MHWHOBPHAYKHU POCCUN

BJIAJUBOCTOKCKUI I'OCYJIAPCTBEHHBIN YHUBEPCUTET

KA®EIPA MATEMATUKHU U MOJIEJIMPOBAHM A

PaGouas nporpamma AUCHUIUIMHBI (MOYJIS)
BBICIITASL MATEMATHKA

Hampasnenue u HanpaBiIeHHOCTD (TPOQHIIH)
20.03.01 Texnocgepnas 6e3onacHocTb. TexHochepHas 6e301acHOCTb

I'ox Habopa na OITOII
2023

dopma 00yueHust
3a04yHas

Bnanusoctok 2024



PabGoyass mporpamma aucturuinHbl (Momyns) «Bpicmias Maremaruka» COCTaBlieHa B
cootBercTBUU ¢ TpeboBanuamu @I'OC BO no nanpasnenuto noaroroku 20.03.01 Texnocdepnas
6e3omacHocTh (yTB. mpukazoM MwuHOOpHayku Poccum ot 25.05.2020r. Ne680) u Ilopsiaxom
OpraHu3alliil W OCYIIECTBICHHS OOpa30BaTENbHONW JIECATEIIFHOCTH 10 00pa3oBaTeIbHBIM
pOorpaMMaM BBICIIIET0 00pa3oBaHMs — MporpamMmaM OakaliaBpHuara, MporpamMmamM CIeIHaInTeTa,

porpaMMaM MarucTpatypsl (yTB. mpuka3zoM MunoOpraayku Poccun ot 06.04.2021 1. N245).

CocraBurenb(un):
Em6ynaes B.H., 0okmop 3KoHomuueckux Hayk, npogeccop, Kageopa mamemamuru u

moodenuposanus, Viadimir. Embulaev@yvvsu.ru

VYT1BepxkaeHa Ha 3acemaHuu kKadeapbl MaTeMaTHKH U MojaenupoBanus ot 23.05.2024

npoTokoi Ne 9

COI''TACOBAHO:
BaBenyromuii kadeapoi (pazpadoTynka AOKYMEHT MOAINCAH
Aytom Cb Ap (p P ) SJEKTPOHHOMU MMOAIMUCHIO
lamummvisaosa K.H. Ceprucduxar 1599657997
[Homep Tpan3akuuu 0000000000D26D21
Biianmenert Tlanumssaosa K.H.




1 Iessn, nuianHnpyeMble pe3yabTaThl 00y4eHHUs 10 JUCHHUIIIMHE (MOIYJII0)

[ensimu ocBoeHMsI y4eOHOM TUCIUIUINHBI «BhIciias MaTeMaTHKay SBISIOTCA:

- 03HAKOMJICHHE C OCHOBHBIMU IOHATUSAMU BBICIICH MAaTCMaTUKH,

- OCBOEHHE METOIOB U CIIOCOOOB PEIICHUSI MATEMaTHYECKUX 3a71ay;

- pa3BUTHE JIOTUYECKOTO U AITOPUTMHUYECKOTO MBILIICHUS;

- OBJIaJICHUE OCHOBHBIMU METOJAMU UCCIICIOBAHNS;

- BBIpabOTKA YMEHHUSI CaMOCTOSATEIBHO PACHIMPSATh MAaTEeMAaTUYECKUE 3HAHUS W TPOBOIHUTH
MaTEeMaTUYECKUNA aHAJIN3 NPUKIIAJAHbIX 3a/1a4.

3arayamMy JUCLUIUIMHEI «BbIciias MaTeMaTHKa» SBISIOTCA:

- 0o0yueHue CTYIEHTOB METOJlaM BBICILIEH MaTeMaTHUKH, HEOOXOJAMMBIX UM IpPHU H3YYEHHH
OCTaJIBHBIX KypPCOB;

- NPUBUTHUE CTYIECHTAM HABBIKOB HCCJICAOBAHMS C MCIOJb30BAHUEM METOJOB BBICIIEH
MaTE€MAaTHKU;

- 00yueHHe CTYJJICHTOB METO0JIaM JIOTHUYECKU CTPOrOro MOCTPOCHHUS T0KA3aTEIIbCTB;

- (opMHUPOBaHHE HABBIKOB M YMEHMH, HEOOXOJUMBIX MPHU MPAKTUYECKOM NPUMEHEHHUH
MaTEMaTUYECKUX UACH W METONOB Ul aHAIU3a U MOJEIUPOBAHUS CIOXKHBIX CHCTEM, IIPOLECCOB,
SIBJICHUH, JIJIs TOMCKA ONTUMANIbHBIX PEIIeHUI U BRIOOpa HAMIIYUIINX CIIOCOOO0B peatn3aluu.

[TnanupyemMbIMu pe3ynbTaTaMyd OOydeHHUs MO AMCLUUIUIMHE (MOAYIIO), SIBISIOTCS 3HAHMS,
YMCEHUs, HaBbIKH. [lepedeHb IJIaHUPYEMBIX PE3YJIBTATOB OOYUYCHHS MO JUCIHMILIHHE (MOJYIIO),
COOTHECECHHBIX C HJIaHI/IpyeMBIMI/I pe3yJIBTaTaMI/I OCBOCHUA O6pa30BaTCJIBHOI>'I HpOFpaMMBI,
npejacTaBieH B Tabmure 1.

Tabnuua 1 — Komnereniuu, popmMupyeMbie B pe3yibTaTe U3yUeHUS AUCIUILTUHBI (MOJTYJIs)

Kon n Pe3ynpraTer 00y4eHHs O TUCITUTIIHE
HasBanue Konn (bopMyITUpOBKa
OIIOII BO, (opmymupoBKa HMHIUKATOpa Kon
COKpAIICHHOC KOMIIETCHIINH AOCTHHCHUS pesynb DopMyIHpOBKa pe3yIbTaTa
KOMITCTCHIIUU
Tara
20.03.01 OIIK-1 : Ciocoben OIIK-1.1k : PI1 3HaHHE | CHCTEMbI MATEMaTHYECKHX
«TexHocdepHas | pemars 3amau, BlIajieeT 3HAHUH M HaBBIKOB IS
0€30MMacHOCThY | OTHOCSIIHECS K MaTEeMaTHYCCKIUMU pCeLICHUsI CTaHAAPTHBIX
(B-TB) npodeccroHaNbHOI METOJIaMU U 3a7a4 npodeccuoHaNbHOM
JCATEIILHOCTH, HaBBIKAMU LIS JICSITEIbHOCTH
IIPUMEHSIS] METOJIBI (opMyMpoBaHUs P12 YMeHHue | MPUMEHSTh CHCTEMY
MOJICITUPOBAHHUS, U pelIeHus MaTeMaTHYeCKUX 3HAHUH IS
MaTeMaTHYeCcKOro TEXHUYECKUX U (dhopMmynupoBaHus 1
aHaIm3a, TEXHOJOTHYECKHX pelIeHNUS TEXHUYECKUX U
€CTECTBEHHOHAYYHBIE | Tpobiem TEXHOJOTHYECKUX MPpodIIeM
1 OOIENHKEHEPHBIE P13 HaBbik | BiageHus MaTeMaTH4eCKUMHU
3HAHHS METOJIaMH{ ¥ HABBIKAMH IS
(hopmynrpoBaHus U
PCLICHUS TEXHUYECKUX H
TEXHOJIOTHYECKHUX NPOOIIeM

2 MecTo qucuumiannbl (MoayJsi) B ctpykrype OINIOII

Jucnunnunza «Beiciias MaTeMaTHKa» OTHOCHUTCS K OCHOBHOM yacT «bioka 1 Jlucuuminasl
(Momynmu)» ydeOHoro mmaHa HampaBieHus 20.03.01 TexnocdepHas Oe30macHOCTb, U HMEET
JOTHYECKYI0 M COJCPKATEIbHO-METOJUYECKYI0 B3aMMOCBS3b C JUCIHMIUIMHAMH OCHOBHOM
0o0pa3oBaTesIbHON MporpaMMel. JlucuuniarHa 0a3upyeTcst Ha KOMIIETEHIUAX, CPOPMHUPOBAHHBIX Ha
npeabIAyIneM ypoBHe o0pa3oBaHus. J[ns u3yyeHus BbICIIEeH MaTeMaTUKU TPeOyeTcsl KaueCTBEHHOE
3HaHHUE IIKOJIBHOTO Kypca aiareOpbl, TeOMETPHUU, TPUTOHOMETPHH, Hauall aHalIn3a, HH)OPMaTHKH.



3. O0beM AUCHUNIMHBI (MOIYJIA)

OO0beM JUCHUIIIMHBI (MOIY/Isl) B 3a4eTHBIX E€IWHUIIAX C YKa3aHUEM KOJIMYECTBa
aKaJeMHYeCKMX 4YacoB, BBIJEICHHBIX HAa KOHTAaKTHYIO paboTy ¢ oOydarommumucsa (1Mo BHUIAM
y4eOHBIX 3aHSATUI) U HA CAMOCTOSITEITFHYIO pa0oTy, IPUBE/ICH B TabIUIIE 2.

Ta6muma 2 — O0miast Tpy10eMKOCTh JUCITUTITUHBI

Tpyno- OO0BeM KOHTAKTHOH paboTHI (Jac)
CeMeCTp CMKOCTh
Hassanue (q))ﬁ0 p'::-l Hacrs 1/1(11(1)4(11)<O)C AynuropHas Breay - CPC (;)T()Tpe]:fl
OIIOI1 BO Y VI 0 YAUTOP TopHas
s BP0, | 3E) | Beero Tt
03D0)
nek. | mpak. | mal. ITA KCP
20.03.01
Texuocdepnas 300 b1.b 1 5 17 8 8 0 1 0 163 2
0€301acHOCTh
20.03.01
Texuocdepnas 300 b1.b 2 4 17 8 8 0 1 0 127 2
0€301acHOCTh

4 CTpyKTypa U co/iepkaHue TUCUUILTUHBI (MOTYJIs)

4.1 CTpykTypa THCHHAILIMHBI (MoayJist) ais 3P0

TemaTrueckuii TuIaH, OTPaKAIOIINI COIEpPKAHNE AUCIMIUIMHBI (TIEpeYCHb Pa3lesiOB H TEM),
CTPYKTYPHPOBAHHOE IO BHUJAaM y4YEOHBIX 3aHATHH C yKa3aHHEM UX OOBEMOB B COOTBETCTBUH C
y4eOHBIM TIJIaHOM, MPUBEICH B Tabnwuile 3.1

Tabmuua 3.1 — Paznmensl qucuuiuiuHel (MOAYAs), BUIBI y4eOHOM AEATENbHOCTH U (HOPMBI
TeKymero kKoutpoius ans 300

Ko pe- KoJ-Bo yacoB, oTBesieHHOE Ha
dopma
No HazBanue Tembl 3yJIbTaTa
Jlex [pakr JIa6 CPC TEKYIET0 KOHTPOJIS
00y4eHus
1 cemecTp
- KOHTpOJbHas paboTa
1 DJIEeMEHTHI IUHEHHOM P11, P2, 3 3 0 37 Nel, UJI3 Nel,
areOpbl PI3
cobeceloBaHHE.
KOHTpOJIBHAs paboTa
> AHanutndeckasi reoMeTpus P11, PO2, ’ 5 0 0 Ne2, VAJT3 Ne2.
Ha IJIOCKOCTH PJ13
cobeceoBaHue.

DJeMeHTbl BEKTOPHOM
3 | anreGps! n anamUTHYECKOM Pa1 1 1 0 41 cobeceoBaHUe
TEOMETPHHU B IPOCTPAHCTBE

KOHTpOJIbHas paboTa

4 | BBeneHwue B aHAIU3 P11, P12 2 2 0 43 Ne3, coGecenioBanme
2 cemecTp
5 Juddepennuaniproe PIIL, PII3 3 3 0 34 N3 Ne3,
HCUYHCIICHHE cobecej0BaHUe
N3 Ned,
6 | UHTerpanbpHOE NCUYHCICHHUE. Pa1,PA3 3 3 0 34 coBecenoBaHHe
7 Juddepenimansubie PIlI 1 1 0 2 KOHTpOJIbHas paboTa
YpaBHEHHUSI. Ned, cobeceioBanme.
W3 NeS5, koHTpOsIBHAS
8 | Pamsl PI1 1 1 0 33 pabota Ne5,
co0eceloBaHME.
Hroro no radaune 16 16 0 290

4.2 Copeprxanue pa3ieioB M TeM IUCHUILIAHBI (Moay.as) niasa 3P0

1 cemecTp
Tema 1 Dnemenmul 1uHetiHoU aneeopbi.
CogepxaHue TeMmbl: MaTpuipl HW ONpEAeNUTeNd. PelieHue CHUCTEMBI JIMHEHHBIX



anreOpandyeckux ypaBHeHHH wMeTtogoMm Kpamepa, meromom ['aycca M MaTpUYHBIM METOIOM.
I'eomeTprueckass MHTEpHpETaUsl CUCTEMBl JUHEHHBIX YPAaBHEHMM W JIMHEHMHBIX HEPABEHCTB C
JByMsI HEU3BECTHBIMHU.

@opMBl MU METOABI NPOBEACHMS 3aHATHUI 1O TeME, NpPUMEHsEMble 00pa30BaTEIbHBIC
TEXHOJIOTHH: CTaHJapTHAS.

Buasl caMOCTOATENIBHON MTOATOTOBKU CTYAEHTOB II0 TE€ME: MOATOTOBKA K IPAKTUYECKOMY
3aHATHIO, IOJIFOTOBKAa K cOOECe0BaHNIO, MOJArOTOBKAa K KOHTpOJbHOU pabore Nel, BelnonHeHue
N]13, uzyuenue marepuaia B CO0O (Moodle), moaroToBka kK HTOrOBOMY TECTY.

Tema 2 Ananumuueckas ceomempus Ha NIOCKOCMU.

CopgepxaHnue TeMbl: B3aMHO OHO3HAYHOE COOTBETCTBHE MEXKAY TOYKAMHU IUIOCKOCTH U
napaMu JACHCTBUTEIBHBIX YUCEN, PACCTOSHUE MEXKIY JAByMsI TOUKAMH, JIEICHUE OTPe3Ka B JJAHHOM
OTHONICHUHU; YIIIOBOM KOIPPUIMEHT MpsMOM; yroin MexXAy AByMS NpSIMbIMU. YpaBHEHUE
MPOCTEHIINX TEOMETPUUYECKUX MECT TOYeK. YpaBHEHHUE MPSIMOW C YIIOBBIM KOd(HIHEHTOM;
YpaBHCHHE TIPSIMOM, MPOXOMAIICH Yepe3 JaHHYI0 TOYKY B 33aJaHHOM HAlpaBJICHUH; YpaBHCHHC
OpsIMOM, TPOXOIALICH uepe3 JBE JaHHbIE TOYKW; ypaBHEHHWE MpsIMOW B OTpe3Kax; obiiee
YpaBHEHHE TMPSMOM; TOYKA TIEpPECeUeHUss NBYX NPSIMBIX; PACCTOSHHE OT TOYKH JO MPSMOM.
OKpy’KHOCTb; apabosia; IIUIIC; TUIepooa.

@opMBl U METOABI TPOBEACHHS 3aHATHH MO TeMe, MNpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: CTaHJapTHAsI.

Buael caMocTosTENbHON MOATOTOBKH CTYAEHTOB MO TEME: MOATrOTOBKA K MPAKTUYECKOMY
3aHATHIO, TIOJIFOTOBKA K COOECeIOBaHUIO, TIOJTOTOBKA K KOHTPOJIBHOU pabore Ne2, BBINMOIHEHUE
N3, uzyuenue marepuana B C30 (Moodle), moaroToBka kK ”TOrOBOMY TECTY.

Tema 3 Dnemenmul eKMOPHOU aAeeOPbL U AHATUMUYECKOU 2e0MempUul 8 NPOCMpPaHCcmee.

Conepxanrie Tembl: OCHOBHBIC TOHATHS W ONPEICICHHS, CKaJIsIpPHOE IPOU3BEICHUC
BEKTOPOB; BEKTOPHOE MPOU3BEACHUE BEKTOPOB; CMEIIAHHOE MPOU3BEICHHE BEKTOPOB. PaccrosiHue
MEXJTy IBYMsI TOUKaMHu; 00IIiee YypaBHEHHE IJIOCKOCTH; YPaBHEHHUE MPSMOI B POCTPAHCTBE.

@opMbI ¥ METOJBI TPOBEACHUS 3aHATHH 10 TeMme, NpPUMEHSIeMble 00pa3oBaTEIbHBIC
TEXHOJIOTHH: CTaHJapTHAaSsI.

