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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

LlenssMu ocBOeHUS yueOHOM TUCIMIUIMHBI «BhICIIass MaTeMaTHKay sIBISIOTCS

- 03HAKOMJICHHE C OCHOBHBLIMH MOHSATHSMH BBICIIICH MaTEMAaTUKH;

- OCBOEHHE METOJIOB U CITIOCOOOB pPEIICHUS MAaTEMAaTUYECKHX 3a/1a4;

- Pa3BUTHUE JIOTHYECKOTO U AJITOPUTMHUYECKOTO MBIIIJICHUS;

- OBJIaJICHUE OCHOBHBIMH METOJAMU HCCIICIOBAHUS,

- BBIpa0OTKAa YMEHHUSI CaMOCTOSITEIBHO pACIIUPATh MaTeMaTUYECKHWE 3HAHUS U TPOBOIUTH
MaTeMaTUYECKUI aHaIN3 TPUKJIAIHBIX 3a]1a4.

3ajavyamMu JUCIUILIMHEL «BEICIIas MaTeMaTUKay SIBISIOTCS:

- OOydYeHHE CTYJEHTOB METOJAaM BBICIICH MaTEMaTHKH, HEOOXOIUMBIX MM IIPU H3yYEHUU
OCTaJIbHBIX KYPCOB;

- TPUBUTHE CTYJAEHTAM HAaBBIKOB HWCCICIOBAHUS C HCIIOJIb30BAHMEM METOJOB BBICIICH
MaTeMaTHKU,

- 00y4eHHe CTYICHTOB METOJIaM JIOTHYECKH CTPOTOT0 MOCTPOSHUS JJOKA3aTEIbCTB;

- q)OpMI/IpOBaHI/Ie HaBBIKOB H YMeHHﬁ, H606XO,Z[I/IMBIX IIpu IPAKTUYCCKOM IIPHUMCHCHHUH
MaTeMaTHYCCKUX UACH M METOHOB IS aHajn3a 1 MOACIINPOBAHUA CIIOKHBIX CUCTEM, ITPOLICCCOB,
HBJ'IeHHfI, JJIA TIOMCKa OIITUMAJIBbHBIX peI_HeHI/Iﬁ nu BH60pa HaWJTydqIunx cIoco0oB peaiu3anuu.

[InaHupyeMbIMHU pe3yabTaTaMu O0yUYCHUsI 10 AUCHUILTHHE (MOYIIIO), SIBISIOTCS 3HAHUS, YMCHHUS,
HaBblkU. llepedyeHb mIaHUPYEMBIX pe3ylbTaTOB OOyYEHUs MO JUCUUIUIMHE (MOIYJIO),
COOTHECCHHBIX C IUIAHHUPYEMBIMH pe3yJIbTaTaMHi OCBOCHHS 00pa30BaTENIbHON MPOrPaMMBL,
npezcTasieH B Tabnuue 1.

Tabmuna 1 — Komnerenun, popmupyemblie B pe3yinbTaTe U3Yy4eHUS TUCITUTUIUHBI (MOIYIIS)

PesynbraTbl 00y4YeHus 110 AUCIUIUINHE
Koau Konn
Hassanue hopmymnupoBka
OIIOII BO, opmynupoBKa WHUKaTopa Koz
COKpallCHHOC KOMIIETEHIIUA HOCTHIKCHUA pe3yib DopMynHpOBKA PE3yJIbTaTa
KOMICTEHITIH
Tara
21.03.01 OIIK-1 : Cnocoben OIIK-1.1x : P/1 3HaHWe | CHCTEMBI MaTEMATHUECKHUX
«HedrerazoBoe | pemats 3agaum, BIIANICCT 3HAHUI 1 HABBIKOB IS
pi (S ()53 OTHOCSIINECS K MaTeMaTHIECKUMHU pelIeHNs CTaHTAPTHBIX
(b-HO) npogecCHOHANTBHOM METOJaMH 1 3a1a4 IpoQecCHOHANBHON
JESTeTHbHOCTH, HABBIKAMH JIJIS JIESITeTbHOCTH
NPUMEHAS METObI (dbopmynHpoBaHUSL P12 YMeHue | npUMeHATb CUCTEMY
MOJICITUPOBAHHS, 1 perieHus MaTeMaTHIEeCKUX 3HaHUI
MaTeMaTH4eCcKOro TEXHUYECKUX U 111 GOPMYITUPOBAHKSA U
aHau3a, TEXHOJIOTHYECKHX pelIeHNs] TEXHUIECKUX U
€CTEeCTBEHHOHay4YHbIe | mpobiiem TEXHOJIOTHYECKHX Mpo0ieM
H OOIICHHKCHEPHBIC P13 HaBbik | Bnagenus
3HaHHA MaTeEMaTUYECKUMU
METOJIlaM{ M HaBbIKAMU IS
(hopMyIHpOBaHUS U
pELICHHS TEXHUYECKUX U
TEXHOJOTHYECKHUX MPobIeM

2 Mecto aucuuniauHbl (MoayJsi) B ctpykrype OIIOIT

Juctunnmna «Beicias MaTeMaTHKa» OTHOCUTCS K OCHOBHOW udacTu «bioka 1 JIuciumiuHel
(Momymu)y» yueOHoro maHa HampasiaeHus 21.03.01 HedrerazoBoe aeno, 1 vMeeT JTOTUYECKYIO U
COJIePKATEIHbHO-METOJUYECKYI0 B3aMMOCBS3b C AMCIUIIMHAMH OCHOBHOHM 00pa3oBaTelbHOMN



nporpammsl. JlucuuminHa Oazupyercs Ha KOMIIETEHLHUAX, CPOPMHUPOBAHHBIX Ha MPEIbIIYIIEM
ypoBHe o0OpazoBaHusA. JlJi1 M3ydeHUs BbICIIEH MaTeMaTHKH TpeOyeTcs KaueCTBEHHOE 3HaHME
MIKOJBHOTO Kypca areOpbl, FeOMETPUH, TPUTOHOMETPHH, Havall aHaN3a, UH(HOPMATHKH.

3. O0beM AUCHUNIMHBI (MOAYJIs)

O0beM IUCHUIUIMHBL (MOIYJISI) B 3a4ETHBIX EAMHHIIAX C YKa3aHHEM KOJUYeCTBa
aKaJeMHYECKHX YacoB, BBIIECICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (1O BUIaM
yueOHBIX 3aHSATUI) U HA CAMOCTOATEIBHYIO paboTy, IPUBE/ICH B TabmuIE 2.

