[Iporpamma auctmruinasl "Konuenuuu coBpemennoro ecrectso3Hanus''; 02.03.01 "Marematuka 1 KOMIIbIOTEpHbIE HAYKHU'".

MMHHCTEPCTBO HAYKM U BBICIIIEI'O OBPA30OBAHUS POCCUIICKON ®EJIEPALINA
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUpekJeHHe BHICIIET0 00pa30BaHus
"Kazanckuii (ITpuBomkckuil) penepaibHblil yHEBEpCUTET"

WuctutyT MaTeMatuky U Mexanuku um. H.U. Jlo6aueBckoro

&

=

ry

=

- o

4
£
4

( (il s e E.A. Typunosa
28 cespans 2025 r.

NOONUCAHO INEKMPOHHO-UUPPOBOI ROONUCHIO

Hp orpaMmMa QqucCouilJinHbI
Konnennuy coBpeMeHHOro eCTeCTBO3HAHUSA

Hanpasnenue noarorosku: 02.03.01 - MareMaTHKa ¥ KOMIIbIOTEPHBIE HAYKH
Ipodune moaroroBku: Hayka o naHHBIX

KBammdukanus BblITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0YHOe

SI3bIK OOYUYCHUS:_PYCCKUI

T'on Havana oOyueHust Mo oOpa3oBaresibHOM nporpamme: 2025

O PAEKTPOHHBIH
ann Y‘I:IPIBEPCHTET

PHEOEMALIMOHHO AHATKTAHE SR SHCTEMA Ky



ITporpamma mucimruiunsl "KoHnenmumu coBpeMenHoro ecrectBo3Hanusa"; 02.03.01 "MaremaTrKa 1 KOMIIBIOTEPHBIE HAYKH".

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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Crpanuna 2 u3 13. IEl YHH




ITporpamma mucimruiunsl "KoHnenmumu coBpeMenHoro ecrectBo3Hanusa"; 02.03.01 "MaremaTrKa 1 KOMIIBIOTEPHBIE HAYKH".

[porpammy mictmIuiHb paspadoTai(a)(u): goueHT, K.H. Axymes P.C. (Kadenpa reopeTnyeckoil MEXaHUKH, OTJeIeHIE
MexaHukH), 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-2 CriocoOeH IEeMOHCTPUPOBATh OAa30Bbie 3HAHUST MATEMATUYECKHUX U €CTECTBEHHBIX HAYK, OCHOB
[pPOrpaMMUPOBAHUS U MH(POPMAIIOHHBIX TEXHOJIOTHIA

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 HAYYHOW U TEXHUYECKOM JIMTEPATYPOU.
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

Hauaast qucruruiHa (MOmyJib) BKodeHa B paszaen "B1.B.04 [ucturuimasn (MOgysm)" OCHOBHOM MPO(hecCHOHANTBHOMN
obpazosatenbHol nporpammsel 02.03.01 "Marematrka u KoMibloTepHble Hayku (Hayka o JaHHBIX)" M OTHOCHTCS K YacTh
OIIOIT BO, hopmupyemMoit yuacTHUKaMu 0Opa30BaTeIbHbIX OTHOLICHHI.

OcBauBaercs Ha 4 Kypce B 8 cemecTpe.

3. O0beM quCHUNIMHBI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJNYeCTBA YaCOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4awIuxcs ¢ npemnojasareieM (10 BHAaM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITEIbHYIO
paéoTy obyuarommxcs

OO611ast TPYyIOEMKOCTh AUCIMIUIMHBI COCTABJISIET 2 3a4eTHBIX (bie) eMuHUI(b) Ha 72 Jaca(oB).

KonraktHast padota - 30 yaca(oB), B TOM umcrie Jekuuu - 20 yaca(oB), mpakTudeckue 3anstust - 10 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHON paboTh - O yaca(oB).

CamocTostenbHast padoTa - 42 yaca(oB).
Kontposns (3auér / sx3amen) - 0 yaca(oB).
dopma MPOMeEKYTOUHOTO KOHTPOJISI JUCIMIUIMHBL: 3a4€T B 8 cemecTpe.

4. Copep:xanne qQUCIHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE/IeHHOT0 Ha
HHX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB yU4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl INIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

3AEKTPOHH BI
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ITporpamma mucimruiunsl "KoHnenmumu coBpeMenHoro ecrectBo3Hanusa"; 02.03.01 "MaremaTrKa 1 KOMIIBIOTEPHBIE HAYKH".

