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1. Heau v 3212494 M3YyYEeHHUST TUCHUIIMHBI (MOTYJIs1)
1.1. lleanb ocBOEHUS TUCHHUILIHHBI

VYyeOnas aucuuminHa «KoHUenum coBpeMEeHHOI0 eCTECTBO3HAHUS» MIPEACTaBIsSET cOO0M
HPOAYKT MEXIUCIUILIIMHAPHOTO CUHTE3a Ha OCHOBE KOMILJICKCHOTO ()eHOMEHOJIOTUYECKOTO, KYJIb-
TYPOJOTUYECKOTO M 3BOIIOLINOHHO-CUHEPTreTUYECKOTO MOIX0I0B B COBPEMEHHOM €CTECTBO3HAHUU.
B cootBercTBUU C 3TUM, JaHHAs AUCLUILIMHA CTaBUT CBOEH LIEJIbIO M3YYEHHE OCHOBHBIX ITPUHIIU-
IIOB U METOJIOB HCCIEAOBaHUs, IPUMEHAEMBIX B COBPEMEHHOM €CTECTBO3HAHWUU, U3YUYEHHUE OCHOB
YHHMBEPCAIBHOI'O ABOJIIOLIMOHU3MA, CHCTEMHOI'0 METO0/1a, TEOPUU CaMOOpraHU3allMi, aHTPOIIHOIO U
JpPYrux IMPUHLHUIIOB UCCIEIOBAHUS KaK COCTABHBIX YACTEW COBPEMEHHON €CTECTBEHHO-HAy4yHOU
KapTuHbl Mupa. Oco6oe BHUMaHUE TPU 3TOM YAEJSETCS MOBBIIICHUIO KYJIbTYphl MBIIUICHHUS yda-
muxcs ¥ GOPMUPOBAHUIO Y HUX HAYYHOT'O MUPOBO33peHus. KoHkpeTHo:

— W3Y4YE€HHE OCHOBHBIX MPUHIIMIIOB U METOJOB HAYYHOI'O0 M HAyYHO-TEXHUYECKOI'O HCCIEN0-
BaHMsI, IPUMEHSIEMBIX B COBPEMEHHOM €CTECTBO3HAHUY;

— U3y4EHHE OCHOB YHUBEPCAJIbHOTO 3BOJIIOLUOHNU3MA, CHCTEMHOTO METO/1a, TEOPUU CaMOOp-
raHu3alyy, AaHTPOIHOTO MPHUHIIMIA HCCIEJOBAHUS KaK COCTAaBHBIX YacTE€d COBPEMEHHOM €CTEeCT-
BEHHO-HAay4YHOH KapTUHbBI MUPA;

— (opMUpOBaHHE KOMILUIEKCA YCTOWYHMBBIX 3HAHWUW, YMEHUW U HABBIKOB, OMPEACISIONINX
HAYYHO-METO/IOJIOTHYECKYIO TTOATOTOBKY OaKanaBpOB, HEOOXOAMMBIX M JIOCTATOYHBIX UIS OCYIIe-
CTBJICHHUSI BCEX BHJIOB MPO(ecCHOHANBHON MeATENbHOCTH, MPEeIyCMOTPEHHON 00pa3oBaTEebHBIM
CTaH/IapTOM.

1.2. 3agauyu qUCIHMILINHBI

OcHoBHbIE 337]a4l OCBOEHUS AUCUUITINHBI «KOHLIENIINN €CTECTBO3HAHUSY:

— MOBBIIIEHUE OOIIEH KyIbTYPhI MBIIIJICHHUS ydauuxcs U (GOpMUPOBAHHUE Y HUX €CTECTBEH-
HO-HAYYHOTO CIIOCO0a MBIILJICHNUS,

— (OpMHUPOBAHHE Y YYAIIMXCS LEIOCTHOTO HAYyYHOT'O MHUPOBO33PEHHUS, YTO MOMOXKET UM
Jy4IIie OBJIaJIETh COOCTBEHHOM Mpodeccueit.

— U3y4EHUE OCHOBHBIX NPUHIUIIOB U METOJIOB MCCIIEN0BAaHUs, UCIIOIb3YEMbBIE B COBPEMEH-
HOM E€CTECTBO3HAHMHU, a TAK)KE OCHOBHBIX HAYYHBIX KOHIEMIMH €CTECTBO3HAHUS, COCTABJISIOIINX
AIpO COBPEMEHHOM HAy4YHON KapTUHBI MUDPA;

— HAYYMUTh y4alIMXCs MPaBUIBHO PacKpbIBaTh OOIIME U CENU(PHUUECKUE CTOPOHBI, CBA3H U
OTHOLIECHUSI UCCIENYEMBIX MPOLIECCOB MPUPOBI U AaBaThb UM IPABWIBHYIO HAyYHYIO MHTEpIpETa-
LHUIO;

— (hopMupoBaHHe y OyIyIIUX CIIEIUATUCTOB €CTECTBEHHO-HAYYHOTO CII0Cc00a MBINUICHUS U
LEJIOCTHOTO MUPOBO33PEHHUS, TOMOTAIOIIEr0 UM JIyUllle OBJIa€Th COOCTBEHHOM Npodeccue.

1.3. MecTo AucuMIIUHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

Huctummmaa B1.B.J1B.07.01 «KoHmenuu cOBpeMEHHOTO €CTECTBO3HAHUS» I OaKayaB-
puara 1o HanpasieHuto 11.03.04 DnekTpoHrKa U HAHOZJIEKTpoHUKA (mpoduiis: HanoTexHOMOTHM B
AIIEKTPOHMKE) OTHOCUTCS K auciuruiniaM 1o Beidopy b1.B.JIB Bapuarusnoit yactu b1.B 6noka 1
«ductumumnel (Moxynu)» b1 yae6Horo minana.

JlucumimHa JOTHYECKH M COJIep)KaTelbHO-METOINYECKH CBsI3aHa C TUCIUIUIMHAMU 0a30-
Boif yactu monyis b1.b «Maremarndeckuii ananuszy, «®usuka», «O0muid GuU3MUEcKuil MpakTu-
KyM» U TUCHUIUIMH BapuatuBHOM yactu b1.B. Kpome Toro, nucnumninna 6azupyercs Ha yCIEIIHOM
YCBOEHHUHU COITYTCTBYIOIINX JUCHUIUIMH: «DPU3MKa MOIYIPOBOIHUKOBY, «DJIEKTPOIMHAMUKA U pac-
IIPOCTpaHEHUE paanoBONHY», «KBaHTOBas MexaHHKa», «Teopusi BEpOATHOCTH M MaTeMaThdecKas
CTaTHCTHKa», «DJIEKTPOHUKa», «Du3nka HaHOpa3MEpHBIX cucTem». 1 OCBOEHUS TaHHOW JuCLU-
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TUTMHBI HEOOXOUMO BIIAJETh METOJaMU MATEeMATHYECKOTO aHalln3a, aHAIUTUYECKOW T'€OMETPHH,
JUHEHHON anreOphl, pemieHneM anreOpandeckux W audepeHInanbHbIX ypaBHECHUH; TEOPHH
(GYHKIMH KOMIUIEKCHOTO NMEPEMEHHOTO, TEOPUM BEPOSITHOCTEH M MaTeMaTHMYeCKOW CTAaTHUCTUKH;
3HAaTh OCHOBHBIE (DU3MUECKHUE 3aKOHBI; YMETh MPUMEHITh MaTeMaTHUYEeCKHe METO/IbI U (U3NYECKUE
3aKOHBI JJIS1 PELIEHUS IPAKTUYECKUX 3a/1a4.

B pesynbrare m3ydeHus HAcTOSIIEH TUCIHUIUIMHBI CTYAEHTHI JOJDKHBI MOTYYUTh 3HAHUS,
UMEIOIME HE TOJBKO CaMOCTOSTENIbHOE 3HaueHHe, HO U obecneunBaronre 0a30BYyIO0 MOJITOTOBKY
JUIsl YCBOCHUS JUCHMIUTUH 0a30BOi U BapuaTuBHOM dacTeil moayns b1, obecreunBas cornacoBaH-
HOCTh M IPEEMCTBEHHOCTh C 3THMH AMCUUIUIMHAMU TPU TEPeXo/e K ONTHUYECKUM U IH(PPOBBHIM
TEXHOJIOTHUSIM.

[TporpamMma nucuuruiiHbl «KOHLIENIIMM COBPEMEHHOIO €CTECTBO3HAHUSA» COIJIACYETCs CO
BCEMH yYEOHBIMH IporpaMMaMu JUCHUIUIMH 0a30Boil b1.b u BapuaruBHOl b1.B wacteit Mmomyns
(mucrurunn) b1 yaeOHOTO MiiaHa.

1.4. Ilepedyenb MIAHUPYEMBIX pPe3yJIbTATOB 00y4YeHHsI MO JHCHUILUINHE (MOAYJI0), CO-
OTHECEHHBIX € IVIAHNPYEMBbIMH Pe3yJIbTATAMH 0CBOeHUsI 00pa30BaTeJbHOI NPOrpaMMbl

W3yuenune naHHOM yueOHO# MUCHUIUIMHBI HApaBiieHO Ha (popMupoBaHHE y 00yUYaIOIIUXCS
cnenyromux komnerennuii: OINMK-2, TTK-3.

Ne Nunexe Coneprkanue B pesynbrare uzydenust yueOHON AUCIIUTUIMHBI
o | oMe- KOMIICTCHITHH o0yuaronuecs T0JKHBI
TEHIIUU (v e€ yacTH) 3HATh yMeThb BJIAJIETh
1 | OIIK-2 | cnmocoOOHOCTBIO BBISB- | — OCHOBHBIE | — MPABUJIILHO pac- | —  MpaKTHye-
JSATh ©CTECTBEHHOHA- | IPUHIIUIIBI U | KpbIBaTh OOIIME U | CKUMU HaBBI-
YUHYIO CYIIHOCTh | METOABl  HAay4- | CHCHU(PUICCKHEe | KAMH [pUMe-
mpoOyieM, BO3HUKAIO- | HOTO  HCCIEAO- | CTOPOHBI, CBSI3U U | HEHUSI  TOIY-
X B Xxojae mpodec- | BaHWs, HWCIOJb- | OTHOINICHHS ~ HC- | YCHHBIX  TEO-
CHUOHAJIbHOW [IefATeNb- | 3yeMble B CO- | CIIEAYyEeMBbIX TIPO- | pETUYECKUX
HOCTH,  TPHUBJICKATh | BP)EMEHHOM €C- | IIECCOB NMPUPOMABI; | 3HAHUW  TIpH
JUIS MX PEIIeHUs CO- | TECTBO3HAHUU; pElIeHn: KOH-
OTBETCTBYIOIIHHA  (pu- KpETHBIX  Ha-
3UKO-MaTeMaTH- Y4YHO-
YECKHH armapar HCCIIeI0Ba-
TEIbCKUX  3a-
a4,  BO3HU-
KaroIINUX B
rpoiiecce
npodeccuo-
HaJIbHOW Jies-
TEIbHOCTHU
2 I1K-3 TOTOBHOCTBIO aHalM- | — OCHOBHBIE Ha- | — JlaBaTh HCCIe- | -  TMpaKTH4e-
3UpOBaTh U CHUCTEMa- | YUHbIE KOHIICT- | AYeMBbIM IIpoliec- | CKUMU HaBbI-
TU3UPOBATh Pe3yjbTa- | MM  ©CTECTBO- | CaM M SBJICHUSAM | KAMH  CHUCTe-
TBI WCCIIeIOBaHMM, | 3HAHMS, COCTaB- | IPABUIBLHYIO Ha- | MaTH3al[UU
MPEJICTaBIATh  MaTe- | JIAIOIMUE  SIpO | YIHYIO WHTEP- | pPe3yJbTaTOB
puanbl B BUIE Hay4- | COBPEMEHHOU MPETAINIO UCCIIeTOBAHHM
HBIX OTYETOB, MyOJH- | HAYYHOH KapTH-
KalWi, Mpe3eHTalni HBI MUpa




2. CTpyKTYypa M coiepKaHHe QM CIUIIIHHbI
2.1. PacnpenejieHre TPYA0EMKOCTH THCUMILIMHBI 10 BUaM padoT

OO6mmast TpynoEMKOCTh TUCIUIUIMHBI cocTaBisseT 3 3ad. ef. (108 wacoB), ux pacmpene-
JICHWE TI0 BUAaM palboT mpeacTaBiaeHo B Tabmute (0 cmyoenmos ODO).

Bun yue6HO# paboThI Bceero CemecTpbl
4acoB (dacel)
5

KonTakTHasi pabora, B TOM 4ucJje:
AyIUTOpHBIE 3aHATHS (BCEro): 36 36
3aHATHUA JIEKIIMOHHOI'O TUIIA 18 18 - — —
JlaboparopHble 3aHATHS — — — — —
3aHATHUSI CEMUHAPCKOTro TUIIA (CEMUHAPBI, IPAKTUUECKUE 18 18 B 3 3
3aHATHUSA)
HWNnas koHTaKkTHas padora:
Kontposs camocTositenbHoi pabotsl (KCP) — —
[Tpomexyrounas arrectanus (MKP) 0,2 0,2
CamocrosiTejibHas paboTa, B TOM YHCJIE: 71,8 71,8
KypcoBas pabora — — — — —
[TpopaboTka yuyebHOro (TeopeTuyecKkoro) Marepuana 26 26 — — —
BrimonmHeHne WHAWBHUTYaTbHBIX 3aJaHUH (ITOATOTOBKA 20 20 3 B B
COOOIICHUH, TPEe3EHTAIUI )
Pedepar 4 4 — — —
[ToaroroBka K TeKymeMy KOHTPOJIIO 21,8 21,8 - - -
KonTpoas:
[TonroroBka K SK3aMeHY — —
Oo6masi Tpya10eMKOCTh yac. 108 108 — — —

B TOM 4HCJIe KOHTAKTHAsA 36,2 36,2

pabora

3a4. eql. 3 3

KonraktHas pa60Ta IIpu NpOBCACHUU y‘Ie6HBIX 3aHATHN MO JUCHUILINHE ((KOHLIGHLII/II/I CO-
BPEMCHHOI'O €CTCCTBO3HAHM > BKIOYACT B ce0s: 3aHATUS JICKOMOHHOTI'O THUIIa, TPAKTUYCCKHUEC 3aH -
THsl, TPYIIIOBBIC U UHAMBHUAYAJIbHBIC KOHCYIbTALIMX, IIPOMEKYTOUYHAA aTTECTAllMA B yCTHOfI (bopMe.

2.2. CTpyKTYpa IMCUUTIMHBI

Pacnipenenenue BUI0B yueOHOH pabOThI M X TPYIOEMKOCTH IO pa3aesiaM AUCIHILTHHBI.
Pasnernsr (TeMbl) AMCIUIUIMHBL, H3y4aeMble B 5 cemectpe (ounas ¢hopma):

KommuecTBo vyacoB
Bre-
Ne HaumenoBanue pa3aenos (Tem) AyRHTOpHas ay
n/n Bcero pabora TOpHast
paborta
J | I3 | JIP | CPC
1 |Jloruka u METOAOIOTUs HAYYHOTO MO3HAHMS 22 4 4 — 14
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5 CTpyKTypHBIC YPOBHH OpraHH3alii MaTePHH: MUKPO-, 99 4 4 B 14
MaKpo- U MEraMHp

3 ITpocTpaHCcTBO M BpeMst B COBPEMEHHOM HAyYHOM Kap- 99 4 4 B 14
THHE MUpPa

4 EcrecTBeHHOHAYYHbIE KOHIICIIIIUN PA3BUTHS IIPOIICCCOB 99 4 4 B 14
B IPUPOJIC

5 Oco0eHHOCTH OMOJIOTHYECKOTO YPOBHS OpraHU3aiuu 198 | 2 5 B 158
MaTepHH
Hmozo no oucuyunnune: 107,8| 18 | 18 — 71,8

[Mpumeuanue: JI — nekiun, [13 — npaktuueckue 3ausaTus / cemunapsl, JIP — maboparopHeie
sansaTusi, CPC — camocrositenpHas paboTa CTy/IeHTa.

2.3. Conep:xanue pa3aesoB (TeM) THCIHIIMHBI

2.3.1. 3aHATHA JEeKIMOHHOI0 THUIIA

No HaumeHnoBanue dopma TeKyIIero
Coneprxanue paszena (TeMbl)
/0 paszzaena (Tembl) KOHTPOJIS

1 |Jloruka u meTomomno- Hayka u ecrectBo3Hanue. OCHOBHbIE OTBETHI HA KOHTPOJIb-
T'Usl HAYYHOT'O MO3HA- |[[IPUHIIMITBI HAYYHOTO TIO3HAHUS JICHCTBUTEIb- HBIE BOIIPOCHI;
HUS HocTu. EcTecTBeHHOHAy4YHasi U TyMaHUTapHAsl | BHIIIOJIHEHUE TIPAKTHU-

KYJIBTYpbl. METOI0JIOTHSI HAYyYHOTO TTO3HAHUS. YECKUX 3aJIaHUH;
OOmme Mozeny pa3BUTHS HAYKH U Hay4- TECTUPOBAHUE;

Hble peosronnu. [TaHopama coBpeMeHHOro pedepar

ectecTBO3HaHUs. OCOOEHHOCTH COBPEMEHHOM

€CTECTBEHHOHAYYHOUN KapTUHBI MHpa (TIPUHITU-

bl CUCTEMHOCTH, TJI00a7TbHOTO 3BOJIFOLIMOHU3-

Ma, CAaMOOPTaHN3alINN ).

2 |CTpyKTypHBIE YPOB- MaxkpoMup: KOHILIETILNHN KIaCCUYECKOro €C- | OTBEThI HAa KOHTPOJIb-
HU OpraHU3ali Ma- |TeCTBO3HAHMS. [[pUHITUIIBI OTHOCHUTENLHOCTH U HBIE BOTIPOCHI;
TEPUU: MUKPO-, MaK- (CUMMETPHUH. 3aKOHBI COXpaHEHHsS. bIM3K0- 1 | BBIIIOJIHEHUE IPAKTHU-
poO- 1 METaMHpP. NAIBLHOJIECUCTBHE. YeCKUX 3aJaHul,

MukpoMup: KOHIIEHIIUK COBPEMEHHOHN (u- TECTUPOBAHUE;
3uku. KBanToBas koHuenuus. [IpuHnummne! He- pedepar
OIPENIETIEHHOCTU U JOTIOJHUTEIBHOCTH. Bepo-

ATHOCTHBIN XapakTep MUKporporeccos. Cra-
TUCTUYECKHUE 3aKOHBI. KopryckynsipHo-
BOJIHOBOM JTyaJTU3M B COBPEMEHHOMU (hU3HKE.
DyHAaMEHTaJIbHbIE B3aUMOJICHCTBUS U 3J1€-
MEHTAPHBIE YACTHIIBI.