Buabl caMOCTOSTEIEHON MOATOTOBKH CTYIEHTOB IO TEME: MOATOTOBKA K MPAKTHUYCCKUM
3aHATHUSAM, MOATOTOBKA K coOecemoBaHuto, uzydeHre marepuana B COO (Moodle), moarotoBka
HUTOTOBOMY TECTY.

Tema 4 Bseoenue 6 ananus.

Copnepxanne Tembl: OmnpenencHue Tpenena; mpenest (QyHKIUH, TpupamieHue (QyHKIUU.
HenpeprIBHOCT ¥ TOUKH pa3pbiBa PYHKIINH.

@opMBl M METOABI TPOBEACHHS 3aHATHH MO TeMe, NpPUMEHsEeMble O0pa3oBaTeIbHBIC
TEXHOJIOTHH: CTaHJapTHAsI, METOJ KOOTIEPATUBHOTO O0yUYCHUSI.

Bunel camocTosTeNnbHOM MOATOTOBKU CTYAEHTOB IO TEME: MOJArOTOBKA K MPaKTUYECKUM
3aHATUSAM, TOJIOTOBKAa K COOECENOBaHMIO, MOATOTOBKA K KOHTPOJBHON pabore Ne3, msydeHue
matepuaina B CO0 (Moodle), moarotroBka Kk H”TOroBOMY TECTY.

2 cemecTp

Tema 5 Juppgepenyuanvroe ucuucierue.

Copneprxanue Tembl: [IoHsATHE TPON3BOIHON U €€ OCHOBHBIE CBOICTBA; AU PepeHrpoBaHue
HesiBHOW (GyHKumu; auddepeHnnan u ero npuiokeHus. YpaBHEHUS! KacaTeIbHOH M HOpMaU K
KpHBOif; mpaBmio Jlomurans; Bo3pacTaHue W yObIBaHWE (QYHKIHIA; OTBHICKAHWE MaKCHMyMa H
MUHHMYyMa (DYHKIIMH; MPOU3BOJAHBIC BBICHIMX MOPSJIKOB; OTHICKAHWE MaKCHMyMa W MHHHUMYyMa
(GYHKINU ¢ TIOMOIIBIO BTOPOH MPOU3BOIHOM; HCCICIOBAHNE YPAaBHEHHS KPUBOH U MTOCTPOSHHE €T
rpaduka. YacTHple NPOU3BOAHBIC; YACTHBIM auddepeHunan W NOAHBINA auddepenuan;
HE00X0IMMOE YCIIOBUE SKCTPEMyMa.

@opMBl M METOABI NPOBEACHMS 3aHATHH IO TeMe, IMPHUMEHSEMbIe 00pa3oBaTeIbHBIC



TEXHOJIOTHH: CTaHJapTHAs, METOJ KOONIEPATUBHOTO O0yUYEHUSI.

Bunapl camMocTOsATEIbHON MOATOTOBKM CTYACHTOB IO TE€ME: MOATOTOBKAa K MPAKTUYCCKUM
3aHATUSAM, TOJIMOTOBKa K cobecenoBanuio, BoimonHenue MJI3 Ne3, uzyuenue marepuana B COO
(Moodle), moaroToBKa K HITOTOBOMY TECTY.

Tema 6 Humezpanvhoe ucuucienue.

Copnepxanue TeMbl: lloHATHE HeompenenéHHOro MHTErpajga M €ro OCHOBHBIE CBOMCTBA;
MHTETPUPOBAHUE TOJCTAHOBKOW; MHTEIPUPOBAHME IO YaCTsIM; MHTETPUPOBAHME PallMOHAIBHBIX
npodeit. IloHsTHe omnpenenéHHOrO HMHTErpana; TeOMETPHUYECKUE MPHIOKEHHUS ONpeaeaEHHBIX
MHTETPaJIoB; NPUOIMKEHHOE HHTEIPUPOBAHKE IO METOTy TPANeIHii.

@opMbl M METOJbl NPOBENEHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTUH: CTaHJapTHAs.

Buael caMOCTOATENBHOM NMOATOTOBKM CTYAEHTOB IO TEME: IOArOTOBKAa K INMPAaKTUYECKUM
3aHATHSM, IOJATOTOBKa K coOecenoBanuio, BeimonHenne W3, u3yuenne matepuasa B COO
(Moodle), moaroToBKa K HTOTOBOMY TECTY.

Tema 7 Jlughghepenyuanvhvie ypasrenus.

Copnepxannie TeMbl: OCHOBHbBIE TOHATUS U ONpEIENICHUs; pelieHue AuQpepeHnnaibHOro
ypaBHEHHs. YpaBHEHUs C OTICIEHHBIMH M OTACIMMBIMH IE€PEMEHHBIMU; PELICHHE METOJ0M
bepaynmu.  OnpHoponHble  nuHeHHble nudQepeHraTbHble  YpPaBHEHUS C  TOCTOSHHBIMHU
KO3 GHULMEHTaMU; XapaKTEePUCTHUECKOE YPaBHEHHUE; peleHue HEOJHOPOIHOTO
TuQepeHINaIbHOr0 YpaBHEHHsI BTOPOTO MOPSIIKAa C MOCTOSIHHBIMU K03(pULIMeHTaMu; YaCTHOE U
oO11ee perieHue.

@opMbl M METOJBl NPOBEAEHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTElIbHbIC
TEXHOJIOTUH: CTAaHIAPTHAs, METO]l KOOTIEPATUBHOTO OOYy4EHUSI.

Buapl caMoCTOATENBHOW TOATOTOBKM CTYIEHTOB IO TEME: TMOATOTOBKA K MPAKTUYCCKUM
3aHATHSM, MOJArOTOBKAa K cOOECelOBaHHIO, MOATOTOBKA K KOHTPOJbHOM pabore Ned, u3yuyenue
matepuana B C30 (Moodle), moaroroBka K H”TOrOBOMY TECTY.

Tema 8 Paowi.

Conepxanue TeMbl: OOIHME TOHATHS W ONPEACIICHUS YHCIOBOTO PsjIa; CXOJUMOCTH
YHCJIOBBIX PSAIOB; HEOOXOIAMMBIM TMPHU3HAK CXOJMMOCTH; JOCTaTOYHBIC MPU3HAKU CXOAUMOCTH
YHUCIIOBBIX DSIIOB C TOJIOKUTEIBHBIMU WieHaMu (Tpu3Hak JlamamOepa, TpU3HAK CPaBHEHHUS);
npu3Hak JIeHOHWIIA CXOMUMOCTH YHCJIOBBIX PSJIOB C YepeAyIOmUMUCST 3HakaMd. OCHOBHBIC
TIOHSATHUS U OIPEJNICIICHUS] CTCIICHHBIX PSJIOB; PAANyC M MHTEPBAJ CXOAMMOCTH CTEIICHHBIX PSIJIOB;
paszioxeHue QyHKIHIA B CTETICHHBIE PSJIBL.

@®opMbI ¥ METOJBI TPOBEACHUS 3aHATHH 10 TeMme, NpPUMEHsIeMble 00pa3oBaTEIbHBIC
TEXHOJIOTHH: CTaHJapTHAs, METOJ KOONIEPATUBHOTO O0yUYEHUSI.

Buabl caMOCTOSTEIEHON MOATOTOBKH CTYIEHTOB IO TEME: MOATOTOBKA K MPAKTHYCCKUM
3aHSATHSM, TTOATOTOBKA K cOOECEeI0BaHMIO, IMOATOTOBKA K KOHTPOJIBHOW paboTe NoS, BBITIOJHEHUE
W13, nzyuenue matepuana B CO0 (Moodle), moaroTroBka kK UTOTOBOMY TECTY.

5 MeToanueckue yKka3zanus AJs 00y4alomuXcs M0 M3YYEHHIO M Peau3alii TUCHUTLIUHBI
(MomxyJin)

5.1 MeToanyeckue PpPeKOMEHJAANMU O0yYAKIIMMCS 10 H3YYEHMI0 JUCUMINVIMHBI M 10
o0ecrneYyeHNI0 CAMOCTOATEILHOI padoThI

[Mpu peanuzanuu AUCHUILTUHBI (MOIYJS) TPUMEHSETCS AJICKTPOHHBIA yUYeOHBIH KypcC,
pa3MenIEHHbBIN B CHCTEMe AJIEKTPOHHOTO o0yueHus (Moodle).

CamocrosiTennbHass paboTa CTYAEHTOB SBIsACTCS HawbOonee TMPOAYKTUBHON —(opmoid
o0pa3oBaTeNbHON M TO3HABATENILHON EATENBHOCTH CTyIAeHTa B mepuoa oOydeHus. Tekyrmas



CaMOCTOsTEeNIbHAs paboTa HallpaBieHa Ha YIIyOJICHHE U 3aKpeIyICHHE 3HaHUH CTyACHTOB, Pa3BUTHE
npakTHuYeckux yMmeHud. Tekymas camocTosTenbHas paboTa BKJIOUaeT B ceds: paboTy ¢
JIEKIMOHHBIM ~ MaTepHalioM, OIEPEKaoNIyl0 CaMOCTOSTENbHYI0 paboTy, TOIATOTOBKY K
IIPOMEKYTOYHON aTTECTALUN.

Jlns npoBeneHus 3aHIATUH JIEKIIMOHHOTO TUIIA UCTIONb3YIOTCS YUeOHO-HAMISAHbIE TOCOOUS B
dopMe TNpe3eHTAlMOHHBIX MaTepUaloB, OOECIEUYMBAIOIIME TEMATUUYECKUE WJUTIOCTPALUH,
COOTBETCTBYIOLIUE TEMaM JICKLIUI, IPEICTABICHHBIM B ITyHKTE 5 HacTosmen PIIJI.

[Tpu npoBeneHNN NPAKTHUECKUX 3aHATUSX PUMEHSIETCS] METO KOOIIEPAaTUBHOTO O0YUYECHHUS:
CTYICHTHI Pab0TalOT B Manbix Tpymmax (3 — 4 dYen.) Haj WHANBUAYATbHBIMU 33JaHUSIMH, B
MIPOLIECCE BBIMOIHEHHSI KOTOPhIX OHU MOTYT COBeIlaThecs Ipyr K apyry. [IpemonaBatenb, B CBOIO
ouepe/b, HaOMIOAAaeT 3a paboToN MallbIX TPYIII, a TAKXKE MOO0YEPETHO PA3bSICHIET HOBBIN yueOHBIN
MaTepHuall MaJbIM TPYyIMIaM, KOTOPhIe 3aKOHUYMIM padoTaTh Ha/l MHIUBUAYAILHBIMU 3aIlaHUSIMH TI0
MpebIIyIIeMy MaTepray.

s obecrieueHHs] CUCTEMAaTUYECKOW U PETYISpHON pabOThl M0 M3YUYEHUIO TUCLMILIMHBI U
YCIIEITHOTO TPOXOXKIEHHUSI TEKYIIMX M TPOMEXKYTOUHBIX KOHTPOJBHBIX HCIBITAHHHA CTYACHTY
PEKOMEHIYETCs MPUACPKUBATHCS CIEAYIONIETO MOPsAAKa O0yUeHUSI:

- CaMOCTOSITENIFHO ONPEACTUTh 00bEM BPEMEHH, HEOOXOIUMOTO sl MPOPAOOTKU KaxKIAOH
TEMBI,

- perymasipHO u3y4aTh KaXKIYH TEeMy AUCLHUIUIMHBI, HUCHOIB3YS pa3iIuyHbie (HOPMBI
WHINBUIYATBHON paOOTHI;

- COTJIaCOBBIBATH C MPEMNoJIaBaTeIeM BHU/IbI paOOTHI MO0 U3YUYEHHIO TUCHUTUIHHBI.

[Ipy BBIIONIHEHUW WHAWBHUIYAIbHBIX JOMAIIHUX 3aJaHUIl HEOOXOIMMO HCIIONIb30BATh
TEOPETUUYECKHI MaTepHal, JejaTh CChUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOWCTBA, (hOPMYIIBI U
np. Pemmenne N/I3 BoimonHseTCS MOAPOOHO M COACPKUT HEOOXOAUMBIE MOSICHUTENBHBIE CCHUIKH.

CaMOCTOATeTbHOCTh B y4e€OHOUW paboTe CHocoOCTBYET pPa3BUTHUIO 3aMHTEPECOBAHHOCTH
CTY/IEHTa B U3y4aeMOM MaTepuaje, BhIpabaThIBaeT y HEro yMEHHE U MOTPEOHOCTh CaMOCTOSITEILHO
MOJTy4aTh 3HAHUS, YTO BEChbMa BaXKHO VIS CIICIIMAIMCTA C BBICIIUM 00pa30BaHUEM.

[lenbi0 caMOCTOSATENBHOM PabOTHI CTYNEHTOB SIBJISIETCS OBNAJCHUE (PyHAaMEHTATbHBIMHU
3HAHUSAMHU, Mpo(eccHOHANbHBIMU YMEHUSMU U HaBBIKAMU JIEATEIHHOCTH MO MPOQUII0, OMBITOM
TBOPUYECKOH, HCCIIEN0BATEIBCKON AESITEIBHOCTH.

CamocrosiTenpHass paboTa CTy[AEHTa BKJIIOYAET CJCAYIOIIUE BHJBI, BBHINOJIHIEMbIC B
cootBeTcTBUU ¢ ®I'OC BO 1 pabounM ydeOHBIM TUTAHOM:

- aygUTOpHAs CaMOCTOsITeNbHAass pabdoTa CTyAeHTa TOJ PYKOBOACTBOM U KOHTPOJIEM
IpernoaaBaTess Ha JIEKIUH;

- BHEayAHTOpHas CaMOCTOsSTeNbHas paboTa CTyIeHTa: U3YYEHHE TEOPETUYECKOTO
MaTepuaia, MOAr0oTOBKA K ayAUTOPHBIM 3aHATUSAM (JIEKLUS, IPAKTUUECKOE 3aHITHE, KOHTPOJIbHAs
paboTta, TecTUpPOBaHHE, TEOPETHUECKUA OMpOC), JOMOJHUTEIbHBIE 3aHSTHUS, TEKYyIIHe
KOHCYJIbTAI[MH [0 JUCLHUIUIMHE.

Jns camocToATenbHON paboThl CTYAEHTOB B AIEKTPOHHOM Yy4eOHOM Kypce, pa3MEIEHHOM B
cucreMe 3ekTpoHHOro oOyuenust (Moodle), comepkuTcss Bech HEOOXOIUMBINH TECOPETUUECKUA H
IIPAKTUYECKUI MaTepHall, a TakkKe BUACONEeKIUH, TecTsl 1 J13.

KoHTposib ycreBaeMOCTH OCYIIECTBISIETCS B COOTBETCTBUU C PEUTHUHTOBOM CHCTEMOM
OIICHKHM 3HaHWH cTyaeHToB. OlieHKa Mo JuciuIuiiHe ompeaensiercs mo 100-0anbHOM mIkame Kak
cyMMa 0alloB, HAaOpaHHBIX CTYACHTOM B pe3yiasraTe pabOThl B CEMecTpe: 00s3aTeNbHBIMHU
OaymaMu OIICHUBAETCS MOCEIICHUE JICKITMOHHBIX 3aHITHI, padoTa Ha MPAKTUUECKUX (CEMUHAPCKHX)
3aHATHAX, TEOPETHUECKUH  OmpoC, TECThl, BBHINOJIHEHHE KOHTPOJbHBIX pabor, W/I3,
IPEyCMOTPEHHBIX YUEOHBIM IIJIAHOM.

Pacnipenenenue 6ayiyioB TOBOJUTCS 10 CTYACHTOB B Ha4aje cEMeCTpa.

Y4eOHBIM IJIAHOM TPEyCMOTPEHBI KOHCYJIBTAllUU, KOTOPBIE CTYACHT MOXKET MOCeIaTh Mo
KEJIaHUIO.

5.2 OcoOenHocTH opraHu3anuu OOy4YeHUs] JIS1 JIUI € OTPAHHYEHHBIMM BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIN/0B



[Tpu HEOO6XOIMMOCTH 0OYHAIOLIMMCS U3 YHCIIA JIUIL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBS U
MHBaJINI0B (110 3asBJIEHUI0 00y4arolerocs) npeaocrapiseTcs yaeOHas nHhopMalus B JOCTYIHbBIX
dopmax ¢ yueToM UX UHIAUBUAYAIbHBIX MCUX0(U3NIECKUX OCOOCHHOCTEH:

- IJISL JTUI] ¢ HapYUICHUSIMHU 3PEHUs: B NIeYaTHON (opMe yBETHMUEHHBIM mpupTOoM; B Gpopme
AIIEKTPOHHOIO JIOKYMEHTA; VHAVBUYyaJIbHbIE KOHCYJIBTalluH c IIPUBJICYCHUEM
TU(IIOCYpIOTIEPEBOUNKA; MHIMBUAYAIbHBIC 33aHNs, KOHCYJIbTALUU U JP.

