DenepajibHOE TOCYIAPCTBEHHOE 0I0/1KeTHOE 00pa3oBaTeibHOe
yupeK/ieHne BbIcIero 00pa3zoBanus
«POCCUMCKAS AKAJTEMHUS HAPOJHOI'O XO35IMICTBA

M IT'OCYJAPCTBEHHOM CJIYKBbI
IPH IPE3UJEHTE POCCUMCKOM ®EJIEPALIAN»

HHCTUTYT YKOHOMUKHU, MATEMATHKH U THOOPMAIIMOHHBIX
TEXHOJIOT U
®AKYJIbBTET UH®OPMAIIMOHHBIX TEXHOJIOI'MIA Y1 AHAJIM3A JAHHBIX
OTJIEJIEHUE ITPUKJIATHON NH®OPMATUKHA
Ra(l)ezlpa HOJII/ITHKO-HpaBOBbIX JAUCHHUIIJIMH U1 COIMMAJIBbHbBIX KOMMyHI/IKaHI/Iﬁ

YTBEPXJEHA

pemenueM kadeapsr [onutuko-
MPABOBBIX JTUCIMUIUIMH U COUATTBHBIX
KOMMYHUKaIUK

IIporokoi ot «14» nrons 2021 . Ne 9

PABOYAS ITPOI'PAMMA JUCHUIIJIMHBI
OT/1.04 KOHIENTMHW COBPEMEHHOI'O ECTECTBO3HAHWA

HaIlpaBJICHHUE ITOATOTOBKHU
09.03.03 Tlpuxaagnas uHdopMaTHKa
HaIIpaBJIEHHOCTD (MPOdub)
«IIndpoBble TEXHOJOTHH»
KBaTH(UKAITHS

0akajaBp
ouHas dhopMa 00yueHus

I'og Habopa — 2021

Mocksa, 2021r.




ABTOp—COCTaBUTEJIb: K.0.H.
noteHT kadenps! [TomuTHKO-TIPaBOBBIX AMCUUIUIMH U
COLIMAJIbHBIX KOMMYHUKALIUN ITeracos B.A.

3aBenyromuit kapenpoi
ITonuTrKO-TIpaBOBBIX JUCHMILIMH U COUUAIBHBIX KOMMYHUKAILIUI Kazanues 1O./I.



COJIEP’)KAHUE
L HepequL INIAHUPYEMBIX PE3VIIBTATOB 06V‘-IGHI/ISI 110 JUCIHHUIIIIMHEC, COOTHCCCHHBIX C

IUIAHUPYEMBIMHU PE3VIIHTATAMU OCBOEHMS IIPOTPAMMUBI 1...vvveeiiiverrreissseeesssessrsssssssesssssssssrssssseesens 4
2. 0O0beM 1 MecTo MUCHUIUIHHEL B CTPYKTYPE OIT BO ...ciiviiiiiie it 6
3.  CoaepxaHHE U CTPYKTYPA TUCIIMIIIIHIHBL. .....cvvvvuussseesssessssssnssesssssssssssssssseesssssssssssnseeessesessmne 6
4. Marepuanbl TEKYIIEr0 KOHTPOIS YCIIEBAEMOCTH 00yUaroImuxcs ¥ GOHI OIIEHOYHBIX
CPENCTB MIPOMEXYTOYHON ATTECTALNN IO JMCIIATIIIIIHE «vvvvvnssseeessreerrrsnssseessssessssssssssesssssesssssnnnnns 10
4.1. ®opMBI U METOIBI TEKYIIETO KOHTPOJIS YCIEBAEMOCTH. .vvuveererrenererreneeeessnsesserssessessnnns 10
4.2. MatepuaJibl TEKYIIIET0 KOHTPOJIS YCIEBAEMOCTH OOYUAIOIIMXCS . .vvvvvnerevrnnerrerrneerersnsnnss 11
4.3. OLeHOYHbIE CPEACTBA IS IPOMEKYTOYHOM ATTECTALIMM ...cvvvveeevrenseererrneesenrneeeersnnnnss 12
VI LY/ (S 100117 (5103 9 (I 1 N1 0% 2= 1) ) 16
5. Meroanyeckue yKazaHus Ul 00YJArOIMMXCS 10 OCBOEHUIO JUCHUIUIMHEI (MOAVIIA) .......... 18
5.1. MeTomueckue yKa3zaHus IO BOIIPOcaM Ha MOHMMAaHNE JSKIIMOHHOTO MATEPHAIA ........... 18
5.2. MeToanueckre YKa3aHus 10 MOATOTOBKE BOIPOCOB UL CAMOCTOSITENLHOIO H3YUEHUS K
3aHATHAM ONPAKTUUYECKOTO (CEMUHAPCKOTO) THITOB ...u.evvvenseerertnsesestanessssnseesssrnssesssssnsessessnnnes 18
5.3.Meroaudueckre PpeKOMEHAAINH 10 TOATOTOBKE K DK3aMEHY 10 JUCIUIIIAHE ...........0vvvnn... 21

6. VYyeOHag JmTeparypa U pecypchbl MHOOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM CETH
«MHTEpHETY, BKIIIOYAs IEPEYEHDb YUEOHO-METOINYECKOT0 00eceueHns Uil CAMOCTOSITEILHON

JoF (Y0l n S WeT0N A F:010) 1007005 M0 (O XPINZ %) 10701010505 (= U 22
6.1. OCHOBHAS JIHTEDATYDA. .evvvneererrnseesestassesssssnessessneesessssessssstesserstesssrteessrtstessernresser 22
6.2. JIOTIOTTHATETIDHAS JTATEDATYDEA. +vuueererrunserrsrunseeressnseesestneessststesserstessssteesesretessersresrer 22
6.3. YueOHO-METONYIECKOE 00ECICUCHHNE CAMOCTOATENHHOM PAOOTBL v.vvvvvnriieeeeeeerrriinniieeennnss 19
6.4. HOpMATHUBHBIE TIPABOBBIE JIOKYMEHTDL. .....cvuueeiertnseerestnsesrsrssesserssesssstneesssrsessernseessernns 22
(ST T % 03 611005 (<3 b 015100 4 6100 3 CA PR PP PTOP P 22
6.6. VIHBIE MCTOUHIKL. ....eevvvvvuunsseeesssrsssssnnsseesssssssssssnsneessssssssssnnineesseessssmsieeeeeees 22

7. MaTtepuajibHO-TEXHUYECKas 0a3a, HHGOPMALIMOHHBIE TEXHOJIOTUH, IIPOrPAMMHOE
obecrieuenrie U HHGOPMAIMOHHBIE CIIPABOYHBIE CHCTEMBL....vuueireneesrneesnesssnsersnsersnsesernrerssesenn 23




1. HepequL IJIAHUPYEMBIX PpPeE3YyJbTATOB oﬁyqem/m nmo JUCHMIIJIMHE,
COOTHECCHHBLIX C INIAHUPYEMBIMH peE3yJbTaTaMU OCBOCHHUS MPOrpaMMbl

1.1 {ucruniuna «KoHIenuu COBpEMEHHOTO eCTECTBO3HAHUS» 00ECIICUNBACT OBJIA/ICHUE
CJIEYIOIMMH KOMIIETEHIMSIMU:

Kon Haumenosanune Kon HaumenoBanue JTarna
KOMITCTEHITUN | KOMIICTCHITUN JTama OCBOCHUS KOMITCTCHITHH
OCBOCHUS
KOMITCTCHITHH

OIlK-1 CrniocobeH puMeHsTh OIlIK-1.1 CrocoOHOCTh  OIPEAETUTD
€CTECTBCHHOHAYJIHBIC U OCHOBHEBIE KaTeropuu
0OIIeNH)KeHEePHBIC 3HAHUS, HOPMAaTHUBHO-TIPABOBBIX
METO/IbI MATEeMaTHIECKOTO JIOKyMEHTOB ¥ CTaHIapTOB
aHaJIM3a ¥ MOICTTUPOBAHUS,

TEOPETUIECKOTO U

IKCIICPUMCHTAIILHOTO OIIK-1.2 CrnocoOHOCTD IPUMEHUTh

HCCIICROBaHHA B . BbIOpanHbIe qaHHBIe U3 HITA

npopeccHoHanbHOI U CTaHJapTOB B pEIICHUHU

ACATCIBHOCTH, TIPUKJTATHBIX 3a1aq B
oo6mactu UKT

YK OC-1 Croco6HOCTH npumensats | YK OC-1.1 CnocoOHOCTh HCIIOIH30BAThH
KPUTHUYECKHA aHaJIn3 3HaHHUA B €CTECTBO3HAHUU
nHopMalul M CHUCTEMHBIH TUIs a/lal TUPOBAHUS
MOAXOJ Ui pelIeHusl 3ajaad Mpe3eHTalHH
000CHOBaHMSI ~ COOCTBEHHOM WH(POPMAITMOHHBIX ~ CHUCTEM
rpaXkJaHCKOM u 0 OTpacisiM NPUMEHEHHS
MHPOBO33PEHUYECKOI (IpOMBIIIIEHHOCTb,
MO3UIIHU MEIUIINHA, CEJIbCKOe

XO35UCTBO).

YK OC-1.2 CnocoOGHOCTh MPUMEHSATD
CUCTEeMHBIH  MOAXON  JUIS
aHanuza UHQOPMAIMOHHBIX
CUCTEM M  ONTUMH3ALUU
Mpe3eHTALUM.

[1K-23 criocoOHOoCTRIO  mpumeHaTh | [1K-23.1 CrocoOHOCTh BIIAJIETh
CUCTEMHBIN MOJIXO] u METO/IaMU peIleHus 3a7a4 ¢
MaTeMaTHYeCKUe METOJbl B MOMOIIIBIO anmnapara
dhopmanuzanuu pelieHus MaTeMaTHYeCKOT0 aHaJIu3a
IIPUKIIAHBIX 32134 [1K-23.2 CriocoOHOCTh MTPUMEHSTh

THUITOBBIE TTOJIXO/IBI K
pa3paboTKe MPOrpaMMHOTO
obecrieueHusl, UCTIONb3Ys
METOJI CHCTEMHOTO aHaJIN3a;




1.2.B pe3ynbTaTe 0CBOCHUS TUCIMILIMHBI Y CTYJCHTOB JOJKHBI ObITh C(OOPMHPOBAHBI:

OTD/TD
(npu HaJIMYMK poQcTaHapTa)

Kon JTamna
OCBOEHUA
KOMIICTCHIINN

PesynbTarsl 0OyueHus

-Ollpe/IeJIeHNe U IOMCK
HOPMAaTHUBHO-TIPABOBBIX
OTEUECTBEHHBIX U MEXJIyHapOJIHBIX
CTaH/IapTOB, WX IPUMEHEHUEeM s
[pelIeHNs] NMPUKIAIHBIX 337a4 B 00JIacTH
MKT.

W3BECTHBIX
JIOKYMEHTOB,

OI1K-1.1
OI1K-1.2

Ha YpOBHE 3HAHUI: METOJbI
MaTEeMaTHYEeCKOTO aHAJU3a U anredphl,
HpUMEHsIEMbIC

IIpY  MOJEIUPOBAHUU

yIIpaBJIEHUECKUX IIPOLECCOB

Ha ypOBHE YMEHHUI: IPUMEHSTH
MaTeMaTU4YECKUE METO/IbI B

po)eCCUOHAIBHOMN IEATETLHOCTH

YK OC-1.1
YK OC-1.2

Ha YPOBHE HAaBBIKOB:

MHWHUMAJIBHBIC HaBbIKN MIPUMCHCHU A
MaTeMaTHYECKOr0 anmapara B
poeCCHOHAIBHOMN IeITEILHOCTH

Ha YpOBHE 3HAHUM: 3HATh OCHOBHBIE
MapagurMbl MHUKpPO-, MakKpo- u

Meramupa

Ha YpOBHE YMEHHUI: TMOJIb30BaTHCS
MOWCKOBBIMH  MH(OPMAITMOHHBIMU
cucreMaMu B (yHJZaMEHTAIbHBIX
BOIPOCAaX €CTECTBO3HAHHUS B T OM
quciae ¥ "HPOPMATHKHU

Ha  YpOBHC€ HAaBBIKOB: O6J'IaI[aTB
HaBbIKaMM CUCTEMHOI'O ImoaxoJaa Impu
IMPOCKTUPOBAHNHN W HCIIOJIb30BaAHUUN
I/IH(l)OpMaI_II/IOHHBIX CHUCTEM

-HAYUIHO-HCCJICIOBATCIIbCKAA,

I[IPOU3BOACTBCHHO-TCXHOJIOTNYCCKA.

I1K-23.1
I1K-23.2

Ha ypOBHE 3HaHMIL:

TEOPETUYCCKHUEC OCHOBEI U ITPAKTUYCCKHUEC

3HATh

PEKOMEHJAINH 10 MPOEKTHPOBAHUIO H

paszpaboTke HcG; OpTraHU3aINIO
npoektupoBanus ~ UC, OLICHKY
KaueCTBEHHBIX W  KOJIHYECTBEHHBIX

xXapakTepucTuk pa3zpadorannon UC.
Ha YpOBHE YMEHHM: MPHUMEHATH
TUIOBBIE  MOAXOIBI K

IPOrpaMMHOTO

pazpabotke
o0ecrieueHus,
UCIIOJB3YSI METOJ] CUCTEMHOI0 aHAJIN3a;
Ha YpOBHE HAaBBIKOB: HWHABBIKH
HOCTPOSHUSI MPOrPaMMHBIX IPOIYKTOB
JUISL  peasn3allii THIIOBBIX MHPOLEIYP
00paboTKH HSKOHOMHYECKOH

UHpOpPMAIUH, HCIOIB3YS MeTox

CHUCTCMHOI'O aHAaJIN3a4,




2. O0beM u MecTO TMCHUILIMHBI B cTPyKTYype OIT BO

O0beM TMCUMILTUHBI
O6wem mucuurnasl B 3E u akanemuueckux/actponomudeckux yacax — 3 3E (108/81 1).
KouinuecTBo akaJeMUYeCKUX/aCTPOHOMUYECKHIX YaCOB, BBIJICICHHBIX HA KOHTAKTHYIO PadoTy MO
ouHOU opme oO0yueHuss — 64/48 gaca (B T.4. Jiekil.-32 4., IpakT.-32 4.);. HA CAMOCTOSITEIbHYIO
paboTy oOyuaronuxcsi Ha ouHo# popme — 8/6 yacos.

