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1. Macnopr hoHaa OLEHOYHBIX CPEACTB MO y4edHoit aucuuminne OILL.01
«MaTtemaTH4yecKHe MeTO/Ibl PellleHUs! IPUKJIATHBIX NPO(ecCHOHAIbLHBIX 32/1a4»

1.1 ObsacTh NPpUMeHeHHA
@OoH/1 OLIEHOYHBIX CPEJICTB MpeIHA3HAYEH TSl IPOBEPKH PE3YIbTATOB OCBOCHUS

muctuuael OI1L[.01 MaTemaTudyeckue MeTObl PEIICHHS TIPUKIAIHBIX MPO(dheCcCHOHATBHBIX
3aJlad OCHOBHOMH mpodeccroHaibHOU 00pa30oBaTebHOM MPOrpaMMbl CPETHETO
po¢eCCHOHAIBHOTO 00pa3oBaHus 1Mo cneruanbHocTH 35.02.16 Dkcrutyararys 1 peMOHT
CeITBCKOXO3SHICTBEHHOM TEXHUKH 1 000PYIOBAHHS

OcBoenue conepkaHust yueOHOH TUCIMITIMHBL «MaTeMaTndeckue METOAbI peIIeHuUs
IPUKIIJHBIX TPO(ECCHOHANBHBIX 3a7a4» 00€CIeunBaeT JOCTHKEHHE CTYJCHTaMH CIIe1YIOIUX
pe3yJIbTaTOB:

JINYHOCTHBIE pe3yJbTaThbl

pa3BHUTHE JIOTHYECKOTO MBIIUICHHUS, TPOCTPAHCTBEHHOTO BOOOPAKECHHUSI, AITOPUTMUIECKON
KYJIBTYPBI, KPpUTUYHOCTH MBIIIICHHUS HA YPOBHE, HEOOXOAUMOM Jisi OyayIiei mpodeccuoHanbHOMI
NEeSTEILHOCTH, MPOJIOHKEHHST 00pa30BaHUs U CaMOOOpa30BaHUS;

OBJIaJICHHE MaTeMaTHYECKUMH 3HAaHUSIMU U YMEHUSIMHU, HEOOXOJUMBIMU B [TOBCEIHEBHOM JKU3HH,
JUIsl OCBOEHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCLUIUIMH U TUCUMILIMH IPOPEeCCHOHATBHOIO
[IUKJIA, JJIS TIOJTydeHHsl 00pa3oBaHus B 00JIACTSIX, HE TPEOYIOMMX YIIayOIEHHOW MaTeMaTHUECKON
MIO/AITOTOBKY;

TOTOBHOCTB K KOJIJICKTUBHOM pa60Te, COTPYAHHUYCCTBY CO CBECPCTHUKAMU B 06pa30BaTeHLHOﬁ,
O6I_I_ICCTB6HHO HOJ'IC3HOI71, yqe6HO'HCCHeHOBaTeHBCKOﬁ, HpOCKTHOﬁ " Ipyrux BuJax ACATCIbHOCTH.

MeTaHpe}]MeTHbIe pe3yJbTaThbl

YMCHHUC CaMOCTOATCIBbHO OIIPCACIIATh HCIN JCATCIbHOCTH U COCTABJIATD IJIAHBI ACATCIIBHOCTH,
CaMOCTOATCIIBHO OCYIICCTBIIATL, KOHTPOJIUPOBATH U KOPPCKTUPOBATD ACATCIIbHOCTD, UCITI0JIB30BATH
BCC BO3MOXHBIC PECYPCHI 4JId JOCTHIKCHUA ITOCTABJIICHHBIX Heﬂeﬁ " pajin3alvu IJIaHOB
JCATCIIBHOCTH, BBI6I/IpaTI) YCHICIIHBIC CTPATCTHU B PA3JIMYHBIX CUTYyallUAX;

YMEHHE MPOIYKTUBHO 00ILATHCS U B3aUMO/IEHCTBOBAThH B IPOLIECCE COBMECTHOMN JESITEIbHOCTH,
YUUTBIBATh MO3ULINU JPYTUX YIACTHUKOB JIEATEINBHOCTH, 3 ()EKTUBHO pa3periaTb KOHQIUKTHI;

BJIaACHHUEC HaBbIKaMH HO3HaBaTCJIBHOI>’I, yqe6HO'HCCHeHOBaTeHBCKOﬁ )51 HpOCKTHOfI ACATCIIBHOCTH,
HaBbIKaMHU paspCUICHUA HpO6J’ICM; CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIIbBHOMY ITIOUCKY
MCTOAOB PCIICHUA MPAKTUICCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUSA,

TOTOBHOCTb M CIIOCOOHOCTH K CAMOCTOSTEIIbHOM I/IHCI)OpMaI_[I/IOHHO'HOSH&B&TCHBHOP’I ACATCIIBHOCTH,
BKJIIO4asA YMCHHUEC OPUCHTHPOBATHCA B PA3JIMYHBIX HCTOYHHKAX I/IH(l)OpMaIII/II/I, KPpUTHYCCKHU
OLICHUBATH U UHTCPIIPETUPOBATH I/IH(i)OpMaIII/IIO, MOJIy4a€MyIO U3 pa3jInYHbIX UCTOYHHUKOB;

BJIaJICHUE HABBIKAMH ITO3HABATEIHHON peIeKCHU KaKk OCO3HAHMSI COBEPIIAEMBIX IEHCTBUM U
MBICIIUTEIIbHBIX ITPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM, IPAHUL] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX ITO3HABATEJIbHBIX 3a/1a4 U CPEJCTB I UX JOCTUKECHHUS;

L[EJIeYCTPEMIIEHHOCTh B IOUCKAX U MPUHATUU PELIEHUH, COOOpa3UTEIbHOCTh U UHTYHUIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTaBICHUH; CIIOCOOHOCTh BOCIIPUHUMATh KPAacoTy U
TapMOHHUIO MUDA.

IIpeaMeTHBIE pe3yJIbTAThI

C(bOpMI/IpOBaHHOCTL Hpe,[[CTaBHCHI/Iﬁ O MaT€MaTHuKE KakK 4aCTu MHpOBOﬁ KYJIBTYPbI U MCCTC
MaT€éMaTuKu B COBpCMCHHOfI OUBUIIM3alI1U, croco0ax ONnMcaHus SIBICHUN pCaJIbHOI'0 MHUpa Ha
MATEMATHUYCCKOM SA3BIKE;



c(hOPMHUPOBAHHOCTH MPEACTABICHUI O MATEMATHYECKUX TIOHATUSAX KaK BaKHEHIIINX
MAaTeMaTUUYECKUX MOJEIAX, [IO3BOJIAIOIIMX ONUCHIBATh U U3y4aTh PA3HbIE ITPOLECCH U SBJICHUS,
ITOHUMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOI0 MOCTPOCHUSI MAaTEMaTHYECKUX TEOPUI;

BJIaACHUEC MCTOJaMHU JOKa3aTCIILCTB U AJITOPUTMOB PCIICHUA, YMCHUC UX IIPUMCHATD, IIPOBOANTH
A0Ka3aTCIbHBIC paCCYKACHUA B XOA€ PCHICHUSA 3a1a4;

