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IIporpamma aucrmruivasl "Konuenuuu coBpemeHHoro ecrectso3Hanus'"; 41.03.04 "Tlomuronorus”.

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

3AE
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[Iporpammy mrictmMIuIMHBL pa3padoTai(a)(u): AoueHT, K.H. ['apunos P.®. (kadenpa nmonuronoruu, Otnenenue
colMaIbHO-NIoIMTUYEeCKUX Hayk), RusFGaripov@kpfu.ru ; nouenr, k.H. ConoseeB O.B. (Kadeapa teopetnueckoil pusmuky,
Ortaenenue pusuku), Oleg.Solovyev@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMITeTeHIH npuoopeTaeMoii KOMIETEHIINN
VK-8 CIIOCOOHOCTD CO3JaBaTh U MO/IEPKUBATH B TIOBCETHEBHOM KU3HU M B MPODECCHOHATBHON

NesTe bHOCTH Oe30IIaCHbIe YCIOBUS XU3HEESTENbHOCTH IJIs1 COXPAHEHUS ITPUPOIHON cpefibl,
oOecIieyeHHsl YCTOMYMBOrO pa3BUTHS OOIIECTBA, B TOM YKCIIE IIPH YTPO3€ ¥ BOSHUKHOBEHUH
Upe3BBIYaiHBIX CUTYAIMA M BOCHHBIX KOH(INKTOB

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

- MECTO HayYHOT'O €CTECTBO3HAHMUS B COBPEMEHHOM KyJIbTYpE; XapakTep B3aUMOJCHCTBHS €CTECTBEHHO-HAYYHOH U
T'YMaHUTApHOMU KYJIbTYP;

- OCHOBBI METOJIOJIOTUH HAYKH, KPUTEPUN HAyYHOCTH 3HAHUS, CYTh U IPU3HAKU TICEBAOHAYKH;

- CTPYKTYpY Hay4HOTrO 3HaHHs, B3aNMOJEHCTBHE €r0 SMIMPUIECKOTO ¥ TEOPETHUECKOTO YPOBHEH;

- 0COOEHHOCTH OCHOBHBIX 9TAINlOB CTAHOBJIEHHUs] €CTECTBO3HAHUSI;

- COBpPEMEHHBIE ITPE/ICTABJICHNS O IPOCTPAHCTBE U BPEMEHH;

- OCHOBHbIE OCOOEHHOCTH KBAaHTOBO-MEXaHUYECKOH M KBAHTOBO-IIOJIEBOI KapPTUHBI MUPA;

- 3HAUYEHME NTPUHLMIIOB CHMMETPHHY B €CTECTBO3HAHHH, UX CBSI3b C 3aKOHAMU COXPaHEHUST;

- OCHOBHBIE 3Talbl PA3BUTHUS U SBOJIOLIMU BceeHHOM U e€ cOCTaBIISIONINX;

- COOTHOIIIEHNH TTOPsI/IKA ¥ OecTIopsi/IKa B PUPOE, 3aKOHBI CAMOOPraHU3aIMH B )KMUBOK M HEKUBOM MPUPO/IE;
- COBpEMEHHBIE TIPEACTaBIEHHS 00 SBOJIOLMY KUBBIX OPraHM3MOB H YeJIOBeKa.

JoKeH yMeTh:

-[IOHUMATh Hay4YHO-TIOMYJIIPHYIO JIUTEPATypy MO (pU3MKe, XMMHUH, OMOJIOTHN
-OTJIMYATh HAYIHYI0 MH(OPMALHIO OT IICEBIOHAYYHOH

SAEKTPOHHBH
Crpanuna 3 u3 11. Il YHHBEPCHTET
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I[OIDKGH BJIa€Th:

-TEPMHHOJIOTUYECKUM aIlrapaToM COBPEMEHHOI'O €CTECTBO3HAHU A,
-METOJaMU HAYYHOI'O MO3HAHUA

JIOJ'DKCH AEMOHCTPUPOBATDH CITOCOOHOCTh Y TOTOBHOCTb:

-IIPUMEHATDH MMOJTYYEHHbIC 3HAHU A 10 €CTECTBEHHBIM HAYKaM B obact I/I36paHHOI>JI CIICNHUAJIbHOCTH
-[IPUMEHATL METOIbI Hay‘lHOfI paloHaJIbHOCTU B HOBCCHHGBHOﬁ JEATCIIBHOCTH

2. MecTo nucuumjauabl (MoayJas) B ctpykrype OIIOII BO

HanHas qucrmIuivHa (MoayJib) BKmodeHa B pazfen "®T/I.N.02 daxyabTaTUBHbIE AUCHUIUTMHBL OCHOBHOM MpoeccoHaIbHON
ob6pazoBaresbHOM nporpammsl 41.03.04 "Tlonuronorus (CpaBHUTENIbHAS TOJUTONOTHST; IOJMTHYECKAsT PETMOHATNCTHKA U
STHOIOJIUTHKA)" M OTHOCUTCS K (DaKyJIbTaTUBHBIM JUCLUIITUHAM.

OcBauBaercs Ha 3 Kypce B 5 ceMecTpe.

3. O0beM qUCHATLIHHBI (MOYJISI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHeM KOJNYeCcTBa YacOB, BbIJeJeHHBIX HAa
KOHTAKTHYIO pa0oTy 00y4anIuxcs ¢ npenojasareieM (110 BHAaM y4eOHBIX 3aHSITHII) H HA CAaMOCTOSITENbHYIO
padoTy obyuarommxcs

O6m1ast TPyIOEMKOCTh IUCIATUTMHBI COCTaBIIsIeT | 3aueTHHIX (bie) enuHuUI(b) Ha 36 Jaca(oB).

KonraktHast padota - 19 yaca(oB), B TOM umclie JeKuuu - 18 yaca(oB), npaktuueckue 3aHsatus - 0 yaca(oB), 1abopaTtopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHOW paboTH - 1 yaca(oB).

CamocrositenbHast padoTa - 17 gaca(oB).
Kontpons (3auér / a3x3amen) - 0 gaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJIST TUCIUILIMHEL: 3a4eT B 5 ceMecTpe.