Meramup: coBpeMeHHbIE acTpO(hU3NIECKUE

1 KocMoJtorudeckue Konuenimu. CoBpeMeH-
HbIE KOCMOJIOTUYECKHE Mojienu BeeneHHo.
Konuenius «60b110r0 B3pbIBay U paciiu-
pstroreiica Beenennoil. CTpoeHue v 3BOIONNS
3Be3] U raniakThk. CotHeYHas cucTeMa U ee
MIPOUCXOKACHUE. DTAIbl KOCMUYECKOM IBOJIIO-
017078

3 ([IpoctpaHcTBO H Pa3Butue B3rM1510B Ha IPOCTPAHCTBO U OTBETHI HA KOHTPOJIb-
BpeMs B COBPEMEH-  |BpeMs B UCTOpWH HayKu. [IpuHIIMT OTHOCH- HBIE BOTIPOCHI;
HOM HAyYHOU KapTU- |TEJIbHOCTU U UHBAPUAHTHOCTb. [ [OHATHS IpO- | BHINOJTHEHUE PAKTHU-

6




HE MHpa CTPaHCTBa-BPEMEHH B CIICITUAILHON M 00IIIEeH YeCKUX 3aJaHuil,
TEOPHUU OTHOCUTENBHOCTH. CBOICTBA IPO- TECTUPOBAHUE,
CTPaHCTBA-BPEMEHH M 3aKOHBI COXPAHEHHSI. pedepar

ECTCCTBGHHOHay‘{HBIC KOHLICHLII/HI CUCTCMHOI'O ME€TOda UCCJIe10- OTBCTHI HA KOHTpOJIB-

KOHIICTIIIUH Pa3BUTHS
HPOLIECCOB B IIPUPOJIC

BaHUs. [IOHATHS CIIOKHOM CHCTEMBI, 00paTHOM
CBSI3H, CJIy4allHOTO M LIEJIECO00PA3HOIo MOBE-
nenust. KubepHeTrka kak HayKa O CJI0XKHBIX
CHCTEMAX.

KoHuenmus nerepMuHA3Ma U CTaTUCTUYE-
CKHe 3aKOHBI. Kilaccn4eckuii U BEpOSITHOCTHBIN
JIETEPMUHU3M.

Konuenius HeoOpaTuMOCTH ¥ TEPMOMHA-
muka. [loHsTHEe BpeMeHu B Ki1acCu4ecKoil Tep-
mMoarHaMuke. [Topsnok u 6ecnopsaok, Giyk-
Tyauuu. [Ipuniun Bozpactanus sHrponuu. Ot-
KPBITBIE CUCTEMBI U HEOOpATUMBIE ITPOLIECCHI.
HepaBHoBecHbIE CUCTEMBI.

Konueniumsa camoopranu3zanyy B HayKe.
dopmupoBanue uaei camoopranuzanuu. Ca-
MOOpraHu3alys B JUCCUMATUBHBIX CTPYKTYpPaX.
Camoopranusanust Kak UICTOYHHK 1 OCHOBA
ABOJIIOLIMYU CUCTEM. DBOJIIOLIUS B COLMATIBHBIX U
I'YMaHUTapHbIX CUCTEMaX.

EcrecTBeHHOHayuHBIE aclieKThl HHPOpPMa-
IIMOHHBIX TEXHOJIOTUI. DHTpoNuUs U HHPOpMa-
. [lepcriekTuBhl T100aIIBHOTO HH(OPMAIH-
OHHOT0 N0AX0/a K AedcTBuTensHocTy. I1o-
CTPOCHHE COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH. POJIb BBIYMCIUTENBHBIX CPEACTB B
MH(pOpMaTHUKE U UX pa3BUTHE. MynbTUME AN -
HBIE CUCTEMBI M BUPTYaJIbHBIA MUP.

HBIC BOIIPOCHI;
BBITIOJIHEHHUE MTPAKTH-
YyeCKUX 3aJaHull;
TECTUPOBAHUE;

pedepar

Ocob0eHHOCTH OHO0JI0-
THYECKOT0 YPOBHS
OpFaHI/I3aIII/II/I MaTe-
puH Ta

CymHOCTb )KUBOTO, €T0 OCHOBHBIE TIPHU3HA-
ku. CTpyKTypHBbIe YpoBHH *ku1Boro. KoHnenmun
BO3HHUKHOBCHUS KU3HU. [[pUHITATIBI SBOJTIOIHH,
BOCIPOU3BOICTBA M PA3BUTHS KHBBIX CUCTEM.
YpOBHU OpraHW3aIH KHUBBIX CHCTEM H 3BO-
mrorms popm xku3HU. CaMoopraHu3alys B KH-
Boi Matepuu. CHHTETHYECKAsl TEOPHST IBOITIO-
1ud. [IpyHIUI yHUBEPCAILHOTO SBOJIOIHO-
HI3Ma.

Konuenimu 0uocdepsl u Hoochepsl. IBo-
JIFOITUS TIpeicTaBiieHuit o Ouocgepe. Cucrema:
npupoaa—onocdepa—uenonek. Biausuue npu-
POJIBI Ha YeNTOBEKA: TeorpapuIecKuii 1eTepMu-
HI3M. BimsiHue yenoBeka Ha IPUPOY: TEXHO-
cdepa. [lepexon ot Guocdepst k HoOChepe.
BzanmocBsI3p KOCMOCa 1 JKUBOM TIPUPOIBI.

YemoBek Kak MpeIMeT eCTeCTBEHHO-
Hay4yHOro nozHanus. [Ipo6iema antpornorexe-
3a. brosormyeckoe u COrMabHOE B OHTOTCHE3e
Y UCTOPUYECKOM pa3BUTHH yenoBeka. Corpo-
OnoIorusi 0 MpHUpoIe YenoBeka. beccozHarerns-

OTBETHI HA KOHTPOJIb-
HBIE BOIIPOCHI;
BBITIOJTHEHHUE TIPAKTH-
YeCcKUX 3aJIaHHu;
TECTUPOBAHUE;

pedepat
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HOE ¥ CO3HATENIbHOE B uesioBeke. COlHaIbHO-
3TUYECKUE MTPOOIIEMBbI TeHHON MHKEHEPHH Ye-
soBeka. ConuasnbHast 3KOJIOTHS.
ECTGCTBCHHO'HaquBIe ACIICKTHI OKOJIOTHH.
[IpoTuBOpeUwst B crcTeMe: npupoaa-orochepa-
yesioBeK. COBpeMeHHast KOHLICTIIHS SKOJIOTHH.
MonenupoBaHue COIUaIbHBIX MporeccoB. Cu-
HEPreTUYECKUi MOIX0/] K K 3BOJIFOLIUH YeIOBe-
Ka, o0IecTBa u mpupobl. KoHuemnws ycToii-
YHUBOI'O Pa3BUTHS. AHTI/IHay‘-IHBIe TCHACHIINU N
riio0asbHbIe Kpu3Kchl. HoBast TeXHOIOTHYECKast
cdepa u okpyxatoras cpena. buochepa u npe-
JIOTBPAIIICHUE IKOJOTHUYECKON KaTacTpoQbl.

2.3.2. 3aHATHA CEMHUHAPCKOI0 TUIA

Ne
Ne . Koi-Bo
pasznena HanmeHoBaHMe PaKTUYECKUX 3aHATUI
n/m 4acoB
T CIUATUTHHBI
1 1 Jlorrka 1 METOI0JIOrMSI HAYYHOTO TO3HAHUS 4
2 2 CTpyKTypHBIC YPOBHH OpraHHU3alliy MaTePHH: MUKPO-, MAKPO- U 4
MeTaMup
3 3 [IpocTpaHcTBO M BpeMsi B COBPEMEHHOI Hay4YHON KapTHHE MUPa 4
4 4 EcrecTBeHHOHAYYHBIC KOHIICTIIIMKM Pa3BUTHUS MPOIIECCOB B IMPH- 4
pone
5 5 Oco0eHHOCTH OMOJIOTHYECKOT0 YPOBHS OPraHU3aIlMH MaTEPHH 2
HUroro: 18

2.3.3. JlaGopaTopHble 3aHATUS

CormacHo

yueOHOMY IUIaHy J1abopaTOpHBIE 3aHATHA 10 y4eOHOM  JUCIUTUIMHE

b1.B.JIB.07.01 «KoHuenmnum coBpeMEHHOTIO ECTECTBO3HAHUSY HE NPEAYCMOTPEHBI.

2.3.4. IlpuMepHasi TeMATHKAa KYPCOBBIX padoT (IP0eKTOB)

CornacHo yuyeOHOMY IJIaHy KypCcOBbI€ paOOThI (MPOEKTHI) MO JTaHHON TUCHUIUIMHE HE Tpe-
JYCMOTPEHBI.

2.4. TlepevyeHb y4eOHO-METOAUYECKOTO0 OOecrevdeHUsl I CAMOCTOSAITEIbHOH PadoThl
00y4YarOIIUXCS 10 JUCHHUILIMHE (MOLYJIIO)

No

o/

Bung CPC

[Tepeuenb yueOHO-METOAMUECKOTO 00ECTIeYeHHsI JUCIIUIUIMHBI
10 BBIIIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI

1 | IlpopaboTka yuebHOro |MeTonuyecKkue yKazaHUsl 110 OPraHMU3ALUU CaMOCTOATENbHOH pa-

(TEOpEeTHYECKOro) OOTBI CTY/ICHTOB.

MaTepuania);
BBITIOJTHCHUE HHIUBHUTY-
aJIbHBIX 3aJaHUH,

pedepar

2 IloaroToBka k IMpaKTHu- MeTtoauueckue YKa3aHud IO OpraHu3alunun CaMOCTOSITEILHOMI pa-

YECKHUM 3aHATUAM 0O0THI CTYJACHTOB.
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[ToaroroBka K TeKymeu
U IIPOMEKYTOUHOU
aTTeCTallluu

Mertonuueckre yKa3zaHHs MO OpraHu3aluyd CaMOCTOATENIbHOMN pa-
OOTBI CTY/ICHTOB.

[TepeueHsb yueOHO-METOUIECKOTO 00ECTICUCHUS
JVICIIATUTAHBI TTO BBITIOJTHEHUIO
CaMOCTOSITEIILHON pabOThI

Ne
W HaunmenoBanue paziena (TeMbl)
1 Jloruka u METOI0JIOTHSI HAYyYHOTO
MO3HAHUS
CTpyKTypHBIE YPOBHHU OpraHH3a-
2  |uMM MaTepUH: MUKPO-, MAaKpO- U
MeTaMup
3 [TpocTpaHCcTBO U BpeMs B COBpe-
MEHHOW HayYHOW KapTHHE MHpa
EcrecTBeHHOHAYYHBIC KOHIICTIIIUT
4 Pa3BHUTHUS MTPOIIECCOB B MMPUPOJIC
OcobeHHOCTH OUOIOTHYECKOTO
YPOBHSI OpTaHU3aIlUN MaTECPUU
5

1. yonumena T.4. Konuenuuu coBpeMEeHHOTO ec-
TECTBO3HAHUS: YYEOHUK JUIsI CTYICHTOB BY30B. — M.:
Axanemus, 2009.

2. Haiigpiin B.M. KoHuenuuu coBpeMeHHOIO ecTe-
CTBO3HAHUS: Y4eOHUK JJs CTYIEHTOB BY30B. — M.:
Anbda-M, 2009.

3. Banstnckuit C.M. KoHuenuuu COBpEMEHHOTO €c-
TECTBO3HAHUS: YUCOHUK U MPAKTUKYM ]ISl aKaJeMHUYe-
ckoro OakanmaBpuara / C.M. Bansuckuii. — M.: Uzna-
tenbeTBo FOpaiit, 2018. — 367 c. — (Cepus: bakanasp.
Axkanemuyeckuit kypc). — I'pup YMO BO. — Pexum
JlocTymna:

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

4. T'openoB A.A. KoHnenuuu COBPEMEHHOI'O €cTe-
CTBO3HAHUS: y4eOHOE MmocoOue s aKaJIeMHUYECKOTO
OakanaBpuata / A.A. T'openoB. — 4-e¢ uzn. — M.: U3na-
tenscTBO FOpaiit, 2015. — 355 c. — (Cepus: bakanasp.
Axkanemuyeckuit kypc). — I'pup YMO BO. — Pexum
JlocTymna:

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

5. Kanke B.A. KoHuenuuu cCOBpEMEHHOIO €CTECT-
BO3HAHUS: YYCOHHK JJIsI aKaJeMUYECKOTro OakaiaBpua-
ta / B.A. Kanke, JI.B. Jlykammuna. — M.: U3narenscTBo
FOpaiir, 2017. — 338 ¢. — (Cepus: bakanaBp. Axane-
mudeckuit kype). — I'pup YMO BO. — Pexxum nocry-
na:

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

6. KoHuenuuu CcOBpEMEHHOIO €CTECTBO3HAHMS:
yueOHuk ans Oakanaspos / B.H. JlaBpunenko [u np.];
non pen. B.H. JlaBpunenko. — 5-e u3a., nepepad. u
non. — M.: UsnarensctBo IOpaiit, 2017. — 462 c. —
(Cepus: bakanasp. Ilpuknannoii kypc). — Pexum noc-
Tyna:

www.biblio-online .ru/book/OFE89F40-CCAC-
4D54-893E-9CB83CAT77 C3A

7. babaeBa M.A. KoHuenuuu coOBpeMEHHOTO ecTe-
ctBo3HaHus. [Ipaktukym: YuebHoe mocoOue [Dnek-
TPOHHBIN pecypc]: yueb. mocodue — DIEeKTPOH. AaH. —
Cankr-IletepOypr: Jlanb, 2017. — 296 c. — Pexxum noc-
Tyma:

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

8. 'opbaue B.B. Konrmeniuu coBpeMeHHOTO ecTe-
cTBO3HaHUs. MHTepHET-TecTUpoBaHHE O0a30BBIX 3Ha-
HUW [DJeKTpOoHHBIN pecypc]: yueb. mocobue / B.B.
I'opbaues, H.I1. Kamamaukos, H.M. KoxeBHHKOB. —
OnektpoH. naH. — Cankt-IlerepOypr: Jlanp, 2010. —
208 c. — Pexxum noctyma:

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

9. I'yceiixanoB M.K. Konnenuuu coBpemeHHOrol
€CTECTBO3HAHUSA: YUYEOHHUK U MPAKTUKYM JUIS aKaJleMU-
yeckoro Oakanaspuata / M.K. I'yceiixanos. — 8-e u3n.,
nepepad. u pomn. — M.: U3marensctBo FOpaiit, 2018. —
442 c. — (Cepus: bakanaBp. AkageMu4eckuii Kypc). —
I'pud YMO BO. — Pexxum nocrymna:

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

10. Hyonumesa T.4. KoHuenuuu coBpeMEHHOro
€CTECTBO3HAHHUSA: MPAKTUKYM: ydeOHOe mocobue it
crynenToB By3oB / T.f. JlyOuumena, A.Jl. Poxxkos-
ckuit. — M.: Akanemust, 2009.

11. Kanke B.A. KoHueniuu cOBpeMEHHOI'O €CTECT-
BO3HAHUS: Y4eOHUK IS CTYICHTOB By30B. — M.: Jlo-
roc, 2002; 2003.

12. KapnenkoB C.X. KoHuenuuu coBpeMEHHOTO ec-
TECTBO3HAHUS: Y4EOHUK JUIsl CTYIEHTOB BY30B. — M.:
Bericmas mikosa, 2002. (M.: KHOPYC, 2009.)

13. KoHuenmuu COBPEMEHHOTO €CTECTBO3HAHUS:
yueOHMK JUId akajgemudeckoro OakamaBpuata / C.A.
JleGener [u ap.]; mox obmr. pea. C.A. JlebeneBa. — 4-¢
u3 ., uctp. u pon. — M.: U3parensctBo FOpaiit, 2018.
— 374 c. — (Cepus: bakanaBp. AxageMU4eCcKHil Kypc).
—I'pup YMO BO. — Pexxum nocryna:

www.biblio-online.ru/book/7457F88E-8264-4COF-
AFD1-C74BOE52A92A

14. Pozen B.B. KoHuenmnuu coBpeMEHHOTO €cTecT-
Bo3HaHus. Komnenamym [DieKTpoHHBIA pecypc]:
yueb. mocobue — DnektpoH. gaH. — Cankt-IleTepOypr:
Jlanb, 2010. — 480 c. — Pexxum mocrymna:

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

15. Crapony6ues B.A. KoHuenuuu coBpeMEHHOTO
€CTECTBO3HAHUSA: YUEOHUK ISl aKaJeMHUYECKOro Oaka-
naspuara / B.A. Craponybues. — 2-¢ u3a. — M.: U3na-
tenbcTBO FOpaiit, 2018. — 332 ¢. — (Cepusi: YHUBepcH-
tetsl Poccun). — I'pudp YMO BO. — Pexum nocrymna:

www.biblio-online.ru/book/DD8A614B-9C81-
4321-9376-62D6B15072BC

Y4yeOHO-MeTOANYECKHE MAaTepUaIbl I CAMOCTOATEIILHON pabOThl 00YUYaIOIIUXCS U3 Yncia
MHBAJIUIOB U JIUI] C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) mpenocrasnstorcst B Gop-
Max, aJJalTHPOBAHHBIX K OTPAHWYCHHUSM UX 3/0POBbSI M BOCHIPUATHS HH()OpMAITHIH:

Jis U1 ¢ HapYIICHUSIMH 3PEHUSL:

— B MieyaTHOH popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

10


https://e.lanbook.com/book/65966
http://www.biblio-online.ru/book/A6CDA077-CAAD-4C9E-9428-7A8FD4052E6A
http://www.biblio-online.ru/book/A6CDA077-CAAD-4C9E-9428-7A8FD4052E6A
http://www.biblio-online.ru/book/7457F88E-8264-4C0F-AFD1-C74B0E52A92A
http://www.biblio-online.ru/book/7457F88E-8264-4C0F-AFD1-C74B0E52A92A
https://e.lanbook.com/book/65946
http://www.biblio-online.ru/book/DD8A614B-9C81-4321-9376-62D6B15072BC
http://www.biblio-online.ru/book/DD8A614B-9C81-4321-9376-62D6B15072BC

JIist L ¢ HapyIIEeHUsAMHU CIIyXa:

— B IIeYaTHOM (opme,

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIII C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHo hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIEpPEYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHIE€HTa 00Y-
YAFOIIUXCS.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B nponecce npenoaaBanus AUCHUILUIMHBI UCIIOJIB3YIOTCS CIIEAYIOLINE METOIbL:

— JIEKIIMH;

— NPOBEJCHHUE NIPAKTUYECKUX 3aHITUH;

— JIOMAIIHKE 3a/laHus;

— OIpoc;

— UH/AMBUlyaJIbHBIE TPAKTUYECKHUE 3a/1aHNUS;

— TECTUPOBAHHUE;

— KOHCYJIbTALIUU C IIPENOAABATENIEM;

— caMocToATeNbHas paboTa CTY/IEHTOB (M3y4eHHE TEOPETUYECKOI0 MaTepuana, MoAroToBKa
K J7a00paTOPHBIM 3aHSTHSM, BBIIOJHEHHE JOMAIIHUX pabOT M WHAMBHYaIbHBIX THUIIOBBIX pacde-
TOB, IOJI'OTOBKA K ONPOCY, TECTUPOBAHUIO U IK3AMEHY).

