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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
IK-5 CriocoOeH MaTeMaTU4eCKl KOPPEKTHO CTABUTh €CTECTBEHHOHAYYHBIE 331241 MaTEMAaTUKK U
MEeXaHUKH

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

OCHOBHBIC TTOJIO)KEHHA HayK €CTECTBEHHOI'O U T'YMAHUTApHOI'O LIMKJIA, COBpeMCHHOfI MCEXAaHUKH, TCOPHUU IJICKTPUICCTBA U
MarHeTtusma, TCpMOJUHAMUKH, KBAaHTOBOM MEXaHUKH U CHCHHEUII)HOIZ TEOpUH OTHOCUTEJIBHOCTU, XUMUHU U 6I/IOIIOFI/II/I,
MbIIUICHUA U KOMITBIOTEPHBIX TCXHOHOFHﬁ, Ppa3BUTUA YE€JI0OBCKA U HI/IBI/IJII/I3aHI/II7L

O6naiaTh TEOPETUUECKUMH 3HAHUSIMU 00 UCTOPUM Pa3BUTHSI PEICTABIEHUI OCHOBHBIX €CTECTBEHHOHAYYHBIX U
I'YMaHUTAPHBIX TEOPHI, 00 UCTOJKOBAHUM COOTBETCTBYIOIIMX OCHOBHBIX IOHSTHI U 3aKOHOB.

HokeH yMeTh:

OPUCHTHUPOBATHCA B XPOHOJIOTUYECKUX U3MEHECHUAX CII0COO0B MCTOJIKOBAHUS MMPUPOAHBIX MTPOUECCOB HAYUYHBIM
COO6IH€CTBOM COOTBETCTBYIOIIIUX UCTOPUICCKUX IITOX]

IloJoKeH BIIafieTh:

HaBBIKaMK pabOThI C COOTBETCTBYIOIIEH HAYYHON U TEXHUYECKOW JIUTepaTypo
JloJKeH IeMOHCTPUPOBaTh CIOCOOHOCTh M TOTOBHOCTB:

WCIIOJIb30BaTh M M3JIarath

- OCHOBHBIE TOJIOXKEHHSI HAYK €CTECTBEHHOTO M T'YMaHHUTAPHOTO IIMKJIa, COBPEMEHHOW MEXaHUKH, TEOPUH JIEKTPHUIECTBA U
MarHeTu3ma, TepMOJAMHAMHKY, KBAHTOBOW MEXaHUKH U CIHELUAIBHONW TEOPUH OTHOCUTEIBHOCTH, XMMHUU U OUOJIOTHH,
MBIIUIEHHS 1 KOMITBIOTEPHBIX TEXHOIOTHIA, PA3BUTHS YeJIOBEKA M LIMBIUT3AIINI.

- 3HaHUs 00 HUCTOPHU pa3sBUTUA HpeHCTaBJ’[eHI/Iﬁ OCHOBHBIX €CTECCTBEHHOHAYYHbIX U T'YMAHUTAPHBIX TeOpHﬁ, 00
HCTOJIKOBAHUU COOTBETCTBYIOIIIMX OCHOBHBIX TOHSTHI 1 3aKOHOB.

- XPOHOJIOTHIO U3MEHEHU A CIIOCOOOB MCTOJIKOBAHUS TIPUPOIAHBIX ITPOLIECCOB HAYYHBIM COO6H.ICCTBOM COOTBETCTBYIOIIINX
HUCTOPUYECKUX ITIOX

2. MecTo nucuumJauabl (Moayas) B ctpykrype OIIOII BO

HauHast qucruruivHa (MOayib) BKodeHa B paszfaen "B1.B.01 ducturuimast (MOgysm)" OCHOBHOM MPO(hecCHOHANTBHOMN
ob6pazosarenbHoi nporpammsel 01.03.03 "MexaHuka u MaTemaTryeckoe MojenrpoBanue (MarteMaTU4ecKoe U KOMITbIOTEPHOE

MOJIeTUpOBaHNe B (DYHIAMEHTANBHBIX U MPUKJIAIHBIX 331a4ax MexaHukn)" 1 otHocutcs K yactu OITOIT BO, ¢opmupyemoit
yYaCTHUKaMH 00pa30BaTENIbHBIX OTHOLIEHHH.

OcBauBaetcs Ha 4 Kypce B 7 ceMecTpe.

3. 06bem JAUCIMITIJINHbI (MOIlleﬂ) B 3QYE€THLIX €IMHUIAX ¢ YKAa3aHUEM KOJINYE€CTBA YaCO0B, BbI/1€JI€HHbBIX HA

KOHTAKTHYIO Pa0oTy 00y4awIuxcs ¢ npemnogasareieM (10 BHAaM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITEIbHYIO
padoTy obyuarommxcs

OO611ast TPyIOEMKOCTh AUCIMIUIMHBI COCTABJISIET 2 3a4eTHBIX(bie) eMuHuUI(b) Ha 72 Jaca(oB).

KonraktHast pabota - 32 vaca(oB), B TOM 4mcIie JeKiun - 16 yaca(oB), mpakTudeckue 3aHstust - 16 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHON paboTh - O yaca(oB).

CamocrostenbHas padota - 40 yaca(oB).
Kontposns (3auér / sx3amen) - 0 yaca(oB).

Popma MpoMeRyTOYHOTO KOHTPOJIsI JUCLIUIUIMHBL: 3a4eT B 7 ceMecTpe.

4. Copep:xanne qQUCIHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/ejiaM) ¢ yKa3aHHeM OTBE/IeHHOT'0 Ha
HHX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

SAEKTPOHHBH
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4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOSTEJbHONH PA6OThHI 0 AVCHHUIINHE (MO/IYJIIO)

Bujbl 1 yachl KOHTAKTHOI PadoTHI, Camo-

HX TPYJA0EMKOCTb (B yacax) CTOSI-

N Pa3znennl iucuununns: / Ce- |Texmun,VIexnun|IIpaxTu-[IIpakru-JIadopa-Iagopa-| TeJb-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | Yyeckue |TOpHbIe |TOpHbLIe | Hasd
¢ opme BanaTus,| B 3J. [pabdoThL,| B3I pa-

Bcero | cgopwme | Bcero |¢popme | 00Ta

Tema 1. 1 Beenenue. I[Ipeamer Kypca coBpeMeHHbIE
KOHLIENIMY ecTecTBO3HaHU. [IpodieMs
MojenpoBanus Pazsutue ecrectBo3Hanus. 1.1.
Hcropus ecrectBo3Hanusl. 1.2. OCHOBHBIE
KOHIIENITYaJIbHbIE PEBOJIIOLIUY B €CTECTBO3HAHUU.

