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1. Henau u 321244 M3yYeHUs] TUCHUILINHBI (MOTYJIs1)
1.1. Heab ocBOEHUS TUCHUILIHHBI

VYyeOHnas aucuumimHa «KoHLenuum ecrecTBO3HaHus» MPEACTABIAET CO00M MPOAYKT MEX-
JUCLUIUIMHAPHOTO CHHTE3a Ha OCHOBE KOMIUIEKCHOTO (PEHOMEHOJIOTMYECKOIo, KyJIbTYpOJIOrnye-
CKOT'O M 3BOJIOIHOHHO-CHHEPI€TUYECKOr0 IIOJX0J0B B COBPEMEHHOM €CTECTBO3HAaHUU. B coorseT-
CTBUU C 3TUM, JAHHAs JUCLHUIUIMHA CTABUT CBOEH LIEJBIO0 U3yYCHUE OCHOBHBIX IIPUHIIMIIOB U METO-
JIOB UCCIIEA0BAHM, IPUMEHSAEMBIX B COBPEMEHHOM €CTECTBO3HAHUU, U3YYEHUE OCHOB YHUBEPCAJIb-
HOT'O DJBOJIIOLMOHU3MA, CUCTEMHOIO METOJA, TEOPHUH CaMOOPraHWU3ALMH, AHTPOIHOIO M IPYIHX
IIPUHIUIIOB MCCIIEOBAHUS KAK COCTAaBHBIX YaCTEHd COBPEMEHHOW €CTECTBEHHO-HAayYHON KapTHHBI
mupa. Oco0oe BHUMaHHUE IPU 3TOM YIEJAETCS MOBBILIEHUIO KYJIbTYPbl MBIIUICHUS y4yallluXxcs U
(opMHPOBAHHUIO y HUX HAYYHOTO MUPOBO33peHHs. KoHKpeTHO:

— W3Y4YECHHE OCHOBHBIX IPUHIIMIIOB U METOJOB HAYYHOI'O0 M HAyYHO-TEXHUYECKOIO MCCIENO0-
BaHWsI, IPUMEHSIEMBIX B COBPEMEHHOM €CTECTBO3HAHUY,

— U3Y4EHHE OCHOB YHUBEPCAIBHOTO 3BOIIOLMOHU3MA, CHCTEMHOTO METO/A, TEOPUU CaMOOp-
raHu3alyy, aHTPOIIHOTO IIPUHIMIIA MCCIENOBAaHUS KaK COCTAaBHBIX YacTE€Hd COBPEMEHHOM ecTe-
CTBEHHO-Hay4YHOU KapTUHBI MUPA;

— ¢opMHpOBaHNE KOMIUICKCA YCTOWYMBBIX 3HAHUH, YMEHHH W HABBIKOB, OMPEICIISIONINX
Hay4YHO-METOJIOJIOTHYECKYIO IOJArOTOBKY OakallaBpoB, HEOOXOIUMBIX M JOCTATOYHBIX JUISL OCY-
IIECTBJICHUS BCEX BUIOB MPOGECCHOHATBHON JeSITeIBbHOCTH, PEIYCMOTPEHHON 00pa30BaTeIbHBIM
CTaHIapTOM.

1.2. 3agauu qUCHUILINHDI

OcHOBHBIE 3aJa4u OCBOCHUA NJUCIUITIIMHBI «KOHHCHHI/II/I €CTCCTBO3HAHUA):

— MOBBILLIEHUE O0IIEH KyIbTYphl MBIIIJICHHUS ydauuxcs U (GOpMHUPOBaHHUE Y HUX €CTECTBEH-
HO-HAY4YHOTO CII0c00a MBIIIICHHS;

— (OopMHpOBaHHME Yy yYalIMXCs LEJIOCTHOTO HAYYHOI'O MHPOBO33PEHHUS, YTO MOMOXKET MM
Jyd4llie OBJIaJeTh COOCTBEHHOM mpodeccueit.

— U3Y4YCHUC OCHOBHBLIX IMPUHIMIIOB U MCTOAOB MCCIICAOBAHUA, UCIIOJIB3YEMBIC B COBPCMCH-
HOM E€CTECTBO3HAHMHM, a TAK)KE OCHOBHBIX HAYYHBIX KOHLEMIMM €CTECTBO3HAHHUS, COCTAaBIISIOLINX
AIpO COBPEMEHHOM HAay4YHON KAPTUHBI MUPA;

— Hay4yuTh y4yallluXcsl MPaBUIbHO pacKpbIBaTh OOIIME U crenu(UUecKre CTOPOHBI, CBS3H U
OTHOIICHUA HUCCICAYEMBIX IPOLUECCOB NPHUPOJALI U JaBaTb UM IPAaBUIIbHYIO HAYYHYIO MHTCPHPCTA-
qU1o,

— (opMupoBaHUEe y OYIYIIUX CHEIUATMCTOB €CTECTBEHHO-HAYYHOTO CII0CO0a MBIIUICHUS U
[IEJIOCTHOTO MUPOBO33PEHUS, [IOMOTAIOIIET0 UM JIy4Ille OBJIIETh COOCTBEHHOM Mpodeccueit.

1.3. MecTo AucuMIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

Juctummuaa b1.b.21 «Konnenuuun ectecTBO3HaHMS» Ul OakajaBpuara IO HaIllpaBIEHUIO
11.03.01 Panuorexnuka (mpoduis: Pamuorexnuyeckue cpeactsa mepenadyu, npuema u o0paboTKu
CHTHAJIOB) OTHOCUTCA K 6a30Boi yactu b1.b 6noka 1 «/Iucuumunst (Mogynu)» b1 ydeGHoro miana.

JlucummiuHa JOTHYECKH M COJIep)KaTelbHO-METOINYECKH CBsI3aHa C JUCIUIUIMHAMU 0a30-
Boif yactu monyins b1.b «Maremarnyeckuii ananuszy», «®uzuka», «O0mui Gu3MUecKuil mpakTu-
KyM» U TUCHUIUIMH BapuatuBHOM yactu b1.B. Kpome Toro, nucnumninna 6azupyercst Ha yCHEIIHOM
YCBOEHHUHU CONTYTCTBYIOIIMX JUCHUIUIMH: «PU3MKa MOIYIPOBOIHUKOBY, «DJIEKTPOIMHAMUKA U pac-
IIPOCTPAHEHUE PanuoBOIH», «KBaHTOBas MexaHuka», «TeopHus BEPOATHOCTH M MaTeMaTH4ecKas
CTaTHCTHKa», «DJIEKTpOHUKa», «Du3nka HaHOpa3MEpHBIX cucTem». [l OCBOEHUS TaHHOM JuCLu-
IUIMHBI HEOOXOAMMO BJIJIETh METOJAMU MaTEMAaTUYECKOIO aHalIHu3a, aHAJUTHYECKOW I'€OMETpHH,
JUHEWHOW anreOphl, peleHueM airedpanueckux Hu AupdepeHIUaTbHBIX ypaBHEHUN; TEOPHU
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(GYHKUIMH KOMIUIEKCHOTO HEPEMEHHOT0, TEOPHH BEPOSITHOCTEH M MaTeMaTHMYECKOW CTAaTHUCTUKH;
3HAaTh OCHOBHBIEC (DU3MUECKHE 3aKOHBI; YMETh MIPUMEHITh MaTeMaTHUYeCKHe METObl U PU3NYECKUE
3aKOHBI JJIs1 PELIEHUS NPAKTUYECKUX 3a/1a4.

B pe3synbrare n3yueHus HACTOALIECH NUCUMIUIMHBI CTYIEHTHI JOJKHBI MOJYYWUTh 3HAHUA,
UMEIOIME HE TOJBKO CaMOCTOSTENIFHOE 3HAau€HHe, HO W oOecrednBaronife 0a3oByl0 MOJATOTOBKY
JUIsl YCBOGHUS JUCHMIUTUH 0a30BOi U BapuaTUBHOM dacTeil Moayns b1, obecneunBas coriacoBaH-
HOCTh M IPEEMCTBEHHOCTh C 3THMH AMCUUIUIMHAMH TPU TEpPeXo/e K ONTHUYECKUM U IH(PPOBBIM
TEXHOJIOTHSIM.

[Tporpamma aucuuruHbl «KOHIENIIMHA €CTECTBO3HAHUSA» COTJIACYETCS CO BCEMHU y4EOHBIMU
nporpamMmamMu auciuiuinH 6a3oBoit b1.b u BapmaruBHo# B1.B wacreir Mmomyns (auciurmiun) bl
y4eOHOro IjIaHa.

1.4. Ilepedyenb MIAHUPYEMBIX pe3yJIbTATOB 00y4YeHHs MO JHCHUILUINHE (MOYJIO), CO-
OTHECEHHBIX € IVIAHMPYEMBbIMH Pe3yJIbTATAMH 0CBOeHUsI 00Pa30BaTeIbHOI NPOrpaMMbl

N3ydyenne nanHON y4eOHOW NUCUUIUIMHBI HANPABICHO Ha (popMHUpOBaHUE Y 00yUYaIOIIUXCS
cnenyromux komnerenuuii: OK-1, OK-7.

No Unnexc | Conepxanue B pesynbpTaTe uzydeHus: yueOHON AUCIUILUIUHBI
o/ | KOMIIe- | KOMIETeHIMH oOy4aromuecs: JOIKHbI
TEHIUHU | (WU e€ yacTH) 3HATh yMeTh BJIAJETh
1 OK-1 CHOCOOHOCTBIO HC- | — OCHOBHBIE | — MpPaBUJIBHO pac- | — IpaKTHye-
MOJIb30BAaTh OCHO- | PUHITUIIBI U M- | KpbIBaTh OOIIME U | CKUMUA HaBbI-
BBl  (PMIOCO(PCKUX | TOABI ~ HAYYHOTO | crerupuyecKue KaMl IpUMe-
3HaHUU Juig  op- | uccienoBaHus, CTOPOHBI, CBSI3M W | HEHUS  IOJY-
MUPOBAHUS MUPO- | UCIOIB3YEMbIE B | OTHOLIEHUSI MCCIE- | YEHHBIX  TEO-
BO33pEHYECKON COBPEMEHHOM JIYEMBIX TPOIIECCOB | PETHUECKUX
MTO3ULUHU €CTECTBO3HAHHUH; | MPUPOJIBI; 3HaAHUU  TIpH
— OCHOBHbBIE | — JaBaThb HUCCIJIENy- | pEIIEHUH KOH-
Hay4HbIE KOH- | €eMBbIM IIPOLIECCaM M | KPETHBIX
(N0005031 ecTe- | SIBJICHUSIM npa- | Hay4Ho-
CTBO3HAHMS, CO- | BWIbHYI0 HAaY4YHYIO | HCCIIEOBa-
CTaBJISIIOIINE  SJ1- | HHTEPIIPETALINIO TEIbCKUX  3a-
PO COBPEMEHHOU a4,  BO3HU-
HAay4yHON KapTu- KaroIInX B
HbI MUpPa nporecce
npodeccuo-
HaJILHOU Jies-
TEIbHOCTHU
2 OK-7 CMOCOOHOCTBIO K | — OCOOCHHOCTH M | — IUIAHUPOBATh Le- | —IpueMaMu
CaMOOpraHu3allMy | TEXHOJOTHH pea- |JM M YCTaHaBIH- | CAMOPETYJIs-
U caMo0o0pa3oBa- | TU3ALMU MPOIEC- | BaTh MPHOPUTETHI | MU  IMOIUO-
HUIO COB CAMOOpTraHW- | MPU BBIOOPE CIIO- | HATBHBIX u
3alUu ¥ camMo00- | cO00B  TPHHSATHS | PYHKIIHO-
pa3oBaHUs, UCXO- | PEIIEHUH C Y4EeTOM | HAJIbHBIX  CO-
IS U3 1enen co- YCIOBUM, CPEACTB, | CTOSHUM NPHU
BEpILIEHCTBOBA- JUYHOCTHBIX  BO3- | BBITIOJIHCHUH
HUS Ipoheccro- | MOKHOCTEH M Bpe- | mpodeccuo-
HaJILHOU Jied- MEHHOM TMepchnek- | HaJIbHOU  Jies-
TEJTBLHOCTH. THUBBI OCYILIECTBJIE- | TEIbHOCTH
HUSA EATEIbHOCTH




2. CTpyKTYypa M coiepKaHHe QM CIUIIIHHbI
2.1. PacnpenejieHne TPYA0EMKOCTH THCUMILIMHBI 10 BU1aM padoT

OO6mmast TpyI0o€MKOCTh TUCIUIUIMHEI cocTaBiseTr 2 3ad. en. (72 d9acoB), UX pacrpeneie-
HUE T10 BUJaM paboT mpeacTaBiieHo B Tabuuiie (011 cmyoenmos ODO).

Bun yueGHOMI paboThI Bcero CemecTpbl
4acoB (dacer
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KonTakTHasi pabora, B TOM 4ucJe:
AyIuTOpHBIE 3aHATHS (BCEro): 32 32
3aHATHSA JIEKIUOHHOI'O TUIIA 16 16 - - -
JlaboparopHble 3aHATHS — — — — —
3aHATHUSI CEMUHAPCKOro THMA (CEMHHApBI, IPAKTHYECKUE 16 16 B B B
3aHATHUSA)
HWNnas koHTakTHas padora:
Kontpoib camocTositenbHo pabotsl (KCP) — —
[Tpomexyrounas arrectanus (MKP) 0,2 0,2
CamocTosiTesibHasi paboTa, B TOM 4YHcJIe: 39,8 39,8
KypcoBas pabora — — — — —
[TpopaboTka yuyebHOro (TeOpeTHYecKoro) MaTepuana 14 14 — — —
BrimonHeHne WHAMBHIAYAJIBHBIX 3alaHWid  (ITOJrOTOBKA 98 98 |- 3 B
COOOIIIeHUH, Tpe3eHTaIn) ' ’
Pedepar 6 6 — — —
[ToaroToBka K TEKynieMy KOHTPOJIO 10 10 — — —
KouTtpoJs:
[ToaroToBka K sK3aMeHy — —
O01as Tpy10eMKOCTh yac. 72 72 — — —

B TOM YHCJIle KOHTAKTHAsl 32.2 32.2

pabora

3a4. efl. 2 2

KonrakrHas pa60Ta npu MIpOBCACHUUN y‘-IC6HBIX 3aHATHH 110 JUCIUILIMHE ((KOHL[GHLII/II/I
€CTECTBO3HAHUA» BKIIIOUAET B ceOs: 3aHATHSA JICKOUMOHHOI'0 TUIIA, MPAKTHYCCKUC 3aHATUA, I'PYIIIO-
BbIC U UHAUBUAYAJIbHBIC KOHCYJIbTAIUN,; TPOMCIKYTOYHAA aTTCCTAllUA B YCTHOﬁ (bopMe.

2.2. CTpyKTYpa AMCUUTIMHBI

Pacnpe;[eneHHe BUJ0B yqe6H0171 pa6OTLI " UX TpPYAOCMKOCTH I10 pa3jciiaM OUCHUIIIINHBI.



Pa3nenb! (TeMbl) TUCUMIUIMHBI, U3y4aeMbie B 5 cemectpe (ounas ¢popma):

KoJm4ecTBO 4acoB
Bue-
b HaumenoBanue pasnienos (Tem) AynuTopHas YA
/i Bcero pabota ropHast
paboTa
J [13 JP |CPC
1 Jlorruka ¥ METOI0JIOTHSI HAYYHOTO TTO3HAHUS 16 4 4 — 8
5 CTpyKTypHBIE YPOBHH OPTaHU3AIMH MAaTEPHH: MHKPO-, 12 5 5 3 8
MaKpO- ¥ METaMHp
3 IIpocTpaHcTBO M BpeMsi B COBPEMEHHOW HAy4HOM Kap- 16 4 4 B 8
TUHE MHpPA
4 EcTtecTBeHHOHay4YHbIE KOHIICTIIIMUA Pa3BUTHSI MPOIECCOB 17 4 4 3 9
B IIPUPOJIC
5 OcoOeHHOCTH OMOJIOTUYECKOTO YPOBHSI OpraHU3AINH 108 |2 9 3 6.3
MaTepun
Hmozo no oucuyunnune: 71,8 |16 |16 — 39,8

[Mpumeuanue: JI — nekun, [13 — npaktuueckue 3ausaTus / cemunapsl, JIP — maboparopHeie
3anatus, CPC — camocrosiTenbHas paboTa CTyIeHTa.

2.3. Conep:xanue pa3aesoB (TeM) THCIHIIMHBI

2.3.1. 3aHATHA JEKIMOHHOI0 THIIA

No HaumeHoBaHue - (Popma Tekyiero
Coneprxanue paszaena (TeMbl)
1/m paznena (TEMbI) KOHTPOJIS
1 Jloruka u meromono-| Hayka wu ecrectBo3HaHue. (OCHOBHBIE|OTBETHI Ha KOHTPOJIb-
TUsl HAYYHOTO TO3HA-|[IPUHIIMITEI HAYYHOTO TIO3HAHUS JCUCTBUTEINb- HbIE BOIIPOCHI;
HUS HOCTU. EcTeCTBEHHOHAay4Hass U T'yMaHUTApHAas | BBIIOJIHEHUE MPAKTHU-
KyJbTYpbl. MeTO010r1sl HAyYHOT'O MTO3HAHMS. |YECKUX 3aaHUK;
OOume Mozmenu pa3BUTHS HAyKU M Hayd-| TECTUPOBAHUE;
Hble peBomouuu. [laHopama coBpemeHHOTrO|[pedepar
ectecTBO3HaHUs. OCOOEHHOCTH COBPEMEHHOM
€CTECTBEHHOHAYYHON KapTHUHBI MHUpa (TIPUHITU-
bl CUCTEMHOCTH, TJI00aIBbHOTO BOJIOLMOHH3-
Ma, CAaMOOPTaHU3aINN ).
2 CrpykTypHble ypoB-|  MakpoMup: KOHLENIMH KJIaCCHYECKOro

HU OpraHu3aluu Ma-
TEpUU: MHUKpPO-, MaK-
pO- ¥ METamMup.

€CTeCTBO3HAHUA. [ [pHHIMITBI OTHOCUTETLHOCTH
Y CUMMETpPUH. 3aKOHBI coXpaHeHus. bianszko- u
JATBHOJIEHCTBHE.

MuKpoMup: KOHIEMINU COBPEMEHHOU (u-
3uku. KBantoBas koHuenuws. [IpuHnummner He-
ONPEAEIICHHOCTH U JOIOJHUTEINBHOCTU. Bepo-
ATHOCTHBIA XapakTep MUKporpoueccoB. Cra-
THUCTHYECKHUE 3aKOHBI. Kopmyckynsipro-
BOJIHOBOM JTyaJlu3M B COBPEMEHHOW (HU3HKE.
@yHaMEHTAJIBHBIE B3aUMOJICHCTBUS U dJIe-
MEHTapHbBIE YaCTHUIIbI.

