCTEMAX.

[Ipo6nema HeoOpaTUMOCTH BPEMEHHU KaK OTPaKEHUE €CTECTBEHHOM PEalIbHOCTH.

@pakTaJbHOCTh MPOCTPAHCTBA 10 MaHAenb0pOTYy U GU3NYECKUN MUP.

CoBpeMeHHbIE TUIOTE3bl U YUEHHS O MOPsIKe (KOcMOoce) U Oecropsiike (Xaoce).

Monenu TUCKpETHOrO IPOCTPAHCTBA U BPEMEHH.

['eonmornueckas cTpena BpeMeHHU (Ha MpUMepe MIaHEThl 3eMJIs).

Knaccudukanus 38e31 1 UX 3BOJIOLMS, TOKOJIEHUS 3BE31.

CoBpemennbie Mojieni Bo3HUKHOBeHUsI ContHeunol cuctembl (XX u XXI Beka).

[IpuHIMT OTHOCUTENBHOCTH K CPEJCTBAM HAOIIOAEHUS U HEKJIacCHUecKas HayKa.

[IpencraBnenuss ApucTorenst O TUIAX JBMKEHUS U BPEMEHHU M UX OTPaKEHUE B COBPEMEH-
HOM €CTECTBO3HAHHH.

Mopenu 1 KOHCTPYKIIMHA BPEMEHH B €CTECTBO3HAHUHU.

OT aHTHYHOTO BaKyyMa (ITyCTOTHI) 0 COBPEMEHHOTO (PU3NYECKOT0 BaKyyMa.

OT aHTUYHBIX aTOMOB J|eMOKpHTa K KBapKaM MUKPOMUDpA.

JIBa TMna BpeMeHU ApUCTOTENS U UX MECTO B COBPEMEHHON HayKe.

KocMmonornueckas 3BosoLMs MaTEPUU U €€ CTPYKTYPHBIE YPOBHH.
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Texyuwii 1 pyOeKHBIH KOHTPOIb OCYIIECTBISIFOTCS 110 KOHTPOJIBHBIM BOIIPOCAM TI0 M3y4Ya-
eMOl TUCHMIUIMHE, IO UTOTaM BBINOJIHEHUS WHAMBHUIYaJbHBIX NMPAKTUUECKUX 3aJaHuM, B (opme
TECTOBBIX 3a/IaHUI WJIM B BUJIE MTOJITOTOBIICHHOTO pedepara.

4.2. ®oH/ OLIEHOYHBIX CPEACTB /IJI MPOBeIeHHs IPOMEKYTOUHOMH aTTeCTAMH

4.2.1. Bonpocbl, BLIHOCHMbI€ HAa 3a4eT MO AucHUIIUHe «KOoHIeNnmuu coBpeMeHHOro
€CTeCTBO3HAHMS» /IJIs1 HanpaBJjeHus: noAroroBku: 11.03.04 Dy1eKTPOHMKA U HAHOIJIEKTPOHMU-
Ka

B npornecce moarotoBku M caauu 3a4eT (OPMHUPYIOTCS U OLEHHUBAIOTCS BCE TpeOyemble
@I'OC u OOII ans manpasnenust 11.03.04 DnekTpoHrka 1 HaHOANEKTPOHUKA (TIpoduasb: HanoTex-
HOJIOTHS B AtekTpoHuke) komrereHiuu: OITK-2, TTK-3.

1. Jloruka 1 METOJ0JIOTMS] HAYYHOT'O TO3HAHUS.

2. O6ume MosieH pa3BUTHA HAYKH U HAyYHBIE PEBOJIIOLINH.

3. OcoOeHHOCTH COBPEMEHHON €CTECTBEHHOHAYUHOM KapTUHBI MHUpa (IPUHIUIIBI CHCTEMHO-
CTH, TJI00aJIbHOTO HBOJIOIIMOHU3MA, CAMOOPTaHU3ALINN ).

4. CTpyKTypHbIE YPOBHHU OpraHU3ALMHN MAaTEPUH: MUKPO-, MAKPO- U METAMHUP.

5. MakpoMup: KOHLIENIIUN KJIACCUYECKOI0 €CTECTBO3HAHMSL. [IpMHIMIIBI OTHOCUTEIBHOCTH U
CUMMETpHUU. 3aKOHBI COXpaHeHHUs. biM3Ko- U nalbHOAECHCTBYE.

6. Mukpomup: KOHIENIUU coBpeMeHHOoW (u3uku. KBantoBas konuenmus. [IpuHIume He-
ONPEIETCHHOCTH U IONOJIHUTEIbHOCTH.

7. BeposiTHOCTHBIN XapakTep MUKporipoiieccoB. Ctatuctuyeckue 3akonbl. KopmyckyasipHo-
BOJIHOBOM JTyallu3M B COBPEMEHHOM (pU3UKE.

8. ®yHIaMEeHTaIbHbIE B3aUMOJCHCTBUS U 3JIEMEHTAPHBIE YaCTUIIBI.