BJIaJICHUE CTaHAAPTHBIMU IIPUEMAMU PEILICHNS PALIMOHAJIBHBIX U UPPALMOHAJIBHBIX,
IIOKa3aTeIbHbIX, CTEIICHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;
HCIIOJIb30BaHHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YMCJIE ULl [IOUCKA IIyTH PELICHUS U
WJUTFOCTPALIMM PELIEHUs] YPAaBHEHUN U HEPABEHCTB;

c(OPMHUPOBAHHOCTD MPEACTABIECHUI 00 OCHOBHBIX IOHATUAX MAaTEMAaTUUYECKOT0 aHAIN3a U X
CBOWCTBAX, BJIaJICHUE YMEHHEM XapaKTepU30BaTh MOBEACHHE (DYHKIIUN, HCIIOJIB30BAHHE
IIOJIyYEHHBIX 3HAHUH JJI ONIMCAHUS U aHAJIU3a PEAIbHBIX 3aBUCUMOCTEM;

BJIaJICHHE OCHOBHBIMH MOHATHAMH O TUIOCKHX M MPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (UTypax, UX

OCHOBHBIX CBOMCTBax; COPMHUPOBAHHOCTh YMEHUS pacro3HaBaTh TeOMeTpudeckue GUrypbl Ha
yepTexkax, MOACIAX U B pealbHOM MHUpE; MPUMEHEHNE H3yYSHHBIX CBOHCTB FT€OMETPUUECKUX (PUTYD

1 GOpMYIL.

®opMoii NPOMEKYTOYHOH ATTECTALUM ABJISAETCH IK3aMEH.



1.2 CucteMa KOHTPOJISA M OLCHKH OCBOCHHUSI NPOrPaMMbl Y4eOHOM 1M CHMIIJIMHbI

KonTponupyemsie KonTtponupyemsie IToxazarenu OLEHKHU pe3ysbTaTa Bun xonTposns dopma KoHTpoiibHO-
Ppasziembl/TeMBI pe3yIbTaThl KOHTPOJIS OLICHOYHbIE
JMCLUILIAHBI MatepHaIbl
Tema 1.1.1. ®yHKIUM U UX | -pOJIb U MECTO MATEMATUKH B | 3HAET OCHOBBI HHTETPAIIBHOTO U Bxonnou [Ipaktuue | 3amanus TSt
CBOICTBA COBPEMEHHOM MUPE TIPH KOHTpPOJIb CKoe BXOIHOTO  KOHTPOJIA
OCBOCHHMIL Au(hepeHIHaNIbHOr0 HCYHCIICHNUS Texymuit saustue | (Ipunoxerue 1)
npodeccuoHaTbHBIX
JUCLUIUIMH U B cepe
npodeccnoHaTBEHOM
NeSITENIbHOCTH;
-OCHOBBI UHTETPAJIBHOTO U
Qg depeHInaTbHOTO
UCYHCIICHUS
Tema 1.2.1. [lonsiTue -OCHOBBI UHTEIPAJILHOIO U 3HaeT OCHOBBI MHTEIPAJIbHOTO U Texymmit [IpakTuue | 3ananus JUTS
npezena GyHKIUH. muddepeHInaTEHOro CKOE IIPAKTHYECKOTO
HenpepsiBHOCTH T nudGepeHInanIbHOTO HCYUCTICHHUS 3aHATHE | 3aHATHSA
byHKIMI (ITpunoxxenue 1)
Tema 1.3.1. -OCHOBBI UHTETPAJILHOTO U 3HaeT OCHOBBI MHTETPAJILHOTO U Texymmit [IpakTnue | 3amanus JUIS
Hpupamenne GyHKUMA. | quddepeHIuanbHOro CKOe IPAKTUYECKOTO
[IpousBoaHas GyHKIUH. HCUHCIICHIUS G hepeHInanTbHOr0 HCYUCIIEHHS 3aHATHC | 3aHATHUA
Tabnuia npou3BOAHBIX (ITpunoxenue 1)
Tema 1.3.2. -OCHOBBI HHTErPAJIIBHOTO U 3HaeT OCHOBBI MHTETPAIBLHOIO U Texymmit [Ipaktnue | 3amanus U1
I'eomerpuyeckuii u Qg depeHInaIbHOro TG epeHIaTbHOr0 HCHUCICHUS CKOC IIPAKTHICCKHUX
buznyecKuit CMbICIT T — 3aHATHE | 3aHATUH

IIPOU3BOJHOU

(ITpunoxenue 1)




Tema 1.3.3. -OCHOBBI HTHTETPAILHOTO U 3HaeT OCHOBBI MHTETPAJILHOTO 1 Tekymmit [Ipaktuue | 3ananus TSt

[Ipou3BoHas CIOXKHOMN nuddepeHInaIBHOTO CKOe MIPaKTUYECKOTO

byHKIIUN HCUHCIICHMSL nudpepeHInanbHOr0 HCUHCIICHHS 3aHATHE | 3aHATHUSI
(ITpunoxenue 1)

Tema 1.4.1. | -OCHOBBI HHTETPAILHOTO U 3HaeT OCHOBBI MHTETPAJILHOTO U Tekymnit [Ipaktuue | 3amanus TSt

Heonpenenenuplit nuddepeHInaTbEHOro CKOe MIPaKTUYECKOTO

UHTErpall. Tabmuna HUCUHCIICHHUS nudGepeHInanTbHOrO UCUUCTICHUS 3aHATHE | 3aHATHUSI

HWHTETPAJIOB. (ITpunoxenue 1)

Henocpencreennoe

WHTETPUPOBAHUE

Tewma 1.4.2. Meton -OCHOBBI UHTETPAJIbHOTO U 3HAeT OCHOBBI MHTETPAJIbHOTO U Texymmit [IpakTuue

3aMEHbI IEPEMEHHON U nuddepeHIIaTEHOrO CKOE 3ananus JUTSt

WHTETPUPOBAHUE 110 ACUMCICHISE nuhPepeHInaNIbHOTO UCUUCTICHUS 3aHATHE | IIPAKTUYECKOTO

4acTsIM 3aHATHUSA
(ITpunoxenue 1)

Tema 1.4.3. | -OCHOBBI HHTErPAILHOTO U 3HAeT OCHOBBI MHTETPAJIbHOTO U Tekymmit [Ipaktuue | 3amanus TSt

Onpenenennbiin nuddepeHInaIbLHOro CKOE KOHTPOJIbHOU

MHTETpa. q)opMyna e — nnq)Q)epeHuHaanoro HUCYUCIICHUS 3aHATUE pa6OTBI (1'[0

Herotona-Jleitoania BapUaHTaM)
(ITpunoxenue 1)

Tema 1.4.4. 3amena -OCHOBBI UHTETPATILHOTO U 3HaAEeT OCHOBBI HHTETPATLHOTO U Texymmit [Ipaktuue | 3amanus JUTSt

IIEPEMEHHON U muddepeHraIbHOro CKOE KOHTPOJIbHOU

MHTErPUPOBAHHUE IO O — TG depeHIMaTbHOT0 HCUUCIECHUS 3aHATHE | pabOTHI

YacTAM IIPU BBIYUCICHUU (ITpunoxenue 1)

