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KA®EJIPA uH(popMaTHKH

Pacrlpezlenelme YaCoB JUCHMIIJIMHBI IO ceMecTpaM

Cemectp
(<Kypc>.<Cemectp Ha 1(1.1) 2(1.2) 3(2.1)
Kypee>) Uroro
Henens 17 4/6 19 2/6 17
Bu 3aHATHI vio | pn | yo | po | vo | pm | o PII

Jlexiu 16 |16 |18 |18 |16 (16 (50 |50
ITpakTHdyeckue 50 |50 |[56 [56 |34 |34 (140 [140
Uroro ayx. 66 |66 [74 |74 |50 |50 (190 [190
KonrakTHas pabora 66 |66 [74 |74 |50 |50 (190 [190
Cam. pabora 42 |42 |70 |70 |58 |58 |170 |170
Yacel Ha KOHTPOJIb 36 |36 36 [36 |72 |72
HUroro 144 1144 |144 |144 (144 [144 |432 |432
OCHOBAHHE

Y4eOHBIH IUTaH yTBEp)KIeH yUEHBIM coBeToM By3a oT 29.08.2023 mpotokomn Ne 1.

IIporpamMmy coctaBmi(u): kKaui. (huz.-maT.HayK, [om., ApanuHa-Apamnosa E.C.

3aB. kadenpoii: TromHskosa M. A.




1. HEJIX OCBOEHUSA JUCHUTIINHBI

1.1{npuBuTHE HABBIKOB COBPEMEHHBIX BHIOB MATEMAaTHUECKOTO MBIIUICHHS, (HOPMUPOBAHKE Y CTYCHTA IPEICTABICHUI
00 OCHOBHBIX MOHATHUSIX MaTEMAaTUKH, 00yUYeHHE CTYIEHTOB OCHOBHBIM MaT€MaTH4YECKUM METOJ[aM,pa3BUTHE
MHTEJUIEKTa CTYICHTOB M CIIOCOOHOCTEH K JIOTHYECKOMY U aJTOPUTMHIECKOMY MBIIUICHHUIO, HCIIOIb30BAHUE
MaTeMaTHYECKHX METOJIOB U OCHOB MaTEMAaTHUECKOTO MOJICITMPOBAHUS B IIPAKTUYECKON AEATEIILHOCTH

2. TPEBOBAHUA K PE3YJIbTATAM OCBOEHMS U CIHHUIIJIMHBI

IKP-1.1:IlpumensieT MaTeMaTHUecKHe METOAbI JIsl pellIeHUs] MPAKTUYECKUX 3a1a4

IIKP-1.2:IIpuMeHsieT TUNIOBbIE NOAXO/AbI K Pa3padoTke NPOrPAMMHOIO0 00ecnedeHust

IKP-1.3:Ucnoab3yeT MeTOAbl CHCTEMHOI'0 AHAJIN3A

OIIK-1.1:3naeT 0CHOBBI MATEeMATHKHU, (PU3MKH, BLIYUCIUTEIHHONH TEXHUKH U MIPOrPaMMHUPOBaHNS.

OIIK-1.2:YMeeT pemiaTh cTaHAAPTHbIE NpPo(eccHOHATbHBbIE 3224l ¢ IPUMeHeHHeM ecCTeCTBEHHOHAYYHBIX U 00111e-
MHKeHePHBIX 3HAHMI1, METO/I0B MATEMATHYECKOT0 AHAIN3a U MO/IeJIMPOBAHMA.

OIIK-1.3:BiajeeT HAaBBIKAMHU T€OPETHYECKOT0 M IKCIEPHMEHTAJIBLHOI0 HCCIeT0BAHUSA 00beKTOB NMPodecCHOHATBLHOM
JeATeTbHOCTH.

B pe3yjabTaTe 0CBOCHHUSI THCHUILIHHBI 06ylla}0umﬁc51 JOJIZKCH:

3HaTb:

CKaJIIpHBIE U BEKTOPHBIE BEINUMHBI;IMHEIHbIE U HENMHEHHbIE ONlepalluy HaJl BEKTOPAMH;0lepaliuy Hall
MHOKECTBAMHU;0CHOBHBIE 3aKOHBI OTIepaIiii HaJl MHOJKECTBAMH;YHCIIOBbIE MHOXKECTBA;0IIPEIeIeHNe YHCTIOBOH (ByHKIIHH,
CBOHCTBA U rpaMKU OCHOBHBIX JIEMEHTAPHBIX (HYHKIMI;0CHOBHBIE IMHUM IEPBOTO U BTOPOTO HOPSAIKOB, UX
YpaBHEHHS;0IepaIii ¢ KOMIIEKCHBIMH YHCIAMH;0CHOBHBIC TTOHATHS AU(depeHIMaTbHOTO U HHTETPATbHOTO HCUNCICHAS
GbyHKIMiA;

YMeTb:

MIPUMCHATH CHCTEMHBIN noaxoa U MaTeMaTUu4eCKUE METO/IbI B (bOpMa,]'II/ISaI_[I/II/I peuIeHus MPUKIIaAHbIX 3a/1a4

Baagers:

NPUMECHATH €CTCCTBECHHOHAYUYHBIC U O6H.[eI/IH)KeHCpHLIe 3HaHUA, METOABI MATEMATUYCCKOI'0 aHaJIM3a U MOACIIMPOBAHU,
TCOPETHUCCKOI'0 U IKCIICPUMEHTAJIBHOTO UCCIICAOBAaHUS B HpO(i)CCCHOHaHbHOﬁ JACATCIIBHOCTH

3. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHbI

Kon HaumeHnoBanmue pa3jiesioB U TeM /BUA 3aHATHS/ Cemectp /| YacoB | Komneren- | Jlutepatypa
| 3aHATHS Kvpe 104 0)

Pa3nea 1. OcHOBBI TEOPHHM MHOXKECTB M 3JIEMEHTBI
JIMHEIHOi airedpbl

11 Tema 1.1. OcHOBHbIE NOHATHS TeopuK MHOKecTB.IloHsATHE 1 2 MKP-1.1  (JI1.1JI11.2JI1.3
MHOXecTBa. [Ipumepsl. MoOmHOCTE MHOKECTBA TIKP-1.2 JI1.4 JI1.5
Omnepanuu Hajl MHOXKECTBaMU: 00bEMHEHHUE, IepeceycHue, IKP-1.3 [JI1.6J12.1 J12.2
Pa3HOCTb, AOTIOJIHEHHE, TPOU3BEACHHE MHOXeCTB /JIek/ OIIK-1.1 |(J12.3J12.4J12.5

OIIK-1.2 |J12.6J12.7 J12.8
OIIK-1.3 |JI2.9J13.1 JI3.2

JI3.3J13.4J13.5

1.2 Tema 1.1. OcHOBHBIE OHATHA TeOopun MHOKeCTB.[loHsATHE 1 4 IIKP-1.1 [JI1.1J11.2J11.3
MHOXxecTBa. [Ipumepsl. MommHOCTh MHOXKECTBA ITKP-1.2 JI1.4 JI1.5

Onepanyu HaJi MHOXECTBaMH: 00beIMHEHUE, TIepeceyeHue, MKP-1.3 [J11.6J12.1 JI2.2

Pa3HOCTb, AOTIOJIHEHHE, TPOU3BeAeHNEe MHOXeCTB /TIp/ OIK-1.1 [JI2.3J12.4J12.5

OIIK-1.2 |JI2.6J12.7 JI2.8
OIIK-1.3 |JI2.9J13.1 JI3.2
JI3.3J13.4J13.5




1.3 Tema 1.2. JlekapToBas 1 NOJISPHAs CUCTEMBI KOOPAUHAT Ha IIKP-1.1 J1.1J11.2
MIIOCKOCTH. IKP-1.2 JI1.3J11.4
JlexapToBas cucTeMa KOOpAUHAT Ha MIockocTu. [lomspHas ITKP-1.3 J1.5
cucTeMa KOOP/MHAT Ha TNIOCKOCTH. 3aBUCHMOCTh MEKIY OIlK-1.1 JI1.6J12.1
JIEKapTOBLIMU U MOJISIPHBIMU KoopauHaTamMHu. /JIex/ OIIK-1.2 J12.2J12.3

OIIK-1.3 J12.4J12.5
J12.6 J12.7
J12.8
J12.9J13.1
JI3.2J13.3
JI3.4J13.5

14 Tema 1.2. JlekapToBas U MOJISIPHAS CUCTEMbI KOOPIUHAT HA IKP-1.1 JIL.1J11.2
IUIOCKOCTH. IIKP-1.2 JI1.3 J11.4
JlekapToBasi cuCcTeMa KOOpJHHAT Ha TIocKocTU. [lonspHas IKP-1.3 J1.5
CHCTEMa KOOPJMHAT Ha INIOCKOCTH. 3aBUCUMOCTb MEXKY OIIK-1.1 JI1.6J12.1
JICKApTOBBIMHU ¥ MOJISIPHBIMHU KoopauHaTaMu. /TIp/ OIlK-1.2 JI2.2J12.3

OIIK-1.3 J12.4J12.5
J12.6 J12.7
J2.8
J12.9J13.1
JI3.2J13.3
JI3.4J13.5

1.5 Temal.3. Pacmupenue nousatus uucia. KommiekcHsle uncia. IKP-1.1 JI1.1J11.2
Harypanpapie uncna, miensie 9ucina, palioHaTbHBIE YUCIA. TIKP-1.2 JI1.3J11.4
JIEHCTBUTEILHBIC YUCIIA. TIKP-1.3 JI1.5
Meron maTemaTndecko MHAYKINU. YKCIOBBIE MHOXKECTBA. OIIK-1.1 JI1.6J12.1
Pacmmpenue nouaTus yucia. OIIK-1.2 J12.2J12.3
KommuiekcHpie yncia. ApupmMeTHiecKue qeicTBUS Hajl OIlK-1.3 J12.4 J12.5
KOMILJICKCHBIMHU 4nciiaMu. VX reomerpuyeckoe H300paxxeHue. JI2.6 12.7
Tpuronomerpuyeckas popmMa KOMILICKCHOTO YHCIIA. J12.8
YMHOEHHE U IeJICHHE KOMIUIEKCHBIX YHCEeJI, 3alIMCAHHBIX B JI2.9J13.1
TpUrOHOMETpHUUIecKoi popme. /Jex/ JI3.2JI3.3

JI3.4J13.5

1.6 Temal.3. Paciupenue nonstus uncna. KommiekcHele yncna. IIKP-1.1 JI1.1J11.2
HatypanbHble uncna, nesble 4ucia, paoHaabHbIE YUCTIA. ITKP-1.2 JI1.3 J11.4
JICCTBUTEIIbHBIEC YHUCIA. IKP-1.3 JI1.5
Metoxn maTremaTHyecKOl HHAYKIMH. UMCIOBBIE MHOXKECTBA. OIIK-1.1 JI1.6J12.1
Pacmmpenue noHATHs YKca. OIIK-1.2 JI2.2J12.3
Kommnnekcusle uucna. Apupmeruueckue JeHCTBUS Hall OIIK-1.3 JI2.4 J12.5
KOMIUIEKCHBIMU dnciaMiu. MX reoMeTpudaeckoe n3oopaxeHue. JI2.6 J12.7
Tpuronomerpuueckas popmMa KOMIUIEKCHOTO YUCTIA. J12.8
VYMHOXKEHUE U JIeJIEeHUE KOMIUIEKCHBIX YUCEI, 3alIMCAHHBIX B JI2.9J13.1
TpUronoMmeTpuueckoit popme. /IIp/ JI3.2J13.3

JI3.4J13.5

1.7 Tema 1.4. Matpuusl. Onpenenureny. ITKP-1.1 JI1.1J11.2
Martpungpl. CrioxkeHue, yMHOKEHHE MaTPHII, yMHOKEHUE TIKP-1.2 JI1.3J11.4
MaTpHILIbI HA YUCIIO, TPAHCIIOHUPOBAaHUE MATPHIL. IIKP-1.3 J1.5
Onpezaenuresy MaTpUIl BTOPOTO U TPETHETO MOPSAKOB. OIlK-1.1 JI1.6J12.1
O6parnas matpuna. Kpurepuii oopatumoctu. Beruucnenne OIlK-1.2 JI2.2J12.3
obpaTHOW MaTpuubl. Panr Matpunsl. /JIex/ OIIK-1.3 JI2.4 J12.5

J12.6 J12.7
J12.8
J12.9J13.1
JI3.2J13.3

JI3.4J13.5




1.8

Tema 1.4. Marpunst. Onpenenuteny.

Marpuisl. ClioxkeHne, YMHOXKEHHE MaTPHL], yMHOXEHHE
MAaTpHUIBI Ha YHUCIIO, TPAHCTIOHUPOBAHUE MATPHIL.
OnpesieTuTeIM MaTPUL] BTOPOTO ¥ TPETHETO HOPSIIKOB.
O6parnas matpuna. Kpurepuii oopatumoctu. Beuucnenue
oOpaTHO! MaTpuuel. Panr matpunst. /IIp/

IKP-1.1
IIKP-1.2
IKP-1.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1J11.2
J11.3J11.4
J1.5
JI1.6J12.1
J12.2J12.3
J12.4J12.5
J12.6 J12.7
J12.8
J12.9J13.1
JI3.2J13.3
J13.4J13.5




1.9 Tema 1.5 Cuctembl TMHEHHBIX aNreOpanuecKux ypaBHEHU 2 IKP-1.1 J1.1J11.2
Pemenue cucremsl MeToioM 00paTHOM MaTpuisl. DopMyIibl ITKP-1.2 JI1.3J11.4
Kpamepa. Teopema Kponekepa-Kanennu o paspemmmocTtu ITKP-1.3 JIL.5
cuctembl ypaBHeHHH. OTHOPOAHAS CUCTeMa N JIMHEHHBIX OIlK-1.1 JI1.6J12.1
yYpaBHEHHUH ¢ N HeM3BECTHBIMU. DyHIaMEHTaIbHAS CUCTEMA OIIK-1.2 J12.2J12.3
pemieHuid. CBsI3b MEX/y PELICHUEM HEOTHOPOIHBIX H OIlK-1.3 J12.4 J12.5
OJIHOPOHBIX CUCTEM JIMHEHHBIX ypaBHeHUH /JIek/ J12.6 J12.7

J12.8
J12.9]13.1
JI3.2J13.3
J13.4J13.5

1.10 Tema 1.5 CuCTeMBbI JIMHEHHBIX anreOpanuecKiX ypaBHEHHH 8 ITKP-1.1 JIL.1J11.2
Pemenune cucremMbl MeTooM 00paTHON MaTpulibl. DopMyIbI IIKP-1.2 JI1.3J11.4
Kpamepa. Teopema Kponekepa-Kanemmu o paspemmmoctn ITKP-1.3 JIL.5
cucTeMBbl ypaBHeHUH. OHOPOAHAs cUCTEMA N TMHEHHBIX OIIK-1.1 JI1.6J12.1
YpaBHEHHUH ¢ N HEM3BeCTHBIMU. DyHIaMEHTAIbHAS CHCTEMA OIlK-1.2 JI2.2J12.3
pemteHuit. CBA3b MEXy pELIEHUEM HEOTHOPOIHBIX U OIIK-1.3 J12.4J12.5
OJTHOPOJIHBIX CUCTEM JIMHEHHBIX ypaBHeHuH /TIp/ JI2.6 J12.7

J12.8
J12.9713.1
JI3.2J13.3
JI3.4J13.5

111 IIpopaboTka nekiuii, paboTa ¢ IUTEPaTypoil, IOATOTOBKA K 12 IKP-1.1 JI1.1J11.2
KOHTpOJIbHOM padote /Cp/ ITKP-1.2 JI1.3 J11.4

ITKP-1.3 JI1.5
OIK-1.1 JI1.6J12.1
OIIK-1.2 J12.2J12.3
OIIK-1.3 J12.4 J12.5
J12.6 J12.7

J12.8
J12.9J13.1
J13.2J13.3
JI3.4J13.5

Pazgen 2. AnannTuyeckasi reoMeTpHs

2.1 Tema 2.1 DneMeHTbI BEKTOPHOH anreOpsl. 2 IKP-1.1 JI1.1J11.2
ITonsitie Bekropa. KonnmuHeapHsie BEKTOPHI, KOMITIAaHAPHBIE ITKP-1.2 JI1.3J11.4
BEKTOPBI, OCHOBHBIE ITOHATHS. IPUMEPBI ITKP-1.3 JI1.5
Jluneiinble v TMHEWHBIE ONepaIlii HaJl BEKTOpaMH OIIK-1.1 JI1.6J12.1
/JTex/ OIIK-1.2 J12.2712.3

OIIK-1.3 J12.4J12.5
J12.6 J12.7

J12.8
J12.9713.1
JI3.2J13.3
J13.4J13.5

2.2 Tema 2.1 DeMeHTbI BEKTOPHOH anreOpbl. 6 ITIKP-1.1 JIL.1J11.2
ITonsarue Bexkropa. KosnnnneapHble BEKTOpBI, KOMIUIAHAPHBIE ITKP-1.2 JI1.3 J11.4
BEKTOPBI, OCHOBHBIE ITOHATHSL. TPUMEPHI ITKP-1.3 JIL.5

JluneiiHble U TMHEHHBIE OTepay Haa BekTopamu /IIp/ OIIK-1.1 JI1.6J12.1
OIIK-1.2 J12.2 J12.3
OIIK-1.3 J12.4J12.5
J12.6 J12.7

J12.8
J12.9J13.1
J13.2J13.3

JI3.4J13.5




2.3 Tema 2.1 D1eMeHTBI BEKTOPHOU aareOpsl. IKP-1.1 J1.1J11.2
[Tonsitre Bekropa. KommuaeapHsie BEKTOPHI, KOMITTIAaHAPHBIE ITKP-1.2 JI1.3J11.4
BEKTOPBI, OCHOBHBIE ITOHATHUS. TPUMEPEI IKP-1.3 [JI1.5JI1.6J12.1
JIuHeliHble U IMHEHHBIC onepauy Hall BekTopamu /Cp/ OIlK-1.1 JI2.2J12.3

OIIK-1.2 J12.4J12.5

OIIK-1.3 J12.6 J12.7
J12.8 J12.9J13.1

J13.2J13.3

J3.4J13.5

24 Tema 2.2. OCHOBBI aHATUTHYECKON T€OMETPHUH. ITKP-1.1 JI.1J11.2
Paznuunble ypaBHEHMS IPSAMOM Ha INIOCKOCTH. IIKP-1.2 JI1.3J11.4
PasnuuHble ypaBHEHHS TUIOCKOCTH. /JIek/ IIKP-1.3 |JI1.5 JI1.6J12.1

OIIK-1.1 J12.2J12.3

OIIK-1.2 J12.4J12.5

OIIK-1.3 J12.6 J12.7
JI2.8 J12.9J13.1

J13.2J13.3

J3.4J13.5

25 Tema 2.2. OCHOBBI aHAIUTUYECKOI F€OMETPHH. IKP-1.1 JI1.1J11.2
PasnuuHble ypaBHEHHS MPSAMOM Ha TIOCKOCTH. ITKP-1.2 JI1.3 J11.4
Paznuunsble ypaBHeHUs maockoctu. /Ilp/ IKP-1.3 |[JI1.5J11.6J12.1

OIK-1.1 J12.2 J12.3

OIIK-1.2 J12.4J12.5

OIIK-1.3 J12.6 J12.7
J12.8 J12.9J13.1

J13.2J13.3

J3.4J13.5

2.6 Tema 2.2. OCHOBBI aHATUTHYECKON T€OMETPUH. [IKP-1.1 JIT.1J11.2
Paznuunble ypaBHEHUs IPAMOM Ha INIOCKOCTH. ITKP-1.2 JI1.3 J11.4
Paznmuunble ypaBHeHHs M10CKOCTH. /Cp/ MKP-1.3 [JI1.5J11.6J12.1

OIIK-1.1 J12.2J12.3

OIIK-1.2 J12.4 J12.5

OIIK-1.3 J12.6 J12.7
JI12.8 J12.9J13.1

JI3.2 J13.3

J3.4J13.5

2.7 Tema 2.3. KpuBble U MOBEPXHOCTH BTOPOrO MOPSIKA. IKP-1.1 JI1.1J11.2
Ormpenenenus, ypaBHEHHsI, CBOHCTBAa KPUBEIX BTOPOTO MOPSIIKA ITKP-1.2 JI1.3J11.4
Omnpenenenus, ypaBHEHHs, CBOMCTBA IIOBEPXHOCTEH BTOPOro MKP-1.3 [JI1.5JI1.6J12.1
nopsiika  /JIex/ OIIK-1.1 J12.2 J12.3