Tema 2. Hayunsiit metoq. 2.1. MHOTOypOBHEBOCTh
Haykd. 2.2. CrienuKa eCTeCTBEeHHBIX U

5 [FyMaHUTAPHBIX HayK. 2.3. HayuHble METOIBI U

" |kputepun HayuHOCTH. 2.4. THnbl HAyYHOU
PALIOHAIBHOCTH.

Tema 3. EctrectBo3HaHue 1 Hayka. 3.1. IIpeamer u
cneuudurka MmateMaTiku. 3.2. DpHeKTUBHOCTL
MaTeMaTUKH B €CTECTBO3HAHUH.

Tema 4. f3bIK HayKU U A3BIK IPUPOIBI 4.1.
Kareropuu "mMukpo" u "Makpo" 4.2. "Tlopsaok u3
xaoca" 4.3. Ilonsatue cucremsl 4.4. BeCKOHEUHOCTb:
MOTEHUMAJIbHAS U aKTyasibHas 4.5. 3aKOHBI
Heiotona 4.6. Teopema Bera

Tema 5. KoHuenryajibHble OCHOBaHUSA (PU3UKH. 5.1.
Mexanuka HeloToHa. 5.2. Teopus
oTHocUTenbHOCTH. 5.3. KBaHTOBasA MexaHuka. 5.4.
5 [Tousatus "sHeprusa” u "surponud”. 5.5.

" |CoBpemennas kocmosorust 1 KocMorosus 5.6.
Bpems u npoctpanctso 5.7. "[pipel” B
MPOCTPAHCTBE U BPEMEHU

Tema 6. CTpyKTypHBIE YPOBHH OpPTraHU3AINH
Matepuu 6.1. O0bequHsOmIAs poJib Xaoca 6.2.
MNupopManoHHast KOHIETIITNS pa3BUTHSI CUCTEM
6. |6.3. OCOGEHHOCTH OIUCAHUA CIOKHBIX CUCTEM 6.4. 7 2 0 2 0 0 0 4
KonmentyanbHast Mozienb pa3BUTHS

Tema 7. CamoopraHusaiiysi CJI0XKHBIX CUCTEM.
DBOIOLIMOHHbIE aCMIeKThl MH(OPMALIMOHHOTO
B3aMMO/ICHCTBUS CUCTEMBI O cpenon 7.1.

7. |duccunaTuBHBIE CTPYKTYPHI U SIBICHUS 7 1 0 1 0 0 0 4
camoopranuzaiuu 7.2. Y cioBusi BOSHUKHOBEHHUSI
camoopranuzanuu 7.3. CuHepreTuka.

Tema 8. DBosmonys U corTBopeHure mupa 8.1.
OTtpuUuaer M akT TBOPEHUs 3BOTOLMIO? 8.2.
8. [Bo3MoxHbIe anbTepHATUBBI JAPBUHU3MY 8.3. 7 1 0 2 0 0 0 4
JloxHast abTepHATHBA SBOJTIOLMOHN3MY

Tema 9. Xumunueckue konuenimu. 9.1. Cnenudpuxa
XUMUYecKoro 3HaHus. 9.2. CTpoeHre XuMHUYEeCKHX

9. - 7 1 0 2 0 0 0 3
BEIIECTB U UX B3aNMOICHUCTBUE.
SAEKTPOHHBH
Crpannua 4 u3 12. Il YHHBEPCHTET
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYA0EMKOCTh (B yacax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 10. Buonornyeckue xonueniuu. 10.1.
[poucxoxnaenue xu3Hu. 10.2 Cneuuduka KuBOro
u ero Mmaoroo6pasue. 10.3. I'eHHbIe 1 KJIETOUHbIE

10.
MexanusMbl. 10.4. Buonorus moseneHus.

Tema 11. Mpienue. Mosr u komnsiotep 11.1.
[Mupamupa s3pikoB 11.2. [Iporpammuctckue
ananoruu 11.3. JIse noruku 11.4. Kak ucaucnars
uneu? 11.5. Mo3sr u komnsiotep 11.6.
Bruokommbiotep 11.6.1. DBoIIOIMIOHHOE
11.|mopenupoBanue 11.6.2. HelipoHHble ceTn 1 7 1 0 1 0 0 0 3
HeripokommbioTep 11.6.3. "MHTemekTyanbHble
n300pereHus” Guosoruyeckoi 3sosmonuu 11.7.
"BuptyanbHasi peasibHOCTD"

Tema 12. Buocepa, Hoochepa 1 UBUIH3AIHA

12.1. ®unocodckre Noaxoapl K eCTECTBO3ZHAHUIO

12.2. OcHOBHBIE NIOJIOKEHUS yYEHHUs1 0 Hoocepe.

Enuncteo 6uocdeps! u yenoseka 12.3. Hayka kak

OCHOBHOM (hakTop HOoOoceps! 12.4. 3agaun mo

12. 7 1 0
cosuzianmio Hoocdepsl 12.5. Tlepexon 6uocdepst B

Hooc(epy: IIPOrHO3 U PeabHOCTh

Tema 13. DBomoLMOHHAS MEIUIIAHA.
['epoHTOINIOTHS 1 SBOTIOIIMOHHAST Orosorust 13.1.
Beccmeptue. 13.2. OcoOb - HAUBHL, ? TAMIHOCTb.
13.3. Yto Takoe cmepTh? Kak BBINIAOUT CMEPTH?
Muumas cMmeptsb. "CBeT B KOHIIE TyHHeN'".
BOIOIUOHHO-TEHETHYECKAas KOHIIETIUS
npoucxosxaeHus 3Tuku. 14.1. C yero HauMHaeTcst
YEJIOBEK U YEJIOBEYHOCTh? DTUKA KaK MPOLYKT
ectecTBeHHOTo otoopa. [TporcxoxneHne
HEKOTOPHIX OTPHUIIATEIIHHBIX ICTETUIECCKUX IMOIIUT.
13 14.2. EctecTBeHHBI 0TOOP HAa SMOITUH 3aIUTHI
"|crapoctu. ['pynmoBoi ectecTBeHHbIN OTOOP Ha
Kaxay mo3HaHusA. COIMaIbHBIA 0TOOpP U
MTOpPOXJaeMble UM HCKaKEHHBIE TPEICTABICHUS 00
9THYeCKOl pupoze denoseka. 14.3. O HeKOTOpbIX
TEHJECHINAX K OTPEYCHUIO OT STHYECKUX HOPM.
[pecTymHOCT MaccoBasi M MHIUBHUIYaIbHAS, €€
reHeTHKa.