- IS ML C HApYIICHUSAMU CIIyXa: B Ie4aTHOU Gopme; B (hopMe IMEKTPOHHOTO TOKYMEHTA,
MHAVBUAYaJIbHBIE KOHCYIBTALMY C IPUBJICYEHUEM CypIONEPEBOAUNKA; UHIMBUYaJIbHbIC 3a1aHNUS,
KOHCYJIbTallu! U JIp.

- ISl JTUI] ¢ HapyUIEHUsIMHU OTIOPHO-/ABUTaTENbHOIO ammnapara: B ne4atHoi gopme; B popme
AJIEKTPOHHOI'O JOKYMEHTA; MHIANBHUyalIbHbIE 3a/1aHUs, KOHCYJIBTALUN U JIP.

6 ®oHI OLEHOYHBIX CPEACTB /JIl MPOBEAEHHS TEKYILIero KOHTPOJISA U NMPOMEKYTOYHOM
aTTecTAMU O0YYAKOIIMXCS 10 JUCHUIJINHE (MOILYJII0)

B coorBerctBun ¢ TtpeboBanusmMu PI'OC BO pns arrecranuu  oOydaromuxcs Ha
COOTBETCTBUE HUX TMEPCOHAIBHBIX JOCTHKEHUM IJIaHUPYEMbIM pe3ylbraraM oOOy4eHHs 110
JUCLUIUIMHE (MOZYII0) co3/aHbl (DOHIBI OLEHOYHBIX CPEICTB. THIOBBIE KOHTPOJBHBIE 33JaHUS,
METOANYECKUE MATEPUAIIbI, OIIPEACISAIOIINE IPOLEAYPhl OLICHUBAHNS 3HAHUM, YMEHUM U HaBBIKOB,
a TaKKe KPUTEpUU M II0Ka3aTeau, HEeoOXOAWMbIE NJs OLEHKM 3HAHWW, YMEHUH, HaBBIKOB U
XapaKkTepU3yIoIue 3Tarbl GOPMUPOBAHUS KOMIETEHLUI B IMpoliecce OCBOEHUS 00pa30BaTeNbHON
IIpOrpaMMBl, IipescTaBieHsl B [Ipunoxenun 1.

7 YueOHO-MeToAuYecKoe U MH(OPMAIMOHHOE o0ecnevyeHne JUCHMILTHMHBI (MOTYJISA)

7.1  Ocnoenaa numepamypa

1. Tonuapenxo, B. M., DnemeHThI BIcHIel MaTeMaTUkH. : yueOHuk / B. M. I'onuapenko,
JI. B. Jlunaruna, A. A. PsutoB. — Mocksa : KnoPyc, 2023. — 363 c¢. — ISBN 978-5-406-11529-9.
— URL: https://book.ru/book/949361 (nara oopamenus: 14.11.2024). — TekcT : 3IEKTPOHHBIN.

2. Makapos, C. U., Briciiasg MaTemMaTuka: MaTeMaTHUECKUi aHAJIU3 U JIMHEHas anredpa :
yaebHoe mocobue / C. M. MakapoB. — Mocksa : KaoPyc, 2020. — 320 c. — ISBN 978-5-406-
01838-5. — URL: https://book.ru/book/936531 (mara oOpamenms: 14.11.2024). — Texker :
AJIEKTPOHHBIN.

3. [Munayes, B. C. Bricimasgs maremaruka : yuebnuk / B.C. IllunayeB. — MockBsa :
NHO®PA-M, 2022. — 479 ¢. — (Bsicmee o6pazoBanue). — DOI 10.12737/5394. - ISBN 978-5-16-
010072-2. - Tekcr : anmekrponsbiid. - URL: https://znanium.com/catalog/product/1850356 (mata
obpamenus: 18.11.2024)

7.2 /lonoanumenvnas numepamypa

1.  bapaymxkun, B. B. MaremaTtrnka. DJIeMEHTHI BBICIICH MAaTEMATHKHU : YYCOHUK : B 2
tomax. Tom 1/ B. B. bapaymkun, A. A. [IpokodpseB. — Mocksa : KYPC : UHOPA-M, 2021. —
304 c. — (Cpennee mpodeccuonanbHoe oOpazoBanue). - ISBN 978-5-906923-05-9. - Tekcr :

anektporabii. - URL:  https://znanium.com/catalog/product/1235904  (mara oOparmeHus:
01.03.2023). — Pexxum gocTtyma: mo moJIm1cKe.
2. bapaymkun,B. B. MatemaTtrka. D1eMEeHTHI BBICIICH MaTEeMATHKH : y4EeOHHK : B 2

tomax. Tom 2 / B. B. bapnymkun, A. A. Ilpokopse. — Mocksa : KYPC : UH®PA-M, 2021. —
368 c. — (Cpennee mpodeccuonanbHoe oOpazoBanue). - ISBN 978-5-906923-34-9. - Tekcr :
anektporabii. - URL:  https://znanium.com/catalog/product/1178146  (mata  oOparieHus:
01.03.2023). — Pexxum gocTtyma: mo MoJII1cKe.

3. Bbyrpos, S. C. Briciiags maremartuka. 3aJadHUK : ydyeOHOe mocoOue st By30B /



A. C. byrpos, C. M. Huxonbckuit. — Mocksa : WU3parenscrBo Opaiit, 2023. — 192 c. —
(Briciee  obpazoBanme). — ISBN  978-5-9916-7568-0. — Tekct : SHeKTpOHHBIA //
OOpasoBarenbHas mnardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/511713 (nara
obpamenus: 01.03.2023).

4.  OOpa3oBaTelbHBI MaTeMaTHUYeCKUN cailT Exponenta.ru jyist CTyJE€HTOB, U3Yy4alOMIUX
BBICIIIYIO MaTeMaTHUKY, U JUIsl IpenoaaBateneit marematuku (Exponenta.ru )

7.3 Pecypcel unghopmayuonno-menekommynukauyuonnoi cemu ""Hnmepnem'’,
6KI0YAA npogheccuonanvHvle 0zl OAHHLIX U UHQOPMAUUOHHO-CHPABOYHDbBIE
cucmemol (npu HeoOX00UMOCMU):

Marematrnueckuii popym Math Help Planet (http://mathhelpplanet.com/static.php)
O6pasoarenbHas miathopma "FOPAUT" - Pesxum moctyma: https://urait.ru/
Cuctema snextponHoro ooydenus BI'YDC (http://edu.vvsu.ru)

4. DneKkTpoHHasT OMOIMOTEYHAs] CHCTeMa «YHHBEPCUTETCKas OMOIMOTEKa OHIAH» -
Pexum noctyna: http://biblioclub.ru/

5. DnekrponHo-OubmmoTeunas cuctema "BOOK.ru"

6. DOnextpoHHO-OMOMMoTeyHas cuctema "ZNANIUM.COM"

7. OnexTpoHHO-OnMbNMMoTeyHas cuctema "ZNANIUM.COM" - Pexum poctyma:
https://znanium.com/

8.  Open Academic Journals Index (OAJI). IIpodeccuonanbhuas 6aza maHHBIX - Pexxum
nocryna: http://oaji.net/

W N =

9. [Ipesunentckass Oubnmoreka um. b.H.Enpumna (6a3a [gaHHBIX pa3iMyYHBIX
npodeccuoHanbHbIX 00nacteit) - Pexxum noctyna: https://www.prlib.ru/
10. Nudopmannonno-cripaBounas cuctema "Koncynsrant Ilmoc" - Pexum mocryna:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe o0ecrnedyeHrne IUCHMILUIMHBI (MOAYJs) W IepevYeHb
HH(POPMALMOHHBIX TEXHOJOTHIi, HCIIOJb3yeMbIX NPH OCYLIECTBJEHUH 00pa30BaTEeIbHOIO
npouecca no JMcuuIinae (MoayJ10), BKJIOYasi nepedeHb MPOrpaMMHOro odecredeHust

OcHOBHOE 000PYI0BAHUE:

- KommyTtarop SuperStack 3 (16%10/100 19")

- Mynetumenuiinas tTpuOyna E-Station S

- MynbsTumeauitaeii mpoektop Casio XJ-V2

- Mynbsrumeauiinsiii npoektop Ne3 Casio XJ-M146

- O6maunsiii Monutop 23" LG CAV42K

- O6naunslii MonuTop LG 24CK550Z-BP/knaBuatypa/mbliib

- O6naunsiii Mouutop LG Electronics yepHsbIii +KIaBHaTypa-+MbIIib
- IIpoexTop Ne 1Epson EB-480

- CereBoit MmonuTop:HyneBoit kinueHt Samsung SyncMaster NC240
- Yer-Bo 6ecn.utanus UPS-3000

[TporpaMMHOe oGecrieueHue:
- Microsoft Windows XP Professional Russian




5. Ilpumepsl OLIEHOYHBIX CPEICTB AJIsl IPOBeIeHUs TeKYylLIel aTTeCTAlul

5.1 Ilpumepnuwiit nepeuensv 60npocos no memam:

1-it cemecmp

Tema 1: J1eMeHTHI JINHEHHOH aaredpbl

1. CBoiicTBa onpeeTuTeNeH:
CpoiictBo 1. (TpancnonupoBanue cTpok Hu cTonOIOB). OmnpenenuTelb HE MEHSET CBOETO
3HAUYEHUS, €CITU €T0 CTPOKH 3aMEHHTH CTOJIOIIAMH C TEMU K€ HOMEpPaMHU, a CTOJIOIBI CTPOKAMHU.
CpoiictBo 2. Ecnu mepectaBuTh J1Be CTPOKM (CTONOIA) OMpEAENUTENs, TO 3HAK 3HAYCHUS
OTIPEICTUTEISI K3MEHUTCS Ha MIPOTUBOMOJIOKHBIH.
CpoiictBo 3. Ecnu ompenenuTens UMEET JIB€ OJMHAKOBBIX CTPOKM WJIM JIBa OJMHAKOBBIX
CTOJIONA, TO OH PABEH HYJIIO.
CgoiictBo 4. OOmMiA MHOXHUTEIb DSJEMEHTOB KaKOTO-JIHOO psia ONpeaeuTeNs] MOKHO
BBIHOCHUTH 32 3HAK OTPEICITUTEIIS.
CpoiictBo 5. Ecmu Bce aeMeHTH Kakoro-iu0Oo psia ONpeAeNuTeNls paBHBl HYNIIO, TO
OTIPEJICTUTENh PABEH HYJIIO.
CaotictBo 6. Ecnu Be cTpoku (cTosiOIa) onpeaenuTess MponopIHOHaIbHbI, TO OMPEAeTUTENb
pPaBEH HYIIIO.
CaoiicTBo 7. BennunHa ompenenurtesns HE U3MEHHUTCS, €CIU K AJIEMEHTaM KakOW-THO0 CTPOKH
(cronbua) onpeaenuTes MPUOABUTH MIEMEHTHI TapalIeIbHONW CTPOKH (CTONIOIA), YMHOKCHHBIC
Ha OJTHO U TO € YHUCIIO.

2. Marpuieit Ha3bIBaeTCAd MPAMOYTOJbHAs TaOnWIla YHCEN, CoAepKam@as T CTPOK
OJIMHAKOBO JUTMHBI(MIIK T CTOJIOLOB OJUHAKOBOM JUIHHBI). MaTpulia 3anuchiBaeTCs BUJE:

a a, ... a,
A=|Tn @y - Gy
a,, Q,o ... d,,

WM, cokpaménHno, A = (a;j), rae 1 =1, T (T.e. 1 = 1,2,3,...,T) — HOMED CTpPOKH, ] = 1,11 (T.€. ] =
1,2,3,...,11) — HOMep cTOoNOIA.

Marpuna A Ha3pIBalOT MAaTPUIIEH pa3Mepa T X I U NUIIYT A:x n. YHCIIA a; j,COCTABIISIIONINAE
MaTpully Ha3bIBalOTCA €€ DIIEeMEHTaMHU. OJIEMEHThI, CTOSIIME Ha JAUaroHaiu, HAyHed wu3
BEPXHETO0 JIEBOTr0 yriia, 00pa3yIoT IJIaBHYIO AMaroHab.

Matpulibl paBHBI MEXKIY COOOM, €CITH PaBHBI BCE COOTBETCTBYIOIINE YIIEMEHTHI STUX MATPHIIL,
T.€.

A =B, ecmu a;j=Dbij,Irnei=1m, j=1,n.

Martpuma, y KOTOpOH YHCIO CTPOK PaBHO YHCITY CTOJIOIIOB, HA3bIBAETCS KBAJIPATHOM.
KBagparnyro matpuily pasmepa i X I Ha3bIBalOT MaTPULIEH I1-I'0 MOPsAKA.

KBanpaTHas mMarpuiia, y KOTOpPOil BCE 3JIEMEHTHI, KPOME 3JIEMEHTOB TIJIABHOM JUaroHaH,
PaBHBI HYJIIO, Ha3bIBACTCS IMArOHAIBHOM.

JlnaronanbHas MaTpula, y KOTOPOM KaxKJbli AJIEMEHT IJIaBHOW JIMAroHajld PaBEeH €IMHULIE,
HazbIBaeTcs enuHuaHON. O003Hauaercs OykBoii E.

3. IlpousBenenrem MaTpuitsl A, x, = (a:;) Ha Matpuiy B, x, = (b; ) Ha3siBaeTcs Matpuia C,,
w = (Cj k) TaKas, 9To Cik= ay™* by + ap * by + ...+ awbu , THC 1= 1,m, k = 1,p, T.€ 2nemeHT i-it
CTPOKH U k-ro crosidnia maTpuiibl npousseacHuss C paBeH CyMMe NMPOU3BEICHUIA AIIEMEHTOB 1-i
CTPOKU MaTpHIlbl A Ha COOTBETCTBYIOIIHE 3eMeHTHI k-ro cTonbma marpuiisl B. Ecnu maTpuiibt
A u B kBagpaTHbie 01HOTO pa3Mepa, To npousBeaeHus AB u BA Bceraa CyiiecTByioT.

4. CucteMoil JIMHEHHBIX anreOpanvyecKux YpaBHEHUH, colepKalled 7 ypaBHEHUH U n
HEU3BECTHBIX, HA3bIBAETCS CUCTEMA BU/IA:



a, x,+a,x,+...+a,, x,=b,
ay X, +a,X,+...+a,, x,=b,

Ay X, +0, 0 X0+ ... Ay, X, =b,,

rjae uucia a;, i = I,m, j =I,n Ha3pIBatoTCA KOA(PPUITMEHTAMU CUCTEMBI, Ynciia b; — CBOOOTHBIMU
yirenaMu. [lomiexar HaXOXKIAECHUIO 4YHCIA X, PEIIeHHEM CHUCTEMBI HA3BIBAETCS /1 3HAYECHUU
HEU3BECTHBIX X; = C;, X2 = C2, ... , Xy = Cn, IPU TIOJACTAHOBKE KOTOPBIX BCE YPABHEHUS CUCTEMBbI

o0pamraroTcs B BEpPHBIMUA PABEHCTBA.
Tema 2: AHasIUTHYECKAsI TeOMeTPHUS HA MJIOCKOCTH
5. JIro6ast mpsiMast Ha TMJIOCKOCTH MOXET OBITh 3a/1aHa YpaBHEHHEM MEPBOTO MOPSIKA

Ax+By+C=0,

IpUYEM TOCTOSHHbBIE A, B He paBHBI HyJIIO OJHOBPEMEHHO, T.€. A> + B? # 0. D10 ypaBHEeHHE
MEPBOrO MOPSAIKA HA3bIBAIOT OOLIUM YpaBHEHHEM IMPSIMOM.
6. YpaBHeHue npsmMoii B orpe3kax. Eciau B o0mieM ypaBHeHuu npsimoid Ax + By +C=0C #

A B
——=x——=y=1
0, To, paznenus Ha —C, NOJIy4YUM: C C 158307
X,y
—+L =1
a:—g; b:—£
A B

I'eomeTpuueckuii cMbicl  KO3()PUIMEHTOB B TOM, 4YTO KOI(DPUIMEHT a SBISETCS
KOOPJIMHATON TOYKH IMepeceueHus: mpsMoil ¢ ocbio Ox, a b — KOOpMHATON TOYKH MepeceueHust
npsimoii ¢ ocero Oy.