Pa3nean! qucIUNINHLI /
MOIyJIsT
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Tema 1. Beenenue. I[IpeameT Kypca coBpeMeHHbIE
KOHIIETIIIMY ecTecTBO3HaHus. [TIpobneMsl
MojenpoBanus Pa3surtue ecrectBo3Hanus. 1.1.
Hcropus ectecTBo3HaHus. 1.2. OCHOBHbIE
KOHILIENTYyaJIbHbIE PEBOJIIOLIMH B €CTECTBO3HAHU. .

Tema 2. EcrecTBeHHOHay4YHAasl U TyMaHUTapHbIE
KynbTypsl. Hayunsiii meton. 2.1.
MHoroypoBHeBOCTb HaykH. 2.2. Cnenuduka
€CTECTBEHHBIX U TYMaHUTAPHBIX HayK. 2.3.
HayuHble MeTOIBI U KpUTEpUH HAyYHOCTH. 2.4.
Tunbl HAyYHOU PALlMOHATBHOCTH.

Tema 3. EctrectBo3HaHue u Hayka. 3.1. [Ipeamer u
cnieruuka MaTeMatuku. 3.2. DPGEKTUBHOCTh
MaTeMaTHKU B €CTECTBO3HAHUH.

Tema 4. fA3bIk HayKU U A3BIK IPUPOIBI 4. 1.
Kareropuu "mMukpo" u "makpo" 4.2. "Ilopsiiok u3
xaoca" 4.3. Iloustue cucremsl 4.4. BeCKOHEUHOCTb:
MOTEHUMAJIbHAS U aKTyasibHas 4.5. 3aKOHBI
Heiotona 4.6. Teopema berta

Tema 5. KoHnentyasibHble OCHOBaHUS (PU3UKH. 5.1.
Mexanuka HrploToHa. 5.2. Teopus
oTHocuTenpHOCTH. 5.3. KBaHTOBas MexaHuka. 5.4.
[NousTus "sHeprus” u "surponus”. 5.5.
CoBpeMeHHas1 KOCMOJIOTHSI ¥ KOCMOTOHUSA 5.6.
Bpewms u npoctpancTso 5.7. "[Ipipsl” B
[IPOCTPAHCTBE ¥ BpEMEH!

Tema 6. CTpyKTypHbIe YPOBHU OpraHU3aliu
Matepuu 6.1. O6bequHsAIOmAast poib Xaoca 6.2.
MHupopMarioHHasT KOHIIETIUS Pa3BUTHSI CUCTEM
6.3. OcoOeHHOCTH OIUCAHUS CIIOKHBIX CUCTEM 6.4.
KonrentyanbHast MOfIeNb pa3BUTHS

Tema 7. CamoopraHu3anus CJI0KHBIX CUCTEM.
DBOMIOLIMOHHbIE aCMIEKThl MH(POPMALIMOHHOTO
B3aMMOJIECHUCTBUSI CUCTEMBI CO cpenoit 7.1.
JuccunaTUBHBIE CTPYKTYPBI U SIBJICHUS
camoopranuzanyy 7.2. Y cIoBUs BOSHUKHOBEHHS
camoopranuzaimu 7.3. CuHepreTuka.

o

Tema 8. DBomonus 1 coTBopeHue mupa 8. 1.

OTpuuaer 11 akT TBOpeHus 3Bomonuio? 8.2.
Bo3moxHBIE anbTepHAaTUBb JapBUHU3MY 8.3.
JloxHas anbTepHATHUBA SBOJIIOLMOHU3MY

Tema 9. Xumunueckue konnenmu. 9.1. Crermduka
XAUMUYECKOro 3HaHusA. 9.2. CTpoeHne XUMIYECKIX
BEILIECTB U UX B3aUMOJEHCTBUE.
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10.

Tema 10. Buonornyeckue xonueniuu. 10.1.
[poucxoxnaenue xu3Hu. 10.2 Cneuuduka KuBOro
u ero Mmaoroo6pasue. 10.3. I'eHHbIe 1 KJIETOUHbIE
MmexaHu3Mel. 10.4. Buosorus noseneHus.

11.

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
Mozeimposanue 11.6.2. HeiiporHsle cetn u
HeripokommbioTep 11.6.3. "MHTemekTyanbHble
n300pereHus” Guosoruyeckoi 3sosmonuu 11.7.
"BuptyanbHasi peasibHOCTD"

12.

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
cosuzianmio Hoocdepsl 12.5. Tlepexon 6uocdepst B
Hooc(epy: IIPOrHO3 U PeabHOCTh

13.