l1Toro 16 0 16 0 0 0 40

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)

Tema 1. 1 Beenenue. IlpeaveT Kypca coBpeMeHHbIe KOHI[emun ecrecTBo3Hanus. [Ipo6aemMbl MoeiupoBaHus
Pa3putue ecrecrso3nanus. 1.1. Uctopus ecrecrBo3Hanus. 1.2. OCHOBHbIe KOHIENTYaAbHbIE PEBOJIIOINN B
€CTeCTBO3HAHNM.

3AE
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[Ipeamer Kypca cCOBpeMEHHbIE KOHLETIIMN €CTECTBO3HAHUS.

3HaHus 00 OKPYXKAIOIIEH cpejie, OCTYIKAaX JII/ed U BOOOpaXaeMbiX OOBbEKTax.
Iocrpoenue Moenu U3ydaeMbIX 0OBbEKTOB, SIBJIEHUI U IPOLIECCOB.

PazBuTHe yenoBeyecTBa ¥ M3MEHEHHE UM OKPYKAIOIIEH Cpepl.

Ucropus ecrectBo3Hanust. OCHOBHbIE KOHIETITYaJIbHbIE PEBOJIIOIIMY B €CTECTBO3HAHMMU.

Tema 2. Hayunbiii MeToa. 2.1. MHOroypoBHeBOCThH Hayku. 2.2. Cnenucuka ecTecTBeHHbIX H TYMAHUTAPHBIX HAYK.
2.3. HayuHble MeTOAbl H KpUTEePUH HAYIHOCTH. 2.4. TUNbLI HAYYHOH panMOHAJbHOCTH.

ECTeCTBeHHOHay‘{HaH 1 'YMaHUTApHbIC KYJIbTYPhI. Hay‘lHLIfI METOM.
Ilonsarue HAYKH, KaK BEPIIUHbI 3HAHUM. HaqubIe OCHOBaHUS €CTECTBO3HAHUA U TYMAHUTAPUCTUKH.

MHOFoypOBHCBOCTL n CHCLII/ICDI/I‘{HOCTI) TYMaHUTAapHBIX U €CTECTBEHHLIX HAYK B 3aBUCUMOCTHU OT U3Yy4aeMOI'0O 06’])6KT8., ABJICHUA,
Iporiiecca; OT BbI3bIBAEMbIX UM YYBCTB U MbICHeﬁ, oT (pOpMyJ'II/IpyCMLIX B pe€3yJbTaTe BBICKA3bIBAHU.

Tpu ypoBHSI MHOTOMEPHOCTH TYMaHUTAPHBIX U €CTeCTBEHHBIX HAYK: MepIENTyaIbHOe (UyBCTBEHHOE), KOTHUTUBHOE
(MBICIIUTEILHOE) Y JIMHTBUCTHYECKOE (SI3BIKOBOE).

Hay4Hble METO/IBI 1 KPUTEPUHU B €CTECTBO3HAHUY U TYMaHUTAPUCTHKE. DMIMPHUECKIE U TEOPETHUECKUE YPOBHU 3HAHUI.
BzanMoonoHsAeMoCTh, €IMHOCTh U PA3BUTHE TYMaHUTAPHBIX ¥ €CTECTBEHHO-HAYYHBIX 3HAHHH.

Tema 3. EcrecTBo3Hanue n Hayka. 3.1. IlpegvmeT u cnenuduka mareMaTuku. 3.2. ¢ eKTUBHOCTH MaTeMaTHKH B
€CTeCTBO3HAHMM.

[penmer u crienmduka MaTeMaTHKA. KOHCTPYKTBI M aKCHOMBI.

OrnpenienieHre YepT yHOPsAAOYEHHOCTH IIPY U3yYEeHUH BOOOPaXaeMbIX CTPYKTYP.

CHHTaKCHYHOCTh MaTeMaTHYEeCKUX 3HaHNWH. CHHTaKcHUecKast OOLTHOCTh €CTECTBO3HAHUS U MaTEMaNKH.
SddeKrTuBHOCTh MATEMATUYECKOTO MHCTPYMEHTAPHSI B TYMAHUTapUCTHKE U €CTECTBO3HAHUM.

Poub popmanbHO-CUMBOJIUECKHMX 3aITiceil B MaTeMaTHKe U eCTECTBO3HAHHH.

Tema 4. SI3bik Hayku " sA3bIK Npupo bl 4.1. KaTteropum '"'mMukpo' u ""makpo' 4.2. "I[lopsaok u3 xaoca' 4.3.
ITonsiTue cucremsl 4.4. beckoHeYHOCTh: NOTEHIMAIbHAA U aKkTyajabHas 4.5. 3akonsl HeioTona 4.6. Teopema
Beana

SI3BIK HAYKM ¥ S3BIK IPUPOABI

Kareropuu "Mukpo" 1 "Makpo". Pa3amepHOCTb ITpocTpaHCTBa YenoBeKa. MUKpO-, MAaKpO- U MEraMup.
CoBpeMeHHOe ITpe/ICTaBieHne 00 UCTOPUH YesloBedecTBa. BO3HMKHOBEHHE MOpsi/IKa U3 Xaoca.
IMousTre cuctemsl. [Ipocreiimas Mexannueckas cucrema. COCTaBHBIE JIEMEHTHI CHCTEMB.

INoustue 6eckoneunoctu. [apamokc 3eHoHa.

OT/M4re MOTeHIUATBHON OECKOHEUHOCTH OT aKTyabHOM.

IIpocrpanctBo u Bpems. Teopema besuia.