Mecto qucuuniauHsl B crpykrype OII BO
Huctunnuna OT/.04 «KoHuenuu coBpeMEHHOTO €CTeCTBO3HAHUS) OTHOCUTCS K BApUATUBHOMN
YacTW JUCUMIUIMH 1O BbIOOpPY y4eOHOro IulaHa mo HampasieHuto noxarotoBku 09.03.03
[Ipuknannas nHbOpMaTUKa.
JucturnuHa u3ydaercst Ha 2 Kypce B 3 ceMecTpe.
JlucuuniuuHel onupaercs Ha oOBbEM 3HAHUM IIKOJBHOIO Kypca B oOnactu (DU3HKH, XUMUH,
OMOJIOTHH, SKOJIOTHH U Teorpaduu;
Popma MpoOMEKYTOUHON aTTECTALUN — IK3AMEH

3. Copnep:kanue ¥ CTPYKTYpa IHCHHUTIIIHHBI
Ounas popma 00yueHus

O0BeM TUCIUIUIMHEL, Yac. dopma
KonrakTHas padota TEKYIIETro
00ydJaronuxcs ¢ KOHTPOJIS
HanMeHOBAMIE TeM IperoaBaTesieM ycnesaemo
Ne i/t 10 BUJAM yUeOHBIX 3aHITHI CTH ,
(pa3nenos) Bcero CP
TIPOMEXKYT
n |1 om | kep oron
P aTTecTanu
u
Pazgen 1. | EcrectBeHHO-Hay4YHAs 9 4 4 1 I, 0
KapTHUHA MUPA
Pasnen 2. | OTHOCUTENBHOCTD 9 4 4 1 I, 0
MPOCTPaHCTBA-
BpEMEHH H
IPaBHUTALIHS.
Pasnen 3. | KocMmonoruyeckas 9 4 4 1 I, O
9BOJIIOIHS.
Pasznen 4. | KBaHnToBass MexaHuKa 9 4 4 1 1,0, T
Y TIPUHIIATT
HEONPEIEIEHHOCTH.
Pazgen 5. | TepmoauHamuka u 13 6 6 1 I, O
HEoOpaTUMOCTh
MIPOIIECCOB.
Paznen 6. | YpoBHHu 5 2 2 1 I, O
OMOJIOTHYECKUX
CTPYKTYp U
OpTraHMU3aIUs )KUBBIX
CHCTEM.
Pasnen 7. | buomornueckas 5 4 4 1 I, O
SBOJIIOIHUS.




O0beM JUCUMILIMHBL, Yac. dopma
Konrakrnas pabota TEKYIIEeTO
oOyuarouxcs ¢ KOHTPOJIS
HanMeHOBAMIE TeM Iperno/iaBaTesieM ycneBaemo
Ne /mt 10 BUJaM y4EOHBIX 3aHATHM CTH ,
(pa3zneno.) Bcero CP
MPOMEXYT
a [T m | kep oon
P aTrecranu
"
Paznen 8. | Hayuno-texuunueckuii 9 4 4 1 1,0, T
mporpecc, IpooJIeMbI
YeJI0BeYeCTBa U MyTH
WX PEIICHHUS.
[TpomexxyrouHas arrectanus 36 DK3aMeH
Bcero akajaem./acTpoOHOM.YacCoB: 108/81 | 32/24 32/24 8/6 36/27

[Ipumeuanue: * — popmbl Tekyiero KOHTpoJIst ycneBaemoctu: nokiaa(el) (), ompoc (O), Tect (T).

Copep:xaHue TUCHHUIIUHBI
OcHoOBHbBIE BONPOCHI U MOJIOKEHHSI, PACKPbIBAIOIIHE
coJep:KaHHue TeMbl

Paznen 1. | EcrectBenHoHayuHas | Metagu3uka  aHTMUYHOCTM W Hatypduiocodus.
KapTHUHA MHpA. [lepBruHas cucremarusanus Hayk o npupoze. Hayunsie
OTKpBITHSL B 3moxy Bospoxaenus u QopmupoBaHue
€CTECTBEHHOHAYYHOW MEXaHUCTUYECKON KapTUHBI MUpA.
[ToneBast popma MaTepuu U yCI0KHEHHUE KapTUHBI MHUPA.
Muxpomup, Makpo- u Merammup. Teopus
OTHOCHUTEJIBHOCTU M KBaHTOBas Teopus. CHUCTEMHBIN
NOAXOJ M CaMOOpPraHu3alusl Kak OCHOBA JIJIsl IOHUMAaHHMS
€MHCTBA  E€CTECTBEHHOHAy4YHOIO U  COLMAIBHO-
T'YMaHUTApHOIO 3HaHUsA. DBOJOLMS U Beenennas.
XapakTepucTuka SMIMPUYECKONW CTaAUM  HAY4YHOTO
uccienoBanus. HaGmioneHuss — mepBUYHBIA HCTOYHHK
uH(bOopMaIUH. Oco0OeHHOCTH  3KCIIEPUMEHTAILHOM
craguu.  M3Mepenue —  KaKk  JIONOJHUTEIbHBIN
UHCTPYMEHT  JII0OOTO  HAy4YHOTO  HCCIIEI0BaHUS.
Teopernueckas cTaausl. l'unoresa, (baKThI.
[IpeemcTBeHHOCTD Teopui. HayuHble napagurmel.
Pazgen 2. | OTHOCUTENBHOCTD lanunelt, HBOTOH M NPUHUUI OTHOCHUTEJIBHOCTH.
MIPOCTPAHCTBA- WNuepumaneupie  cuUcTeMbl — OoTcueTa.  AOCOIIOTHas
BpPEMEHU U | KOHCTaHTa ckopocTH cBeta. [IpeoOpazoBanus ["ammnes u
rpaBUTALUA. Jlopennia g uHepuuanbHbIX  cucteM.  CBs3b
npoctpanctBa U BpeMeHn B CTO A.DiHmTeiiHa.
[londatne «MUpOBBIE JUHUWY». OKCIIEPUMEHTAIbHBIE

Ne i/mt Ha3Banue TeMbl

IO ATBEPKIACHHUS CTO. T'unoresa
CBEPXOTHOCUTEIBHOCTH.
OcobeHHOCTH rPaBUTALMOHHOTO OoJA.

OKBHBaJICHTHOCTD HHCpTHOfI U TATOTEIoIIel Macc.
Ilonstue KPHUBU3HBI ITPOCTPAHCTBA-BPEMCHH. EBxnuposa
U HE3BKIIMAOBBI T'COMCTpPHUU. IlonsTue reome3mdecKom
JIMHUKU B TPCXMCPHOM HPOCTPAHCTBEC U YCTHIPCXMCPHOM




MpoCTpaHCTBE-BpeMeHH. [loueMy MblI )KMBEM HMEHHO B
YETBIPEXMEPHOM MIPOCTPAHCTBE-BPEMEHHU?
I'paBuTanmonHoe KkpacHoe cMmelieHue. Bzaumocss3b
MIPOCTPAHCTBA-BPEMEHH U MaTepUn. AHTUTPABUTAIIHSI.
N3mepenue paccTosiHUi 10 3BE€3/1 U APYTrUX OOBEKTOB BO
Bcenennoii. CBeToBO#M 10JI, aCTPOHOMHYECKAsT €IUHUIIA,
napcek. OmnpeneneHne abCONIOTHOW W OTHOCHUTEIHLHOM
SIPKOCTH, XUMHUYECKOTO COCTaBa, TEMIIEpaTypbl U MacChl
3BE3Jl. 3aBUCHMOCTH D3BOJIOIUH 3BE3JIBI OT MacChl U
XUMHUYECKOTO cocTaBa. JKenTele 3Be31bl, KpacHbIE
TUTAaHTBI, OeNble KapJIMKH, HEUTPOHHBIE 3BE3IBl U
YyepHble JbIpbl. BocemMp COCTOSHMI BemecTsa BO
Bcenennoii.

Pasznen 3.

Kocmonornueckas
SBOJIIOIHA.

Pazberanue raJIakTHK. HecranunonapHocTs,
MU30TPOIHOCTD u OJTHOPOJTHOCTh Bcenennoi.
[IpoctpaHcTBeHHbIE (OTKpBITAsi W 3aMKHYTas) MOJENU
Bcenennoii. IlepBoHauanbHOE cocTosiHue BceneHHOM.
[Tonarue cunrymsproctu. bonemoii B3pseis. BemectBo u
aHTHUBEIIECTBO. PenukToBOE M3ITyyeHHE.

CooTHolIEHHE IUIOTHOCTH BEUIECTBA M IUIOTHOCTH
sHepruu. KpuTudeckass IUJIOTHOCTh U HalpaBlieHUE
somonun  Bcenennoil. CoBpemenHble (XX| Bek)
acTpo(u3NUECKre UCCIEIOBAaHMS O pa30eraHiy ralakTHK
C YCKOpEHHEM U TOSBJIEHHE TEOpUH Oe3yCIOBHO
pacmmpsitomeiicss Bceenennoil.  COOTHOILIEHHE MEXKIY
MAacCCOM-3HEPrueil PEeNIMKTOBOr0 H3JIyYeHHs, BEIIECTBA,
TEMHOW MaTepued W TEMHOW OJHEprued 1Mo mepe
paciiupenusi BcenmenHoil. ®u3MyecKMd BakKyyM U
aHTurpasutanus.  IlocienoBaTeabHOCT  MOSIBICHUS
YETBIpEX TUIOB (PU3UYCCKUX B3aMMOJCUCTBHUH (TIOJICH).
MUKpO 1 MakpO3BOJIFOIUSI.

Paznen 4.

KBaHnToBas MexaHuka

u

IIPUHIAIT

HCOIIPEACICHHOCTH.

Knaccuueckas MEXaHUKa n ACTCPMUHU3M. TpI/I
OIIPCACIICHUSA IIOHATHA «BEPOATHOCTHM». BepOﬂTHOCTHBIﬁ
XapakTep Hpe,Z[CKaSaHI/Iﬁ KBaHTOBOM MCXaHHUKH.
COprDKeHHBIe BCIMYHMHBI B MHUKPOMHUPE. TouHOCTH
OIIPCACIICHUSA OTHUX BCJINYHH. HpI/IHI_[I/Il'I
HCOIIPCACICHHOCTH. HHHeTepMI/IHI/BM Hn CTaTUCTHUYCCKUC
3aKOHBI.

Paznen 5.

HepasHoBecHast
TEPMOAMHAMMKA

3aKOH COXpaHEHMs MMILYJIbCa, MOMEHTAa HMIIYJbCa,
3aKOH COXPaHEHMsI MOJHOM 3Heprun. CHMMETPHS U CBA3b
3aKOHOB COXPAHEHHUs CO CBOMCTBAaMHU IIPOCTPAHCTBA-
BpeMeHU (OAHOPOAHOCTb W HW30TPOINHOCTh). THIBI
CUMMETPUHU B HEXKUBOU U )KUBOU IIPUPOJIE.

TepmoanHaMuka — Hayka O IIPEBPALLEHUH DHEPIUHU.
[TonsTne «cucrema» u «apounecc». COCTOSAHUE CUCTEMBI
U TapaMeTpbl €e XapakTepusyloliue (Temmeparypa,
BHYTPEHHSS SHEprus, Temiaora, pabora). Temmneparypa.
¢u3uueckass CyIIHOCTh TeMIIEpaTypbl W MPUHLUIBI €€
U3MEPEHUS. dusnueckas IKasua TeMIIeparyp.
AGCOMIOTHBIH HOJIb. CBepxnpoBoIUMOCTb u
CBEpXTEKy4ecTb. B3aMMOCBs3b TEMJIOTHI U PabOTHI.
TepmonuHamuueckuii  mpouecc.  IlepBwlii  3aKkoH




TepMOJUHAMHUKU. CBs3b MEXIY 3aKOHAMHU COXpPaHEHUS
SHEPI'UM U BELIECTBA.

[Ipouecchl, Beaymiue K BbIPABHMBAHHUIO TEMIIEpPATyp.
Bropoii 3akoH TepmoarHaMuKU. [loHATHE «IHTpONIUS) U
HEOOpPaTUMOCTb BpEMEHM. TepmoanHaMuyeckoe
paBHOBeCHE. 3aKpbITbIE UM  OTKPBITBIE  CHCTEMBI.
Craructuueckas Mmexannka. OOpaTumbie 1 HeOOpaTUMBIE
IIPOLIECCHI, XApPaKTEPU3YIOIUE COCTOSHUE CUCTEMBI.
OK30TEpMUYECKHE U JHJIOTEPMUYECKHE XHUMUYECKHE
npouecchl. DHTanbnusA. CKOPOCTh XUMUYECKUX PEaKLIUM.
Peakuun ropenus.

DneMeHTapHBIN OecropsiJIoK. [losiBnenue
HEPEryAsIPHOCTEH B PA3IUYHBIX TEPMOJUHAMUYECKUX
npoueccax. @a30Bble MNEpPEeXo/bl U  CYNEPHO3UIUSL
cocTostHui. HecTanMoHapHOCTh MPOCTBIX MEXAHUYECKUX
CUCTEM. OHTpPONMSI B  OTKPBITBIX CHUCTEMax H
HEJIMHEWHOCTh TEPMOIMHAMUYECKHX IIPOLIECCOB.
KooneparuBHble mnpoiecchl B OTKPBITBIX CHUCTEMaX.
Cunepretuka. Camoopranmzanus B  (DU3UYECKUX,
XUMHYECKUX u OMOJIOTMYECKHUX cUCTEMaXx.
Heobxonumble ycrnoBus Al CaMOOPraHU3alllU CHCTEM.
Teopuss karactpod u osBomoonus cucteMm. llenHas
peakuus W CaMOOPTraHW30BaHHAs  KPUTHUHOCTb.
budypkamuu. [Iporno3upoBanue COCTOSIHUS
KPUTHUYHOCTEHN B 3aBUCMMOCTH OT IIIyMOB MEpLAHUsl.

