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Lienb NpakTUYeCKnX 3aHATUI

CTpyKTypa NpaKTUYeCKOro 3aHATUSA, TeMaThKa



BBegeHue

MpaKTUyeckme 3aHATUSA, KaK BUAbl YYebHbIX 3aHATWUIA, HanpaefeHbl Ha
3KCMEPUMEHTa/IbHOE  MOATBEPXKAEHME  TEOPETUYECKUX  MOMIOKEHUA U
(hopMUpPOBaHME YYeBHbIX W MNPOMECCMOHANBbHBIX MPAKTUYECKUX YMEHUIA U
COCTaB/AOT BaXKHYHO YacTb TEOPETUYECKON M NPodecCMOHaNbHOM NPaKTUYeCKOon
noArotoBku. CemuHap ABMSETCA BMAOM MPAKTUYECKMX 3aHATUA.

B npouecce npakTMYeCcKOro 3aHATUA 06yvatoLMecs BbIMOMHAKT  Of4HO
NN HECKONIbKO MPaKTUYeCKUX 3afaHuin Mof PYKOBOACTBOM MpenojasaTtenisi B
COOTBETCTBMU C U3yYaeMbIM COZEPXKaHeM y4ebHOro Matepuana.

BbinonHeHve ob6yyvatoLmmmcs MPaKTUYECKMX 3aHATUIA MNPOBOAUTCH C
LLefbHO:
(hOpMUPOBAHNA MPaKTUYECKUX YMEHWIA B COOTBETCTBUM C TpebOBaHMAMM K
YPOBHIO MOArOTOBKM 00Yy4YatoLLMXCs, YCTaHOB/EHHbIMX paboyert MpPorpammon
AUCLUMNNHBL MO KOHKPETHbIM pasgenam/ TeMam AUCLMMNIINHBI,
0000LWeHns,  cucTemaTmsauun,  yraybneHus,  3akpensieHus  NoJyYeHHbIX
TEopPeTUYECKNX 3HAHWI;
COBEPLUEHCTBOBAHUA YMEHWIA MPUMEHATL MOJlyYeHHble 3HAHWA Ha MPaKTUKE,
peanv3aunmn eqUHCTBA MHTENNEKTYa/IbHOW N MPaKTUYeCKOW AeATeNIbHOCTY;
Pa3BUTUSA UHTENNIEKTYA/IbHBIX YMEHMWI Y OYAYLMX CMELNaICTOB: aH/IMTUYECKUX,
MPOEKTUPOBOYHbIX, KOHCTPYKTUBHBIX 1 Ap.;
BbIPabOTKM TaKMX NPOMPECCNOHANIbHO 3HAUNMBIX KAYECTB, KaK CaMOCTOATE/IbHOCTb,
OTBETCTBEHHOCTb, TOYHOCTb, TBOPYECKas WHWLMATMBA npy  peLleHnu
MOCTaB/IEHHbIX 334 MNPV OCBOEHMN 0O6LLMX KOMMETEHLMIA.

ueJIb NMPAKTHYIECCKHUX 3aHATHHN
B pe3ynbTare 0CBOEHMS YH4EOHO ANCUMMINHBI 00YYatOWMNCA J0/MKEH YMETb:

e [PUMEHATb B MNPOMECCUOHAIBHON [AeATeNlbHOCTU MeTOfbl, CpeacTBa
mMaTemMaTuKu

e  pelartb CUCTEMbI SIMHENHBIX YPaBHEHUI

e [udepeHUMpPOBATL W  WUHTErpMpoBaTb (YHKUMM OLHOW WU [BYX
nepemMeHHbIX

e pewarb npocTenme anppepeHLMpPoOBaHHbIE YpaBHEHNS

e PUMEHATb MPOCTENLUNe YUC/EHHble MeTOAbl AuddepeHUMpoBaHna 1
WHTErpupoBaHns (hyHKLMIA

®  YMETb MPUMEHATb OCHOBHbIE MOHATUA TEOPUU MHOXECTB, TeopuKn rpagos



B pe3ynbTare 0CBOEHMSA YH4eOHOW ANCUMMINHBI 00YYatOLWMIACSA OO/MKEH 3HATD:
e CYLHOCTb METO/I0B MaTeMaTUKW;
OCHOBbI ANhepPeHLMANIbHOIO Y UHTErPasIbHOro UCHUCNEHNS;
OCHOBbI aHA/MTUYECKON reOMeTpUN;
OCHOBbI YMC/IEHHbIX METO/OB.
TexXHUK- NporpaMMUCT B pe3y/ibTaTe OCBOEHWS AaHHOW AMCLMMNIMHBI AO/MKEH
obnagatb 06LWMMM U NPOGECCUOHANNbHBIMUA KOMMETEHLUMAMMW, BKIHOYaOWNMA B
cebs:

Koz KomneTeHUnn

MK,

OK

OK1 Bbi6ypaTb cnocobbl pelleHns 3a4a4 npogecCnoHaibHOM AeATeNIbHOCTH,

NPUMEHUTE/ILHO K Pa3/IMYHbIM KOHTEKCTaMm

OK 2 OcCyLLeCTBNATb NOUCK, aHAIN3 N NHTEPNPETALNIO UH(opMauun,
HeobX0ANMOI NS BbINONHEHWS 3aA4a4 NPOJeCCMOHaNbHO

OK 3 [1eATeNIbHOCTH.

[MnaHMpoBaTh N peasin30BbIBaTL COOCTBEHHOE NPOJECCMOHaIbHOE U
OK 04 | nMYHOCTHOE pa3BuTHe

PaboTaTb B KONIEKTMBE 1 KOMaH/E, 3PMEKTMBHO B3aUMOLENCTBOBATD C
OK 05 | konneramu, KONIEKTUBOM, KIIMEHTaMMW.

OcCyLLEeCTBNATL YCTHYIO N NMUCbMEHHYH KOMMYHUKaLUNIO Ha

OK 09 | rocynapCTBEHHOM $i3bIKe C YH4ETOM 0COBEHHOCTEN COLMAabHOIO U
KYNbTYPHOI0 KOHTEKCTOB.

OK 10 | cnonb3oBaTb MH(OPMaLMOHHbIE TEXHOMOTMM B NPOJECCMOHabHO
LleATeNIbHOCTH

[Monb30BaTLCA MPOMECCUOHANIbHOM AOKYMEHTaLMen Ha
rocyfapCTBEHHOM U MHOCTPAHHOM $i3bIKax.