3akoHbl HeioTOHA. PopMmanu3anus 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 KOCMOJIOTHS H KOCMOTOHHS
5.6. Bpemst n npoctpancTBo 5.7. " [IpIpbl'"' B IPOCTPAHCTBE U BpeMeHNI

Pusznueckas KapTHHa MUpA.

KonuentyasnbHble OCHOBaHUS (DPU3UKU.

IIpenmer mexanuky 1 ee craHoBiIeHne. OCHOBHbIE 3aKOHBI MeXaHUKU HpioToHa.

Ontuka u anekTpomarHetusm. [Tousitus "sHeprus” u "sHTpOonus”.

CrpykTypa coBpeMeHHOH (pusnku. Kinaccuueckast 1 KBAHTOBBIE MEXaHUKH.

Bpewms u npoctpatcTBo. [ToHsiTHe OTHOCHTENILHOCTH, ipeoOpa3zoBanus ['anunes u JlopeHua.
CrenpanbHast 1 001Iasi TEOPUH OTHOCUTEIBHOCTH.

OcHoBHbIE KOcMoJIoru4eckue (pakTbl. OTKPHITHSI COBPEMEHHOUN aCTPOHOMHUU.

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

Tema 6. CTpyKTypHbI€ YPOBHHU Opranu3amnuu matepun 6.1. O6beauHsI0IAaA poJb xaoca 6.2. UadopmanuoHHas
KOHIIeNIUs pa3BuTHs cucTeM 6.3. OCo0eHHOCTH ONMHCAHNS CJIOKHBIX cucTeM 6.4, KoHenTyajabHast Mo1eJib
pa3BuTHsa

CrpyKTypHbIe YPOBHH opranu3anuu Matepun. [lopsnok 1 xaoc.

Teopus xaoca u Teopust Karactpod.

SBoJmonys cUCTeM 1 MH(POPMaLIMOHHAS KOHLIETILNS Pa3BUTHSI CHCTEM.

INousTrE cucTeMsl, ee CTPYKTypa U (DyHKIMOHATIbHBIE 3JIEMEHTHL. [IpOCThIe U CII0KHBIE CUCTEMBI.
CucreMsl ¢ 0OpaTHOM CBSA3BIO M KOHIETITYaIbHast MOJIENIb Pa3BUBAIOIIUXCSI CUCTEM.

SAEKTPOHHBH
Crpanuna 6 u3 12. Il YHHBEPCHTET
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Tema 7. Camooprann3amnusi CJI0KHBIX CHCTEM. JBOJIOIMHAOHHbIE ACHEKTHI HH() OPMAIHOHHOT0 B3aNMO1€HCTBHS
cucreMsl co cpenoii 7.1. /IluccunaTuBHbIe CTPYKTYPHI U SIBJEHHsI CaMOopranu3anun 7.2. Y cJ10BHsI BO3HHKHOBEHHsI
camoopranun3anun 7.3. Cuaeprernka.

Camoopranm3anys CJIOKHBIX CHCTeM. B3anmoaeincTBrue CUCTEMBI CO CPeoit.
KoHcepBaTHBHBIE U IUCCUTIATUBHBIE CUCTEMBL.

B3anMocBsI3b BElIECTBA, SHEPTUK U MH(POPMALIUK B peasIbHbIX CHUCTEMaX.
DBOJTIOIMOHHBIC aCTIEKThI HH(OPMAITMOHHOTO B3aUMOJICHCTBUS CUCTEMBI CO CPE/IOM.
Xaoc u caMmoopraHu3anusi. Y cJaoBKs BOBHUKHOBEHHUs camoopraHu3aiuu. CHHepreTuka.

Tema 8. DBouonust u corBopenne mupa 8.1. OTpumaeT Ju akT TBOp eHus 3BoJonuio? 8.2. Bo3mo:kHbIe
aabTepHATHBBI JapBuHN3MY 8.3. JIo:KHasA adbTepHATHBA BOJIONTOHU3ZMY

SBOJIONNS U CTPesia BpeMeHH!. DBOJIONKS BCEICHHON N KOCMOJIOTHUECKask CTpesia BpeMeHH.
AKT TBOPEHMS U IBOMIOLUS MHpa.

Konnernmst 60b110r0 B3pbIBa. AHTPOIHBIA IPUHIMI B KOCMOJIOTHH.

Kocmuyeckuil xapakTep NpoLeccoB pa3BUTHS KU3HU. LIUKJIIBI U pUTMBI KMBOH TPUPOJIBL.
[InaneTapHble MPEANOCHUIKY 3aPOKICHUA U PA3BUTUSA KU3HU.

KoHuenmumy BO3HUKHOBEHUS KU3HU Ha 3eMJle. AJbTepHATHBbI [lapBUHU3MY.
SBOMOUUOHHAS TEOPUS 3aPOXKACHUA U Pa3BUTHA KI3HUA Ha 3eMIie.

Tema 9. Xumnueckue konneniuu. 9.1. Cnenuduka xumudeckoro 3nanusi. 9.2. CTpoeHue xuMuyeCcKnX BelleCcTB U
HX B3aHUMOeHCTBHE.

DBOJIOIMOHHBIE UJICU B XUMUU - "'TIpe0HOIoruu” u GHOXUMUK. XUMHUSI U TPOOJIeMbl OHOTeHe3a.
XUMHUYeCcKre KOHIENIMKY. XUMUUECKHE BEIeCTBA - COCTABJIAIONINE OCHOBBI KMBBIX CUCTEM.
OT100p MPHUPOAOI IIECTH OPraHOTEHOB B OCHOBY OMOCHCTEM.

Muoroo6pa3ue KataIuTHYeCKUX MPOLIECCOB B )KUBOU MPUPO/IE.

Karanus v noBblilieHHe aKTUBHOCTH U CEJIEKTUBHOCTH KaTAJIMTUYECKUX TPYIIL.

Tema 10. Buosornueckue konneniuu. 10.1. Ilpoucxo:xkaenne xku3nu. 10.2 Cnenuduka ;KkuBoro u ero
mHOrooopasue. 10.3. I'ennble u KiaeTounble MexaHn3Mbl. 10.4. Bruosiorus noseaeHus.

buonoruueckas crpesna BpeMeHHU U MIPOUCXOKAECHUE KU3HU.
Buonoruueckue konuenimu. MH(popMalMoHHbI OOMEH 1 CAMOOPraHU3alIUs B )KUBBIX CUCTEMaX.