Jlns npoBeneHMs BceX JIEKIMOHHBIX M J1a00paTOPHBIX 3aHATUI MCHOJB3YIOTCS MYJIbTHUME-
JMIHbBIE CPEACTBAa BOCIPOU3BEICHHUS aKTUBHOIO COAEP’KUMOIO, MO3BOJIIOLIETO CIIYIIATEN0 BOC-
IPUHUMATh OCOOEHHOCTH M3y4aeMOro MaTrepHuala, 3a4acTyl0 UTrparolife pellarollyo pojb B IIOHU-
MaHMM U BOCHPUATHH, a TaKke (POPMHPOBAHUHU NPOPECCHOHATBHBIX KOMIEeTeHIui. MIHTepakTuB-
HBIE ayJUTOPHBIE 3aHATHUS C UCIIOJIB30BAHMEM MYJIbTUMEAUMHBIX CHCTEM IO3BOJIIOT aKTHBHO U
3¢ (EeKTUBHO BOBJIEKATh YYALIUXCS B YU€OHBIN MPOLIECC U OCYILECTBISTh 00paTHYIO cBA3b. [loMumo
3TOTO, CTAHOBHUTCSI BO3MOXHBIM Y(PPEKTHBHOE 00CYKIEHHE CIOKHBIX M TUCKYCCHOHHBIX BOIIPOCOB
1 TIpo0JIeMm.

[To u3yyaeMoil NUCUUIUIMHE CTYACHTAaM IMPEAOCTABISIETCS BO3MOKHOCTh OTKPBITO MOJIB30-
BaThCsl (B TOM YHCIIe KOMUPOBATh HA JIMUHbIE HOCUTEIM MH(POPMALMHU) MOATOTOBIEHHBIMU BEIY-
MM JaHHYIO TUCUUIUIMHY IIperoaaBaTesieM MaTepralaMi B BUJE 3JeKTPOHHOI0 KOMILJIEKCca Co-
NPOBOK/IEHN 1, BKJIIOYAIOIIETr0 B ce0sl:

— 3JIEKTPOHHBIE KOHCIIEKTHI JIEKIINH;

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

— JJIEKTPOHHBIE BapUaHThl Y4eOHO-METOAMUECKOTUX MTOCOOMH 1Jis BBIIIOJIHEHUS JabopaTop-
HBIX 3aJIaHUH;

— CIIMCKHU KOHTPOJIBHBIX BOMPOCOB K KaXKJI0M TeMe N3y4aeMoro Kypca;

— Pa3HOOOPA3HYIO JONOIHUTENbHYIO JIUTEPATYPY, OTHOCSIIYIOCSA K U3ydaeMOi AUCIUIUINHE
B 3JIEKTPOHHOM BHUJE (B Pa3JIMYHBIX TEKCTOBBIX (popMarax U rpaduueckux opmarax, a Takxke B
dopmarax *.pdf, *.djvu.

ConpoBok/IeHHE CaMOCTOSITEIbHON pabOThl CTY/IEHTOB TaK)K€ OpPraHM30BaHO B CJIETYIOMINX
dopmax:

— YCBOEHHME, JIONOJHEHNE U BHUKAaHUE B pa3OupaeMble pa3/ieibl JUCHUIIIMHBI TPU MOMOIIH
3HaHMUM, MOJY4YaeMbIX 10 CPEACTBAM M3YYEHUs PEKOMEHIYEMOH JUTEpaTyphl U OCYLIECTBISEMOE
yTeM HanmucaHus pedepaTuBHBIX padoT;

— KOHCYJIbTAllUU, OPTraHU30BaHHBIC JUIsl Pa3bsICHEHHUsS MPOOJIEMHBIX MOMEHTOB IMpPHU CaMo-
CTOATEIbHOM M3YYEHHMH T€X WJIM MHBIX aCIEKTOB pa3JielioB yCBauBaeMoW MH(OpMalMy B JUCIMI-
JIMHE.

OcHoBHbIe 00pa3oBaTeIbHbIE TEXHOJIOTHHU, HCTIONIb3YeMbIe B YU€OHOM IpoIiecce:

— UHTEPAKTUBHAsS JIEKLIUS C MYJbTUMEANMHON CUCTEMOM C aKTUBHBIM BOBJICYEHUEM CTY/CH-
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TOB B Y4€OHBII MpoIecc U 00paTHOM CBS3BIO;

— JIEKIIUH C TPOOJIEMHBIM U3JI0KEHHEM;

— 00CY)XJI€HHE CIIOKHBIX M JUCKYCCHOHHBIX BOIIPOCOB M MPOOJIEM U pa3pelieHue npooiem;

— KOMIIBIOTEPHBIE 3aHSTHUS B PEKUMAaX B3aUMOICHUCTBHS <«IIPETIOaBaATEIb — CTYCHTY, «CTYIEHT
— [IPEMNO/IaBaTellby, «CTYACHT — CTYACHTY;

— TEXHOJIOTUH CMEUIAHHOTO O0Y4YEeHHs: JUCTAHLMOHHBIC 3aaHUs U YIIPAKHEHUS, COCTABICHHUE
TJI0CCapUEB TEPMUHOB U OTNIPEACICHHH, TpymIoBbie MeToibl Wiki, HHTEpHET-TeCTUPOBAHNE U AHKETHU-
pOBaHUE.

HHTepakTuBHBIE 00pa30BaTE/IbHBIE TEXHOJIOTHH, HCTIONIB3yEMbIE B ayJUTOPHBIX 3aHITHSIX:

— TEXHOJIOTUS Pa3BUTHUSI KPUTHUUECKOTO MBIIUICHUS;

— JIEKIUH ¢ IPOOJIEMHBIM U3JI0KEHHUEM;

— UCTOJIb30BaHUE CPEICTB MYJIbTUMEINA;

— M3y4YCHHE M 3aKpeIuIeHHe HOBOI'O Marepuaja (MHTepaKTHBHAS JICKIHUA, paboTa ¢ HAIJIAI-
HBIMH TIOCOOMSIMH, BUEO- U ayAHOMaTepuaIaMu, UCIOJIb30BaHue BOMpocoB, CoKkpaTHUeCKUil aua-
JI0r);

— 00CyXJIeHUE CIIOKHBIX U JUCKYCCHOHHBIX BOMPOCOB U MpodieM («3aiiMu MO3ULIUIO (IIKa-
Jla MHEHUH )», IPOEKTUBHBIC TeXHUKH, «OUH — BABOEM — Bce BMecTe», «CMEHHU MO3UIHIO», «Jluc-
KYCCHSI B CTUJIE TEJIEBUBMOHHOTO TOK-IIOY», 1e0aThl, CAMIIO3UYM);

— pazpemienue npooiiem («lepeBo pemennity, «Mo3roBoi MTypM», «AHAIINA3 Ka3yCoOBY);

— TBOPYECKHE 3a/1aHNUS;

— paboTa B MaJIbIX TpyIIax;

— UCTIOJIb30BAaHUE CPEACTB MYJIbTUMEUA (KOMITBIOTEPHBIE KIIACChI);

— TEXHOJIOTHSl KOMITBIOTEPHOTO MOJICIIMPOBAHUS YHCICHHBIX PAcYeTOB B HMHKCHEPHO-
mareMaTtrueckoit cucreMe MATHCAD (uiu cucteme KomnbroTepHoii Mmarematuku MATLAB).

HJ'ISI JiaL € OrpaHUYCHHBIMU BO3MOKHOCTAMU 3J0POBBA MMPEAYCMOTPCHA OpraHHU3alunsd KOH-
Cy.]II)TaIII/Iﬁ C UCIIOJIb30BaAaHHEM BHGKTpOHHOfI IIOYTHI.

4. OueHoYHbIEe CPeACTBA /ISl TEKYIIEr0o KOHTPOJIS YCIeBA€MOCTH M MPOMEKYTOYHOMI
aTTrecTaluu

4.1. DoHJ O1LIEHOYHBIX CpEeaACTB AJd NMPOBEACHUSA TEKYIIEro KOHTPOJIHA

@DOH/J OLIEHOYHBIX CPEJCTB AJIsl IPOBEACHUS TEKYIIET0 KOHTPOJIS COJIEPIKUT:
— KOHTPOJIbHBIE BONIPOCHI [0 yueOHOI Mporpamme;

— TECTOBBIE 3aJIaHUs 110 YU€OHOU MPOrpaMMe;

— TeMbl pedepaToB 1Mo yueOHON mporpaMMe.

KoHTpoJibHBIE BONIPOCHI 110 y4eOHOM MporpamMmme

B mporecce moAroToBKM M OTBETaM Ha KOHTPOJIbHBIE BOMPOCH! (POPMUPYIOTCS U OLIEHUBA-
torcst Bee Tpedyembie @I'OC BO u OOIT gnst nanpasnenus 11.03.04 DiaexTpoHrKa ¥ HAHOAJIEKTPO-
HUKa (npo¢uib: HanotexHonoruu B anektponuke) komnereniuu: OITK-2, TTK-3.

Hwxe npuBoaaTCS mpUMeEpBl KOHTPOJIBHBIX BOIIPOCOB IS paboUeil mporpamMmel.

[TonmHBIN KOMIUIEKT KOHTPOJIBHBIX BOIIPOCOB JIJIsl BCEX pa3/ieioB pabouell mporpaMMmsbl MpHU-
Boautcs B @OC mucumminnael b1.B./IB.07.01 «KoHueniun coBpeMeHHOTO €CTECTBO3HAHUS.

Pazpeua 1.

1. Kak ¢opmupoBanoch npeacTaBieHue 0 KpUTEPHUH HCTUHHOCTY 3HAHUA?

2. KakoBbl OTJIMYHMS HAYYHOTO TIO3HAHMSI OT BHEHAy4YHOro? YeM OTINYaroTCsl €CTECTBEHHOHA-
y4yHas ¥ TyMaHUTapHas KyJIbTypbl? UeM OTIMYaeTCs €CTECTBEHHOHAYUHBIH MOAX0J OT (huocod-
CKOro?
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3. Kakue obuieHaydHble METOJIbI UCIIONB3YIOTCA B ecTecTBo3HaHMu? [laiite onpenenenue mno-
HATHSIM «MBICJICHHBIN SKCIIEPUMEHT» U «MOAEIbHBIN KCIIEPUMEHT» U IPUBEIUTE IPUMEPBHI.

4. KakoBa I10CJI€ZIOBATEIbHOCTD 3TAllOB PAa3BUTHS HAay4yHOro 3HaHUA? YeM oTiiMyaercs Iuc-
LUIUIMHAPHBIN MOAXO0J OT MEXAUCIUILIMHAPHOTO?

5. Ha3oBute 3Tanel pa3BUTUSL €CTECTBO3HAHUS.

6. JlaliTe onpeneneHne NOHATHIO «HAy4Hasi PEBOJIIOLIUS» U IPUBEANUTE IPUMEPBHI.

7. JanTe onpenencHue NOHATHIO «Hay4dHas KapTHHA MUPA» U IPUBEIUTE IPUMEDP CMEHBI Kap-
TUH MHUDpA.

8. OxapakTepu3ylTe CBOMCTBA CUCTEM U CUCTEMHBIN MTOAXOI.

9. Naiite onpenenenne nousatuio HTP u chopmynupyiite ee mpoOaemsl.

10. JlaiiTe onpeneneHre MOHATHIO «HAay4dyHasl IporpaMMa U MOKaKUTE, KaK MEHSJIUCh B HC-
TOPUM €CTECTBO3HAHMSI CTPATETUU MTO3HAHMSL.

Pazpea 2.

1. Kak onpenenstor BO3pacT apXxeoJoru4eckoil HaxoKku, Hamiel mianetsl? KakoB nuara3on
BPEMEHHBIX UHTEPBaJIOB BO Bcenennoi?

2. Kak usmepsitoT pacctosHus B Mukpomupe? Jlaiite moHarue o MeTpuueckoil cucreme. ['ae
Ha 3emJie MO>KHO Hanbosee NpubIu3nThCS K €€ LIEHTPY?

3. Kak usmepstoT BpemMsi Ha uHTepBasiax, MeHblMX 1 ¢? Kakumu npudopamu? Oxapakrepu-
3yiiTe CBOWCTBA BPEMEHHU B PA3JIMYHBIX YPOBHSAX MMO3HAHUS.

4. Kak usmepuinu pasmepsl 3emnu, JIynsl, Connua? Kakos nuamnaszon paccrosiHuil Bo Beenen-
Hoi? Kak ouenwnu pazmep ["anaktuku, Beenennoi?

5. Kakue nBuxkeHust 3eMild JIETJIM B OCHOBY KaJleHJIapsl, KaKue KaJeHJapyu MCIOJb3YIOT Cei-
4ac; C YeM CBs3aHbl UX HECOBEPILEHCTBA?

6. Kak onpenensitor pacctossHus 10 3Be37? UTo Takoe «mmapaiiake» U «3Be3Hasi BETUUHHA»?

7. IlosicHuTe, KaK U3MEHUJIUCH NPE/ICTaBIEHUs O IPOCTPAHCTBE U BpeMeHU HploTOHA B CBA3M
C CO3JIaHUEM TEOPUH OTHOCUTENBHOCTH. UTO Takoe pa3sMepHOCTh MPOCTPAHCTBA?

8. OxapakrepusyiiTe KOHIENUUU ONM3KO- U JanbHOAEHCTBUs. [loscHUTE MOHATHE «IOJe».
KTo 1 Kak co3iaBan TEOpHIO 3JIEKTPOMAarHUTHOTO TOJIsA?

9. Kakue QyHnameHTanbHbIE B3aUMOJICHCTBUS BbIAEICHBI B (pU3MKE M MOYEMY OHU TaK Ha-
3BaHbI?

10. B uem cyTtp koHuenuuu aromusma? Kak pa3zBuBaach KOHLENIUS aTOMHM3Ma U Kak OHa
CBsI3aHA C COBPEMEHHBIMHU MTPOOIEeMaMU TOCTPOCHUS eMHON (U3NUYECcKOil Teoprun?

11. Chopmynupyiite OCHOBHBIE 3aKOHBI U MOHATHUS KJIACCUYECKOH MEXaHWKHM MaTepHaIbHON
touku. Kak Mozpenupyercs cucrema, cocrosiiias U3 IByX U Oosiee MaTepuanbHbIX Touek? [IpuBenu-
T€ MPUMEPHI 3a7a4, B KOTOPBIX MO’KHO CUMTATh 3EMIIF0 MAaTEpUaIbHOW TOYKOM, a B KAKUX — HEJIIb-
311.

12. ChopmynupyiiTe 3aKOHbI COXPaHEHHUSI UMITYJIbCA 1 MOMEHTa UMIIYJIbCa B KJIACCUYECKOM
MEXaHHMKE U CBSIKUTE MX C 3aKOHOM AuHaMHUKH Hprotona. [IpuBeaute mpumepsl UCIOJIb30BaHUS
3THX 3aKOHOB. Kak OHM CBs3aHBI CO CBOICTBAaMM CHMMETPHM NPOCTPAHCTBA-BPEMEHU U IOYEMY
byHIaMeHTalbHbI?

13. JlaiiTe mpeacTaBlIeHUE O MOAEIN TAPMOHUUYECKOTO OCLHMIUIATOPA M MCIOIb30BAaHUM JTOU
Mozenu. YUTo Takoe «KOTEPEHTHOCTBhY», «PE30HAHCy», «mossipuzaius»? OO0bscHute, mouemy Jlyna
oOpareHa K 3emie 0JIHOH CTOPOHOM.

14. B uyem cyth 3akoHOB Kemnmepa? IlosicHuTe MX CBA3b C 3aKOHOM BCEMHPHOTO TATOTEHUS.
Hackonpko npumennma mMozienb, npunsaTast Hetoronom? U kak oHa O6bu1a yrouHeHa?

15. TlosicHUTE MOHATUS «IHEPTUS» U «CUJa», YKAKUTE Ha CBA3b MKy HUMU. Kakue BUIbI
DHEpPruM Bbl 3HaeTe? B Kakux cucTeMax SHEprus COXPaHSAETCs, KaK 3aKOH COXpPaHEHMs SHEPTruu
CBSI3aH CO CBOMCTBAaMU CUMMETPHUU IPOCTPAHCTBA-BPEMEHHN?

16. IlpuBenuTe nOKa3aTENbCTBA CIPABEAIMBOCTH M IMPUMEHUMOCTH 3aKOHA BCEMHPHOIO Ts-
roreHus Ha 3emuie, B CollHeUHON cUcTeMe U 3a ee mpenenamu. Kakue sBieHus, mpou3oueanme B
NOCJIEAHUE T'OJIbl U OATBEPKAAIOIINE STOT 3aKOH, BBl MOXKETE IPUBECTU?
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17. IlosicHUTE MOHATHSI «MOMEHT CHUJIBDY M «KMOMEHT UMIIYyJbca». Kak U3MEHAIOTCS KUHETHY €-
CKasd, TOJHAas W NOTCHLUAIbHAs DHEPIUU IUIAHETHI IpH ee IBHKeHUuH BOKpyr CosHna? B kakoe
BpeMs1 JIMHEHHAsi CKOPOCTh JBMXKEHUS 3eMIIU 110 opOuTe HanbobLIas ¥ moyemy?

18. Onumure, Kak OyAeT MEHATHCS BEC Tesa MPH JBUKEHUU €ro OT IOBEPXHOCTU 3eMIM K
Jlyne. OObsiCHUTE IPUYMHBI BOSHUKHOBEHMS IPWIMBOB Ha 3eMJie 1 OCOOCHHOCTH HAOIOJICHHS 32
3armeHusmMu Jlynsr u Consua.

19. B yem cocrout 3¢pdexT Jlornepa u KakoBa €ro poJib B UCCIEI0BaHNUHU 3Be3]1, Beenennoit?

20. Kak peanu3oBajuch B IIOCTPOCHUM HAYKH O IBHKEHUU MAaTEPUH ACIyKTUBHBIM U MHIYK-
TUBHBIN MeTo/bI? [loCTpoiiTe JIOrMUECKyI0 CXeMY ITOCTPOEHMSI MEXAaHUKU U CMEKHBIX AUCLUILINH.
Onenure, K KaKUM 0ObEKTaM U B KaKOM CTENEHH MOT'YT ObITh IPUMEHEHbI MOJEIH, UCII0JIb3YeMble
B MEXaHMKE.

21. B xakux eIMHUIIAX U3MEPSIOT YHEPTUIO, paboTy, MOITHOCTh? Kak 3TH BETMYUHBI CBS3aHBI
MEXy cO00M U 4TO XapakTepu3yoT? KakoBo 3HaYeHHE YCTAHOBJICHUS! MEXaHUUECKOTO SKBUBAJICH-
Ta TEIJIOTHI?

