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1. MACHIOPT PABOYEM YYEBHOM IMPOT'PAMMBI JUCIIATLIIVMHBI
DJIEMEHTBbI BbICIICH MATEMATHKH

1.1. O6a1acTh NpUMeHEHUs] IPOTrPaAMMbI

PabGowas  ydeOHast mporpamMma  AMCHUIUIMHBI  SBISIETCS  YacTbhIO
IpOTrpaMMbl TIOJATOTOBKH CIIEIUAIUCTOB CPEJHEr0 3B€HAa B COOTBETCTBUU C
®I'OC 1o cnemuansHoct CIIO 09.02.01 KoMmblOTEpHBIE CUCTEMBI H
KOMILIEKCHI.

1.2. MecTo UMCHMIUIMHBI B CTPYKType OCHOBHOI mnpodecCHOHAIbLHOM
o0pa3oBaTeIbHOM MPOrPaMMbI:

JUCIUTIIMHA BXOJUT B MAaTEMAaTUYECKUM U OOIINIA €CTeCTBEHHOHAYYHBIN ITUKIT
MpOrpaMMbl MOATOTOBKU CIIEHHAINCTOB CPEIHETO 3BEHA

1.3. Hean u 3agauM JUCHMILUIMHBI — TPeOOBAHUSI K Pe3yJIbTATAM OCBOCHHUA
TUCHMILTAHBI:
B pesynbTaTe 0CBOCHUS TUCHUTIIUHBI 00YYaIOIIUNACS TOJDKEH YMETh:
—  BBINOJIHATH OMNEpalud HaJ MaTpPUIlAMU U peIlaTb CUCTEMbl JIMHEHHBIX
YpPaBHECHUH;
—  MPUMEHSATHh METOIbI AU PEPEHIINATBHOTO U UHTETPATLHOTO UCUHUCIICHHUS;
—  pemartb qud@epeHnmnanbHbe ypaBHEHUS

B pe3ynbTaTe 0CBOCHUS TUCUUILIIMHBI 00YYaOIUNAC JOJIKEH 3HATh:
—  OCHOBBI MAaTEMATUYECKOT0 aHaIU3a, JIMHEWHON anreOphl U aHATUTUYECKOM
TEOMETPUH;
—  OCHOBBI U (PepeHInaTBEHOTO U UHTErPAIbHOTO UCYUCIICHHUS

B pe3ynbrarte 0CBOCHUS ITUCIMILUIMHBI 00yUJarOIIUiCs TOKeH 001a1aTh OOIIMMU
KOMITETCHIIUSIMH , BKJIIOYAIONIMMH B Ce0s CITOCOOHOCTB:

OK1 TIloHuMarp CyIIHOCTh U COLMAIBHYIO 3HAYUMOCTh CBOEH OymyIiei
npodeccuu, MposIBIATH K HEW YCTOMYMBBINA HHTEPEC.

OK2 Oprann3oBbiBaTh COOCTBEHHYIO JEATEILHOCTH, BHIOUPATh TUIIOBBIE METO/IbI
U CHOoCOOBI  BBIMOJHEHUSI MPOQPECCHOHANBHBIX  3a7a4, OIEHWBATh  HX
() PEKTUBHOCTH U KA4E€CTBO.

OK3 Ilpunumath pernieHus: B CTAaHAAPTHBIX U HECTAHAAPTHBIX CUTYAIUSIX U HECTH
32 HUX OTBETCTBEHHOCTb.

OK4 OcymiecTBiasTh MOMCK M MCIOJIb30BaHHEe MHGOPMAIUU, HEOOXOIUMOU st
3 PEeKTUBHOTO BBIMOIHEHUS MPO(ECCHOHABHBIX 3ajJ1ad, MPO(ECcCHOHATBLHOTO U
JUYHOCTHOTO Pa3BUTHSL.



OK5 UHcnons3oBath HMH(POPMANMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH B
npoecCUOHaNBbHOM eI TEIbHOCTH.

OK6 PabGorars B KOJUIGKTHBE W KOMaHje, Y(PGEeKTUBHO 0OIIAThCS C KOJIJIEramu,
PYKOBOJICTBOM, ITOTPEOUTEIISIMHU.

OK7 bparb Ha ceOs OTBETCTBEHHOCTh 3a pabOTy YICHOB KOMAaH]IbI
(MOTYMHEHHBIX ), pe3yJIbTaT BHIMOIHEHUS 3a/IaHUN.

OKS8 CamocTosiTeIbHO OMpeAeaTh 3aJaud MpoPEeCCHOHAIBHOTO U JIMYHOCTHOTO
Pa3BUTHS, 3aHUMAThCA CaMOO0pa30BaHUEM, OCO3HAHHO TUIAHUPOBATH MOBBIIICHUE
KBaJIM(DUKALIIH.

OK9 OpuentupoBaTtbcsi B  yCJIOBHUSIX YacTOM CMEHBI TEXHOJOTUHA B
poeCcCUOHANTEHOM eI TEIIEHOCTH.

[IK 1.2 Pa3pabarbiBaTh cxeMbl LHU(PPOBBIX YCTPOMCTB HA OCHOBE MHTEIrPaJIbHBIX
CXEM Pa3HOM CTEIIEHU UHTErPALUH.

[IK 1.4 IIpoBoauTh H3MEpPEHHUs] MMAPAMETPOB IPOEKTHUPYEMBIX YCTPOHCTB U
ONPENENATh NOKA3aTENN HAIC)KHOCTH.

[IK 2.2 IIpou3BoAWUTH TECTUPOBAHUE, OIPEIAECICHUE MNapaMeTpPOB U OTIAIKY
MHUKPOIIPOILIECCOPHBIX CUCTEM.