7. OKpy>KHOCTBIO HA3bIBAETCSI MHOKECTBO TOUEK IJIOCKOCTH, PABHOYJAJEHHBIX OT JaHHOU
TouKH (1IeHTpa). B okpyxHOCTH (X — )2 + (Y — b)2 = R2 11eHTp nMeeT KoopauHaThI (a; b).

8. Yron Mexay npssMbIMH Ha TI0cKocTH. Eciu 3amansl nBe mpsimbie y = kix + by, y=kox +
b,, TO OCTPBIN YTOI MEXTY dTUMH MPSIMBIMUA OyIE€T ONPEACIATHCS KakK

tga= ‘ﬂ‘
1+k k, .
Tema 3: Dy1eMeHTHI BEKTOPHO# aare0pbl 1 AHAJIMTHYECKOI reOMeTPUHU B POCTPAHCTBE
9. BekTtop - 5TO HampaBJCHHBIA MPSAMOJUHEUHBIM OTPE30K, T.€. OTPE30K, HMMEIOLIUN
ONPEAEIEHHYIO JUIMHY M onpenenéHHoe HampasiieHue. BekTtop, 3amaHHbii mapoit (A, B)

—

HCCOBIIaJarOmMMX TOYCK, 0603Ha‘-IaIOH_II/IXC$I CHUMBOJIOM AR

Touka A Ha3pIBAaETCS HAYAJIOM, a TOUKA B — KOHIIOM BEKTOpa.

-

b Ha3bIBAKOTCA KOJUNIMHECAPHBIMU, €CJIM OHHU JIC)KAT Ha OI[HOﬁ HpHMOﬁ nin

10. BekTopsl ; u

— . -

Ha MMapaJuICIIbHbIX PAMBIX. 3anuceIBaloOTCS: a Vo b-
11. CKaHHpHBIM MNPpOU3BCACHUC [JIBYX HYJICBBIX BCKTOPOB HA3BIBACTCA 4YHUCIIO, PABHOC

MPOU3BCACHUIO JJIMH 3THUX BCKTOPOB HA KOCUHYC yIJia MCKAY HUMHU U O603HaqaeTC5I:

— —

b

N
*

x = cos
a b a

— AN —
;b



COS

Eciu BeKTOpEI ; u ; 3a/1aHbl KOOPAUHATAMU ;’:(X LY 1) u ;z(X 23 yz), TO

CkassipHoe IpOU3BEICHUE STUX BEKTOPOB MOKHO BBIPA3UTh Yepe3 X KOOPAUHATHI 10 popMyIie:

- -

* b= X *X,+Y %Y, ayron Mexay HUIMH HaXOJHUTCS TaK:

COS

A _>)_ X *xX,+Y *Y,
a ; VX + Y X+ Y3

12. HeoOXOAMMBIM M JOCTATOYHBIM YCJIOBUEM MEPHEHIUKYISIPHOCTH JIBYX HYJEBBIX

- -

BeKTOpOB a u b SIBIISICTCS paBeHCTBO HyJ'H'O nux CKaﬂprHOFO HpOI/I?;Be)IeHI/If[
— — — —
Z0 Z0 =0 Z
a 'b a b a b

Tema 4: BBenenne B aHaIu3
13. Yucno A wnazeiBaercs mpeaedaom ¢yakiuu f(x) mpu x—a, ecnu i moboro >0
CYHIIECTBYET Takoe Yuciao A>0, 4To /i BCeX X TaKUX, YTO
0<|x-al <A
BEpHO HEPABEHCTBO |f(x) -Al<e.
To xe onpeseneHre MOXKET ObITh 3alUCAHO B JAPYTrOM BHJIE:

Ecmma-A<x<a+A, X # a, TO BEpHO HepaBeHCTBo A-e<f(x)<A+e.

lim f(x)=A

3anuck npenena GyHKIUHA B TOUKE: x>a
14. ®yukuus f(x) Ha3piBaeTcss OECKOHEYHO MaJIOW MPHU X—a, TJIe a MOXKET ObITh YHCIOM WU

lim f (x)=0

OJTHOW W3 BEJMYHMH 00, +00 WM -00, €CIH X~a . beckoneuno manoit QyHKIMS MOXET

OBITh TOJILKO €CIIM YKa3aTh K KAKOMY YHUCITy CTPEMUTCS apryMeHT X. [Ipu pa3nuyHbIX 3HaYEHUAX

a QYHKIIHSI MOXKET OBITh OECKOHEUHO MaJlOW WJIH HET.
15. CgoiicTBa 6eCK01§equ MaJIbIX (PYHKLUH:

1) Cymma QUKCHPOBAaHHOTO YMCIa OECKOHEYHO MalbIXx (YHKIHH MPH X—a TOXKe OECKOHEYHO
Masiasi yHKLUS TpU X—a.

2) IlpousBeneHne (HUKCHPOBAHHOTO YHCIa OECKOHEYHO MalblX (YHKIMH TpPU X—a TOXe
O0ecKOHEYHO Majiast GYHKIIHS MPU X—a.

3) IIpousBeneHne GECKOHEYHO MO (YHKIMU HAa (PYHKIUIO, OTPAHUYCHHYIO BOJIU3U TOUYKH X
= a sBIIsAeTCs OECKOHEYHO Manoi GpyHKIuel npu x—a.

4) YacTHOE OT JeNeHus OECKOHEYHO MaJioi (YHKIIUU Ha (PYHKIIHIO, TIPEJe)T KOTOPOW HE PaBeH
HYJIIO €CTh BEJINYMHA OECKOHEUHO Maiasl.
16. Touka X, Ha3bIBaETCsI TOYKOHM paspbiBa - TO pona, eciu B 3Toi Touke (yHKIms f(X)

MMEET KOHEUHBIE, HO HE PABHBIE JAPYT APYTY JIEBBIA M IPABbIi IPEIEIBL.
lim f(x)# lim f(x)

x>x,+0 X>x,—0
JIist BBITIOJIHEHUSI YCIOBUI 3TOTO OMNpeAeNieHUus He Tpedyercs, 4ToObl (QYyHKIUS ObLIa
orpezenieHa B TOYKE X = X, IOCTATOYHO TOTO, YTO OHA OTpe/iefieHa clieBa U ClpaBa OT Hee.
W3 ompeneneHUs MOKHO CIeNaTh BBIBOJ, YTO B TOYKE pa3pbiBa 1 — ro poma QyHKIUS MOXKET
MUMETh TOJIbKO KOHEYHBIN CKaYOK.

2-ii cemecmp



Tema S: JuddepeHunanbHoe HCHUCTEHHE
. A
lim _y,
17. TIpoussonHoii dyHKIME y = f{x) B TOUKe X, Ha3bIBaeTcss 404X ecnm sTOT Mpemen
. A
y'( xo): lim £
cymectByet. [IponsBognas ob6o3navaercs y'(xy) wim f'(x). Takum oOpazom, a0 AX
18. @ynkus y = f{x) umMeeT MakCUMyM (MUHUMYM) B TOYKE X;, €CJIH CYIIECTBYET Takas
OKPECTHOCTh TOYKH Xy, YTO JJISI BCEX X, MPUHAICKAIUX ITOH OKPECTHOCTH, BBIOIHSICTCS
ycnoBue f(x) < fixg) (f(x) > fixo), x # xp. MakcUMyMBbl 1 MUHUMYMBI (DYHKIIUY HA3BIBAOTCS €€
IKCTPEMYMaMH.
19. HeoOxomumblii  HpU3HAK  CYIIECTBOBaHMS  dKcTpeMyma  QyHKuuu.  Ecau
mubepenmpyemas B Touke ¢ GyHKIHS ¥ = f{x) HMEET B 9TOi TOUKE IKCTpeMyM, TO | (c)=0
JHoxkazatenbctBo. [lycTh, Hampumep, QyHKIHS y = f(x) UMEET B TOYKE C MAKCUMYM. JTO
03HAYaeT, YTO CYIIECTBYET TaKas MPOKOJIOTast OKPECTHOCTh TOYKHU C, YTO JJISi BCEX TOYEK X ITOU

OKpeCTHOCTH BhIMOJHsAETCS flix) < f(c), To ecThb f (c¢) — HaubosbIIee 3HAUCHUE QYHKIIUA B 3TOU

okpectHOocTH. Torma mo Teopeme depma f(c)=0 Ananormumo JIOKa3bIBACTCS  CIIydau
MUHUMYMAa B TOUYKE.

20. JlocTaTO4HBIM NMpHU3HAK CYIIECTBOBAHUS TOUKH rneperuda. Ecim Bropas mpousBoaHas
f(x) HENpepbhIBHONW (YHKIIMHM MEHSET 3HaK IPU Mepexo/ie apryMeHTa 4epe3 TOUKY Xo, TO TOUKa
(o, f(x0)) siBIIIETCS TOUKOM Meperuda rpaduka GyHKIMH.

JlokazarenbctBo. ITycts, manpumep, [ (x)< 0 B unrepsane (xo-& x5) u | (X)> 0 B un-
TepBaue (X, Xot+é&), Ie € — MOJOXKUTEIbHOE uucio. B stom ciydae rpaduk ¢yHKIMH B
UHTEpBaJe (X~ Xp) BBIMYKIbIN, a B UHTepBaJe (xy, Xo+&) — BOrHyThIM. Clie1oBaTeIbHO, TOUKA
(x0, f(x)) IO oTIpeneNeHMIO ABIACTCS TOYKOM mepernoa.

Tema 6: UnTerpajibHOe HCUHCICHHE
21. OyHKIUA F(x ) Ha3bIBAETCs MEePBOOOPa3HON (PYHKIIMU f (X), 3aJIJaHHOM Ha HEKOTOPOM

MHOKECTBE X , eCclH F (X) f (X) 1A BCEX XEX, JIBe mepBooOpa3Hble OJHOW W TOW Ke
(GYHKIMU OTIAMYAIOTCS HAa MOCTOSIHHYI0. COBOKYIHOCTH BCEX NMEpBOOOPa3HBIX (DYyHKIHH f(x)

ff(x)dx:F(x)+C’

HAa3bIBACTCA €€ HCOIPCACICHHBIM HWHTCrpajioM U 0003HayaeTcs rac C_

[IPOU3BOJIbHASA ITOCTOSHHAS.
22. MeTon MHTETpUPOBAHMS TI0 YACTSM OCHOBAaH Ha MPUMEHEHHH (hOPMYJIBI

f udv:u-v—f vdu
e u=u(x) y v=v(x) _ muddepeHmpyemblie QYHKIUH.
MeTo10M HHTETpUPOBAHMS 110 YACTIM OepyT, HAIIPUMEp, TAKUE UHTETPAJIbL:
n_.: n_x
2) fx smxdx, e n:1,2...k; 6) fx e dx, e n:1,2...k;
n n
B)f X arctgxdx’ e 1=0,1,2...k. r) fx lnxdx,
rae 1=0,11,+2,... %k
[Tpu BEIYUCTIEHNH UHTETPAJIOB ) U 0) BBOAAT 0003HAUCHUS: X "=u,
TOrJa du :nun71 dx , 4, HAIIpUMEP sin xdx=dv ,JOrjja V=—C0sx,
[Ipu BBIYHCICHNN HHTETPAIOB B), T) M MOZOOHBIX MM 0003HAYAIOT 3a U (yHKImIo Arctgx  Inx g
3a dV Gepyr X' dx |
23. ®opMya 3aMEHbI IEPEMEHHON B HEOIIPEAECIICHHOM HHTErpaJie

J f(x)dx=] f(g(t))¢ (c)dt

rae U — HOBas mepemMeHHas, a X = o(t) _ HenpeprIBHO AuddepeHurpyeMas QyHKIuUs.



24. C noMOIIbI0 OMPECICHHOT0 HHTErpaia MOXKHO BBIUMCIIATH MUIOMIAAN IUIOCKUX (GHTYD,
JUTHHBI TyT KPUBBIX M pEIIaTh APYTUe 3ajaud. PaccMoTpum QUrypy, OrpaHHYeHHYIO rpaduKom
HerpepbiBHOiT Qynkun Y =1 [x],(f1x] 20), mByMs mpsmeiMa x=ay X=b y ocpro Ox. Dry
¢burypy Ha3bIBarOT KPUBOJMHEWHOW TpamnelueH, a ee ImIoaas HaxoasaT mo Gopmyie

b

S=ff(x]dx

Tlnowans (UIYpsl, OrpaHMYEHHOH rpadukamu HempepbBHbIX (ymkmmit ¥ =/ 1(X), y=f Z[X),

b
S=[(F,lx)—f,(x)|dx
filxI=f,lx] ¥ IByMs IpAMEIME X=a 1 X=b  onpenenserca no popmyne .
B ciyyae napaMeTpUdecKoro 3ajaHus  KpuBoiX =X (t), y=y(t)  nnomans ¢urypei,
OrpaHMYEHHO# 3TOi KPHUBOHA, mpsMeIMu X =a | X=b y ocpl0 Ox paBHa

S:fzy(t)x'(t)dt,

IJie TIpeebl MHTErPHPOBaHHUs ONPEAEIAIOT U3 ypapHenui 4= X (t,) ,b=x (t,),

Tema 7: InddepeHunaibHble ypaBHeHHs

‘ I T ‘k‘\_ o
25. CDyHKHI/IOHaHBHOC YpaBHCHHUC BHa F“X’yl {yb(’ s {Y°° s “_0, CBA3BIBAIOIICC MCIKIY cooOou
HC3aBUCUMYIO IICPCMCHHYIO X, HCU3BCCTHYIO (byHKHI/IIO Y, 3aBUCAIIYIO OT O3TOro x, M €€

I
POU3BOJHBIE J » {y,..)"!, HaspiBaercs ougpepenyuanbHbiM ypaBHEHHEM.
[Topsimox crapiieit Mpou3BOIHON HEM3BECTHON (YHKIIMU OMpeeseT NopsaoK ypaBHeHus. Taxk,

ypasrenue (%), {¥)=00 gpngercs ypaBHEHHEM NEepBOro mopsiika, ypaserue [ ) (i), [Jil"=0 _
YPaBHEHUEM BTOPOTO MOPSIKA.

26. YpaBHeHHUs ¢ pa3IeNAIOIUMKICS NepeMeHHbIME. Ecimu nuddepeHimanbHoe ypaBHEHHE
MOYKHO NIPUBECTH K BHIY:

flx|dx=glyldy

TO OHO Ha3bIBaeTCs AU PEPEeHIINATHHBIM YPaBHEHUEM C PA3ICIIIOMIUMUCS IEPEMEHHBIMH.
Pemenrie 3TOro ypaBHEHHS MOXKHO HAWTH, HPOWHTEIPUPOBAB JIEBYIO U IPABYK 4YacTH
YPaBHEHHS.

27. OmHoponubie muddepeHnuanpabie ypaBHeHHs. DyHKINSA flx,y| Ha3bIBAE€TCA OJHOPOJHOU
(yHKIHEH N—TO H3MEpEeHHs OTHOCHTENBHO NEPEMEHHBIX X M Y, €CHH TpH Jo6oM A  crpaBeaimBo

TO)KILCCTBO:f()‘X’)\y]:)‘nf(xyy]-

Ypasrenne mepsoro mopsiuka Y = %, ¥] waspmactes OJIHOPOJHBIM, €ClH (YHKLUS flx,yl SBIISCTCS

OJTHOPOJIHOM (YHKIIMEH HYJIEBOTO H3MEPEHHSI OTHOCHUTENIBHO X H Y.

Takoe ypaBHEHHE CBOAMTCS K YPAaBHCHHUIO C Pa3lelSIONIMMHUCS TEPEMEHHBIMH C TIOMOILIBIO 3aMEHBI
u:l

MepeMEHHOM X,

28. Tlycts nuHeliHOE oxHOpoaHOE muddepeHimansHoe ypaHeHne Y +PY +qy=0 pmeer

MOCTOSIHHBIE KO3pduimeHntsl p u ¢q. KBaapaTHoe ypaBHEHHE k2+Pk+q =0 HaspBaeres
XapaKTePUCTHYECKUM YPaBHCHHEM JIaHHOTO JIMHEWHOTO Au(PQPEpeHIINATBHOTO YPaBHCHHS
BTOPOTO TMOpsiIKa € TMOCTOSHHBIMU Kod(pduuuentamu. [lo Ttabmuue ompenensercs oOuiee
pelieHue  OJHOPOJIHOTO  JIMHEWHOTO ypaBHEHUS B  3aBUCUMOCTH OT KOpHEH ero
XapaKTepUCTUYECKOTO YPaBHEHHUSI.