Meramup: coBpeMEeHHBIE acTpou3ndecKue

N KOCMOJIOTMYECKHME KOHUICIIIWH. COBpeMeH-

OTBETHl Ha KOHTPOJIb-
HbI€ BOMPOCHI;
BBITIOJIHEHHE TIPAKTH-
YECKHX 3aJIaHuM;
TECTUPOBAHUE;

pedepar
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HBIE KOCMOJIOTHYECKHE MoIelu BcemneHHOM.
Konmenmus «O00nbIIOr0 B3phIBA» U PaCIIUPS-
romelicss Beenennoit. CTpoeHue M 3BOJIOLIMS
3Be3 U ramaktuk. CoJIHEUHAas cHCTeMa U ¢¢
MIPOUCXOXKIACHHUE. JTarbl KOCMUYECKON IBOJIIO-
LM,

IIpocTpancTBO u
BpeMsi B COBpPEMEH-
HOM Hay4yHOH Kap-

PazBuTe B3MIAZIOB Ha INPOCTPAaHCTBO U
BpeMsi B MCTOpUM Hayku. lIpuHimn ortHocH-
TEJILHOCTH U MHBAPHAHTHOCTb. [loHsTus mpo-

OTBCThI HaA KOHTPOJIb-
HBIC BOITPOCHI;
BBIIIOJIHCHHUE IIPAKTH-

TUHE MHUpa CTPaHCTBA-BPEMEHHU B CHELUAIBHON U OOLICH |4eCKUX 3a/IaHUl;
TEOPUH OTHOCUTENBHOCTH. (CBOMCTBA MpPO-|TECTUPOBAHUE;
CTPAHCTBA-BPEMEHU U 3AKOHBI COXPAHEHUSL. pedepat

EcrectBeHHOHayuHble|  KoHuenuus CHUCTEMHOro METOJa MCCIIEN0-|OTBEThI HA KOHTPOJb-

KOHIICTILINM Pa3BUTHUS
MIPOLIECCOB B MPUPOJE

BaHus. [loHATHSA CIIOXKHOM cHUCTeMBI, 00paTHOM
CBSI3U, CIYYailHOrO M 11e1eco00pa3HOro MoBe-
nenus. KuOepHeTnka Kak Hayka O CIIOMKHBIX
CUCTEMaX.

Konnenus nerepmMuHU3Ma M CTaTUCTHYC-
ckue 3akoHbl. Kitaccuueckuii M BEpOSITHOCTHBIHN
JIETEPMHUHU3M.

Konuenmums HeoOpaTUMOCTH M TEPMOIMHA-
MuKa. [IoHsiITHE BpEMEHH B KJIIACCHUYECKOUN Tep-
moauHamuke. [lopsmok u Oecropsnok, (iayk-
tyauuu. [Ipuniun Bo3pactanus sutponuu. Ot-
KPBITBIE CHCTEMbI MU HEOOpaTUMBIE MPOIIECCHI.
HepaBHOBECHBIE CHCTEMBI.

Konnenuuss camoopraHuszalniy B Hayke.
®opmupoBanue unaeil camoopranmzanuu. Ca-
MOOpPraHHu3alys B JUCCUNIATUBHBIX CTPYKTYpPaX.
Camoopranuzaiysi Kak HCTOYHHK W OCHOBA
ABOJIFOLIUM CUCTEM. DBOJIIOIMS B COLMAIBHBIX U
TYMaHUTAPHBIX CUCTEMAX.

EcrecTBenHOHay4HBIE acreKThl HH(OpMa-
IIMOHHBIX TEXHOJOTHA. DHTponus 1 uHpopma-
must. [lepcrexTBbl rnodansHOro MH(pOpMAaIm-
OHHOTO TIOOXOJa K JAeHCTBHTEIBRHOCTH. Ilo-
CTPOEHHE COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTUH. POJIb BEIYMCIIUTENLHBIX CPEICTB B
UHPOpPMATHKE W UX pa3BUTHE. MyIbTUMEIUN-
HBIC CHCTEMBI M BUPTYAIBHBIN MUD.

HBIE BOIPOCHI;
BBITIOJIHEHHUE TPaKTH-
YeCKHNX 3aJIaHUM;
TECTUPOBAHUE;

pedepar

OcobeHHocTH OHOJIO-

TUYECKOTO  YpPOBHA
OpraHusanuu  Mare-
puu Ta

CyIIHOCTD KHUBOTO, €70 OCHOBHBIE MPH3HA-
Kku. CTpyKTypHBIE YPOBHHU KMBOr0. KoHnenmmmn
BO3HHUKHOBEHUS JKU3HU. [[pUHITHITEI SBOTIOIHNHY,
BOCITPOM3BO/ICTBA M PA3BUTHSI KHBBIX CHCTCM.
YPOBHHM OpraHu3aIlliy >KUBBIX CHCTEM U JBO-
mrorust popm >ku3HU. CaMOoOpraHu3aIysl B KH-
Boii Marepuu. CHHTETHUYECKas TEOpHUs IBOIIO-
muu. [IpyHOMO yHHMBEPCAIBHOIO 3BOJIOLHO-
HU3MA.

Konnenmmu 6nocdepsr u Hoochepsl. IBo-
TFOIMS TipezcTaBieHnid 0 Ouocdepe. Cucrema:
npupoga—ornochepa—uenoBek. BrusHHEe npu-

OTBETHl Ha KOHTPOJIb-
HbI€ BOMPOCHI;
BBITIOJIHEHHE TIPAKTH-
YECKHX 3aJIaHuM;
TECTUPOBAHUE;

pedepar
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POJIBI Ha YeNIOBEKa: reorpaguIecKuii 1eTepMu-
HU3M. BrmisiHue denoBeka Ha TPUPOTY: TEXHO-
chepa. Ilepexon ot Omocdepbl k HoOOchepe.
B3anmocBsi3b KocMOca 1 KUBOM PHPOJIBL.
YenoBek Kak  MPEAMET  E€CTECTBEHHO-
HayuHoro mosHanus. [IpoGnema aHTpororeHe-
3a. bruonornueckoe M colMaibHOE B OHTOreHE3e
U MCTOPHYECKOM pa3BUTUH uenoBeka. Colmo-
Ouosorusi o0 mpupojie YenoBeka. becco3narenb-
HOE M CO3HaTeNlbHOEe B 4enoBeke. CoumaabHO-
ATUYECKHE MPOOJIEMBI TEHHON WHXCHEPHH Ye-
noBeka. CouyaibHast KOOI Hsl.
EcrecTBeHHO-HAYYHBIC aCHEKThI SKOJIOTHH.
[TpotuBopeunst B cucTeMe: mpupoaa-onocgepa-
yeoBeK. COBpeMeHHasi KOHIETIUS SKOJIOTHH.
MopenupoBanue ColManbHbIX mporeccoB. Cu-
HEPreTUYECKUi TIOAX0/ K KO3BOIIOIMU YelI0-
BeKa, oOmectBa u npupoabl. Kounenius
YCTOWYHMBOTO pa3BUTHA. AHTWHAYYHBIC TEH-
JICHITMU ¥ TiI00alTbHbIe Kpr3uchl. HoBast TexHO-
Joruueckas cepa u OKpykaromas cpena. buo-
cdepa U MpeAoTBpAICHHE YKOIOTHUSCKON Ka-

TacTpoBbL

2.3.2. 3aHATHS CEMUHAPCKOI'0 THIIA

Ne
Ne . Kon-Bo
pasnena HanmeHoBaHMe PAaKTUYECKUAX 3aHATHN
n/n 4acoB
JVCLIUTUIMHBI
1 1 Jlornka 1 METOI0JIOTMs] HAYYHOTO TO3HAHUS 4
2 2 CTpyKTypHBIE YPOBHH OpraHU3alluy MaT€PUU: MUKpPO-, MaKpo- U | 2
MeTaMup
3 3 ITpocTpaHCcTBO M BpeMsi B COBPEMEHHOI Hay4yHOW KapTuHe Mupa |4
4 4 EcrecTBeHHOHay4Hble KOHLIEMIMHM Pa3BUTHUS MPOLIECCOB B INpH- |4
pone
5 5 Ocob6eHHOCTH OHMOJIOTHYECKOr0 YPOBHSI OpraHU3alliy Matepun | 2
HWroro: 16

2.3.3. JIaGopaTopHbIe 3aHATUS

CormacHo y4eOHOMY IUIaHy JabopaTOpHBIE 3aHATHA Mo y4deOHou aucruiumHe b1.5.21
«KoHIIeTIHN eCTeCTBO3HAHUSY HE MPETYCMOTPEHBI.

2.3.4. IlpuMepHasi TeMATHKAa KYPCOBBIX padoT (IPOEKTOB)

CornacHo y4eOHOMY IUIaHY KypCOBBIE PaOOTHI (MPOEKTHI) MO JAHHON IUCIMILTUHE HE
PEyCMOTPEHBI.

2.4. TlepeyeHb y4eOHO-METOAMYECKOT0 olecredeHHsl sl CAMOCTOSITEJIbHOWH PadoThI
00y4YarIUXCs M0 JUCHUILINHE (MO1YJIIO)




No Bit CPC IlepedyeHp yueOHO-METOMUECKOTO 00ECIeUeHHsI JUCIIUILIMHEI
/11 110 BHIMIOJIHEHUIO CAMOCTOSITEIILHON pabOTHI
1 |IIpopabotka  y4yeOHoro/MeToauyecKHe yKa3aHUs IO OpraHU3allMyd CaMOCTOSITEIbHOU pa-
(TEeopeTuYecKoro) OOTBI CTYJICHTOB.
Marepuaia);
BBIIIOJIHEHUE HHAUBUAY-
aJIbHBIX 3aJIaHMI;
pedepar
2  |[loaroroBka K npakTu-MeToAMYECKHE yKa3aHMs IO OpraHU3alMyd CaMOCTOSTEIbHOM pa-
YECKUM 3aHATUAM OOTBI CTY/ICHTOB.
3  |[loaroroBka k Tekymeil |MeToauueckue yka3aHHs II0 OpraHM3allMd CaMOCTOSTEIbHOM pa-
U IPOMEXKYTOUYHOU OOTBI CTY/IEHTOB.
aTTecTalluu
No [Tepeuenpb yueOHO-METOAMUYECKOTO OOECTIEUEHUS
H/_H HaumenoBanue pa3zzena (Tembl) JUCLUIUIMHBI 110 BBIITOJIHEHUIO
CaMOCTOSITEJIbHON PabOThI
1 Jloruka u meroponorus HayuyHoro| 1. JlyOnummeBa T.f. KoHuenmuu coBpeMEHHOIo
MO3HAHUs €CTECTBO3HAHUS: yUYEOHUK JUIs CTYJCHTOB BY30B. — M.:
CTtpykTypHble ypOBHH opranusa-|Axagemus, 2009.
2 MM MaTepuu: MHKpO-, Makpo- u| 2. Haiigsiun B.M. KoHuennuu coBpeMEHHOIO €cTe-
Meramup CTBO3HAHUS: Y4eOHUK JJIsi CTYJIEHTOB BY30B. — M.:
3 [IpoctpancTBo M Bpems B cospe-|Anbda-M, 2009.
MEHHOM Hay4yHOI KapTHHE MUpa 3. Bamsnckuit C.M. KoHuenuuu COBpPEMEHHOIO
ECTGCTBCHHOHayT{HI)Ie KOHLEMINU |€CCTCCTBO3HAHMA: y‘le6HI/IK U MMPAKTUKYM IJId aKaJACMU-
4 pa3BUTHA IIPOIECCOB B MIPUPOIE YECKOT' 0 6aKaJ'IaBpI/IaTa / C.1. Banmsackuii. — M..: HS}Ia-
tenbeTBO FOpaiit, 2018. — 367 c. — (Cepus: bakanasp.
OCOBCHAOCTH Gronormueckoro/AKanemuueckuii kype). — I'pup YMO BO. — Pexum
YPOBHSI OPraHU3aIMU MATEPUH AocTyma. )
www.biblio-online.ru/book/6CC68DB6-FE42-
4AF1-9426-019A2612A8DD
4. TopenoB A.A. KoHneniuu COBpEeMEHHOTO €CTe-
CTBO3HaHUs: ydyeOHOe Mocobue Al aKaJeMHUYECKOTO
OakanaBpuata / A.A. T'openos. — 4-e uzn. — M.: U3na-
tenbeTBO FOpaiit, 2015. — 355 c. — (Cepus: bakanasp.
Axkanemuyeckuit kypc). — I'pup YMO BO. — Pexum
JocTyma:
www.biblio-online .ru/book/2CDDEF46-10D3-
5 476D-9194-16B983EE4FEE

5. Kanke B.A. Konuenuuu COBpEeMEHHOTO €CTe-
CTBO3HAHUS: YyUYEOHHWK M akKaJeMudeckoro Oaka-
naspuarta / B.A. Kaunke, JI.B. Jlykammna. — M.: U3na-
tenscTBO FOpaiit, 2017. — 338 c. — (Cepus: bakanasp.
Axkanemuyeckuii kypc). — I'pup YMO BO. — Pexum
JocTyma:

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

6. KoHuenmuu COBPEMEHHOTO €CTECTBO3HAHUSA:
yuebHuk ans 6akanaspos / B.H. JlaBpunenko [u ap.];
nox pen. B.H. JlaBpunenko. — 5-¢ uzn., mepepad. u
non. — M.: U3narensctBo IOpaiit, 2017. — 462 c. —
(Cepust: bakamap. IlpuknagHoit kypc). — Pexxum mo-
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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

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

7. babaea M.A. KoHuenuun COBPEMEHHOTO €CTe-
ctBo3HaHus. [IpakTukym: YdeOHOoe mocoOue [Dnek-
TPOHHBIN pecypc]: yuel. mocodue — DIEKTPOH. AaH. —
Cankr-IletepOypr: Jlans, 2017. — 296 c. — Pexxum mo-
cTyma:

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

8. I'opbaues B.B. Konuenmuu coBpeMEHHOIO ecTe-
cTBOo3HaHUs. MHTepHeT-TecTupoBaHHe O0a30BbIX 3Ha-
HUU [DnekTpoHHBIA pecypc]: yuebd. mocodbme / B.B.
I'op6aues, H.I1. Kamamuuko, H.M. KoxeBHHKOB. —
OnekrpoH. naH. — Cankt-IlerepOypr: Jlans, 2010. —
208 c. — Pexxum pocryna:

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

9. I'yceiixanoB M.K. Konnenuuu coBpemeHHOTol
€CTECTBO3HAHUS: YIYCOHHUK U MPAKTUKYM JUISI aKaJIeMHU-
gyeckoro Oakanaspuata / M.K. I'yceiixanos. — 8-e u3n.,
nepepad. u non. — M.: UznarensctBo FOpaiit, 2018. —
442 c. — (Cepus: bakanaBp. AxkagemMuueckuii Kypc). —
I'pucd YMO BO. — Pexxum nocryna:

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

10. Jyonumena T.4. Konuenuuu coBpeMeHHOTro
€CTeCTBO3HAHHUSA: TPAKTUKYM: ydeOHOe mocobue it
crynentoB By3oB / T.f. Jlyonumena, A.Jl. PoxkoB-
ckmit. — M.: Akagemust, 2009.

11. Kanke B.A. Konuenmum cCOBpeMEHHOTO ecTe-
CTBO3HAHUS: YUEOHHK Ui CTY/IEHTOB BY30B. — M.: Jlo-
roc, 2002; 2003.

12. Kapnenko C.X. KoHuenmuu cOBpEMEHHOIO
€CTECTBO3HAHMS: YU€OHUK IS CTYJIEHTOB BY30B. — M.:
Bricmias mkona, 2002. (M.: KHOPYC, 2009.)

13. KoHuenuuu COBPEMEHHOTO €CTECTBO3HAHUSI:
yueOHUK Ui akajeMmudeckoro OakanaBpuara / C.A.
JlebeneB [u ap.]; mox obmr. pea. C.A. JlebeneBa. — 4-¢
u3a., ucop. u gomn. — M.: UznarensctBo FOpaiit, 2018.
— 374 c. — (Cepus: bakanaBp. AxageMUYecKuii Kypc).
—I'pudp YMO BO. — Pexxum nocryna:

www.biblio-online.ru/book/7457F88E-8264-4C0OF-
AFD1-C74BOE52A92A

14. Pozen B.B. KoHuenuum cOBpEMEHHOTO €cTe-
ctBo3HaHus. Kommenauym [DneKTpoHHBIN pecypc]:
yueb. mocobue — DnekTpoH. naH. — Cankr-IlerepOypr:
Jlanb, 2010. — 480 c. — Pexxum nocryna:

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

15. Crapony6uer B.A. KoHmenuuu cOBpeMEHHOTO
€CTECTBO3HAHMS: YUEOHUK /I aKaJeMHUYEeCKOTO Oaka-
naspuara / B.A. Craponybues. — 2-¢ uzn. — M.: 13na-
tenscTBO Opaiit, 2018. — 332 c. — (Cepust: YHUBEpCH-
tetsl Poccun). — I'pud YMO BO. — Pexxum nocryna:
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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
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

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

Y4eOHO-MeTOIMUeCKEe MaTepHalIbl IJIsl CAMOCTOSTENILHONW paboThl 00yJYarOMmUXCst U3 YHcia
MHBAJIUOB U JIUI] C OTPaHUYEHHBIMU BO3MOXKHOCTAMU 370poBbs (OB3) npenocrasisitores B (hop-
Max, aJalTHPOBAHHBIX K OTPAHMUYCHHUSM UX 3/I0POBbS U BOCHIPUATHUS HH(DOPMAITIH:

JUist 11 ¢ HapyIEHUsIMU 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JIyist JiL ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIeHUsIMUM OTIOPHO-/IBUTATENIBHOTO amapaTra:

— B mieyaTHOU hopme,

— B (hopMe 3JIEKTPOHHOT'O JOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa o0yda-
FOLUXCSL.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B nporiecce npernogaBanusi TUCIUTUTMHBI HCIIOIB3YIOTCS CIICIYIONINE METO/IBI:

— JIEKIIHH;

— IIPOBEJICHHE MPAKTUICCKUX 3aHSITHIA

— JIOMAIIIHHE 3a/IaHus;

— Ompoc;

— UHIMBHUIyalIbHBIEC TPAKTUYECKUE 3a/1aHNUS;

— TECTHPOBAHWC;

— KOHCYJbTAIIUU C TIPETIOIaBaTeseM;

— caMoCTosATeIbHas paboTa CTyIeHTOB (M3yUYeHHUE TEOPETUYECKOTO MaTepHaa, MoJAroToBKa
K Ta0OpaTOpPHBIM 3aHATHSAM, BHITIOJHEHHE JOMAIIHUX PabOT U MHAUBUAYATbHBIX THIIOBBIX pacue-
TOB, IMOATOTOBKA K OMPOCY, TECTUPOBAHUIO U IK3aAMEHY ).