1.4. Kotn4yecTBO 4aCOB HA 0CBOEHME MPOTrPaMMBbI 1M CHUIJIMHBI:
MaKCUMaJbHOW y4ueOHOW Harpys3ku oOyuaromierocsi_210 dYacoB, B TOM
qHCIe:
00s13aTeNbHON ayTIMTOPHON yaeOHOM Harpy3ku odydaromerocsi_142 daca,
CaMOCTOATEILHOM paboThl 0Oy4Jaromerocs_ 68 dacos.



2. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBI

2.1. O0beM yueOHOM TMCIUNJIMHBI M BUIbI Y4e0OHOH padoThI

Bun yueo6Hoii padoThl

Oo0vem uacos

MakcumanbHasi yueOHasi HArpy3ka (Bcero) 210
O0s13aTesibHasi ayIMTOPHasi yueOHasi HAarpy3Ka (Bcero) 142
B TOM YHCJIE:

TEOPETHUECKOE OOyUCHHE 88
MPAKTUYECKUE 3aHATHUS o4
CamocTosiTeJibHasi padoTa 00y4aromerocsi (Bcero) 68

Hrorosasg arrecranms

3a4€CT




2.2. TemaTu4yeCcKMi IJIAH M COIEPKAHUE YUe€OHOI JUCUUIINHBI «JIEeMEHThI BhICIIEH MATEMATHKH)

HaumeHoBaHue pa3znenos Copep:xanue y4eOHOr0 MaTepHaJia, JIa0paTOPHbIe H NPAKTHYECKHE Pa00ThI, cCAMOCTOSATe1bHasA padoTa O0beM yacos YpoBeHn
H TeEM o0yvyalmuxcs, Kypcopasi padot (IIpoeKT) 0CBOEHHS
1 2 3 4
Beenenne 1
Copep:xaHue yuedOHOTro MaTepuaJia 1 2
MarematHka, €€ poiib U 3HaUCHHE B TEXHHUKE.
Paszgen 1. DiaemMeHTHI 16
JIMHEHHO¥ aJredpnl
Tema 1.1. MaTpuusbl u Cojaep:xkanue yue0HOT0 MaTepuaJia 5 2
onpeeTuTe Omnpenenenue Mmatpuusl. JleHcTBHS Haj MaTpuliaMH, HX cBoictBa. Ompepenurenu 2-ro U 3-To THopsixa, 3
BEIUUCIICHHUE onpeaenuTeneid. Onpenennurtend n-ro Nopsaka, CBOMCTBa onpenenuTeneii. MUHOPEI 1 anredpandecKie
JIOTIOJTHEeHNs!. Pa3noxkeHue onpenenuTens o 3J1eMeHTaM CTPOKH WK croibna. OOparHas MaTpuna. PaHr MaTpuibl.
OnemeHTapHbIe IpeoOpa3oBanus MaTpuilbl. CTyEHYATHI BUA MaTPHULBL.
IMpakTuyeckoe 3ansaTHe Nel 2
Brruncnenue onpenenurencii. JledcTBus HaL MaTpULIAMU.
Tema 1.2. Cucrembl Coaep:xkaHue y4e0HOT0 MaTepuaia 10 2
JIMHEHHBIX YPaBHEHHii OnHOpOHBIE U HEOTHOPOAHBIE CUCTEMBI JIMHEHHBIX YpaBHEHUNH. OnpeesnTeNb CUCTEMBI N INHEHHBIX YpaBHEHUH 2
¢ n Hen3BecTHeIMH. [IpaBumo Kpamepa i pemeHus KBapaTHOH CHCTEMBI JIMHEHHBIX ypaBHEHHH. Teopema o
CYILIECTBOBAaHUM M E€IMHCTBEHHOCTH PEIICHHs CHUCTEMBI N JIMHEHHBIX ypaBHEHUII ¢ n HEHW3BECTHBHIMH (Teopema
Kpamepa). Merton uckiItoueHHEe HEN3BECTHBIX — MeTo[ ["aycca.
IIpakTHyeckoe 3anaTHe Ne 2 2
Pewenue cucrempl NMHEWHBIX ypaBHEHUH no mnpaBuiny Kpamepa. Pemienue cucteMbl JUHEWHBIX ypaBHEHUH
metoqoM [aycca.
CamocTosiTe1bHast padoTa o0y4yarommxes Ne 1 7
Pabota c yueOHbIM MaTepuanoM. [IncbMeHHBIE OTBETHI HA KOHTPOJIBHBIE BOTIPOCHI 110 TeMe «MaTpHibl 1
OTIPEICTTUTEIII
Pemenne ynpakHeHuii no reme «MaTpHIIbl ¥ ONIPEAETUTEIIN
Paspgeua 2. DiieMeHTHI 22
AHAJTUTUYECKOM
reoMeTpHH
Tema 2.1 BekTopsi. Coaep:xkanue y4e0HOT0 MaTepuaia 6 2
Onepaunn HaJx BEKTOpaMH | Onipesieienue BekTopa. JIuHeiiHble onepaiyy Hajl BEKTOpaMH, X cBoicTBa. KoopmHaThl BekTopa. JleKapToBbl 2

MpSIMOYTOJIbHBIE ~ KOOPAMHATHI B INPOCTpaHCTBe. Moayns BekTopa. CKalspHOE NPOU3BENICHHE BEKTOPOB.
Brruncnenue ckaasipHOTO IPOU3BEIEHHS Yepe3 KOOPIUHATEI BEKTOPOB.