Tema 13. DBomoLMOHHAS MEIUIIAHA.
['epoHTOINIOTHS 1 SBOTIOIIMOHHAST Orosorust 13.1.
Beccmeptue. 13.2. OcoOb - HAUBHL, ? TAMIHOCTb.
13.3. Yo takoe cmeptb? 13.4. Kak BbIrsaur
cmeptb? 13.5. Muaumas cmepts. 13.6. "Ceet B
KOHIIE TYHHENs".

14.

Tema 14. DBOMOLMOHHO-TEHETUYECKAS KOHIIETLINA
nporcxoskaeHus 3Tuku. 14.1. C yero HaunHaeTcs
yeJIOBEK U YeJIOBEYHOCTh? 14.2. DTHKA Kak
MPOJYKT €CTeCTBEHHOro oTOopa. 14.3.
[TpoucxoxieHne HEKOTOPBIX OTPULIATEIbHbIX
acreTuueckux smMoluii. 14.4. EcrectBeHHsbIi 0TOOp
Ha SMOLIMH 3alUTHI cTapocTu. 14.5. I'pynmnoBoii
€CTEeCTBEHHBIN 0TOOP Ha Xkax/ay no3HaHus. 14.6.
CoumasnbHbIi 0TOOP U MOPOKAAEMBIE UM
WCKaXXEHHBIE TIPE/ICTABIICHNS 00 TUYECKON
npupoze genoBeka. 14.7. O HeKOTOPBIX
TEH/CHLIUSIX K OTPEYCHHIO OT STUYECKUX HOPM.
14.8. TIpecTynHOCTh MaccoBasi 1 MHAUBUAYaJIbHA,
ee reHeTHKa.

l1Toro

20

10

42

4.2 Cogep:kanne qUCIHUATLIHHBI (MO TyJIs1)
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Tema 1. BBegenne. Ilpeamer Kypca coBpeMeHHbI€ KOHIeNINNA ecTecTBO3HAHUA. [Ip0o6aeMbl Mo eup oBaHust
Pa3putue ecrecrso3nanus. 1.1. Uctopus ecrecrBo3nanus. 1.2. OcHOBHBbIe KOHIENTYaJAbHbIE PEBOJIIOINN B
€CTeCTBO3HAHUM..

Ipeamer Kypca COBpeMEHHbIE KOHIETIIMN €CTECTBO3HAHUSI.

3HaHus 00 OKpYsKalolIel cpejie, MOCTYIKAaXx JI0Jed 1 BOOOpaxkaeMbIX OOBbEKTax.
IMocTpoeHue MojieNi N3yv4aeMbIX OOBEKTOB, SIBIICHUI U MTPOLIECCOB.

PasButune yenoBevyecTBa U U3MEHEHUE UM OKPYKAIOIIEH Cpebl.

HUcropus ecrectBo3nanust. OCHOBHbIE KOHIIETITYaJIbHbIE PEBOJIIOIIMU B €CTECTBO3HAHUU.

Tema 2. EcTecTBeHHOHAYYHAsI H TYMaHUTapHbIe KyabTypbl. Hayunsiit Metoa. 2.1. MHOTOypOBHEBOCTH HayKu. 2.2.
Coemndika ecrecTBEeHHBIX 1 TYMAHHTAPHBIX HayK. 2.3. Hayunbie MeToabI H KpuTepun HaydYHoctu. 2.4. Tunei
HAYYHOM PanuoOHAJILHOCTH.

EcrecTBeHHOHay4YHAasI M TyMaHUTApHBIE KYJIbTypbl. Hay4HbIi MeTOz.
IloHATHE HayKH, Kak BepIIMHbI 3HaHWH. Hay4yHble OCHOBaHMS €CTeCTBO3HAHUS M T'YMAHUTAPUCTUKH.

MHOFOYPOBHCBOCTL n CHCHI/I(I)I/I"IHOCTL TYMAaHUTApPHBIX U €CTECTBCHHbIX HAayK B 3dBUCUMOCTU OT U3Yy1aCMOI'O O6’beKTa, SABJICHUAA,
nponecca; OT BbI3bIBACMbIX UM 9YBCTB U MLICHCﬁ, oT (bOpMyIII/IpyeMI)IX B pe3yJIbTaTe BBICKA3bIBAHUI.

Tpu ypoBHSI MHOTOMEPHOCTH T'YMaHUTAPHBIX M €CTECTBEHHBIX HayK: MEPIeNTyanbHOe (1yBCTBEHHOE), KOTHUTUBHOE
(MBICIUTEIBHOE) W JIMHTBUCTUYECKOE (SI3BIKOBOE).

