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Pabouas nporpamma TucuuIUTHHBI "MeToap! MaTeMaTHYecKoil GU3NKN" TI0 HalPaBJIEHHUIO MOATOTOBKH
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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Hensmu 1 3a1a4aMu OCBOCHHS TUCUUIUIMHBI «MeTo bl MaTeMaTH4eCcKOil (GU3NKN SBJISIETCS 3HAKOMCTBO C OCHOBHBIMHU THIIAMHU
YpaBHEHHH MaTeMaTHYeCKO (QU3UKH, CIOCOOaMH TOJTyYESHUSI 9THX YPaBHEHUH, METOAAMH MX PELICHHS.

Pe3yHLTaTLI O6yLICHI/IH 10 TUCOUIIIMHE HAIIPABJICHBI HA JOCTHKCHUEC NHAUKATOPOB:

OIIK-1.1. O6nagaeTr 6a30BbIMU 3HAHUSMHU, IIOJIydEHHBIMU B 001aCTH (QU3UKH U PaJUO(PU3UKY.

OIIK-1.2. JleMOHCTpUpYET YMEHHE pellaTh 3aaull, GopMyIupyeMble B paMKax GU3UKHU U PaTUOPU3UKY.

OIIK-1.3. IMeeT HaBBIKK MCIIOJIB30BAHUS OCHOBHBIX MOHATHH, TEOPEM, 3aKOHOB (PU3UKU M PaquOPHU3UKH JJIs pEIICHHS 33134
po¢eCcCHOHAILHON IeSTEIbHOCTH, B TOM YHCIIE B cpepe Mearornieckoi AeaTeIbHOCTH.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Hwuxi (pazper) OITOIT: b1.0.18

2.1 TpeGoBaHus K NpeJBapUTeIbHOI NOATOTOBKE 00y4alOLIerocs:

MaremaTuueckuii aHaau3

JuddepeHuunanpHpie ypaBHCHHS

Teopust GYHKIMH KOMIUIEKCHOTO TIEPEMEHHOTO

Jluneiinas anreGpa

Teopernueckas MexaHuKa

2.2 JIncuUMNIMHBI U MPAKTHKH, 1JI51 KOTOPHIX 0CBOEHHUE TAHHOW JUCHHUILIMHBI (MOAYJIs1) HE00OXO0ANMO KaK MpeallecTByIolee:

TepmoanHammka

Cratuctuueckas pusnka

KsanToBas Teopus

3. KOMIIETEHIIAY OBYYAIOIIETOCsl, ©OPMUPYEMBIE B PE3YJILbTATE OCBOEHMSI JUCIATLTAHBI
(MOJY.JIsT)

OIIK-1: CnocobeH npuMeHsITh 0a30Bble 3HAHUSA B 00J1acTH PU3HKH M pagno(PU3UKU U UCNOJIH30BATh HX B
npodeccHoHAILHOI 1eTeJILHOCTH, B TOM 4YHucJjIe B cepe negaroruyeckoii 1esireJJbHOCTH;

3HaTb:

ﬂﬂﬂ JOCTHIKCHUA OIIK-1.1: TEOPETUYCCKUC OCHOBBI, OCHOBHBIC ITOHATHUA, METOAbI U MOJACIIN MaTeMaTUYECKOU (1)I/ISI/IKI/I

YMmeTnb:

Juis noctmxenus OIMK-1.2: ucrionp30BaTh MaTeMaTHYeCKUi arnmapaT JUisi OCBOCHHUS TEOPETHYECKUX OCHOB U TIPAKTHYECKOTO
MCIIOJIb30BaHUs QU3NUECKUX METOJJOB; HAXOUTh PELICHHS: OOIIHE Il OCHOBHBIX THITOB AU((GepeHIHANTPHBIX YpaBHEHHH C
YaCTHBIMH MIPOM3BOJHBIMH BTOPOTO MOpsizKa, 3aaa4 Komm aj1st ypaBHEHUH napaboIndeckoro U TunepooInyeckoro THIIOB,
CMEIIaHHBIX 33/1a4 JJIsl ypaBHEHMH MapaboIMIecKoro U TUIIEPOOINIECKOTO THIIOB B OTPaHMYCHHBIX 00JIACTSX, BHEIIHUX H
BHYTPEHHHUX KPaeBBIX 3a/1a4 ISl YPaBHEHUH JIITMITUYECKOTO TUIIA; YMETh I0Ka3bIBaTh U3y4aeMble TEOPEMBI

Baaners:

Jns noctmxennst OITK-1.3: HaBBIKaMH HCIIOIB30BAHHS MATEMAaTHIECKOTO allapara JIs peleHus (Gu3mIecKux 3a1ad U ObITh
CIOCOOHBIM IEPEBECTU KOHKPETHYIO MPUKIIAJHYIO 33/1a4y Ha sA3bIK Au(depeHINanbHbIX YPaBHEHHH ¢ YaCTHBIMH POU3BOJHBIMU
WJIA MHTETPAIBHBIX YPABHEHUH U ONPEACTNUTD ITYTH €€ PEIICHHUS

B pe3yabTaTe 0cBOCHMS AMCUMILIMHBI 00yYaKOUIMiicA T0/IKeH

3.1|3naTth:

3.1.1|reopeTUdecKkue OCHOBBI, OCHOBHBIE IOHATHUS, METObI U MOJICITH MATEMaTHUECKOH (PH3UKH

3.2|Ymers:

3.2.1|moHMMaTh, U3JIaraTh U KPUTUYECKU aHAIM3UPOBATh 0a30BYI0 HHPOPMALIUIO 10 MATEMATHYECKON (PU3HKE,
TMIOJIb30BATHCS TEOPETUUSCKUMH OCHOBAaMH, OCHOBHBIMHU TIOHATHSIMH, METOJAMHU U MOJIEISIMUA MaTeMaTHIECKO
bm3uKn

3.3|Baanern:
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cTp. 4

331

(hU3HUYECKUX METO/IOB

METOJAaMU MaTEMAaTUYCCKOI0O anrapara Juist OCBOCHUA TCOPECTUUCCKUX OCHOB U MMPAKTUYCCKOI'0 NCIIOJIb30BaHNA

4. OFBEM JUCLUIIIMHBI (MOY.JIST)

O6wwasa TpyaoemMkocTb

43ET

YacoB 1o yueOHOMY TUIaHYy :
B TOM YHCJIC :

ayJIUTOPHBIC 3aHSTHUS :
camocTosTenbHas padora : 43,7
4acoB Ha KOHTPOJIb
KOHTaKTHas pabora: 73,3

144
70 9K3aMEHEI 5

27

Buns! koHTpoONI B cemecTpax:

HKP: 3,3
5. CTPYKTYPA U COAEP KAHUE JUCHUIIIMHBI (MOIY JIsT)
Kon HaunmenoBaHue pa3/iesioB U TeM /BUJ 3aHATU/ Cemectp | YacoB Jlutepatypa
3aHATHS /[ Kvpe
Pasnea 1. [IpuBenenne kK KAHOHMYECKOMY BHY

1.1 Knaccugukarus ypaBHEHHH ¢ YaCTHBIMU TIPOU3BOJAHBIMU 2-TO MOPSIKA. 5 3 JI.1J12.1 J12.2 J12.3
IIpuBeneHue k KAHOHUYECKOMY BUJY YpaBHEHHUH rUepOoInuecKoro, 013233 54 55
MapaboJIMIeCKOro U AJUTHNTHYECKOTo Bua /JIek/

1.2 Knaccugukarus ypaBHEHHH ¢ YaCTHBIMU TIPOU3BOJAHBIMU 2-TO MOPSIKA. 5 2 JI.1J12.1 J12.2 J12.3
IIpuBeneHue k KAHOHUYECKOMY BUY YpaBHEHHH rUnepOoInuecKoro, 3013233 54 55
napaboJIMIecKOro U JutunTuaeckoro suaa /Tlp/

1.3 Knaccugukarust ypaBHEHHH ¢ YaCTHBIMH IPOM3BOAHBIMHU 2-TO MOPSIKA. 5 4 JI.1J12.1 J12.2 J12.3
IIpuBeneHue k KAHOHUYECKOMY BUY YpPaBHEHHUH rUNepOoInuecKoro, 3013233 54 55
napaboJIMIecKOro U 3JuTUnTH4Yeckoro Buaa /Cp/

Pa3nen 2. O0uiee pemieHue ypaBHeHUs
21 Oo61iee penrenue ypaHeHuit /JIex/ 5 4 JI.1J12.1 J12.2 J12.3
013233 54 55
2.2 Oomee pemenue ypaBHeHui /IIp/ 5 2 JI1.1J12.1 J12.2 J12.3
213233 54 55
2.3 Ooee pemteHue ypasuenuii /Cp/ 5 4 JI1.1J12.1 J12.2 J12.3
013233 54 55
Pa3nea 3. Pemenne 3agaun Komm 1u1s1 BoiHoBoro ypapuenusi. @opmyJia
JManam6epa u Ilyaccona

3.1  [Pemenue 3agaun Komm 11 ypaBHEHUI TUIEpOOINYECKOTO THIIA METOIOM 5 6 JI1.1J12.1 J12.2 J12.3
xapakTtepuctuk. @opmyina Jlanambepa u [yaccona /Jlex/ 2152333435

3.2 Pemenne 3agaun Kommu juis ypaBHEHUI TUNEepOONINYECKOTO THIIA METOIOM 5 2 JI1.1J12.1 J12.2 J12.3
xapakTtepuctuk. @opmyna Jlanambepa u [Tyaccona /TIp/ 2152333435

3.3 Pemenne 3amaun Ko mist ypaBHeHU# runepOOIMIecKOro THIIA METOIOM 5 4 JI1.1J12.1 J12.2 J12.3
xapakrepuctuk. @opmyna lanambepa u Ilyaccona /Cp/ 013233 54 55
Paznen 4. Pemenne ypaBnenuii runep0osimyeckoro Tuna meroaom ®ypne

4.1  |Pemenue ypaBHEeHUi runepOonndeckoro tumna MeronoM Dypoe /Jlex/ 5 7 JI1.1J12.1 J12.2 J12.3

01520335455

4.2 Pemenne ypaBHeHH# runepoonuueckoro Tuma MmerogoM dypee /Ip/ 5 4 JIT.1JI12.1 J12.2 J12.3

013223334055
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crp. 5

4.3 Pemenue ypaBHenuii runepbonugeckoro tuna merogoM Oypre /Cp/ 5 4

JI1.1J12.1 J12.2 J12.3
010233 54 55

Pa3znen S. Pemenue ypapHeHuii napa¢onueckoro tuna Meroaom dypne

5.1 Pemenue ypaBHeHuii napabonuyeckoro tuna merogom Oypoe /Jlex/ 5 15 JIT.1J12.1 J12.2 J12.3
D132 33 54 55

5.2 Pemenne ypasHenuit napadonuueckoro tuna Mmerogom Oypse /I1p/ 5 2 JI1.1J12.1 J12.2 J12.3
D132 33 54 55

5.3 Pemienue ypaBHenuit mapabonmueckoro tuna Metogom dypue /Cp/ 5 5 JI.1J12.1 J12.2 J12.3

010203935455

Pazgen 6. Meton pa3aeneHus NepeMeHHbIX B YPABHEHHAX
3/UIMNITHYECKOT0 THIA

6.1 |Meron pa3neneHus nepeMeHHbIX Al ypaBHeHu# Jlaruiaca u ITyaccona /JIex/ 5 5 JI1.1J12.1 J12.2 J12.3
D1 5232334055

