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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpamMmy aucHMIUTMHEL pa3padoTai(a)(u): goreHT, K.H. (moueHT) Skymes P.C. (Kadenpa TeopeTndeckoii MEXaHUKHY,
oTaesneHue MexaHuku), Rinat. Yaqushev@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
[K-4 CriocoOeH sICHO U MOHSATHO NPECTABIIATh HayuHbIe 3HAHUS U Pe3yJIbTaT MPOBEIEHHBIX

(pr3nKO-MaTeMaTHUECKUX U MPUKJIAAHBIX UCCIIENOBAHUI C yIETOM yPOBHSI ayIUTOPUN

TIK-5 CriocoOeH MaTeMaTHYECKU KOPPEKTHO CTAaBUTh €CTECTBEHHOHAYYHBIC 3a/1a4Y MATEMATUKU U
MCXaHUKH

OO6yyarnmmuiicss, OCBOUBIINI JUCHUIUIAHY (MOIYJIb):
IoyokeH 3HATh:

OCHOBHBI€ IMOJIOKEHNA HAYK €CTECTBEHHOI'O U T'YMaHUTApHOI'O LIUKJIA, COBpCMCHHOﬁ MEXaHUKH, TEOPUH DJIEKTPUIECTBA U
Marde€Tusma, TEepMmOJANHAMUKHU, KBAHTOBOM MEXAHMKHU U CHeL[PlaJ'IbHOﬁ TE€OpUH OTHOCUTEJIbBHOCTU, XUMHUU U 6I/IOIIOFI/II/I,
MBIIUJIEHHUA U KOMITBIOTEPHBIX TeXHOJ’[OFVIﬁ, PasBUTUA YE€JI0BEKA U l.lldBI/lJ'[P[38,LlMﬁ.

O6HaﬂaTb TEOPETUICCKUMU 3HAHUAMU 00 HCTOPUM PA3BUTHA HpCHCTaBHCHI/Iﬁ OCHOBHBIX €CTECCTBEHHOHAYYHbIX 1
T'YMaHUTApHBIX Teopnﬁ, 00 UCTOJIKOBAHUM COOTBETCTBYIOIIIUX OCHOBHBIX MOHSATHUN U 3aKOHOB.

JloKeH yMeTh:

OPUEHTUPOBATHCS B XPOHOJIOTMUECKUX N3MEHEHHUAX CIIOCOOOB MCTOJIKOBAHUS IPUPOAHBIX IPOLIECCOB HAYYHBIM
COOOILECTBOM COOTBETCTBYIOLMX UCTOPUYECKHUX SMIOX;

JlomxeH Bl1afeTh:

HaBBIKAMH PaOOTHI C COOTBETCTBYIOIIEH HAYIHOU M TEXHHUYECKOH JIMTEpaTypo
JoJKeH IeMOHCTPUPOBATh CIIOCOOHOCTh U TOTOBHOCTb:

KCITIOJIb30BaTh U U3JlaraTh

- OCHOBHBIC IMOJIO)KEHHA HAYK €CTECTBEHHOI'O U T'YMAaHUTApPHOI'O LIMKJIA, COBpeMeHHOfI MEXaHUKH, TCOPHUU IJIEKTPUIECTBA U
MarHeTtusma, T€pMOJUHAMUKH, KBAaHTOBOM MEXaHMKH 1 CHGHHaHLHOﬁ TE€OpUH OTHOCUTEJIBHOCTU, XUMUU U 61/IOHOFI/II/I,
MbIIIJIEHUA U KOMITBIOTEPHBIX TEXHOHOFHﬁ, Ppa3BUTUA YE€JIOBEKA U I_II/IBI/IJ'II/ISEII_II/II;’I.

- 3HaHWs 00 UCTOPUM PA3BUTHS IPEACTABICHUI OCHOBHBIX €CTECTBEHHOHAYUHBIX U 'YMaHUTAPHBIX TEOPHUii, 00
HCTOJIKOBAaHMUM COOTBETCTBYIOLIMX OCHOBHBIX IOHSATHUI U 3aKOHOB.

- XpPOHOJIOTUIO U3MEHEHU A CroCcOOOB MCTOJIKOBAHUS MNPpUPOAHBIX TPOUECCOB HAYYHBIM COO6H_ICCTBOM COOTBETCTBYIOIIIUX
HUCTOPHUYCCKUX IMOX

2. Mecto nucuumiuHbl (MoayJs) B ctpykrype OIIOII BO

JanHas quciuIuivHa (MOAyJib) BKodeHa B paszfen "b1.B.02 [lucuumivasl (MoayM)" OCHOBHOM NpohecCHOHaNIbHON
obpazoBaresbHOI porpammbl 01.03.03 "MexaHrka U MaTeMaTH4Ieckoe MojesrpoBanre (MexaHWKa U MaTeMaTHYeCKOe
MojempoBanue)” n otHocutcs K yactu OITOIT BO, (opmupyemoii yuacTHuKamMu 06pa3oBaTesbHbIX OTHOILIEHHH.

OcBauBaetcs Ha 4 Kypce B 7 cemecTpe.

3. O6beM qUCHUILIMHBI (MOYJIsI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNYeCcTBa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4JaoIuxcs ¢ NpenojaBareieM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSATEJILHYIO
padoTy o0ydamuxcs

O6m1asi TpyI0EMKOCTh AUCIATUTMHBI COCTABIISIET 2 3a4eTHHIX (bie) eMUHUI(bI) Ha 72 Jaca(oB).

KonrtaktHas padora - 37 yaca(oB), B TOM YHcJIe JIeKIuK - 18 yaca(oB), mpakTudyeckue 3aHATUs - 18 yaca(oB), 1abopaTopHbIe
padoTthI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOM padoThl - 1 yaca(oB).

CamocrositesibHast pabota - 35 vaca(oB).
Kontposns (3auét / x3amen) - 0 yaca(oB).

CI)opMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIUIUHBL: 3a4€T B 7 CeMeCTpe.
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Crpanuna 3 u3 13. EIl YHHBEPCHTE

v
MR /- OFMALMOHHO AHATUTAE AR CHCTE &

H
T

¥



[Iporpamma aucturuivasl "Konuenuuu coBpemeHHoro ecrectso3Hanus'"; 01.03.03 "MexaHuka U MaTeMaTH4ecKoe MOJeIMpOBaHue .

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—lCﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAaGOThI O JUCHHUILIHHE (MO/IYJIIO)

Buapl 1 yacsl KOHTAKTHOI Pa6oThI, Camo-

HX TPYJA0EMKOCTh (B 4acax) CTOSI-

N Pazeant qucuumimnb / Ce- |Texmun,Vlexnun|IIpaxTu-[IIpaktu-JIadopa-Iagopa-| TeJb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-

Bcero | cdopme | Bcero | popme | OoTa

Tema 1. 1 Beenenue. [Ipenmer Kypca coBpeMeHHbIE
KOHLIENIMY ecTecTBO3HaHU. [IpodieMsl
mozenupoBanus Pazeutue ecrectBo3Hanus. 1.1.
Hcropus ecrectBo3Hanus. 1.2. OCHOBHBIE
KOHLIETITYaJIbHbIE PEBOJIIOLIMN B €CTECTBO3HAHUY.