OIIK-1.2 J12.4J12.5

OIIK-1.3 J12.6 J12.7
J12.8 J12.9J13.1

JI3.2J13.3

J13.4 J13.5




2.8

Tewma 2.3. KpuBble ¥ MOBEPXHOCTH BTOPOTO MOPSIIKA.
OmnpeneneHus, ypaBHeHHUs1, CBOIICTBA KPUBBIX BTOPOro MOPsIKa
Ornpenenenus, ypaBHEHHsI, CBOHCTBA TOBEPXHOCTEH BTOPOTO
nopsaka /IIp/

IKP-1.1
IIKP-1.2
IKP-1.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1J11.2
J11.3J11.4
JI1.5 J11.6J12.1
J12.2J12.3
J12.4J12.5
J12.6 J12.7
J12.8 J12.9J13.1
JI3.2J13.3
J13.4J13.5




2.9 ITpopaboTka nekuuii, paboTa ¢ IUTEPATypOil, IOJrOTOBKA K 18 IIKP-1.1 J1.1J11.2
KOHTPOJIbHO# pabore /Cp/ IIKP-1.2 JI1.3J11.4
ITKP-1.3 J1.5
OIIK-1.1 JI1.6J12.1
OIIK-1.2 J12.2J12.3
OIIK-1.3 J12.4J12.5
J12.6 J12.7
J12.8
J12.9J13.1
JI3.2J13.3
JI3.4J13.5
Paznea 3. ocaenosaresnbHoctu. [penen pynkuuu
3.1 Tema 3.1. ITocenoBaTeIbHOCTH. 2 IKP-1.1 JI1.1J11.2
IlocnenoBarenpHOCTH, X cBOiicTBa. IIpenen uncioBoi IIKP-1.2 JI1.3J11.4
nocnenoBaTensHocTH /JIex/ IKP-1.3 J1.5
OIIK-1.1 JI1.6J12.1
OIIK-1.2 J12.2712.3
OIIK-1.3 J12.4J12.5
J12.6 J12.7
J2.8
J12.9J13.1
JI3.2J13.3
JI3.4J13.5
3.2 Tema 3.1. [TocnenoBaTenbHOCTH. 8 IKP-1.1 JI1.1J11.2
IMocnenoparensHOCTH, MX cBOMicTBA. IIpenen uncnoBoil ITKP-1.2 JI1.3J11.4
nocnenoBatensHoCcTH /Tp/ TIKP-1.3 JI1.5
OIIK-1.1 JI1.6J12.1
OIIK-1.2 J12.2J12.3
OIIK-1.3 J12.4J12.5
J12.6 J12.7
J12.8
J12.9J13.1
JI3.2J13.3
JI3.4J13.5
3.3 Tema 3.1. ITocnenoBaTenbHOCTH. 2 IKP-1.1 JI1.1J11.2
[TocenoBarenpHOCTH, UX cBOMCTBa. [Ipeaen uncioBoit TIKP-1.2 JI1.3J11.4
nocienosatenbHocTH /Cp/ IIKP-1.3 J1.5
OIIK-1.1 JI1.6J12.1
OIIK-1.2 J12.2712.3
OIIK-1.3 J12.4J12.5
J12.6 J12.7
J12.8
J12.9J13.1
JI3.2J13.3
JI3.4J13.5
3.4 Tema 3.2 OyHKIHS OTHON TIEPEMEHHOA. 2 TIKP-1.1 JI1.1J11.2
Omnpexenenue, cnocoObl 3aaanus. CBoiicTBa QyHKIHH. IKP-1.2 JI1.3J11.4
Onemenrapuble QyHkuuu. CrnoxHas GyHkmust. /JIex/ IIKP-1.3 J1.5
OIlK-1.1 JI1.6J12.1
OIIK-1.2 J12.2712.3
OIIK-1.3 J12.4J12.5
J12.6 J12.7
J12.8
J12.9J13.1
JI3.2J13.3

JI3.4J13.5




35 Tema 3.2 OyHKIUS OJHOM NEPEMEHHOM. 6 IKP-1.1 J1.1J11.2
Omnpenenenue, crocoObl 3aaanus. CBoiicTBa QyHKIH. ITKP-1.2 JI1.3J11.4
OnemenTapuble GyHkuuu. Cnoxzas pynkius. /Ip/ ITKP-1.3 JIL.5

OIIK-1.1 JI1.6J12.1
OIIK-1.2 J12.2J12.3
OIIK-1.3 J12.4J12.5
J12.6 J12.7
J12.8
J12.9J13.1
JI3.2J13.3
JI3.4 J13.5

3.6 IIpopaboTka nexiuid, paboTa ¢ TUTEpPaTypoi, MOArOTOBKA K 10 IIKP-1.1 JIL.1J11.2

KOHTpOJbHOMH padore /Cp/ IIKP-1.2 JI1.3J11.4
ITKP-1.3 JI1.5

OIIK-1.1 JI1.6J12.1

OIIK-1.2 J12.2712.3

OIIK-1.3 J12.4J12.5

J12.6 J12.7
J12.8

J12.9J13.1

JI3.2J13.3

JI3.4J13.5

3.7 Tewma 3.3. [lpenen GpyHKUMHU B TOUKE, HA OECKOHEYHOCTH. 4 IKP-1.1 JI1.1J11.2
OcHOBHBIE TeOpeMEI 0 nipesenax.HenpepslBHOCT ITKP-1.2 JI1.3 J11.4
¢ynkuuu.CpoiicTBa HelpepbIBHBIX GyHKIMI. HenpeprlBHOCTD ITKP-1.3 JI1.5
OCHOBHBIX 3JIeMEHTapHbIX (yHKINH. beckoHeyHO Mabie u OIlK-1.1 JI1.6J12.1
OeckoHeYHO OoJbIINe, UX cBoiicTBa. /Jlex/ OIIK-1.2 J12.2 J12.3

OIIK-1.3 J12.4J12.5
J12.6 J12.7
J12.8
J12.9J13.1
JI3.2J13.3
JI3.4J13.5

3.8 Tewma 3.3. ®ynkuuu.CBOWCTBA HEMPEPHIBHBIX (YHKITHIA. 10 ITKP-1.1 JIL.1J11.2
HenpepbIBHOCTh OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIHH. ITKP-1.2 JI1.3 J11.4
BeckoneuHo maiibie 1 6eCKOHEUHO OoJbinue, ux cBoiicTa. /TIp/ ITKP-1.3 JI.5

OIIK-1.1 JI1.6J12.1
OIIK-1.2 J12.2J12.3
OIIK-1.3 J12.4J12.5
J12.6 J12.7
J12.8
J12.9J13.1
JI3.2J13.3
JI3.4J13.5
3.9 [IpopaboTka nexiuid, paboTta ¢ IUTEPaTYpOi, MOJrOTOBKA K 20 ITKP-1.2 JI.1J11.2
KOHTPOJIbHO# pabore /Cp/ ITIKP-1.3 JI1.6J12.1
OIIK-1.1 J12.2712.4
OIIK-1.2 J12.5J12.6
J12.9713.3
J13.4
Paznen 4. ludpdepenunanbHoe ncunciaenne GyHKIUH 0THOI
nepeMeHHOMH

41 Tewma 4.1 IpoussoaHas GpyHkiuH, auddepeHiua. 2 IKP-1.1 JIT.1 JI1.2
IMpoussonnas. ['eomerpudeckuii 1 Gpu3MUecKnii CMbICT ITKP-1.2 JI1.3 J11.4
TIPOU3BOTHOM. ITIKP-1.3 JI1.5
ITpousBoaHbIE OCHOBHBIX JIeMEHTapHBIX (yHKIMH. [TpaBuna OIIK-1.1 JI1.6J12.1
i hepeHIIPOBaHHS. OIIK-1.2 JI2.2J12.3
Huddepenmman. [Ipumenenne muddepennunana ams OIIK-1.3 J12.4J12.5
MPUOIDKEHHBIX BBIYUCICHUSX. JI2.6 J12.7
IMpousBonusie 1 AU GepeHIrabl BEICIINX MTOPSIKOB. JI2.8
OcHoBHBbIe TeopeMbl quddeperunansaoro ucuncienus /Jlex/ JI2.9J13.1

JI3.2J13.3

JI3.4J13.5




4.2 Tewma 4.1 IlpousBognas Gy, nuddepeHnuan. 14 IKP-1.1 J1.1J11.2
[MpousBoaHas. ['eomeTpuueckuii U PU3MIECKUid CMBICI ITKP-1.2 J1.3J11.4
HPOU3BOJHOM. ITKP-1.3 J1.5
[Tpon3BOJHBIE OCHOBHBIX 3JIeMEeHTapHbIX (yHKIuUi. [TpaBuna OIlK-1.1 JI1.6J12.1
JudhepeHIupoBaHHs. OIIK-1.2 J2.2712.3
Huddepenunan. [Ipumenenne nuddepeHnuana amis OIlK-1.3 J12.4 J12.5
IpUONIOKEHHBIX BEIYHUCIICHUSX. J12.6 J12.7
IMpousBoaHbIe U nU(GepeHIMATBI BEICITHX MOPSIKOB. J12.8
OcHoBHbIe TeopeMbl quddepernnansHoro ucunciaenus /Ip/ JI2.9713.1

JI3.2J13.3
JI3.4J13.5

4.3 Tema 4.2 IMpumenenue auddepeHInaTbHOrO UCUUCICHUS K 4 ITKP-1.1 JI.1J11.2
UCCIIE0BAHUIO U IOCTPOEHUIO IpadHKOB (yHKIHIH IIKP-1.2 J1.3711.4
VYcnoBus Bo3pacTanus v yObIBaHUs (DYHKIUH. DKCTPEMYyM ITKP-1.3 J1.5
¢yHKIMU (MakcuMyM U MUHUMYM). HeoOxoaumble u OIIK-1.1 J1.6J12.1
JIOCTATOYHBIC YCIIOBHS DKCTPEMyMa. OIlK-1.2 J12.2J12.3
Boruyrocts, BHIIYKJIOCTh U TOUKHU Heperuda rpaduka GyHKIUY. OIIK-1.3 J2.4J12.5
Acumnrotsl rpaduka GyHkuud. O0mas cxeMa HCCie0BaHHs J12.6 J12.7
¢yHKIMU U TocTpoeHue ee rpaduxa /JIex/ J2.8

J12.9713.1
JI3.2J13.3
JI3.4J13.5

44 Tema 4.2 Ilpumenenue nuddepeHnInanTbHOro HCUUCIEHU K 10 IKP-1.1 J1.1J11.2
HCCIICIOBAHUIO M TOCTPOCHHUIO TpauKoB yHKITHIA ITKP-1.2 JI1.3J11.4
YcnoBust Bo3pacTaHusl U YObIBaHUS (YHKIUHU. DKCTPEMYM ITKP-1.3 J1.5
(hyHKIMU (MAKCUMYM U MEHUMYM ). HeoOxoaumMble 1 OIlK-1.1 JI1.6J12.1
JIOCTaTOYHBIE YCIOBHS SKCTpEMyMa. OIlK-1.2 J2.2J12.3
BorayrocTs, BBIYKJIOCTh ¥ TOYKH Teperuda rpaduka GyHKIHN. OIlK-1.3 J12.4 J12.5
Acumnrotsl rpaduxa ¢pyHkiuu. O0mas cxeMa UCCIeA0BaHUs J12.6 J12.7
(hyHKIMHU 1 IocTpoeHue ee rpaduka /TIp/ 2.8

J12.9J13.1
JI3.2J13.3
JI3.4J13.5

4.5 IIpopaboTka nexmwmii, paboTa ¢ TUTepaTypod, TOATOTOBKA K 2 [IKP-1.1 JI1.1 J11.2

KOHTpOJbHOHU pabote /Cp/ ITKP-1.2 J1.3J711.4
IKP-1.3 J1.5

OIIK-1.1 J1.6J12.1

OIIK-1.2 J12.2712.3

OIIK-1.3 J2.4J12.5

JI12.6 J12.7
J12.8

J12.9713.1

JI3.2J13.3

JI3.4J13.5

4.6 IIpopaboTka nekiuii, paboTa ¢ IUTEPATypOil, IOATOTOBKA K 36 ITKP-1.2 J1.1J11.2

KOHTpOJIbHOM padote /Cp/ ITIKP-1.3 JI1.6J12.1
OIIK-1.1 J2.2J12.4
OIIK-1.2 JI2.5 J12.6
J12.9J713.3
J3.4
Pazgen 5. UnTerpajabHoe ucuucjieHue GyHKIMii oxHoOM
TepeMeHHOoI

5.1 Tema 5.1. TlepBooOpasHas ¢pyHkuwms. HeonpeneneHHbIH 4 [TKP-1.1 JIT.1J11.2
UHTErpall, ero CBOMCTBa. ITKP-1.2 JI1.3J11.4
Metoapl HHTETpUPOBaHUS (3aMEHa NIEPEMEHHON B ITKP-1.3 JIL.5
HeompeaeaeHHOM uHTerpaje. @opMyna HHTETPUPOBAHUS IO OIlK-1.1 JI1.6J12.1
yacTsM.) HTerprpoBanie OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH. OIIK-1.2 J2.2J12.3
WuterpupoBanue panuoHaIbHBIX ApoOeit. HTerpupoBanue OIIK-1.3 J2.4J12.5
TPUTOHOMETPHUECKUX U MPOCTEUINX UPPALIUOHAIBHBIX J12.6 J12.7
¢dynkmit /Jlex/ J12.8

J12.9J13.1
JI3.2J13.3

JI3.4J13.5




5.2 Tema 5.1. IlepooOpasHas dyHkuus. HeonpeneneHHblit IIKP-1.1 J1.1J11.2
MHTErpall, ero CBOMCTBA. IIKP-1.2 JI1.3J11.4
Metob! UHTEIpUPOBaHU (3aMEHa IIEPEMEHHOM B ITKP-1.3 J1.5
HeomnpeeIeHHOM HHTerpaiie. @opMylia HHTErpUPOBAHHS IO OIlK-1.1 JI1.6J12.1
yacTsaM.) IHTerpupoBaHye OCHOBHBIX 3JI€MEHTapHbIX (PYHKLUIL. OIIK-1.2 J12.2J12.3
WuterpupoBanne panuoHaNbHBIX qpobeii. MHTerpupoBanue OIIK-1.3 J12.4 J12.5
TPUTOHOMETPUYECKUX U IPOCTEUIINX UPPALUOHAIBHBIX J12.6 J12.7
¢dbynkuntii /Tp/ 2.8

J12.9J13.1
JI3.2J13.3
JI3.4J13.5

5.3 Tema 5.2. OnpenesieHHBI HHTETpaIL.  (3aMEHBI IEPEMEHHO; IKP-1.1 JIL.1J11.2
UHTETPUPOBAHUE 110 YACTSIM) JJIs ONIPEIETIEHHOT0 UHTETpala. IIKP-1.2 JI1.3J11.4
OnpeeneHHbIH HHTETPal, €ro FreOMETPHUYCCKHIA CMBICT, IKP-1.3 J1.5
cpoiictBa. @opmyna Herorona-JleitOHuma. OIlK-1.1 JI1.6J12.1
Metoap! uaTerpupoBanus. /Jex/ OIlK-1.2 JI2.2J12.3

OIIK-1.3 J12.4J12.5
J12.6 J12.7
J2.8
J12.9J13.1
JI3.2J13.3
JI3.4J13.5

54 Tema 5.2. OnpeneneHHbIH HHTErpall.  (3aMEHbI IEPEeMEHHOI; IKP-1.1 JI1.1J11.2
WHTETPUPOBAHUE I10 YACTSIM) LIS OTIPEAeNICHHOTO HHTeTpaa. TIKP-1.2 JI1.3J11.4
OnpeneneHHbli HHTErpall, ero FreoMeTPUUYECKUil CMbICT, IIKP-1.3 J1.5
cpoiictBa. Popmyna Herotona-JIeitOHua. OIlK-1.1 JI1.6J12.1
Meronas! unTerpupoBanus. /IIp/ OIIK-1.2 J12.2J12.3

OIIK-1.3 J12.4J12.5
J12.6 J12.7
J12.8
J12.9J13.1
JI3.2J13.3
JI3.4J13.5

55 Tema 5.3 'eomeTprdeckre MPIIIOKEHUS OIIPeIEeIEHHOTO TIKP-1.1 JIT.1JI1.2
MHTErpaJa: BbIYUCIICHHUE IUIOIAAN KPUBOJIMHEHHON Tpaneuuy; ITKP-1.2 JI1.3 J11.4
BBIUMCJICHHE JIIMHBI IyTH KPUBOH; BEIYUCIIEHUE 00BhEMa Tena TIKP-1.3 JI1.5
Bpamenus. /IIp/ OIlK-1.1 JI1.6J12.1

OIIK-1.2 J12.2J12.3
OIIK-1.3 J12.4J12.5
J12.6 J12.7

J12.8
J12.9J13.1
JI3.2J13.3
JI3.4J13.5
5.6 Tema 5.4. HecoOCTBEHHBIN MHTETpa IKP-1.1 JI.1J11.2
CBoticTBa, MPUMEPHI BEITHCICHUS TIKP-1.2 JI1.3J11.4
/JTex/ IIKP-1.3 J1.5
OIIK-1.1 JI1.6J12.1
OIIK-1.2 J12.2712.3
OIIK-1.3 J12.4J12.5
J12.6 J12.7

J12.8
J12.9J13.1
JI3.2J13.3

JI3.4J13.5




5.7

Tema 5.4. HecoOCTBEHHBIN MHTETPAJ
CaolicTBa, mpuMepsl Beluncienus /IIp/

IKP-1.1
IIKP-1.2
IKP-1.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1J11.2
J11.3J11.4
J1.5
JI1.6J12.1
J12.2J12.3
J12.4J12.5
J12.6 J12.7
J12.8
J12.9J13.1
JI3.2J13.3
J13.4J13.5




5.8 Tema 5.3 'eomeTpudecKue IPUIOKEHUS OIPENSIEHHOIO 1 IIKP-1.1 J1.1J11.2
WHTETpalia: BEIUYMCIICHNE TUTOIIAIU KPUBOJIHMHEWHON Tpamnennu; IIKP-1.2 JI1.3J11.4
BBIYUCIICHHE JITTMHBI YT KPUBOH; BEIUMCIICHHE 00bEMa Tea TIKP-1.3 JI1.5
BpaueHus. /Jlex/ OIlK-1.1 JI1.6J12.1

OIIK-1.2 J2.2712.3
OIIK-1.3 J12.4J12.5
J12.6 J12.7

J12.8
J12.9713.1
JI3.2J13.3
JI3.4J13.5

5.9 IIpopaboTka nekuuii, pabota ¢ IUTEPaTYpOil, HOATOTOBKA K 18 IKP-1.1 JI.1J11.2

KOHTpOJbHOMH padore /Cp/ IIKP-1.2 J1.3711.4
IKP-1.3 J1.5
OIlK-1.1 J1.6J12.1
OIIK-1.2 J12.2712.3
OIIK-1.3 J2.4J12.5
JI12.6 J12.7
J2.8
J12.9713.1
JI3.2J13.3
JI3.4J13.5
Paznen 6. O0bikHOBeHHBIE TH(epeHINATbHbIE YPABHEHHS.