6.2 Merton pa3neneHus epeMeHHBIX Ui ypaBHeHuit Jlamnaca u [Tyaccona /TIp/ 5 2 JI.1J12.1 J12.2 J12.3
312233 5435

6.3 Mertox pa3neneHus epeMEeHHBIX Ui ypaBHeHuit Jlamnaca u ITyaccona /Cp/ 5 6 JI.1J12.1 J12.2 J12.3

01092 33 54 05

Pa3nen 7. ®yukuus I'puna onepatopa Jlannaca

7.1 Oynkius ['puna onepatopa Jlariaca /Jlex/ 5 6 JI.1J12.1 J12.2 J12.3
312233 54035

7.2 Oyukius ['puna onepartopa Jlamnaca /TIp/ 5 2 JIL.1J12.1 J12.2 J12.3
315203235455

7.3 Oyuxuus I'puna onepatopa Jlamaca /Cp/ 5 6 JI1.1J12.1 J12.2 J12.3

0103233 54055

Paznen 8. MeToa noTreHIMajioB

8.1 Meron norennuanos /JIek/ 5 6 JI1.1J12.1 J12.2 J12.3
21032232435

8.2  |Meron norenuuanos /Ip/ 5 2 JI1.1J12.1 J12.2 J12.3
210329232435

8.3 Metox norenuuanos /Cp/ 5 10,7 |JI1.1J12.1 J12.2 J12.3

013233 54 55

Pa3nen 9. Unas konTakTHasi padoTa

9.1 MuauBuayanbHble KOHCYIBTAIMH, TEKYIUi KOHTpob /VIKP/ 5 3,3

JI1.1J12.1 J12.2 J12.3
010323354055

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. [TepeyeHb BUI0B OLICHOYHBIX CPeICTB

Kontponsabie paboTh
Bomnpocs! k sk3ameny

6.2. TunoBbie KOHTPOJIbHBIE 32JaHUS M MHbIE MAaTePHAJIbI /ISl TEKYLIeH aTTecTaluu

© ®I'bOY BO «Henl 'V»




MHNHOBPHAYKH POCCUN
\)} DenepanbHOE rocyJapcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUYpEKICHHUE BBICIIETO 00pa3oBaHUsL

«YensOunckuit rocynapcrBeHnsliil yausepeuret» (PI'bOY BO «Henl'Vy)

Pabouas mporpamma JUCHHIUTHHBL "MeTo1bI MaTeMaTHYECKOH (GU3MKHU" 10 HANPABICHHIO OATOTOBKU
(cnermmaneHocTtn) 03.03.03 "Pammodusnka" HanpasineHHOCTH (1podmio) TerekoMMyHUKaMOHHEIE CHCTEMBI 1 cTp. 6
napopmarmonnsie TexHonorun PI'OY BO «Uenl'V»

3a1auu K IPaKTUYECKUM 3aHIATHSAM U IPUMEPBl BApUAHTOB KOHTPOJIBHBIX paboT npeacTaBieHsl B DoH/IE OLIEHOYHBIX CPEACTB
MPOMEKYTOYHOM aTTeCTAIMH 110 TUCIUIUINHE "MeTO bl MaTeMaTH4YeCKO QU3UKHU".

6.3. TunoBbie KOHTPOJIbHBbIC BONIPOCHI M 3aIaHUA 1JIAA l'lpOMe)l(yTO‘lHOﬁ aTrecTaluu

Bompocsr k sx3ameny

1. [IpuBeneHne K KAHOHUYECKOMY BH]y B TOUKE U KJIaCCH()MKAIMs JTMHEHHBIX YpaBHEHUH BTOporo nopsaaka. [Ipusenenue k
KaHOHHUYECKOMY BHUJy YPaBHEHHs BTOPOTO HOPSIJIKA 110 IBYM HE3aBUCUMBIM I1€PEMEHHBIM.

2. YpaBHeHue KonebaHuii cTpyHbl. Perienue ypaBHeHUs KojeOaHUi CTPYHBI METOJIOM XapaKkTepucTHK. Pemenue Jlanambepa u ero
¢usuyeckuii cmpicn. @opmyna Hanambepa.

3. O6o00mIeHHOe penieHue 3aaa4u Kolu st BOJTHOBOTO ypaBHEHHUSI.

4. Mertopn ycpennenus. @opmyna ITyaccona, ee uccnenoBaHue.

5. Meron criycka. ®usnueckuii cmbica Gopmyst [lyaccona.

6. EnuncTBeHHOCTD perieHus 3a1aun Ko a5 BOJHOBOTO YpaBHEHHSI.

7. KoppektHocts nmoctanoBku 3agaun Komm. [Ipumep Anmamapa.

8. CMemaHHas 3a/1a4a JUisl ypaBHEHUs KojaeOaHUM cTpyHbl. MeTox pa3zeneHus NepeMeHHbIX, ero 00ocHoBaHue. O00O0IEHHbIE
peLIeHus KpaeBou 3a1au.