Tema 2. Hayunslii metoq. 2.1. MHOroypoBHEBOCTh
Hayku. 2.2. CrienpuKa eCTeCTBEHHBIX U

5 [FYMaHHMTapHBIX HaYK. 2.3. Hayunsle METO/IbI 1 7 1 0 1 0 0 0 2
KpUTepUy Hay4yHOCTH. 2.4. THIBl HAyYHOM
PaLMOHATBHOCTH.

Tema 3. EctrectBo3HaHue u Hayka. 3.1. IIpeamer u
3 cneuudrka MateMaTuku. 3.2. 9 HEeKTUBHOCTD
" |MaTeMaTHK¥ B €CTECTBO3HAHUH.

Tema 4. SI3bIK HAYKU U A3BIK MPUPOARL 4.1.
Kareropun "mukpo" u "makpo" 4.2. "Ilopsinok u3
xaoca" 4.3. Ilonsitue cuctemsl 4.4. BeckoHEUHOCTS:
[MOTeHLMAIbHAS U aKTyanbHast 4.5. 3aKOHBI
HeiotoHa 4.6. Teopema Besta

Tema 5. KoHuenryaiibHble OCHOBaHUSA (pU3UKH. 5.1.
Mexanuka HelotoHa. 5.2. Teopus
oTHocuTenbHOCTH. 5.3. KBaHTOBasA MexaHuka. 5.4.
5 Iouarus "sneprus” u "surponud”. 5.5.

" |CoBpemenHas kocmosorust 1 KOCMOroHust 5.6.
Bpems u npoctpanctso 5.7. "Ibipe” B
[IPOCTPAHCTBE U BPEMEHU

Tema 6. CTpyKTypHBIE YPOBHH OpPraHU3aIIH
Matepuu 6.1. O6bequHsIOmAs pojib xaoca 6.2.
WHpopmamoHHast KOHUEIHS Pa3BUTHS CUCTEM
6. |6.3. OcoOeHHOCTH ONMCAHUSI CIOKHBIX cucteM 6.4. | 7 2 0 2 0 0 0 4
KoHuenryanpHast MO#eNIb pa3BUTHS

Tema 7. CamoopraHu3aiiysi CJI0KHbIX CUCTEM.
DBOJIIOIIMOHHBIE ACTIEKThI MH(POPMALIIOHHOTO
B3aUMOJICUCTBUS CCTEMBI CO cpeoit 7.1.

7. (duccunaTUBHBIE CTPYKTYPHI U SIBJIEHUS 7 1 0 1 0 0 0 2
camoopraHusaiuu 7.2. Y cioBusi BO3BHUKHOBEHHUSI
camoopranuzanuu 7.3. CunepreTuka.

Tema 8. DBommonms 1 coTBopeHne mupa 8. 1.
OTpuiaer 1 akT TBOPEeHuUs IBomonuio? 8.2.
8. |Bo3MOHBIE aJTbTEPHATUBH JAPBUHU3MY 8.3. 7 1 0 2 0 0 0 4
JlokHasi abTepHATHBA SBOJIIOLMOHU3MY
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Pa3nean! qucIUNINHLI /
MOIyJIsT

MecTp

Buasl u yachl KOHTaAKTHOI PadoTHI,
HX TPYJ0E€MKOCTH (B 4acax)

Ulexnun,
BCEro

B 9JL
¢ opme

YecCKue
3aHATHA,
BCero

Ulexnuu(IIpakTu-[[IpakTu-

YyeCckKue
B 3JI.

¢ opme

UIa6opa-|

TOpPHbIE

padoThl,
BCEro

UIabopa-
TOpPHbIE
B 9JI.

¢ opme

Camo-

cTo-

TeJb-
HasA
pa-

oora

Tema 9. Xumunueckue koHuenimu. 9.1. Crnenudpuxa
XUMHUYECKOro 3HaHus. 9.2. CTpoeHHe XUMHUYECKUX
BEIECTB U X B3aNMOJENCTBHE.

10.

Tema 10. Buomornueckue konnenumn. 10.1.
[Ipoucxoxaenue xu3nu. 10.2 Cnenudpuka K1UBoro
n ero MHorooOpaswue. 10.3. ['eHHble U KJIETOUYHBIE
mexann3Mbl. 10.4. Bruonorus nmopeneHus.

11.

Tema 11. Mbimuieaue. Mo3sr u kommnsiotep 11.1.
IMupamuga s3eikoB 11.2. IIporpammuctckue
a"aysoruu 11.3. JIge noruku 11.4. Kak ncuuciaars
unen? 11.5. Mosr u komnsiorep 11.6.
Buokommsiorep 11.6.1. DBoIOIOHHOE
Monenuposanue 11.6.2. HeiiponHsle cetu u
Heiipokommbiotep 11.6.3. "MHTemeKkTyansHbe
n300pereHus” Guosoruyeckou 3sosmonuu 11.7.
"BupryanpHas peanbHOCTh"

12.

Tema 12. Buocdepa, Hoocdepa 1 HUBUIU3ALUS
12.1. ®unocodckrie NOAXOIbl K ECTECTBO3HAHUIO
12.2. OcHOBHBIE NOJIOKEHUS YUEHUS O HoOocepe.
EnunctBo 6uocdepst u yenoseka 12.3. Hayka kak
OCHOBHOM (hakTop HOoOCcepsl 12.4. 3agaun o
cosuzanmio Hooceps! 12.5. Tlepexon 6uocdeps! B
Hoocepy: MPOTHO3 U PeabHOCTh

13.