4. Coneprxanue QUCHUIUINHBI (MOAYJs1), CTPYKTYPUPOBaHHOE M0 TeMaM (pa3jiejiaM) ¢ yKa3aHueM OTB€JIEHHOr0 Ha
HHX KOJIHYECTBA aKAJeMHYECKHX YaCOB U BHAOB YU4eOHBIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOATEJbHONH PA60ThHI 0 AV CHHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-
HX TPYJ0E€MKOCTh (B yacax) CTOSI-
N Pa3znennl iucuunumns: / Ce- lexmun,Texmu|lIpakTu-[Iipaktu-/Iagopa-/Iadopa-| TeJIb-
MoayJist MECTP| Bcero | B3J. | 4YecKue | YyecKue |TOpHbIe |TOpHbIe | Hasd
¢opme BanaTHsA,| B 3J. |[padoThL,| B3I pa-
Bcero | cgopwme | Bcero |¢popme | 00Ta
1. Tema 1. Beenenue. EcrecTBo3HaHue B cucTeMe 5 2 0 0 0 0 0 1
KYJIbTYPBI
2. |Tema 2. OCHOBBI METOIOJIOTHH HAYKU 5 2 0 0 0 0 0 2
3 Tewma 3. DTarnbl CTAHOBJIEHUS] €CTECTBO3HAHUS 5 2 0 0 0 0 0 2
4. |Tema 4. IIpocTpaHCTBO U BpeMst 5 2 0 0 0 0 0 2
5 Tema 5. Marepus. KantoBas kapTuHa Mupa 5 2 0 0 0 0 0 2
6. (Tema 6. CuMMeTpHs B €CTECTBOZHAHUHT 5 2 0 0 0 0 0 2
7. |Tema 7. Dutponus. CamoopraHuzanusi 5 2 0 0 0 0 0 2
g Tema 8. CtpykTrypa u 3Bomouus BeeneHnoit 5 > 0 0 0 0 0 2
9. [Tema 9. Pa3Butue xu3nu Ha 3emiie 5 2 0 0 0 0 0 2
MToro 18 0 0 0 0 0 17
4.2 Cogep:xkanne JUCIHUAILIHHBI (MO TyJIs1)
Tema 1. BBenenue. EcTecTBO3HAHNE B cCTEME KYJbTYPbI
S5AEKT
Crpanunua 4 u3 11. Bl YHHBE
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ITonsitue "ecrecreozHanue". Llenu ecrectBo3Hanust. [Tonstue "Hayka". EctectBo3HaHue u KyabTrypa. e kyasTypsl (U. CHoy),
MPUMEPHl UX B3aUMHOTO BJIMsiHUA. PalimoHanbHOe U MHTYUTUBHOE MbliuieHne. TeopeMsl ['€aensi 0 HEMOIHOTe, UX 3HAYEHUeE.
EcrecrBo3nanue u penurusi. EctectBo3Hanue u ¢punocodusi, mO3UTUBU3M, HEOMO3UTUBU3M. EcTecTBO3HaHUE U MaTeMaTHUKa.

Tema 2. OCHOBBI METO/0JIOTHU HAYKHU

CyOBeKT, 00BEKT, MPeIMET, NPOAYKT Hayku. PyHKIMM HAYYHOTO TO3HAHWsI. B3anMOCBs3b HayKH M TeXHUKH. Kputepun
Hay4HocTH 3HaHus. [TpuHnun Bepudukanmu. Henpocratok nponeaypsl Bepudukamuy ¢ Touku 3peHus Kapna ITonmnepa. Jloruka
HayyHoro noucka no ITonnepy. ITpunnun ganscudukanum INonnepa. Metogosorus ucciaenoBaTeabckux nporpamm .
Jlakaroca. Teopus napaaurm T. KyHa, npoliecc 3BoIIOLUM HAyKH ¢ TOUYKY 3peHus KyHa. DMIuprU4ecKuil 1 TeopeTHIecKuil
YPOBHU HAay4YHOTO 3HaHUsA, UX METOABI, (POPMBI, B3AUMHOE BJIMSIHUE (BONPOC IpaHuLibl Mexay HUMH). [IceBaoHayka: CyIHOCTb,
MIPUMEPBI, TPUUMHBI CYLIECTBOBAHUSI, IPU3HAKY.

Tema 3. DTanbl CTAHOBJIEHUSI €CTECTBO3HAHUSA

[Nepexon k TeopeTHYECKOMY YPOBHIO 3HaHus B [lpeBHel ' penmn. AkcHoMaTHYeCKU-AeyKTUBHBIE TEOPHH, TPpodJieMa BEIOOpa
nocrynaros. [IpeacraBienus o6 aromax B [IpesHer ['penuu. [lepBas MexaHucTYecKast KapTuHa MUpPa, JETEPMUHU3M KapTHHbI
MUpa aTOMUCTOB. DTHYecKas npodiemMa JIeTepMUHI3MA U pellieHre ee SnuKkypoM. [IpHumHbL, 0 KOTOPHIM METO O3HAHUS
JPEBHUX I'PEKOB HE ObUI MOJHOCTBIO Hay4YHbIM. VIHIYKTUBHBINA MeTo[ ro3Hanus1 @. bakona. Bkuan I'. Tanvnest B Hay4HbIiA
MeToj no3HaHus. 3akoH uHepuuu [anunest. [lpunimn otHocuTensHOCcTH [anmuies. I'emoneHTprueckas cucremMa Mupa
KomnepHuka 1 ee 3HauUeHHE B KOHTEKCTE CTAaHOBJIEHUs] Hay4YHOro Metoza. Bkian Keriepa B cTaHOB/IEHUE TeTMOIIEHTPUYECKOM
cucteMmsl, niepsblii 3aKoH Keruepa. Co3nanne HploToHOM NepBOii TIOJHOIIEHHOW HAYKH - KJIACCHYECKOW MEXaHMKH: TIOCTAHOBKA
3aJa4i TMHAMUKH, TPY 3aKOHA JUHAMUKY - aKCHOMaTHYeCKasi OCHOBA MEXaHUKH, 3aKOH BCEMUPHOT'O TATOTEHHUS,
TeopeTuueckoe oObsicHeHre 3akoHoB Keriepa. Hayunsiii meron HeioToHa.