Ta6muma 2 — O0mas Tpy10eMKOCTh JUCITUTIITUHBI

Tpyno- O0beM KOHTaKTHOH paboTEI (Jac)
€MKOCTb
Cemectp
Haspante ZDGO e | dacrs (o¢;o)c AynmTopHa Bueaymt- | cpc f("?é?
OIIOIT BO ya vy | MREPp YAHTOpHAA TopHas .
HUS (3P0, G.E) Beero TalUHA
03P0) o
nek. | mpak. | 1na6. IMA | KCP
21.03.01
Hedrerazosoe 00 Bl.b 1 5 73 36 36 0 1 0 107 €]
IO
21.03.01
Hedrerazosoe 0dO Bl.B 2 4 73 36 36 0 1 0 71 c]
JIeTI0

4 CTpyKTypa U co/iepKaHue IMCUMILTHHBI (MO1YJIs1)

4.1 CtpykTypa aucumnjanHbl (MoayJs) niass OP@O

TemaTuueckuil miaH, OTpaXKaroIIMi CoAep)KaHUE IUCLUIUIMHBI (TMepeueHb pa3fesioB U TeM),
CTPYKTYpPUPOBAHHOE O BHJaM Y4€OHBIX 3aHATUN C yKa3aHHEM UX OOBEMOB B COOTBETCTBUH C
y4eOHBIM IIJIaHOM, IIpUBEJEH B Tabmuie 3.1

Tabnuna 3.1 — Pa3genbl 1ucuumuinHbl (MOAYIs), BUAbl yUeOHOU JESTENbHOCTH U (POPMBI
TeKy1ero KoHTpois aius OPO

Kon pe- Kon-Bo yacoB, oTBeieHHOE Ha

No HazBanue Tembl 3yJIbTaTa Popvia
Jlex [pakr JIa6 CPC TEKyHIEro KOHTPOJIS
00y4YeHUs
1 cemecTp
Pl KOHTpOJIbHAs paboTa
1 | DneMeHTHI TUHEHHOU anTreOpsI ¢ 10 10 0 28 Neol, UA3* Nel,
P12, P13
cobeceoBaHue.
KOHTpOJIbHas paboTa
2 AHanutudeckas reoMeTpus Ha P11, 11 10 0 28 Ne2, VIJI3 Ne2.
TJIOCKOCTH. P12, P13
cobeceoBaHue.

DJeMeHTHI BEKTOPHOM
3 | anreGpbr M aHATUTHYECKOM P/1 7 8 0 26 cobecenoBanue
T'COMETPUH B IPOCTPAHCTBE.

KOHTpPOJIbHAs paboTa

4 | BBeneHue B aHANN3. P11, P12 8 8 0 25 Ne3, coGeceioBanHe
2 cemecTp
5 NuddepenrmansHoe PJIL, PJI3 10 10 0 22 N3 Ne3,
MCUNCIICHHE cobeceoBaHue
6 | UaTerpansHOe HCUHCIICHAE. P11, P13 11 11 0 18 W13 Nod,
cobecenoBanue
7 JuddepennmansHbie Pl 7 7 0 15 KOHTpOJIBbHAs pabora

YpaBHEHUS Ned, cobecenoBanme.




N3 Ne5, KOHTpOIbHAs
8 | Panpl P/1 8 8 0 16 pabota Ne5,
cobeceoBaHue.
Hroro no Tadauie 72 72 0 178

*MHauBUAyaIbHOE JOMAITHEE 3aJaHue

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILIUHBI (Moay.as) ajas ODO

1 cemecTp

Tema 1 Dnemenmuol 1unetiHol aneeopoi.

Conepxanre TeMbl: MaTpuilbl W omnpenenuTend. PemieHue CUCTEMBbI JTUHEHHBIX
anredpandeckux ypaBHeHH merogoM Kpamepa, meromom ['aycca m MaTpUYHBIM METOJOM.
['eomeTpuyeckas MHTEpPHpPETALUSA CUCTEMBI JIMHENHBIX YPAaBHEHUM M JIMHEHHBIX HEPABEHCTB C
JIBYMsI HEU3BECTHBIMHU.

@opMBI ¥ METOJIBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: CTaHJapTHAasi, METOJ KOOIIEPAaTUBHOTO O0yUYEHHUSI.

Buapl caMocTOsTENIHHOM MOTOTOBKU CTYIEHTOB MO TEME: MOATOTOBKA K MIPAKTUYECKOMY
3aHATHUIO, TIOJTOTOBKA K COOECEeI0BAaHUIO, MOATOTOBKA K KOHTPOJIBHOM pabote Nel, BeInoNHEHNE
W13, nzyuenue marepuana B CO0 (Moodle), moaroroBka kK ”TOrOBOMY TECTY.

Tema 2 Ananumuyeckasn ceomempus Ha NJIOCKOCMIL.

ConeprkaHue TeMbl: B3auMHO OIHO3HAYHOE COOTBETCTBHE MEXKIY TOYKAMH TUIOCKOCTH M
napamu AeWCTBUTEIBHBIX YHCEIT; PACCTOSHUE MEXKIY ABYMS TOUKAMU; JISJIEHUE OTPE3Ka B JAHHOM
OTHOILCHHUH; YTJIOBOH KOIDOUIMEHT NpsAMOHN; yroid MEKAY IBYyMs MPSAMbIMH. YpaBHECHUE
IPOCTEHIINX TEOMETPUYECKUX MECT TOYEK. YpaBHEHHE HPSAMOM C YIIOBBIM KO3(PPHIHUEHTOM;
ypaBHEHHE MPSIMOM, MPOXOJIAIIEH Yepe3 JaHHYI TOYKY B 33JJaHHOM HAIpPaBIICHUH, YpaBHCHHE
OpsSMOM, TPOXOIAIIeH uepe3 ABE HaHHbIE TOYKH; YpaBHEHHE NpPSIMOW B OTpe3Kax; oOiee
YpaBHEHHE TMPSAMOI; TOYKA MEPECCUCHHs IBYX MPSIMBIX; PACCTOSHUE OT TOYKH JO IMPSMOK).
OxpykHOCTb; apabosia; IUIIC; TUIepoona.

@opMBl U METOJBI MPOBEICHHS 3aHITUN MO TeMe, MpPUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTUH: CTAaH/JapPTHAs, METO]] KOOTIEPATHBHOTO OOYyYEHHUSI.

Bunsl camocTosTensHOM MOATOTOBKH CTYACHTOB 0 TEME: TOJTOTOBKA K MPAKTUYECKOMY
3aHATHIO, TIOJTOTOBKA K COOECE0BaHUI0, TIOJrOTOBKA K KOHTPOJIBHOI pabore Ne2, BeIOIHEHNE
W13, nzyuenue marepuana B CO0 (Moodle), moaroroBka kK U”TOrOBOMY TECTY.

Tema 3 Dnemenmul 6eKMOPHOU aneeOPbl U AHATUMUYECKOU 2e0MeMPUlL 8 NPOCMPAHCMEe.

