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Conep:xanue

1. INepedeHs MIAHUPYEMBIX PE3YyIBTATOB OOYUYCHHS O AWCIUIUINHE (MOMIYIIIO), COOTHECEHHBIX C IUIAHUPYEMBIMH
pesyabratamu ocBoenust OIIOIT BO

2. Mecto muctmruiuHb! (Moxyiist) B ctpykType OITOIT BO

3. O0bpeM TUCIUTUIMHBI (MOIYIISI) B 3a4€THHIX €AMHALIAX C YKa3aHHEM KOJIMUECTBA YaCOB, BEIICIICHHBIX Ha KOHTAKTHYIO
paboTy 00yJaroImuXxcs ¢ MpernoaBaTesieM (1o BUAaM YIeOHBIX 3aHATHH) H Ha CAMOCTOSITEILHYIO pad0Ty 00yJaromxcs

4. CopmeprxaHue AUCIUILINHEI (MOIYIS), CTPYKTYPHPOBAHHOE TI0 TeMaM (pa3fiesiaM) ¢ yKa3aHHeM OTBEICHHOTO Ha HUX
KOJIMYECTBA aKaJIeMUUECKUX YacOB M BHJOB YUeOHBIX 3aHATHH

4.1. CTpyKTypa U TeMaTHYECKUH TUTaH KOHTAKTHOM W CAaMOCTOSITEIILHOW PabOoThI 10 TUCIUIUTHHE (MOIYIIIO)

4.2. Conep:xaHue JUCLUIUINHBI (MOAYJIS)

5. IlepeueHp yueOHO-METOJMYECKOTO 0OECIEYEHHs Ul CAMOCTOSTENEHONH PadoThl 00YYalOIMXCs O JUCIUILINHE
(Momyt0)

6. ®oHJI OLICHOYHBIX CPEJICTB MO TUCIUILIUHE (MOIYJIIIO)

7. [lepeveHs TuTepaTyphl, HECOOXOIUMOM JIJIsI OCBOCHUS JUCIUIUIAHBI (MOIYJIS)

8. IlepedeHs pecypcoB HHMOPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOH ceTn "MHTepHET", HEOOXOIUMBIX IUIT OCBOCHHS
JUCIUTUTAHBI (MOIYIIN)

9. Meronnveckre yKa3aHUs sl 00yJaIOMIUXCS IT0 OCBOSHHUIO TUCTIATUIAHBI (MOIYIIS)

10. ITepedens HHPOPMAITMOHHBIX TEXHOJIOTHH, HCIIOIB3yEMBIX MPH OCYIIECTBICHUH 00pa30BaTEIBHOTO IpoIiecca Mo
TUCHUTUIAHE (MOIYJIIIO), BKIIFOYAsl TIepedeHb MPOTrPaMMHOTO O0ecIiedeH!sI 1 WH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM (IpU
HEO0OXOIMMOCTH)

11. Ommcanne MaTepuaIbHO-TEXHIICCKOH 0a3bl, HEOOXOIUMOMN AJIS OCYIIECTBICHUS 00pa30BaTeIHLHOTO IPOIIecca Mo
JTUCITUTUTAHE (MOTYJTIO)

12. CpenctBa aganTanud MpernofaBaHus JUCIHATUTAHBI (MOIYIISI) K MOTPEOHOCTAM 00YYArOIIUXCSl MHBATUIOB U JIHI] C
OTPaHUYCHHBIMU BO3MOKHOCTSIMH 310POBBSI

13. TIIpunoxenue Nel. @oHA OLIEHOYHBIX CPEICTB

14. IMpunoxenue No2. [lepeyeHs nuTepaTypbl, HEOOXOIUMOM AJIsl OCBOCHUS JUCIUILIMHBI (MO TyJIs)

15. Ipunoxenue Ne3. IlepeueHb HHGOPMAIMOHHBIX TEXHOJIOTHH, HCIOJIB3YEMBIX ISl OCBOCHHUS TUCIMILIHHBI
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[Iporpammy mucnuruinHel paspadortan(a)(u) mpodeccop, M.H. (momeHt) MwupoHoB A.H., momeHT, K.H. (IOIEHT)
Muponosa JI.B. (Kadenpa MaTeMaTuky 1 MPUKIAIHOW HHPOPMATHKH, OTACICHUE MATEMATHKH U €CTCCTBEHHBIX HAYK)

1. IlepeyeHb mNJIAHUPYEMBIX Ppe3yJbTATOB OO0y4YeHMS 10 [JAMCUMILIMHE (MOAYJI0), COOTHECEHHBIX C
IJIaHUpyeMbIMH pe3yabTaTamu ocBoenus OIIOII BO

OO0yyarommiicst, OCBOUBIIUH TUCIUTUTHHY (MOZYJh), JOIDKESH 001a1aTh CICTYOIIUMH KOMITETCHITHSIMH:

Iugp Pacmindposka
KOMIIETCHIIUH npuodperaeMoii KOMNeETeHIINU
YK-1 Croco0eH OCYyLIECTBIISITh KPUTHYECKUH aHallM3 NPOOJIEMHBIX CHTYallMii Ha OCHOBE CHUCTEMHOTO

[10/1X0/1a, BEIPa0aTHIBATD
CTpaTeruio AeCTBUN

YK-1.1 3HAaTh METOJbl KPUTHUYECKOT'O aHajiM3a M OLIEHKH MPOOJIEMHBIX CUTyallUi Ha OCHOBE CHUCTEMHOIO
MMOJAX0Ja; OCHOBHBIC MPUHOUIIBI KPUTHYCCKOTO aHaJIn3a, CHOCO6I)I TMOXCKa BapHUaHTOB PCUICHUS
[TOCTaBJICHHOH NPOOJIEMHOMN CUTYaITUH

YK-1.2 'YMeTh aHanM3upoBaTh NPOOJIEMHYIO CUTYallMI0 KaK CHCTEMY, BBIABISAS €€ COCTABIIIOIINE U CBSI3U
MEXy HHMMH; OCYIICCTBISTH IOWCK BapUAHTOB PELICHUS IOCTABICHHON NPOOJIEMHOW CUTyaluw;
OIPEJEIIATh CTPATErHI0 TOCTHKEHUS ITOCTABICHHOM LIEIU KaK II0CIEN0BATENBHOCTY 1IAroB, IPEABUIS
[pE3yNbTaT KaXJO0r0 M3 HMX U OLEHUBasd HUX BIMSHME Ha BHEIIHEE OKPYXKCHHE IUIAHUPYEMOMH
EeSATENbHOCTH U HA B3aUMOOTHOILIEHHS] yYaCTHUKOB 9TOU AEATENBHOCTH

YK-1.3 BrnaneTs HaBBIKAMH KPUTHUECKOTO aHAINU3a NMPOOJIEMHBIX CUTYAIHi Ha OCHOBE CUCTEMHOTI'0 IOJX0/1a U
OIPEJEIICHUS CTPATEeruy JEHUCTBUM ISl JOCTHKEHUS IIOCTAaBICHHON LIEJIN

OIIK-8 CriocobeH POeKTUPOBATh IIeJarOTHYECKyI0 e TeIbHOCTh Ha OCHOBE CIEIIMAIbHBIX HAyUHBIX 3HAHUH U
[pe3yJIbTaTOB UCCJIEA0BaHUI

OIIK-8.1 3HATH TEXHOJIOTHUH MIPOCKTUPOBAHUA Hez[arornqecxoiz'l ACATCIIBHOCTH HAa OCHOBC CIICTIMAJIbHBIX HAYYHBIX
BHAHWI 1 pPE3yIbTaTOB HCCIICTOBaHHMI

OIIK-8.2 'YMeTh MNPOCKTHUPOBATh MNEAArOTMUCCKYI0 JACATCIbHOCTL Ha OCHOBC CICHHUAJIBbHBIX HayYHBIX 3HAHUH M|
[PC3YyJIbTATOB I/ICCJIGZ[OBaHI/IfI

OIIK-8.3 Biiagets CHOCOOHOCTHIO IPOCKTUPOBAThH IMEJArOTHYECKYIO JAEATEIIbHOCTh HA OCHOBE CICIMATbHBIX
HAyYHBIX 3HAHWI M PE3YIILTATOB HCCIIETOBAHMI

OOyJaronmiicsi, OCBOUBIIHN JUCIUILTHHY (MOTYJIIb):

JlomxeH 3HaTh:
OCHOBHBIC TTIOHATUSA TCOPHUU ypaBHeHI/Iﬁ B YaCTHBIX IPOU3BOAHBIX, ONPCACIICHUA U CBOMCTBA MaTeEMaTUYECKHUX 06'[)6KTOB B
9TOM 007acTH, GOPMYIUPOBKHU YTBEPHKIEHUH, METO/IBI X JOKa3aTelbCTBA, BO3MOXKHBIE C(Hephl X MPUIIOKESHUN .

JloibKeH yMmeTh:
peniath 3aa4y BEIYUCIUTEIHLHOTO U TEOPETHYECKOTO XapaKkTepa B 001acTH ypaBHEHHU B YaCTHBIX PONU3BOJIHBIX.

JlomkeH BIaieTh:
MaTeMaTHYECKHUM allapaToM YpaBHEHWH B YACTHBIX INPOW3BOJHBIX, METOJAMH pEIIeHWs 3a1a4 M JO0Ka3aTelbCTBa
YTBEpKIEHHUH B 3TOH 00nacTy.

2. MecTo qucuumuinnel (MoayJsi) B ctpykrype OITOII BO

Jannass guctmmiuHa (Momynb) BiiaroueHa B pasgen  "B1.B.01.04  ucnurmiwasl  (Momynu)"  OCHOBHOM
npodeccnonansHoi  oOpaszoBarenbHONH TporpamMMmbl  44.04.01 "Tlemarormueckoe oOpazoBanne (MaremaTtnyeckoe
oOpa3oBaHme)" U OTHOCUTCA K 4acTH, (GopMUpyeMoi y4acTHUKaMu 00pa30BaTeIbHBIX OTHOIICHHH.

OcBauBaercs Ha 2 Kypce B 3 cemecTpe.



3. O6beM AMCHUNIMHBI (MOAYJIS]) B 3a4eTHBIX €IHHHIAX C YKA3aHHEM KOJUYeCTBA YaCOB, BbIAEJeHHBIX Ha
KOHTAKTHYI0 pa0oTy 0o0y4aomuxcs ¢ npenoaaBarteieM (110 BHAAM Y4eOHBIX 3aHATHIT) M HA CAMOCTOSATEIbHYIO padoTy
o0yuaommxcs

OO6mas Tpya0eMKOCTh TUCIUTUIHHBI COCTaBisAeT 4 3aueTHBIX(bIe) equani(bl) Ha 144 gaca(oB).

KonraktHas pabora - 20 gaca(oB), B ToM umcie nekiuu - 10 gaca(oB), mpakrtmdeckue 3aHsatus - 10 waca(oB),
nmaboparopHbie paboTsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHON PaboTHI - 0 yaca(oB).

CamocTtosTenpHast padota - 115 gaca(oB).
Kontpons (3a4ér / 3k3amen) - 9 yaca(os).
dopma MPOMEKYTOUHOTO KOHTPOJIS TUCIUILIMHEL: 9K3aMeH B 3 CEMeCTpe.

