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BBEJAEHUE

Cormacao ®I'OC: «IIpu dopmupoBanuu [ITICC3 obpazoBarenbHOE yUPEKACHHE ...00s3aHO
oOecrieunBath A(PGEKTUBHYIO CaMOCTOSTENBbHYI0O paboTy oOydarommxcs B COYETAHHH C
COBEpPILEHCTBOBAHUEM YIPABJIEHUS €10 CO CTOPOHBI IIpernoiaBaTeieil 1 MacTepoB IPOU3BOICTBEHHOIO
00y4eHwusl. ..»

VBenu4eHue J0iIu BHEayAUTOPHOW CaMOCTOSTEIbHON paboThl 00yUaromuXcs Py peaanu3arius
HOBBIX PI'OC, TpeGyeT COOTBETCTBYIOMIEH OpraHU3aluK Y4eOHOT0O MPOIEcCca U COCTABICHUS YIeOHO-
METOAMYECKONH JIOKYMEHTAallUW, pa3pa0OTKU HOBBIX JUIAKTUYECKUX MOIXOA0B Ul TIyOOKOro
CaMOCTOSITEIILHOTO YCBOSHUS O0yUYarONIMMHUCS Y4eOHOTO MaTepuaia.

JlaHHBIE METOAMYECKHE PEKOMEHJAMHM MO OpraHU3alMM U IPOBEICHUI0 CAMOCTOSTEIbHON
paboThI CTYIEHTOB COCTaBJICHBI B COOTBETCTBUU C COJEpKaHHEM paboyeil mporpammbl y4eOHOMH
JTUCIUTIIMHBI DJIEMEHTHI BhIcIIel MatemaTuku cneruaibHocTr 09.02.04 NHdopMannoHHbIE CHCTEMBI
(o oTpacisM) o mporpamme 6a30BOi OTOTOBKH.

VYuebHasg IUCHMIIMHA OJIEMEHTHl BBICIIEH MAaTEeMAaTUKU H3Yy4aeTcsi B TEUYEHUE OJHOI0
cemectpa. OOmuit 00beM BpEeMEHH, OTBEACHHBIM Ha BBIOJHEHHE CAMOCTOATENBHON pPabOTHI IO
y4yeOHOI IucHMIIMHE DJEMEHThl BbICHIEH MaTeMaTUKH, COCTABIIIET B COOTBETCTBMU C Y4EOHBIM
TUTAHOM M pabodeii mporpaMmoii— 45 Jacos.

Mertoanyeckue peKOMEHJAluU IMPU3BaHbl IMOMOYb CTYAEHTAM IMPAaBUIBHO OPraHU30BaTh
CaMOCTOSITENIbHYIO pa0OTy M pallMOHAIIBHO MCIOJIb30BaTh CBOE BPEMs IPU OBJIAJEHUHU COJACPKAHUEM
y4eOHON AMCHUIUIMHBI DJEMEHThl BBICIIEH MaTeMaTHKH, 3aKpEIUIEHUM TEOPEeTHUECKUX 3HAHUH U
IIPAaKTUYECKUX YMEHUM.

CamocrosTenbHas paboTa HamlpaBieHAa Ha OCBOEHHUE CTYACHTAMH CIEIYIOLIMX pe3yJbTaToB
o0yuenus corsnacHo @I'OC cneunansHocTr 09.02.04 MHpOpManmoHHbIE CUCTEMBI (IO OTpacisiM) U
TpeOoBaHuUAM paboyeil MporpaMMsbl yueOHOM TUCHUIUIMHBI DJIEMEHTHI BhICIIEH MaTeMaTUKU

CoOTBETCTBEHHO B MpOIECCe OCBOSHHS y4eOHOM MUCIUILTMHBI DJIEMEHTHI BBICIICH MaTeMaTHKU
oOyyaroIuecs 10JKHbI OBJIAJIETh:
YMEHUSIMHU:

- BBINOJIHATH ONEPAMK HAJ MAaTPULIAMH U PEeIIaTh CUCTEMBI JINHEHHBIX YpaBHEHUH;
—  IPUMEHSTbh MeTOJbl AU (HEepeHINATBHOTO U HHTEIPAIbHOTO NCUUCIICHUS;
—  pewath AuddepeHnnanbHble ypaBHEHUS;
3HAHUSAMU:
- OCHOBBI MATEMaTUYECKOT0 aHAIN3a, TIMHEIHON anreOphl 1 aHAIUTUYECKON F€OMETPUH;
—  ocHOBHI (D (hepeHIINANTBHOTO U MHTETPAITBHOTO NCUUCIICHUSI.

Beime mepeuncneHHble yMEHUS M 3HAHMS HampaBieHbl Ha (opMUpOBaHHE  CIIEAYIOLIMX
MPOPECCUOHAIBHBIX M OOIINX KOMIIETSHIINI CTYICHTOB:

OK 1. IToHMMaTh CYITHOCTh ¥ COLMAIBHYIO 3HAUUMOCTh CBOEH Oynyied mnpodeccuu, NposiBIATh K
HEW yCTOWYMBBIN MHTEPEC.

OK 2. OpraHu3oBbIBaTb COOCTBEHHYIO AEATENbHOCTb, BBIOMpATh THIIOBBIE  METOJbI M CIIOCOOBI
BBITTOJIHEHUS MPO()ECCHOHABHBIX 3a/1a4, OLIEHUBATh WX d(P(PEKTUBHOCTH M KAYECTBO.

OK 3. Ilpunumarh pemeHuss B CTaHAAPTHBIX M HECTaHAAPTHBIX CHUTyallUsX M HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcymecTBisaTh MOMCK M HCIOJb30BaHME  WHGOpMalWK,  HEOOXOAMMOW s
3¢ (GEKTUBHOTO BBIOIHEHUS NPO(PECCHOHANBHBIX 33734, MNPOPECCHOHATBHOIO U JIMYHOCTHOTO
pa3BUTHSL.

OK 5. Ucnonp3oBaTh  MHGPOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B TNPO(eCCHOHAIBHOM
NeSITEIbHOCTH.

OK 6. Paborath B KOJJIEKTHBE M KOMaHzae, OH(PQPEeKTUBHO oOOIMIAaThCI €  KOJUIETaMH,
PYKOBOJICTBOM, IOTPEOUTEISIMHU.



OK 7. bpars Ha ce0s OTBETCTBEHHOCTh 3a pabOTy UJICHOB KOMAaHIbl (IMOAYMHEHHBIX),
pe3yNbTaT BHINOJIHEHUS 3a/JaHUM.

OK 8. CaMocTosTenpHO ONpeAessaTh 3aJayd NPO(EeCCHOHAIBHOTO W JMYHOCTHOTO Pa3BUTHA,
3aHMMAThCSA CaMO0Opa30BaHUEM, OCO3HAHHO IIJIAHUPOBAThH MOBBIIIEHUE KBATHU(UKALIUH.

OK 9. OpueHTtupoBaThCsi B YCIOBHAX YaCTOH CMEHBI TEXHOJIOTHH B MpodecCHOHATBbHON
JeSITeIbHOCTH.

INIK 1.1. CoOupare JaHHBIE [ aHadW3a HUCIHOJB30OBAHUS U (GYHKIIMOHUPOBAHUS
MH(OPMALIMOHHONW CHUCTEMBI, Y4acTBOBAaTh B COCTABJICHMU OTUETHOM JOKYMEHTAllUM, MPUHUMATD
ydacTue B pa3paboTKe MPOSKTHON JOKyMEHTAIUU Ha MOIU(PUKAIINIO HH)OPMAIIMOHHON CUCTEMBI.