9. Meramup: coBpeMeHHbIe acTPOPU3NYECKUE U KOCMOJIOTHUECKUE KOHIETITHH.

10. CoBpeMeHHbBIE KOCMOJIOTHYECKHUE MOJIENH BeeneHHoM.

11. Konnenmust «00JIbIIOTO B3phIBa» U pacmupstomelics BeeneHHoM.

12. CtpoeHue 1 3BONIONMS 3B€3]1 U FaJaKTUK. JTanbl KOCMUYECKOW IBOJIIOLINH.

13. IIpocTpaHCcTBO M BpeMs B COBPEMEHHOM HAYUYHOU KapTUHE MUPA.

14. IloHATHSA IPOCTPAHCTBA-BPEMEHH B CIIELIUATIBHON U O0IIeH TEOPUU OTHOCUTEIBHOCTH.

15. CBoiicTBa MpOCTPAHCTBA-BPEMEHH U 3aKOHBI COXPaHCHHUS.

16. KoHuenuus cucTeMHOTO0 METO/1a UCCIIETOBAHMSL.

17. TToHATHS CIIOXHOM CHUCTEMBI, 0OpaTHOM CBS3HU, CIYYaHOTO M IIEJIeCO00pa3HOTO MOBE-
JICHUSL.

18. KubepHeTnka Kak Hayka O CIIOKHBIX CHCTEMaXx.

19. KoHuenuus 1eTepMUHU3MA U CTATUCTUYECKUE 3aKOHBI.

20. Knaccuueckuid 1 BEpOSITHOCTHBIN AETEPMUHU3M.

21. Konnenuus HeoOpaTUMOCTH U TEPMOIMHAMHUKA.

22. Iopsinok u Gecriopsinok, Gurykryanuu. [TpuHIIMT Bo3pacTaHus SHTPOITHH.

23. OTKpBITEIE CUCTEMBI U HEOOpAaTUMBIE Npoliecchl. HepaBHOBECHBIE CUCTEMBI.

24. KoHueniusi caMoOpraHu3aliiy B HayKe.

25. Camoopranusanusi B IMCCUNATUBHBIX CTPYKTYpax.

26. Camoopranusanusi Kak MICTOYHHK U OCHOBA 3BOJIOLUU CUCTEM.

27. DOHTponus U UHGOpMaIUsl.

28. IlepcriekTUBHI T100aMbHOTO HHGOPMAIIMOHHOTO TTOIX0/1a K I€HCTBUTEIHHOCTH.

29. IlocTpoeHne coBpeMEHHBIX HHPOPMAITMOHHBIX TEXHOIOTHH.

30. OcobeHHOCTH OUOIOTMYECKOTO YPOBHSI OpraHU3allii MaTepUu.

31. YpoBHU OpraHU3amny )KUBBIX CHCTEM H YBOIIOIUS (POPM KHU3HH.

32. Camoopranu3anys B )KUBOM MaTEpHUH.

33. [lpuHIIUT YHUBEPCAIBHOTO SBOJTIOINMOHU3MA.
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34. Konnenmuu 6mochepsl 1 HOOCHEPHI.

35. Cucrema: npupoja-ouocepa-uenosek. I'eorpaduyeckuii qerepMUHU3M. U TeXHOChepa.

36. Ilepexon ot 6uochepsl kK Hoochepe.

37. B3auMocCBsA3b KOCMOCA U )KMBOU MPUPOJIBI.

38. YenoBek Kak MpeaMET €CTECTBEHHO-HAy4YHOTO TO3HAHHUS.

39. Ilpobnema aHTpomnoreHesa. buojgoruueckoe M COUAIBbHOE B OHTOTE€HE3€ W MCTOpHYeE-
CKOM pPa3BUTHH YEJIOBEKA.

40. CounasibHO-3THYECKHE MTPOOJIEMBbl TeHHON MHKEHEPUH YellOBeKa.

41. EcTecTBEeHHO-HAay4HbIE ACTIEKThI YKOJIOTUH.

42. IIpotuBopeuns B cucTeMe: pupoia-ouochepa-yenoBex.

43. CuHepreTu4ecKkuii moaxoa K KOBOJIIOIMH YEJI0BEKa, OOLIECTBa U IPUPO/IBI.

44. buocdepa 1 pe10TBpaILeHIE YIKOJIOTHIECKON KaTacTpodbl.

OueHouHble CpeACTBa Ul UHBAIMIOB U JIML C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 30POBBS
BBIOMPAIOTCS C YYETOM UX MHAUBUAYATIbHBIX ICUXO(PU3NUIECKHX OCOOCHHOCTEH.

— NpH HEO0OXOAUMOCTU MHBAJIMJIAM U JIMLAM C OTPAaHUYEHHBIMU BO3MOXKHOCTSMU 370POBbS
IPEIOCTABIIAETCS AOMOJHUTEIBHOE BpEeMs JUIsl IOATOTOBKH OTBETAa HA HK3aMEHE;

— NP MPOBEJCHUU MPOLEAYPbl OLEHUBAHUS PE3yJbTaTOB OOYUYCHHMsS WMHBAJIUAOB U JIHUI C
OTpaHUYEHHBIMU BO3MOXXKHOCTSIMU 3710pPOBbsI IIPEAyCMATPUBAETCS HMCHOJIb30BAaHUE TEXHUUECKHUX
CpPEeZCTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAMBUYaTbHBIMH OCOOCHHOCTSIMY,

— IpU HEOOXOAUMOCTH JUIsl 00YyHAIOIIKUXCSl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3/10pPOBbS U
MHBAJIMOB MPOIelypa OLEHUBAHUS PE3YJIbTATOB O0YUYEHHUS M0 TUCIMITIIMHE MOKET MPOBOJUTHCS B
HECKOJIbKO ITAroB.

[Ipouenypa oLleHHBaHUS pe3yJIbTATOB OOYUEHUSI MHBAJIMJIOB U JIML] C OTPAaHUYEHHBIMU BO3MOXK-
HOCTSIMU 3/10pOBbsl IO JTUCLHMIUIMHE (MOJYJII0) HpEeayCMaTpUBaeT MpelocTaBlieHne HH(pOpMaluu B
¢dopmax, aanTUPOBAHHBIX K OIPAHUUYCHUSM UX 3/I0POBbsI M BOCHIPUATHUS MH()OPMALIH:

JUig 1 ¢ HapyLIEeHUSIMU 3pEHUS:

— B I1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

Jlnist U1 ¢ HapyIIEHUSIMH CITyXa:

— B TieuaTHoOU hopme,

— B (popMe AIIEKTPOHHOI'0 I0KYMEHTA.

JUig nun ¢ HapyeHUsIMA OIIOPHO-JBUTaTEIbHOTO alapara:

— B IIeYaTHOU ¢opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepedyeHb MOXKET ObITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTH OT KOHTUHIE€HTa 00yda-
FOLIUXCA.

5. IlepeyeHb OCHOBHOM M JONOJHHUTEILHONH y4eOHOU JIUTEpaTypbl, HEOOXO0AUMMOMN ISt
OCBOCHUS AMCUUIJIMHBI (MOAYJIs1)

5.1. OcHoBHas JIUTEpATYpA:

1. Ny6numesa T.5. KoHueniuu coBpeMEHHOTO €CTECTBO3HAHUA: YYEOHUK JJISi CTYJIEHTOB
By30B. — M.: Akanemus, 2009.

2. Haiinpim B.M. Konnenuu coBpeMEHHOTO €CTECTBO3HAHMS: YUCOHHK VISl CTYJCHTOB BY-
30B. — M.: Anbda-M, 2009.

3. Bansuckuii C.1. Konnenimm coBpeMeHHOT0 €CTECTBO3HAHMS: YYEOHHUK U MMPAKTUKYM AJIs
akagemudeckoro Oakanapuara / C.M. Bamsackuii. — M.: U3narensctBo FOpaiit, 2018. — 367 c. —
(Cepus: bakanaBp. Akanemuueckuii kype). — I'pudp YMO BO. — Pexxum nocryna:

www.biblio-online.ru/book/6CC68DB6-FE42-4AF1-9426-019A2612A8DD

4. TopenoB A.A. KoHuenuuu COBPEMEHHOTO €CTECTBO3HAHMS: yueOHOe MocoOue A aka-
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http://www.biblio-online.ru/book/6CC68DB6-FE42-4AF1-9426-019A2612A8DD

nemudeckoro OakamaBpuata / A.A. I'openos. — 4-e uzn. — M.: U3narensctBo FOpaiit, 2015. — 355 c.
— (Cepust: bakanasp. Axkagemuueckuii kypc). — 'pup YMO BO. — Pexum nocryna:

www.biblio-online .ru/book/2CDDEF46-10D3-476D-9194-16B983EE4FEE

5. Kanke B.A. KoHueniuyu coBpeMEHHOr0 €CTECTBO3HAHMA: YUEOHUK I aKaJleMUYeCKOro
OakamaBpuata / B.A. Kanke, JI.B. Jlykamuna. — M.: U3natensctBo FOpaiit, 2017. — 338 c. — (Ce-
pust: bakanasp. Akagemuueckuii kypc). — ['pup YMO BO. — Pexxum nocryna:

www.biblio-online. ru/book /641A1A9C-D73A-4916-BFE3-E2FDE76665C2

6. KoHuenuuu coBpeMEHHOI0 ecTeCTBO3HaHUS: y4eOHHMK Juis OakanaBpoB / B.H. JlaBpu-
HeHKo [u ap.]; mox pea. B.H. JlaBpunenko. — 5-e m3z., mepepab. u mon. — M.: M3naTensCcTBO
IOpaiir, 2017. — 462 c. — (Cepus: bakanasp. [Ipuxiaanoii kypc). — Pexxum nocryna:

www.biblio-online .ru/book/0FE89F40-CCAC-4D54-893E-9CB83CAT77 C3A

,21.]'[5[ OCBOCHHMA AUCHUINIMHBI MHBAJIWJAMH W JIMOAaMU C OI'paHUYCHHBIMU BO3MOXHOCTAMU
3JI0pOBbS UMEIOTCS M3aHUS B DJIEKTPOHHOM BHUJE B AJNIEKTPOHHO-OMOTHMOTEUHBIX cHcTeMax «JIaHb»
u «tOpaitt».

5.2. Jlono/iHUTE/ILHASI JIUTEPATYpA:

1. babaesa M.A. Konnenuuu coBpeMeHHOro ectectBo3Hanus. [Ipaktukym: YuebHoe moco-
Oue [DneKTpoHHBIN pecypc]: yuebd. mocodue — Dnektpod. aad. — Cankr-Ilerepoypr: Jlans, 2017. —
296 c. — Pexxum nocryna:

https://e.lanbook.com/book/91311

2. T'opbaues B.B. Konuenuuu coBpeMeHHOro ecTecTBO3HaHUsS. VHTepHET-TeCcTHpOBaHHE
0a30BbIX 3HaHWUU [DIEKTPOHHBIN pecypc]: yued. mocodue / B.B. I'op6aues, H.I1. Kamamraukos,
H.M. KoxeBHukoB. — DnektpoH. aaH. — Cankr-IlerepOypr: Jlans, 2010. — 208 c. — Pexxum nocty-
na:

https://e.lanbook.com/book/65966

3. T'openoB A.A. KoHIeNuy COBpEMEHHOTO €CTECTBO3HAHMSA: YUYEOHUK /IS CTYJICHTOB BY-
30B. — M.: Akagemus, 2008.

4. I'yceiixanoB M.K. Konneniuu coBpemMenHorol ecrtecTBO3HaHUsS: YUEOHUK M MPAKTUKYM
U1 akangemudeckoro OakamaBpuara / M.K. I'ycelixanoB. — 8-¢ u3z., nmepepad. u gom. — M.: M3 na-
tenbcTBO HOpaiit, 2018. — 442 c. — (Cepus: bakanasp. Akagemudeckuii kypc). — I'pud YMO BO. —
Pexxum pgocryna:

www.biblio-online. ru/book /A6CDAQ77-CAAD-4C9E-9428-7A8FD4052E6A

5. Kanke B.A. KoHuenuuu coBpeMEHHOTO €CTECTBO3HAHMS: YUEOHHK IS CTYJACHTOB BY30B.
— M.: Jloroc, 2006.

6. KapnenkoB C.X. KoHuenuuu cOBpeMEHHOTO €CTECTBO3HAHUS: YUEOHUK I CTYICHTOB
By30B. — M.: Beicmias mikona, 2002. (M.: KHOPYC, 2009.)

7. KoHuenuu coBpeMEeHHOTO €CTECTBO3HAHMS: YUEOHHK UI aKaJeMHUecKoro OakaiaBpua-
ta / C.A. JleGenes [u ap.]; mox obmr. pex. C.A. Jlebenesa. — 4-e u3., ucnp. u jom. — M.: U3narens-
ctBo [Opaiit, 2018. — 374 c. — (Cepust: bakanaBp. Akanemuueckuit kypc). — 'pud YMO BO. — Pe-
JKUM JIOCTYTIA:

www.biblio-online.ru/book/7457F88E-8264-4COF-AFD1-C74BOES52A92A

8. Pozen B.B. Konuenmuu coBpemeHHOTO ectecTBo3HaHUs. KommneHauyM [DneKkTpoHHBII
pecypce]: yueb. mocodbue — DnektpoH. naH. — Cankr-Ilerepoypr: Jlans, 2010. — 480 c. — Pexxum no-
cTymna:

https://e.lanbook.com/book/65946

9. Craponybues B.A. KoHnenmun COBpPEMEHHOTO €CTECTBO3HAHUS: YUCOHUK JIJIST aKaJIeMHU-
yeckoro OakanaBpuata / B.A. Ctapoay6ues. — 2-e uzn. — M.: UznarensctBo FOpaiit, 2018. — 332 c.
— (Cepust: YauBepcutetsl Poccun). — I'pudy YMO BO. — Pexxum nocrymna:

www.biblio-online.ru/book/DD8A614B-9C81-4321-9376-62D6B15072BC
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5.3. Illepuoauyeckue U3IaHNs:

ABTOMETpUSA

BecTHuk cBs3n

KBaHTOBas 3J1€KTpOHUKA

OnTHueckuii xKypHan

Pagnorexnuka

PaguorexHuka 1 3J€KTpOHUKA

WnxenepHas ¢pusuka

Cetu u cucTEMBI CBSI3U

TexHosornu u cpeacTsa cBs3u

Tpyabl ©H-Ta UHXK. 1O NEKTPOH. U paauodekrponuke (TUNUIP)
®doToHUKa

DoTOH-3KCIIPECC

ONEKTPOMAarHUTHBIE BOJIHBI U 3JIEKTPOHHBIE CUCTEMBI
Coanblil pedepaTuBHBIN KypHaI «CBA3b»

P)XX «PagunorexHuka»

PX «3OnexTponuka

PXK «®usuka»

Kypuan rexuuueckoit Gpu3NKu

3apy0OerxHasi pain03JIeKTPOHUKA
TenexkoMMyHUKaUK

6. Ilepeuenb pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHMKANMOHHOI ceTH «UHTEepHET),
HEO0XO0AUMBIX /IJIf OCBOEHHSI JUCIHUNIHMHBI (MOIYJISA)