Jlns mpoBefieHus BCEX JIEKIIMOHHBIX M Ja00OpaTOPHBIX 3aHATHI MCHOIB3YIOTCS MYJIbTHME-
JMIHBIE CPEICTBAa BOCIPOU3BEICHHUS aKTUBHOTO COAEPKUMOTO, TTO3BOJISIONIETO CITYIIATEN0 BOC-
MPUHUMATh OCOOEHHOCTH M3y4aeMOro MaTepHala, 3a4acTylo UTPAroIIie Perarollyo poib B TOHH-
MaHUHU U BOCHPHSITHUHU, a Takke (GopMupoBaHUHU MPO(HECCHOHATBHBIX KOMIETEHINH. MHTepaKkTuB-
HBIC ayJUTOPHBIC 3aHATHS C HCIIOJIb30BAHHEM MYJIbTUMEIUMHHBIX CHCTEM IO3BOJISIOT aKTHBHO U
3¢ (HeKTUBHO BOBJIEKATh YUALUXCS B YU€OHBIH MPOIIECC M OCYIECTBIATh 00paTHYIO CBs3b. [Tomumo
3TOT0, CTAHOBUTCS BO3MOXKHBIM 3(PPEKTUBHOE OOCYKICHHUE CIIOKHBIX M INCKYCCHOHHBIX BOITPOCOB
U 1po0JieM.

[To m3ygaeMoil TUCIUIUIMHE CTYACHTAM IMPEIOCTABISICTCS BO3MOXKHOCTh OTKPBITO TMOJIB30-
BaThCs (B TOM YHCJIE KOMUPOBATh HA JIMYHBIE HOCUTENINW MH(POPMAIUH) MOATOTOBICHHBIMHA BEAY-
MM JaHHYIO JTUCIUILUIMHY TIPeroaBaTelieM MaTepraliaMi B BUC YJIEKTPOHHOI0 KOMILJIeKca Co-
NMPOBOKIEHHS, BKIIOYAIOIIETO B ce0s:

— 3JIEKTPOHHBIE KOHCITEKTHI JICKITHIA;

— 3JIEKTPOHHBIE TIAHBI TPAKTHYECKUX (CEMUHAPCKUX ) 3aHATUH;

— 3JIEKTPOHHBIC BapUAHTHl y4ECOHO-METOIUYCCKUX MOCOOWA IS BBITIOJHEHHS J1abopaTop-
HBIX 3aJIaHUMH;

— CIHCKHU KOHTPOJIbHBIX BOMPOCOB K KaXKJI0M TeMe N3y4aeMoro Kypca;

— pa3HOOOPA3HYIO TOTIOTHUTEIBHYIO JTUTEPATYPy, OTHOCAIIYIOCS K U3y4aeMOU TUCIUTIIIIHE
B DJIGKTPOHHOM BHJI€ (B Pa3JUYHBIX TEKCTOBBIX (popmaTax W rpaduueckux dopmarax, a TaKKe B
dopmarax *.pdf, *.djvu.
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ConpoBoXk/IeHHE CAMOCTOSITEILHON PadOThI CTYIEHTOB TAaK)KE OPTraHU30BaHO B CIEIYIOIIUX
dbopmax:

— YCBOEGHHE, JIOTIOJIHEHUE U BHUKAHUE B pa3OupaeMble pa3/aeibl JUCIUILTHHBI TPU TTOMOIIN
3HAHWH IOJy4aeMbIX MO CPEICTBAM H3YYEHHUS PEKOMEHIYEMOW JIMTEPaTypbl U OCYIIECTBIIIEMOE
yTeM Hanucanus pedepaTuBHbBIX padoT;

— KOHCYJIbTAIlUW, OPTraHU30BaHHBIC JJISI Pa3bsICHEHUS MPOOJIEMHBIX MOMEHTOB IMPH CaMO-
CTOSITEIFHOM HM3YYEHUU TEX WJIM MHBIX aClEKTOB Pa3JIeIOB yCBaWBaeMOW MH(OpMaruu B JUCLIH-
TUTHHE.

OcHoBHBIE 00pa30BaTEIbHBIE TEXHOIOTHH, UCIIOIb3YEMBbIE B y4€OHOM MPOIIECCe:

— MHTEPAKTHBHAS JICKIHS C MYJIBTUMEMUHON CUCTEMOM ¢ aKTUBHBIM BOBJICYCHUEM CTY/ICH-
TOB B Y4€OHBIH Mpolecc U 00paTHOMN CBS3BIO;

— JIEKIIUH C IPOOJIEMHBIM U3JI0KCHHUEM;

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

— KOMITBIOTEPHBIC 3aHATHUS B PEKUMAX B3aUMOJICHCTBUS «IIPETIOaBATENb — CTYACHTY, «CTYJCHT
— MIPEMNO/IaBaTelb, «CTYACHT — CTYACHTY;

— TEXHOJIOTUM CMEIIAHHOTO OOYYCHHS: IUCTAHIIMOHHBIC 3aJ[aHusI U YIIPAXKHEHHsI, COCTABIICHUE
TJIOCCapUEB TEPMUHOB U OTIPEACICHHH, TpyIIoBbie MeToasl Wiki, HHTEpHET-TeCTUPOBaHNE U aHKETH-
pOBaHHUE.

HHTepakTuBHBIE 00pa30BaTEIIbHBIE TEXHOJIOTHH, HCTIONIB3yEMbIE B ayJTUTOPHBIX 3aHITHSIX:

— TEXHOJIOTHS PA3BUTHUS KPUTUYCCKOTO MBIIIIJICHHUS;

— JIEKIUH ¢ IPOOJIEMHBIM HU3JI0KEHHUEM;

— HMCIIOJIb30BaHKE CPECTB MYJIbTHMEIHA;

— M3y4YCHHE U 3aKpeIuIeHue HOBOTO Marepuasa (MHTepaKTHBHAS JICKIHA, paboTa ¢ HArJIAI-
HBIMHU [TOCOOMSIMHU, BUJICO- U ayTUOMaTepUallaMH, UCIIOJIb30BaHUE BOMPOCOB, COKpaTUYECKU Tua-
JIor);

— 00CyX/IeHUE CIIOKHBIX M IUCKYCCUOHHBIX BOIPOCOB U MpobieM («3aiiMu Mo3uiuio (1Kka-
Jla MHEHUH )», POCKTUBHBIE TeXHUKH, «OUH — BIBOEM — Bce BMecTe», «CMEHHU MO3UIHIO», «Jluc-
KyCCHUsl B CTUJIE TEJIEBU3MOHHOIO TOK-IIOY», A€0aThl, CHMIIO3UYM);

— pazpemuienue npodiiem («JlepeBo pemennity, «Mo3roBoi MTypmM», «AHATU3 Ka3yCOBY);

— TBOpYECKHE 3aJaHUs;

— paboTa B MajbIX rpynmnax;

— UCTIONB30BAaHUE CPEACTB MYJIbTUMEUA (KOMITBIOTEPHBIE KIIACCHI);

— TEXHOJIOTHSl KOMITBIOTEPHOTO MOJICIIMPOBAHUS YHCICHHBIX PAacyeTOB B HHKEHEPHO-
maremarudeckoit cucteme MATHCAD (wu cucteme kommbiotepHoii Mmarematiuku MATLAB).

Z[J'ISI JiaI ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA MMPEAYCMOTPCHA OpPraHU3anusd KOH-
Cy.]'IBTaI_[I/II\/'I C UCITIOJIb30BaHHEM BJ'IeKTpOHHOI\/’I IIOYTHI.

4. OueHoYHbIE CpeAcTBA /ISl TEKYIIero KOHTPOJIsI yCIeBAeMOCTH W MPOMEKYTOYHOM
aTTecTaluu

4.1. ®oHA OLEHOYHBIX CPEe/ICTB I MPOBEAEeHHUS TeKYILero KOHTPOJIst
@DOH/J| OLIEHOYHBIX CPEJCTB AJIsl IPOBEACHUS TEKYIIEr0 KOHTPOJIS COJIEPIKUT:
— KOHTPOJIbHBIE BOTIPOCHI [0 YU4eOHOI1 porpamme;

— TECTOBBIE 3a/IaHUs 10 Y4eOHOU MPOrpaMMme;
— TeMbl pedepaToB 1Mo yueOHON mporpaMMe.

KoHTpoJibHBIe BONPOCHI 110 y4eOHOM nMporpamMme

B mporecce moAroToBKM M OTBETaM Ha KOHTPOJIbHBIE BOMPOCH! (DOPMUPYIOTCS U OLICHUBA-
torcst Bece Tpedyembie ®I'OC BO u OOII nns manpasnenns 11.03.01 Paguorexnuka (mpodwib: Pa-
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JTMOTEXHUYECKUE CPECTBA Mepeaayn, mprueMa u 00padbotku curnainos) komnerenuuu: OK-1, OK-7.
Huxe npuBozasaTcss npuMepbl KOHTPOJIBHBIX BOIPOCOB I paboyeil mporpaMmsl.
ITosiHBII KOMIUIEKT KOHTPOJIBHBIX BOIIPOCOB ISl BCEX pa3ieloB pabodell mporpaMMsel Ipu-
Boautcs B ®OC gucrummiel 51.65.21 «KoHnennuu ecTteCTBO3HAHUS.

Paznen 1.

1. Kak ¢popmMupoBangock mpencTaBieHue 0 KPUTEPHUH HCTUHHOCTU 3HAHUS?

2. KakoBbl OTJIMYMSl HAYYHOT'O TTO3HAHMS OT BHEHay4yHOTo? UeMm OTINYarOTCs €CTECTBEHHO-
Hay4Has U TYMaHHUTapHas KyJIbTypbl? UeMm OoTiIMyaeTcsi eCTeCTBEHHOHAYYHBIH MOAX0 0T (hritocod-
cKoro?

3. Kakue oOimeHayyHbie METOJIBI HCIIOJIB3YIOTCS B ecTecTBo3HaHuu? [laiite ompeneneHue
MOHSITHUSIM «MBICTICHHBIN SKCIIEPUMEHT» U «MOJENbHBII SKCIIEPUMEHT» U MPUBEIUTE IPUMEPHI.

4. KakoBa 1ocje10BaTeIbHOCTh ITAlOB Pa3BUTHS HAy4yHOro 3HaHUS? UYeM oTiinyaercs Auc-
MUIUTMHAPHBIA TOJIX0J] OT MEXIUCIUIUTMHAPHOTO?

5. Ha3zoBuTe 3Tansl pa3BUTUS €CTECTBO3HAHUA.

6. JlaiiTe onpezeneHue MOHATUIO «HAYYHAsI PEBOJIIOLMS U MPUBEIUTE IPUMEPHI.

7. JlaiiTe onpeneineHue NMOHATUIO «HAay4yHas KapTUHA MHUPa» U IPUBEIUTE NPUMEP CMEHBI
KapTUH MHpA.

8. OxapakTepu3ylTe CBOMCTBA CUCTEM U CUCTEMHBIN MOAXOI.

9. Haiite onpenenenue nousatuto HTP u chpopmynupyiite ee mpodiieMsl.

10. daiite onpeneneHye NOHATUIO «HAyYHAs IPOrpaMMay U MOKaXHUTE, KaK MEHSJIUCh B HC-
TOPUHU €CTECTBO3HAHUS CTPATETHH MO3HAHUS.

Pazpea 2.

1. Kak ompeaensroT BO3pacT apXeoJOrH4ecKoi HaxoIKH, Hallel mianeTsl? KakoB auamna3zoH
BPEMEHHBIX HHTEPBAJIOB BO Beenennoit?

2. Kak usmepsitoT paccrosiHusl B MUkpomupe? Jlaiite nonarue o Mmerpuueckoit cucreme. ['ne
Ha 3emJie MO>KHO Hanbosee NpubIu3nUThCS K ee LIEHTPY?

3. Kak n3mepsitoT BpeMsi Ha UHTepBanax, MeHbIux 1 ¢? Kakumu npubopamu? Oxapakrepu-
3yHTE CBOWCTBA BPEMEHM B PA3JINYHbBIX YPOBHSAX IMO3HAHUS.

4. Kak uamepunu pazmepsl 3emiu, JIynael, Connna? KakoB aumana3zoH paccrosiHuii Bo Bee-
nennon? Kak onenwm pasmep I'anaktuku, Beenennoit?

5. Kakue nBuxeHust 3eMJiIM JIETJIM B OCHOBY KaJleH1apsi, KaKue KaJeHIapyu UCITIONb3YIOT Cceil-
4ac; ¢ YeM CBsI3aHbl UX HECOBEPILIEHCTBA?

6. Kak onpenensitor paccTtostHusl A0 3Be31? UTO Takoe «apajulakcy U «3Be3[Hasi BEIUYU-
Ha»?

7. IlosicauTe, KaK U3MEHWINCh IIPEACTABICHHS O IPOCTPAHCTBE U BpeMeHU HproTOHA B CBsI-
34 C CO3JaHMEM TEOPUU OTHOCUTEIBHOCTU. YTO TaKoe pa3MEpHOCTh IPOCTpaHCTBA?

8. OxapakTepu3yiiTe KOHLENIUN OJIM3KO- U JanbHOAeHCTBUS. [losCHUTE MOHATHE «T10JIe».
KTo0 1 Kak co3iaBain TEOPHIO 3JIEKTPOMAarHUTHOTO TOJIsA?

9. Kakue ¢yHIaMeHTalbHbIE B3aUMOJICHCTBUS BBIJENIEHbI B (M3MKE U TMOYEMY OHHU TakK
Ha3BaHBbI?

10. B wem cytp koHuenuuu aromusma? Kak pazBuBanach KOHUENIMSA aTOMU3Ma U Kak OHA
CBsI3aHa C COBPEMEHHBIMU MTPOOIEMaMHU OCTPOCHHUS €IMHON (PU3NUECKOi Teopun?

11. ChopmynupyiiTe OCHOBHBIE 3aKOHBI M TIOHSTHS KJIACCUIECKON MEXaHUKH MaTepUaTbHON
touku. Kak Mozienupyetcs cucrema, cocrosiias u3 AByxX u Oosiee MarepuanbHbIX Touek? [TpuBenu-
T€ MPUMEPHI 337]a4, B KOTOPBIX MOKHO CUMTATh 3€MIII0 MaTEepUaIbHOW TOUYKOM, a B KAKUX — HEJlb-
351.

12. ChopmynupyiiTe 3aKOHBI COXPAHCHHSI UMITYJIbCA 1 MOMEHTA UMITYJIbCA B KJIACCHYECKOM
MEXAHUKE U CBSDKUTE UX C 3aKOHOM AuMHaMHMKM Hprotona. [IpuBeaute nmpuMepsl UCHOIb30BaHUS
9TUX 3aKOHOB. Kak OHM CBs3aHBI CO CBOMCTBAMM CHUMMETPUHU IPOCTPAHCTBA-BPEMEHH U IIOYEMY
byHaamMeHTanbHbI?
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13. JlaiiTe npeacTaBiaeHUE O MOAEIN FAPMOHUYECKOIO OCLIIIIATOPA U UCIIOJIb30BaHUU ATON
Mojenu. UTo Takoe «KOTepeHTHOCTBbY», «PE30HAHC», «moispusauus»? OOwsicHuTe, noyeMy JlyHa
oOpailieHa K 3emJie OJJHOM CTOPOHOM.

14. B yem cytb 3akoHOB Kemepa? [losgcHuTe MX CBSI3b C 3aKOHOM BCEMUPHOTO TSITOTEHHS.
Hackonpko npumennma mozenb, npunsatas Hetoronom? U kak ona 6bu1a yrouneHa?

15. IlosicHuTE NOHATHSA «IHEPTUA» U «CHJIA», YKAKUTE HA CBSA3b MEKLy HUMH. Kakue BubI
SHEpPruM Bbl 3HaeTe? B Kakux cucTeMax SHEprusi COXpaHsSETCs, KaK 3aKOH COXPaHEHMsI SHEPruu
CBSI3aH CO CBOMCTBAMU CUMMETPUHU IIPOCTPAHCTBA-BPEMEHH?

16. [IpuBeauTe 10Ka3aTeabCTBA CIPABEAIMBOCTH U IPUMEHUMOCTH 3aKOHA BCEMUPHOIO TS~
roreHus Ha 3emuie, B COJIHEYHOU CHCTEME U 3a ee npenenamu. Kakue sBiieHus, NpOU3OIIEAIINE B
NOCJIEAHUE T'OJbl U IOJATBEPKIAIOIINE 3TOT 3aKOH, BBl MOXKETE IPUBECTU?

17. IlosicHuTE MOHATHUSL «KMOMEHT CUJIBI» U «MOMEHT UMITYyJbCca». Kak M3MEHSAI0TCA KNHETH-
yecKasi, I0JIHas U NOTEHLUalbHAsl SHEPTUU IUIAHETH IPU ee ABMKeHnU Bokpyr ConHua? B xakoe
BpeMs JIMHEHHAasi CKOPOCTb JBM)KEHUS 3eMIIU 10 opOuTe HaubobLIas ¥ noyemy?

18. Onuuute, kak OyJIeT MEHATHCS BEC TeJa IPU ABMXKEHUU €TI0 OT MOBEPXHOCTH 3€MIIU K
Jlyne. OObscCHUTE NPUYMHBI BOSHUKHOBEHUS IPUWIMBOB Ha 3eMjle U 0COOEHHOCTH HaOJIOACHHUS 3a
3arMeHusaMu Jlynel u ConHua.

19. B uem cocrout >¢dext Jlomnepa u KakoBa €ro poijib B UCCIIEAOBaHUM 3Be3[, Bcenen-
HOM?

20. Kak peann3oBaauch B IOCTPOCHUH HAyKU O JBHKECHUHU MATEPUU JENyKTUBHBIN U HHIYK-
TUBHBIN MeTobI? [locTpoiiTe TOrMuecKkyro cxeMy MOCTPOCHUSI MEXAHUKH U CMEKHBIX JAUCLUIUIMH.
Onenure, K KaKUM 00ObEKTaM U B KAaKOM CTENEHH MOT'YT ObITb IPUMEHEHbI MO, UCIIOJIb3YeMble
B MEXaHHMKE.

21. B KakuX eUHULAX U3MEPSIOT SHEPTUIo, paboTy, MOITHOCTL? Kak 3TH BeIMUYUHBI CBA3A-
Hbl MeXIy co00il 1 uTo Xapaktepuszyror? KakoBo 3HaueHHE yCTAaHOBJIEHHS MEXaHHMYECKOIO IKBU-
BaJICHTA TEIUIOTHI?

22. JlaitiTe mpencTaBieHue O BHYTpEeHHEH sHepruu. Kak u3MepuTh BHYTPEHHIOIO SHEPTHIO?
B 4yem cMbIci mepBOro Hayajia TEpMOAMHAMUKU?