Hay‘IHbIC METObl U KPUTECPUU B €CTCCTBO3HAHUU U TYMAHUTAPUCTUKE. SMHI/IPI/I‘ICCKI/IC 1 TEOPETUIECKUE YPOBHU 3HAHUI.
B3aI/IMO[IOl'IOJ'IHHeMOCTb, €IUHOCTb U PAa3BUTUE 'YMAHUTAPHBIX U €CTECTBEHHO-HAYYHBIX 3HAHUH.

Tema 3. EcrecTBo3Hanne n Hayka. 3.1. IIpeamert u cnemduxka marematuku. 3.2. 3¢ peKTHBHOCTH MaTEeMaTHKH B
€CTeCTBO3HAHNM.

[Ipenmer u ciermguka MaTeMaTUKU. KOHCTPYKTHI M aKCHOMBI.

OrnpejeseHne YepT yHOpsAOUeHHOCTH MTPY N3yYEHNH BOOOPaKaeMbIX CTPYKTYD.

CHHTAaKCUYHOCTh MAaTeMaTHYeCKUX 3HaHUH. CHHTaKCHYecKas OOIHOCTh €CTECTBO3HAHNS M MATEMAaUKH.
S heKTUBHOCT MaTEMAaTUUECKOTO NHCTPYMEHTAPHS B TYMAHUTAPUCTUKE U €CTECTBO3HAHUH.

Poutb popmanbHO-CUMBOJIUECKUX 3aMTUCEll B MaTeEMaTHKE U €CTECTBO3HAHUH.

Tema 4. SI3pik Hayku H sA3bIK npupoabl 4.1. Kateropun '""mukpo' n '""makpo' 4.2. "Ilopsaok u3 xaoca' 4.3.
IMonsitne cucremsbl 4.4. beCKOHEYHOCTH: MOTEHNNANLHAA N akTyaabHasn 4.5. 3akonsl HeoToHa 4.6. Teopema
Benna

SI3BIK HAYKM U A3BIK IPUPOABI

Kareropuu "Muxpo" u "mMakpo". PasmepHOCTb ITpocTpaHCTBa yesoBeka. MUKpo-, Makpo- U Meramup.
CoBpeMeHHOe NpeJicTaBlIeHre 00 NCTOPHH YesioBedecTBa. BO3HHKHOBEHME MOPsIKA U3 Xaoca.
ITonsarue cucremsl. [Ipocreiimas mexanudeckas cucrema. CocTaBHBIE 3JIEMEHTBI CUCTEMBI.

Ioustue 6eckoneunoctu. [lapagokc 3eHoHa.

OT1M4re NMOTEHIMAIBHON GECKOHEUHOCTH OT aKTyasIbHOM.

IIpocrpanctBo u Bpems. Teopema besa.

3akoHbl HeloToHa. Popmanm3anus A3blKa IPUPOJIBL.

Tema 5. KonnenryaJjbHable ocHoBanus pu3uku. 5.1. Mexannka Hoiotona. 5.2. Teopus orHocureabHoCcTH. 5.3,
KBanroBas mexanuka. 5.4. Ilousatus '"s>ueprusa’ u '"sarponus'. 5.5. CoBpeMeHHast KOCMOJOTHUsI 1 KOCMOTOHHS
5.6. Bpems u npoctpancTBo 5.7. " /Ipipbl' B MIpOCTPaHCTBE M BpeMeHH

Pdusnyeckass KapTHHA MUpA.

KosnenTyanbHble OCHOBaHUS (DU3HKH.

[Ipenmer MexaHUKH U ee cTaHOBJIeHHe. OCHOBHBIE 3aKOHBI MeXaHUKU HbloToHa.

Onruka u anekrpomarneTusMm. Ilonsarusa "sueprus"” u "sHTponus".

CrpykTypa coBpeMeHHOH ¢u3uku. Kiacciueckas 1 KBaHTOBBIE MEXaHUKH.

Bpemst 1 ipocTpaHcTBO. ITOHATHE OTHOCUTENBHOCTH, MpeodpasoBanus [ammnes u JlopeHna.
CrenuanbHast ¥ 001Iast TEOPUM OTHOCUTEIBHOCTH.

OcHoBHbIe KocMoJtorndeckue pakTel. OTKPBITHSI COBPEMEHHON aCTPOHOMUH.