1. DaextponHast 6ubmorexka FOPAMT: www.biblio-online.ru

2. DnekTpoHHO-0nbIHoTewHas cucrema JIAHD: https://e.lanbook.com

3. Undopmannonnas cucrema «EquHoe oKHO JocTyna K 00pa30BaTeIbHBIM Pecypcam»:
http://window.edu.ru/window

4. bubnuoTeka dIEKTPOHHBIX YUeOHHUKOB:

http://www.book-ua.org/

5. AHHOTHPOBaHHBIN TeMaTUYeCKUi KaTanor IHTepHeT pecypcoB Mo Qpu3uke:
http://www.college.ru/

6. ®enepanbHbIii 00pa30BaTEIbHBIN TOPTA:
http://www.edu.ru/db/portal/sites/res_page.htm

7. Karanor Hay4HBIX PECypCOB:

http://www.scintific.narod.ru/literature.htm

8. bonbmas Hay4yHas OnOIHOTEKA:

http://www.sci-lib.com/

9. EcTecTBeHHO-Hay4YHBIN 00pa30BaTeIbHbIN MOPTAT:
http://www.en.edu.ru/catalogue/

10. YueOHo-o0pa3oBaTenbHas (pu3nko-MaTeMaTnueckas onbdauoreka caiita EqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Texuuueckast OuOIMOTEKA:!

http://techlibrary.ru/

7. MeToauyeckue yKazaHus AJs 00y4ar0MXCsl 10 OCBOEHUIO TUCHUIIUHBI (MOIYJIs)

Jlexnus sBAsICTCSI OMHON M3 POPM H3YUSHHUS TEOPETUICCKOT0 MaTepuala 1o JUCIUIUTHHE. B
XOJZI€ JIEKIIMOHHOI'0 Kypca IMPOBOAUTCS MU3JI0KEHUE COBPEMEHHBIX HayYHBIX NOAXOJ0B U Teopuii. B
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TETpaau JAJil KOHCIEKTUPOBAHUS JEKIMH HEOOXOAMMO UMETh MO, TJE€ MO XO4y KOHCIEKTHPOBa-
HUS JIeTar0TCsl He0OXOIUMbIE TOMETKH. 3aMUCH TOJDKHBI OBITh U30UpaTebHBIMH, TTOTHOCTBIO Clie-
JIy€T 3alUChIBaTh TOJIBKO OINpeneieHHs. B KOHCTIEKTe MPUMEHSIOT COKPALIEHUE CJIOB, YTO YCKOPSIET
3anuchk. Bompockl, BO3HUKAIOLIUE B XO/€ JIEKIIMH, PEKOMEHIYETCs 3alUChIBaTh Ha MOJIAX U IMOCIHE
OKOHYAHUS JIEKIIUKU OOpaTUTHCA 32 pa3biACHEHUEM K npenojaBarento. HeoO0xoaumo akTuBHO pado-
TaTh ¢ KOHCIIEKTOM JICKIIMU: MOCJIE€ OKOHYAHUS JIEKIIUM PEKOMEHAYETCS MepEeUnTaTh CBOU 3alMCH,
BHECTH MOIPAaBKU U JIONIOJTHEHUS.

OnHUM U3 OCHOBHBIX BUJIOB JESTEIbHOCTH CTYJICHTA SIBJIICTCS CAMOCTOSITeNIbHAs paboTa, KO-
TOpasi BKJIFOYAET B ce€0s1 M3yUeHHE JICKITMOHHOTO MaTepHraia, YYCOHHUKOB U YUCOHBIX MTOCOOUA, IOT-
TOTOBKHM K BBINOJIHEHHUIO Ja0OpaTOpHBIX paboT M O)OPMIICHUIO TEXHUYECKHX OTYETOB IO HHUM, a
TaK K€ MOJrOTOBKU K MPAKTUYECKUM 3aHATHUAM U3YyUEHHEM KPATKOW TEOpUU B 3a/laYHUKAX U pellie-
HUY JIOMAIlIHUX 3a/1aHUH.

ConpoBoKJIeHHE CaMOCTOSITENIbHON pabOThl CTYy/I€HTOB MOKET OBITh OPraHU30BaHO B Clie-
ayoumx popmax:

— COCTaBJICHHEM MHAMBUAYAIbHBIX [IJJAHOB CAMOCTOSITENIbHON pabOThl Ka)KJOro U3 CTY/IEH-
TOB C YKa3aHMEM TE€MbI U BUJIOB 3aHATUH, (OPM U CPOKOB IIPECTABICHUS PE3YIbTATOB;

— MPOBEJICHUEM KOHCYJIbTalUi (MHAUBHUIYAIbHBIX WX IPYNIOBBIX), B TOM YHCIIE C PUME-
HEHHMEM JIUCTaHIIMOHHOM cpeJibl 00yUueHHs.

Kpurepuii onenkn 3Q¢heKTHBHOCTH CaMOCTOSITEIBHOM PabOThl CTyACHTOB (hOpMUpPYETCS B
X0JI€ NMPOMEKYTOYHOI'O KOHTPOJIS MPOLIECCA BBIIIOJHEHUS 3alaHuil U OCYILECTBIISETCSI HA OCHOBE
Pa3IUYHBIX CIIOCOOOB B3aMMOJECHCTBUS B OTKPBITOM HHPOPMAIIMOHHON Cpejie U OTpakaeTcs B Ipo-
necce (OpMUPOBAHUS TaK Ha3bIBAEMOT'O «3JIEKTPOHHOTO MOPTQENS CTyACHTay.

B cootBercTBUU C 3TUM IpU MPOBEAECHUH ONEPATUBHOIO KOHTPOJISI MOTYT HCIOJIb30BaTHCS
KOHTPOJIBHBIE BOIPOCHI K COOTBETCTBYIOLIUM pa3ziejaM OCHOBHOW aucuuiuinHbel « KoHnennuu co-
BPEMEHHOI'O €CTECTBO3ZHAHMSI.

KoHTponb ocyiiecTBiaseTcss NOCPEACTBOM TECTUPOBAHUSA CTYIEHTOB IO OKOHYAHUU M3yye-
HUS TeM Y4eOHOW AUCITUTUTMHBI M BBITIOJTHEHUS TUCbMEHHBIX KOHTPOJIBHBIX PadoT.

ComnpoBoXKIEHHE CaMOCTOSATENFHON pabOThl CTYIEHTOB TAaKXKE OPraHU30BaHO B CIIEAYIOIINX
dopmax:

— BBINOJIHEHHE CEMECTPOBOM KOHTPOJIBHON pabOTHI O UHAMBHUIYaIbHBIM BapUaHTaM;

— YCBOEHHME, JOIOJHEHUE U BHUKAHNE B pa30upaeMble pa3/ielibl JUCIUILUIMHBI IPU MOMOIIH
3HAHUM TMOJIy4aeMbIX IO CPEICTBAM HM3YUYEHHUS] PEKOMEHIYEMOW JIUTEpaTyphbl M OCYIIECTBISEMOE
IyTeM HanucaHus pedepaTUBHBIX padoT;

— KOHCYJIbTAallUM, OPTaHU30BAHHbBIC AJISI PA3bsICHEHHUS MPOOJIEMHBIX MOMEHTOB IPH CaMoO-
CTOSITEIFHOM M3YYEHUHU TEX WJIM MHBIX aCIEKTOB Pa3JesIOB yCBaMBaeMoW MH(OpMAaIUK B IHCIHU-
TUTMHE.