Tema 13. DBomoOLMOHHASA MEIULIMHA.
['epoHTONOTMS ¥ SBOMIOLMOHHAST Ouostorus 13.1.
Beccmeprue. 13.2. OcoOb - MHAUBUL, ? JINYHOCTb.
13.3. Yto Takoe cmepTh? Kak BBINIAIUT CMEPTH?
Muumas cMepTh. "CBeT B KOHIIE TYHHEN .
BOJIIOLMOHHO-TEHETHYECKast KOHLIETILHS
nporcxoskaeHus 3Tuku. 14.1. C yero HaunHaeTcs
YeJIOBEK U YeJOBEYHOCTh? DTUKA KaK MPOIYKT
ecTecTBeHHOro otoopa. IIponcxoxaeHue
HEKOTOPBIX OTPULIATENbHBIX SCTETHYECKUX SMOLMIL.
14.2. EcrecTBeHHBIIl 0TOOP Ha SMOLIMM 3AIUTHI
crapoctu. ['pynmoBo# ecTecTBeHHbIN OTOOP Ha
kaxay nozHanusi. ColpanbHbeIi 0TOOp U
MOPOXAaeMble UM UCKaKEHHBIE IIPECTaBIIEHUs 00
STUYECKOH mpupoze yenoBeka. 14.3. O HeKOTOphIX
TEHJCHIUAX K OTPEUESHHIO OT STHYECKUX HOPM.
IpecTynHOCTH MaccoBasi U MHAMBHUAYAIbHAS, €€
reHeTHKa.

l1Toro

18

18

35
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4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)

Tema 1. 1 Beegenne. IlpeagmeT Kypca coBpeMeHHbIE€ KOHIENINA ecTecTBO3HaHuA. [Ipo6.aeMbl Mo aeJup 0BaHUs
Pa3Burue ecrecrso3nanns. 1.1. Uctopus ecrectBo3nanus. 1.2. OcHOBHbIE KOHIIENITYaJbHbIE PEBOJIOIHUN B
€CTeCTBO3HAHNH.

[Ipeamer Kypca cCOBpeMeHHbIE KOHUETIIN €CTECTBO3HAHUS.

3HaHus 00 OKPYKAIOIIEH cpejie, TOCTYIKAaX JII/ed U BOOOpakaeMbIX OOBbEKTax.
INocrpoenne Moaenu u3ydaeMblX 0OBbEKTOB, SIBJICHUI U IIPOLIECCOB.

PazBuTHe yenoBevecTBa 1 U3MEHEHHE UM OKPYKAIOILIEH Cpepl.

Ucropus ecrectBo3Hanust. OCHOBHbIE KOHIIETITYaJIbHbIE PEBOJIIOIIMY B €CTECTBO3HAHMUHU.

Tema 2. Hayunsiii MeTo. 2.1. MHOTOypoBHeBOCTHh Hayku. 2.2. Cnemnucuka ecTecTBeHHbIX H TYMAHUTAPHBIX HAYK.
2.3. Hayunble MeTObl H KpUTEePHUH HAYIHOCTH. 2.4. TUnbI HAYyYHOH panHOHAJbHOCTH.

ECTeCTBeHHOHay‘{Haf{ W 'YMaHUTApHbIC KYJIbTYPhI. Hay‘lHLIfI METOM.
IlonsTue HAyYKH, KaK BEPIINHbI 3HAHUM. Hay‘IHI)IG OCHOBaHUS €CTECTBO3HAHUA U TYMAHUTAPUCTUKH.

MHOroypoBHEBOCTb U CHELM(PUIHOCTh T'YMaHUTAPHBIX M €CTECTBEHHBIX HAYK B 3aBUCUMOCTH OT U3y4aeMOoro 0ObeKTa, sIBJICHHUS,
MIPOLIECCa; OT BBI3BIBAEMBIX UM UYBCTB U MBICHIEH, OT (POPMY/IHMPYEMBIX B Pe3yJIbTaTe BHICKA3BIBAHUIL.

Tpu ypoBHSI MHOTOMEPHOCTH TYMaHUTAPHBIX U €CTeCTBEHHBIX HAYK: TepIenTyaabHOe (UyBCTBEHHOE), KOTHUTUBHOE
(MBICIIUTEILHOE) Y IMHTBUCTHYECKOE (SI3bIKOBOE).

Haquble METOIbI U KPUTEPUU B €ECTECTBOZHAHUU U T'YMAHUTAPUCTUKE. 9MHI/IpI/I‘{eCKI/IC U TEOPETUYECKUE YPOBHU 3HAHWH.
B3aI/IMOIIOHOIIHHCMOCTI), C€AUHOCTDb U PAa3BUTUE TYMAHUTAPHBIX U €CTECTBECHHO-HAYYHBIX 3HAHWM.

Tema 3. EcrecTtBo3Hanue u Hayka. 3.1. [IpeameTt u cnenuduka mareMatuki. 3.2. 9P eKTHBHOCTH MATEMATHKHU B
€CTeCTBO3HAHNM.

[penmer u crienmduka MateMaTHKA. KOHCTPYKTBI M aKCHOMBI.

OrnpenenieHre YepT yHOPpsAAOYEHHOCTH IIPY U3yYEeHNH BOOOPAXaeMbIX CTPYKTYD.

CHHTaKCHYHOCTh MaTeMaTHYEeCKUX 3HaHMH. CHHTaKcHYecKast OOLTHOCTh €CTECTBO3HAHUS U MaTEManKH.
SddeKkTUBHOCTh MATEMATUYECKOTO MHCTPYMEHTAPHSI B TYMAHUTapUCTHKE U €CTECTBO3HAHUM.

Ponb hopMaIbHO-CUMBOJIMYECKUX 3aIIMCEH B MATEMATUKE U €CTECTBO3HAHUU.

Tema 4. SI3bik Hayku U sA3bIK Npupoabl 4.1. KaTteropum '"'mMukpo' u ""makpo' 4.2. "I[lopsaok u3 xaoca' 4.3.
IlonsiTue cucremsl 4.4. beckoHeYHOCTh: MOTEeHIUAIbHAA U aKkTyajabHas 4.5. 3akonsl HeioToHa 4.6. Teopema
Benana

SI3BIK HAYKM ¥ 3BIK IPUPOBI

Kareropuu "Mukpo" 1 "mMakpo". Pa3amepHOCTb IpocTpaHCTBa YenoBeka. MUKpO-, MAaKpO- U MEraMup.
CoBpeMeHHOe ITpe/ICTaBieHre 00 UCTOPUH YesloBedecTBa. BO3HMKHOBEHHE MOpsi/IKa U3 Xaoca.
IMousTre cuctemsl. [Ipocreiimas Mexannveckast cucrema. CoCTaBHBIE JIEMEHTHI CHCTEMB.

INousitue 6eckoneynoctu. [apamokc 3eHoHa.

OTmmure NOTeHIMAIBHON OECKOHEYHOCTH OT aKTyaJIbHOM.

IIpocrpanctBo u Bpems. Teopema beuia.

3akonbl HpioToHa. Popmanu3anus si3plka MPUPOIbL.

Tema 5. KonnenryanbHbie ocHOBaHMsA u3nku. 5.1. Mexanuka HeloTona. 5.2. Teopus oTHocUTeJbHOCTH. 5.3.
KBanToBas mexanuka. 5.4. Ilousitus '"sueprus’ u "surponus’’. 5.5. CoBpeMeHHast KOCMOJOTHS H KOCMOTOHHS
5.6. Bpemsi n npoctpancTBo 5.7. " [IpIpbl'' B IPOCTPAHCTBE U BpeMeHHU

Pusznueckas KapTHHa MUpA.