Copnepxanne Tembl: OCHOBHbIE TOHSATHS WU OINpPEAEICHUS; CKAJIIPHOE IPOU3BEIECHUE
BEKTOPOB; BEKTOPHOE IIPOU3BEIACHUE BEKTOPOB; CMEIIAHHOE IIPOU3BEIACHUE BEKTOPOB.
Paccrostnne mexny aBymMs TOukamu; OOllee ypaBHEHHME IUIOCKOCTH; ypaBHEHHUE IMpsIMOM B
IIPOCTPAHCTBE.

@®opMBl U METOJBI NPOBEACHMS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaH/IapTHAs!, METO/] KOONIEPAaTUBHOI'O O0Y4EHUSI.

Bunsl camocTOATENBHON MOATOTOBKU CTYIEHTOB 110 TEME: MOATOTOBKA K MPAKTUYECKUM
3aHATUAM, NTOAITOTOBKA K cobeceoBaHuIo, n3ydeHue marepuaia B C30 (Moodle), moaroroska
UTOTOBOMY TECTY.

Tema 4 Bseoenue 6 ananus.

Copepxanne Tembl: Onpenenenue npeaena; npeaen (GpyHKIUM; mpupamieHue QyHKINH.
HenpepbIBHOCTD U TOYKH pa3pbiBa PyHKITUH.

@opMBl ¥ METOJBI TPOBEACHHS 3aHIATUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHBIC
TEXHOJIOTHH: CTaH/apTHasl, METO/I KOOTIEPAaTUBHOTO O0YUIECHHUSI.



Buael camocTOSTENPHON MOATOTOBKH CTYJIEHTOB IO TEME: MOATNOTOBKA K MPAKTUYECKUM
3aHATHUSAM, MOJTOTOBKA K COOECEOBAHMIO, MOJATOTOBKA K KOHTPOJIbHOU paboTe Ne3, m3yueHue
matepuana B C30 (Moodle), moaroroBka K H”TOrOBOMY TECTY.

2 cemecTp

Tema 5 Hugpghepenyuanvroe ucuucnernue.

Conepxxanne Tembl: [lonarue mpou3BogHOM W €€  OCHOBHBIE  CBOMCTBA;
nuddepennpoBanne HesiBHON (yHKnuH; auddepeHnnan M ero NPUIOKECHHS. YpaBHEHUS
KacaTeJIbHONH M HOpPMaJHM K KpUBO; mpaBuio JlomuTains; Bo3pactanue W yObIBaHHE (YHKUUH;
OTBICKaHHWE MaKCHUMyMa U MUHUMYyMa (DYHKIIMU; MPOU3BOJHBIC BBICHINX MOPSIKOB; OTHICKAHHE
MaKCMMyMa U MUHUMYMa ()yHKIIMH C TIOMOIIbIO BTOPOW MPOU3BOAHOI; UCCIIEIOBAaHUE YPABHEHUS
KpHUBOI1 U mocTpoeHue ero rpaduka. YacTHble MPOU3BOAHBIC; YaCTHBINA AU(QepeHnan u moJIHbIN
muddepeHiman; HeoOXOAMMOe YCIOBHE IKCTPEMyMa.

@opMbl U METOJIbI NMPOBEICHHS 3aHITUA O TeMe, MpPUMEHseMble O00pa3oBaTENbHBIC
TEXHOJIOTUH: CTAaH/JAPTHAs!, METOJ] KOOTIEPATUBHOTO 00Yy4EHUSI.

Bunel camocTosTenbHON MOJATOTOBKU CTYACHTOB MO T€ME: MOJIrOTOBKA K MPAKTHUYECKUM
3aHATHUAM, TIOATOTOBKA K coOecenoBanuto, BoimoHeHue MJ13 N3, uzyuenune marepuana B CO0
(Moodle), moaroroBka K U'TOTOBOMY TECTY.

Tema 6 Hnmeepanvroe ucuucnenue.

Conepxanue tembl: [loHsATHE HEonpenenéHHOro UHTErpaja U €ro OCHOBHBIE CBOICTBA;
WHTETPUPOBAHUE MTOJCTAHOBKOM; MHTETPUPOBAHUE 10 YACTSIM; UHTETPUPOBAHUE PALOHAIBHBIX
npodeit. [loHsiTHe OmMpenenéHHOro HMHTErpajia; TeéOMETPUYECKHE NPUIIOKECHUS OIPeNeIEHHBIX
MHTETPAJIOB; TPUOIMKEHHOE HHTETPUPOBAHKE IO METOJTY TPaMeIHid.

@®opMbI U METOABI MPOBEACHUS 3aHATUN MO TeMe, MPUMEHsSEMbIe 00pa3oBaTeIbHBIC
TEXHOJIOTHH: CTaHJapTHAas, METOJ KOOIIEPAaTUBHOTO O0yUYEHHUSI.

Bunel camocTosTeNnbHON NOATOTOBKU CTYJAEHTOB IO T€ME: MOJArOTOBKA K MPAKTUUYECKUM
3aHATUSAM, MOJrOTOBKAa K coOeceqoBaHulo, BbinoiaHeHune M3, usydenune marepuana B COO
(Moodle), moaroroBka K UTOrOBOMY TECTY.

Tema 7 Qugpghepenyuanvuvie ypagrenus.

Copep:xannie TeMbl: OCHOBHBIE TIOHITHS M ONIpeACTCHUs; pemeHue audpepeHnnaibHoro
ypaBHEHUS. YPaBHEHUS C OTACICHHBIMH M OTJICIMMBIMU TICPEMEHHBIMH, PEIICHUE METOJIOM
bepuymnmu. OpHoponHble nuHelHble MU depeHIanbHble YPaBHEHHUS C TOCTOSITHHBIMU
K03 pUIIIEeHTaMU; XapaKTePUCTHUECKOE ypaBHEHUE; pereHue HEOJJHOPOIHOTO
muddepeHIaTFHOTO ypaBHEHUS! BTOPOTO MOPSAIKA C MOCTOSHHBIME KO3 PUIIMEHTAMU; YaCTHOE
1 o0111ee pelieHue.

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: CTaHJapTHAsI, METOI KOOTIEPATUBHOTO O0yUYCHHUSI.

Buner caMocTosiTenbHON MOATOTOBKU CTYJAEHTOB MO T€Me: MOJATOTOBKA K MPAKTHUYECKUM
3aHATHUSAM, MOJTOTOBKA K COOECEOBAHUIO, MOJATOTOBKA K KOHTPOJIbHOU padoTe Ned, mzyuenue
matepuana B CO0 (Moodle), moArotToBka Kk H”TOrOBOMY TECTY.

Tema 8 Psiowl.