OTIpeIeIEHHOTO

WHTEerpasa

Tema 2.1.1. Marpuiisbl. -IIPOU3BOJIUTH ONEPALIMU HAJ | YMEET NPOU3BOAUTH ONEpaLlU HaJ Texymmit [IpakTnue | 3aganus s

Jle#iCTBUS C MATPULIAME | MaTpHUIIAMH U CKOe MPaKTUYECKUX

MaTpuaMiu U ONpeCaACIINTCIIAMU, 3aHATUE 3aHSITUU

OIPCACIIUTCIISIMU,

(ITpunoxenue 1)




Tema 2.2.1. Meroabt -IIPOU3BOJIUTH OMEPAIUU HAZl | YMEET MPOU3BOJIUTH ONEpaLuU Tekymmit [Ipaktuue | 3ananus TSt
peUICHUA CUCTEM MaTpULIAMU U HAAMAaTPULIAMU U ONIPELIETUTENAMY; CKoe HPAKTHICCKUX
JMHENHBIX OTIPeETUTENSIMH, 3aHATHE | 3aHITUH
anreOpanvecKux (ITpunoxenue 1)
ypaBHEHU U
Tema 3.1.1. OcHoOBHbIE | -pemiaTh 3324 Ha YwMeer pemiath 3a7ja4 Ha BBIYUCIICHUE Texymmit [Ipaktnue | 3amanus JUTSL
HOHATUA BBIYMCIIEHUE BEPOSITHOCTH C BEPOSITHOCTH C UCIIOJIB30BaHUEM CKOC HIPAaKTHICCKUX
KOMOMHATOPUKH UCIIOIb30BAHUEM DJIEMEHTOB | DJIEMEHTOB KOMOMHATOPHKHY; 3aHATHC | 3aHATHH
. (ITpunoxenue 1)
KOMOWHATOPHUKH;
Tema 3.1.2. Buns! -pemars 3a1a49M Ha YMeer pemars 3a1a4d Ha BEIYUCIICHUE Tekymumit [IpakTuue | 3aganus s
CIIy4alHbIX COOBITHH. BBIYMCIICHUE BEPOSTHOCTH C BEPOSITHOCTH C HCIIOJIb30BAHUEM CKOC IIPAKTHICCKHUX
Knaccuueckoe UCIIOJIb30BAHUEM DJIEMEHTOB | 3JIEMEHTOB KOMOMHATOPHKHY; 3amATHe | SaHATHH
(ITpunoxenue 1)
oTpesieNIeHUE BEPOSTHOCTU | KOMOMHATOPHUKU;
CIIy4aiiHbIX COOBITHIA
Tema 3.2.1. Ilonstue -peuiars 3a1a4u HA YMeer pelars 3a1a41 Ha BBIYUCIICHUE Texymmit [IpakTuue | 3ananus T
JUCKPETHOH CIIy4aitHOU BBIYUCIICHUE BEPOSTHOCTH C BEPOSATHOCTU C UCIIOJIB30BAHUEM CKOC HPAKTHICCKUX
BEJIMYHHBL. 3aKOH WCTIOJIb30BAaHUEM DJIEMEHTOB | 2JIEMEHTOB KOMOWHATOPHKHY; 3aHATHe | SaHsTHH
. (ITpunoxenue 1)
pacrpeneneHus KOMOWHATOPHUKH;
JUCKPETHOM CIy4aitHOMN
BEJTMYHHBI
Tema 3.2.2. Uucnossle -pelars 3a1a4u Ha YMeer pelars 3a/1a4yd Ha BBIYUCICHUE Texymmit [Ipaktuue | 3amanus I
XapaKTEPUCTUKU BBIYMCIICHUE BEPOSTHOCTH C BEPOSITHOCTH C UCIIOJIBb30BAHUEM CKOC IIPAKTHICCKUX
pacrpeenenus UCIIOJIb30BAHUEM DJIEMEHTOB | 2JIEMEHTOB KOMOWHATOPHKHY; 3aHATHE | SaHsTHH
. - (ITpunoxenue 1)
JTUCKPETHOM CllydaiiHOM KOMOMHaTOPUKH;
BEJTMYMHBI
VII.Maremaruyeckue -pOJib ¥ MECTO MaTeMAaTUKHU B | YMeEET pemiarh 3a/1auu Ha Bbluncienne | IIpomexxyTounslii | Ok3amMeH | DK3aMEHaIlMOHHBIE

METO/bI PEIICHUS
MIPUKIIATHBIX
npodeccHoHaNbHBIX 3a7a4

COBPEMEHHOM MHUpE NpU
OCBOEHUU

BCPOATHOCTHU C UCITIOJIB30BAHUCM
9JICMCHTOB KOM6I/IHaT0pI/IKI/I;

BOIPOCHI




po¢eCCUOHATBHBIX

JTUCITUTLINH U B cepe
npodecCuOHAITBHON
JEeITEIbHOCTH;

-OCHOBBI HHTETPAJILHOTO U
muddepeHIaIbHOTO
WCYHCIICHUS

-pemars 3a/1a41 Ha
BBIYHCIIEHUE BEPOSITHOCTH C
UCIIOJIb30BAHUEM DIIEMEHTOB
KOMOWHATOPHKH;

-IIPOU3BOAUTD ONEPAIIUU HAJl
MaTpUIIAMU U
OIIpEACTIUTENSMY;

3HaeT OCHOBBI HHTETPATLHOTO U
nuddepeHIMaIBHOTO HCUNCICHUS

YMeeT mpou3BOIUTH OTEPAIlUU HaJT
MaTpHUIlaMU U OTIPEICTUTEIISIMH;

YMeer pematb NPUMEPBI JIMHEWHbIX
YypaBHEHW

Ymeer pearb IIPUMEPbI c
KOMIUIEKCHBIMU YHCIIAMU;




2 Opranuszanusi KOHTPOJISA U OLIEHKH OCBOEHMSI IPOrPaAMMBbI Y4eOHOW THCUUIIIMHBI

®dopMoil MPOMEKYTOUHOM aTTeCTAllMK OCBOCHHSI MpOrpamMMbl y4eOHOW auciuruiuHbl «Mdpopmarnkay
SIBJISICTCS DK3aMEH.

YcioBreM JoOIycKa K 3K3aMEHY SIBJISICTCS IMOJIOKUTEILHBIA PE3yJIbTaT B XOJE TEKYIIEro KOHTPOJS B
nporecce M3y4YeHUs JAMCIUILUIMHBI M BBIMOJIHEHUE BCEX MPAKTUYCCKUX pabOT, MPEAyCMOTPEHHBIX paboucit
MPOTrPaMMOil.

Dk3aMeH TpoBOAUTCA B (opMe YCTHOTO oOmpoca oOydaromierocs, M0 Hauboiee 3HAYUMBIM
TEOPETHYECKHM BOIPOCaM Y4YeOHOW IUCHUIUIMHBI M3 TEM, MPEIYyCMOTPEHHBIX pabouyeil mporpaMmoi, u
MPAKTUYCCKKX 3aaHui (110 BapUaHTaM), BHIIIOJIHICMBIX CTYICHTOM THChMEHHO.