Tema 4. IIlpocTpancTBO U BpeMs

JIBa rmoaxoa K MOHUMAHUIO ITPOCTPAHCTBA U BpEeMeHHU: CyOCcTaHIMaIbHbIA (JleBKkurm, [JeMOKpUT) U pesiiMOHHbIA
(Apucrorenb). AGCYpIHOCTb CYIIIECTBOBaHHSI ITYCTOTHI I10 JIOTHKe ApHcToTelis. FiHepuuasbHasi cucTemMa oTcyerTa.
[IporuBopeure Mex 1y MPUHIMIIOM OTHOCUTEIBHOCTH (TIPUHIIMIIOM PaBHONPABUsI BCEX MHEPIUAIBHBIX CHCTEM OTCYETa) U
3JIeKTpoANHAMUKOI MakcBesuia. Perienre 3Toro npoTuBopeurs, NpeajokeHHoe DUHIITERHOM, OCTYJIaThl ClIeUalbHON
teopun oTHOcutebHOCTH (CTO). Cnencteus nocryiaaroB CTO: ckopocTh CBETa B BaKyyMe Kak MpejieibHasi CKOPOCThb
JBWKEHUsI MaTepUAIbHBIX OOBEKTOB; JIOPEHIIEBO COKpallleHHe [UTMHBI; HapyIleHe OIHOBPEMEHHOCTH COOBITHIA; 3(peKT
3aMeJIeH!s] BpEMEHH B BIXKYIIEMCs 0ObEeKTe; MapajoKc OJIM3HEIOB U ero paspenieHue. OO1mas Teoprst OTHOCUTENbHOCTH
(OTO) DiiHTeiina: reoMeTpuyeckas npupoja taroreHus. ekt 3amenneHus spemenu B OTO. CoueTanne CBOICTB
PEJIAIMOHHOTO U cyOcTaHIa bHOro moaxonos B OTO.

Tema 5. MaTtepus. KBanToBasi kapTuHa Mupa

OCHOBHBIE YePThl KBAHTOBO-MEXaHMUYECKON KapTUHBI MUPA: HeIETEPMUHUPOBAHHOCTD OYAyIIEro, IMPUHIIVIT HEOPEIeICHHOCTH
IetizenOepra, MPUHITUIUAIBHAS POJIb TPOIEcca U3MEPEHNS U HEBO3MOKHOCTh OTAEIUTh MUP OT HAOIOAATE IS, IPUHITHIT
JIOTIOJTHUTEILHOCTU Bopa, KOpIycKy/IsipHO-BOJTHOBOH qyayn3M. KoHienumy 01M3KoaeicTBUS U JabHOJAeUCTBU. Mes mons
M. dapanesi. MexaHU3M B3aUMOJIEHCTBUS 3apsKSHHBIX IMAPOB: 1) ¢ TOYKH 3peHHs] KJIACCUUECKUX MPeCcTaBIeHUH 00
3JIEKTPOMArHUTHOM I10JIE; 2) C TOUKHU 3pEHUsI KBAHTOBOU TEOPUM 3JI€KTPOMArHUTHOTO T0JIsl. BupTyasibHble yacTuipl. Bakyym
Kak popmMa MaTepuu B KBAHTOBOU TEOPHH T0JIsA, €ro cBoiicTBa. CTpoeHue aToMOB: MOJiesib TOMCOHA, CyTh M 3HaUEHHE OIBITOB
Pesepdopaa, nnanerapaas Mmoaesns. CI0:XXHOCTH IJIaHETapHOU Mojea. KBaHTOBO-MexaHMueckas Mojiesib atoMa. Pu3ndyeckuit
CMBICJI 2JIEKTPOHHBIX 00J1aK0B. Pelenrie npo6iemMbl KJIacCUUeCcKOi TIIaHeTapHOI MOJIeNIN aToMa B KBAaHTOBOM Mojiesi. Monenu
CTPOEHHMSI aTOMHBIX sifiep. DBOJIONHUS TTPeICTaBICHUI 00 "s/leMeHTapHbIX ' yacTunax. @yHpaMeHTaIbHbIC B3aMMOICHCTBYS,
CWIbHOE U CJ1aboe B3aUMOJICUCTBUs. AHTHYACTHIIBL. JISNITOHBI, aIpOHBL: OIpeesieHre U nmpuMephl. KBapku (MX CBSA3b C
aZipoHaMu) U uX cBovicTBa. CtanmaptHas Mojielib. [TpodieMsr CTaHAapTHON MOJIEITH.

Tema 6. CuMMeTpHs B €CTeCTBO3HAHUH

[ToHsATHE CUMMETPUH B €CTECTBO3HAHHUH, IPUMEPBL: TEOMETPUUYECKasi CHMMETPUs1, IIPHUHIIUI OTHOCUTEJIBHOCTH DUHINTEHHA,
TOXJIECTBEHHOCTb JIEMEHTAPHBIX YaCTULl. 3HaYCHUE UCCIIeIOBaHMs CUMMETPHH B ecTecTBO3HaHUU. Teopema Hétep. 3akoHsl
COXpaHeHMsI KaK CJISJCTBHSI CBOMCTB CUMMETPHHU MPOCTpaHcTBa 1 BpeMeHu. Camoriogodue. ®pakTaibl: OCHOBHBIE CBOICTBA,
(ppakTasbHAs reOMeTpUs TPUPOIBL.

Tema 7. durponusa. Camoopranu3anus

TepMoauHamuKa, BTOpOe Hayalo TepMOAUHAMUKHU. [TOHATHE SHTPOIUM: TEPMOIMHAMUYECKOE TIOHUMaHKe, BEPOATHOCTHAS
TpakToBKa BosbliMaHa, SHTponus Kak Mepa Oecriopsiika. "TIpoTuBopeune” Mesxly BTOPbIM HAYAJIOM TEPMOANHAMUKH 1
IBOJIIOLIMEN OT/EIbHBIX KUBBIX OPraHU3MOB U OHOC(EPEHI B 1IEJIOM U €ro pa3pelleHue. SIBj1eHne caMoopraHu3aiumy,
cuHepreTHka. [IpuMepsl caMoopraHu3alvy B HeXXHMBOM Nprposie: siueriku benapa, peakuus benoycosa-Kaborunckoro.
Heob6xonumble ycnoBus camoopranu3auy. OCHOBHbIE 3aKOHBI caMoopranu3aiyu. Touku Oudypkaluy 1 perienue npooieMsl
JeTepMuHM3Ma. [Ipr3HaKM HETIPaBUJIBHOTO U IPU3HAKY MTPABUJIBHOTO MTPUMEHEHHS] CHHEPTreTUYeCKOro MOAX0/1a.