Paznen 6.

YpoBHH
OMOJIOTHYECKUX
CTPYKTYp u
OpraHu3amus >KUBBIX
CHCTEM.

Kinerounslii ypoBeHb opranuzanuu. OCHOBHbBIEC KJIACChI
KJIETOYHBIX XMMHMUYECKMX BEIIECTB M HX CTPYKTYypa.
CnoxxHasg TNPOCTPAHCTBEHHAsl CTPYKTypa OEJKOBBIX
BEIIECTB. JIEMEHTapHbId cocTaB OenkoB. DyHKIMH
OEITKOBBIX BEILIECTB. OnTuyeckas aKTUBHOCTH
OpPraHMYeCKUX  MOJIeKyd. 3ydeHwe  XuMHUECKOTO
COCTaBa Spa 3BKAPUOTOB U OTKPBITHE HYKIEMHOBBIX
kuciot. JJHK u PHK. be3bsanepHbie KI€TKH U BUPYCHI.
[IpocTpaHcTBEHHast CTPYKTypa HYKIEHHOBBIX KHCIIOT.
[TocnenoBarenbHocTh HykieoTuaoB B JHK u PHK.
KomnieMeHTapHOCT NMYypUHOBBIX W HUPUMHIMUHOBBIX
HyK1eoTu10B. I'enpl kak ywactku MoJiekynsl JIHK.
Komonsr (Tpurierst). I'eHeTnueckuii koa. XpoMOCOMBI.
I'enom. I'enotun. MexaHu3mbl U3BMEHYMBOCTU (MyTalluu
u pexomOunanuun). KnonupoBanue. OHTOT€HETHUECKHIA
(opraHu3MeHHBbIN) YPOBEHb. Kinerounas
mipdepenumamuss U cUMOMO3.  ABTOTpodBl  H
reTepoTPOdBI.

[lonynAuvoHHBIA  ypOBEHb  KakK T€HETUYECKHU
HEOJJHOPOJHAsl COBOKYIMHOCTh. bHoleHo3 (coo01ecTBo).
buoreonenos (3kocucrema). buocdepa KaK
COBOKYITHOCTb OHOIIEHO30B.

Paznen 7.

buomgornueckas
SBOJIIOIH.

HacnencTtBeHHOCTh M M3MEHYMBOCTh KaK HEOTHEMIIEMBIE
CBOMCTBA XMBOro. MHIUBUAYyaIbHAsA U HEOIPEIEICHHAS
U3MEHYMBOCTb.  [IpMHIIMI ~ €CTeCTBEHHOTO  OTOOpA.
BuyrpuBumoBas u  MexBuuoBas ~ Ooppba  3a
cymecrBoBanue. KoHKypeHIMsT W COTpPYAHMYECTBO.




CoBpemeHHbIE IIPEICTaBICHUS 0 daxTopax
ABOJIIOLIMOHHOTO IIpOLEcca: MYTAlMOHHBIA IpolLecc,
HOMYJSIMOHHBIE  BOJHBI, 00O0COOJIEHHOCTh  T'PYIIIBI
OpraHU3MOB, E€CTECTBEHHBII OTOOp — JABIDKYIAs CHJIa
ABOJIIOLIMH.

MuKpo3BOIIOIMS — 3BOJIOLMSA NOMYJAUUNA U BHUJIOB.
Maxkpo3BOJIoLUsl — 3BOJIIOLMS TaKCOHOB HAaJBUI0BOTO
ypoBHA. MeToasl HaOMIOIEHUsT 3a MaKpO3BOJIIOLUEH.
CocTosiHME OKpYKarouleil cpeibl U TEMIbl 3BOJIIOLMU
xKu3HeHHbIX ¢opm Ha 3emie. Karactpoduueckne
coObITUE W uW3MeHeHus  kinuMmara.  [IpoGiema
HENPEepPhIBHOCTU MaJI€OHTOJIOTUYECKOU JIETOIHUCH.
[IpepsIBUCTBIN XapaKTep pacpOCTPAHEHHUs KUBOTHBIX U
pacTeHuii Ha 3eMHOM m1ape. OCHOBHbIE 3aKOHOMEPHOCTH
Makpo3Botonuu. [loHsTHE OMOIOrNYeCcKOro nporpecca.
[Tapametpsl, XapakTepHu3ymolre JTMHAMHYECKUE
IPOLIECCH] B MOMYJSALUAX U cO00IIecTBaX (YMCIEHHOCTD,
BO3pPAacTHOM COCTaB, CMEPTHOCTb, UCTOYHHKHU MHUTAHUSA).
Pasnmuunable THOBI B3aMMOOTHOIIEHWH B OHOILIEHO3aX:
KOHKYpPEHIIUSI-COCYIIIECTBOBaHHE, XMIIHUK-KEPTBa,
cumM6OM03. BrusHue mapasutusmMa U IMOJIOBBIX PAa3IUYUI
Ha JMHAMMKY 3BOJIIOLIUH OMOLIEHO30B.

Pazpen 8. | Hayuno- Hay4Ho-TexHu4ecKkuii mporpecc U MpUupoOIHBIE PECYPCHI.
TEXHUYECKUI OTtpunarenbHble MOCTIEICTBUS HEBEPHBIX
nporpecc, npo0OjaeMbl | MPEACTaBICHUH W HEUCUEPIAaeMOCTH  MPHUPOJIHBIX
YeJI0BEUEeCTBA U MYTH | PECypCcOB u OecnpenieIbHbBIX BO3MOKHOCTSIX
UX PEIICHUS. CaMOOYHMIIECHHUSI  MPUPOJHOM  CpEIBbI. [Tpobnema

obecrieueHus 3KoJioruueckor OezomacHocTu. [Ipodiema
OOpbObl C PpaTUOAKTUBHBIM  3arpsS3HCHUEM  CPEJIbl
obutanus. IIpobrema  orcyrctBust  d3PdeKkTHBHOM
3aKOHOJIATENILHOW OCHOBBL. [IcMXoJorHs denoBeka u

IPUYUHBI COBPEMEHHOTO KpHU3Huca. [Tpo6Giema
perylnupoBaHus pOCTa HACEJICHHUS.
OtcyrcTBUE TEOTNOIUTUYECKOI MIPOrpPaMMBbI

9KOJIOTHYSCKOr0 BBLKHMBaHUA. YemoBeueckoe 06H.I€CTBO
KaK HCPAaBHOBCCHAsA OTKpPbITasd CHUCTCMA. Bo3moxHOCTB
COBCPHICHCTBOBAHUSA CHUCTCMbI 4YC€PE3 COIIACOBAHHOCTDH
COBMCCTHBIX YCI/IJ'II/Iﬁ IIpu rapMOHHUYHOM
B3aNMMOJCUCTBUH IIpHUPOJbI, YCJIOBCKA N TCXHUKHU.

4. Marepuajibl TeKylLIero KOHTPOJISA YCIeBaeMOCTH 00y4aomuXxcs 1 (PoH/
OLICHOYHBIX CPEACTB MPOMEKYTOYHOMN aTTeCTAlMU 110 AMCHHUILIMHE

4.1. ®opMBbI 1 METOAbI TEKYIET0 KOHTPOJISI YCIIEBAEMOCTH.

41.1. B Xo4AC peamm3anuu  JUCHUIIIINHBI «KOHHGHHI/II/I COBpPEMCHHOTO €CTCCTBO3HAHUS
HCIOJIB3YIOTCS CIICAYIOINEC MCTOAbBI TCKYIICTO KOHTPOJIF YCIICBACMOCTHU 06yqa101u1/1xc;1:

Tema (paznen) | MeTobI TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH

Pazgen 1 I[OKJ'I&,I[LI C npe3eHTauHel71, OIMpOC HA NPAKTUYCCKOM 3aHATHU, JUCITYT

Pazgen 2 I[OKJ'I&,I[LI C npe3eHTauHel71, OIMpOC HA NPAKTUYCCKOM 3aHATHU, JUCITYT

Pazgen 3 I[OKJ'I&,I[LI C npe3eHTauHel71, OIMPOC HA NPAKTUYCCKOM 3aHATHU, JTUCITYT




Tema (pa3gen) | MeToibl TEKyIIEro KOHTPOJISI yCIIEBaEMOCTH

Paznen 4 Jloknapl ¢ Ipe3eHTaluen, ONIPOC HA MPAKTUYECKOM 3aHSITHH, JUCITYT
Paszpgen 5 Jloknazpl ¢ npe3eHTaluen, Onpoc Ha MPAKTUYECKOM 3aHATUH, JUCITYT
Pasnen 6 Jloknazapl ¢ npe3eHTaluen, Onpoc Ha MPAKTUYECKOM 3aHATUH, JUCITYT
Paszpen 7 Jloknazapl ¢ Ipe3eHTalren, OIpPOC Ha NPAKTUYECKOM 3aHITHH, TUCITYT
Paznen 8 Jloknazapl ¢ npe3eHTalren, Onpoc Ha MPAKTUYECKOM 3aHATHH, JUCITYT

4.1.2. Dx3aMeH npoBOAUTCS B (hopMe YCTHOTO OTBeTa Ha OmeTsl (110 2 Bompoca B Ouiiere).

4.2. Marepuajbl TEKYIIEr0 KOHTPOJISI yCIIEBAEMOCTH 00y4a0IMXCsI

Tekymuii KOHTPOJIb YCIEBAEMOCTH OCYILIECTBIIAETCS HENPEPHIBHO, HA TPOTSHKEHUU BCETO
Kypca. [Ipexae Bcero, 3T0 yCTHBIM OMPOC MO XOAY JIEKUHH, BBINOJHIEMBIN 1 ONEPATUBHOMN
aKTUBU3AIIMM BHUMaHUs OOYy4aIOIIUXCS W OLEHKH WX YpOBHS Bocmpusatusa. [lomumo storo,
KOHTPOJb CaMOCTOSITEIbHOM paboThl OOy4yaroUIUMXCs OCYILECTBISETCS TIpPU OIpoce Ha
MPAKTUYECKUX 3aHATHUSAX, JOKIaAaX ¢ Mpe3eHTAIUEN.

Bonpocwt 011 noozomoexku oodyuarouwuxca K npaKmuuecKum 3aHAmuam
Pazgea 1. EcrecTBeHHOHAy4YHasi KApTHHA MUPA.
1. Kpartkas uctopusi eCTECTBO3HAHUS
2. TlpencraBieHus 0 MPOCTPAHCTBE, BPEMEHH, MaTEPUU U ABUKEHUU C TOUKH 3PCHHS
KJIaCCUYECKON (DU3UKH
3. MexaHucTuveckas KapTHHAa MHUpa
4. Hay4Hblli METOJT TO3HAHUS

Pa3znen 2. OTHOCHTEILHOCTH MPOCTPAHCTBA-BPEMEHH U IPABUTALUS.
1. Tlpunnun otHocuTenbHOCTH ["anunes-HproToHA M MHEpLIMATILHBIE CUCTEMBI OTCUETA
2. TlpenarnochuIKy K MOSBJICHHUIO CTICITHATBHON TEOPUH OTHOCUTEIPHOCTH A.DWHIIITCHHA.
OTHOCHUTEIHPHOCTh BPEMEHHU.
3. KpuBwusHa npoctpancTBa-BpeMeHH. [IpuMepsl OTpUIIATEIIBHON U TTOJIOKUTETHLHOM
KPUBU3HBI.
OTnu4re CHIIbI IPUTSDKEHHS OT TPABUTAIIMOHHOTO OIS, AHTHTPAaBUTALIHSL.
Heonpenenénnoctu B 00111€# TEOPHH OTHOCUTEIIBHOCTH
CBsi3b MEX 1y Maccol, MPOCTPAHCTBOM U BPEMEHEM

SR o

Pa3pen 3. KocMoJsiornueckasi 7BOJIIOLMA.

Hecranmonapuocts Beenennoii u OTO.

H3mepenue paccTosinuil Bo BeeneHHOM.

boubmoit B3peIB ¥ ropsiuas Beenennast.

Yeteipe Tna B3aumoaercTBui. Enrnas teopus moss.
Mukpo, - Makpo, 1 Mera CTpykTypa BceneHHoi.

N3 yero coctoAT 3B€3/1b1 U MEX3BE3AHOE IIPOCTPAHCTBO.
XapaKTEpUCTUKU 3BE3/ U UX IBOJIFOLIUS.

UYepnbie apipbl. PaHTACTUKA U PEATBHOCTb.

TeMHas Matepusi U TEMHast SHEPTUS — YTO 3TO?

wCooNoU~wWNE

Pa3nes 4. KBanToBasi MeXaHMKAa ¥ IPUHIMII HEONPeAeJeHHOCTH.
1. Aromuas u cy6aTOMHas CTPYKTypa MUKPOMUpA.
2. PeanbHble 1 BUpTyanbHbIe YacTUIbI MaTepuu. X cBolicTBa.




3.
4.
5.

Paznen

NG~ wWNE

Pazpen
1.

2

3.

4,

5
Pazpen

1.

2.

o s

Paznen
1.
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[TonsiTue xBaHTa. BeposTHOCTHOE OMMCaHUe IBMKEHUS CyOATOMHBIX YACTHII.
[IpuHIMI HEONPENENIEHHOCTH U JOTOJHUTEIBHOCTH.
CraTucTuyeckue 3aKOHbl. 3aKOHOMEPHOCTHU U CIIy4alHOCTH.

S. HepaBHOBecHas TEepMOAUHAMUKA.

TepmoanHaMuKa U MOHATHE CUCTEMBI.

