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Conep:xanue
1. TlepedeHb MIAHUPYEMBIX PE3yJIbTATOB OOYYEHHS MO MUCIHUILIMHE (MOIYIIO), COOTHECEHHBIX C IUIAHUPYEMBIMHU
pesynbratamu ocBoeruss OITOIT BO
2. Mecto muctmruiuHb! (Moxyiist) B ctpykType OITOIT BO

3. O0beM TUCIUITUIMHBI (MOJIYJIsI) B 3aYETHBIX SAMHHUIIAX C YKAa3aHUEM KOJIMUECTBA YaCOB, BBIACICHHbBIX HA KOHTAKTHYIO
paboTy oOyJaroImuxcs ¢ mpernoaBaTesieM (o BUAaM YIeOHBIX 3aHATHH) H HAa CAMOCTOSITEILHYIO pad0Ty 00yJaromxcs

4. CopmeprxaHue AUCIUILIINHEI (MOIYIs), CTPYKTYPHPOBAHHOE TI0 TeMaM (pa3iesiaM) ¢ yKa3aHHeM OTBEICHHOTO Ha HUX
KOJIMYECTBA aKaJIEMUUECKHUX JaCOB M BUAOB yUCOHBIX 3aHATHH

4.1. CTpyKTypa U TeMaTHYECKHH IJIaH KOHTAKTHOM W CaMOCTOSTENBEHON paboThl 110 JUCHUILIHHE (MO/IYIIIO)

4.2. Conep:xaHue JUCLUIUINHBI (MOAYJIS)

5. IlepeueHp yueOHO-METOJUYECKOTO 00ECIIEYEHHs IS CaMOCTOSTENbHOW paboThl 00yYalomMXCsl M0 JTUCIUILIHHE
(Momyt0)

6. @oHJI OLICHOYHBIX CPEJICTB MO TUCIUILIUHE (MOIYJIIIO)

7. [lepedeHp nuTepaTyphl, HEOOXOAUMOH JIJI1 OCBOSHUS TUCIIUTUTHHBI (MOIYJIS)

8. Ilepedens pecypcoB HH(OPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOH ceTn "MHTepHET", HEOOXOMUMBIX I OCBOCHHS
JUCIUTUTAHBI (MOJIYIIN)

9. MeTtoandeckue ykazaHHs A 00yJaromuXcs 10 OCBOCHUIO TUCIUILTHHBI (MOIYJI)

10. TlepeyeHp HHPOPMAIIMOHHBIX TEXHOIOTHH, UCTIONB3YEMBIX MPU OCYIIECTBICHNH 00pa30BaTeIbHOTO MPOoIiecca 1Mo
JUCHUTUIMHE (MOJYJIIO), BKJIIOYAs TIEPEYEHb MPOrPaMMHOTO obecrieueHHs: M MH(GOPMAaNMOHHBIX CIIPAaBOYHBIX CUCTEM (IpH
HEO0OXOIMMOCTH)

11. Onmcanne MaTepHanbHO-TEXHUIECKON 0a3bl, HEOOXOMMON AJISI OCYIIECTBICHHS 00pa30BaTEIbHOTO Ipolecca 110
JTUCITUTUTAHE (MOTYJTIO)

12. CpenctBa ajanrtaiuyy npernojaBaHusl TUCUUILIMHBI (MOAYJIS) K MOTPEOHOCTSIM 00y4aroUMXcsl HHBAJIUIOB U JIUILL C
OTPaHUICHHBIMH BO3MOKHOCTSIMH 3[J0POBbBSI

13. TIIpunoxenue Nel. @oHA OLIEHOYHBIX CPEICTB

14. Ipunoxenue No2. [lepeueHs nmurepaTypbl, HEOOXOIUMOI ISl OCBOCHUS JUCIUITIIMHBI (MOJYJIs)

15. Ipunoxenue Ne3. IlepedyeHb HHGOPMAIMOHHBIX TEXHOJIOTHMH, HCIOJNB3YEMBIX JJIsI OCBOCHHS JIHUCIIUTLTAHBI
(MozmyJIst), BKIIFOUasi IepeueHb NPOrpaMMHOI0 00ecTiedeH s U MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM



[Iporpammy mucnumuinHel 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 KOMIeETeHIINU
OIIK-8 Crioco0eH MpOoeKTUPOBATH MEIarOTHYECKYIO JeATEIbHOCTh HA OCHOBE CIICIIMANIbHBIX HAYYHBIX 3HAHUH U

[pe3yJIbTaTOB UCCIIEAOBAHUI

OIIK-8.1 3HATH TEXHOJIOTUHU MIPOCKTUPOBAHUA MEeJaroruuecKom AesTeIbHOCTH Ha OCHOBE CIICIHAIbHBIX Hay4YHBIX]
BHAHUM U PE3YJILTATOB HUCCJIeIOBaHUM

OIIK-8.2 'YMETb MPOEKTUPOBATh MEAArOTHYECKYI0 JESATEIILHOCTh HA OCHOBE CIICLIMANIbHBIX HAYYHBIX 3HAHUU U
[pe3yJIbTaTOB UCCIIEA0BaHUI

OIIK-8.3 BJ'Ia,I[eTB CIIOCOOHOCTBIO MNPOCKTUPOBATH NEAArOrMYCCKYI0 ACATCIBHOCTL Ha OCHOBC CICIIMAJIbHBIX|
HAay4YHbIX 3HAaHUHN U PE3YJIbTATOB I/ICCHGZLOBEIHI/Iﬁ

OOyyarouuiicsi, OCBOUBIINIT JUCHHUIUIMHY (MOJYJIb):

JlomkeH 3HATh:
METO/1bl HHTEIPUPOBAHHUS KBa3WIMHEWHBIX YPAaBHEHUH C YACTHBIMU POU3BOJHBIMU NIEPBOIO MOPSAIKA, OCHOBHBIE MOHATHUS
1 (paKThI, CBI3aHHBIE C KacKagHBIM MeTotoM Jlamraca m MeTooM PrMaHa, ompe/iesieHnst i CBOMCTBAa MaTEMAaTHICCKUX
00BEKTOB B 3TOM 001aCTH, (POPMYIHPOBKH YTBEPKICHAN, METOIBI MX JOKA3aTEIILCTBA, BO3MOXKHEIE c(hephl HX
IIPUIIOKEHU.

JomkeH yMeTh:
penIath 3a/audl BBIYMCIHMTEIFHOTO M TEOPETHYECKOTO XapakTepa, CBs3aHHbIE ¢ AN (HEpeHINATbHBIMU YPAaBHEHUSIMH C
YaCTHBIMU NIPOU3BOJHBIMU.

JlomxeH BlaneTh:
MaTeMaTHYECKUM alapaToM TeopuH AuddepeHInaNbHbIX YPaBHEHUH C YACTHBIMU NPOU3BOAHBIMU, METOJIAMH PELICHUS
3a/1a4 JJI ypaBHEHHUH [IEpPBOTO MOPAIKA U THIIEPOOIHMYECKUX YPaBHEHUH, HABBIKAMH PEIICHUS IPAaKTHUECKUX 3a7ad.

2. MecTo qucuuminnel (MoayJsi) B ctpykrype OIIOII BO

HanHas nucnumuinHa (Moayns) BkmrodeHa B pasgen "B1.B.JIB.04.01 ducnummuael (Momynd)" OCHOBHOU
npodeccnoHanbHON  oOpasoBatenmsHOW TporpamMmbr  44.04.01 "[lemarormueckoe oOpazoBanme (MaTtemarudeckoe
oOpa3oBaHme)" U OTHOCUTCA K 4acTH, (HopMupyemMoit yaacTHUKaMu 00pa30BaTeIbHBIX OTHOIICHHH.

OcgauBaercst Ha 1 Kypce Bo 2 cemecTpe.

3. O0beM IMCHUIIMHBI (MOAYJIsI) B 3a4eTHBIX €JUHULAX C YKA3aHMEM KOJUYeCTBA YacOB, BbIJAEJEHHBIX Ha
KOHTAKTHYI0 pa0oTy 00y4aromuxcs ¢ npenoaasarteieM (110 BHAAM Y4eOHBIX 3aHATHIT) M HA CAMOCTOSATEIbHYI0 padoTy
odyuarommxcsi

OO0u1ast TpyA0EMKOCTh TUCIHIUTHHBI COCTABIIACT 2 3a4eTHBIX(bIc) enuHuI(bl) Ha 72 Jaca(oB).