6.1 Tewma 6.1. Iuddepennmanbabie ypaBHeHUS 1-ro mopsika 2 TIKP-1.1 JI.1J11.2
OcHoBHBIe onpefeneHus. Pa3nuunble THIIBL 1Ud. ypaBHEHUH. ITKP-1.2 J1.3711.4
CriocoOblI petieHus aud). ypaBHCHUH. TIKP-1.3 J1.5
/JTex/ OIIK-1.1 J1.6J12.1

OIlK-1.2 J2.2712.3
OIIK-1.3 J12.4J12.5
J12.6 J12.7

J12.8
J12.9J13.1
JI3.2J13.3
JI3.4J13.5

6.2 Tema 6.1. luddepenHunanbuele ypaBHEHUS 1-T0 mopsaaka 4 ITKP-1.1 JI1.1J11.2
OcHoBHbIe onpesieieHns. Pa3inunbie THITBI AU(. ypaBHEHHH. TIKP-1.2 JI1.3J11.4
Crnioco0s1 pemienust aud. ypasHenuid. /TIp/ IKP-1.3 J1.5

OIIK-1.1 J1.6J12.1
OIlK-1.2 J2.2712.3
OIIK-1.3 J2.4J12.5
JI12.6 J12.7
J12.8
J12.9713.1
JI3.2713.3
JI3.4J13.5

6.3 Tewma 6.2. Jluneiinsie auddepeHImanbHble ypaBHEHUS 2-T0 4 TIKP-1.1 JI.1J11.2

HOPSIKa C MOCTOSTHHBIMU Kod¢ duimentamu /I1p/ IIKP-1.2 JI1.3 J11.4
IIKP-1.3 J1.5

OIIK-1.1 J1.6J12.1

OIIK-1.2 J12.2712.3

OIIK-1.3 J2.4J12.5

J12.6 J12.7
J12.8

J12.9J13.1

JI3.2J13.3

JI3.4J13.5




6.4 Tema 6.2. Jluneiinsle quddepeHnanbable ypaBHEHUS 2-T0 2 IKP-1.1 J1.1J11.2
MOPS/IKA C TOCTOSIHHBIMU KO3 dunneHTamu /Jlex/ ITKP-1.2 JI1.3J11.4
ITKP-1.3 J1.5
OIIK-1.1 JI1.6J12.1
OIIK-1.2 J12.2J12.3
OIIK-1.3 J12.4J12.5
J12.6 J12.7
J12.8
J12.9J13.1
JI3.2J13.3
JI3.4J13.5
6.5 Tema 6.3.CuctemMsl JTuHEHHBIX  AuddepeHnanbHbIX 4 ITKP-1.1 JIL.1J11.2
ypaBHEHHMI ¢ TOCTOSHHBIMU K03 dunnenramu /IIp/ IIKP-1.2 JI1.3J11.4
ITKP-1.3 J1.5
OIIK-1.1 JI1.6J12.1
OIIK-1.2 J12.2712.3
OIIK-1.3 J12.4J12.5
J12.6 J12.7
J2.8
J12.9J13.1
JI3.2J13.3
JI3.4J13.5
6.6 TIpopaboTka nekiuii, paboTa ¢ IUTepaTypoi, MOJrOTOBKA K 30 IIKP-1.2 JI1.1J11.2
KOHTpOJIbHOM padote /Cp/ ITKP-1.3 JI1.6J12.1
OIIK-1.1 J12.2J12.4
OIIK-1.2 J12.5J12.6
J12.9]13.3
J3.4
Pazgen 7. Paabl
7.1 Yucnossle ¥ GyHKINOHATBHEIE psiibl.  /JIex/ 2 IKP-1.1 JI1.1J11.2
ITKP-1.2 JI1.3J11.4
IKP-1.3 J1.5
OIIK-1.1 JI1.6J12.1
OIIK-1.2 J12.2712.3
OIIK-1.3 J12.4J12.5
J12.6 J12.7
J12.8
J12.9J13.1
JI3.2J13.3
JI3.4J13.5
7.2 Yucnossle ¥ QyHKIMOHAIBHBIE psaabl.  /IIp/ 4 IKP-1.1 JI1.1J11.2
IKP-1.2 JI1.3711.4
ITKP-1.3 J1.5
OIIK-1.1 JI1.6J12.1
OIIK-1.2 J12.2J12.3
OIIK-1.3 J12.4J12.5
J12.6 J12.7
J12.8
J12.9J13.1
JI3.2J13.3
JI3.4 J13.5
7.3 IIpopaboTka nekuii, paboTa ¢ IUTEpaTypoi, OJArOTOBKA K 10 ITKP-1.2 JIT.1 JI1.2
KOHTpoJbHOHI pabote /Cp/ ITKP-1.3 JI1.6J12.1
OIIK-1.1 J12.2712.4
OIIK-1.2 J12.5J12.6
J12.9713.3
J3.4

Pa3nen 8. ®ynknuu HeCKOJbKHX MepPeMeHHBIX




8.1 OyHKIUM HECKOJIBKUX NEPEMEHHBIX, 00JaCThb ONPEAEICHHUS. 2 IIKP-1.2 J1.1J11.2
ITpenen u HENPEPHIBHOCTH (D)YHKIUHU HECKOJIBKUX NIEPEMEHHBIX. ITKP-1.3 JI1.6J12.1
OCHOBHBIE CBOMCTBA HENPEPHIBHBIX (PYHKIIHUI. OIlK-1.1 J2.2J12.4
YactHble Mpon3BogHbIE U Au(GepeHpoBanne HyHKINN OIIK-1.2 J12.5J12.6
HECKOJIBKHX IepeMeHHbIX. YacTHbIE TPOU3BOIHbIE U JI2.9J13.3
muddepennuansl BeIcuX nopsaakos.  Juddepernunposanue J13.4
HESIBHBIX (DYHKIHN. DKCTPEMyMBI (PYHKIUI HECKOIbKUX
nepeMeHHBIX. HaxosxneHne HanboIbIINX M HAaNMEHBIINX
3HaueHnit Gynkuun. /Jlex/

8.2 OyHKIUHM HECKOJIBKUX NEPEMEHHBIX, 00JaCTh ONPEACICHHUS. 4 IKP-1.1 JI1.1J11.2
Ipenen u HeNpepBIBHOCTh PYHKIIMK HECKOIBKHUX MEPEMEHHBIX. ITKP-1.2 JI1.3J11.4
OCHOBHBIE CBOICTBA HENIPEPBIBHBIX (DYHKIUH. ITKP-1.3 JI1.5
YacTHble Mpou3BoHbIC U Au(depeHIMpoBaHne HYHKIIUH OIlK-1.1 JI1.6J12.1
HECKOJIBKHX NepeMeHHbIX. YacTHbIE MPOU3BOJHBIE U OIIK-1.2 J12.2J12.3
muddepeHInabl BRICHHX MOpsAakoB.  Juddepenunporanue OIlK-1.3 J12.4 J12.5
HEABHBIX (YHKIUN. DKCTPEMyMBI (PYHKLUI HECKOIBKUX J12.6 J12.7
nepeMeHHbIX. HaxoxneHne HanboIbIIuX U HAMMEHBIINX J12.8
3HaueHu# pynkuuu. /TIp/ J12.9713.1

JI3.2J13.3
JI3.4J13.5
8.3 3amaua 00 00bEME UIMHAPUIECKOTo Opyca. JIBoiHOMN 1 2 ITKP-1.2 JIL.1J11.2
TPOMHOI MHTErpajbl, X CBOHCTBA U BhluUcIeHue /JIek/ ITKP-1.3 JI1.6J12.1
OIIK-1.1 J12.2712.4
OIIK-1.2 J12.5J12.6
J12.9713.3
J13.4
8.4 3amaua 00 00bEME UIMHAPUIECKOTo Opyca. JIBOHHOMN 1 4 ITKP-1.1 JIL.1J11.2
TPOMHOI MHTErpabl, UX cBOHCTBa U Bhruuciaenue /Ip/ ITKP-1.2 JI1.3J11.4
IKP-1.3 JI1.5
OIIK-1.1 JI1.6J12.1
OIIK-1.2 J12.2712.3
OIIK-1.3 J12.4J12.5
J12.6 J12.7
J12.8
J12.9J13.1
JI3.2J13.3
JI3.4 J13.5
Pa3nen 9. Kontpoan
9.1 Ok3ameH /Dk3ameH/ 36 IKP-1.1 JI1.1J11.2
ITKP-1.2 JI1.3J11.4
IKP-1.3 JI1.5
OIIK-1.1 JI1.6J12.1
OIIK-1.2 J12.2J12.3
OIIK-1.3 J12.4J12.5
J12.6 J12.7
J12.8
J12.9J13.1
JI3.2J13.3
JI3.4J13.5
9.2 3auer /3auér/ 0 IMKP-1.1 JI.1J11.2
ITKP-1.2 JI1.3711.4
ITKP-1.3 JI1.5
OIIK-1.1 JI1.6J12.1
OIIK-1.2 J12.2712.3
OIIK-1.3 J12.4J12.5
J12.6 J12.7
J12.8
J12.9J13.1
JI3.2J13.3

JI3.4J13.5




9.3

Dk3aMeH /Dk3ameH/

3 36 IIKp-1.1  (JI1.1JI1.2 JI1.3
IKP-1.2 J1.4J11.5

IKP-1.3 [JI1.6J12.1 JI2.2

OIIK-1.1 [JI2.3 JI2.4 J12.5

OIIK-1.2 |JI12.6 JI2.7 J12.8

OIIK-1.3 |JI2.9J13.1 JI3.2

JI3.3J13.4 J13.5

4. POHJ OHEHOYHBIX CPEJICTB

CTpyKTypa U coziepKaHue (oHa OLEHOYHBIX CPEJCTB IS IIPOBEJCHUS TEKYIIESH U TPOMEXKYTOYHOH aTTecTaluu
npeacrasieHsl B [Ipunoxkennn 1 k pabodeii mporpaMme AUCIHUILTHHBL.

5. YYHEBHO-METOJMYECKOE H THO®OPMAIIMOHHOE OBECHHEYEHUE JUCHUIIINHBI

5.1. OcHoBHas JAUTEpPaTYypa

ABTODHI, 3arnaBue H3paTenscTBO, IO Konuu-Bo
JI1.1 |IIumaues OCHOBBI BBICIIICH MaTeMaTuku: Y4e0. M.: Bercm. mk., 2003 0
mocobue Jyisi CTYJJCHTOB BY30B
JI1.2  |IlIumaues 3amauHuK Mo BICIICH MaTeMaTrke: yue0. |M.: Bricmr. mk., 2005 0
mocoOue I CTyJICHTOB BBICII. y4e0.
JI1.3  |IlIumaues Briciias maremartuka: yaed. amst ctyaeHToB |M.: Beicmr. mk., 2005 0
BBICII. y4e0. 3aBeACHUI
JI1.4 |Kpemep, Haym Maremartuka Uit 9KOHOMHCTOB: OT M.: Beicmiee 5
[lleseneruy, [Iytko, |ApudmMeTrkn 10 DKOHOMETPUKH: obpasosanue, 2007
b. A. y4e0.-crpas. mocodue
JI1.5 |Tao T., Kpemep ., |Huawei: JTugepcTBo, KopriopaTuBHas Mocksa: Omumn-busnec, | http://biblioclub.ru/index.
Uynsbo V. KYJbTYpa, OTKPBITOCTb: ayJJHOU3/IaHHE 2017 php?
page=book&id=606521
HEOTPaHWYIEHHBIN JOCTYII
JUTS 3aPETUCTPUPOBAHHBIX
oJib30BaTenei
JI1.6 |Kpemep, H. I11., Beicimast MaTeMaTrKa JJ1sl 9KOHOMHCTOB: Mockga: http://www.iprbookshop.
Mytxo, Bb. A., y4eOHHK JUTS CTYJIEHTOB BY30B, IOHUTU-JJAHA, 2017 ru/74953.html
Tpummn, U. M., 00yJaroIXcsl M0 YSKOHOMUYIECKUM HEOTpaHUYEHHBIN 0CTYT
®punman, M. H., CIIEIUAILHOCTSAM JUISL 3aperuCTPUPOBAHHBIX
Kpemep, H. 111. noJb30BaTeIeh
5.2. JlonoiHATEIbHAS TUTEPATYpPa
ABTOpHI, 3arnaBue WznarenscTBO, rox Konunu-so
JI2.1  |IIuceMeHHBIi Koncnexr nexiwuii no Beicued matematuxe: |M.: Aiipuc Ipecc, 2007- 0
[B24.] 2008
JI2.2  |TIucemennsiii JI.T.  |Bbicias maremaruka: 100 sx3aMeHalr. M.: Aiipuc mipecc: Ponbd, 1
otBeToB: IlepBblil Kypc 1999
J12.3  |BeknemurneBa JI.A., |COOpHUK 3a1a4 0 aHATUTHICCKOM M.: ®usmatiut, 2001 116
[Terposuu A.1O. reOMETPUH U THHEHHO anrebpe
JI2.4 |bepmanI'. H. CoopHuKk 3a7a4 1o Kypcy Maremaruaeckoro |CII6.: ITpodeccus, 2005 96
aHanu3a: y4e0. mocoodue
JI2.5 |baspuu U. U. Kparkwuii Kypc BBICIICH MaTEeMaTHKH: Mocksa: ®uzMaTiuT, http://biblioclub.ru/index.

Y4eOHUK

2003

php?
page=book&id=67300
HEOTpaHMYCHHBIN TOCTYI
IUTSL 3aPETHCTPUPOBAHHBIX
MOJIb30BaTeleh




JI2.6

I'eBopxksn I1. C.

Briciias maremartuka. JIuneiinas anrebpa u
aHaIUTUYECKas TeOMETpHs: yueOHoe
nocobue

MockBa: ®u3mMaTiIuT,
2011

http://biblioclub.ru/index.
php?
page=book&id=82792
HeOI‘paHI/I‘{eHHHﬁ JAOCTYII
JUI 3apETUCTPUPOBAHHBIX
OJTh30BaATEIICH




ABTOpHI, 3armaBue H3narenscTBO, TOJ Komnu-Bo
JI2.7 |TyrauGaes A. A. Beicurast Matematrka. OCHOBBI Mocksa: ®JIMHTA, 2018| http://biblioclub.ru/index.
MaTeMaTH4YeCKOro aHallh3a: 3a/1auH C php?
PELIeHUSAME U TEOpHs: YIeOHUK page=book&id=607450
HEOTpaHHYCHHBIH TOCTYI
VTS 3aPETHCTPUPOBAHHBIX
10JIb30BaTeNnei
JI2.8 |Maxosa, H. B, Juddepenunansusie ucunciaenns Gpyskiuun |Mocksa: MOCKOBCKast http://www.iprbookshop.
Maryp, @. K. OJTHOM MEPEMEHHO: METOJUICCKUEC rocyJapcTBeHHas ru/46707.html
PEKOMEHAAIU N aKaJieMusl BOJHOTO HeOFpaHI/I‘{eHHHﬁ JOCTYIL
TpaHCHOPTa, 2010 JUIA 3apEruCTPpUPOBAHHBIX
HOJIb30BaTENeH
JI2.9 |Kap6aumnckas, H. b., |Maremaruka: yue6HOE mocoone Mocksa: Poccuniicknii http://www.iprbookshop.
JlebGenena, E. C., rOCyapCTBEHHBIHA ru/49604.html
XaputoHoBa, E. E., YHHBEPCUTET HEOTpaHUYEHHBIN JOCTYTI
Yepuenos, M. M., npasocyus, 2015 UL 3aPErUCTPUPOBAHHBIX
Yepnenos, M. M. 0JIb30BaTenei
5.3. Metoanyeckue pa3padoxu
ABTOpBI, 3arnaBue WznarenscTBO, rox Konnua-Bo
JI.1 |Tycak A.A.,T'ycak |CrnpaBOYHHK IO BBICLIEH MaTeMaTHKE Munck: TerpaCucremc, 1
'M. 1999
JI.2 |Topenos B. 1., Beicinast MareMaTrka: COOpHUK Mockga: Poccutickas http://biblioclub.ru/index.
Jlepamesa O. H., KOHTPOJIBHBIX 3aJIaHUi: COOPHUK 3a1a4 U MEXIyHapOIHAas php?
Jlenamesa T. H. yIpaKHEHUI akajzemus TypusMa, 2011 | page=hook&id=258318
HEOTPaHHYEHHBIH TOCTYIT
UL 3apETUCTPUPOBAHHBIX
0JIb30BaTenei
JI.3  |Bammuu K. B., Banaun |Kparkuit Kype BbICIIENH MaTeMaTHKH: Mocksa: Jamkos u K°, | http://biblioclub.ru/index.
@. K., Txeddans B. |yueOHMK 2020 php?
., Makpupenko E. page=book&id=573171
JI., Pyxocyes A. B. HEOTpaHUYEHHBIN 10CTYT
VTS 3aPETHCTPUPOBAHHBIX
oJib30BaTenei
JI.4 |EBnokumoB, M. A., |CGopHuK 3a1a4 10 BBICIIEH MaTeMaTHKE. Camapa: Camapckuii http://www.iprbookshop.
Myparoga, JI. A., TecToBBIE METOIBI KOHTPOJIS 3HaHUiA. B 3 roCyJapCTBEHHbII ru/91795.html
JInmanoga, JI. B. Tomax. T.3 TEeXHUYECKUH HEOTpaHUYEHHBIN J0CTyT
yHuBepcuret, ObC ACB, A4 3aperucTpupoOBaHHLIX
2015 NoJb30BaTeneH
JI.5 |IIunkuna, C. B., MaremMaTHueCKHe OCHOBBI YIPABJICHHUS! Mocksa: MUCHU-MI'CY, | http://www.iprbookshop.
®okwuna, E. H. (TpakTHYECKHe 3aHATHN): 3BC ACB, 2020 ru/101860.html

Yy4e0HO-METOANIECKOE TTOcoOHe

HEOTPaHWYIEHHBIN JOCTYII
VTS 3apETUCTPUPOBAHHBIX
MOJIb30BaTeIeh

5.3 IIpodeccuonanbubie 6a3bl AAHHBIX U HHPOPMALMOHHBbIE CIPABOYHbIE CHCTEMbI

DenepanbHblii opTan «Poccuiickoe odpaszosanuey/ http://www.edu.ru

Enunas xosutekuust iupoBsix 00paszoBarenbHbIX pecypcoB (Equnas xomutexuust LIOP) — http://school-collection.edu.ru

http://www.consultant.ru - uapopmanoHHO-CIIpaBOYHAs CHCTEMA

kvant.mirrorl.mccme.ru — yueGHbIe MaTepHaIIbI

5.4. IlepeyeHb NporpaMMHOro odecreyeHnst

Microsoft Office

5.5. YueGHO-MeTOAMYECKHE MATEPHAJIBI VISl CTYA€HTOB € OTPAHHYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS

ITpy HE0OXOOUMOCTH TO 3asIBICHUIO OOYYAIOLIEroCsl ¢ OTPAaHMUYEHHBIMH BO3MOXKHOCTSIMU 3I0POBbsl y4EOHO-METOIUUECKHE
MaTepualibl IPeIOCTaBISIOTCS B (POpMax, afalTHPOBAHHBIX K OTPAHUYSHHUSM 310POBbS U BOCTIPHUATHS HHpOopManuu. Jis ui ¢
HapyIIEeHHUsAMH 3peHHUs: B popMe ayanodaiina; B nedaTHON Gopme yBeandeHHBIM MpudToM. I I ¢ HapyLISHUSIMU CIIyXa: B
(bopMe 3JIeKTPOHHOTO JTOKYMEHTa; B Iie4aTHoi Gopme. st M1 ¢ HapyIIEHHSIME OTIOPHO-IBUTATEIBFHOTO armnapara: B popme
9JIEKTPOHHOTO TOKYMEHTa; B IeyaTHOH (opme.




6. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHHME JUCITUIIJIMHBI (MOY JIS1)




ITomemenus ast OpOBEAEHHS BCEX BUIOB PaboOT, IPEAYCMOTPEHHBIX y4eOHbBIM IIJIAHOM, YKOMILIEKTOBaHbl HEOOXO0IUMOM
CHELHAIN3UPOBAHHON yueOHON MeOebIo M TEXHUNIECKUMH CPEeACTBaMH 00ydeHus. [ mpoBeieHns TIeKINOHHBIX,
MPaKTUYIECKUX 3aHATUH UCIIOIb3YEeTCs IEMOHCTPALIUOHHOE 000Dy I0BaHHUE.

7. METOAUYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA IO OCBOEHUIO JTUCHHUTITUHBI (MOY JIST)

MeTOZ[I/I'{eCKI/Ie YKa3aHus 10 OCBOCHUIO NMCHUIUIMHBI IIPEACTABIICHBI B HpI/IJ'IO)KeHI/II/I 2k pa6oqel71 nporpaMmMe JUCHUITIIUHBI.