K cpeactBam obecrieueHnsi 0CBOEHUS! AMCHUILIMHBI « KOHIIENIINN COBPEMEHHOTO €CTECTBO-
3HAHUSD TAK)KE€ OTHOCUTCS AJIEKTPOHHBIN BapHaHT y4yeOHOTO MOCOOMS MO JaHHOM JAMCUHUILIMHE,
BKJIIOYAIOLIUI B ce0s:

— JIEKUMOHHBIN Kypc TUCHUIINHBI « KOHILIeNIY COBPEMEHHOIO €CTECTBO3HAHUSY;

— KOHTPOJIbHBIE BOIIPOCHI 110 KAXI0MY pa3fiesly y4eOHO! IUCHUIUIMHBI;

— CMHCOK 3aJ1a4 10 KaXJA0My pa3eny y4eOHO! TUCIUTUTHHEIL.

K cpenctBam obecnieueHHst OCBOCHUS TUCIUILINHBI « KOHIIETIIIUN COBPEMEHHOTO €CTEeCTBO-
3HaHUS» TaKKe OTHOCATCS DIEKTPOHHBIE BapUAHTHI JIOMOJHUTENBHBIX Y4YeOHBIX, HAy4YHO-
HOIYJISIPHBIX U HAYYHBIX M3AaHUN IO TAHHOW JUCIUILINHE.

PexoMennyercs ciienyromuii TpaduK U KaJICHIAPHBIN IJIaH CaMOCTOSTEILHONW pabOTHI CTY-
JIEeHTOB Mo yueOHbIM HenensM (10 nenens):

TunoBble 3aJaHUS AJIsI CAMOCTOSITEJILHOM paﬁoTI)I CTYAECHTOB

| Ne | Tema nnu 3aaHue TeKyien paboThl | Kon- | ®opmampen- | Cpoku |
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TEMBI BO CTaBJICHUS BBITIONI-
4acoB pE3yNbTaToOB HEHUS
(nenenn)
1 Jlorvka v METOIOJOTHS HAYYHOTO MTO3HAHUSA 11,8 | YcrHbIl OTBeT. 2
TekcToBbIf
JIOKYMEHT.
Pedepar.

2 CtpykTypHble YpOBHU oOpranuzanuud matepuu: | 15 | YcrTHbIil oTBeT. 2
MHUKpPO-, MAaKpO- U MEraMup TexcToBbiit
JIOKYMEHT.
Pedepar.

3 [IpocTtpancTBO U BpeMsi B cOBpeMeHHOM HayuHoi | 15 | YcrHbll oTBeT. 2
KapTUHE MHUpa TekcToBbIi
JIOKYMEHT.
Pedepar.

4 | EcTecTBEHHOHayuyHble€  KOHLENUUU  pa3BuTus | 15 | YcTHBIN OTBET. 2
MPOLECCOB B IPUPOJIE TekcToBbIi
JIOKYMEHT.
Pedepar.

5 OcobenHoctu OMOJIOTHYECKOTO YpPOBHSI opraHu- | 15 | YcTHBIM OoTBeT. 2
3alUU MaTepUn TekcToBbIf
JIOKYMEHT.
Pecepar.
Hroro: 71,8 10

B ocBoeHun AMCUMIUIMHBI WHBAaJUAAMHU M JIMLIAMU C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
30pPOBBSl OOJNIBIIOE 3HAYCHUE HMEET HHAMBUAyalbHas ydeOHas pabora (KOHCYJbTAllMH) —
JIOTIOJTHUTEIBHOE Pa3bsICHEHHE yueOHOro MaTepHarna.

WunuBuyanpHbIe KOHCYIBTAIIMK IO TIpeaMeTy (B ToM uucie yepe3 email, SKype wmu viber)
ABIIIOTCA BaXXHBIM (PaKTOPOM, CIIOCOOCTBYIOIUM MHJIMBUYaTU3allMi O0YUYEHHS] U YCTaHOBJIEHUIO
BOCIIUTATEIBHOIO KOHTAKTa MEXIY IMpernojaBareiaeM M 00ydyarolUMCsl WHBAIUIOM WU JHMIIOM C
OTpaHUYEHHBIMU BO3MOYKHOCTSIMU 37I0POBbSI.

8. [lepevyenb MHGOPMAIHOHHBIX TEXHOJIOTHIi, HCIOJIb3YeMBbIX NPU OCYIIECTBJICHUH
00pa30BaTeJLHOIO NMpoLecca No AMCHUIINHEe (MOYJII0)

8.1. [lepeuennb HHPOPMAIMOHHBIX TEXHOJIOT U

WNndopmannonnsie 0o0pa3oBaTeNbHbIE TEXHOJOTHM BO3HHKAIOT TP HCHOJIB30BAHUEM
CPEICTB MHPOPMAIIMOHHO-BBIYUCINUTENbHON TeXHUKU. OOpa3oBaTelbHYIO Cpedy, B KOTOPOMl ocy-
IIECTBIIIOTCA 00pazoBaTeIbHble HH(OPMAIIMOHHBIE TEXHOJIOTHH, OMPEEIIIOT paboTaromue ¢ Hel
KOMITOHEHTHI:

— TeXHUYecKast (BU UCTIOIb3YEMBIX KOMITBIOTEPHOM TEXHUKHU U CPEJCTB CBA3H);

— TPOTpaMMHO-TEXHUYECKast (IIPOTpaMMHBIC CPEJICTBA TOAIEPIKKU PeaTn3yeMoil TEXHOIIO-
ruu 00yUYeHHS);

— OpraHU3aIMOHHO-MeTOoANYecKast (MHCTPYKIIMK yUYalIUMCSl M TIPEToaBaTessiM, OpraHn3a-
1S y4eOHOro mporecca).