9. Meton @ypbe Ui HEOJHOPOJHOTO YpaBHEHHs KosebaHuil cTpyHsl. O0mIas nepBas kpaeBas 3a7a4a. EAMHCTBEHHOCTD peleHns
CMEIIaHHOW 3aJ1a4yM /Ul BOJHOBOTO ypaBHEHHsI, HENIPEPBIBHAS 3aBUCUMOCTH OT HAa4aJIbHBIX YCIIOBHH.

10. BbIBOJ ypaBHEHUS TEMIONPOBOJHOCTH. JJOTIOIHUTENBHBIE YCIOBUS.

11. Ipuamun makcumyma. Teopema 0 eIMHCTBEHHOCTH PEIIeHHs CMEIIaHHOM 3ana4yu. EquacTBeHHOCTD pemenus 3aaaqn Komm.
12. Penienue cMemaHHOM 3a1a4uu Uil ypaBHEHHsI TEIIONPOBOIHOCTH MeToioM Pypbe. O00CHOBaHKE METOIA.

13. 3amaua Ko as ypaBHeHus TerionpoBoanoctu. Muterpan [TyaccoHa, ero cBoiicTBa, u3ndeckuii cMbici. PacrpocTpanenue
TeIJa Ha IJIOCKOCTU U B IPOCTPAHCTBE.

14. YpaBuenue Jlannaca. Fapmonnyueckue Gpynkiuu. 3anaun upuxie, Heiimana.

15. TlpuHIMn MakcuMyMa JJisi rapMOHUYecKuX (QyHKuui. EAMHCTBEHHOCTH pelenus 3a1aun JJupuxie u HerpepbiBHAs
3aBUCHMOCTD €0 OT T'PAaHUYHBIX YCIIOBHH.

16. ®ynnamenTanbHble penieHus ypasHeHus Jlamiaca. @ynkuus 'puna 3agaun Jupuxine. @opmyna 'puna. CHUMMETpUUHOCTD
¢ysakunu I'puna.

17. Pemenue 3agaun upuxie ¢ nomobto ¢GyHKuuu ['prHa A7 MOTYIIIOCKOCTH, NOJIYIPOCTPAHCTBA, Kpyra U Iapa.
CoOTBETCTBYIOIIME BHEIIHUE 3aJa4H.

18. Meton pazzaeneHus nepeMeHHbIX Juls pemenus 3agadn Jupuxie. CpaBHenue ¢ MmerogoM Pypbe i 3agaun B Jlupuxiie B Kpyre.
19. TeopeMsl 0 CBOWCTBaX rapMOHHYECKUX (yHKIUH. TeopeMsl 0 cpeiHEeM, O pABHOMEPHOH CXOAMMOCTH MOCIIEIOBATEIILHOCTH
rapMmonuueckux ¢pynkuuii. Hepasencro I"apuaka. Teopema JInyBuiIs, yCHICHHBIN NIPUHIUI MAKCUMYyMa, TeOpeMa 00 yCTpaHUMOi
0COOEHHOCTH.

20. Buemnss 3anaua Jupuxie. [Tnockuii u tpexmepHsblil ciiydan. Teopema 00 ycTpaHUMOH OCOOCHHOCTH B TPEXMEPHOM CITydae.
21. Bropas kpaeBas 3aiava. HeoOxonumoe yciioBre cyniecTBoBaHus perreHns. CBeaeHne k 3aqade Jupuxie.

22. Teopus notennuana. [{oTeHIMANBI TPOCTOTO U ABOMHOTO cios. JlorapudmMudeckuit moreHIman. Pa3priB NoTeHIIHANA TBOWHOTO
cnost. Pemenue 3agaun Jlupuxiie ¢ NOMOIIbIO IOTEHIMAJIOB.

6.4. Kputepuu oneHuBaHus

TCKle,I/Iﬁ KOHTPOJIb TCOPECTUICCKUX 3HAHUM U MPaKTUICCKUX HABBIKOB IIPOU3BOAUTCA HA NPAKTUUCCKUX 3aHATHAX B BUIC
KOHTPOJIBHBIX PaboT.

3K3aMCHaL[I/IOHHa$I OLICHKA CTaBUTHCS HAa OCHOBAHUHN NMUCBMEHHOT'O 1 YCTHOT'O OTBETOB I10 9K3aMCHALTUOHHOMY 6I/IJ'ICTy.
DK3aMeHAIMOHHbIN OUIIET COEPIKUT ABA TEOPETHUYECKUX BOIIPOCa H 3a1auy.

Ha sK3aMeHe CTyACHT MOJIy4aeT OLCHKY «yIOBICTBOPHUTEIBEHOY» B CIIydae YCICIIHON CAAUH «TCOPETHISCKOT0 MUHUMYMa,
KOTOPBIN BKIIIOYAET: 3HAHUE OCHOBHBIX MOHATHH, Ha3BaHHE U (HU3UUECKUIT CMBICI BEJIMYNH, BH/ OCHOBHBIX paclpeeieHIi 1
COOTHOIIEHHUH (03 BEIBOAA), OIPEENIEMBIX BOIIPOCOM OmiIeTa.

OneHka «XOpOIIOo» — CTYJACHT TBEPIO 3HACT yIeOHO-IIPOrpaMMHBIH MaTepual, TPaMOTHO U MO CYIIECTBY H3JIaraeT ero, Ho IPH 3TOM
JIOIYCKAIOTCs HeTpyOble OIIMOKH IPH BBIBOAE (OPMYI WIN OTCYTCTBHE HEKOTOPBIX HJICMEHTOB BBIBOJA.