IIpunoxenue 1

1. Onucanue mnokasartejiell u KpUTEpUEB OINCHUBaAaHUA KOMHeTeHHHﬁ Ha
PA3INYHBIX 3Tallax UX q)OpMI/IpOBaHI/IH, OIIHCaHuC IIKAJ ONCHUBAaHUA

1.1 Iloka3aTenu u KPUTCPHUU OLICHUBAHHA KOMHCTCHHI/If/'Il

3VH, cocrasausroniue
KOMIIETEHITHIO

Iloka3arenu
OLICHUBAaHUS

Kpurepuu onenuBanus

CpencrBa
OLICHUBAHMSI

[TKP-1: CriocoGeH mpuMeHSITh CHCTEMHBIH IMOAXO0/1 U MaTeMAaTHYECKUE METOIbI B (DOpMaIu3aiuu
pelIeHNs TPUKJIIAIHBIX 3a/1a4

3: 3HaeT U NpUMEHseT
MaTEMATHYCCKUE MCTO/IbI
IUISL pELICHUS
NPaKTHYECKHUX 3a]a4

OcyiecTBiieHHE
MoucKa u cbopa
HE00X0IMMOM
JTUTEPATYPHI,
W3YYCHHC
JICKIIMOHHOI'O
Marepuana,
OCHOBHOU U
JIOTIOJTHUTEIILHOM
JTUTEPATYPHI,
IIOJrOTOBKA JOKJIa1a

COOTBETCTBHE MpoleMe
HCCIIEIOBaHMs; IIOJHOTA
U COJIEPIKATEIbHOCTh
OTBETA; YMCHHE
MPUBOANUTH TIPUMEPHL;
yYMEHHUE OTCTauBaTh
CBOIO MO3UILIMI0; YMEHUE
MOJTb30BATHCS
JOTIOJTHUTEIBHOU
JUTEPATYPOU NIpH
MOJITOTOBKE K 3aHATHUSAM;
COOTBETCTBHE
MIPECTaBICHHOMN
uHpopMaIuu
MaTepHuagam JeKIUHN U
y4eOHOI1 TuTeparypsl,
CBEJICHUSM U3
MH(pOPMAaIMOHHBIX
pecypcoB UHTEpHET

BD - Bonpocs! k
9K3aMEHy

B3-Bomnpocs! k
3a4yery

N3-unnuBunyanpHOe
3aJaHue,

T-TecToBBIE 3adaHUA

K3- xoHTpOIIBHEIE
3aaHMs

VY: YMeer NpuMeHAThH
TUIIOBBIE MOIXOBI K
pa3paboTke
IPOrPaMMHOTO
obecrnieueHus

N3yuenue
COBPEMEHHBIX
UH(pOpPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH

JIOCTOBEPHOCTD PELICHUS
3aJJaHUH ¢ TIOMOIIBIO
MPOrPAMMHBIX CPEJICTB

BO - Bonpocs! k
9K3aMEHy

B3-Bonpocs! k
3ayery

N3-unnuBuayaibHOE
3ajJaHue,

T-TecToBEIE 3aMaHNsA

K3- koHTpoOsbHBIE
3alaHuA




B: Hcnosb3yer MmeToasl
CHCTEMHOTO aHaJIn3a
pecypcamu.

Hcnonn3oBanue
COBPEMEHHBIX
MH(POPMAIMOHHBIX
TEXHOJIOTHH

JIOCTOBEPHOCTH PEILICHUS
3aJJaHUM C TTOMOIIBIO
IIPOrpaMMHBIX CPEICTB,
MPaBUIILHOCTh
BBIIOJIHEHHUS TECTOBOT'O
3aJ]aHUs

BD - Bonpocs! k
9K3aMEHy

B3-Bonpocsl k
3a4ery

N3-unnuBuyansHoe
3aJaHue,

T-TecToBEIE 3a1aHUA

K3- xoHTpOIBHEIE
3aaHMs

OIIK-1: CriocobeH NpUMEHSITh €CTeCTBEHHOHAYYHbIE U OOIIENHKEHEPHBIE 3HAHUSI, METO/IbI
MaTeMaTHUYECKOT0 aHallu3a U MOJICTUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTATHHOTO
MCCIIeIOBaHMS B TPO(ECCHOHATLHOMN IEATEIIEHOCTH;

3: 3HaeT OCHOBHI
MaTeMaTHUKH, QU3HKH,
BBIYMCIIUTEIHHOM
TEXHUKHU U
MPOrpaMMHUPOBAHUSI.

Ocy1iecTBiieHHe
TOMCKa U cOopa
Heo0X0InuMO
JTUTEPATYPHI,
W3y4eHUe
JIEKIIMOHHOT'O
Marepuana,
OCHOBHOH U
JIOTIOJIHUTEIIHLHOM
JTUTEPATYPHI,
MOATOTOBKA JOK/Iaaa

COOTBETCTBHE IIpobIIeMe
HCCIIEI0OBaHMs; TI0JHOTA
U COJEPIKATEIBHOCTD
OTBETAa; YMCHUE
IIPUBOJUTD IIPUMEPBL;
YMEHHE OTCTanBaTh
CBOIO MTO3ULIMIO; YMEHUE
I10JIB30BAThCS
JOTIOJIHUTEIBHOU
JIUTEpPaTypou Nnpu
MIO/ITOTOBKE K 3aHATHM;
COOTBETCTBHUE
MPEICTAaBICHHON
nHpopmanun
Marepuanam JIEKIUU U
y4eOHOM TuTepaTyphl,
CBEICHUSIM U3
MH(OPMALIMOHHBIX
pecypcoB UHTEpHET

BD - Bompock! k
9K3aMEHY

B3-Bompocs! k
3aueTy

W3-unpuBunyansHoe
3aJlaHue,

T-TecToBEIE 3a1aHUA

K3- xoHTpONIBEHEIE
3a/laHus

V: VMmeer pemarsb
CTaHJapTHHIC
npodecCuOHATbHBIC
3a/1a4u C IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX
001I1e-uHKEHEPHBIX
3HaHUM, METOJOB
MaTeMaTU4eCKOro
aHanu3a u
MOJEIIUPOBAHUS.

N3yuenne
COBPEMEHHBIX
nH(}OPMAaLIMOHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTUM

JIOCTOBEPHOCTH PEIICHUS
3aJJaHUH C IIOMOIILIO
MIPOTrPaMMHBIX CPEICTB

B3 - Bonpocs! k
9K3aMEHY

B3-Bompocs! k
3aueTy

N3-unauBuyansHoe
3aJaHue,

T-TecToBEIE 3aJaHUS

K3- xoHTpONIBEHEIE
3aaHMs




B: Bnaneer HaBblkaMu Hcnons3oBanue JIOCTOBEPHOCTH perieHus | BO - Bonpocs! k

TEOPETHYECKOTO U COBPEMEHHBIX 3aJIaHHUi C TOMOIIIBIO 3K3aMEHY

9KCIEPUMEHTAIILHOTO MH(POPMALIMOHHBIX IIPOrpaMMHBIX CPEICTB,

HCCIEN0BAHUS OOBEKTOB | TEXHOJIOTHM MPaBUILHOCTh B3-ponpocer k

npo¢eCCHOHATBHON BBITIOTHEHHS TECTOBOr0 | o 01y

JeITEIbHOCTH. 3aJaHus N3-unauBuayansHoe
3aJlaHue,

T-TecToBEIE 3aHaHUA

K3- koHTposbHBIE
3a/laHus

1.2 HIkajabl ONEHUBAHUS:

Tekymuil KOHTPOJIb YCIIEBAEMOCTH M NPOMEXKYTOUHAasi arrectauust B 1 cemecTp u B 3 cemecte
OCYIIECTBIISIETCA B PaMKaX HAKOIUTENBHOHN OaTbHO-PEUTHHTOBOM crucTeMbl B 100-0ammpHOM mIKae:

84-100 | 5 (oTauuHO)

67-83 | 4 (xopomio)

50-66 | 3 (yIOBIIETBOPUTEIBHO)
0-49 | 2 (HeyOBIETBOPUTEIHHO)

Texymuii KOHTPOJIb YCIIEBAEMOCTH M IPOMEKYTOUYHASI aTTECTALIUS BO 2 CEMECTPE OCYIIECTBISIETCS B
paMKax HaKOIHUTENbHOW OaTbHO-PEUTHHTOBOM cucTeMbl B 100-0amibpHOI mikane:

50-100 6amnoB (3auer);

0-49 6amroB (HE3ayeT).

2 TunoBble KOHTPOJIbHbIC 32/IaHUS WJIM MHbIE MAaTepHAJbl, HEOOXOAUMbIE JIJIf
OLCHKH 3HAHUIN, YMEHHMHA, HABBLIKOB W (WIH) ONbITA JAeATEJbHOCTH,
XapaKTepu3yKIHUX 3Tanbl GOpMHUPOBAHUSA KOMIIETCHLIUH B NMpoLecce 0CBOCHUA
00pa3oBaTeJbHOM MPOrPaMMBbI

Bonpocs! k 3k3ameny (1 cemectp)

no qucauiuimae  Mamemamuka

1 yacmp
1. MmuoxectBa. Ilpumepsl. Omepanym Hag MHOXecTBaMU. (OCHOBHBIE omnepaudyd HaJl
MHOKECTBaMH.
MOo1mHOCTE MHOXKECTBA.

2. JlexapToBbI IPAMOYTOJIBHBIE KOOPIWHATHI Ha TuIOCKOCTH. 3. IlonspHbIe KOOpIUHATHI. 3aBUCUMOCTh
MEXy MOJSIPHBIMA U TIPSIMOYTOJIBHBIMHU KOOPIUHATAMH (C BEIBOJIOM).




4 HatypansHbeie uucna. llensle uucna. Uppauuonansupie uncna. JleHCTBUTENbHBIE YHCTA
(pa3nuuHbIe MOAXOAB! K ONpeIecHII0). Pacmmpenue NoHATHS YUCia.

5 KowmmiekcHble uucna. JledcTBUTENbHAsT W MHUMAas 4YacTH KOMIUIEKCHOIO 4ucia. Monyinb.
ConpshkeHHOE KOMIUIEKCHOE YHCIIO . ['eoMeTprueckoe n300pakeHNe KOMILICKCHBIX YUCEIL.

6.Cymma, pa3HOCTh, YMHOXEHHE, JeJeHHe KOMIUIEKCHBIX uucen B anreOpamdeckoit dopme (c
JI0Ka3aTeILCTBOM).

7.TpuronomeTpudeckast (hopMa KOMIDICKCHOTO YUCIIa. Y MHOKEHHUE U JICJICHUE KOMIUIEKCHBIX YUCEIl B
TPUTOHOMETPHICCKOH (hopMe (C JOKA3aTCITHLCTBOM).

8.B03BCI{CHI/I6 B CTCIICHb U U3BJICUCHHWEC KOPHSA U3 KOMIUICKCHOI'O YHCJia (C I[OKaSaTCJ'ILCTBOM).

Iloka3aTenpHas (bopMa KOMIUICKCHOI'O 4YucCJia. Horapn(bM KOMIIICKCHOI'O 4HcCJia, BO3BCACHHC KOMIIJICKCHOT'O
gucjia B KOMIIJICKCHYIO CTCTICHD. HpI/IMepBI.

9. Marpurel. OnpeaenuTens 2-To U 3-To mopsakoB. [Ipumepsr.

10. MunHOp »SnemMeHTa MaTpuIilbl. AnreOpandeckoe IOMONHEHHE DJIeMEHTa MAaTpHUIlbl. Teopema
Jlammaca (¢ mokazarenscTBoM). OmpenenuTens N-ro MOPsAIKa MAaTPHUIIHI (OTIPEIEIICHHUE ).

11. Ompenenutens N-ro mopsaka matpumbl (ompenenenue). CpoiictBa ompenenutens 1-4: o
TPaHCIIOHUPOBAHUH, O HYJICBOI CTpOKe, 00 M3MEHEHUH IOpPsIIKa, O TPEeyroibHOM onpenenurene. CBoicTBa
orpenenuTens 5-9: 00 OAMHAKOBBIX CTPOKax, 00 00IIEM MHOXHUTENE, O MPONOPLUOHANBHBIX CTPOKAaX, O
CyMMe OIpeNeNnTeNei, 0 cymme cTpok. Teopema (0 cymMMme MPOW3BENEHUI SJIIEMEHTOB OJIHOW CTPOKH Ha
anreOpandecKue A0NOIHEHHs APYToii) ¢ 10Ka3aTeIbCTBOM.

12. Omnpenenenue maTpuilbkl MXN nopsaka. Onepanuu Haj maTpunamu. CBOMCTBa omeparuii Haj
MartpuliamMu. EquHnyHag Marpuiia v ee cBoicTBa. TeopeMa o mpou3BeneHuu onpenenurenei. [Ipumepsr.

13. OOparnass matpuiia. Teopema ( 0 HEOOXOAMMOM M JOCTAaTOYHOM YCJIOBHU CYIIECCTBOBAHUHU
oOpatHO# MaTpuipl ). @opMyna [UIsl BEIYUCICHUST 00paTHON MaTpUIBL. ANTOPUTM BBIYUCIIEHUS 0OpaTHOM
Matpuibl .Haxoxxaenue oOpaTHON MaTpULbl HA OCHOBE COIO3HOM.

14. Munop K- nopsiika Matpuiibl. Panr matpuisl. CBolicTBa paHra. PaBHOCHIIbHBIE Pe0Opa3oBaHusI
Matpuupl. CTyneHyaTas MaTpuiia u ee padr. [Ipumepsl.

15. Jlunelinsle ypaBHeHHs ¢ N Heu3BecTHbIMH. OCHOBHBIE ompesenenus. CucreMbl M JTMHEHHBIX
ypaBHeHui ¢ N HeusBecTHhIMU (CJIY). OcHoBHBIC onpenenenus. Pemenne CJIY. YcnoBue cymecTBOBaHUS U
eanHcTBeHHOCTH pemieHnsa CJIAY ¢ 4ncnoM ypaBHEHWI paBHBIM YHCITy HEM3BECTHBIX. MaTpHyHas 3alHUCh
CJIY. Matpuunoe pemenune CJIY ( ¢ BeiBogom ). [Ipasuno Kpamepa. [Tpumepsr.

16. CucteMbl M JIMHEHHBIX ypaBHeHUH ¢ N HenzBecTHBIME (CJIY). DnemeHTapHbIe MpeoOpa3zoBaHus
CJIY. Mertop I'aycca. [Ipumepsr.

17.Cucremsl M nuHEHHBIX ypaBHEeHHH ¢ N Hem3BecTHRIMU (CJIY). Teopema Kponekepa-Kamnemmm o
paspemumoctu CJIY. CBOMCTBa COBMECTHBIX U HECOBMECTHBIX CUCTEM.

18. Cucremsl TMHEHHBIX OAHOPOIHBIX ypaBHeHuil (CJIOY). HeobxoauMoe U JOCTaTOUHOE YCIIOBHE
cyuiecTBoBaHus HeHyseBbIX pemeHuil CJIOY. Cpoiictsa pemennit CJIOY.

19. Cucrembl nuHEHHBIX OAHOPOIHBIX ypaBHeHui (CJIOY). dyHnameHTanbHas cHCTEMa PELICHUI
CJIOY. Teopema ( o kojguvecTBe pemieHHM (yHAaMeHTanbHON cucrembl ). OOmiee pemenne CJIOVY.
Teopema o CBSI3M pELICHUI CUCTEMBI JINHEWHBIX YPABHEHUM M COOTBETCTBYIOIIEH OAHOPOIHON CUCTEMBI

2 yacmse

1. [pocreiimme 3asaun Ha TJIOCKOCTH: (OPMYJia BBIYHCICHUS PACCTOSHUS MEXITY
TOYKaMU; JEJIEHHE OTPE3Ka B JJaHHOM OTHOLLIEHUU.

2. Bekrop; mmMHa BeKTOpa; KOJUIMHEApHBIE BEKTOPHI (OMpENesICHUs, MPHUMEpBI).
JIuneiiHble onepanuy HaJl BEKTOPaMH U UX CBOMCTBA.

3. JluHeiiHast 3aBUCMMOCTH UM JIMHEHHAs HE3aBHUCUMOCTb BEKTOpPOB, JIMHEWHas
KOMOUWHAIMs BEKTOPOB (OMpeeneHus, mpuMepsl) . TeopeMa (0 JTMHEHHOM 3aBHCUMOCTH BEKTOPOB) C
JI0Ka3aTeJIbCTBOM.



4, JluneiiHass 3aBUCUMOCTH BEKTOPOB Ha IUIOCKOCTH M B TPOCTPAHCTBE. Y CIOBHS
KOJTMHEAPHOCTH W KOMIUTAHAPHOCTH BEKTOPOB (OJIHO U3 YCIOBUH C JIOKA3aTEILCTBOM).

5. Baszuc Ha mmockocTd W B mpocTpaHcTBe. Teopema O eAMHCTBEHHOCTH Pa3jioKECHUS
BeKTOpa 1o 6a3ucy. Teopembl 0 KOOpIUHATAX (CYyMMBI, Pa3HOCTH BEKTOPOB M BEKTOPA, YMHOKEHHOTO
Ha 9HUCIIO).

6. JlekapToBasi MpsIMOYTOJIbHAsI CUCTeMa KOOpAWHAT B TpocTpaHcTBe. KoopawHaThl
TOYKH B mpocTpaHcTie. [locTtpoenue Touku. Jlemma (0 KOOpJMHATAX KOJUTMHEAPHBIX BEKTOPOB).
7. CkamsipHOE TIpOM3BEACHHEC BEKTOPOB (OIpeaeNieHHe), CBOMCTBA CKaJsIPHOTO

mpown3BeieHus] (JI'oObIe Ba CBOMCTBA C JIOKA3aTENIbCTBOM). YTON MEXAY BeKTopamu ((hopmyna).
dopmyna I BEIYHCICHUS CKAJSIPHOTO POM3BEACHUST (B KOOPAUHATHON Popme).

8. BekropHoe mnpom3BeneHHE BEKTOPOB (ONpeAeieHHe), CBOHCTBA  BEKTOPHOTO
mpou3BeieHus] (JIroObIe Ba CBOMCTBA C JTOKA3aTENIbCTBOM). YTON MEXAY BeKTopamu ((hopmyia).
dopmMyna I BEIYHCICHUS! BEKTOPHOTO POU3BEACHUST (B KOOPIUHATHON opme).

9. CMmemanHoe MPOW3BEACHUE BEKTOPOB (OMpeneNieHHe), CBOWCTBA CMEIIAHHOTO
npom3BenieHNsT (OMHO W3 CBOWCTB C TOKA3aTElIbCTBOM). | €OMETpHUYECKHMA CMBICT CMEIIaHHOTO
mpousBenieHusl (¢ AokazareabcTBoM). Dopmyna (C BBIBOJOM) ISl BBIYMCIIEHUS CMEIIAHHOTO
Mpoun3BeIeHHsI(B KOOPAMHATHOHM (opme).

10.  YpaBHeHHE NpsSMOIi C YTIOBBIM KOI(D(DUIIMEHTOM (C BHIBOJIOM).

11. OO6mee ypaBHEHHE IPSMOI Ha IIIOCKOCTH. Teopema (00 001eM ypaBHEHUH MPSIMON)
C JI0Ka3aTeIbCTBOM. Y paBHEHUE B OTpe3Kax (C BHIBOJOM).

12.  VYpaBHeHHe MpsAMOW Ha IUIOCKOCTH, MPOXOAINCH Yepe3 TOYKYy B 3aJaHHOM
HanpaBJIeHUH (C BEIBOAOM). YTOJI MEXAY NpsiMbIMU (onpenenenue). opmyna i1 BBIYUCICHUS yriia
MEXIy OPSMBIMHU.

13. BsaumMHOe pacrojioKeHHE MpsSMBIX Ha IUIOCKOCTH. DopMyna Ui BBIYUCICHUS
paccTosiHUS OT TOYKHU 10 MIPSIMOH.

14. VYpaBHeHHWe TPAMOHN Ha TIIOCKOCTH, MPOXOMSIIEH Yepe3 TOUKY MEPIeHIUKYIISIPHO
BEKTOpY. YpaBHEHHUE IIPSIMOU Ha IJIOCKOCTH, IIPOXOSALIEH Yepe3 JBE TOUKH.

15. YpaBHeHHE IUIOCKOCTH, MPOXOJSIICH Yepe3 TOUKY MEPIEHAUKYISPHO 3aJaHHOMY
BekTopy. OOI1ee ypaBHEHHE TIOCKOCTH (€ BEIBOIOM). Teopema (00 o01ieM ypaBHEHUH TLIOCKOCTH ).
YpaBHEHHE TUIOCKOCTH B OTpE3Kax.