ITon oGpa3oBaTENbHBIMU TEXHOJIOTMSMHU B BBICIICH IIKOJIE TOHUMAETCSl CUCTEMA HAY4HBIX U
MH)KEHEPHBIX 3HAHUH, a TaK)Ke METOJIOB M CPEJCTB, KOTOPHIE MCIIOIB3YIOTCS JJIs CO3AaHus, cOopa,
nepeaadn, XpaHeHuss 1 00paboTKu MH(POPMAIMK B MPEIMETHON 00JIaCTH BBICIICH MIKOJIBI. DopMu-
pyercs mpsiMasi 3aBUCUMOCTb MEXTY 3(PPEKTUBHOCTHIO BBIOJHEHHS YUYEOHBIX MPOrpaMM U CTele-
HbIO MHTETpallMi B HUX COOTBETCTBYIOLINX MH()OPMALIMOHHO-KOMMYHHUKAI[MOHHBIX TEXHOJIOTHII.
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Nudopmanmonnas oOpazoBaTeibHas cpeaa MpeACTaBIsIeT co00i HHPOPMAIMOHHYIO CUCTE-
My, 0OBEAMHSIOUIYIO IOCPEACTBOM CETEBBIX TEXHOJIOTUH, IPOrpaMMHBIE U TEXHUYECKHE CPE/ICTBA,
OpraHU3aIMOHHOE, METOIMIECKOE U MaTeMaTH4eCcKoe oOecrieueHne, npeIHa3HaueHHOe /ISl TIOBBI-
meHus 3pGEeKTUBHOCTU M JOCTYITHOCTH 00pa30BaTEIbHOIO Mpoliecca MOATOTOBKH CIEIMATUCTOB.

XapakTepHoll 4epToil 00pa3oBaTeNbHOM Cpeabl SBISETCS BO3MOXKHOCTbH CTYJIEHTOB U IIpe-
nojaBareseil oOpamarbcs K CTPYKTYPUPOBAaHHBIM Y4eOHO-METOAMUYECKUM MaTepuaiaM, o0ydaro-
MM MYJIbTUMEIUIHBIM KOMILIEKCaM BCEro YHHUBEPCHUTETA B JII000€ BpeMs U B JIt00O0I TOUKe Mpo-
ctpancTBa. [loMumo noctynmHocTH yyeOHOro Marepuana, HeoOX0IUMO 00ecreuuTh 00ydaeMoMy
BO3MOXKHOCTh CBSI3U C IIpENojAaBaTesieM, MOJIyYeHHe KOHCYJIbTAlUU B OH-JIAWH Wi oQd-naiiH pe-
KHUMax, a TaKKe BO3MOXKHOCTb IMOJIyUYEHHs] MHIUBHUyaJIbHON «HAaBUTALMK» B OCBOCHUU TOT'O WU
uHoro npeamerta. CTyAeHTbl OyQyT CTPEMUTbCA K THOKOMY peXHUMY OOy4eHHsI, MOAYIbHBIM IPO-
rpaMMaM ¢ MHOTOYHMCICHHBIMU NOCTYIIJICHUSMHU M OTYUCICHUSIMH, KOTOPbIE MTO3BOJIAT HAKaIUIUBATh
3a4eTHBIE €IMHUIIBI, CBOOOJHO MEPEBOAUTHCA U3 OJHOTO By3a B JAPYroil C yueToM MpeblIyLIero
OIbITa, 3HAHUM U HAaBBIKOB. [[o-nIpeskHEMY Ba)KHOM [UJIs1 CTYZI€HTOB OCTAHETCSl BO3MOXKHOCTB JINYHO-
ro pa3BUTHS U MPO(EeCcCHOHATIBHOTO POCTa; MPOTrpaMMBbl MOJIYYEHHSI CTEIIEHH U KOPOTKUE KYPCHI,
BO3MOXHO, OYIyT IO0JIb30BaTbCsl OJUHAKOBBIM CIPOCOM; PE3KO BO3PACTET MOTPEOHOCTH B IMPO-
rpaMMax npogeccHOHaIbHOro 00y4eHHUs U aCIIMPAHTCKUX MporpamMmax.

WNndopmanoHHble TEXHOJIOTUU MOTYT OBITh MCIIOJIB30BAaHbl IPU O0YyUYEHHM CTYJIEHTOB HE-
CKOJIbKUMU criocobamu. B camom npocToM ciyyae peanbHbIN yU4eOHbIH IPOLECC UIET 0 OOBIYHBIM
TEXHOJIOTUSIM, a MH()OPMAIIMOHHBIE TEXHOJOTHUH MPUMEHSIOTCS JUIIb Ui POMEXYTOYHOTO KOH-
TPOJIsl 3HAHUM CTYJIEHTOB B BUJE TECTUPOBAHHUA. DTOT MOJXOJ K OpraHU3allu 00pa30BaTEIbLHOTO
Ipouecca IpeICTaBIseTCs] OUEHb NIEPCIEKTUBHBIM BBUY TOIO, YTO IPU €r0 JOCTATOYHO IIUPOKOM
MCIIOJIb30BaHUHU YHUBEPCUTET MOXKET MOJYUUTh CEPbE3HYI0 SKOHOMMIO CPECTB U3-3a Oosiee HU3KOU
CTOMMOCTH IIPOBEJICHUS CETEBOTO KOMIIBIOTEPHOT'O TECTUPOBAHUS 110 CPABHEHUIO C Ay AUTOPHBIM.

[Ipumenenune oOpa3oBaTeNbHBIX MHPOPMALMOHHBIX PECYpCOB B KAaueCTBE JIOMOJHEHHS K
TPaJULIMOHHOMY Y4eOHOMY Mpoleccy MMeeT OOJIbIIOe 3HaYeHHE B TeX Clydasx, Korja Ha Kaye-
CTBEHHOE YCBOEHHE 00beMa yueOHOro marepuana, npeaycmorpeHHoro I'OC, He XxBaTaeT ayauTop-
HBIX 3aHATUHA 10 yuyeOHOMy Iutany. Kpome Toro, Takas ¢gopma opranuzanuu ydeOHOro mpoiiecca
OUYEHb BaXKHA NPU HEOJMHAKOBOW HAYaJIbHOM MOATOTOBKE 00YYaroImINXCs.

Crnenyer 0coOE€HHO MOAYEPKHYTh, UTO MPU TAKOM IMOAXOJE KpailHe Ba)KHO 00ecneunTh WH-
TEHCUBHBIM KOHTPOJIb CTEIIEHU YCBOEHHUS mMarepuana. Kak mpaBuio, Mo Kaxaol TemMe MpeayCcMoT-
peHo 0oJibIIoe 10 00beMY KOHTPOJIBHOE 3a/laHUe WM KOHTPOJIbHOE TECTUPOBAHHUE.

Taxkum 00pa3oM, HAKOIUICHHBIN OMBIT MPUMEHEHUs MH()OPMAITMOHHBIX U TUCTAHIIMOHHBIX
TEXHOJIOTHH B y4eOHOM ITpOIecce B pa3IMYHbIX BAPHAHTAX MO3BOJISIET TOBOPUTH 00 OMpeeeHHbIX
penuMyIIecTBax Mogo0HBIX GOPM OpraHM3aluy y4eOHOTo mpolecca:

— CTaHOBMTCSl BO3MOXKHOM NPUHIMIIHAAIBHO HOBAs OpPraHU3alMsl cCaMOCTOSITEIbHON paboThI
CTYJIEHTOB;

— BO3pacTaeT MHTEHCUBHOCTb y4e€OHOT0 MpolLecca;

— Y CTY/IEHTOB IOSBIISETCS JOMOJHUTEIbHAS. MOTUBALUS K I03HABATEIBHOMN J1€ATEILHOCTH;

— JIOCTYIHOCTb Y4€OHBIX MaTepHUajoB B JIt000€ BpeMs;

— BO3MOKHOCTb CAMOKOHTPOJISI CTEIIEHU YCBOEHUSI MaTepuaia 1o Kaxaod TeMe HEOrpaHu-
YEHHOE KOJIMYECTBO pa3.