OcHOBHBIE TEPMOIMHAMUYECKUE TAPAMETPHI.

AOGCOMOTHBIN HOJIb. CBEPXIIPOBOUMOCTD U CBEPXTEKYUYECTh.
TepMoanHaMHUUECKUE 3aKOHBI.

TepMoanHaMHuuecKOe paBHOBECUE, SHTPOIHUS U BpeMs.

Xaoc u nopsok. Camoopranuzaius 1 CHHEPIeTHKA.
HepaBHOBECHOCTH M 3BOJIIOLMS CUCTEM.

Heraurponus u nnpopmanus.

6. YpoBHM 0MOJIOTHYECKHX CTPYKTYP U OPTraHU3AIUsI JKUBBIX CHCTEM.
DJIEMEHTHBIE U MOJICKYJIAPHBIC OCHOBEIL O€eJIKOB U HYKJICMHOBBIX KHCJIOT.
Hpe)ICTaBI/ITCJ'H/I BHCKJICTOYHBIX U NJOOPraHU3MCHHLBIX KUBbIX CUCTEM.

Onrorenes u (uoreHes.

OpFaHI/ISMeHHBII\/'I U HAZOPraHUW3MCHHBIC YPOBHHU KUBBIX CUCTEM.

HI/IHIGBBIG CBs3U U YA3BUMOCTD XUBBIX CUCTEM PAa3HOTO YPOBHSA OPTraHU30BaAHHOCTH.

7. buoJsiornueckasi 3BOJIIOLMS.

Teopus 3BOIIOLNM KUBBIX OPraHU3MOB B IpezcTaBieHnu Y./[apBuHa 1 COBpEMEHHBIE
BO33pEHUS.

Cucremarika 1 TAKCOHOMUS KUBBIX OPraHU3MOB. [[0HATHE BUAA )KUBBIX OPraHU3MOB.
MUuKpo 1 MakpO3BOJIFOLUS — OCHOBA CHHTETHUYECKOW TEOPHUH 3BOJIIOLINH.
HeonHo3HayHOCTH OMOJOrMYECKOT0 Iporpecca.

Hamnpasnenust 60pbObI 3a CyliecTBOBaHNE KaK Pa3HOBUIHOCTH €CTECTBEHHOTO 0TOOPA.
Cenexuusi, KJIOHHPOBAHUE U TPAHCT€HE3 — HMHCTPYMEHTHI MOTY4YE€HUS HOBBIX (opM
YKUBBIX OPraHU3MOB.

Jlunamuueckre OMOJOTHYECKHE CUCTEMbI U OCHOBHBIE B3aMO/ICHCTBUSA, OIIPEICISIONINEe
IBOJIIOINIO OUOIIEHO30B.

8. HayuHo-TexHuYeCKHii mporpecc, npodJieMbl YeJI0BeYeCTBA U IYTH X PelIeHus.
HayuHo-TexHuueckuii mporpecc u npooaeMbl YeI0BEYECTBA.

I'mo6anpHas reONOTUTHKA U IPUPOIAHBIE PECYPCHI.

B03MOXHO 111 rapMOHUYHOE B3aUMO/ICHCTBHE YEIIOBEKA, TEXHUKU U MPUPOIbI?
[IporHo3 Ha BEIKMBaHHE YEIOBEUYECTBRA.

4.3. OueHo4HbIe CpeaCcTBA I IPOMEKYTOYHOH aTTeCcTAlMU

4.3.1. ®opmupyeMble KOMIIETEHIUH

Kon HaumenoBanue Kon HaumenoBanue JTana
KOMIETEHIUH | KOMIETEHINH JTana OCBOEHMSI KOMIIETEHINH
OCBOEHHMS
KOMIETEHINH
OIIK-1 CniocobeH npuMeHsTh OIlK-1.1 CriocoOHOCTh  ONpEeAETUTh
€CTeCTBEHHOHAYYHBIE U OCHOBHBIE KaTeropuu
oO11enH)XKeHepHbIe 3HaHUS, HOPMAaTHUBHO-TIPABOBBIX
METO/Ibl MAaTEMaTHYECKOTO JOKYMEHTOB M CTaH/IapTOB
aHaJn3a ¥ MOJICIIMPOBAHUS,
TEOPETUYECKOTO U




JKCIIEPUMEHTAIBHOIO OIIK-1.2 CrnocoOHOCTD IIPUMEHUTD

HCCIIEN0BaHuUs B BbIOpaHHble AaHHble n3 HITA

npodeccuoHamTbHON U CTaHJAPTOB B pEIICHUH

JeATeIbHOCTH; MPUKIIAIHBIX 3a1a4 B
obnactu UKT

YK OC-1 CriocoOHOCTB npumensats | YK OC-1.1 CnocoOGHOCTh HCIIOIB30BATH
KPUTUYECKUN aHaIN3 3HaHUS B ECTECTBO3HAHUH
UHPOpPMALIUK W CUCTEMHBIN TUIS allanTHPOBAHUS
HOJXO/A Ul PeUIeHus 3ajad Ipe3eHTaIIH
000CHOBaHMSI ~ COOCTBEHHOMU MH(OPMALIMOHHBIX  CUCTEM
IpaXX1aHCKOM " M0 OTPacisiM TPUMEHEHHS
MHPOBO33PEHUYECKON (IpOMBIIIEHHOCTb,
MTO3UIHH MeINIHA, CEJIbCKOE

XO35UCTBO).

YK OC-1.2 CriocoOHOCTP IPUMEHSTh
CHUCTEMHBIH  TOIXOA  JUIs
aHanM3a UHQOPMAIMOHHBIX
CUCTEM ¥  ONTHMHU3AIUH
MIPE3CHTALMI.

T1K-23 crocoOHOoCcThI0  TpuMeHaTh | [TK-23.1 Croco0OHOCTh BJIANETh
CHCTEMHBIN MOJTXOJT " METOJAMH PEUICHHS 3a71a4 C
MaTeMaTU4YEeCKUe METOJbl B MIOMOIIIBIO ammapara
(dopmanuzanuun pereHus MaTEeMaTHYECKOTO aHaJIN3a
NIPUKIIAHBIX 3a/1a4 [1K-23.2 CnocoOHOCTh IPUMEHSTh

TUIIOBBIE MTOJXObI K
pa3paboTke IpOrpaMMHOTO
o0ecreueHus, UCTIOIb3Ys
METO]] CHCTEMHOTI'0 aHAJIN3a;

4.3.2. TunoBbie OLIECHOYHBIE CPEICTBA

[TpomexyTOuHBIl KOHTPOJIb TPOBOAUTCA B (OpME HK3aMEHAa U IIPEIyCMaTPUBAET
YCTHBII OTBET Ha BOIIPOCHI 110 OHIIETY.
Kox u HauMeHoBaHMe 9JTama OueHouHOE

Pesynbrarsl 00ydeHus

OCBOEHHUSI KOMIIETEHIIUH CpEICTBO
YK OC-1.1 Ha YPOBHE 3HAaHUM: 3HATh METO0JIOTHIO
YKOC1.2 €CTECTBEHHOHAYYHOIO II03HAHUA,
Cnoco6GHOCTb UCIIOJIb30BATh | IPUHLIUIBI TEOPETHUYECKOTO
3HAHMA B €CTECTBO3HAHUM JUIA | MOJCIUPOBAHUS  OOBEKTOB B | yCTHBIH OIIPOC
alanTUPOBAHUS NpE3EHTALMN | TPO(YECCHOHANBHON  IEATENPHOCTH |
MH(OPMAIIMOHHBIX ~CHUCTEM IO | HPOBOJUTH NPE3EHTALUIO B JIOCTYITHOM
OTpacisiM NPUMEHEHHs | U MHQOPMATUBHOM BUIE
(POMBINIIEHHOCTE, ~ MEJMLMHA, | ga  ypoBHE YMEHHIL: OCYIIECTBIIATH | YCTHBIH OMPOC
CENECKOE XO3SHCTBO). HOUCK MH(OPMALUH C UCHOIb30BaHUEM
CnocoGHoCTH HUPUMCHATE | PazpuHbIX HHOPMALOHHO-
CHCTEMHBIH TIOJIXO/ JUIS aHATU3A | 110MCKOBBIX CHCTEM, HEOOXOMMMOM ISt
MHQOPMAIMOHHBIX  CHUCTEM M | yClIeNIHOTO H3yUeHHs JMCIHILIHHEI

OIITUMHU3 AN HPCSCHTaHHﬁ.

Ha  ypOBHE
HaBBIKAMU
MCII0JIb30BaHUs

HaBBIKOB: BJIaJCTh
MMPaKTUICCKOTI'O

YCTHBIN OIIPOC




UH(POPMALMOHHBIX TEXHOJIOTUN /IS
pELICHNs U aHAJIM3a OTPACICBBIX 3a1a4

OIIK-1.1 CnocoOHOCTh
OTIPEACTUTh OCHOBHBIE KATETOPHH
HOPMAaTHUBHO-IIPABOBBIX
JOKYMEHTOB U CTaH/IapTOB
OIIK-1.2 CnocoOHOCTh
[IPUMEHUTHh BbIOPAHHBIC JAaHHBIC
n3 HIIA wu crangaproB B
pelICHUHM TPUKIATHBIX 33734 B
oomactu UKT

Ha YpPOBHE 3HAaHHUHU: METOJBI
MaTEeMAaTUYECKOrO aHalu3a | anreOpsl,
MIPUMEHSIEMbIC

npu MOJIETIUPOBAHUU

YIIpaBJIEHUECKUX IIPOLECCOB

YCTHBIN OIIPOC

Ha YpPOBHE YyMEHHUI: IPHUMEHSTH

MaTEMaTH4YCCKHEC MECTOIbI B

po)eCCUOHANBHOM NEITEIbHOCTH

YCTHBIN OIIPOC

Ha YPOBHC HABBIKOB: MUHUMAJILHBIC

YCTHBIN OIIPOC

[1IK-23.1 Crioco6HOCTE
BIIQJIETh  METOJIaMU  PEIICHHS
3alad ¢ TIIOMOIIBI0  ammapara
MaTeEMAaTHYECKOI0 aHaIN3a
[1K-23.2 CriocoOHOCTE
MPUMEHSTh THIIOBBIC TOJIXOIBI K
pa3paboTke MIPOrPaMMHOTO

O6CCHCLICHI/I5I, HCIIOJIB3Yyd MCETO[
CHUCTCMHOI'O aHAaJIM3a,

HaBbIKM TIPUMCHCHUA MATEMATUYCCKOI'O
amnmapaTa B npodeccroHaNbHOM
AESTeTbHOCTH
Ha  ypoBHE  3HaHMIl:  3HATh | YCTHBIN OMPOC

TCOPECTUYCCKUEC OCHOBBI M IIPAKTHUYCCKUC
PEKOMEHAAIUMN 110 IMPOCKTUPOBAHHUIO U

pa3paboTke Uc; OpTraHU3aINIO0
IIPOEKTUPOBAHUS nuc, OLICHKY
Ka4eCTBEHHBIX u KOJTMYECTBEHHBIX

XapakTepucTuk pazpadorannon UC.

Ha YpPOBHE YMEHUI:
THIIOBbIE

NPpUMEHATH
MOIXOJbl K  pa3paboTKe
POrPaMMHOTO  00CCIICUCHHUS, HCIONB3Ys

MCTOA CUCTCMHOI'O aHaJIn3a,

YCTHBIN OITPOC

Ha YypPOBHE HAaBBIKOB: WHABBIKH
MOCTPOEHUS TIPOTPAMMHBIX MPOAYKTOB IS
peanuzanuu MpoLEeayp

00paboTKH PKOHOMHUYECKOH HHQOpMAITUH,

THUITOBBIX

HCIOJIb3Ys METOA CUCTEMHOI'O aHaJIN3a,

YCTHBIN OIPOC

IlepeyeHb BONPOCOB K IK3aMeHY:
1. Yo mpencrasiser coboit kapTuHa Mupa? MexaHucTHUecKas KapTUHA MHUpa U ee HaydHas

OCHOBa.

2. OcoOeHHOCTH PEBOJIIOIMK €CTeCTBO3HAHUS B KoHIle X 1X — Havane XX Beka. Kak
W3MEHUJIUCH B3TJISIbl HA IPUPOJY B CBSI3HU C UCCIIEJOBAHUEM AJIEKTPOMATHUTHBIX

SIBJICHUW U MUKpOMUpa?

3. B dgem 3axmrouaeTcs CUCTEMHBIN B3rJ1d Ha MI/Ip? HpI/IHI_II/IHLI HAay4YHOI'0O METOZa IMO3HAHUSA

MIPUPOIBI.

4. Yt0 HOBOTO BHOCHT crenuanbHas Teopus otHocutenbHocTH (CTO) B mpexHUi IPpUHIHI
OTHOCHUTEJIBHOCTH KJIACCUYECKON MexaHUKH? HoBas MupoBasi KOHCTaHTa U
JKCIIEPUMEHTAIILHOE ONPEIEICHUE €€ BETUYHHBI.

5. Kax u3mMeHstoTcs BeJIMYUHbI IT1aBHBIX TapaMeTPOB, XapaKTEePU3YIOIIHE JIBUKEHUE
00BEKTa B ABMKYLIUXCS U MOKOSAIIMXCSI UHEPLUAIBHBIX CUCTEMax ? DKCIIEPUMEHTAIbHOE
noarsepxkaeHue BeiBo0B CTO. B3aumMocBsa3p Macchl U DHEPTUH.

6. Kaxue npu3HaKy Mo3BOJISIOT OTIMYATh TPAaBUTALIMOHHOE MOJIE OT APYrUX (PU3NYECKUX
noJsiel? DKBUBAJICHTHOCTh NHEPTHOM U TSKEIOW Macc.

7. Ha3oBuTe OTIIMYMSA TPEXMEPHOTO MPOCTPAHCTBA OT YeThbIpexMepHOro. OObsICHUTE
IOHATHE «KPUBU3HA IIPOCTPAHCTBA-BpEMEHW». | €01€3UYECKUE TMHUNU B TPEX- U
YETBIPEXMEPHOM IIPOCTPAHCTBE.