IIK 1.2. B3aumojmeicTBOBaTh CO CHEIMATHUCTAMU CMEKHOTO Mpoduisd MpH pa3pabOTKEe METO/OB,
CPEACTB U TEXHOJIOTHI IPUMEHEHUsI 00BEKTOB MPO(PECCHOHANTBHOMN NEATETHHOCTH.

I[IK 1.4. YdyactBoBaTh B SKCIEPUMEHTAIPHOM TECTUPOBAHMM HH(POPMAIIMOHHON CHCTEMBI Ha
JTane ONBITHOW  JKCIUTyaTalud, (UKCHUPOBATh  BBIBICHHBIE  OMIMOKM  KOJUPOBAaHHS B
paspabarbiBaeMbIX MOAYJIAX HHGOPMAIIMOHHON CUCTEMBI.

1K 2.3. [TpuMeHATh METOUKN TECTUPOBAHUS Pa3pabaThIBAEMBIX MPHIIOKEHHH.

PacnipenesieHue 4acoB Ha BHINOJIHEHHE CAMOCTOSITEJIbHOI PadoThI CTYAEHTOB M0 pa3jiesiaM U

TeMaMm Y/l DiieMeHTHI BhICIIeil MATEMATUKH

Ha3Banue pa3nesnoB u TeM Kia-Bo
YacoB Ha
BCP

Pa3nes 1.2/1eMeHTHI TeOpMH MHOKECTB.

Tema 1.1 MuoxectBa. OTHOILIEHHSI M€Ky MHOKECTBAMHM.

Pa3nes 2. DieMeHTBhI JMHEHHOH aJredpbl

Tema 2.1 MaTpulibl ¥ ONIpeACITUTEN

Tema 2.2 Cucremsl JIMHEHHBIX areOpanyeckux ypaBHEHUH

Pa3nes 3. DiieMeHThI AaHAJIUTHYECKOH reOMeTpHH.

Tema 3.1. 'eomeTpuyeckue BEKTOPbI U JEHCTBUS HaJl HUMU

Tewma 3.2 [loHsiTHsl ypaBHEHMsI IMHUM U YpaBHEHHE OBEPXHOCTHU

Pasnen 4.YncsioBble M0CJ1€10BATEIbHOCTH H X NPeeJibl

Tewma 4.1. YUucaoBsie MOCIEA0OBATEIHHOCTH U UX MPEEIIBI

Paszgea S. [Ipenen gyHKI UM 01HOM BelleCTBEHHOM NepPeMEHHOM

Tema 5.1 [Ipenen ¢pyHkumuu
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Pa3nen 6. luddepennuaibuoe ucyuciaenne PyHKIUN 0JHOI BelleCTBEHHOM
nepeMeHHOH

Tema 6.1 IIpousBoanas ¢pyukiuu. OcHOBHBIE ITpaBuiia AUPPEpEeHINPOBAHNS

Tema 6.2 Teopemsl o cpeaneM i quddepeHIpyeMbIx GyHKINN

Tema 6.4 Vicnonp3oBaHKe MPOU3BOJHOM MPH UCCIEA0BAaHUU (DYHKIIUU

W N DN

Paszpnen 7. UHTErpasbHoe HCYMCIeHHEe (DYHKIMH OJHOH BelleCTBEHHOH
NepeMeHHOH

-

Tema 7.1 HeonpeneneHHblil HHTETpa

Tema 7.1 OnpeneneHHbIN HHTETpa 2

Pasznea 8. Iuddepenuunaibuoe ucuncienne GyHKIUM HECKOJIbKUX 3
nepeMeHHbIX




Tema 8.1 @yHKIIMU HECKOJIBKHUX MEPEMEHHBIX.

Tema 8.2 Yactusle npousBoansie. Auddepennnan GpyHKInN HECKOIBKIX 2

MIEPEMEHHBIX

Pazgen 9. UnTerpajibHoe ucuncjienne QyHKIUN HECKOJIbKHUX MepeMEeHHbIX 3

Tema 9.1 Onpenenenue IBOMHOTO HHTErpaja 1

Tema 9.2 I[TpunoxxeHus: IBOMHOrO UHTETpasia 2

Pa3nen 10. OcHoBBI TEOpHHU PS/IOB 5

Tema 10.1 YucnoBbie psiabl 2

Tema 10.2 ®yHKUMOHAIBHBIE PAIBI 3

Paszgen 11. O0bikHOBeHHbIE TH(depeHIINATBHbIE YPABHEHHS 8

Tema 11.1 OObikHOBeHHBIE MU depeHnanbabie ypaBHeHusl. OCHOBHbIC TOHATHUS 4

Tema 11.2 YpaBHeHus nepBoro nopsijika, HHTETpUupyeMble B KBaJpaTypax 4

Bcero 45

Buabl u popmbl camocTosiTE/ILHOM PA0OTHI CTYIEHTOB 110
V]I D1eMeHTBI BbICIIEH MAaTEMATUKH

1. CucremaTtnueckass mpopaboTKa KOHCIIEKTOB 3aHATUH, y4eOHOW U ClelUaTbHOW TEXHUYECKOU
JUTEPATYpPHL.
2. CaMocTosiTelbHOE HM3yY€HHE MaTepualla M KOHCIEKTUPOBAHME JEKIUH 10 Yy4eOHOH u
CIEIMaJIbHOM TEXHUUECKOH JINTEpaType.
3. Hanucanwe u 3ammra A0KiIaga; MOATOTOBKA K COOOIICHUIO WM Oecele Ha 3aHITHHM IO
3a/laHHOM MpernojaBaTesieM TeMe (C y4eTOM UCIoJIb30BaHus IHTepHET-pecypcoB).
4. BrinmonHeHne pacueTHbIX 3aJaHui.
S. PaboTa co cripaBo4HOM TUTEPATYPONA.

MeToanuyecKkue PEKOMEHAAIUH 1JIAA CTYACHTOB
M0 KOHKPETHBIM BH/IaM CaMOCTOSITEJIbLHOM paﬁoTbI:

1. CucremaTnyeckass NpopadoTKAa KOHCIEKTOB 3aHATHH, Y4eOHOI M crienuaIbHON TeXHUYEeCKOM
JIMTEepaTyphbl.

- BHumarenbHO npounTaiite MaTepuai o KOHCHEKTY, COCTaBJICHHOMY Ha yUeOHOM 3aHSTHH.

- [IpounTaiiTe TOT k€ MaTepHai 1o yueOHUKY, yueOHOMY ITOCOOUIO.

- ITocrapaiitecb pa3o0paTbcs € HENOHATHBIM, B YAaCTHOCTH HOBBIMM TepMHMHaMHu. YacTto
HE3HAaHWE TEPMHUHOJOTMU MEIIAET CTYAEHTaM BOCIPUHMMATh MAaTepuajd Ha TEOPETHUYECKUX U
71a00paTOPHO-TIPAKTUYECKUX 3aHATHUIX Ha IOJKHOM YPOBHE.

- OTBeTbTe Ha KOHTPOJBHBIE BOIPOCHI I CAaMOIPOBEPKH, UMEIOIIMECS B YUYeOHHMKE WU
IIPEJUI0KEHHBIE B JAHHBIX METOIUUYECKUX YKA3aHUSIX.

— Kpatko nepeckaxute copepkaHie U3Y4EeHHOIO MaTepuaia «CBOUMHU CIOBAMM.

— 3ayunrte «pabouue onpeaeseHus» OCHOBHBIX MOHITHI, 3aKOHOB.