KonraktHas paborta - 16 yaca(oB), B TOM ducie JIeKIUU - 8 dYaca(oB), MpakTHYeCKHe 3aHATHS - 8 daca(oB),
nabopartopHsle paboTs! - 0 yaca(oB), KOHTPOJIb CAMOCTOSTENBbHON paboThl - 0 gaca(oB).

CamocrosrensHas pabota - 52 yaca(oB).

KonTpons (3au€T / sk3ameH) - 4 gaca(oB).

dopma MpoMexKyTOUHOTO KOHTPOJISI TUCHUILIMHBL: 3a4€T BO 2 CEMeCTpe.



4. Copeprxanue JUCHHIUIMHBI (MOAYJIs1), CTPYKTYPHPOBaHHOE N0 TeMaM (pa3jejiaM) ¢ yKa3aHHEM OTBEIEHHOT0
HA HUX KOJHYECTBA AKAJIeMHYEeCKHX YACOB U BUJIOB Y4eOHBIX 3aHATH I

4.1 CTpyKTypa U TeMAaTHYECKHIi MJIaH KOHTAKTHOH M CAaMOCTOSITeJIbHOI PadoThl MO TUCHUIJIUHE (MOIYJII0)

Buabl u yacel
C KOHTAKTHOMH paloThl,
e HX TPYAOEMKOCTh CamocTost
N Pa3gensl nucouIINHbBI / M (8 uacax) TeJIbHAS
MOy ec Jlekn Ipaktu | Jladopa padora
P - YyecKue TOPHbIE
3aHATHA | pPaldoThbI
1 Tema 1. KBa3uinHeliHbIe ypaBHEHUS C YACTHBIMU 2 2 4 0 16
[IPON3BOHBIMU NIEPBOT0 MOPSJIKA.
2. |Tema 2. Kackanasiii Mmeto Jlamiaca. 2 4 2 0 14
3. |Tema 3. Meron Pumana. 2 2 2 0 22
Wtoro: 72 4. (13 HUX 4 4. KOHTPOJIb) 8 8 0 52

4.2 Copep:kanue JTUCHUNJIMHBI (MOLYJIs1)

Tema 1. KBazunuHeliHble ypaBHEHUS C YACTHBIMH NPOU3BOAHBIMHU MEPBOIr0 NMOPSAKA.

WnrerpupoBanne cucreM auddepeHunanbHbIX ypaBHeHuil. 3ajgada Komm ans ypaBHEHHH C YaCTHBIMHU
MIPOU3BOHBIMU. JIMHEHHOE 0JTHOPOAHOE YpaBHEHUE TIEPBOTO Nopsiaka. KBasmnnHeiHOe ypaBHEHHE TIEPBOTO TOPSIIKA.

Tema 2. Kackaaublii MeTos Jlannaca.

WuBapuantel Jlanmaca. [loctpoenue ¢dopmyn pemenuit B sisHoM Buzae. @opmyinsl [JapOy. YpaBrHenue Diinepa-
Ilyaccona.

Tema 3. Metoa Pumana.

I'mnepbonueckoe ypaBHEHHE BTOPOTO IMOpsiika Ha MIockocTH. 3amada ['ypca. CymiecTBoBaHHE M CIUHCTBEHHOCTD
pewenust 3agaun ['ypca. Metox Pumana pemienust 3amaun Komm. UarerpanbHoe ypaBHeHue i (QyHkumu Pumana.
[MocTpoenue ¢pynkuuu PuMana B sBHOM Buae. Meron Pumana 1isi ypaBHEHUI TPEThEero M YETBEPTOrO TOPSAKA C JABYMs
HE3aBUCUMBIMU IIEPEMEHHBIMU.

5. IlepeueHp Y4yeOHO-MeTOAMYECKOr0 o0ecnmeyeHHsl VI CAMOCTOSITeIbHON padoThl 00ydaroluXcsl MO
AUCHUILTHHE (MOIYJII0)

CamocrosTenbHass paboTa o0OydaromMXcs BBITOJMHAETCA 110 3aJaHUI0 M IIPU  METOANYECKOM pPYKOBOJCTBE
npernojaBarens, Ho 0e3 ero HermocpeACTBeHHOTO y4yacTusa. CamocTosTenbHas paboTa HoApa3IelsieTcsl Ha CaMOCTOSATEIbHYTO
paboTy Ha ayANTOPHBIX 3aHATHAX M HA BHEAY IUTOPHYIO CAMOCTOSATENbHYIO paboTy. CamocTosTenbHast paboTa 00yJaromuxcs
BKJIIOYAeT KaK MOJHOCTHIO CAMOCTOSITEIFHOE OCBOEHHE OTHAENBHBIX TeM (pa3[esioB) NUCLUIUINHBI, TaK U MPOPabOTKy TeM
(pa3zmenoB), ocBaMBaeMbIX BO BpeMsl ayJIUTOpPHOI paboThl. Bo Bpems caMOCTOSTENIbHOM PaboThl 00ydaloIuecs: YUTal0T U
KOHCIIEKTUPYIOT yueOHYI0, HAYYHYIO U CIIPAaBOYHYIO JIUTEPATYypPy, BHIIONHSIOT 33JaHUS, HAlpaBICHHBIC HA 3aKpeIUICHHUE
3HaHUI ¥ 0TPabOTKY YMEHHUI M HABBIKOB, TOTOBSITCA K TEKYIEMY M IPOMEKYTOUHOMY KOHTPOJIIO TI0 IUCIUIIIIMHE.

OpraHuzanusi caMOCTOATENbHOW paboThl 00yUalOMmuXCs pPeriaMeHTHPYeTCsS HOPMAaTHBHBIMY JTOKYMEHTaMH, y4eOHO-
METOAMYECKOH JIUTePaTypoil U 3JIEKTPOHHBIMU 00pa30BaTEIbHBIMY PECYpCaMHy, BKIIOUAs:

Ilopsimox opraHM3allidl ¥ OCYIIECTBICHHS O0Opa30oBaTEIbHON AEATEIBHOCTH MO 00pa3oBaTeNbHBIM IPOrpamMMaM
BBICIIIETO OOpa3oBaHMS — TMporpaMmaM OakamgaBpuara, IporpaMMaM CIEIHaIuTeTa, IPOorpaMMaM MarucTpaTypsl
(yTBep K IeHHBIH prKa3oM MUHHCTEPCTBAa HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit @exepannu ot 6 anpens 2021 roga
Ne 245)

VYcTaB penepaabHOro rocy1apcTBEHHOTO aBTOHOMHOTO 0Opa3oBartensHoro yupexaeaus «Kazauckuii (IIpuBomkckmin)
(henepanpHBIN YHUBEPCUTET

[IpaBuia BHyTpeHHETO pacropsaaka GeaepatbHOro rocy1apcTBEHHOTO aBTOHOMHOT'O 00pa30BaTEIbHOTO YUPEKACHUS
BhICIIETro TIpodeccnonansHoro oopazoBanus «Kazanckwuit (ITpuBomkckuil) henepanbHblid YHUBEPCUTETY

JloxansHple HOpMaTHBHBIE akThI Kazanckoro (IIpuBomkckoro) dhemaepaqsHOTO YHHUBEPCUTETA
6. ®oH/T OLIECHOYHBIX CPEACTB M0 JHCHUILINHE (MOLYII0)

DoH OLIEHOYHBIX CpPC€ACTB 110 AUCIUIIIINHE (MO}Z[yJ'IIO) BKIIOYAE€T ONCHOYHBIC MAaTCPHUAJIbl, HAITPABJICHHBIC HA ITIPOBEPKY
OCBOCHHUA KOMHCTCHHHﬁ, B TOM YHUCIIC 3HaHPII7[, yMeHI/Iﬁ 1 HaBBIKOB. CDOHI[ OLICHOYHBIX CPEACTB BKIIOYACT OLICHOYHBLIC
CpCACTBA TEKYLICTO KOHTPOJIA U OLICHOYHBIC CPEICTBA HpOMe)KyTOLIHOI\/‘I aTTeCTaluu.



B (hoHIe OIICHOYHBIX CPENCTB COACPIKUTCS CIEAYIOIas HHPOPMAIIUS:

- COOTBETCTBHE KOMIIETECHINH IUTAHUPYEMBIM pe3yIbTaTaM 00ydeHHs 10 TUCIHIUIHHE (MOIYJIIO);

- KpUTEPHH OICHUBaHUS C(HOPMHUPOBAHHOCTH KOMIICTEHITHI;

- MEXaHU3M (HOPMHUPOBAHUS OICHKH IO JUCIUIUIUHE (MOJYJIIO);

- OIKCaHMe MOpsJIKa MPUMEHEHHS U IPOLEAYPhl OLIEHUBAHUS JUI KaXKJJOTO OLIEHOYHOTO CPE/ICTBA;

- KpUTEPHUH OLICHUBAHUS JIJISl KAXKIOTO OLIEHOYHOTO CPE/ICTBA;

- CcojaepkaHWE OICHOYHBIX CPEICTB, BKIIOYas TPEOOBAaHMS, NpPEABABISICMbIE K IEHCTBUAM OOYyJarol[ixcs,
JIEMOHCTPUPYEMBIM pe3yJibTaTaM, 3a/laHus pa3InIHbIX TUIIOB.