Temuas Macca, TeMHasi SHEPIUsl, "IbIPHI" B MPOCTPAHCTBE M BPEMEHH.

Tema 6. CTpyKTypHBIE YPOBHU opranu3anuun Mmatepuu 6.1. O0neuHs0mMAas poJjs xaoca 6.2. Undopmanunonnas
KOHIeNIusi pa3BuTusi cucteM 6.3. OcoO0eHHOCTH ONMHCAHNS CJOKHBIX cucTeM 6.4. KoHnentyajabHast Mo1eJib
pa3BUTHA

CrpyKTypHbIe YPOBHH opranusauuu mMatepuu. I[lopsinok 1 xaoc.
Teopus xaoca u Teopus KaTacTpod.

3AE
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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 -
uaauBuj ? Ju4HoCcTh. 13.3. UTo Takoe cmepTh? 13.4. Kak Boirasgur cmepth? 13.5. Muumasi cmepTth. 13.6. "'CBeT B
KOHIIe TyHHeJs'.

Ucropus anaromun 4yenoBeka v MequiuHbl. COBpeMeHHast MeJUIIHA.
I'epoHTOIOTUSA 1 SBOMIOLMOHHAS OUOXUMHUS YenoBeka. OcoOb, MHIMBH, IMIHOCT.
[ousitue cmepty u 6eccmeptust. [Ipusnaku cmeptit BO3. MuuMast cMepTs.
Bone3nu uenoseka. KinnHuueckas cMepTb U "CBET B KOHLE TYHHENS".
CoBpeMeHHbIe HCCIIe0BaHMsI B 00J1aCTH O0pbOBI ¢ OOJIE3HSIMH.

Tema 14. DBOJIOIHOHHO-TeHETHYECKAs KOHIENIHS NPOoucX0:kKaeHus 3TUKA. 14.1. C yero HaunHaeTcs 4eJ0BeK U
yeoBe4HOCTH? 14.2. ITHKA KAaK NPOJAYKT ecTeCcTBeHHOro oToopa. 14.3. [Ipoucxo:kaeHne HEKOTOPHIX
OTPHIATEJbHBIX 3 CTeTHYECKUX dMoIuii. 14.4. EcTecTBeHHBIH 0TOOP HAa SMOLMH 3aIUTHI cTapocTH. 14.5.
I'pynnoBoii ecTecTBeHHDI 0TOOP HA *kaxk Ay no3HaHus. 14.6. ConuaibHbIil 0TOOP U NOPOKAaeMbie HM
HCKaKeHHbIE MPe/ICTABJEHHs 00 dTHYeCKOl pupo/e yejoBeka. 14.7. O HEKOTOPHIX TEHJEHIUAX K OTPeYeHHI)
oT 3TH4YecKux HopM. 14.8. IIpecTynHOCTh MaccoBasi H HHANBUAYAJbHAsI, €€ FeHeTHKA.

SBOIIOLMOHHO-TeHETHYeCKast KOHLIENIIYS TPOUCXOKICHUS STUKH.

YestoBEK U YETIOBEYHOCTh. DTHKA, IIPOMCXOXKIEHIE SCTETUIECKUX SMOLHH.
EcrecTBeHHBII OTOOP Ha SMOLMY 3AILUTHI CTAPOCTH U HA KXy TTO3HAHUSL.
CoupanbHbI 0TOOP M MCKaKEHHbIE MPEJICTABICHUS 00 STUYECKON MPUPOJIEC YEIOBEKA.
HekoTopsIX TEHAEHIINY K OTPEUEHHUIO OT STUUECKUX HOPM.

[pectynHoCTh MaccoBasi U MHAMBHUIyaJIbHas, €€ TeHETHKA.

5. lepedyeHb y4eOHO-METOAIECKOTO 00€CIEeYeHHS UIA CAMOCTOSITEJbHOM Pa6oThHI 00yJalOMIXCs MO
JUCHUIINHE (MO/LYJII0)

CamocrosiTesnbHasi padoTa 00yJalomMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HemocpeAcTBeHHOro yuactust. CamocrositesnpHast paboTa MoipasaensieTcss Ha CaMOCTOSTENbHYIO paOOTy Ha ayIMTOPHBIX
3aHSTHSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO paboTy. CamocTosTesbHas paboTa 00yYaloMXCs BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEJbHBIX TeM (Pa3/esioB) JUCHMIUIMHB, TaK U MPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMOCTOsITEIbHOM pabOThl 00YYaIOIMECs] YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 331aHKsI, HATIPABJIEHHBIE Ha 3aKPeTUIeHNE 3HAaHWI U OTPaOOTKY YMEHHI U HaBBIKOB,
FOTOBATCS K TEKYLEMY U POMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUIUHE.