1 2 3
IpakTnyeckoe 3ausaTue Ne 3 Koopaunatel BekTOpa. 2
IIpakTuyeckoe 3ansaTHe Ne 4. BpruncieHne MOayIisi ¥ CKaJsIPHOTO MTPOM3BECHUS BEKTOPOB. 2
Tema 2.2. [Ipamas Ha Cojaep:xkanue yueOHOr0 MaTepuaJia 14
miockocru. Kpusbie [IpsiMass Ha TUIOCKOCTH: ypaBHEHHE C YIJIOBBIM K03(duImeHTOM, ypaBHEHHE IpSMOM, MPOXOIAIIeH uepes IBe 4
BTOPOT0 MOPSI/IKA JIaHHBIC TOYKH, MApaMETPUYCCKUE YpaBHCHHWs, YpaBHEHHWE B KaHOHHUYecKod (opme. Kpusble 2-ro mopsika,
KaHOHWYECKHE YPaBHEHUS OKPY>KHOCTH, JIUIHIICA, THIIEPOOITBI, ITapaboIIbL.
[pakTuyeckoe 3anaTue Ne 5. Perrenue 3amaq Ha cocTaBICHNE YpaBHESHUHA MPSIMBIX. 2
IIpakTuuyeckoe 3anaTHe Ne 6. CocTaBieHre ypaBHEHHH MPSIMBIX U KPUBBIX 2-TO TOPSAKA, UX MOCTPOCHHE 2
CamocTosiTe1bHast padoTa o0y4yaromuxcs Ne2 8
Pabora ¢ yueOHbIM MaTepuanoM. CocTaBieHHe TaOIHMIBI U3 KIIFOUEBBIX CJIOB U MMOHATHI /ONOPHBIN
KOHCHEKT/TIpe3eHTaInio TeMbl «BekTopsl. Onepanuy Hajl BEKTOPAMI»
Pemenune ynpaxxuenuii mo teme «Bextopsl. Oneparu Haa Bektopamu. Ilpsmas Ha mockoctu. Kpussle BToporo
MOpsAKA.»
CocTaBieHue TeMaTHYeCKOro KpoccBopaa
Pa3gen 3 OcHoBBI Teopuu 15
KOMILTEKCHBIX YHCes
Tema 3.1. KommiekcHbie Coaep:xkanue yueOHOT0 MaTepuasia
yHcJaa OmpeneneHue KOMIUIEKCHOTO 4uciia B anreOpanueckoil ¢opme, AeHCTBUS Hal HUMH. | eomerpuueckoe 4
n300pakeHNe KOMIUIEKCHBIX 4YHcel. PemeHne anreOpamdeckux ypaBHeHHH. Tpuronomerpudeckas ¢opma
KOMIUTEKCHBIX gucell. [lepexon ot anreOpamdeckoil (OpMBI K TPHUTOHOMETpPHUYECKON M oOpaTHO. JlelicTBHsA Hax
KOMIUIEKCHBIMH YHCJIaMH B TpPUrOHOMeTpHdeckor ¢opme. [lokazarensHas (opma KOMIUIEKCHBIX YUCEN, ACHCTBUS
HaJl HUMH.
IMpakTuueckoe 3ausiTue Ne 7. JlelicTBus HaJl KOMIJIEKCHBIMY YUCIIaMU B anredpandeckoi hopme. 2
IpakTuuyeckoe 3ansaTue Ne 8. JleiicTBHs Ha/l KOMIUIEKCHBIMU YHCJIAMH B TPUTOHOMETPHUYECKOH M MOKa3aTeIbHON 2
¢dbopmax. 2
Ipakruyeckoe 3ansaTue Ne 9. Ilepexon ot anredbpandeckoil GopMbI K TPHTOHOMETPUIECKON 1 00PaTHO.
CamocrosiTesbHast padora odyyaromuxcs Ne3 5
[MoxroroBka coobuieHus/pedepara/mpe3eHTaNU IO OJHOH U3 TEM:
«Pemmenne cuctem ypaBHeHHH B mosie C»
«[TonspHas cuctemMa KOOPAUHAT, UCTOPUN BOSHUKHOBEHHUS»
«O6acTi IPUMEHEHNST KOMITJIEKCHBIX YHCEI»
Pemenuie 3aganuii no Baprantam no teme « JleicTBusl HaJ KOMIJIEKCHBIMU YHCIIaMU»
Pa3nen 4 OcHoBBI 148
MATEeMATHYeCKOr0 aHAJIN3a
Tema 4.1. Teopust Coneprkanne y4eOHOr0 MaTepuajia 11