4. Conepaxanne THCHMILIUHBI (MOIYJIs1), CTPYKTYPHPOBaHHOE N0 TeMaM (pa3JesaM) ¢ YKa3aHHeM OTBeJAeHHOI 0
HA HUX KOJIMYECTBA aKa/IeMHYeCKHX YaCOB U BHIOB YUeOHBIX 3aHATHI

4.1 CTpyKkTypa H TeMaTHYeCKHUii NJIaH KOHTAKTHOH M CaMOCTOSITeIbHOI padoThI MO AUCHHUIJINHE (MOTYJIIO)

Buabl u yacel
C KOHTAKTHOH padoThl,
e HX TPYAOEMKOCTH CamocTost
(B yacax)
N Pa3nesnbl AMCHMIUINHBI / M TeJbHast
MOAYJIs ec abdorta
ay. Jlekn Hpakrn | Jlabopa p
™ YyecKue TOPHBIE
HH
3aHATHSA | paldoThI
1. |Tema 1. OcHOBHBIE YpaBHEHHUS] MaTEeMaTUYEeCKOW (PHU3HKH. 3 2 2 0 16
2 Tewma 2. Kimaccudukanus ypaBHEHHH ¢ 9aCTHBIMU 3 2 2 0 10
TIPOM3BOTHBIMHU.
3. |Tema 3. YpaBHeHUsI TUTICPOOIMICCKOTO THIIA. 3 2 2 0 30
4. [Tema 4. YpaBHeHus napaboaM4ecKOro THIIA. 3 2 2 0 24
5. |Tema 5. YpaBHEHUS SJTUITHYECKOTO THIIA. 3 2 2 0 35
Wroro: 144 4. (13 HUX 9 4. KOHTPOJIb) 10 10 0 115

4.2 CoaepkaHue TUCHHUILUIMHBI (MOIYJIs1)

Tema 1. OcHOBHBIEC YpaBHeHHs MaTeMaTH4YecKoil GU3NKH.

OdusnuecKkue 3a7ayd, CBS3aHHBIE C BOJHOBBIMH Tpoueccamu. I[Iponeccel TemnomacconepeHoca. CTannoOHapHbIE
mnporeccel. [lonarue 3amaunm maremaTtudeckoit ¢usuku. KoppextHocts mo Amamapy. Ilpumep Anamapa. IloctaHoBka
HaYaJIbHO-KPACBBIX U KPAaeBbIX 3a1a4.

Tema 2. Knaccupukauusi ypaBHeHMil ¢ YaCTHBIMM POU3BOAHBIMH.

Knaccudukanus n npuBeneHne K KaHOHWYECKOMY BHIY KBA3WJIMHEHHBIX ypaBHEHHH C JABYMs HE3aBHCHMBIMH
nepeMeHHbIMA. Knaccudukanys ypaBHEeHHH B Cllydae MHOTUX HE3aBUCHMBIX IIEPEMEHHBIX.

Tema 3. YpaBHeHus1 TUIIep0OJIMYECKOr0 TUIIA.

Oo1ee pereHne ypaBHeHHs KoneOaHmii cTpyHbL. @opmyina [Jamambepa. Teopema ycroitunBocT. Pu3ndeckuil CMBICTT
¢dopmyisr anambepa. @opmyna [lyaccona. Mertox ciycka. HeogHopoaHOe BoHOBOE ypaBHeHHe. PacripocTpaHeHne BOJIH.
Metox ®@ypbe 11 ypaBHEHUS KOIeOaHHH CTPYHBIL.

Tema 4. YpaBHeHHs1 Tapa00JHYeCKOro THIIA.

IlepBas xpaeBas 3amada JUId ypaBHEHHS TEIJIONPOBOTHOCTH. 3amada Komm s ypaBHEHHS TETJIONPOBOTHOCTH.
Pemenne 3amaunm Komm i ogHOpOAHOTO ypaBHEHHS TemionpoBogHocTH. OOOCHOBaHWE pelieHWs B BUAE HHTETpalia
ITyaccona. ®du3ndeckas uHTEpHIpeTanus pemenus. 3agada Komu 1ig HEOJHOPOAHOTO ypaBHEHNUSI.

Tema 5. YpaBHeHUS 3JIJIMNITUYECKOTO THIIA.

WuTerpansHoe mnpeacTaBieHre ABaxabl uddeperunpyemsix ¢GyHkuuii. OCHOBHBIE CBOWCTBA TapMOHHYECKHX
¢ysakunii. [ToctaHOBKa OCHOBHBIX KPaeBBIX 3a/1ad Jis ypaBHeHms Jlammaca. Teopema eIMHCTBEHHOCTH peIICHHS 3aaduil
Hupuxine. Pemmenue 3agaun Jupuxiie ns kpyra. MUarerpan Ilyaccona. Ilpunoxxenue nnterpana [lyaccona x ucciaeaoBaHuIo
rapMoHn4eckux QyHKimi. Teopema eqMHCTBEHHOCTH pelieHMs 3anaun Helimana. Pemienuwe 3amaum upuxiie MeTonoM
¢ynkun ['puna. Haxoxnenne gynkunu ['prHa METOIOM 3J€KTPOCTaTHYECKUX M300paxkeHui. Pemenue 3amaun Aupuxie
JUIS IIapa.

5. IlepeyeHb Y4YeOHO-METOXMYECKOr0 OOeCHeYEHHsI JUIA CAMOCTOSITEJbHON pPadoThl 00y4YarouUXcsi Mo
AUCHUILINHE (MOAYJIIO)



CamocrosTensHass paboTa o0OydaroWXCs BBIIONHACTCA 10 3aJaHUI0 M IPU METOJUMYECKOM PYKOBOACTBE
IpernoaBaTens, Ho 0e3 ero HemocpeACTBEHHOTO y4yacTusa. CaMocTosTenbHas paboTa HoApa3IeNsIeTcs] Hd CaMOCTOSTEIbHYTO
paboTy Ha ayATOPHBIX 3aHATHAX M HAa BHEAY IUTOPHYIO CAMOCTOSATENBHYI0 padboTy. CamocTosTenbpHas padoTa 00ydarommxcs
BKJIFOYAET KaK ITOJIHOCTBIO CAMOCTOSITEIbHOE OCBOCHHE OTAEIBHBIX TeM (Pa3iesioB) JUCLUIUIMHBI, TaK M MPOpabOTKy TeM
(pa3zmenoB), ocBaMBaeMbIX BO BpeMs ayIUTOpHOI paboTsl. Bo Bpemst camocTosiTesbHOI paboThl 00ydJaromuecs YUTaT U
KOHCIIEKTUPYIOT yueOHYI0, HAy4YHYIO M CIPAaBOYHYIO JINTEPATYPY, BBHINOIHSIOT 3a/laHMs, HANpaBJICHHbIE Ha 3aKpeIyICHUE
3HaHUU ¥ OTPAOOTKY YMEHUH U HAaBBIKOB, TOTOBATCS K TEKYILEMY M IPOMEKYTOYHOMY KOHTPOJIIO 110 JUCIHUILINHE.

OpraHuzanusi caMoCTOsTEIbHOH paboThl 00yYarOMIMXCsl PEriIaMeHTHPYETCsS HOPMAaTUBHBIMU JJOKyMEHTaMH, yueOHO-
METOJIMYECKOI JIUTEpaTypol M 3JIEKTPOHHBIMU 00pa30BaTEIbHBIMH PECYPCaMH, BKITIOUAs:

[Mopsinok opraHu3alui M OCYIIECTBIECHHsS 00pa30BaTeNbHON AEATEIBHOCTH 110 00pa3oBaTElbHBIM MpPOrpaMMaM
BBICIIET0 00pa3oBaHMsl — IIporpaMmaM OakajlaBpuara, IMporpaMMmaM CHEHUaJIUTEeTa, HporpaMMaM MarucTparypsbl
(yTBeprkAEHHBIH prKa3oM MUHHCTEPCTBa HAYKH U BBIcLIero oOpasoBanus Poccuiickoit @enepanun ot 6 amnpens 2021 rona
Ne 245)

VYcraB (enepanbHOro rocyAapcTBEHHOTO aBTOHOMHOTO 00pa3oBaTebHOro yupexaenus «Kazanckuii (IIpuBomkckuit)
(enepanbHBIl yHUBEPCUTET»

[IpaBuna BHyTpeHHEro pacropsiaka (erepalbHOro rocy1apcTBEHHOT0 aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKICHUS
BhICIIEro npodeccronansHoro odopazoBanus «Kazanckuii (IIpuBoikckuit) GpenepanbHblii yHUBEPCUTET

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (IIpuBomxkckoro) deaepanbHOro yHUBEpcuTeTa

6. @oHJ OLEHOYHBIX CPEACTB MO JAMCUHUILUIUHE (MOAYJII0)

@DoHJ OLICHOYHBIX CPEICTB 10 TUCLHILTHHE (MOIYJII0) BKIIOYACT OLICHOYHBIC MaTePHAIIBI, HAIIPABJICHHBIC Ha IPOBEPKY
OCBOCHHUSI KOMIETCHIMI, B TOM 4YHWCJIC 3HAHHMH, YMCHUH M HaBBIKOB. DOHJ OLGHOYHBIX CPEICTB BKIIOYAET OLICHOYHEIC
CpencTBa TEKYLIEro KOHTPOJIS M OLICHOYHbIE CPEICTBA IPOMEKYTOYHON aTTECTalUH.

B doHzIe O11eHOUHBIX CPEACTB COACPIKUTCS Clienyrolas HHPOpMaLKsL:

- COOTBETCTBHE KOMIIETEHIIMH IUIaHUPYEMBIM Pe3yJIbTaTaM 00y4eHHS 10 TUCLIUILIHHE (MOYJIIO);

- KPUTEPUH OLICHUBAHUS CHOPMUPOBAHHOCTH KOMITETEHIIMH;

- MeXaHU3M (OPMHUPOBAHUS OLEHKHU 110 TUCLHUILIHHE (MOAYJIIO);

- OIMCaHUE TOPsIKA PUMEHEHHS H IIPOLIEAYPhl OLICHUBAHUS IS KaXKI0T0 OLICHOYHOT'O CPEICTBA;

- KpUTEPUH OLICHUBAHHMS ISl K&XKJOTO OLICHOYHOT'O CPENICTBA;

- COJep)KaHWE OLECHOYHBIX CPEACTB, BKJIIOYas TpeOOBaHMS, NpPEABSBIsIEMble K ICHCTBHAM OOYYarOLIMXCS,
JEMOHCTPHPYEMBIM pe3ylibTaTaM, 3aJaHus Pa3JIMYHbIX THIIOB.

@DoH/ OLICHOYHBIX CPEACTB MO JUCLMIUIMHE HaxoauTcs B [Iprnoxenun 1 K mporpaMme JUCLHIUTHHBI (MOIYJIO).