OpraHu3anys caMOCTOSITEbHON padoThl 00yUAIOIIMXCS perJaMeHTHPYeTCsl HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIMTePaTypOil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsiok opraHu3aLuK 1 OCYIECTBICHHS 00pa30BaTEIbHOM AeATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMam CHelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont Peneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/ICHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB (eepanbHOro rocyIapcTBeHHOTO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBomKCKii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazanckuii ([TpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (IlpuBoskckoro) deaepaibHOro yHUBEpCUuTeTa

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

DOoHJ1 OLIEHOYHBIX Cpe€ACTB IO AUCIHUIIIMHE (MOleJ'HO) BKJIIOYACT OLEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIC Ha ITPOBEPKY OCBOCHUA
KOMHCTGHHI/Iﬁ, B TOM 4YUCJIE 3HaHI/Iﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH]I OLIECHOYHBIX CpE€ACTB BKJIIOYAET OUEHOYHLIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA I'IpOMC)KyTO‘IHOfI aTTeCTalluu.

B ¢onIe o1eHOYHBIX CPENICTB COAEPKUTCS CIeAyoIas HHPOPMAITHS:
- COOTBETCTBUE KOMIIETCHIIUI TUIAHUPYEMbIM pe3yJIbTaTaM 0OyUYeHHs 10 JUCHUILTHHE (MOYJII0);
- KpUTepHH OlleHUBaHUS c(DOPMUPOBAHHOCTU KOMITETEHITHIA;

Crpanuua 8 u3 13.




ITporpamma mucimruiunsl "KoHnenmumu coBpeMenHoro ecrectBo3Hanusa"; 02.03.01 "MaremaTrKa 1 KOMIIBIOTEPHBIE HAYKH".

- MeXaHu3M (POPMUPOBAHUSI OLIEHKU MO JUCHUILIMHE (MOYJIIO);
- OMHCaHUE MOpsIAKa IPUMEHEHHS | IIPOLIEAYPHI OIIEHIMBAHUS TS KKIOTO OLIEHOYHOT'O CPEACTBa;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXJIOTO OLIEHOYHOT'O CPEe/ICTBA;

- cofiepXkaHue OLIEHOUHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIE K ISUCTBUSIM 00YYaIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IMIHBIX THIIOB.

POoHJ1 OLIEHOYHBIX Cpe€ACTB IO AMCHUIUIMHE HAXOJUTCA B HpI/IJ'[O)KeHI/II/I 1x mporpamMmMe JCHUITTMHBI (MO}lyJ'IIO).

7. IlepeyeHnb aUTEPATYPHL, HEOOXOAUMON JIJIs1 OCBOEHHUSI U CHUILIUHBI (MO LyJisl)

OcBoeHMe QUCLUIUTMHBI (MOYJIs1) TIpeTioiaracT u3y4eHne OCHOBHOM 1 IOMOTHUTEIbHON yueOHOM tnTepaTypsl. JIuteparypa
MOXeT OBITh JOCTYITHA 0OYYalOIIMMCS B OTHOM M3 ABYX BapUaHTOB (JIMOO B 00OMX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - YEPE3 JIEKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTi0ueHHbIX KDY noroBopos ¢
paBo00IaAaTe MU,

- B IevaTHoM Bujie - B Hayunoii 6u6moreke um. H.W. Jlobauerckoro. O6yJarolmuecst oaydaoT yIeOHyIo JIUTepaTypy Ha
abOHEMEHTE TI0 YNTATEIbCKIM OMJIETaM B COOTBETCTBHUH C MPABMJIAMH TTOJIb30BaHust HayuHO#H GHOIMOTEKOM.

SHCKTPOHH])IC n3JaHuA JOCTYITHbI JUCTAHIIMOHHO U3 JI}06OI‘/JI TOYKHU IIpU BBEACHUN o6yqa101u1/1Mc51 CBO€TO JIOTMHA W IapoJid OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [1pn HCronb30BaHNM TEYaTHBIX U3aHUN OMOIMOTEUHbIN (hOH]T
JIOJKeH OBITh YKOMILJIEKTOBaH UMM U3 pacueta He MeHee 0,5 sk3emiuispa (st odyvarommxcst mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIUTepaTypsl M He MeHee 0,25 aK3eMIuIsApa AOMOIHUTENBHON TUTepaTypsl Ha
Ka)/10r0 00y4YaloIIerocsi U3 Yucia Jinil, OJHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILINHY.