Npe/ieJioB. Yucnossie MOCJIE0BATENIbHOCTH. MOoHOTOHHEIE, OrpaHUYECHHBIE MOCIIE10BATENbHOCTH. Ipenen 6
HenpepbiBHOCTB IOCJIEI0BAaTENILHOCTH, CBOMCTBA npeena. beckoneuHo Maibie M OECKOHEYHO OOJIbILINE MTOCIE0BATEIbHOCTH, CBSI3b
MEXIy HUMH, CAMBOJIMYECKHE paBeHCTBa. [Ipeaen cyMMBbl, IpON3BEACHHS U YaCTHOTO JBYX MOCIEA0BATEIbHOCTEH.
[Ipu3Hak cX0aAUMOCTH MOHOTOHHOM MOCIIEN0BaTENbHOCTH. Yuco e.
Ipenen ¢ynkmun. CpoiictBa mpenena QyHkiun. OmHOCTOpOHHHE Tpedensl. [Ipemen CyMMBI, MPOW3BENCHUS H
qacTHOTO IBYX (yHKImHA. HempepbiBHbIe (yHKIUH, MX CBOWCTBA. HempephIBHOCTH 3IIEMEHTAPHBIX M CIIOXKHBIX
¢yHKUMi. 3amMeyaTenbHbIe peaesl. TOUYKH pa3phiBa, NX KIaCCH(PUKAIIHS.
IIpakTuuyeckoe 3ansaTHe Ne 10. Texanka BEIYUCICHUS IPEAETOB. 3aMedaTeIbHBIC IPECIHI. 2
CamocrosiTesibHast padoTa odyuaromuxcsa Ned 3
Pemenne 3agau 1o BapuaHTaM 10 TeMe: «HHCIOBBIE TOCTIEI0BATEIEHOCTI
IMoaroroBka coobmieHus mo Teme: «OTHOCTOPOHHKE IPEIEIIBIY.
Tema 4.2. Coaep:xkanue yueOHOT0 MaTepuasia 23
Jugdepennuanbnoe Omnpenenenne Npou3BoHOI GyHKIMU. [Ipon3BOIHbIE OCHOBHBIX dJIeMEHTApHBIX GyHKIMHA. [nddepenuupyemMocts 10
ncunciaenne GpynKIHHu ¢byaknuu.  Juddepennman  dynkmuu. IlpouwsBognas cinoxuoi ¢GyHknuu. I[IpaBuina auddepeHIupoBaHus:
OIHOI el CTBHTEIbHOM NIPOM3BOJIHAST CYMMBI, IPOM3BEIACHUS M dacTHOro. llpom3BogHble WM AnGQEpeHINanbl BBICIINX MOPSIKOB.
nepeMeHHO# PackpriTie HeonpeneneHHOCTEH, paBwio JlonuTans. Bo3pactanue u yObiBaHHE (YHKINH, YCIOBHS BO3pACTaHUS U
yObIBaHMA. OKCTpeMyMbl (YHKIHH, HEOOXOAMMOE YCIOBHE CYIIECTBOBaHMS JKCTpeMyMa. Haxoxnenne
SKCTPEMYMOB C TMOMOIIBI0 TIEPBOH MPOM3BOAHOW. Brimyxieie ¢yakmmu. Toukn mepernba. Acumnrotsl. lomHOE
uccienoBaHue (pyHKINH.
IIpakTuueckoe 3ansaTHe Nell. Brruncnenue nponsBoaHbIX GyHKIMNA. ['eoMeTpuueckuil 1 GU3NUECKUNA CMBICIT 2
MIPOU3BOIHON U quddepeHImana.
IpakTuyeckoe 3ansaTHe Ne 12. [TpousBoaHast CIIOKHOM (QyHKIUH. %
Ipakruueckoe 3anaTue Ne 13. Vccrenosanue QyHKIMU U TOCTPOCHHE UX TPa(HKOB.
CamocrosiTesqibHasi padoTa o0yvaromuxcs Ne5 7
IMoaroroska coobmienus o teme «lIponcxoxaeHne MOHATH IPon3BoHOH. CHUMBOJIBI M TEPMHUHBI IPOU3BOTHOI.
Brmmonaenue rpaduaeckoit padotsl o teme: «lccienoBanne GpyHKINH C TTOMOIIBIO TPOU3BOIHON U TIOCTPOCHUS
ee rpadukay
3anonHeHne TadbIUIBl «MeXnpeIMeTHbIe CBSI3U TeMbl «[Ipou3BOIHAS Y.
Tema 4.3. Conep:kanue y4e0HOr0 MaTepuall 17
HuddepenuuaanHoe @OyHKINM HECKOJBKUX AEHCTBUTEIBHBIX NepeMeHHbIX. OCHOBHBIE MOHATHA. [Ipenen u HenmpepbIBHOCTh (DYHKIUH 8
ucuncienue GpyHKuun HECKOJIBKUX TepeMeHHbIX. CBolicTBa. YactHble npousBoanble. Juddepennnan. [Iponssoansie n nuddepeHuast
HECKOJbLKHX BBICIIIUX MOPSJAKOB.
JAefiCTBUTENBHBIX IIpakTuyeckoe 3ansaTHe Ne 14. Beruncienre npon3BogHBIX U AU PEPEHIINATIOB BHICIIUX MOPSIKOB (QYHKIIMH 2
nepeMeHHBIX HECKOJIbKUX IIEPEMEHHBIX.
CamocrosiTenbHast padoTa o0y4yaromuxcs Ne6 7

[TuceMeHHBIE OTBETHI Ha BOMPOCH 1Mo TeMme «lIpon3Boansle u quddepeHnmansl GyHKINHT HECKOTBKUX
MEePEMEHHBIX» U PELICHUEe 33/IaHuii 10 00pasiy.
IloaroToBka coOOUICHHUS/IOKIana/ TpE3eHTAMd MO0 TeMe «YCIOBHBIM JKCTpeMyM (YHKIMH HECKOJBKHX
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TNICPEMECHHBIX».