7. llepeyeHsb JuTEPATYypPbl, HEOOXOAMMO¥ VIS 0CBOEHUS AUCUUIJIMHBI (MOYJI51)

OcBoeHNe TUCHMIUIMHBI (MOZYNS) MpeAroyiaraeT H3ydeHue y4deOHOW nmrepaTypsl. JlutepaTypa MokeT OBITh
JIOCTYITHA 00YYAIOIIMMCS B OHOM M3 JIBYX BApHAHTOB (JINOO B 00OMX U3 HHX):- B JJIEKTPOHHOM BH/IC — Y€PE3 JICKTPOHHBIC
OMOIMOTEUHbIE CHCTEMbl Ha OCHOBAHUH 3aKII0ueHHBIX KDY 10roBopoB ¢ mpaBooliagaTensiMu;

- B me9aTtHOM Buze — B Hayunoii 6ubnmoreke EnmaOyxckoro uacturyta KOVY. Obyuaromuecs moirydJaroT yIeOHy0
JIUTEpaTypy Ha a0OHEMEHTE 0 YUTATeILCKUM OMJIETaM B COOTBETCTBUY C TIPaBHIIaMH MOJIb30BaHus HayuHoit OnbaroTexoi.

DNeKTPOHHBIE U3AAHUS JOCTYITHBI JUCTAHIIMOHHO U3 JIF00O0H TOUKHM ITPY BBEJCHUH 00YYAIOMINMCS CBOETO JIOTHHA
maposst OT JIMYHOTO KabWHeTa B cHucTeMe «OJEKTPOHHBIH yHHMBepcHTeT». IIpM HMCIIONb30BaHMM MEYATHBIX H3JAHHH
O6nboTeuHbIN (POHA TOIPKEH OBITh YKOMIUIEKTOBAH MU U3 pacueTa He MeHee 0,25 sk3eMIuIsipa Ha KaX10r0 00ydaloIerocs
13 YHCIIA JIUL, OAHOBPEMEHHO OCBAaMBAIONIUX JAHHYIO JUCHUIUINHY

[lepeyenp nuTepaTyprl, HEOOXOMUMON AT OCBOCHHS IUCHUIUIMHBI (MOIYJs), Haxomurcs B [Ipumoxkenmn 2 K
paboueit mporpamme AUCHUIUIMHBL. OH MOIJIEKUT OOHOBICHHWIO TP HM3MEHEHHHM YCIOBHH 10roBopoB KDY ¢
MIpaBoOOIAAaTeNsIMA JIEKTPOHHBIX W3JaHWA W TPH W3MEHEHWH KOMIUIeKTOBaHMSA (oHmoB Hayunoit OubamoTexu
Emabyxckoro macTHTYTa KOV,

8. IlepeueHb pecypcoB HMH(POPMALHOHHO-TEIEKOMMYHHUKALUOHHON ceTn «WHTepHeT», HEOOXOAMMBIX [JIsl
OCBOEHUS TUCHMIIUHBI (MOLYJIS)

BecruatHblii pecypce s cryaentos — http://math24.ru/calculus-list.ntml
O6pasoBarenbHbIil MaTeMaTH4eCKuil caidT — http://www.exponenta.ru/
Vuebnbie Matepualsl - http://math.fizteh.ru/study/



9. MeToanyecKue yKa3zaHusl /Il 00y4al0OUIUXCsl 110 OCBOEHHIO AMCIMILUIHHBI (MOYJIs1)

Bun pa6or

MeTtoanveckue PEKOMEHAANN

JIEKIIK

V3y4eHne UCUUILIMHBI TPeOyeT CHCTEMAaTHYECKOTO U MOCIIeIOBaTeIIbHOTO HAKOIUICHHS 3HaHHH,
CJIeIOBATEIILHO, TIPOITYCKU OTACNBHBIX TEM HE MO3BOJIIOT INIyOOKO OCBOUTH NpeaMeT. FIMeHHO mo3ToMy
KOHTPOJIb HaJl CHCTEMaTHYECKOH paboTOi CTyJeHTOB BCera HaXOMUTCS B LICHTPE BHUMaHUS KadeIphl.
CryneHtaMm HEOOXOIMMO:

- epet KaKA0M JIeKIiel MpocMaTpuBaTh pabovyIo MporpaMMy AUCHUILTHHEL, YTO TIO3BOJIUT
COKOHOMHTH BpEMsI Ha 3aIIMCHIBAHKE TEMBI JICKIIUH, €€ OCHOBHBIX BOIIPOCOB, PEKOMEH Ty eMOM
JIUTEPATYPBL;

- Ha OTJEJbHBIC JICKIIMU IPUHOCUTH COOTBETCTBYIOIINIT MaTeprall Ha OyMaKHBIX HOCHTEIISX,
NIPEACTaBICHHBIHN JIEKTOPOM Ha IOPTAaje WM MIPUCIIAHHBINA Ha 3JIEKTPOHHBIN TOYTOBBIH SIIMK TPYIIIIEI
(Tabauupl, rpauKK, CXEMBI); TaHHBII MaTepual OyJIeT oXxapaKTepu30BaH, IPOKOMMEHTHPOBAH,
JIOTIOJIHEH HETIOCPEICTBEHHO Ha JICKIIHY;

- Iepe OYepeHOI JIeKIHel He0OX0ANMO MPOCMOTPETh 10 KOHCIICKTY MaTepHall IPeAbIIyILeH JICKINH.
[Tpu 3aTpyAHEHHUSAX B BOCHPHUATHH MaTepuaja cleayeT 0OpaTUThCS K OCHOBHBIM JIHTEPaTyPHBIM
ncrouHnkaM. Ecnu pa3obpatbest B MaTepraie oItk He yIalI0oCh, TO 0OpaTHTECh K JIEKTOPY (110 TpaduKy
€ro KOHCYJIbTalliii) WK K IPENOoAaBaTelI0 Ha IPaKTHYESCKUX 3aHATUX. He ocTaBisiiTe OeNbIX IATEH B
OCBOCHUH MaTepHaa.

MIPAKTUYCCKUC
3aHATHUA

- IPUHOCHTH € COO0H PEKOMEHIOBAaHHYIO MPEII0AABATENEM JIUTEPATYPy K KOHKPETHOMY 3aHATHIO;

- 10 OYEPEIHOTO MPAKTUIECKOTO 3aHATHA 110 PEKOMEHIOBaHHBIM JINTEPATYPHBIM HCTOUHUKAM
popaboTaTh TEOPETUUECKUH MaTepHrall, COOTBETCTBYIOIIEH TEMBI 3aHSTHS;

- [IPY TTOJITOTOBKE K MPAKTHIECKUM 3aHATHAM CIEAYET 00513aTENbHO HCIOIb30BaTh JICKINH, YIeOHYIO
JIUTEpaTypy,;

- B HayaJsle 3aHATHH 337aTh IPENoJaBaTe 0 BOIPOCH! 110 MaTepually, BEI3BaBIIEMY 3aTPyAHEHHS B €T0
TMOHMMAaHUHM U OCBOCHHHU ITPU PCHICHUU 3a4a4, 3aJaHHBIX IJI1 CaAMOCTOATECIIbHOI'O PEIICHN A,

- B X04€ CEMUHapa 1aBaTb KOHKPETHLIC, YETKUC OTBETHI 110 CYHICCTBY BOIIPOCOB;

- Ha 3aHATUU JOBOJAUTH KaXXAYIO 3aJa4y 10 OKOHYATCIBHOI'0O pCIICHUA, ACMOHCTPUPOBATH TIOHUMAaHNUE
IIPOBEICHHBIX PacyeToB (aHAJIN30B, CUTYAIi), B ClIydae 3aTpyJHEHUI 0OpaIaThCs K MpernoiaBaTelIio.
CryzneHTam, IpOITyCTUBIINM 3aHATHS (HE3aBUCHMO OT IIPUYHH), HE MMEIOINE MICbMEHHOTO PEIICHUS
3aj1a4 WIN HE ITOATOTOBHUBIINECS K JTAHHOMY IPaKTUYECKOMY 3aHATHIO, PEKOMEHIyeTCs HE TI03KE YeM B
2-HeJeTbHBIN CPOK SIBUTHCS Ha KOHCYJIBTAIMIO K TIPETIOIaBATEII0 M OTYNTATHCS MO TEME, U3ydaBIIeics
Ha 3aHATHH. CTYIEHTBI, He OTYUTABIINECS 110 KXJ0H HE MPOpabOTaHHOW UMM Ha 3aHATHSIX TEMe K
HavaJly 3a4e€THOM CECCHH, YIIyCKalOT BO3MOXHOCTH ITOJIYYHTh ITOJI0KEHHBIE OaIbI 32 paboTy B
COOTBETCTBYIOIIEM CEMECTPE.

CaMoCTOsI-
TeNbHas paboTa

CamocrosTenbHast paboTa CTyJeHTOB BKJIIOYAET B ce0sl BBIMOJHEHHE PA3IMIHOTO PoJia 3aaHuMH,
KOTOpBIE OPUEHTHPOBAHHI Ha OoJjiee riTry0oKoe yCcBOGHHE MaTepralla H3yd4aeMo AMCIUIUTMHEL 1o
K0l TeMe y4eOHOH IUCIMIUINHBI CTYACHTaM IIpeJyIaracTcs epevdeHb 3aaHui ISl CaMOCTOSITEILHOM
paboTsl. K BEIIOTHEHHIO 3a1aHUH I CAMOCTOSATENILHOW paOOThI MPEABSIBISIOTCS CIEIYIOIINe
TpeOOBaHMUS: 3aJaHUS JTOJKHBI HCIIOTHATHCS CAMOCTOSITETIFHO U MPEJICTABIATHCS B yCTaHOBJICHHBIN
CPOK, a TaK’Ke€ COOTBETCTBOBAThH YCTAHOBJIEHHBIM TPEOOBAHUAM 110 0(OPMIICHHIO.

JK3aMCH

DK3aMeH HalleJIeH Ha KOMIUIEKCHYIO MPOBEPKY OCBOEHUS AUCLHUILIMHBI. DK3aMEH MPOBOJUTCS B YCTHOM
WM TUCEMEHHOH (opMe 1o OmiieTaM, B KOTOPBIX COJEPIKATCs BOIIPOCH! (3a1aHMsI) TI0 BCEM TeMaM Kypca.
ObyuatomemMycst Ja€Tcs BpeMs Ha HOATr0TOBKY. OIleHHBaeTCs BlIaleHIEe MaTepHaioM, er0 CHCTEMHOe
OCBOEHHE, CIIOCOOHOCTh MPUMEHSTH HYKHbIE 3HAHUS, HABBIKM U YMEHHSI IIPU aHAITU3€ TPOOJIEMHBIX
CUTyallM{ U PEIICHUH MPAKTHYECKUX 3aJaHUN.