KonuentyasnbHbsle OCHOBaHUS (PU3UKU.

IIpeamer MexaHuky 1 ee craHoBIeHre. OCHOBHbIE 3aKOHBI MeXaHUKH HpioToHa.

Ontuka u snekTpomMarHetusm. [Toustus "sHeprus” u "sHTpOnUs".

CrpykTypa coBpeMeHHOH (prusnku. Kinaccuueckast 1 KBAHTOBBIE MEXaHUKH.

Bpems u npoctpancTBo. [ToHsiTue oTHOCUTENILHOCTH, ipeoOpazoBanus ['anunes u JlopeHua.
CrenpanbHast 1 001Iasi TEOPUN OTHOCUTEIBHOCTH.

OcHoBHBIE KOcMOJIOTH4ecKue (pakThl. OTKPHITHSI COBPEMEHHOUN aCTPOHOMMUU.

TemHasi Mmacca, TeMHasi SHeprusi, "Iplpbl" B IPOCTPAHCTBE U BPEMEHHU.

Tema 6. CTpyKTypHbI€ YPOBHHU Opranu3amnuu matepun 6.1. O6beuHAI0IIAA PoJb xaoca 6.2. UudopmanuoHHas
KOHIIeNIus pa3BuTus cucteM 6.3. Oco0eHHOCTH ONHCAHMS CJOKHBIX cucTeM 6.4, KoHenTyajabHast Mo1eJib
pa3BuTHsA

CTpyKTypHBIe YPOBHH OopraHu3anuu Marepuu. [Topsmok u xaoc.
Teopus xaoca u Teopust KaTacTpod.

SAEKTPOHHBH
Crpanuna 6 u3 13. Il YHHBEPCHTET
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DBOMTIOLUSA CUCTEM U MH(OPMALIMOHHAS KOHLIENLIVS Pa3BUTHUSA CUCTEM.
INousTHE crcTeMsl, ee CTPYKTypa 1 (DyHKIMOHATIbHBIE 3JIEMEHTHL. [IpocThie 1 CII0KHbIE CUCTEMBI.
CucreMsl ¢ 00paTHOM CBA3BIO U KOHIENTyaIbHasA MOJE/b Pa3BUBAIOIIMUXCS CHCTEM.

Tema 7. Camooprann3amusi CJI0KHBIX CHCTeM. JBOJIIOIHOHHbIE acCNeKThl HH()OPMAIIOHHOT'0 B3aNMO1eHCTBUSA
cucTeMbl co cpeaoii 7.1. JluccunaTuBHbIe CTPYKTYPHI U sIBJIeHHsI caMoopranu3anuu 7.2. Y cjaoBusl BO3HUKHOBEHHS
camoopranuzanun 7.3. CuHepreruka.

Camoopranuzanusi CJIOKHbIX cucTeM. B3auMoeiicTBrue CUCTeMbl CO CpeIou.
KoHcepBaTiBHBIE U IUCCUTIATHBHBIE CUCTEMBL.

BzaumMocBs3b BelliecTBa, SHEPruu U UH(GOPMAIIUU B PEAIbHBIX CUCTEMaX.
SBOITIOIMOHHBIE ACTIEKTH MH(POPMAITMOHHOTO B3aUMOAEHCTBHUS CHCTEMBI CO CPEIOi.
Xaoc u camoopraHuzaius. Y cioBus BOSHUKHOBEHMS camoopraHu3aimu. CuHepreTuka.

Tema 8. IBoJonust u corBopenue mupa 8.1. OTpuinaer Ju akT TBopeHus 3Bojonnio? 8.2. Bo3mo:kHbie
ajbTepHATUBBI JapBuHu3My 8.3. Jlo:kHasA ajlbTepHATHBA SBOJIOIMOHU3ZMY

DBOJIONMSA U CTpesia BpeMeHH. DBOIOIMS BCEJIEHHON U KOCMOJIOTMYecKas CTpesia BpeMEeHH!.
AKT TBOpEHHSI ¥ SBOJIIOLIUS MUPA.

Konuernmst 60b110r0 B3pbIBa. AHTPOIHBIA IPUHIMI B KOCMOJIOTHH.

Kocmuueckuil xapakTep MpoLecCoB pa3BuTHsl KU3HU. [{UKIIbl 1 PUTMBI )KUBOH MTPUPO/IBL.
[TnaneTapHble NPEIIIOCHUIKY 3aPOXKACHUS U PA3BUTHUSI KU3HU.

KoHIemnmy BO3HUKHOBEHHUST )KU3HU Ha 3emiie. AJIbTepHATUBBI [lapBUHU3MY.
DBOJIOLIMOHHAS TEOPUsI 3aPOXKICHHSI U Pa3BUTHSI KU3HU Ha 3emJle.

Tema 9. Xumnueckne koamenmuu. 9.1. Cnemupuka xumuveckoro 3Hanus. 9.2. CTpoeHne XuMu4eCKAX BeI[eCTB U
HX B3aHUMoaelicTBHE.

DBOJIOLMOHHBIE UJIEU B XUMUU - "'TIpeIOUoNIoruu” 1 OHOXUMUK. XUMHUS ¥ TPOOJIeMbl OMOTeHe3a.
XuMHUUYeCKHEe KOHUEIUN. XMMUYECKUE BEIIECTBA - COCTABJISIOIINE OCHOBHI JKUBBIX CUCTEM.
OT60p NMPUPOJION LIECTH OPraHOTEHOB B OCHOBY OMOCUCTEM.

Muoroo6pasue KaTaIuTHYECKUX MTPOLIECCOB B KUBOM MTPUPO/IE.

Kartanus u noBblieHre aKTHBHOCTH U CEJIEKTUBHOCTH KaTATUTHYECKUX TPYIIIL

Tema 10. Buoaornueckne konnenmun. 10.1. Ilpoucxo:xaenune xn3nu. 10.2 Cnemuduka ;KuBoro u ero
muorooopasue. 10.3. I'ennbie u kieTounbie Mmexanu3mbl. 10.4. Buosiorusi moseieHus.

buonornyeckas CTpejia BpEMEHU U ITPOMUCXOKICHUE KU3HU.
buonornueckye KOHIEILIVH. I/IHCI)OpMaL[I/IOHHHﬁ 00OMEH U CaMOOpraHnu3anyA B XXMBbIX CUCTEMAX.

4 sTana OMOXUMUYECKON 9BOJIIOIMHN: CUHTE3 HU3KOMOJICKYJIAPHBIX OpFaHI/I‘{CCI(I/Iﬁ COC,HI/IHGHPIfI, 06p330BaHI/I€ 13 MOHOMEPOB
BBICOKOMOJICKYJIAPHBIX OETKOBBIX COCHHHGHHﬁ, BO3HHMKHOBCHHEC HpOTO6I/IOHTOB, BO3HHUKHOBCHHE HpOCTeﬁH.IYIX KJICTOK.