Tema 4.4. Conep:kaHue y4eOHOTr0 MaTepHaia 33
HMHTerpaabHoe Heonpenenennslii MHTErpaji, ero cBoicTBa. TaOmuua OCHOBHBIX HHTErpajoB. MeTol 3aMEHBl MEepEeMEHHBIX. 12
ucuncienne GpyHKIMN WurerpupoBanue 1no yactsM. MHTerpupoBaHue paloHalIbHBIX (QyHKUWHA. HTErpupoBaHue TPUrOHOMETPHUYECKHUX
OIHO AelCTBUTEJIbHOM yHKumit.
nepeMeHHo OmnpenencHublil MHTErpai, ero cBoiictBa. OcHOBHas (opMyna HHTErpajbHOro ucuuciieHus. MHTerpupoBanue
3aMEHOH MEepeMEHHOIl M MO 4YacTsIM B OINpEJeieHHOM HuHTerpane. IIpunoskeHus onpeneieHHOTo HHTerpajia B
TEOMETPHH.
HecoOcTBeHHbBIE HHTETpaANIBI ¢ OECKOHEYHBIMHU NPEAETIaMy HHTETpupoBaHus. IIoHATHE HECOOCTBEHHBIX MHTETPAIOB
OT HEOTPaHUICHHBIX (DYHKIIHH.
[pakTuyeckoe 3anaTue Ne 15. 3ameHa mepeMeHHOH B HEOTIPEIEIEHHOM HHTETpae. 2
[pakTuyeckoe 3anaTue Ne 16. lHTerpupoBanme mo 4acTsim. 2
[pakruyeckoe 3anaTue Ne 17. HTerpupoBanme painoHANBHBIX IPOOCH. %
[pakruyeckoe 3anaTue Ne 18. nTerpupoBanie TpUrOHOMETPUICCKAX (DYHKITHIA. 2
IIpakTuyeckoe 3ansaTHe Ne 19. Beruncnenue miommaneil Guryp ¢ noMoIipo onpesielieHHbIX HHTErPaJloB.
CamocrosiTe1bHast padoTa o0y4yaromuxcst Ne7 5
CocraBneHue TabnUIBI OCHOBHBIX (DOPMYII 1 CBOMCTB HEOIIPEIEICHHBIX MHTETPAJIOB U BHITOJHEHHS 33/1aHUS 110
3aMI0JHEHHIO IPOITYCKOB .
Pemenve 3aganuii Mo 3aKpeIUICHAIO ¥ CHCTEMAaTH3aLMK 3HaHUI TeMbl «HeomnpeaeneHHbIi HHTETrpam
CamocrositesibHAas padora odyyaromuxcs Ne§
[To naHHBIM M300paskeHUsIM cocTaBiieHUe (HOPMYJT BBIYMCIICHHUS TUIOIIAACH IUIOCKUX (QUTYp M pellieHHe 3a/IaHHUi 110 6
BapuaHTaM 1o Teme «IIprMeHeHre OnpeIeIeHHOTO HHTETpaIay.
CocraBneHne TeMaTHYECKOTO KPOCCBOPAA
[oaroroBka coOOLIEHNUS O Pa3BUTHH UHTETPATLHOIO HCUHCIICHHUS.
Tema 4.5. UaTerpajnHoe Cojaep:xkanue yue0HOT0 MaTepuasia 14
ucuucienue GyHKuun JlBoitHbIe MHTErpasibl M MX cBoicTBa. [loBTOpHBIE MHTerpanbl. CBeJeHNE ABOMHBIX WHTErPajioB K MOBTOPHBIM B 8
HEeCKOJIBKHX ciydae obnacreit 1 u 2 tumna. [IpunoxeHns TBOHHBIX HHTETPAIOB.
AeACTBUTEILHBIX IIpakTuyeckoe 3ansaTue Ne 20. Beruricienue 1BOWHBIX HHTErpajioB. [IpuiokeHus IBOWHBIX HHTETPAJIOB. 2
nepeMeHHbIX
CamocTosiTe1bHast padoTa o0yuaromuxcsi Ne9 4
Pabora ¢ y4eOHBIM MaTepHajIoM 10 COCTABICHHUIO OTIOPHOTO KOHCIIEKTA 110 TeMe «J|BOIHbIe HHTETPaIb»
Pemenune ynpaxHeHu# mo oOpasity
Tema 4.6. Teopusi psigoB ConepxaHue y4eGHOro MaTepuaJjia 30
OmnpenesneHne YUCIOBOTO psAfa, CyMMa psifa, ocTaTok psaga. CpoiicTa psanoB. Heo6Xxoaumslil MpU3HAK CXOIMMOCTH 14
psnoB. Ilpu3Haku CpaBHEHMS MOJIOKUTENBHBIX psaoB. IIpusHaku JlamambGepa u Komm, nHTErpaibHBIM NpH3HAK
CXOIUMOCTH. 3HaKkodepeaytomuecs psaasl. [Ipusnak JleiiOnuma. AGCOMIOTHAS U YCIOBHASI CXOIUMOCTb.
@OyHKIMOHABHBIE TIOCIIEI0BATENHLHOCTH U psiibl. CTeneHHsle psiabl. Pagnyc u nHTepBan cxoaumoctu. [loBenenue
CTENICHHOI'O psija Ha KOHIAX MHTepBaja cxoguMocTH. OOsacTe CXOAMMOCTH cTemeHHoro psana. CoiicTBa
cTeneHHbIX psiaoB. Panpl Teinopa n MaknopeHa. Pasnoxxenue sneMeHTapHBIX QyHKIUi B psia. Pssr Dypoe.
IIpakTuyeckoe 3ansaTHe Ne 21. ViccnenoBanue cXoANMOCTH 3HAKOIIOJIOKHUTEIIBHBIX PSIOB. 2
IIpakTuyeckoe 3ansaTHe Ne 22. VccnenoBanne Ha CXOANMOCTD 3HAKONIEPEMEHHBIX PSIJIOB. 2
IIpakTuueckoe 3ansaTHe Ne 23. VccnenoBaHue CTEIEHHBIX Ps/IOB HA CXOJIUMOCTb. 3
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IIpakTuyeckoe 3ansaTHe Ne 24, Paznoxenne Qpyunkuuii B psg Oypse.