16.  YpaBHeHHE IIOCKOCTH, MPOXOASIIEH Yepe3 TPU TOUKH. BUbI HENOJIHBIX YpaBHEHHN
IUIOCKOCTH.

17. ®opmyna A BBIYHCIECHHUS PACCTOSIHUS OT TOYKM A0 IUIOCKOCTH. YTOJI MEXKAY
wiockocTsiMu  (omperienenne ¥ Qopmyna). BzaumHoe pacroniokeHHE TUIOCKOCTEH; YCIIOBHS
napajyieIbHOCTH U OPTOTOHAJIBHOCTH TIOCKOCTEH.

18. OOmee ypaBHeHHEe HpsMOH B HpocTpaHcTBe. KaHOHMUYECKHE M MapaMeTpUyYecKHe
ypaBHEHUS OpsIMOM Yroda Mexay NpsMbIMA B TIPOCTPAHCTBE. YCIOBUS MapaJIEIbHOCTH U
HNEPIEHANKYIJIIPHOCTH NPSIMBIX B IIPOCTPAHCTBE. Y CIIOBUS MMAPATUIEIBHOCTH U NEPIEHIUKYJISIPHOCTH
MPSIMOM U TIJIOCKOCTH.

19. Kpussle2- nopsiaka (3yuimIic, TuepOoa, mapadosa; onpeesieHus, KAHOHUUECKHe
ypaBHeHus). [Ipumepsr.

20. IloBepxHoctn 2 nopsizka (ypaBHEHUS, IPUMEPHI)

Bomnpocsl k 3auery (2 cemecTp)

0 IucuuImHe  Mamemamuka

1. Monxyns. CBoiicTBa MOTyJIsl (TPH CBOMCTBA C JOKA3aTEIHCTBOM).

2. Ompenenenue YHUCIIOBOI [IOCJIEIOBATENBHOCTH. IIpenen YUCIIOBOM
[IOCJIEZI0BATENBHOCTH, €70 TEOMETPHUECKUI CMBICIT.

3. Apudmernueckass mnporpeccus. Dopmynbl(N-To 3IEeMEHTa, CyMMbI IEPBBIX N
3JIEMEHTOB).

4. T'eomerpuueckas mnporpeccus. Dopmynsl(N-TO 3J€MEHTa, CYMMbI MEpPBHIX N
3JICMCHTOB).

5. beckoneyno yoOpIBarommas reomMeTpuueckas mporpeccus. BwiBon dopmynbr s

CYMMBL.
6. OrmpeneneHne HEBO3pacTarollell, HEYOBIBAIOIICH, BO3pacTaroIlei, YOBIBAIOIIEH,
OCTOSTHHOM nocienoBarensHocTel. [Ipumepsl. . [Ipenen uncnoBoit mociae10BaTeTbHOCTH
7. Ilpenmen urcimoBoi mocienoBaTeabHOCTH CBOMCTBA IIPEIETIOB MOCIEA0BATEILHOCTEH
(0HO M3 CBOWCTB C AOKA3aTEILCTBOM).



8. Yucno e (TeopemMa ¢ JOKa3aTEILCTBOM).

9. Ilpenen pyHKUMH B TOUKE, €r0 FeOMETPHUYECKHA cMBICH. [Ipenen QyHKIn npu X—>oc
B TOYKE, €r0 F€OMETPUUECKUN CMBICII.

10. beckoneuHo Majible M HUX cBoiicTBa . CpaBHEHHE OECKOHEUHO MaibiX. Teopema o
npezesne OTHOIEHHS ABYX OECKOHEUHO MaJIbIX

11. BeckoneuHo Oonbiue. CBsi3b MEXIY O€CKOHEUHO OOJIBIIMMHU U OECKOHEYHO MaIbIMH

12. Teopema 2 0 HEOOXOJUMOM H JOCTATOYHOM yCJIOBUH CYIIECTBOBAHHUSI TIpeieia (0THO
U3 YCIIOBHH ¢ T0Ka3aTeabcTBOM). Teopema (CiieacTBre) O eAMHCTBEHHOCTH IIpeesna

13. Teopema 1 o mpenene NOCTOSHHON BenuuuMHBL. TeopemMa 3 o Tpexene
HEOTpULATEIbHON (PYHKINI

14. Teopewmsl 0 ipeaesie CyMMBI, IPOU3BEICHHS, YACTHOTO

15. Teopema 5 o mpezaesne MPoOMeKyTOUHOH PyHKIMN

16. IlepBblii 3aMeYaTENbHbIN IIPeaEIT

17. HenpepsiBHOCTh (YHKIIMM B TOYKE (pa3NUYHBIE OMpeneNneHus). Teopembl o
HETNPEPHIBHOCTA CYMMBI, TPOM3BEJCHHH, YacTHOTO, CIOXHOW (YHKUIUH, OOpaTHOH (yHKUUH,
OCHOBHBIX 3JI€MEHTAPHBIX (YHKIHH.

18. OpnocTopoHHue mpenensl. Touku pa3psiBa. CBOHCTBa (YHKIMK HEMPEPHIBHBIX Ha
otpe3ke (Teopemsl 1, 2, 3 0 mocTikeHHH (YHKIWH HAUOOJNBIIErO M HAUMEHBIIEro 3HaYCHHH, O
nepecedeHny rpaduka pyHkuun ocu OX ¥ 0 MPOMEKYTOYHBIX 3HAUCHHUSIX ).

19. 3amaum, npUBOASIINE K TIOHSATHIO IIPOU3BOTHOM.

20. Ormpenenenne NPON3BOIHON, €€ MEXaHMYECKUN 1 TEOMETPUIESCKUI CMBICTT.

21. Teopema o cBa3u auddepeHuypyeMold u HempepblBHOH (yHKuMA. BbiBox
MPOM3BOAHON CyMMBI. lIpou3BomHAs TIPOW3BEICHHS, YaCTHOTO, CIOXHOW (PYHKIHH M OOpaTHOU
(dhyHKIIH (0THO U3 TIPABHII C IOKA3aTEIILCTBOM).

22. TlpousBoaHbIe TPUTOHOMETpHUECKUX (YHKUMH (BbiBOA). [Ipon3Boanas norapudpma
(Be1BON). [IpOM3BOAHBIE CTETICHHON M TTOKA3aTEIbLHON (DYHKIIUH.

23. IlpownsBoaHBIEe 0OPATHBIX TPUTOHOMETPHUYECKUX (DYHKITHIA.

24. Juddepennman pyHKIHN U €T0 TeOMeTpHUECcKHid cMbIci. uddepenman caoxHoMl
¢ynkunu. THBapruaHTHOCTH (hOPMBI 3aITHCH.

25. IlpowmsBognble u auddepeHanbl BEICIUX TopsSAKoB. OU3HUecKuii CMBICT BTOPOH
MIPOU3BOAHOM.

Bomnpocsl k 3k3ameny (3 cemecTp)

no qucuuiuimae Mamemamuka

(UACTb 1)

Tema «Humeepanvroe ucuucienue QyHKyull 0OHOU NepemMeHHO»

1. Ionstue nepBooOpazHoit GpyHknuu. TeopeMa (C JAOKa3aTeNbCTBOM) O BCEX MEPBOOOPA3HBIX
¢yskiun. [lorsaTue HeonpeaeneHHoro uHTerpaia. CBOMCTBa HEONPEACICHHOTO HHTETPpaia (OQHO U3 CBOHCTB
C JIoKa3aTenbCcTBOM). Tabmia OCHOBHBIX HEOTIPEeIEHHBIX HHTETpasioB. [IpruMepsr.

2.0CHOBHBIE =~ METOABI HMHTEIPUPOBAaHUS  (HEMOCPEICTBEHHOE HHTEIPUPOBAHUE, 3aMEHa
MEePEMEHHOM MHTEIPUPOBAHUS, METOA MHTEIPUPOBAHUS 110 YacTsM). [Ipumepst

3.IlpaBunbHbIE W HEMPAaBWIBHBIE pallMOHAIBHBIE ApOOH. THIBI MPOCTEWIINX parMOHATBHBIX
npoOeii. PasnoxkeHne panmoHaNbHBIX ApoOel Ha mpocrteiue. MeTo HeonpeaeneHHbIX KO3 GUINEHTOB.
WHTerpupoBanre NpocTelnX pauroHanbHbIX apodeil. [Ipumeps

4. UHTerpupoBaHHE TpPUTOHOMETPHUECKHX BBIpaKeHHH. HTerpupoBaHMe HEKOTOPBIX
nppanuoHaibHocTel. [Ipumepsl



5. 3amaya O TUIOMIAAM KPUBOJIMHEWHOM Tpamenuu. [loHsATHE oONpeaeneHHOro HHTerpaa.
l'eomerpudecknit  cMpICT  ompemeieHHoro  uHTerpana. (OCHOBHBIE — CBOWCTBAa  OINPEICIICHHOTO
unrerpana.llpumepst

6. ®opmyna Herotona — JleiiOnuna (¢ mokazarenbcTBOM). Tepema O cpeHEM 3HAUCHHU U €€
reomeTpuyeckuit cmoici. [Ipumepsl

7. 3aMeHa iepeMeHHOH B OIpeJIelIeHHOM HHTerpane. HrerpupoBanue no yactsaM. [Ipumepsr.
8. HecoOGcTBeHHBIE MHTETPABI U UX CXOAUMOCTb. [IpiuMepsl.
9. Brruncienue miomazaen miockux GUryp B 1eKapTOBBIX U MOJSAPHBIX KoopauHartax.IIpumepsr

10. BeiuncneHune IIMHBI IYTH, 3aJaHHOW IMapaMeTPUYecKHd, B JEKAPTOBBIX M TOJSPHBIX
KoopauHatax. [Ipumepsl

11. ITnomanp moBepxHOCTH Bpammenus. O0seM Tena. [Ipumepsl

(UACTE 2)

Temvt : «/Jugh. ypasuenusn»,« Paoviy, « Dynkyuu HeCKOIbKUX NePeMeHHBIX).

1. IlonaTHs OOBIKHOBEHHOTO AW(PEPEHIINATLHOTO ypaBHEHUS, MOpsaka ypaBHeHus. OOmiee u
YaCTHOE PEILCHHSI.

2. JluddepeHnmanbHble ypaBHEHHS IIEpBOTO TIOPAAKA: JUHEHWHBIE, C pa3AelsSoIIuMUCS
nepemeHHbIMU. OHOpOAHBIE AU depeHnanbable ypaBHeHus. [Ipumepsr.

3. Jlunelinpie mudpepeHnnanbHbIe YPaBHEHHUS MIEPBOTO MOPSAKA HEOAHOPOIHBIC U OJHOPOTHBIE U
ux obOmue pemreHus. [Ipumepsl.

4. Jluneiinoe omHoponHOe aAuddepeHaIbHOe YpaBHEHHE BTOPOTO TOPSIKa C IMOCTOSHHBIMU
ko3 dunmenTamMu 1 ero odIee peleHne, XapakTepucTuaeckoe ypasHenue. [Ipumepsr.

5.JIuneitHoe HeomHOpoaHOE NU(dEepeHIIaTbHOE YpaBHEHNE BTOPOTO MOPSIKA C MOCTOSTHHBIMU
Kod(duImeHTaMu co CIeNMaALHON MPaBoOi YacThio; olliee pemenne ypaBHeHus. [Ipumepsr.

6. UucnoBoii psia; OCTATOK psizia; YaCTUYHAS CyMMa; CXOIUMOCTH psina. [Ipumeps.

7. HeoOxomuMelii TIpU3HAK CXOAUMOCTH psina. OCHOBHBIE CBOMCTBA psiAOB. 'apMoHMUeCKHit
psan. Ipumepsr.

8.3HaKomnonoxxuTenbHbl  psag. [lpusnak cpaBHeHus. IlpenenbHBI INPU3HAK CpaBHEHUS.
[IpumepsL.

9.3HakomnonoxutenbHbIi psaa [pusnak cxogumoctu ['Anambepa. PagukaibHbli U HHTETpaJIbHBIN
npu3Haku cpasHeHus Komm. ITpumepsr.

10.3nakouepenytommiics psaa. [IpusHak (JlefiOHHIIA) CXOAUMOCTH 3HAKOYEPEAYIOUIETOCS psija.
AOcomoTHas M YCIOBHAs — CXOJUMOCTH psjia. JloCTaTO4HBIN MpU3HAK CXOIUMOCTH 3HAKOYEPEAYIOMIETrOCs
psna. Ilpumepsl.

11. CreneHHbie pAaAbL. Pa,Z[I/ch CXOAUMOCTHU CTCHICHHOTI'O pAZid, UHTEPBAJl CXOAUMOCTU CTCIICHHOT'O
pdAaa, o0macTh CXOOAUMOCTH.. TeopeMa O BBIYHUCJICHHUHU paanyCa CXOOAUMOCTHU CTCIICHHOI'O psaa. HpI/IMCpH.

12. Paner Teitmopa m  Maxkmnopena. Ilpumepsl pasioxeHWid B CTETIEHHBIE PAIBI HEKOTOPHIX
(GyHKIHIA.
13.Psin dypre; koadduunents psiaa Pypobe.

14. Onpenenenne pyHKINU JBYX TEPEMEHHBIX (N MEPEeMEHHBIX); 0071acTh onpeaenerHus. Criocoos!
3aaHus QYHKIWHU ABYX ITepeMeHHBIX. [[pumepsr.

15. Ompenenenne ¢(yHKIMM ABYX MepeMeHHbIX (N mepeMeHHbIX). [lpemen QyHKouM OBYX
nepeMeHHbIX. YacTHblE MPOM3BOAHBIE (YHKIMH JABYX NEPEMEHHBIX. OJKCTpeMyM  (QYHKUUH JBYX
nepeMeHHbIX. [IpumMepsl.



16. Ionueii auddepennuan QyHKOUM OBYX MEPEMEHHBIX; MpUMeHeHue nuddepeHnnana s
MIPUOIIMKEHHBIX BEIIuCIeHuH. ['paguent. [Ipumepsr.

17 3agaya 06 obwveme mmnuHapomnza. OmnpenencHue ABOMHOrO HMHTerpaia. I'eomerpuueckuit
CMBICH JBOIHOrO MHTErpana. CBoiicTBa JBOMHBIX HHTETpaioB. [IprumMepsl.

18. Onpenenenue ABOWHOTO HHTETpasia. Berancienne ABOWHBIX WHTETPAJIOB B IPAMOYTOJIBHOM U
MIPOM3BOJIBHOM ciTydasix.. [[pumepsr.

3K3aMCHaHHOHHLII>i ouner COACPIKUT 2 TCOPECTUYCCKUD BOIIPOCA U3 MCPCUYHA U IBA MPAKTUYCCKUX 3aaHNA

IIpumepsl NpakTHYECKHUX 3aJaHMIL:



1. Tycrs 1={1,2,3,4,5}, X={1,5}, Y={1,2,4}, Z={2,5} Haiitu muoxectpaa) XNY: 0 XnZDuT:

2. Jlanbl komIulekcHsle uncna Z, =5-3i, 2,=2+47i, z=2,—2, Bomonuurs Ieiicreus: a) Z,-Z,+1Z;

z .
0) L +i%-|z|.
2

3.KomiuiekcHsle uncna Z, = —/3-1i, Z, =—4i npencraBuTh B TPUTOHOMETPUIECKON (GopMme.

540
Haiitu: a) —o ; 0)3/z, .

Z,

4. Pemmts ypaBrenns : X° —2X+5=0, x* 16 =0.

5. Haiiti matpuiy 5. A2 B" — 2C,

5 - 9 0 2 4
ecmn A= , B= , C :( j, B - tpancronuposanmas k marpuue B .
2 3 5 -3 5 1
6. BBIYMCIIMTE ONPENENMTENN BTOPOIO U TPETHETO TIOPSIKOB:
1 0 -2
-7 3
a). 6. |5 1 3
-5 3
2 0 6
6 1 3 4
2 0 -10
7. BBIUMCIIUTE ONPENENUTENL YETBEPTOTO IOPSIKA 21 3 3 JBYMS CIIOCOOAMHM:
2 1 3 4

) pasJokHUTh ONpeIEeUTENb 110 BTOPOH CTpoKe (meopema Jlannaca),

0) IPUBECTHU ONPEAEIUTEND K TPEYTOJIbHOMY BUAY.
. 1 4 -1
8. Haiiti o6parHyio Matpuiy A~ U cienaTh nmpoBepky, ecim A= 0 .

5 3 5 3 6
9. Haiitu panr matpust A= -2 0 2 5 4.
4 2 2 3 -5

2x— y+ z=2,
3x+2p+2z=-2,

10. Pemmts cuctemy la) meromom Kpamepa, *=2y+ z=1.

16) MaTpU4HBIH CTIOCOOOM.

11.Pemutsh cucteMsl ypaBHeHHH MeToioM 'aycca:

3X, +3X+4X; —5%, =9, _ _— ) 2X, + X, — X5 + X, =1

X, —2ZX, + 93X, +4X, =<4,

5xl—7x2+8x3+2x4=18 v s 4 3%, —2X, + 2%, —3X, =2

. 6) 16X, —4X, +4x,+3X, =3 6) Bx % 4 — 2%, =3
— — —_ _— + — —
4%, +5X, = TX;—3X, =—5 OX, — 6, +9%, +7X, =4 17X T Xy 4
7X, +8X, +3X, +4X, =—2 2X =Xy + X —=3X, =4

a)

_ = 1_ -
12. a)[TocTpouTh Ha TIOCKOCTH BEeKTOp C =bh — > a, eciu BeKTOphl a,b HexoyumHeapHbIe.

0). [Ipu kakoMm 3HaUE€HUU ¢ BEKTOPHl p U ¢ KOJUIMHEApHBIE, €CIIU

a{L,2},b{-2,3}, p=a—ab,g=a+2ab.

13. Haiitu ckansipHoe npousBeieHre a-b, KOCHHYC yriia MEeXIy BEKTOpaMH @ U b , BEKTOpHOE

npoussenenne @ X b ecim: @{l,2,3},b{-2,0,1}.
14.. B nexapToBO# PSAMOYTOJIBHOM CUCTEME KOOPAMHAT MOCTPOUTH mpsimyto (AB), ecnu

A (1,-2,-3), B (-3,2,5). Haniucateb ypaBHeHue npsmoit (AB).



Kpurepuu ounenku:

Ounenka Kpurtepuu
OTIMYHO | OTBETHI HA BOIIPOCHI YETKHE, 0OOCHOBAHHBIE U MOJIHbIE, IPOSBJIEHA TOTOBHOCTh K AMCKYCCHH, CTYIEHT
JEMOHCTPHPYET BBICOKHH YPOBEHb BIAACHUS 3HAHUSIMHU, YMEHUSIMH M HaBBIKAMH COOTBETCTBYIOIIHX
(84-100) | kommereHuuit, uTo MO3BONSIET €My pelIaTh IIMPOKUI KPYT THIIOBBIX M HETHITOBBIX 3a/ad.
OTBETHI Ha BOIPOCHI MIPEUMYILIECTBEHHO MPaBUIIbHBIE, HO HEJOCTaTOYHO YETKUE, CTY/AEHT CII0COOCH
XopomIo | caMOCTOSITEILHO BOCHPOMU3BOAUTD M NMPUMEHSTh COOTBETCTBYIOLIME 3HAHUS, YMEHUS M HAaBBIKH IS
pELICHUs] THIOBBIX 3aJad JUCLUIUIMHBI, MOXET BBHIOJHATH IIOUCK W HCIOJIb30BaHUE HOBOM
(67-83) nHpopManuy I BBINOJHEHUS HOBBIX NPOQECCHOHATBHBIX JCHCTBHH HAa OCHOBE IIOJHOCTHIO
OCBOEHHBIX 3HAaHWH, YMEHUH U HABBIKOB COOTBETCTBYIONINX KOMITETEHIIMI
Y IOBIETBOPHT| OTBETHI Ha BOIIPOCHI HE IOJNHBIE, HA HEKOTOPHIE OTBET HE MOJYdYeH, 3HAHMS, YMEHHS, HaBBIKU
€JIBHO chopmMupoBaHbEl Ha 0a30BOM YpOBHE, CTYICHTHI YacTHYHO, C IOMOINBIO WU3BHE (Hampumep, C
HCTIONB30BaHIEM HABOASIINX BOIPOCOB, ACCOIMATHBHOTO Psia IIOHATHH U T.1.) MOTYT BOCIIPOU3BOJUTh
(50-66) | npuMEHATH COOTBETCTBYIONIME 3HAHUS, YMEHHS, HABBIKH
HeynoBneTBop| Ha OONBIIYI0 9acTh BONPOCOB OTBETHl HE OBUIM MONYdYCHBI, JIMOO OHM TIOKas3add MOJHYIO
UTEJIbHO | HEKOMIIETCHTHOCTB CTyJCHTa B MaTepHaje AUCIUIUIMHBL, CTYyJCHT HE CIIOCOOCH CaMOCTOSTENbHO, 0e3
MIOMOIIM W3BHE, BOCIIPOM3BOANTH W IIPHUMEHATH COOTBETCTBYIOIINE 3HAHWSA, YMCHUS, HABBIKH HIH
(0_49) 3HaHUsA, YMCHUA U HABBIKU Yy CTYJICHTA HC BbISABJICHBI

1. Kpusoii II nopsiaka

TecTbl MUCbLMEHHbIE U/WJIN KOMIIBIOTEPHLIC

no gucuuruinie Mamemamuka

2 2
8x” +203” —24x+y=7
v ¥ ABJIACTCHA

- 3JUIMIIC, HE BBIPOK/ICHHBIN B OKPYKHOCTh

- ruriepOoia

- mapabouia

- OKPY’KHOCTb

2. Kpusoii II nopsinka

4x* —11y° —=23x+y =20

- ABJACTCHA

- 3JUIMIIC, HE BBIPOK/ICHHBIN B OKPYKHOCTh

- runepOorna

- mapaboia

- OKPY’KHOCTb

3. Kpusoii Il nopsinka

i
Tx  —28x+v =26
' ABJISETCH

- OJIJIMIIC, HC BBIpO}K)ICHHBII)'I B OKPY’KHOCTb




- rurnepOoa
- mapaboia

- OKPY>KHOCTb

2 2 » =
4. Kpusoii I nopsiaka Ox" +06y" —22x+y=7

sIBJIsIETCSA
- DIUTUIIC, HE BBIPOKICHHBIN B OKPY>KHOCTh
- rurepOoia

- mapabouia

- OKPY’KHOCTh

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

[IpaBuibHBINA OTBET BBIIEICH U MOAYEPKHYT.