23. TlosicHuTe Mozenb UleanbHOrO ra3a. Kak oH onuceiBaeTcs yepe3 Makpo- U MUKpornapa-
METpHI?

24. llosicHuTe NOHATHE «IHTpoNHUs». Kak sHTponust MokeT ObITh U3MEPEHA, KaK MOKHO U3-
MeHATh ee BennunHy? [losgcHnure npuHnun bosnbnMana.

25. IlosicHuTe CMBICII BTOPOrO Hayajla TEPMOJUHAMHUKU. B ueM cyTh CHOPOB O «TEIIOBOM
cMepTu Beenennoit»?

26. Yto Takoe «Hayajla TEpPMOAMHAMUKHNY, pealbHbI U HI€aTbHBIA LUKl pabOTHI TEIJIO0-
BBIX MallIVH?

27. Onpenenute NOHATHE «TEMIIEPATypa» ¢ TOYKH 3pEHUS MUKPOCTPYKTYphI BenlecTBa. Kak
3TO ONPEAEIIEHUE CBSA3aHO C ONEPALMOHHBIM OIIPEACIEHUEM?

28. IlosicHUTE MOHATHE U30JIMPOBAHHOM, 3aMKHYTOM M OTKPBHITOM cucteM. Hackonpko pac-
IPOCTPaHEHbI paBHOBECHBIE cOCTOsIHUA? UTo Takoe «pyHKIus cocTossHUsA»? [IpuBeanTe npuMepsl.

29. B ueMm coctout npuHnun OHcarepa U KakOBO €ro 3Ha4eHue?

30. B uem cocrout npunuun Jle [larense? Kak OoH cBsI3aH ¢ NPUHLMIIOM MHUHUMAJIbHOIO
IIPOU3BOJICTBA SHTPOIINU U KAKOBO 3HAYEHHUE 3TOU CBA3U?

Paspean 3.

1. Oxapakrepu3syiiTe pa3BUTHE NpeAcTaBleHUil o cBeTe. Kak u kem OBLJIO MOKAa3aHO, YTO
CBET €CTh AJIEKTPOMArHUTHAs BOJIHA? B KakuX SBIEHUAX MPOSBIISIIOTCS BOJTHOBBIE CBOWMCTBA CBETA?

2. OxapakTepu3yiTe TUCKPETHOCTh U HETPEPHIBHOCTh MaTEepUu. B Kakux sIBICHUSX MPOSIB-
JIAIOTCA KOPIYCKYJISIPHBIE CBOMCTBA CBETA?

3. OnummTe CHeKTp AICKTPOMATHUTHOTO U3nydeHHs. Kak ObUIM OTKPBITHI U M3yYCHBI WH-
bpakpacHoe U ynbTpapuoIeTOBOE U3TYyUEHHS, PEHTIT€HOBCKUE JTy4H?

4. Kak 3akoHbI poTod((hexTa moka3aau MpOTUBOPEUrs U KPU3HUC Kilaccuueckoi Hayku? Kak
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ompenensercs poron? Kakoe napneHue co3maeT u3lydeHue ¢ jmuHol BomHel 0,6 07° M, ecnn Ha
Ka)K7bIil KBAaAPATHBIA CAHTUMETP TIOBEPXHOCTH, HOTHOCTHIO €r0 Tornomaromiei, magaet 3-10%8 ¢o-
TOHOB 3a 1 c?

5. KakoBo 3HaueHue OTKpbITUsA 1eKTpoHa? Kakue Moaenu cTpoeHusi aTOMOB IOSBUINCH B
Havane XX B.? B kakoii ctenenn atoM nmoxox Ha ConHeunyro cuctemy? Jlaiite mpencraBieHne oo
SHEPreTHYECKUX YPOBHSIX M MEPEX0JIax.

6. Uto Takoe paBHOBECHOE U3JIyYEHHE, KaK OHO MOJEIUPYETCs, KAKOBbI €r0 3aKoHbI? Kakue
po0JIeMbl TEOPUH TEIIOBOTO M3IY4YEHUs MPUBENHU K «yIbTpapuoiIeTOBON KartacTpode», mpeape-
KaroIel KpylieHne «kiaccuueckoin» ¢pusuku? Kakoit Beixo1 ObUT HalieH?

7. Tllosicaute cyth runote3nl Jlyn ae bpoiina. Kak ona Obuia sKCieprMEHTaIbHO MOATBEP-
JKJEHA, KaKO€ 3HAYEHHWE JI1 €CTECTBO3HAHUS MMEET HCIIOJIb30BAaHHE KOPIYCKYJSPHO-BOIHOBBIX
CBOMCTB BemlecTBa? YTo y3HaIM O )KMBOM MaTEpHUH C IOMOILBIO JIEKTPOHHOIO MUKPOCKOIIA; Ha Ka-
KMX IPUHLUIAX OH padoTraeT?

8. IlosicHUTE CMBICII TUIIOTE3bl O TUCKPETHOM XapaKTepe UCITYCKAHUS U MOIVIOUIEHUS CBETA.
Jaiite npencraBieHre O MOSABJICHUU BEPOSTHOCTHBIX 3aKOHOB BBIHY)KJIEHHOTO U CIIOHTAHHOT'O HC-
IIyCKaHHUs CBETA.

9. [NosicauTe cMbIca MOHATHS «poToHY». Kakue sBneHust 1 KakuM 00pa3oM ObUTH 0OBSICHEHBI
C MOMOIIBI0 KBAaHTOBOW Teopuu cBeTa? YeM Takoe OOBSICHEHHE MPOTHBOPEUUT KIIACCUYECKOMY
ONMCAHUIO?

10. Kak ompenensitor TemnepaTypy 3Be3a? Uem ObLIO JOKa3aHO MaTepuUaIbHOE €IMHCTBO
mupa?

11. Kakuie yacTuIpl COCTABIAIOT SAPO aToMa, KakoBbl ero pasmepsl? Kak sTo Obuio ycra-
HOBJIEHO?

12. TlosicHuTe MOHATHE >JIEMEHTAPHON YaCTHIIbI, KaK KJIACCU(PUIUPYIOTCS AJIEMEHTapHbIE
YacTULIBI U KaK OHM HccleayroTcs. YTo Takoe «aHTuyacTulb»? B uem cocTout runore3a KBapKkoB?
Kakue npo0iaemMbl CTOAT B TEOPUH STIEMEHTAPHBIX YaCTHUIL?

13. B yem 3akitouaeTcsi €JUHCTBO JHUCKPETHOCTH M HEMpepbIBHOCTU? OxapakTepusyiiTe
npo0iieMy MOUCKA «IIEPBUYHBIX OOBEKTOBY» M KOHIICTIIMIO aToMHU3Ma. UTO Takoe «KBa3HMYaCTHIIBI»?

14. KakoBa cnenudrka MUKpOMHUpaA [0 CPAaBHEHUIO C U3yYeHHEM Mera- u Makpomupa. [lo-
SICHUTE MPUHLIUIBI COOTBETCTBUS U JONOJTHUTEIBHOCTH.

15. IlosicHuTe MPUHIMI HEONPEEIEHHOCTH, MOHATHS AETEPMUHU3MA U MHJIETEPMUHU3MA.
Kak u3aMeHHIuCh mpeacTaBieHus o ciydailHoM M 3akoHoMepHoM? IlosicHute posib mpubopa B
KBAaHTOBOW MEXaHUKE.

16. Kak pa3Bunuchk npeacTaBieHus: O IPUUYMHHOCTH B KBaHTOBOW MexaHuke? Ilouemy orpa-
HUYEHHE BO3JEHCTBUS HA MUKPOYPOBHE UMEET CMBICH (DYHAAMEHTAIBHOTO 3aKOHA MTPUPO/IbI?

17. KakumMu napaMeTpamMu ONMCBIBAETCS COCTOsIHME MUKpodacTulpl? Kak mpu 3tom ocy-
IECTBJISIETCS CUHTE3 BOJIHOBBIX U KOPIYCKYJISPHBIX cBoWcTB? KakoBo oTiiMune B OMUCAHUU COCTO-
SIHUS B KJIACCUYECKON U KBaHTOBOW MEXaHUKe?

18. Kakoe ypaBHEHHE ONHCHIBAET IBMX)KEHUE B MUKPOMUPE U COOTBETCTBYET BTOPOMY 3aKO-
Hy HproTona? Kakoii cMbICI HMEIOT BXOJSAIIUE B HETO BETUYUHBI?

19. Kakne Mozaenn ONMCHIBAIOT CTPOCHHME M CBOWCTBA aTOMHBIX saep? [louemy Tsxenbie
AJIEMEHTHI HE paclajaroTcs caMONPOM3BOJIBHO Ha Jierkue? Kakue peakuuu JeneHrs BO3MOXKHBI U
KaKHe JUIsl 3TOr0 HEOOXOAUMBI YCIOBUS?

20. ITosicuute, yeM ompesensieTcs yCTOMUMBOCTh aTOMHBIX Afep. UTo Takoe «iaedeKT mac-
CBhD) M KaK IPOUCXOAT peakliu B HeApax 3Be31?

21. Kak pa3BuBanuCh NPEACTABIEHUS O cocTaBe BemecTB? Kakue OCHOBHbBIE 3aKOHBI OIpe-
JenstoT cocTtaB BeniecTB? KakoBo 3HaueHue 3akoHa ABoraapo?

22. JlaiiTe ONpeneseHHs] MOHSATUIM «MOJIEKYNay, «XUMUYECKUM AIEMEHT», «XUMUYECKOE
coenuaeHUey. Kak oan popmupoBanuck? Kak CBA3BIBAIOTCS aTOMBI B MOJICKYJIbI?

23. IlpuBeauTte OTIAMYNS TEOPETUUECKOTO YPOBHS MMO3HAHUS OT SMIIMPHUUYECKOTO (Ha IpUMe-
pax pa3BUTHS y4eHHUs O cocTaBe BemiecTB). Kak TOYHOCTh HayKH CBsi3aHa C HATJSIHOCTBIO MOje-
nen?
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24. Yro n3y4yaeT XUMHUs, KAKOBbI OCHOBHBIE 3Tallbl €€ pa3BuTUsA? [laiiTe OCHOBHBIE MOHATUS
CTPYKTYpHOU XUMUH.

25. Onpenenure NOHITHE BAJIEHTHOCTH B Pa3BUTUU. UTO TaKO€ «HACBIIIAEMOCTD) CBSI3EN?

26. OnuimuTe BUIbl XUMUYECKHX CBA3CH, COCIUHSAIOMIUX aTOMBI B MOJIEKYJIbl U MOJIEKYJIbI
MEXIy COOOM.

27. Kakue ¢GopMbl 3alKCH COCTaBa BEIIECTB CYIIECTBYIOT U KaK B HUX OTpPa)KaroTCsl CBOM-
CTBa BellecTB?

28. C yeM cBsi3aHO OOMIIME COSAMHEHUN YyIiiepoja ¢ TOYKH 3pEHHUs CTPOeHUs ero atoma? B
Kakux (pOopMax OH BCTpeyaeTcs B mpupojae?

29. Uto Takoe 30HHas Teopusa? Kak oHa OOBSCHSET CylIeCTBOBAaHHE MPOBOJIHUKOB, IMONTY-
IIPOBOJAHMKOB U JUAJIEKTPUKOB? UTO Takoe 3JE€KTPOHHBIN ra3?

30. OOBsCHHUTE C MO3HMIMKA CTPYKTYPHI BOJBI €€ YHUKaIbHbIC (PM3UYECKHUE CBOWCTBA, BaXK-
HBIE JIJIs1 )KUBOW TIPUPOJIBI.

31. IlosicHuTe, 4TO TaKOE «TaJAKTHUKA», KAKOBBI (JopMa U CTPOCHHE TralakTHK. | e HaXoauT-
cs1 ConHeynas cucreMa B Hauel ['anaktuke?

32. KakoBbl MCTOYHMKH 3Hepruu 3Be3n? Jlaite mpencraBiieHHe 00 3BOJIOMUH OOBIYHBIX
3B€3/] U KPacHbIX TMTAHTOB U MOSICHUTE MPOLECCHI, IPOUCXOAIIMe B UX Heapax. KakoBa nepcrnek-
THBa 3Bomonuy CoiHia?

33. Pacckaxure, uto Takoe BeeneHHas, KakoBbI €€ pa3Mepbl, Kakue 0ObEKThI €€ COCTaBIISIOT
U Kakue Mojienu pa3Butus Beenennoii Bam n3BecTHBI.

34. HazoBuTe sMnupuueckue NOATBEPkKACHUs paciiupenus Beenennoil. Yto o3Hauaror mo-
HATHUSL «CTAllMOHAPHOCTH» U «HECTAlIMOHAPHOCTH» BceneHHoi, kakoBa MpUpOJa PETUKTOBOTO U3-
JTy4yeHus?

35. Kakue HabmoieHUs MOATBEPIUIN MOiens bonbiioro B3poia?

36. Kak cBs3anbl 00111as1 TEOPHUSI OTHOCUTEILHOCTH U MOJIETh paciupsronieics: Becenennoit?

37. Ilouemy B pe3ynbTaTe MEPBUUHOTO HYKJICOCHHTE3a HE MOTJIM 00Pa30BaThCsl XUMUUYECKHE
AJIEMEHTHI, CYIIECTBYIOINIHE ceifuac Bo Becenennoi?

38. KakoBo coneprkanue u 3HadeHHe 3akoHa Xab6na? OnuimmuTe »BoONMI0 Beenennoil ot
Bospmioro B3peiBa 10 Hayana nepBUYHOTO HYKJIEOCHHTE3A.

39. [aiite npeacraBienue 06 HHQISLUOHHON Teopuu poxaeHus BeeneHHoil.

40. OnuImmuTe MPOLECCHl SBOTIONNN BCeeHHOM OT ee «IIPOCBETICHUs» 10 00pa30oBaHUs ra-
JAKTHUK U 3BE3]1.

TecToBbIe 321aHMA 10 y4eOHOI MporpaMmme

B mpotiecce BBIMONTHEHUS TECTOBBIX 331aHUN Y CTYJIEHTOB ()OPMHUPYIOTCS U OLIEHUBAIOTCS Tpe-
o6yembie ®I'OC BO u OOII no nanpasnenuto 11.03.01 Paguorexnuka (npoduis: Pannorexunueckue
CpecTBa nepeaayn, mpueMa u o0padotku curnanoB) komnereniuu: OK-1, OK-7.

TectoBble 3aganus COCTOUT U3 6—12 TEOPETHUUECKHUX BOIPOCOB IO TEMAaTUYECKUM pa3zeiiaM
paboueit mporpaMMbl Y4eOHOW AUCIUIUIMHBL. BO BCex Bompocax KaKJIOTO TeCTa MPEArojiaraeTcs
BBIOOP OZTHOTO U3 4-X BO3MOKHBIX OTBETOB.

Cucrema OLEHOK BBIMOJIHEHUS KOHTPOJIBHOI'O TECTUPOBAHMUS:

— «OTJINYHO» — KOJIMYECTBO MPaBUIIbHBIX OTBETOB OT 85% 110 100%);

— «XOPOII0» — KOJIMYECTBO NMPaBUIbHBIX 0TBETOB OT 70% 10 84%:;

— «yZIOBJIETBOPHUTEIBHO» — KOJIMYECTBO MPAaBUIBHBIX OTBETOB OT 55% 10 69%.

Huxe npuBoauTcst npuMep KOHTPOJIBLHOTO TECTUPOBAHUS B BUJE IOJHOIO BapUaHTa OJTHOTO
Y3 TECTOBBIX 3aJIaHUI.

[TonHBINM KOMITJIEKT TECTOBBIX 3aJaHHUK ISl BCEX pas/iesioB pabouel mporpaMMbl PUBOIUT-
cs B ®OC mucuumummnsl b1.6.21 «KoHuenmumu ectecTBoO3HaHUS.

Tect Ne 3. CoBpeMeHHbIe acTpodu3HYeCKHe U KOCMOJIOTHYeCKHe KOHIEeMIUT

16



1. Kak nazbiBaeTcst yuenue o BcenenHoil kak menoM u MerarajlakThKe Kak 4acTH I€JIOTO
(romep):

1. KocMOTOHUS;

. KOCMOJIOT U

. ACTpOHOMUSI?

. Ha ueM 0CHOBBIBAIOTCS BBIBOJIbI KOCMOJIOTUH:

. Ha 3aKOHaX (pU3UKU;

. Ha TAaHHBIX HAOJII0/1aTeIbHONW aCTPOHOMMUU;

. BEPHO U TO, U Jipyroe?

. B ocHOBaHMM COBpPEMEHHOIl KOCMOJIOTHU JIEKUT HPEIIOJIOKEHUE O TOM, YTO 3aKOHBI
MPUPO/IbI, YCTAHOBJICHHBIE HA OCHOBE M3yu€HUs BeChbMa OrpaHuuYeHHON yactu BceenenHoii (Ha oc-
HOBE OIIBITOB Ha IJIaHETe 3eMJIsA), MOTYT OBITh SKCTPANOIUPOBAHBI HA 3HAYUTEIBHO OOoJbIIME 001a-
CTH, B KOHEYHOM cYeTe — Ha BCIo Beenennyro. K kakoMy CTpyKTYypHOMY YPOBHIO HAyYHOTO 3HAHUS
OTHOCHUTCS 3TO MOJIOKEHHE:

. OMIIUPUYECKOMY;

. TEOPETUUYECKOMY;

. hpunocodpcromy?

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

. HBIOTOHOBCKAs T€OPHsI TATOTEHUS;

. 0011251 TEOpHSI OTHOCUTEIIBHOCTH?

. Kakoit npencrasisn A.DiiHiuTeiiH BeeneHHyro B 11e10M:

. CTallMOHAPHOW;

. MEHSIOIIEICS CO BpeMeHeM?

. B nauane 20-X roJj0B COBETCKMII MaTeMaTHK BIEPBbIE PEIIMJI YpaBHEHUS 00Iel Teopun
OTHOCHUTEJIBHOCTH IIPUMEHUTENIBHO KO BCEil BeeleHHOM, He HaKiIabpIBasl YCIOBHS CTAllMOHAPHOCTH.
KTto0 6B1T 3TOT MaTeMaTuk:

1. A.A.®puaman;

2.T'.A.T'amoB?

7. B 1929 r. amepuxanckuii actpoHom 2.Xab06u onyOnukoBan ctatbio «CBs3b MEXIY pac-
CTOSIHMEM U JTy4€BOM CKOPOCTHIO BHETAJIAKTUYECKUX TYMaHHOCTEI», B KOTOPOW MPHILET K BHIBOAY:
«/lanexue rajJjakTUKHA yXOIAT OT HAC CO CKOPOCTBIO, MPONOPLMOHAIBHOMN yIaIeHHOCTH OT Hac. Yem
JajbIlle TajakThKa, TeM OoJibllie €€ CKOPOCTh» (KO3 OUIMEHT MPONOPIHUOHATHFHOCTH TMOTYYHIT
Ha3BaHUe MOCTOSTHHON Xa061a). DTOT BbIBOJ Xab0I1 MOJIyyrsl Ha OCHOBE AMIIUPUUYECKOTO YCTaHOB-
JeHus onpeneneHHoro ¢puzndeckoro g dexra. Kak HazpiBaeTcs 3TOT A3 PeKT:

1. KpacHOE CMEIlEeHHUE;

2. peIMKTOBOE U3ITy4YeHHE?