4 stana OMOXUMHUYECKON SBOJTIOIUH: CUHTE3 HU3KOMOJIEKYJISIPHBIX OPraHUMIEeCKUI COeMHEHUH, 00pa30BaHUE U3 MOHOMEPOB
BBICOKOMOJIEKYJISIPHBIX OEJIKOBBIX COEIMHEHUI, BOSHUKHOBEHUE MTPOTOOMOHTOB, BOSHUKHOBEHHUE MTPOCTEHINIX KIIETOK.

I'umote3a Omapuaa A.J. 0 KoarlepBaTUBHOW CTAIUH Pa3BUTHSA KU3HU.

dopMupoBaHue OTAEIbHBIX OPraHU3MOB.

Bocmpon3BoACTBO KU3HM U OMOJIOTHYECKAsT SBOJIIOIIS Ha MOJIEKYJIIPHO-TEHETUIECKOM ypPOBHE.

I'eHHbIe U KJIeTOUHbIe MeXaHU3MbL. CrielurKa KU3HU U e€ MHOrooOpasue.

Drarbl SBOJIOLKHN KUBOr0 MUpa 3eMiid. Bruosorus oBeeHusi, 0T0Op KUZHECTOUKUX 0COOeH U MOy ISIU.

Tema 11. Mbimmienue. Mo3r u komnbioTep 11.1. Ilupamuga szbikoB 11.2. [Iporpammucrckue anainorun 11.3. /IBe
aoruku 11.4. Kak ucuncasare ngen? 11.5. Mo3sr nu komnbsiotep 11.6. Buokomnbiotep 11.6.1. IBoonnoHHO €

Mo aesnpoBanne 11.6.2. Heiiponnsie ceTn u HelipokomnboTep 11.6.3. ""HHTe/uIekTyanbHbIe H300peTeHns'
omoJiornyeckoii 3posionun 11.7. "BupryansHasi peajbHOCTB'

Mpinenue. Poisb si3pika B MbluieHnn. [lnpamuaa sS36IKOB.

Moar u komnbiotep. [IporpaMMucTckue aHaJIOTMU.

IBe noruku. O6001meHre u gertanu3anusd. [Tonarus v ugen. Mcuucnenue uieun.
BuokoMItbioTep. DBOIIOLMOHHOE MOJEIMPOBAHKE.

"MHTeseKTyallbHble N300peTeHus" GHOIOrHYECKOi SBOIOLWH.
Heiipokomnsiotep u HeiipoHHbIe ceTH. Co31aHie HCKYCCTBEHHOT'O MHTEIJIEKTA.
MyabTrmMeana 1 "BUpTyasibHas peasIbHOCTD" .

Tema 12. Buocgepa, Hoocpepa u nuBuauzanus 12.1. ®Puiocod ckue noaxoabl K ecTecTBo3HaHu0 12.2.
OcHoOBHbBIE MOJI0KeHNs1 yueHns 0 Hoocdrepe. EnnHcTBO 6mocdepnl u yeaoBeka 12.3. Hayka kak 0CHOBHOIT
¢akTop Hoocepnl 12.4. 3anaun no co3uaanuio Hoocepnl 12.5. Ilepexon 6uoccepnl B Hoochepy: MPOrHoO3 U
peajbHOCTh

buocdepa, Hoochepa U LUBUIM3ALIUSA.

V3meHeHune xapakTepa OTHOLIEHHUH yesioBeka u onocepsl. CoBpeMeHHbIe TIPOOJIeMbl aHTPOIIOTeHe3a.
EnuncTBO GH0chepr! 1 denoBeka. YdueHne o Hoocdepe. Hayka kak ocHOBHOU (hakTop HOOC(HEPHI.
3aiauu cozganus Hoocdepsl. [IporHo3 u peanbHOCTD nepexoaa Guocdepst B Hoochepy.
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ToHsITHE MBIIM3AIINY U €€ XapaKTEPUCTUKU.
YenoBeveCTBO U 3aIIMTa OKPYXKAIOIIeH cpeapl. DKOIOTHS.

Tema 13. IBosonnonnas meauiuHa. [eponrosorus u s3somonuonnas 6uogaorus 13.1. beccmeprtue. 13.2. Ocoob -
uaauBAy ? JIH4aHOCTh. 13.3. UTo Takoe cmepTh? Kak BoirasyinT cMepTh? MHIMast cvMepTh. ''CBeT B KOHIlE
TYHHEJIS''. DBOJIONMOHHO-TeHeTHYE CKast KOHIEMINs MPoucxoxaeHns 3Tuku. 14.1. C yero HaunHaeTcst YeJ0BEK U
YeJOBEYHOCTh? ITHKA KaK NPOJIYKT €CTeCTBEHHOro oToopa. IIponcxoxk/1eHne HEKOTOPHIX OTPHIATEIHHBIX
acreTnyeckux dmonuii. 14.2. EctecTBeHHBI 0TOOP HAa SMOIMH 3aIUTHI cTapocTH. ['pynnoBoii ecTecTBeHHBIN
oTdop Ha xaxay no3Hanusa. CounaabHBIH 0TOOP M MOPOK/AaeMble UM HCKaKeHHbIE NMPeCTaBJeHns 00
3THYECKON nmpupo/je JejoBeka. 14.3. O HeKOTOPHIX TEHEHIHAX K OTPEYEHHIO OT STHYECKHX HOPM.
IIpecTynHOCTH MaccoBasi 1 HHAUBHAYAJILHAS, €€ T€HETHKA.,

HWcropus anaromun yenoBeka 1 MeauiHbl. COBpeMeHHast MeJULIMHA.
['epoHTONIOTYS ¥ SBOMIOIMOHHAS OMOXUMHMSI YesioBeka. OcoOb, MHANBU, JINYHOCTb.
[ousitue cmeptu u 6eccmeptust. [Ipusnaku cmept BO3. MuuMas cMepTs.
Bonesnu yenoseka. KnuHnueckas cMepThb U "CBET B KOHIIE TYHHeA'".
CoBpeMeHHbIe UCCIIeNOBaHUSI B 00JaCTH GOPbOBI ¢ GOJIE3HSMH.
SBOIIOLMOHHO-TEHETHYeCKast KOHLIENIMSI TPOUCXOKICHUST STUKH.