@DoH/T OTIEHOYHBIX CPEICTB MO AUCHUIUTHHE HaxoauTcs B [Ipunoxennn 1 kK mporpaMMe AUCIUTIINHEI (MOIYIIIO).

7. IlepevyeHb JUTEPATYPHI, HEOOXOAMMOM /I OCBOCHUS JUCHUNJIMHBI (MO1YJIs1)

OcBoeHNE TUCHHIUIMHBI (MOZYNA) TpeAroyiaraeT M3ydeHne y4deOHOW nmrTepaTypsl. JluTeparypa MoxeT OBITh
JOCTYITHa 00yYaIOMKUMCS B OTHOM M3 JBYX BapHAaHTOB (JINOO B 00OMX M3 HUX):- B AJIEKTPOHHOM BHJE — Y€pPe3 AIEKTPOHHEIC
OMOIMOTEYHBIE CHCTEMBI HA OCHOBAHNY 3aKI0UCHHBIX KOY 10roBOpoB ¢ mpaBoobiagaTensimuy;

- B meyaTtHOM Buze — B Hayunoii 6ubmmoreke Enabyxckoro macTnTyTa KOVY. O0yUaromuecs moiy4yamT yaeOHyIo
JUTEpaTypy Ha aDOHEMEHTE 110 YUTATSILCKUM OMICTaM B COOTBETCTBHH C TIPABHJIAMH N0JIb30BaHus HayuHo# 61OIHOTEKOM.

BHCKTpOHHI)Ie H3JaHus JOCTYITHBI JUCTAHIUOHHO U3 J'IIO6OI>1 TOYKU IpU BBEACHUUN O6y‘laIOI_[II/IMCH CBOCTO JIOTHHA U
mapoyii OT JMYHOro KaOuHeTa B cuUCTeMe «DJEKTPOHHBIH yHHBepcUTeT». [IpH HCHONb30BaHMM IEYaTHBIX W3JaHUH
OnbIoTeuHbIN (POHA NOJDKEH OBITh YKOMIUIEKTOBAH MU U3 pacueTa He MeHee 0,25 sK3eMIUIsipa Ha KaKA0ro 00yJaromerocs
13 4uciia Jivi, OATHOBPEMEHHO OCBaWBarOIIUX JaHHYIO JUCHUIUINHY

[lepeuenp auTeparTypbl, HEOOXOIUMOW IJIsI OCBOSHHUSI JAUCUMIUIMHBI (MOAyIsi), Haxoaurcs B [Ipunoxenun 2 x
pabodeit mporpamme AuCHUILIMHBEL. OH MOUIEKHUT OOHOBJICHHWIO TIPH W3MEHCHWH YCIOBHII HoroBopoB KOV ¢
paBooONafaTeNsIMA ICKTPOHHBIX M3JaHWH WM IIPH HM3MEHEHHWH KoMIuiekToBaHUs (ounoB HayuHoit Oubmmortexu
Enabyxckoro mHCTHTYTa KOV,

8. Ilepeuyennb pecypcoB HH(OPMALMOHHO-TEJEKOMMYHMKAUMOHHON ceTH «VHTepHeT», He0OXOAMMBIX JIsi
OCBOEHMS JUCHUNINHBI (MOIYJIs1)

BecratHblit pecypc s ctyaentos — http://math24.ru/calculus-list.html
OO0pasoBarenbHBINA MaTeMaTHYCCKHIA cait — https://eqworld.ipmnet.ru/indexr.htm

O6pa3oBarenbHbIM MaTeMaTHUECKui caiit — http://www.exponenta.ru/
VueGubie Matepualsl - http://math.fizteh.ru/study/

9. MeToanyeckue yKa3zanus 1Jisi 00y4al0MMXCsl 10 OCBOECHMIO JMCHUIIIMHbBI (MOAYJIs)

Bun pa6or MeToauyecKue peKoMeHaaluu

JIEKIINU W3yuyenne qucuIuIvHbl TpeOyeT CHCTEMAaTHYECKOTO U MOCIIEA0BAaTEIbHOIO HAKOTUICHHS 3HAHUH,
CJIEI0BATEIILHO, MIPOITYCKH OT/ASNIBHBIX TEM HE ITO3BOJISIOT ITyOOKO OCBOMTH NpeaMeT. FIMeHHO mo3Ttomy
KOHTPOJIb Ha/l CHCTEMAaTHIECKOH paboTOH CTY/ICHTOB BCET/Ia HAXOANTCS B ICHTPE BHUMaHMS KageIphl.
CryneHTam HEOOXOUMO:

- Iiepet KaKA01 JIEKIHel MpocMaTpuBaTh pabodyIo MPOrpaMMy AUCHUILTHHEL, YTO TIO3BOJHUT
COKOHOMHTH BpEMs Ha 3aIIMCHIBAHHUE TEMBI JIEKIINH, €€ OCHOBHBIX BOIIPOCOB, PEKOMEH LyeMOH
JUTEPaTypHI;

- Ha OT/EJIbHBIC JEKIINY IPUHOCUTH COOTBETCTBYIOIINIT MaTepral Ha OyMaXXHbIX HOCHUTEISX,
MIPECTaBICHHBIN JIEKTOPOM Ha ITOpTaJIe WM MPHUCIAHHBINA Ha 3JIEKTPOHHBIN TOYTOBBIH AITUK TPYIIIIHI
(Tabmumpl, rpaduKy, CXEMBl); JAHHBIA MaTepHuai OyaeT 0XapaKTepu30BaH, IPOKOMMEHTHPOBAH,
JIOTIOJIHEH HETIOCPEICTBEHHO Ha JIEKIUH;

- TIepe]1 OYepeTHON JIeKIeil He00X0ANMO TPOCMOTPETH IO KOHCIIEKTY MaTeprall IpeAbITyIei JIeKIHH.
[pu 3aTpyHEHUSIX B BOCIPUSATHN MaTepHaa ciiefyeT 00paTHTHCS K OCHOBHBIM JIUTEpaTypPHBIM
ncrounukam. Eciu pazoOpaTbest B MaTepHale oIsiTh He YAaJI0Ch, TO 00paTHTECh K JIEKTOPY (10 rpaduKy
€ro KOHCYJIbTAllMii) WIIM K MPEIoAaBaTeNo Ha NPaKTHYECKUX 3aHATHAX. He ocraBisiiTe OesbIX MsTEH B
OCBOEHMHU MaTepHania.

MPAKTUYCCKUC | - HPUHOCUTDH C coboit PECKOMCEHAOBAHHYIO IMMPCOAaBATCIIEM JIMTEPATYPY K KOHKPETHOMY 3aHATHUIO,
3aHATUA - A0 OUCPEAHOr0 MPAKTUYCCKOI'O 3aHATHUA IO PEKOMCHAOBAHHBIM JIMTEPATYPHBIM UCTOYHUKAM

npopa60TaTL TCOpeTI/I‘{CCKI/Iﬁ Marepual, COOTBCTCTBy}OIlIeﬁ TCMBI 3aHATHA,

- [IpA TOATOTOBKE K MPAKTUYCCKUM 3aHATUAM CIICAYCT 00s13aTeIbHO UCIIOJIL30BATh y‘i€6HyIO



http://math24.ru/calculus-list.html
https://eqworld.ipmnet.ru/indexr.htm
http://www.exponenta.ru/
http://math.fizteh.ru/study/

JIUTEpaTypy,
- B HauaJse 3aHATHH 337aTh IPENoJaBaTeN0 BOIPOCH 10 MaTePUaIly, BEI3BABIIEMY 3aTPYIHEHUS B €r0

IIOHUMaHUU ¥ OCBOSHHUH IPU PELICHUH 3a/1a4, 3aJaHHBIX JUI1 CAMOCTOSTEILHOIO PEeIlIeHHS;
- B XOJIe CEMHHapa JaBaTh KOHKPETHbIE, YETKUE OTBETHI 110 CYIIECTBY BOIIPOCOB;