[lepeyeHp BOIPOCOB MO TeMaM M NpaKTUYECKHE 3aJaHus (10 BapHaHTaM), BHIHOCUMBIC Ha SK3aMCH,
COIJIACOBBIBAIOTCS C TIpeJCcelnaTeieM MNPEAMETHO-IMKIOBOW KOMHUCCHHU, YTBEPXKIAIOTCS 3aMECTHTEIEM
IMpEKTOpa MO Y4eOHO-TIPAaKTUYECKOH padoTe M IOBOIATCS IO CBEJACHHUS CTYJICHTOB B Hadalle ceMecTpa
W3YUYCHHS TUCIIUILIHHBI.

DK3aMeH IPOBOJUTCS B Tpeieiax BPEeMEHH, OTBEJICHHOTO Ha OCBOCHHE JUCITUTLINHBI.

Kpurepun onieHKkn NpomMe;KyTo4HOro KOHTpoJisi: Kpurepuu oneHku TecToBoro

3aaHuA:

ot 20% 1o 49% - «2»

ot 50% no 64% - «3»

ot 65% 1o 84% - «4»

ot 85% 10 100% - «5»
Kpurtepnu onieHKH BBINOJTHEHHOT0 MPAKTHYECKOI'0 3aJaHus:

Onenka 5 craBuTcs 3a paboTy, BHIIOJHEHHYIO ITOJIHOCTBIO €3 OIMOO0K U HE0UETOB.

Onenka 4 craBUTCS 3a pabOTy, BBIIOJHEHHYIO IOJIHOCTBIO, HO IIPU HAJMYUU B Hell He Oosee oJHOU
Herpy0Oo# omMOKK U OHOTO Heou€ETa, He Oosee TPEX HeL0UETOB.

OtueHka 3 CTaBUTCS, €CIIM CTY/ACHT MPABUIIBHO BBIMOIHUI He MeHee 2/3 Bceil paboThI WITH TOMYCTHI HE
Oonee oHON rpy0Ooil omMOKM U IBYX HEelOou€TOB, He Oosee OAHOM rpyOoi M onHON He rpyOoil ommOKH, He
Oonee TpEX HErpyObIX OIIMOOK, OJHON HErpy0oi OMMOKM M TPEX HENOUETOB, MPU HATUYUHU UYETHIPEX-TIATH
HEJI0YETOB.

Onenka 2 cTaBUTCS, €CIIM YUCIIO OUIMOOK U HET0UETOB MPEBBICHIIO HOPMY JUISl OLEHKU 3 UM IPABUIIBHO
BBITIOJITHEHO MeHee 2/3 Bceil paboThI.

Onenka 1 ctaBUTCS, €CIIU CTYACHT COBCEM HE BBIIIOJHUI HU OJTHOTO 3a/1aHusl.

[Tpunoxxenue 1
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[Tpunoxenue 1

3 KOHTPO/IbHO-0LleHOYHbIE MATEPHAJIBI VISl TEKYIEero KOHTPOJIsI

BapuaHnT 1

1 . x*—5x+8
BbluncneHune npegena ¢pyHkumm: lim

x-3 x2—x+4
2. . 2—Vx+3
Pewntb npegen c HeonpeadenNeHHOCTbO Pa3/IMYHOIo BMUAa: lim

xo1 x2—1

. BbluncanTb nponssoaHyto cnoxHon dyHkumm: f(x) = (—5x + 11)*
1

- ViccnepoBatb HENPepbIBHOCTb GYHKUMU: Y = 21-x

X1+ 4x2 — 5x3 = 2
. PewnTb cuctemy nnHeHbIX ypaBHeHUI meTogom Kpamepa: {—2x1 — 3X2 + 6X3 = —5
2X1+x2+7x3 =4

BapuaHT 2

. Bbluncnenune npeaena d)yHKLI,MM: lim
X243

x——2 2x2—5
. . 8—V10—x
PewnTb Nnpeaen c HeonpeaeneHHOCTbIO Pa3nMYHoro euaa:lim
xo1 3x2—x-2
. BblumcanTb NPounsBoaHyo cnoxHon dyHKumK: f(x) = (sinx — 2cosx)3

x2 —6x+ 10 npu x =

%y_{x+2 npu x <

. UccnepoBatb HeNpPepbIBHOCTb GYHKLMK:

3X1 — 2X2 + X3 = —2
. PewnTb cuctemy nHeWHbIX ypaBHeHUI meTogom Kpamepa: {4x1 — 3x2 + 4x3 = —3
2x1+4x2+3x3 =6

Bapuanr 3

. . X244
Bbluncnenune npeagena d)yHl'(Ll,Vll/lI lim
x—5 2x2+3

. Pewntb npegen ¢ HeonpeaeneHHOCTbIO pasnMYHOro smaa:lim Vx2 +8x +3 —Vx2 + 4x + 3

X—00

. BbluMCANUTb NPON3BOAHYIO CIOXHOMN dyHKumMK: f(x) = cos5x
1

. 10x-3
WccnepoBaTb HENPEPbLIBHOCTb GYHKUMK: Y =

x+1

11



8x1 —x2+3x3 =4
5. PewnTb cUCTEMY NMHENHBIX YpaBHeHUI meTogom Kpamepa: {—6x1 — 3X2 + 5x3 = —17
2X1+x2+3x3=9

BapuaHT 4

1. . 5x+3
BbluncneHune npegena ¢pyHkumm: lim

x—2 3x—7

. . 3x
PelwunTb Npeaen ¢ HeonpeaeneHHOCTbO PasinMyHoro Buaa:lim_—
X—00 X—2

2. BblunMcAnTb NPON3BOAHYIO CNOXKHOM QYHKLMN: f(xz) Intg(™ + ¥)

X+
UccnepoBaTb HenpepbIBHOCTb d)yHKLI,MM y=
X—2

X1 —X2+x3=-5
5. PewnTb cucTEMY IMHEWHDBIX YpaBHEHMI meTogoM Kpamepa: {4x1 + 3x2 — 2x3 = —8
2x1 + 4x2 + 3x3 = —6

PoH/A TECTOBBIX 3aaHUHN 10 AUCIUIIJINHE
«MaTeMaTHuKa»

1. Npeaen ¢pyHKUMM — 3TO...

a) BeJIMYMHA, K KOTOPOW 3HAYCHHE paccMaTpuBaeMoi (PYHKIIUU CTPEMUTCS MPU CTPEMIICHUH
€€ TaHHOW TOYKH K apTryMEHTY;

0) BeJIMUMHA, K KOTOPOH 3HaUE€HHE pacCMaTpUBAEMOU (YHKIIMU CTPEMUTCS MPU CTPEMIICHUH
€€ aprymMeHTa K JaHHOU TOYKE;

B) 00bEM, K KOTOPOH 3HAYCHHE paccMaTpuBaeMon (HYHKIIMU CTPEMUTCS MPH CTPEMIICHUU €€
apryMeHTa K JaHHOM TOYKE;

T') JJIMHA, K KOTOPOI 3HAYeHHE paccMaTpuBaeMou (DYHKIIMH CTPEMUTCS TIPU CTPEMIICHUHN
€€ JaHHOM TOYKH K apTyMEHTY.