10. ITepeyeHb HWH(POPMAUMOHHBIX TEXHOJOIHH, HMCHOJb3yeMbIX NpPH OCYIIECTBJIEHMH 00Opa30BaTeJbLHOI0
npouecca No AMCHUIUIMHe (MOAYJII0), BKJIOYasl NepedyeHb NPOrpaMMHOro o0ecnedeHUs W HMH(OPMALHOHHBIX
CIIPABOYHBIX cHCTEM (NMPH HEOOXOAMMOCTH)

[lepeyeHp MHGOPMAIMOHHBIX TEXHOJOTHH, HMCHOJB3YEMBIX IPU OCYIIECTBICHHH 00Opa30BATENBHOTO IpoOIEecca I0

IUCIUIUIMHE (MOJYIIO), BKJIIOYAsl TMEpedeHb MPOrPaMMHOTO OOeCTIeueHUs

1 WHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM,

npencrasieH B [Ipunoxxennn 3 k paboueit mporpaMmme TUCITUTUIMHBL (MOTYJIS).

11. Onucanue MaTepHAIBLHO-TeXHHYECKOl 0a3bl, He00XO0IMMOI

AJIg  OCYIECTBJICHUSA 06pa3OBaTeJ'll>HOF0

npoiecca no JuCuuILInHe (MOIYJII0)




VYuebnast aynuropust Ne 82 (423600, Pecniyonuka Tatapcran, r. EnaOyra, yn. Kasanckas, a. 89) s nposenenus
3aHATHH JIEKINOHHOTO THUIA, 3aHATHH CEMHHAPCKOTO THIA, TPYIIIOBBIX ¥ HHANBUAYAIbHBIX KOHCYJIBTALNH, TEKYIIETO
KOHTPOJIS ¥ IPOMEXYTOUHOH arrectanui. KomrekT mebenn (mocamgounsix MecT) 48 mt. KommiekT Mebenu (ocagoIHbIX
MecT) Ais npenogaBatens 1 mrt. MenoBas mocka HacteHHas 2 mT. TpubyHa 1 mt. [Ipoektop EPSON EB-535W 1 mT.
Wntepaktusrasg gocka EliteBoard WR-84A10 1 mt. HoyrOyk ICL Pil55 1 mT. Be6-kamepa 1 mT. Berxon B HTEpHET,
BHYTPUBY30BCKasi KOMIBIOTEPHAsI CETh, TOCTYH B 3JIEKTPOHHYIO HH(POpMannoHHO-00pa3oBaTenbHy0 cpeny. Habop
yueOHO-HATIISITHBIX TTOCOOMIT: KOMIUIEKT IPE3EHTALUH B 3JIeKTPOHHOM (popMmare 1o npernojaBaeMoi TUCHUILIHHE 3-5 IT.

VYuebnast ayautopust Ne 60 (423600, Pecnybnuka Tarapcran, r. EnaOyra, yn. Kaszanckas, n. 89) mis npoBenenust
3aHSATHH JIEKIUOHHOTO THUIA, 3aHATHH CEMHUHApCKOTO THUIA, I'PYIIOBBIX M HHAWBUIYaJIbHBIX KOHCYJIBTALUH, TEKYIIEro
KOHTPOJISI ¥ TIPOMEKYTOYHOH aTTECTallMM,IIOMELIEHUE JUIsi CaMOCTOsTeNnbHONH paboThl. [lnomans 73,4 kB.M. Kommiekr
Mebemn (mocagovHbIx Mect) 29 mt. Komriekt mebernu (TrocatouHbIX MecT) Ui perogaBatents | mr. KoMmsloTepHBIN Ki1acc:
Komneroteps! intel core i5 15 mr. MoruTopsr ViewSonic 22d 15 mr. Ilpoexrop EPSON EB-535W | mt. MHTEpakTHBHAS
nmocka [QBoard DVT TNO82 1 mr. Tpubyna 1 mrt. Konguuorep 1 mr. Hacrennsie mon xu 6 mt. [lkad nByxcTBOpUaTHIii €
monkamu 1 mT. Beb-kamepa | mT. Beixonq B MHTepHET, BHYTPHBY30BCKasi KOMIIBIOTEPHASI CETh, JOCTYI B AJIEKTPOHHYIO
HHPOPMAINOHHO-00pa30BaTeNbHy0 cpexy. Habop yueOHO-HATITSIAHBIX MOCOOHIA: KOMIUIEKT IPE3EHTANI B SJICKTPOHHOM
(hopmaTe o mpenogaBaeMon JUCHUIUTHHE 3-5 T,

12. CpeacrBa aganTauMy npenoJaBaHus TUCUMIVIMHBI K NOTPeOHOCTSM 00y4arolMXcsi MHBAJIUA0B U JIML C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMU 310POBbSI

ITpu HEoOX0AMMOCTH B 00pa30BaTEILHOM IPOIECCE TPUMEHSIOTCS CIICTYIONINE METO/IBI X TEXHOJIOTHH, O0JICTIAI0IINe
BOCHPUSATHE HHPOPMAINK 00yJarONMMHUCS MHBAIHIAMH 1 JINIIAMH C OTPAaHUYCHHBIMI BO3MOXKHOCTSIMHU 3/I0POBBSI:

- CO3/aHME TEKCTOBOWH BEpPCHM JIOOOTO HETEKCTOBOTO KOHTEHTA U €ro BO3MOXKHOTO IIpeoOpa3oBaHMS B
aJIbTepHATHBHBIC (POPMBI, yIOOHBIE AJISI PA3IMYHBIX IT0JIB30BATEICH;

- CO3/1aHHE KOHTEHTa, KOTOPBIH MOXKHO IPEICTaBUTHh B Pa3IMYHBIX BUAAX O€3 MOTEpH NAHHBIX WM CTPYKTYPBHI,
MpEeTyCMOTPETh BO3MOXHOCTh MacIITaOMpOBaHMS TEKCTa M H300pakeHWH Oe3 MOTepH KadecTBa, IIPELYCMOTPETh
JOCTYITHOCTH yTIPABICHUS] KOHTEHTOM C KIIaBHATYPBI;

- CO37aHHME BO3MOXKHOCTEH AJIs1 00Yy4aIOIMXCsl BOCIPHHUMATE OJHY U Ty ’k€ HH()OPMALUIO M3 Pa3HBIX HCTOYHHUKOB -
HalpuMep, Tak, 4TOOBI JHIAa C HAPYIICHUSMH CIyXa IOJydaad HH(OPMALMIO BU3YaJbHO, C HAPYIICHHUSAMH 3pEHUS -
ayIHUaJIbHO;

- IPUMEHEHHE NTPOTPAMMHBIX CPE/ICTB, 00ECIICUNBAIONINX BO3MOKHOCTE OCBOCHHSI HABBIKOB M YMEHUI, HopMHUpyeMbIX
JUCHUIUIMHON, 3a CYET aJbTEepHATHBHBIX CIIOCOOOB, B TOM YHCJIE BUPTYAJIbHBIX J1a00paTOpuil M CHMYISLIHOHHBIX
TEXHOJIOTHH;

- IpIMEHEHHUE TUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOIOTHH JUIS ITepeiaun HHPOPMAINH, OPTraHU3aIi1 Pa3IHIHbIX
(hopM HMHTEpaKTHBHOW KOHTAaKTHOH paboThl 00y4aromierocst ¢ mperojaBarTesieM, B TOM 4YHcie BeOMHApOB, KOTOPbIE MOTYT
OBITH HMCIIONB30BAHBI JUIS IIPOBENCHUS BHUPTYaJbHBIX JICKIMH C BO3MOXHOCTHIO B3aMMOJICHCTBHS BCEX YYaCTHHKOB
JUCTaHIMOHHOTO OOY4YeHMs, NPOBEJCHUS CEMHHApPOB, BBICTYIUIEHHS C JOKIaJaMH M 3allUThl BBIIOJHEHHBIX pPaldoT,
MPOBEICHUS TPEHUHT OB, OPTaHN3aIMN KOJJIEKTUBHOM paboTHI;

- IPUMEHEHHE IUCTaHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHH 111 OpraHnu3aIu (POPM TEKYIIET0 U MPOMEXYTOUHOTO
KOHTPOJIS;

- YBEJIMUEHHE MIPOJIOIDKUTEIEHOCTH CAaYH 00YJarOIIMMCS MHBAJIMIOM WITH JINIIOM C OTPaHNYEHHBIMH BO3MOKHOCTSIMHU
370pOBbst (HOPM MPOMEKYTOUHOM aTTECTALIMHU 110 OTHOIMICHHIO K YCTAHOBIEHHOH MTPOIODKUTENEHOCTH UX CIauH:

- IPOAOJDKUATENHHOCTH CIauH 3a4€Ta MM HK3aMEeHa, IIPOBOMMOTO B MMCBMEHHON (hopMme, - He Ooree yeM Ha 90 MUHYT;

- IPOIOJKUTEIBHOCTH MOATOTOBKH 00YYarOIIErocsi K OTBETY Ha 3a4€Te MIIH IK3aMeHe, IPOBOANMOM B YCTHOU opme,
- He Ooree yem Ha 20 MUHYT;

- IPOJIOJDKUTENILHOCTH BBICTYIICHHUS 00y4aroLIerocst Mpy 3aluTe KypcoBoi paboThl - He OoJiee 4eM Ha 15 MHUHYT.

[Iporpamma cocraBieHa B cootBeTcTBHH ¢ TpeboBanusamMu @PI'OC BO n yueOHBIM mutaHOM 10 HampasieHuto 44.04.01
"Tlemarormueckoe oOpa3oBanue" U MarucTepckoil mporpamme "MaTtemarndeckoe oOpa3oBanue".
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1. CooTBETCTBHE KOMITETEHITMH IJIAHUPYEMBIM pe3yJibTaTaM 00yUYEeHHS 110 TUCIUTUTHHE (MOTYITIO)

Kox u HaumeHoBaHme | MHAMKATOPBI AOCTHKEHHs] KOMIeTeHUUHU /ISl | OuneHOYHbIe cpeacTea TeKylIero

KOMIIeTeHIIUH JAHHOM JUCHUTIIHHBI KOHTPOJI U MPOMEKYTOYHOI
aTTecTaluu

YK-1  Cnocoben 3HaTh 0a30BBIE METOABI KpUTHYECKOTO aHanu3a U | Tekymuii KOHTPOJIb:

OCYIIECTBIIATh OLEHKH NPOOJIEMHBIX CHUTyallui Ha OCHOBE | YCTHBIH OIPOC IO TEMaMm:

KPUTHYECKHUH aHaJIM3 | CUCTEMHOTO MOJXO/Aa; OCHOBHBbIE NpuHIMNEI | Tema 1. OcHOBHBIE ypaBHEHHUS

NpoOJIEMHBIX ~ CUTyallMil | KPUTHYECKOTO aHajiM3a; aJrOpUTMbl IIOMCKa | MaTeMaTHYECKOH (hH3HKH.

Ha OCHOBE CHCTEMHOIO
MOJIX0/1a, BBIPAOATHIBATH
CTpaTeruio AEHCTBUM.

BAapuUaHTOB PCUHICHUA MOCTaBJICHHOMI HpO6J’IeMHOfI
CUTyaluu.

YMeTh aHaNM3MPOBATH MPOOJIEMHYIO CHTYAIHIO
I10 33/JaHHOMY aJITOPUTMY; OCYIIECTBIISTH ITOUCK
BapHaHTOB PEIICHIS ITIOCTABICHHON MTPOOIEMHOM
CHUTYaIlNH; ONpPEICISITh CTPATETHI0 JTOCTHKEHHS
MIOCTABJICHHON 1€MW KakK I10CIEA0BATEIbHOCTH
1IaroB, NPeABUAs OOIIUN pe3yabTaT KaK0TO U3
HHX.