Tema 8. CTpykrypa u 3Bomonusa Beceaennon

SBoOLKSA 3Be3]: BOSHUKHOBEHUE 3BE3/1bl; 3Be3/bl [NIABHOM MOC/IEJOBATENbHOCTH (KpacHble KAPJIUKH, KEJIThle KapJIUKH,
roJTyOble TUTAHTBI); KPACHBIE TMTAHThI; KOHEUHBIE CTaMK SBOJIOLMH 3Be3]1 (Oeble KapJIMK1, HeHTPOHHBIE 3BE3/Ibl, YSPHbIE
JIbIpBI), B3pbIB CBepXxHOBOM. U3myuenue Xokunra. ekt kpacHoro cmemienus. 3akoH Xad6ia. Teopus Bosbioro B3pbiBa.
PenmkToBoe uznydyenue. PoromeTpudeckuil mapagokc: (popMyIUPOBKA M pa3pelieHre. AHTPOITHBIA IPUHLIUIT: OCHOBAHUS
BO3HHMKHOBEHHUs, clabasi ¥ CUiIbHAsA (POPMYIMPOBKU U UX TPAKTOBKH.

Tema 9. Pa3zBurue ku3Hu Ha 3emiae

SAEKTPOHHBH
Crpanuna 5 u3 11. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



IIporpamma aucrmruivasl "Konuenuuu coBpemeHHoro ecrectso3Hanus'"; 41.03.04 "Tlomuronorus”.

3epKaJ'[bHaf{ CUMMETPpUSA U aACUMMETPUS B JKABOM MpUpoOA€; HEPAUEMUIHOCTD KUBbLIX CUCTEM Ha MOJICKYJIAPHOM YPOBHE U €€
3HAa4YCHHUC. 9BOJ’[IOHI/I${ JKHUBBIX CUCTEM, OCHOBHBIC ITOHATUA, CBA3aHHBIC C BBOHIOL[PIeﬁ JKHU3HU; Ba)kKHeHIIe apOMOpCI)OSI)I B
HUCTOPHU KU3HU. OCHOBHBbIE TTIOHSTHA TeHEeTUKU. BO3ZHUKHOBEHUE U 9BOJIIOOHA YECJIOBEKA. 9KOCI/ICTCMa, 6I/IOC(1)Cpa.

5. IlepeyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHHS UIA CAMOCTOSITEJbHOM PadoThHI 00yJaIOMMXCs M0
JUCHUIINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJalomMXCsl BBITIOJIHIETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeAcTBeHHOro yuacTtust. CamocrosiTenpHas paboTa MoipasensieTcs Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSITHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesIbHas paboTa 00yYaIoMXCs BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCIMIUINHBI, TaK U MIPOpadOTKY TeM (pa3JiesioB), OCBaNBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMOCTOSTEIbHOM paboThl 00YYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 331aH1sI, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAHWI U OTPaOOTKY YMEHHI U HaBBIKOB,
TOTOBATCS K TEKYLEMY U POMEKYTOYHOMY KOHTPOJIIO MO AUCLIUTUINHE.

OpraHu3anys CaMOCTOSITETIHON padoThl 00yUAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMUYECKOH JIMTepaTypoOil M JEKTPOHHBIMU 00pPa30BATEIbHBIMK PECYpPCaMHU, BKIIOYASL:

INopsanok opraHU3alnyK U OCyIIECTBIEHNA 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IPOrPaMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPA/IEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciiero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont Peneparmm Nel4-55-996un/15 ot 27 Hos10pst 2002 1. "O6 akTUBU3ALUN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBe/ICHII "

VYcraB (eepanbHOro rocyIapcTBEHHOI0 aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazanckuii (ITIpuBomKCKMii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEkKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii ([TpuBomkckuit) denepaibHblil yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa

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

DoHJ OIIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHbIE MaTepHaJIbl, HAIIPAaBJIEHHbIE Ha IPOBEPKY OCBOECHUS
KOMIIETEHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIEHOUHBIX CPEJCTB BKJIIOUAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B (oHIe o1IeHOYHBIX CPENICTB COAEPKUTCS CIeayoIas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETCHIIMH [IAHUPYEMbIM pe3yJIbTaTaM 00yueHHsI 110 AUCLUILIMHE (MOJYJI0);

- KpUTepHH OllCHUBaHUS C(DOPMUPOBAHHOCTU KOMITCTEHITHIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH MO JUCHUILTUHE (MOIYJIO);

- OTIMCaHWE TOPsIIKA IPUMEHEHUS ¥ TIPOIIEAYPHI OIIEHIUBAHUS JITS KAKIOTO OICHOYHOTO CPE/ICTBA;
- KpUTEpHHU OLIEHWBAHUS TSI KaXJJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHNEC OLIEHOYHBIX CPEACTB, BKJIIOYaA TpeGOBaHI/IH, MMPEeABbABIIAECMBIC K HeﬁCTBHHM 06yqa10umxc51, AE€MOHCTPUPYEMBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOIYJIIO).

7. IlepedeHnb JUTEPATYPbl, HEOOX0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIUIUIMHBL (MOJIYJIs) TIPEAToJiaracT u3yuyeHne OCHOBHOM 1 JIOTIOJIHUTEIIbHON yueOHOM mTepatypsl. JInteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BApUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBaHWH 3aKTI0YeHHBIX KPY moroBopos ¢
MPaBOO0JIAATENISIMHU;

- B meyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. Jlo6aueBckoro. OOydJaromuecs mojy4yanT yIeOHyI0 JTUTepaTypy Ha
aOOHEMEHTE IO YMTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPABHJIAMHK T0JIb30BaHUsI HaydHO! OMOINOTEKON.