- Ha 3aHSITUH JOBOJHUTH KaXKAYIO 3aady 10 OKOHYATEIFHOTO PELICHUS], IEMOHCTPHPOBATh HIOHUMAaHNE
MIPOBEJCHHBIX PAacUCTOB (aHAIN30B, CHTYAIUi), B CIydac 3aTpyTHEHHH 00pamaTscs K MperoiaBaTeio.
CryzneHTam, NpOITyCTUBIINM 3aHATHS (HE3aBUCHMO OT IIPUYHH), HE MMEIOIIIE MICbMEHHOTO PEIICHUS
3aj1a4 WIN HE TTOATOTOBHUBIINECS K JAHHOMY IIPAKTUYECKOMY 3aHITHIO, PEKOMEH/IYETCSI HE ITO3KE YEM B
2-HeJeTbHBIN CPOK SIBUTHCS HAa KOHCYJIBTAIMIO K TIPETIOABATEII0 M OTYNTATHCS MO TEME, U3ydaBIIeics
Ha 3aHATHH. CTYICHTBI, HE OTYUTABIINECS 1O KO HE MPOpabOTaHHOW MMM Ha 3aHATHIX TEME K
Havally 3a4€THOH CECCHH, YITyCKalOT BO3MOXHOCTB ITOJIyYHTh ITOJIOKEHHbIE OalIb 32 padoTy B
COOTBETCTBYIOILIEM CEMECTPE.

camoctos- | CamocTosiTenbHast paboTa CTyICHTOB BKIIOUYAET B ceOs BHITIOJIHEHNE PA3IIMYHOTO PO/ia 3alaHui,
TesbHasA paboTa| KOTOPBIE OPHEHTHPOBAHEI Ha OoJee IiTy0oKoe YCBOSHHE MaTepHana n3yJyaeMon JUCIUILINHEL [1o
K0l TeMe y4eOHOM IUCIMIUIMHBI CTYJEHTaM IIpe/yIaraeTcs epeyeHb 3aJaHui ISl CaMOCTOSITEILHOM
pabotsl. K BEINOIHEHHIO 331aHUH [T CAMOCTOSTENILHOW paOOThI MPEABSIBISIOTCS CIEIYIOIINE
TpeOOBaHUSA: 3aJaHUS TOJKHBI HCIIOTHATHCS CAMOCTOSITETIHHO U MIPECTABIATHCS B yCTAaHOBICHHBIN
CPOK, a TAaK)K€ COOTBETCTBOBATh YCTaHOBJICHHBIM TPEOOBAHUSIM 110 O(OPMIICHHIO.

3a4er 3ayer HaleJIeH Ha KOMIUIEKCHYIO TPOBEPKY OCBOCHUS AUCIMIUINHEL. 3a4€T MPOBOJUTCS B YCTHOM WK
MUCBMEHHOMU (hopMe 1Mo OHIeTaM, B KOTOPBIX COJIEPIKATCS BOMPOCHI (3aJaHKMs) IO BCEM TeMaM Kypca.
OOyyaroemycs 1aérest BpeMs Ha oaAroToBKy. OLeHUBaeTCs BlaJJeHUE MaTePUaJIOM, €0 CUCTEMHOE
OCBOCHHE, CIIOCOOHOCTh IIPUMEHSITh HY>KHbIC 3HAHMSI, HABBIKM U YMEHUS IIPH aHAJIN3e MPOOIEMHBIX
CUTYallU{ U PELICHUM NIPAKTUYECKUX 3aJaHUM.

10. ITepeyenr WHGPOPMALHOHHBIX TEXHOJOTMi, HCHOJbL3YyeMBIX IPH OCYIIECTBJIEHHH OOPa30BATEJLHOIO
npomecca mo JUCHUILIMHE (MOYJII0), BKJIWYAS NepedeHb NPOrPaMMHOr0 odecrieyeHusi U MHGOPMALHOHHBIX
CNPaBOYHBIX cUCTEeM (NIPH HEOOXOTUMOCTH)

[epeuenbp MHPOPMALMOHHBIX TEXHOJIOTHH, HCIOJNB3YEMBIX NPU OCYLIECTBICHHH 00pa3oBaTelIbHOIO Mpolecca Mo
JUCUMIUIMHE (MOJIYIIO), BKIOYas IEepeYeHb NPOIPAaMMHOTrO oOecneyeHus] ¥ HMH(POPMAIMOHHBIX CHPABOYHBIX CHCTEM,
npezctasieH B [Ipunosxenun 3 k paboueit nmporpamMme JUCHUTUTAHBI (MOTYJIIS).

11. Onucanue MaTepuUaIbHO-TEXHHYECKOI 0a3bl, HEOOXOAMMOI [JIsi OCYLIeCTBJIeHHsI 00pa30BaTeJIbLHOr0
npouecca no AUCHUIINHE (MOAYJII0)

Yyebnas ayauropus Ne 82 (423600, Pecmybnuka Tatapcran, 1. Emabyra, yn. Kazanckas, 1. 89) ans mpoBeneHus
3aHATUH JIEKIMOHHOTO THIIA, 3aHATHH CEMMHApCKOTO THIA, TPYHIOBBIX M WHAWBUAYAIBHBIX KOHCYJIBTAIlMH, TEKYyIIETO
KOHTPOJISI ¥ IPOMEXYTOUHOI arrectanuu. Kommnekt mebenu (mocagodasix MecT) 48 mr. Kommekt mebenn (ocagodHbIxX
MecT) Juia mpenopaBatens 1 mr. MenoBast nocka HacteHHast 2 mT. TpuOyna 1 mr. Ilpoextop EPSON EB-535W 1 mT.
WnrepaktuBnas nocka EliteBoard WR-84A10 1 mr. Hoyroyk ICL Pil55 1 mr. Be6-kamepa 1 mr. Beixon B MHrepHer,
BHYTPHBY30BCKasi KOMIIBIOTEPHAS CETh, JOCTYI B AJIEKTPOHHYIO HHYOPMAIIMOHHO-00pa3oBaTenbHyto cpeny. Habop yuebHo-
HarIAHBIX TOCOOMH: KOMIUICKT MPE3SHTAIMH B JIEKTPOHHOM (hopMaTe IO MPernojaBaeMoi JUCHUILIHHE 3-5 IIT.

VYuebnas aymuropus Ne 60 (423600, Pecnyomuka Tarapcran, T. Enabyra, yn. Kazanckas, n. 89) mnsg mpoBeneHUst
3aHATUI JICKIMOHHOTO THIIA, 3aHATHH CEMHHApPCKOTO THIIA, TPYIIOBBIX W HWHAMBUAYAJIbHBIX KOHCYJbTAlHH, TEKYIIETO
KOHTPOJISI M TPOMEKYTOYHOW aTTECTAlWH, IMOMEIICHHUE IS CaMOCTOSATeNbHON paboTel. [lnomans 73,4 xB.M. Komriekt
mebenu (rocaoynbix MecT) 29 mt. Kommiexkt mebesu (mocagouHbIx MecT) uist npernogasatens 1 mt. KoMmisroTepHsIi kiacc:
Kommsroteps! intel core i5 15 mr. MouuTtopsr ViewSonic 22d 15 mir. IIpoekrop EPSON EB-535W 1 mir. MHTepakTuBHAs
nocka IQBoard DVT TNO82 1 mt. Tpubyna 1 mr. Kongumonep 1 mr. Hacrernsie mon xu 6 mt. [lkad nByxcTBOpUaTHIii €
nonkamu 1 mT. Beb-kamepa | mT. Beixon B MHTepHET, BHyTPHUBY30BCKasi KOMIBIOTEPHAS CETh, AJOCTYI B 3JIEKTPOHHYIO
nHPOPMaIMOHHO-00pa3oBaTeNbHy 0 cpeay. Habop yueOHO-HATSIHBIX TTOCOOUI: KOMITJIEKT MPE3eHTAUN B AJICKTPOHHOM
(dhopmare mo npenogaBaeMol JUCIMILIHHE 3-5 IIT.