OneHka «OTINYHO» — CTYACHT JIOJDKEH IIPOEMOHCTPHPOBATEH OTIIMYHOE 3HAHUE MaTepHaia, Kak JeKIIMOHHEIX 3aHATHIL, TaK U TeM,
BBIHOCHMBIX Ha CaAMOCTOSATENbHOE 00yUeHne, OTBETHB Ha 00a Borpoca OuieTa, BOCIPOU3BE/S COOTBETCTBYIOIME MATEMATHUECKHE
BBIKJIQJIKH ¥ JIOTHIECKHE PACCYKICHHS; 3a11a4a JJOJDKHO OBITh MONHOCTBIO pellieHa, CTYICHT IPaBMIIBHO 0OOCHOBBIBACT IIPUHSTEHIC
peleHust.

7. YHEBHO-METO/JMYECKOE I HTHOOPMAIIMOHHOE OBECIIEYEHHUE JUCIIUIIJIMHBI (MOAY JIS)

7.1. PexoMennyemasi 1urepatypa
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7.1.1. OcHoBHas JuTepaTypa

ABTODBI, COCTABHTEITH 3arnaBue W3znarensctBO, ron| Pecype
JI1.1 |Tuxonos A. H., VYpaBHeHHs MaTeMaTHYECKO (PU3MKU: HAYYHAs IUTEpaTypa Mocksa : Hayka, 9BC
Camapcknit A. A. (https://biblioclub.ru/index.php?page=book&id=468275) 1977
7.1.2. lonoTHUTEIbHASI JIUTEPATYpa
ABTODBI, COCTABHTEITH 3arnaBue W3znarensctBO, ron| Pecype
JI2.1 |CmuprOoB M. M. 3a1auu 1Mo ypaBHCHUSAM MaTEeMAaTHICCKOW (U3UKH: yUeOHOE Mocksa : Hayka, 9BC
nocobue 1975
(https://biblioclub.ru/index.php?page=book&id=468273)
JI2.2 |Bragumupos B. C., CO0pHUK 3314 II0 YpaBHEHHAM MaTeMaTudeckoil ¢pusuku: yue6Hoe |Mocksa : 9bC
Bamapun A. A., rmocoowue ®dusmariur, 2001
Kapumona X. X., (https://biblioclub.ru/index.php?page=book&id=68127)
Muxaiinos B. I1.,
Cupopos 1O. B.
JI2.3 |Kammos O. B. Meronpl HHTETPUPOBAHUS YPaBHEHHUN C YaCTHBIMHU POM3BOAHEIME: |[Mocksa : 9BC
MoHorpadust ®uzmaraut, 2009
(https://biblioclub.ru/index.php?page=book&id=83032)

7.2. Ilepeuens pecypcoB HHGOPMALHOHHO-TeJIeKOMMYHHKAIIHOHHOM ceTH ""UHTepHeT"

D1 |Jlanb [DnekTpoHHBIN pecypce] : aneKTpoHHO-0uboTeunas cucrema (ObC) / uznarensctio Jlans. — URL:
http://e.lanbook.com/

02 |YHuBepcureTckas OMONrMoTeKa OHNIANH [ DNEeKTPOHHBIH pecypc] : anekTpoHHo-0ubimorednas cucrema (OBC) / OO0
Jupexrmenua [Ta6mummnr. — URL: http://biblioclub.ru/

33  [FOpaiit [DnexTpoHHbIH pecypc] : anekTpoHHO-6nbmHoTeyHas cucrema (ObC) / uznarenscto IOpaiit. — URL: https://biblio-
online.ru

D4 |Znanium.com [DekTpoHHbIH pecypc] : ameKTpoHHO-0ubmHoTedHast ciucrema (BC) / Hayano-n3aaTenbCckuit eHTp
NH®PA-M. — URL: http://znanium.com/

95 |eLIBRARY.RU [DnexrponHslii pecypc] : anekTpoHHas oudnauoreka / Hayd. snexkrpos. 6-ka. — URL:
http://elibrary.ru/defaultx.asp

7.3 IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHIA

7.3.1 [IporpammHoOe oGecnieueHue

Adobe Reader

LMS Moodle

Adobe Connect Acrobat

7.3.2 TIpodeccuoHaibHbIE 0a3bl JAHHBIX H HH()OPMAIIMOHHO-CIIPABOYHbIE CHCTEMBI

1. DnexTpoHHBIH KaTanor HayuHoil oubanorexu Yenl'V [DnexTponHslii pecype] : 6a3a nannbix / Uens6. roc. yH-1. — URL:
http://library.csu.ru/ru/ - Yenst6uuck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHats!
American Physical Society : caiit. — URL: http://journals.aps.org/about — 5I3. auri. — Pesxxum 10CTyma: TOIBKO U3 CETH
yHuBepcHuTeTa. — TEKCT : DIEKTPOHHBIH.

3. Web of Science : mynbTuancuuIuinHapHas pepepatuBHas 6a3a AaHHBIX / KoMIaHus Thomson Reuters. — Pexxum goctyma: aist
3apeructpup. nosp3oBateneit UenlV. — TekcT : 23eKTpOHHBIN.

4., Scopus : pedeparuBHas 6a3a manusix / Elsevier BV. — URL.: http://www.scopus.com/ — 3. anri. — Pexxum mocTyma: uist
3apeructpup. nojis3osaresneil Uenl'Y. — TekcT : 31eKTpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — £I3. arru. — Peskum gocTtyma: s 3aperucTpup. moss3osateseit Yenl'Y.
— TeKcCT : 3NeKTPOHHBII.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHME JUCIUIIJINHBI (MO JIS)

21)'[}] peanm3an JUCHUIIINHBI UCIIOJIB3YIOTCA y‘{CGHLIe AYyAUTOPUH TSI TPOBEACHUA 3aHATUH JICKHUOHHOTO THIIa, CCMUHAapPCKOI'0
TUIA, FPYNIIOBLIX U UHAMBUAYaIbHBIX KOHCYJIBTALUM, TEKYIEr0 KOHTPOJIS U IPOMEXKYTOUHOM aTTeCTALUU, a TAKKEe IOMEILEHUS
JUISL CAMOCTOSATENIbHON paboTHL.