DJIeKTPOHHbIE U3AAHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII0OOH TOUKH MPU BBEJAEHUH 00YYAIOIIMMCSI CBOETO JIOTMHA U [apoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIH yHUBepcuTeT" . [Ipy HCoNb30BaHIN TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH ObITh YKOMILUIEKTOBAH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KakKIOTO U3 U3JaHNI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 3K3eMIUIspa JOTOHUTEIFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4aroierocsi U3 4uclia Jull, OJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCIUILINHY.

HepequL OCHOBHOH 1 HOHOHHI/ITGHLHOﬁ yqe6Hoﬁ JIMTEPATyphl, HCOGXOHHMOﬁ JJ11 OCBOCHUA JUCHUITIIMHBI (MO)IyJ'IfI), HaXOUTCA

B [Ipuioxennu 2 k paboyel mporpaMmMe JUCHMILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY N3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
npaBoobJIaAaTes sIMU JIEKTPOHHBIX M3/IaHWI U TPY N3MEHEHNH KOMIUTeKToBaHus (hoHnoB HayuHoi 6udmmorexn KOV,

SAEKTPOHHBH
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8. Ilepeyennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKANUOHHOM ceTH ""MIHTepHeT'', HE0OXO0AMMBIX JIIsI
OCBOEHHS TUCIHILINHBI (MOXyJIs)

Jlapnonos A.JI., Amsriyniep H.C., Jlapuonos W.A. Beinamomyiecst oTedeCTBEHHBIE MPEICTABUTENN €CTECTBEHHBIX U TOYHBIX
HayK: OuorpapuyecKuii 1 UHCTUTYLIMOHAIBHBIN CIIPAaBOYHUK - http://tulpar.kpfu.ru/course/view.php?id=102

Jlapnonos A.JI. Ucropus u metonosorus ¢pusnku: AHTUYHOCTS U CpeHue Beka -
http://kpfu.ru/portal/docs/F515457482/History_Method_Physics.pdf

Hurmatysutns P.P. Konnenmuu coBpeMeHHOro ecrectBo3HaHus. - http://kpfu.ru/main_page?p_cid=59512

Hurmatyun P.P. Metoauyeckue ykazaHusl )Tl CTyJEHTOB TyMaHUTapHBIX (haKy/IbTeToB Mo usydenuio kypca KCE (Meron
Joruyeckux cxem) - http://kpfu.ru/portal/docs/F1211212446/met_log_shem_rrn.pdf

crpanuta goneHta ConosseBa O.B. - http://kpfu.ru/Oleg.Solovyev

9. MeToandecKne yKa3aHHSA VIS 00yUAIOMIXCS M0 0CBOEHHIO JUCIUIIAHBI (MO/TyJIsT)

Buj pador

MeToanueckue peKoMeHaamnuu

JIEKLIANA

J71s1 oBNIageHust AMCUMITUIMHOM Ype3BbIYaiiHO BAXKHBIM SIBJISIETCS] YCBOEHHME JIEKIIMOHHOTO MaTepHara.
Heo6xoaumo nocemars Bee JIEKIAN, BO BPeMsI JIEKIIUH ClIeqyeT BeCTH KOHcHeKT. [Tocie Kaxmoi IeKImu
CTYJICHTY CJIe/lyeT BHUMATEJIbHO IPOYMTATh M Pa300paTh KOHCIIEKT (& TaKKe MPEe3eHTAINIO, TIPEACTABICHHYIO
JIEKTOPOM, B CITy4ae ee HAIMUKS), IPY 3TOM:

- TIOHSATh 1 3aTIOMHHUTH BCE HOBBIE OIPeIeICHNS;

- €CJIM JIEKTOP MpeIcal pa3o0paTh 4acTh MaTepHaia 0ojee MoAPOOHO CaMOCTOSTEBHO 110 TTMChbMEHHBIM HJTH
3JIEKTPOHHBIM MCTOYHUKAM, TO HEOOXOJUMO CBOEBPEMEHHO 3TO ClIeIIaTh;

- CTYJEHTHI MOTYT THOJIyYUTh JOTIOJHUTEIbHYI0 HH(OPMAIIMIO TT0 BOITPOCaM, BBI3bIBAIOIIMM 3aTPyJHEHHUSI, HA
KOHCYNBTAIMAX C MpernojaBaTesieM; B CIyyae BOSHIKHOBEHHS 3aTPy/IHEHHI C YCBOEHHEM MaTepuala,
HEoOX0JUMO B KaK MOXHO OoJjiee KpaTKre CPOKHM 0OpaTHThCS 32 KOHCY/IbTAIMEH K TIPEToAaBaTeio,
TIPEIBAPUTENILHO YE€TKO c(pOpMYIMPOBAB CIMCOK BOIPOCOB.

Crpanyua 7 u3 11.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

B camocrosiTenbHON paboTe Mpy U3yYeHUH pasziena | crielyeT yIeauTh 0coboe BHIMaHHe B3aMMHOMY BJIMSTHHIO
T'YMaHHUTApHOMW U €CTECTBEHHOHAy4YHOM KysbTyp. Tak, ecrecTBeHHbIE HAYKH (POPMUPYIOT OCOOBIH THIT
PalMOHAIBHOCTH, BaXKHBIN [ MUPOBO33PEHYECKOI OpHEHTAIMK COBPEMEHHOr0 yesioBeka. C Jpyroi CTOpOHbI,
YKCTO PalOHAIBHBIN My Th MOCTHKEHHS pealbHOCTH OrpaHUYeH, Ha 4To SIBHO yKa3biBaeT Teopema I'€nens;
Hen30eKHO ¥ HEOOXOAMMO NPUBJICYEHNE MHTYHLIMM M TBOPUYECKOro Havyajia B Hayke. Kpome Toro, Hayka ceromHs
- 3TO MpeX/ie BCETO COLMAIbHBIN MHCTUTYT, CYIECTBYIOIHI 110 3aKOHAM TYMaHUTapHOH KYJIbTYPHI.

B camocrosiTenbHOI paboTe Mpy U3yYeHNH paszierna 2 clieyeT yIeauTh BHUMaHue B3aMMOCBSI3U TEXHUKHU U
HayKH, KaK OIHOMY U3 IJIaBHBIX (DaKTOPOB HayYHO-TEXHUYECKOW PEBOJIIOINH, BAKHEHIIIEMY YCIIOBUIO
HayYHO-TEXHUYECKOTO M COMAIbHOTO Iporpecca. Takske cieayer ocoboe BHUIMaHUE YASIUTh KPUTEPHSIM
HAayYHOCTH 3HAHUS, BBIIBUHYTHIM MPEACTABUTENSIMHI IO3UTUBU3MA M TIOCTIIO3UTHBU3MA.