Conepkanrie TeMmbl: OOIIHE MOHATHS W ONPEACTICHUS YHUCIOBBIX PSI0B; CXOJAUMOCTH
YHCJIOBBIX PSJIOB; HEOOXOJMMBIH MPHU3HAK CXOIMMOCTH; JIOCTATOYHBIC MPU3HAKH CXOIAUMOCTH
YHCIOBBIX PAZOB C IMOJIOKUTEIBHBIMU wieHamu (mpu3Hak Jlamambepa, MpHW3HAK CPaBHEHHS);
npusHak JIeiiOHHWIIa CXOMUMOCTH YHUCIOBBIX PSJIOB C Yepenyrolnumucs 3Hakamu. OCHOBHbBIE
MOHSATHUS M ONPECIICHHSI CTEIICHHBIX PS/IOB; PaJNyC U HHTEPBAI CXOAMMOCTH CTEIIEHHBIX PAIOB;
pazyiokeHue QYHKIMI B CTETICHHBIC PAIbBI.

®opMbIl U METOIBI IMPOBEACHUS 3aHATHN MO TeMe, MPUMEHsIEMble 00pa3oBaTeIbHBIC
TEXHOJIOTUH: CTAaHIapPTHAs, METO]] KOOTICPAaTHBHOT'O OOYyUCHHUSI.



Buael camoCcTOSTENBHON MOATOTOBKH CTYJIEHTOB IO TEME: MOATOTOBKA K MPAaKTHYECKUM
3aHSTHSM, [TOJITOTOBKA K COOSCE0BAHMUIO, MIOATOTOBKA K KOHTPOJIbHOM padoTe N5, BhITOTHEHUE
N3, nzyuenue marepuana B CO0 (Moodle), moaroroBka kK ”TOrOBOMY TECTY.

5 Meroauyeckne YyKa3zaHus s OOYy4YAIOIIMXCH MO M3YYEHHI0 M Peajlu3aluu
AMCUUIJIMHBI (MOIYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAIIUMCH M0 M3YYEHHUI0 [IMCUMIUIMHBI M IO
o0ecreYeHN 0 CAMOCTOSITeJILHOM PadoThI

[Mpu peanu3anuu AUCUUIDIMHBL (MOIYJsl) TPHUMEHSETCS JJICKTPOHHBIA Y4eOHBIM Kypc,
pa3MeIEHHBIN B cucTeMe 3JIeKTpoHHOro o0yueHus (Moodle).

CamocrosTenbHas paboTa CTyJIEHTOB sBJIseTcss Haubosjee HPOAYKTHUBHOM  (opmoi
00pa30BaTeNbHON M MO3HABATEIbHOM NEATEIbHOCTH CTYAEHTAa B mepuoj oOydeHus. Tekymias
caMmocCTosiTeNIbHas paboTa HampaBieHa Ha YIayOJieHHe M 3aKpeIuieHHUe 3HaHUM CTYAEHTOB,
pa3BUTHE NPAKTUUECKUX yMEeHUH. Tekyias camocTosTenpHas paboTa BKIIOYAET B ce0si: paboTy ¢
JEKIMOHHBIM ~ MaTepHuajoM, ONEPEeXKAIOUIYI0 CaMOCTOATENbHYI paboTy, HOArOTOBKY K
IIPOMEKYTOUYHOM aTTECTALUU.

s nmpoBeneHusl 3aHATUN JIEKLIMOHHOTO THIA HCHOJIb3YIOTCS y4eOHO-HAIJISIIHbIE NOCOOUS B
dopMe Ipe3eHTAMOHHBIX MaTepUaoB, OO0ECHEYMBAIOLIME TEMATUYECKUE WILIIOCTPALUH,
COOTBETCTBYIOLIME TEMaM JICKLIUI, IPEICTABICHHBIM B ITyHKTE 5 HacTosmen PIIJI.

[Ipy mpoBeneHHM NPAKTUYECKUX 3AHATUAX MPUMEHSETCS METOJl KOONEepaTHMBHOIO OOyuYeHUs:
CTYIEHTBl paboTaloT B MajblX rpynnax (3 — 4 4en.) HaJl MHIAMBUIYaJbHBIMHU 3aJaHUSIMH, B
IIPOLIECCE BBINOJIHEHUS KOTOPBIX OHU MOTYT COBEIIAThCS APYT K apyry. [Ipenonasarens, B CBOO
ouepesib, HadI0JaeT 32 pabOTON MaJIbIX IPYIII, a TAKXKE IO0YEPETHO Pa3bsCHIET HOBBIN y4eOHBIN
MaTepHal MajbIM TpyIaM, KOTOpble 3aKOHYMIM paboTaTh HaJ MHAWBUIYaJbHBIMU 33aHUSIMU
0 MPEAbIAYIIEMY MaTepuay.

Jns obecniedyeHuss CHUCTEMaTHYECKOW M PEryaspHOW padOThl MO HM3YYEHHUIO JUCLUUIUIMHBI U
YCIIEITHOTO IPOXOXKACHUS TEKYIIUX U MPOMEXKYTOUHBIX KOHTPOJIBHBIX MCIBITAHWHA CTYACHTY
PEKOMEHAYETCS IPUAEPHKUBATHCS CIEAYIOLIEro NopsKa 00yueHus:

- CaMOCTOSITENIBHO OINPEAETUTh 00bEM BpEMEHH, HEOOXOIMMOTO /ISl MPOPAOOTKH KaKI0M TEMBI;

- PperyisipHO H3y4aTh KaXAYyK0 TeMy JUCHMIUIMHBI, MCIOJB3Ys pa3ludHble  (OpPMBI
WHAUBUAYaJIbHON paboThI;

- COTJIaCOBEBIBAThH C MPEIoaaBaTCJICM BUIbI pa6OTLI M0 U3YYCHUIO JHUCIUIIIIVHBI.

[Ipy BBIMONHEHUM WHIUBUAYAIbHBIX JOMAIIHUX 3aJaHUid  HEOOXOIMMO HCHOJIb30BaTh
TEOPETUYECKHI MaTepuall, JeaTh CChbUIKM Ha COOTBETCTBYIOIME TEOPEMBI, CBOMCTBA, (HOPMYJIbI
u 1p. Pemmienne M/13 BeimonHsieTcs nogpoOHO U COAEPKUT HEOOXOUMBIE MOSCHUTENIBHBIE CChUIKH.

CamocTosATenbHOCTh B yueOHOI paboTe crnocoOCTBYET pa3BUTHIO 3aMHTEPECOBAHHOCTH CTY/ICHTa
B HM3y4yaeMOM MaTepuaje, BbIpadaThlBa€T y HEro yMEHHE U MOTPeOHOCTh CaMOCTOSITENIbHO
MOJy4aTh 3HAHUS, YTO BECbMa BaKHO IS CIEIIMAINCTA C BHICIIUM 00pa30BaHUEM.



[lenpi0 caMOCTOATENBHOM pabOTHl CTYACHTOB SBISETCS OBJaJeHUE (PYyHAAMEHTAIbHBIMU
3HAHUSAMU, TPO(HEeCCUOHATFHBIMU YMEHUSIMH U HAaBBIKAMH JIEATEILHOCTH 10 TPO(HITIO, OTBITOM
TBOPYECKOM, UCCIEA0BATEIBCKON AEATEIBHOCTH.