INepeueHb OCHOBHOM M IOTIONHUTENIBHON YUeOHON IUTEPATyphl, HEOOXOIMMOM IS OCBOSHUS JUCLMTUIMHBI (MOLYJIsT), HAXOAUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHMIUIHBL. OH MOUIEXUT OOHOBJICHUIO TPY U3MEHEHUH ycIoBUi noroBopoB KOV ¢
MIpaBOOOJIaJaTesAMU SJIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNH KoMITTeKToBaHus ¢oHnoB Hayunoit 6momorexn KOV,

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn ""MIHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIUILIUHBI (MO TyJIsT)

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

Epnaxos JI. H. Yenosek B 6mocepe - http://znanium.com/bookread.php?book=368478
Koxyxap B. M. OcHoBBI HayuHBIX UccIeqoBaHui - http://znanium.com/bookread.php?book=415587

Jlemkenu T. I'. KoHuenmm coBpeMeHHOr0 eCTECTBO3HAHMS: COLIMOTYMAaHUTApHAsI MHTEPIPETALMs CIEM(UKI COBPEMEHHON
HaykH - http://znanium.com/bookread.php?book=342109

Mannenbopot b. ®pakranbHast reometpust npupoasl. ? Mockea: HCTUTYT KOMIBIOTEpHBIX McclenoBanuid, 2002, 656 ctp -
http://sernam.ru/book_fract.php

Crermnn B.C., Ky3nenosa JI.®. Hayunas kapThHa Mupa B KyJIbType TEXHOT€HHOH LIBT3 -
http://znanium.com/bookread.php?book=347529

9. MeToandecKne yKa3aHHSA VIS 00yJaIOMIXCs 10 0CBOEHUIO JUCIUIIAHBI (MO/TyJIsT)

Bujg pa6ot 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 MaTepHrajia repea KaXXAbIM NPAKTUICCKUM 3aHATUEM, TAK U JI4
NOATOTOBKU K 9K3dMCHY. 3arcu Ha JICKIIMU CTYACHT NOJIKEH NPOBEPATH U JONOJIHATH 1O y‘{C6HI/IKy.

npakTuueckue | BaxHOi cocTaBHON YacThio y4eGHOrO MpoLecca SIBSIIOTCS PAKTHISCKHIE 3aHsITHS.

3aHATUSA IMpakTryecKye 3aHATUS JOJIKHBI OBITH MCIIOIB30BAHBI CTYIEHTOM ISl yCBOGHHSI METO/IOB U HABBIKOB B PELICHHN
KOHKPETHBIX 33/1a4 U JIs 3aKPEIUICHHsI TEOPETUYECKOTO COIepKaHMsI Kypca.
K ouepeHOMy MpakTUYECKHE 3aHATHIO HEOOXOJUMO TIOBTOPUTH COOTBETCTBYIOIIMI MAaTEPHA U PELIUTH
JOMAIlIHUE 33/1a4H.
3agaun NoAOUPAIOTCS TaK, YTO IPU TBEPAOM YCBOCHHH TEOPETHYECKOTrO MaTepraa, U3/I0KEHHOTO Ha JISKLUH, UX
petenus norpedyror 1-1,5 yaca.
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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.

3a4er ITpy noaroToBKe K 3a4eTy CTYOEHTY JHEOOXOAMMO CaMOCTOSITENIHO MPOpaboTaTh OCHOBHOE COLlepKaHUe Kypea,
TMIOJIyYeHHOE Ha JIEKLIMSX ¥ IPaKTHUYECKHX 3aHATUsX. Bp BpeMs caMocTosATe IbHON paboThl HyKHO 00paraTh
0co0oe BHUMaHKe Ha BOIIPOCHI, BRIHECEHHbIE Ha 3aueT. [Ipyr TOBTOpEeHNH M3y4YeHOro MaTeprana HykKHO
HCIIOJIb30BaTh KOHCIIEKTH X PEKOMEHIOBAHHYIO JIUTEPATYPY, a TaK e B Cllydae HEOOXOAUMOCTH
KOHCYJIbTUPOBAThCS y MPEernogaBaTessl.