B camocrosiTenbHOI paboTe Mpy U3yYeHUH pasjiena 3 clielyeT yIeqUTh BHUMaHUe OTKPBITOMY APEBHUMU
IpeKaMy aKCHOMaTUYECKH-/Ie/lyKTHBHOMY METO/Ly ITIOCTPOESHUS TEOPHIL; IIPU TOM CJIe/lyeT OCO3HAaBaTh, YTO OTKa3
OT KCIEPUMEHTAILHOM IPOBEPKH MOJTyYaeMbIX TEOPETUUECKMX BHIBOJIOB HE IO3BOJIMII JPEBHUM I'PEKaM CcO3/aTh
TMOJIMHHO HAayYHBIN METOJ] MO3HaHU . BakHOM yacThbIio IJaHHOTO pasziena sBJISeTCs] U3yUYeHHe aTOMU3Ma 1
poGJIEMBI IeTEPMHUHI3Ma, HEN30€KHO BO3HHUKAIONIEH B MEXaHUCTUUECKOH KapTrHe Mupa. Ocoboe BHUMaHue
ClleyeT yIeJUTh PEIIeHHIO 3Toi pobieMbl dnukypoM. CrieayeT yaeauTh BHUMaHUe CO3JaHHI0 HAyYHOTO MeTo/ia
M03HaHUs1 B9KOHOM U posiu B HEM SKCHEPUMEHTa - U OKOHUYATEIbHOMY O(DOPMIIEHHIO METO/Ia CO3/1aTENsIMU
teoperndeckoii puznku ['amuneem u Helotonom. Ocoboe BHUMaHKE CIIeAyeT YAEIUTh COAEePKaHMIO PHHIMIIA
OTHOCHUTEJILHOCTH ["ajmuies1, ChIrpaBIero KOJIOCCaNbHYIO POJib B JaJIbHEHIEM Pa3sBUTUH (PU3HKH.

B camocrosiTenbHOI paboTe Mpy U3yYeHNH paszena 4 ciielyeT pacCMOTPEeTh IPOTUBOPEYNE MEK/LY TTPUHIIUIIOM
OTHOCHUTEJILHOCTH ["asmiiest 1 KJlaccuuecKoi 3JIeKTPOIMHAMUKOM, pellieHre 3TOro IpOTHBOPEYHs,
TIPE/ITIOKEHHOT0 DUHINTEHHOM B CIIELIMAIBHON TEOPUH OTHOCUTENIBHOCTH, CIIE/ICTBHIS OTKA30B OT NPHUBBIYHBIX
TIPE/ICTaBJIEHUI O TIPOCTPAHCTBE ¥ BPEMEHH B CIIELMAIbHOI Teopry oTHocHuTeIbHOCTH. Oco0oe BHUMaHue
CJIEyeT TaKXe yAeIUTh OOBSICHEHHUIO TPUPOIbI CHJI TPABUTALIUM B OOIIEH TEOPUN OTHOCUTEILHOCTH.

B camocrosiTenbHON paboTe Mpy U3yYEHUH pasjiena S5 CliellyeT yIeJUTh 0co00e BHUMaHNe IPUHIMIHAIBHON POJn
Tpoliecca U3MepeHHsl B KBAHTOBOW MEXaHUKE U CBA3aHHOMY C Hel IpUHLIMITY HeolpesienieHHocTH [ eii3enbepra, a
TaK)Xe PEIIeHHUIO MPOOIeMbl IETEPMIUHI3MA B KBAHTOBOM Mupe. Takxke cieyeT yaeauTh BHUMaHue
TIPE/ICTABJICHUIO O B3aUMO/IEHCTBUH B KBAHTOBOH TeopHH 110Jis1 1 CTaHIapTHOW MOJEJIH, ONMCHIBAIONIEN NCTUHHO
3JIeMEHTapHbIE YACTHIIBI BEIIECTBA 1 YaCTHUIIBI-IEPEHOCUMKY B3aUMOJIEHCTBUSI.

B camocrosiTenbHOI paboTe Mpy U3yYeHHH pasziena 6 cietyeT nmpopadoTarh BOIIPOC UCIIOJIb30BAHUS CUMMETPUN
B €CTECTBO3HaHMU. B unciio Hanbosee BaXXHbIX IPIMEPOB CUMMETPHH B €CTECTBO3HAHUH BXOAST, HAPsILYy C
reoOMeTPUIECKON CUMMETpUEH, KOBAPMAaHTHOCTh ypaBHEHHH (PU3MKH (Kak IpUMep - TPUHLIUI OTHOCUTEILHOCTH
I'anmunes, cpirpaBIIMii OTPOMHYIO POJIb B CTAHOBJIEHUH MEXaHUKH U TEOPUU OTHOCUTEBHOCTH DUHINTENHA) U
TOX/IECTBEHHOCTb YaCTHII.

B camocrosiTenbHOI paboTe Mpy U3yYeHUH pasjiena 7 clielyeT yIeauTh BHUMaH!e BCECTOPOHHEMY PacCMOTPEHHIO
TIOHSITHSI SHTPONHS ¥ Pa3JIMUHBIM €ro TpakToBKaM. Tak:ke oco60e BHUMaHNE HYKHO Y/IEJIUTh N3YUYEHHIO SIBJICHUS
CaMOOpraHu3aliH, BOSMOKHOTO B OTKPBITHIX CHCcTeMax. PaccMOoTpeHre KOHKPETHBIX ITPUMEPOB UX 00J1acTh
(buzukm 1 xumun (staeiiku benapa, peakims benoycosa-Ka6oTHHCKOro) MOMOKET pa3o0Oparhbes C CYThIO STOTO
SIBJICHUS1, BKHEHINETo 17151 TOHUMaHKsl (peHOMEeHa SBOJIIOLMY BOOOIIIE U JKM3HM Ha 3eMJle B YaCTHOCTH.