Mpn NNaHMPOBaHUM COCTaBa W COAEPXKAHWUS  MPAKTUYECKUX 3aHSTWI
CneayeT UCXOAWUTb U3 TOrO, YTO OHM WMEOT pasHble Befylive AUAAKTUYeCcKue
Lenm.

Beayuiein AMAAKTUYECKOW LeNblo  NPaKTUYECKUX 3aHSATUIA  ABNsieTCA
(hopMUpPOBaHME MPAKTUYECKMX YMEHWA KakK  NpodiecCMoHanbHbIX (YMEHWIA
BbIMO/HATL  OMpefe/ieHHble  AelCTBMA,  Onepauun,  HeobxoAuMmble B
NPOMeCCMOHaIbHON [eATeNIbHOCTK), TaK U y4ebHbIX (YMeHUIn pellaTb 3afauu,

nap.).




Oprannsaunﬂ NPAKTHYIECCKOI'o 3aHATUA

MpaKTN4Yeckoe 3aHATME AO/MKHO NMPOBOANTLCS B YUEOHbIX KabUHETaxX WUu
cneumanbHO 060pyAOBaHHBLIX MOMeLLeHUsaX (nowagkax, noaMroHax u T.n.)-
KabnHeT Ne 311 «MatemaTunka.

B cootBeTcTBUM C TpeboaHnam ®IOC CI10 09.02.06. «CeTeBoe U CUCTEMHOE
agMUHUCTPUpoBaHue» peannsauns MIMCC3 gomkHa obecnevmBatb BbINOHEHNE
06yyaroLWMMmMCA NPaKTUYECKUX paborT.

BbIMNOMHEHNIO NPaKTUYECKMX paboT MpeALlecTBYeT MNPOBEPKa 3HaHWIA
00YUatOLLIMXCA - X TEOPETUYECKON FOTOBHOCTM K BbINMOMHEHUIO 3a[jaHus.

3afaHns NpakTUYeCcKUX paboT MOryT HOCUTb PenpPOAYKTUBHbINA, YaCTUYHO-
MOUCKOBBIN 1 NOMCKOBbLIV XapakTep.

PaboTbl, HOCALME PenpoLyKTUBHbIN XapakTep, OT/IMYalOTCA TeM, YTO Mpu
X NPOBEAEHMN 06yvatoLMecs MOb3YTCA MOAPOOHBIMU MHCTPYKLUMAMU, B
KOTOpPbIX  YKasaHbl: LUefb  paboTbl, MOACHEHWA  (Teopusi, OCHOBHbIE
XapaKTepucTukn),  obopyaosaHue,  annaparypa, MaTepuanbl M KX
XapaKTePUCTUKN, MNOPSAOK BbINOAHEHNA paboTbl, Tabnuubl, BbiBOAbI (6€3
(hOPMY/IMPOBKM), KOHTPO/bHbIE BOMPOCHI, y4ebHasa 1 cneunanbHas nuteparypa.

PaboTbl, HOCALLME YaCTUYHO-MOVCKOBBIA XapakTep, OT/INYAKTCA TEM, UTO
npu WX npoBefeHNN 0byyaroLLmecs He NONb3ykTCA NOAPOOHBLIMU
NHCTPYKLMSMU, UM He AaH MOPSAOK BbIMONHEHUS HEOOXOAMMbIX AEANCTBUN, W
OHW TpebyloT OT 00y4atoLLMXCsH CamMOCTOATENbHOro nogbopa 060pyL0BaHNS,
Bblbopa CrocoboB BbIMO/IHEHUSI PAb0Tbl B MHCTPYKTUBHOW W CMpaBOYHOM
nuTepartype un ap.

PaboTbl, HOCSILLME MOMCKOBbLIA XapakKTep, XapaKTepu3yrTcs TeM, YTO
oOyyvaroLpecs, OnupasCb Ha WMEILMECH Y HUX TEOPETUYECKME 3HaHMS,
[0/MKHbI PELUMTb HOBYH [/11 HUX NPo6emy.

Mpn NNaHWPOBaHUM  MPAKTUYECKUX 3aHATUMA HeoOXOAUMO Haxo4UTb
OMTUMa/IbHOE  COOTHOLUEHME  PEnpPOAYKTMBHbIX, YaCTUYHO-MOWCKOBBLIX U
MOMCKOBBLIX PaboT, YTO6bl 06ecneUnTb BbICOKWIA YPOBEHb WHTENNEKTYaNbHOM
[eATeIbHOCTW.

dopMbl OpraHM3aLyn 06yYatoLMXCA NPU NPOBEAEHUM  MPaKTUYECKMX
3aHATUI - PPOHTANbHASA, rPYNNoBas U MHANBMAYaNbHas.

Mpn dpoHTanbHOM (hopme oOpraHM3auMmn 3aHATUMIA Bce 0O6y4aroLmecs
BbINO/HAT OAHOBPEMEHHO OfHY U TY XXe paboTy.



Mpn rpynnoBoil opme OpraHM3auMy 3aHATMMA OfHA M Ta Xe paboTa
BbINO/IHAETCA 6puragamu no 2 - 5 Yenosekx.

Mpn MHAMBMAYAIbHOR (hopMe OpraHn3aumn 3aHATUIN Kaxkablid 06yyatoLLmincs
BbINOJHAET MHAMBUAYabHOE 3afaHue.