22. JlaiiTe mpecTaBieHUe O BHYTpeHHEeH sHeprun. Kak usmeputb BHyTpEeHHIOIO 3HEepruto? B
YEeM CMBICJI IEPBOrO Hayajla TEPMOAMHAMUKU?

23. Ilosicuute Mozenp uaeanbHoro rasa. Kak oH omnuceiBaercs yepe3 Makpo- U MUKpomnapa-
METpHhI?

24. Iloscuure noHsaTHe «dHTponus». Kak 3HTponust MOXKET ObITh U3MEpPEHa, KaK MOKHO M3-
MeHATh ee BennuuHy? IlosgcHnure npuHnun bosisnMana.

25. TlosicHuTEe CMBICI BTOPOIO Haudajaa TEPMOJUMHAMHKU. B ueM CyTh CHOpPOB O «TEIIOBOM
cMmeptu Beenennoii»?

26. Yto Takoe «Hayaja TEPMOJMHAMUKWY, pEabHBIN U UCAIbHBIM LIUKIIBI pa0OTHI TETIIOBBIX
MatuH?

27. Onpenennre NOHATHE «TEMIIEPATYpa» C TOUKH 3PEHUS MUKPOCTPYKTYpHI BemiecTBa. Kak
9TO ONPEIEIICHUE CBA3aHO C ONIEPALMOHHBIM OIIpENEICHUEM?

28. TlosicHUTE MOHATHE WU30JMPOBAHHOM, 3aMKHYTOM M OTKpbITOM cucteM. Hackonbpko pac-
IPOCTPaHEHbI paBHOBECHbIE cOCTOSIHUA? UTo Takoe «pyHKIus cocTossHUsI»? [IpuBenTe npuMepsl.

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

30. B uem cocrour npunuun Jle Ilarense? Kak oH cBA3aH ¢ IPUHLMIIOM MHHHMAJIbHOTO
IIPOM3BOJICTBA SHTPOIIUU U KaKOBO 3HAUY€HUE ITOMN CBSA3U?

Paznea 3.

1. OxapakTepu3yiitTe pa3BUTHE NpecTaBleHi o cBeTe. Kak 1 keM ObUIo OKa3aHo, YTO CBET
€CTh JIEKTPOMAarHuTHas BoiHa? B KakuXx sIBIIEHUSX MPOSIBIISIFOTCS] BOJTHOBBIE CBOWCTBA CBETA?

2. OxapakTepu3yiTe AMCKPETHOCTh U HENPEPBIBHOCTh MAaTEpUU. B KakMX SBIECHUSAX MPOSB-
JISIOTCSL KOPITYCKYJIIpHBIE CBOMCTBA cBeTa?

3. OnumuTe CIeKTp MEKTPOMArHUTHOTO u3aydeHus. Kak ObUIM OTKpBITHI U U3y4eHbl HHpa-
KpacHO€ U yJIbTpadHOIEeTOBOE U3JIyUYEHUs, PEHTT€HOBCKHE JTyUu?

4. Kak 3akoHb! oTo3((hexra nmokazaaun NpoTUBOPEUHs U KpU3HC Kiaccuueckoil Hayku? Kak
onpenensiercss poron? Kakoe maBieHune co3qaeT U3IydeHHE ¢ IITUHON BOJHBI 0,6 0°°® M, eciu Ha
KQKIBIH KBAJAPAaTHBIA CAHTUMETP MOBEPXHOCTH, MOTHOCTBHIO €T0 MOMVIOMIAOIIEH, TaAaeT 3.10' do-
TOHOB 3a 1 ¢?

5. KakoBo 3HaueHHe OTKpHITHS 21eKkTpoHa? Kakue Momenu cTpoeHus aTOMOB IHOSBHINCH B
Hayasie XX B.? B kakoit crenenu atom noxox Ha ConHeunyro cuctemy? Jlaiite mpencraBienne oo
HHEPreTUUECKUX YPOBHAX U MEpeEXoax.

6. Uto Takoe paBHOBECHOE M3JIy4YEHHE, KaK OHO MOJIEIUPYeTCs, KaKoBbl ero 3akoHbl? Kakue
npoOJIeMbl TEOPUH TEIUIOBOTO M3IYYEHHUs MPHUBEIH K «ylbTpaduoneToBoil katacTpodey, mpeape-
KaromIei KpylieHne «kiaccuiaeckoin» pusnku? Kakoii BbIxo1 ObUT HaleH?

7. Hosicuute cyts runoressl Jlyn ne bpoitna. Kak oHa Oblia sSKCHEpUMEHTAIbHO MOJATBEP-
JKJCHA, KaKoe 3HAaYeHHe Il €CTECTBO3HAHHS HMEET MCIOJIb30BaHHE KOPITYCKYJISPHO-BOIHOBBIX
cBoiicTB BemecTa? UTo y3HaIM 0 )KMBOW MAaTEPUU C MTOMOIIBIO 3JIEKTPOHHOIO MUKPOCKOIA; Ha Ka-
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KUX MPUHLUIAX OH paboTaer?

8. IlosicHUTE CMBICI TUIIOTE3bl O AUCKPETHOM XapaKTepe HCITYCKaHUs W MOTJIOUICHHS CBETA.
Jaiite npencraBiaeHue O MOSABIECHUU BEPOSTHOCTHBIX 3aKOHOB BBIHY)KJIEHHOI'O U CIIOHTAHHOT'O MC-
IyCKaHUs CBETA.

9. Ilosicaute cmbIca noHATUS «(hoTOHY. Kakue siBieHus 1 KakuM 00pa3oM ObUTH 0OBSICHEHBI C
MOMOIIbIO0 KBAaHTOBOU Teopuu cBeTa? Uem Takoe 0ObACHEHHE MPOTUBOPEUUT KIACCUYECKOMY OIH-
caHuto?

10. Kak onpenensitor Temrneparypy 3Be3a? UeM ObUTO I0Ka3aHO MaTEPHAIBHOE €IMHCTBO MU-
pa?

11. Kakue yacTuiibl COCTaBISIOT SIAPO aTOMa, KaKoBbl ero pa3meprl? Kak 3To OblIO ycTaHOB-
JeHo?

12. TlosicHuTe MOHATHE DJIEMEHTAPHOM YaCTHIIbI, KaK KIACCU(PHUIUPYIOTCS 3JIEMEHTapHbIE
YacTULBI U KaK OHU MCCIENYIOTCS. UTO Takoe «aHTUYacTULb»? B ueM coCTOUT runores3a KBapKoB?
Kakue npo0sembl CTOAT B TEOPUH 3JIEMEHTAPHBIX YaCTHUIL?

13. B yem 3akioyaeTcsi €IMHCTBO AUCKPETHOCTU M HEMpepbIBHOCTU? OxapaKkTepusynTe mnpo-
0JieMy MOUCKa «IIEPBUYHBIX OOBEKTOB» M KOHIICTILIHMIO aToMHU3Ma. UTO Takoe «KBa3U4aCTUIBD»?

14. KakoBa crnienn(rka MUKpOMHUpA 110 CPABHEHUIO C M3Y4YEHUEM Mera- U Makpomupa. [Tosic-
HUTE MPUHIUIBI COOTBETCTBUS U TOTIOJHUTEIHLHOCTH.

15. IlosicHuTe NMPUHIMUI HEOINPENEICHHOCTH, MOHATUS NETEPMUHU3MA U MHAETEPMHHHU3MA.
Kak u3mMeHHIuch mpeicTaBlieHUs O Ciy4yailHOM M 3akoHoMepHoM? lloscHute ponp mpubopa B
KBAaHTOBOW MEXaHUKE.

16. Kak pa3BUiIuCh NpeaCTaBlIEHUs O MPUYMHHOCTH B KBaHTOBOM MexaHuke? Ilouemy orpa-
HUYEHHE BO3JCHCTBUS HA MUKPOYPOBHE UMEET CMbICH (PYyHAAMEHTAIbHOTO 3aKOHA IPUPOIbI?

17. Kakumu mapamMeTpaMu OINUCHIBACTCS COCTOSHHME MUKpodacTuipl? Kak mpu sTom ocymie-
CTBJISIETCS CUHTE3 BOJHOBBIX U KOPIYCKYJISIPHBIX CBOMCTB? KakoBO OT/iMuYME€ B ONMMCAHUU COCTOSI-
HUS B KJIACCHUECKOM M KBAaHTOBOM MeXaHUKe?

18. Kakoe ypaBHEHHE ONUCHIBAET ABUKEHUE B MUKPOMUPE U COOTBETCTBYET BTOPOMY 3aKOHY
Hrrotona? Kakol cMBICII UMEIOT BXOISIIME B HETO BEIUUUHEL?

19. Kakue mozenu OnuchIBalOT CTPOSHUE M CBOMCTBA aTOMHBIX sijep? [louemy Tspkenbie ae-
MEHTBI HE PacHaJaroTcsl CaMOMPOU3BONIbHO Ha Jierkue? Kakue peakuuu AeneHUs BO3MOXKHBI U Ka-
KM€ I 3TOTO0 He0OXOIUMBI YCIIOBUS?

20. IlosicHuTe, 4eM omnpeesseTcss yCTOMYMBOCTh aTOMHBIX sijiep. UTo Takoe «IeeKT MacChl»
U KaK MPOUCXOJAT peaKlU B HeApax 3Be31?

21. Kak pa3BuUBaJIUCh IPEICTABICHUS O COCTaBE BellecTB? Kakue OCHOBHBIE 3aKOHBI OIpee-
Js110T cocTaB BemecTB? KakoBo 3HaueHne 3akoHa ABOrajipo?

22. JlaiiTe onpeneneHns NOHIATUIM «MOJIEKYJIa», «XUMUYECKUI dJIEMEHT», «XUMHUYECKOE CO-
eauHeHue». Kak onn popmuposanuce? Kak cBSI3bIBatOTCSI aTOMBI B MOJIEKYJIbI?

23. IlpuBeanTe OTIMYMS TEOPETHUECKOTO YPOBHS MO3HAHUS OT AMIIMPHUYECKOTro (Ha MpuMe-
pax pa3BUTHS Y4€HHS O cocTaBe BeulecTB). Kak TOYHOCTh Hayku CBsi3aHa C HATJSAHOCTBIO MOje-
nen?

24. Yto n3yyaeT XUMHUs, KAKOBbI OCHOBHBIE ATalbl €€ pa3BUTHUs? JaliTe OCHOBHBIE MOHSITHS
CTPYKTYPHOUH XUMHH.

25. Onpenenvre NOHATHE BAJIEHTHOCTH B Pa3BUTUHU. YTO TaKoe «HACHIIIAEMOCTb) CBSI3EH?

26. OnuuuTe BUJBI XMMHUYECKHUX CBS3€H, COEIMHSAIOIMINX aTOMBbl B MOJIEKYJBl U MOJIEKYJIBI
MEXIy COOOM.

27. Kakue (opMbl 3alIMCH COCTaBa BEIIECTB CYIIECTBYIOT U KaK B HUX OTPa)KalOTCsl CBOWCTBA
BEIECTB?

28. C 4uem cBsi3aHO OOMJIME COEAMHEHUH yriepoja ¢ TOUKH 3peHHUs CTpoeHus ero aroma? B
Kakux (hopMax OH BCTpeyaeTcs B Mpupoze?

29. Yto Takoe 30HHas Teopus? Kak oHa 00BsACHSET CylIECTBOBAHUE MPOBOJHUKOB, MOJIYIIPO-
BOJHUKOB U AMAJIEKTPUKOB? UTO Takoe 371eKTPOHHBIN ra3?

30. OOBsicHUTE € MO3ULHMI CTPYKTYpHI BOJBI €€ YHUKAIbHbIE (PU3NUYECKHUE CBONCTBA, BasKHBIC
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JUISL JKUBOU IIPUPOIBI.

31. [losicHuTE, YTO TAKOE «TANAKTHUKA», KAKOBBI ()OpMa M CTPOEHHUE TATAKTHK. | /16 HaXoIuTCs
Conneynas cuctema B Hamiel ["anaktuke?

32. KakoBbI HICTOYHUKH 3HEpruu 3Be37? JlaiiTe npeacraBieHue 00 SBOTIONUH OOBIYHBIX 3BE3/T
Y KpacHBIX TMTAaHTOB M MOSICHUTE IMPOIECCHI, Mpoucxoasdiure B ux Heapax. Kakosa nepcrektua
spostrornu CoiHna?

33. PacckaxuTe, 4T0 Takoe BceneHHasi, KAaKOBBI €€ pa3Mephl, KaKHe OOBEKTHI €€ COCTABIISIOT
Y Kakue Mojesu pa3Butusi Beenennoit Bam n3BecTHBI.

34. Ha3zoBuTe sMnuMpuyecKue MOATBEPKIeHUs paciinpeHus Beenennoil. YTto o3HadaroT mo-
HATHUSL «CTAllMOHAPHOCTH» U «HECTALMOHAPHOCTH» BceneHHoM, kakoBa MpUpoOJa PETUKTOBOTO M3-
JTy4yeHus?

35. Kakue HaOM0A€HHUS TOATBEPAMIH MOJIeib bonbmoro B3psiBa?

36. Kak cBsi3anbl 00111ast TEOPUSI OTHOCUTEIBLHOCTH M MOJIENb paciiupstoielics Beenennoit?

37. llouemy B pe3ysbTaTe MEPBUYHOIO HYKJIEOCHHTE3a HE MOIJIM 00pa30oBaThCsl XUMHUYECKHE
AJIEMEHTHI, CYIIECTBYIOIIME ceituac Bo Beenennoi?

38. KakoBo comepxaHue U 3HaueHUE 3aKOHa Xab0sa? OnuimmTe 3BOMONUI0 BeenenHoi ot
Bosbiioro B3peiBa 10 Havaia nepBUYHOTO HYKJIEOCHUHTE3A.

39. Jlaiite npeacraBiaeHue 00 HHQIAIMOHHON TEOpUHU POXKIeHUs BeeneHHo.

40. OnummTe IPOIECcChHl HBOIIONUN BCeneHHOo# OT ee «IpOoCBEeTIeHHs» 10 00pa30BaHMs Ta-
JIAKTHUK U 3BE3/I.

TecroBble 3a1aHus 10 y4eOHOH IporpaMmme

B nporiecce BBIMOTHEHUS TECTOBBIX 33faHUI y CTYJICHTOB (JOPMUPYIOTCS U OILICHUBAIOTCS TPe-
oyembre ®I'OC BO u OOII no nanpasnenuto 11.03.04 DnekTpoHNKa 1 HAHOAIEKTPOHUKA (TIPODUIIB:
Hanorexnonoruu B anextponuke) komnereniun: OIMK-2, TTK-3.

TecroBble 3aganust COCTOUT U3 6—12 TEOpETUUECKHUX BOIPOCOB 10 TEMAaTUYECKUM Pa3zeiiaM
paboueli mporpaMmbl yueOHOM TUCHUILIMHBL. BO Bcex BOmpocax Ka)Jaoro TecTa Mpeiroiaraercs
BBIOOP OZJHOTO U3 4-X BO3MOXHBIX OTBETOB.

Cucrema OLEHOK BBINOJIHEHNUS KOHTPOJIBHOI'O TECTUPOBAHMUS:

— «OTJIINYHO» — KOJIMYECTBO MPaBUWIIBHBIX OTBETOB OT 85% 110 100%);

— «XOPOII0» — KOJIMYECTBO MPaBUIbHBIX OTBETOB OT 70% 10 84%:;

— «yZOBJIETBOPHUTEIBHO» — KOJIMYECTBO MPAaBUIIBHBIX OTBETOB OT 55% 10 69%.

Huxe npuBoauTcs npuMep KOHTPOJIBLHOTO TECTUPOBAHUS B BUJIE IOJHOIO BapUaHTa OJTHOTO
13 TECTOBBIX 3a/laHUM.

[TosHBII KOMIUIEKT TECTOBBIX 3aJaHMI JJIsl BCEX pa3JieioB paboyeil mporpaMMbl IPUBOIUT-
¢ B @OC mucuuniunsl 51.B.J[B.07.01 «KoHuenmum coBpeMEHHOI0 €CTECTBO3HAHHS.

Tect Ne 3. CoBpeMeHHbIe acTpodu3HIECKHE H KOCMOJIOTHYeCKHe KOHI T

1. Kak Ha3biBaeTcsi yueHHe o BceneHHOHN Kak 1einoM U MerarajgakTHKe Kak 4acTH IIeJI0oro
(nomep):
1. KOcMOTOHUS;
. KOCMOJIOTHS;
. acTpoHoMus?
. Ha yeM OCHOBBIBAIOTCSI BBIBO/IBI KOCMOJIOTHH:
. Ha 3aKOHaX (PU3UKHU;
. Ha TAaHHBIX HaOJIFOIaTeIbHOW aCTPOHOMHHU;
. BEPHO U TO, U Jipyroe?
. B ocHOBaHWM COBpeMEHHOW KOCMOJIOTHH JISKHUT TIPEAINOJIOKEHHE O TOM, YTO 3aKOHBI
IPUPOIbI, YCTAHOBIIEHHBIE HA OCHOBE M3YYEHHUsl BEChbMa OTpaHWYEHHON yactu BcenenHolt (Ha oc-
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HOBE OTBITOB Ha IJIaHETE 3eMJIsl), MOTYT OBITh 3KCTPAIOJIMPOBAHBI HA 3HAYUTEIHHO OONbIINE 00-
JacTH, B KOHEYHOM cueTe — Ha Bclo BeeneHHyro. K kakoMy CTpyKTypHOMY YPOBHIO Hay4yHOI'O 3Ha-
HUSL OTHOCHUTCS 3TO I10JIOKEHUE:

. AMIIUPHUYECKOMY;;

. TEOPETUYECKOMY;

. huocodpcrkomy?

. Kakas teopust TATOTEHUS JIEKUT B OCHOBE COBPEMEHHON KOCMOJIOTHU:

. HBIOTOHOBCKasl TEOPHsI TATOTEHHUS;

. 00111251 TEOpHSI OTHOCUTEIIBHOCTH?

. Kakoii npencrasisin A.DitHiTeliH BeeneHHyo B 1IeoM:

. CTallUOHAPHOW;

. MEHSIIOIIICICS CO BpeMeHeM?

. B nauane 20-X roJjoB COBETCKMII MaTeMaTHK BIEPBbIE PEIIMJI YPaBHEHUS 0OILEH Teopun
OTHOCHUTEJIBHOCTU IIPUMEHHUTENBHO KO Beell BeesleHHOM, He Hakiia/ibIBast yCJIOBUS CTAallMOHAPHOCTH.
Kto Obu1 3TOT MaTeEMAaTHK:

1. A.A.®puaman;

2.I'"A.T'amoB?