B camocrosiTenbHON paboTe Mpy U3yYeHUH pasziena § cielyeT pa3oOparhbes C OTIIMUUSAMU CTALMOHAPHBIX U
HeCTalOHAPHBIX Mojieneil BeeeHHO, apryMeHTamMu B 10J1b3y HECTAIlMOHAPHOM MOJIEIH, N3YUUTh MapaMeTphl,
OT KOTOPBIX B MOJIEJISIX HECTAIIMOHAPHOI BeesleHHO 3aBUCHT laibHElIIee ee pa3BUTHE.

B camocrosiTenbHON paboTe Mpy U3yYeHUH pasziena 9 criellyeT coCpeloTOYNUTHCS Ha MpodieMax BOSHUKHOBEHHS
JKU3HU ¥ 0COOBIX MEXaHM3Max roMeocTasa M BOCIIPOM3BO/ICTBA.

3a4€T

3aJI0roM YCIeIHOM ciaun 3a4eTa SIBJISIOTCS CUCTeMaTHYecKue, T0OPOCOBECTHbIC 3aHSTHS CTYIEHTA B TEUCHHE
cemectpa. OJTHAKO 3TO HE OTMEHSIET HEOOXOIMMOCTH CIIELIUAIbHOM PabOTHI Mepe]] ceccreil U B IepUo/l Claun
3a4yetoB. Criennuyeckoii 3a1aueit paboThl CTyI€HTa B IEPHO/] 3aYeTHOW CECCHU SIBJISIIOTCS MOBTOPEHUE,
000011IeHre U CUCTeMATH3aLIUs BCEro MaTepualia, KOTOPBIN n3ydeH B TeueHune cemectpa. HaunHath moBTopeHue
PEKOMEH/IyeTCsl 32 MECSII-TIOJITOPA JI0 Havasla CeCCHU.

B ocHOBY MOBTOpeHHs! JOJKHA OBITh MOJIOKEHA TOJILKO Nporpamma. He crieyetr HoBTOpsITh HU 10 OuieTam, HU
10 KOHTPOJILHBIM Boripocam. [ToBTopeH#e 1o GuieTam HapylaeT CUCTeMY 3HaHUM U BeJeT K MEXaHHUECKOMY
3ayunBaHuio. [IoBTOpEHHUE MO pa3IMYHOro poja KOHTPOJILHBIM BOIIPOCAM MPUBOUT K MPOIYCKaM U rpodesamM B
3HAHUAX U K HeJopabOTKe MHOT/IAa BEChbMa BaKHBIX pa3fiesioB mporpammel. [ToBTopeHue - nporecce
VHIVBU/IyaJIbHBIN; KK/bIHA CTYICHT MOBTOPSIET TO, YTO JUISl HETO TPYIHO, HesICHO, 3a0biTo. [TosToMy, npexae yem
MIPUCTYIHUTD K MIOBTOPEHUIO, PEKOMEH/IyETCsI CHaYalIa BHUMATENILHO TIOCMOTPETh MTPOrpaMMy, YCTAHOBHUTD
HauboJiee TPyIHbIe, HAMMEHee YCBOSHHBIE Pa3/iesibl M BBIUCATh UX Ha OTIEIbHOM JIUCTE.

B niporiecce MOBTOpeHMsI aHATM3UPYIOTCS] U CUCTEMATU3UPYIOTCS BCE 3HAHUS, HAKOIUICHHBIE MTPU U3y4YeHUN
MPOrpaMMHOTO MaTepuasia: JaHHble YUeOHHMKA, 3aITUCH JICKIIU, KOHCIIEKThI IPOYNTAHHBIX KHUT, 3aMETKH,
Clie/IaHHbIE BO BPeMsl KOHCYJIbTALIMIA M CEMUHAPOB, U JIP.

Crpanyna 8 u3 11.
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10. Ilepeyens nH(MOPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
o JUCHHILUINHEE (MOAYJII0), BKJIIOYAsl IepedeHb NPOrpaMMHOro odecnedeHnst 1 HH¢ OpMaMOHHBIX CIIPaBOYHBIX
cucrTeM (IpH HEO0OXO0UMOCTH)

[NepeueHs MH(MOPMAITMOHHBIX TEXHOJIOTUH, MCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOIEcca MO JUCIUIUIIHE
(Momym0), BKJTIOYast IlepedeHb MporpaMMHOro odecrieueHns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabodeil mporpamme TUCHHUIUIAHBI (MOAYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKOM 0a3bl, HEOOXO0 MO /IJIsl 0CYIIeCTBJIEHUSI 00Pa30BaTEJILHOTO
npoiecca no JUCIUIIn"e (MoJayJai0)

MaTCpI/IEU'[I)HO-TGXHI/I‘ICCKOC obecrieueHre 06pa30BaT€J’[bHOFO mnpomnecca 1no AMCuuIinHe (MO,HyJ'[IO) BKJIIOUaET B ceOs cilenymomue
KOMIIOHCHTHI:

INomelneHyst AJst CAMOCTOATENBHOM PaOOThI 00YUaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMAIM3HPOBAHHOM MeOebIo (CTOJIBI U
CTYJbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BOZMOKHOCTBIO MOAKIIOUeHus1 K ceTu "MHTepHeT" u obecriedyeHreM JocTyra
B JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBarebHylo cpeny KOV.

Y4eOHbIe ayTUTOPHH JIJIs1 KOHTAKTHOW pabOTHI C TIpenogaBaTesieM, YKOMIUIEKTOBAHHbIE CIICIMATM3UPOBAHHON MeOeIThio (CTOJTBI
U CTYJIbSI).

Kommnblotep u puHTEp 1T pacnevyaTky pa3JaTOYHbIX MAaTEpPUAIOB.

MynabTuMeauiiHas Ay AUTOPUSL.