8. SIBnsiercs nu Hama ["anakTuka EHTPOM, U3 KOTOpOro uieT pacuupenue Beenennoit? (Ja
| Hem)

9. Kto BriepBble BhICKa3all MPEANOIOKEHHE O «ropsiueil» BceneHHol Ha HavyanbHOM cTaguu
HBOJIIOLINHU:

1. I'amoB;

2. Xa00u;

3. Yuncon?

10. Mopnenb ropstueii BeeneHHO# nomydniia sMIupHIecKoe moaATBepkaeHne B 1965 1. B oT-
KPBITUM aMepUKaHCKuX yueHbIX [leH3naca n Yusncona. Yto 6bU10 ©MH 0OOHApYKEHO:

1. penuKTOBOE U3ITyYEHUE;

2. KpacHO€ CMEUIEHUE;

3. mynbecap?

11. B ocHOBe COBpEeMEHHON KOCMOJIOTHH JIeXKAT MPEACTaBICHUS 00 OAHOPOJHOCTU U U30-
TpomHOCTH Bceenennoit: Bo BeeneHHoON HET Kakux-Tn0O0 BBIICICHHBIX TOYEK M HaIpaBJICHUH, T.c.
BCE TOUYKHU U HalpaBJeHUs paBHONPaBHbI. Kak Ha3bIBaeTCs 3TO YTBEP/KACHUE:

W W N = N W N

DN~ 01— B W~
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1. KocMoJIOrHYECKUH TIOCTYJIAT;

2. IPUHIIMI SKBUBAJIEHTHOCTH;

3. IPUHIHUIT JOTOJIHUTEIBHOCTU?

12. Kakas monens BcenmeHHOW COOTBETCTBYET TEOPHH OJHOPOIHOW HM30TpOnHON BceeneH-
HOM:

1. oTKpBITas;

2. 3aMKHYyTas;

3. ¥ OTKpBITasi, U 3aMKHYTas1?

13. B Mozensix ogHOpOAHOM H30TPONHOM Beenennoil Beigensercs ee 0coboe HayaIbHOE CO-
crosHue. Kak oHO Ha3bIBaeTCs:

1. CUHTYJISIDHOCT®;

2. yepHas abIpa;

3. nynbcap?

14. Tlo 3navyenuro noctosHHON Xab0ma onpenenstoT Bo3pacT Beenennoii. Kakos oH:

1. 1-2 mupn. ner;

2. 1020 mupa. ner;

3. 100200 mupa. net?

15. CymiectBoBasiu v BO BceneHHO# BONIM3M CHHTYJIIPHOCTH MOJIEKYINbl U atombl? (Ja /
Hem)

16. ITo3BossieT 1 COBpeMEHHasi KOCMOJIOTHS ONUCcaTh U3MEHEHHE (PU3NYecKUX MapaMmeTpoB
Bcenennoii B npouecce ee paciuupenus? (Ja | Hem)

17. MoxHo 11, HaOmIoAasgs KOCMUYECKOE 3JEKTPOMAarHUTHOE U3ITy4YeHHe, U3y4aTh JI0XY,
npemecTByonyio pekomounanuu? (Ja | Hem)

18. bruio 11 B mepBYIO CEKyHIy IMocie Havana paciupeHus Beenennoii npeobnaganue ya-
crun Haja antryactutiamu? (Ja | Hem)

19. Cnycts HecKOJIBKO CEKYH/] IIOCiIe Havajla paciiupeHus BceneHHoll Hauanach 3moxa, Ko-
raa oOpa3oBayIUCh siApa AeWTepus, renus, JuTus U oepusuind. Kak B coBpeMeHHOW KOCMOJIOTUU
Ha3bIBAETCs 3Ta dI0Xa:

1. HykII€OCUHTE3A;

2. pekoMOUHaIUN?

20. B mocnemHue NECATHICTHS Pa3BUTHE KOCMOJOTHH M (PU3MKH DJIEMEHTapHBIX YaCTHII
MO3BOJIMIIO TEOPETUYECKU PACCMOTPETh CaMyl0 HadaJlbHYI CBEPXIUIOTHYIO CTAJHIO PaCIIMpPEHUs
BceneHHoi, KoTopas 3aBepIImach yke K MOMeHTy t okomo 107 ¢. Kak HasBamm 3Ty cTaamio pac-
mupenus BeeneHnoii:

1. uHIsIIIMOHHAS;

2. peKkoMOUHAIINY;

3. HyKJIeocuHTE3a?

21. Kak ObI10 pacmpeziesieHO BEIIecTBO BO BeeneHHo nocie 31moxu pekoMOMHaINK:

1. HepaBHOMEPHO (CYIIECTBOBAIM MAaCCHUBHBIE TEJa);

2. IOYTH PaBHOMEPHO?

22. Kax Ha3bpIBaeTCsl HApACTaHUE BO3SMYIICHUH (MaJbIX OTKIOHEHHH OT CPETHETO 3HAUCHHUS)
IUIOTHOCTU M CKOPOCTH BEILECTBA B NEPBOHAYAIIBHO OJHOPOAHOM cpene MoJA JEHCTBUEM IpaBUTa-
IIUOHHBIX CHIL:

1. rpaBUTaLlMOHHAS HEYCTOMUNBOCTB;

2. rpaBUTaLlMOHHAS KOHJIEHCAIHS?

23. Kax Ha3zpiBaeTcs npouecc GopMUPOBAHUS KOCMHUUECKUX TEJ U3 pa3psHKEHHOU ra30Boil U
ra3oBO-TIbUIEBOI cpeibl 0] ACMCTBUEM IPaBUTALIMOHHBIX CHJI:

1. rpaBUTAaLIMOHHAS KOHICHCALUS;

2. TpaBUTAllMOHHBINA KOJUIATC?

24. Kak Ha3bIBaeTCsl y4eHHE O MIPOUCXOKIACHUU U Pa3BUTUHA KOCMUYECKHX TEJ U UX CUCTEM:

1. kocMOTOHUS;

2. KOCMOJIOT 1S,
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3. actpo¢uzuka?

25. UTo HaXOUTCS MEXKIY 3BE3/IaMHU:

1. mycToe nmpocTpaHCTBO;

2. BEIIeCTBO?

26. Kakoit XUMHUYECKUH 3JIEMEHT MPEo0IaIacT B MEK3BE3THOM Tase:
1. renmii;

2. BOJIOPOJ;

3. KUCIIOPOI;

4. yriepon,

5. azot?

27. Kakas MoJiekya npeo0iaiaeT cpeir MOJICKYJ MEK3BE3THOU CPEJIbL:

1. Bogopoz;

2. BOJA;

3. ammuak?

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

1. B o0sakax aTOMapHOTO BOJOPO/IA;

2. B MOJICKYJISIPHBIX O0s1akax?

29. Kak Ha3bIBaeTCs B 3BE3/IHOM KOCMOTOHHMH IUIOTHBIA ()parMEeHT MOJIEKYJISIPHOTO 00JIaKa,

B KOTOPOM €1IC HC JOCTUTHYTBI TEMIICPATYPHI, HCO6XOIII/IMI)IC JJI Hadyajia TCPMOAACPHBIX peaKuHﬁ,
T.C. IIPCBpaAlICHHA obnaka B 3BE31Yy:

Hem)

1. mporo3Be3na;

2. HEUTPOHHAS 3BE3/1a;

3. Oenblit KapauK?

30. CkoJIbKO B CpeTHEM 3BE3[] POXKIACTCS €XKEroHO B [ amakTuke:

1. okomno 10;

2. okomo 100?

31. locTyrieH U MpssMOMY HaOJIIOIeHUIO Tipotiece poskacHus 38e3abl? (Ja | Hem)

32. MoryT j1 acTpOHOMBI HaOIIOIaTh JKU3Hb OJHOM 3Be3/bl OT Havaia a0 Kouua? (Ja /

33. dusnyeckue 3dKOHOMCPHOCTH, CBA3BIBAIOIIHC Ha6n}oz[aeML1e XAapPaKTCPUCTHUKU 3BC3/,

OTpakaroTCsl Ha Juarpamme LBeT—cBeTuMocTh (auarpamme ['epummpynra—Peccenna), Ha KOTOpoi
3Be3/1bl 00pa3yloT OTJeNbHbIE TPYNIHPOBKU. Kak OHM Ha3bIBAOTCS:

1. mocneaoBaTeIbHOCTH,
2. pags1?
34. Ha kakoli 1ociie1oBaTeIbHOCTH TUarpaMMBbl [IBET-CBETUMOCTD JTF00ast 3Be3/1a mpoOy et

6OJ'II>I_Hy1-O 4acTh CBOEH JKH3HM:

1. moce10BaTeIbHOCTH CBEPXTUTaHTOB;

2. TJIaBHOM TIOCJIEI0BATEILHOCTH;

3. TIOCIIeI0BATEIBHOCTH CYOKapIUKOB?

35. Uem ompenensieTcss KOHEIl YBOJIIOIUY 3BE3 b

1. ee pazmepowm;

2. ee maccou?

36. Uto siBIIsIeTCSI KOHEUHBIM JTAIlOM JBOJIOIIMH 3BE3/IbI CPEAHEH W Majloi Macchl (MEHBIIIE

3—4 macc ComnHia):

1. Genblii KapIuK;

2. HEUTpOHHAs 3Be3/1a;

3. yepHas apipa?

37. Kak Ha3pIBaeTCs 3B€3/1a, POXKICHUE KOTOPOU COMTPOBOKIACTCS BCIIBIIIKONH CBEPXHOBOM:
1. HelTpOHHAs 3BE3/a;

2. 6emblil KapJvK;

3. uepHas apipa’?

38. Uto obOpa3zyercs B poIlecce 3BE3AHON IBOIOIMH, €CIIM Macca 3Be3/bl Oy/IeT HACTOIBKO
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BEJIMKA, UYTO JJaxke 00pa3oBaHNE HEUTPOHHOM 3BE3/Ib HE OCTAHOBUT T'PABUTAIIMIOHHOTO KOJLIAICa:

1. mynbcap;

2. yepHas apipa?

39. Kak naszpiBaercs Hama ["amakTuka — 3Be3[iHasi CUCTEMa, B KOTOpYIo norpykena CoiaHeu-
Has cUCTeMa:

1. Mneunsiii [1yTs;

2. MeraranakTHka;

3. Tymannocts AHApOMEIBI?

40. OkpectHoctu ConHIa — 3T0 00beM ['amakTHKH, B KOTOPOM JOCTYIHBIMU COBPEMEHHOMN
ACTPOHOMHUHU CpPEACTBAMHM MOKHO HAOIIOaTh W U3y4aTh 3Be3/bl pa3HbIX TUIOB. Kak mokasbiBaeT
MPAKTHKA, 3TO «IIap», KOTOPBIA COMEPKUT OKOJIO 1,5 Thicsu 3Be3a. KakoB pamuyc «mrapay, mpea-
cTaBJsitoniero codoit okpectHoctu ConHua:

1. 1 ok (1 mapcek = 3,263 cBETOBBIX I0/1a);

2. 20 nx;

3. 100 nk?

41. CxonbKo 3Be3/] U3YUYEHO B 00BbeMe, KOTOPBIN HAa3bIBACTCS HEMOCPEICTBEHHBIMH OKPECT-
HocTaMU CoiHIA:

1. oxoio 100;

2. oxouio 1000?

42. Kakas 3Be3/1a ceituac cuutaetcs Onrkaiieit cocenkoir ComnHia:

1. AnbTaup;

2. ITpokcuma;

3. [Ipormmon?

43. Hamum npeaxu oObEAUHUIN BCE 3BE3/IbI B TPYIIIIBI — CO3BE3/MS. SIBISIOTCS M CO3BE3AUS
(U3HMYECKUMU TPYIMITUPOBKAMH 3BE3]1, CBSI3aHHBIX MKy coboii oouumu cBoiictBamu? (Ja | Hem)

44. Kak Ha3bIBAIOTCS TPYIIBI 3BE3/], CBSI3aHHBIX OOIIMM MPOUCXO0XKICHUEM, MTOJOKEHUEM B
MIPOCTPAHCTBE U JIBMKCHUEM:

1. co3Be3aus;

2. CKOIUIEHHUSI 3BE3/1?

45. Habmonenust B XIX Beke MO3BOJIWIM YCTAHOBUTD, YTO 3BE3JHBIC CKOIUICHUS pa3Jens-
I0TCS Ha!

1. mapoBbIe CKOIUICHHUS;

2. paccesiHHbIE CKOTLJICHUSI.

Bo BTOpoii monoBuHe XX Beka K 3THM KJIaccaM 3BE3/HBIX TPYIIHPOBOK J00ABHUIICS €IIle OJMH:

3. accouuanuu 3Be3 .

YacTh U3 3BE3AHBIX TPYNIUPOBOK MpUHAIIEKHUT Hamel ['amaktuke. Kakue rpynmupoBku
3BE3J1 PEACTABIISIOT co00# cTapeiiiue 00bekThl Hatel ["anaktuku? (Beeoume nomep)

46. Kaxyto popmy nmeer Haia ['anakruka:

1. chepsr;

2. MJIOCKOTO JHCKA;

3. IBOSIKOBBIITYKJION JINH3BI?

47. Kak Ha3pIBaeTCs yacTh BceneHHOU, TOCTyMHAsl COBPEMEHHBIM aCTPOHOMUYECKUM METO-
JIaM UCCJIEJOBAHUM:

1. MeraranakTuka;

2. Muneunsiii [1yts?

48. Kak Ha3bIBaIOTCS [BE OMMKalIe K HaM TadaKTUKU:
1. MareiiaHoBEI 00J1aKa;

2. llenTaBp A;

3. Ksunrer Credana?

49. TanakTUKu MOAPA3EAIOTCS Ha:

1. 3IIMNTHYSCKHE;

2. cliupalbHBIE;
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3. HENpaBUJIBHBIE.

K xakomy Tuny npunauiexxur Hama ['anaktuka?

50. Kak Ha3pIBaeTCs rpylina rajJakTHK, BKIFOYAIOIas HAIITY:

1. MecTHas rpynna;

2. Mneunsiii [1yTs;

3. MaremianoBsl o6saka?

51. Kakue cucremsl Bo BeceneHHOM ABIIAIOTCS CaMbIMM KPYITHBIMU U3 YCTONYMBBIX:

1. cKoOmIEeHHUs rajNakTUK;

2. IEMOYKH CKOTUICHU TaJIaKTHK;

3. «cTeHKn»?

52. Ecth KOCMHUYECKHE OOBEKTHI, OT KOTOPHIX HEBO3MOXKHO MPUHATH M3IydeHue. Mx Hamu-
YHhe yJAaeTCsl yCTAaHOBUTh TOJIBKO 10 UX IPaBUTAlMOHHOMY BO3IEHCTBUIO Ha cocenell. Kak HazBanu
HEBUMMOE BEILECTBO, MPOSBIIsIONIee ce0s 110 B3aUMOJEHCTBUIO C BUJAUMBIM IIOCPEACTBOM CHJI TS-
TOTEHHUS:

1. ckpbITas Macca;

2. abCOIFOTHO YepHOE TeJ0?

53. B ocHOBe cCOBpeMEHHOW KOCMOTOHUH — THIIOTe3a 0 MpoucxoxaeHun CollHIa U MJIaHeT,
BbickazaHHas emie B X VIII Bexe 1ByMs KpynHbIMHU yueHbIMHU U Guiocodamu. KTo 3tu yueHsle:

1. bokon u Jlekapr;

2. Kanr u Jlamutac?

94. Mcnonp3yroTcs 11 B yYEHUU O NPOUCX0k1eHUU COHEYHOW CUCTEMBI IaHHbIE O JPYTUX
3pe3nax”? ([Ja | Hem)

55. Kak B KOCMOTOHUM Ha3bIBAIOT I'a30IbUIEBYI0 TYMAaHHOCTb, B KOTOPOW BO3HUKJIM IJIaHe-
Thl, UX CITYTHUKH, MEJIKUE TBEPJbIE TENa:

1. mporomianeTHOE 00J1aKO;

2. my1aHeTe3uManb?

56. B 40-x romax akagemuk O.FO.IIIMuUAT BBIIBUHYJ CTaBIIYIO OOIICTIPUHATON THITOTE3Y 00
o0pa3oBaHNM 3eMJIU U IPYTHX IJIAHET U3 XOJOAHBIX TBEPABIX JAOIMIaHEeTHbIX Tell. Kak HazpiBatoTcs
9TH TeJa:

1. nnanere3umainy;

2. actepouipi?

57. Kakos Bo3pact CounHia:

1. okomno 1 mupn. ner;

2. okoJo 5 mipna. net?

Tembl pedepaToB Mo y4eOHOI mporpamme

B nporecce moAroToBky M HamucaHus pedepara y CTyIEeHTOB (POPMHUPYIOTCS M OLIEHUBAIOTCS
tpedyembie ®I'OC BO u OOII no nanpasnenuto 11.03.01 Paguorexnuka (mpoduis: Paguorexunuye-
CKHE CpeJICTBa Mepenavu, mpuema u oopabotku curaanos) kommerermuu: OK-1, OK-7.

Huxe npuBoasitcs mpumepsl TeM pedepaToB i1 paboueil mporpamMmabl.

[TonmHBIN KOMIUIEKT TeM pedepaToB Ui BCeX pasfesoB paboyel mporpaMMbl MPUBOJIUTCS B
DOC mucuumnmasl b1.5.21 «KoHIenmmu ecTtecTBO3HAHMUS.

1. Hayka 1 Hay4yHOE O3HaHUE

OO61ue Moieny pa3BUTUS HAYKH U HayYHbIE PEBOJIIOLINU.

ITpobremMa MHOXKECTBEHHOCTH pa3yMHBIX MUPOB 1 rurnote3sl o HI1O.
Actponorus, Pro u contra: Hayka win JokeHayka?

MonenupoBaHue (B TOM YUCIIE MaTEMATHUECKOE) KaK METOJl HAYYHOI'O ITO3HAHUSI.
danpcudunupyemMocts 3HaHuH 10 [lonmepy kKak KpuTepuil HAYIHOCTH.
B3anmocBsI3p HOBBIX HaYYHBIX [TApaJUTM U HAyYHBIX PEBOJIIOLUH.
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[Tpuntuns! Bepupukayy u GpanrbCupuKay B HayKe.