I'unore3a Onapuna A.M. 0 KoallepBaTUBHOM CTaJUM Pa3BUTHA KU3HU.

dopMupoBaHUE OTAETBHBIX OPraHU3MOB.

Bocripon3BoICTBO KM3HU 1 OMOJIOTMYECKast SBOMIOLHS HA MOJIEKYJISIPHO-TEHETHUECKOM YPOBHE.

I'eHHble U KJIeTOYHBbIE MeXxaHu3Mbl. Crieniuduka Ku3HU U e€ MHOrooOpasue.

Drarbl SBOJIOLUH KUBOTO MHpa 3eMJIi. Brosiorus nopeneHust, 0TOOP KU3HECTOMKUX OCOOEH U MOMY IS,

Tema 11. Mbimienne. Mo3r u komnboTep 11.1. IImpamuga s3sikoB 11.2. [Iporpammuctckue anajgoruu 11.3. /IBe
aoruku 11.4. Kak ucuncasarp ngen? 11.5. Mo3sr u komnsiotep 11.6. buokomnsiorep 11.6.1. IBononuoHHo e
moaeaupoBanue 11.6.2. Heiiponnnie ceTu u HelipokomnboTep 11.6.3. "MHTe/uiekTyanbHble n300peTeHns'
ouoJiornveckoii 3posonun 11.7. "BupryanasHasi peajbHOCTD'

Mbinenue. Posnb s3bika B MbliieHun. [lnpaMua s3bIKOB.

Mos3r u kommbiotep. [IporpaMMUCTCKUEe aHATIOTHN.

e noruku. O600menne u aetanusanus. Ilousarus u uaeu. Vcuncienue uaen.
BuokoMIThioTep. DBOIIOIMOHHOE MOJIETMPOBAHHE.

"MHTenekTyaibHble 1300peTeHus" OHOJIOrnUecKOil SBOIIOLHH.
Heifipokommpiotep u HelipoHHbIe ceTH. Co31aHNe NCKYCCTBEHHOTO MHTEJUICKTA.
MynbTrMeara U "BUpTYyalbHas peajbHOCTD' .

Tema 12. Buoccepa, Hoocepa n muBmum3anust 12.1. Puaocodckue moaxoabl K ecTecTBO3ZHAHHIO 12.2.
OcHoBHBIE NI0J10KeHusI yueHus1 0 Hoocepe. EquncTBo 6uocceprl n yenopeka 12.3. Hayka kak ocHOBHOI1
¢dakTop Hoocdepsl 12.4. 3agaun no co3nganmnio Hoocepsl 12.5. Ilepexon 6nocheps: B Hoochepy: NPOr{os u
PeaJbHOCTh

Buocepa, Hoocepa v UBUIH3ATIHS.
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V3meHeHue xapaKkTepa OTHOLIEHUH yestoBeKka U 6uochepsl. CoBpeMeHHble IPOOIeMbl AaHTPOIIOTEHE3A.
EnunctBo 6uocdeps! u yenoBeka. Yuenue o Hoocepe. Hayka kak 0CHOBHO# (hakTOp HOOC(EphI.
3angaun cozganus Hoocdepsl. [IporHo3 u peansHOCTb Hepexopa 6uochepst B Hoocdepy.

INoHsTHE IMBUIIM3ALMK U €€ XapaKTePUCTHKH.

Ye10BEYECTBO U 3aILUTa OKPYXKAIOLIEH cpebl. DKOJIOTHs.

Tema 13. IpomonuoHHass MeaunuHa. I'epoHToN0rNA M 3BoonHoHHAas 6uoJiorusa 13.1. Becemeprtue. 13.2. Ocoob -
UHAUBH ? JHYHOCTD. 13.3. UT0 Takoe cMepTh? Kak BeIrasagur cMepth? MHuMast cMepTh. ''CBeT B KOHIlE
TYHHeJS'' . IBOMOIUOHHO-TEeHETHYECKAsA KOHIeNMIUA MPoucxoxkaeHust 3Tuku. 14.1. C yero HaunHaeTcsl 4eJOBEK H
YeJIOBEYHOCTh? ITHKA KaK NPOJAYKT €CTeCTBEHHOro oroopa. IlpoucxokaeHne HEKOTOPHIX OTPHI[ATEIbHBIX
3creTuyeckux smonmii. 14.2. EcTecTBeHHBII 0TOOP HAa SYMOIMHU 3aLIUTHI cTapocTH. ['pynmnoBoii ecTecTBeHHbIH
0oTOO0P Ha Kakay mo3HaHusA. CouaJbHbIA 0TOOP M MOPOKAaeMble HM HCKAKeHHbIe IPeICTABJIEeHH 00
ITHYECKOM Mpupo/ae yejoBeka. 14.3. O HEeKOTOPHIX TeHAEHIHUAX K OTPEeYeHHI0 OT STHYeCKHX HOPM.
IIpecTynHoCcTh MaccoBasi H HHAUBHAYAJIbHASA, €€ IeHeTHKA.

HUcropus anaromMun 4enoBeka v MeauiuHbl. COBpeMEeHHast MeJUIIMHA.
I'epoHTOIOTUSA 1 SBOMIOLMOHHAS OUOXUMHUS YenoBeka. OcoOb, MHIUBH, IMIHOCT.
[ousitue cmepty u 6eccmeptust. [IpusHaku cmeptt BO3. MHuMast cMepTs.
Bone3nu yenoseka. Kinnuuyeckas cMepTb U "CBET B KOHLE TYHHENS".
CoBpeMeHHbIE HCCIIe0BaHMsI B 00J1aCTH O0pbOBI ¢ OOJIE3HSIMH.
SBOJIONMOHHO-TeHETUYECKasi KOHLIETIIHSI TPOUCXO0XK/ICHNUST STHKH.

YenoBek U 4eIOBEYHOCTh. DTHKA, IPOUCXOKICHNE SCTETHUECKUX IMOLIUI.
EcrecTBeHHBII OTOOP Ha SMOLMY 3AIMTHI CTAPOCTH U HA KaXk 1y IIO3HAHHUSL.
CoumasbHbIii 0TOOP M MCKAXEHHbIE MPEACTABICHUsI 00 STUUECKOM IPUPOJIE YeSIOBeKa.
HekoTopbIX TeHAEHIMK K OTPEUESHHUIO OT STHUECKUX HOPM.

ITpectynHoCTh MaccoBasi U MHAUBUIYaJIbHAsI, €€ TeHETHKA.