Ans noBbllleHNst 3MEKTUBHOCTA MPOBEAEHUS  MPAKTUYECKUX 3aHATUIA
PEKOMEH/YeTCs:

— pa3paboTka COOPHMKOB 3afa4, 3aaHnin 1 YNpaXKHeHWNA,

— paspaboTKa KOHTPONbHO-ANArHOCTUYECKMX MaTepuasioB s KOHTPONs 3a
MOArOTOB/IEHHOCTbI0 06YYAIOLLMXCA K MPAKTUYECKUM 3aHSTUSM, B TOM UMC/e
B (hopme MeAarornyeckmx TeCTOBbIX MATEPUasoB A/isi aBTOMATU3UPOBAHHOIO
KOHTPOSS;

—  MOAYMHEHWE MEeTOAUKM MNpPOBeAEHNS NPaKTUYECKUX 3aHATUIA BeayLyM
OVOAKTUYECKUM LIENSIM C COOTBETCTBYHOLLMMM YCTaHOBKaMM 00YyYatoLLMMCS;

— TMPUMEHeHVEe KOMNEKTUBHBIX W TPYyMnnoBbIX ()OpM paboTbl, MakCcMMasbHOe
NCMOMb30BaHNE  WHAMBUAYATIbHbIX — JOPM € UeNbl  MOBbIWEHWS
OTBETCTBEHHOCTM KaXX0ro 00y4aroLLerocs 3a CamoCTOATE/IbHOE BbIMOSIHEHWE
NMoHOro o6Lema pabor;

— TMpOBeAeHNe MpPaKTUYECKUX 3aHATMI Ha MOBbILLEHHOM YPOBHe TPYAHOCTM C
BK/IIOYEHVEM B HUX 3aJaHunii, CBA3aHHbIX C BbIGOPOM 06y4atoLLMMmUCA YCOBUi
BbINO/IHEHNA PaboThbl, KOHKpPEeTU3auuen Leneil, camocTosTe/lbHbIM 0TOGOpPOM
HeobxoaMMOoro 06opyaoBaHuS;

— noabop AONONHUTENBHBIX 3afa4y U 3aaHnin Ans obydatowmxcs, paboTaroLmx
B 6Gonee O6bICTPOM Temne, AN 3PPEKTUBHOIO WMCMOMb30BaHUA BPEMEHM,
OTBOAMMOIO Ha MPaKTUYECKME 3aHATHS.

TemaTuKa NpaKTUYeCKMX paboT, TUNOBbIE 3afaHNS.
[NMpakTnyeckoe 3aHATHE No 1.

Tema: «MaTpuubl. encTtBnA Hag maTpuuamn. OnpegennTtenn mMaTpud,
NX CBONCTBA »
Llenn 1 3agayn: 3aKpenuTb 3HaHWE MNOHSATUS MaTpuubl, MNpaBua  paboTbl C
MaTpuLLaMn, YMEHWE BbINOMHATL AEWCTBUA Had MaTpuLamMu, 3aKPEenuUTb MOHSTUE
onpeaenuTens MaTpulbl, YMEHWE BbIYUCNSATbL ONPEAEIUTENN BTOPOro U TPETLEro
nopszka.
Tun ypoka — NpakTU4ecKoe 3aHATHE.
MeToAbl 06yYeHUs — penpoayKTUBHBIA 1 YaCTUYHO-MONCKOBbIIA




ObecreyeHme 3aHATUA —ANAAKTUYECKMIA pa3daTOYHbIA MaTepuan, nmTeparypa,

BbIUMCNNTENbHbIE CPEACTBA.
O6pasupl 3agaHn.

BapuaHT 1.

1.

ok w

3anucatb ABe MaTpuubl pasmMepHOCTU 2 Ha 4. BbLINONHUTL CNOXeEHMe,
BblUMTaHME AAHHbIX MaTpuL,.

3anucatb Matpuupl A u B, OnA KOTOpbIX BO3MOXXHO BbIMONHAUTD
YMHOXeHue. BbinonHuTe. BO3MOXHO /M yMHOXeHMe B Ha A?
OOGBACHUTD.

3anucatb onpeaenvTenb BTOPOro Nopaaka, BbIYUCINT.

3anucartb onpegenuTtenb 2 1 3 nopsAaka, paBHble 0. O6bACHUTDL, MoYeMy.
3anucatb onpegenntens 3 MOPsAKa, BbIYMCAUTL [ABYMS criocobamu,
packnafblBas rno afieMeHTam CTPOKU 1 cToNbLa.

O6pasybl peLleHnin, cnpaBoYHbIin MaTepuan cMm «COOpHMK 3afa4y no
maTemaTuke» boromonos.2019 , c¢Tp.159,160.

MpakTnyeckoe 3aHATME No2
Tema: «CUCTeMbI JIMHENHbIX YpaBHEHMIA. Crocobbl peLLeHns».

Llenv v 3agaun: 3akpennTb 3HaHWe CTyaeHTaMu MeToja [faycca, popmyn Kpamepa

NOHATUS HECOBMECTHOM CUCTEMbI W HEONPeAENEHHON, YMEHWE MPUMEHATb

pa3NNYHble METO/bI MPY PELLEHUN CUCTEM JIMHENHBIX YPaBHEHWUIA

Twvn ypoka — NpaKTUYecKoe 3aHsTHe.
MeTo/bl 06y4eHUs — penpoAYKTUBHbIA U YaCTUYHO-MOWCKOBBIN

ObecneyeHne 3aHATUSA —ANAAKTUYECKUI pa3aaToYHbIii MaTepuan, iMTepaTypa,

BblYMC/IUTENbHbIE CPEACTBA.
O6pasupl 3agaHUN.
PelunTb YKa3aHHble cucTemMbl MeTo4om [faycca, no gopmynam Kpamepa

BapuaHT 1.
10x + 2y = 14, 2X—-5y+3z=4
3x -2y =12, 4x + 3y -5z =2,
5x + 4y -2z =18.
BapwuaHT 2.
oX+y=1, 4x-10y + 6z =8
6x -4y =24, 5x + 4y -2z =18.
4x + 3y — 5z = 2.

O6pasubl peLLeHNi, cnpaBoYHbIii MaTepuras cM. «CO0pHUK 3adad Mo
mMaTemMaTunke» boromosnos , cTp.149

MpakTnyeckoe 3aHATMe Ne3
Tema: «BekTopHas anrebpa. Onepaumn Hag BeKTOpamms.



Llen ¥ 3afauv: 3aKkpenutb OCHOBHbIE MOHATUS TeMbl, WX MPaKTUYECKOe
NpUMeHeHue

Twn ypoka — NpakTU4ecKoe 3aHATHE.

MeToabl 060yyeHUs — PenpOLYKTMBHbINA Y YaCTUYHO-MOUCKOBbIN

ObecneyeHmne 3aHATNA —ANAAKTUYECKNIA pa3faToUHbIA MaTepua, nTeparypa,
BbIYNCNINTENbHBIE CPEeACTBa.

O6pasLbl 3aaHnI.

BapuaHT 1.