Bnanets 0a30BbIMH HaBBIKAMH KPHUTUYECKOTO
aHaiM3a TMPOOJEMHBIX CHUTyallud Ha OCHOBE
CHCTEMHOTO TOAXO0a M ONpEICICHAS CTPATCTHH
NEWCTBUM IS JOCTHO)KEHUS IMOCTABIIEHHOH IIEJIH.

Tema 2. Knaccuduxauums ypaBHeHHil c
YaCTHBIMH NPOU3BOAHBIMHU.

Tema 3. VYpaBHeHHA THIIEPOOIMIECKOTO
THUIA.

Tema 4. VYpaBHeHHs mapabOIMIECKOTO
THIA.

Tema 5. VYpaBHEHHMS 3UIMITUYECKOTO
THIIA.

[TuceMeHHast paboOTa Ha TEMBI:

Tema 1. OcHOBHBIE ypaBHEHHUS

MaTreMaTuueckoi GU3uKH.

Tema 2. Knaccudukanus ypaBHEHHH ¢
YaCTHBIMU IPOU3BOAHBIMH.

Tema 3. VYpaBHeHHA THIIEPOOIUIECKOTO
THUIIA.

Tema 4. VYpaBHeHHs mMapabOIMIECKOTO
THUIIA.

Tema 5. VYpaBHEHHS 3UIMITUYECKOTO
THIA.

IIpomexxyTOouHas aTTecTallus:

9K3aMEH.

OIIK-8 Bruagets
HaBBIKAMU KPUTHUYECKOTO
aHanM3a  MIPOOIEMHBIX
CUTyallUi Ha  OCHOBE
CHCTEMHOr0 MOAX0Ja |
OTIpENICTICHUsT CTPATeTUU
JNEeWCTBUN hilst:d
JIOCTHYKEHUS
IIOCTaBJIEHHOM IIENH.

3HaTh TEXHOJIOTHH NPOECKTUPOBAHHUS
MEJaroruueckoil  ACATEILHOCTH Ha  OCHOBE
CIEIUAIbHBIX HAy4YHBIX 3HAaHUM U PE3yJbTaTOB
HCCJIEIOBAHUM.

Vmethb IIPOCKTUPOBATH NneaarornieCcKyro
ACATCIBHOCTb Ha OCHOBE CIICHHMAJIbHBIX HAayYHBIX
3HAHUH U PE3YyIbTATOB PICCHeI[OBaHI/IfI.

Bmanets CII0OCOOHOCTBIO [IPOEKTUPOBATH
MEJaroru4eckyro  AesiTeIbHOCTh Ha  OCHOBE
CIEIUAIbHBIX HAy4YHBIX 3HAaHUM U PE3yJbTaTOB
HCCJIEIOBAHUM.

Texyimuii KOHTPOJIb:

VY CTHBLI ONIPOC 110 TEMaM:
Tema 1. OcHoBHBbIE
MaTreMaTuueckoil GU3uKH.
Tema 2. Knaccudukanusi ypaBHEHUH C
YACTHBIMH NTPOU3BOAHBIMH.

Tema 3. YpaBHeHHS THIIEPOOIHIECKOTO
THUIA.

Tema 4. VYpaBHeHHs MapabOIMIECKOTO
THUIA.

YpaBHEHUS

Tema 5. VYpaBHEHUS BIUIUNTUYECKOTO
TUMA.

[TucemenHas paboTa Ha TEMBI:

Tema 1. OcHOBHBIE ypaBHEHHSA

MaTreMaTuueckoi GU3uKH.

Tema 2. Knaccudukanusi ypaBHEHUH C
YAaCTHBIMHU NTPOU3BOAHBIMH.

Tema 3. VYpaBHeHHS THUNEpPOOIMYECKOTO
THUIA.

Tema 4. VYpaBHeHus mnapaboIM4ecKOro
THUIA.
Tema 5.
THTA.
IIpomexyTodHas aTTecTaIus:
9K3aMeH.

ypaBHeHI/Iﬂ SJUITHITHYCCKOTO




2. Kpurepun ornieHuBaHus CYOPMUPOBAHHOCTH KOMIIETCHITHIA

Komme 3aurteHo He 3auteno
TeHuus | Boicokuii ypoBeHb | CpenHuii ypoBenb | Huzkmii ypoBenb | Hu:ke moporosoro
(0OTJINYHO) (xopo1uo) (yA0BJ1€TBOPUTEJIBHO) YPOBHS
(86-100 6an10B) (71-85 6an10B) (56-70 6a110B) (Hey10BJIeTBOPUT
eJIbHO)
(0-55 6aas10B)
YK-1 3HaeT 0a30BBIC METOIBI 3HaeT 0a30BBIC METOTBI 3HaeT 0a30BBIC METOIBI He 3Haer 6a3oBbic
KPUTUYECCKOTO aHAIN3a U KPUTHYECCKOTO aHAIN3a U KPUTHYECCKOTO aHAIN3a U METO/IBI
OIICHKH MPOOIEMHBIX OIICHKHU MPOOIEMHBIX OIICHKHY TPOOIEMHBIX KPUTHYECKOTO
CUTYyaIluii Ha OCHOBE CUTyaluii Ha OCHOBE CUTYyaIlMii Ha OCHOBE aHaJlN3a U OLICHKU
CHUCTEMHOT'0 TIOIX0/1a; CHUCTEMHOTI'0O TIOJIX0/1a; CHUCTEMHOTO TIOAX0/12; MPOOJIEMHBIX
OCHOBHBIE TTPHHIIUTIBI OCHOBHBIE ITPUHIIUTIBI OCHOBHBIE TTPHHIIUTIBI CUTYyaIlid Ha
KPUTHYIECKOTO aHAIIN3a; KPUTHIECKOTO aHAIIN3A; KPUTHIECKOTO aHAIIN3A; OCHOBE
ANTOPUTMBI TIOUCKA OCHOBHEBIE aJITOPUTMEI OTJENBHBIE alITOPUTMBI CHCTEMHOTO
BapHaHTOB PELICHUS TIOVICKA BapHUAHTOB PEIICHUS | MOWCKA BAPHAHTOB MOTX0/1a;
TIOCTaBJICHHON MIOCTaBJICHHOH MPOOJIEMHON | PEIIeHHUs MMOCTaBICHHON OCHOBHBIE
POOJIEMHOM CUTYaIIH curyanuu. JJomyckaer MPOOJIEMHO CUTYaIIH. TIPUHITUITEI
HC3HAYUTCIIbHBIC OIlII/I6KI/I I[OHyCKaeT TUIIMYHBIC KPUTHUIECKOT'O
MIPY OTBETE Ha OIIUOKH MPU OTBETE Ha aHaIn3a;
TMOCTAaBJICHHBIC BOIIPOCHI. TMOCTAaBJICHHBIC BONIPOCHI. AJITOPUTMBI ITIOMCKa
BapUaHTOB
penenus
MIOCTaBJICHHOM
pooOIeMHOT
CUTYAIHH
YMmeeT aHaTU3UPOBATh YMmeeT aHaTU3UPOBATh YMeeT aHATU3NPOBATh He yMeer
MPOOJIEMHYTO CUTYAITHIO MPOOJIEMHYIO CUTYAIHIO II0 | TIPOOJIEMHYIO CUTYAIIHIO aHAITN3UPOBATh
0 3aJJAHHOMY aJITOPUTMY; | 3aJJaHHOMY aJTrOpUTMY; 0 3aJJAHHOMY alTOPUTMY; | TIPOOIIEMHYIO
OCYIIECTBIIATH TIOMCK OCYIIECTBIIATH TIOMCK OCYIIECTBIIATH TIOMCK CUTYAIHIO o
BapUAHTOB PCHICHUSA BapUAHTOB PCHICHUSA BAapUAHTOB PCHICHUSA 3aJaHHOMY
[IOCTaBJIEHHOM MOCTABJICHHOI ITPOOJIEMHOM | NOCTaBJICHHOM aJIrOpUTMY;
MpoOJIEMHOM CUTYyaINH; CUTYyaLlUuU; OIPEIEIISATh MpOOJIEMHON CUTyaIlul OCYILECTBIIATH
OMPECACIIATEL CTPATCTHUIO CTpaTeruro JOCTUKCHU A IIOHUCK BapUaHTOB
JOCTHUKCHUS MOCTaBJICHHOM ICJIN KaK peuicHuA
MOCTABJICHHOM IIETH KaK MOCJICIOBATEILHOCTH IIAar0B MOCTaBJICHHON
MOCJIEIOBATENEHOCTH poOIeMHO
1aroB, TPEABHISA OO CUTYAIVH;
Pe3yIbTaT KaXKJOTO U3 HUX OTIpEeNIeNATh
CTpaTeruio
JTOCTHKEHUS
IIOCTaBJIEHHON
LeNn KakK
MOCTIeI0BATENBHOC
TH 111aroB,
npenBuns o0t

pe3yIpTaT KakIoro
U3 HUX.

Bnageet 6a3oBbiMH
HaBbIKAMU KPUTHYECKOTO
aHaM3a MpoOJIEMHBIX
CUTyalluil Ha OCHOBE
CHCTEMHOTO MOJX0/1a U
OTIpeJIeNICHUs CTPaTernuu
IEeUCTBHI I
JIOCTHIKCHUS
MMOCTaBJICHHOM TICITH.

Bnaneer 6a3oBbIMu
HaBBIKAMU KPUTHUECKOTO
aHaJIM3a POOJIEMHBIX
CUTyalluil HA OCHOBE
CHUCTEMHOI0 HOAX0/1a.
JlommyckaeT He3HaYUTEIbHbIE
OImMOKY IpH OTBETE HA
MOCTaBJIEHHBIE BOMPOCHI.

Brianeer oTnenbHBIMU
HaBBIKAMU KPUTHYECKOTO
aHaJIM3a MPOOJIEMHBIX
CUTyalluil HA OCHOBE
CUCTEMHOI0 MOAX0/1a.
Homyckaer
HE3HAYUTEIBHBIE OIINOKT
IIpH OTBETE Ha
MOCTaBJIEHHBIE BOIIPOCHI.