- OCBOMB TEOpPETUUECKUN MaTepuai, MNPUCTYNANTE K BBHINOJIHEHHUIO 33JaHUN, YNPaKHEHU;
PELICHUIO 3a/1a4, paCue€TOB CaMOCTOATENIBbHOM paboThl, COCTaBIEHUIO TpadUKOB, TAOIHUI U T.JI.
[TokazaTenu OIEHKH pe3yIbTaTOB BHEAYAUTOPHON CaMOCTOATEILHON PabOTHI:

- Ka4eCTBO YPOBHsI OCBOEHUS Y4eOHOTr0 MaTepuaa;



- YMEHME HUCIOJb30BaTh TEOPETUUECKUE 3HAHUS MPU BBIIOJHEHUHU MPAKTUYECKUX 3a]ad WIN
OTBETE Ha IIPAKTHUKO-OPUEHTUPOBAHHBIE BOIIPOCHI;

- 000CHOBAHHOCTb M YETKOCTb M3JI0)KEHUS OTBETA.

2. CamocrosiTe/ibHOEe HM3YYeHHME MATEePHAJAa M KOHCIHEKTHPOBAaHHE JeKUWH Mo y4deOHOH H
crenraJbHOM TEXHUYECKOI JiuTeparype

- IIpy mnoaAroToBke 3aJaHUsl HCIIOJIB3YHTE PEKOMEHIYEMblE€ 110 JaHHOW TeMe Y4eOHMKH,
TEXHUYECKYIO JINTepaTypy, MaTepUaIIbl JIEKTPOHHBIX OMOIHOTEK Min pyrue MHTepHET-pecypChl.

- BHumarensHO npounTaiite Matepuai, Ho KOTOpOMy TpeOyeTcsl COCTaBUTh KOHCIIEKT.

- ITocrapaiitech pa3o0paThCs ¢ HEMOHATHBIM, B YACTHOCTH HOBBIMU TEPMUHAMU U ITOHITUSMHU.

- KpaTko nepeckaxure copepKaHue U3y4eHHOIO MaTepUana «CBOMMHU CIOBAMMY.

- CocraBbTe MJIaH KOHCIEKTa, aKLIEHTUPYs] BHUMaHUe Ha HanOoJjiee BaXKHbIE MOMEHTBI TEKCTA.

— B cooTBercTBMM € IUIAHOM BBIIUMLIMTE IO KaXKIAOMY IIYHKTY HECKOJIBKO OCHOBHBIX
IPEIOKEHUHN, XapaKTEPU3YIOIIMX BEAYLIYIO MBICIIb OIMCBIBAEMOT'0 IIYHKTA IUIaHA.

[Toka3arenu OLIEHKU Pe3yJIbTaTOB BHEAYAUTOPHONW CaMOCTOSATENIbLHOW PabOTHI:

- KpaTKO€ U3JI0KeHHE (IIPU KOHCIIEKTUPOBAHUH ) OCHOBHBIX TEOPETUYECKUX MOJIOKEHUN TEMBIL;
— JIOTUYHOCTh U3JI0KEHUSI OTBETA;

— YpOBEHb IOHUMAHHUS U3YYEHHOI'0 MaTepuaia.

3. Hanucanwe M 3amuTa J0KJA/Aa, NMOATOTOBKA K COOOIIEHHUIO WM Oecele Ha 3aHATHHU II0
3a/laHHOM NpenojaBaTejieM TeMe

— Bribepere TeMy U3 IpeyioKEHHON IPEo1aBaTeaeM TEMaTUKU JJOKIJIAJ0B U COOOIIEHUH.

— [Tpu moaroTOBKE MOKIIAAa, COOOIICHHUS UCTIONB3YHTE TEXHHUYECKYIO JTUTEPATYPY MO BHIOPAaHHOH
TeMe, AJIeKTPOHHbIE OnbInoTeKu uiu npyrue MurepHer-pecypcsl.

- Cnenaiite 1uTaThl M3 KHUT M CTaTel MO BBHIOpAaHHON Teme. (oOparuTe BHHMaHUE Ha
HEIOHSITHBIE CJIOBA U BBIPAYKEHUS, YTOUHUTh UX 3HAaYEHHE B CIIPAaBOYHOU JIUTEPATYPE).

- [Ipoananu3upyiite coOpaHHBIH MaTepuag M COCTaBbTE€ IIJIaH COOOLICHMS WIM JOKJIaja,
aKUEHTUPYs BHUMAaHUE Ha HanOoJiee BaXKHBIX MOMEHTAX.

— Hanummre OCHOBHBIE TOJNIOKEHUS COOOIICHUS WM JOKJIaJa B COOTBETCTBHHM C IUIAHOM,
BBIMKCHIBAs IO KAXKJIOMY IIYHKTY HECKOJIbKO MIPEIOKEHHH.

- [lepeckaxkute TEKCT COOOIIEHHS WM TOKJIaAa, KOPPEKTUPYsI MOCIEI0BATEIBHOCTD H3JI0KEHUS
MaTepuaia.

- IToaroToBneHHBIM TOKIAJ TOJKEH COIPOBOXKIATHCA IPE3CHTALMEN, MIUTFOCTPUPYIOLIEH €ro
OCHOBHBIE ITOJIOKEHHUS.

[Toka3zarenu OLIEHKU pe3yJbTaTOB BHEAYAUTOPHOW CaMOCTOSATENIbHOU PabOTHI:

- - IOJIHOTA U Kaue€CTBEHHOCTh MH(OPMALINHU IO 3aJaHHOU TeME;

- - cBO0O/IHOE BJIaJIeHHE MaTepraloM COOOIIEHNS WK JOKJIa/a;

- - JIOTUYHOCTD ¥ YETKOCTh U3JI0KECHHS MaTepHaa;

- - HaJIM4YKE U Ka4eCTBO NPE3EHTALIMOHHOTO MaTepHaa.

4. Bpino/iHeHMEe PACYETHBIX 3aJaHUI.

- BHuMareabHO mpoYMTaliTe TEOPETUUECKUN MaTepual - KOHCIIEKT, COCTaBJIECHHBIA Ha yueOHOM
3aHATUU. BeinuimTe GopMysbl U3 KOHCIIEKTA M0 U3y4aeMOl TeMe.

- OOparuTe BHUMaHUE, KaK UCIOIb30BAIKMCH JaHHbBIE ()OPMYJIBI IIPU PEIIEHUH 3a/1a4 Ha 3aHATHH.
- Beinummre Bam BapuaHT 3aJaHMsl, IPEAJIOKEHHOTO B JaHHBIX METOAMYECKHX yKa3aHUSX, B
COOTBETCTBUHU C MOPSIIKOBEIM HOMEPOM B yUeOHOM KypHalle.

- Pemmre npennoxeHHyo 3a/1a4y, UCHOJb3YsI BHIMUCAHHBIE (POPMYJIBI.

- B ciiydae HE0OXOJUMOCTH BOCTIONIB3YHTECh CIIPABOYHBIMU JIaHHBIMHU.

- IIpoananu3upyiTe MOJIy4EHHBIN pe3yapTaT (IPOBEPHTE PA3MEPHOCTH BEIUYMH, IPABUIIBHOCTD
MOJICTAHOBKM B (OPMYJIBl YUCIEHHBIX 3HAUYEHUH, MPaBMIBHOCTH PAcueTOB, MPaBHIBHOCTH BBIBOJA
HEW3BECTHOMN BEJIMYHHBI U3 (POPMYIIbI).