8. Jlaiite onpenenenue, noka3plBaolee B3aMMOCBS3b IPOCTPAHCTBA-BPEMEHHU U MaTEPHH.
DKcnepuMeHTaTbHOE TOATBEPKICHHE BBIBOIBI 00111ei Teopun oTHOcHTenbHOCTH (OTO).




9. Cospemennas kocmouorust 1 OTO. UTto Takoe KpacHOe CMEIIEHUE B CIIEKTPaX TaJlaKTHK?
[lepeuncnnre U 0OBACHUTE TTIABHBIE XapAKTEPUCTHKH COBPEMEHHOTO COCTOSIHUS
Bcenennoi.

10. Kakue momenu 3BoroIuK BeeneHHoi npeanararoTest COBpeMeHHON acTpOPU3UKOH?
Kakue KoMIOHEHTBI ONpeAeNsatoT INIOTHOCTh MaTepun Bo Beenennoit? Uro Takoe
«CUHTYJISIPHOCTB»?

11. OnuiuTe craHgapTHYIO MOJeb 3Bomonnu Beenennoit. [lpuBenure nokazarenscTBa
ropsiyero npoucxoxacHus Beenennoi n bosbiioro B3peisa.

12. [TokaxxuTe B3aUMOCBSI3b MEXy PHU3NISCKUMHU B3aUMOJICHCTBUSAMU (IIOJISIMH) U
BO3HMKHOBEHHEM MHUKpPO-, MaKpO- U Mera- MUpOB.

13. OnumuTe r1aBHBIE MOMEHTHI, XapaKTepU3YIOIINE MPeAOHOTHIECKYIO, OMOJIOTHUECKYIO U
9KOJIOTMYECKYIO 3BOJIIOLIUU.

14. B kakux eIMHUIIAX OTIPEACIISIOT PACCTOSHUA JI0 3Be3/ U rajakTuk? Kakumu
rapaMeTpaMu OINHUCHIBAETCSI COCTOSIHUE 3B€3/17

15. Kak MoryT 3BOJIIOLIMOHUPOBATH 3BE3/bI, U YTO ONPEAEIAET KOHEUHYIO CTaIUI0 UX
SBOJIIOIUU?

16. Kakue cocrostHus BemecTBa Bo BeeneHHo# BbI 3HaeTe? JlaiiTe KpaTKylo XapakTepUCTUKY
KaXKJIOTO COCTOSIHUS.

17. Kakue siBeHUS IEMOHCTPUPYIOT BOJIHOBBIE U KOPITYCKYJISIPHbIE CBOICTBA
MUKpPOOOBEeKTOB? UTO Takoe (OTOHBI?

18. Yrto Takoe MPUHIIUT HEOTIPEICICHHOCTH W IPHHIUIT JIOTIOJTHUTEITFHOCTH B KBAHTOBOH
MexaHuke? Kak nHTeprpeTupyeTcst AeTEpMUHU3M U HHJIETEPMUHU3M COBPEMEHHON
HayKoun?

19. Uto xapakTepu3yeT BEpOSITHOCTh, U YeEM OTJINYAIOTCSl YHUBEPCAIIbHbBIE 3aKOHBI OT
CTaTUCTUYECKUX?

20. OnumuTe 3aKOHbI COXpaHEHHs BEIMYMH, XapaKTEPU3YIOIIUX BPAILIAIOIINE CUCTEMBI.
KakoBa cBs13b 3THX 3aKOHOB CO CBOMCTBAMU IPOCTPAHCTBA U BPEMEHU?

21. Kakue TUIIBI CHMMETPHUH B HEXKUBOM M JKMBOU MPUPOJIC BBl 3HaeTe?

22. Onpenenurte NOHIATHS: CUCTEMA, MPOIIece, TeMIIepaTypa, TEIIOBasi SHEPTUsl, BHYTPEHHSA
sHeprus u padota. [lepBblil 3aK0OH TEPMOIUHAMUKHY.

23. Yem oTimyaroTcsl TeMIiepaTypHbie mKansl @apeHredt u Llenbcns oT Gu3nuecKkoi mkaibl
temneparyp? Kakue siBnenust HabI0qat0TCsl BOJIM3H TeMIEpaTypbl a0COIIOTHOTO HYIS?

24. Jaiite onpeziesieHue BTOPOro 3aKOHa TepMoauHaMuKH. Kakue mponeccsl BeayT K
BBIpAaBHUBaHUIO TeMIiepaTyp? UTo Takoe TEpMOJMHAMUYECKOE paBHOBECHE?

25. Yto Takoe «3HTponus»? J[aliTe XapaKTEpUCTHKY 3aKPBIThIX U OTKPBHITHIX cucTeM. Kak
MOYHO OIPEAEIIUTh BPEMsI CYIIECTBOBAHUSI CUCTEMBI U UTO TAKOE€ «CTPENA» BPEMEHU?

26. Kakue (pakTopsl BIUSIOT HA CKOPOCTh MPOTEKaHUs XUMHUUYecKuX peakiuii? [losicaure
MOHATHS XUMUYECKOI'O PAaBHOBECHSI U LIETHOW PEaKUUU U IPUBEIUTE IPUMEPHI.

27. IlosicHUTE IPUHIIMII SJIEMEHTAPHOTO OECIOPsIIKa B MOJIEKY/ISIPHO -KMHETUYECKOM TEOPUH.
KakoBa npuumnHa nosiBieHus: HEPEryIIpHOCTEN B TEPMOIMHAMUYECKHX ITporieccax?

28. JlaiiTe oOHATHE JUHAMHUYECKOTO Xaoca U (ha3oBoro npocrpancTBa. OnpeaenuTe MoHsITHE
«KaTacTpodb» U YKaXKHUTE Ha CBSI3b TEOPUHU KAaTacTpO(d C CaMOOPraHU3aUEH.

29. KakoBa B3aMMOCBSI3b MEXIY CaMOOPTraHU3YIOIIeHcs KPUTUYHOCTBIO M ITYMOM
MepLaHus?

30. Ilepeuncnute HEOOXOAMMBIE YCIOBHUS JJIs Hayalla Mpolecca CaMoOpraHu3aliy.

31. Ha3oBuTE ypOBHH OpraHM3allUy KUBBIX CTPYKTYp. [lepeunciuTe OCHOBHBIE KI1acChl
OpPraHMYECKUX BEILECTB KUBBIX KIETOK.

32. Pacckaxute 00 3IeMEHTapHOM cOCTaBe OEIKOB M HYKIEHHOBBIX KHCIOT. KakoBa ux
IIPOCTPAHCTBEHHAs CTPYKTypa?

33. UTo TaKoe «TPUILIET», TeHETHUECKUI KOJl, TeHOM U FeHOTHI?

34. Kakue MOryT ObITh MEXaHHW3MbI H3MEHEHUS HacleACcTBeHHOM nHpopmanuu? Uto Takoe
KJIOHUpOBaHUE?



35. UTo Takoe OHTOr€HETHYECKUI YPOBEHb OpraHu3aluy kuBoro? Kakue cymecTByloT THITBI
KJICTOYHOM OpraHU3alyiy ¥ KaK MOTJIM BO3HUKHYTh MHOTOKJIETOYHBIE OPTaHU3MBbI?
Tpoduueckas nuddepeHanys opraHu3MoB.

36. Ilepeuncnure HaAOPraHM3MEHHBIE KHUBBIE CUCTEMBI H MOSICHUTE UX IJIaBHbIC
cocrassronue. Kakas posb TpopruecKux OTHOIICHHH B (DyHKIIMOHUPOBAHUU
MOMYJISIUM 1 OMOLIEH030B?

37. CpaBHUTE IPUHILIUIIBI YBOJIIOIMHN )KUBBIX crcteM Y.J/]apBrHa 1 cOBpeMEHHEbIE
MPECTaBICHHUS O (PAKTOPAX IBOJIOIIUH.

38. UTo Takoe CHHTETHYECKast TEOPHS SBOJIIOLNHU M KaK MOKHO IMPOHAOIIOAATH 32
MakpodBoJorueit? OCHOBHBIE TIpaBUiIa MaKpodBoMOnUU. [loHsATHE OHOIOTHYECKOTO
nporpecca.

39. Ilytu TpanchopMaIii SHEPTUHN )KUBBIMH Opranu3Mami. [IoHsATHEe OHOTHYECKOTO
KpyroBopoTa. YTo Takoe cykieccus OM01eH030B?

40. Kakumu akTopaMu OrpeensieTcsi TMHaMHAKa MPOIeccoB B OnocucTemMax?

41. XapakTepu3yiTe pa3TUIHbIC TUIIH B3AUMOOTHOIICHH B IOMYJISIIIAAX W OMOIIEHO3aX.
[IpuBennTe MpuMepsl 3TUX B3aUMOOTHOILICHUH.

42. Kakue Onotnyeckne (pakTOphI BIUAIOT HA TUHAMUKY BOJIIOIIMOHHOTO ITpoIecca B
MOMYJIANMSIX U cooOIecTBax?

43. OOBsiCHHUTE CBSI3b HAYYHO-TEXHUYECKOTO TIpoTpecca ¢ U3BMEHEHHEM COCTOSTHUS
OKpYKarollen Cpeibl.

44. KakoBbl OCHOBHBIE IPUYMHBI 3KOJOTHYECKOT0 Kpu3uca?

45. Kakue acreKkThl BKIIOYaeT «aeMorpaduyeckas npodieMay 1 KaKoBbl IPUHLIUITHAIbHbBIE
MOJIXO/IbI K €€ PEIICHUI0?

46. Yto takoe Hoochepa? Kakue MpUHIUIBI ¥ TIOIXOIbI HEOOXOIUMO PEATM30BBIBATH IS
pereHus npoosieMbl BBKMBaHUS YeoBedecTBa?

4.4. Metoauyeckne MaTepuaJbl

4.4.1. Meroauyeckue MaTepralibl, ONPEACIISIONINE MTPOLIEAYPY OLICHUBAHUS OTBETOB
00yJaronMXxcsi Ha BOMPOCHI Ha MOHUMAaHUE JIEKIIMOHHOTO MaTepuaia

KpI/ITepI/IﬂMI/I OLICHKH OTBETa 06yqa}0mnxc;1 Ha JICKIIMOHHOM 3aHsTUH BBICTYIIAKOT:

® [IPaBHJIBHOCTH OTBETOB HA BOIIPOCHI IPCIIOAaBaTEIA 110 U3YYCHHOMY MaTCpHrally,

® JIOJIHOTA U JIAKOHUYHOCTb OTBETA,

® CTCIICHb IOHUMAaHUA TEMATUKH ITPCAMETA,

® JIOIrMKa U apryMCHTHPOBAHHOCTb U3JIOXKCHHA MaTCpUaia,

¢ [IPUBCACHUC MPHUMEPOB, ACMOHCTPUPYIOIIUX YMCHHUEC U BIIAACHUC ITIOJTYYCHHBIMHA
S3HAHUAMM 110 TEMaM IIPCAMETA B PACKPBITHUH ITOCTABJICHHBIX BOIIPOCOB.

4.4.2. Metonuyeckue MmaTepuaibl, ONpeAeSIouue IpoUeaypy OICHHUBAHUS MPU MPOBEACHUU
OTIpoca Ha IMPAKTUYECKOM 3aHATHH

Onenku "OTJMYHO'" 3aciyXuBaeT OOyyaroIuiics, OOHAapYXMBIIMI BCECTOPOHHEE,
crUcTeMaTHYeckoe U IIyOOKOe 3HaHUE BOIpOca, YMEHHE CBOOOJHO OPUEHTHPOBATHCS B TEME,
YCBOUBILIUN OCHOBHYIO, U 3HAKOMBIM C JOIOJHUTEIBHOW JIUTEPATypOH, PEKOMEHIOBAaHHOMU
nporpammoii. Kak mpaBuio, oueHka "OTIMYHO" BBICTABIsETCS OOydYarOIIMMCS, YCBOMBLIMM
B3aMMOCBSI3b OCHOBHBIX MOHATHI B MX 3HAUEHUH Ul TpHOOpeTaeMoii mpodeccuu, MpOosIBUBILIUM
TBOpPYECKHE CIOCOOHOCTH B MOHUMAaHMHU, U3JI0’)KEHUH M UCHOJb30BAHUU Y4EOHO-IIPOrpaMMHOTO
MaTepuana;

Onenku "xopomo' 3acmyxuBaeT 00ydaromuics, 0OHapYKHUBIIUN MOJTHOE 3HAHUE TEMBI,
YCIIENIHO BBINOJHSAOIMI MPEAYCMOTPEHHBIE IIPOrpPaMMON 3aJaHMsl, YCBOMBIIMN OCHOBHYIO
JUTEpPaATypy, PEKOMEHI0BaHHYIO B Iporpamme. Kak mpasuiio, onieHka "Xopouo" BBICTaBIIAETCS
o0yJaromumcsi, MOKa3aBIIUM CUCTEMAaTHUYECKU XapakTep 3HaAHWH MO NMPOWJCHHOMY MaTepHuaty



U CHIOCOOHBIM K UX CAaMOCTOSATEIBHOMY ITOMIOJHEHUIO U OOHOBJICHUIO B XO€ JalbHEHIIeH yueObl
1 IpOo(EeCCUOHANBHOM eI TEeNbHOCTH;

Onenku "ya0BJIETBOPUTEIBLHO'" 3acayXuBaeT oOydaromuics, oOHapyXUBIIUK 3HAHUE
OCHOBHOTO Marepuajga B 0ObeMe, HEOOXOIMMOM ISl JalbHEUIIETO YCBOCHHUS Marepuaia u
MPEJICTOSIIeH paboThl MO MPOECCHH, 3HAKOMBII ¢ OCHOBHOU JIUTEPATypOl, PEKOMEHIOBAHHOMN

IIPOrpaMMoOi.