7. B 1929 r. amepukanckuii actponom 2.Xa061 omybnukoBan craThio «CBs3b MEXKIY pac-
CTOSIHMEM U JTy4€BOM CKOPOCTHIO BHETAJIAKTUYECKUX TYMaHHOCTEN», B KOTOPOM MPHILEN K BHIBOY:
«Jlanekne rajJakTHKH YXOAST OT HAaC CO CKOPOCTBIO, IPONOPLMOHATILHON yIaJIeHHOCTH OT Hac. Yem
JATbIIIe TAIAKTUKA, TeM OOJbIle €€ CKOPOCTh» (K03()(PUIIMEHT MpOOpIMOHAIBHOCTH MTOTYYHIT Ha-
3BaHUE NOCTOAHHON Xab0:a). DTOT BeIBOA Xa00i1 MOIy4YH HA OCHOBE AIMIIMPHUUECKOTO YCTAHOBIIE-
HUS onpezieNieHHoro gusmueckoro s dexra. Kak HazpBaeTcst 3TOT AP HeKT:

1. KpacHOE CMeLICHHE;

2. peJIMKTOBOE U3I1y4eHue?

8. SIBnsiercs u Haa ["anakTuka EHTPOM, U3 KOTOpOro uiet pacumpenue Beenennoit? (Ja
| Hem)

9. Kto BiepBble BhICKa3all MPEANOI0KEHUE O «ropsiueii» BceneHHOM Ha HauanbHOM cTaguu
ABOJIIOLIMHU:

1. 'amoB;

2. Xa00u;

3. Yuncon?

10. Mopnenp ropsiueii BeenenHoi momy4nia sMnuprueckoe moaTrsepkaeHne B 1965 r. B ot-
KPBITUM aMepuKaHCKuX yueHbIX [leH3naca n Yunacona. Yto 6110 UM 0OHApYKEHO:

1. penuKTOBOE U3ITyYEHUE;

2. KpacHO€ CMELICHMUE;

3. mynbcap?

11. B ocHOBe COBpeMEHHON KOCMOJIOTHH JIeXkKAaT MPEACTaBICHUsI 00 OJHOPOAHOCTH U H30-
TponHOoCcTH Bceenennoil: Bo BeeneHHON HeT Kakux-au0o0 BbIIEJICHHBIX TOYEK M HANpaBlIEHUH, T.€.
BCE TOUYKHU U HaNpaBJICHUs paBHONpPaBHbI. Kak Ha3zpIBaeTCs 9TO yTBEPKACHHE:

1. KOCMOJIOTHYECKH OCTYJIAT;

2. IPUHIIMII SKBUBAJIEHTHOCTH;

3. IPUHIUIT JOTIOJTHUTEIHHOCTH?

12. Kakas monens BceneHHON COOTBETCTBYET TEOPHHM OJHOPOTHON M30TpomHON Bceenen-

DN = O — BN W —

HOM:

1. oTkpbITas;

2. 3aMKHYyTas;

3. ¥ OTKpBITas, U 3aMKHYTas?

13. B Mojiensix 0 JHOPOTHOM M30TPOITHON BeeeHHOH BBIIEIAETCS ee 0c000e HadallbHOE CO-
crosHue. Kak oHO Ha3bIBaeTCs:

1. cCUHTYNISIPHOCTB;

2. yepHas ApIpa;
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3. mynscap?

14. Tlo 3HaveHuto MOCTOSTHHOM Xa00:1a onpeaensoT Bo3pacT Beenennoii. Kakos oH:

1. 1-2 mupn. ner;

2. 10-20 mupa. ner;

3. 100200 mupa. ner?

15. CymiectBoBasiu 1 BO BceneHHO# BONMM3M CHHTYJIIPHOCTH MOJIEKYJbl U atombl? (Ja /
Hem)

16. I1o3BosisieT 1 COBpeMEHHasi KOCMOJIOTHS ONUCaTh U3MEHEHHE (PU3NUEeCKUX MapaMeTpoB
Bcenennoii B iporiecce ee pactupenus? (Ja | Hem)

17. MoxHo 11, HaOMI0Aass KOCMUYECKOE 3JIEKTPOMAarHUTHOE W3ITy4YeHHE, U3ydyaTh JIOXY,
npemecTByonnyto pekomounanuu? (Ja | Hem)

18. beuto 11 B mepByIO CEKYHIy MOCIe Havyaa pacmmpenus Beenennoii npeoOiaganue yac-
tun Hax antudactutamu? (Ja | Hem)

19. Ciycts HECKOJBKO CEKYHJI IOCie Havana pacipenus BeenenHoii Havanack smoxa, Ko-
r/1a 00pa3oBaIKCh sApa ACUTEpus, Teus, TUTus U oepriuins. Kak B COBpeMEHHON KOCMOJIOTHUH Ha-
3BIBAETCS 3Ta I0XA:

1. HyKJI€OCUHTE3A;

2. pekoMOUHaIHH?

20. B mociieqaue AeCATUIICTHS Pa3BUTHE KOCMOJIOTHH U (DU3HKH DJIEMEHTAPHBIX YaCTHII T10-
3BOJIMJIO TEOPETHUYECKH PACCMOTPETh CaMyI0 HadallbHYI0 CBEPXIUIOTHYIO CTaIUI0 PaCIIUPEHHS
Bcenennol, koTopas 3aBepLINIACh YK€ K MOMEHTY t OKOJI0 10 ¢. Kak naspamu 9Ty CTaJIUI0 pac-
mpenus BeenenHoi:

1. napnsMOHHAS;

2. peKOMOUHAIINH;

3. HyKJIeOCUHTE3a?

21. Kaxk 0b1J10 pacmpeieNieHo BEIIECTBO BO BeeneHHo# nocie 51moxu peKoMOuHAINH:

1. HepaBHOMEPHO (CYIIECTBOBAIM MAaCCUBHBIE TEJIA);

2. IOYTH paBHOMEPHO?

22. Kax Ha3bpIBaeTCsl HApACTaHUE BO3SMYIIECHUH (MaJbIX OTKIOHEHUH OT CPETHETO 3HAUCHHUS)
IUIOTHOCTU M CKOPOCTH BEILECTBA B MEPBOHAYAIBHO OJIHOPOAHOM Cpejie MOJ ACCTBUEM I'paBUTa-
ITUOHHBIX CHIT:

1. rpaBUTAIMOHHAS HEYCTONYUBOCTH;

2. TpaBUTAMOHHAS KOH ICH AT ?

23. Kak Ha3bIiBaeTcs mnporecc GopMUPOBAHUS KOCMUYECKUX TE U3 pa3psHKEHHOHN ra30BOU U
ra30BO-TIBUIEBOM Cpebl TIOJT ACHCTBHEM I'PABUTAIMOHHBIX CHJI:

1. rpaBUTaIMOHHAS KOHJCHCAIINS,

2. rpaBUTALlMOHHBIN KoJLIanc?

24. Kak Ha3bIBaeTCs YUCHHE O MPOUCXOKIECHIUU U PA3BUTUU KOCMUYECKHX TENl U UX CUCTEM:

1. kocMoTOHUS;

2. KOCMOJIOTHSI;

3. actpodusuka?

25. UTto HaXOaHUTCS MEXY 3BE3/IaMu:

1. mycToe mpocTpaHcTBO;

2. BemecTBo?

26. Kakoit XUMHUYeCKUI 3JIEMEHT ITPeo0IIaiacT B MEK3BE3HOM Ta3e:

1. renmii;

2. BOIOPOJT;

3. KUCIOpO;

4. yraepogn;

5. azo1?

27. Kakast MoJiekyJia mpeo0iaiaeT cpeid MOJIEKYJT MEeXK3BE3THOW CPeIbl:
1. Boopo;
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2. BOJA;

3. ammuax?

28. I'ne pacnonaratotcs TJIaBHbIE 09ard (OpMUPOBAHUS 3BE3]I:

1. B o6s1akax aTOMapHOI'0 BOJOPO/Ia;

2. B MOJICKYJISIPHBIX O0s1akax?

29. Kak Ha3bIBaeTCs B 3BE€3/IHOM KOCMOTOHHMHM IUIOTHBIM ()parMEeHT MOJIEKYJIIPHOIO 00J1aKa,
B KOTOPOM €Ill¢ He IOCTUTHYTHI TEMIIEpaTypbl, HEOOXOAUMBIE JJIsi Hauaia TePMOSIIEPHBIX PEAKIINH,
T.€. IpeBpalleHus o0IaKa B 3Be31Y:

1. mporo3Be3na;

2. HEeUTpOHHAA 3BE€3/1a;

3. 6enblit KapauK?

30. CKOoJBKO B CPEHEM 3BE3]1 POKIACTCS €XKEroJHO B ['anakTuke:

1. oxomno 10;

2. okomo 100?

31. locTyrieH U nNpssMOMY HaOJIIOACHHUIO Tipotiece pokacHus 38e3abl? (Ja | Hem)

32. Moryt 11 acTpOHOMBI HaOIIOAATh JKH3Hb OJHOH 3Be3Ibl OT Hauyana jo kouua? (Ja /
Hem)

33. dusnyeckre 3aKOHOMEPHOCTH, CBS3bIBAIOIIME HAOJIIOJaeMble XapaKTEPUCTHKHU 3BE3/,
OTpakaroTCsl Ha Juarpamme LBeT—cBeTUMOCTh (auarpamme ['epuimpynra—Pecceinna), Ha KOTOpoi
3Be3/1bl 00pa3yIoT OTAEIbHbIE IPYNNHUPOBKHU. Kak OHM Ha3bIBaIOTCS:

1. mocaemoBaTeALHOCTH,

2. psiabi?

34. Ha kakoli mociie10BaTeIbHOCTH IUarpaMMbl [IBET-CBETUMOCTD JIF00ast 3Be3/1a mpolyer
OO0JIBIIYIO YaCTh CBOEH JKU3HU:

1. mocnen0BaTeIbHOCTH CBEPXTUTAHTOB;

2. rIaBHOM MOCIIE0BATEIbHOCTH;

3. mocnea0BaTeNbHOCTH CYOKapIuKoB?

35. YeM ompenesnseTcst KOHEL| 3BOJIFOLUY 3BE3/bl:

1. ee pazmepowm;

2. ee maccou?

36. Uto siBIIsIeTCSI KOHEUHBIM TAIlOM SBOJIIOLIMY 3BE3/IbI CPEIHEN M MaJloil MacChl (MEHBIIIE
3—4 macc ComnHna):

1. Genbliil KapuK;

2. HEUTpOHHas 3Be371a;

3. uepHas npIpa?

37. Kak Ha3bpIBaeTcs 3B€3/1a, POXK/IEHUE KOTOPON COIPOBOKAAETCS BCIIBIIIIKOM CBEPXHOBOM:

1. HeWTpOHHAas 3BE3/1a;

2. 6emnblil KapivK;

3. yepHas npIpa?

38. Uto oOpasyeTcs B mpoliecce 3Be3/1HOM 3BOMIOIMHU, €CIIM Macca 3Be3/bl OYAEeT HACTOIbKO
BEJIMKA, 4TO JJa’ke 00pa3oBaHNe HEHTPOHHOM 3BE3/IbI HE OCTAHOBUT I'PAaBUTAIIMOHHOTO KOJLIATICA:

1. mynecap;

2. yepHas apipa?

39. Kak Ha3piBaeTcs Hama ["anakTuka — 3Be3/iHasi CUCTeMa, B KOTOpyto norpyskeHa ConHed-
Hasl CHCTeMa:

1. Mneunsiii [1yTs;

2. MeTaranakTuka;

3. TymanHocts AHApPOMEHI?

40. OkpectHoctr ComnHIa — 3TO 00beM ["aakTHKH, B KOTOPOM JOCTYITHBIMH COBPEMEHHOMN
ACTPOHOMMHU CPEJICTBAMHM MOXXHO HAOJIOAATh M M3ydaTh 3Be3/bl pa3HbIX THUNOB. Kak mokassiBaer
IIPaKTHKa, 3TO «IIap», KOTOPBIA CONEPKUT OKoJo 1,5 TeIicau 3Be3a. KakoB paguyc «mapa», npen-
CTaBIsOLIET0 co0oi okpecTHOCTH CONHIA!

19



1. 1 mk (1 mapcek = 3,263 CBETOBBIX r0J1a);

2. 20 1K;

3. 100 nk?

41. CxonbKo 3Be3/] U3y4€HO B 00beMe, KOTOPBIN Ha3bIBa€TCS HEMOCPEICTBEHHBIMU OKPECT-
HocTsimu ConHua:

1. okomno 100;

2. okomo 1000?

42. Kakas 3Be3/1a ceiiuac cyuraercs oikarmen cocenkoii CoiHma:

1. AnbTaup;

2. ITpokcuma;

3. [Ipormon?

43. Hamu npeaxu o0bEAUHUIN BCE 3BE3/IbI B TPYIIIIBI — CO3BE3MS. SIBISIOTCS M CO3BE3AUS
(U3HMYECKUMU TPYIITUPOBKAMU 3BE3]1, CBSI3aHHBIX MEXKIY co0oii oomumu cBoiictBamu? (Ja | Hem)

44. Kak Ha3bIBAIOTCS TPYIIIbI 3B€3/], CBSI3aHHBIX OOIIUM MPOUCXOXKICHUEM, ITOJTOKEHHEM B
MIPOCTPAHCTBE U JIBIKCHUEM:

1. co3Be3gus;

2. CKOTUICHHS 3B€311?

45. Habmonenust B XIX Beke MO3BOJWIM YCTAHOBUTD, YTO 3BE3[IHBIC CKOIUICHHS pa3eis-
I0TCSI Ha!

1. mapoBbie CKOIUICHHUS;

2. paccessHHbIE CKOILJICHUSI.
Bo BTopoii monoBuHe XX Beka K 3TUM KJIaccaM 3BE3/IHbIX IPYIIHPOBOK T00ABUIICS €Ille OJIUH:

3. accoluanuu 3Be3/I.

Yacth U3 3BE3AHBIX IPYNIUPOBOK MpUHAICKUT Hamiei [Manaktuke. Kakue rpynnupoBku
3BE3J1 IIPEJACTABISIOT CO00it cTapeiiiime 00beKThI Hatlel [anaktuku? (Beeoume nomep)

46. Kakyto ¢hopmy umeer Haina ["anakruka:

1. chepsr;

2. MJIOCKOTO JHCKA;

3. ABOSIKOBBIITYKJION JIMH3BI?

47. Kak Ha3bIBaeTcsl yacTh BceneHHON, TOCTyMHAsE COBPEMEHHBIM aCTPOHOMUYECKUM METO-
JIaM MCCIIeJOBAaHMWI:

1. Meraranakruka;

2. Mneunsiii [1yTs?

48. Kak Ha3bIBalOTCS JBE OMMKalIe K HaM TadaKTUKHU:

1. MarennaHoBbI o0OJ1aka;

2. IlenTaBp A;

3. Ksunrer Credana?

49. 'anakTUKU TOIpa3AeNstoTCs Ha:

1. smunTHyecKue;

2. criupalbHBIE,

3. HeTIpaBUIbHBIEC.

K kaxomy Tuny npuHauiexxuT Hama ['amaktuka?

50. Kak Ha3pIBaeTCs rpyIia rajJakTHK, BKIFOYAIOIas HAITY:

1. MecTtHast rpynmna;

2. Muteunsiii [1yTs;

3. MaremianoBsl o6naka?

51. Kakue cuctemsl Bo BeceneHHOM ABISAIOTCS CAaMBIMU KPYITHBIMU M3 YCTONYHBBIX:

1. CKOTUIEHHSI TATAKTHK;

2. IETTOYKH CKOTUICHHI TaJIaKTHK;

3. «cTeHKn»?

52. Ecth KOCMHUYECKHE OOBEKTHI, OT KOTOPHIX HEBO3MOXKHO MPHUHATH H3JTydeHue. Mx Hamu-
YHe yJaeTcsl yCTaHOBUTH TOJIBKO M0 UX TPAaBUTAIMOHHOMY BO3/CHCTBHIO Ha coceneil. Kak Hazamu
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HEBUMMOE BEILIECTBO, MPOSBIIsIONIEE ce0s 10 B3aMMOJAEHCTBUIO ¢ BUIAUMBIM IIOCPEICTBOM CHJI TS-
TOTEHUS:

1. ckppITas Macca;

2. abCOIFOTHO YepHOE TeJ0?

53. B ocHOBe COBpeMEHHOW KOCMOTOHUU — THIIOTe3a 0 MpoucxoxaeHun CollHIa U IJIaHeT,
BbickazaHHas enie B X VIII Bexe AByMs KpynmHBIMH YueHBIMH U Punocodamu. KTo 3TH yueHsle:

1. bakon u Jlekapr;

2. Kanr u Jlamutac?

54. Micnonp3yroTcs 1M B yYEHUU O NPOUCX0k1eHUU CONHEYHOW CUCTEMBI IaHHbIE O JPYTUX
3Be3nax? (Ja | Hem)

55. Kak B KOCMOTOHMM Ha3bIBAIOT I'a30IbUIEBYI0 TYMAaHHOCTb, B KOTOPOM BO3HMKJIM IUIaHE-
ThI, X CITYTHUKH, MEJIKHUE TBEPJbIE TEa:

1. mporomianeTHOE 0011aKo;

2. IU1aHeTe3uMalb?

56. B 40-x ronax akagemuk O.O.ILIMUAT BBIIBUHYJ CTABIIYIO OOUIETIPUHSATON rUIIOTE3Y 00
o0Opa3oBaHuM 3eMJIU U IPYTUX IUIAHET U3 XOJIOJHBIX TBEPAbIX JOIJIaHEeTHhIX Tel. Kak Ha3bIBaroTCs
9TH TeJa:

1. nnanere3umaiy;

2. actepouipi?

57. Kakos Bo3pact CosmHila:

1. okono 1 mupn. ner;

2. oko0J10 5 mipa. jet?

Tembl pedepaToB 1o yueOHOI nmporpamme

B npouiecce moaroroBku u HamucaHus pedepara y CTyACHTOB (GOPMUPYIOTCS U OLIEHUBAIOTCS
tpedyembie ®I'OC BO u OOII no nampasnenuto 11.03.04 DnekTpoHrKa U HAaHOIJIEKTPOHUKA (IIPO-
¢bunb: Hanotexnomnoruu B anektponuke) komnerenuu: OITK-2, TTK-3.

Huxe npuBoasitcs npumepsl TeM pedepaToB 11 paboueii NporpaMmabl.

[TonHbIil KOMIUIEKT TeM pedepaToB I BCeX pa3fesioB padoyeil mporpaMMbl IPUBOJIUTCS B
®OC gucuumnunsl b1.B.J1B.07.01 «KoHuenmum coBpeMeHHOT0 €CTECTBO3HAHNUS.

1. Hayka u Hay4yHOE NO3HaHUE

OO61ue Moieny pa3BUTHS HAYKH U HayYHbIE PEBOJIIOLINU.

ITpobremMa MHOXKECTBEHHOCTH pa3yMHbBIX MUPOB U runotessl o HI1O.
AcTposnorusi, pro u contra: Hayka Win JoKeHayka?

MogenupoBaHue (B TOM YHCIie MaTeMaTHYeCKOe) KaK METOJl HAy4HOTO MTO3HAHMUS.
QdanbcudunrpyeMocts 3HaHui 1o [lonmnepy kak KpuTepuil HAyYHOCTH.
B3anMocBsI3p HOBBIX HAYYHBIX MTApaJUTM U HAyYHBIX PEBOJIOLUI.
[Tpunumne! Bepuduxanyu u paabcUPUKaUU B HAYKE.