N ky,k, Yo=Ci01tCy,
1| k#k,ER C,e"+C e

2

3 ki=k,=k e (C +xC,)




ki ,=axpi e™(C, cos Bx+ C,sin x|
ki ,==pi C, cos Bx+C, sin Bx

Tema 8: Pannl
29. IlpenenpHblil pu3HaK cpaBHEHMs. IIycTh NaHBI 1Ba 3HAKOMOJOKUTEIBHBIX YHCIOBBIX
o0 0

ZUH Zvn limﬁ:A;ﬁO
paman=l  wmn=1 . Bciom cymiecTByeT KOHEUHBIH npemen "2 Vn , TO PSLABI CXOIATCS WU
pacxoasTcs oAHOBpeMeHHO. [IpenenbHblil mpu3Hak cpaBHEHUS! PEKOMEHYeTCsl IPUMEHSTDh B T€X
cllydasix, Koraa oOIIMi WieH psja MpeacTaBisieT cOOON OTHOIIEHUE CTEeNEeHHbIX QyHKuui. Jlms
CpaBHEHMsI BbIOMpaeTcsi OOOOMIEHHBI TapMOHUYECKUH psl, OOIIMN 4YjieH KOTOPOro paBeH
OTHOILIEHHIO CTAPUIMX CTENCHEW YUCIUTENS U 3HAMEHaTells O0Iero 4jieHa JaHHOTO psia.
30. ITpuznak Jlanmam6epa. [IycTs qaH 3HAKOMOIOKUTEIBHBIN YUCTOBOU Pl
uptuy+otu,
u
lim = D.
¥ IyCTh CyIIecTByeT npepen  ">* Un [Ipu p<1 psan cxonurcs, npu p>1 psa pacxoauTcs.
3amevaHusl.

1) Ecnu pacxoauMocTs psijia yCTaHOBJIEHA ¢ TOMOIIBIO pu3Haka Jlamambepa, To nx u,#0.
2) Ilpu p=1 nmpusnak Hanambepa He Ma€T OTBETa O CXOAMMOCTH psaa. B aTom cimyuyae HyXHO
NPUMEHATH JPYTHe TPU3HAKH CXOIUMOCTH.
3) IIpuznak /lanambepa peKOMEHIyeTCsl MPUMEHSATh IPYU HAJTHYUH B BBIPAKEHUN OOIIETO 4JIeHa
psiza mokas3aTesbHON (QYHKIMY Wi (haKTopHana.

31. YucnoBble psAIbl, CoIEpKallde KaK TOJOXKHUTENbHbIE, TaK M OTPULATENbHBIC WICHHI,
Ha3bIBAIOTCS 3HAKONIEPEMEHHBIMH psiaMu. YnCIIoBO psiz BHaa

u— Wt us —ugt.. .+ + (-1 u, + L

*

rac u, — MOAYJib YWICHA psad, Ha3bIBACTCA 3HAKOUYCPCAYIOIUMCA YUCIIOBBIM PAJIOM.

32. O6nacTh0 CXOAMMOCTH CTEIICHHOTO Psi/ia SBIISIETCS UHTEPBal (a-R;a+R), K KOTOpOMY
B 3aBHCHMOCTU OT KOHKPETHBIX CIy4aeB MOTYT ObITh IPUCOEIMHEHBI TOUKH a-R U a+R, rae R=

lim |

= Qoyi (ecrm 9TOT TMpemen cymecTByer). B kaxmoit Touke uHTepBana (a-R;a+R) psia cxommres
a0COJIOTHO.

Wnrepan (a-R;a+R), Ha3pIBaeTCs MHTEPBAIOM CXOJUMOCTH CTENIEHHOI'O pPsJia, a MOJIOBUHA €T0
JUMHBI R Ha3piBaercs paﬁHyCOM CXOIMMOCTH CTETIEHHOTO pAJa.

JIroboii cTeneHHOl psn cxonuTcs npu x=a. Eciam qpyrux To4ek CXOAMMOCTH y psia HET, TO

cuntarT, 4To R=0. Eciu creneHHON psAl  CXOOUTCA BO BCEX TOYKAX YUCIOBOM MPSAMOM, TO
CUMTAIOT, YTO R=c0.

5.2 Hmozoewtit mecm
1-ii cemecmp
1.0)

A)

9

D)

E)

E)

D)

.A)

A)

DNk W



10. E)
11. E)
12. D)
13.D)
14. C)
15.D)

2-11 cemecmp
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5.3 Ilpumepwt 3a0anuii 013 6bINOJIHEHUA KOHMPOIbHBIX PAOOM
Koumponvnasn paooma Nel «Inemenmol 1uHeiinou anzeopol»

Abl 2 10‘3 y 3% B=

o = B~

1. Matpwuria CUCTEMBI b . Matpwuiia cBOOOTHBIX YIEHOB CHCTEMBI

Borunicnum onpeaenuTesis MaTPULIbI CUCTEMBI A, UCTIOJIb3Ys MPABUIIO TPEYTOJIbHUKA

G 1B 53

b‘n
!
33.

0 T(S)y(El) + 232 + 137 - 14(5)2 - 137 - 23(-1) =5+ 12+ 21 + 10-21 + 6 =

3aMeHMM MEePBbIiA CTONIOEL] ONPEETUTENS MATPULII CUCTEMbI CTOJIOLIOM K3 CBOOOIHBIX UIECHOB.

Boravcaim Al.
w 2 M‘ 4] i
b 4-(-5)(-1)+2-3-8+1-1-7-1-(-5)-8 -4:3-7-2:1(-1) =20+ 48 + 7+ 40 - 84 + 2 =33.

3aMEeHHUM BTOPOM CTOJIOCT] ONPEISITUTENSI MATPUITHI CHCTEMBI CTOJIOIIOM M3 CBOOOTHBIX YJICHOB.

A
Boerumcinim ~ 2.



I 1-1-(-1) + 432+ 138 - 112 - 138 - 43(-1) =-1 + 24 + 24 - 2 - 24 + 12 = 33.
3aMEHUM TPETHiA CTOJIOLI] OTIPEICITUTEISI MATPHIILI CHCTEMBI CTOJIOIIOM M3 CBOOOTHBIX YWICHOB.

A
Boeruucinm 3.

BRI

b

b 1-(-5)8 +2:12+437-4(-5)2-117-238=-40+4+84+40-7-48 =33.
A, 33 _
=—=-==1
A 33
4, 33
y,=——=——=1
A 33
Ay _33
3 =——=-5=1
A 33
Orser: ¥1=1; X2=1; X3=1.
| ‘IH ru 15
10
S B=|8
2. Matpuua cuctemsl b . Marpuiia cBOOOTHBIX YJIEHOB CHCTEMbI

Bpluuciaum onpenenuresb MaTpuLbl CUCTEMBI A.

MRV BYl

!
5.

0 211+ (1) 1:(2) + 431 - 4(-1)(2) - 211 - (-1)31=-2+2+12-8-2+3 =

3aMeHUM IepBbIi CTOIOEL] ONPEAETUTEINS MATPULIBI CUCTEMBI CTOJIOLOM M3 CBOOOHBIX YIECHOB.
8

A .
BbraucmiM 1, pa3iioykuB M0 EpBO CTPOKE.

A=15 -1 44
1

8 -1 1ifiy,
6

3amMeHIM BTOpOﬁ CTOJ'I6CI_I OpCaACIUTEIIA MaTPULbI CUCTCMbI CTOJ'I6I_IOM n3 CB060,Z[HLIX YJICHOB.

1 B

I 2:8:1+151(-2) +43:0-48(-2)-2:1:0-153-1=16-30+0+64-0-45=5.




3aMeHNM TPETHiA CTONIORI ONPEICITUTENISI MATPHUIIBLI CUCTEMBI CTOJIOIOM U3 CBOOOHBIX WICHOB.
A
Boerucimm 3.

4145

b H

I

0 2(1)0 + (1Y8(2) + 1531 - 15C11(2) - 281 - (-1)30 =0+ 16 + 45 - 30 - 16 -

0=15

A
Xlzd—lzé—ozz

A
XZZA—Zzg—Zl
X3:%:é—5:3
Oreer; ¥1=2; X2=1; ¥3=3

G o
I 18

3. Marpuua cuctemsl . Marpuiia cBOOOTHBIX YJIEHOB CHCTEMbI

Brerauciaum OIPCACIIUTCIIb MATPHUILIBI CUCTCMBbI A.

! 45:(-2) + (-3)(-3)'5 +2:2:6 - 2:5°5 - 4(-3)6 - (-3)2(-2) = -
40 + 45 +24 - 50 + 72 - 12=39.

3ameHnM HepBBIﬁ CTOJ'I6CI_[ OHPCACIIUTEI MAaTPULIbI CUCTCMbI CTOJ'I6I_IOM u3 CBO6OI[HBIX YJICHOB.

Brermcinim

9-5:(-2) + (-3)-(-3) 18 + 2:4-6 - 2:5-18 - 9-(-3)-6 - (-3)-4(-2) = -90 + 162 + 48
_ 180 + 162 _24=78.

3amMeHUM BTOpPOH CTOJIOEL! OTIPEASIIUTENSI MAaTPHLIbI CUCTEMBI CTOJIOIIOM M3 CBOOOIHBIX YJIEHOB.

Boranciim A2 , PA3JIOKHB 110 BTOPOMY CTOJIOIY

_ 2 4 =306
Az— , 66
(’ 117.

3aMEHUM TPETHi CTOJIOLI] OTIPEICITUTEISI MATPHIILI CHCTEMBI CTOJIOIIOM M3 CBOOOTHBIX YWICHOB.

A
Boeruucinim 3.



0 4518 + (-3y45 + 92:6 - 955 - 446 - (-3)2-18 = 360 - 60 + 108 - 225 - 96 + 108 =

195
A
1__1_@:2
A 39
A, 117
= =3
A 39
X :A—:@ZS
A 39

Orser: X1=2; X2=3; X3=5.

‘ 4
= | Il B=|11
11

4. Martpuiia CUCTEMBI ! . Matpwuiia cCBOOOTHBIX YIEHOB CUCTEMBI

Brpruncinm onpenenuresb MaTpULbl CUCTEMBI A.
MERIRI

0 244 + (1)(2)3 + (1)3(2) - (1¥43 - 2(2)(2) - (-
)34=32+6+6+12-8+12=60

3aMeHUM TIePBbI CTOIOEI OMPEIETUTEINS MATPULIBI CUCTEMBI CTOJIOIOM M3 CBOOOHBIX YICHOB.

A
Bomucimm T 1.

0 444 + (-1)(-2) 11 + (1) 11(-2) - (-1)-4-11 - 4-(-2)(-2) - (-1)-11-4 = 64 + 2
2+22+44-16+44 =180

3aMEHUM BTOPOM CTOJIOCTT ONPEICITUTENS MATPUILIBI CUCTEMBI CTOJIOIIOM M3 CBOOOTHBIX YJICHOB.

A
Beruucimm ~ 2.

0 2114 + 4(2)3 + (1)3-11 - (1) 113 - 2211 - 434 =88 - 24 - 33 + 33 + 44 -
48 = 60

3aMeHHUM TPETHii CTONIOEL] ONPEETUTENS MaTPUILIbl CUCTEMBI CTOJIOLIOM U3 CBOOOIHBIX UJICHOB.

A
Berauciim 3, mosry4nB HyJIM B KAKOM-JTHOO CTOJIOIE U Pa3JI0KHB [0 HEMY.



(!

EUI

I

i

[Tosmyuum Hysm BO BTOpOM cTosiO1e. BbruTem U3 BTOpoii CTPOKH NEPBYIO CTPOKY, YMHOKEHHYIO
Ha (-4). BerureM u3 TpeTbell CTPOKU NEPBYIO CTPOKY, YMHOKEHHYI0 Ha 2. [lonyuum cinepyromuit
OIpEIEIUTEb!

i
b

BbIMHCIIM 3TOT OMpe eI THTeNTh, PA3TIOYKHB 110 BTOPOMY CTOJIOLLY:

=l -1 4&\\611 0 77y

A, 180
=—t=-—=3
A 60
4, 60
,=—2=2—=1
A 60
A3 60
=—2=2—=1
A 60

1
0l B=| 2
_3 .

5. Matpwura CUCTEMBI b . Matpuria CBOOOTHBIX YWICHOB CHCTEMBI

11 X =|x
ManI/IIla HCU3BCCTHBIX CUCTEMBI
— a1
X=A "-B
Haiiznem 06paTHYO MaTpHIly METOIOM aIreOpandecKuX AOMOTHEHHIA:

Haitnem onpeaenutens MaTpuibl A:

det A=-1

A — _1 1+1'3 _6 :3
R

A :(_1)1+2"8 _6|:0

12 _4 3



-4 -1
=P
e S
Al-1foL, !
A31—( 1)3”"; :é‘:_
AP Tl
A=l Sl

A_lzl(,B -1 =300 -1 -24li;
-1 0

Torma obpaTHast MaTpuia

-3 2 3|1} X
X=A'B=lg 1 ol g |z m31+22+3(=3)¢[[0-141-242(=3)y
35

4 -3 ‘

“4
o

Orger: X1=—8; X2=—4; X3—_13,

6. [lepenuinemM cucTeMy ypaBHEHHI B MATPUYHOM BHUJE U PEIIMM €ro MeToAoM ['aycca

i L6
aif 3 i U
7 1738
6 6

Ot 2 cTpoku oTHEMaeM | CTpOKy, YMHOKEHHYIO Ha 2; 0T 3 CTPOKM OTHUMAeM | CTpOKy,
YMHOXXEHHYIO Ha 7:

a=ifo 1 (i 2ol B
0 -8 [ 4 )%
b b

Ot 1 cTpoku oTHUMaeM 2 CTPOKY, YMHOKEHHYIO Ha 1; k 3 cTpoke 100aBiisieM 2 CTpPOKY,
YMHOKEHHYIO Ha §:



1 -3

A_.(l 0(. 2By
_oEg (1]0| _&1 ,—,70)%6 b

3-y10 CTPOKY A€M Ha -12:

o ! ); |
A_GES é(c | ,370)_3)0

6 6

Ot 1 cTpoku oTHUMaeM 3 CTPOKY, YMHOKEHHYIO Ha 1; kK 2 cTpoke f100aBisieM 3 CTpPOKY,
YMHOXEHHYIO Ha 2:

OrtBer: X1=0; X2=3; X3—3,

X, =2-2X, 73X+ X X, =X, x3:x3; X,=—X

X=X
7. O011ee pelieHrne CuCTEMbI ; 5 75,

5 .
Konmponvunaa paboma Ne2 «Ananumuueckasn ceomempus Ha njiocKocmu
1. YpaBuenue croponsl AB: 3x+5y+31=0. YpaBuenue cropons! BC: 3x+y+2=0. YpaBHeHue
croponbl AC: 8x-3y+50=0.

AN, . - BN,. _
2. YpaBHeHHE BBICOTHI 1:2X-y+4=(. YpaBHEHUE BHICOTHI 2: 9x+10y-166=0. YpaBHeHUne

BBICOTBI CN3 : 17x+6y-150=0.

3. YpaBHEHHE MEUAHbI AM, : 3x-2y-3=0. YpaBHeHue Me)II/IaHI)IBM 2: x+4y-15=0. YpaBHeHue
MeTUaHbI CM3 : x-3y+6=0.

4. tgA=3.

13
5 Vpasrernne AE : 11x+7y+3=0. YpaBHeHI/IeAEl :7x-11y-29=0.

6. B1(7:-6).

44
7. Pacctostaue ot Touku C 1o npsimoit AB paBHo V 17
8. YpaBHeHue npsaMon cc, : 2x-y+8=0.

9. Ypasnenue npsamoii CS: 30x+7y-146=0.

10. lnuna cropons! AB paBHa \/80 .
11. IInomans Tpeyronsuuka ABC paBna 42,5.
12. TTommyocu a=7, b=5.



13. Bepmmmnt 21(-2:0), 22(2:0).

14. DKCUEHTPUCUTET paBeH 6

15. YpaBHeHus acUMITOT 7, 7

Konmponvnas paboma Ne3 «Beedenue ¢ ananusy

Haiitu npenensl gyHkuumii

3 x>0 Xx-sin x
Lim [ 2L] =,
4 X0 X_3

HccnenoBarh (PyHKIHMM HAa HENPEpPHIBHOCTH, HAWINTE TOYKH pa3pbiBa, YKaKUTE
XapakTep pa3psbiBa.

1. x=-1 —TOuKa yCTpaHUMOTO pa3pbiBa, X=1 — TOUKa pa3pbiBa MEPBOroO Po/a.

2. x=0 — TOYKa yCTPaHIUMOTI'0 pa3pbiBa, X=2 — TOYKa pa3pbiBa BTOPOTo poja.
KonTpoabHnas padora Ne4 «{udppepeHunaibHble yPaBHEHUS

L y*—x’=16.

3.5
y—Ex ZlnC(2x+11)4.