5. IlepeyeHb yueOHO-METOAUYECKOT0 00€eCIeYeHHA 1A CAMOCTOSTEJbHON PadoThI 00yJaIOMHXCS 10
JUCHANINHE (MO/IYyJII0)

CamocrosTesbHas padoTa 00yYaIOIIMXCs BEIIOIHAETCS MO 33AaHUI0 U IPH METOOUYECKOM PYKOBOACTBE MperofaBaTesis, Ho 6e3
€ro HeMoCPeACTBeHHOro yyactust. CamocTosiTesibHas paboTa MOAPa3AeNseTcs] Ha CaMOCTOSITEbHYIO pa0OTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO paboTy. CaMocTosTebHAs padoTa 00yYaIOIMXCs BKIIOYAET KaK MOJTHOCTHIO
CaMOCTOSITEJILHOE OCBOEHHE OTIEIIbHBIX TeM (pa3zieioB) JUCHUILIMHBI, TaK U TPOPaOOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMsl ayJUTOPHOM paboThl. Bo BpeMs camocTosTeIbHON paboThl 00yYaloIyecs YATAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayYHYIO
¥l CIIPABOYHYIO JINTEPATYPY, BHIIOJIHSIOT 3a1aHM s, HallpaBJIeHHble Ha 3aKpeTIeHNe 3HAaHUI 1 OTPaOOTKY YMEHHIA M HAaBBIKOB,
TOTOBATCS K TEKYLIEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIO IO JUCLIUTIMHE.

OpraHI/I3au1/15{ CaMOCTOSITEIbHOM pa6OTI)I 06yqaloumxc5{ PErIaMEHTUPYETCS HOPMATUBHBIMU JOKYMEHTAMMU,
y‘-Ie6H0-MeTO,HH‘IeCKOﬁ HHTepaTypoﬁ 1 SJICKTPOHHBIMHA 06pa3OBaTeHLHLIMI/I pecypcamu, BKJIIOYas:

IMopsnok opraHU3anMK U OCYIIECTBIEHUs 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
00pa3oBaHus - MporpaMMam OakajaBpuaTa, porpaMMaM ClelJMaIuTeTa, IPOrpaMMaM MarkuCTpaTyphl (YTBEPKIEH MPUKa30M
MuHuCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®eneparnviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpazoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nHosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIbHOHN padOThI CTY/ICHTOB BBHICIIVX YUeOHBIX 3aBeICHU"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHoro yupesxaenus "Kazanckuii (ITpuBosmkcKmi)
(penepasbubIil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsjka esepaabHOro rocy1apcTBEHHOIO aBTOHOMHOTO 00Pa30BaTe/IbHOTO YUPEkKJEHU BBICLIIETO
nipodeccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) enepaibHblii yHUBEpcUTeT"

JlokanpHble HOpMaTHBHBIE aKTH Kazanckoro (IIpuBosskckoro) deaepaabHOro yHUBEPCUTETa

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOIYJII0)

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILTINHE (MO,IIyIIIO) BKJIIOYAET OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUSA
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPIfI, yMCHI/Iﬁ 1 HaBBIKOB. (DOH,[[ OLCHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OHEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOﬁ aTTeCTalluu.

B ¢onae o11leHOUYHBIX CPENICTB COAEPKUTCS cieayoias HHpOopMaLus:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yUeHHsI 110 UCHUILIUHE (MOYJI0);
- KpUTepuu olieHuBaHus1 c(hOpMUPOBAHHOCTU KOMIIETEHIIHIA;

- MeXaHU3M (POPMHUPOBAHHUS OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);
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- OIMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIeypbl OLIEHUBAHUS /151 KaXKJI0TO OLIEGHOUHOTO CPEACTBA;
- KpUTEpHH OLIEHUBAHUS [JTs1 KaXJOTr0 OIIEHOYHOTO CPEJICTBA;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYad TpeGOBaHI/IH, MPEeAbABIIAEMBIC K HCﬁCTBHHM o6yqa10un/1x0ﬂ, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTcs B [Ipunoxenun 1 kK mporpaMMe AUCLMILIMHBL (MOLYIIO).

7. IlepedeHnb JUTEPATYPbI, HEO0X0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)

OcBoeHMe TUCITUILIMHBL (MOJYJIsl) TIpEoaracT u3y4eHne OCHOBHOM U JOMOIHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOKeT OBITh IOCTYITHA 0OYJAOIUMCS B OJTHOM U3 JIBYX BAPHUAHTOB (JIOO B OOOMX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY noroBopos ¢
MPaBOOOJIAJATENISIMHU;

- B meyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OOyyJaroIuecs mojyvyanT yIeOHyIo JUTepaTypy Ha
aOOHEMEHTE [0 YMTATEILCKUM OMJIeTaM B COOTBETCTBHU C IIpAaBHJIaMK T0JIb30BaHUs1 HaydHO! OHMOIHOTEKON.

DJIeKTPOHHBIE U3JAHUS IOCTYIHBI AUCTAHIMOHHO U3 JII00OW TOYKHM IPU BBEJCHUU 00YYaIOIIUMCS CBOETO JIOTUHA U MApOoJIsl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIN yHUBepcuTeT" . [Ipy HCMONb30BaHUM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJKeH OBbITh YKOMILIEKTOBAH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3EMIUIIPA) KaXKA0T0 U3 U3/IaHWI OCHOBHOM JITepaTypsl 1 He MeHee 0,25 9K3eMIuIsipa JOTIOJHUTEILHON JINTEpaTyphl Ha
Kak10r0 00y4Jalomerocsi U3 4ucia Jil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

IlepeyeHb OCHOBHOM M JOTIOJTHUTEILHON YUeOHOM JIUTEPATYPhl, HEOOXOMMOM JIJIs1 OCBOSHMSI JUCIMIUIMHBI (MOYJIs1), HAXOIUTCS
B [Ipusioxennu 2 k paboyelt mporpaMmMe JUCHMILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
npaBooOJIaAaTes sIMU JIEKTPOHHBIX M3/IaHWI U IPU U3MEHEeHUH KOMIUTeKToBaHus (hoHnoB HayuHoi 6ubmmorekn KOV,

8. Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKAUMOHHOI ceTH ""IHTepHeT'', HE0OX0AMMBIX JIJIsI
OCBOEHHS U CIHILINHBI (MOXyJIs)

I'yceiixanoB M. K. Pamxa6os O. P. KoHueniiyu cOBpeMeHHOT0 eCTeCTBO3HAHHUS -
http://znanium.com/bookread.php?book=415287

Epnaxos JI. H. Yenorek B 6uocepe - http://znanium.com/bookread.php?book=368478

Koxyxap B. M. OcHOBH HayuHHIX HccIeqoBaHui - http://znanium.com/bookread.php?book=415587

Jlemkesnu T. I'. KoHuenumu coBpeMEHHOTO €CTECTBO3HAHMSI: COLIMOTYMaHUTapHAasi MHTEpIpeTalus cnelidrKk COBpeMEeHHON
Hayk¥ - http://znanium.com/bookread.php?book=342109