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;
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- IPOJIOJKUTENILHOCTH MOATOTOBKY 00YYAIOIErocsi K OTBETY Ha 3a4éTe WM 9K3aMeHe, TPOBOJAMMOM B YCTHOU (opMme, - He
6osiee yeM Ha 20 MUHYT;
- IIPOJOJIKUTEIPHOCTH BBICTYIUICHHUS 00YyJAIOLIErocs [Py 3aIlUTe KYpCcOBOil paboTh - He Oonee 4eM Ha 15 MuHYT.

IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoanussMu PI'OC BO u yueOHpIM 1utanoM o Harpasierunio 02.03.01
"MareMaTHKa 1 KOMITBIOTEPHBIE HAYKK" 1 Tpopuitio noaroroBky "Hayka o naHHbIX .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.04 Konyenuuu cogpemenHozo ecmecmeo3HaHusl

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

Hanpasnenue nogrorosku: 02.03.01 - MareMaTyKa 1 KOMIbIOTEPHBIE HAYKU
IIpocuss noaroroBku: Hayka o jaHHBIX

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepartypa:

1.KoHIenmmu coBpeMEeHHOTO eCTeCTBO3HAHUS: YIeOHUK /IS CTYAEHTOB By30B / iox pen. B.H. JlaBpunenko, B.I1. Pataukoga. -
4-e m3p., epepad. u gorm. - Mocksa : OHUTU-IAHA, 2017. -319 c. - ISBN 978-5-238-01225-4. - TekcT : 3JIeKTpOHHBIH. -
URL: https://znanium.com/catalog/product/1028500 (nara obpammenus:: 10.02.2025). - Pexxum goctyna: mo noanucke.

2.Py3aBuH, I'. Y. KoHuenuu coBpeMeHHOT0 ectecTBO3HaHus : yueOHuK / I'. W. Py3aBuH. - 3-e u3n., crep. - Mocksa :
NH®PA-M, 2023. - 271 c. - (Boiciiee odpazosanue). - DOI 10.12737/ 2503. - ISBN 978-5-16-018670-2. - Texcr :
anekTpoHHsbIi. - URL: https://znanium.com/catalog/product/2017314 (aata obparuenus: 10.02.2025). - Pexum gocryna: no
IOAITMCKE.

3.PasymoB, B. A. KoHnenumu coBpeMEeHHOro ecTecTBo3HaHus : ydeOHoe nocodue / B. A. Pasymos. - Mocksa : UTHOPA-M,

2022. - 352 c. - (Boiciiee obpasoBanue: bakanaspuar). - ISBN 978-5-16-009585-1. - Teker : anekrponHsii. - URL:
https://znanium.com/catalog/product/1851539 (nara obpamenusi: 10.02.2025). - Pexxum gocTyna: no nojamucke.

lonosHATE ILHAS JUTEpPATYpa:

1.EchkoB, E. K. DBomonus Beenennoit u xu3nu : yuebHoe mocodue / E.K. EcbkoB. - Mocksa : UHOPA-M, 2021. - 416 c. -
(Beiciiee oopazoBanue: bakanaspuar). - DOI 10.12737/2885. - ISBN 978-5-16-009419-9. - Tekcr : anexTpoHHsIi. - URL:
https://znanium.com/catalog/product/1408257 (nata obpamenust: 10.02.2025). - Pexum gocryna: rno nomucke.

2.3andwupa, B. M. Konuenmu coBpeMeHHOro ecTecTBo3HaHusI: yueOHoe nocodue / 3andupa B. M. , Kypbanos A. P. - Mocksa
: IIpocnexT, 2016. - 240 c. - ISBN 978-5-392-23866-8. - Tekct : anektponHslii // OBC 'KoHcynbranT cryaenTa’ : [caiit]. - URL
: https://www.studentlibrary.ru/book/ISBN9785392238668.html (nata oopamienus: 10.02.2025). - Pexxum gocrtyna : o
THIO/ITIKCKE.

3.Knsrun, H. B. CoBpemenHast HayuHast KapTiHa Mupa : yueonoe nocodue / H. B. Kisirun. - Mocksa : Jloroc, 2020. - 264 c. -
ISBN 978-5-98704-553-4. - Tekcr : anekrponHbiid. - URL: https://znanium.com/catalog/product/1213737 (nara odpameHus:
10.02.2025). - Pexum goctyna: no NOJIHCKE.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.04 Konyenuuu cogpemenHozo ecmecmeo3HaHusl

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

Hanpasnenue nogrorosku: 02.03.01 - MareMaTHKa 1 KOMIbIOTEPHBIE HAYKU
IIpocpuss noaroroBku: Hayka o jaHHBIX
Kpamidukaryst BEITyCKHUKA:_OaKataBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

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.
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