1. KakoW KoOopAMHATHOIM NI0OCKOCTN NpuHagiexunT Touka (-1,3,0)?
306pa3unTb.

2. Haitu koopAmHaThl 1 AJIMHY BEKTOPA, Ha4a10 U KOHeL, KOTOPOro 3afaHbl
TOYKamu ¢ koopanHatamu: (4,2,-2) u (2, 0,-3). Pa3noXxuTs ero no
eAVHNYHBIM BEKTOPaM.

3. 3anucatb BEKTOpP, KOTOPbIA KONNNMHeapeH AaHHOMY B Neo2.

4. Haitn ckansapHoe npounsseaeHmne sektopos a{-2,5,1} n 8{-2,4,-1}

5. Haiitn yron mexay Bektopamu n3 Ne4

BapuaHT 2.

1.Kakoi KoopAmMHaTHOW NA0CKOCTU NpuHaanexunt Touka (0,3,10)? N306pa3uTs.

2.Halitn KoopamHaTbl 1 A/IMHY BEKTOPA, Ha4a/10 U KOHeL, KOTOPOro 3a/aHbl

To4YKamu ¢ koopanHatamu: (1,2,2) n (-2, 0,-1). ). Pasnoxxutb ero no

eAVNHNYHbIM BEKTOPAM.

3.3anucaTb BEKTOP, KOTOPbIA KOM/IMHeapeH JaHHOMY B No2.

4.HainTn ckanspHoe npounssegeHne sektopos a{-4,5,0} n 8{-2,4,-1}

5.Haintn yron mexay Bektopamu 13 Ne4,

6.3anvcaTb ypaBHeHue NPAMOiA, nepecekaroLlenn npsamyro 13 Neb.

O6pasubl peLLeHni, cnpaBoYHbIi MaTepuan cm. B.IM. Ipuropses. KO.A.

[yOUHCKMIA. SneMeHTbI BbicLe MaTeMaTnkn.2019 n.3.1.

INpakTnyeckoe 3aHATME Ne 4
Tema: «KoopauHaTbl Ha NocKocTu. lMNpamasa nnHua. B3anmHoe
pacnonoxeHue NnpsaMbIX. KpyBble BTOPOro nopsaaKa»

Llenv n 3agayn: 3aKpennTb OCHOBHbIE MOHATUA TeMbl, WX NPaKTUYeCcKoe
NpUMeHeHve
Twvn ypoka — NnpakTU4ecKoe 3aHsATHE.
MeTobl 06yYeHNS — PENPOAYKTUBHbINA M YaCTUUYHO-MOWCKOBBI
ObecreyeHme 3aHATUA —ANAAKTUYECKMIA pa3daTOYHbIA MaTepuan, nmTeparypa,
BbIUMCNUTENbHbIE CPeACTBa.
O6pasupl 3agaHUN.
BapuaHT 1

1. Haritui yrnosoi KoahuumeHT npamoi 4x+3y-10=0.

2. 3anucatb YpaBHeHue NpsMoii, napansienbHoin Nel

3. 3anucatb ypaBHeHWe NpsMoid, nepecekatoLein Nel

4. 3anucaTb ypaBHEHWe NpamMoi, neprneHAnKynsapHom Nel




5. 3anucatb ypaBHeHMe cepsbl € LeHTpoM B Touke (3,0,-6) 1 paanycom
4.
6. 3anucaTb ypaBHeHWe sinunca npu a=2, B=3. CAenaTb 3CKN3 YepTexa.
BapuaHT 2.
1. .HaitT yrnoBoi KoaghmumneHT npsmoit 2x+5y-10=0.
2. 3anucatb ypaBHeHVe NpsMOoid, napannenbHon Nol
3. 3anucatb ypaBHeHWe NPsSIMON, MepecekatoLein Nel
4.3anncaTb ypaBHeHWe NPAMOK, NepreHANKynsapHon Nol
5. 3anucatb ypaBHeHWe cpepbl C LIeHTPOM B To4Ke (2,1,6) 1 pagnycom 3
6. 3anucaTb ypaBHeHMe annnnca npu a=2, B=3. Caenarb 3CKM3 YepTexxa.

O6pasubl peLleHnin, cnpaBoYHbI MaTepuan cMm. B.IM. 'puropbes. FO.A.
[YyOUHCKMIA. DneMeHTbI Bbicwwein MaTeMaTnkn.2019 n.3.4.2, n.3.7.

INMpakTnyeckoe 3aHATHE Ne 5
Tema: « INpegen PyHKUNM Ha 6ECKOHEYHOCTU N B TOUKE, HEMPEPbIBHOCTb
PYHKLUUN»
Llenn wn 3agaun: 3aKpennTb OCHOBHbIE MOHATUA TeMbl, WX MNPaKTUYecKoe
NPUMEHEHNE
Tun ypoka — NpakTUyeckKoe 3aHATHE.
MeTobl 06yYeHNS — PENPOAYKTUBHbIA U YaCTUUYHO-MOUCKOBBI
ObecneyeHue 3aHATUS —ANAAKTUYECKNIA pa3daTOYHbIN MaTepuan, nuTeparypa,
BblYMC/INTENbHbIE CPEACTBa.
O6pasupl 3agaHUN.

BapuaHT 1. BapuaHT 2.
BblumcanTb: lim(x*-25)/(x?-5) BblumcanTb: lim (3 -1)/(x*-1)
X - \/5 X-1
lim(20x? -5x +4) /(20x-5) lim(10x? -2x +4) /(4x°-5)
X - 00 X — 00
lim(1 + 3/x)* lim(1 + 1/x) >
X — 00 X — 00
lim(4sinx)/x lim(sinx)/5x
X-0 X-0
lim(1-vXx+1)/x lim(x-2)/(Vx+2 -2)
X-0 X2

O6pasubl peLLeHni, cnpaBoYHbIii MaTepuan cm. B.IM. Ipuropses. FO.A.
[yOUHCKNIA. IneMeHTbl BbicLeld MaTemMaTnkin.2019 n.5.2.,5.3,5.4

MpakTnyeckoe 3aHATHE Ne 6
Tema: «[NponssogHas, eé reoMeTpPUYECKMin CMbIC/, AndpepeHyman »
Llenv v 3aga4n: 3aKpenuTb 3HaHWe Npasui AndgepeHLPOBaHNS CIOXKHOM
(hYHKUMK, TabnnLbl NPON3BOAHBIX 3/1eMEHTAPHbIX PYHKLUMIA, YMEeHMe




ANhpepeHUMpPoBaTh CNOXKHbIe (PYHKLMMK, HAXOAUTb AnddepeHLman QyHKLUMK,
MOHVMaTb FeOMeTPUYECKUIA CMbIC/T TPOU3BOAHON, NPUMEHSATL NPU PeLleHnn 3aau
Twvn ypoka — npakTUyecKoe 3aHATHE.