12. CpeIICTBa ajantanvm npenoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTHM oﬁyqalonmxc;[ HHBAJUIA0B U JIUII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I HCO6XOJII/IMOCTI/I B O6pa3OBaTeHLHOM nponecce MpUuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06J'IGFLIEHOH_II/IC
BOCIIpUATUE HHCbOpMaHPII/I O6y‘-laIOI_HI/IMI/IC${ HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMU BO3MOKHOCTAMU 3JO0POBbA:

- CO3/J]aHKE TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 1JTs1 Pa3IMYHBIX MOJIb30BATENCH;

- CO3/]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3IMYHBIX BUIAaX O€3 MOTEpH JAAHHBIX WM CTPYKTYPHI, IIPEIyCMOTPETh
BO3MOXKHOCTh MacCIITaOMpPOBaHHUsI TEKCTa M M300pakeHNH Oe3 IOTepy KayecTBa, MpelyCMOTPETh IOCTYITHOCTD YIIpaBJIeHHsI
KOHTEHTOM C KJIaBUATypBHl;

- CO3/IaHMEe BO3MOKHOCTEH [JIs1 00yYaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(MOPMALIMIO M3 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yaad MH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSAMH 3PEHUS - ayJUAIbHO;

- IPUMEHEHUEC MPOrpaMMHBIX CPEICTB, 06CCHC‘{I/IBa}OI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMCHHI;'I, CpOpMI/IpyeMI)IX
)II/ICHPIHJIPIHOﬁ, 3a CUeT AJIbTCPHATHUBHBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/1171 1 CUMYJIALIMOHHBIX TCXHOHOFHﬁ;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06paSOBaTCHLHHX TEXHOJIOTHI JUIA Tiepeiavn HH(bOpMaLIHPI, OpraHu3alv pa3janvHbIX (bOpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10mer0051 C IpenogaBarejeM, B TOM 4UCIIE BC6I/IHapOB, KOTOPBIC MOTYT OBITH
HCIOJIb30BaHbl JId IPOBEACHU A BUPTYAJIbHbIX JICI(LIPIIZ C BOBMOJXHOCTBIO B3aPIMO,I[6ﬁCTBHH BCEX YYACTHUKOB JUCTAHIMOHHOI'O
O6y‘ICHI/I${, MMpOBEACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIalaMU U 3allIUTHI BBITIOJTHECHHBIX pa60T, poBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHe JTUCTAHIIMOHHBIX 00pa30BaTesbHBIX TEXHOJIOTHH Il OpraHu3auy opM TEKYIIEro ¥ MpoMeKyTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIaYN 06y‘laIOH.[I/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHBbIMU BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMC)KyTO‘IHOﬁ aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYN:

- IPOAJOJIKUTEIIbHOCTU CAaYN 3a4€Ta WM FK3aMeHa, IMPpOBOAMMOIO B MMMCbMEHHOU (bopMe, - He Oonee yem Ha 90 MUHYT;

- MPOIOJIKUTETBHOCTY TIOATOTOBKY 00yUAIOIIerocst K OTBETY Ha 3a4éTe WK 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOAOJIKUTEILHOCTU BHICTYIUICHUs 00YYAIOIIEerocs MPH 3alUTe KypPCOBOM PadbOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocrariieHa B cootBeTcTBrM ¢ TpedoBaHusiMu PI'OC BO u yyeOHbIM 1U1aHOM 110 HarpaBienuio 41.03.04
"Tlonuronorusa” u npodprmo nmoarotoBku ""CpaBHUTEIbHAS MOJTUTOJIOTHS; TOJUTUIECKAsT PETMOHAIMCTHKA W STHOMOJIMTHKA .

SAEKTPOHHBH
Crpanuna 9 u3 11. Il YHHBEPCHTET
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
@T/I.N.02 Konyenuyuu cogpemenrozo ecmecmeo3HaHusl

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

Hanpasnenue noarorosku: 41.03.04 - Toautonorus

ITpodunb noxroroBku: CpaBHUTEIbHAS MOIUTONIOIUSA; NOJUTUIECKAS PETMOHAINCTUKA U STHOMIOJIUTHKA
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo o0pa3oBaTesibHOM nporpamme: 2022

OcHoBHas JuTepaTypa:
1. PazymoB Bragnmump Anexkcannposnd KoHiennuy coBpeMEHHOTO ecTecTBO3HaHU: YueOHoe nocodre / Pasymos B.A. -
M.:HUL] TH®PA-M, 2015. - 352 c.: http://znanium.com/bookread2.php?book=448654
2. KoHuenuuu coBpeMeHHOro ectecTtBo3Hanust: Yueonuk / I'.U. Py3aBuH. - 3-e u3pa., crepeotun. - M.: HUILl UH®PA-M, 2014.
- 271 c. Pexxum poctyna: http://www.znanium.com/catalog.php?bookinfo=454162

3. Konuenuun coBpemeHHoro ecrectBo3Hanus / TymuHos B.®., Tymunos K.B., - 3-e uzn. - M.:Jlamkos u K, 2018. - 484 c.
Pexum nocryna: http://znanium.com/bookread2.php?book=414982

lonosHATE ILHAS JUTEpPATYpa:

1. DBomonua Beenennon u xu3an: YdebHoe nocodue / E.K. Ecbkos. - M.: HUL] THDPA-M, 2015. - 416 c.: 60x90 1/16. -
(Beiciree oopazoBanue: bakanaspuart). Pexum nocryna: http://znanium.com/bookread.php?book=439750

2. PataukoB Banentun [lerpoBuy KoHienmumy coBpeMeHHOT0O eCTeCTBO3HAHUS: Y UeOHUK [Isl CTyJeHTOB By30B / [lon pep.
JlaBpunenko B.H., - 4-e uzn., nepepad. u gomn. - M.:IOHUTU-JJAHA, 2015. - 319 c.
http://znanium.com/bookread2.php?book=872791

3. 'panaros, I'. I'. KoHnenmuym coBpeMeHHOTO eCTeCTBO3HAHUS (CUCTEMa OCHOBHBIX MTOHSTHI )[ DIEKTPOHHBIN pecypc] :
yuebHo-Metoany. nocodue / I'. I'. T'panatos. - 3-e u3j., crep. - M. : ®JIMHTA, 2013. - 576 c.
http://znanium.com/bookread2.php?book=458082
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
@T/I.N.02 Konyenuyuu cogpemenrozo ecmecmeo3HaHusl

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

Hanpasnenue noaroroBku: 41.03.04 - Toauronorus

ITpodunb noxroroBku: CpaBHUTEIbHAS MOIUTONIOIUSA; OJUTAIECKAS PETMOHAIMCTUKA U STHOMIOJINUTHUKA
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2022

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.

3AE
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