YesoBEK U YETIOBEYHOCTb. DTHKA, IIPOMCXOXKIEHIE SCTETUIECKUX SIMOLHH.
EcrecTBeHHBII 0TOOP HA SMOLMH 3aIIUTHI CTAPOCTH M HA KKy TO3HAHUSI.
CoupanbHbI 0TOOP M MCKaKEHHbIE MPEeJICTABICHUS 00 STUUECKON MPUPOJIE YeIOBEKA.
HekoTopsIX TeHIEHIMHU K OTPEUEHHIO OT ITUYECKUX HOPM.

[IpectynHOCTh MaccoBasi M MHAWBHUIYaJIbHas, €€ TeHETHKA.

5. lepedyeHb y4eOHO-METOAYECKOTO 00€eCIeYeHHS UISA CAMOCTOSITEJbHOM Pad0THI 00yJaommxcs mo
JUCHUIINHE (MOLYJII0)

CamocrosiTenpHas padoTa 00yJalomMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYKOBOJICTBE ITpero/iaBaresisi, Ho 6e3
€ro HenocpeAcTBeHHOro yuactust. CamocrosTesnpHas paboTa MoipasaensieTcss Ha CaMOCTOSATENbHYI0 paOOTy Ha ayIMTOPHBIX
3aHATUSIX M HA BHEAYIUTOPHYIO CAaMOCTOSITENIbHYIO paboTy. CamMocTosTesbHast padoTa 00yYaloIMXCsl BKIIOYAET KaK MOJTHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEJbHBIX TeM (Pa3/esioB) JUCHMIUIMHB, TaK U MTPOpadOTKY TeM (pa3JiesioB), OCBaNBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YJaIoNMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIIOIHSAIOT 33/1aHMs1, HAIIpaBJIEHHbIE Ha 3aKpeTUIeHNne 3HaHWI 1 OTpabOTKY YMEHHI U HaBBIKOB,
TOTOBSTCS K TEKYIEMY M TPOMEKYTOUYHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSTEbHONH padoThl 00YYAIOIIMXCS perJlaMeHTHPYeTCsl HOPMaTHBHBIMU IOKyMEHTaMHU,
y4eOHO-METOIMUECKOI INTepaTypoil M SJeKTPOHHBIMI 00Pa30BaTE/IbHBIMK PECYPCaMHU, BKIIIOUASL:

[Nopsiiok opraHu3aliK 1 OCYIIECTBICHIS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHus - IporpaMmam OakajlaBpuara, mporpaMmMaM ClrielMaauTeTa, IporpaMMaM MariucTparypsl (YTBEpKIEH MPUKa30M
MunucTepcTBa HayKu 1 BhIcIero oopaszoBanus Poccuiickoit @eneparyin ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcTBa odpaszoBanust Poccuiickoit ®enepariu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMA
CaMOCTOSITENILHOW paOOThI CTY/IEHTOB BHICIIIMX YIeOHbBIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBua BHyTpEHHEro pacrnopsjka (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEkKJEHHs BBICLIIETO
npodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuit) genepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl KazaHckoro (ITpuBoskckoro) deaepaibHOro yHUBEpCUTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUIINHE (MOIYJII0)

POoHJ1 OLIEHOYHBIX CpeaCTB IO AUCHUIIMHE (MOI[yJ'HO) BKJIIOYACT OLECHOYHBbIE MaTe€pHaJibl, HAITIPABJICHHBIC HA ITPOBEPKY OCBOCHUA
KOMHCTCHHHI;'I, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH/I OLIECHOYHBIX CpE€ACTB BKIIOYAET OUEHOYHLIC CPEACTBA TEKYIIECTO
KOHTPOJIA U OLICHOYHLIE CPEACTBA HpOMe)KyTOLIHOITI aTTeCTalluu.

B ¢oH/ie OLIEHOUHBIX CPECTB COAEPKUTCS CIeAyIoNias HHDOPMAIIHS:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00yYeHHsI 110 AUCIUILIMHE (MOJYJI0);

- KpUTEpHUHU OlleHUBaHUs1 C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUSI OLIEHKHU 10 JUCIUILIMHE (MOJYJIIO);

- OMUCAHUE MOPSIIKA IPUMEHEHUS U MPOIIEAYPbl OLEHUBAHMSI /IS K&K OO OLEHOYHOI'O CPEJICTRa;
- KpUTEPHHU OLICHUBAHMSI [JTs1 KaXJOr0 OLIEHOYHOTO CPEICTBA;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MMPEeAbABIIAEMbIC K HeﬁCTBHHM 06y11a101111/1x05{, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3IMYHbIX TUIIOB.
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(DOH)] OLICHOYHBIX CPEACTB M0 JUCHUIIIMHE HAXOOUTCS B HpI/IJ'[O)KeHI/II/I 1x IporpamMmmMe JUCHUITTMHBI (MO)JyJ'IIO).

7. IlepedeHpb JUTEPATYPHI, HEOOXO0JUMON JJIsI 0CBOEHHS JUCHUILIHHBI (MOXYJIs1)

OcBoeHNe QUCHUIUTAHBI (MOIYJIsT) TIPE/IoiaraeT n3yueHne OCHOBHOM 1 JIOTOJTHUTEIBHON yueOHO# TuTepaTyphl. JIuteparypa
MOXKET OBbITh IOCTYITHA OOYYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX M3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHBIE CUCTEMbI HA OCHOBAaHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOO6J’Ia,ZlaTCHfIMI/I;

- B evaTHoM Buzie - B Hayunoit 6ubimoteke um. H.M. Jlo6aueBckoro. OOyyarompecs oayyaoT y4eOHyIo JIuTepaTypy Ha
a0OHEMEeHTe IO YNTATEIbCKIM OMJIETaM B COOTBETCTBHH C MPABHJIAMH IOJIb30BaHus HaydHoi OMOIMOTEKON.

DJIeKTPOHHBIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII00OH TOUKH MPY BBEAEHUU 00YYaIOIIMMCsI CBOETO JIOTHHA U MapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn MCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOHT
JIOJKEeH OBITh YKOMILJIEKTOBaH UMK U3 pacueta He MeHee 0,5 sk3emiuisipa (st odyvatomuxcst mo ®I'OC 3++ - He meHee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM uTepaTyphl U He MeHee 0,25 sK3eMIuIsApa AOMOIHUTENBHON IUTepaTypsl Ha
KaX10r0 00y4YaloIIerocsi U3 Yrcia Jiuil, OTHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILINHY.