MeToabl 06yyeHUs — PenpOLYKTUBHbINA 1 YaCTUYHO-MOUCKOBbIN

ObecneyeHue 3aHATUA —ANAAKTUYECKNIA pa3faToUHbIA MaTepua, InTeparypa,
BbIYMC/IUTENbHbIE CPeACTBA.

O6pasupl 3agaHnN.

BapuaHT 1.

1.HaiTn npon3BoAHbIe 3anmncaHHbIX PYHKLMWIA:

y =sin (2x-3), y = In (5x+2), y = (0,4x° + 4x°)*, y = arccos(1 — ), y = tg(x™
2.3anucatb agnddepeHumanbl JaHHbIX PYHKLMWIA.

3.HainT yron HaknoHa Kacate/ibHOI, MPOBeAEHHON K rpativky PyHKL MK

y = In (5x+2) B TOuKe ¢ abcumccon 2.

BapuaHT 2.

HaiiTn npon3BoAHble 3anncaHHbIX DYHKLUNIA:

1.y =sin (5x-1), y = In (*+2), y = (2x*+ x')*, y = arcsin(1 - 3%, y =ctg(x+3)
2. 3anucatb gudhepeHUmanbl JaHHbIX DYHKLNIA

3. Haiitn yron HaknoHa Kacate/ibHOW, NpoBeAEHHONM K rpadnky yHKLUN

y =sin (5x-1) B Touke c abcuumccon -1.

O6pasubl peLLeHni, cnpaBoYHbIii MaTepuas cMm. . B.I. 'puropbes. HO.A.
[yOUHCKMIA. DNeMeHTbI BbicLlen MaTeMaTnkn.2019 n.6.1.

B.M. OmenbyeHko. 3.B. KypbaTtoBa. MaTtemartuka: yuyebHoe nocobme.2019
C71p.89,90,

[NMpakTnyeckoe 3aHATME No 7
Tema 1: «/ccnefoBaHue (DYHKLUMM C MOMOLLIbIO MPON3BOLHOM,
NMOCTPOeHMe rpanka PyHKLUMN»
Llenim 1 3agayn:  3akpenuTb MPaKTUYeCKMe HaBblKA NMPUMEHEHWUS NPOWM3BOAHONA

ANS ncenefoBaHns OyHKLMM

Twn ypoka — NpakTUYecKoe 3aHsATHE.

MeToabl 06y4eHnst — PeNPOAYKTMBHbIN 1 YaCTUYHO-MOUCKOBbI
ObecneyeHmne 3aHATUA —ANAAKTUYECKWNIA pa3faTOYHbI MaTepran, InTepaTtypa,
BbIYNC/NTENbHbIE CPEeCTBa.

O6pasLbl 3aaHn.

BapnaHT 1
BapuaHT 1. BapuaHT 2.
2x-2 X2 +1
f(x) = ------ : f(x) = --------
x+1 2x°

O6pasubl peLLeHni, cnpaBoYHbI MaTepuan cMm. B.IM. Mpuropbes. KO.A.
[yOUHCKNIA. SneMeHTbI BbicLel MaTemMaTukin.2019 n.6.3,6.7
B.MN. OmenbyeHko. 3.B. KypbaTtosa. MaTtematuka: yuebHoe nocobue.2019
C1p.92,98
[NpakTnyeckoe 3aHATME Ne8



Tema: «[lNepBoobpasHan PyHKLMN, HeONpPeaeNnéHHbIN UHTerpas»
Llenv w1 3aayn: 3aKpenuTb OCHOBHbIE MOHATUA TeMbl, WX NPaKTUYecKoe
npuMeHeHve
Twvn ypoka — npakTUyecKoe 3aHATHE.
MeToabl 060yyeHUs — PenpOLYKTMBHbINA Y YaCTUYHO-MOUCKOBbIN
ObecneyeHmne 3aHATNA —ANAAKTUYECKNIA pa3faToUHbIA MaTepua, nTeparypa,
BblUMC/IUTENbHbIE CPeACTBA.
O6pasLbl 3aaHnI.
BapuaHT 1.
1. Haiiti nepsoo6pastyto gyHKLmM y = 2x>°, rpatimk KOTOPOI NpoXoauT
yepes Touky (1,4)
2. CKOpOCTb [JBUKEHUS KNCTU PYK 33JaHa ypaBHeHnem v = 0,5t° + 3(cm/c).
HalniTn ypaBHEHWe ABUXKEHMS KUCTW, eC/n 3a MepBble 6 ¢ nporaeHo 40cm.
3. Bbluncautsb [(4sinx + 2x°) dx
BapuaHT 2.
1. Haiiti nepBoo6pasHyo PYHKUUN Y = -COSX, rPafuK KOTOPO NPOXOAnUT
yepes Touky (m/4, 1)
2. HaiTu 3aKOH M3MeHEeHUs CKOPOCTW Tesa, eC/ YpaBHEHNE YCKOPEHNSA UMeeT
BUA a = 3t°— 4t + 4(m/c?) 1 ecnm yepes 2 cek CKOpPOCTb bbiia 16 m/c.
3. Bbluncautsb [(3x — 4%) dx
O6pasubl peLLeHni, cnpaBoYHblii MaTepuan cMm. B.IM. Mpuropses. KO.A.
[yOUHCKNIA. SNeMeHTbI BbiCcLIe MaTeMaTnkin.2019 n.7.1
B.MN. OmenbyeHko. 3.B. KypbaTtosa. MaTtematuka: yuebHoe nocobue.2019
C1p.92,98

MpakTnyeckoe 3aHATMe Ne9

Tema: «MeTobl BbIYMUCNEHNA UHTETPaIoB»
Llenn 1 3agaun: 3akpenuTb MeToAbl NHTErPUPOBaHNSA NMOACTaHOBKOM, METOAOM
WHTErpUpoBaHNSA Mo 4yacTam
Tunn ypoka — npakTUYecKoe 3aHATHe.
MeToAbl 06yYeHUs — penpoLyKTUBHBIA 1 YaCTUYHO-MOWCKOBbIIA
ObecneyeHue 3aHATUS —ANAAKTUYECKWIA pa3daTOYHbIN MaTepuan, nuTepartypa,
BbIYMC/INTENbHbIE CPeACTBa.
O6pasupl 3agaHnN.