— Pemenne 3amay JOMKHO COMPOBOXKAATHCS HEOOXOAWMBIMH TIOSCHEHUSMU. PacuérHbie
(GhopMyJIBI MPUBOJIUTE HA OTJAEIHHOM CTPOKE, BBIJIETSS U3 TEKCTA, C YKa3aHUEM Pa3MEPHOCTH BEJTUYHH.
@opmyIbl 3anuchIBaiiTe cHavaiga B oOmieM Buue (OyKBEHHOE BBIPAQXKECHHE), 3aT€M IOJCTAaBIIANUTE
YUCJIOBBIC 3HAuUeHWs O€3 yKa3aHWs Pa3MEpPHOCTEH, IMOCIE Yero NPHUBEAUTE KOHEUHBINH pe3ysbTaT
PacYETHON BEJIMYUHBI.

- OKoHYaTeNbHBIN OTBET CIAEAYET NPUBOAUTH U B cucteme CH.

5. PaboTa co cnpaBOYHOM JIUTEpPaTYpPOi

[Tokazarenu OIEHKH Pe3yIbTaTOB BHEAYIUTOPHON CAMOCTOSATEIHHON PaOOTHI:

- rpaMOTHas 3alUCh YCIOBUS 3a/1a4U U €€ PEILICHUS;

- rPaMOTHOE UCIOJIb30BaHUE (HOPMYT;

- rpaMOTHOE UCIOJIb30BaHUE CIIPABOYHOM JIUTEPATYPHI;

- TOYHOCTb U MPAaBUJIBHOCTH PACUYETOB;

- 000CHOBaHHE PEIICHUS 3aa4H.

Ilepeyennb pexoMeHyeMOM JINTepPaTypPbl
(B TOM 4uncye UHTEpHET-pecypcehl)

OcCHOBHBIC HCTOYHHKH:

1. I'puropreB B.I1., dy6unckmii }O.A., CabypoBa T.H. Dnements! Bbicuieid matematuku / B.IL
I'puropeeB. — M.: Axkagemus. — 2017. — 400 c.

2. I'puropreB B.I1., Cabyposa T.H. C6opHuk 3a1a4 o Beicuieii matemaruke / B.I1. I'puropees. — M.:
Axanemus. — 2017. — 157 c.

Jlono/IHUTeIbHbIE HCTOYHMKH:

1. Boromonos H.B. - [Ipaktuueckue 3aHaTHs 1o MaTemMaTuke. — M.: FOPAUT, 2017,

2. O6paszoparenbubie miathopmbl DBC «Opaiit» U «3HAHUYM».

HNuTepHeT-pecypcen:

1. Martepuaisl o MaTeMaTuke B EnuHO#N KoJuIeKun mudpoBeIX 00pa3oBaTeIbHBIX PECypCOB
http://school-collection.edu.ru/collection/matematika

2. MOCKOBCKUH IIEHTp HEMPEPHIBHOTO MaTeMaTHueckoro oopasosanus http://www.mccme.ru
3. Bcest anemenrtapras marematuka: CpeHsisi MaTeMaTHUYeCKas HHTEPHET-IIIKOJIa
http://www.bymath.net

4. I'azera «Marematrkay M3narensckoro goma «IlepBoe ceHtsOps» http://mat.1september.ru
5. 3amaun 10 TeoMeTpHH: HHPOPMAIIMOHHO-TIOMCKOBas crctema http://zadachi.mccme.ru

6. Uurepuer-npoekt «3amauny» http://www.problems.ru

7. Marematrka B IOMOIIb IKOJIBHUKY U CTYACHTY (T€CThI IO MaTeMaTHKe online)
http://www.mathtest.ru
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3aganus 1Jisi CaMOCTOATEIbHOT0 BLINOJHEHUS

10 Y4eOHOW TUCIHHUIJINHE DJIeMEHThI BbICIIEe MATEMATHKH

Bomnpockl u 3amaHusi coCTaBlieHbl B COOTBETCTBUM C pasjiellaMd W TemaMmMu paboueit
nporpaMMbl y4eOHOM JUCHMIUIMHBI DJIEMEHThl BBICIHIEH MaTeMaTHKH s yAoOcTBa mpu

BBHIIIOJTHCHUH CaMOCTOSITEIbHOM pBGOTBI CTYACHTAMH K y‘-Ie6HBIM 3aHATUAM.

Paznen 1.97emeHThI Teopun MHOkecTB (3 yaca BCP)
Tema 1.1 MuoxectBa. OTHOIIEHUs MeKIy MHOKecTBaMH. (3 yaca BCP)

Buz pa®othl: moaroroBka Jokiana Ha TeMy «MHoxecTBa. OTHOIIEHUS MEKIY MHOKECTBAMI.
®opma opranuzanuu padboThl: HHAUBUAYaJIbHAS.

[Topsinox BeInoIHEHHS pabOTHI:

1. IloaroToBBTE YCTHBIN AOKJIA IO TEME.

VYka3aHue: BHICTYIUICHHE C JI0OKJIaJJOM 10 BPEMEHH He J0JDKHO 3aHUMaTh O6osiee 10 MUHYT; TOKIa]
JIOJKEH COMPOBOYK/IATHCS COOTBETCTBYIOIIMMH MILTFOCTPAIMAMU, KAPTHHKaMH, 0()OPMIICHHBIMHU B
BUJIE CJIANA-LIOY.

Pa3znea 2. diemeHThI JMHeHHOH ajaredpsl (4 yaco BCP)
Tema 2.1 Marpuus! u onpeaesutesnu (1 yac BCP)

Bun paGoThl: MOArOTOBKA K MPAaKTHUECKO# padoTe.

[Topsiiok BeIMOTHEHUST PAOOTHI:

1. [ToBTOpHUTE TEOpeTUUYECKUIl MaTepHall o TeMe paboThI

2. OTBeTHTE HA BOMPOCHI:

- Uto Ha3pIBaeTCst MaTpUILEi?

- Kakue Buabl MaTpuil Bel 3HaeTe? OXapakTepu3yuTe ux.

- Kakue onepanuu MO>XHO BBIIOJIHATH Ha/l MAaTpULIAMU?

- [lepeuncnure cBoiicTBa 3THUX Onepanuii?

- B xakoMm cnydae onepaiusi yMHOKE€HUS MAaTPULL HEBBITTOJIHUMA?

- UTo Ha3bIBaeTCS ONMpESTUTEIIEM MATPHUIIBI?

- ChopmynupyiiTe npaBuia sl BBIYUCIECHUS ONPEAETUTENEH BTOPOTO U TPETHETO MOPSIIKA.
- Kakumu cBoiicTBaMu 00J1a1a€T ONIPEASIUTEND?

- Uto Ha3wIBaeTCA anredpandeckuM JonoHeHneM? MUHOpPOM MaTpHUIlbI?

- ChopmynupyiiTe IPaBUIIO IJIs1 BRIYUCIICHHS ONPECIIUTENS BHICIIIETO TTOPSIIKA.

Tema 2.2 CucTeMbl JHHEHHBIX ajiredpandeckux ypapHenmii (3 yaca BCP)

Bun paboThl: mOATOTOBKA K MTPAKTUYECKON padoTe.

[Topsinok BhIMONHEHUS PaOOTHI:

1. [ToBTOpHUTE TEOpeTUUECKUI MaTeprall Mo TeMe PadOoTHI.
2. OTBeTHTE HAa BOMPOCHI:



- Kakas matpuiia HazpIBaeTcs 0OpaTHON MO OTHOUICHHUIO K JAHHOM?

- B xakom ciydae matpuiia He uMeeT oOpaTHYIO?

- Copmynupyiite anroput™ oOpaiieHus MaTpHUIIbL.

- Uto Ha3bpIBae€TCA PAaHIOM MATPUIIBI?

- Yro HazbiBaercs nepexrom MaTpuiisl? Kak Haiftu gedekt maTpuiisi?