He
0a30BEIMH
HaBBIKAMU
KPUTHYECKOTO
aHanmm3a
MPOOJIEMHBIX
cutyanuin Ha
OCHOBE CHCTEMHOTO
MoIX01a u
OTpeIeICHUS
CTpaTeruu
JIeUCTBUI
JTIOCTHYKCHUS

BJIaacCcT

JJIA




MOCTAaBJICHHOM

LeITH

OIIK-8 | 3HaeT cOBpeMECHHBIC 3HaeT OCHOBHBIE 3HaeT oTAeIbHbIE He 3Haer
TEXHOJIOTHH COBPEMCHHBIC TEXHOJIOTHU COBPEMCHHBIC TEXHOJIOTHU | COBPEMCHHEIC
MPOCKTHPOBAHUS MPOCKTHUPOBAHUS MPOCKTHUPOBAHUS TEXHOJIOTHH
MeIarorndecKoit MeIaroruIecKoi MeIaroruIecKoi MPOCKTHUPOBAHUS
JICSITEIBHOCTH Ha OCHOBE JIESITEIBHOCTH Ha OCHOBE JIESITEIBHOCTH Ha OCHOBE MeIaroru4ecKoi

MPUHIUIIOB HAYYHOTO
MIO3HAHUS U PE3yIbTATOB

MPUHIUIIOB HAYIHOTO
MO3HAHUS U PE3yIbTATOB

MPUHIUIIOB HAYYHOTO
MO3HAHMS U PE3yNbTATOB

JCATCIBHOCTH Ha
OCHOBE€ IIPUHIINIIOB

HCCIIEeI0OBaHUI uccnenoBanuil. Jlomyckaer uccienoBaHuil. Jlonyckaer | Hay4HOTo
HE3HAYHUTEIbHBIE OIINOKH TUIWYHBIC OMNOKU TPH MO3HAHMS U
IIPU OTBETE Ha OTBETE Ha IIOCTABJICHHbIC PpE3yIbTaTOB
MOCTABJIEHHBIE BOIIPOCHI. BOIIPOCHI. HCCIIEJOBaHNI
YMeeT caMOCTOSTENBHO YMeeT caMOCTOSTENBHO ‘YMeeT npoeKTUpoBaTh He ymeer
MPOEKTUPOBATh MIPOEKTUPOBATh Mearoru4ecKyo CaMOCTOSATENIEHO
MelarOrYecKyIo Mearorv4ecKyo JIeSITEIbHOCTD HA OCHOBE MIPOEKTUPOBATh
JIeSITeIbHOCTD HAa OCHOBE JIESITEIbHOCTD HA OCHOBE MPUHIUIIOB HAY4YHOTO MearOrMYecKyIo

IIPUHLIUIIOB HAYYHOI'O
[IO3HAHUS U PE3YJIbTaTOB

IMMPUHIIUIIOB HAYYHOT'O
no3Hanus. Jlomyckaer

no3Hanus. Jlomyckaer
TUIIUYHBIC OHJI/I6KI/I npu

JACATCIBbHOCTH HA
OCHOBC IIPHUHIIMIIOB

HCCIIeIOBaHUM HE3HAYMTENILHBIE OIIMOKU OTBETE Ha IMOCTABJICHHEIC Hay4HOTO

TIPH OTBETE Ha BOTIPOCHI. ITO3HAHUS U

MIOCTaBJICHHBIE BOTIPOCHI. pe3yIBTaToOB

HUCCIIEIOBAHUHN

Brnaneer cmocoOHOCTBIO Brageer cnocoOHOCTBIO Bnazmeer crmocoOHOCTHIO He Brnageer
CaMOCTOSITCIILHO CaMOCTOSTEIBHO MIPOEKTHPOBATH CIIOCOOHOCTBHIO
MIPOEKTHPOBATh MIPOEKTHPOBATh MIeIarOTMIECKYI0 CaMOCTOSTEIbHO
MeAarorn4ecKyro MeAarorn4ecKyro JIeSITCILHOCTh HA OCHOBE MIPOEKTUPOBATH
JIeATEeIbHOCTh Ha OCHOBE JIeSITCILHOCTh HA OCHOBE MIPUHIIMIIOB HAYYHOTO MearorunIecKyro

HpI/IHHI/Il'[OB Haquoro
IO3HAHUS U PE3YJIbTaTOB
HCCIIEIOBAHUI

MPUHIUIIOB HAYYHOTO
no3Hanus. Jlomyckaer
HE3HAYUTEJIbHBIE OLIMOKHA
MIPY OTBETE Ha
MOCTABJICHHBIE BOMIPOCHI.

no3Hanus. Jlomyckaer
TUIIUYHBIC OHJI/I6KI/I npu
OTBETE Ha MOCTaBJICHHbIE
BOIIPOCHI.

eATENLHOCTE Ha
OCHOBE MPHUHIIUIIOB
Hay4HOTO
MO3HAHUS U
pe3yIBTaToOB
HCCIIEIOBAHUN




3. Pactipenienenue omeHOK 3a (POPMBI TEKYIIET0 KOHTPOIIS M MTPOMEKYTOUHYIO aTTECTAIHIO

3 cemectp:
Texymuii KOHTPOJIb:

YcrHblit onpoc — 25 6amios

Tema 1. OcHOBHBIE ypaBHEHHUS] MaTeMaTH4ECKON (QpU3NKH.

Tema 2. Knaccudukanus ypaBHeHHUH ¢ 4aCTHBIMH POU3BOTHBIMU.
Tema 3. YpaBHeHUs TUNIEPOOINYECKOTO THIIA.

Tema 4. YpaBHeHUs napabonndecKoro Tuma.

Tema 5. YpaBHEHUS IIUOTUYECKOTO TUIIA.

[Mucemennas pabota — 25 6ammoB.

Tema 1. OCHOBHBIE YpaBHEHHS MaTeMaTHIECKOH (HU3UKH.

Tema 2. Knaccngpukamus ypaBHEeHHH ¢ YaCTHBIMHU IIPOU3BOIHBIMH.
Tema 3. YpaBHeHHS THIIEPOOTIMYESCKOTO THIIA.

Tema 4. YpaBHeHHs napabonndecKkoro Tuma.

Tema 5. YpaBHeHUs JUIMNITUYECKOTO THUIIA.

Uroro makcuManbpHoe KoiandecTBo 6amios o bBPC 25+25=50 6aios.

I[IpomMe:xkyTouHasi aTTecTAalUs — 3K3aMeH — 50 6aoB.

[IpomexyTodHas aTTeCTalrs MPOBOIUTCA ITOCIIC 3aBEPIUICHUS N3YICHUS NUCIUIUINHEI MITH €€ 9acTH B opMe, OTIpeIesieMoi
y4eOHBIM IUIAHOM 00pa30BaTeNFHOW MPOrpaMMBI C MENBI0 OICHHTh pPabdOTy OOydYaromerocs, CTENEHb YCBOCHHS
TEOPETHUYECCKIX 3HAHUHN, YPOBEHD C(HOPMUPOBAHHOCTH KOMIICTCHIINH.

[IpemonaBaTens, MPIHUMAIOMINN YK3aMeH 00SCIIEeINBACT CITydaifHOe pacipeelicHIe BAPHAHTOB dYK3aMEHAIIOHHBIX 3a1aHUH
MEXIy OOYyYaroIIUMICS C MOMOIIBI0 OWIETOB W/MIM C NMPUMCHEHHEM KOMITBIOTEPHBIX TEXHOJIOTHH; BIIpaBe 3a1aBaTh
06yt1a101ueMyc51 JOTIOJIHUTCIIbHBIC BONIPOCHI U JaBaTh JOIMOJTHUTCIBHBIC 3alaHUA TIOMUMO TCX, KOTOPLIC YKa3aHbI B onere.
DK3aMeH MPOBOAMTCS 1Mo OwietaMm. B kaxkmoM Ouiere 0IUH TCOPETUYCCKHUI BOMIPOC M OHA 3amada. Ha Bompockl Ouiera
JlaeTcs MUCbMEHHBIN UM YCTHBIM OTBET.

1-i1 ycTHBIN WK MHUCEMEHHBIHN OTBET — 25 6aJIoB.

2-11 yCTHBII WY MUCBMEHHBIN OTBET — 25 0aIoB.

Hroro 25+25=50 6amios.

Oomiee KOMMYIEeCTBO OAJUIOB IO TUCIHUIDIHHE 32 TEKYIIHH KOHTPOIb M MMPOMEXYTOUHYIO aTTectamnuro: 50+50=100 6amios.

CooTBeTCTBHE OAIJIOB U OIICHOK:
Jlist sx3ameHa:

56-70 — y1OBJICTBOPHUTEIILHO
71-85 — xoporiio

86-100 — orTinyHO

0-55 — HeyI0BIETBOPUTETHHO

4. OueHoYHbIE CPEICTBA, MOPSIAOK HX MPHMEHEeHUs H KPUTEPUH OLleHHBAHUS

4.1. OueHoYHbIE CPEACTBA TEKYIIEro KOHTPOJS (YCTHEIH ompoc, pedepar)
4.1.1. YcTHbIii onpoc 10 TeMaMm:

Tema 1. OCHOBHBIE YpaBHEHHS MaTeMaTHIECKOH (pH3HUKH.

Tema 2. Knaccudukanus ypaBHeHHUH ¢ 4aCTHBIMH PON3BOJHBIMU.

Tema 3. YpaBHeHHs THIEpOOIMYECKOTO THIIA.

Tema 4. YpaBHeHHa 1apaboIn9IecKoro THIA.

Tema 5. YpaBHEeHUs JUIMNITUYECKOTO THUIIA.

4.1.1.1. ITopsiaox npoBeaeHUsI.

YCTHBI ONMpOC MPOBOAWTCA Ha MPAKTUUECKHUX 3aHATHAX. OOydaromipecs BBICTYHNAIOT C JOKJIaJaMH, COOOIIEHUSMH,
JOTIOJTHEHMSAMH, y4YacTBYIOT B IHMCKYCCHM, OTBEYAlOT Ha BOMPOCH! IpemnomaBarens. OIeHUBaeTCs YpPOBEHb JIOMalIHEH
MIOJTOTOBKH TI0 TEME, CIIOCOOHOCTh CHCTEMHO U JIOTHYHO H3JIaraTh MaTepual, aHaJu3HupoBaTh, OTBEYATh Ha
JIONOJTHUTENBHBIE BOIIPOCHL.

4.1.1.2. Kpurepuu oneHUBaHUSA
22-25 6aJJ10B CTABUTCH, €CJIM 00yYAIOIHIACS:
B oTBere KkaueCTBEHHO PACKPBITO COJEpXKAHHE TEMBI, JAaHO HCUepIbIBaloliee pemeHre 3agadun. OTBEeT XOpOILo
CTpYKTypHupoBaH. [IpekpacHOo OcBOeH MNOHATHHHBIN anmapar. [IpoleMOHCTpUPOBAaH BBICOKMH YPOBEHb ITOHMMAaHHUS
Marepuaina. [IpogeMoHCTpHpOBaHO YMeHHE (HOPMYIUPOBATH CBOU MBICIIH, 00CYK/1aTh AUCKYCCHOHHBIE TTOJIOKEHHUS.
18-21 6a1;10B CTABHUTCS, €CJIU 00yYAIOLIMIACS:



OCHOBHBIE BOTIPOCHI TEMBI PACKPHITHI, JAHO B LIEJIOM BepHOE peuienue 3ajaun. CTpyKTypa OTBETa B LIEJIOM aJeKBaTHA TEME.
Xopo110 0cBOEH MOHATHIHBIH annapart. [IpogeMoHCcTprpoBaH XOpoIIUi ypoBEeHb IOHUMaHUS MaTepuana. Xopollee yMeHHe
(hOopMyIHPOBATH CBOU MBICITH, 00CYKIaTh TUCKYCCUOHHBIC TIOI0KEHUS.