BapuaHT 1.
1.BbluncinTb TabIMYHbIe HEOMpPeLe/IeHHbIE NHTErpasbl.
2.HaitTn HeonpefeneHHble WHTerpasibl MeTOAOM 3aMeHbl MEePeMEHHON Wn
MeTOZOM UHTEerpMpoBaHns Nno YacTam.
BapuaHT 1.

[4sin3xdx, [(4x-1)%dx, [e**dx, J(x+5)e*dx, J(x*/ x? +1)dx, [ (4x)dx/(2x?- 3),
[ e sinx dx, [(3Inx)dx/x, [4tgx dx

BapuaHT 2.

[5sin2xdx, [(x-1)%dx, [2e**dx, J(x+2)e**dx, [(2x/x* +1)dx, .[ (6x)dx/(3x*- 3),
[ 4e**sinx dx, [dx/Inx -, [ctgx dx



O6pasLbl peLLeHniA, cripaBoYHbIii maTepuan cm B.IM. Mpuropbes. KO.A. [lyOGMHCKWNA,
AnemeHThbI BbICLLEN MaTeMaTKn.2019 n.7.1
B.IN. OmenbyeHkKo. 3.B. KypbaToBa. MaTematuka:y4e6Hoe nocobue. Ctp.138-140

MNMpakTnyeckoe 3aHATME Nel0

Tema: «OnpeaenéHHbIN UHTerpas, NPUIoXKeHNS onpeaenéHHOro NHTerpanax»
Llenv v 3aga4mn:  3aKpenuTb 3HaHUE MOHATUSA YaCTHbIX MPOU3BOAHBIX (DYHKLNM
ABYX MepPeMeHHbIX, YMeHWE UX BbIYUCNIATD.
Tun ypoka — NpakTU4eckoe 3aHATHE.
MeTobl 06yYeHNS — PENPOAYKTUBHbIA M YaCTUUYHO-MOWCKOBBI
ObecreyeHme 3aHATUA —ANOAKTUYECKMIA pa3daTOYHbIA MaTepuan, nuTeparypa,
BbIYNC/INTENbHbIE CPEeACTBa.
O6pasupl 3agaHUN.
3agaHuve 1. Bbluncnuts 3HavyeHne onpefenéHHoro nHTerpana.

2. Bbluncnuntb nnowaas gurypbl, orpaHUYeHHON NIMHUSAMNA. ..
BapuaHT

4
1.J (X)dx/(x*-5) 2.y=x* y=16.
1
BapwuaHT 2.
2
1.1] (4x)dx/(x*-1) 2.y=-x>,y=0,y=32

O6pasubl peLleHnin, cnpaBoYHbI MaTepuan cm B.IM. puropses. FO.A.
[yOUHCKMIA. DNeMeHTbI BbicLlen MaTeMaTnkn.2019 n.7.7

B.lN. OmenbyeHko. 3.B. KypbaTtosa. MaTtematnka.2019.ctp.141 npumepsl 2.90,
2.91. c1p.151 nprmep 2.101.

MpakTnyeckoe 3aHATMe Nell

Tema: «HacTHble Mpon3BoHble PYHKLUMN ABYX NepeMeHHbIX»
Llenn v 3aga4n: 3akpenuTb MOHATUE YaCTHbIX MPOM3BOAHBIX NEPBOro U BTOPOro
nopsagka yHKUMM [BYX MNepPeMeHHbIX, YMEHWE BbIYUCNATb YaCTHbIe NPON3BOAHbIE.
Tun ypoka — NpakTU4eckoe 3aHATHE.
MeTobl 06yYeHNS — PENPOAYKTUBHbIA U YaCTUUYHO-MOWCKOBBI
ObecreyeHne 3aHATUA —ANAAKTUYECKMIA pa3daTOUHbIA MaTepuan, nuTepartypa,
BbIYNCNINTENbHbIE CPEeACTBa.
O6pasLbl 3afaHnI.
BapuaHT 1.

1. BbluMCAUTb YacTHble MPOM3BOAHbLIE MNEpBOro nopsaka. Ans ogHom w3
(hyHKUMA (Ha Baw BbI6OP) BbIYUCANTL YacTHble MPOU3BOAHbLIE BTOPOro
nopsaka.

1.u (%,y)=3x"; 2. u (x,y)=3x*+y; 3. u (X,y)= cos(2xy);
4.u (x,y)=e¥: 5. u (x,y)= In(’y?)




2. Ona qyHKUMiA 1,2 3anmcatb NoHbIA guddepeHumnan.
BapuaHT 2.

1. BbluMCAUTb YacTHble MNPOW3BOAHbLIE MNEPBOro nopsaka. [nsa oAHOW K3
(yHKUMA (Ha Baw BblIGOp) BbIYMCNUTL YaCTHble MPOU3BOAHbLIE BTOPOrO
nopsiaka.

1.u (X,Y)=6X°y; 2. u (X,y)=6x"+V; 3. u (X,y)= sin(4xy):;
4.u (x,y)=e7Y; 5. u (x,y)= In(x- y*
2. Ana yHKUMA 1,2 3anucatb NOMHbINA AndepeHLma.
BapwuaHT 3.

1. BbluMCNNTb YacTHblE MPOM3BOAHLIE NEpBOro nopsaka. And ogHon u3
(yHKuM (Ha Baw BbIGOpP) BbIYMCIUTL YaCTHble MPOU3BOAHbIE BTOPOro
nopsaka.
1.u(x,y) = 3xy —sinx, 2. u(x,y) = cosxy, 3. u(x,y) = In (3x+6y),

4. u(x,y) = 2x*y = 5x, 5. u(X,y) = (4x*=xy- V).
2. Ana pyHKUMIA 1,2 3anucaTb NOMHbIA AnddepeHLman.