) 42.-1.-1) )
1. YpaBHeHHEeM IJIOCKOCTH, NPOXO/silel Yepe3 TOUKY T U NMepHeHIuKYJIAPHON
x+1 vy =
[ : ====,
o _ 3 3 1
npsiMoii 2 2 SIBJISIETCS
q 3X+2y+z-3=0 63X +2v+z+2=0 g X +3y+z+10=0

4(1.-5.2

2. O011ee ypaBHeHHe IJIOCKOCTH, COAep Kallell TOUKY ~

3x-10y+z-2=0

)u napaJuiebHOM

IJIOCKOCTH s HMECT BUJ

q X—5y+z-28=0

3x+2v+z+5=0

(@)

x—5yv+z-55=0
3x—10y+z-55=0

o 2x—4y+4-+12=0

3. ILiockocTh NePHeHNKYJISAPHA IJI0CKOCTH

2x—4y4+4-41=0
6. —4dy—4-+14=0
—4dx+2y—-1=0

g Ax+4y—-1=0



. [Ipamas, npoxoasiias yepe3 TOUKH

x—v+3z+1=0

—x+2y+3=0

N

. JlaHbI TPU NPSAMBIX HA IJIOCKOCTH:

I, 1 —x+4y-4=0

3

[

In IE MEPIIEH UK YIIAPHBI

®

l

lu 3 meprneHauKyIsSpPHBI

o

w

2u 3 nepHeHUKYIISPHBI

. HCPpHCHAUKYJISIPHBIX MIPAMBIX HCT

[, :1-4y—x

4(3.4.3) B(5.3.3)

, IEPINCHIAUKYJJIAPHA MJTOCKOCTH

07, :6-y—-4x=0_

"BepHbIM fIBJIsIeTCS] YTBep:KAeHHE

) 4(3.3.-2) )

6. YpaBHeHHeM IJIOCKOCTH, MPOXO/siIIei Yepe3 TOUKY T U NepreHIUuKYJISpHOii
- x+1 vy =
npsiMoi —2 2 3 spaseres
q 3X+2y+2-13=0
6. 3X+2y+z-1=0
p, —2X+2y+3z4+6=0
r Xty+z—-4=0
y A(3.-15) y

TecT 7. O01ee ypaBHeHHe IVIOCKOCTH, CO/iepIKaleil TOUKY > 77/ M napajienbHOR

Ix—2y+z2-5=0

IJIOCKOCTH

q dx—y+z-15=0

0

6. 3X+2y+z-12

p, 3X—y+z-34=0

, IMeeT BH/I



O9x—2y+z-34=0

o 2x—Ty-2-+15=0

8. IlliockocTh NepHeHINKYJISIPHA MJI0CKOCTH

2x—Ty—-2z+1=0
6. 2v—Tz+14=0
—T7x+2y-1=0
—yv—7z+14=0

I[IpsiMble HA MIOCKOCTH

[IpaBuabHBINA OTBET BBIICICH U MOAYEPKHYT.

A(-2.0) 2x+2y+2=0,
1. HpHMaﬂ, npoxoasimasi Iepe3 ToUKy U nmapaJjjejibHas NpsiMou

HMeeT BU

q X+2y+2=0

6. —2x+2y=0

2x+2v+4=0

B.
Ty LT —
r 2x+2y+2=0
X oy

2. YpaBHeHUEM NPSIMOIi, cofepKaieid TOUKY ( a )u Napauie1bHOM NPAMON — > 1
SIBJISIETCH

—
q Xt5y=12
6 rtiv=1
g, X+y=0
r. ¥=5v=0
1 06 ) } A4(3.1) B(-2.-2).

. O01mee ypaBHeHHe IPSAIMON, coepKalleil TOUKHU | - “uMeeT BU/

—x=5v+8=0

6. 3x—5v—4=0



¢—2x+2y+8=0
gx—4y+8=0

TpeyrosbHUK HA MJIOCKOCTH

[IpaBuiabHBINA OTBET BBIICICH U MOAYEPKHYT.

4=(3.3) B=(9.11)

1. lnmHa cTOPOHBI ABg TPeyrojbHHUKe AAB Cc BepUINHAMH

C =(15.7)

paBHa
210 5 14 5 242 r 243

4=(11.3) B=(15.23)

2. lnuHa MeIMaAHBI AM g TpeyrojbHUKe AAB Cc BepIIMHAMH

C =(3115)

paBHA

a. 8 6. 20 B. 4J§ r. \E

ABC 4=(3.3) B=(5.7),C=(9.5)

3. Y¥roa " B TPeyroJibHUKe ¢ BepIIMHAMH

a. mpsmoii 0. Tymoit B. OCTPBIi1

4=(7.8) B=(19.12) C =(11.20)

4. B TpeyrojibHHuKe AAB C, rae , YIOJI Ipu

BepIIHHe A paBeH

a arccos(3/5) 6. /3 B, arccos(1/3) v 7/6

3.B TpeyronLHnKeAABC, rz[eA - (0-'-4), B =(8.20) , C= (24"14),yr0n ABC

a. npsaAMon 0. Tyroi B. OCTPBII

JIluneiinas aaredpa. Auaredopa marpun. O0paTHasi MmaTpuua.
Onpeneaurean

[IpaBuIbHBIN OTBET BBIICICH U MOAYEPKHYT.

1

] SIBJAACTCH MaTpuIa

8
y 23
1Tect. OOpaTHO#i kK MaTpHuLe

-2
u,.|'_‘°c‘|'_'
| =

R
0. - J B. 23 3, r. °



2. OnpenenuTres b MATPUIBI paBeH
|-’—? -9 ]
a 25 6.\~ ~10, g 115 50
I 0 -1
-10 0 1
I 1 10
3. Onpeaenuresib MATPUILBI ™ paBeH
a. =9 6. 9 B. 11 r. 22
5 0 5
8 1 1
8 >
4. Onpeaenuresib MATPULBI paBeH
a 15 6. 65 g 115 o —15
5 0 -5
-6 0 5
2 5 6
5. Onpenenuresb MAaTpULbI - paBeH

q. —25 6. 25 B. 40 r. 80

6. YPaBHeHHe AJIsl HAXO0KICHU A COOCTBEHHBIX 3HAYEHU MaTpUulbI -‘4 HMeEET BU

o det(4—-AE)=0
6. A—AE=0

gdet(4+4E)=0

—

CyMMa H MMPOU3BECACHUEC MAaTPHUII

[IpaBuIbHBIN OTBET BBIICICH U MOAYEPKHYT.

Ty
1. Beipa:kenue (‘ /' JKBUBAJICHTHO

a. ATBT . B4’ g, BT4” r. A'B



(4™

2. Beipa:xeHue JKBHBAJIEHTHO
a. 7B 6. B4 p B4” r. 4B
. 3 4
1 2 3
3 4
21 5),
3. [Ipou3Benenne MaTpuil - paBHO
(—11 -10 -29° 10 10 29
|"'18 15“] -11 -10 -29 |"'l9 15“] 11 9 29
L \24 17, 6 \ -5 -7 -4 L ol24 18 s 713
(10 -9
4. 3apaHbl MATPHULIBI 7 7 nB - (9 8). IIpousBenenne BfipaBHo
""—].62\ "!—34\
q (34 25) 5 (34 -25) s L 119 L \-25)
5 4 15
A= < B= ;
T
5. 3agaHbl MaTPHIIBI S ~2 =/ . IlpousBenenue AB paBHO
""33 66“] ‘6 45“] |"'50 56" ""25 22°
|32 53 .7 37 \ 44 42 L28 21
a. h A 6. h A B_ hs r r‘_ h A
2 2
) ['4 4 3) B=|5 3
o 55 2 pT
6. 3aganbl MaTpHIBI \2 > 4 U . .CyMM32‘4+JB paBHa
14 10
14 23 21 |8 14 13‘] |20 32 29 23 19
10 19 23 6 11 14 V14 27 32 |21 23
a' b & 6 A B AN r *, &

- S,

|v—-0\|v—-
[

/

‘ 2 —1“] |6 11

2
b | =

=)}
-
"
-
=
-
[a—y
[a—



BekTopHas anredpa

[IpaBuibHBINA OTBET BBIICICH U MOAYEPKHYT.

1. 3ananbl BeKToprp - (5;3;1)nq - (2;6;2 ) Boipaxenue P (q - I‘-')paBHo

a. =3 6. 31 B.32 r. >

2. 3agaHbl BeKToprp - (6; 4.3 )nq - (2;3;0). JITuHA BeKTOpa 2P N 7qpaBHa
a. TW{E 0. Zﬁ B. 3 r. ¥209

a=(2.7.5)b=(7.-2.5) ¢=(5.0.-7)

3. U3 BEKTOPOB s OPTOTOHAJIbHBIMHU SABJISAIIOTCS

b C

a. n

a b

KoMmmiiekcHbIEe YHCIAa

[TpaBUIBbHBIN OTBET BbIIENEH U MOAYEPKHYT.

3z, -5z =, =2+2i Z,=1+1

1.Cymma™ "1 ~727ecum ! , paBHA

a 1+i 6. 2+i B 1+2i r 2+42i

s =5+2i 2, =1-2i

2. IlpousBenenune 172" ecam ~ , 2 , PABHO

a 10—8i 6.9-7i . 9-8i . 9-9i

CucremMbl JIUHEHBIX YPABHEHUH

[TpaBUIIbHBIN OTBET BBIIEICH U MOAYEPKHYT.

;
P+ 2y, -2 =0,
930 +7x, —x, =0,

Ty Ay —
3, —2x, —4x O.HMeeT

1. Cucrema JIMHEHHbIX YPABHEHU I
a. OZIHO HYJIEBOE PEIICHUE

0. 6€CKOHEYHO MHOT'O PElICHUH



B. OJIHO HEHYJIEBOE pELICHUE
T. HET PELIEHUN

.
L, 2y, =T,
|

9 =X —x, =-3.

1% +2x, —2x,; =6

2. YacTHBIM pelieHHueM CUCTeMbl JIMHEeHHbIX YPaBHEHU I 'AIBJISIETCH

(3. -7.1) 6. (2.3.1) s (0.0.0) o (=8.4.1)

;
P — 2y, -2 =0,
93x, —5x, +2x, =0,

X =3x, +4x, =0, s eer

q
3. Cucrema JIMHEHHbIX YPaBHEHU I 12
a. OIHO peleHueL ABa perIeHUs

0. 6ECKOHEYHO MHOT'O PEIICHUI

B. HET PELICHUN

4. MaTpu4yHoOe ypaBHeHH e X4=B. HEBBIPOKIEHHOI KBaAPaTHOW MaTpuueil 4 nmeer
pelieHue

a. X =A4B 6 X=47'B B X=B4" r. X=B4

5. MarpuuyHoe ypaBHeHuUe AX =B, HEBBIPOKICHHOM KBaApaTHOM MaTpuueil 4 umMeer
pelienue

a. X=4B 6. X =B4™ 5. X=BA r X=4"'B

Maremarnyeckuii anaaus. {ugpepenuuaibHoe ucHUCIeHUE

[IpaBubHBINA OTBET BBIICICH U MOAYEPKHYT.

f(x)=xcos(x+3)+7

1 - Ttect. lIpousBoaHas pyHkumnu paBHa

cos(x+3) —xsin(x+3)

o

vsin(x+3)+7

o

sin(x+3)

w

sin(x+ 3)—xcos(x+3)

3

f(x)=Tcos(~vx—-9)

N

. [IlpousBogHast pyHKUIMH paBHa



=)

—Tsin(~+/x—9)

- Zm sin +fx—9)
coﬂqx—9)+24;:§shﬂﬁx—9)

! —7sin(+/x—9)
24x-9 |

9x+5
fx)=
. IIpousBognas pyHkumuu x-10 paBHa

9 95 S5x

(x— 10) 6. 9nlx— 10) s lx— 10) e 10)

o

' 2
laa = 7
. Yacrnoii npoussoanoii OX nus pynkumun f 15In (x T )HBJIﬂeTCH

30x 15 30y 1

X+ - X+

X+ 0. X+ I.

B.

_ =6x
. IIponsBognas pyHkumuu f (x) =3 paBHa

Gx-1

58 6. 6x5° 5 5% In5 L 5"

. I'paguenT pyHkuumn f =4x" + Y= 9 paBeH
(Bx. z. 1)
(8x. v. 2)
Bx+9v+9=2
8xyz+9
o’ f

A,
. CMemianHast NpoU3BOAHAS CYCY naa (pyHkuMH f

- 2

=sm x—6x"y
paBHA

0 6. —12x p, Cosx—12xy r. COSX

. JloCTaTOYHBIM YCI10BHEM BBINYKJIOCTH HKIII/II/I'}J(x)Ha HHTE Bane(a-" )HBJIﬂeTCH
y y y Y



L3> 0,,(a.b)
5 <0 (@)
B. yﬂ = OHa(G-‘b)

LY 20, (@)

9. locTaTO4YHBIM ycJI0BHEM YObIBaHUS (PyHKINH ) :(x) Ha MHTepBaJie (a-" )HBJIﬂeTCSI
L V' >0 (a.b)
6. V' < UHa(a,b)
. ¥ <0 Ha(f?,b)

V=0, (a.b)

TI.

f=2x"+5y" -12x+10y+9

10. Toukoii JIOKAJIbHOI0 IKCTPeMYMa (PyHKIIUN SIBJISIETCH

@9 5@ L@ 6D

2 _———
11. Fpaguent pynKuun f=2x"+y2-12 paBen

a (41, 2, v)
6. (4x. ¥, 2)
g dx+12y+12z

=112
r. 4xyz+12

JAn¢¢pepenuuanbHbie ypaBHEHUS

[IpaBubHBIN OTBET BBIICICH U MOAYEPKHYT.

V' =17y +60y =0

TecT - 1. O01mum pemrenneM 1 pepeHInAIBLHOTO YPABHEHUA
SIBJISIETCS

ix 12x
q e +Ce

6. C.e™" +C, sin(12x)



. Creos(5x)+C;sin(12x)

'\_l. 5..
r Cie +Cye”

NuTerpajbHoe HCUUCICHHUE
[IpaBuiIbHBINA OTBET BBIICICH U MOAYEPKHYT.

.
[(6x+¢e" )dx

1. OnpenesieHHbIH HHTErPaJ —4 paBeH

a 0 6. et —e™ B. 6+e r. 2e

Sdx

1
[
2. Heco6crBennblii naterpan’ X pasen
a.l 6% 30 r.d

3dx

X pasen

O — 2

3. HecoGcTBEeHHBII HHTErpaJl
a. 1 6. 1.0 r.3

f 2xe” dx

4. OnpenesieHHbII HHTErPax —> paBeH

1
| 21 dx

5. HecoOcTBeHHBI HHTErpaJ 02+/x pasen

a. * 6. 0 B. 21

ITociienoBaTeILHOCTH
[IpaBUNbHBIN OTBET BBIIEIEH U MOAYEPKHYT.
1. IlpumMepoM HeOrpaAaHMUYEHHOM MOC/IeI0BATEIbLHOCTH SIBJISETCH MOCIeI0BATEIbHOCTD

-1.2-12-1.. 6. L1.1.1.... B, sinl.sin 2.sin 3,510 4.... r L2.1.3.1.4...

2. IIpumepom cxoasineics MOCJIe0BaTeJIbHOCTH SBJIAETCH MOCJIe10BaATEIbHOCTh

=
2 | =
| =
= | =

q. 2-4.6.8.10.... 6. L—1.1-1.. g, 0-1.0.2.0.3....



w

. le/[MeIJOM OFpaHH‘leHHOﬁ nmocjIeA0BaTEC/JIbHOCTH ABJSACTCH MMOCJICA0BATC/IBHOCTD

1.2.3.4.... 6. cosl.cos2. cosd cosd.... . 0,1,0,2.0,3.... —-1,-2.-3.—4....

B T.

N

. HpHMCPOM 0eCKOHEeYHO MaJIoii moCjaea0BaTC/JIbHOCTH ABJACTCHA MMOCJICA0BATEC/IBHOCTD

11
l,—,—,—....
34

b | =

5 L-L1-L..

[9)]

. HpHMCPOM 0eCKOHEYHO 00JIbIIoi nocJIeI0BaATCJIbHOCTH ABJACTCA MMOCJICA0BATEC/IBHOCTD

=
B2 | =
| —
[~

13.5.7.9... 5 L-Ll-L.. £ 0.1,0.2.0.3...

B

=)

. HpPIMQpOM OFpaHI/I‘leHHOﬁ mocj1eA0BaTC/JIbHOCTH ABJACTCH IMOCJI€I0BATECJIbHOCTD

2.4.6.810... 5 2-2.2-2..  , 0.L0.2.03.. . -L-2-3-4..

|

. HpHMCPOM 0eCKOHEYHO MAJIOi MoC/JIeA0BATEIbHOCTH SAABJIAETCS MOCIeA0BATEIbHOCTh

1
L2.3.4.5.. 5 3.2.L0-L.. 33373 by

B

o0

. [llpuMepoM GeckoOHEeYHO 00JILIIOH MOCIeI0BATEIbHOCTH SABJISAETCS MOCJIe10BATEIbHOCTH

0.3.0.4.05.0... g L-LL-Ll.. . -L-2-3-4..  _

o

9_tect. IIpumMepomM orpaHu4eHHO NMOCIE0BATEILHOCTH ABJISETCS MOCIEI0BATEIbHOCTD

1.3.5.7.9.... 6. 0-—LO-LO.. - 0.1.0.2.0.3.... —-1-2-3.-4...

a. B

Ipenena pyHkuuu

ITpaBUIBHBIN OTBET BbIIEIEH U MOAYEPKHYT.