CamocrosiTe1bHast padora ody4yaromuxcst Nel0 8
CocraBneHune TabIUIBI OCHOBHBIX MTOHSATHH TEOPHH PSIOB
IMoaroroBka pedepara Ha onHy u3z TeM: «DyHKuMOHanbHBIE psiabl. CreneHHble psabl», «[IlpuMeHeHHe psIoOB
®yprey, ¢ NCHOIB30BAHUEM IIJIaHA HATIMCAHUSI.
Tema 4.7. OopiknoBennnie | Coaepixanue yueGHOro Mmarepuajia 28
nauddepeHunaIbHbIe Omnpenenenne OOBIKHOBEHHBIX U (depeHunanpHpIX ypaBHeHHH. OOlee W 4YacTHOE peIIeHHs. YPaBHEHHUS C 14
ypaBHeHust pa3zienéHHBIMU U pa3/ieNIIOIMMHKCS NlepeMeHHbIMA. OJHOpOAHBIE YypaBHEHUs |-ro mopsiika. YpaBHEHHS,
MIPUBOISIIAECS K OMHOPOIHBIM. JIMHEHHbIE OJHOPOIHbIC M HEOTHOPOAHBIC YPAaBHEHUS | -TO MOpsAIKa.
Huddepennnanpasie ypaBHEHUS 2-TO HOpsaka. JIMHEHBIE 0THOPOIHBIE YpaBHEHUS 2-TO TOPSIKA C TOCTOSHHBIMHU
kodpdunrenTamMu. JInHeHHbIE HEOTHOPOIHBIC YpaBHEHHS 2-TO TOPSAKAa C IOCTOSHHBIMHA KO3 QHUIHECHTaMH.
Juddepernnanpaple ypaBHEHHMS, JOMYCKAIONINE TIOHWKEHUE CTEIICHEH.
IIpakTuyeckoe 3anaTHe Ne 25. [lnddepeHnuanpapie ypaBHEHHUS 1-T0 TIOPAAKA C pa3IeITIOIIMUCS 2
nepeMeHHbIMH. Perrenne nudQepeHuanbHpIX ypaBHEHHH 1 -0 opsaka.
I[pakruyeckoe 3ansaTHe Ne 26. JIuneiinpie ogHOpoaHbIe U (HepeHIIHaTbHbIC YPABHECHU 2-T0 MOPsIKA C 2
MOCTOSIHHBIMU K03 hurimeHTamu.
Ipakrnyeckoe 3auaTHe Ne 27. YucienHoe pemienue quddepeHnnanbHbIX ypaBHCHHIA. 2
CamocrosiTesbHast padora o0yuyaromuxcs Nell 8
Pewenve nuddepeHunansHpIX ypaBHeHU
CocraBneHne KOHCIIEKTa 110 TeMe «3a1a4u, PUBOISIIUE K AU PepeHIHaIbHbIM YPaBHEHUSIMY, UCIIOJIb3YS
HUHTEPHET-PECYPCHI
BCEI'O 210

JI1 XapaKTepUCTUKH YPOBHS OCBOCHHS yUEOHOr0 MaTepualla UCIOJIb3YIOTCS CIeIyIOIUe 0003HaYeHU:
2. — penpOAYKTUBHBIHN (BBIMOJIHEHUE IEATENILHOCTH 110 00pa3Iy, MHCTPYKIIUHU UJIH 110JI PYKOBOACTBOM)
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3. YCJIOBUS PEAJIMBAIIUU TPOT'PAMMBI INCIATIJINHBI

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrneyeHu 10

Peanuzanus mporpaMmbl JAUCHUIUIMHBL TpeOyeT Haiuuus y4yeOHoro kaOuWHeTa
MaTEeMaTUYECKUX JUCIUTUIHH.

O6opynoBanue y4yeOHOro KaOWHETa: - TMOCaJOYHbIE MeECTa IO KOJIMYECTBY
oOydJarommxcs;

- pabouee MecTo mperoaaBaTes;

- KOMIUICKT Y4eOHO-HATISITHBIX MTOCOOMA « DJIEMEHTHI BBICIIICH MaTEMAaTHUKI,

- TaOJIUIIBI, CTEH/IBI.

TexHnyeckue cpencTsa 00ydeHus:

- TOCKa, UHCTPYMEHTHI 11 pabOThl y JOCKH

- KOMITIBIOTEP C JIMLIEH3UOHHBIM IPOTPaMMHBIM 00€CIICUEHUEM;
- MYJIbTUMEIUATIPOEKTOP.

3.2. UudopmanuonHoe odecnevyenne o0yueHust
Ilepeyens y4eOHbIX wu3gaHuil, WHTEepHeT-pecypcoB, IONOJHUTEIbLHOMN
JIUTEPATYPHbI

1 Ocnoenas:

1) Maremaruka: yueoHoe nocooue s CI1O/ mox odmieit pexn. O.B. Tarapuukosa.-
M.: UznatensctBo FOpaiit, 2016. —450 c. Pexxum nocryna: https://biblio-online.ru/
2) Marematuka: y4eOHuk u mpaktukym ans CIIO/ W.W. baspun. — 2-e¢ wu3n.,
nepepab. u gom. M.: MsmarensctBo IOpaiir, 2017. —616C. Pexxum poctyma:
https://biblio-online.ru/

2 /lonoanumenshas:
1) IpakTrueckue 3aHATHS 10 MateMatuke. B 2 4. : yue6. [Tocooue mus CITIO/ H.B.
boromomnos. — 11-e u3z., nepepad. u gononx. M.: FOpaiit, 2016. — Pexxum qoctymna:
https://biblio-online.ru/
2) Maremaruka: yueOHuk u npaktukym st CI1O/ B.C. Illunaues; mox pea. A.H.
TuxonoBa — 8-e¢ uzj., nepepad. u gomnoaH. M.: FOpaiit, 2017. — Pexxum nmoctyma:
https://biblio-online.ru/
3) uddepeHnnanbHoe U UHTETPAIbHOS HCUMCICHHE: YUCOHUK U TIPAKTUKYM IS
CIIO/ B.C. llunayes; nmox pea. A.H. Tuxonosa M.: UznarensctBo FOpaiit, 2017. —
212 c. — Pexxum nmocryma: https://biblio-online.ru/
4) Meronu4eckne PEKOMEHIAIMM 0 BBIMOJHEHUIO MPAKTUYECKUX padoT o
JTUCIUIUIAHE « DJIEMEHTHI BbIcIIer MatemaTtukun», Cyxopykux O.A., 2016
5) Meroauyeckne PEKOMEHIAIMU [0 OpraHW3allMd CaMOCTOSTEIBHOW pPadOThI
00yYaIOIUMUCS 10 AUCIUTIINHE « DJIEMEHTHI BBICIIICH MaTeMaTUKI,
Cyxopykux O.A., 2017
6) HayuHo-nomynsipubsiii pusnko-maTeMaTnyeckuid xypHan «Ksant». ®opma
noctyna: http://www.kvant.info/
7) Hayunsrit xypran «Crynenueckuit»y. @opma gocrymna: https://sibac
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4. OcobeHHOCTH peanu3anuu padoyeil yaeOHOH MPOrpaMmbl