12. CpeZICTBa ajantanvu npemnoaaBaHus JUCHUIVIMHBI K HOTpeﬁHOCTﬁM 06yqaloumxcn HHBAJINJI0B U JIKI C
OrpaHHY€HHBIMHU BO3MOKHOCTHIMH 3/10POBbSI

ITpu HEoOx0AMMOCTH B 00Pa30BaATENLHOM IPOLECCE TPUMEHSIFOTCS CJIETYIOINE METO/IBI X TEXHOJIOTHH, O0JIETJat0IINe
BOCTIpHSATHE HH(OPMAIIK 00yJaOMUMHUCS HHBAIMIAMHI U JIUIIAMU C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/10POBBSL:

- CO3/laHME TEKCTOBOW BEPCHM JIIOOOTO HETEKCTOBOTO KOHTEHTa [UII €ro BO3MOXKHOTO IpeoOpa3oBaHUs B
anbTepHATHBHBIE (YOPMBI, YIOOHBIE I PA3TUIHBIX ITOJIb30BaTENCH;



- CO3JaHWe KOHTEHTa, KOTOPBIH MOXKHO MPEACTAaBUTh B PA3MUYHBIX BUAAX O€3 MOTEpH NAaHHBIX WIH CTPYKTYPHI,
MPEIyCMOTPETh BO3MOXKHOCTh MACIITAOMPOBaHMS TEKCTa W HM300pakeHUIl 0Oe3 NOTepu KayecTBa, MPEIyCMOTPETh
JIOCTYITHOCTh YTPaBJICHUs] KOHTEHTOM C KJIaBUATYPHI;

- CO3IIaHME BO3MOKHOCTEH IS 00yJaroIIuXcsl BOCHIPHHIMATE ONHY H Ty XK€ HH(OPMAIUIO U3 PA3HBIX HCTOYHUKOB -
HApUMeEp, TaK, YTOOBI JIMIAa C HAPYHNICHUSAMH CIyXa MOJy4ald HHGOPMAIMIO BU3yallbHO, C HAPYIICHUSIMHU 3PCHUSA -
ayIuanbHo;

- IpUMEHEHHUE TIPOTPaMMHBIX CPEJICTB, 00ECIIEYHBAOIITIX BO3MOKHOCTh OCBOCHHS HABBIKOB M YMEHUH, POPMHPYEMBIX
JTUCHUTUTMHOW, 332 CY€T albTEPHATHBHBIX CIOCOOOB, B TOM 4YHCIC BHUPTYaJdbHBIX JA0OPATOPHA M CHMYISIIHOHHBIX
TEXHOJIOTUH;

- IpUMEHEHHNE AUCTAaHIIMOHHBIX 00Pa30BaTEFHBIX TEXHOJIOTHH IS TIepeaynl HH()OPMAIIH, OPTaHU3AIIUH PA3THIHBIX
(hopM MHTEPAaKTUBHOW KOHTAKTHOW pabOThI OOYYAIOIIETOCs ¢ MpENojaBaTeieM, B TOM YHCIIe BEOMHAPOB, KOTOPHIE MOTYT
OBITh KCIIOJIB30BAHBI JJIsI TPOBEACHHUS BHUPTYAJIbHBIX JICKIIMHA C BO3MOXXHOCTHIO B3aMMOJICHCTBUS BCEX YYAaCTHHKOB
JUCTAHIIMOHHOTO OOYYCHHUs, MPOBCACHUS CEMHUHAPOB, BBICTYIUICHHS C JOKJIAJaMH M 3allUThl BBIIOJHCHHBIX pPadoT,
MPOBE/ICHUS TPSHUHTOB, OPTaHU3AI[UH KOJJICKTHBHOM paboOThI;

- IPUMCHEHUE JIUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTUH I OpraHU3aIluH (POPM TEKYIIETO H MPOMEKYTOIHOTO
KOHTPOJIS;

- YBEIMYCHHE MPOJODKUTESILHOCTH CIAYH O0YYAIOIIMMCS HHBAIHIOM HJIH JIUIIOM C OTPAaHMYCHHBIMU BO3MOKHOCTSIMU
3I0pOBbsI POPM IIPOMEKYTOYHOH aTTECTAIMH 10 OTHOLICHHIO K YCTAHOBJICHHOM MPOJIOJIKUTEIBHOCTH HX CIAYH:

- IPOIOJDKUTEIILHOCTH CIa4H 3a4éTa UITK DK3aMeHa, MPOBOJIUMOTO B IUCbMEHHOH hopMme, - He Oosiee ueM Ha 90 MUHYT;

- IPOIOJDKUTEIFHOCTH ITOATOTOBKH 00YYArOIIEToCs K OTBETY Ha 3a4€Te MITH IK3aMEHE, IIPOBOJANMOM B YCTHOH (opme,
- He OoJyiee yeM Ha 20 MHUHYT;

- IPOJOJDKUTEIHHOCTH BRICTYIICHUS 00YYAIOIIETOCs MIPH 3allIUTe KYPCOBOM PabOTHI - HEe Ooee ueM Ha 15 MHUHYT.

[Iporpamma cocraBieHa B cootBeTcTBHU ¢ TpeboBanusamMu @I'OC BO u yueOHBIM TutaHOM 10 HampasieHuto 44.04.01
"Tlemarormueckoe oOpa3oBaHue" U MarucTepckoi mporpamme "MaTtemarndeckoe oOpa3oBanue".
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1. CooTBeTcTBHE KOMIETCHIINN TUTAHUPYEMBIM pe3yIbTaTaM 00yYEeHHUS 10 TUCITUTUIHHE (MOTYITIO)

Kox m HamMeHoBaHHe
KOMIEeTEeHIHH

NHanKaTopbl JOCTUKEHUS] KOMIETeHIUH s
JAHHOM TUCHHUIIIMHBI

OueHoyHble cpeacTea TeKylIero
KOHTPOJIA H NPOMEKYTOYHOM
aTTecTAliU

OIIK-8 Bianers
HaBbIKAMU KPUTHUYECKOTO
aHalIM3a MPOOJIEMHBIX
CUTyallUdi Ha  OCHOBE
CHCTEMHOI0 MOAXOHa U
ONpEENICHUsI CTpaTeruu
NeWCTBUMN histd
JIOCTHIKCHUS
MOCTaBJICHHOM LIEIH.

3HaThb TEXHOJIOTUU MIPOEKTUPOBAHUSA
NeIarornyeckor  JesITeIbHOCTH Ha  OCHOBE
CIIELMAJIbHBIX HAYYHBIX 3HAHUN U PE3yJIbTATOB
HUCCJICIOBAHUM.

YmeTsb MIPOEKTHPOBATH Me1aroru4ecKyo
JEATEPHOCTh HA OCHOBE CHEIHAIBHBIX HAYYHBIX
3HAHUH U pe3yJIbTaTOB UCCIIEJOBaHUM.

Bnanets CIIOCOOHOCTBIO IIPOEKTUPOBATH
NEJarorMyecKyro  JEsTeNIbHOCTb HAa  OCHOBE
CHEUAIbHBIX HAy4YHBIX 3HaHUM U PE3yJbTaTOB
HUCCIIEIOBAHUMN.

Texyimuii KOHTPOJIb:

VYCTHBII ONIPOC 10 TEMaM:

Tema 1. KasununeiiHble ypaBHEHUS C
YaCTHBIMH  TPOU3BOAHBIMU  IIEPBOTO
MOpSAKA.

Tema 2. Kackaanslii meton Jlamnaca.
Tema 3. Meton Pumana.

[MucemenHas paboTa Ha TEMBI:

Tema 1. KBasunmneiiHple ypaBHEHHS C
YaCTHBIMH  TNPOU3BOAHBIMH  IEPBOTO
MOpsAKA.

Tema 2. Kackagusiii Meton Jlamaca.
Tema 3. Meron Pumana.

IIpoMexxyTOUHas aTTeCTallus:

3ayer.




2. Kpurepun onieanBanusi cQOpMHUPOBAHHOCTH KOMIIETCHIINN

MPUHIUIIOB HAYYHOTO
MIO3HAHUS U PE3yIbTATOB

MPUHIUIIOB HAYIHOTO
MO3HAHUS U PE3yIbTaTOB

MPUHIUIIOB HAYIHOTO
MO3HAHMS U PE3yIbTATOB

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)
OIIK-8 | 3HaeT cOBpeMECHHBIC 3HaeT OCHOBHBIE 3HaeT oTaeIbHbIE He 3Haer
TEXHOJIOTHH COBPEMCHHBIC TEXHOJIOTHU COBPEMEHHBIE TEXHOJIOTUH | COBPEMEHHBIE
MPOCKTHPOBAHUS MPOCKTHUPOBAHUS MPOCKTHUPOBAHUS TEXHOJIOTHH
Helarornyeckom MeIaroruIecKoi MeIaroruIecKoi MPOCKTHUPOBAHUS
JIeITEIIbHOCTH Ha OCHOBE JIeITeIbHOCTH HA OCHOBE JIeSITEIbHOCTH HA OCHOBE elaroru4ecKoi