2. PackpbiTHE HeonpeaeJéHHOCTEN — ITO...
a) METObl BBIYMCIICHUS MPENeIoB GYHKIMH, 3aJaHHBIX (OpMYyJIaMHU, KOTOPBIE B PE3YJIbTaTe
(opMasbHOM MOICTAHOBKH B HUX MPEICIbHBIX 3HAYCHUH apryMEHTa TEPSIOT CMBICIT,
0) METO/bI BEIYUCIICHUS TIPEeNIOB (PYHKINH, 3aJaHHBIX (HOpMYyJIaMu, KOTOPBIE B PE3YNIbTATE
(opMaNbHOM MOICTAHOBKH B HUX MPEACTbHBIX 3HAUCHUI apryMeHTa HE TePSIOT CMBICIT;
B) npeaen GopmMyibl JaHHOW QYHKINU;

12



T') apTyMEHTBI, KOTOPBIE HMEIOT TOJHKO OECKOHEYHOCTb.

3. BeiGepuTe BepHbI1 BAPUAHT:
a) y

= f(x)" 6)

y ="'(fx )

B) Yy =

f(x)

4. BbibepuTte BepHblit 0'r|3e'r:Iim’f——28X_2

X > oo

a

) ©

0) 0,5
B) -2
r)4

5. BeioepuTe BepHy0O popmyiy:
a) D=

~b2- 4ac 6)

D= b2 + 4ac

B) D= ¢2 -

4ab t) D= b2

—4dac

6. YcTaHOBUTE COOTBETCTBUE MEXKAY rpapuKaMu QyHKIUU U
dopmys1aMu, KOTOpBIE UX 3a4aK0T
A) Val b) bt B) y

|
\

0 X T 0 X 3

=1

N
<
non
X X
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7. MaTpuua - 3T0...

a) MaTeMaTUYECKUN OOBEKT, 3alMChIBAEMbII B BU/I€ TPEYrOJIbHON TaOJIUIBI JIEMEHTOB
KOJIblIa WJIM TOJIs, KOTOPBIM MNpEeACTaBISET COOOMl COBOKYNHOCTh CTPOK M CTOJIOLIOB, Ha
NIEPECEUEHUN KOTOPBIX HAXOASATCS €r0 JIEMEHTHI.

0) MaTeMaTHu4ecKuil OOBEKT, 3alMCHIBAEMbIN B BUJIE MPSAMOYTOJIbHOM TaOJIMILIBI 3JIEMEHTOB
KOJNblla WJIM YHCET, KOTOPBIM NpencTaBisieT OO0 COBOKYNHOCTb CTPOK M CTOJIOIIOB, Ha
NEPECEUEHU N KOTOPBIX HAXOASATCS €r0 JIEMEHTHI.

B) MaTeMaTU4YECKH OOBEKT, 3alIUCHIBAEMBIN B BUJE MPSIMOYTOJbHONW TaOIHIIBI SJIEMEHTOB
KOJIbLIA WJIM TOJIs, KOTOPBIM MpeacTaBisieT coOOi COBOKYIMHOCTbh CTPOK M CTOJOLOB, Ha
HepecevYeHU KOTOPhIX HAXOASTCS €ro JIEMEHTHI.

8. Onepanuu HaaA MHOXKECTBAMHU - 3TO...

a) O6’be,Z[I/IHeHI/Ie, IepeccucHuce, JOIIOJIHCHHC, Pa3HOCTD,
CUMMCTPpHUUYCCKaAass pPa3HOCTh. 6) O6’B€I[I/IHGHI/IG, IIpECCUCHUC, MTOIIOJIHCHUC,
PasHOCTb, CHMMCTPHUYCCKAA PA3HOCTL. B) 06’BG,Z[I/IHCHI/IC, IMPpECCUCHUC,
AOIIOJIHCHHUC, CJIOKCHHUC, CHMMCTPHYCCKAA Pa3HOCTD. F) 06’beI[I/IHeHI/Ie,
IICPECCUYCHUC, NOIMOJIHCHHUC, CJIOKCHUC, CUMMCTPUYICCKAA PA3HOCTD

14



9. BbibepuTte BepHbIii OTBET:

) a1 12 1
f) =-+—+—
5 xt 2Vx
6=1—12+ 1
() 57 2R
B_1+12+ 1

) 5 OF

i+\/x

x3
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10. YKaxXute BepHOe yTBepKAEeHMe COrNacHo BbipaxeHuto: [af (x)d(x) = aff(x)d(x)

a) IMOCTOSIHHBIN MHOXKHUTEIIb MOABIHTCTPAJIBHOI'O BBIPpAXKCHHA MOKHO BBIHOCUTHL 3a 3HAK

HHTCTpAJIa;

0) muddepeHnan HeonpeaeJIeHHOT0 HHTETpaja PaBeH MOABIHTETPAIILHOMY BBIPRKCHHIO, a
NIPOM3BO/IHAS HEOIIPEICIICHHOTO HHTETpaJia PaBHA MOIBIHTETPATBHON (QYHKIINY;
B) HEONpeACTICHHBIM MHTerpan oT nuddepennnana yHKIUA paBeH 3TOH (PYHKIUU TUTIOC

IMPOU3BOJIbHAA ITOCTOSSHHAA ]

I') HEOMNpPEACIICHHBIM HMHTETpan anredpanueckoil cymMmbl (QYHKIUN paBeH anreOpandeckoin

CyMMe€ HEONPEIEIEHHBIX NHTETPAJIOB ATUX (DYHKIIHM.

Ipunooicenue 2

4. [IpoMeKyTOYHas aTTecTanus B popMe 3K3aMeHa

Bormpocsl k 3k3aMeny
. Npeaen ¢pyHKUMKN. HenpepblBHOCTb GYHKLUUKU. TOUKM pa3pbiBa GYHKLUUMK

. Bbluncnerue npegena ¢pyHKUmMm

. MpounsBogHan GyHKLUMM

. MpounsBogHaa npocToi GyHKLUMM

. MpounsBogHan cnoxKHOM GYHKUMK

. MoHAatne anddepeHumana PyHKLMUN N €ro CBONCTBA

. HeonpegaeneHHbIt MHTErpasn, ero BbluncaEHME

. OnpeaeneHHbI MHTErpas, ero BbluMCAEHNE
10.Ymcnosble pagbl. 3HaKONEepeMeHHbIe YNCNOBbIE
paabl

11. PeweHune cuctem NMHENHbIX ypaBHEHUI

12. Matpuua metogom Kpamepa

O© o0 NO OB WN B

13.YacTHble npoun3sBoaHblie. [pon3BOAHAA MO HAMPABIEHWUIO.
lpagueHT 14.0npepenenmne anddepeHUManbHOro ypaBHEHMA