3 y2+4x*—8Cx=0.
4 y=Ce ?*+2x—1=0.

5. ypaBHeHue bepHyim

X3
y:E—sinx+C1x+C2

7 2y*—4x*=1.

8' y:C16_4X+C2e4X



X —X 1 X
9'y=C1e +C,e +§xe

10, y=e*+x°,

KontpoabHnas padora NeS «Psiabi»

1. Psip pacxoauTcesi.

2. Psn cxomurcst.

3. Psint pacxomurcst.

4.Psin cxonurest.

5. Pan cxonures.

6. Psn pacxomurcs.

7. Pan cxonures aOCOIMFOTHO.

8. IHTEepBasi CXOOUMOCTH CTENIEHHOT O pAna [-6;8].

5.4 BapuaHTbl HHAMBUAYAJIbHBIX JOMAIIHUX 3aJaHUI

HNuauBuayanbHoe fomMamiHee 3agaHue Nel «JJieMeHThI JTUHEHHOH ajredpb»
1. Onpenermrems A = 120.

306

: bl

2. I
210 150y
3. (3BA+CB)= 0

B IEE)
ey g e

T

a, b
NuauBuayanbHoe qoMaliHee 3aaHue Ne2 «AHAJIUTHYECKAs TeOMeTPUS HA MJI0CKOCTH»
1. YpaBHenue miockoct 5x + 12y + 10z - 94 = 0.
x—4_y—-4_z-10
3 6 -8

2. Kanonuueckoe ypaBHeHue mpsiMoilt AB:
34

3. O6wvem mupamusl ABCD paBen 3,

4. ITnomans rpanu A;A>AspaBaa 8,078.



5. PaccrosiHue oT BepiMHbI A 10 pedpa A,As paBHoO 2,596.
6. YpaBHEHHE IITIOCKOCTH, MPOXOIALIMX UYepe3 BepnHy A napaiensbHo rpanu BCD:
x+y+2z—16=0.
36,45"
7. Yron mexay peopom AB u rpansio ACD pasen 29,9 |
NuauBuayaabHoe nomamnee 3aganue Ne3 «/ludgdepeHunanbHoe HCHUCTEHHE
y=—2 x>+1
1. \/ x*+2x+3
lim 2 =3x+5_2

2 xsw 3X0+4x°—x 3_

3.y =cos x*"™( cos x-Incos x— tgx-sin x)
=3t
4.7
y'— 4-2x
5.0 2y—9,

NuauBuayaabHoe nomaninee 3aganne Ned « MHTerpajbHoOe HCUYNCIEHHE)

1.2 X>+4 x*+3x+C
iarctg¥+C

In°x
3. 3

+C

ls.in2x—l cos2x+C
4.4 2

%ln(x2+2x+2)+arc'1‘sg(x+1)+c

o C-In[l=x+{5-2x+x]

sin3x+isin 11x+C
22

~
D

1
g. 4
9.4,
NuauBuayanbHoe qoMaiiHee 3aganue NeS «Psaabpy

1. Pacxomurcs.



2. CXouTcs yCIOBHO.

3.[-2:2).

17



MHWHOBPHAYKHU POCCUN
BJIAJIMBOCTOKCKMI T'OCYJIAPCTBEHHBI YHUBEPCUTET
KA®EJIPA MATEMATUKU U MOJJEJIMPOBAHU A
@DOH/| OLIEHOYHBIX CPEJICTB
JUTSI TIPOBEJICHUS TEKYIIET0 KOHTPOJIS
Y TIPOMEKYTOYHON aTTECTAIIUH TI0 TUCIUTUTAHE (MOJIYITIO)

BBICIHAS MATEMATHUKA

Hanpasnenue u HarpaBieHHOCTH (ITPO(UIIb)
20.03.01 Texnoctepnas 6e3onacHocTb. TexHochepHas 6e30MacHOCTh

I'on Habopa Ha OIIOII
2023

®opma 00yueHus
3a04Has

Bnamusoctok 2024



1 Ilepeyens GpopMupyeMbIX KOMIIETEHIIUH

Hazpanue OIIOII BO, Koxu gopmysmposka Kon 1 hopmynupoBKka HHAMKATOPA JOCTHXKEHHUS
COKpaIeHHOE KOMIIETEHIUU KOMIICTCHIIUN
20.03.01 OIIK-1 : Cnocob6eH pemats 3agaun, | OIIK-1.1x : BmageeT MaTeMaTn4eCKUMHU
«TexnochepHast OTHOCSIIIHECS K METOJaMH{ ¥ HaBBIKAMH JJIs1 POPMYIIUPOBAHHS U
0€30MacHOCTDY poECCHOHATBHON IEATETPHOCTH, | pEHICHUS TEXHUYCCKUX M TEXHOJOTHUYCCKIX
(b-Th) HIPUMEHSIS METOABL npo0iiem
MOJIETUPOBAHUS, MATEMAaTHYECKOTO
aHajm3a, €eCTeCTBEHHOHAYYHBIE 1
00IIeHHKCHEPHBIC 3HAHU

Komnerennust cumraercs CcPOpMHPOBAHHON

Ha JaHHOM J3Tanc¢ B CJly4dac, CCJId

MOJTYYCHHBIC PE3YJIbTaThl OOYYCHHS IO JUCIMIUIMHE OIEHEHBI IOJIOKUTEIBHO (IUama3oH
KPUTEPUEB OIICHUBAHHS PE3YJIbTATOB OOYUEHUS «3aUTEHO», «yIOBICTBOPUTEILHOY, «XOPOIIOY,
«OTIUYHOY»). B ciydyae OTCyTCTBHS TOJOXHUTEIHHON OICHKH KOMITCTCHIIMS Ha JTAHHOM JTare
CUHTAeTCsl HECPOPMUPOBAHHOM.

2 Iloka3zaresid OlleHNBAHUA TJIAHUPYEMbIX Pe3yJIbTATOB 00yUYeHUs

Komnerennus OIIK-1 «Crioco6eH pemrars 3a1a4u, OTHOCSIIHECS K MpodeccuoHaIbHOM
JESTEIIbHOCTH, TPUMEHSISI METO/IbI MOJICIIUPOBAHMSI, MATEMATHUECKOT 0 aHaIIN3a,
CCTCCTBCHHOHAYYHBIC U O6H.I€I/IH)K€HepHLIe 3HaAHU»

Ta6mmma 2.1 — Kputepuu OlleHKH WHIUKATOPOB TOCTHKEHUS KOMITETCHIITUH

Pe3yJ'H)TaTLI o6yquI/m IO JUCHUITIINHC

Kpurepuu onenrBanus
pe3ynbTaToB 00ydEeHUs

- IPaBUJIBHOCTH OTBETA 11O
COACPIKAHUTIO 3aJaHUA; -
IIOJTHOTA U FJIy6I/IHa OTBE€Ta

Kox n popmymmpoBka Ko | Tu
WHIUKATOpA JOCTUKEHHSI 1 o
KOMIICTCHITHH pe | pe Pesyibrar
3- | 3-
Ta | Ta
OIIK-1.1k : Bnageer CHUCTEMBI MAaTEMATUYECKUX
MATEMATHYECKUMHU METO/AMU 1 | |, 1 3H | 3HAHWU U HABBIKOB IS
HaBBIKAMH JIJIsI 1 aH | pelleHHs CTaHAapTHBIX 3a/1a4
(bOpMyTHPOBaHHS U PEIICHHS ue | npodeccroHanbHOM
TEXHHUYECKUX U JeSITEILHOCTH
TEXHOJIOTHYECKUX MPOOIIeM y | MPMMEHATE cucTeMy
MaTeMAaTHYCCKUX 3HAHUH IS
Pl | me
) - (bopMyTUPOBaHHS U PELICHUS

TEXHUYCCKHUX U
TCXHOJIOTHYCCKUX HpO6HCM

YMEHHE peliaTh CTaH/IapTHhIC
3aJa4u JUCHUIIINHEI,
OCHOBHBIC TUITBI KOTOPBIX
pa3buparoTcs Ha MPAKTUIECKUX
3aHATHSIX

BJIaJICHYS MAaTEMaTUYECKUMU
Ha | meronamu u HaBbIKaMH Jyis
Bbl | (DOPMYJIUPOBaHUS M PELICHUS
K TEXHUYECKUX U
TEXHOJIOTHUECKHUX ITPO0IeM

Pl

BJIaJIceT HaBBIKAMH BBIOOpA
(bopMys1, METOJIOB U
MPaBUJIBHOTO MOAX0AA K
PELICHUIO 3a]a9K

Tabnuua 3amnonHseTcs B COOTBETCTBUH € pasaenioMm 1 PabGodeii nporpaMmbl JUCIUTUIMHBL

(Moyst).




3 IlepeyeHb OLCHOYHBIX CPEACTB

Ta6mmma 3 — [lepedeHb OIIEHOYHBIX CPEACTB MO TUCHUTIIHHE (MOJTYITIO)

HaunmeHoBaHHE OICHOYHOTO CPECTBA U
KoHTposupyeMble IIaHupyeMble KoHTposnupyembie TeMbI npencrapnenye ero 8 POC
pe3yabTaThl 00yUYCHHS JIACLIMIUIMHEI . TIpomeskyTouHast
Texymuii KOHTPOIb
aTrecTalys
3aouHas Gpopma 00yueHHs
P/l 3HaHHE : CHCTEMBI 1.1. DneMeHThI IMHENHOM CoGecenopatiie Tecr
MAaTeMATHUCCKUX 3HAHUA | ajreGpbI
¥ HaBBIKOB JUTSI PEILICHUS
1.2. AHanuTHYecKast
CTaHAAapPTHBIX 3a1aq CobecenoBaHue Tect
poQeCcCHOHANBHOM TeOMETPHs Ha TNIOCKOCTH
JeSATEIbHOCTH 1.3. DneMeHTHI
BEKTOPHOU aNreOphl U
aHAITUTUYECKOM CobecenoBanue Tect
TCOMCTPHH B
MPOCTPAHCTBE
1.4. BBeaenue B aHaIu3 CobecenoBanue Tect
2.5. MudbdepeHnmanbHOe
Hudpdepenny CobecenoBanune Tect
HCYHCIIEHNE
2.6. UHTerpansHoe
p CobecenoBanne Tect
HCUYNCIIEHHUE.
2.7. NuddepeHnuanbHbie
Hudpdepeniy CobecenoBanne Tect
ypaBHEHUS.
2.8. Panel. CobecenoBanne Tect
PI12 YMeHue : pUMEHsTh 1.1. OnemenTs! nuHeHO | KoHTponbHas Tecr
CHCTEMy MATEeMAaTHYCCKUX | ayreGpb paGora
3HAHUU 11
dopMyHpoBaHus 1 1.2. Ananutrieckas KonTponsnas Tect
PELLICHNS TEXHUYECKNX 1 | TCOMETPHSI Ha ILIOCKOCTH pabota
pemLT T 1.4. BBeneHnue B aHaIu3 Kontponbnas Tect
mpooIeM - pabota
P/13 Hagpix : Branennus 1.1. DnemenTs! nuHEiHOW | PasHOoypoBHEBbIE Teer
MaTeMaTHICCKNMHU anreopsI 3a]a4M U 3aaHUs
METOJaMHU U HaBLIKAMU
1.2. Ananutndeckas PazHoypoBHEBEIC
1St HOPMYITHPOBAHHUS 1 MY Tecr
peleHNs TeXHAYeCKHX 1 | TCOMETPHS Ha IITOCKOCTH | 3a/a4H M 3a/aHus
TEXHOJOTHICCKUX 2.5. lupdepenunansuoe | PasHoypoBHEBLIE Tecr
npoGem HCUUCIICHUE 3a]a4yM U 3aJaHus
2.6. UnTerpanbHoOe PazHoypoBHEBBIE Teer
HCUYMCIIEHHUE. 3aJa4d U 3a0aHAS

4 Onucanue npoueaypbl OCHUBAHUA

KauectBo cdopmMupoBaHHOCTH KOMMETCHIIMM Ha JaHHOM OJTame OICHUBAETCS I10
pe3}’J'II)TaTaM TGKYHII/IX nu HpOMC)KYTOLIHI)IX aTTGCTaIII/If/'I HpI/I oMo KOHI/I‘-IGCTBCHHOﬁ OILI€CHKU,
BbIpaXEHHOU B Oarnnax. MakcumanbHas cymMma OalljioB Mo AucuuIuinHe (Momayno) paBHa 100
OayutaMm.



1-it cemecmp

O1eHOYHOE CPENCTBO
o Kont
Bun yueOHolt nn Kontpo | Koutpon
ESTETBHOCT CobGecenno | Cobeceno I/ITOI:O W13 3 PaGora | PO MbHAs LHAs
u BaHHC BaHHC BBIN Nol No JOCKH Hasda pa60Ta pa60Ta Htoro
(1.1-1.2) | (1.3-1.4) Tect - ol IR pabot
2 Ne2 Ne3
a Nel
Jlexkuun 10 10 20
Tpaxriecin 10 10 10 10 40
€ 3aHATHS
CamocrosiTen 10 10 20
bHas paboTa
ITpomexyTou
Hast 20 20
aTTecTauus
HUtoro 10 10 20 10 10 10 10 10 100
2-11 cemecmp
O1eHOYHOE CPEJICTBO
B Kon
e nn tpon | Kourp
yacbroit Cobecenoa | Cobeceno Wroroseit | W3 nas3 3 PaGotay | pHas | ompHas
AEATEIbHOC nue (2.5- BaHUE Hroro
.. 2.6) (2.7-2.8) Tecr Ne3 Neq Ne JTIOCKU pa6 | pabora
’ o 5 oTa Ne5
Ne4
Jlexiuu 10 10 20
IIpakTnueck 10 10 10 30
1€ 3aHITHUS
CamocrosTe
JbHAS 10 10 10 30
pabota
IIpomexyTo
YyHas 20 20
aTTecTalus
HUtoro 10 10 20 10 10 10 10 10 10 100

Cymma 6amioB, HAOpaHHBIX CTYJACHTOM I10 BCEM BUAAM YYCOHOM JEATSIILHOCTH B paMKax
JTUCITUIIMHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBUHU C TaOIHIICH.

ggﬁﬁi OrneHka no
IPOMEXXYTOUHOMH XapakTepucTHKa Ka4ecTBa c)OPMUPOBAHHOCTH KOMITETESHIIUH
)JPICL[EI(')[J'II/IHG aTTeCTalluH
CryzeHT JeMOHCTpUpyeT C()OPMHUPOBAHHOCTh MAWUCLUIUIMHAPHBIX KOMIIETEHIUH,
00Hapy»XHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOe M TIy0OKOoe 3HaHHE YYeOHOTO
MaTepuana, YCBOMJI OCHOBHYIO JIMTEpPaTypy M 3HAaKOM C JIOHNOJHHUTEIbHON
ot 91 1o 100 «sautenoy / JUTEpaTypol, PEKOMEHAOBAHHOW MpPOrpaMMoOil, yMeeT CBOOOIHO BHINIOJHATH
(OTIHIHOY NIPAaKTHYECKHe 3aIaHus, NpPeIyCMOTPEHHbIE INPOrpaMMOH, CBOOOJHO OIEpHPYET
NPUOOPETEHHBIMU 3HAHUSMH, YMEHUSMH, IPUMEHSET UX B CHUTYAlUsIX MOBBIIICHHON
CIIO’KHOCTH.
CTyaeHT JeMOHCTpupyeT C(OpPMHUPOBAHHOCTh AUCHUIIMHAPHBIX KOMIIETEHLIUH:
o1 76 10 90 «3a4TeHO» / OCHOBHBIE 3HAHUS, YMEHHUsS OCBOEHBI, HO JIOMyCKAIOTCS HE3HAYNTEIbHBIC OI.HI/IGVKI/I,
«XOPpOIIO» HETOYHOCTH, 3aTPyJHEHHS NpPH AaHAIUTHYECKHX OMEpaIusixX, MepeHoce 3HAHUH u
YMEHHH Ha HOBbIE, HECTAH/IapTHBIC CUTYAIHN.
CryzeHT JeMOHCTpHPYET C(HOPMHUPOBAHHOCTH IUCHHUIUIMHAPHBIX KOMIIETEHIHUIl: B
/ XO/e KOHTPOJBHBIX MEpONPUATHH  JOIyCKAIOTCS  3HAYUTENbHBIE  OIIMOKH,
«3auTeno» HPOSIBIISIETCS. OTCYTCTBUE OTAENBHBIX 3HAHUM, YMEHHH, HaBBIKOB 110 HEKOTOPHIM
or 61 no 75 «yJOBJIETBOPUTEIH
How JUCHUIUIMHAPDHBIM ~ KOMIIETEHIMSIM,  CTYJEHT  HUCIBITHIBAET  3HAYUTEIbHBIE
3aTpyAHEHUS IIPU ONIEPUPOBAHNY 3HAHUSIMU M YMEHHSAMH IPH X TIEPEHOCE HA HOBBIE
CHUTYyaIHN.
or 41 no 60 «HE 3a4TeHO» / VY cryneHta He CGOPMHPOBAHBI UCIMIUIMHAPHBIE KOMIICTEHIUH, IPOSBIIETCS
«HEYJOBJIECTBOPUTE | HEJOCTaTOYHOCTb 3HAHUIH, YMEHUIH, HABBIKOB.