INepeveHb OCHOBHOH M IOTIOHUTENIBHON Y4eOHON IUTEpaTyphl, HEOOXOIUMOM [T OCBOSHHS JUCLMTUIMHBI (MOMYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil mporpamMme AUCHUILTAHBL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopos KOV ¢
paBoodIagaTeIsIMK SJIEKTPOHHBIX M30aHUA U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbnrorekn KOY.

8. IIepeyenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""IHTepHET'', HE00X0AMMBIX IJIsI
OCBO€EHHUS JUCIUILIUHBI (MO TyJIsT)

I'yceiixanoB M. K. Pagxa6os O. P. Konienuuu coBpeMEeHHOro eCTeCTBO3HAHUS -
http://znanium.com/bookread.php?book=415287

Epnakos JI. H. Yenosek B 6uocepe - http://znanium.com/bookread.php?book=368478
Koxyxap B. M. OcHoBBI HayuHBIX UcceqoBaHu - http://znanium.com/bookread.php?book=415587

Jlemkepnu T. I'. KoHuenmm coBpeMeHHOT0 eCTECTBO3HAHMS: COLIMOTYMaHUTApHAsI MHTEPIPETalysl CeM(UKI COBPEMEHHON
HaykH - http://znanium.com/bookread.php?book=342109

Mannensopot b. ®@pakranbHast reoMeTpust IpUposl. - Mocksa: IHCTUTYT KOMITBIOTEPHBIX uccienosanuii, 2002, 656 ctp -
http://sernam.ru/book_fract.php

Crernun B.C., Ky3nenona JI.®. Hayunas kapTriHa MUpa B KyJIbTYpe TEXHOTE€HHON IMBUITU3AIHAH -
http://znanium.com/bookread.php?book=347529

Teopus pyHIaMeHTaIbHBIX Mpolieccos, P. I1. ®eiinman (nepes. ¢ anri. nof pen. . B. lupkora), M3parenscteo Hayka,
I'maBHas penakuus (puU3MKO-MaTeMaTHUECKOM uTepatypsl, 1978 r. - http://sernam.ru/book_f_tfp.php

9. MeTO,Z[I/I‘IECKI/le YKazanua aJid Oﬁy‘la]O]J.(l/IXCﬂ 0 0CBOCHHUIO NJUCIUIIJINHDbI (MO,[(yJIﬂ)

Bujg paéor MeToanueckue peKoOMeH amuu

JIEKLMU CTyJeHTy peKOMEHAYeTCsl TOTOBUTHCS K KaKJOH MPEACTOAILEH JIEKLIMH 10 KOHCIIEKTaM, YUeOHBIM TOCOOHSIM,
yKa3aHHBIM IIpEeNofiaBaTeseM, U, B clydae HeOOXOUMOCTH, 00paIlasich K JIEKTOPY 3a KOHCYJIbTALUeH.
KoHCIEKT ci1yKUT Kak JJ1s IOBTOPEHHA MaTepHaa Iepell KaxkAbIM MPAKTUYECKAM 3aHATUEM, TaK U JJIA
HOJTOTOBKH K 9K3aMeHy. 3aIlMCH Ha JIEKIIMK CTYJEHT JIOJIKEeH ITPOBEPATD U JOMOJHATD 110 YUEOHUKY.

npakTH4YecKkue | BaskHOW cocTaBHOM 4acThio yU4eOHOTO Mpoliecca SBIISIOTCS MPAKTHUECKUE 3aHATHS.

3aHATASA [pakTryecKue 3aHATHS JOKHBI OBITh MICIIOJIb30BaHbI CTYJEHTOM JJIsl yCBOGHMST METO/IOB ¥ HABBIKOB B PEILICHUN
KOHKPETHBIX 33/1a4 ¥ IJIs1 3aKPeTyIeHHUsT TEOPETHUECKOT0 COAEpKaHNs Kypca.
K ouepenHoMy npakTHuecKkre 3aHATHAI0 HEOOXOIMMO MOBTOPUTH COOTBETCTBYIOIINHA MaTepHall M PEIINTh
JOMaIIHHE 3aJauH.
3asaum MoAOMPAIOTCS TaK, YTO MPH TBEPAOM YCBOSHHH TEOPETUIECKOT0 MaTepHaa, N3JI0KEHHOTO Ha JIEKIUH, UX
peteHus norpedymor 1-1,5 yaca.

CaMOCTOsI- K JjexuusiM 1 mpakTHYecKoOMY 3aHSATHIO HEOOXOAUMO MOBTOPUTh COOTBETCTBYIONIMI MATepHas U PelInTh
TeJbHas paboTa | JomariHue 3a7auu.
3aaHus oaOUPAIOTCsl TAKUM 00pa30M, UTO MPU YCJIOBUU TBEPAOTO YCBOSHHUsI TEOPETUYECKOr0 MaTepuala,
U3JI0KEHHOTO Ha JISKLIUH, JUIsl UX pelleHus Tpedyercs, B cpeiHeM, 1-2 Jaca.
CTylIeHTy peKOMEH/IyeTCsl TOTOBUTBCS K KakK IO MPEICTOSIIEH JIEKIIUH, TA00pAaTOPHOMY 3aHSITHIO I10
KOHCIIEKTaM, y4eOHbIM MOCOOUSIM, YKA3aHHBIM IpEroaBatesieM, U, B Cllyyae HeOOXOAUMOCTH, 00paliasch K
JIEKTOPY 32 KOHCYJIbTAILIEH.
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Bujg paéor MeToanuyeckue peKOMeHIalu

3a4eT JlJ1st ciauu 3a4eTa JIAHHOE Ha JIEKIIUAX U MPAKTUYECKUX 3aHITUSAX OCHOBHOE COfIEPXKAHUE Kypca CTYIEHTY
JIHEOOXOIMMO CAMOCTOSITESILHO POPabOTATb.