Onenka '"Hey/l0BJIE€TBOPUTEIbHO' BBICTABIACTCS OOydYalOmIEMycCs, OOHApYKUBIIEMY
HpO6€JH)I B 3HAHUAX OCHOBHOT'O MaTCpuaia TEMbI, JOITYCTUBIICMY IMPUHIUIINAIIBHBIC OIIMOKHU B
MMOHUMAaHHUU U U3JIOKEHUU YIEOHOTO MaTepHara.

4.4.3. Meroauueckue MaTepUaIbI, OMTPEACISIIONINE MPOLICAYPY OICHUBAHUS
MPOMEKYTOYHOM aTTECTALMK O TUCIUIIIINHE

DK3aMeH TNpUHUMaeTcss B YCTHOM ¢dopme, mo OwuieraMm. DK3aMEHAI[MOHHBIM Ouier
BKJIIOYAET JIBa TEOPETHUYECKUX Bompoca. OleHKka 3HaHUI 00ydarolerocs Ha 3K3aMEHE HOCHT
KOMIIJIEKCHBINA XapakTep U ONPEIeIIeTcs ero:

- OTBETOM Ha JK3aMEHE;
- Y4€OHBIMH JIOCTHKEHUSMU B CEMECTPOBBIIN TIEPHO/I.

3HaHMs, YMEHHUS, HAaBBIKM OOy4alOIIerocs Ha 3K3aMEHE OIEHHUBAIOTCS OLEHKaMU:

OTIHYHOY,
OTpe/IeTICHUS

«XOpOUIO», «YyIOBIETBOPUTEIIBHO», «HEYIOBJIETBOPUTEIBbHO». (OCHOBON I
OIICHKA  CIYXXUT ypPOBEHb  YCBOGHHS  OOyJalONIMMHUCS  MaTepuana,

MPeyCMOTPEHHOTO JaHHOM paboueit mporpaMMoHu.

OunenuBanue CTYAEHTA HA IK3aMEHE MO JUCHHUIITTHHE
«KoHnuenuuu COBPEMECHHOI'0 €CTCCTBOZHAHUSA»

Onenka

TpeOoBaHMs K 3HAHUSAM

Omauuno

OneHka «OTJIIMYHOY» BBICTABIIAETCS 00Yy4aloLIeMYyCsl, €CIM OH TIyOOKO UM HMPOYHO
YCBOMJI TPOTPAMMHBIM MaTepuaj, HCYEpIbIBAIOIIe, IOCIENOBATEIbHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3JIaraeT Ha dK3aMeHe, yMEET TECHO YBS3bIBaTh TEOPHUIO C
IMPAKTHKOM, CBOOOTHO CIpaBiIsieTcs C 3a/JadaMH, BOIPOCaMU U APYTUMHU BHUJAMU
NPUMEHEHUs 3HAHWM, MpUYeM He 3aTPYAHSAETCS C OTBETOM NPU BUAOU3MEHEHUU
3a/laHu#, MPaBUJILHO OOOCHOBBIBACT MPUHATOE pelIeHue. YUeOHbIe JOCTUKEHUS B
CEMECTPOBBIM  MEpHOJ  JEMOHCTPUPYIOT  BBICOKYIO  CTENEHb  OBJIAJCHUS
IPOrpaMMHBIM MAaTE€PHAJIOM.

Xopowo

OI_IeHKa «XOpOoLIO» BBICTABJIACTCA oﬁyqammeMycsl, €ClIi OH TBEPAO 3HACT
Marepuall, rpaMOTHO M IO CYHICCTBY H3JIarac€T €ro, HE HOIIYCKasA CYHICCTBCHHBIX
HETOYHOCTEHl B OTBETEC Ha BOIIPOC, IPaBHIIBHO IPUMCHACT TCOPECTUYCCKUC
INOJIOXKCHUA IIpU PCIICHHUKN  IMPAKTHYCCKHUX  BOIIPOCOB W 3aJla4, BJIAACCT
HCO6XOI[I/IMI>IMI/I HaBbIKaMH U ITPUCMAMHU HUX BBIIIOJIHCHMA.

VuebOHBIE JOCTHIXXCHHUA B CGMCCTpOBHfI nepuoa ACMOHCTPUPYIOT XOPOUIYHO CTCIICHb
OBJIAJICHHU:A ITPOI'PAMMHBIM MAaTCPHUAJIOM.

Yooenremeo-
PUMETbHO

OneHka «yJOBIIETBOPUTEIBHO» BBICTABISAETCS 00Yy4alOIIEMYCsl, €CJIM OH HMMeEEeT
3HAHMS TOJIBKO OCHOBHOIO MaTrepuaja, HO HE YCBOWJ €ro JAeTalel, NOIyCKaeT
HETOYHOCTHU, HEJJOCTATOYHO IMpaBUIbHbIE (POPMYIUPOBKU, HAPYIIEHUS JTOIMYECKON
NOCJIEZIOBATEIBHOCTH B W3JIO)KEHWH MPOrPAMMHOIO MarepHala, HWCIBITBIBAET
3aTpyAHEHUs NPH BBHINOJIHEHUHU MPAKTHUECKUX padoT.

VY4eOHble TOCTHMKEHUS B CEMECTPOBBIM MEpUOJ JEMOHCTPUPYIOT JOCTaTOYHYIO
(YIOBIETBOPUTENBHYIO) CTENIEHb OBJIA/ICHHSI TPOrPAMMHBIM MaTEPUAJIOM.

Heyooenem-
8OPUMENLHO

OI_ICHKa CHCYHOBJICTBOPHUTCIIBHO» BBICTABJISICTCSA oﬁyqammeMycsl, KOTOpBIfI HC
3HAET 3HAYMTEIILHOM YacTU nporpaMMHOro Marcpuaia, JOIMYCKAaCcT CYIICCTBCHHBIC
OIJ_II/I6KI/I, HCYBCPCHHO, C OOJILIIMMH 3aTPYAHCHUSIMU BBIIIOJIHACT IHNPAKTUYCCKHUC
pa6OTLI. Kak IIpaBHJI0, OIICHKA «HCYNOBJICTBOPUTCIILHO» CTABUTCH oﬁyqamumMcsl,




KOTOpbIE HE MOTYT TPOJODKUTH OOyueHue Oe3 JOTOJHUTENBHBIX 3aHSATUH 10
COOTBETCTBYIOLIEH TUCLUIUIMHE.

YdeOHble TOCTHKEHHUS B CEMECTPOBBIN MEPHO HE IEMOHCTPUPOBAIH JOCTATOYHYIO
CTCIICHb OBJIAACHUS ITPOTrpaMMHBIM MAaTCpHUAJIOM HAa TOPOTOBOM YPOBHC.

5. MeToauueckue YKazanus 1Jist Oﬁy‘lalOHII/IXCH
0 OCBOCHHUIO JUCHUIIJIUHBI

5.1. Meroanueckue YKa3aHHus 110 BOIIpOoCaM HAa MOHUMAHHUE JICKIIUOHHOI'0 MaTepHaJia

Ha nmexkumsax pekomMeHAyeTcs ClyllaTh IpelaracMblil JIEKTOPOM Marepuai, IpH 3TOM
napajjiCJIbHO KOHCIICKTUPOBATH OCHOBHBLIC IIOJIOKCHUA, IMOCKOJIBKY 3TO MOacT HauOOJILIIHI
pe3ynpTaT B ycBOeHMM Marepuana. lIpemgocraBisieTcsi BO3MOXHOCTh 3aJaBaTh BOIPOCHI Ha
YTOYHCHUC TOHUMAHUA TEMbI U IPUHUMATh YJ4aCTUC B €€ O6C}’)KI[€HI/II/I.

Kpome »sTOro, nns mydmiero OcBOEHHUs MaTepvajla M CHCTEMAaTU3allMd 3HAHUU 110
JUCLMIUIMHE, HEOOXOJWMO TOCTOSIHHO pa3duparh Marephaibl JIEKUUH IO KOHCIEKTaM |
y4aeOHBIM mocoOusiM. Bo BpeMsi caMoCToATEeNsHOM MPOPadOTKH JIEKIIMOHHOTO MaTepraia 0codoe
BHUMAHHUEC CICAYCT YACIIATHL BOSHUKIIMM BOIIPOCaM, HEIIOHATHBIM TCPMHUHAM, CIIOPHBIM TOYKaM
3pCHHUA. Bce Takme MOMEHTEHI CJICOAYCT BBLACIWUTL HJIM BBINHMCATH OTACIIBHO I )IaJ'II)HeI\/'IHIeFO
oOCy)KJeHHsI Ha CEeMUHAapCcKoM 3aHATHH. B cinydae HeoOXxommMocTH oOpamarbcsi K
MpernoaBaTelnto 3a KoHcynapranueil. [lonHbli ciucok auTepaTypbl MO TUCHUILIMHE MPUBEICH B
pazzaeine 6 mporpamMmmel.

5.2. MeTroanuyeckue yKa3aHus 10 MOAT0OTOBKEe BONPOCOB VISl CAMOCTOSITEJIbHOT0 U3y4YeHM I
K 3aHATHUAM NPAKTHYECKOr0 (CEMHUHAPCKOIr0) TUIIOB

IToaroroBka oOy4daromierocst K MpakTUYECKOMY 3aHITHIO OCYIIECTBIISIETCS HA OCHOBAaHUU
IUTaHA PACKPBITUA TEMbI MPAKTUYECKOTO 3aHSTUS, KOTOpPOE pa3padaTbIBaeTCsl IpenojaBaTeieM
Ha OCHOBE paboyeil MporpaMMbl U JOBOJUTCS IO CBEIECHUS 00Yy4aIOLIErocsi CBOEBPEMEHHO.

IIpy moAroTroBke K MPaKTHUYECKOMY 3aHATHIO OOydaroluleMycsi HEOOXOAUMO H3Y4UTh
BHHMMATEJIbHO OCHOBHBIE BOIIPOCHI TEMbI CEMUHApa. BaXkHBIM yCIIOBHEM YCHEIIHOW MOATOTOBKU
K NIPaKTUYECKOMY 3aHSTHUIO ABJIAETCS YETKasi OpraHu3alys CaMOCTOATEIbHOM paboThl CTyJEHTOB
10 U3Yy4YEHHIO y4eOHOM M JIOTOJHUTENBHON JUTepaTyphl. Y MEHUE aHAIN3UPOBATh U MPUMEHATh
JUIA OTBETOB HA BOINPOCH M pEIIEHUS 3a7ad M 33JaHUK IIOJy4YCHHbIE 3HAHUA IpU
CaMOCTOSITEJIBHOM IMOATOTOBKE B 3HAYUTEIILHOW CTENEHH ONPENCIAET YCIECIIHOCTh OCBOCHHMS
MaTepuala 10 JUCLUIUIMHE M (QopMUpOBaHME Yy OOYYaIOLIUMXCS COOTBETCTBYIOLIMX
KOMIIETEHIIUH.

IlogroroBka BOIpPOCOB MJII CaMOCTOSITEJIBHOTO M3Y4YEHMS BKIIOYACT: H3Y4YCHHE
Heo0XoAUMOM JuTeparypsl (00s3aTeNbHOM, JONMOJHUTENBHON JMTEpaTyphl, CHELHATbHbBIX
NepUOANYECKUX H3AaHull, VIHTepHET-pecypcoB), MOATOTOBKY KOHCIEKTa OTBETa, OTBETHI Ha
BOIIPOCHI.

IIpy mOATrOTOBKE K NPAKTUYECKUM 3aHATUSAM BaXKHO:

— MHCIIOJIb30BaTh JOCTATOYHO IIMPOKHMM JHMana3oH MaccuBa WHGOpMAalKH, MPOBECTH
0030p JUTEPaTyphl U CHEIHUATIBHBIX N3JaHUH, COCTAaBUTh KaTasor MIHTepHET-pecypcoB;

— TPEACTABUTH PA3IMUHBIE MOJXOMAbI, YETKO M IOJHO OIpPENEIUTh PaccMaTpUBacMble
MIOHATHS, BBIIBUTH B3aMMOCBSA3H NOHATHI U ABIECHUH, B3aUMO3aBUCUMOCTU U CBSI3U C APYTMMH
BOIIPOCaMU;

— TPaMOTHO CTPYKTYpHUpPOBaTb MaTepHall, SCHO, YE€TKO M JIOTUYHO €ro H3Jjarars,
IIPUBOJIUTH COOTBETCTBYIOIIME IPUMEPHI U3 MPAKTUKH, I WILTIOCTPALIUH MOJIOKEHUH, TE3HCOB
Y BBIBOJIOB HMCIIOJIb30BaTh TAOIUIIbI, CXEMBI, TPApHUKH, TUArPAMMBIL.

Bompocel  ans caMOCTOSTENBHOM — NOATOTOBKM K 3aHATUSM  IIPAKTHYECKOIO
(ceMuHapCKOro) THIMA yKa3aHbl B paszene 4.2.




5.2.1. YueOHO-MeTOANYECKOE 00ecniedeHue CAMOCTOATEIbHOI padoThI.

CaMocTosTeIbHAS pa60Ta CTYACHTOM OCYHICCTBJIACTCA IJIA 3aKPCIJICHUA HU3YYCHHOI'O

MaTepualia IOCJe MPAKTUYECKUX 3aHATHH WM J1a0opaToOpHbIX paldoT, JUIs BBIOJHEHUS

JNOMAITHUX  3aJaHuii, Uil TOJArOTOBKM K KOHTPOJIBHBIM paboTaMm, [Uisl H3yYCHHS

JOTIOJTHUTEILHBIX MAaTEPHAJIOB.

Ne Tun VYkazanus

/Tl | 3aHATHS

Pa3nen 1. EcrecTBeHHOHAYUHasi KAPTHMHA MHUpA.

1 CPC Bonee moapo6HO 03HaKoMbTECh ¢ TBOpuecTBOM M. Kemepa, I'.Tanumnes,
T.bpare u H.KonepHuka no noBoay U310K€HUS UMH MEXaHUCTHUYECKON
KapTHUHBI MUpA.