CamocTtosTenpHas paboTa CTyJeHTa BKIFOUYACT CIICTYIOIINE BUIbI, BRITIONHSEMBIC B COOTBETCTBUN
¢ ®I'OC BO u pabounM y4eOHBIM TIJIAHOM:

- ayauTopHad CaMOCTOATCIIbHAA pa60Ta CTyA€HTa 110 PYKOBOACTBOM W KOHTPOJIEM
npenoaaBaTesd Ha JICKIIUHU,

- BHEayJAWTOpHAas CaMOCTOsTEIbHAs padoTa CTYJIEHTa: M3YYCHHE TEOPETUUYECKOro MaTepuala,
MOJTOTOBKA K ayJUTOPHBIM 3aHSATHSAM (JISKIUS, MPAKTUYECKOE 3aHATHE, KOHTPOJbHAs padoTa,
TECTUPOBAHUE, TEOPETUYECKHUI OIMPOC), TOMOJHUTEIbHBIC 3aHIATHS, TCKYIIHE KOHCYJIbTAIUU T10
JUCITUIIIINHE.

s camocToATEnbHOM paboThl CTYAEHTOB B 3JIEKTPOHHOM YUE€OHOM Kypce, pa3MEIEHHOM B
cucTteme 3JeKTpoHHOro ooyuenust (Moodle), conep:kuTcst Becb HEOOXOAUMBIN TEOPETUUECKUI U
IPAKTUYECKUI MaTepuall, a Takke BUACOIEKIUH, TecTsl 1 1J13.

KoHTposb ycnieBaeMOCTH OCYIIECTBISETCS B COOTBETCTBUU C PEUTUHIOBOM CHUCTEMOW OLIEHKH
3HaHUU cTyAeHToB. OneHka no aucHumuimHe onpexaensercs no 100-0anpHON MmIKane Kak cymma
0ayIoB, HAOpaHHBIX CTYJIECHTOM B pe3ylibTaTe padOTHI B CeMecTpe: 00sA3aTeIbHBIMH OayiaMu
OIICHUBACTCS TOCCIICHNE JICKIIMOHHBIX 3aHATHH, padoTa Ha MPAKTUYECKUX (CEMHUHAPCKHX)
3aHATUAX, TEOPETHMUYECKUH Ompoc, TECThl, BBINOJHEHWE KOHTPOJIbHBIX pabot, W3,
MPEyCMOTPEHHBIX YU€OHBIM IIIAHOM.

Pacnipenenenue 0aioB TOBOAUTCS JI0 CTYJCHTOB B Ha4Yajle CEMeCTpa.

VY4eOHBIM IIJIAaHOM npeaAyCMOTPCHBI KOHCYJbTAllMU, KOTOPBLIC CTYACHT MOKCT IOCCHIATh II0
KCIIAHHIO.

5.2 OcobeHHocTn opraHu3anuu OOy4YeHHUsl Ui JIMI € OTrPAaHUYEHHBLIMH BO3MOKHOCTSIMU
310pPOBbSl U HHBAJTU0B

ITpu HEoOX0aMMOCTH OOYYaIOLIMMCS U3 YHUCIA JIMIL C OrPAaHUYEHHBIMH BO3MOKHOCTSAMHU
3/10pOBbs U MTHBAINIOB (110 3asIBJICHUIO 00y4Jarollerocs) npeaocrapisercs yueOHas nHpopmanus
B JIOCTYIHBIX (hopMax ¢ y4eTOM UX WHAMBUIYAIbHBIX MCUXO(DU3NYECKIX OCOOEHHOCTEMH:

- JUIs ML C HapyIIEHUs MM 3pEHUus: B Me4YaTHOM (opme yBelWdeHHbIM IpudTOoM; B hopme
NIEKTPOHHOIO  JOKYMEHTAa;  WMHIUBUAYalbHbIE  KOHCYJIbTAlUM  C  IPUBJICYECHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHNsI, KOHCYJIbTALIUH U JP.

- IS JIMII C HAapyLIEHUsIMH cilyXa: B TedaTHoW Qopme; B (popme 3JIEKTPOHHOTO JOKYMEHTA;
WHJUBUyaJIbHbIE KOHCYJIbTAllUX C IIPUBJICUYCHHUEM CYpPAONEPEBONUYNKA; HWHAVBUILYAIBHbIE
3a/1aHUs], KOHCYJIbTAllMU U JIP.

- IS JIMI] C HapyIIEHUSIMU OMOPHO-JBUTATEIBHOrO ammapara: B medyatHoil ¢opme; B dopme
AJIEKTPOHHOIO JOKYMEHTA; UHAUBUyAJIbHBIC 3aIaHUsl, KOHCYJIbTALIUU U JIP.



6 ®oH OLEHOYHBIX CPEICTB JJIf MPOBEACHUS TEKYIero KOHTPOJISI U MPOMeKYTOYHOMI
arTecTalMU O0YYAOIIMXCH 10 IUCHUIIMHE (MOLYJII0)

B cootBerctBuu ¢ TpedboBanusamu ®I'OC BO nns arrectanuu 00y4Jaromuxcsi Ha COOTBETCTBUE MX
MEPCOHAITBHBIX JOCTHKEHHUH IIAaHUPYEMBIM pe3ysibTaTaM O00y4YeHHs MO JUCIHUILTUHE (MOIYITIO)
co3manbl (GOHABI OICHOYHBIX CpPEJCTB. THIIOBBIE KOHTPOJBHBIC 3aJaHUs, METOIUYCCKUE
MaTepHualibl, OMPEACIAIONINE MPOIEAYPhl OLICHUBAHUS 3HAHUM, YMEHUM W HABBIKOB, a TaKXKe
KpUTEPUU M TIOKa3aTelM, HEOOXOIMMBbIC JUIsl OIEHKH 3HAHWW, YMEHHH, HaBBIKOB U
XapaKTEePU3YIOMIHE ATAIbl (POpMUPOBAHUS KOMIIETESHITUI B TIPOIIECCE OCBOSHUS 00pa30BaTeIbHON
Iporpammel, rpeacTanieHsl B [Ipunoxennn 1.

7 YueOHO-MeTOoAuYeCKOe U MH(OPMAIIMOHHOE o0ecneyeHne TUCIUIIJIMHBI (MOTYJIs)

7.1 Ocnoenas numepamypa

1. Tonuapenko, B. M., DnemeHTsI BeicIel MaTeMaTukH. : yueOHuk / B. M. ['onuyapenko,
JI. B. Jlumaruna, A. A. PeutoB. — Mocksa : KaoPyc, 2023. — 363 c. — ISBN 978-5-406-11529-
9. — URL.: https://book.ru/book/949361 (nara ob6pamenus: 25.09.2024). — TekcT : 2IeKTPOHHBIN.