. MpumeHeHne guddepeHumnana GyHKLUN K NPUBANNKEHHDBIM BbIMUCIEHUAM

15.06bIKHOBEHHble anddepeHLmanbHbie ypaBHEHMA NEPBOro NOPSAAKa C

pasaenarwmmnca nepemMmeHHbIMU

16.0aHOpPOAHbIE 0O6bIKHOBEHHbIE AnbdepeHUManbHbie ypaBHEHMA NePBOro NopsaaKa

17.MoHAaTne mHoxKecTBa. [NogMHOKeCTBa
18.0nepauumn Hag, MHOXKeCcTBamMu

Ne Conep:xanue Bonpoca IIpaBuibHbBIA 0TBET
. x*—5x+8
Brruucnenue npenena Gyskuuu: lim
1 x—3 X2—x+4 1
Pemmts npenen ¢ HeonpeneneHHOCTHIO PA3IMIHOTO BUA: 1
2. . 2—Vx+3 -
lim 27V 8

x—1 x2—1
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BbruuciuTh Npon3BOAHYIO CI0KHON (QyHKINU:

3. f(x) = (=5x + 11)* F(x) = —20(=5x + 11)3
T
4 UccnenoBars HENPEPHIBHOCTL QYHKIUK: Y = 21-x Paspeis 2 n 1 ponia
' (—00; +) U (1; +0)
Pewmnte cucreMy TMHENHHBIX YpaBHEHUN METOJIOM
5 X1+ 4X2 —5x3 =2 49__17__7
" | Kpamepa: {—2x1 — 3x2 + 6x3 = =5 19" 57" 57
2x1+x2+7x3 =4
Beruncienne npegena Gyuakmun: lim 3 7
6. x—>—2 2x%-5 3 =2 3
Pewnte nipezen ¢ HEONPEAEIEeHHOCThIO PA3JIMYHOTO
1
1. an[a'lim Vx+8—v10—x
.x—>1 3x2—x—2 15
BBI4ucuTh MPOU3BOIHYIO CIIOKHON (DYHKITUH: f(x)
8. . = 3(sinx — 2cosx)?
= — 3
f(x) = (sinx — Zcosx) * 2(cosx + 2sinx)
HccnenoBaTh HEMPEPBHIBHOCTD (DYHKIINU: Jluneitnas dpynxuus: Her
HepecequI/Iﬁ C OCBIO X
<2 — 6% + 10 IpH X > 1 y= {X n Hmeercs Touka (1; 5) I.<Ba2[paTI/I‘IHa$I
npux < 1 s
Touka nepeceuenws ¢ ocbio X (-2; 0)
9 Hckmouennas touka (1; 3)
' Touka nepeceuenns ¢ ocsio y (0; 2)
Pemnte cucteMy TMHENWHBIX YPaBHEHUH METOJIOM
10 3X1 —2X2 + x3 = —2 2'61'2
' Kpamepa: {4x1 — 3x2 + 4x3 = —3 945 45
2x1+4x2+3x3 =6
11 | Brramcnenne npenena Gynxuma: lim o 29
' x—5 2x%+3 53
Pemmte mnpenen ¢ HEONpPENENEHHOCTHIO  PA3IMYHOTO
12. BHaa: lim Va2 +8x+3—Vx2+4x +3 2
X—00
BoruncnuTh Npou3BOAHYIO CIIOKHON (PYHKITUH: e
13. £(x) = cosSx f(x) = -5sin(5x)
1
10x-3 -
14. | UccrnenoBaTh HENMPepBIBHOCTh GYHKLIUU: Y = Paspeis 2 pona
x+1 (—o0; +0)
5. Pemuth cucteMy JTMHEHHBIX YpPaBHEHUN METOJIOM
15 8x1 —x2+3x3 =4 61 179 5
"| Kpamepa: {—6x1 — 3x2 + 5x3 = —17 70" 35 7

2xX1 + x2 + 3x3

9
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16.

. 5X+3
Brruucnenue npenena pynkuuu: lim

x—2 3x—7

-13

17.

Pemuth npeacia C HCONPCACICHHOCTHIO  Pa3sInYHOI'oO BHJA: lim
3x
X—00 X—2

18.

BbraucinTh Npou3BOAHYIO CIOKHON (QyHKINU:

TT X
f() = Intg(, + )

f(x) = sec(x)

19.

x+1) z
x—2

HccnenoBaTh HENPEPHIBHOCTh PYHKIUU: y =

Pa3psIiB 2 pona
(=99; +0)

20.

PemmTh cucremMy TMHEUHBIX YPAaBHEHHUI METOJIOM
X1 —X2 + X3 = -5
Kpamepa: {4x1 + 3x2 — 2x3 = —8
2X1 + 4x2 + 3x3 = —6

135 36 44

43 43" 43

21.

Mpenen pyukuuu — 3710...

a) BENMYMHA, K KOTOPOW 3HAYEHUE DPACCMATPUBACMOHN (YHKIHU
CTPEMMTCS IIPU CTPEMJICHUM €€ JTaHHOH TOUKU K apryMEHTY;

0) BenMuYMHA, K KOTOPOH 3HA4YE€HHE pPacCMATPUBAEMOH (yHKIHU
CTPEMMTCS IIPU CTPEMJICHUM €€ apryMeHTa K JaHHOM TOUKe;

B) 00BEM, K KOTOpOW 3HA4YEHHWE paccMaTpuBaeMol (yHKIHH
CTPEMMTCS IIPU CTPEMJICHUM €€ apryMeHTa K JaHHOU TOUKe;

r) JUIMHA, K KOTOpOH 3HaueHHWe paccMaTpuBacMOl (YHKIHU
CTPEMMTCS IIPU CTPEMJICHUHU €€ JTaHHOM TOUKU K apryMEHTY.

22.

2. PackpbITHe HeomnpeaeaéHHOCTell — 3TO...

a) MeTOAbl BBIUUCIEHHUS MpeaenaoB  (QyHKIMM, 3aJaHHBIX
dbopmynaMu, KOTOphie B pe3ynbTaTe (OpMaIbHON MOACTAHOBKH B
HUX MpeeNbHbIX 3HAYCeHUH apryMeHTa TepSIOT CMbICT;

0) Meroabl BBIUMCICHHMS NpPenesnoB  (QYHKUMH, 3aJaHHBIX
¢dbopmynaMu, KOTopble B pe3ynbTaTe (popManbHOI MOACTAaHOBKU B
HUX TPEeNbHBIX 3HAYCHUI apTyMEeHTa He TEPSIOT CMBICIT;

B) npeznen (GopMyJibl JaHHOW (PyHKINY;

I') apryMEHTbI, KOTOPbIE HUMEIOT TOJIBKO O€CKOHEYHOCTb.

23.

Bbi0epute BepHblii BApHAHT:
a)y=f(x)"

©)y="C)

B)Y = f'(%)

24.

BoiGepuTe BepHbIii oTBeT: lim o e
—
X — o0
a) oo
6)05
B) -2
r)4
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25.

Bri0epuTe BepHyo dopmy.ay:
a) D= —b2- 4ac 6) D= b2

+ 4ac B) D= c2 — 4ab

r) D= b2 — 4ac

26.

1.y:x2 Z.y:x 3_y:2
2 x

A-1
b-3
B-2

21.

Marpuua — 370...

a) MaTeMaTHUYeCKHi OOBEKT, 3alMHUCHIBACMbIi B BHUJE TPEYroJbHOMN
TaOJUIBI AJIEMEHTOB KOJbIa WIM TOJS, KOTOPBIA MpEeACTaBIseT
co00H COBOKYITHOCTH CTPOK M CTOJIOIIOB, HA MIEPECEUECHUH KOTOPBIX
HAaxOJSTCs €r0 JIEMEHTHI.