2 CPC ITocMOTpHUTE OCHOBHBIE MOMEHTBI TEOPHH JIEKTPOJIUTHYECKON TUCCOLMALNY.

3 CPC OnexTpoMmarHeTusm Makceinna u @apanes

4 CPC [TonpoOHee paccmoTpuTe Mojaenu ctpoeHus aroma Pesepdopaa u bopa

S) CPC Oco0enHoctu crpoenus U Gpynkuuu mosekynsl JJHK — Yorcon u Kpuk

Pasjnen 2. OTHOCUTEJILHOCTH MPOCTPAHCTBA-BPEMEHN U IPABUTAIIUS.

6 CPC Haitgure Boiknaaku JlopeHua st MHEPUUAIBHBIX CUCTEM OTCUETA, B CBSI3U C
MOSIBJIEHWEM MUPOBOM KOHCTaHThI «Cy». Kakue CylecTByIOT 10Ka3aTebCTBA
OTHOCHUTEILHOCTH BPEMEHU?

7 CPC Haitaure sxcnieprumMeHTabHbIE J0Ka3aTenbcTBa BoiBogaM CTO, cBsi3aHHBIE C
W3MEHEHUEM MAacCChl, MPOCTPAHCTBEHHBIX XapaKTEPUCTUK U BPEMEHHU Y YACTHI]
TIPU PEJIATHBUCTCKUX CKOPOCTSIX JBUKEHUS.

8 CPC Kakyio kapTuHy B HOCOBOM HWJUTFOMHHATOPE MOXKET HaOJI0IaTh KOCMOHABT,
JETANIUNH C CYOCBETOBOW CKOPOCTHIO? MOXHO 7 JABUTATHCS CO CKOPOCTHIO
0O0JIbIIIE CKOPOCTH CBETA?

9 CPC [Touemy TpynHO cebe mpencTaBuTh YeTBepTOe M3MepeHue (Bpems)? Kakoi
9KCIEPUMEHT HY>KHO MOCTaBUTh, YTOOBI YOS TUTHCSI B KPUBU3HE BpeMEeHU?

10 CPC Kaxkue paznuuus HaOIIOMa0TCS MEXIY IBKINUI0BON U APYTUMH T€OMETPHUIMU
(®punman, JlobaueBckuil) u, Kakas CBSI3b MKy I'€OMETPUEH U (PU3NICCKUMHU
XapaKTepUCTUKaMHU MaTepUaAIbHBIX 0OBEKTOB?

Pazpea 3. KocmoJiornueckast B0JIIOIMS.

11 CPC A.®puaman, 3.Xa66ma, A.Conammk . KocMonorudeckas peBOIIOIUS U
SBOJIIOLIHSL.

12 CPC Kakue, mnoMuMo CBETOBOTO rojia, CyleCTBYIOT €IMHUIbI U3MEPEHUS
paccrosinuii Bo Beenennoii? Ha kakux pacCTOSHUSX COOMIOIAETCs MOCTyNaT
OJIHOPOJIHOCTH pachpe/ieneHus Benecta Bo BeeneHHoit?

13 CPC OO0bsacHUTE, TOYEMY COBpEMEHHas (pU3HKa HE MOKET OOBSICHUTH MPOIIECCHI,
IPOUCXOSIINE B CUHTYJIIPHOCTH.

14 CPC Kak usmepuiu temnepaTypy «pelIMKTOBOro» usinydeHus? Kakas monensb
3BOJIIOLIMOHUPYIOILIEH BcenenHoil moaTBepKaaeT HaTuuue aHTUTPABUTALIMM ?

15 CPC UYro Takoe YacCTULBI-IEPEHOCYMKH B3aUMOAECHCTBHH ((u3ndeckux mosueit)?
WNnentuduuupyiite KOHKpeTHbIE (PU3HUUECKUE TOJISI C COOTBETCTBYIOITUMU
BUPTYaJIbHBIMU YacTULIaMU. Kakue J0BOJIbI MPUBOJATCS COBPEMEHHBIMU
YYEHBIMHU O TOM, YTO KBAPKH — KOHEUHBIE 3JIEMEHTAapPHbIE YACTHUIIbI BEllecTBa?

16 CpPC Kakue cymectByror anbTepHatuBHble bosbmomy B3pbiBy  rumortess
BO3HUKHOBEHHUsI Hallel BeenenHoit?

Pasnen 4. KBanToBasi MexaHMKa M NPUHIUI HeONpPeaeJeHHOCTH.
17 CPC Kak kBaHTOBas MEXaHUKa J0Ka3ana abCypTHOCTh BBIBOJa O OECKOHEUHOMN

OHCPTUU U3TTYUCHUSA TOPAUCTO tena? YuéHble — OCHOBOIIOIOKHUKH KBAaHTOBOM
MCXaHUKH.
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18 CPC Kak n3y4aror cBoMCTBa MUKPOYACTHI] U IOYEMY HEBO3MOKHO IPEO0JIETh
IPUHIIMI HEOIPEJEIEHHOCTH, 1a)K€ COBEPIIECHCTBYSI METO/Ibl UCCIIEJOBAHUN?

19 CPC Ha3Banus 1 KaTeropuu 4acTHIl U3 KOTOPHIX COCTOUT BEUIECTBO (PH3MUECKHE
noJisi. Yto takoe 06030H «Xwurcay?

20 CPC Urto Ttakoe «Teopus Benukoro OObenvHEHHsS» M KAaKOW CMBICI B €€
OCTPOEHUN?

Paznen 5. TepmoanHaMuKa U HeOOPaTHMOCTH NPOLIECCOB.

21 CPC UYem ¢usnyeckas mkana remiepatyp KeapBuHa OTIHYaETCS OT IPYrux
TeMIEepaTypHbIX MKan? [loueMy HEBO3MOXKHO JOCTUTHYTh TEMIIEPATyphl
abCOIOTHOTO HYJIs1?

22 CPC I'ne moryt HaliTn npuMeHeHue 3PPEKThl CBEPXITPOBOIUMOCTU U
CBEPXTEKYUEeCTH ?

23 CPC Kak cBsizanbl Mexx 1y coOO0M 3HTPOINS, BEPOSTHOCTh U HANPaBIEHHOCTh
BpemeHu? KubepHeTnka, CHHEpreTKa 1 yrpaBJIeHHE CUCTEMaMH.

24 CPC Haiigure npumepsl caMoopraHU3yOIUXCst PU3NIECKUX, XUMUYECKUX U
OHMOJIOTHYECKHUX CHCTEM.

25 CPC Kak, ¢ Touku 3peHus B3aMMOIEHCTBUS Xa0ca U MOPSAIKAa MOXHO MPEIACTABUTh
nHdopmanuo?

26 CPC B kakux 065acTsX HayKH ¥ TEXHUKHU MPUMEHSETCS TEOpHsl KaTacTpod u
MOHSATHE CAMOOPraHU3YIOLIENHCs KPUTUYHOCTH?

Pa3nes 6. YpoBHU O0MOJI0rHYECKHX CTPYKTYP M OPraHU3AUA KUBbBIX CHCTEM.

27 CPC Haiinure nadopmaiinio o mpocTpaHCTBEHHON CTPYKTYpe OETKOBBIX MOJIEKYJI, O
(GyHKIMAX OENKOB B KJIeTKe. B coCTaB KakuX XMMUYECKUX COETMHEHUH KUBOTO
opranusma BXo1sT 6enku? [IpocTeie u cinoxHbIE OEIKH — YTO ITO Takoe?

28 CPC Kaxkoe oTHOIEeHne kK CMHTE3y OCJIKOB UMEIOT MTYPHUHOBBIC U MUPUMUTIUHOBBIE
OCHOBaHUsA?

29 CPC Kaxkue Tumbl myTaiuii MOTyT HaOJIIOAaThCs TIPH TIepeavye HaclIeCTBEHHON
nHdopmarun?

30 CPC [Touemy 1ONOBBIE KIIETKH PEATU3YIOT BECh CBOM M'EHETUUECKUI MOTEHIMA, a
COMaTHYECKUE TOJHKO €r0 4acTh?

31 CPC KionupoBanue u tpancrenes. O00CHOBaHWE HEOOXOIUMOCTH U TTOCJICICTBHSL.

32 CPC OOocHyHTE B3aMMOCBSI3b W  B3aMMO3aBUCHMOCTbh MEXKAY Pa3IMYHBIMHU
YPOBHSIMU OPTaHU3AIMH KUBBIX CUCTEM.

Pa3nea 7. buojornueckasi 2BOJIIOLMA.

33 CPC Haiinure aprymeHThl B 1I0JIb3y TOTO, UTO JIEMEHTAPHON €AMHULEN 3BOJIIOIIUN
SIBJISIETCS TIOMYJISIIINSL, @ HE 0COOb U HE BUJI.

34 CPC [TogymaiiTe Hag mpuMepamu OMOJIOTUYECKOTO perpecca U ero mpuunHaMu.

35 CPC Kakue npuHUUIIBI JIE)KaT B OCHOBE METOJI0B ONPEIEICHUs TPOTYKTUBHOCTH
OUOIICHO30B?

36 CPC C xakuMU OCHOBHBIMM (paKTOpaMM B HACTOSILEE BPEMs CBS3aHHBI MPOIECCHI
9BOJIIOLIMH OHoc(epsl (HaiiuTe npuMepsl)?

Paznen 8. HayuyHo-TexHn4yeckuii mporpecc ¥ npooJjemMbl 4e10Be4ecTBa.

37 CPC Kak MeHsieTcs co BpeMeHeM pocT NOTPeOICHUS YeI0BEYECTBOM MPUPOIHBIX
PECYPCOB, U UTO 0KMIAETCS B IEPCIEKTUBE?

38 CPC Haiinute npumepbl KOHKPETHBIX TEXHOJIOTUM, TIO3BOJISIOLIMX MUHUMU3UPOBATh
OTXO/Ibl, MJIH TTOJIHOCTBIO UX MCIIOJIB30BATh 0 OE3BPEIHOTO ISl OKPYKaIoLIeH
CpeJibl COCTOSIHHUS.

39 CPC Kakue cTpaHbl ¥ mouemMy aloT HauOOJIbIINN MPUPOCT HACETICHUs?
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40 CPC Ob6ocHyiite cBs3b AeMOoTrpaguuecKoi mpoOIeMbl ¢ APYTUMHU pobdIeMaMu
4eJI0BEYECTBA.

41 CPC Korpaa uenoBeuecTBy cienyer 0KuaaTh ri00aJbHOTO IKOJIOTUYECKOTO KPU3HUCa,
B Cllydae HEXKENaHWs WM HEBO3MOXXHOCTH pEUICHUS IePBOOYEPEITHBIX
npobiem?

5.3.MeT0[mqec1me PECKOMEHIAIMA 110 MOATOTOBKE K IK3aMECHY 110 JTUCHUIIJIMHE

OTBeT Ha SK3aMeHE IpeayCMaTpUBAET YCTHBIM OTBET Ha TEOPETUYECKHE BOIPOCHI U
pelLIeHNE TPAaKTHYECKOM 3ada4uH.

[Ipu moaroroBke K K3aMeHy OOydYaromIuiicss oOpaliaeTrcsl K MpoHJIeHHOMY MaTepHuaiy,
COCPEIOTOYCHHOMY B KOHCIIEKTaX JICKIMH, ydeOHMKaX W JIPYIHMX HCTOYHHKAX WHOOPMAIIHH.
[ToBTOpSsis, 0000mIas, 3aKperuisis W JOMOJHSS TIOJydeHHbIE 3HAaHWS, IOJHUMAeT WX Ha
KauyeCTBEHHO-HOBBI YPOBEHb — YPOBEHb CHCTEMBI COBOKYITHBIX JAHHBIX, YTO IMO3BOJISICT MY
MOHATH JIOTUKY BCEro mnpeamera B 1esnoM. HoBble 3HaHMS OOyyaromiuiicst mojydaer B XOJe
CaMOCTOSITEIBHOTO HM3y4YEHHUS] TOrO, YTO HE OBLIO H3JI0KEHO B JIEKIUSAX M HAa CEMHUHAPCKUX
3aHSITHSX.

Dk3aMeH Kak ocobas ¢opma y4ueOHOTO TIpollecca HWMEET CBOM OCOOCHHOCTH,
crienugpuUecKue YepThl 1 HEKOTOPHIE aclEeKThl, KOTOpble HEOOXOAUMO 00ydarolemMycst 3HaThb U
YUUTBIBaTh B CBOEH paboTe. DTO, Mpexae BCEro:

* YTO M KaK 3aIIOMHHATH TIPH MOJITOTOBKE K SK3aMEHY;

* 110 KAKUM HCTOYHUKAM U KaK TOTOBUTHCS;

* Ha 4YeM COCPEIOTOYUTH OCHOBHOE BHUMAHMUE;

* KakuM 00pa3oM B MaKCHUMAaJIbHOM CTENEHU HCIO0Ib30BaTh IPOrpaMMy Kypca;

* YTO U KaK 3aIKCcaTh, @ YTO BBIYYUTH JOCIOBHO U T. II.

Ha »K3ameHe, Kkak mpaBuiio, MPOBEpPAETCSs HE CTOJIbKO YPOBEHb 3alOMUHAHUS
oOyuarouumcst yueOHOro MaTtepHala, CKOJIbKO TO, HACKOJIBKO YCIEIIHO OH ONEPUPYET TEMU WU
MHBIMA HAayYHBIMU MOHATHSAMH U KaTErOpPUSMHU, CUCTEMATH3UPYeT (DaKThl, KAK YMEET MBICIUTH,
apryMEHTHPOBAHO OTCTaUBaTh OMNPENEICHHYI0 TO3UIMI0, OOBACHAET U IepecKa3bIBacT
3ay4eHHYI0 HH(POPMALIUIO.