JCATCIBHOCTH Ha
OCHOBE€ IIPUHIHUIIOB

HCCIIEeI0OBaHUI uccnenoBanuil. Jlomyckaer uccienoBaHuil. Jlonmyckaer | Hay4HOro
HE3HAYHUTEIbHBIE OIINOKH TUIWYHBIC OMNOKU TPH MO3HAHMS U
IIPU OTBETE Ha OTBETE HA NIOCTABJICHHbIC Ppe3yIbTaToB
MIOCTABJICHHBIE BOIIPOCHI. BOIIPOCHI. HCCIIEeJOBaHNH
YMeeT caMOCTOSITEIIEHO YMeeT caMOCTOSITEIEHO YMeeT MpoeKTHpoBaTh He ymeer
MIPOEKTUPOBATh MIPOEKTUPOBATh Me1arOrHIEeCKyI0 CaMOCTOSATEIIBHO
HeJarorudecKyo Me1arorHIecKyIo JIESITETIBHOCTh Ha OCHOBE MIPOEKTUPOBATh
JACATCIBbHOCTS HA OCHOBC JACATCIBbHOCTS HA OCHOBC MPUHIUIIOB HAYYHOT'O neaarorn4eCKyro

IIPUHLIUIIOB HAYYHOT'O
[IO3HAHUS U PE3YJIbTaTOB

IMMPUHIIUIIOB HAYYHOT'O
no3Hanus. Jlomyckaer

no3Hanus. Jlomyckaer
TUIIUYHBIC OHJI/I6KI/I npu

JACATCIBbHOCTH HA
OCHOBC IIPHUHIIMIIOB

HCCaeIOBaHUI HE3HAYHUTENIbHBIC OIIMOKU OTBETE Ha MTOCTaBJICHHBIE HAYYHOTO

TIPH OTBETE Ha BOTIPOCHI. ITO3HAHUS U

MIOCTaBJICHHBIE BOTIPOCHI. pe3yIBTaToOB

HUCCIIEIOBAHUHN

Brnaneer cmocoOHOCTBIO Brageer cnocoOHOCTBIO Bnanmeer crmocoOHOCTHIO He Brnageer
CaMOCTOSITCIIHLHO CaMOCTOSTEIBHO MIPOEKTHPOBATH CIIOCOOHOCTBHIO
MIPOEKTHPOBATh TIPOEKTHPOBATh MIeIarOTMIECKYI0 CaMOCTOSATEIbHO
MeAarorn4ecKyro MeAarorn4ecKyro JIeSITCILHOCTh HA OCHOBE MIPOEKTUPOBATH
JIeATEeIIbHOCTh Ha OCHOBE JIeSITEILHOCTDh HA OCHOBE MIPUHIIMIIOB HAYYHOTO MearornIecKyro

HpI/IHLII/Il'[OB Haquoro
IO3HAHUS U PE3YJIbTATOB
HCCIIEIOBAHUI

MIPUHIIMIIOB HAYYHOTO
no3Hanus. Jlomyckaer
HE3HAUYNUTEILHBIE OITNOKH
P OTBETE HA
MOCTaBJICHHBIE BOTIPOCHI.

no3Hanus. Jlomyckaer
THUIINYHEIE OIIHOKHU npu
OTBETE Ha MOCTaBJICHHbIE
BOIIPOCHI.

eATELHOCTD Ha
OCHOBE MPHUHIIMIIOB
Hay4HOTO
MO3HAHUS U
pe3yIBTaToOB
HCCIIEIOBAHUN




3. Pactipeenenue omeHOK 32 GOPMBI TEKYIIET0 KOHTPOJIS B MIPOMEKYTOUHYIO aTTECTAIIHIO

2 cemecTp:
Texymuii KOHTPOJIb:

YcrHblit onpoc — 25 6amios

Tema 1. KBasuinHeHble ypaBHEHHUS C YaCTHBIMU MTPOU3BOIHBIMU MEPBOTO MOPSAIKA.
Tewma 2. Kackannsiii MmeTon Jlamiaca.

Tema 3. Meton Pumana.

[MucemenHnas pabota — 25 6ammoB.

Tema 1. KBasuinHeliHble ypaBHEHHUS ¢ YaCTHBIMM [IPOU3BOIHBIMU NIEPBOTO MOPSAIKA.
Tema 2. Kackannsiii meton Jlannaca.

Tema 3. Meton Pumana.

Hroro makcumanbpHoe KojandecTBo 6amioB o BPC 25+25=50 6anos.

IIpomexyTouHasi aTTecTanus — 3a4eT — 50 6aIoB.

[TpomexxyTouHast aTTeCTalMs TPOBOANTCS I1OCIIE 3aBEPIICHHSI U3yUSHHUs AUCIIMIUINHBI HIIH €€ 4acTu B (hopMe, OIpeIeNsieMoi
y4eOHBIM IUIAHOM OOpa30BaTEIbHON MpPOrpaMMbl C LENbI0 OLEHUTh paboTy o0OydYarolerocs, CTENeHb YCBOCHUS
TEOPETHYECKHUX 3HAHUH, YPOBEHb CHOPMUPOBAHHOCTH KOMITETEHIIUH.

[IpenomaBarens, NpPUHAMAIONIMKA 3a4eT O00ECHEYMBACT CIIydYaifHOE paclpesieleHHe BapHaHTOB 3aJaHUM MEXIy
oOyJaomuMucs C TOMOIIbI0 OWJICTOB W/WIM C IIPUMEHEHHEM KOMIBIOTEPHBIX TEXHOJIOTHH; BIpaBe 3a1aBaTh
oOyyJaromemMycst IOTOTHNUTEIbHBIE BOIPOCH! M AaBaTh JOTOJIHUTENbHBIC 3aIaHNs TIOMUMO TeX, KOTOPHIE yKa3aHbl B OHIIETE.
3ager npoBoxuTcs 1o Omieram. B kaxmom Oniere nBa Teoperndeckux Bompoca. Ha Bompocs! Omiera naercst MMCbMEHHBIN
WM YCTHBIN OTBET.

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

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

Uroro 25+25=50 6amnios.

OO011ee KOJIMYECTBO OAJUIOB MO TUCIMILIMHE 32 TEKYIIUHA KOHTPOJIb M MPOMEXKYTOUHYIO aTTecTaruo: 50+50=100 6ayios.

CooTtBeTcTBUE 0AJIJIOB U OLICHOK:
Jlist 3adera:

56-100 — 3aureHo
0-55 — HezaureHo

4. OueHOYHbIE CPEICTBA, MOPSAOK HX MPUMEHEHHUsI M KPUTEPUHN OLIEHNBAHHUSA

4.1. OueHoYHbBIE CPEACTBA TEKYLIEro KOHTPOJIs (YCTHBIN OIPOC, MUCbMEHHAs paboTa)
4.1.1. YcTHBIIi onpoc Mo TeMaM:

Tema 1. KBasunuHeitHble ypaBHEHHS ¢ YaCTHBIMHE [IPOU3BOIHBIMHU IIEPBOTO TOPSIKA.

Tema 2. Kackaansnii meton Jlamaca.

Tema 3. Meton Pumana.

4.1.1.1. Ilopsaaok npoBeaeHuUsl.
YCTHBI OMPOC MPOBOAUTCA Ha MPaKTHUSCKUX 3aHATHAX. OOydarommecss BBICTYHAIOT C AOKJIaJaMH, COOOIICHHSIMH,
JOTIOTHEHUSMH, yYacTBYIOT B IHCKYCCHH, OTBEYAIOT Ha BOIMPOCHI NpemnomaBarens. OIeHHWBacTCsS YPOBEHBb JTOMaITHEH
MOJTOTOBKH 10 TEME, CIOCOOHOCTh CHCTEMHO U JIOTHYHO U3JIaratb MaTephal, aHalU3UpOBaTh, OTBEYATh Ha
JIOTIOJTHUTEIBHEIC BOTIPOCHL.