YyeOHble ayTUTOPUU YKOMIUIEKTOBAHbI CHENUAIN3UPOBAHHON MeOENIbI0 M TEXHUYECKUMH CPEJICTBAMU 00yUeHHS -
MYJIbTUMEANHHBIM 000pyI0BaHUEM (IKpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).
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JInist mpoBeICHUS 3aHATHIA JISKIIMOHHOTO THUIA MPEJIaratoTcsi HAbOPhI JEMOHCTPAIOHHOTO 000PYA0BAHUS M YU4eOHO- HATJISIHBIX
nocoOuii (MybTUMEUIHBIC TIPE3CHTAIINH).

Hcnons3ytores ayauropus Ne205 - uuranbHblif 3ai Ne3 (yueGHbli kopiryc Nel) u ayauropus Ne206 - 31IeKTpOHHBIN YUTaIbHBIN 3471
(cienanu3upoBaHHbIi MeaualeHTp) (YueOHbli kopryc Nel) st caMOCTOSATENbHOM paboThI CTYACHTA, OCHAIIICHHBIC
HepCOHATEHBIMU KOMITBIOTEPaMH, MYJIbTHMETHITHON anmapatypoil. B aymuTopusx obecriedeH TOCTYH K Pa3IMYHON CIIPaBOYHOM
JUTEpAType, SHUUKIONCTUIM, OUOIHOrpadHUECKIM U MOJTHOTEKCTOBBIM 0a3aM JTaHHBIX, HH()OPMAIMOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3AHUWSA JJIS1 OBYYAIOIIIUXCSA IO OCBOEHUIO JTUCHUTLITUHBI (MO Y JIST)

OcBoeHue cojiep)kaHus yueOHOM AUCHUILIMHBI « MeTo bl MaTeMaTH4eCKOH (PU3UKU» OCYLIECTBISICTCS Ha JICKIUX, IPAKTUYECKUX
3aHATUSAX U B IIPOLIECCE CAMOCTOSTENBHOM yU4eOHOH AESTEIbHOCTH CTYJCHTOB.

JlekIMOHHBIE 3aHATHS 00ECIIEYNBAIOT TEOPETHYECKOE H3yUeHHE AUCHUILTHHBL. OCHOBHBIMH METOAaMHU OO0YyUEHHS SBISIOTCS
MH()OPMAIIOHHO-00BSICHUTENBHBIHN U poOimeMHbIN. Ha JTeKIusx n3naraercsi OCHOBHOE COJIep)KaHHE TEM MPOrpaMMBI, IPOBOIUTCS
aHaJIM3 OCHOBHBIX MOHATHH U pacCMaTPUBAIOTCS IIPUMEPBHI.

JIeKIMOHHBIN MaTepHal SIBISETCS BXKHBIM, HO HE €IMHCTBEHHBIM JUISl YCBOCHUSI yIeOHOM AUCIMIUTHHEL Ero o0s3arensHO
HEOOXO0IMO JIOTIOJTHUTh MaTepHaioM OCHOBHOM U JIOTIOJIHUTEIILHOM JTUTEPaTyphI 110 TEME.

IIpaxkTudeckue 3aHATUS CIYXKAaT AJS 3aKPETUICHUS TEOPETHUECKHX OCHOB, M3JIaraeMbIX B JIEKIMsIX. Ha npakTHuecKux 3aHsATHAX
oOy4yaeMble OBJIa/IEBalOT OCHOBHBIMM METO/IaMH U IIpHEeMaMH pelieHns 3aaad. s mpoBeAeHs TeKYLIeTro U IPOMEKYTOUHOTO
KOHTPOJISI IPOBOJUTHCS KOHTPOJIbHBIE pa00oThl. CrcTeMa KOHTPOJIBHBIX MEPONPHUITUHN T0JDKHA 00ecrieunBaTh 0ObEKTUBHYIO OLICHKY
3HAHUI U HaBBIKOB CTYJEHTOB, CIOCOOCTBOBATH MTOBBIIICHHIO Y ()EKTUBHOCTH BCeX BUIOB YIEOHBIX 3aHATHI, BKIIOYAS U
CaMOCTOSITEIbHYIO PaboTy.

BaxHBIM MOMEHTOM TIPH U3YYEHHH JTF000H TUCIUIUIAHEI SIBJISAETCS OPTaHU3AMNs CaMOCTOATENbHON padoTsl. [Ipu ocBoeHNH
MaTepHaia He CiIeyeT CTPEMHUThCS K MEXaHHYeCKOMY 3alIOMUHAHUIO IPUBECHHBIX ONpeACIeHUH, (POPMYIUPOBOK U TIOJI0KEHHIHA,
ecnu TpeboBaHMs K BaM IpsiMo He yKa3bIBarOT Ha 3T0. BrionHe 3¢ (heKTHBHOI MOXKET OKa3aThCs MOMBITKA MOHATH CYTh SBICHNS,
BbIpa0OTaTh CBOE OTHOLICHHE K HEMY, OIIMPasCh HAa MaTepHall, COJCPKAIMICA B PEKOMEH/IOBaHHOM tuTepaType. Takxke
PEKOMEHTyeTCsl PABHOMEPHO PACTIPEAENATh Harpy3Ky CaMOCTOSITEIbHOTO OOYUSHHS B TEUSHHE CEMECTpa.