2. Makapos, C. W., Beiciias MaTemMaTHKa: MaTEeMaTHYCCKH aHAJIN3 U JIMHEWHAs anreopa :
yuebHoe nocobue / C. . MakapoB. — Mocksa : KuoPyc, 2020. — 320 c. — ISBN 978-5-406-
01838-5. — URL: https://book.ru/book/936531 (mara obGpamienus: 25.09.2024). — Tekcr :
3JIEKTPOHHBIMN.

3. Ilunaues, B. C. Beicmas matemaruka : ydeOHuk / B.C. IllumayeB. — Mocksa :
NH®PA-M, 2022. — 479 ¢. — (Beiciee obpasosanue). — DOI 10.12737/5394. - ISBN 978-5-
16-010072-2. - Tekcr : anexktponHsbIit. - URL: https://znanium.com/catalog/product/1850356(nara
obpamenus: 30.09.2024)

7.2  /lonoanumenvnasa numepamypa

1. Bapaymkun, B. B. MaTtematnka. DneMeHThl BbICIIEH MaTEeMaTUKH : y4eOHUK : B 2
tomax. Tom 1 / B. B. bapaymkun, A. A. IIpokopreB. — Mocksa : KYPC : UH®PA-M, 2021. —
304 c. — (Cpennee mpodeccuonanbHoe obpazosanue). - ISBN 978-5-906923-05-9. - Tekcr :
anektponHsld. - URL: https://znanium.com/catalog/product/1235904 (mata oOparieHus:
01.03.2023). — Pesxum 10CTyIa: 1O TMOAMUCKE.

2. bapnymkun,B. B. Marematuka. DieMeHTHI BHICIIEH MATEMaTHKH : YI€OHUK : B 2 TOMax.
Towm 2 / B. B. bapnymkun, A. A. TIpokopseB. — Mocksa : KYPC : UIHOPA-M, 2021. — 368 c.
— (Cpemnee mnpodeccuonanpHoe oOpaszoBanue). - ISBN 978-5-906923-34-9. - Tekcr :
snektponnbii. - URL: https://znanium.com/catalog/product/1178146 (mata oOparueHus:
01.03.2023). — Pexxum qoCcTyma: MO MOAMUCKE.

3. Byrpos, 5. C. Bpicuias maremaTHka. 3aJauHHK : y4eOHOe mocoOue i By30B /
4. C. byrpos, C. M. Hukonbckmii. — MockBa : W3nmatensctBo FOpaiit, 2023. — 192 c. —
(Beiciee  oOpazoBanme). — ISBN 978-5-9916-7568-0. — Tekcr : dSHIeKTpOHHBIA  //
O6pazoBarenpHas mnatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/511713 (mara
obpamenus: 01.03.2023).

4. OOpa3zoBaTenbHbIi MaTemMaTHueckuil caiiT Exponenta.ru 111 CTyA€HTOB, U3y4YalOLUX
BBICLIYIO MaTeMaTHKY, U JUIs IpenojaaBateneii marematuku (Exponenta.ru )

7.3 Pecypcwl unghopmayuonno-menexommynukayuounou cemu ""Humepuem',
6KJ1I0uasn npogeccuonanbHvle 6a3vl OAHHBIX U UHPOPMAUUOHHO-CRPABOYHbLE
cucmemul (npu HeodxX00UMOCmMU):

1. Maremaruaeckuit popym Math Help Planet (http://mathhelpplanet.comy/static.php)
2. O6pazoBatenpHas miardgopma "FOPAUT" - Pexxum nocrtyna: https://urait.ru/



3. Cucrema snexrponnoro ooydenus BI'YDC (http://edu.vvsu.ru)

4. DnexTpoHHas OMOIMOTEeYHAst CUCTeMa «Y HUBEPCUTETCKasi OMOINOTeKa OHIIAMH)) -
Pexum noctyna: http://biblioclub.ru/

5. DnekTponHOo-O6ubIMoTeunas cucrema "BOOK.ru"

6. DnexTpoHHO-OMOMMOTEeYHAs cucteMa "ZNANIUM.COM"

7. DnexkTpoHHO-OnbIMoTeunas cucrema "ZNANIUM.COM" - Pexxum nocTyma:
https://znanium.com/

8. Open Academic Journals Index (OAJI). IIpodeccrnonanbhas 6a3a qaHHBIX - Pexum
nocryna: http://oaji.net/

9. Ilpesunenrckas oubmuorexa uM. b.H.Enpiinna (6a3a qaHHBIX pa3IMdHBIX
npodeccnoHanbHbIX 00nacTeil) - Pexxum nocryna: https://www.prlib.ru/

10. Muadopmanmonno-cinpaBounas cucrema "KoncynbptanT [Imroc" - Pexxum moctyma:
http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe oO0ecrevyeHHe IUCHUIIMHBI (MOAYJs) W IepeYeHb
HHG(pOPMANMOHHBIX TEXHOJIOTHI, UCMOJIb3yeMbIX NMPH OCYIECTBJIEHUN 00pa30BaTEIbLHOIO
npouecca no JMCUMILInHe (MOYJII0), BKJIKYAasi lepevYeHb NPOrPaAMMHOI0 ol0ecredeHunst

OcHOBHOE 000pPYI0OBAHUE:

e Kommyratop SuperStack 3 (16%10/100 19™)

e Mynbrumeauiinas Tpubyna E-Station S

e Mynbrumenuitaeiii mpoektop Casio XJ-V2

e MynpTuMmenuitablii mpoextop Ne3 Casio XJ-M146

e O0naunbiii MmonuTop 23" LG CAV42K

e O6usaunbiii Moautop LG 24CKS550Z-BP/knaBuarypa/Mbliib

e O6naunsbiii Monutop LG Electronics uepHblii +Kki1aBraTypa+Mbliiib
e [Ipoextop Ne 1Epson EB-480

e CereBoii MonuTop:Hynesoii kiment Samsung SyncMaster NC240
¢ Yer-Bo Oecn.mutanust UPS-3000

IIporpaMmmHOEe obecrieueHue:
e Microsoft Windows XP Professional Russian
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1 Ilepedennb (popMHUpyeMbIX KOMIIETEHM I

Kon u popmynupoBka KoMHeTeHIN

«Hedrerazosoe nemno»

(b-HJI)

OTHOCSIIHECS K PO EeCCHOHATIBHON
JIESITEIBHOCTH, TPUMEHSS METOHAbI
MOJIEIUPOBaHMs, MaTEMaTHUECKOrO
aHallu3a, €CTECTBEHHOHAy4HBIC WU
0OIIeHH)KEHEPHbIE 3HAHUS