14-17 6an10B CTABUTCS, €CITU 00YIAIOTIHIACS:

ConieprkaHue TEMbI YaCTUYHO PACKPBITO, PEIIICHUE 3a1a9H COACPKUT mpobebl. OTBET €1ab0 CTPYKTYpHpoBaH. [IOHATHITHBIH
ammapar OCBOCH 4acTWYHO. [loHMMaHWe OTHEeNbHBIX IMOJIOKCHHH M3 MaTepHaja Mo TeMe. Y ZOBJICTBOPUTEIHHOE YMEHHE
(hOpMyIHPOBATH CBOM MBICITH, 00CYKIaTh TUCKYCCHOHHBIC TIOJI0KECHHUS.

0--13 6aJ1J10B CTABUTCS, €CJIH 00yYAIOIINIACS:

Temy He packpsul. [IoHATHIHEIA anmapaT OCBOSH HEYJOBIETBOpHUTENbHO. [loHNMaHne MaTeprana ¢pparMeHTapHOS W
oTcyTcTBYyeT. Heymenune GpopMynnpoBaTh CBOM MBICIH, OOCYXKIATh TUCKYCCHOHHBIE TTOJI0KEHUS .

RPoo~NoORrwWNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

4.1.1.3. Conep:xaHue OLIEHOYHOI0 CpPeCTBA

Bomnpocs! 11 ycTHOrO ompoca:

KoppexTtHocTs o Anamapy.

YpaBHeHue KojeOaHUi CTPYHBI.

YpaBHEHHE TETIONPOBOIHOCTH.

ITocraHOBKa 3a7au IS SIIUNTHYECKUX YPaBHECHUH.

[IpuBeneHne K KAHOHUYECKOMY BHY TUIIEPOOIMYECKOrO YpaBHEHUSI.
[TpuBeneHne K KAHOHMYECKOMY BHIY MapaboIMIeCcKOT0 ypaBHEHHS.
[TpuBeneHne K KAHOHMYECKOMY BHIY JUIMNTHYECKOTO YPABHEHHUS.
Knaccudukanms ypaBHeHni B Cilydae MHOTHX IT€PEMEHHBIX.

Cxema MeToza pa3/iesiCHHs IEPEMCHHBIX.

3anaya Hltypma-JInysuis.

Merton pa3zeneHus NepeMeHHBIX I HEOAHOPOAHOTO yPaBHEHHUS.
®opmyisl I'puna.

Oyuxuus ['puna.

OOBbEeMHBIH TOTEHIIUA.

IToreHuunan npocToro cios.

ITorennuan 1BOMHOTO CIIOS.

Merton UHTErpajlbHbIX YpPaBHEHUH.

HauansHo-KpaeBas 3a1a4a [uisl MapaboIMuecKuX ypaBHeHUH. [IpuHIMIT MakcuMyma.
3anaya Komwu ans ypaBHeHus TeruionpoBoaHoctu. Muterpan [lyaccona
®opmyner Jamambepa u [TyaccoHa.

Merton cycka.

Pactipoctpanenne BouH.

4.1.2. IlucbMeHHas padora:

Tema 1. OcHOBHBIE YpaBHEHHS MaTeMaTHUECKOH (DU3UKH.

Tema 2. Knaccudukarys ypaBHeHHH ¢ YaCTHBIMHU TIPOU3BOAHBIMH.

Tema 3. YpaBHeHHS THIIEPOOIHMYECKOTO THIIA.

Tewma 4. YpaBHeHUs: TapabOJINIECKOTO THTIA.

Tema 5. YpaBHeHUs JUIMNITUYECKOTO THUIIA.

4.1.2.1. Ilopsaaok npoBeaeHuUsl.

OOyuwaromuecst mUIIyT paboTy, colepiKallylo HA0Op 3a4ad, NPEUIOKEHHBIX IperojaBaTelieM, W CHAI0T

TIPEToaBaTeNo0 B MMCbMEHHOM BHe. OIeHNBAIOTCS NMPABUIIBHOCTD 1 MOJIHOTA PEIICHHMS 33/1a4, BIaJeHHE TEOPETHIECKUM
MarepuaiioM, GOpMyJIHPOBKa BBIBOJIOB, COONIIOICHHE TPeOOBaHMUIT K CTPYKType B 0popMIIEHHIO PaOOTHI, CBOEBPEMEHHOCTh
BBINTOJTHEHMA. PaboTa BBITIOIHSAETCS OT PYKH.

4.1.1.2. Kputepuu oneHUBaHUSA

22-25 6aNJ10B CTABUTCS, €CJIH 00yYAIOIIHIACS:

— TOJIHOCTBIO PEIIMI MPEII0KEHHBIC 3a/1a4H;

— MPOJAEMOHCTPHPOBAJ OTIMYHOE BJIaICHHE TCOPETHUCCKAM MATCPHATIOM;

— pemeHue 3a1a4 0(hOpPMIIEHO JIOTUIECKH MPABUIIHBHO U HE COAEPKUT BHIYUCIUTEIHHBIX OIHUOOK;

— CTPYKTypa paboThl COOTBETCTBYET MTOCTABICHHBIM 3a/1a4aM, pab0oTa BBIIIOJIHEHA CAMOCTOSITEIIBHO.
18-21 6ans0B cTaBHUTCS, €CJIN 00yYAIOLIHICS:

— MOJTHOCTBIO Pelni He MeHee 75% mpeioxkeHHbIX 3a/1a4;

— IIPOJICMOHCTPHPOBAJ XOPOIIIee BIaICHHE TCOPETUICCKUM MATEPUAIIOM;

— pernieHue 3a1a49 0hOPMIICHO TOTHYECKU MPABIIBHO M HE COACPIKUT IPYOBIX BEIYUCIUTEIBHBIX OMIHOOK;
— CTPYKTypa pabOThl COOTBETCTBYET MOCTABICHHBIM 3a/1a4aM, pa0doTa BHIIIOIHEHA CAMOCTOSATEIBHO.
14-17 6annoB craBHUTCS, €cJIN 00yYAIOIHCS:

— TIOJTHOCTHIO pemmni He MeHee 50% mpenIoxKeHHbBIX 3a/1a4,;

— IPOJICMOHCTPUPOBAJ YAOBICTBOPUTEIHHOE BIIAJCHUE TCOPETHUCCKUM MaTCPHAIIOM;

— pemeHue 3a1a4 0(pOpPMIIEHO JIOTUIECKH MPABUIIHBHO U HE COAEPIKUT IPYOBIX BRIYUCIUTEIHHBIX OMIHOO0K;
— CTPYKTypa paboThl COOTBETCTBYET MOCTABICHHBIM 3a/1a4aM, pa0doTa BIMOJIHEHA CAMOCTOSATEIIBHO.
0--13 6a/lJI0OB CTaBUTCSH, €CJIM 00yUatOLIuiics:

— NOJTHOCTHIO pemni MeHee 50% MpeanoKeHHbIX 3ajay;



— MPpOACMOHCTPUPOBAJI cnaboe BJIaICHUEC TCOPCTUICCKUM MATCPHUATIOM;
— peeHue 3aaa4 COACPIKUT pr6I>Ie BBIYUCIIUTCIIBHBIC OHII/I6KI/I;
— CTPYKTYypa pa60T1,1 HE COOTBETCTBYCT NOCTABJICHHBIM 3aJavaM, pa60Ta BBITIIOJITHCHA HCCAMOCTOSATCIIBHO.

4.1.1.3. ConepsxaHne OLEHOYHOI0 CPEACTBA
3amaua 1. ITycte u(x,y) — rapmonuueckas B obnactu G (yHkims. Byger au rapMoHMYecKoit B TOM ke 001acTu
¢bynkuys u(x + a,y + b)?
3agaua 2. PemmTh cMellaHHYIO 33034y Up = AUy, Uy (0,t) = u,(m,t) =0, u(x,0) = cos3x + cos 5x,
u(x,0)=0.

3anaua 3. Pemuts 3anaqy Komu uy = au,, + et

, u(x,0) =x, u;(x,0) =cosx .
7mTX
7.
3agaga 5. 3anmcats ypaBHeHHe Jlamiaca Ha INIOCKOCTH B TOJIAPHBIX KOOPIHHATAX.
3anaya 6. HaliTu oOliee pelieHne YPaBHEHUS Uyy + 2Uyy — 3Uyy = 2.
4.2. OueHOYHBIE CPEICTBA MPOMEKYTOYHON aTTeCTALINU
4.2.1. Jxk3ameH
4.2.1.1. Ilopsigox nmpoBeaeHHs
[To gucnmmumHE MpPEeayCMOTPEH dK3aMeH. JK3aMeH IPOXOIuT Imo OmieraM. B xaxkmom Omiere qBa Bompoca (OIUH
TEOPETHUYECKHH, BTOPOH 3a/1ada). 3agaun MoAOUparoTCsl aHAJOTHYHBIC PACCMOTPEHHBIM B MHCBMEHHOH padore. DK3aMeH
HMEET LEJIbI0 KOMIUIEKCHYIO IPOBEPKY OCBOCHMS TUCHUILIMHBL. OOydaromuiics momry4yaer OmieT u BpeMs Ha HOATOTOBKY.
DK3aMeH MPOBOJUTCS B YCTHOM, MMCEMEHHON MJIM KOMIBIOTEpHOH (hopme. OLieHuBaeTCsI BIaACHHE MaTEpHAIIOM, €TO
CHCTEMHOE OCBOEHHE, CIOCOOHOCTh MPUMEHATH Hy KHBIC 3HAHHS, HABBIKMA M YMEHHUS IIPH aHAIN3E IPOOJIEMHBIX CUTYAIHH 1
PECUHICHUUN MTPAKTUYCCKUX 3a/:[aH1/1171.
OoOyuaromuecst BeiOupatorT Ownetr. [laercs Bpemst Ha noaroroBky (30 muHyT). s oTBeTa Ha BOIPOCHI OMieTa
00yyJaromyecst BbI3bIBAIOTCSI IO CITHCKY.
4.2.1.2. Kputepuu oneHuBaHMs.
Kaxkplit n3 1ByX BOIPOCOB OLIEHUBACTCSI MAKCUMYM B 25 0aJlIOB.
22-25 6ansi0B cTABUTCS, €CJIH 00yYAKOIIHIiCS:
B oTBere KauecTBEHHO PacKphUI conepkaHue TeMbl. OTBET XOPOIIO CTPYKTypHpoBaH. [IpekpacHO OCBOEH MOHSATHHHBIA
ammapart. [IporeMoHCTpHpOBaH BBICOKHH YPOBEHb TOHNMaHuUs MaTepuana. OTIngHoe yMeHne GOpMyITHPOBAaTh CBOM MBICIIH,
00CyXIaTh TUCKYCCHOHHBIE MOJI0KEHHS.
18-21 6an110B cTaBHUTCS, €CJIM 00yJaroOIMiics:
OCHOBHBIE BOIIPOCHI TeMBI packpbll. CTPyKTypa OTBETa B IIETIOM aJIeKBaTHAa TeMe. XOPOIIO OCBOCH MOHATUIHBIN anmapar.
[IponemMoHCTpUpPOBaH XOPOIIMH ypOBEHb MOHHUMAaHHS Marepuana. Xopolee yMeHHe (OpPMYIHpPOBaTb CBOM MBICIH,
00CykJaTh TUCKYCCHOHHbIE MOJI0KEHHSI.
14-17 6an10B cTaBUTCS, €CJIU 00ydaromiics:
Temy uactuyno packpsii. OTBeT ci1abo CTpyKTypupoBaH. [IOHATHITHBIM anmapat 0OCBOCH yacTuYHO. [[oHMMaHKe OTACIbHBIX
MOJIOKCHUH U3 Marepuajga IO TeMme. YJOBJICTBOPUTEIbHOE YMEHHE (OPMYJIHUpOBATh CBOM MBICIH, OOCYXIaTh
JIUCKYCCUOHHBIE TTOJIOXKEHUSL.
0--13 6aJI0B CTABUTCS, €CJIH 00y YaAKOIIHTiCs:
Temy He packpbul. [ToHATHIHBIN anmapaT 0CBOEH HEYIOBIETBOpUTEIbHO. [loHMMaHne MaTepruana pparMeHTapHOE WITH
orcyTcTByeT. Heymenue ¢popMyIMpoBaTh CBOU MBICIH, 00CYXK/IaTh AUCKYCCHOHHBIE TIOJIOKEHNUS
4.2.1.3. OueHo4Hble cpeaAcTBa
Bompocs! k 5k3ameny
1. TlocraHOBKa Ha4aIbHO-KPAaeBBIX M KPAeBhIX 3ajad.
Krnaccudukanms u npuBeieHne K KAHOHUYECKOMY BHJY KBa3HJIMHEHHBIX ypaBHEHHH C ABYMsI HE3aBUCHMBIMHU
TICPEMECHHBIMU.
Knaccugukaiust ypaBHEHHIA B Clydyae MHOTHX HE3aBHCUMBIX MEPEMEHHBIX.
Oo1iee perieHre ypaBHeHuUs kojeOanuii cTpynsl. @opmyina Janambepa.
CyHICCTBOBaHI/Ie, C€ANHCTBCHHOCTH U yCTOﬁ‘{HBOCTB pemeHuA 3aga4mn Komn JJI BOJTHOBOT'O YPABHCHUA.
duznveckuii cMpica Gopmyisl JJanambepa.
®opmyna Ilyaccona.
Merton crycka.
Pacnipoctpanenne BouH.
0. HeonHoponHOE BOTHOBOE YpaBHEHHE.
1. Meton ®ypre aist ypaBHEHHs KOoJIeOaHUI CTPYHBI.
12. TlepBas kpaeBas 3aj1a4a JJisi ypaBHEHHS TEIUIONPOBOJHOCTH.
13. 3apaua Koum it ypaBHEHHUs TETUIONPOBOAHOCTH.
14. Pemenue 3anaun Komm 11t oAHOPOIHOTO ypaBHEHUS TETUIONPOBOHOCTH.
15. ObocHoBanume pemenus 3agaun Komm B Buae unaterpana [lyaccona.
16. dusunueckas uHTepnperaiys peureHus 3anadn Ko B Buae unrerpana [lyaccona.
17. 3apgava Kommwm 115t HEOJHOPOTHOTO YPaBHEHUSI.
18. HHrerpansHOe npezcTaBieHne IBaXAbI JUddepeHInpyeMbIx QyHKIUH.