Manzensopot b. ®@pakranbpHas reoMeTpust Iprpossl. - MockBa: HCTUTYT KOMITbIOTEPHBIX HcciienoBanuii, 2002, 656 crp -
http://sernam.ru/book_fract.php

Crenun B.C., Ky3nenona JI.®. Hayunas kapTiHa MUpa B KYJIbTYpe TEXHOT€HHON LIMBUIIU3AINY -
http://znanium.com/bookread.php?book=347529

Teopust pyHIaMeHTaIBbHBIX TIpotieccoB, P. [1. ®eitaman (epeB. ¢ anri. mof pen. . B. llupkosa), M3parensctBo Hayka,
I'naBHas pegakuus pu3HKO-MaTeMaTHIeCKOl auTepatypsl, 1978 1. - http://sernam.ru/book_f_tfp.php

9. MeTondecKne YKa3aHHSA VIS 00yJAIOMIXCs 10 0CBOEHUIO JUCIUIIAHBI (MO/TyJIsT)

Bujg pa6or MeToanuyeckue peKOMeHIalu

JICKIIH CTy,HCHTy PEKOMEHAYETCA TOTOBUTBLCSA K Ka)K,HOfI npencmameﬁ JICKIIMH I10 KOHCIIEKTaM, y‘-IC6HI)IM HOCO6I/IHM,
YKa3aHHbIM IIpEenoaaBaTejieM, 1, B Cl1y4ac HCO6XOHI/IMOCTI/I, 06pa1uaﬂ(:1> K JICKTOpY 3a KOHCYJ'[I)TEIHI/ICI?I.
Koncnekr CJIIYKUT KaK AJI1 TOBTOPEHUA MaTepHraia repea KaXXAbIM MPAKTUICCKUM 3aHATUEM, TAK U JI4
MNOATOTOBKU K 9K3dMCHY. 3arucu Ha JICKIIMU CTYACHT NOJIKEH NPOBEPATH U JONOJIHATH 1O y‘{C6HI/IKy.

npakTuueckue | BaxHOI cOCTaBHON YacThio y4eGHOrO MpoLecca SIBJSIIOTCS IPAKTHISCKHIE 3aHsTHS.

3aHATUSA IMpakTryecKye 3aHATUS JOJIKHBI OBITH MCIIOIB30BAHBI CTYIEHTOM [UIs1 yCBOCHHSI METO/IOB U HABBIKOB B PELICHHN
KOHKPETHBIX 33/1a4 U JIs 3aKPEIUICHHsI TEOPETUYECKOTO COIepKaHMsI Kypca.
K ouepeHOMy MpakTHYECKHE 3aHATHIO HEOOXOJUMO TIOBTOPUTH COOTBETCTBYIOIIMI MAaTEPHA U PELLIUTH
JOMaIIIHUE 3a/1a4H.
3agauu NoAOUPAIOTCS TaK, YTO HPU TBEPAOM YCBOCHHHU TEOPETHYECKOTrO MaTepraa, U3/I0KEHHOTO Ha JISKLUH, UX
petenus norpedyror 1-1,5 yaca.

Crpannna 9 u3 13.
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Bujg paéor MeToanuyeckue peKOMeHIalu

CaMoCTOSI- K nexrusiM 1 mpakTUIeCKOMY 3aHSITUI0 HEOOXOJMIMO ITOBTOPUTH COOTBETCTBYIONIHI MaTepUall U PEIIUTh
TeJlbHast padoTa | IOMaIlHUE 3aJa4H.
3agaHus MoIOUPAIOTCS TAKUM 00pa30M, UTO TPH YCIOBUH TBEPIOTO YCBOSHHUS TEOPETHUECKOTO MaTEpPHAIa,
M3JI0XKEHHOTO Ha JIEKIIUY, T UX pellieHust TpedyeTcs, B cpeHeM, 1-2 Jaca.
CTyaeHTy peKOMEeH/yeTCsI TOTOBUThCS K KakKJIOW TPEICTOSINEH JIeKIUK, TaO0OPaTOPHOMY 3aHSATHIO 110
KOHCIIEKTaM, YYeOHbIM ITOCOOUSIM, YKa3aHHBIM IMPeroaBatelieM, U, B Cliydae HeOOXOIMOCTH, 00paIasch K
JIEKTOPY 32 KOHCYJIbTAITUEN.

3a4eT Tt ciaum 3aueTa JaHHOE Ha JIEKIIMSIX U MPaKTHYECKUX 3aHATHAX OCHOBHOE COfIEpKaHue Kypca CTYICHTY
JHEOOXOIMMO CAMOCTOSITENILHO POPadoTaTh.

Ha camocTosTeIbHBIX 3aHATHI HyKHO 0OpariaTh 0co60e BHUMaHWE Ha BOIPOCH, BhIHECEHHBIE HA 3aYeT.
Ipyr OBTOPHOM M3YyUYEHWH MaTepraia HyXHO UCIIOJIb30BaTh KOHCIIEKTH M PEKOMEHIOBAHHYIO JIATEPATYPY.
B ciiyuae He0OGXOAMMOCTH KOHCYJIbTHPOBATECA Y MIPEMOIABATES.

10. ITepeyens nHQOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3y€EeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MpoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(pOPMANMOHHBIX CIPAaBOYHbIX
cucTeM (IpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCILMILIIHE
(Momy0), BKJIIOYAs IepedeHb MporpaMMHOro odecrieueHuns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHHUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOMH 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJILHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHne o6pa3OBaTeanoro mmpomnecca 1no AIMCHUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue
KOMITIOHCHTHI:

IMomelneHust 17151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICLIMAT3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" n obecriedyeHreM JocTya
B 9JIEKTPOHHYI0 MH(POPMAIIMIOHHO-00pa3oBaTebHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI
Y CTYJIbSI).

KommbioTep 1 npuHTEp ISl paclieyaTKy pa3JaTOuHBIX MATEPHAIOB.

MynbTuMeniiHas ayAUTOPUSI.

KoMrboTepHsIii Ki1acc.