4.1.1.2. Kpurepuu oneHUBaHUSA
22-25 6aJ10B CTABUTCS, €CJIH 00yYAIOIIMIACS:
B oTBeTe KauyecTBEHHO pACKPBITO COJEPKAHWE TEMbI, aHO HCUepIbIBaoNiee pemeHne 3agadn. OTBET XOpoIo
cTpykTtypupoBaH. [IpekpacHO OcCBOeH NOHATHIHBIA anmapar. [IpogeMOHCTpUpPOBaH BBICOKUI YpOBEHb ITOHUMAaHUS
Matepuaina. [IpogeMoHCTpHpOBaHO yMEHNE (POPMYINPOBATH CBOM MBICIH, 00CYXIaTh JUCKYCCHOHHBIE ITOJIOKEHHS.
18-21 6a/1;10B CTABHUTCS, €CJIU 00yYAIOIIMIACS:
OCHOBHBIE BOIIPOCHI TEMBI PACKPHITHI, TAHO B II€JIOM BepHOE perreHue 3agadn. CTpyKTypa OTBETa B II€JIOM aJIeKBaTHA TEME.
XopoIo 0CBOCH MOHATUHHBIH anmmapart. [IpogeMoHCTpUpOBaH XOPOIINi yPOBEH MIOHUMAHUSI MaTeprana. Xopoliee yMEeHHEe
(OopMyIJIMPOBaTH CBOM MBICIIHN, 0OCYX/IaTh TUCKYCCHOHHBIEC TTOJIOXKEHUS.
14-17 6annoB craBHUTCS, €cJIN 00yYAIOIIHCS:
ConeprxaHre TeMbl YaCTUIHO PACKPHITO, PEIICHUE 3a1a9H COACPKUT mpobebl. OTBET ci1ab0 CTPYKTYpHpOBaH. [IOHATHIHBIH
ammapatr OCBOCH 4acTWYHO. [IoOHMMaHWe OTHIENBHBIX IMOJIOKEHHHA M3 MaTephala Mo TeMe. Y IOBICTBOPHUTEIHLHOE YMEHHE
(hOopMYIHPOBATH CBOU MBICITH, 00CYKIATh TUCKYCCUOHHBIC TIOJI0KCHUS.
0--13 6a/1s10B cTaBUTCSH, €CJIM 00yUatOUIUTics:



TeMy HC pacKpbLI. TlonsTuitHbII anrmapaTt OCBOCH HECY AOBJICTBOPUTECJILHO. Ilonumanue MaTtepuajia (bparMeHTapﬂoe nin
OTCYTCTBYCT. HeyMCHI/Ie (l)OpMyJ'II/IpOBaTL CBOM MBICJIH, O6CY)KH3TI) AUCKYCCHUOHHBIC IMOJIOKCHUS.

1
2
3
4.
5.
6
7
8
9.

4.1.1.3. ConepsxaHne OLEHOYHOI'0 CPeACTBA

Bomnpocs! 11 yeTHOro ompoca:
3anaua Komm qyig ypaBHeHHUH ¢ YaCTHBIMU NIPOU3BOAHBIMH.
JIuHeltHOE OJHOPOHOE YpaBHEHUE IIEPBOrO HOPSIIKA.
Pemenue 3anaun Komy 11 TMHEHHOT0 OJHOPOAHOTO yPaBHEHUS IEPBOTO MOPSIKA.
KBasununeitHoe ypaBHEHHE TIEPBOTO MOPSIKA.
WuBapuants! Jlannaca.
VYpasrenue Oitnepa-Ilyaccona.
Cy1ecTBoBaHME U €IUHCTBEHHOCTh pelIeHus 3agauu ['ypca.
Merton Pumana pemenus 3agaun Kommn.
WnTterpanpHoe ypaBHeHHE 11 QyHKINN Prmana.

10. Tloctpoenue ¢pyHKIMM PrMana B SBHOM BHUJE.
4.1.2. ITucbmeHHas padora:

Tema 1. KBasuinHeliHble ypaBHEHUS C YaCTHBIMU IPOU3BOJHBIMU NIEPBOIO MOPSAIKA.

Tema 2. Kackanusiii meton Jlamnaca.

Tema 3. Meton Pumana.

4.1.2.1. Ilopsaaok npoBeaeHuUsl.

OOyuaromuecst muIIyT paboTy, colepiKallyl0 HA0Op 3a4ad, IPEUIOKCHHBIX MpENojaBaTelieM, W CHAI0T

IIperoiaBaTesio B MUCbMEHHOM BHJe. OLleHHBAIOTCA NPaBIIIBHOCTH U TIOJIHOTA PEIICHUs 3a/1ay, BJIaleHHE TeOPETHIECKIM
MarepualioM, GOpMYJIHPOBKa BBIBOJIOB, COONIOJICHUE TPEOOBAHUIT K CTPYKTYpe ¥ 0(OPMIIEHHIO pPabOThl, CBOEBPEMEHHOCTh
BBINONIHEHNs. PaboTa BBINONHACTCS OT PYKU.

ok wbnE

4.1.1.2. Kputepuu oneHUBaHUSA

22-25 6ans0B cTABUTCS, €CJIH 00yYAIOIIHIACS:

— TIOJIHOCTBIO PEIIHII MPEI0KEeHHBIE 3a/1a4H;

— IIPOJICMOHCTPHPOBAJ OTINIHOE BIIaJICHIE TEOPETUICCKAM MaTEePHAIOM;

— permieHue 3a1a49 0(pOPMIICHO JIOTHYECKH MTPABHIIBHO M HE COACPIKUT BRIYHUCITUTEIBHBIX OMINOO0K;

— CTPYKTypa paboThl COOTBETCTBYET MTOCTABICHHBIM 33/1a4aM, pad0oTa BBITIOIIHEHA CAMOCTOSITEIBHO.
18-21 6an10B CTABHUTCS, €CIU 00YYAIOLIHIACS:

— MOJTHOCTBIO PEeNIi He MeHee 75% MpeIIoKeHHBIX 3a1ad;

— MPOIGMOHCTPUPOBAJI XOPOILEe BiIaJeHHE TEOPETUIECKUM MaTepralioM;

— perieHue 3a1a4 0hOpPMIICHO JTOTHYCSCKH MTPABUIBHO M HE COACPIKUT IPYObIX BEIYUCIUTEIBHBIX ONIHOOK;
— CTpYKTypa paboThl COOTBETCTBYET ITOCTABJICHHBIM 3a/jauaM, paboTa BBIIOJIHEHA CAMOCTOSITENIBHO.
14-17 6an1710B CTaBUTCSI, €CJIU 00yUarommiics:

— TIOJTHOCTRIO pemni He MeHee 50% npenioKeHHbIX 3a1a4;

— MPOIGMOHCTPUPOBAJ yIOBJIETBOPUTENILHOE BIIAJICHUE TEOPETHUECKUM MaTepHaIoM;

— pemieHue 331249 0(hOPMIICHO JTOTHYECKH MTPABHIBHO U HE COACPIKUT IPYOBIX BEIYUCIUTEIBHBIX OMIHOOK;
— CTPYKTypa paboTHl COOTBETCTBYET OCTABICHHBIM 3a/1a4aM, pa0doTa BEIIIOIHEHA CAMOCTOSATEIBHO.
0--13 6anJI0B CTABUTCS, €CJIH 00y JaAKOIIHiCs:

— HOJHOCTBIO pemni MeHee 50% MpeanoKeHHbIX 3a]a4;

— IIPOJIEMOHCTPHUPOBAI cIadoe BIaIeHIE TEOPSTUISCKIM MaTEePHAIOM;

— pelIeHue 3aa4 COACPKUT TPyOBIe BBIYUCIUTENbHBIEC OLUTHOKY,;

— CTpYKTypa paboThl HE COOTBETCTBYET IIOCTABJICHHBIM 3a/1a4aM, paboTa BBIIIOJIHEHA HECAMOCTOSITENILHO.

4.1.1.3. ConepsxaHue OLEHOYHOI'0 CPeACTBA
Pemnts ypaBHeHue yz, +xz, = x —y.
Peumuts ypasuenue yzz, — xzz, = e’.
[TpoMHTErpUpOBATL YPABHEHHE WUy, + XU, + 2YU, + 2xyu = 0.
[IpouHTErpupOBaTh yPaBHEHHUE Uy, + XU, + YU, + (1 + xy)u =0
Haiitu unBapuantel Jlannaca ans ypasHeHus Oiinepa-IlyaccoHa.
[Tokasath, 4TO ypaBHEHHE Uy, + XYU, + Nxu = 0, rae N — uenoe, umeet pentenne suaa u = AgX (x) + -+
A, X™ (x). Toctpouts pemenne mpu N=—1.
Henocpencreennoii nposepkoli yoenuthes, uto QyHkuus Pumana st ypaBHeHHs Uy, + Au = 0 nmeer Bua

R(x,y,&m) = Jo(uy(x — &)y — 1), rae p? = —4.