O6pasubl peLleHnin, cnpaBoYHbI MaTepuan cMm. B.IM. 'puropbes. FO.A.
[yOUHCKMIA. DNeMeHTbI BbicLlen MaTeMaTnkn.2019 n.8.2

B.M. OmenbueHko. 3.B. KypbaTtoBa. Martematuka: yuebHoe nocobme.2019 ctp.
112-115. PaccmoTpeTb Npumep 2.66. C1p.138-140

MpakTnyeckoe 3aHATME Nel2
Tema: «[MpunoxeHne guddepeHUNaIbHOr0 NCHUCTIEHNA PYHKLMN MHOTUX
NEPEMEHHbIX>» »
Llenv v 3agaumn: 3akpenuTb MOHATME YaCTHbIX NPOM3BOAHBIX NMEPBOro 1 BTOPOro
nopsaka MyHKUMKM ABYX NePeMeHHbIX, YyMeHWe NMPUMEHATb 415 UCC/efA0BaHNS
(hYHKUMM 2 NepeMeHHbIX Ha 3KCTPEMYMbI.
Tun ypoka — NpakTU4eckoe 3aHATHE.
MeToAbl 06yYeHUs — PenpoLYKTUBHBIA 1 YaCTUYHO-MOVCKOBbIN
ObecreyeHme 3aHATUA —ANAAKTUYECKMIA pa3daTOYHbIA MaTepuan, nuTeparypa,
BbIYNCNINTENbHbIE CPEeACTBa.
O6pasLbl 3afaHui
BapuaHT 1.
WccnepoBatb (hyHKLMN HA SKCTPEMYM:
foxy)= X"+ (y-1)%,  f(xy)= X" +y” -2y +4x +5

BapuaHT 2.
WNcenenoBath (yHKLUM Ha SKCTPEMYM:
f(x,y)= x>+ y* =4y +4, f(x,y)= - x> +4y* +6x -9

O6pasubl peLleHnin, cnpaBoYHbI MaTepuan B.IM. puropbes. HO.A.
[YyOUHCKMIA. DNeMeHTbI BbicLlen MaTeMaTnkn.2019 n.8.2



PekomeHayemas nutepaTtypa:
B.M. Mpuropbes. KO.A. [JlyOMHCKNIA. DNeMeHTbI BbiCLLen MaTemaTuKn. CTp.209-
213.
NMpakTnyeckoe 3aHATME Nel3
Tema: «BbluncneHne KpaTHbIX MHTErpasioB »
Llenv 1 3agaumn: 3akpenuTb YMeHMWE BbIYMCIATb MNPOCTENLLNE KPaTHbIE UHTErpaibl
no hopmyse peayKumm
Tun ypoka — NpakTU4eckoe 3aHATHE.
MeTobl 06yYeHNS — PENPOAYKTUBHbLIA M YaCTUUYHO-MOWCKOBBI
ObecreyeHme 3aHATUA —ANAAKTUYECKMIA pa3daTOYHbIA MaTepuan, nmTeparypa,
BbIYNCNINTENbHBIE CPEeACTBA.
O6pasLbl 3afaHui
1.MponHTErpupoBaTh YKaszaHHY0 (yHKUMIO o obnactn G={1<x<2, 0 <y<4}
2.MpOVHTErpupoBaTh YKa3aHHYH QyHKLMIO Mo o6nacT D={1<x<2, O<y<x’}

BapuaHT 1.
1.jGj (3x +2y)dydx; 2. [[ (3x +2y)dydx.
D

BapuaHT 2.
LJf (5-3y)dydx; 2. [f (5-3y)dydx.
G D

O6pasubl peLleHnin, cnpaBoYHbI MaTepuan cMm. B.IM. 'puropbes. FO.A.
[yOUHCKMIA. DNeMeHTbI BbicLlen MaTeMaTnkn.2019 n.9.2

INpakTnyeckoe 3aHATHE Nel4
Tema: «Pagbi»

Llenn 1 3aa4n: 3aKpennTb 3HaHWE NOHATUA YUC/IOBOrO PAaa, YaCTUYHBLIX CYMM
paaa, MOHATUSA CXOAMMOCTU PAAA,HEOGXOANMMOIO NPM3HaKa CXOANMOCTUN PAAOB
Tun ypoka — npakTU4ecKoe 3aHATHE.
MeToAbl 06yYeHUs — penpoaYKTUBHBIA 1 YaCTUYHO-MONCKOBbIIA
ObecneyeHue 3aHATUS —ANAAKTUYECKNIA pa3daTOYHbIN MaTepuan, nuTepartypa,
BbIYMC/INTENbHbIE CPeACTBa.
O6pasupl 3agaHUN.

BapunaHT 1.

1. [Ona ykasaHHbIX psSA0B 3anmcaTb PasBEPHYTYO PopMy psaa, BbIYUCIUTD
YaCTUYHbIe CYMMbI S1, Sy, S3, S4 .3anmncaTb NocnefoBaTe/IbHOCTb YaCTUYHbIX
CYMM, BbIABWHYTb FMMOTE3Y O CXOANMOCTU PAAa, 0ObACHUTD.

2. [MpoBepuTb BbINOSHEHNE HEOOXOAMMOTO NPU3HAKa CXOAUMOCTU YKa3aHHbIX

PAA0B.
1.a,=2 2/(n+1), 2.a,=Xn!/4"
1 1

O6pa3subl peLLeHN, CNpaBoYHbI MaTepuan CMm.



B.M. Mpuropbes. KO.A. lybMHCKMIA. DnemeHTbI BbicLLein matemaTkn.2019 n.10.1.
B.IN. OmenbyeHko. 3.B. KypbaToBa. MaTemartuka: yuyebHoe nocobme.2019.

cTp.203, 208-210.

IMpakTnyeckoe 3aHATME Nel5

Tema: «PelueHuve angdepeHymanbHbIX YpaBHEHNIA

NepBOro NopsaKa»
Llenn v 3afa4u: 3aKpenmnTb 3HaHWe NOHATUA AnddepeHUNanbHOro ypaBHeHWS,
CNoco60B peLleHns anddepeHLUmManbHbIX YPaBHEHWNIA NEPBOro NopaaKa .
Tun ypoka — NpakTU4eckoe 3aHATHE.
MeTobl 06yYeHNS — PENPOAYKTUBHbIA U YaCTUUYHO-MOWCKOBBI
ObecreyeHme 3aHATUA —ANAAKTUYECKMIA pa3daTOYHbIA MaTepuan, nmTeparypa,
BbIYUCNNTENbHBIE CPEACTBA.
O6pasupl 3agaHnN.
BapuaHT 1.
1.(2x + 1)%dx = (y*-1)dy, 2.y'+ X’y =0, 3. cos’(x+4)dy = 2¥ dx..