B ciiydae npuMeHeHHs Py 00YYeHUH IUCIUTUTHHBL DICKTPOHHOTO O0YUCHUS, AUCTAHIIMOHHBIX 00Pa30BaATEIbHBIX TEXHOIOTUI
o0rieHue 00y4aroIuXcsl 1 MPerojaBaTeis OCYIECTBISIETCS B PEKUME PEabHOTO BpeMeHH (OHIaiH-NIeKIK (BeOUHAPHI), YaThl,
BHJIE0-KOH(DEPEHIINH 1 JIp.) WU OTIOKEHHOTO BpEMEHH (CHCTeMa qucTaHImonHoro ooygyenus Moodle, MS Office365, ¢popymsr,
AJIEKTPOHHAS 1104Ta U JP.).

HpI/I 06y‘IeHI/II/I JiM € OTpaHUYCHHBIMU BO3MOXXHOCTAMHU 3J0POBBA JICKTPOHHOE 06y‘ICHI/IC, JUCTAaHIIUOHHBIC 06paSOBaTeHLHLIC
TCXHOJIOTHUH MPEAYCMAaTPUBAOT BO3MOKHOCTh ITpUeMa-repeaaan I/lH(i)OpMaLlI/II/I B JOCTYIIHBIX IJI HUX QJOpMaX.

Peanuzanust AMCUMIUINHEI C IPUMEHEHUEM 3JIEKTPOHHOT0 00yUYEHUs, JUCTaHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHONOTHH (anee — D0,
JOT) ocymectisiercs: Ha OCHOBaHHH «I10JI0KEHUS 0 peaM3alni OCHOBHBIX M JIOTIOJHUTEIBHBIX 00pa30BaTeNbHBIX IPOrPaMM ¢
MPUMEHEHUEM JIEKTPOHHOT0 00y4eHHs ¥ AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH B (heiepallbHOM IoCyJapCTBEHHOM
OrO/KETHOM 00pa30BaTEIbHOM YUPEXKICHUH BBICIIET0 00pa3oBaHus «HenssOnHCKUI rocy1apCcTBEHHbIN YHUBEPCUTETY,
«[TonoxxeHus o mopsike 3a4era 00y4arOIUMUCS 10 OCHOBHBIM NPOGECCHOHAIBHBIM 00pa30BaTeNbHbIM IPOrpaMMaM BBICILIETO
obpazosanus B PI'BOY BO «YUenl'Y» pe3ynbTaToB OCBOCHHS B OpraHU3aIHMSIX, OCYIIECTBISIOMINX 00pa30BaTeIbHYIO
JIeATeNIbHOCTD, YIeOHBIX IPEAMETOB, KypCOB, JUCHUILUINH (MOLYyJIeH), IPAKTUK, JOMOIHUTEIbHBIX 00pa30BaTEIbHBIX IPOrPAMM»
MOCPEICTBOM 3JIEKTPOHHOH HHpOpMAaIMOHHO-00pa3oBarenbHol cpenbl PTBOY BO «Uenl'Vy». B HCKITIOYHTENBHBIX CIyYasx
(dbopc-maxkop u T.1.) IpH peanu3aiiu 0opa3oBareNbHOM AesTeapHocTH ¢ mpuMeHeHueM D0, IOT MOryT MPUMEHSITH KOMITOHEHTBI,
HE BXOJSIINE B IEPeUeHb dJICKTPOHHON HH(POPMALIMOHHO- 00pa30BaTeNbHOM Cpe/Ibl.

10. CIEITMAJIBHBIE YCJIOBHUSA OCBOEHUSA JTUCHUIIJIMHBI OBYYAIOIIIUMUCS C UTHBAJIMJHOCTBIO U
OI'PAHMYEHHBIMH BO3MOKHOCTSIMMH 31O0POBbA

OcBoeHMe JUCIUIUIMHBI HHBAJIHIAMH U JIMLAMH ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbSI OCYILECTBIISIETCS C CIIOJIb30BAHUEM
CHELUAIBHBIX TEXHHYECKHX CPEICTB M HMH(POPMALMOHHBIX TEXHOJIOTHH, MPEAOCTaBIsIeMbIX PecypCHbIM y4eOHO-METOAMYECKUM
LEHTPOM 110 OOY4YEHUI0 WHBAJIWIOB W JIMIl C OTPaHMYEHHBIMH BO3MOXKHOCTSAMH 310poBbs Yenl'V mo 3ampocy oOywaromierocs
(MOOWJIBHBIE CHELUANbHBIE TEXHUYECKUE CPEJCTBA Ul JIMIl C HApYIICHHSAMH 3pEHUS M C HApYIICHHEM CJIyXa, aCCHCTHUBHBIC
MH()OPMAIIOHHBIE TEXHOJIOTHN ).
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[Tpu HeoOXoauMMOCTH AJisi OOYYaIOUIMXCSl C HApyIIEHHWSMH 3pEHHUs Ha padO4YMX MecTax IS NPOBENCHHS NPAKTUYECKUX WIN
7a00paTOPHBIX 3aHATHH YCTAHABIMBAETCS CHELHMAJIbHOE NMPOrpaMMHOE oOecredeHue (IIporpaMMa pedeBOil HaBHUTAIMH, pPEUYeBBIC
CUHTE3aTOPbI, SKPaHHbIE JIYIIbI).