JIBHO»

ot 0 1o 40 «HEYJOBJIETBOPHUTE

«HE 3aYTEHOY /
JluciMIUTMHAPHBIE KOMIIETEHIIMU He CHOpMUPOBAHBI. IIPOSBISIETCS TIOMHOE WIIH

TBHOY MPAKTUYCCKU MMOJIHOC OTCYTCTBUC 3HaHHfI, yMeHHfI, HAaBBIKOB.

5 IlpumepHbIe OLIEHOYHBIE CPEICTBA

5.1 IlpumepHbIii NepevyeHb BOMPOCOB MO TeMaM

Tema 1: DneMeHTBI JTUHEHHON aaredpbl

1.CopmynupoBaTh CBOICTBA OINpeIeIUTENEH.

2.Yro naszpiBaetca MaTpuuei? [lepeuncnuts BUIbI MaTPHULL.

3.Yro Ha3bIBaeTCs NPOU3BENECHUEM MaTpuULL?

4.Yto0 Takoe cucTemMa JIMHEHHBIX areOpandyeckux ypaBHEHHI, pellieHne CUCTEMBbI?
Tema 2: AHaJMTHYECKAs TeOMETPHSA HA IVIOCKOCTH

5. Kakoe ypaBHEeHHE HAa3bIBAIOT OOIIUM YpaBHEHUEM MPSMO¥?

6. Kakoe ypaBHEHUE HAa3bIBAIOT YPABHEHUEM IIPSIMON B OTpe3Kax?

7. Uto HaA3BIBAETCS OKPYKHOCTBIO?

8. ®opmyIa BBIYMCIEHUS YIJIa MEXAY ABYMs IIPSIMBIMHU.

Tema 3: DiemMeHTbl BEeKTOPHOW ajuredpbl W aHAJIUTHYECKOW TreoMeTpuUu B

NMPOCTPAHCTBE

TOYKC.

9.Uto0 Takoe BekTOp?

10.Kakue BEKTOpBI Ha3bIBarOTCS KOJJIMHEAPHBIMU?

11. Uto Ha3bIBaeTCs CKaJIIPHBIM IIPOU3BEIEHUEM BEKTOPOB?

12. HeoOxoqumoe U JOCTaTOUHOE YCIIOBHE MEPIEHIUKYIISIPHOCTH IBYX HYJIEBBIX BEKTOPOB
Tema 4: BBenenne B anaaius

13./latb onpexnenenue npeaena GyHKIUA B TOUKE.

14. JlaTp onpeneneHre 0ECKOHEUHO MaION (PyHKIIHH.

15. Ilepeuncnure cBOMcTBa OECKOHEYHO MaJIbIX (PYHKIHUI.

16. Onpeenenre TOUYKU pa3pbiBa MEPBOTO PoOJIa.

Tema S: JuddepeHunanbHoe HCHUCIEHHE

17.Yto Ha3pIBaeTCA MPOU3BOTHON (PYHKIIUN B TOUKE?

18. YTo Ha3bIBAIOT SKCTpEMyMaMHu (QYHKLIUU?

19. ChopmynupoBaTth HEOOXOAMMOE YCIOBUE CYIIECTBOBAaHUS 3KCTpeMyMma (DYHKLUHU B

20. CdopmynupoBaTh JJOCTATOYHOE YCIOBHE CYIIECTBOBAHMs Ieperuda rpaduka

(GYHKLINU B TOUKE.

Tema 6: UHTerpasibHoe HCYUCTICHUE

21.Yro Takoe nepBooOpasHast GpyHKIu?

22 .KakoBa (hopMmyia HHTEIpUPOBAHUS IO YACTIM?

23. KakoBa ¢opmya 3aMeHbl IEPEMEHHO B HEOIpeIeIECHHOM UHTerpaie?

24. Kak BBIYHCIAIOTCS TUIOMIAAN TIOCKUX (uryp?

Tema 7: JuddepeHunanbHble ypaBHEHUA

25.Kakue ypaBHeHUs Ha3biBatoTCs nupdepenuanbabiMu? ChopMynpoBaTh OCHOBHbBIE

ITOHATHA.

26.Kakue nuddepeHmranpbuble ypaBHEHHs] HAa3bIBAIOTCS YpaBHEHHUSMH 1-ro mopsiaka c

pasaACIAOIIUMHUCA HepeMeHHLIMI/I?

27.Kakue ypaBHEHUsI HA3bIBAIOTCS OJTHOPOIHBIMU AU depeHITnaTbHBIMU YPABHCHUSIMU ?
28.Kakoe ypaBHEHHUE HAa3bIBAECTCS XapAKTEPUCTUUECKUM ?

Tema 8: Paabi

29.ChopmynupoBaTh NpeAebHbIN MPU3HAK CPABHEHHS YHCIOBBIX PSIOB.
30.CpopmynupoBats npusHak Jlamamobepa.

31.Kakue unciioBble psiibl HA3bIBAKOTCS 3HAKOINIEPEMEHHBIMU?




32. Uro Takoe 06J1acTh CXOAUMOCTH CTENIEHHOTO psiaa?

Kpamxue memoouuecxue ykasauus
CobecenoBaHue MPOBOIUTCS TIOCIIC U3YUEHHUSI COOTBETCTBYIOIICH TEMBI.

Illxana oyenku

Ne bajuier* Onucanue
1 25-30 CraBHTCS, €CIIM CTYJCHT IOJHOCTHIO OCBOMJI MaTepHall
2 20-24 CraBuTCs, €CIIM CTYJEHT J0oMycKaeT 1-2 ommoku
CraBuTcs, €CIM CTYJIEHT U3JIaraeT MaTeprail HEMOIHO U AOITyCKaeT HETOYHOCTH B
3 10-19 OIIpEe/IeIICHNY NOHATHH WM (OPMYJIMPOBKE MTPABIJI, H3JIaraeT MaTepyral HeloCIe[0BaTeIbHO U
JIONTYCKAET OIHOKH
CraButcs, eciy CTyJEHT 00HApYKHMBAeT HE3HAHUE OTBETA Ha COOTBETCTBYIOIIEE BOIIPOCHI,

4 6-9 JIOMyCKaeT OMMNOKU B ()OPMYIINPOBKE ONpPENeTIeHIH U IIPABIII, HCKAXKAIOIINE UX CMBICI,

0ECIIOpsII0YHO ¥ HEYBEPEHHO M3JIaraeT MaTepuail
5 0-5 IIposiBiIsieTCsl MOJIHOE WM MPAKTUUYECKU TOJIHOE OTCYTCTBHE 3HAHUM.

* MoryT ObITh M3MEHEHBI IPU YCIOBUU COXPAHEHUS MPOIIOPIIUI.

5.2 UToroBblii TeCT

5 8 -3 -5
40 2 4 9
0 0 1 -7
1.0 0 0 0 .
. OnpeenuTeNh MaTpHIBI paBeH:
A)-21; B)20; C)30; D)-10; E) 10.
2 5 -1 0 4 1
A=|3 7 1 B=|5 -4 -2
2. Marpuna 0 2 . Marpuna 13 -2/ AB=.
24 =15 -6 24 3% 13 -0 1 13 -10 -15 -6
AB=[36 -13 -13 AB=|-15 -13 1 AB=|-13 -13 36 AB=[13  -13 -13
24 -15 -6
AB=[36 -10 1

p BB -1

A=

3. Panr matpuiis

-15 5 -5

3 -1 1
0

paBeH:

A)0; B)2; O)1; D)3; E)4.

—2x,+4 x,+x3=6

4. PelnieHue CUCTEMEI

x1+2x2=4

3x1+x2—2x3:6

A)(2;0;0); B)(-3;2;0); C)(2;2;2); D)(0;2;-2); E)(-2;0;-2).

5. CxansipHO€E IPOU3BEIEHUE BEKTOPOB a=
D)9; E)1l.

A)3; B)0; C)10;

->

9
(3;2;-1) b=(0;5;-1)

paBHO:




> >
6. BexTopHOe npou3BeieHHEe BEKTOPOB a :( -1,0;4 )1/1 b :( -5;3;2 )paBHOZ
A) (-3i-16j+3k); B) (-3i-16j-13k); C) (5i+6j+2k); D) (7i+6j+3k); E) (-12i-18j-3k).

7. YrnoBoii koaduuueHT npsimoit 8x+6y-7=0 paBeH:

7 3 4 3

n3:B6:. 0 4, p 3. p4

8. YpaBHeHue npsmoit npoxosiiet uepe3 Touku A(3;-2), B(6;5) umeer Bun:
A) 7x-3y-27=0; B) 3x-7y+27=0; C)x-y+27=0; D)3x+7y=0; E)y=09.

9. Ypasuenue Boicoti AH B tpeyromsauke ABC c¢ xoopmunatamu A(3;0), B(2;-4), C(8;7)
HUMECT BU:
A) 6x+11y-18=0; B) 2x+4y+3=0; C) 8x+7y=0; D) 11x+6y-13=0; E) 15x-22y-4=0.

10. YpaBuenune meauansl AD B tpeyroiasauke ABC ¢ koopaunatamu A(2;-4), B(8;4), C(0;-2)
HUMECT BU:
A) 5x+18y-4=0; B) 8x-14y+3=0; C) -3x+7y-1=0; D) 11x+12y=0; E) 5x-2y-18=0.

11. Paccrosinue ot Touku A(6;3) no npsimoit 12x+5y-22=0 paBHo:

A)2,5; B)25; C)12; D)8; E)S5.
> >

.)
a=(2;3;4). b=(1;2;-5). c=(0;4; 1)

12. O6peM nupaMubl MOCTPOCHHON Ha BEKTOpPax ;

paBeH:
A)1,5; B)12,5; C)15; D) 9,5; E) 50.

lim4x2—3x—1
13. x2>1 3X2—2X—1 —
4 5

A)ee; B)0; C)°; D)4; E)20.
limalrcsin5x

14.x50 2X =

A); B)0; C)2,5; D)-2; E)I10.

2x-3

X
lim
15. Tlpenen pyHkmm x+1 paBeH:
1 1

3 T2 T4
M B 0€r p€, pe.
16. Iponssouas dyuximu Y — In ( sin x )paBHa:

Y= . y =1 Y= .

A) y:th; B)y:Cth; C) sin x . D) X . E) COoS X

—c 4 3
17. OnpenenuTe HHTEPBATHI BO3PACTAHHS QYHKIHH Y — 5x —10x :

Ay (=0;0JU(1,5;+20). gy (1,5;+0). ¢)(0;2), p)(=®;0)U(2;+e), ) (—o0;+m)



18. ®ynkmus Y — X _ln< 1+x ) UMEET 3KCTPEMYM IIpH:
A) x=e; B) x=0; C) x=1; D) x=2; E) x=-1.

— 2 —
19. ITnowans GUryphl, OrpaHHYEHHON THHUAME Y — DX+2x° Y= 1+4x paBHa:
A) 1125; B)425: C)115: D)8:  E)2.125.
— o
20. dynxmuay — X +5x—6 HMeeT neperud B TOUKE:

A) (-1;-12);  B)(1;0);  C)(0;-6); D) (2;36); E)(-2;-48)

— 93 2
21. ®ynkmms Y — 2X"=3x JIOCTUTaeT MaKCUMyMa IIpH:
A)x=1; B)x=-1; C)x=0; D)x=6; E) x=3.

dx
22. Unrerpain C052(2X+3) paBeH:
1 1 1
—tg(2x+3)+C —tgx+C —ctg(2x+3)+C
A) 2 . B)2tg(2x+3)+C, )2 . D)2 . B
2ctg(2x+3)+C

1
f (6x°—2x)*dx
23. Unrerpan —1 paBeH:

128 64 256 128
A)15 ; B) 5 . C)15 ; D) 3, E) 18.

2.2 3_
24. ludpdepenumansroe ypauerne X V™Y +XY =1 gpngercs
A) nuneiineiM; B) ogropoausiM; C) ypaBHeHueM bepHyuu;
D) ypaBHeHHEM ¢ pa3AeSIOLIMMUCS IEPEMEHHBIMU.

25. Jins penrenus quddepernuansaoro ypasuenus Y —2Y +y =0cnenyer
A') HETIOCPEICTBEHHO NMPOMHTETPUPOBATH ATO YPAaBHEHUE;

B) cnenats moactaHoOBKY Y’: p, {y”= P'C;

C) cnenatb noacTaHoBky Y =P,Y =P P ;
D) cocTaBUTh U PEUIUTh XapaKTEePUCTUIECKOE YPABHEHHE.

.
26. O61uee pemienue 1udhepeHIMaIbHOr0 YpaBHEHUS X UMEET BUJL:
2 2 2
X X X
=5x——+C =—+C =5x+—+C
Y=oXT Y=5 y=5x+C Y 7>%"
A) ; B) ;0 ;D)

27. O6miee pemnieHne HEOJHOPOIHOTO JTMHEHHOTO Au( depeHITNaTLHOTO YPAaBHEHHS BTOPOTO
y +y—12y=0
nopsaka HNMECT BUA:

A)Cle_4X+C263X; B)C1e". )3Cix-e", D)(C1X+C2)-ex-x'



_3-n—2
28. O6muuit uieH psaa Tont+l Torna yeTBepTHIN WIEH psija anpaBeH:
10
A) 17 . B)0; C)1/2; D).

i (x=3)"
29 HHTepBaJ’IOM CXOOANUMOCTH CTCIICHHOT'O psma n=1 n 5n SIBJISICTCA.
A) [-2; 8); B)(-2;8); C)(-2; 8]; D)[-2; 8].

30. lano auddeperupansaoe ypasHernne Y —2Y +10y=0_ Torna COOTBETCTBYIOIIIECE EMY
XapaKTepUCTUYECKOE YPaBHEHHE UMEET BU]I
A) 1+2k+10k*=0, gy k*~2k+10=0, c) k’~10k+2=0, p) 2k*—k+10=0_

Kpamkue memoouuecxue ykasanus

[ITM conmepxaT TECTOBBIC 3aJlaHUsI C BHIOOPOM OJHOTO WJIM HECKOJIBKHUX IMPaBUIBHBIX

OTBETOB, BBO/I YHCJIA.
IlIxana oyenku

No Banisr Onucanne
1 19-20 3a/iaHue BBIIOJIHEHO IMOJHOCTHIO U PABUIILHO
5 16-18 3amaHre BBITOIHEHO MMOJTHOCTHIO M IPAaBUIIBHO, HO PELICHUE CONEPIKUT HEKOTOPBIE HETOYHOCTH
Y HECYIIECTBEHHBIE OMIMOKH
3 916 3agaHue BHIOJIHEHO HE MOJHOCTHIO, C CYIIECTBEHHBIMH OIIMOKaMH, HO MIOAXOA K PEIICHHIO,
Wzes pelIeHHs, METO]] TPABUIIbHBI
4 1-9 3aj1aHKe BBITOJIHEHO YaCTHYHO, MMEET OIIMOKH, ocyLueSTBneHa OTIBITKA PELICHUS] HA OCHOBE
MPABWJILHBIX METOJIOB M UACH PEIICHHUSI.
5 0 3aaHne He BBITOIHEHO

5.3 Ilpumepsl 3a1aHNii 1151 BBIIOJHEHHS KOHTPOJIbHBIX padoT

KonTtpoubHnasi padora Nel «31ieMeHTHI JIMHEIHHOH ajJredpbi»

1. Pemuth cucteMy JTUHEMHBIX anredpanyeckux ypaBHeHU MetooM Kpamepa, npu 3tom

OnpeaACIINTECIIb A BBIYHUCJIUTD IO IMPABUITY TPECYT'OJIbHUKOB
[ I

R L

2. Pemnth cucteMy JIMHEHHBIX anreOpandeckux ypaBHeHUH MeToqoM Kpamepa, mpu 3Tom

A .
OIIPEIEIUTENb | BEIYMCIUATH PA3JIOKUB 110 IIEPBOM CTPOKE
| (ANl

e

3. Pemuth cucteMy JTUHEHHBIX anredpandeckux ypaBHeHHH MeTosoM Kpamepa, pu 3Tom

A
OIIpCACINTCIIb 2 BBIYMCIIUTH Pa3JIOKUB 11O BTOPOMY CTOJ'I6I_Iy

4 * | + 4l I
4. Pemmth cucTeMy JUHEHHBIX alreOpanvyecKkux ypaBHeHH MeTooM Kpamepa, mpu aTom

A
OTpEeeNIUTENb 3 BBIYUCIUTD, OJYYUB HYJIU B KAKOM-JINOO CTOJNOIE U PA3JI0KHUB 110 HEMY.



e
5 PGIHIéTB CUCTEMY JIMHEHHBIX aIre0pandeckiuxX ypaBHEHUN MaTpUIHBIM METOJIOM
‘ | (NN

AR

6 PemﬁTb CHCTEMY JIMHEHHBIX anredpanyeckux ypaBHeHn meronom ["aycca

frA

"

7. Haiitu obmiee pemenue HeoqHopoanoit CJIAY.
2x, +4x, +0x, +x, - x, =4,

x, +2x, 4+ 3x, +x, =2,
3x, +0x, +9x, +3x, =0,

3x +0x, +9x +2x, - x, =0.