[Ipupona maTemaTnueckoi uctunsl (1o ['exemnto, Tapckomy).
Matemaru3arus Kak IPUHIINAI SAWHCTBA (PU3MYECKON peaTbHOCTH.
[Mudaropuiickas mkosa rapMOHUU, MEPHI U YHUCIIA.

Kocmonorus [Ironemest u «Anbmarecty.

OcHoBHbIE 11e7T1 ¥ TPOOIEMBbI ATXUMHUH.

EcTtecTBeHHOHay4YHbIE aCIIEKTHI IAPAaHOPMAJIbHbBIX SBJICHUH.
CHUCTEMHO-UCTOPUUYECKUI METO/T B HAYYHOW KapTUHE MHpA.
[Tpobnema KOHIENTYyaaIbHON YHU(PHUKAIIMHA €CTECTBEHHBIX HAYK.

2. ©u3uKa 1 KOCMOJIOTHUSI

CTpyKTypHblE YPOBHM OpraHM3allMd MaTepuu: MHUKpoMup U Mmeramup. IIpocrtpanHcTBO 1n
BpEMs B COBPEMEHHON HAyYHOW KapTUHE MUpA.

CumMmMeTpust B IpUpPOJE.

Meramup: coBpeMeHHbIe acTpo(hU3MUECKUe U KOCMOJIOTHYECKHE KOHLICTIIIHH.

«Tonkas noacrporika» BeceneHHOM 1 aHTPOIHBIN NPUHIMIL.

Konnenuus «601b110r0 B3pbIBa». JTalbl KOCMUYECKOH 3BOJIIOLINY.

[ToHATHST TIPOCTPAHCTBA-BPEMEHU B CIEHUAIBLHOW M OOLIEH TEOPHH OTHOCHU-TEIBHOCTH).
CBolicTBa IPOCTPAaHCTBA U BPEMEHHU.

Anopuu 3eHoHa U 1po0IeMBbI IBUKEHUS U IPOCTPAHCTBA.

IlonsTHIE O BpEMEHHU B UCTOPUU YEJIOBEUECKOM LIMBUIIN3ALINH.

PerpocniekTrBa npeacTaBieHnit 0 GU3NIECKOM MTPOCTPAHCTBE U BPEMEHH.

@DeHOMEH BPEMEHHU U YEPHBIE JBIPBI.

UYepHble ObIPBI U MOJIEND «OO0NBIIOTO B3PHIBAY.

EctecTBeHHOHayuyHbIE B3rsaA6l HA MUp JleoHapo na Bunun.

Konnenmus knaccudyeckoro BpeMenn HeroToHa.

Bo3HuKHOBEHHE M CTAHOBJICHHE JAMJIACOBCKOrO JETEPMHHU3MA (PUUUHHO-CIEICTBEHHBIX
cBs3eH (PU3NUECKUX SBICHUM).

Bropoe Hauano TepMOAMHAMUKY U TEIIOBas cMepTh Beenennoii no Knaysuycy.

[Ipo6nema sa¢upa B ecTECTBO3HAHUHM B UCTOPUUYECKOM PETPOCTIEKTUBE.

I'eomerpust Pumana u ¢pusndeckoe npocTpaHCTBO.

Konuenunu otHocutensHoctu Jlapmopa, Jlopenua u Ilyankape.

Konnenmuu Bpemenu beprcona, Konra, Cnencepa u Maxa.

BoO3HUKHOBEHNE U CTAHOBIIEHUE 3aKOHA COXPAHEHUS DHEPTUN.

3HayeHHe COOTHOILIEHHs HeorpeeneHHocTel ['eii3en0epra i pa3BUTHS HAYKH.

CucreMHBIi MeTO U Ta0IHIa JJIeMEHTOB MeHeneena.

CraHOBJIeHHE U pa3BUTHE WU 00bETUHEHUS IPUPOAHBIX B3aUMOJICHCTBU.

TsAroreHne u reoMeTprst HICKPUBJIEHHOTO MPOCTPAHCTBA-BPEMEHU IO DHUHIITENHY.

[Tpobnema CKpBITBIX pa3MepHOCTEN MPOCTPAHCTBA, BPEMEHHU U B3aUMO/IEHCTBUH.

BeposATHOCTHBIN 1€TEpPMUHN3M U CTATUCTHYECKUE 3aKOHOMEPHOCTH B MUKPOMMUDE.

CumMeTpuu B IPpUpOJIE U 3aKOHKI coxpaneHus (o Herep).

[IpuHnun nononHuTenbHOCTH bopa M HaydHas paMOHAIBHOCTb.

KpynHomaciitabnast ctpykrypa Beenennoit (MeTtaranakTukn).

I'unoTe3bl 06 06pazoBanuu BeeneHHOM B HICTOPUUYECKOI peTPOCIIEKTUBE.

CnaOblii M CUIIBHBIN aHTPOIHbIE TPUHIUIIBI.

CBepXCUIIBHBIN BapUaHT AaHTPOITHOTO IPUHIIUIIA.

[lepBble TpU MUHYTHI TIOCIIE «OOJBIIOTO B3PHIBAY.

@pakTaisl, FeOMETPUS U PA3MEPHOCTH IIPOCTPAHCTB.

[Tpobnema BpeMEHHU 1 3BOJIIOLIMOHHBIE TEOPUU B €CTECTBO3HAHUU.

Bcenennas, yenoBek U (pyHJaMEHTaIbHbIE B3aUMOAECHCTBHSL.

@paxTalibl 1 AUHAMHUYECKUH Xa0C B MAKPOPHU3NUECKUX CUCTEMAX.
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[Tpobrema HEOOPaTUMOCTH BPEMEHHU KaK OTPakeHUE €CTECTBEHHON PEalbHOCTH.

®pakTabHOCTh MPOCTPAHCTBA 110 MaHAeIb0pOTY U GU3NYECKUN MUP.

CoBpeMeHHbIE THIIOTE3bI M YUEHUS O TIOpsIKe (KocMoce) u becriopsake (xaoce).

Mojenu IUCKPETHOro MPOCTPAHCTBA U BPEMEHH.

I'eonoruueckas crpena BpeMEHHU (Ha IpUMEPE IIAHETHI 3eMILs).

Knaccugukanus 38e3/1 1 UX 3BOJIOLMS, TOKOJIEHUS 3BE31.

CoBpeMeHnHnbie Moienu Bo3HUKHOBeHUs ConHeuHoi cuctembl (XX n XXI Beka).

[TpyHIMI OTHOCUTEIBHOCTH K CPEACTBaM HAOIIOIEHUS U HEKJIaCCUUEcKas HayKa.

[IpencraBnennus ApucToTeNs O THUMAX JBUKCHUS M BPEMEHU M UX OTPaKEHHE B COBPEMEH-
HOM €CTE€CTBO3HAHUHU.

Mopenu 1 KOHCTPYKIIMK BPEMEHH B €CTECTBO3HAHHH.

OT aHTHYHOTO BakyyMa (IIyCTOTHI) O COBPEMEHHOTO (PU3UYECKOI0 BaKyyMa.

OT aHTHYHBIX aTOMOB J[eMOKpHUTa K KBapKaM MUKPOMHUPA.

JlBa Tuna BpeMeHU ApPUCTOTENS U UX MECTO B COBPEMEHHON HayKe.

KocMmonornueckas 3BoJoLMsS MaTEPUU U €€ CTPYKTYPHbBIE YPOBHH.

Texkymuil 1 pyOeKHbII KOHTPOJIb OCYIIECTBISAIOTCS 110 KOHTPOJIBHBIM BOIIPOCAM 110 U3yda-
eMOi IUCIUILINHE, B ()OpME TECTOBBIX 3a/1aHUI MM B BUJIE ITOATOTOBICHHOTO pedepara.

4.2. ®oH/ OLIEHOYHBIX CPE/ICTB VI MPOBEeHHs] IPOMEKYTOUHOM aTTeCcTAlUN

4.2.1. Bonpochl, BHIHOCHMbIE HA 3a4eT Mo AUCHHILINHE « KOHIenuuu ecTecTBO3ZHAHU
1 HanpasJenusi noaroropku: 11.03.01 Paguorexnuka

B mporuecce moaAroToBku M caayM 3adeT (GOPMHUPYIOTCS U OLICHHMBAIOTCS BCE Tpedyemble
®I'OC BO u OOII nns manpasnenust 11.03.01 Paguorexnuka (npoduns: Paqnorexnudeckue cpen-
CTBa Mepeiauu, npuemMa 1 00padoTku curnanon) kommnereHuu: OK-1, OK-7.

1. Jloruka u METO10JI0TUSI HAYYHOI'O [TO3HAHMUS.

2. O6mmue MO/IENH pa3BUTHSI HAYKU U HAYyYHbIE PEBOJIIOLUH.

3. OcoOeHHOCTH COBPEMEHHOMN €CTECTBEHHOHAYYHOM KapTUHBI MUpa (MIPUHITUIIBI CHCTEMHO-
CTH, TJI00AJIEHOTO SBOJIIOIIMOHU3MA, CAMOOPTaHU3AIUH ).

4. CTpyKTypHbIE YPOBHU OpraHU3alMA MAaTEpUU: MUKPO-, MAKpO- U METaMHp.

5. MakpoMup: KOHUEMINN KJIACCUYECKOr0 €CTECTBO3HAHMS. [[pUHIMIIBI OTHOCUTEIBHOCTH U
CUMMETpHUU. 3aKOHBI cOXpaHeHus. bin3ko- u nanpHOAEICTBUIE.

6. Muxpomup: KoHIENIUU coBpeMeHHOo# (u3uku. KBantoBas xonuenmus. [IpuHuumne He-
ONPEIETICHHOCTH U IONOJHUTEIBbHOCTH.

7. BepoATHOCTHBIN XapakTep MUKpoIrpoleccoB. CtaTuctuueckue 3aKoHbl. KopryckynsapHo-
BOJIHOBOI! JTyalTu3M B COBPEMEHHOU (pU3UKeE.

8. OyHIaMeHTaIbHBIE B3aUMOJICHCTBUSA U SJIEMEHTAPHBIE YACTHUIIHI.

9. Meramup: coBpeMeHHbIE aCTPOPUZNIECKUE I KOCMOJIIOTUYECKNE KOHIICTIIIHH.

10. CoBpeMeHHbIE KOCMOJIOTHYECKHE MOiesd BeceneHHom.

11. Konnenmust «00bIIOT0 B3pbIBa» U paciiupsiomieiics BecenenHoi.

12. CTtpoeHue 1 3BOJIIONMS 3B€3/] M TATAKTUK. JTarbl KOCMUYECKOUW 3BOJIFOLIHH.

13. [IpocTpaHCTBO U BpeMsi B COBPEMEHHOM HAy4YHOM KapTUHE MUpa.

14. TloHATHS TPOCTPAHCTBA-BPEMEHHU B CIIELMATBHON U 00IIel TEOPUU OTHOCUTEIHHOCTH.

15. CgoiicTBa MpocTpaHCTBa-BpEMEHU M 3aKOHBI COXPAHEHUSI.

16. KoHnenuust CHCTEMHOI'O METOIA UCCIIEIOBAHMSI.

17. TloHsTHS CIIO)KHON CHUCTEMBI, OOpaTHON CBSI3H, CIIY4allHOTO U I€1eco00pa3Horo moBe-
JICHUS.

18. KubepHeTHka Kak HayKa O CIIOKHBIX CUCTEMaXx.

19. Konuenuust ieTepMUHU3MA U CTATUCTUYECKUE 3aKOHBI.
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20. Knaccuueckuii ¥ BEpOATHOCTHBIN IE€TEPMUHU3M.

21. KoHnenmus HeoOOpaTUMOCTH ¥ TEPMOAMHAMUKA.

22. Tlopsanok u 6ecriopsaok, Guykryarun. [IpuHImn Bo3pacTaHust SHTPOIINH.

23. OTKpBITHIE CUCTEMBI U HEOOpaTHUMBIe Mpoliecchl. HepaBHOBECHBIE CHCTEMBI.

24. KoHnenuusi caMOOpraHu3aliy B HayKe.

25. Camoopranu3anus B JUCCUIATUBHBIX CTPYKTYpax.

26. Camoopranu3anus Kak MICTOYHUK U OCHOBA 3BOJIIOLIUUA CUCTEM.

27. DuTponus u nHdopmaIus.

28. IlepcriekTuBHI I7100ATBHOTO HH(OPMAITMOHHOTO MTOAX0/1A K IeHCTBUTEIBHOCTH.

29. IlocTpoeHne coBpeMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTHA.

30. OcoOeHHOCTH OMOIOTUYECKOTO YPOBHS OPraHU3aI[MH MaTEPUH.

31. YpoBHM Opranu3anuu XMBBIX CUCTEM H 3BOJIONUS (HOPM KHU3HU.

32. Camoopranuzainys B KUBOW MaTEepUH.

33. IlpuHIun yHUBEPCAIbHOTO 3BOJIIOIMOHU3MA.

34. Konnenuu 6mochepsl 1 HOOCHEPEHI.

35. Cuctema: npupoga-ouocdepa-uenopek. ['eorpaduueckuii JeTepMUHU3M. U TeXHOCDepa.

36. Ilepexon ot 6uocheps! kK Hoochepe.

37. B3auMOCBsI3b KOCMOCA U KUBOM TIPUPO/IBI.

38. YenoBek Kak NpeMET €CTECTBEHHO-HAY4YHOTO [IO3HAHMUS.

39. [Ipobnema anTpomnoreHe3a. buojoruueckoe M COLMATBLHOE B OHTOTEHE3Ee M HMCTOpPUYE-
CKOM pa3BUTHH YEJIOBEKA.

40. ConmanbHO-3TUYECKUE MPOOIEMbI TEHHON MH)KEHEPUH YEJIOBEKa.

41. EcrecTBEHHO-Hay4HbIE aCIIEKThI 3KOJIOTUU.

42. IlpoTuBopeuwst B cucTeMe: mpupoia-onochepa-yenoBex.

43. CuHepreTu4ecKuii moaxo 1 K KO3BOJIOIMH YeJIOBEKa, OOIIECTBA U IPUPOJIBI.

44. buocdepa ¥ npe1oTBpallieHHe FIKOJIOTHIECKOM KaTacTpodbl.

OneHouHble cpeAcTBa AJI1 UHBAIMJIOB U JIML C OTPAHUYEHHBIMUA BO3MOKHOCTSMH 30POBbS
BBIOMPAIOTCS C YUETOM MX MHIAUBUAYAIBHBIX ICUXO()U3NUECKUX OCOOCHHOCTEH.

— MpU HEOOXOAMMOCTH MHBAJIMJIAM U JIULAM C OPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pOBbS
MIPEIOCTABIISETCS AOMOJHUTENBHOE BPEMs JUIsl TIOATOTOBKHM OTBETA Ha SK3aMEHE;

— NP MPOBEJCHUU MPOLEAYPhl OLEHUBAHUS PE3yJbTaTOB OO0Y4YEHHsS WHBAIUAOB M JIHI C
OTpaHMYEHHBIMH BO3MOXKHOCTSIMH 310pPOBbsSI NPEAYCMATPUBAETCS HCIOJIb30BAaHUE TEXHHUYECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIAYAIBHBIMUA OCOOCHHOCTSIMH;

— MpU HEOOXOAUMOCTH I 00yYaroIUXCsl ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSMHU 3/I0POBBS U
MHBAJIUOB MPOIe/lypa OLEHUBAHUS PE3yIbTaTOB O0YUYEHHUS MO JUCLUIUITMHE MOXET MPOBOAUTHCS B
HECKOJIBKO JTaroB.

I[Iporienypa olileHUBaHUS pe3yJIbTaTOB OOYUEHUSI MHBAJIM/IOB M JIML] C OTPAaHUYEHHBIMU BO3MOXK-
HOCTSIMU 3/I0pOBbsl 10 JTUCLUIUIMHE (MOJYJI0) MpeaycMaTpUBaeT IMpeaocTaBlieHne WHGOpMalu B
(dopmax, alanTHPOBAHHBIX K OIPAHMUYECHUSIM MX 3/I0POBbSI M BOCHIPHUSTHS HH(DOpMALHH:

Jljig U1 ¢ HapyILIEHUSIMU 3PEHUSL:

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

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUid U1 ¢ HapyLIEHUAMH CiIyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyLIEeHUSIMU OTIOPHO-JBUTATEIBLHOTO amnmnapara:

— B Ie4aTHoi (opme,

— B (hopMe 2IIEKTPOHHOT O TOKYMEHTA.

JlaHHBIN TIepedYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTa o0yua-
FOLIUXCSL.
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5. IlepeyeHb OCHOBHOM W JONOJHUTEIbHON Yy4eOHOI JMTepaTypbl, HCOOXOAUMOI A5
OCBOEHMS IUCHUIIMHBI (MOXYJIs1)

5.1. OcHoBHas JIUTEpaTypa:

1. yonumena T.5. KoHnenuu coBpeMEHHOTO €CTECTBO3HAHUS: YUYCOHUK /I CTYIACHTOB
By30B. — M.: Akaznemus, 2009.

2. Haiippim B.M. KoHuenmuu coBpeMEeHHOTO €CTeCTBO3HAHUS: YUeOHUK IS CTYJICHTOB BY-
30B. — M.: Anbda-M, 2009.

3. Bastackuii C.1. KoHneniyuyu coBpeMEHHOTO €CTeCTBO3HAHUS: YUCOHUK M TIPAKTUKYM IS
akagemuyeckoro OakanaBpuara / C.M. Bamsuckuii. — M.: U3narensctBo FOpaiit, 2018. — 367 c. —
(Cepust: bakanaBp. Akagemudeckuii kypc). — ['pud YMO BO. — Pexxum nocryna:

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

4. T'openoB A.A. KoHuenuuu cCOBpPEeMEHHOTO €CTECTBO3HAHMS: ydyeOHOe mocobue amsi aka-
nemudeckoro Oakamaspuara / A.A. I'openos. — 4-e uzn. — M.: U3natensctBo FOpaiit, 2015. — 355 c.
— (Cepus: bakanaBp. Axagemuueckuii kypc). — ['pudp YMO BO. — Pexxum nocryna:

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

5. Kanke B.A. KoHnenuuu coBpeMEHHOTO €CTeCTBO3HAHUS: YUEOHUK ISl aKaJIeMUYECKOTO
OakamaBpuata / B.A. Kanke, JI.B. Jlykamuna. — M.: U3narensctBo FOpaiir, 2017. — 338 ¢. — (Ce-
pusi: bakanasp. Akanemudeckuii kypc). — I'pud YMO BO. — Pexxum noctymna:

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

6. KoHnenuuu COBpeMEHHOTO e€cTeCTBO3HaHUs: yueOHUK i OakanmaBpoB / B.H. JlaBpu-
HeHko [u ap.]; mox pen. B.H. JlaBpunenko. — 5-¢ u3z., mepepab. u mon. — M.: M3naTenscTBO
FOpaiit, 2017. — 462 c. — (Cepus: bakanasp. [Ipuknagnoii kypc). — Pexxum nocryna:

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

I[J'ISI OCBOCHHA JUCHUINIMHBI MHBAJIWJAMU W JIMOAMU C OIrpaHUYCHHBIMHU BO3MOXXHOCTAMMU
3/I0POBbS UMEIOTCS M3aHUS B DJIEKTPOHHOM BUJIE B DJIEKTPOHHO-OMOIMOTEUHBIX crcTeMax «JIaHby
u «fOpaitT.