12. CpencrBa aganramuy mpenoaBaHus JHCIHAILUIMHLI K MOTPEeOHOCTIM 00yUJaomuxcsa HHBAJINI0B 1 JIHAIL ¢
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I HCO6XO,HI/IMOCTI/I B O6pa30BaTeJ'H)HOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06)'[61'"121101]_[1/18
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO IPe00pa3oBaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE 17151 pa3IMYHBIX MOJIb30BATEICH;

- CO3JaHUEC€ KOHTCHTA, KOTOpLIﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAaHHBIX WK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/I306pa)l(eHl/Iﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEN [JIs1 00yUaIOIMXCsl BOCHPHHUMATD OJIHY ¥ Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpHMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSMH CIIyXa MOJTydaid MH(OOPMALUIO BU3YaTbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC IMTPOrpaMMHBLIX CPEICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, (bOpMPIpyeMI)IX
,HI/ICHPII'IJ'[PIHOfI, 3a CUET AJIbTCPHATHUBHbIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHﬁ;

- IPUMEHEHHe JIUCTAHIIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHH [Uis Tiepeaauyn nHGOpPMAIMK, OPraHU3aluK Pa3IniHbIX (hopm
MHTEPAKTUBHOM KOHTAKTHOM paboThl 00y4aloIerocs ¢ MpernojiaBaresieM, B TOM uciie BEOMHAPOB, KOTOPbIe MOTYT OBbITh
KCIIOJIb30BAHbI /TSI TPOBE/ICHUsI BUPTYAJIBHBIX JIEKIUI C BO3BMOXHOCTBIO B3AaMMOJICUCTBHSI BCEX YYACTHUKOB JUCTAHIIMOHHOTO
00yueHus1, MPOBE/ICHNsI CEMUHAPOB, BBICTYIUICHUS C JIOKJIAaMH U 3alUThI BBHITOJIHEHHBIX PaboT, MPOBE/ICHUsI TPEHUHIOB,
OpraHM3aliK KOJUIEKTUBHOM padoTHI;

- IPUMEHEHHe TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH Il OpraHu3aluy (bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHUE TIPOJOJDKUTEIBHOCTHU Claul 00YYaIOIIMMCsl HHBIMIOM MJIM JIMLIOM C OrpAaHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbSI
¢opm rTpome:xyTOUHOH aTTeCTaIMK M0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOOKUTEIBHOCTH UX CAAYH:

- IPOOOJIKUTEIIBHOCTU Caun 3a4€Ta WM IK3aMEHa, IIPOBOAUMOTIO B IMMCbMEHHOMN CbOpMC, - He Oonee yem Ha 90 MUHYT;

SAEKTPOHHBH
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- IPOJIOJKUTENILHOCTH MOATOTOBKY 00YYAIOIErocsi K OTBETY Ha 3a4éTe WM 9K3aMeHe, TPOBOJAMMOM B YCTHOU (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIUICHUS 00YYalolIerocst Ipy 3aliuTe KypcoBoi paboTHl - He OoJiee yeM Ha 15 MUHYT.

IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoanussMu PI'OC BO u yue6HbIM 1utanoM no Harpasiennio 01.03.03
"MexaHMKa 1 MaTeMAaTUYECKOe MOJEIMpPOBaHKe" U MPOMIITI0 NOArOTOBKU "MexaHuKa U MaTeMaTUYeCKOoe MOJIEIMPOBaHue .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.02 Konyenuuu cogpemennozo ecmecmeo3HaHus.

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue nogrorosku: 01.03.03 - MexaHuKa ¥ MaTEMATUYECKOE MOJEJTUPOBAHKE
IIpocpuss noaroroBkr: MexaHrKa U MaTeMaTU4YeCKOe MOJETNPOBAHIE
Kpamidukaryst BEITyCKHUKA:_OaKataBp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus1 Mo odpa3oBatesibHON nporpamme: 2021

OcHoBHas JuTepartypa:

1.Pa3ymoB, B. A. KoHuenuumu coBpeMeHHOTo ecTeCTBO3HaHu : yueOHoe nocodue / B.A. Pazymos. - M. : UTHOPA-M, 2019. -
352 c. - (Bsiciiee oopasoBanue: bakanaBpuar). - www.dx.doi.org/10.12737/6015. - ISBN 978-5-16-100836-2. - Tekcr :
anexTpoHHBIH. - URL: https://new.znanium.com/catalog/product/1009044 (nata obpamenus: 05.08.2019). - Pexum ngocryna :
TIO TTOJITINCKE.

2.KoHIenuumm coBpeMEHHOTO eCTECTBO3HAHUS: YYEOHUK [UIs CTY/IeHTOB By30B / oj pen. B.H. JlaBpunenko, B.I1. PatHukosa. -
4-e uzp., nepepad. u gor. - M. : OHUTU-JAHA, 2017. -319 c. - ISBN 978-5-238-01225-4. - Tekcr : anekrponHbiii. - URL:
https://new.znanium.com/catalog/product/1028500

(mata oopamenus: 05.08.2019). - Pexxum moctyma : o noamucke. 3. Pyzasun ['.U., Koruenmum coBpemMeHHOTo
€CTEeCTBO3HAHU : yUueOHUK 1151 OakanaBpos / I'.U. Py3aeuHn. - Mocksa: [Tpocniekt, 2015. - 288 c. - ISBN 978-5-392-16334-2 -
Tekcer : anexkrponnsiit // DBC 'Koncynpranr crynenra’ : [caiir]. - URL :
http://www.studentlibrary.ru/book/ISBN9785392163342.html (ara o6pamenus: 05.08.2019). - Pexum noctyma : o
TIOATIHCKE.

domoJHUTEJbHAS JUTEPaTypa:
1.EcbkoB, E. K. DBomonus Beenennoit u xu3tu: yuyeonoe nocodue / EcbkoB E.K. - Mocksa :HULl UTHOPA-M, 2015. - 416 c.
ISBN 978-5-16-009419-9. - Tekcr : anektponHslii. - URL: https://new.znanium.com/catalog/product/439750
(mata obpamenus: 05.08.2019). - Pexum nocTymna : 1o HOAIUCKE.

2. 3andupa B.M., Kornenmmn coBpemeHHoro ecrectso3Hanus / 3argupa B.M., Kypbdanos A.P. - Mocksa: [IpocmiekT, 2016. -
240 c. - ISBN 978-5-392-23866-8 - Tekcr : anexktponHsii // 9BC 'KoncynpranT crygenta’ : [caiir]. - URL :
http://www.studentlibrary.ru/book/ISBN9785392238668.html

(mata obparenus: 05.08.2019). - Pexum gocTymna : 1o HOAIUCKE.

3. Knsarun H.B., CoBpemenHas HayuHast KapTiHa Mupa : yueoHoe nocooue / H.B. Kisarun - Mocksa: Jloroc, 2017. - 264 c. -
ISBN 978-5-98704-553-4 - Texcr : anektponnsiii // DBC "KoHcynbrant crynenta’ : [cait]. - URL :
http://www.studentlibrary.ru/book/ISBN9785987045534.html (nara o6pamenus: 05.08.2019). - Pexum noctyma : o
TIOATINCKE.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.02 Konyenuuu cogpemennozo ecmecmeo3HaHus.

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue nogrorosku: 01.03.03 - MexaHuKa 1 MaTEMATUYECKOE MOJEJTUPOBAHKE

ITpoduns noxroroBku: MexaHyKa 1 MaTeMaTu4eckoe MOJIEIMPOBAHNE
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havasa 00yueHus1 mo oOpa3oBaTesibHOMN nporpamme: 2021

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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