- Kak BBIUMCINUTD paHr MaTpULIbl METOI0OM OKaimiieHus?

- Kakue npeoOpa3oBaHus Ha3bIBAIOT 3JI€MEHTAPHBIMU MPEOOPA3OBAHUSIMU MATPHIIBI?
- B uem 3akitouaercs cyTh METO/a BHIYMCICHUS paHTa MAaTPHIIBI C IIOMOILBIO 3JIEMEHTAPHBIX
npeoOpazoBaHuii?

- Uto Ha3bIBaeTCA MaTpUIel cUCTEMbI? UTO Ha3bIBA€TCA pACIIMPEHHON MaTPULIEH CUCTEMBI?
- B xakom ciyuae CJIAY coBmecTHa?

- Korga CJIAY umeer eIMHCTBEHHOE pelICHUE?

- Korma CJIAY umeer 6eCKOHEUHOE MHOKECTBO PEIICHUI?

- Kakas CJIAY Ha3zbIBaeTCsi IpOU3BOJIBHOM?

- Kakue nepemeHHble Ha3bIBAIOTCS CBOOOIHBIMU; Oa3UCHBIMU?

- ChopmynupyiTe alropuT™ perieHus npous3BoibHeIx CIIAY.

- Uto Ha3bpIBaeTCA PELLIEHUEM CHUCTEMBI?

- Kakue cucteMbl Ha3bIBalOTCS SKBUBAJICHTHBIMH?

- Kakast cucrema ypaBHeHM Ha3bIBaeTcsi coBMecTHOM? [IpoTuBOpednBoii?

- B xakom ciyuae k cucreme HerpumeHuM Meton Kpamepa?

- Chopmynupyiite anroputm pemrenus CJIAY merogom [Maycca.

- Kak peanuzyercs pemenue CJIAY mo cxeme ennHCcTBEHHOTO AeneHus ['aycca?

3. Pemure 3anauu:

-2 4 1 B= 2 -3
1o-1 05 b

W i kN s

Haitaure 2A2+B
Beruncnure onpenenurens MaTpuisl B.
Haiinute panr maTpuiibl, 0OpaTHON K MaTpHIe A.

A=

Pa3znen 3. DineMeHTHI aHAIUTHYECKOH reomeTpun (6 yacoB BCP)
Tema 3.1. 'eomeTpuueckue BeKTOpHI U aeiicTBus Hag Humu (3 yaca BCP)

Bua paboThl: MOATOTOBKA K MPAKTUYECKOM padoTe.
[Topsinok BeIOIHEHHS! paOOTHI:

1. [ToBTOpPUTE TEOpETUUECKUIT MaTepHall O TeMe padOTHI.
2. Pemure 3agaun:

O3HaKOMUTENbHBIN YPOBEHb.

1. CocTaBUTh ypaBHEHHE MPSIMOM, OTCEKAIONIEH Ha OCAX KOOPAUHAT oTpe3ku a=2/5 u B=-1/10.
2 [Toctpouts mpsimyro x-2y+5=0.

3. CocTtaBuTh ypaBHEHUE MPSIMOH, poxosmeil uepes Touku M(-1;3) u N(2;5).

4 Haiitu octpsiit yros mexay npsimbiMu (x-5)/(-24)=(y-2)/7 u (x+4)/8=(y-3)/15.

PenpoayKTUBHBII YPOBEHSB.

1. IToka3zatse, uro npsmele 3x-2y+1=0 u 2x+5y-12=0 nepecekarorcs, 1 HAUTH KOOPAUHATHI TOUKH
nepeceueHus. CuenaiTe yepTex.

1. CocTaBuTh YpaBHEHHE MPSMOM, TPOXOIAIICH Yepe3 Touky M(-2;-5) u mapaieTbHOU psIMO
3x+4y+2=0.



3. CocTaBuTh ypaBHEHHE MPSAMOMN, IpOXoAsiIel yepe3 Touky M(3;-5) u nepneHauKyaspHOi BEKTOPY
n(4;2).

[IpoayKTUBHBIN YPOBEHBD.

1. Manbl BepmmHbl TpeyronbHuka: A(2;2), B(-2;-8) u C(-6;-2). CocTaBuTh ypaBHCHHS MEIUaH
TPEyroJbHUKA.

2. HaiiTu npsMyto, IpOXOASILYI0 Yepe3 TOUKY nepeceueHus npsameix 3x-4y+7=0 u 5x+2y+3=0 u
napajelbHyt0 OCH OpAMHAT.

3. JlaHbl ypaBHEHUS BBICOT TpeyroiabHUKa: X+y-2=0, 9X-3y-4=0 u kooparHAaTHI BepIHbI A(2;2).
CocTaBUTh YpaBHEHUS CTOPOH TPEYTOJbHUKA.

4. Ha npsimoii 2x+y-6=0 HaiiTu TouKy paBHOynajaeHHY!0 oT Touek A(3;5) u B(2;6). Cnenaiite ueprex.

Tema 3.2. [lousATHS ypaBHEHUsI IMHUU U ypaBHeHHe oBepxHOcTH (3 yaca BCP)

Bup paGoTsl: pemieHre BapHaTUBHBIX 33714 U 3a/1a4 110 00pasiy.
[Topsinok BeINOIHEHHS pabOTHI:

1. [ToBTOpPHUTE TEOPETUUECKUIT MaTepHall IO TeME padOThI

2. PemuTe 3a/1a4u ¢ IOCTPOEHUEM KPUBBIX:

OKpy>KHOCTb.

1. CocTaBuTh ypaBHEHHE OKPYKHOCTHU, OMUCAHHOM OKOJIO TPEYTOJIbHUKA, CTOPOHBI KOTOPOTO
3a1aHbl ypaBHeHUsAMH 9X-2Y-41=0, 7X+4y+7=0, X-3y+1=0.

2. CocTaBuTh ypaBHEHHE OKPYKHOCTH, poxoAsie yepe3 Touku A(5;0), B(1:;4), eciu ee uentp
JCKUT Ha Tpssmoit x+y-3=0.

3. CoCTaBUTh YpaBHEHHE XOPBI OKPYXKHOCTH X>+y?=49, nensmeiica B Touke A(1;2) momomnam.
4. CocTaBuTh ypaBHEHHE OKPYXHOCTH, Kacarouieiics ocu adbcuucc B Touke A(3;0) u umeronieit
paaunyc paBHBbIH 6.

S. [lenTp oxpyxHocTu Haxoautcs B Touke O(-3;1). CocTaBUTh ypaBHEHUE OKPYKHOCTH,

Kacatoleiics npsamoit 4x+3y-16=0.

Onuric.

1. CocraBuUTh YpaBHEHHE DJUIAIICA, €CITU JIBE €r0 BEPIIMHBI HaxoasTcs B Toukax A(-6;0) u B(6;0),
a ¢okychl B Toukax (-4;0) u (4;0).

2. CocTaBuTh YpaBHEHHE IJUTUTICA, POKYCHI KOTOPOTO HAXOAATCS B TOUKAxX 3amauu 1, a
skcuentpucurert 0.8.

3. CocraBuTth ypaBHEeHHUE drumnrca ¢ pokycamu Ha ocu OX, eciu ero Oosbiias och 14, a
AKCUEHTPUCUTET 2/3.

4. CocTtaBuUTh YpaBHEHHE SJUINIICA, €CITU €T0 BEPIIMHBI HaxoasTcs B Toukax (-8;0) u (8;0), a

doxycol B Toukax (0;-6) u (0;6).

['unep6omna.

1. CocTtaBuTh YypaBHEHUE TUTIEPOOIIBI, €CITU €€ BEpIIUHBI HaxoasaTcs B Toukax (-3;0) u (3;0), a
doxkychl B Toukax (-5;0) u (5;0).