AJs CTYIEeHTOB- HHBAJIUIOB H JINI ¢ OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI

1.Conepxxanne o0O0pa3oBaHWS W YCJIOBHS OpTaHHW3allMd OOYYCHHS W
BOCIIUTAHUSA CTYACHTOB-UHBAIMJOB W JIMI[ C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3JI0POBbsI  OMPEACIAIOTCS HacTosAleld pabdodeil Mporpammoi, a TaKxe
WHUBUyAIbHON IPOrpaMMOi peadMIUTalUN.

2.Beibop MeToA0B 0Oy4YeHUs OIpeAeNseTcsl CoAepKaHueM OOydeHHUs,
YpPOBHEM  MPO(PECCHOHAIBHON MOJATOTOBKH  IEJAaroroB, METOAMYECKOTO U
MaTepHaIbHO-TEXHUYECKOT0 00ecreueHusi, 0COOEHHOCTSIMU BOCIIPUATUSL y4eOHOM
uHOpMaAIMU  CTYyJICHTAMHU-UHBAIUAAMH M CTYJEHTaMH C OrpPaHUYECHHBIMU
BO3MOKHOCTSIMU 3/TOPOBbSI.

3. Ilpu opranuzanuu y4eOHO- BOCHUTATEIBHOrO Ipolecca HEOOXOAMMO
o0ecrneunTh JOCTYIl CTYJIEHTOB K HHGOpPMAIlMU ¢ OO0ECIEeYUTh BO3MOKHOCTh
oOpaTHOW CBSI3M C mpenojaBareneM. BaxkHyio 00y4aromyro (QyHKIUIO MOTYT
BBITIOJHATh ~ KOMITBIOTEPHBIE ~ MOJETH,  KOHCTPYKTOPBI,  KOMITBIOTEPHBIN
7a00paTOPHBII NPAKTUKYM H T.1I..

4. Jlns obOecrnedeHHs] OTKPBITOCTH M JOCTYIHOCTH OOpa3oBaHUsl  BCE
yu4eOHO- METOAMYECKHE MaTepuaibl pa3MelmaroTcs Ha VIHTepHer- caiite
«DNIEKTPOHHO-00pa3oBaTeIbHas cpena Tuxopenkoro TEXHUKyMa
KEJIE3HOJOPOKHOTO TPAHCIOPTAY.

5. I[Ipn HEOOXOAMMOCTH, B COOTBETCTBUU C COCTOSIHUEM 3/I0POBBS CTYJICHTA,
JIOTTYCKAeTCsl IUCTaHIIMOHHAs (hopMa 00yUEeHU.

6. @opma mNpoBeACHUS TEKyIIEM M  IPOMEXKYTOUHOM aTTecTaluu JJis
CTYACHTOB-UHBAJIMJIOB  YCTAHABIMBAECTCA C  YYETOM  HMHJIUMBUIYaJbHBIX
NcUXoPU3nYecKnx 0coOEHHOCTEN (YCTHO, MUCbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMITbIOTEPE, B (POPME TECTUPOBAHUS U T.I1.).

7. Ilpm  HEOOXOOUMOCTH  CTYACHTY-MHBAJIUIY  MPEAOCTABIISAETCS
JOTIOJTHUTENBHOE BpeMs ISl TOJITOTOBKU OTBETA HA 3a4€TE WUJIU DK3aMEHE.

8. CTYAEHTI:;I, HMeEernuue HapyumeHue CJayxa, 0643aTeJbHO JAOJIXKHBI OBbITh
CJIYXONMpOTE3WPOBAHKI, T.e. MUMETb UHAWBHUAYAJIbHbIE CJIYXOBbI€ allllaPAThI.

[Ipu opranuzanuum 00pa30BaTENBHOIO Mpollecca OT MPernoaaBaTens
TpebyeTrcsi ocobast (¢ukcanus Ha COOCTBEHHON apTukysiuuu. OcoOeHHOCTH
YCBOEHUSI TIYXHUMH M CHA0OCIBIIAIIMMU CTYACHTAMH YCTHON peuu TpeOyroT
MOBBIIIICHHOTO BHHMAaHHUS CO CTOPOHBI TMpemojaBaTeNiss K  CHEHUATbHBIM
npo(hecCHOHANBPHBIM TEPMHHAM, KOTOPHIMH CTYACHTHI JIOJKHBI OBIAJETh B
npouecce oOydeHusi. CTyIEHTBI C HapylIEHHWEM CilyXa HYXIAloTcid B OOJbLIeH
CTENIEHU B UCIOJIb30BAaHUU PA3HOOOPA3HOI0 HAIVISIHOIO Marepuana B MPOIEcce
oOyuenus. CIIOKHBIE JUIsI TOHUMAaHHUSI TEMBI TOJKHBI ObITh CHA0KEHBI KaK MOKHO
OONBIIMM  KOJMYECTBOM  CXEM, JHarpaMM, pPHUCYHKOB, KOMIIbIOTEPHBIX
pe3eHTaluid U TOMY MOAOOHBIM HATJISAHBIM MaTEPUAJIOM.
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C 1enpio MOMYYEHUS! CTYIEHTAMHU C HApPYIIEHHBIM CIyXOM HH(OpManuu B
MOJIHOM 00beMe 3BYKOBYIO HH(MOPMAIMIO HYXHO 00s3aTeIbHO 1yOJIMpPOBaTh
3pPUTEIIBHOM.