[Tpupona matemaTrueckoit uctunsl (1o I'egento, Tapckomy).
Matemaru3anus Kak IpUHIINI €AUHCTBA (PU3NUECKON pealbHOCTH.
[Tudaropuiickas 1mkosia rapMOHUH, MEPBI U YUCTIA.

Kocmonorus [Itonemes n «Anbmarecty.

OcHOBHBIE 1IETTH U TPOOJIEMBI ATTXUMUH.

EcTtecTBeHHOHay4YHbIE aCIIEKThI MTAPAaHOPMAJIbHBIX SIBJICHUI.
CHcTeMHO-NCTOPUYECKUI METO/ B HAYYHOM KapTUHE MUDA.

[Ipo6nema koHUENTYaTbHOW YHU(PUKAIIUU €CTECTBEHHBIX HAaYK.

2. ®du3znka 1 KOCMOJIOTHS
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CTpyKTypHblE YPOBHM OpraHM3allid MaTepuu: MHUKpoMup U Mmeramup. IIpoctpancTBO 1M
BpeMs B COBPEMEHHOM HayYHON KapTHUHE MUpa.

CumMeTpust B IpUpPOJE.

Meramup: coBpeMeHHbIe acTpohU3NUECKHUe U KOCMOJIOTHYEeCKHE KOHIEIIH.

«ToHkas noxacrpoiika» BeeneHHoM U aHTPOIHBINA IPUHIIHIIL.

Konnenmus «00abp1110r0 B3phIBay. JTanbl KOCMUYECKON IBOJIOLIUU.

[ToHATHS TPOCTPAHCTBA-BPEMEHU B CIEHUAIBLHOW M OOLIEH TEOpHH OTHOCU-TEIBHOCTH).
CBolicTBa MPOCTPAHCTBA U BPEMEHHU.

Arnopun 3eHOHa U TPOOIEMBI IBUKECHHUS U IPOCTPAHCTBA.

[TonsiTHE 0 BpeMEHU B UCTOPUHU YEIOBEUECKOW LIMBUIIM3ALIUU.

PerpocniekTrBa npeacTaBieHuil 0 GU3NIECKOM MIPOCTPAHCTBE U BPEMEHH.

DeHOMEH BPEMEHU U YEPHBIE JIBIPHI.

YepHble IBIPBI M MOJIEH «OOJIBIIOTO B3PHIBAY.

EcrecTBeHHOHayuHbIe B31JIs1161 HAa MUp JleoHapao na Bunum.

Konuenmus knaccuyeckoro BpeMenu Hprorona.

Bo3HHMKHOBEHHE U CTAHOBIIEHHUE JIAIJIACOBCKOTO JIETEPMUHU3MA (IPUUUHHO-CIICCTBEHHBIX
cBsA3eH (PU3NUECKUX SBICHUM).

Bropoe Hauano tepMoAMHAMUKH U TerioBas cMepTh Beenennoitl no Kiaysuycy.

[Tpobnema s¢upa B €CTECTBOSHAHUU B HCTOPHUUECKON PETPOCIICKTHBE.

I'eomeTpus Pumana u ¢puznyeckoe mpocTpaHCTBO.

Konuenuuu ornocurensHoctu Jlapmopa, Jlopenua u [lyankape.

Konuenuuu Bpemenu beprcona, Konra, Cniencepa u Maxa.

BoO3HUKHOBEHNE U CTAHOBJIEHHUE 3aKOHA COXPAHEHUSI SHEPTUU.

3HaueHne COOTHOIICHUS HeomnpeaeneHHoctel ['eiizendepra s pa3BUTHS HAYKH.

CucremHblif MeTo1 M TalMIIa 371eMEHTOB MeHierneeBa.

CraHoOBII€HUE U PAa3BUTHE UEH 00bETUHEHHS MPUPOIHBIX B3aUMOICHCTBUH.

Tsarorenue u reoMeTpusi HICKPUBIEHHOTO IIPOCTPAHCTBA-BPEMEHH 110 DUHIITENHY.

[IpoGnema CKpBITHIX pa3MEPHOCTEN MPOCTPAHCTBA, BPEMEHHU M B3aUMOICHCTBUH.

BeposiTHOCTHBIN AETEPMUHU3M U CTATUCTUYECKHE 3aKOHOMEPHOCTH B MUKPOMUDE.

CumMMeTpun B IPUPOJE U 3aKOHBI coxpaHeHus (mo Herep).

[IpuHnmn nononxHuTensHOCTH bopa M HaydHask paMOHAIBHOCTb.

KpynHomaciitabHast ctpykrypa Beenennoit (MeraraiakTuki).

I'unote3bl 06 06pazoBanuu BeeneHHON B UICTOPUUYECKOM peTPOCIIEKTUBE.

CnaOplii M CUIIBHBIN aHTPOIHBIE TPUHIUIIBI.

CBepXCHJIbHBIN BapUaHT aHTPOITHOTO MPUHIIUIIA.

IlepBble TpU MUHYTBI TIOCIIE «OOJBIIOTO B3PHIBAY.

@®pakTainbl, TeOMETPUS U PA3MEPHOCTH MPOCTPAHCTB.

ITpobnema BpeMeHHU 1 3BOJIFOLIMOHHBIE TEOPUU B €CTECTBO3HAHUU.

Bcenennast, yenoBek u GyHAaMEHTAIbHBIE B3aUMOJICHCTBUS.

@paxTalibl U AUHAMUYECKUH Xa0C B MAKPOPHU3UUECKUX CUCTEMAX.

[Ipo6nema HeOOpPaTUMOCTH BPEMEHHU KaK OTPa’KEHUE €CTECTBEHHOM peallbHOCTH.

®pakTalbHOCTh MPOCTPAHCTBA 10 MaHAeTb0pOTY U GU3NUECKUN MUP.

CoBpeMeHHbIe TUIIOTE3bI U YUEHHUS 0 TIOpsJIKe (KocMoce) U Oecriopsiike (xaoce).

Monenu TuCKpeTHOro MPOCTPAHCTBA U BPEMEHH.

['eonmornueckas crpena BpeMeHHU (Ha IpUMEPE TIIAaHEThHI 3eMJIs ).

Knaccudukanus 38e3/1 1 UX 3BOJIOLMS, TOKOJICHHUS 3BE3/I.

CoBpeMeHnHbie Moien BO3HUKHOBEeHUS ConHeuHoi# cuctembl (XX n XXI Beka).

[TpuHIIMT OTHOCUTEIBHOCTH K CPEACTBaM HAOIIOIEHUS U HEKJIaCCHUecKas HayKa.

[IpencraBiaenust ApUCTOTENS O TUIMAX JBHXKEHUS M BPEMEHHU U UX OTPaK€HHE B COBPEMEH-
HOM €CTECTBO3HAHUH.

Mopeny 1 KOHCTPYKLIUY BPEMEHH B €CTECTBO3HAHUU.

OT aHTHYHOTO BakyyMa (ITyCTOTHI) O COBPEMEHHOTO (PU3NYECKOT0 BaKyyMa.
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OT aHTHYHBIX aTOMOB JleMOKpHTa K KBapKaM MUKPOMUDA.
JIBa Thna BpeMeHu APUCTOTENS U UX MECTO B COBPEMEHHOM HAYKE.
Kocmonornueckas 3BOJIONMS MAaTEPUH U €€ CTPYKTYPHBIE YPOBHHU.

Texymmii 1 pyOeKHBIH KOHTPOJIb OCYIIECTBISIOTCS MO KOHTPOJBHBIM BOIPOCAM IO H3Y-
YaeMOM JUCIUIUIMHE, [10 UTOI'aM BBINOJIHEHUS MHIMBUAYaIbHBIX IPAKTHUECKUX 3aJlaHUi, B popme
TECTOBBIX 3a/IaHUI WM B BUE MTOJTOTOBICHHOTO pedepara.

4.2. ®oH/ OLIEHOYHBIX CPE/ICTB /IS POBeIeHNs MMPOMEKYTOUHOM aTTeCTAMH

4.2.1. Bonipochl, BBIHOCHMbIE HAa 3a4eT MO JucuuiinHe «KoHuenuuu coBpeMeHHOIo
€CTeCTBO3HAHUM» /IJIsl HanpaBJjeHusi noaAroropku: 11.03.04 DiiekTpoHMKA U HAHOIJIEKTPOHHU-
Ka

B nponecce moAaroToBku M crauu 3ad4eT (OPMUPYIOTCS U OLEHUBAIOTCS BCE TpeOyemble
®I'OC BO u OOII ans manpasienust 11.03.04 DnexTpornka u HaHOIIEKTpoHUKA (TTpodmiib: Hano-
TEXHOJIOTUH B AnnekTponuke) komnereniuu: OITK-2, ITK-3.

1. Jloruka 1 METOIOJIOTHsI HAYYHOT'O TIO3HAHMSL.

2. O61muMe MOJIEIH pa3BUTHSI HAYKU M HAYYHbBIE PEBOJIIOIIUH.

3. OcoOGeHHOCTH COBPEMEHHOM €CTECTBEHHOHAayYHOU KapTUHBI MUpPa (IPUHIUIIBI CHCTEMHO-
CTH, TJI00QJIEHOTO HBOJIIOIMOHU3MA, CAMOOPTaHU3ALINN ).

4. CTpyKTypHBIE YPOBHHU OPraHU3aLUNA MAaTEPUN: MUKPO-, MAKpO- U METaMup.

5. MakpoMup: KOHIENIUH KJIACCUYECKOIO €CTECTBO3HAHMS. [IpMHIIMIIBI OTHOCUTENBHOCTH U
CUMMETpUU. 3aKOHBI cOXpaHeHMs. bin3Kko- U JanbHONENHCTBHE.

6. Mukpomup: KOHIEHINN coBpeMeHHOU (u3uku. KBanroBas koHuenmus. [I[puHIUIBI He-
OIPEIEIEHHOCTH U AONOJHUTEIBHOCTH.

7. BeposITHOCTHBIN XapakTep MUKporpoiieccoB. CTaTucTuyeckue 3akoHbl. KopmyckynspHo-
BOJIHOBOH JlyaJIM3M B COBPEMEHHOM (pU3UKE.

8. ®dyHgaMeHTaIbHbIE B3aUMOJCHCTBYS U 3JIEMEHTAPHBIC YACTUIIBI.

9. Meramup: coBpeMeHHbIe acTPOPU3NIECKHE U KOCMOJIOTMUECKUE KOHIEMIIHH.

10. CoBpeMeHHBIE KOCMOJIOTHYECKHE MOiesin BeeneHHOIM.

11. Konnenuus «007b110T0 B3pbIBa» U pacHmpstolieics BeeneHHoH.

12. CtpoeHue u 3BOJIIOIMS 3BE3/] M TAJTAKTUK. ITAIbl KOCMUYECKOM DBOJIOIIIH.

13. IIpocTpaHCTBO M BpeMs B COBPEMEHHOM HAay4YHOI KapTUHE MUPA.

14. TloHATHS IPOCTpaHCTBAa-BPEMEHHU B CIIELMATBHON U 00IIEeH TEOPUU OTHOCUTEIBHOCTH.

15. CBoiicTBa MpOCTPaHCTBA-BPEMEHHU U 3aKOHBI COXPaHEHMS.

16. KoHreniust CHCTEMHOTO METOa UCCIIETOBAHUS.

17. TloHATHS CIIO)KHON CUCTEMBbI, OOpaTHON CBSA3H, CIIy4allHOTO U I€1eco00pa3HOro moBe-
JICHUSL.

18. KubepHeTHka Kak HayKa O CIOXKHBIX CUCTEMaX.

19. Konuenuus 1eTepMUHU3MA U CTATUCTUYECKUE 3aKOHBI.

20. Knaccuuecknii 1 BEpOSTHOCTHBIN IETEPMUHU3M.

21. Konnenuust HeoOpaTUMOCTH ¥ TEPMOIMHAMHUKA.

22. Tlopsnok u 6ecriopsaokK, Guykryaruu. [[puHImn Bo3pacTaHus SHTPOIUH.

23. OTKpbITHIE CUCTEMBI U HEOOpaTUMBI€e Ipoliecchl. HepaBHOBECHBIE CHCTEMBI.

24. KoHnenuusi caMOOpraHu3alyy B HayKe.

25. Camoopranmsanys B JUCCUMIATUBHBIX CTPYKTypax.

26. CaMmoopranu3anys Kak ICTOYHHK M OCHOBA BOJIIOLIMM CUCTEM.

27. DuTponus 1 UHGOpMaIHus.

28. TlepcriekTuBBI I1100ATBHOTO HH(OPMAIIMOHHOTO MTOAX0/a K JIEHCTBUTEIBHOCTH.

29. IlocTpoeHue coBpeMeHHBIX HHPOPMAIIMOHHBIX TEXHOIOTHH.
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30. OcoOeHHOCTH OMOIOTUYECKOT0 YPOBHS OpraHU3aI[i MaTepUH.

31. YpoBHM OpraHu3aliiy KUBBIX CUCTEM U SBOJIONNS POPM KU3HHU.

32. Camoopranuzanys B KUBOM MaTEpUH.

33. IIpuHIUIT YHUBEPCATIBLHOTO SBOJIIOIMOHU3MA.

34. Konnenuuu 6uocheps! 1 HOOCHEPHI.

35. Cucrema: npupoaa-ouochepa-uenonek. ['eorpaduyecknii 1eTepMUHU3M. U TeXHOChEpA.

36. Ilepexon ot 6uocheps! kK Hoochepe.

37. B3auMOCBsI3b KOCMOCA U KUBOM TTPUPO/IBI.

38. YenoBek Kak NpeaMET €CTECTBEHHO-HAY4YHOTO [IO3HAHHUS.

39. [IpoGnema anTponoreHesa. buonorudeckoe u couuagbHOE B OHTOTE€HE3€ M HCTOpUYE-
CKOM pa3BUTHH YEJIOBEKA.

40. ConmanpHO-3TUYECKUE MPOOIEMbI TEHHON MH)KEHEPHUH YeJIOBEKa.

41. EcrecTBEHHO-HAay4HbIE aCIIEKThI 3KOJIOTUU.

42. IlpoTuBopeunst B cucTeMe: npupoa-ouochepa-yenonex.

43. CuHepreTHYecKuil MoAXo 1 K KOIBOJIIOLUH YEJIOBEKa, 0OIIECTBA U IPUPOJIBI.

44. buocdepa u mpeAOTBpaIEHNE YKOJIOTHIECKON KaTacTpOdBhI.

OueHOYHBIE CPECTBA Ul MHBAIUAOB U JIML C OTPaHNYCHHBIMU BO3MOKHOCTSIMH 3/10POBBSI
BBIOMPAIOTCS C YUETOM MX MHAWBUAYAIBHBIX MICUXO(QU3NIECKUX OCOOCHHOCTEH.

— 1Ipy He0OXOAMMOCTH MHBAIUAAM M JIMIAM C OTPAaHHYCHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI
NPEOCTABIISIETCS JOTIOJHUTEFHOE BpEeMS IJIs IIOATOTOBKM OTBETA Ha SK3aMEHE;

— TIPH IPOBE/ICHUH MPOLIEAYPHI OLICHUBAHUS PE3yJIbTaTOB 00yYCHUSI MHBAJIHU/IOB U JIUI] C OT-
PAHUYCHHBIMU BO3MOXHOCTAMH 3J0POBbA MPCAYCMATPUBACTCA HCIIOJIB30BAHUC TCXHHUYCCKUX
CPE/CTB, HEOOXOMMBIX UM B CBSI3U C X MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IpU HEOOXOAMUMOCTH JUIsl 00YYAIOIIUXCS C OTPAHUYECHHBIMU BO3MOXHOCTSIMH 37I0POBbS U
WHBAJIHM/IOB MIPOLIEAYpPa OLECHUBAHUS PE3YJILTATOB OOYUEHHS MO JUCIUIIIMHE MOXKET IPOBOAUTHCS B
HECKOJIBKO JTAIoB.

[Tporeaypa olieHNBaHKS PE3yAbTAaTOB O0YYEHHSI HHBAJIHUIOB U JIUI] C OTPAHMYCHHBIMH BO3MOXK-
HOCTSIMH 37I0POBBSI TI0 JTUCHUIDIMHE (MOIYII0) HpEeIyCMaTpUBAaeT MpEeNoCTaBiIeHHEe HH(POPMAIUU B
(dopmax, aanTHPOBAHHBIX K OTPAHUYCHUSIM HX 3/I0POBbS U BOCHPHATHS HH(POPMAIIUK:

JU71st T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyLIEeHUsIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JList L ¢ HapyIeHNs MM OITOPHO-BUIaTEIbHOTO almnapara:

— B I1e4aTHoOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN NepeYeHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHI€HTa 00Yy-
YAFOIIUXCS.

5. IlepeyeHb OCHOBHOMH W JONOJIHUTEIbHON Y4eOHOIl JMTepaTypbl, HeOOXOAUMOI A5
OCBOECHUS TMCUHMILUINHBI (MOYJIs1)

5.1. OcHoBHas1 JIUTEpaTypa:

1. Ny6numena T.5. KoHueniuu cOBpeMEHHOTO €CTECTBO3HAHUS: YUEOHUK ISl CTYJIEHTOB
BYy30B. — M.: Akaagemus, 2009.

2. Haiigein B.M. KoHueniuu coBpeMEHHOTO €CTECTBO3HAHMSI: YUSOHUK ISl CTYJEHTOB BY-
30B. — M.: Anbda-M, 2009.

3. Bansuckuii C.1. KoHnenimm coBpeMeHHOTO €CTECTBO3ZHAHUS: YYEOHHUK U MPAKTUKYM ISt
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akagemudeckoro OakamaBpuata / C.M. Bansuckuii. — M.: U3natensctBo FOpaiit, 2018. — 367 c. —
(Cepusi: bakanasp. Akagemudeckuii kypc). — ['pud YMO BO. — Pesxxum nocryna:

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

4, T'openoB A.A. KoHuenuuu COBpEMEHHOTO €CTECTBO3HAHMS: ydeOHOe MmocoOue i aKa-
nemudeckoro Oakamaspuara / A.A. I'openos. — 4-e uzn. — M.: U3znatensctBo FOpaiir, 2015. — 355 c.
— (Cepust: bakanasp. Axkagemudeckuii Kypc). — 'pup YMO BO. — Pexxum mocrymna:

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

5. Kanke B.A. Konnenmuu coBpeMEHHOTO €CTECTBO3HAHUA: YUCOHHK JJISl aKaJeMHUECKOTO
OakamaBpuata / B.A. Kanke, JI.B. JIlykammna. — M.: U3natensctBo FOpaiir, 2017. — 338 ¢. — (Ce-
pust: bakanaBp. Akagemuueckuii kypc). — ['pud YMO BO. — Pesxxum nocryna:

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

6. KoHmenmuu cCOBpeMEHHOT'0 €CTeCTBO3HAHMS: yuyeOHUK s OakamaBpoB / B.H. JlaBpu-
HeHKo [u ap.]; mox pen. B.H. JlaBpunenko. — 5-¢ u3z., nepepad. u non. — M.: M3naTenscTBO
FOpaiir, 2017. — 462 c. — (Cepusi: bakanasp. [Ipukmannoit kypc). — Pexum gocryna:

www.biblio-online .ru/book/OFE89F40-CCAC-4D54-893E-9CB83CAT77 C3A

JUis OCBOEHHMS JUCHUIUIMHBI MHBAJIUJAMHU U JMIAMH C OTPAaHUYEHHBIMH BO3MOXHOCTSMU
3JI0POBbsI UMEIOTCS M3/1aHUS B 2JIEKTPOHHOM BUJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX cucTeMax «JlaHby»
u «tOpaiiT».