B yueGnble ayanTopun obecrieunBaeTcss OECTIPENSITCTBEHHBIH JOCTYI AT 00YYAIOIUXCS ¢ MHBAMIHOCTBIO U C OTPaHUYEHHBIMHU
BO3MOXHOCTSIMH 3/10pOBbs. B ka0l aynuTopuu, rie 00y4aroTcsl HHBAJIU/ABI U JIUIA C OTPAaHUYSHHBIMU BO3MOXHOCTSIMU 370POBbS,
MPeyCMaTpHUBAETCS COOTBETCTBYIOIIEE KOJIMYECTBO MECT JJIsl OOYUYAIOMINXCS C YUE€TOM HApYIICHUH UX 37J0POBBSI.

i1 OCBOEHUS NUCHMIUIMHBI MHBAJIMJAM U JIMIAM C OIPAaHUMYCHHBIMH BO3MOYKHOCTSIMM 3]I0POBbS IPEAOCTABIAETCS JOCTYI K
MeYaTHBIM MCTOYHHKAM, UMEIOIINMCs B Hay4yHOi 6ubimorexe Yenl'Y, ¢ moOMOIIBIO CcrielMaIbHBIX TEXHUUYECKUX CPEICTB; JOCTYII C
MOMOIIBIO CHELUATBHBIX TEXHHYECKHX M IPOTPAMMHBIX CPEACTB K OJJIEKTPOHHBIM HCTOYHUKAM, INpPEACTaBICHHBIM B (opme
3JIEKTPOHHOTO JOKYMEHTa B (hoHJe HayyHOU Oubnuorexn UYenl Y uin 31eKTpOHHO-OMOIMOTEYHBIX CUCTEMAX.
Y4eOHO-MeToANYECKHEe MAaTepPHAIIbl I O0YJAIOIMXCS M3 YHCJIA HHBAJIHMIOB W JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 310POBbS
MPEJOCTABISIOTCS B JOPMax, alalTUPOBAHHBIX K OTPAHUYCHUSAM HUX 3JI0POBbS M OCOOCHHOCTSIM BOCIIPUATHS HH(POPMALIUH.

J171s1 ©”HBaNUIOB ¥ JIUII C OTPAHUYEHHBIMHA BO3MOKHOCTSIMHU 3[J0POBbSI OCBOCHUE TUCLUIIIMHBI MOXKET OBITH YaCTHYHO MITH IIOJTHOCTBIO
OCYILECTBJICHO C UCIIOJIb30BAHMUEM JIMCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOIOTHH.

IIpn mpoBeneHWH NPOMEKYTOUHOH AaTTECTAMH [0 AWCHHIUIMHE OOyYaomMMCS C WHBAIAAHOCTBIO M C OTpaHHMYCHHBIMU
BO3MOXHOCTSMH 370POBbSl 00ECIIEUMBACTCA MO HX 3asBICHHUIO IPEJOCTaBICHHE B JOCTYMHOH (GoOpMe B 3aBHCUMOCTH OT HX
WHIUBUAYAJBHBIX OCOOCHHOCTEH HHCTPYKIMH O TIOPSAKE IMPOBEACHUS NPOMEXKYTOUHON aTTECTAlMH, OLEHOYHBIX CPEICTB H
BO3MOXXHOCTH OTBETOB Ha 3aJaHus (IMMCbMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIBIOTEpE, MUCHbMEHHO LpudToM bpaiins, c
UCIIOJIB30BaHUEM YCIIYT aCCUCTEHTa, YCTHO).

TIpu npoBeseHNH MPOLETypPhl OLICHUBAHUS PE3YJIbTATOB 00YYESHUSI MHBAJIUIOB U JIMI C OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBBS
IpeTycMaTpUBaeTCsl UCIIOIb30BaHue penocTaBieHHbIX Yenl'Y mwin coOCTBEHHBIX TEXHUYECKHX CPEACTB, HEOOXOJUMBIX UM B CBSI3U
C X UHJIUBHIYaJbHBIMH 0COOCHHOCTSIMU. [Ipy HEOOXOAMMOCTH MHBAJIHMIAM U JIMLAM C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS
MPEeIOCTaBISIeTCS JOIOIHUTENFHOE BpeMsI [UISl TIOATOTOBKH OTBETa HA 33/IaHMs, IIPOLEypa OLCHUBAHUS PE3yIbTaTOB OOYUESHHUS 110
JUCLUIUIMHE MOXKET MPOBOJUTHCS B HECKOJIBKO 3TAIOB.
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Padouasi nporpaMmmMa AMCUMILIMHBI (MOAYJIs1) 0100peHA U PeKOMEH/10BaHa:

IIpopekTop o yueGHOI padoTte yTBepxkaeHo 27.02.26

Yd4eHbIM coBeTOM (pru3ruecKoro (akyibreTa

ITportoko:n 3acemanus Ne 04 ot 05.02.2026

IIpencenarens YdeHoro coBera
¢usndeckoro dakynpTera COIJIACOBAaHO

3acenanuem kadeapsl o0lell U TeopeTH4ecKoii (PU3UKU
Ipotokon 3aceqanus Ne 06 ot 05.02.2026

3aBenyromuii Kadeapoit COTJIAaCOBaHO

ABTOpBI (COCTABUTEITH)

A A. CanamaToB

M.A. 3arpebux

A.E. Maiiep

O.H. [IlemenTREB
B.C. Cypos

Crtpykrypa paboueii mporpaMMsbl cooTBeTcTByeT npuka3sy pekropa ®I'bOY BO «Heal'¥V» ot «13»

anpens 2021 r. Ne 274-1
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