KonTpoabHasi pabora Ne2 «AHAIUTHYECKASl TeOMeTPHS HA MJIOCKOCTH»

1. anb! Bepiuabl TpeyronbHuka A(-7;-2), B( 3;-8), C(-4;6). Haiitu ypaBHEHUS BCeX CTOPOH B
o01rem BUE.

2. Jlanwl BepmmHbl TpeyroiabHuKa A(-3; -2), B(14;4), C(6;8). Haiitu ypaBHEHHS BCEX BBICOT B

0011IeM BHJIE (AN BN, CN)

3. Hanbr BepmuHbl Tpeyronbauka A(1;0), B(-1:4), C(9;5). Haiitu ypaBHeHus Bcex MeauaH B

AM, BM CM
obmem Buje ( 3).

4. JlaHbI BEpILIUHbI TpeyI‘OHLHI/IKa A(1;7), B(-3;-1), C( 11;-3). Haiitu 1gA4.

5. Hansl Bepumunbl Tpeyroibauka A(1;-2), B(7;1), C( 3;7). Halitu ypaBHeHUs IPSMBIX AE HAEI
MPOXOIAIINX O] YTIIOM 4501( AC.

6. aub! BepumnHbl TpeyroiapHuka A(-2;-3), B(1;6), C( 6;1). Haiitu Touky Bl, CUMMETPUYHYIO
tTouke B otHocurensHO AC.

7. Jansl BepuiuHbl TpeyroiabHuka A(-4;-2), B(-6;6), C( 6;2). Haiitu paccrostuue ot Touku C 110
npsimon AB.

8. Hlanwr BepmuHbl TpeyrodbHuka A(4;-3), B(7;3), C(1;10). Haittu ypaBHEHHE NpsMoi cc,
npoxojsuiel napauiensHo AB.
9. Nanwl BepmuHbl TpeyronbHuKa A(4;-4), B(8;2), C(3;8). Halitn ypaBaenue npsimoit CS, ecnu
BS
=2.

TOYKa S Takas, 4To SA
10. Hans1 BepuiuHbl TpeyronbHuka A(-3;-3), B(5;-7), C(7;7). Haiitu qyuny ctoponsl AB.
11. Jlanbr BepmuHbl TpeyroibHuka A(-3;2), B(2;-4), C(7;7). Haiitu muomanps TpeyroJbHUKA
ABC.

5

2 2

X_+y_:]_

12. Jlano ypaBHEHUE KPUBOM BTOPOIO MOPSAKA 49 25 . Haiitu BenmnumHy nosyoceu.



2

X
R y2 =1
13. Jlano ypaBHEHHE KPUBOM BTOPOTO MOPSAKA 4 . HaiiTu koOpauHaThl BEPIIVH.
2 2
X Y
—=1
14. Jlano ypaBHEHHE KPUBOW BTOPOIO MOPSAKA 36 16 . Haiitu skcueHTpucurer.
2 2
X Y
L L
15. laHOo ypaBHEHHE KPUBOI BTOPOTO MOPSAKA 49 36 . Haititu ypaBHEHHS] acCUMIITOT.

Kountpoabnas padora Ne3 «BBeieHune B aHAIU3
Haiitu npeue.mﬂ (pyHxuumit

4X°—x+5
hm oeney

4. x»o

HCCJ’IC}]OBaTL (l)yHKIIHH Ha HENPEPbLIBHOCTD, Haﬁ}ll/lTe TOYKH PpPa3pbiBa, YKAKHTE
XapakTep pa3pbiBa.
x+4 npu x<-1,
Yy=ix*+2 nmpu -—1<x<1,
2x npu x=1;

y=9°"* x=0,x=2
2. B TOYKax .

KonTposbnas padora Ned «/Inpdepenuuaibubie ypaBHEeHUS»

1. Haiimute wactHOoe pemeHne auddEpeHINaTLHOTO YPaBHEHUS C Pas3AesIOIIUMUCS
repeMeHHbIMKY dy —xdx=0, y(3)=5.

2. Haiimute oOmee pemenue auddepeHMaIbHOr0 ypaBHEHUS C  pa3AesIOIMIUMUCS
MepeMeHHbIMHE O xdx—2xdy=dx+dy.

3. TIpounTerpupyiite oxHOpoaHOe AuddepeHimaibHoe ypasHeue 3 XYY = y P—4x°,

4. Ipounrerpupyiite muHelinoe uddepeHmansHoe ypapuenue Y +2 y=4x.

5. Onpenenure Tun audepeHuanbHOr0 ypasHeHus Y =2x y -2 Xy,

6. Haitimure o6miee pemenue nuddepenumansaoro ypasaenns: Y — X +sinx

7. Haiimure pemenne nuddepenumansuoro ypasaenus Y Y ’=1 , YAOBJIETBOPSIOIIETO

3aJaHHBIM HAYaJbHBIM YCIOBHAM Y = L,y=1 npu x=0,5.
8. Haiinure ol1iee penieHue JIMHEHHOT0 OAHOPOIHOTO JuddepeHIINaTIbHOTO YpaBHEHUS

y =16 y=0,



9. Haiinute o01iee perieHne THHEHHOro HeoJHOPOIHOT o 1 (hepeHIHaTbHOTO ypaBHEHUS
" X

y —y=e .

10. Haiiaure yactHoe pemeHue audQepeHnnanbHOro ypaBHEHHsI, yIOBIECTBOPSIOIIETO

3aJIaHHBIM HAYAIBHBIM yCJIOBI/ISIM.y”_yVZZ( 1—X);y(0)=y'(0):1_

KonTpoabHnas padora NeS «Paabi»
- (n+2)2

2
1. MiccnemoBarh Ha CXOAMMOCTD Psifl n=1 3n"+n—1 , IPMMEHHUB HEOOXOIUMBIN NPU3HAK
CXOJMMOCTH psi/a.

> 7n—1

n
2. UccnenoBaTh Ha CXOOUMOCTD psifg n=1 5 (”"'1) ! , IpUMeHMB Npu3HaK JlanamoOepa.

i ( n+3 )nz
+ y
3. UccreoBarh Ha CXOAMMOCTD Psijt n=1 n+l , IPUMEHUB PaJUKAIBHBIN npu3Hak Komm.
3
=, cos?(Vn)

3 2
4. ViceneoBarh Ha CXOAUMOCTD psijt =1 \/E(” + 2) , IPUMEHUB MEPBbII MPU3HAK CPABHEHHUSL.
0

) Jp——

5
5. MccnenoBaTh Ha CXOAMMOCT sl =1 (7n 5) , IPUMEHUB BTOPOH IIPU3HAK CPABHECHUSL.

2 1
L (3n-1)In(3n-1)

6. UccnenoBaTh Ha CXOAUMOCTb psJl n=1
Kommu.

, IPUMCHHUB I/IHTel"paJIBHHﬁ IpU3HaK

i (-1)

o 2"n

7. UccnenoBaTh Ha yCIOBHYIO CXOJIMMOCTh 3HAKOUEPEIYIOIIHIACS Psif 1=1 , TIO TIPU3HAKY
JleliOHULIA.

0 (X_7)n
(n+1)'

8. HaiiT mHTEpBa CXOAMMOCTH CTETICHHOTO psiJia, IPUMEHHUB ITpu3HaK Jamambepa n=1 n

Kpamxue memoouueckue yxazanus

KonTtponbHast paboTa MO3BOJISIET OMpENEIUTh YPOBEHb yCBOeHHs Matepuana. llepen
BBITIOTHEHHEM  KOHTPOJBHOW pabOThl HEOOXOJWMO O3HAKOMHUTBCS C  TEOPETUYECKUM
MaTepuajoM, TMPEACTABICHHBIM Ha JIEKIIMH, TPopadoTaThb METOMbI pEIICHHS 3ajad,
PAacCMOTPEHHBIX B TUIIOBBIX TpUMEpPaxX. 3a pa3bsICHEHUEM TPYJHO YCBAMBAEMBIX BOIIPOCOB Kypca
HEO0OXOAMMO 0OPATUTHCS K TIPETIOIaBATEITIO.

IlIxana oyenku

No Bbaer Onucanue

1 20-25 3aaHne BBHIIOJIHEHO MOJHOCTHIO U MPABHIHHO

2 15-19 3aaHue BBINOJIHEHO MOJHOCTHIO, HO PELICHHE COJICPIKUT HECYIIECTBEHHbIE OIINOKH
3 10-14 3aaHue BHINOIHEHO HE MOJHOCTHIO MU COJICPKUT CYIIECCTBEHHBIC ONIHOKH

4 6-9 3aaHKe BBIIOJIHEHO YaCTUYHO M COJICPIKUT CYIIECTBEHHbIE OLTHOKH

5 0-5 3aaHKe HE BHIIOJIHEHO

5.4 BapuaHThbl HHAMBUAYAJbHBIX JOMAIIHUX 3aJaHU

HNuauBuayannHoe nomaimnnee 3aganue Nel «JJjieMeHThI TUHEHHOI ajaredopb»

1. BerauciauTe onpeaenuTenb



1 -1 2 1 4
A=3 4 -5|,B=[2 -3
2. BLIchnHTL(A'B),eCJH/I 5 -2 1 1 _2.
1 2 o
A=lo 1 3 |,B="1 0 286y,
3. Beruncauts (3BA+CB), eciu 12 -1 .
3 5 0
A=l0 1 =2
4 =2 1

-1
4. Berauciure 0OpaTHyIo MaTpuly A [0 OTHOIIEHHIO K MAaTPHUIIE

HNuauBuayanbHoe paoMamiHee 3ajgaHue Ne2 «AHAJIWUTHYECKAS TeoMeTpusi Ha
IUIOCKOCTH)
1. Jansr Tpu Touku A(4,2,5), B(0,7,1), C(0,2,7). CoctaButh ypaBHeHHE TuIockocTH ABC.
2. lanb! ne Touku A(4,4,10), B(7,10,2). CocTtaBbTe KaHOHUYECKOE YpaBHEHHE NpsiMoit AB.
3. Jlansl KoopAMHATHI BepiuH upamuasl A(4,6,5), B(6,9,4), C(2,10,10), D(7,5,9). Haiitu
o0wvem nupamuasl ABCD.
4. Jlanbl KOOpAMHATHI BepIIHH nmupamuabl A1 A>AzA4. Ay (75 7; 3), A2 (65 5; 8), As (3; 5; 8), As(8;
4; 1). Haiitu rutomans rpanu A AxAs.
5. Jaubl xoopauHaThl BepuIMH nUpaMuisl AjAAszAs A (3; 25 -2), Ao (1; 3; 1), As(6; 2;
0), A4 (0; 2; 2). Haiit paccTrositHue ot BepimnHbI A 10 pedpa A,As.
6. [lanwl koopaunatsl BepiuH nupamuasl ABCD. A(3,5.4), B(8,7,4), C(5,10,4), D(7,10,3).
CocTtaBbTe ypaBHEHHUE IIJIOCKOCTH, MMPOXOISIINX Yepe3 BepIInHy A napaiiensHo rpanu BCD.
7. Hansl koopaunats! BepiuH nupamuasl ABCD. A(1,8,2), B(5,2,6), C(5,7,4), D(4,10,9).
Breraucnure yron mexay peopom AB u rpansio ACD.

NuauBuayanbHoe qroMmamiHee 3aganue Ne3 «/Iuddepennuanbuoe ucumncienme»

y=1x*+2x+3

2x°—=3x%+5
3x°+4 x°—x

1 Haiitu npon3BoaHyto GyHKINUN

lim
2. Haiitu npenen QyHKIUN  x»
. . y=cosx™"
3. HaiiTi npou3BOIHYIO CTENIEHHO-I10KA3aTeIbHON (pyHKIUN

‘ [ )
1=l
4. Haiitu mpon3BoHYyI0 (DYHKITUH, 33JAHHON MMTapaMETPUIECKH .

X*+y*—4x—9 y+5=0

5. Haiitu npou3BoAHYI0 (GYHKINH, 3aJaHHOH HESIBHO

NuauBuayanbHoe noMainHee 3aganue Ne4 « MHTerpajbHoe HCUMCIEHHE»



f(6x2+8x+3)dx.

1. HaliTn Heonpe1eNeHHbII UHTErpa

1
— dx
2. Haitti Heonpenenenuslii uaterpan 9 X +16
In’ x
—dx.
3. Haiitu HeonpeneneHHbIil UHTErpan X .
y y f xsin2xdx.
4. HaiiTn Heonpe1eleHHbII UHTErpaj .
(x+2)dx
. o o 2 )
5. HaiiTi HeonpeieNeH bl HHTETPAT OT PaLMOHATIbHOH apobn X +2X+2

dx

f 7"
6. HaiiTu Heompeie/IeHHbIi MHTErPall OT UPPALMOHAIBHON (yHKIHH \/5_2 X+X

. . . fcos4xcos7xdx.
7. HaI/ITI/I HCOHpCIIeJ'IeHHBII/I I/IHTCTpaJ'I oT TpI/IFOHOMeTpI/I‘-ICCKOI/I (I)yHKL[I/II/I

[ x
[ = .
8. Haiitu onpenenennbiii uarerpan 0 (x"+1)
2
X
y=x7, y:?,y:2x

9. BeIyucnuTh 1miomaas GUrypsl, orpaHHuYeHHON TUHUSIMU

NuauBuayanbHoe roMaiHee 3aganue NeS «Psaabp»
00

z n+l
o 3n-1
1. UccnenoBats Ha CXOOUMOCTD

2. UccnenoBath CXOIUMOCTD 3HAKOYCPCAYIOMIETOCA paaa
o) ( _ 1 )n -1
1 2n-1

n=1 n 2n
. HaiiTn nHTEpBa CXOUMOCTH CTENIEHHOTO psiia
3

Kpamkue memoouuecxue ykasanus
[Ipu Bemmonnennu MJI3 HE0OXOAMMO HCIONB30BATh TEOPETHUECKUN MaTepHall, JeiaTh
CCBUJIKM Ha COOTBETCTBYIOIIIME TEOPEMBI, CBOICTBa, (hopmybl u aAp. Pemenne MJ13 BeimomaHseTCS
MOJIPOOHO U COJIEPIKUT HEOOXOMMBIC TIOSICHUTETHHBIE CCHUITKH.
Hlxana oyenxu
No basbl Onucanue

3a/1aHUs BBINOIHEHBI OJHOCTBIO U MPABUIILHO, pab0oTa 0opMIIeHA COTIIACHO TPEOOBAHUSAM,
pelIeHne COAePIKUT HEKOTOPhIe HETOUHOCTH.

1 20-25

) 15-19 3aj1aHus BBINOJHEHBI [TOJIHOCTBIO, C HECYIIECTBEHHBIMH OIIMOKAMMU, HO TIOIXO0/] K PEIICHUIO,
UJIes PEIICHNUS, METO/I IIPABHIILHBI, paboTa 0hopMIIeHa COTTIACHO TPEOOBAHUSM.

3 10-14 3agaHus BBITOIHEHBI MOJHOCTEIO, C CYIIECTBEHHBIMH OIIMOKAaMH, HO TIOJIXO0J] K PEIICHUIO, Hes
pelieHus, MeTo | IIPaBIIIbHBL, padoTa oopMIIeHa He 10 TPeOOBAHHSIM.

6-9 3aaHre BBIOIHEHO YaCTUYHO M COJICPIKUT CYIIECTBEHHbIE OITHOKH

5 0-5 3alaHye HE BBIIOJIHEHO UM BBIIIOJHEHO HENIPABUIBHO.
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