Co12x% +7x" —32x 136
lim— -
1_ Hpeﬂe_]-[ A= 7}: — 32}:‘ —+ 12.1‘ + 36 paBeH

12 1
a. 7 6.1 B. 32 r. @
) .
. (x+9
lim
X—x x
2. llpenen . paBeH

a. l 0. € B. 9 r. 0



Im xe
3. IIpenes *—== paBeH

Psaani

[IpaBWIIbHBIN OTBET BbIIEICH U MOAYEPKHYT.

v T”
.y
1. Paguyc cxonumocTu psiia =t ] 1! paBeH
1
a. += 0. 11 B. 11 r. 1
3 :‘-:I'-l
&

a. 1 0. 16 B. % r. 16

[ &

2
3. Paauyc cxoaumocTH psiaa’”" dn” +1 1paBeﬂ

a.+o~ 6. 11 B. 1 r. 4

NaauBuayajibLHO0e JTOMAIITHEE 3AaHue

Tema «llpeoen gpynxkyuuy

Nel. Haiitu npenenbi:



2n? +n+1 ] 2"

1.1 13.
im =57 im 57
. 2n-3 . n
2. 14,
Ir!m n®+1 Ir!m vn? +1
3.lim 2n® +4 "
. n—o nz +5 15.1i
I!ETJ vn®+n
n’ 3n’ 5n  sinn
16. —_—t—
I,!m(n +1 3n- 1) I!m(nﬂ n )
r!m 5n +11 10n
. 10n 18.]im (V2n+3-+n-1)
6.1im o
n—o0 +1
10n 19.lim n2+n-1-/n"-n+1)
7. 1 _— n—oo
Inlm n+1
ol 10n? 20.[im n*(n—+n? +1)
Ir!m n2 1 Né—oo
9.lim n’—n . 1+243+....+n
n—o n—\/ﬁ ler!m n?
5x3"
10.lim 57—
11.]j n! 22.lim (%+%+%+ ..... +2in)
' 'H] (n+1)-n! N
1 1 1
I+ -+ 5+ .
12.lim n><25|n nl N0 1+§+372+““+3n
n—o0o n +1
Ne2. Haiitu npegeant: 33.Jjm 1+ )n+4
- 1 n+l
28.||m (l+ﬁ)
i 34.]im nlin(n+3)—Inn]
29 _ > n—o0
I!ED ¢ ) 35.]im nlinn—In(n+2)]
30.lim (1——)
31. 1+—)me
Inlm( ) 36.lim (1+—)3n

n—oo

32.
Ilm (n+1)

N<¢—o0

Ne3. HaiiTu nipeaesibi:



X—-3
X2 —x-2

45. i
1 lim

x> +2x+3

2x2 +3+4
X+3

2x2 +3x+4

46.lim

X—00

. 2x-3

2x3 +4

X—>»00

Tema «IIpousBogHas pyHKIUM U ee MPUMEHEHUE)

x®+5
X% +3

5x% — 7x

1-2x3

9—x?

49 .l
Ilgs] V3x -3
wlim 5
7
. sin2x—-cos2x-1
51.
IXIET,,] COS X —Sin X
4
53.|j tg 2x
l "Tr] sin4x \/2—
>3 56 I|m X +1
54 | sin10x i X1
1M sinox N
' Lo xsin x
) x? +1
58.
Ilm X+1

X—>0

3adanue 1. HaliTu npou3BoaHble (YHKIMI V', 33JaHHBIX B SBHOM BHJIE.

o 3 2 ,5 5 |
1. a)y=3y(x+1) X+4x %/X_Z

6) y =2 ctg(4x);

g

arccos| —

B)Y = o
2log,(x-1)"

arcsinl
r)y=4cos(x?+1)—

1)y =sin’ (arcctg 4 (e3x ))

e) y=(arccosx )",

X .
tg(5x%)

(x? +1)*°

52. Iim (X +1)100

X—>0



a) y:%—24w/(x+2)3 +4x6—§;
X

6) y = arcsin(x®)sin(x +1);

4x
B)y=——r;
)Y 3ctg(x?)

r)y :Ssin(2x—1)+m;
cos 4x

1) y = arccos*(tg°(e*" );

arctgl

e)y =(In(x* +1))

_5_ 3f(x_3)% 2.
a)y_X 3X+43/(x-3 v

6) y =sin(3x? )logs (2x +3);

4%
Y=
4arcsin —
X

=ta(x® +1 arctg(2x+1).
DY =0 ) D)
1) y = arccos 2(cos* (2x% —1));

e) y = (arctgx )@,

4

a)y:2x3—;+%—5\1(x—6)4;

6) y =tg(4x—3)5%;
B)y = IogS(ZXJ;l) :

Sarctg —
X

cos(7x+3) .

r)y=cg(x’ —=5)+————*;
arcsin2x

1)y =sin®(arctg?(2x+1));

e) y = (arccos x )"*10),

a)y =2{(x-3)* —§+i8—5x4;
X X

6)y=|n4xarcsing;
X



_otg(2+x).

B il
)Y 5log; 2x

arccos 5x |

)y = arctgx + e

n) y =cos*(arctg®(Vx* -2));

sinx

e)y =(tgx)

a) yzg—22,/(x+1)7 RN
X X

0) y =2log,(4x+1)arctg E;
X

2X

B)Y =

3c0s(7x+2)’
r)y=>5ctg2x — c0s” 6.
log, 4x

1) y = sin®(arccos®(3/2x+7));

arctgx

e)y=(Inx)

a)yzloxz—%+53\l(x+2)4 _3,
X X

6) y =e*arcctg g;
X

cos 3x°2

B)Y = S aresin(9x 1 1)

In(x*+5)
cos?(4x+2)’

1) y = arccos >(sin* {/x? +1);

&)y =(8)".

r)y =4logg 3x +

a) y:%—3x5§—7ﬁ(2x+5)3;

6) y = In(x? —1)2**;

ctg 3x
B)y =29 5

arctg —
X




9.

10.

11.

_logs(2x+1)
2arccos v x+1

ny= sin5(arcctg 4(%)}

e) y=(cos2x)"%*.

_ 4eX2+1 -

1 2
a)y=73(2x+3)1° —;+3x4 -

X

0) y = arccos 3 log, 2x;
X

73)(
B)y= 3
arcctg —
X
e5x
r)y =5sin’ 3x-4———;
ctg~x

1) y = cos* (In®(arcsinx))

arctgx

e) y =(tgx)

a)y:%XS—f’,l(x2 +4)3 +%—£;
X2 X

0)y= X logs(x—3);

arccos v x+1
By ="
ctg3x
Yy =6tgg— In4x

X 3arcsinx?

1)y = arcctg 8(arctg 1 j :
J1-x '

COSX

e) y =(sin2x)

2 5
=3(x+1)° —Z+4x5 ———;
Hy=Aee X Ix?

6) y =2 ctg(4x);

)
arccos| —
X

B)yZZIogz(x—l)’
1
arcsin—
r)y=4cos(x?+1)— X
)Y ( ) 9)

ny= sinz(arcctg “(e3X ))



12.

13.

14.

15.

e) y=(arccosx)"*),

a) y=%—24\/(x+2)3 +4x6—%;
X

6) y =arcsin(x®)sin(x+1);

34X
B)y=———;
)Y ctg(x?)
r)y :Ssin(2x—1)+m;
Cos 4x

1)y = arccos3(tg®(e* ));

arctgl

&)y =(In(x* +1))

a)y:§—3x+43 (x-3)* —%;
X X

6) y =sin(3x? )logs(2x +3);

3
4)(
B)y=—;
4arcsin—
X

—ta(x® 41 arctg(2x+1);
DYy =tg0C 1)+ In(x+1)
1) y = arccos 2(cos* (2x% —1));

e) y = (arctgx )**®Y).

a)y=2x3—§+%—5\1(x—6)4;

6) y =tg(4x—3)5°%;

logs(2x+1
B)y: 98( );

5arctg —
X

cos(7x+3) .

r)y=ctg(x*>-5)+ k :
arcsin2x

1)y =sin’(arctg?(2x+1));

e) y =(arccos x )"*10).

a)y =2{(x-3)* —§+i8—5x4;
X X



16.

17.

18.

6)y=|n4xarcsing;
X

_otg(2+%).

B)Y 5logy 2x

arccos 5x |

)y = arctgx + e

n) y=cos*(arctg®(vVx?-2));

sinx

e)y =(tgx)

a) y:g—2§/(x+1)7 +3x4—%;
X X

0) y =2log,(4x+1)arctg E;
X

2X

Y=
3c0s(7x+2)’
cos? 6x
r)y=>5ctg2x — ;
log; 4x

n) y = sin°(arccos®(/2x+7));

arctgx

e)y=(Inx)

a)y:lez—X—3;+53\l(x+2)4 —%;

6) y =e*arcctg g;
X

_cos3x®
5arcsin(9x+1)’

B) Y

In(x3+5)
cos?(4x+2)’

1) y = arccos >(sin* {/x? +1);

e) y=(8X )tg4x.

r)y =4logg 3x +

a) y:%—3x5§—7w/(2x+5)3;

6) y =In(x® —1)2%*;



19.

20.

21.

ctg3x
B)y = 9% .

arctg —
X

_logs(2x+1)

VY= 2arccos \/x_+1
ny= sin5(arcctg 4 (8\/4x + 3)}

_ 4eX2+1 -

e) y=(cos2x)"%*.

a)y=73(2x+3)* NG —is;
X X

0) y = arccos 3 log, 2x;
X

73)(

B)Y= ;
arcctg 3
X

e5x .

ctg®x

r)y=5sin’ 3x—4

1) y = cos* (In®(arcsinx))

e) y — (tgx)arctgx.

a)y:%x5—5,l(x2 +4)3 +%—£;
X2 X

0)y= X logs(x—3);

arccos v x+1
B)y=—"—""—"7);
ctg3x
Yy =6tgg— In4x

X 3arcsinx?

1)y = arcctg 8(arctg 1 j :
J1-x '

e) y =(sin2x )%,

2 5
=3(x+1)* =S +4x° - ——;
y=bed X 3x?

6) y =2 ctg(4x);

(1j

arccos| —

B) Y —_ \X).
2log,(x-1)"



22.

23.

24.

arcsinl
r)y=4cos(x? +1)—-——X;
)Y ( ) v

1)y =sin’ (arcctg 4 (e3x ))

e) y=(arccosx )",

a) y:%—24\/(x+2)3 +4x6—%;
X

6) y =arcsin(x®)sin(x+1);

34X
B)y=——;
Y a0()
T) y:55in(2x—1)+M;
cos 4x

n)y= arCCOS3(t95(€‘x2 )i

arctgl

e)y =(In(x? +1))

a) y=§—3x+4§l(x—3)4 —%;
X X

6) y =sin(3x? )logs(2x +3);

4%
B)y=—"7);
4arcsin—
X
)y =tg(x® +1)+ arctg(2x+1) .
In(x+1)

1) y = arccos 2(cos* (2x% —1));

e) y = (arctgx )*2),

a)y:2x3—§+%—5\1(x—6)4;

6) y =tg(4x—3)5°%;

logs(2x+1
B)y: 98( );

5arctg —
X

+cos(7x+3)_

r)y=ctg(x* -5) =
arcsin2x

1)y =sin’(arctg?(2x+1));



25.

e) y = (arccos x )10,

a)y =2{(x-3)* —§+i8—5x4;
X X

6)y:|n4xarcsing;
X

ctg(2+ X

B)y = 9(2+%).

5log; 2x
arccos 5x
r)y:arctgx+sT,

n) y=cos*(arctg®(Vx* -2));

sinx

)y =(tgx)



3adanue 2. HaliTu nepBYIO NPOU3BOHYIO Y’ X X
N 10. a)tg|— |[+e” =y;
HesIBHOW (pYHKIIMM (2) M IEPBYI0 POU3BOIHYIO

y' GYHKIINK, 32IaHHOI TapamMeTpuyecku (0).

6) x:arctg;,
y=eé.
1. a)lny =sin(xy); 11.  a)lny=sin(xy);
6) x=i, 6) x=Ar,
y:eta y:el"
2.  a)e’x—sinx=y;
=241 12.  a)ex-—sinx=y;
{J’=ln(l+1)a 6 {x=t2+l’
3. a)y+sinx=cosy; y=In(t +1),
X =sint
6 b
){y:t—cost,
4. a)tgy +e¥ =x; 13.  a)y+sinx=cosy;
6) x =Int, 6){x:sint,
y =sint, y =t—Cost,
14. a)tgy+eY =x;
S. a)xy+2=Iny; ; {lent,
x=e +t y =sint,
0) ’
{y=~/?,
15. a)xy+2=Iny;
6. a) yarcsiny = x2; ) y
x=e +t
X =1gt, 6){ >
6) {y=t2+t y:\/;,

1. a)yzsin(xy)=5+x;

16. a)yarcsiny = x>;
5) {x:t+lnt,
y = cost, 6 {x=tgt,
=1*+1
8. a)Iny +cos(xy) = X; Y b
2 _ .
{x=et+sint, 17. a)y“sin(xy)=5+Xx;
y=cg(t+1), 5 x=t+Int,
Yy =cCost,

0. a)ye?Y +xy = y?;

6) {x =tsint,

Yy =cost, 5 x=e' +sint,
y=ctg(t+1),

18.  a)lny+cos(xy)=x;



19.

20.

21.

22.

23.

24.

25.

a) ye?¥ +xy = y?;

6) {x =tsint,

y =cost,

a) tg(l] +eX=y;
y

a) yarcsiny = X2

X =1gt,
0) { 5
y=1 +t,

a) y2sin(xy) =5+ Xx;

6){)6 =t+In¢,

y =Cost,
a)Iny +cos(xy) = x;

x=e' +sint,
y=ctg(t+1),

a)Iny =sin(xy);

6){x=\/;,

t
y=e,

a)e’x—sinx=y;

_ 2
6){)6—1 +1,
y=In({+1),



3adanue 3. Haiimu naumenvuee u Hauboabuiee 3nauenue YyHKyuu Ha ompesKxe.

1. y=x2+%—2; XG[—5,—1].

2. y=2x-4/x+8; xe[-42].

w

y:x+%+3; xe[03].

8
4. [ —— N — — .
y=1 l+2x+1, xe[-2-5]

5. y=x2+2x+£l; xe[03].

X+
6. y=2—Z+2x—5; xe[L4].
X
7. y=\/;+i+3; x e [14].
Jx
8. y = x+-=+10; x e[L5].
Jx
4
9. y=+/x+=-10; xe19].
X
11
10 y—;—m+6, XG[ 3,1]

11.y=x2+%—2; XG[—5,—1].
12. y=2x-4/x+8; xe[-42].

13. y=x+g+3; xe[03].
X
14. y:i+2x+1; x e[-2-5].
Xx+1
L2 16 .
15. y=x 2+ xe[03].

16. y=2—Z+2x—5; xe[L4].
X

2
17. =\/;+—+3; xe|l4].
y 7 ef14]

18. y = x+—2-+10; x e[15].

Jx
19. y=+x+2-10; x<[L9).
X

1 1
20. y_;—x+4+6, xe[-31].

21.y=x2 +%—2; xe[-5-1].

22. y=2x—4J/x+8; xe [-42].



23. y:x+g+3; xe[03].
X
24, y=i+2x+1' xe[-2-5].
x+1 ' '

25. y=x2+2x+£; xe[03].
X+1

3adanue 4. CoCTaBUTH YPABHEHNE KACATEJbLHOI U HOPMAJIU K KPpuBoii Yy = f(X) _B Touke A.

1. y=x*-16x+7; A(0,7), 2. y=x—2x* +4x-7; A(L;-4);
x*  5x° X
3. y:?—7+7x+4; A(0;4), 4. y=3x"—-4x+6; A(1;5);
4
5. y=x-6x+8; A(L3), 6. y:XT—7; A(2;-3);
7. y=3tg2x+1; A(n/8;4); 8. y=2x-1; A(L1);
4
9. y=4cos2x; A(0;4); 10. y:XT—27x+60; A(2;10).
11. y=x*-16x+7; A(0,7), 12, y=x*-2x* +4x-7; A(1;-4);
x®  5x? . } 2 . -E\-
13. y:?—7+7x+4, A(0;4), 14. y=3x*-4x+6; A(L5);
4
15. y=x2-6x+8; A(L3), 16. y=XT—7; A(2;-3);
17. y=3tg2x+1; A(n/8;4); 18. y=2x*-1; A(LL);
4
19. y=4cos2x; A(0;4); 20. y=%—27x+60; A(2;10).
21. y=x*-16x+7; A(0,7), 22. y=x>-2x* +4x-7; A(1;-4);
x> 5x° _ . 2 . £y
23. y:?—7+7x+4, A(0;4), 24. y=3x"-4x+6; A(L5);

25. y=x*-6x+8; A(1;3),

3adanue 5. IlpoBecTH NMoaHOE Mccae0BaHNe GYHKINU U OCTPOUTH ee rpaduk.

X X +4
1 y=——; 2. y=
y x4_11 y XZ b
5
X x> —x-1
3 = ; 4, y= ;
y X4—1 X2—2
X3 x*
5 y:(x_l)ga 6 y_(x+1)3,
x> —x-6 x°
7. y= : =
x—2 8 ¥ 3-x%’
4
_(x+1) -
9. y—(X_l)z, 10. Y 1



11.

13.

15.

17.

19.

21.

23.

25.

12.

14.

16.

18.

20.

22,

24,




Tema «Heonpedenennwiii unmezpany

3aoarue I . BeI1HCIATE HeonpedeleHHBIE HHTeIPAIbI.

1. [de 0) [sm xcos® xdx B}]xe”dx )l (25" +x)dx -, qu-'-ldx
(x+1)(x" —2x+5) xr+2
=x+3u’§—4 - 5 5 fx? +x° Jdr x4l
2. ﬂ}] e a’x.o)j.’g Idx.B:}II Sm“m{r'r)-{r"x—l,l('x2+x—6j- .:L)] — dx.
22 2 34
3. HHQ 3x+4x n o)lsm'?rdr. B)lfnﬁdx r)l (x” —x7 Jdx 1 Fx—hf_

x

1+cosx

1 . ) SV
4 a}lﬂdx. ©) | sin” xcos” xdx, B) [arfngxa’x. I}F (x a 3 'de_ }[ 3 X L
; : ; . Tix+2)(x" +x-2) 1UI+2
- 3 2,
5 r+2 . [ Sindxdx . fx" —1+x" Jdx
’i}] ——dx, 0}-|—2+cos4x' B}Iarcsnﬁxdx.r}ﬁ(x 1)’ I) l-J'_+3 .
6. a}]x;ma’x o) [crgzxdx. B}[xzfnm’x. r)|[:5’r = 2xt +x-1pix }Fx—hf—
: : (x+4)x® =3x+2) Y42
7. a) |de 0){ +5rgxd B}{—fn’rdr 1')[ (5:(_2?3 +.=:'}dx . O) Fﬂ'x+1dx.
- 4x ! cos’x {x—4}{x‘+ﬁx+10} :
2x° +x +3 sin 2xdx ) r (1-x° Jdx Jx+2x
8.3 dx . . dx - . d
q}l )|1+.s'mx B}Ixarf‘smx * r)l (X—S.Jr,"xz+2x—3) :[)F x—1 *
9. }|1 3 +J— . 0) {Mﬂdx.ﬂ} [('x—l}arcmsxa’x. T}F (5x T —x)dx _}‘-4'_—2,(
NS I+ 8 ) Jix+5)(x* +2x+5) x —2x
2x" +1 2 —3arcsinx [1—2x+x2—4x3)dx Jx X
10.a —d . 0) |———dx, B)|W*3xdx. T - I |
)l }l V-7 }Iﬁ o }-F (x+1)(x* + 7x+12) [J_ﬂ
-2 +4 f s, 3 5 (2x* +x )dx Jx+1
11.a) {—dx O}J“"m xcos” xdx B:l‘{x edr. 1) -[(x+1)(x:—2x+5)' J)FW

12.a) |$

dx , 6)Itg21dx. B) le sindxdx , T) [

Jx+3

(x+3)(x* +4x+8)°

3, .0, .
(% +x” Jdx .:L)lﬂ“-'_la'x

Yrx—1)fx*+x-6) " x+2

2—3x +4x7 . ¢ 5in 2xdx (x* —x* Jdx x+~f_
3a)| ————dx. . W
. )l iy o}-|1+=':c;l53r B}lfn x+1dx, r)lf x+3)(x +4x+8)° }F.J'_+3
143 )|ﬂd o) [sfﬁzxcoszxa’x. B) [arfngxa’x. I}F {x—:lr +\3X 'de.. :[}["”Hl
: ’ S +2 ) x"+x-2) x+2
- - - 3 3_ 24
15.a)|x7{;+2dx 5)'%_ B) [arfsfnSxdx.r}F (x ITX Jax | d .
x Y 2+ cosdx : Tx=2)x - x+10) il’_+3
—Yx+3 [513—2x4+x—1};’x lr-h}'_

16.) [ £ 0,

O}J‘cag]xa'x. B) -[xzfnxdx. r) {

- {I+41X2 —3x +2,I|

P N P
1?.3)|de. 6) [~ +S;‘gxd B) r) | 5 it )dx 1) [+ 1dx.
: Y cosTx : {x—t”[x' +6x+10J :
27 + x4 +3 sin 2xdx r 1—x% Jdx Jr+ox
18.a —a’ . —_—. i xdx . . dx.
)l * )|1+sm'x B}Ixarcsmx * r)l (x—5)(x*+2x-3) )F x—1 *
. 1,3 . , . e 3 4 .
19.a)|ﬂdx 6}|Mﬂdr.3}|(x—1)arccosxa’x. T}F (5x" +x" —x)dx i {J_ 2

2,}} T ext

20.a )l —2x? +1i . )|2 3arcsmxr

Vi-x?