5.2. JlonoiHUTEILHASI JIUTEpaTypa:

1. babaeBa M.A. KoHuenuuu coBpeMeHHOTo ecrecTBo3HaHus. [IpakTukyMm: YuebHOe noco-
Oue [DnekTpoHHBIN pecypc]: yued. mocobue — DnekTpoH. AaH. — Cankr-IlerepOypr: Jlans, 2017. —
296 c. — Pexxum mocrtyma:

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

2. I'opbaueB B.B. Konuenuuu coBpeMeHHOro ecTecTBo3HaHHs. VHTepHET-TeCTHpOBaHUE
0a30BBIX 3HAHUU [DJeKTpOoHHBIA pecypc]: yuebd. mocobue / B.B. I'opbaues, H.I1. Kanamuukos,
H.M. KoxeBHHKOB. — DnekTpoH. naH. — Cankr-IlerepOypr: Jlanp, 2010. — 208 c. — Pexxum gocty-
na:

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

3. I'yceiixanoB M.K. Konuenmuu coBpeMeHHOrol ecrecTBO3HaHUSA: y4eOHUK U MPAKTHKYM
Ut akajeMudeckoro OakanmaBpuara / M.K. I'ycelixanoB. — 8-¢ m3j., nepepad. u mom. — M.: Uzna-
tenbcTBO FOpaiit, 2018. — 442 c. — (Cepus: bakanaBp. Akagemuueckuii kype). — 'pud YMO BO. —
Pexxum gocryna:

www.biblio-online. ru/book /AGCDAQ77-CAAD-4C9E-9428-7A8FD4052E6A

4. Nyonumena T.5. KoHuenuuu coBpeMeHHOT'0 €CTECTBO3HAHMS: MPAKTUKYM: Y4eOHOE Io-
cobue anst cryneHtoB By30B / T.4. Jlyonumena, A.Jl. PoxxkoBckuit. — M.: Akagemus, 2009. 15y

5. Kanke B.A. Konrnenmumu coBpeMEHHOTO €CTECTBO3ZHAHUS: YUCOHHUK IJIsl CTYJACHTOB BY30B.
— M.: Jloroc, 2002; 2003.

6. Kaprienkor C.X. KoHmenmuu cOBpeMEHHOTO €CTECTBO3HAHUS: YUEOHUK IS CTYACHTOB
BY30B. — M.: Bricmias mkona, 2002. (M.: KHOPVYC, 2009.)
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7. KoH1enuunu cOBpEMEHHOT0 €CTECTBO3HAHUS: YUEOHUK JUIs aKaJIeMUYeCKOro OakamaBpua-
ta / C.A. Jlebenes [u ap.]; mox obmr. pen. C.A. Jlebenesa. — 4-e uza., uctp. u gom. — M.: 3narens-
ctBO Opaiir, 2018. — 374 c. — (Cepus: bakanaBp. Akagemudeckuit kype). — ['pud YMO BO. — Pe-
YKUM JIOCTYTA!

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

8. Pozen B.B. Konueniuu coBpeMeHHOTo ectecTBo3HaHus. KoMneHauym [DIeKTpOHHBIM
pecypc]: yueb. mocobue — DnektpoH. naH. — Cankr-IlerepOypr: Jlans, 2010. — 480 c. — Pexxum no-
CTyma:

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

9. Crapony6ueB B.A. Konneniuyu cOBpeMEHHOTO €CTECTBO3HAHUS: YICOHUK TSI aKaJIeMHU-
gyeckoro OakanaBpuara / B.A. Craponybues. — 2-e uzn. — M.: UznarensctBo FOpaiit, 2018. — 332 c.
— (Cepus: Yuupepcuretsl Poccun). — I'pud YMO BO. — Pexxum noctyma:

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

5.3. Illepuoauyeckue u3IaHusl:

ABTOMeTpus

BecTtHuk cBs3u

KBanTOBas sanexkrpoHnka

OnTrueckuii xKypHai

Pagnorexnnka

PaguorexHuka u 2J€KTpOHUKA

Wmxenepnas ¢pusuka

Cetu u cuCTEMBI CBSI3U

TexHoIornm u cpescTBa CBs3H

Tpyasl UH-Ta UHXK. 110 3IEKTPOH. U paguoanekrponuke (TUNOP)
doToHMKa

doToH-3KCIIpece

DNeKTPOMarHUTHHIE BOJIHBI U 3JIEKTPOHHBIE CUCTEMBI
CBoaHbIif pedepaTuBHBI KypHaT «CBA3b»

PX «PammoTrexHUKa»

PXKX «Onexkrponuka

PXK «®Puzuka»

XKypnan rexunueckoit GpU3NKU

3apyOexHasi paliodJIeKTPOHUKA
TenekoMMyHUKaMK

6. Ilepeyens pecypcoB MHGOPMAIHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTu «HTEepHeTY,
HEOOXOAMMBIX [IJIsl OCBOCHUS M CHUIIMHBI (MOLYJIs1)

1. Dnextponnas 6ubnuorexka FOPAMT: www.biblio-online.ru

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

3. Madopmanmonnas cucrema «EaiHOE OKHO JOCTYITA K 00pa30BaTeIbHBIM Pecypcamy»:
http://window.edu.ru/window

4. bubnnoreka MEeKTPOHHBIX YUEOHUKOB:

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

5. AHHOTUPOBAHHBIN TeMaTHUUECKHi KaTtaaor UHTepHET pecypcoB 1o (pu3uke:
http://www.college.ru/

6. ®enepanbHbIil 00pa30BaTEIbHBIN TOPTAI:
http://www.edu.ru/db/portal/sites/res page.htm

7. Karasior Hay4HBIX PECYpCOB:

http://www.scintific.narod.ru/literature.htm
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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/
https://e.lanbook.com/
http://window.edu.ru/window
http://www.book-ua.org/
http://www.college.ru/
http://www.edu.ru/db/portal/sites/res_page.htm
http://www.scintific.narod.ru/literature.htm

8. bonbias HaydHast OubInoTEKA:

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

9. EcrecTBeHHO-HAY4HBIH 00pa30BaTEeIbHBIN MTOPTAT:
http://www.en.edu.ru/catalogue/

10. YuebHo-o6pa3oBarenbHas (pu3nKko-MaremMarnyeckas onbarnoreka caiita EQWorld:
http://egworld.ipmnet.ru/ru/library/physics/

11. Texunueckas OnOIMOTEKA:

http://techlibrary.ru/

7. Meroanyeckue YKa3aHUs s 00y4alOUIUXCH M0 OCBOEHHUIO TUCHUILUIMHBI (MO1YJIA)

Jlexuus siBsieTcst oTHOM M3 (hOPM M3YyUCHHUS TEOPETHUECKOr0 Marepuaja 1o JuciuIuinHe. B
X0J1€ JICKIIMOHHOTO Kypca MPOBOJUTCS M3JI0KEHHE COBPEMEHHBIX HAayYHBIX MOAXO0A0B U Teopuil. B
TETpajau A1 KOHCIEKTUPOBAHUS JIEKIUH HEOOXOAMMO UMETh MO, TJe MO XOay KOHCIEKTHPOBa-
HUSA JEJIAI0TCS HEOOXO0IMMBIE MMOMETKH. 3aliCH JIOJDKHBI OBITh M30UPaTeIbHBIMU, MOJTHOCTBIO Clie-
JyeT 3alUChIBaTh TOJIBKO OIpeneeHus. B KOHCTIeKTe MPUMEHSIOT COKPAIllEHUE CIIOB, UTO YCKOPSIET
3anuchk. Bompockl, BOZHUKAIONIKME B XO/€ JICKIIUH, PEKOMEHIYETCsl 3alMChIBaTh Ha MOJIIX U IOCIE
OKOHYAHMS JICKITUU OOPaTHThCS 3a pa3bsCHEHUEM K IpenoaaBarennto. Heo6XxoaumMo akTUBHO pabo-
TaTh ¢ KOHCIIEKTOM JICKIIMU: MOCIE OKOHYAHUS JICKIIUU PEKOMEHIYETCS TIEPEeUnTaTh CBOU 3aIUCH,
BHECTH ITOTIPABKH M JIOTIOJHCHUS.

OaHUM U3 OCHOBHBIX BUOB JCSATEIBHOCTH CTYJCHTA SIBJSETCS CaMOCTOsITENbHAsI padoTa, KO-
TOpas BKJIIOYAET B ce0sl U3ydeHHE JIEKIIMOHHOTO MaTepHralia, yueOHUKOB U yu4eOHBIX TOCOOHIA, 1MO/1-
TOTOBKH K BBITIOJIHEHUIO JJAOOPATOPHBIX PadOT M OPOPMIICHHIO TEXHUYECKUX OTYETOB 1O HHUM, a
TaK K€ MOJTOTOBKH K MPAKTUYECKUM 3aHITUAM U3yYCHHEM KPAaTKOW TEOpUH B 3a/layHUKAX U pelie-
HUH JOMAITHHUX 3aJJaHuH.

ConpoBoXkJIeHHE CaMOCTOSITENIbHON PadOThI CTYIEHTOB MOKET OBITh OPraHU30BaHO B CJie-
IYIOIIUX (popMax:

— COCTaBJICHHEM WHAMBHUIYAIbHBIX TUIAHOB CAMOCTOSITENILHON paboThl KaXXA0r0 U3 CTY/IEH-
TOB C YKa3aHHEM TEMbI U BUJIOB 3aHATHH, (OPM U CPOKOB TIPE/ICTABIICHUS PE3YJIbTaTOB;

— MPOBEJIEHUEM KOHCYNbTAIUi (MHAUBHUIYATbHBIX WU TPYIIOBBIX), B TOM YHCJE C IPUMe-
HEHUEM JTMCTAHIIMOHHOM CpeJibl 00yUeHUS.

Kputepuii onienku 3GEeKTUBHOCTH CaMOCTOSITENILHON padOThl CTYAEHTOB (OPMHUPYETCS B
X0JI€ TTPOMEKYTOUYHOTO KOHTPOJISI MPOIEcca BHITTOJIHEHUS 3a/IaHU U OCYIIECTBIISIETCSI HA OCHOBE
Pa3IMYHBIX CIIOCOOOB B3aUMOJAEHUCTBUS B OTKPHITONM MH(DOPMAIIMOHHOM cpe/ie U OTpakaeTcs B Mpo-
recce GOPMHUPOBAHMS TaK HA3BIBAEMOTO «AJICKTPOHHOTO MOPTQENs CTyICHTa.

B cooTBeTcTBUM € 3TUM IPHU NPOBEJECHUU OMEPATUBHOTO KOHTPOJS MOTYT MCHIOJIb30BAThCS
KOHTPOJIBHBIE BOTPOCHI K COOTBETCTBYIOIIMM paszfiejlaM OCHOBHOW AUCHUIUTHHBI «KoHIenmmun
€CTCCTBO3HAHUSY.

KoHTposb oCyIIecTBIsIETCS TOCPEACTBOM TECTHPOBAHUS CTYACHTOB IO OKOHYAHHWH H3y4e-
HUS TeM Y4eOHOW TUCIUIUIMHBI U BHITIOTHEHHSI MMCbMEHHBIX KOHTPOJIBHBIX PadoT.

ConpoBOXIeHHE CAMOCTOSATEIEHOM pabOThl CTY/IEHTOB TaK)K€ OPraHW30BAaHO B CIIEMYIOIIHX
dopmax:

— BBITIOJITHEHUE CEMECTPOBOI KOHTPOJIBHOM paOOTHI 10 MHANBUIYaTbLHBIM BapHaHTaM;

— YCBOCHHE, JIOMOJTHEHNE U BHUKAHUE B pa30upaeMblie pa3Aelbl JUCIUILTUHBI TPU TTOMOIIH
3HAHWI TIOJy9aeMbIX 1O CPEJICTBAM M3YyUYEHUS PEKOMEHIYEMOU JIMTepaTypbl U OCYIIECTBISIEMOE
myTeM HamucaHus pedepaTuBHBIX padoT;

— KOHCYJIBTAIIMHM, OPTaHU30BaHHBIE JJI PAa3bSICHEHHUS MPOOJIEMHBIX MOMEHTOB TPH Camo-
CTOATEITHFHOM HM3YUYEHUU TEX WM MHBIX aCIEKTOB Pa3/IeNiOB yCBAaMBAaeMOW HMH(POpPMAIUN B IUCIIH-
IJIMHE.

K cpenctBam obecrieueHus: OCBOCHHS AUCHUILTHHBI « KOHIIENMIIUU €CTECTBOZHAHUS) TaKXKE
OTHOCHTCSI 3JIEKTPOHHBIM BapHaHT Y4eOHOTrO MOCOOMs MO JTaHHOW AWCIUIUIMHE, BKIIIOYAIOIIUNA B
ce0st:
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— JIGKIMOHHBIN Kypc AUCHUTUINHBI « KOHIENIINKY €CTECTBO3ZHAHUS;

— KOHTPOJIbHBIE BOTIPOCHI 10 KKJIOMY paszieny Y4eOHOM TUCIUTIINHBI;

— CIIMCOK 3a/1a4 10 KaXJI0MY pa3ziesly yueOHOM TUCIUILIAHBI.

K cpenactBam oGecniedeHuss OCBOCHHS TUCIUTIIMHBI «KOHIENIIMA €CTECTBO3HAHMS) TaKKe
OTHOCSITCSI DJIGKTPOHHBIEC BAPUAHTHI JIOTOJHUTEILHBIX YUCOHBIX, HAYYHO-TIOMYJISIPHBIX U HAYyYHBIX
W3JaHUN 110 JAaHHOUW NUCLUILINHE.

PexoMenayercs crneayromuii TpaduK U KaJIeHIAPHBIN IJIaH CaMOCTOSTSIIBHON paObOThI CTY-
JEHTOB 10 yueOHbIM HenensiM (10 nemens):

TunoBble 3aJaHus JJIsI CAMOCTOATEIbHOH paﬁoTLI CTYACHTOB

Kon- | ®opma npen- Cpor
Tema unu 3aganue Texymen padboTsl BO CTaBJICHUS BRIIOI=
TEMBbI HEHUS
4acoB | pe3yJIbTaToOB

(nenmenn)
1 Jloruka u MeTOAOJIOTUSI HAYYHOTO TTO3HAHUS 7,8 Y CTHBII OTBET. 2
TekcToBbIf
JIOKYMEHT.
Pedepar.
2 CTpyKTypHBIE YpOBHU OpraHU3alliyd Marepuu: | 8 VYcTHBIN OTBET. 2
MHKPO-, MaKpO- U METAMHUD TekcToBbIf
JIOKYMEHT.
Pedepar.
3 IIpocTpaHCTBO M BpeMsl B COBPEMEHHOW Hay4yHOH | 8 Y CTHBIN OTBET. 2
KapTUHE MHpa TekcToBbIf
JIOKYMEHT.
Pedepar.
4 EctecTBeHHOHAyYHbBIE  KOHIICTIIMKM  Pa3BUTHUSA | 8 VYcTHBIN OTBET. 2
MPOLIECCOB B TIPUPOJIE TekcToBbIf
JIOKYMEHT.
Pedepar.
5 OcobeHHOoCTH OMOJIOTHYECKOT0 YpOBHS OpraHu- | 8 YcTHBI OTBeT. 2
3al0Uu MAaTEPUHU TekcToBbIf
JIOKYMEHT.
Pedepar.
Wroro: 39,8 10

B OCBOCHHHW IUCHHMIUIMHBI WHBAJIHIAMH U JIUIAMH C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH
3I0pOBbsl OOJIbIIOE 3HAYEHHE HMMEeT HWHAMBHIyallbHas Yy4yeOHas paboTa (KOHCYIbTallUU) —
JIOTIOJTHUTEIIbHOE pa3bsCHEHHE YueOHOro MaTepuara.

WunuBuyanbHbIe KOHCYJIBTAIMH TI0 TIpeaMeTy (B ToM uucie depe3 email, Skype nnum viber)
SIBJISIFOTCS. B&XKHBIM (DaKTOPOM, CLIOCOOCTBYIOIIMM WHANBHIYATH3aUH O0yUYCHHUS 1 YCTAaHOBICHUIO
BOCITUTATENIFHOTO KOHTAKTa MEXKIY TpernoaaBaTeseM W O0YYarOIMMCS WHBATUIOM WM JIAIIOM C
OrPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbSL.

8. [lepeyenb HHGOPMAIHOHHBIX TEXHOJIOTHIA, HCIOJIb3YEeMbIX NPH OCYILIECTBJICHUHN
00pa30BaTeJbLHOI0 NMPOoLEcca Mo AUCHUIIUHE (MOIYJII0)

8.1. Ilepeuenb HHPOPMALMOHHBIX TEXHOJIOT U

Nndopmanronnsle 00pa3oBaTelbHbIE TEXHOJOTUU BO3HHUKAIOT IMPH HCHOJIB30BaHUEM
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CpeACTB MH(POPMALMOHHO-BBIUNCIUTEIBHON TeXHUKH. OOpa3oBaTelbHyIO Cpeay, B KOTOPOW OCy-
IIECTBIIAIOTCSA 00pa3zoBaTeIbHble HH(OPMALMOHHbBIE TEXHOJIOIMH, OIPEACIAIOT padoTarolye ¢ Heil
KOMITOHEHTBI:

— TeXHUYecKast (BUJ UCIIOIb3YyEMbIX KOMIIBIOTEPHOU TEXHUKHU U CPEJCTB CBS3H);

— IPOrpaMMHO-TEXHUYECKasi (IPOrpaMMHBIE CPEJCTBA MOAJICPKKH PEANU3yeMON TEXHOIO-
Uy 00y4eHwUs);

— OpraHU3alMOHHO-METOoAnYecKas (MHCTPYKIMU y4YalluMCs M MpernoaBaTeisiM, OpraHn3a-
1Ms yaeOHOTro Imporiecca).

ITon o6pa3oBaTeNbHBIMU TEXHOJIOTHSIMU B BBICIICH IIKOJIE TOHUMAETCSl CUCTEMA HAYYHBIX U
MH)XEHEPHBIX 3HaHUM, a TaKkKe METOJIOB U CPEJCTB, KOTOPhIE MCIIOJIB3YIOTCS I CO3[aHus, coopa,
nepesavn, XpaHeHuss 1 00paboTku nH(GOpMAUK B IPEIMETHOM 001acTH BBICIICH MKOIbI. DopMu-
pyeTcs npsMasi 3aBUCUMOCTb MeXAY 3(()EeKTUBHOCTBIO BBIIIOJHEHUS Y4eOHBIX IPOrpaMM M CTelle-
HBIO HHTErPAIlMK B HUX COOTBETCTBYIOMIMX HH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA.