[IporpaMmmy Kypca HEOOXOAMMO MaKCHUMAJIbHO HCIOJIb30BaTh KaKk B XOJE MOATOTOBKH,
TaKk 1 Ha caMOM 3K3aMeHe. Beib oHa BKIII0OYaeT B ce0s pa3/iesibl, TEMbl U OCHOBHBIE TPOOJIEMBI, B
pamMKax KOTOPbIX U (POPMUPYIOTCS BOIIPOCHI IS SK3aMeHa.

OnTUManbHBIM IJI MOATOTOBKH K DK3aMEHY SIBJISIETCS BapUaHT, KOrjaa oOydarouiuiics
HAa4YMHAET MOATOTOBKY K HEMY C MEPBBIX 3aHITHI MO TaHHOMY KYypCYy.

[Ipu moAroToBKe K 3K3aMeHy MO HamuboJiee CIIOKHBIM BOIIPOCaM, KIFOYEBBIM PO OiemMam
U BOKHEHIIUM MOHITHIM HEOOXOJMMO ClelaTh KpPaTKHE MUCbMEHHBbIE 3aIMCH B BUJE TE3HCOB,
IJ1aHOB, ompeneneHuii. Ocoboe BHHUMaHHUE B XOJi€ MOATOTOBKH K 3K3aMEHY CIeAyeT YIeNsTh
KOHCIIEKTaM JIeKIMil, 100 OHM 00JalaloT PsIOM NPEUMYIIECTB MO CPaBHEHHUIO C IMEYaTHOU
nponykuuei. Kak mpaBuio, oHM Ooliee [eTalbHble, WLTIOCTPUPOBAHHBIE, YTO TMO3BOJISET
OIICHUBATh COBPEMEHHYIO CHTYAIHIO, OTpa)kaTh CaMyl0 CBEXKYI0 HAyYHYIO U OIEpPaTUBHYIO
nH(pOpPMaIIHMIO, OTBEYATh Ha BOIPOCHI, HHTEPECYIOIINE ayIUTOPUIO, B JAHHBIH MOMEHT, TOTIa
KaK MPU HATUCAHUH U OMYOJIMKOBAHHUH MEYaTHON MPOAYKIIUU IPOXOJUT OMPEICTICHHOE BPeMsl, U
MaTtepuan ObICTPO ycTapeBaerT.

B To e Bpems MoAroToBKa MO OJHUM KOHCIIEKTaM JICKIIMI HEJA0CTaTOYHa, HEOOXOAUMO
WCIOJIb30BaTh W HMHYI y4eOHylo nuteparypy. He crnemyer OO0sAThCS JOMOJHUTENBHBIX U
YTOYHSIOMIMX BOMPOCOB Ha dk3ameHe. OHHU, KaK TMpaBWIO, 3aJal0TCA WIH MOMHMO
HK3aMEHAIMOHHOTO BOMPOCA JJIsl BBISBIICHUS OOIIEeH MOJATOTOBICHHOCTH, WM B paMKax OuieTa
JUIS. YTOYHEHHSI BBICKa3aHHOW MBICIIH.




6. YueOHas q1uTepaTypa U pecypchbl HHPOPMALHOHHO-

TeJIeKOMMYHUKAINOHHOM ceTH « AHTepHeT», BK/II0Yasi NepeYyeHb Y4eOHo-
MeTOUYeCKOro odecrevyeHus A CAMOCTOSITeIbHOI padoThl 00y4aOIIMXCs

o JTUCHUIIJIMHE

6.1. OcHoBHasi JIMTEpaTypa.

1.  ®penkens, E. H. Konuenuuu coBpemMeHHOro ectecTBO3HaHUS. Pu3nyeckue, XMuMUYeCKUe U
Ouosorndeckue KoHIenuy : yaeonoe nocoodue / E. H. ®penkens. — PocrtoB-Ha-J{ony :
Oennkc, 2014. — 248 ¢. — ISBN 978-5-222-21984-3. — TekcT : 31eKTPOHHBIH // DIIEKTPOHHO-
oubnunoreunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/58952.htmi

6.2. JlonosiHuTEIbHAS JIUTEpaTypa.

1.  Kpasuenko JL.I'. Konnenmuu coBpemenHoro ectectBo3Hanms. TerpaCucremc.2011. - 128
c. - ISBN 978-985-536-183-2 : b. n.Onekrponnstit pecypc: http:// www.ipbookshop.ru/ 28100

6.3. HopmaTuBHBIE IPaBOBbIE TOKYMEHTHI.

He npegycMoTpeHsl.

6.4. NuTepHeT-pecypcesl:
http://www.astronet.ru/db/msg/1186378

1186378 (AcTpoHOMHYECKAs SIMHAIIA),

1188526 (ITapcek),

1188661 (CkopocTs cBeTa),

1190730 (BHe3eMHbIe ITUBUITU3AIINHN),

1191767 (I'paBUTalIMOHHBIN panAyC),

1210535/node2.html (TemHast SHEPTHS U AHTUTPABUTALIN ),

1207662 (Bcemupnsbiit roa ¢husuku: TpuyMd DiHIITEIHA),
1188456 (MoJtekynbl B MEXK3BE3HOM Cpeie).

6.5. UHble HCTOYHHKH.

1.

2.

Bepnanckuit B.1. Xumudeckoe ctpoenue 3emMiu U ee okpyxenusa. M.:Hayka,
1965. http://gigabaza.ru/doc/73234.html

Kaydman V. Kocmuueckue pydexu Teopur OTHOCUTENbHOCTH. M.: Mup, 1981.
https://eknigi.org/nauchno_populjarnoe/68947.html

VY nuButenbHas manera 3emis. «M3marensckuilt nom Puneps Haitmkecty, 2003.
http://wwwe.alib.ru/au-/nm-udivitelnmnnaya_planeta_zemlya/

Xokunr C. Kpatkast uctopusi BpeMEHHU OT OOJIBIIIOTO B3phIBA 0 YEPHBIX JBIP. M.:
Amopopa, 1989. http://www.gumer.info/bibliotek Buks/Science/hok/03.php
Xoxusr C. Mup B opexoBoii ckopinyrke / CTuBeH XOYKHHT ; [Iep. € aHTJI. A.
Cepreepa]. — CII0. : Am¢popa. TUJL Amdopa, 2007. — 218 c.
http://www.twirpx.com/file/51186/

CunreTHueckas Teopus sBoJronuu. http://studopedia.ru/8 116124 sinteticheskaya-
teoriya-evolyutsii.html

Urto Takoe camoopranuzanus? IIpoieccsl, IPUHLMIIBI U TEOPUS CAMOOPTaHU3AIUH.
http://fb.ru/article/172324/chto-takoe-samoorganizatsiya-protsessyi-printsipyi-i-
teoriya-samoorganizatsii



http://www.astronet.ru/db/msg/1186378
http://www.gumer.info/bibliotek_Buks/Science/hok/03.php
http://studopedia.ru/8_116124_sinteticheskaya-teoriya-evolyutsii.html
http://studopedia.ru/8_116124_sinteticheskaya-teoriya-evolyutsii.html

7. MaTepHaJIbHO-TeXHI/I‘leCKaH 6333, I/IH(l)OpMaIII/IOHHLIe TEXHOJOI'MHA, IIPOrpaMMHOE
o0ecneyeHue u HH(])OpMaIII/IOHHLIe CIIPaAaBOYHBIC CHCTEMbI

Ha3Baunmue
JadopaTopuu/Kiacca, Mepeuenn
OCHAILEHHOT 0
m JINIIEH3UOHHOT 0
HEOOXOTUMBIM, B | HaumeHnoBanue o006opyaoBanusi DOIDAMMHOLO
COOTBETCTBHH c ogecr?eqeﬂnﬂ
TpedoBanusimu  PI'OC/
CYOC, ob6opynoBanuem
PabGoune mecTa CTYyZI€HTOB: CTOJIBI U CTYJIbSI —
COOTBETCTBEHHO  KOJIMYECTBY  CTY/ACHTOB.
PabGouee mecto mist maBammaa u jui ¢ OB3:
napTa ¢ TEJIeCKOIMMYECKOW CTOJICHTHUIIEH Ha
yueOHast ayauTopust Ul
. | DMeKTpoMexaHWYeCKOM TMpuBoje - 1 1T,
MIPOBEACHUS 3aHITHN "
KpecJIo-KoJIsIcKa A1l MHBanuaoB 18" - 1 mr., o .
JIEKIIHOHHOTO THTIA, MyabTUME THHHBII
WHIYKIIHOHHAS METIsA - 1 IIT., KOMIBIOTEP C
TEKyIIero  KOHTPOJISI U . MIPOEKTOP
. Bepcuen IS CIIabOBUIAIIUX - | IIT., KHOTIKA
MTPOMEKYTOYHOH Koncynprantllnroc
BbI30Ba COTPYAHUKOB - 1 mT. Pabouee mecto
aTTeCTaIluu
npenojaaBaTens: croil — 1 mr., ctyn — 1 T,
kapeapa - 1 mr. Jlocka wmenoBas u
MapkepHas. DkpaH, HOyTOyk Lenovo ideapad
100/15, mpoexTop
MH(POPMAITUOHHO-
aHaJIUTUYecKast PaGoune mecrta: cTONBI KOMIBIOTEPHBIE — B
naboparopusi - y4deOHas | COOTBETCTBMM C KOJMYECTBOM CTYJCHTOB,
aynutopus st mpoBenenust | kpecno [Ipectmxk Profi -B-20 Camba 6opmo B
3aHATUN CEMHHApPCKOro | pyounk - 15 1mT., mojacrtaBka il HOT Y T—
THIIA, kypcooro | Fellowes FS-48121 Standard uepnsrii - 15 mir. I }(;CKTO
MIPOEKTUPOBAHUS PaGouee Mecto mpemopaBarens:  CTOJN Klz)Hc J'IBI”)[aHTHJ'IIOC
(BBITIOJTHEHHUST KYpPCOBBIX | KOMIIbIOTEepHBIN - 1 miT., ctyn - 1 mt. Jlocka Y
paboT), TrpynmoBBIX | | MenoBas wiM MapkepHas IlepcoHanbHble
WHIUBUAYaAIbHBIX KOMITBIOTEPBI
KOHCYJIbTALU
PaGoune mecra: cronbl U crynpsi. Pabouee
MECTO mpenojaBarens: cton — 1 mrt., ctynm - 1
mT., Kapeapa oudmmoreynas - 1 mr. Tenedon
— 1 wT., mudppoBoit MHOTODYHKIIMOHAIBHBIN | MyabTUMETUHHbBINA
OMOIMOTEKA - IIOMEICHHUE > P byn o y &
. | komup - 1 mT., KOMUPOBAIbHBIN ammapar | IpOEKTOp
TUIs CaMOCTOSITENILHOM
AGOThI M®V — 1 wr., npuntep - 1 wr., ckanep — 1
P mr. Hlkap - 7 mr, cremnax-33 1mr, | Koncynsrantllnoc

OuOaMoTeYHas CTOMKa — 2 IUT., CTEHT — 2 IIT.
MenoBas AITH MapKepHas JIocKa.
[TepcoHanpHbIe KOMIIBIOTEPHI

IIporpammHoe oGecnieyeHue:
B nmporecce NEKIMOHHBIX M CEMHHApCKUX 3aHATHUH HCIOJB3YETCS  ClEyIoliee

IporpaMMHOE obecreueHue:

- Iporpammebl, obecreunBaroe Hapurauo B cet Mutepuet: «Google chromey;
- IPOrpaMMBbl, IEMOHCTPAIIMH BUJIEO MaTepHajoB: mpourpsiBatens «Windows Mediay;




- IPOrpaMMBI JIJIsl IEMOHCTPAIUH U co3aHus mpe3enTanuii: «Microsoft Power Pointy.

NudopmannonHbie cipaBOYHbIe CHCTEMBbI:
WNudopmanronHo-npaBoBoi mopran «KoHCynbTaHT mtocy (mpaBoBas 6a3a TaHHBIX).
[DnexTponnsiit pecypc]. — URL: http://www.consultant.ru/

WNudopmanmonno-npaBoBoi mopran «I apant» (mmpaBoBasi 6a3a JaHHBIX). [ DIEKTPOHHBIH
pecypc]. — URL: http://www.garant.ru/



http://www.consultant.ru/
http://www.garant.ru/

	1. Перечень планируемых результатов обучения по дисциплине, соотнесенных с планируемыми результатами освоения программы
	2.  Объем и место дисциплины в структуре ОП ВО
	3. Содержание и структура дисциплины
	4. Материалы текущего контроля успеваемости обучающихся и фонд оценочных средств промежуточной аттестации по дисциплине
	4.1. Формы и методы текущего контроля успеваемости.
	4.2. Материалы текущего контроля успеваемости обучающихся
	4.3. Оценочные средства для промежуточной аттестации
	4.3.1. Формируемые компетенции
	4.4.  Методические материалы


	5. Методические указания для обучающихся по освоению дисциплины
	5.1. Методические указания по вопросам на понимание лекционного материала
	5.2. Методические указания по подготовке вопросов для самостоятельного изучения к занятиям практического (семинарского) типов
	5.2.1. Учебно-методическое обеспечение самостоятельной работы.
	5.3.Методические рекомендации по подготовке к экзамену по дисциплине

	6. Учебная литература и ресурсы информационно-телекоммуникационной сети «Интернет», включая перечень учебно-методического обеспечения для самостоятельной работы обучающихся по дисциплине
	6.1. Основная литература.
	6.2. Дополнительная литература.
	6.3. Нормативные правовые документы.
	6.5. Иные источники.

	7. Материально-техническая база, информационные технологии, программное обеспечение и информационные справочные системы

		2022-03-24T17:44:11+0300
	Москва
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "РОССИЙСКАЯ АКАДЕМИЯ НАРОДНОГО ХОЗЯЙСТВА И ГОСУДАРСТВЕННОЙ СЛУЖБЫ ПРИ ПРЕЗИДЕНТЕ РОССИЙСКОЙ ФЕДЕРАЦИИ"
	Подпись документа