9. Ilpu oOydeHHHU CIENBIX U CIA0OBUIAIIMX OOYyUYaIOIIUXCS HMH(OpMAIIHIO
HE0OXOMMO MPEACTABUTH B TAKOM BHJI€: KpynHbIN mpudt (16—18 myHKTOB), AMCK
(4uTOOBI MPOYMTATH C TOMOIIBIO KOMIIBIOTEPA CO 3BYKOBOW MpOrpaMMon),
aynuokaccera. CienyeT mpelloCTaBUTh BO3MOXKHOCTH CIENbIM U CIa00BUSAIIUM
CTYACHTaM HCIOJIb30BaTh 3BYKO3AMHCHIBAIOIINE YCTPOICTBA U KOMIIBIOTEPHI BO
Bpems 3aHaTuid. [Ipu nexuonHoil GopmMe 3aHATHI CTYAEHTY C IUIOXHUM 3pEHHUEM
CIEMyeT Ppa3pemiuTh TMOJb30BATHCA  TUKTODOHOM — 3TO €ro  Crmocood
KOHCIEKTUpOBaTh. i1 CTyAEHTOB C IUIOXHUM 3pEHHEM pPEKOMEHIYeTCs
000pyI0BaTh OAHOMECTHBIE Y4YEOHbIE MECTa, BbIICICHHBbIC M3 OOIIEH MIOmaIH
MOMEIEHUS perabedHON (HaKTypoi MK KOBPOBBIM MOKPHITHEM ITOBEPXHOCTH MOJIA.

Ero cron momkeH HaxoIWUTbCS B MEPBBIX psiAaX OT MPENoJIaBaTeIbCKOTO
croia. Cnenble uau caabOBUIAIIME CTYIAEHTBI JTOJDKHBI pa3MellaThCsl ONMKE K
€CTECTBEHHOMY UCTOYHUKY CBETA.

5. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA

AU CHUIIJIMHBI

Konrposbr u omeHka pe3yJbTaTOB OCBOCHUS Y4E€OHON  JUCHUILIUHBI
OCYILECTBISIETCS MPENOJABATEIEM B IIPOLECCE NPOBEACHUS TEOPETUYECKUX U
NPAKTUYECKUX 3aHSITHH, TECTUPOBAHMS, a TAKXKE BBINOJHEHHUS OOYYarOIIMMUCS
WHIUBUYAJIbHBIX 33JaHUI, KOHTPOJIBHOU pabOThl, SK3aMEHa.

Pe3yabTaThl 00yueHus @®opMbI U METOAbI KOHTPOJISA U OLEHKH
(OCBOCHHbIe YMEHUA, YCBOCHHBIC 3HaHI/Iﬂ) P€3yJabTaTOB Oﬁy‘lel-ll/lﬂ
Ymenus:

— IIPOWU3BOJUTH OIEPAIiN HAJl

MaTpPULIAMHU U ONPEAEIITUTENAMU; -9KCIIEPTHOE HAOJIOICHHUE U OI[EHKA Ha
— pelaTh CUCTEMBI TUHEUHBIX IPaKTHYCCKNUX 3aHATHAX,

ypaBHEHUIA; - BBIIIOJIHEHUE TPEHUPOBOYHBIX U
— TPOU3BOJUTH JCUCTBHUS C 3a4eTHbIX 3afanui (M/13),

BEKTOPaMU; - pelLIeHne CUTYalMOHHBIX 3a/1a4,

- BBITMIOJIHEHHE KOHTPOJIbHBIX pabdoT,
-aTTECTAIMOHHBIA TEKYIIUN KOHTPOJIb
YCIIEBA€MOCTH,

- 3a4eT

— pelaTh 3aa4M, UCTOJIb3YsI
YpaBHEHHUS TIPSIMBIX U KPUBBIX
BTOPOTO TMOPsIAKA HA MJIOCKOCTH;

—  BBIYUCIATH MPOU3BOIHBIC U
nuddepeniranbl, HeonpeIeIeHHbIS
U ONPE/ICIICHHbIE HHTETPAJIBI;

— HCCIIEIOBATh HA CXOJIUMOCTh
YUCIIOBBIE Psi/ibl, pa3iaraTh
aJIeMeHTapHbIe (YHKIIUU B PSITT
Tennopa;

14



— HAXOJUTh YaCTHbIEC IPOU3BOJIHbBIC U
nuddepentransl GyHKIUNR
HECKOJIbKUX NIEPEMEHHBIX,
BBIUUCIISTH IBOMHBIE HHTETPAJIbI;

— pemaTh 0OBIKHOBEHHbIE
muddepeHIanbHble ypaBHEHUS;

— TOJb30BaTHCS OCHOBHBIMU
MOHSATUSMHU TEOPUU KOMIUIEKCHBIX
YHCelT;

3Hanuqa:

OCHOBHBIE TIOHATUS U METOJIbI
— JIMHEWHOM anreOpsl,

— AQHAJMTUYECKOU r€OMETPHUH,
— MAaTeMaTH4YECKOr0 aHaJIN3a,
— TEOPUU KOMILJIEKCHBIX YUCEI

- HKCIIEPTHOE HAONIO/IEHHWE U OIIEHKAa Ha
NPAKTUYECKUX 3aHATHUSIX.

-TpaJULIMOHHAsT CHCTEMa OTMETOK B
Oaltax 3a  KaXAyl  BbIIOJHEHHYIO
paoory.

-pa3IUYHbIE BUBI OMIpOca

- AHaJUTUYECKUU 0030p H3YYEHHOIO
MaTepuana.

- 3a4er.
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