Hazsanue OIIOII BO, Kox n popmynupoBka HHINKATOPa TOCTIKEHHS
COKpAILCHHOE u KOMIIETCHIINH
21.03.01 OIIK-1 : Cnocoben pemarts 3agagn, | OIIK-1.1x BIAIEET  MaTEMaTHYECKUMHU

METO/IaMH U HaBBIKaMH JUIsl (POPMYIIUPOBAHUS U
pELIeHUs] TEXHUYECKHX M TEXHOJOTHYECKHUX
npoOem

Komnerenmus cuntaercs: chopMUPOBAHHOM Ha TaHHOM 3Tarie B ciydae, eCiIM MOoTy4YeHHbIE
pe3yibTaTtel OOydYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO (JUara3oH KpUTEpUEB
OLICHUBAHUSI PE3YJIbTATOB O0YUCHHUS «3a4TEHOY, YAOBIETBOPUTEIBHOY, «XOPOIIOY», KOTIUIHOY).
B ciydae oTcyTcTBUS IOJIOKUTEIBHOM OLIEHKM KOMIIETEHIMsS Ha JAaHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OlleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUsI

Komnetrenmus OIIK-1 «Crioco0eH pemarh 3a/1a4u, OTHOCSIIUECS K TPO(HEeCCHOHATLHOM
NEeSTEIIbHOCTH, IPUMEHSISI METO/IbI MOJICIUPOBAHMS, MATEMAaTHUYECKOTO aHAIN3a,
€CTECTBEHHOHAYYHbIC U OOILIEHHKEHEPHBIC 3HAHUS»

Ta6muma 2.1 — Kpurepuu OlIeHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Kon u popmynuposka

PeSyJ’IBTaTBI 06yquI/m 10 JUCIHUIITIMHE

Kpurepun onennBanus

WHINKATOPa JOCTIKEHUS
p Kon Tun pe3yIBTaTOB 0OyUCHHS
KOMIICTCHIHH pes- Pesynprar
pe3- Ta
Ta
OIIK-1.1k : B1ageetr CHUCTEMBI MaTEMATHYECKUX
MaTeMaTHYECKUMH METOTaMHU 3HAaHUH U HABBIKOB IS - MPaBWILHOCTH OTBETA TI0
Y HaBBIKAMH IS P/I1 | 3nanme | pemieHWs CTAaHTAPTHBIX 33729 | COACPIKAHUIO 3aaHUS; -
(hopMyIHPOBAHUS U PELICHUS npogecCHOHATBHOM MTOJTHOTA ¥ TITyOMHA OTBETa
TEXHUYECKUX U JIESITeTHHOCTH
TEXHOJIOTHYECKHX IPobIeM MIPUMEHSTH CUCTEMY YMEHHUE peliaTh CTaHIapTHBIC
MaTeMaTHYECKUX 3HAHUH U1 | 3a1a4d JUCIUILTHHEI,
P2 | Ymenue | popMymupoBaHHS U pEIICHHUS] | OCHOBHBIE THITBI KOTOPBIX
TEXHUYECKHUX U paszbuparoTcst Ha
TEXHOJIOTHYECKUX MpobIeM MPAaKTUYECKHUX 3aHATHSIX
BJIaJICHHUSI MAaTEMAaTHYECKUMHU
BJIaJieeT HaBBIKaMH BBIOOpA
METOZAaMHU M HaBBIKAMH JIJIS
(dhopmyI, METOIOB U
P13 | HaBeik | popMynupoBaHMs U peIICHUS
MPaBUIBHOTO MOJIX0AA K
TEXHUYECKUX U
pEIIeHHIO 3a1a9n
TEXHOJIOTHYECKUX MPoOIeM

Tabnuia 3amosiHgeTcs B COOTBETCTBUU C pazaenoMm 1 PaGoueil mporpaMmbl TUCHUTUTHHBI

(Momyst).

3 IlepeyeHb OLIECHOYHBIX CPEACTB

Tabmuua 3 — IlepedyeHpb OLIEHOYHBIX CPEJCTB MO TUCIMILIMHE (MOIYIIIO)

KonTponupyemble miianupyeMsie
Ppe3yibTaThl 00y4eHHs

JUCHUITIIMHBI

KoHTponupyembie TeMbl

HanmeHoBaHHE OLIEHOYHOTO CPENICTBA U
npeacrasieHue ero B @OC




. IIpomexxyTouHas
Tekymmii KOHTPOJIb
aTTecTalus
Ounas popma oOyueHHS
P/l 3HaHHE : CHCTEMBI 1.1. DreMeHThI THHEHHOH Cobecenopate Tecr
MaTeMaTHYECKUX 3HAHUH | areGppr
Y HaBBIKOB IS PEIICHUS
CTaHIAPTHBIX 337124 1.2. Ananutuyeckas
Aap A N CobecenoBanue Tect
po¢heCCHOHATBHOM reoMeTpHs Ha INIOCKOCTH.
ACATCIBHOCTH 1.3. DneMeHTHI
BEKTOPHOU alreOphl 1
aHAJIUTHYECKON CobecenoBanne Tect
TEOMETPHH B
MIPOCTPAHCTBE.
1.4. BBenenune B aHamus. CobecenoBanne Tect
2.5. IuddepeHunanbpHoe
Hubdep CobecenoBanue Tect
HCUMCIICHUE
2.6. UaTerpansHoe
P CobecenoBanue Tect
HCUNCIICHUE.
2.7. InddepennnannHbIe
Hudpdepen CobecenoBanne Tect
YpaBHCHHS
2.8. Psnpl. CobecenoBanne Tect
P12 YMeHue : IPUMEHATH 1.1. DnemenTsl uHeiiHoN | KoHTponbHas Tecr
CHUCTEMY _ | anre6psr pabora
MaTeMaTHYECKUX 3HAHUI
171 GOPMYIIMPOBAHKSA U 1.2. AHanutnyeckas KounTponbnas Tecr
pEIIEHNs TEXHMIECKHX B | TEOMETPHS Ha INIOCKOCTH. | pabora
TEXHOJIOTHYECKUX
KounTponbHast
mpobieM 1.4. BBeneHue B aHaIu3. Tect
pabota
P13 Hagpix : Brajenns 1.1. DaeMeHTHI THHEHHON VI3 Tect
MaTeMaTHYECKUMH anre6psI
METOJaMU U HaBBIKAMU
I (I)OpMYJ'H/IpOBaHI/ISI u 1.2. Ananuruyeckas HI[3 Tect
PELICHUS TEXHUYCCKUX U T€OMETPpHA Ha IJIOCKOCTH.
TEXHOJIOTHYECKUX
2.5. InddepennmnansHOE
npooieM Auddepenn nas3 Tect
HCUYHCIIEHUE
2.6. UnTerpansHoe
P W13 Tect
HCUYNCIIEHHUE.