2. CocraBuTh ypaBHEHHE TUTIEPOOIIBI, €CiTi KoopauHaThI ee (hokyco (-20;0) u (20;0), a

HKCIEHTPHUCUTET 5/3.
5 i
3. DKCIEHTPUCHUTET rUIepOobl paBeH ¥+ . COCTaBUTh ypaBHEHUE THITEPOOIIBI, TPOXOASIICH

M {."\J@;\E} .

4yepe3 TOUKy

=
4. Haiity BepimHbI, GOKYCHI, SKCIIEHTPUCHTET H aCHMITTOTEI Triep6osr & 64
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[Tapa6omna.

1. CocTtaBuTh ypaBHEHHUE 1TapadOoJIbl ¢ BEPITMHON B HaYaJle KOOPAWHAT, €Cu €€ (POKYC HaXOIUTCS

B Touke (3;0).

2. CocTaBuTh ypaBHeHHE MapaOoJibl ¢ BEPIIMHON B Hauaje KOOPJIUHAT, €CIH €€ JUPEKTPUCO

CILYKMT IpsimMasi X=-4.

3. Haiitn xoopaunatsl hokyca nmapa®osbl ¢ BEpIIMHON B Ha4aje KOOPAUHAT, €CIIH YpaBHEHHE

JTUPEKTPUCH X=-3.

4. CocTtaBuTh ypaBHEHHUE 11apaboJIbl, CHAMMETPUYHON OTHOCUTEIBHO ocu OX, ¢ BEpUIMHOI B
Hayase KOOPAWHAT, €CIIU JIJIMHA HEKOTOPOM XOP/IbI ATOH mapadoibl, mepHneH Ky IsipHoi ocu OX,

paBHa 16, a paccTosiHME 3TOM XOPAbI OT BEPIIUHBI PABHO 6.
Pa3znean 4.UucinoBble mociaea0BaTeIbHOCTH U X npenenbl (2 yaca BCP)
Tema 4.1. YucsioBble mocjIe10BaTEILHOCTH U X Npeaenbl (2 yaca BCP)

By paGboThl: TOATOTOBKA K MPAKTHYECKOM padoTe.
[Topsiok BeIOTHEHHST PaOOTHI:

1. [ToBTOpHUTE TEOPETUUECCKUI MaTEPHAI 110 TeEME PaOOTHI.
2. Pemnre 3amaun:

. 2n°-9n+9
- HaliTn 3HaueHue npenena YyucaoBOM MOCIEA0BATEIbHOCTH: im————.
n>e n°—5n+6

. . X*—8x*+12x-18
- Haifrn 3nauenne npenena ¢pynxuun: lim—; >
x>3 X° —3X° —9x+27

3 2
. N . n°=-8n“+12n
- HaI/ITI/I 3HA4YCHHUC Hpezlena YHUCJIOBOU ITOCJIICOAOBATCIIBHOCTHU |Im B R E—
oo N°—-3n°+27

. _sin(8x)
-Haiit 3Hauenue npenena QyHKIUN: IIrrol v
X— X

Pa3nean S. [Ipenen ¢pynkunu oxHoi BemecTBeHHOI nepemennoi (3 yaca BCP)
Tema 5.1 Ilpenea pynknuu (3 yaca BCP)

Bun paGoTsl: mOArOTOBKA K IPAKTHUECKON padoTe.
[Topsinok BeIoHEHHS paOOTHI:

1. [ToBTOpPHUTE TEOpETUUECKUIT MaTepHall IO TeMe pabOTHI.
2. Pemure 3agaun:

1) Beraucaure npenens.

2 _ 1 . X =25 . 3+
) Lim> L 6 Lim? B) Lim = r) Lim="=
= o —1 =1 Y4y X= x -9

2) Boiuucnaute npenensl.

lim (x® — 2x? +3x) 2 _ 2
a) X2 . 6)lim 3x3 + 2X 1; B) lim X 2+3x+2;
x=1 X¥ +3X -2 X=>22X°+X—6
_4x? -3x o 2x%2+3x+1 _3x% —4x+1
r)*°02x° -9x; o)t 2x5+x-1; €)X PIXT+X"=2x;  x)lim :

11



3) Boluucnure npenenbi:

. o 2x-1 - 3x%-2x+1
a) lim ; 6) lim ; B) lim ———-——;
x>0 3X -5 x>0 [ =X X_>°°\/§X2+X—4
) fim x* —3x+5 2) lim 5x2 -3 e) lim 2X+X°
X—>00 2X—7X4 ! X—>00 2X3+\/§X—l’ X—>00 4—X3 !
_ x3-2x+10 . x3
X) lim ————; 3) lim| ——-x/|;
X—>00 2—X X—o| X — X
! _ 11!3
u) lim (x+1)(x+2)(>;+3)(x+4)(x+5); K) lim 1-3x .
X0 9x> +101 X (8x5 +2)

Pa3znen 6. luddepenuuaibuoe ucuuciaeHne GyHKIUU OHOM BellecTBeHHOI nepemenHoii (5
yaco BCP)

Tema 6.1 IIpousBoanas pynkuun. OcHoBHbIE npaBuia tuddepenuupoBanus (2 yaca BCP)

Bun paGoThl: caMOCTOATETbHOE N3YUEHHE MaTeprala U KOHCIIEKTUPOBAHUE JIEKIUI 110 y4eOHOI U
CIICLIMAIbHOM TEXHUYECKOM JINTEPATYpE

[Topsimok BBIMONHEHUS PaOOTHI:

1. [TonroToBeTE KpaTKUil KOHCIIEKT B paboyeil TeTpaay COrjacHo IJIaHy:

- IOHATHE TPOU3BOTHON PYHKIUU;

- (puzmUeckuii U TeOMETPUUYECKUNA CMBICI POU3BOIHOM;

- IPOU3BOJIHBIC AIIEMECHTAPHBIX (PYHKIIHIA;

- IPaBUJIO BBIYUCIICHUS ITPOU3BOTHON CIOXKHOU (DYHKITUH.

Tema 6.2 Teopembl o cpexnem aisi 1updepenuupyembix pynkumii (1 yac BCP)

Buz paGoThl: moAroToBKa K MpakTHUECKOM padore.
[Topsinok BBIMONHEHUS PaOOTHI:
1. [ToBTOpUTE TEOpETUYECKHIT MaTepHall IO TeME PaOOTHI.
2. OTBeTHTE HA BOMPOCHI:
- Yto Ha3bIBaeTCs MPOU3BOAHON QyHKIUHN?
- Kakue ¢pynkuuu HassiBarotes quddepeHIpyeMbIMu?
- Copmynupyiite npaBuia qudepeHIupoBaHus.
- ChopmynupyiiTe MPaBUIIO HAXOXKIACHHUS TPOU3BOJTHON CIOKHON (DYHKIIUH.
- Jlaiite onpezeneHue npeaena GyHKIuu?
- ChopmynupyiiTe cBOWCTBa IPeIenoB (PyHKINM.
- Kakue Buapl HeoNpeieneHHOCTEN Bbl 3HaeTe?
- [lepeuncnure MeToapl n30aBIeHUs OT HeomnpeaeneHnocty Bumaa 0/0.
- Copmynupyiite npaBuio Jlonurans i BBIYUCICHUS MIPEACIOB (PYHKIUIA.
- Kakne gyHkmu Ha3pIBatOTCS Bo3pacTaromuMu? Y ObiBaromumMu?
- Kakue ¢pyHKIMN Ha3bIBalOTCS MOHOTOHHBIMU?
- Uto Ha3pIBaeTCs TOUKOM Makcumyma? Munumyma?
- Kakue Touky Ha3bIBAIOTCS TOUKaMU 3KcTpemyma?
- B uem 3akirouaercst He0OX0IMMOE YCIIOBHE IKCTPEMYyMa; MOHOTOHHOCTH?
- B uem 3akirouaercs 10CTaTOYHOE YCIOBUE IKCTPEMYMA; MOHOTOHHOCTH?
- ChopmynupyiiTe BTOPOH MPU3HAK IKCTPEMyMa.
12



Tema 6.4 cnoJib30Banne MPOU3BOAHOI NMpH ucciaeqoBanun pynkuuu (2 yaca BCP)

Bun paGoThl: mOAroTOBKA K MPAaKTHUECKOI padoTe.