5.2. JlonoiHUTEILHASI JIMTEPaTypa:

1. babaeBa M.A. Konnenuuu coBpeMeHHOT0 ectecTBo3HaHus. [Ipaktukym: YueOHoe moco-
Oue [DnekTpoHHBIN pecypc]: yued. mocodue — DnekTpoH. AaH. — Cankr-IlerepOypr: Jlans, 2017. —
296 c. — Pexxum nocryma:

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

2. T'opbauer B.B. Konuemnmmu COBpEMEHHOTO €CTECTBO3HAHHUA. VHTEpHET-TECTHPOBAHUE
0a30BBIX 3HAHUU [DJeKTpoHHBIA pecypc]: yueb. mocobue / B.B. I'opbaues, H.I1. Kanamnukos,
H.M. KoxeBHukoB. — OnektpoH. aaH. — Cankr-IlerepOypr: Jlansb, 2010. — 208 c. — Pexum nocry-
na:

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

3. I'yceiixanoB M.K. Konnenuuu coBpeMeHHOrol ecTecTBO3HaHMS: YIEOHUK U MPAKTUKYM
TSt akageMudeckoro OakanaBpuara / M.K. I'ycelixanoB. — 8-¢ u3j., nepepad. u mom. — M.: Uzna-
tenbcTBO FOpaidt, 2018. — 442 c. — (Cepus: bakanaBp. Akagemuueckuii kypce). — 'pud YMO BO. —
Pexxum noctyna:

www.biblio-online. ru/book /A6CDAO77-CAAD-4C9E-9428-7A8FD4052E6A

4. Ny6numesa T.5. KoHuenuuu coBpeMEHHOIO €CTECTBO3HAHUSA: MPAKTUKYM: ydeOHOe Io-
cobue ans ctyaeHtoB By30B / T.4. Jlyonumena, A.Jl. PoxxkoBckuit. — M.: Akagemus, 2009. 15y

5. Kanke B.A. KoHuenuuu coBpeMEHHOTO €CTECTBO3HAHUS: YUEOHHUK JJIsl CTY/IEHTOB BY30B.
— M.: Jloroc, 2002; 2003.

6. Kapnenkos C.X. KoHuenuuu coBpeMEHHOIO €CTECTBO3HAHUSA: YUEOHUK Uil CTYIAEHTOB
BY30B. — M.: Bricmias mkona, 2002. (M.: KHOPVYC, 2009.)

7. KoHuenuuu cOBpeMEHHOTO €CTECTBO3HAHMS: YUEOHUK Ul aKaJeMUYecKoro OakanaBpua-
ta / C.A. Jle6enes [u np.]; mox obmr. pen. C.A. Jlebenesa. — 4-e u3zn., uctp. u gom. — M.: 3garens-
ctBo [Opaiit, 2018. — 374 c. — (Cepus: bakamaBp. Axagemuueckuii kypc). — ['pud YMO BO. — Pe-
XKHUM JIOCTyHa:

www.biblio-online.ru/book/7457F88E-8264-4COF-AFD1-C74BOE52A92A

8. Pozen B.B. Konnenuuu coBpeMeHHOTo ecrecTBo3HaHusA. KommneHanym [DIeKTpOHHBII
pecypc]: yaeb. mocodue — DnektpoH. aaH. — Cankr-IletepOypr: Jlans, 2010. — 480 c. — Pexxum moc-
Tyma:

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

9. Crapony6neB B.A. KoHnenuuu coBpeMEHHOTO €CTECTBO3HAHUS: YIEOHUK ISl aKaJIeMH-
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yeckoro OakanaBpuara / B.A. Ctapony6nes. — 2-e u3a. — M.: U3narensctBo FOpaiit, 2018. — 332 c.
— (Cepust: YauBepcuretsl Poccun). — I'pud YMO BO. — Pexxum noctyma:
www.biblio-online.ru/book/DD8A614B-9C81-4321-9376-62D6B15072BC

5.3. llepuoauyeckue U31aHusA:

ABTOMETpUS

BecTHuk cBs3u

KBaHTOBas 31€KTpOHMKA

Orntrueckuit xypHai

Pagnorexnuka

PannorexHuka u 3IeKTpOHHUKA

NuxenepHas pusuka

Cetu 1 cUCTEMBI CBS3U

TexHonoruu u cpencTaa cBsizu

Tpynbl MH-Ta MHXK. 11O 3IEKTPOH. U panuodnexkrponuke (TUNUOP)
doToHuKa

DOTOH-3KCIIPECC

DNEeKTPOMarHUTHBIE BOJIHBI U 3JIEKTPOHHBIE CUCTEMBI
CBoanblii pedepaTuBHbIN KypHAT «CBSI3b)»

PX «Paguorexuuka»

PXKX «OnexTponuka

PXK «®uzuka»

Kypnan rexanueckord GU3NKU

3apyOexHasi paAOd’JIEKTPOHHUKA
TenexkoMmMyHUKaUK

6. Ilepeuenns pecypcoB MHGOPMAIHOHHO-TEJIEKOMMYHHKANIMOHHON ceTu «UHTepHeTY,
HEe00XOAUMBIX VIS OCBOCHHSI JUCHUILIMHBI (MOXYJISA)

1. Dnextponnas 6ubmnorexa FOPAWIT: www.biblio-online.ru

2. DnekTpoHHO-OnbOIHoTeyHas cuctema JIAHD: https://e.lanbook.com

3. Undopmanmonnas cucrema «EquHoe OKHO 0cTyma K 00pa3oBaTeIbHBIM PECYypCaM»:
http://window.edu.ru/window

4. bubnuoreka 3JeKTPOHHbBIX y4EOHUKOB:

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

5. AHHOTHPOBAHHBIN TeMaTH4YEeCKUN KaTasor IHTepHET pecypcoB 1o GpHU3UKe:
http://www.college.ru/

6. denepanbHblii 00pa30BaTENbHBIA TOPTAT:
http://www.edu.ru/db/portal/sites/res_page.htm

7. KaTanor Hay4HBIX peCypcoB:

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

8. bonbIas HayyHas 6uOIMOTEKA:

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

9. EcrecTBeHHO-Hay4YHBIN 00pa3oBaTeIbHbIN MOpTA:
http://www.en.edu.ru/catalogue/

10. YuebHo-06pa3oBarenbHas pu3nKo-MaTeMaTndeckas o6ubiamnoreka caitta EQWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Texuuueckas OubnuorTexa:

http://techlibrary.ru/
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7. MeToau4eckne yKazaHus il 00y4aOIIUXCS 10 OCBOCHUIO TUCHUIIIMHBI (MOTYJIS)

Jlexius sBAsieTCst OMHON U3 POPM M3YUICHHS TEOPETUIECKOr0 MaTepuaia Mo JUCHuILUiiHe. B
X0/JIe JIEKLIIMOHHOTO Kypca MPOBOJUTCS U3JI0KEHHUE COBPEMEHHBIX HayUHBIX MOJXOA0B U Teopuil. B
TETpaau I KOHCIEKTUPOBAHUS JICKIIUH HEOOXOAMMO UMETH TOJIs, TJE MO XOay KOHCIEKTHPOBa-
HUS JIeJaroTcsl He0OX0IMMble TTOMETKU. 3aIlCH JIOJDKHBI ObITh U30UpaTeIbHBIMU, TIOJTHOCTBIO Clie-
JIyeT 3alMChIBAaTh TOJILKO OTNpe/esieHus. B KOHCTIEKTe MPUMEHSIOT COKPAILIEHHE CJIOB, YTO YCKOPSIET
3anuch. Bonpockl, BO3HUKAOIIKE B XO/€ JIEKIIMHU, PEKOMEH/IyeTCs 3alliChIBaTh Ha MOJSIX U MOCIe
OKOHYAHUS JIGKIIMA OOPATUTHCA 3a pa3bsICHEHUEM K mpernoaaBarento. HeodxoamMo akTUBHO pado-
TaTh C KOHCIIEKTOM JICKI[MH: TOCIe OKOHYAHUS JIEKIUU PEKOMEHIYETCsl MepeunTaTh CBOM 3aIUCH,
BHECTHU IOMPABKH U JIOTOTHEHUS.

OnHUM U3 OCHOBHBIX BUJIOB JIEATEIBHOCTH CTYJEHTA SBISETCS caMOCTOosITeNbHas paboTa, KO-
TOpasi BKJIFOYAET B ce0s1 M3yUCHHE JICKIIMOHHOTO MaTepHralia, yueOHHUKOB U y4eOHBIX TTOCOOHIA, IMO/I-
TOTOBKH K BBIMIOJIHEHUIO JTAOOPATOPHBIX PadOT U OPOPMIICHUIO TEXHUYECKUX OTUYETOB MO HUM, a
TaK)Xe MOATOTOBKHU K MPAKTHUYECKUM 3aHATUSAM U3YYCHHEM KPAaTKOM TEOpUHU B 3aJaUHUKAX U perie-
HUU JIOMAIIIHUX 33JaHUH.

ConpoBOX/IEHHE CAMOCTOSTEILHON PabOThl CTYIEHTOB MOKET OBITh OPTaHU30BAHO B Clie-
OyIOIuX GpopMmax:

— COCTaBJICHHEM WHIMBUIYAIbHBIX TUTAHOB CAMOCTOSITEIILHOW PabOThI KaXI0r0 U3 CTYJICH-
TOB C YKa3aHHEM TEMbI U BUJIOB 3aHATHI, (DOPM U CPOKOB IIPECTABICHUS PE3YIbTATOB;

— MPOBEJCHUEM KOHCYJIbTallUi (MHAUBUAYATbHBIX WIH TPYIIOBBIX), B TOM YHCIIE C IPUMeE-
HEHUEM JIMCTAaHIIMOHHOM cpelibl 00yUYeHUsI.

Kputepuii oneHkn 3p¢GEKTUBHOCTH CaMOCTOSITEIILHON PabOTHI CTYACHTOB (OPMUPYETCS B
X0JIe MMPOMEKYTOUHOTO KOHTPOJISl MPOLIeCcCa BHIMOJHEHUS 3a/laHUil U OCYILIECTBIISIETCS Ha OCHOBE
Pa3JIMYHBIX CIIOCOOOB B3aMMOJICUCTBUS B OTKPBITON MH(POPMAIIMOHHOM Cpelie U OTpa)kaeTcs B MPo-
necce GopMUpPOBaHUS TaK HA3BIBAEMOT'O «AJIEKTPOHHOTO MOPTQEs CTyASHTa.

B cooTBeTcTBUM € 3TUM TIPHU MPOBEIECHUU OMEPATUBHOTO KOHTPOJS MOTYT MCIOJIB30BATHCS
KOHTPOJIbHBIE BOMPOCHI K COOTBETCTBYIOIINM pa3jiejaM OCHOBHOW muciuruivHbl «KoHuemnuu co-
BPEMEHHOT'O €CTECTBO3HAHUS.

KoHTposb ocyiiecTBiasieTcsi IOCPEICTBOM TECTHPOBAHUS CTY/IEHTOB MO OKOHYAHUU HU3Yy4Ye-
HUS TeM YIeOHOW TUCITUTUIMHBI U BBITIOJTHEHHS MTMCbMEHHBIX KOHTPOJIBHBIX PadoT.

CompoBoK/IeHHE CaMOCTOSTENHHON pabOThl CTYIEHTOB TAaK)KE OPraHU30BaHO B CIIAYIOIINX
dbopmax:

— BBINIOJIHEHHUE CEMECTPOBOM KOHTPOIHHON PabOTHI MO MHAMBHUAYAILHBIM BapUaHTaM;

— YCBOGHHUE, JOTOJTHEHUE U BHUKAHWE B pa30MpaeMble pa3/ielibl TUCIUILIMHBI MPU TTOMOIIN
3HaHUH, MOJYyYaEMbIX 0 CPEACTBAM H3YUYEHUs PEKOMEHIAYEMOMW JIMTEPaTypbl U OCYILECTBISIEMOE
yTeM HanmucaHus pedepaTuBHBIX padoT;

— KOHCYJbTAIlUM, OPTaHU30BaHHBIC AJIs PAa3bsICHEHHS MPOOJIEMHBIX MOMEHTOB MPH CaMO-
CTOSITEJIbHOM M3YyYEHUU TE€X WJIM UHBIX aCTIEKTOB Pa3/esiOB yCBaWBaeMoW MH(POpPMAIUU B TUCIUTI-
JIMHE.

K cpenctBam obecnieueHus: OCBOCHUS JUCIUTUTHHBI «KOHIIETIIMY COBPEMEHHOTO €CTECTBO-
3HAHUS TAKXKE OTHOCUTCS DJIEKTPOHHBIA BapHaHT y4eOHOTO MOCOOMsI MO JaHHOM AMCUUILIMHE,
BKJIIOYAIOIIUH B ce0s:

— JIGKIIMOHHBINA KypC TUCIUILTNHBI « KOHIETIINI COBPEMEHHOTO €CTECTBO3HAHUSY;

— KOHTPOJIbHBIE BOTIPOCHI TI0 KOKIOMY pa3zieny Y4eOHOM TUCIUTIINHEI;

— CIIHMCOK 33/1a4 10 KaxXJA0My pa3aeny y4eOHO! TUCIUTUIUHEI.

K cpencrtBam obecniedeHus: OCBOCHUS JUCIUTUTHHBI «KOHIIETIIMY COBPEMEHHOTO €CTECTBO-
3HaHUS» TaKXKE€ OTHOCATCS DIEKTPOHHBIE BapUAHTHl JIOMOJHUTENBHBIX Yy4YeOHBIX, HAy4YHO-
MOMYJISIPHBIX U HAYIHBIX M3IaHUN 10 JAHHOW TUCITUILIAHE.

Pexomenpayercs ciemyrommii rpaduk U KaJeHIAPHBINA TJIaH CaMOCTOATEILHON paOOThI CTY-
JEHTOB 10 yueOHbIM HenensM (10 nenens):
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Tunosble 3aJaHUS JISI CAMOCTOSITEJIbLHOM Pa00ThI CTYIEHTOB

Kon- dopma nipea- e
Tema wim 3a1anue TeKymel padoTs BO CTaBJICHUS BRIIOI
TEMBbI HEHUS
4acoB pe3yIbTaTOB

(menenn)
1 Jloruka 1 METOJ0JIOIMSI HAYYHOTO ITIO3HAHUS 11,8 | YcrHbIii OTBET. 2
TexcToBbIi
JIOKYMEHT.
Pedepar.
2 CtpykTypHble YpOBHM opranuzanuu matepuu: | 15 | YcTHbiil oTBeT. 2
MHKpPO-, MaKpO- U MEraMup TekcToBbIf
JIOKYMEHT.
Pedepar.
3 [IpoctpancTBO U BpeMsi B COBpeMeHHOM HayuHol | 15 | YcrTHbIM OoTBeT. 2
KapTUHE MHpa TexkcToBbIit
JIOKYMEHT.
Pedepar.
4 | EcrecTBeHHOHay4YHble  KOHLENUUU  pa3BuTus | 15 | YcTHBIM OTBET. 2
MIPOLIECCOB B MPUPOJE TexcToBbIit
JIOKYMEHT.
Pedepar.
5 OcoOeHHOCTH OHMOJNOTMYECKOTO YpPOBHsI opraHu- | 15 | YCTHBIN OTBeT. 2
3alUy MaTepuun TexcToBbIit
JIOKYMEHT.
Pedepar.
Hroro: 71,8 10

B OCBOCHMUM MUCHHMIUIMHBI WHBATHAAMH W JIMLIAMUA C OTPAHUYCHHBIMH BO3MOXKHOCTSMH
30POBbSl  OOJIBIIIOE 3HAYCHUE HMMECT WHAMBUAYyalbHas ydeOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJTHUTEITbHOE Pa3bsCHEHHE Y4eOHOro MaTepuara.

WunuBuyanbHble KOHCYJIBTAIMU TI0 TIpeaMeTy (B ToM uucie depe3 email, SKype uim viber)
SIBJISIFOTCS. B&KHBIM (DAKTOPOM, CIIOCOOCTBYIOLIMM MHANBHIYATH3alUH O0OYyUYCHHUS U YCTAaHOBICHUIO
BOCITUTATEIFHOTO KOHTAKTa MEKIY MPEroaBaTeseM W O0YYaroIMMCs WHBAIUIOM WIIH JIHIIOM C
OTPaHUYCHHBIMH BO3MOYKHOCTSIMHU 3/I0POBBSL.

8. [lepeyenb UHGPOPMAITHOHHBIX TEXHOJIOTHIi, HCIIOJIb3YeMBbIX NMPHU OCYIIECTBIECHHH
00pa30BaTeILHOIO MPoOUEcca MO0 AMCHUILIHHE (MOTYJII0)

8.1. IlepeueHb HHGOPMALMOHHBIX TEXHOJIOT Ui

WNudopmanronHbie 00pa3oBaTebHbIe TEXHOJOTUH BO3ZHUKAIOT MPU MCIIOJIb30BAaHUH CPEJICTB
WH()OPMAITMOHHO-BBIYUCITUTENBHOU TeXHUKH. OOpa3oBaTeNbHYIO Cpedy, B KOTOPOM OCYIIECTBIIS-
I0TCS1 00pa3oBaTesbHbIe HH()OPMAIIMOHHBIE TEXHOJIIOTUH, ONPEAETAI0T paboTaouue ¢ Heil KoMIo-
HEHTBI:

— TeXHUYecKast (BU UCIIOIb3yEMBIX KOMITBIOTEPHOW TEXHUKU U CPEJCTB CBSA3H);

— MPOrpaMMHO-TEXHUYECKas (MPOrpaMMHBIE CPEJCTBA MOAJEPKKH pealnu3yeMoil TEXHOJIO-
UM 00yUYeHHUs);

— OpraHM3alMOHHO-METOoANYeCKass (MHCTPYKLUUU y4YalluMcsl U IpernoaaBaTessiM, OpraHus3a-
Ul y4eOHOro mpoliecca).