8.2. [lepeyeHnb HEOOXOAMMOI0 MPOrPAMMHOI0 o0ecnedeHust

1. Onepanmonnas cuctema MS Windows (© Microsoft Corporation).

2. UnrerpupoBannoe opucuoe npunoxerre MS Office (© Microsoft Corporation).

3. TIporpamMMHOe obOecriedeHre il OpraHu3aluy yIpaBIsieMOro U 6e30MacHOro JI0CTyIa B
HuTtepner.

Ne norosopa [lepeueHp JIMLIEH3MOHHOTO MPOTrPAMMHOI0 00eCIeYEHHUS
Kontpakt Ne104-ADd/2016 ot | [Ipoayienune noanucku Ha 2016-2017 yyeOHBbIH roj Ha Mpo-
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20.07.2016

rpaMMHOe obecrieueHre komnanuu Microsoft mo nporpamme
«Academic and School Agreement 151 KOMIIBIOTEPOB U CEpBE-
poB KybaHCKOro rocy1apcTBEHHOTO YHHUBEPCHUTETA U €ro Pu-
JIMAJIOB:

DsktpSchool ALNG LicSAPk MVL

Hor. Ne77-AD®/223-D3/2017
or 03.11.2017

[Tonmucka Ha 2017-2018 yuebHbIi o1 HAa IpOrpaMMHOE 00ec-
MIEYCHUE B paMKax MporpaMMbl KOMITaHUU Microsoft
“Enrollment for Education Solutions” 111 KOMITEIOTEPOB U
cepBepoB Ky0aHCKOTO TOCYJapCTBEHHOTO YHUBEPCUTETA U €T0
¢bunanos:

DsktpEdu ALNG LicSAPKk MVL

4. TIporpammHOe obecrieuenue st 6e30macHoi paboThl Ha KOMITbIOTEpe — (DaiiIoBBI aHTH-
BUPYC, IOYTOBBIN aHTUBHUPYC, BE€O-aHTUBUPYC U CETEBOM SKpaH.

Ne norosopa

[lepeueHp JIMLIEH3MOHHOTO MPOTrPAMMHOI0 00eCeYEeHHUS

Kontpakt Ne69-ADD/223-03
ot 11.09.2017

KoMIuiekT aHTHBHPYCHOTO IPOrpaMMHOT0 obecrieueHus (IIpo-
JJICHUC ITpaB HOHBSOBaHI/I}I)Z

AHTHBHpYCHAs 3aIuTa (PU3HMUECKUX pabOYNX CTaHIUH U cep-
BEPOB:

Kaspersky Endpoint Security ais 6usneca — CTaHmapTHBIN
Russian Edition. 1500-2499 Node 1 year Educational Renewal
License

AHTHBHMpYCHAs 3allliTa BUPTyaIbHBIX cepBepoB: Kaspersky Se-
curity mist BUpTYanbHbIX cpex, Server Russian Edition. 2549
VirtualServer 1 year Educational Renewal License

3amuTa MOYTOBOTO cepBepa ot criama: Kaspersky Anti-Spam
s Linux Russian Edition. 5000+ MailBox 1 year Educational
Renewal License

AHTHBUpYCHAas 3alIUTa BUPTyalbHbIX padounx cranuuit (VDI):
Kaspersky Security mis Buptyansabix cpea, Desktop Russian
Edition. 150-249 VirtualWorkstation 1 year Educational Re-
newal License

5. Cucrema xomnbrotepHoit matemMaTukui MATHCAD ¢ HeoOXoIMMbIMM NTaKETaMHU pPaCIIH-
penuii (O Parametric Technology Corporation).

6. Cucrema xomnbiotepHoit maremaruku MATLAB + SIMULINK ¢ HeoOXoauMmbIMu
tynookcamu (© The MathWorks).

No norosopa

’ HCpC‘IGHB JIMODCH3WOHHOTI'O IIPOIrpaMMHOI'O obecnieueHus

Kontpakt Nel15-OAD®/2013
ot 05.08.2013

IIpoanenne nporpaMMHOM MOAJIEPKKH U TPUOOPETEHUE MPaB
ITOJI30OBAHUS IMPHUKIIAAHBIM ITPOT'PAMMHBIM o0ecrieueHruEM
MathWorks MATLAB

PTC Mathcad University Classroom Perpetual — Floating
Maintenance Gold

Konrpakt Ne127-A5®/2014 ot
29.07.2014

HpCHOCTaBHeHI/IC 6CCCpO‘-IHBIX IIpaB MIOJIb30BaHUA TPOTpaMM-
HbBIM O6CCH€LI€HI/ICM, BO3MOXHOCTB 3arpy3Ku JULICH3MOHHOT'O
porpaMMHOTro obecnieueHus yepes MHTepHeT:

Mathworks

MATLAB Wavelet Toolbox

Mathworks

Simulink, Signal Processing Toolbox
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Mathworks

Fuzzy Logic Toolbox

Neural Network Toolbox
Optimization Toolbox

Statistics Toolbox

Partial Differential Equation Toolbox
DSP System Toolbox
Communications System Toolbox
Financial Toolbox

Econometrics Toolbox

8.3. [lepeuenb HHGPOPMAIHOHHBIX CIPABOYHBIX CHCTEM

1. DnextponHas Gubmmorexa FOPAUT:

www.biblio-online.ru

2. DnekTpoHHO-OubmuoTeunas cuctema JIAHbD:

https://e.lanbook.com

3. DnextponHas 6ubnanoreunas cucrema eLIBRARY.RU:
http://www.elibrary.ru

4. UndopmannonHas cucreMa «EquHoe 0KHO JocTyna K 00pa3oBaTeIbHBIM Pecypcam»:
http://window.edu.ru/window

5. PyOpuKoH — KpynHeHmii sHIuKIoneanueckuil pecype Murepuera:
http://www.rubricon.com/

6. AHHOTHPOBAHHBII TeMaTudeckuil kaTanor HTepHeT pecypcoB 1o husmke:
http://www.college.ru/

7. Karanor Hay4HBIX PECYPCOB:
http://www.scintific.narod.ru/literature.htm

8. bonbIas HayuHast 6n0iIMOTEKA:

http://www.sci-lib.com/

9. EcTecTBeHHO-Hay4YHBIN 00pa30BaTeIbHbIN MOPTAT:
http://www.en.edu.ru/catalogue/

10. Texunueckast OuOIMOTEKA!

http://techlibrary.ru/

11. ®usndeckas SHIUKIOIEINA:

http://www.femto.com.ua/articles/

12. Axanemuk — CrioBapu M SHITUKJIONICINHA Ha AKaJEMUKE:
http://dic.academic.ru/dic.nsf/enc_physics/

13. Dnexrponnas oubanoreka CI'Y:

http://library.sgu.ru/

14. bu6moreka EcrectBennsix Hayxk PAH:

http://www.benran.ru/

15. Dnexrponnas oubamoreka «Hayka v TeXHUKa:

http://n-t.ru/

9. MarepuajibHO-TeXHHU4YecKasi 0a3a, HeoOXoaMMasi ISl OCYyIIeCTBJIeHUsI 00pa3oBa-
TeJbHOI'0 NpoLecca Mo AUCUHUIINHE (MOLYJII0)