BapuaHT 2.
1.(4x + 1)%dx = (5y*+1)dy, 2.y'+ (x+1)y=0, 3.x*dy = 1/(y+2)dx.

O6pasLpl peLleHunid, crnpaBoYHbIin MaTepuan cM. B.IM. Mpuropees. FO.A.
[yOUHCKMIA. DNeMeHTbI BbicLlein MaTeMaTukn.2019 n.11.2
B.M. OmenbyeHko. 3.B. KypbaTtosa. Martematuka: yuyebHoe nocobme.2019
Ctp.181-184
MpakTnyeckoe 3aHATME Nel6
Tema: «Andypsbl 2 nopsgka. JIMHelHble ypaBHEHUSA BTOPOro Mnopsifka c
NOCTOAHHBIMU KO3(h(PULIMEHTaMU »
Llenn v 3afa4n: 3aKpenmnTb 3HaHWe NOHATUA AnddepeHLNanbHOro ypaBHeHUS,
CNOCO60B peLLeHNs MNPOCTeNLLINX BUAOB AnddepeHUMaIbHbIX YpaBHEHWIA BTOPOro
nopsaaKa .
Tun ypoka — NpakTU4ecKoe 3aHATHE.
MeToAbl 06yYeHUs — penpoayKTUBHBIA 1 YaCTUYHO-MONCKOBbIIA
ObecneyeHue 3aHATUS —ANAAKTUYECKNIA pa3daTOYHbIN MaTepuan, nuTepartypa,
BbIYNCNNTENbHBIE CPEeACTBA.
O6pa3Lbl 3aaHn.
BapuaHT 1.
1. d’yldx* =4,y =0 npu x =0, y =1 npn x = 1.
2.y -7y + 10y =0.
3.y -6y+25y=0.

BapuaHT 2.
1. d?y/dx? =2, y =0 npu x =0, y =2 npu x = 1.



2.y -8y +16y=0.
3.y -6y +13y=0.

O6pasLpl peLleHunid, crnpaBoYHbIin MaTepuan cM. B.IM. Mpuropees. FO.A.
[yOUHCKNIA. INeMeHTbI BbiCcLIed MaTeMaTnkin.2019 n.11.5,
B.IN. OmenbyeHko. 3.B. KypbaTtoBa. MaTtematuka: yyebHoe nocobue.2019
C1p.181-184
INpakTnyeckoe 3aHATHE Nel7
Tema: « OCHOBbI TEOPUM KOMMJIEKCHbIX YMCen, AEUCTBUSA HaL HAMWN
Llenv v 3aga4un: NOBTOPUTb NOHATME KOMIMIEKCHOIO Yncna, anrebpanyeckoi
(hopMbl KOMMNIEKCHOI0 Y1CNa, YMEHWE BbINONHATbL AeNCTBUS Had KOMMNIEKCHbIMM
ymcnamy B anrebpanyeckoi hopme, NPeAcTaBnATb KOMMNIEKCHOE YACNO B
TPUrOHOMETPUYECKOIN (hOpMe, BbIMONHATL AENCTBUA Ha, KOMNIEKCHLIMI YCI1aMK
B TPMUIOHOMETPUYECKON (hopMe.(faHHas Tema NPUMEHSETCA NPU N3YYEeHUN TEMbI
«PeLueHre andhepeHUManbHbIX YpaBHEHUI»)
Twvn ypoka — npakTUyecKoe 3aHATHE.
MeToabl 06yyeHUs — PenpPOLYKTUBHbINA 1 YaCTUYHO-MOUCKOBbIN
ObecneyeHmne 3aHATNA —ANAAKTUYECKNIA pa3faTOUHbIA MaTepua, InTepartypa,
BblUMC/IUTENbHbIE CPeACTBA.
O6pasupl 3agaHNN.
Hantwn 1. 2, +2, 2,25, 23 -24 -23, 21 \Z5
2. MpefcTaBnUTb YUCNA Z1, Z3 Zs B TPUTOHOMETPUYECKON M NOKa3aTe/lbHOW
(opme
1. 7 1=342i; 2,=-2+4i ; 23=8i ;24=-1-1 ;25=5

2. 71=4+2i1 ; 2,=-5+41 ; 23=71 ;2,=3-1 ;Z5=6
O6pasupbl peLleHnid, cnpaBoYHbIM MaTepuan cM. «COOpHMK 3aga4y no
matematumke» boromonos.2013 , cTp.154-155(n.95).

MpakTnyeckoe 3aHATME Nel8
Tema: «HMcneHHoe MHTErpPUpPoBaHUE».

Llenv n 3agaun: 3akpenuTb 3HaHWEe OCHOBHbLIX METOLOB YMC/IEHHOIO
NHTErpupoBaHns
Tun ypoka — NpakTU4eckoe 3aHATHE.
MeToAb! 06yYeHNs — PenpPOLYKTUBHBIA U YaCTUYHO-MOUCKOBbIN. .........
ObecneyeHue 3aHATUSA —ANAAKTUYECKUIA pa3faTOYHbIN MaTepuan, nnTepartypa,
BbIYNCNINTENbHBIE CPEeACTBa.
O6pa3Lbl 3aaHn.

BapuaHT 1.

BbluncmTb no hopmysie NPSAMOYroNbHUKOB 1 NO hopmysie Tpanewunia I\/x+3 dx,
B3aB wwar 0,05.

CpaBHUTE pe3y/nbTaTbl C aHA/IMTUYECKMM BbIYNC/IEHWEM.

BapuaHT 2. 15



BbluncnnTb no opmyrne npssMoyrosibHMUKOB U Mo popMyny Tpaneumm le"‘dx,
B3aB war 0,05. 1

O6pasubl peLLeHniA, cnpaBoYHbIN MaTepuas CM.
B.M. OmenbueHko. 3.B. KypbaTtoBa. MaTtemartuka: y4yebHoe nocobme.2019.
Ctp.231-235.