3anaua 4. Pemwuts 3304y Uy = A%y, U (0,t) = u, ([, t) = 0, u(x,0) = sin

N

RBPOOoN O ~W



19.
20.
21.
22.
23.
24.

OCHOBHBIE CBOWMCTBA FApPMOHNYECKUX (PyHKLMIL.

Teopema eAMHCTBEHHOCTH pellieHus 3a1auu Jupuxie.

Pemenue 3anaun Jupuxie 1is kpyra.

[Tpunoxxenne nuterpana [lyaccona k ucciieJoBaHUIO TAPMOHUYECKUX (QYHKIIHH.
Teopema enMHCTBEHHOCTH peleHus 3agaun Helimana.

Pemenne 3amaun Jupuxiie meronom (yHknmu ['puHa.



Tpunooicenue 2
K paboueti npocpamme OUCYUNIUHBL (MOOYJis)
51.B.01.04 Ypasnenus mamemamuueckou Guzuxu

Ilepeuyens uTEepaTypbl, HEOOXOAMMON JJISl OCBOEHMSI TUCHHUILIMHBI (MO1YJIs1)

Hampagsnenne noarorosku: 44.04.01 - TTenarormdeckoe 00pa3oBaHue
[Ipodws moaroToBKH: MaTeMaTHieckoe 00pa3oBaHue
Kpanmndukanus BHITyCKHUKA: MaruCTP

®opma o0ydeHus: 3a04HOC

SI3b1k 00yUCHUS: PYCCKUI

I'on Havana oOyueHus o oOpasoBaTenbHOU nporpamme: 2026

OcHoBHas JuTEpaTypa:

1. Jlecun, B. B. YpaBHeHns maTtemaTudeckoi ¢pusuku : yaedHoe nocodue / B.B. Jlecun. — Mocksa : KYPC :
NH®PA-M, 2023. — 240 c. - ISBN 978-5-906818-61-4. - Tekcr : anexTponHsii. - URL:
https://znanium.ru/catalog/product/2126799. — Pexxum noctyma: mo moJmuckKe.

2. Caburos, K. B. YpaBHenust MaTematuueckoit Gpusuku : yueOHuk : B 2 yactsax / K. b. Cadbutos. — 4-¢ usz. (311.).
— Mockaa : Jlabopatopus 3nanuii, 2024 — Yacte 1 — 2024. — 326 c. — ISBN 978-5-93208-620-9. — Tekcr :
9NIEKTPOHHBIH // JlaHb : anexTponHo-6ubaroTeunas cucrema. — URL: https://e.lanbook.com/book/387614. — Pexum
JOCTYIa: JUIs aBTOPU3. NOJIb30BATEICH.

3. Caburos, K. B. YpaBHenust Mmatemaruueckoit Gpusuku : yaeOHuK : B 2 yactsax / K. b. Caburos. — 4-¢ uzz. (311.).
— Mockga : JIabopatopust 3Hanuit, 2024 — Yacts 2 — 2024. — 258 c. — ISBN 978-5-93208-621-6. — Texkcr :
9NeKTPOHHBIH // Jlanb : anekTponHo-6ubaroreunas cucrema. — URL: https://e.lanbook.com/book/387617. — Pexum
JOCTyTIA: JUIS aBTOPH3. OIb30BaTEINeH.

4. AbnpaxmanoB, B. I'. YpaBHeHHsT MaTeMaTHIECKON (PU3HUKH : TEOPHS U MPAKTHKA [ DNEKTPOHHBIH pecypc] :
yuebHoe mocooue / coct. B.I'. AGapaxmanos, I'. T. Bynrakosa. — 2-¢ u3n., ctep. — Mocksa : ®JIMHTA, 2019. — 338 c.
- ISBN 978-5-9765-1988-6. - Tekct : anextponnbiit. - URL: https://znanium.com/catalog/product/1047468. — Pexum
JIOCTYTA: 110 MOJIITUCKE.

5. Tutos, K. B. YpaBuenus marematudeckoii ¢pusuku. [Ipakrukym. KoMnbloTepHble TEXHOJIOTHU PELLICHHUS 33024
: yueGHoe noco6ue / K.B. TuroB. — Mocksa : PUOP : UHOPA-M, 2022. - 262 c. - (Bsicuiee oopazosanue). - DOI:
https://doi.org/10.29039/01812-5. - ISBN 978-5-369-01812-5. - Tekcr : anexktponusiit. - URL:
https://znanium.com/catalog/product/1874633. — Pexxum 10cTyma: MO MO/IIHCKE.

Jlono/IHNTe IbHASA JIUTEepaTypa:

1. Kanapeiikun, A. U. YpaBHeHns matemarndeckoit gpusuku : yueOnuk / A. 1. Kanapeiikun. - Mocksa ; Bonorna
: Undppa-Umxkenepus, 2024. - 148 c. - ISBN 978-5-9729-2071-6. - Tekcr : anexrporHubIid. - URL:
https://znanium.ru/catalog/product/2171813. — Pesxxum qocTyma: 1Mo moIucKe.

2. 3aBepiuunckuii, J{. Y. Teopusi BOITHOBBIX siBJieHMiA. BonHbl B 1a3me : yuyeGHO-MeToqudeckoe nocodue / J1. Y.
3asepruuackuii, 1. C. Psimukos. — Camapa : Camapcekuii yausepeutet, 2023. — 148 ¢. — ISBN 978-5-7883-1946-9. —
TekcT : aeKTpoHHbI# // Jlaub : a1ekTpoHHO-O0nbaMoTeuHas cucrema. — URL: https://e.lanbook.com/book/406592. —
Pexxum foctymna: Ui aBTOPU3. MOJIb30BaTENeH.

3.Topmmna. O. A. YpaBHeHus: MaTeMaTHieckoi pusnky : yuedHoe nocodbue / O. A. Topimmaa. — Mockaa :
NH®PA-M, 2020. — 59 c. - ISBN 978-5-16-108561-5. - Tekcr : anexTponHsIit. - URL:
https://znanium.ru/catalog/product/1089483. — Pexxum nocTyma: Mo MOAIKCKE.



Ipunoowcenue 3
K paboueti npoepamme OUCYUNTUHBL (MOOYJis)
51.B.01.04 Ypasnenus mamemamuueckou uzuxu

Hepeqem, HH(l)OpMaIII/IOHHI)IX TeXHOJIOFHﬁ, HCMOJIB3YEMBIX /I OCBOCHUA TUCHHUIIJINHBI (MOIIleSl), BRJIIOYasi
nepevYeHb NPpOorpaMmMHoOro o0ecneyeHns: U I/lH(l)OpMaIII/IOHH])IX CIIPaBOYHBIX CUCTEM

Hanpagsnenue noarorosku: 44.04.01 - [Menarorunyeckoe odpa3zoBaHue
[Ipodws moaroToBKH: MaTeMaTHIeckoe 00pa3oBaHue
KBann¢pukanus BbITyCKHUKA: MAaruCTP

dopma 00ydeHHS: 3209HOE

SI31K 00yUCHUS: PYCCKUI

I'on Havana oOyueHus o oOpasoBaTenbHOU nporpamme: 2026

OcBoenne JUCHUIIIIUHBI (MOI[yJ'Iﬂ) npeanojgara€T MCMoJb30BaHUE CICAYIOMICTO IMPOTrpaMMHOI0 obecrieueHust U
I/IH(I)OpMaI_II/IOHHO-CHpaBO‘-IHbIX CHUCTEM:
Office Professional Plus 2010
Notepad ++
Maple V Release 4
MathCAD Education-University Edition
OnextponHast oubimoteynas cuctema «ZNANIUM.COM»
3J‘I6KTp0HHa§I OnOIMoTEYHAs CUCTEMA I/ISZ[aTeJ'IBCTBa «Jlaap)
3J‘I6KTp0HHa§I OnOIMoTEYHAs CUCTEMA «KOHCYJ'ILT AHT CTYACHTa»