%f'_ 2x
1-2x+x —4x})dr H-J_ r

el +7xe12) 7 J¥+1

Six+s5)(x* +2x+5)°

B) Ifﬁz 3xdx., T) F (

x—-2x +4 [ 2x" +x)dx x+1
21.a) {%j_—a’x 0}|5m xcos” xdx B){ e’dr. 1)| (_, . ) :[}FJ_ dx
S(x+1l)(x" -2x+5) 13y 42
rx+34x -4 - ) x* +x7 Jdx Vx+1
22.a) |de . o)[tggxdx. B) [x? sindxdx . T) |-r‘—2) ) dx.
. Jx . Sfx=1)x"+x-6) < x+2
b _—
= ~3r+4 .. [ 5 2xd P fr— . ' -x" +
_‘~3»|.._;__‘..f“ Ol'._t";_ B"."\l'l--l‘. r) (2 ,‘ o 3||..,.,L‘_n
Vs 1+cosx ‘Ux+3Nx +4x+8) ‘Jx+3
. ~3x+ . : , s (x=x +3x°)id fx+1 .,
-4.2a) 'l—‘v\—‘\] 0) |'n veos* xdx, B) |arctg2xdx, 1)) e o ‘ l.\
X ’ Ux+2Nx +x~-2 \|°.‘
» - '...‘ ! ¢ » ‘_ - - g » -
.‘.‘.’I"‘ \“—--.."\ . 0) ""3&: . B) |7' m 3xdy rl L l, X -, 3) | \_: l.i\
‘ X * 2+ cosdx CUx=2Nx =x+10) ‘Yx+3

d .






JIleMOHCTPpAlMOHHBI BAPUAHT KOHTPOJIbHBIX 3aIaHUM

Temvl: «Dnemenmol meopuu MHOMCECNns), «Komnnexchnoie uuciay

1) B knacce 40 uenosex. M3 HuX Mo pycckoMmy s3bIKY UMEIOT Tpoiiku 19 uenosek, mo mMaremaruke — 17
YeJIOBEK U 10 (hu3uke — 22 YeyoBeka; 1Mo pycCKOMY MM MaTeMaTHKe - 25, o0 pyccKoMy WiH Gu3uke — 32; 1o
¢busuke unm marematuke — 32. IISTh 4yenoBeKk MMEIOT TPOMKHU MO PYCCKOMY SI3BIKY, MaTeMaTHKE U (DU3HKE.
Ckoiibko 4emnoBek ydarcsi 0e3 Tpoek? CKOJbKO YEIOBEK MMEIOT TPOWKH TOJBKO MO MareMatuke? CKOJIBKO
YEIIOBEK UMEIOT TPOUKHA IO PYCCKOMY SI3BIKY U T0 (pr3uke?

2) Haittu muoxkectBo (AU B) N (AUB), ecmm E={1,2,3,4,5} ,A={1,5},B={1,2,4}

3. Maubl KOMIUIeKCHbIC yncna Z, =8+3i, 2z, =3-7i, 2=2,-12,

2007 |

Z z .
Haiitu: 3a) z,+2,; 30) 2,7, 38)*; 3r) L +i z.
z

2 22

4, Kommuiekcubie uncna z, =—/3+1i, z, =—16i npeacTaBuTh B TPHTOHOMETPHUECKOM, TOKA3ATEIHHO
50

Zl
(dhopmax U BBIYUCITHUTH : 4a) ; 40)3/Z, .

60 7
2

.5a) Peunth ypasuenue: X° —2X+2=0. 56) Haiitu /5+12i .

6. IlocTpouTh Ha KOMIUIGKCHOW  IIOCKOCTH MHOXECTBO TOYCK, YJIOBJICTBOPSIONINX YCIIOBHUIO:

|Z+2i|:3 (nm |Z+2i|£3,nnn|z+2i|>3,nnn |Z|:3,HJ1H argz:f).
3

Kpurtepumn ouenku:

3a 6e30mKO04YHOE BHIITOJHEHNE KOHTPOJIBHBIX 3a/1aHUI 3atulaHupoBaH MakcuMyM B 30 6amios. B ciyuae
YaCTUYHOTO PEelIeHUs paboThl, OayIbl YMEHBILIAIOTCS IPONOPLMOHATIBHO KOJIMYECTBY BEPHO BBIIIOJHEHHBIX 3aJlaHUN

Tema: «Cucmembl TUHEUHBIX YDAGHEHUIL

2x— y+ z=2,
3x+2y+2z=-2,

1. Pemuts cucremy 1a) meronom Kpamepa, x=2y+ z=1.

16) MaTpU4HBIi c1IOCOOOM.

2. Pemurth cucrembl ypaBHeHuil MeToaom I"aycca:

3%, +3X+4Xx, 5%, =9, 2X + X, =X + X, =1
3X, —2X, +5X; +4X, =2,
5x1—7x2+8x3+2x4 =18 v s 3X, —2X, +2X, —3X, =2
2a). 20) 46X, —4X, +4X, +3X, =3 26) Bx —x. 4% —2x. =3
4X, +5X, = 7X;—3X, =—5 Ox, — 6%, +9X, +7X, =4 17 A2 T A 4=
7%, +8X, +3%; +4x, =-2 2%, — X, + X, —3%X, =4

3. HaiiTu o0lree pemenne OHOPOIHOI cHCTEMBbI U e¢ GyHIAMEHTAIbHYI0 CHCTEMY PellleHHi ;



X1*2X2 +2X3 =0,
2X1—X2 —3X3 =0
3Xq +2X9 +5x3 =0

2X1—X2 +3X3 =0
Tema «AHanmuTHYECKasi TEOMETPHS
1. 1la). Hanucars ypaBHeHHe TIPAMOIA, IPOXOIAIIEH Yepes TOUKY TepecedeHrs NpsAMbIX Y = 3X u X+ 4y =2,
. X
MEPIEHANKYIIAPHO MPSAMON 5 +==1.
16). CocTaBuTh ypaBHEHHE MPSIMOH, NPOXOAALIEH Yepe3 LEHTP OKPYKHOCTH X* + y2 +4x+12+15=0 , napannensno npsmoii

X+y=0.

ypaﬁuéﬁnem -43:2 + 5y% + 20z — 30y + ld = 0.

1B). YcTaHOBUTH BHJ KPUBOM BTOPOTO MOPS/IKA, 3aJaHHON

—2X° +4X+Yy* +6y+6=0),

(y=-3x*+6x—2),(—2X* +4x+ Yy’ +6y+6=0)
2). lan TeTpasap, BepIIUHBI KOTOPOro HaxozsTes Toukax A(4,-2,-2), B(5,-1,2), C(1,0,-1), D(6,0,-1).
Haiitu 2a) yrom mexmy pedpamu AB u AC,
20) muromaap ocHoBaHUs Terpadapa ABC,
2B) 00BEM TETpaAdApa,
2r) JUIMHY BBICOTHI, TPOBEJCHHOW U3 TOUkH D,
2n1) ypaBHeHHe mpsiMoi AB,
2¢) ypaBuenue miockoctu (ABC).

3.IToctponts 3a) smmunc 9X° + 4y® =36, 36) runepbony 9x*-4y?=36

Tewma: «Mumeepanvroe ucuucienue hyHKyul OOHOU NepemMeHHOw.

1 x® + X
1. HemocpeICTBEHHBIM HHTEIPHPOBAHUEM BBIYHUCIIUTD: 13). I(g X° +3x° + X+ l)dX R 10). .[—dx .

2. MGTO,Z[OM 3aMCHbI nepeMeHHoﬁ MK C ITIOMOIIBIO BHECCHHUA 11O 3HAK ,E[I/I(l)q)epeHLII/IaJ'Ia BbBIYHMCJIIUTD:

sin X
2a). | —dx,
2 J.2+COSX '[4«/2x+

3. C MMOMOLIBIO METO/JIa UHTETPUPOBAHUSA 110 HACTAM BbIYUCINUTL!
3a). I(x +1) In xdx 3a). _[x edx.. (mam
.[ X Cos5xdx )

dx
4.:Beruucnutsb 4a). Im 40). .[ - 6X +15°

5. Beruucnurs:

dx (X + 2)dx
). | (X=5)(x+1) L ey X+ 2)(x-1)?

3
6. Beruncanute onpeaeseHHbIe HHTErpajbl:6a) .[4\/ X —1dx, 60) J-XE‘_XdX («10 HacTam»).
2 0



Tema «/luddepenimanbabie ypaBHEHUS

1. la) BblsicHUTH sBIseTCS M pelieHHeM auddepeHnnansHoro ypapuenus : Xy =2y dyHkius
y = 6x°.
16) Onpenenuts nopsinok auddepermmanbHoro ypasaenns 4 y" )4 —y'= y6 —Xy.

2_.
18) CoctaBuTh muddepeHInanbHoe YpaBHEeHHE, eClIM H3BECTHO ero odmee penrenne - =2Cx.

2. Haiitu yactHbIe pemeHus auddepeHnaIbHbIX YPaBHEHUH € pa3Ae/ISIONIMMUCS TEPEMEHHBIMHU:
2) (x+3)dy - (y+2)dx =0 @)=

uim 2a) y+2y+4 =0, y(O) =5;
& _1
UIn 2a) d.’f 2X , )’(1) :2

' i
3.Haiitu o6wLiee penieHre TMHERHOr0 HEOAHOPOAHOIO YPABHEHUS IIEPBOTO Mopsiaka ¥ +3y=c".
4. Pemuth ogHOpOIHOE MU (HepeHIMATLHOES YPaBHCHHE

. x4y
2x?

5.Haiitu o0mume pemieHue JIMHEHHBIX OJHOPOAHBIX ypaBHeHUH |l-ro mopsaka:
52 y"—-36y=0, 56) y'—4y'+4y=0, 58) y"-2y'+5y=0

6. 6a)HaiiTi yacTHOE peleHre HeOJHOPOAHOT 0 TG GepeHINaTLHOIO YPaBHEHUS BTOPOTO MOPSIIKa:
y'-6y'+8y =3x> +2x+1 y(0) =0 y'(0) =I.

60) HaiiTu oO1iiee pemienre HeoJHOPOAHOTO AU dEepeHITUATHFHOTO YPAaBHEHHS BTOPOTO MOPSIIKA:
y'-6y'+8y =3x7 +2x +1

Tema «CDYHKI_H/ISI HECKOJIbKUX NCPEMCHHbIX. PHZ[LI»

1. HccnenoBaTh MONOKHUTEIBHBIN P HA CXOAUMOCTD (MCTIONB3Yys OJWH U3 TPU3HAKOB CPAaBHEHU)

)an+2)3" 5 2nt3
WA .,_|ﬂ -"6?‘! +7

2. WccnenoBaTh Ha CXOJMMOCTH (YCIOBHYIO, a0COIIOTHYIO) 3HAKOUEPEAYIOIIUHCS PSII.
10Ba1h Ha LAt

? 2(_1)" 2 2]+5 :

2x 4x2 2nxn

4+ ——=+——+.. +——
2 2. [ 2 2 A ’
3. Haiit 001aCTh CXOAMMOCTH CTEIICHHOT'O Psia 3 Jg 5%43 (2n + 1) 3

3 )
4. Jlana QyHKUMS ABYX IEPEMEHHBIX T+ Y 3 Y
a) HaiiTu Bce yacTHBIC MPOM3BOAHBIC IIEPBOTO BTOPOI'O MOPSIIKOB.

0) MccnenoBath QYHKITHIO HA SKCTPEMYM.



B)BbIuMCINTE NPUOIMKEHHOE 3HAYEHHE QYHKIIMH € TIOMOIIBLIO uddepenmanos B Touke M, (2,01;0,98)

5. BbluncnanuTh IBOMHOM MHTErpall B MPSIMOYTOJIBHOM 001acTH

SDSxydxdy, TRE  p—i((x; y|l<x<2 | <<y<2}.



3. MeTtoanueckne MaTepuaJbl, onpeaesomne Npoueaypbl OeHUBAHUS 3HAHU I, YMEHMI,
HABBIKOB U (MJIM) ONBITA AEATEJIbHOCTH, XaPAKTEPU3YIOIIMX dTanbl (GOpMHUPOBAHMS
KOMIIEeTeHI MK

[Tpouenypsl OLIEHHBAHUS BKJIIOYAIOT B €€0s TEKYLIUI KOHTPOJIb U IPOMEKYTOUHYIO aTTECTALIUIO.

Tekymmii KOHTPOJIb YCIEBAEMOCTH MIPOBOJUTCS C HCIOJb30BAHUEM OIICHOYHBIX CPEJICTB,
MPEACTABICHHBIX B M. 2 JAHHOTO MPUJIOXKEHUs. Pe3ynpTaThl TEKYIIEro KOHTPOJS JOBOJISTCSA 0 CBEACHUS
CTYZCHTOB JI0 TPOMEXYTOYHOMN aTTeCTaIUU.

IIpomexxyTouHasi arrecraumsi rmpoBoautcs B ¢opme 3adera (2 cemectp), B ¢opme 3k3amena (1, 3
cemectpbl). CTyAEHTBI, HE NPONICAININE NPOMEKYTOUHYIO aTTEeCTAllMI0 TO TpaduKy CECCHH, TOJKHBI
JTUKBHUIMNPOBATH 33J0OJKCHHOCTh B YCTAHOBIICHHOM IOPSIJIKE.



Ipunoxenue 2.

MeTtonuueckne ykKa3aHHWS TIO OCBOSHHIO IHUCHUILIMHBI «MareMaTtnkay aapecOBaHBI
CTyJIeHTaM BceX (popM 00yUdeHus.

VYueOHbIM M1aHOM 110 HanpapieHuto moarotroBku 09.03.01 «Ilpuknagnas nuadpopmaTuKay
MPEYCMOTPEHBI CIEAYIONIUE BUIbI 3aHSATHMN:

— JICKIIUH;
— MPAKTUYCCKUE 3aHATHS.

JIeKIMOHHOE 3aHATUE NPEJCTaBISIET COOOM CHUCTEMATHUYECKOE, I10CIEI0BATENIbHOE,
MOHOJIOTMUECKOE M3JI0KEHHE IpenojaBareieM Yy4eOHOro marepuana, Kak I[paBUIo,
TEOPETUYECKOro Xapakrepa. Llenb neKkiuu — opranu3anys 1eaeHapaBIeHHON 103HaBATEIbHOU
JEeSATENbHOCTH CTYJAEHTOB IO OBJAJCHHUIO MTPOrPAMMHBIM MaTe€pUaioM YYeOHOW NHCUUILIUHBI.
Urenue Kypca JEKIMN MO3BOJIAET JaTh CBSI3aHHOE, IIOCIEA0BATEIIBHOE U3JI0KECHUE MAaTEpPUAIIa B
COOTBETCTBUM C HOBEHIIIMMH JTAHHBIMU HAYKH, COOOLIUTH CIIYIIATENIIM OCHOBHOE COJIEpKaHUE
IpeaMeTa B LENOCTHOM, CUCTEMATU3UPOBAHHOM BHAE. B psne ciiydaeB JIEKIHS BBIIIOJIHSET
(YHKLHIO OCHOBHOTO MCTOYHHMKA MH(POPMAILIMH, KOI/Ia HOBBIE HAYYHBIE AHHBIE MO TOW WIU
MHOM TeMe He HAIlUIU OTPaXXKEHUs B y4UeOHUKAX.

W3ydeHne qUCIUILUIMHBI CTYICHTY CJIeyeT HaYMHATh C MPOpaboTKH pabodei MporpaMmel,
oco0oe BHUMaHME, yIesis IelIsIM M 3aj]adaM, CTPYKType W cojepkaHuio Kypca. Ilpu
KOHCTICKTHPOBAHUH JICKIIUHA CTYJIEHTaM HEOOXOMMO M3j1araTh yCIbIIIIaHHBIA MaTeprall KpaTko,
CBOMMH CJIOBaMH, oOparas BHUMaHHUE, Ha JIOTUKY HM3JI0KCHUS MaTepujia, apryMEHTAIluI0 U
MPUBOAMMBIC TIpUMEphl. HeoOXoammo BBIIEIATh, BaXKHBIE MECTa B CBOMX 3amucsax. Ecim
HETOHATHBI KakKWe-TMO00 MOMEHTHI, HEOOXOAMMO 3alHMChIBaTh CBOW BOIMPOCHI, MOCTAPATHCS
HalTH OTBET HAa HHUX CaAMOCTOSTENBHO. ECIM CaMOCTOSTENBHO HE YAAJIOCh Pa3o0paThbCs B
Marepualie, BIOCIEACTBUU HE0OX0UMO MO0 Ha CIEAYIONICH JeKIUU, JTUO0 Ha MPAKTUYECKOM
3aHSATHUU WM KOHCYJbTAIIMK O0OPAaTUTHCS K BEAYIIEMY IIPEMOAaBaTelI0 3a Pa3bICHECHUSIMM.

B xoxe mpakTHdeckux 3aHATHI yriayOJsllOTCS M 3aKpEeIUISIIOTCS 3HAHUS CTYJIEHTOB IO
Py PpacCMOTPEHHBIX Ha JEKIUsAX BompocoB. HeoOXxoaumMo 03HAKOMHUTBCS C 3aJaHUEM.
BrlinonHenue paboThl ClielyeT Ha4aTh ¢ U3YyYEHUs] TEOPETUUECKUX CBEJICHUM.

[Ipy MOATOTOBKE K 3aHATHSIM KaXIBIA CTYACHT AOJDKCH: — U3YYUTh PEKOMEHIOBAHHYIO
y4eOHYIO JINTepaTypy; — U3yUYNUTh KOHCIEKTHI JIEKIIUIA; — TOATOTOBUTH OTBETHI HA BCE BOTIPOCHI
M0 M3y4yaeMoW TeMme; —TOJITOTOBUTh MaTepuai JjIsl BBIMOJHEHUSI PabOThI, PEKOMEHIOBAHHBIC
MpernoiaBaTesieM MpU U3YYCHUH KaKII0M TeMbl. Bompockl, HE pacCMOTpEHHBIE Ha JICKIUSIX U
MPAKTUYECKUX 3aHITHSAX, TOJDKHBI OBITh W3YYEHBI CTYACHTAMH B XOJI€ CaMOCTOSITEIHHOU
pabotel. KOHTpOJIb caMOCTOATENHHON pabOThl CTYACHTOB HaJl Y4eOHOW MpOrpamMMmoi Kypca
OCYIIIECTBIISIETCSL B XOJI€ 3aHATUN. B X01e caMocToATeIbHON pabOThl KaXAbld CTYICHT 00s3aH
MPOYUTATh OCHOBHYIO U TI0 BO3MOKHOCTH JIOMOJIHUTEIBLHYIO JINTEPATYPY MO U3YydaeMOu TeMe,
JOTIOJTHUTh KOHCIEKTHI JIGKIIMA HEIOCTAIUM MatepuanoM. [Ipu peamusanuu pa3IudHBIX
BUJIOB y4e€OHOI paboThl HUCHOJIB3YIOTCS pa3HOOOpa3Hble (B T.Y4. MHTEPAKTHUBHBIE) METOMbI
oOy4YeHHMS, B YACTHOCTH: — HHTEPAKTUBHAS JIOCKA JUISI TOATOTOBKY M ITPOBEACHUS JIEKIIMOHHBIX U
NPAKTUUECKUX 3aHATHI; — pa3MEIIeHHe MAaTepHaloB Kypca B CHCTEME JTUCTAHIIMOHHOTO
obyuenus http://distedu.tgpi.ru/ Jlnsg TOATOTOBKM K 3aHATHSIM, TEKYIIEMY KOHTPOJO U
IPOMEKYTOYHOM aTTecTallui CTYAEHThl MOTYT BOCITIOJIb30BAThCS AJEKTPOHHOM OMOIMOTEKOMN
BVY3a http://library.rsue.ru/. Taxxke oOyyarommuecss MOTYT B3AThb Ha JIOM HEOOXOAUMYIO



JaUTepaTypy Ha abOHEMEHTE BY30BCKOW 2 OMOIMOTEKH WM BOCIOJIb30BATHCS YUTAIBHBIMU
3aJaMH1 By3a.