HOCTpOI/ITB peuicHue 3ajja4uun
2 0%u 2 0%u

22T 28— ) = F00, & = F.

dx2 dy? ay y=I



4.2. OueHOYHBIE CPeICTBA MPOMEKYTOYHOH aTTeCTAIUH
4.2.1. 3auer
4.2.1.1. Ilopsipox npoBeaeHHs
Mo mucnumirHe npexycMOTpEH 3a4eT. 3aueT NPOXOAuT 1o OmnetaM. B kax oM Guiiere aBa TEOPETHUECKHUX BOIIPOCA.
3ayer MMeeT IeJbl0 KOMIUIEKCHYIO NPOBEPKY OCBOEHHS AMCUMIUIMHBL OOydaromuiicsi mojydaeT OMJIET M BpeMsi Ha
MIOJTOTOBKY.
3a4yer MPOBOJUTCS B yCTHOM, MMCHhbMEHHON MM KOMIIbIOTEpHOH (popme. OneHnBaeTcs BIaJeHHE MaTEpPHAIOM, €TO
CHCTEMHOE OCBOEHHE, CIOCOOHOCTh MPUMEHATH Hy KHBIC 3HAHHS, HABBIKA U YMEHHS IIPH aHAIM3€ IPOOJIEMHBIX CUTyallUuil 1
PELICHNH NPAaKTHIECKUX 3a1aHHUH.
Oobyuatommecs: BeiOuparoT Omnet. Jlaetcs Bpems Ha moarotoBky (30 muHyT). Ins oTBeTa Ha BONPOCH! Omiera
00y4Jaromuecst BEI3BIBAIOTCS IO CITHUCKY.
4.2.1.2. Kpurepuu oneHuBaHus.
Kaxkplit n3 1ByX BOIPOCOB OLIEHUBACTCSI MAKCUMYM B 25 OaJlIOB.
22-25 6ansioB cTaBUTCS, €CJIH 00yIAIOIIHIACS:
B oTBeTe KauecTBEHHO PACKPBLI cojepkaHue TeMbl. OTBET XOpOIIO CTPyKTypHupoBaH. IIpekpacHO 0CBOEH MOHATHHHBIN
anmapart. [IpoeMoHCTpUpOBaH BBICOKHH YPOBEHb MOHUMaHUs Matepuaina. OTIngHOe yMeHne (GOpMyIHPOBATh CBOM MBICIIH,
00CykJaTh TUCKYCCHOHHBIE MOJI0KEHHUSI.
18-21 6an110B cTaBUTCS, €CJIM 00yJaroOIMiics:
OCHOBHBIE BOIIPOCHI TeMBI packpbll. CTPyKTypa OTBETa B IIETIOM aJIeKBaTHAa TeMe. XOPOIIO OCBOCH MOHATUIHBIN amnmapar.
[TponemMoHCTpUPOBAaH XOPOIIMH ypOBEHb MOHMMAHUS MaTepHana. Xopoluee yMeHHe (OpMYJHMpOBaTh CBOU MBICHH,
00CyXIaTh TUCKYCCHOHHBIE MOJI0KEHHS.
14-17 6ana0B cTaBUTCS, €CJIM 00yJaroOIMiics:
Temy wactuyno packpsii. OTBeT ciabo CTpyKTypupoBaH. [IOHATHITHEIM anmapat 0CBOCH yacTUYHO. [loHMMaHKe OTACIbHBIX
MOJIOKCHUH W3 MaTepuaja Mo TeMe. YJOBICTBOPUTEILHOEC YMEHHE (OpPMYyJIUpOBaTh CBOM MBICTH, OOCYXKAaTh
JUCKYCCHOHHBIC TTOJIOKEHHS.
0--13 6a/s10B cTaBUTCSH, €CJIM 00yYatOUIuiics:
Temy He packpbul. [ToHATHIHBIH anmapaT 0CBOGH HEYJOBJIETBOPUTENbHO. [loHMMaHKe MaTepHana pparMeHTapHOe W
orcyTcTByeT. Heymenue popMynnpoBaTh CBOU MBICITH, 00CYKAaTh AUCKYCCHOHHBIE TIOJIOKEHUS
4.2.1.3. OueHo4yHble cpeaAcTBa
Bompocs! k 3agery
JIuneHOe OZTHOPOJHOE YPaBHEHHE C YACTHBIMU ITPOM3BOJAHBIME MIEPBOTO MOPSIIKA.
KBasunmHeliHOE ypaBHEHHE C YaCTHBIMHU IIPOU3BOAHBIMH IIEPBOTO MOPSIIKA.
WuBapuants! Jlamnaca.
Merto/ KacKaJHOTO HHTETPUPOBAHMSL.
Ypasuenue Ditnepa-Ilyaccona.
®opmynst [Jap0y.
KoppexTtaocTts 3amaun ['ypca.
Pemenue 3anaun I'ypca metogom Pumana.
. Koppexrtnocts 3amaun Komn.
10. Pemenue 3agaun Komm meronom Pumana.
11. HHTerpanbHble ypaBHEHUs C YacTHHIMU HHTerpanamu. Oynkius Pumana.
12. Tocrpoenne ¢pyHKunu PrimMaHa B SBHOM BHJE.

©CoNoOGOA~LNE
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Ilepeyens JuTepaTypbl, HEOOXOAMMOM JJI51 OCBOECHHS TUCHUTINHBI (MOTYJIs1)

Hanpagnenue noarorosku: 44.04.01 - [Menarorunyeckoe odpa3zoBaHue
[Mpodmne noaroToBku: Maremarnueckoe oO6pa3oBaHue
KBann¢pukanus BbITyCKHUKA: MAaruCTp

dopma 00ydeHHS: 3209HOC

SI3bIK 0OyYEHUS: PYCCKHMA

I'ox Havana oOyuyeHus mo o0Opa3oBaTenbHOI nmporpamme: 2026

OcHoBHas1 IMTepaTypa:

1. . Jlecun, B. B. YpaBHenus maremaruueckoil ¢usuku : yueOHoe nocodue / B.B. Jlecun. — Mocksa : KYPC :
WUH®PA-M, 2023. — 240 c. - |ISBN 978-5-906818-61-4. - Tekcr : onekrponseidi. - URL:
https://znanium.ru/catalog/product/2126799. — Pexum qocTyma: Mo Mo IrcKe.

2. Caburos, K. b. YpaBHeHns marematudeckoit pu3uku : yueOHuk : B 2 yactsax / K. b. CaburoB. — 4-e uzn. (31.). —
Mockaa : Jlaboparopust 3Hanuit, 2024 — Yacte 2 — 2024. — 258 ¢. — ISBN 978-5-93208-621-6. — Tekcr : 3nekTpoHHbI#H //
Jlans : anekTponHo-O0ubmHoTeuHas cucrema. — URL: https://e.lanbook.com/book/387617. — Pexum noctyma: yist aBTOpH3.
MOJIb30BATENEH.

3. Turos, K. B. YpaBuenus matematmdeckoid ¢pu3uku. [Ipakrukym. KoMmbloTepHbIE TEXHOJIOTHA pEIICHUS 3a1ad :
yaebnoe mocobue / K.B. TuroB. — Mocksa : PUOP : UHOPA-M, 2022. - 262 c. - (Beicmee o6pa3osanue). - DOI:
https://doi.org/10.29039/01812-5. - ISBN  978-5-369-01812-5. -  Tekcr : onektponnsii. -  URL:
https://znanium.com/catalog/product/1874633. — PexxuM ocTyma: 1o MOIHCKE.

JlonoiHNTEeIbHAA JIUTEpaTypa:

1. Kanapeiikun, A. . YpaBHeHus matematnueckoi ¢usuku : yueOnuk / A. M. Kanapeiikun. - Mocksa ; Bosorpa :
Wndpa-Unxenepuss, 2024. - 148 c. - ISBN 978-5-9729-2071-6. - Tekcr : osnekrtponHsiii. - URL:
https://znanium.ru/catalog/product/2171813. — Pexum qocTyIa: Mo MO IKCKE.

2. Topuza. O. A. YpaBHeHus MaTeMaTnueckoi pusuku : yueobHoe nocobue / O. A. Topurna. — Mocksa : UHOPA-
M, 2020. — 59 c. - ISBN 978-5-16-108561-5. - Texkcr : anekrponnsiii. - URL: https://znanium.ru/catalog/product/1089483.
— PexxuM ocTymna: 1o moJmumcke.

3. Pomanko, B. K. Kypc nuddepeHnnansHeIX ypaBHEHNH U BapUAIIIOHHOTO UCYUCIIEHHS : yueOHoe mocobune / B. K.
Pomanko. — 8-e u3z. (91.). — Mocksa : Jlaboparopus 3uanuii, 2024. — 349 ¢. — ISBN 978-5-93208-735-0. — Texkcr :
JNEKTPOHHbIH // Jlaub : snmexTpoHHO-OubOIMoTeunas cuctema. — URL: https://e.lanbook.com/book/418028. — Pexum
JOCTyIa: I aBTOPU3. MOJIb30BaTENeH.
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