[Ton o6pazoBaTenbHBIMU TEXHOJIOTHSIMU B BBICIIEH IIKOJIE TOHUMAETCS CUCTEMa HAYUHBIX U
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WH)KEHEPHBIX 3HAaHUH, a TaKKe METOJIOB U CPEJICTB, KOTOPbIE MCIIOIB3YIOTCS IS CO3AaHus, cOopa,
nepeaayur, XpaHeHus 1 00padoTku nHQPOpMaIUK B MPEAMETHON 00J1acTH BBICIIEH MIKOJbI. DopMHu-
pyeTcs npsMasi 3aBUCUMOCTb MEXAY 3((EeKTUBHOCTHIO BBIIOJHEHUS YY€OHBIX MIPOTPaMM H CTerie-
HBIO UHTETPAIMU B HUX COOTBETCTBYIOLIUX UH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA.

NudopmannonHas odpazoBaTelibHas cpejia MpeIcTaBiIseT co0oil nHHOPMAIMOHHYIO CUCTE-
My, OOBbEIMHSIONIYIO TOCPECTBOM CETEBBIX TEXHOJIOTHIA, IPOrpaMMHbBIE U TEXHUYECKHE CPEJICTBA,
OpraHu3alMOHHOE, METOIMYECKOE U MaTeMaTH4ecKoe obecreveHune, npeHa3HaueHHoe sl TIOBbI-
nieHust 3QGEeKTUBHOCTU U TOCTYITHOCTH 00pa30BaTeIbHOTO Mpoliecca MOATOTOBKU CIEIUAINCTOB.

XapakTepHOl 4epToil 00pa30BaTENbHON Cpelbl SBISIETCS BO3MOKHOCTh CTYJCHTOB U TIpe-
nojiaBareseil oopamarbes K CTPYKTYPUPOBAaHHBIM y4e€OHO-METOIMYECKUM MarepuanamM, oOydaro-
MM MYJIbTUMEIUHHBIM KOMIUIEKCaM BCETO YHHUBEPCUTETA B JH0O0E BpeMsl U B JII000I TOUKe mpo-
ctpanctBa. [lomMrmo goctymHOCTH yuyeOHOro mMarepuana, HEOOXOAMMO O0ecredyuTh 00ydaeMoMy
BO3MOYKHOCTB CBSI3M C IPEIOJIaBaTeNieM, MOJyYeHHe KOHCYIbTAIlMN B OH-JIAH uin odd-naitH pe-
JKUMaX, a TakkK€ BO3MOXKHOCTh MOJIyYEHUS! WHIAUBUAYAIbHON «HABUTallMW» B OCBOCHHM TOTO WM
uHoro npeamera. CTyIeHThl OyayT CTPEMHUTbCS K THOKOMY PEXHUMY OOYy4eHUs, MOAYJIbHBIM IPO-
rpaMMaM ¢ MHOTOYHUCIIEHHBIMH MOCTYIJICHUSIMU M OTYUCICHUSIMH, KOTOPbIE IMO3BOJISAT HAKATUINBATh
3a4€THBIE €IUHUIIBI, CBOOOJHO MEPEBOAUTHCA U3 OJHOTO By3a B JIPYTOM C y4yeTOM MpEeAbIIyLIEro
OTIbITa, 3HAHUH U HAaBBIKOB. [lo-TIpeskHEMY BasKHOM /711 CTYACHTOB OCTaHETCSI BO3MOXKHOCTH JINYHO-
ro pa3BUTHS U NPOPECCHOHATBLHOTO POCTA; MPOTPAMMBI TTOIYYEHHUS! CTETICHH U KOPOTKUE KYPCHI,
BO3MOXXHO, OyIyT MOJIB30BaThCA OJUHAKOBBIM CIPOCOM; PE3KO BO3PACTET MOTPEOHOCTH B MPO-
rpamMmax npoQecCHOHATBHOTO 00YYEHUS U ACTTUPAHTCKUX MPOTrpaMMaXx.

WNudopmaninoHHbie TEXHOJIOTMH MOTYT OBITh MCIIONB30BaHbl IPU OOYYEHHUH CTYACHTOB He-
CKOJIbKUMU criocobamu. B camom npocToM ciydae peanbHbli y4eOHbIN IPOLECC UJIET IO OOBIYHBIM
TEXHOJIOTHSAM, a UH(OPMAIIMOHHBIE TEXHOJIOTHH MPUMEHSIOTCS JIUIIb Ui MPOMEKYTOYHOTO KOH-
TPOJIA 3HAHUH CTYIEHTOB B BHJE TECTHPOBAHUA. JTOT MOJXOJ] K OpraHM3aluu 00pa30BaTEIbHOTO
mpolecca MpeICTaBIsIeTCsl OUYeHb MEePCIEKTUBHBIM BBUY TOTO, YTO MPHU €r0 JOCTATOYHO ITUPOKOM
MCIIOJIb30BAaHUU YHUBEPCUTET MOXKET MOJIYUUTh CEPbE3HYIO0 SKOHOMUIO CPECTB M3-3a O0siee HU3KOU
CTOUMOCTH MPOBEJICHUS CETEBOTO0 KOMITBIOTEPHOTO TECTUPOBAHUS IO CPABHEHHIO C ayIUTOPHBIM.

[Ipumenenue oOpa3oBaTeIbHBIX MH()OPMAIIMOHHBIX PECYpCOB B KAayeCTBE JOMOJIHEHUS K
TPaIULIMOHHOMY y4eOHOMY Ipolieccy UMeeT OO0JIbIIoe 3HAYCHUE B TEX CIIydYasx, KOrJa Ha KadyecT-
BEHHOE YCBOEHHME 00beMa yueOHOro Marepuana, npegycMorpenHoro I'OC, He XBaTaeT ayIUTOPHBIX
3aHATUI 1o yyeOHOMY Iu1any. Kpome Toro, Takast (hoopma opraHu3anuu yueOHOTO Ipolecca O4eHb
Ba)KHA MTPU HEOJIMHAKOBOW HAYaJIbHOM MOJTOTOBKE O0YyUArOIINXCS.

Crnenyer 0COOEHHO MOAYEPKHYTh, UTO MPU TAKOM IOAXOJE KpailHe Ba)KHO 00eCHeuuTh WH-
TEHCUBHBIM KOHTPOJIb CTENEHU YCBOEHHS Marepuana. Kak mpaBuio, Mo Kaxiaol Teme MpeaycMoT-
peHo 0oJibIIoe 10 00beMy KOHTPOJIBHOE 3a/1aHNe WM KOHTPOJIbHOE TECTUPOBAHUE.

Takum 00pa3om, HAKOIJICHHBIH OIBIT MPUMEHEHUS! WH()OPMAIIMOHHBIX M JAMCTAHIIMOHHBIX
TEXHOJIOTUI B y4eOHOM ITpOIecCce B pa3IMYHbIX BapHAHTAX MO3BOJIIET TOBOPUTH 00 OMpeeIeHHbIX
pEeUMYIIeCTBaX MOJO0OHBIX (hOpM OpraHU3alK y4eOHOTro Mpoliecca:

— CTaHOBMTCS BO3MOXHOHM MPUHIMIIMAIBHO HOBasi OpraHU3alys CaMOCTOATENbHON paboThl
CTYJICHTOB;

— BO3pacTaeT MHTEHCUBHOCTh y4eOHOT0 Mpolecca;

— Y CTYZIEHTOB HOSBIISETCS JJOMOJHUTEIbHAS. MOTUBAIUS K I03HABATEIILHOMN 1A TEILHOCTH;

— JIOCTYIHOCTb y4eOHBIX MaTE€pUaIOB B JIF000€ BpEeMS;

— BO3MOYKHOCTh CAMOKOHTPOJISI CTENIEHU YCBOEHHS MaTepuasa Mo Kak/10il TeMe HeorpaHu-
YEHHOE KOJINYECTBO Pas.

8.2. IlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 o0ecrevyeHust

1. Onepanunonnas cucrema MS Windows (© Microsoft Corporation).
2. Uurerpuposannoe opucHoe npuinoxenne MS Office (© Microsoft Corporation).
3. [IporpamMmmHOe oOecriedeHre Jisi OPraHU3alluK YIIPaBJIIeMOro U 0e301MacHOro J0CTyMa B
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WNurtepHer.

No noroBopa

Hepequb JIMOCH3WMOHHOI'O ITPOTrpaMMHOI'O obecnieueHus

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

[Tonnucka Ha 2017-2018 y4eOHbIi ro1 HAa IpOorpaMMHOE 00ec-
NIeYEHUE B PaMKax MPorpaMMbl KOMITaHUU Microsoft
“Enrollment for Education Solutions” 111 KOMIOBIOTEPOB U
cepBepoB Ky0aHCKOTO TOCYJapCTBEHHOTO YHHBEPCUTETA H €TI0
¢bumanos:

4. IIporpammHoOe obecniedeHue g 6e30macHor padoThl Ha KOMITbIOTEepe — (haiiIoBbIA aHTH-
BUPYC, IOYTOBBII aHTUBUPYC, BEO-aHTUBUPYC U CETEBOM SKpaH.

Ne moroBopa

[lepeueHp NTMIIEH3MOHHOrO IPOrPpaMMHOI0 00eCIEYEHHUS

Kontpakt Ne69-AD®D/223-D3
or 11.09.2017

KoMmieKT aHTUBUPYCHOTO NMPOTPaMMHOT0 odectiedeHus (po-
JUICHHUE IIPaB M0JIb30BAHMS):

AHTHBHpYCHAs 3aIuTa (PU3HMUECKUX padOYNX CTaHIUH U cep-
BEpOB:

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

AHTHBHpYCHAS 3all[UTa BUPTyaIbHbIX cepBepoB: Kaspersky Se-
curity uis BUpTyallbHBIX cpej, Server Russian Edition. 25-49
VirtualServer 1 year Educational Renewal License

3amuTa MoYTOBOIO cepepa ot crnama: Kaspersky Anti-Spam
g Linux Russian Edition. 5000+ MailBox 1 year Educational
Renewal License

AHTHBHpYCHAs 3alMTa BUPTYyaIbHbIX pabounx cranuumii (VDI):
Kaspersky Security qis Buptyansabix cpen, Desktop Russian
Edition. 150-249 VirtualWorkstation 1 year Educational Re-
newal License

5. Cucrema kommnbrorepHoid mateMatukui MATHCAD ¢ HeoOXoauMbpIMU MTaKeTaMU pacIiy-
penuii (© Parametric Technology Corporation).
6. Cucrema komnetorepHoit Mmatematuku MATLAB + SIMULINK ¢ HeoOXonuMbIMH Ty1-

6okcamu (© The MathWorks).

Ne noroBopa

Hepequb JIMOECH3UOHHOI'O TPOTPAMMHOT'O obecreueHust

KonTpakt Nel115-OAD®/2013
ot 05.08.2013

[Ipoanenue nporpaMMHOM MOAEPKKH U TPUOOPETEHUE MPaB
M10JIb30BaHMs IPUKJIAIHBIM IPOTPAMMHBIM 00€CIeYeHHEM

MathWorks MATLAB

PTC MATHCAD University Classroom Perpetual — Floating
Maintenance Gold

KonTpakt Nel127-AD®/2014 ot
29.07.2014

[IpenocraBienue 6ecCpoYHBIX MPAB MMOJIB30BAHUS TPOrPAMM-
HBIM 00€ecTiedeHrnEeM, BO3MOKHOCTh 3arpy3KH JIUIIEH3HOHHOTO
IpOrpaMMHOro obecrnieueHus yepe3 HTepHer:

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. Ilepeuenb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

1. Dnexrponnas 6ubanorexa FOPAWT:

www.biblio-online.ru

2. DnekTpoHHO-0nbmoTeunas cucrema JIAHb:

https://e.lanbook.com

3. DnextponHas 6ubnnoreunas cuctema eLIBRARY .RU:
http://www.elibrary.ru

4. UndopmannonHas cucreMa «EqmHoe okHO JocTymna K 00pa30BaTeIbHbIM Pecypcam»:
http://window.edu.ru/window

5. PyOpukon — kpynHelmmii sHnukIoneandeckuit pecypc Murepuera:
http://www.rubricon.com/

6. AHHOTHPOBaHHBIN TeMaTu4eckuil kaTanor HTepHeT pecypcoB Mo (U3HKE:
http://www.college.ru/

7. Karanor Hay4HBIX PECypcoOB:
http://wwwe.scintific.narod.ru/literature.htm

8. bonbias nayynas Oubnuoreka:

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

9. EcrecTBeHHO-Hay4YHbIN 00pa3oBaTeIbHbIN MOpTAa:
http://www.en.edu.ru/catalogue/

10. Texuunueckas OMOIMOTEKA:

http://techlibrary.ru/

11. ®usnueckast DHIMKIONEINA

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

12. Akanemuk — CrnoBapu ¥ SHIUKIIONEINU HA AKaJeMHKE!
http://dic.academic.ru/dic.nsf/enc_physics/

13. OnextponHas 6ubimoreka CI'Y:

http://library.squ.ru/

14. bubnuoreka EctecrBennsix Hayk PAH:

http://www.benran.ru/

15. DnexTponHas 6ubimoreka «Hayka U TeXHUKa»:

http://n-t.ru/

9. MarepuajbHO-TeXHMYECKasi 0a3a, HeoOXoAuMasi JJIA OCYleCTBJIeHHsI o0pa3oBa-
TeJbHOI0 NMpoLecca Mo AUCHHUILINHE (MOLYJII0)

VYcnemHas peanusanys NpenojaBaHus JUCHUILIINHBI « KOHIenum coBpeMEHHOr0 €CTECTBO-
3HAHUS» NpEIoaaraeT Haluuue MUHUMAJIbHO HEOOXOMMOr0 JUIsl peaiu3alii MarucTepcKon mpo-
rpaMMBbl IIEpeUHsl MaTepHaIbHO-TEXHUUECKOT0 00eCIeueHHS:

— JIEKIIMOHHBIE ayauTopuu (00OpyIOBaHHBIE BUICONMPOEKIIMOHHBIM 00OPYAOBAaHHUEM IS
Npe3eHTalHH, CpeICTBaMH 3BYKOBOCIIPOM3BEICHHS, IKPAaHOM, 1 UMEIOIINE BBIX0/] B IHTEpHET);

31


http://www.biblio-online.ru/
https://e.lanbook.com/
http://www.elibrary.ru/
http://window.edu.ru/window
http://www.rubricon.com/
http://www.college.ru/
http://www.scintific.narod.ru/literature.htm
http://www.sci-lib.com/
http://www.en.edu.ru/catalogue/
http://techlibrary.ru/
http://www.femto.com.ua/articles/
http://dic.academic.ru/dic.nsf/enc_physics/150/Атомная_физика/
http://library.sgu.ru/
http://www.benran.ru/
http://n-t.ru/

— KOMIIBIOTEPHBIE KJIACCHI [T IIPOBEICHUS MTPAKTUYECKUX U JIA0OPATOPHBIX 3aHSATHUI;

— JUCIUIEMHBIN KJ1acCc C MEePCOHAJbHBIMU KOMIIBIOTEPAMH ISl MIPOBENEHUS MPAKTHUECKUX
TPYIIIOBBIX 3aHATUM;

— IpOrpaMMbl OHJIAMHOBOTO KOHTPOJIA 3HAHUNA CTYAEHTOB (B TOM 4YHCIE MPOrpaMMHOE
o0ecrieyeHne JUCTAaHIIMOHHOTO 00y4eHus);

— HaJu4ue HEeoOXOAMMOro JHUIEH3MOHHOIO MPOTrpaMMHOI0 obecrieueHus: (OomnepanuoHHas
cuctema MS Windows; unTerpupoBannoe oducHoe npuioxenue MS Office; cucrema KomMmbio-
tepHoii MaremaTuku MATHCAD ¢ naketaMu pacuidpeHHil; CUCTEMa KOMIIBIOTEPHON MaTEeMaTUKH
MATLAB + SIMULINK ¢ HEOOX0AMMBIMU TYJI00KCAMH ).

[Ipyu ucnonp30BaHUU IMEKTPOHHBIX U3JAaHUI BY3 TOJKEH 00€CNeYnTh KaKIoro o0yyarore-
rocsi BO BpEMsl CaMOCTOSTEIIbHOM MOATOTOBKM pabouuM MECTOM B KOMITBIOTEPHOM KJIacCe C BBIXO-
oM B UHTepHET B COOTBETCTBUU C 0O0HEMOM H3y4aeMbIX JUCLIUILINH.

Ne Bux pabor MaTtepualbHO-TEeXHUYECKOE 00eCTIeYeHIE TUCIIUILTHHBI
/i p (MOTyJIs1) M OCHAIIEHHOCTH
1 Jlekuuonusble 3aHaTUsA | JICKIMOHHAs ayIUTOpHs, OCHAILEHHAs IIPE3CHTAlMOHHON

TEXHUKOU (MPOEKTOpP, IKpaH, KOMIBIOTEP/HOYTOYK) U COOT-
BETCTBYIOIIMM IporpammHbeiM obecnieuenueM (I10), a taxxe
JOCTAaTOYHBIM KOJIMYECTBOM IMOCAIOYHBIX MECT:

Ne 205¢ (mpoekrop SANYO PLC-SW20A).

2 [IpakTuueckue AyauTopusi, OCHallleHHasi TPeMsI MEJIOBBIMU MU MapKEePHBIMU
3aHIATHA JOCKaMH, TIPE3CHTAMOHHON TEXHUKOH (TPOEKTOp, 3KpaH,
KOMITBIOTEP/HOYTOYK) U COOTBETCTBYIOIIMM IMPOTPAMMHBIM
obecrieuenuem (I10), a Takke JOCTATOYHBIM KOJIUYECTBOM
MOCaJ0YHBIX MECT:

Ne 205¢ (mpoexkrop SANYO PLC-SW20A).

3 JlabopaTopHbIe JlabGopaTopus, YKOMILIEKTOBaHHAs CIIELUATU3UPOBAHHON Me-
3aHSATUSA 0CNbI0 M TEXHUYECKHUMHU CpEJCTBAMU OOydYeHHS W PaOOTHI:
MPE3eHTAMOHHON TEXHHUKON (IIPOEKTOp, HKpaH, KOMIIbIO-
TEep/HOYTOYK) U COOTBETCTBYIOIIMM IMPOTPaMMHBIM OOecTiede-
Huem (I1O), a Taxke AOCTATOYHBIM KOJIMYECTBOM IOCATO0U-

HBIX MECT:
Ne 205¢ (mpoextop SANYO PLC-SW20A).
4 I'pynmossie Aynuropuu:
(MHAMBUAYATbHBIC) 205¢
KOHCYJbTaIIUU
5 Texymuii KOHTPOJIb, Aynuropuu:
MIPOMEKYTOUHAs 205¢
aTTecTalus
6 CamocrosTenbHas KaOuner nns camocTosiTeNbHON pabOThHI, OCHAIIEHHBINM KOM-
paboTta NBIOTEPHON TEXHUKOW ¢ BO3MO>KHOCTBIO MOJKIIIOUEHUS K CETU

«HTEepHET», MPOrpaMMOil 3KpaHHOTO YBEIMYEHHUs U olecme-
YEHHBIH  JOCTYNOM B  3JIEKTPOHHYIO  HH(OPMAalMOHHO-
00pa30BaTeNbHYIO CPEAy YHUBEPCUTETA:

208C
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