VYenemnas peanu3anys NpenogaBaHus TUCHUILUIMHBI « KOHLENIIMY COBPEMEHHOIO €CTECTBO-
3HAHUS» MPEANoaraeT HaTMYue MUHUMAJIBHO HEOOXOAMMOTO JJIS peau3alii MarucTepCKou mpo-
TpaMMBbI TIEPEYHSI MaTePHAIbHO-TEXHIUUYECKOT0 00eCIeUeHHUS:

— JICKIHUOHHBIE ayauTopuu (0O0OpPYHOBaHHBIE BHUICONMPOCKIIMOHHBIM O0OpYAOBAaHUEM JIs
Mpe3eHTAlNiA, CPEICTBAMU 3BYKOBOCTIPOU3BEICHH S, SKPAHOM, U UMEIOIINEe BbIX0o B IHTepHET);
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— KOMIIBIOTEPHBIE KJIACCHI JUIsl POBEACHUS IPAKTUUECKUX U JIAOOPATOPHBIX 3aHATHI;

— JACIUIEVHBIN KJIacC C MEPCOHAJIbHBIMU KOMIIBIOTEPAMM Ul IMPOBEACHUS MPAKTHYECKUX
TPYIIIOBBIX 3aHATUH;

— NpOrpaMMbl OHJIAHHHOBOTO KOHTPOJIS 3HAHMM CTYJEHTOB (B TOM 4YHCIE MPOTrPaMMHOE
o0ecrieyeHrne AUCTAaHIIMOHHOTO 00y4eHus ),

— HaJIW4YMe HEOOXOJMMOro JMIEH3MOHHOTO MPOTrpaMMHOro oOecredeHus (onepanroHHas
cuctreMa MS Windows; unrerpupoBannoe oducHoe npuioxkenne MS Office; cuctema koMmIbro-
tepHoi MareMatuku MATHCAD ¢ nakeramu paclIupeHHid; CUCTEMAa KOMIIBIOTEPHON MAaTEMAaTHUKH
MATLAB + SIMULINK ¢ HeoO6X0oauMbIMH TYJIOOKCaMH).

[Ipu ucnonp30BaHUM JIEKTPOHHBIX U3JAHUN BY3 JIOJDKEH 00ECIEUUTh KaXKA0ro o0yyarole-
rocst BO BpEMsI CaMOCTOSATEIbHON MOATOTOBKH pabOYMM MECTOM B KOMITBIOTEPHOM KJIACCE C BBIXO-
JI0M B MIHTE€pHET B COOTBETCTBUU C 0OBEMOM M3yUaeMbIX JUCLUIUIMH.

No Bu paGot MartepuanbHO-TeXHUYECKOE 00eCredeHNE TUCIIUILTUHBI
/1 P (MOAyJI) ¥ OCHAIIIEHHOCTH
1 Jlekumonnsle 3aHaTUsl | JIeKIMOHHAs ayAUTOpHUs, OCHAILlEHHAs MPE3eHTAlMOHHOMN

TEXHUKOU (MPOEKTOpP, HKpaH, KOMIBIOTEP/HOYTOYK) U COOT-
BETCTBYIOIIUM NporpammHbiM obecnieuenueM (I10), a Takxe
JOCTATOYHBIM KOJIMYECTBOM ITOCAIOYHBIX MECT:

Ne 209¢ (mpoexrop EPSON EB-1776W),

Ne 205¢ (mpoexkrop SANYO PLC-SW20A).

2 [TpakTHueckue Ayautopus OCHAIlleHHAs TPeMsi MEJIOBBIMH MM MapKEPHBIMH
3aHATHUSL JIOCKaMHM, TPE3CHTALMOHHOW TEXHUKOW (IPOEKTOpP, 3KpaH,
KOMIBIOTEP/HOYTOYK) M COOTBETCTBYIOLIUM IPOTPAMMHBIM
obecneuenuem (I10), a Takke IOCTATOYHBIM KOJIMYECTBOM
MOCAIOYHBIX MECT:

Ne 209¢ (mpoexrop EPSON EB-1776W),

Ne 205¢ (mpoexrop SANYO PLC-SW20A).

3 JIabopatopHbIe JlaGoparopusi, YKOMIUIEKTOBaHHAs CIENUAIN3UPOBAHHON Me-
3aHATHA OeNbI0 U TEeXHUYECKUMH CpEACTBAMH OOYy4YeHHS U padOTHI:
MPE3CHTAIlMOHHON TEXHHUKOH (MPOEKTOp, SKpaH, KOMIbIO-
Tep/HOYyTOYK) U COOTBETCTBYIOUIMM MPOrpaMMHBIM OOecTieye-
aueMm (I10), a Takke JAOCTaTOYHBIM KOJIMYECTBOM I10CAT0Y-

HBIX MECT:
Ne 205¢ (mpoexkrop SANYO PLC-SW20A).
4 Kypcosoe KoMmHats! a1 BBINIOJIHEHUS KypPCOBBIX paloT:
MPOEKTHPOBAHUE 202¢ UTuCC 6ak.; 137c UTuCC war.; 311 (PT, OuH, P®);
132¢ (D)
5 I'pynmnoBsie Aynutopuu:
(MHIMBUIYaTBHBIC) 209c¢, 207c, 205¢
KOHCYJIbTAIINH
6 Tekymuiit KOHTPOJIb, Aynuropun:
IIPOMEKYTOUHAs 209c, 205c¢
aTTecTalus
7 CamocTosiTenbHas Kabuner anst caMoCTOSTENbHOM pabOThI, OCHAIIEHHBIM KOM-
paboTta MBbIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJKJIIOUYEHHS K CETH

«MHTepHEeT», MPOrpaMMOil SKpaHHOTO YBEIMYEHHS U obecrie-
YEHHBIH JOCTYIOM B  3JEKTPOHHYIO  HMH(pOpPMAIMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA:

207c, 205¢
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