[TopsimoK BBITTOIHEHUST PAOOTHI:

1. [ToBTOpHUTE TEOpeTUUECKHil MaTeprall o TeMe padoThI.

2. OTBeTbTE HA BOMPOCHI:

-Jlaiite onpeneneHne GyHKIUH.

- Kakue ¢pyHkuum Ha3pIBalOT MOHOTOHHBIMU?

- Kakue gpyHkImu Ha3pIBalOT HENMpEephIBHBIMU B Touke? Ha uHTepBasie?

- YTo Ha3bIBaETCS TOUKOM pa3pbiBa GyHKINN?

- Kak xnaccuduuupyroTcst TOuku paspsiBa?

- B uém 3akimouaeTcst anropuT™ ucciaeoBaHus GYHKIIMH Ha HEMPEPHIBHOCTD U Pa3phIB?
- JlatiTe onpeneneHue GyHKIUH.

- Kakue ¢pyHkmn Ha3pIBalOT MOHOTOHHBIMU?

- Kakue ¢pynkuuu Ha3piBaloT HenmpeprIBHBIMU B Touke? Ha untepBane?

- Yto Ha3bIBaETCS TOUKOH pa3pbiBa GyHKINHU?

- Kak xnaccuduuupyroTcst TOuku pazpsiBa?

- B uéwm 3akimrouaercst anropuT™ ucciaenoBaHus QyHKIIMH Ha HEMPEPHIBHOCTD U Pa3phiB?
- Jlaiite onpenenenue skcTpeMyma (pyHKIIHH.

- ChopmynupyiiTe HEOOXOAUMBIN M IOCTATOYHBIN MPU3HAKK MOHOTOHHOCTH M SKCTPEMyMa.
- B uém 3akiouaercs anropuTM uccienoBaHus GYHKIIMA HA MOHOTOHHOCTb U SKCTpeMyM?
- Kakue ¢pyHKIMH Ha3bIBAOTCS BBITYKIIBIME?

- JlaiiTe onpenenenre ToYeK neperndoa KpuBoi.

- ChopmynupyiTe allrTOPUTM HCCIICIOBAaHUS (YHKIIUU HA BBITYKIOCTh U MTEPETHO.

- UTo Ha3bIBaeTCst aCUMITOTON?

- ChopmynupyiTe alrOpuT™ UCCICTOBAHUS (YHKITUH HA aCUMITOTHI.

Pa3nen 7. UnTerpanbHoe ucyucjieHue pyHKIMU 0HOH BelleCTBEeHHOM nepeMenHoii (3 yaca
BCP)

Tema 7.1. Heonpenenennsrii uarerpad (1 yac BCP)

Bun paGoThl: MOArOTOBKA K MPAaKTHUECKO# padoTe.

[Topsinok BhINONHEHUS PaOOTHI:

1. [ToBTOpHUTE TEOpeTUUYECKUIl MaTepHall o TeMe padoThI.

2. OTBeTHTE HA BONPOCHI:

- Uro Ha3bIBaeTcs MepBooOpa3sHon GyHKIUU?

- ChopmynupyiiTe OCHOBHBIE CBOMCTBA HEONPEEICHHOTO HHTETpaa.
- Kakue metoasl mHTETprpOBaHUs Bl 3HaeTe?

Tema 7.1 Onpenenennsiii uarerpai (2 yaca BCP)

Bupa paboTsl: TOArOTOBKA K MPAaKTUYECKOI padoTe.

[Topsinok BhIMONHEHUS PaOOTHI:

1. [ToBTOpUTE TEOpETUYECKHI MaTepHall IO TEME PaOOTHI.

2. OTBETHTE HA BOMIPOCHI:

- Yrto Ha3bIBaeTCs epBo0Opa3zHoil GyHKIMU?

- ChopmynupyiTe OCHOBHBIE CBOICTBA ONPEIEICHHOIO HHTETpaa.
- Kakue metoasl HHTErpUpOBaHuUs Bbl 3HacTe?
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Paznen 8. IuddepennuanbHoe ucuncienne GyHKIUN HECKOJIbKUX epeMeHHbIX (3 yaca BCP)
Tema 8.1 ®yHKkuMU HeCKOJbLKHUX nepeMeHHbIX (1 yac BCP)

Bup paGotsl: moaroroBka fokiana Ha teMy «/uddepennuanbsaoe ucuucienne GyHKIMY HECKOIbKUX
HEPEMEHHBIX).

dopma opranuzanuu padboThl: UHIUBHyaIbHAS.

[Topsinok BeIONIHEHHS pabOTHI:

2. [ToaroToBbTe YCTHBIM JOKIIAJ MO TEME.

VYka3aHue: BBICTYIIJIEHUE C JJOKJIAJJOM 10 BPEMEHU HE JI0JKHO 3aHUMaTh Oosee 10 MUHYT; ToKiazn
JIOJDKEH COIPOBOXK/IATHCSI COOTBETCTBYIOIIMMH MILUTFOCTPALUAMU, KAPTUHKAMHU, O()OPMIIEHHBIMU B
BHJIE CJIANA-ILIOY.

Tema 8.2 YacTHble npousBoaHble. Juddepenunan GyHKIUN HECKOJIbKUX NEPeMEHHBIX (2 yaca
BCP)

Bun paboThl: TOATOTOBKA K MTPAKTUIECKOW padoTe.
[Topsimok BhIMONHEHUS PaOOTHI:

1. [ToBTOpPUTE TEOPETUUECKUIT MaTeprall IO TeME pabOTHI.
2. Pemure 3amauun:

Pemnts muddepennpansubie ypaBHEHNUS BTOPOTO MOPSIKA:

a) _}1“—5}1'4—6}1:{]; 6) _}1“—|—_}1'—|—_}r={]; B) _}1“—2}1'4—_}1:{];
Ny —2y+3y=0, npy +3y' =0 oy -3y +2y=0;

) ¥y +49y=0; 3y —4y' +10y=0;, wy —8y =0
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Pa3nen 9. UHTerpasibHoe ucuncieHne GyHKIUN HECKOJILKUX nepeMeHHbIX (3 yaca BCP)
Tema 9.1 Onpenesienune aBoitHoro naTerpasa (1 uac BCP)

Buz paGoThl: mOAroTOBKa K MPaKkTHUECKOM padore.

[Topsinok BhINONHEHUS PaOOTHI:

1. [ToBTOpUTE TEOPETUUECKHUIT MaTepuall IO TeMe PaOOTHI.

2. OTBeTbTE HA BOIIPOCHI:

- HMaiite onpeneneHue GyHKIUU ABYX TEPEMEHHBIX.

- Uro Ha3piBaeTca yacTHOM npou3BoAHON ¢yHkIMKU? YactHbM nuddepennuanom? Ilonasim
muddepenimanom? CmemaHHON TPOU3BOTHOMN?