0) MaTeMaTU4eCKUU 00BEKT, 3aIIMCHIBACMBIN B BHUIIC
MPSIMOYTOJIbHON TaOMUIbI AJIEMEHTOB KOJIbLIA WJIM YUCEN, KOTOPBIN
MpEACTaBIseT CcOo00M COBOKYITHOCTH CTPOK M CTOJIOIOB, Ha
MEPECCYEHU N KOTOPBIX HAXOAATCS €r0 3JIEMEHTHI.

B)  MaTeMaTu4yecKuil  OOBEKT,  3aluchiBaéMbli B BHJE
MPSIMOYTOJIBHON TaOJIHIIBI 3JIEMEHTOB KOJbIA WIH TOJIS, KOTOPBIN
MPEACTABISIET COOOM COBOKYITHOCTh CTPOK M CTOJIOIIOB,  Ha
MIEPECECYCHUN KOTOPBIX HAXOMAATCS €ro

3JIEMEHTHI.

28.

Onepanun HaJ MHOKECTBAMH — ITO...

a) 00beIMHEeHNE, TIepEeceUeHne, IOMOTHEHNEe, Pa3HOCTh,
CUMMeETpUYecKasi pa3HOCTb.

0) oObeMHEeHNne, TIPEeceueHue, AOMOIHEHUE, Pa3HOCTh,

CUMMeTpUYecKasi pa3HOCTb.

B) OOBEMHEHNE, TpeceueHue, JOMOITHEHUE, CIOXKECHHE,
CUMMeTpUYecKasi pa3HOCTb.

r) 00beIMHEHNE, TIEPECCUCHHE, TOTIOJIHEHUE, CIOXKEHUE,
CUMMETpUYecKasi pa3HOCTb.

29.

BoiGepuTe BepHblii oTBeT: f(x) = + : +Vx
5 x

a)f(x)'=1—12 1

5 x* 2\/x

1 1Z 1

D=
B f () = 5
N ()=

+
+ + 4+
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VKakuTe BepHOe YTBEp:KICHHE COIJIACHO BbIPAXKEHHIO: [
af (x)d(x) = a [ f(x)d(x)

a) TIOCTOSIHHBI MHOXHUTENb TOJBIHTETPATBHOTO  BBIPAKCHHUS
MOKHO BBIHOCHUTH 32 3HAK HHTETPAJIa;

0) 1uddepeHman  HEONPEACICHHOIO  HMHTETpaja  paBeH
MTOJIBIHTETPATEHOMY BBIPAKEHUIO, a MIPOU3BOTHAS
HEOIPE/ICIIEHHOT0 UHTErpasia paBHA MOABIHTETPATbHON (DYHKIIHH;

30. B) HEONPEIEIICHHBIN HUHTErpat oT AuddepeHnrana GyHKIUN paBeH
3TOH (hYHKIUH IUTIOC TIPOU3BOJIbHASI IOCTOSHHAS;
I') HEONpENEICHHBI HHTErpayl anreOpandeckoil cyMMbl (hyHKUIUH
paBeH anreOpandecKoi cymMMe
HEOIPEICIIEHHBIX HHTETPATIOB ATUX (DYHKITHIA.
[Ipenen GpyHKIMM [Ipenénom GpyHKIUY B TOUKE, IPEISITBHOM IS
obnactu onpezaeneHus GyHKINHU, HA3bIBACTCS
Takasi BeJIMYMHA, K KOTOPOH 3HAUCHHE
paccmarpuBaeMoi (PYHKIIMH CTPEMHTCS TIPU
CTpeMJICHUU €€ apryMeHTa K IaHHOH TOYKe.
31.
HenpepsiBHOCTS hyHKIIMT HemnpepbiBHbIE QYHKIINY IMEIOT
MEPBOCTEIIEHHOE 3HAYCHNE B MaTEMAaTHKeE,
GYHKIUSIX U TPUITIOKEHHSX.
OnHako He Bce ()yHKIIMU HEMPEPHIBHBL
Ecnu pyHKums He ABISETCS HENMPEPHIBHOW B
KaKOH-TO TOYKE CBOEH OOJIACTH OTPENIEIICHHS,
TOBOPST, YTO OHA
32.

33.

Touku pa3pbiBa QyHKIUU

TO‘IKI/I, B KOTOPBIX HApYIIACTCA YCIIOBUC
HCIIPEPBIBHOCTHU, HA3BIBAIOT TOUKAMHU pa3pbiBa

GyHKIHU.
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34.

[TpousBonHas GpyHKIUU

IMoustue nnddepe HIMATLHOTO UCYUCICHUS,
XapaKTEPU3YIOIIee CKOPOCTh H3MEHEHUS (DYHKITUH
B JIJaHHOM TOYKE.

Onpepensercs Kak Ipe/ies OTHOII SHUS

npupancHus

(QyHKIIMK K IpUpaleHNIO
€€ apryMeHTa [IPY CTPEMJICHUU IPUPALLECHUS
apryMeHTa K HyJI0

35.

[Tonsarue nuddepennnana GyHKIUNA U €TO
CBOMCTBa

I'padux muddepentmpyem oit pyaxIIm
Ha3bIBACTCS BOTHY ThIM B MHTepBaie (a,0), eciu
OH PAacCIIOJIOJKEH BBIIIE JII000H CBOEH KacaTeabHOM
B 9TOM HHTEpBAJE.

I'padux muddepentmpyem ot GpyHKIIHM HAZBIBAIOT
BBINYKJI bIM B HHTEpBaJe (a, b), eciu oH
pacIoJIoXKeH HUKE JTF000H CBOCH KacaTeIbHOU B
3TOM MHTEpPBAJE.

36.

HeonpeneneHHbIi HHTETpa, €ro BHIYUCICHUE

DyHKIMS Ha3bIBACTCS IIEPB 000PA3HON OT
¢byHKINN HA

a,b
OTpGSKC [ 2 ] , €CJIM BO BCEX TOYKAX 3TOI'O
0Tp€3Ka BBIITOJIHACTCS paBeHCTBO

F(x) =y(x)
Ecnu sBnsieTcs nepBoodpazHoii A1 QyHKINHU , TO
BBIpa)KEHUE

F(x)+C
Ha3bIBACTCA HCOII PECACIICHHBIM MHTCIPAJIOM OT
(I)YHKI_[I/II/I 1 0003HAYAETCS CHUMBOJIOM

[y(xdx

T.C.

f V(x)dx =F(x)+C

I'/1e Ha3bIBAIOT MOJBIHTErPATILHON (PyHKIINEH,
y(x)dx _

MOABIHTETPAJIBHBI M

BBIPAXXCHUCM, J’.3HaK HHTCTpaia
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https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%84%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%B8%D1%81%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%84%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%B8%D1%81%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%84%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%B8%D1%81%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B4%D0%B5%D0%BB_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%80%D0%B0%D1%89%D0%B5%D0%BD%D0%B8%D0%B5_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%80%D0%B0%D1%89%D0%B5%D0%BD%D0%B8%D0%B5_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D0%BB%D1%8C_(%D1%87%D0%B8%D1%81%D0%BB%D0%BE)

317.