Ha camocTosiTe TbHBIX 3aHATHIA HYKHO 00paiiaTh 0co00e BHUMAHKE HAa BOITPOCH, BHIHECEHHBIE HA 3aYeT.
[pu MOBTOPHOM M3yUYEHUM MaTepUalia HY)KHO HUCIIOJIb30BaTh KOHCIIEKTHI M PEKOMEHIOBAHHYIO JIUTEPATYPY.
B ciiyyae He0OXOAUMOCTH KOHCYJIbTUPOBAThCS Y MPENOIaBaTE NS

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHIl, HCIOJb3YE€MbIX IPU OCYIIeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedyeHnst U HH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 TUCHUILIIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb MPOrpaMMHOr0 oOecieueHns 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEJICTABIICH B
[punoxennu 3 k pabovelt mporpaMme TUCIUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJbHO-TEXHUYECKOM 6a3bl, HEOOX0UMOIT /LISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILIHHE (MOIYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO mnponecca 1no AMCuuIinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cireaymomue
KOMIIOHCHTHI:

TTomerteHus UIst CAMOCTOSITEILHON pabOThl 00YJaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyIa
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

Vue6Hble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeblo (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3gaTOYHbIX MaTepUaIoB.

MynbTuMeaniiHas ayAUTOPHS.

KommnbloTepHBIit KJtacc.

12. CpeacTBa aganramuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIIeAYIOIIIe METOAB! ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGMOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIMLAMY C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBBI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO NPe00pa30BaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TS PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHNe KOHTEHTA, KOTOPBIA MOXHO NPEJCTABUTh B PA3/IMYHBIX BUJAaX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPETD
BO3MOKHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHuii Oe3 MOTepH KauyecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO3J]aHKe BO3MOKHOCTEH JUTsi 00yUaloMXCcsl BOCIPUHUMATD OJHY M TY ke MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JINLA C HAPYIICHUSIMH CJTyXa MOTy4Yaad HH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 00ECIIEUMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTePHATUBHBIX CIIOCOOOB, B TOM YHMCJIE BUPTYaIIbHBIX TA0OPATOPHIA M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06paBOBaT€J'[bHLIX TEXHOJIOTUI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHu3ali pa3jinvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer0c5{ C nIpernojaBarejieM, B TOM 4UCJIe Be6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAHbI 1J1d IPOBEACHUA BUPTYAJIbHbBIX J'ICKL[I/II71 C BOBMOJKXHOCTBIO BSaHMOHeﬁCTBHH BCEX YYaCTHUKOB JUCTAHIHMOHHOI'O
06y‘-I€HI/I${, MpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUThI BBITIOJITHEHHBIX pa60T, MMpOBEACHUSA TPECHUHIOB,
OpraHmsanun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIUH AJIsi OpraHnu3aiy (POpM TEKYIIEro U MIPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU ClIa4n O6y'-IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHBbIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K yCTaHOBJ'IeHHOfI MMPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MIPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, TPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 0OYYAIOIIErocst K OTBETY Ha 3aUéTe MM 9K3aMeHe, IIPOBOMIMOM B YCTHOH (opMe, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIUICHUS 00YYalolIerocst IpH 3aliyTe KypcoBoi paboTHl - He Oosiee yeM Ha 15 MUHYT.
IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoBanussMu PI'OC BO u yue6HbIM 1utanoM no Harpasienunio 01.03.03

"MexaHMKa U MaTeEMAaTUYECKOe MOJEIMPOBaHKe" 1 MPOMITI0 MOArOTOBKM "MaTtemaTnyeckoe U KOMIIBIOTEPHOE MOJEIMPOBAHUE
B (pyHIaMEHTATbHBIX W IPUKJIAJHBIX 3aa4aX MEXaHUKH' .

SAEKTPOHHBH
Crpanuna 10 u3 12. Bl YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



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

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.01 Konyenuuu cogpemennozo ecmecmeo3HaHus.

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

Hanpagsnenue nogrorosku: 01.03.03 - MexaHuKa ¥ MaTEMATUYECKOE MOJEJTUPOBAHKE
[Ipocuis noaroroBky: MareMaTndeckoe M KOMOBIOTEPHOE MOIEINPOBaHYe B (PYHIAMEHTAIBHBIX M MPUKJIATHBIX 3aa9aX
MEXaHHUKH

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcHoBHas JuTepartypa:

1.Pa3ymoB, B. A. KoHuemnumu 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 / moj pea. B.H. JlaBpunenko, B.I1. PatHukosa. -
4-e uzn., nepepad. u jgor. - M. : OHUTU-JJAHA, 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., Kornenmum coBpemMeHHOT0
€CTEeCTBO3HAHU : yUeOHUK 1151 OakanaBpos / I'.1. Py3aeuHn. - Mocksa: [Tpocnekrt, 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.

HomoJHUTEJIbHAS JUTEPaATypa:
1.EckkoB, E. K. DBomonus Beenennoit u xu3tu: yuyebnoe nocodue / EcbkoB E.K. - Mocksa :HULl UHOPA-M, 2015. - 416 c.
ISBN 978-5-16-009419-9. - Tekcr : anektponHsiit. - URL: https://new.znanium.com/catalog/product/439750
(mata oopamenus: 05.08.2019). - Pexum nocTymna : 1o HOAIUCKE.

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

(mata ooparenus: 05.08.2019). - Pexum nocTymna : 1o HOAIUCKE.

3. Kusarun H.B., CoBpeMenHas HayuHast KapTHHa Mupa : yueoHoe nocooue / H.B. Kisarun - Mocksa: Jloroc, 2017. - 264 c. -
ISBN 978-5-98704-553-4 - Texcr : anextponnsiii // 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.01 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

HpO(l)I/IJ'H; MOATrOTOBKHU:_MaTeMaTruieckoe U KOMIObIOTEPHOe MOJIEINPOBAHUE B ¢yHIaMEHTaIbHBIX W MPUKJIAAHBIX 3a/1a4ax
MECXaHUKU

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo oOpa3oBaTesibHON nporpamme: 2023

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

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 ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1l JaHHON AMCLMIUIMHBI MIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-OUOINOTEYHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"
obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

Vu4ebHO-MeToqMuecKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcybTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH odyyatomumcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubmoreynoit cucremoit (5C), npenocTaBisionieil JOCTyII Yepes3 ceTh
WuTepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBaHUH ITPSIMBIX IOTOBOPOB C
ripaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTaHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE 3JIEKTPOHHBIX, B YacTH (popMUpoBaHus (POHI0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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