- ChopmynupyiTe NpaBUiIo JUisi HAXOKICHHS YaCTHBIX MPOU3BOIHBIX BBICILIErO MOPSIKA.

- Kakum cBoiicTBOM 001a1a10T CMEIIaHHbIE POU3BOIHBIE HEMTPEPBIBHBIX (PYHKITUI?

- Uro HazpiBaeTca (QyHKLMEH ABYX MEPEMEHHBIX?

- Kakas o0nactph Ha3bIBaeTCS 3aMKHYTOM?

- Jlaifte onpenenenre 4acTHOM Mpou3BOAHON QyHKIMHU, ToJHOTO TuddepeHnrana GyHKIUH,
CMEIIaHHOM MPOU3BOAHOM.

- UTo Ha3bIBaeTCA YaCTHOM MPOU3BOTHOM BBICIIETO MOpsiAKa?

- JlaiiTe onpezieneHre SKCTpeMyMa GyHKIIUN HECKOIBKUX MePEMEHHBIX.

- ChopmynupyiiTe alropuT™Mbl UCClIe0BaHNs (DYHKIMU ABYX MEpEMEHHBIX Ha HauOoJbIIee U
HauMEHbIIIEE 3HAYEHUS, SKCTPEMYM.
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Tema 9.2 Ipuioxkenus 1BoiiHOro nHTerpaJa (2 yaca BCP)

Bun pa0Gotsl: u3ydyenue matepuana Ha Temy «lIpuiokeHust JBOMHOIO UHTETpajia.

®opma opranuzanuu paboThl: HHAUBUAYAJIbHAS.

[Topsinok BeIoONHEHHS pabOTHI:

1. U3yunTte MaTepuan COrIaCHO CIEAYIOIIEMY IUIaHy:

1.1 'eomeTpuueckue NpUIIOKEHUSI IBOMHOIO HHTETpaia.

1.2 ®uznueckue NpuaoKeHus TBOMHOTO HHTErpaa.

2. IloaroToBbTE BHICTYIUIEHUE B CBOOOIHOM (hopMe MPOIOIHKUTENBHOCTEIO He Oosiee 5 MunyT. [Ipu
HEOOXOIMMOCTHU COTIPOBOJUTE BBHICTYIJICHUE CclaiilaMu, KapTUHKAMHU.

3. BeigenuTe OCHOBHBIE MBICIIHU JIOKIaaa U (MIK) (hOpMYJIBI TS 3aIMCH OJJHOKYPCHUKAM.
2.0TBeThTE HA BOMPOCHI:

- Uto Ha3bIBaeTCs ABOMHBIM UHTETpAIOM?

- [Iepeuncnute OCHOBHBIE CBOMCTBA ABOMHOIO MHTETpaa.

- Kakue ciyyau pa3inyaroT npu BbIUMCIEHUH JBOMHOIO MHTETpajla B 1€KapTOBBIX KOOpAUHATAX?

Pa3znen 10. OcHoBbl Teopuu psaoB (5 uaco BCP)
Tema 10.1. UncsoBbie psiabl (2 yaca BCP)

Bup pabotsl: moaroroska oknana Ha teMy «Kpurepuii Komm cxonumocTs psaay.

®opma opranuzanuu padboThl: HHAUBUAYaJIbHAS.

[Topsinok BeINOIHEHHS pabOTHI:

3. IToaroToBBHTE YCTHBIN AOKJIA IO TEME.

VYka3aHue: BHICTYIUICHHE C JI0KJIaJJOM 110 BPEMEHH He J0JDKHO 3aHUMaTh O6osiee 10 MUHYT; TOKIa]
JIOJKEH COMPOBOK/IATHCS COOTBETCTBYIOIIMMH MILTFOCTPAIMAMH, KAPTHHKaMH, 0()OPMIICHHBIMHU B
BUJIE CJIANA-LIOY.

Tema 10.2 dynknuonansubie psaasl (3 yaca BCP)
Bun pabotsl: CaMocTosiTENbHOE N3yUE€HUE MaTepuaia i KOHCIIEKTUPOBAaHUE JIEKIIMN 110 y4eOHOU U
CIEMAJIBHON TEXHUYECKOH JINTEpaType

[Topsiok BeimoaHEHUs: paboThl: PaboTa co cripaBoYHOM JTUTEpaTypOi

Pa3nen 11. O6bikHOBeHHbIe AU GepenunanbHbie ypaBHeHus (8 yaco BCP)

Tema 11.1 O6bikHOBeHHbIE TH(PepeHIHANBHBIE YpaBHeHUs. OcHoBHBIe noHsiTHs (4 yaca BCP)

Bun paGoTsl: mOArOTOBKA K TPAKTHYECKON padoTe.

[Topsinok BeIoHEHHS pabOTHI:

1. [ToBTOpPUTE TEOpETUUECKUIT MaTeprall O TeMe pabOTHI.
2.0TBeThTE HA BOIPOCHI:

- Uro HazpiBaeTcsa quddepeHInaIbHbIM ypaBHEHUEM ?

- Kakue nuddepennunanbupie ypaBHEHUS HA3bIBAIOTCS OOBIKHOBEHHBIMU?
- Uro Ha3pIBaeTCs MOPAIKOM AU PepeHInanbHOrO ypaBHEHUs?

- JlaiiTe onpezienieHre pelieHno JudepeHIaIbHOro ypaBHeHUs?

- Kakoe pemenue /Y HazpiBaeTcs oommm?

- Kak nomyuaercs yactHoe pemenue JY?

- KakoB anroput™m pemenus 1Y ¢ pazaenstommmMucs nepeMeHHbIMEU ?
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- C noMo1pto Kakoi oACTaHOBKU 0iHOpoAHOoe Y nepBoro nopsaka NpuBOJUTCS K YPaBHEHUIO C
pa3eIAIOIUMUCS IEPEMEHHBIMH?
- B uem 3akmrouaercs meron bepHyium npu pemienuu auHenHbIX Y nepBoro nopsiaka?

Tema 11.2 YpaBHeHHsI IEPBOT0 NMOPsi/IKa, HHTerpupyemMble B KBagparypax (4 yaca BCP)

Bun paboThl: MOATOTOBKA K MTPAKTUYECKON padoTe.

[Topsimok BhIMONHEHUS PaOOTHI:

1. IloBTOpUTE TEOPETUYECKHIA MaTEpHAII IO TEME PaOOTHI.

2.0TBeThTE HA BOMPOCHI:

- Uro naswiBaercs J1Y?

- Uto Ha3wiBaeTcs oOnum pemenuem (Y ?

- JlaiiTe onpeneneHue 4aCTHOrO peuIeHUsI.

- Ykaxute meto pewenus Y ¢ pazgensronuMucs nepeMeHHbIMU.

- Kakue yactHble cinydau /Y BTOpOoro nopsjka Bbl 3HaeTe? B UEM 3aKJII0YAETCS aITOPUTM PELLIECHUS
KaXI0ro U3 HUXx?

- Kakue BO3MOXHBI Cilyyau NPy pelIeHUH JIMHENHBIX J[Y BTOpOro mopsiika ¢ moCTOSHHBIMHU
koa(durmentamu 6e3 paBoit yactu?

- Kakoe ypaBHeHue Ha3bpIBaeTcs xapakTepuctuueckum? Kak oo cocrapnsercs?

- Kakoii Bu1 MokeT npuHUMaTh npasast yactb /Y BTOpOro nopsiaka ¢ HoCTOSHHBIMU

koo dunuentamu? Kak Haiitu obmee pemenue takux 1Y ? 3 yero B JaHHOM Cllydae COCTOHT oO1iee
peuienue?
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