WNudopmannonHas obpa3zoBaresibHas cpesia NnpejacTaBiseT co0oi HHPOPMALMOHHYIO CHCTe-
My, 0OBEIUHSIONIYIO TOCPEACTBOM CETEBBIX TEXHOJIOTHH, IPOTPAMMHBIC H TEXHHUYECKHE CPE/ICTBA,
OpraHU3alMOHHOE, METOIMYECKOE U MaTeMaTH4ecKoe obecreueHue, mpeJHa3HaueHHoe /s OBbI-
meHus 3 PEeKTUBHOCTH M TOCTYITHOCTH 00pa30BaTEIHLHOTO MPOIIECca MOATOTOBKH CIICIIHATINCTOB.

XapakTepHoil uepToil 00pa3oBaTeNbHON Cpeibl SBISIETCS BO3MOXKHOCTh CTYIEHTOB U IIpe-
nojaBaresieil o0pamarbcs K CTPYKTYPUPOBAaHHBIM y4eOHO-METOJMUECKUM MaTepuanaM, o0ydaro-
UM MYJIbTUMEINHHBIM KOMIUIEKCaM BCETO YHHUBEPCUTETA B J1000€ BpeMs U B JIH000I TOouke mpo-
cTpancTBa. [loMuMo mocTymHOCTH y4eOHOro Marepuana, HeoOXOIuMO 00ecCHeduTh 00ydaeMoMy
BO3MOYKHOCTb CBSI3M C IIPEIoJlaBaTelieM, MOJydyeHHe KOHCYIbTAllMK B OH-JIaiiH uiau odd-naitH pe-
KHMax, a TAK)KE BO3MOKHOCTDH TOJIYYCHHS] MHIUBHUIYaJbHON «HABUTALMK» B OCBOCHUU TOTO WU
uHoro npeamera. CTyIneHTbl OyyT CTPEMUTbCS K THOKOMY pEXHUMY OOYy4eHUsl, MOAYJIbHBIM IPO-
rpaMMaM ¢ MHOTOYHCIICHHBIMH MOCTYIUICHUSIMU M OTYUCIICHUSIMH, KOTOPBIE MTO3BOJISIT HAKATIIIMBATh
3a4eTHbIE €IUHMIIBI, CBOOOIHO MEPEBOAUTHCS U3 OJHOTO By3a B JIPYrOil C y4eTOM MIpeAbIAYIIEro
OTIbITA, 3HAHWH W HABBIKOB. [1o-TIpeskHEMY BaYKHOM LTSI CTYJICHTOB OCTAHETCSI BO3MOKHOCTD JIMYHO-
ro pa3BUTHS U NPOPECCHOHATIBLHOIO POCTA; MPOTrPAMMBI MOJYUYEHUS CTETIEHU U KOPOTKUE KYPCHI,
BO3MOYXKHO, OYIYyT IOJIb30BaThCSl OJMHAKOBBIM CIPOCOM; PE3KO BO3pacTeT MOTPeOHOCTh B TPO-
rpamMmax npoQecCHoHaIbHOTO 00YUYEHUS U aCIIMPAHTCKUX MPOrpaMMax.

WNudopmanoHHbIe TEXHOJIOTHU MOTYT OBITh HCIIOJIE30BaHbI TP OOYYEHHUU CTYICHTOB HE-
CKOJIBKMMHU criocobamu. B camoMm npoctom ciydae peaiabHbIi yueOHBbIH Mpoliece UAET M0 0ObIYHBIM
TEXHOJIOTUSIM, a HH(OPMAIIMOHHBIE TEXHOJIOTHH MPUMEHSIOTCS JIUIIb Il TPOMEKYTOYHOTO KOH-
TPOJIS 3HAHUH CTYIEHTOB B BHUJE TECTHPOBAHMA. DTOT MOJXOJA K OpraHM3aluu oOpa30BaTEIbHOTO
nporiecca MpeaCTaBIseTCs OYSHb MEePCIIEKTUBHBIM BBHLY TOTO, YTO TPU €r0 JIOCTATOYHO HIHPOKOM
UCIOJIb30BAaHUN YHUBEPCUTET MOXKET MOJYUUTh CEPhe3HYI0 SKOHOMHIO CPE/ICTB U3-3a OoJiee HU3KOU
CTOMMOCTH TPOBEJICHHUS CETEBOTO KOMITBIOTEPHOTO TECTUPOBAHUS 110 CPABHEHHIO C aYUTOPHBIM.

[Ipumenenune oOpa3zoBaTeIbHBIX HH()OPMAIIMOHHBIX PECYpCOB B KauyeCTBE JOIOJHEHHUS K
TPaIUIIMOHHOMY Y4eOHOMY TPOIIECCY MMEET OOJBIIOe 3HAYEHUE B TEX CIIydasxX, KOT/ia Ha Kade-
CTBEHHOE yCBOCHHME 0ObeMa yueOHOro Matepuaia, npegycmorpennoro I'OC, He XBataeT ayauTop-
HBIX 3aHATHIA 10 ydeOHOMY TutaHy. Kpome Toro, Takas ¢opma opraHmsanuu ydeOHOTO mporiecca
OYCHb BaXKHA NP HEOJMHAKOBOM HAYaJIbHOM MOATOTOBKE 00YyJarOLIHXCS.

Crnemyer 0COOCHHO MOAYEPKHYTH, YTO TPU TAKOM ITOAXOJE KpailHe Ba)KHO 00ECTIeUnTh WH-
TEHCUBHBII KOHTPOJIb CTENIEHH yCBOCHMs MaTepHana. Kak mpaBuiio, mo KaxIoi Teme mpeaycMoT-
peHo 0oJTbIIOe 10 00bEMY KOHTPOJIHHOE 3a/IaHUe WM KOHTPOJIHHOE TECTHPOBAHNUE.

Takum 00pa3oM, HAKOIMJIEHHBIM ONBIT MPUMEHEHUS MH(OPMAIMOHHBIX M JAMCTAHIIMOHHBIX
TEXHOJIOTUH B y4eOHOM IpOIecce B Pa3IMYHBIX BAPHAHTAX ITO3BOJISIET TOBOPHUTH 00 OTpEIeIIEHHBIX
peuMylIecTBax Mog00HBIX GOPM OpraHU3alUH Y4eOHOro Mmpolecca:

— CTAHOBMTCSl BO3MOXHOH MPUHIMIINAIBHO HOBasi OpraHU3alys CaMOCTOATENbHOM paboThl
CTY/ICHTOB;

— BO3pacTaeT MHTEHCUBHOCTh y4eOHOIo Mpolecca;

— Y CTYZICHTOB TOSIBIISICTCS JOTIOJIHUTEIbHAS MOTUBAIMA K TIO3HABATEILHON JIESITEIbHOCTH;
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— JIOCTYIHOCTb y4eOHBIX MaTEPUAIOB B JII000E BPEMS;
— BO3MOXXHOCTh CAMOKOHTPOJISI CTETICHH YCBOCHUS MaTepHajia MO KON TeMe HeOorpaHH-

YCHHOC KOJIMYCCTBO pas.

8.2. IlepeyeHb HEOOXOIMMOI0 MPOrPAMMHOI0 o0ecrevyeHunst

1. Onepanuonnas cuctema MS Windows (© Microsoft Corporation).
2. NurerpupoBanHoe opucuoe npunoxenne MS Office (© Microsoft Corporation).
3. IIporpamMmHOe OOECIIEYCHHE Il OPraHU3aIMK YIIPABIIEMOro U OE30MacHOro JOCTyMa B

Nurtepner.

Ne norosopa

[lepeueHb JIMIIEH3HOHHOTO MMPOTPAMMHOTO 00ECTICUCHUS

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

[Toanucka na 2017-2018 y4eOHBIN TOA HAa TpOrpaMMHOE 0Oec-
[IeYeHHEe B paMKax [porpaMMmbl KommaHuu Microsoft
“Enrollment for Education Solutions” mis KOMIIBIOTEPOB H
cepBepoB KyOaHCKOTO TOCyIapCTBEHHOTO YHHBEPCUTETA U €r0
(bunanos:

DsktpEdu ALNG LicSAPKk MVL

4. IIporpammHoe obecrieueHue s 0e3onacHoi paboThl Ha KOMIIbIOTEpe — (halIOBbIN aHTH-
BUPYC, IOYTOBBII aHTUBUPYC, BEO-aHTUBUPYC U CETEBOM SKpaH.

Ne norosopa

[TepeyeHs JIMIIEH3HOHHOTO MTPOTPAMMHOTO 00ECTICUCHUS

Kontpaktr Ne69-AD®D/223-D3
ot 11.09.2017

KoMImuiekT aHTUBHPYCHOT'O MPOTrpaMMHOr0 obecrieueHus (mpo-
JUICHHE TIPaB MOJIb30BaHMS):

AHTHBHpYCHas 3amura (GU3nYeckux pabouyux CTaHIMHA U cep-
BEPOB:

Kaspersky Endpoint Security ams Ousneca — CraHmapTHBIH
Russian Edition. 1500-2499 Node 1 year Educational Renewal
License

AHTUBHpYCHAsl 3all[iTa BHPTyalbHBIX cepBepoB. Kaspersky
Security mis BupTyanbHBIX cpen, Server Russian Edition. 25—
49 VirtualServer 1 year Educational Renewal License

3amuTa MoYTOBOrO cepepa ot crmama: Kaspersky Anti-Spam
s Linux Russian Edition. 5000+ MailBox 1 year Educational
Renewal License

AHTHBUpYCHAs 3alIUTa BUPTYaIbHbIX padounx cranumii (VDI):
Kaspersky Security mns BupTyansHbsix cpen, Desktop Russian
Edition. 150-249 VirtualWorkstation 1 year Educational Re-

newal License

5. Cuctema komneiotepHoit mareMatuku MATHCAD ¢ HeoOXoaquMbIMU TTaKeTaMU PacCIIy-
penuii (© Parametric Technology Corporation).

6. Cucrema xommbpioTepHoi Marematnku MATLAB + SIMULINK c¢ wHeoOxomumbiMu
tynookcamu (© The MathWorks).

Ne norosopa

‘ [lepedeHp JIMIIEH3MOHHOTO TPOTPAMMHOT0 00eCTIeUeHHSI

Konrpakt Nel15-OAD®D/2013
ot 05.08.2013

[Ipoanenre mporpaMMHON TOAEPKKHA M TMIPUOOpPETEHUE MpaB
TMTOJIb30BAHMS MMPUKJIAAHBIM ITPOTrpaMMHBIM 066CH€‘-I€HI/I€M
MathWorks MATLAB

PTC MATHCAD University Classroom Perpetual — Floating
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Maintenance Gold

Kontpakt Nel127-A23®/2014 ot
29.07.2014

IIpenocraBiienne OECCpPOUHBIX IIPAB IOJB30BAaHUS MPOrpPaMM-
HbIM 00€CreueHHeM, BO3MOKHOCTh 3arpy3Kd JIMIIEH3MOHHOTO
porpaMMHOro obecrieueHus uepes MHrepHer:

Mathworks
MATLAB Wavelet Toolbox

Mathworks
Simulink, Signal Processing Toolbox

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 HHPOPMAIMOHHBIX CHIPABOYHBIX CHCTEM

1. DnextponHas 6udnuorexa FOPAMT:

www.biblio-online.ru

2. DnexTpoHHO-0nbnmoTeunas cucrema JIAHb:

https://e.lanbook.com

3. DnexrponHas oubroreunas cuctema eLIBRARY .RU:

http://www.elibrary.ru

4. UadpopmanmonHas cucrema «EamHoe OkHO 1ocTyma K 00pa3oBaTEIbHBIM PECypcamy»:
http://window.edu.ru/window

5. PyOpukoH — kpynHenmuii sHnukiIoneauueckuit pecypc Murepuera:

http://www.rubricon.com/

6. AHHOTHPOBAHHBIN TeMaTHYeCKUi KaTaor UHTEepHeT pecypcoB 1o (hU3HKeE:

http://www.college.ru/

7. Karanor Hay4HbIX PECYpCOB:
http://www.scintific.narod.ru/literature.htm

8. bomnbias Hay4Has OMOIMOTEKA:

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

9. EcrecTBeHHO-HAYYHBIH 00pa30BaTeILHBIN TOPTAT:
http://www.en.edu.ru/catalogue/

10. Texuuueckas OMOIUOTEKA:

http://techlibrary.ru/

11. dusnyeckas SHIUKIONECIN:
http://www.femto.com.ua/articles/

12. Akanemuk — CroBapy U SHIUKIONEANU HA AKaJEeMHKE:
http://dic.academic.ru/dic.nsf/enc_physics/

13. Dnexrponnas 6ubiamnorexka CI'Y:

http://library.squ.ru/

14. bubnmuotexa EcrectBennsix Hayk PAH:

http://www.benran.ru/

15. Dnexrponnas 6ubnanoreka «Hayka 1 TEXHUKa»:

http://n-t.ru/
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9. MarepuajibHO-TeXHMYecKas 0a3a, HeoOXxoamMasi JJIsl OCylUecTBJIeHHs1 00pa3oBa-
TeJbHOI'0 NMpoLecca Mo JUCHUIInHEe (MOYJII0)

YcnemHas peanusanus nNpenoaBaHus TUCHUILTMHBL « KOHIENnIMy ecTecTBO3HAHUSA» Mpe-
10JIaraeT HaJIMYMe MUHUMAJIbHO HEOOXOAMMOIO ISl pealn3allii MarucTepCKOl MporpaMMsbl Iie-
peUHs MaTepUaIbHO-TEXHUYECKOT0 00eceueHusI:

— JEKIMOHHBIE ayAuTOpuHu (000OpYyIOBaHHBIE BUACONPOCKIIMOHHBIM OOOPYHIOBAaHHEM IS
Mpe3eHTAlN, CPEICTBAMU 3BYKOBOCIIPOU3BEICHMU S, SKPAaHOM, U UMEIOIINE BbIXO B MIHTEepHET);

— KOMITBIOTEPHBIE KIACCHI [T IPOBEICHUS MMPAKTHUECKUX U JIAOOPATOPHBIX 3aHATHUH;

— JUCIUIEMHBIN KJ1acCc C MEePCOHAIbHBIMU KOMIIBIOTEPAMHU JUIS MPOBEACHUS MPAKTHUECKUX
TPYIIIOBBIX 3aHATUM;

— IporpaMMbl OHJIAMHOBOTO KOHTPOJIA 3HAHUN CTYAEHTOB (B TOM 4YHCIE MPOrpaMMHOE
o0ecrieyeHrne AUCTAaHIIMOHHOTO 00y4eHus);

— Hajgu4ue HEeOOXOAMMOro JHUIEH3MOHHOTO MPOTrpaMMHOrO obecreueHus: (OomeparnuoHHas
cuctema MS Windows; unaTerpupoBannoe odpucHoe npunoxenue MS Office; cuctema KoMmIbro-
tepHoil Marematuku MATHCAD ¢ nakeramu pacliMpeHHid; CHCTEMa KOMIIBIOTEPHOW MaTEMAaTUKU
MATLAB + SIMULINK ¢ Heo6X0auMbIMH TYJI00KCaMu ).

[Ipu ucnonp30BaHUU IIEKTPOHHBIX U3JAHUI BY3 TOJDKEH 00€CIEeUUTh KaX/I0ro 00ydarolie-
rocs BO BpeMsl CaMOCTOSATEIbHON MOJArOTOBKY pabOYMM MECTOM B KOMIIBIOTEPHOM KJIACCE C BBIXO-
oM B UHTepHET B COOTBETCTBUU C 00BEMOM H3Yy4aeMbIX AUCIUILINH.

Ne B pabot MartepuanbHO-TEXHUYECKOe 0OecriedeHne JUCIMITITNHBI
/11 P (MOmynsl) M OCHAIIEHHOCTh
1 Jlexumonnsele 3aHaTUA | JICKIMOHHAs ayIWTOpPHs, OCHAICHHAs IPE3CHTAlMOHHON

TEXHUKOH (MPOEKTOpP, PKpaH, KOMIbIOTEP/HOYTOYK) U COOT-
BETCTBYIOIIMM IporpammHbeiM obecnieuenueM (I10), a taxxe
JIOCTATOYHBIM KOJIMYECTBOM M0ocaoyHbIX MecT:Ne 206C

2 [IpakTrueckue AyauTopusi OCHaIIEHHAas TPEMsSI MEJIOBBIMU WM MapKEepHBIMU
3aHATHS JIOCKaMH, TPE3eHTAlMOHHON TEXHUKON (MPOEKTOp, 3KpaH,
KOMIIBIOTEP/HOYTOYK) M COOTBETCTBYIOIIUM MPOTPAMMHBIM
obecneuenueM (I10), a Takxke AOCTATOYHBIM KOJIMYECTBOM
nocaso4yHbIx MecT:Ne 206C

3 JIaGopaTopHsble JlaGopaTopus, YKOMILIEKTOBaHHAs CIIEUATU3UPOBAHHON Me-
3aHSTUSA 0eNbI0 M TEXHUYECKHUMHU CpPEJCTBAaMU OOyYeHHS W PaOOTHI:
NPE3CHTALlMOHHON TEXHUKOU (IIPOEKTOp, HKpaH, KOMIIbIO-
TEep/HOYTOYK) U COOTBETCTBYIOIIUM MPOTrPaMMHBIM obecrede-
Huem (I10), a Taxke HOCTaTOYHBIM KOJIMYECTBOM IOCAI0Y-
HbIX MecT:Ne 206¢

4 Kypcosoe KoMHaTb! 171 BBITOTHEHHS KYPCOBBIX padoT:

MPOEKTUPOBAHUE 202¢ UTuCC 6ak.; 137¢ UTuCC wmar.; 311 (PT, OuH, P®);
132¢ (D)

5 I'pynmoBsie Aynuropuu:
(MHOUBHIYyaTBHbIE) 206¢, 205¢
KOHCYJIbTAITUU

6 Texymuii KOHTPOJIb, Aynutopuu:
MIPOMEKYTOUHAS 206¢, 205c¢
aTTeCTallHs

7 CamMocrogrenbHas KabuneT mis caMOCTOSTENhHOW pabOThl, OCHAIICHHBIA KOM-
pabora MbIOTEPHON TEXHUKOU C BO3MOXKHOCTBIO MOJIKJIFOUEHUS K CETH

«MHTEpHET», MPOrPaMMOK SKPAHHOTO YBEIHUYCHHUS U obecrie-
YeHHBI JOCTYIIOM B  DJIIEKTPOHHYIO  WH(POPMAIMOHHO-
00pa30BaTeNbHYI0 Cpely YHUBEPCUTETA:
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| 208¢, 204c
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