OHpG,Z[GJIGHHBIfI HUHTCIrpall, Cro BBIYMCIICHUC

OnpeneneHHbIM UHTETPajIoM OT (PYHKIUU

Ha OTpE3Ke la,b]

HAa3bIBAETCS KOHEUHBIN NIPEJIEII €€ HHTErPATBHOMN
CYMMBbI, KOTJIa YUCJIO 3JIEMEHTAPHBIX OTPE3KOB
HEOTPaHUYEHHO BO3pPACTAET, &

JUTMHA UX CTPEMUTCS K HYJIIO

38.

UucnoBble psijibl

UwuciioBo# psi,copepkaimii 06CKOHEUHOE
MHOKECTBO ITOJI0KUTENIBHEBIX U OECKOHEUHOE
MHO>KECTBO OTPHIIATEIHHBIX YICHOB, HA3bIBACTCS
3HAKO NEPEMEHHBIM.

39.

3HaKOHepeMeHHbIe YU CJIOBBIC PSAAbL

YacTHeIM cIyyaeM 3HAKONEPEMEHHOT O psJa
SIBJISIETCS 3 HAKOUEPEAYIOIIUIM CS Psifl, TO €CTh
TaKOM P, B KOTOPOM I1OCJIEI0BATEIIbHEI €
YJIEHbI UMEIOT TPOTHUBOIIOIOKHBI
€ 3HaKu

40.

YacTHbIe IPOU3BOIHBIC

YacTHble NpON3BOIHbIE (PYHKIIMU HECKOJIBKUX
IIEPEMEHHBIX, 10 CBOEMY CMBICITY,
XapaKTEepU3yHT CKOPOCTh U3MEHEHHUS
(yHKIMU TIO HANPaBJICHUSM OCEW KOOPIMHAT.
Heo0x0a1Mo BBISICHUTB € KaKOI CKOPOCThIO
u3MeHseTcs QyHKIHS B JAHHOW TOYKE B
(UKCUPOBAaHHOM HaIlpaBJICHUH, 3371aBaCMOM

BexTopoM ! .

41.

HpOI/ISBOI[HaSI I10 HAIIpaBJICHUTO

[Ipon3BoHas 1O HaNpPaBICHUIO — OJIHO U3
000011IeHNH TOHATHUS
MIPOM3BOIHON Ha cilydail (yHKIMU
HECKOJIBKUX NepeMeHHbIX. [Ipon3BoaHas mo
HaIIpaBJICHHUIO IMTOKA3bIBACT, KAK 6I)ICTpO
3HaYeHue QYHKIMHU U3MEHSeTCs IpU
JIBHUXXCHHUU B
JTAHHOM HaIpaBJIeHUH

42.

Onpenenenue nudepeHnanbHOro ypaBHEHUS

O6miee permenue audhepeHIaiIbH oro
ypaBHEeHUS — (DYHKIHSI HanOolee 00IIero BUa,
KOTOpas IPH MOJACTAaHOBKE
B auddepeHIIralb HOS
ypassenue uaa F(X,Y,y".y",...y")
=0
oOparaeT ero B TOXJIECTBO
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https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%84%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%83%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%84%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%83%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%84%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%83%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%B6%D0%B4%D0%B5%D1%81%D1%82%D0%B2%D0%BE_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)

43.

OO6bikHOBeHHBIE MU PepeHIInaTbHBIC YPaBHEHUS
MIEPBOTO MOPSIKA C Pa3ACISIOMIIMUCS
MEPCMCHHBIMU

OObIKHOBEHHBIM U hepeHITHaIbH bIM
ypaBHEHHEM N — TO TOPsIIKa A1t PYHKIUH Y
apryM eHTa X Ha3bIBaeTCs COOTHOIIICHHE BHJIA

et o0

OObIkHOBEHHOE AU PepeHITATBEH 0
yYpaBHEHHE MOXKET HE COACPHKATh B SIBHOM BHJIC
apryMeHT X, HICKOMYIO

(I)YHKI_II/II-O -.-i' {H'I:}I/I JIO0BIE ee IMPpOU3BOJHBIC, HO
crapiias
IIPONU3BOJHAA

J': - {.{} 00s13aHa

BXOJAUTH YpaBHCHHUEC N-TO
IopsAaKa

44.

OOBIKHOBEHHbIE
middepenranbHbIe
YpaBHEHHsI IEPBOTO TOPSIKA

OnHopoHBIE

Juddepenunansa oe ypaBHEHHE [IEPBOTO
nopsiaka Y'= f(X,y) Ha3pIBaeTCs OJHOPOIHBIM,
ecu GpyHKiuf(X,y) ecTb omHOpOAHAS QYHKIIHUSI
HYJIEBOTO U3MEPEHHSI OTHOCUTEIBHO
X u Y, win,f(X,y) — omHOpoHAs PYHKIHS
CTEINCHU HYJIb

45,

TlonsaTne MHOKeECTBa

MHOXeCTBO — 3TO OJTHO M3 KITFOUEBBIX MTOHATHH
MaTeMmaT UKH; IpeJICTaBIIsHo 1ee co0oil Habop,
COBOKYITHOCTb KaK UX-

160 (BOOOIIIE TOB OpsI JIFOOBIX) 00bE KTOB —
3JIEMEHTOB 3TOT0 MHOKECTBA. J[Ba MHOXecTBa
PaBHBI TOrJa U1 TOJIBKO TOraa, Korjga Coacpxar B
TOYHOCTH O/INHAKOBBIE
JJIEMEHTHI

23



46.

TlonsaTne nmoaMHOXKECTBA

HOI[MHO)KGCTBO — 3TO MHOX>XECTBO, B C€
OJIEMCHTEBI KOTOPOI'0, ABJIAIOT CA 4aCThbIO APYTOT
0
MHOXXCCTBa
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anredpanvdecKon
dopmoii
KOMITJICKCHOTO
qucna

59.

IIK 1.5

Koma JBa KOMIIJICKCHBIX YMCJIa Ha3bIBaIOT
COprDKCHHBIMI/I?

ConpsiKeHHBIMU
HJIM KOMILIEKCHO
COTPSKEHHBIMU
Ha3bIBAIOTCS
KOMILJICKCHBIC
YHUCIa y KOTOPBIX
JIeHCTBUTEIIHLHBIC
YacTH PaBHBI
MEXy cO00H, a
MHHMBIE YaCTH 110
MOJYJIIO PaBHBI,
HO UMEIOT
MIPOTUBOTIOJIOKHBI
€ 3HaKH.
[Tpumep - a+bi u
a-bi kommuiekcHo
COTIPSIKEHHBIC
YHcIa.

U3 onpenenenus
CIENYET, UTO JUIs
MOJIyYEHUS
COIPSIKEHHOTO
Yyucia JTaHHOMY
HEO0OXOIUMO
rnepeJ MHUMOU
YacThbIO IOMCHSTh
3HaK Ha
MIPOTHUBOMOJIOKHBI

v

n




		2026-06-02T11:22:02+0000