4 Onucanue npoueaAypsl OLEHUBAHUA

KauectBOo copmMupoBaHHOCTH KOMIIETEHIIMI Ha JaHHOM OJTare OIEHUBAeTCs IO
peSYJ'IBTaTaM TeKYHH/IX u HpOMC)KYTO'-IHI)IX aTTeCTaIII/Iﬁ HpI/I IIOMOIIIN KOJ'H/I‘-IGCTBCHHOI\/'I OHeHKI/I,
BbIpaXeHHOW B Oamnax. MakcuManbHas cymma OalljioB Mo JucHumivHe (Moaynto) pasHa 100
Oasam.



1-i1 cemecmp

O1eHOYHOE CPENCTBO
BeP;IT[e};ifoHc(:; CoGecenoBanue|CobdecenoBanuellITorossrif1/13 BN PaGota KorrponbHas KOHTpOJ'H;HaSIIKOHTpOJ‘ILHaH -
A (1.1-1.2) (1.3-1.4) Tect |Nel h HO}C]KH pabora Nel | paGora Ne2 | paGota Ne3 ror
Jlexnun 10 10 20
IIpaxkTuueckue 10 10 10 10 40
3aHATHS
CamocTosITENbHAS 10 10 20
pabora
IIpomexyTounas 20 20
aTTecTalusl
Hroro 10 10 20 10| 10 10 10 10 100
2-11 cemecmp
. O1eHOYHOE CPEICTBO
B;iﬁ?fol{c(ﬁ CobecenoBanue | CodecenoBanue | Utorossrii | U3 | U3 | UA3 |Pabota y[KonTponsHas| KonTponsHas Hroro
A (2.5-2.6) (2.7-2.8) Tecr Ne3 | Ne4 | Ne5 | mocku | pabora Ned | paGora Ne5
Jlexiyn 10 10 20
[IpakTrueckue 10 10 10 30
3aHATHS
CamMmocrosTenpHas 10 10 10 30
pabota
[IpomexyTouHas 20 20
aTTeCTalNs
Hroro 10 10 20 10 10 10 10 10 10 100

Cymma 0amtoB, HAOpaHHBIX CTYICHTOM I10 BCEM BUAM YICOHOU JEATSIHEHOCTH B paMKax
JTUCIUIIMHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBUHU C TaOIHUIIEH.

ga}i\;“gz Omuenka 1mo
o MIPOMEXKYTOUHOMN XapakTepucTHKa Ka4ecTBa chOPMUPOBAHHOCTH KOMITETEHIIUH
JHCIHAIUTNHE arrecraiim
CryzieHT AeMOHCTpHUpYeT ChOPMHUPOBAHHOCTh TUCIUILIMHAPHBIX KOMIIETSHIIHH,
o0OHapyXHMBaeT BCECTOPOHHEE, CUCTEMaTHUECKOe U TIyOOKoe 3HaHHEe yueOHOTo
MaTepHana, YCBOMJ OCHOBHYIO JUTEpaTypy ¥ 3HAKOM C JIOTIOJHHUTEIBHOM
ot 91 no 100 «auTenoy / JUTEPaTypoil, PeKOMEHIOBAaHHOW MPOTPaMMOM, yMeeT CBOOOTHO BBINOIHATH
(OTTHHHOY MpPaKTUYECKHe 3aJ[aHusl, TPEAYCMOTPEHHBIE TPOTPaMMOH, CBOOOHO OIepHupyeT
NpUOOPETeHHBIMH 3HAHUSAMH, YMEHUSMH, IPUMEHSeT WX B CHTYyalusax
HOBBIIICHHON CJIOKHOCTH.
CTyzieHT A1eMOHCTPHUpPYeT ChOpMUPOBAHHOCTD TUCIUIUTMHAPHBIX KOMITETCHIINH:
76 10 90 «3a4TeHo» / OCHOBHbBIE 3HAHUs, YMEHHS OCBOEHBI, HO JIONMYCKAIOTCS HE3HAUYNTEIbHbIC
or /610 «XOPOLIO» OLIMOKH, HETOYHOCTH, 3aTPYIHEHHS NPU aHATUTHYECKHUX OIEpalysx, MepeHoce
3HAHMI U YMEHHI Ha HOBBIE, HECTAH/IAPTHBIE CUTYalHH.
CryzeHT AeMOHCTPHpPYeET ChOpMUPOBAHHOCTD JUCIUILTHHAPHBIX KOMITCTEHIIHH:
B XOZA€ KOHTPOJBHBIX MEPOIpHUSITHH IOIYCKAalOTCS 3HAYUTENbHBIE OIIHOKH,
o161 1075 «3a4TeHO» / MPOSIBIISIETCS] OTCYTCTBHE OTACNIBHBIX 3HAHUH, YMEHHUH, HABBIKOB IO HEKOTOPBIM
«YHAOBJICTBOPUTEIIBLHO» JUCHUIITIMHAPHBIM KOMIICTCHIHMAM, CTYACHT HCIBITBIBACT 3HAYUTCIIBHBIC
3aTPyAHEHUS IPU ONEPUPOBAHUU 3HAHUAMH U YMEHUSAMHU IPU UX IIEPEHOCE Ha
HOBBIC CUTYallUH.
o7 0 10 60 «HE 3aUTEeHO» / JucumnianHapHble KOMIETEHIUN He C(bOPMI/IpOBaquI. [IposiBnsiercs noaHoe unu
«HEYIOBIETBOPUTENHHO» | NPAKTHYECKH MOJHOE OTCYTCTBHE 3HAHHH, YMEHUH, HABBIKOB.




S IlpuMepHbIE OLIECHOYHBIE CPeACTBA

5.1 IlpumepHblii IepeyeHb BONPOCOB /Jis1 coO0ece0BaHUs

1-i1 cemecmp

Tema 1: J1eMeHTHI THHEHON anreOpHI

1.ChopmynupoBaTh CBOHCTBA OIIPEICTUTENICH.

2.Yro na3biBaeTcs Matpuiei? [lepeunciauts BUIbI MAaTPHULI.

3.YTo Ha3bIBaETCA MPOU3BEICHUEM MATPUIL?

4.Yto Takoe cucTema JIMHEHHBIX alreOpandyeckux ypaBHEHHUH, pEIIeHUE CUCTEMBbI?

Tema 2: AHasiuTHUYECKAsl TeOMeTPHS HA IJIOCKOCTH

5. Kakoe ypaBHeHUE Ha3bIBalOT OOIIMM ypaBHEHUEM IPSAMOI?

6. Kakoe ypaBHEeHHE Ha3bIBAIOT YPAaBHEHUEM IIPSAMOM B OTpe3Kax?

7. YTO Ha3bIBACTCS OKPYKHOCTHIO?

8. @opMyIa BBIUMCIEHUS YI1a MEXAY ABYMS IIPSMBIMHU.

Tema 3: DiieMeHTbl BeKTOPHOH ajre0pbl M aHAJUTHYECKOW reoMeTpUH B
NMPOCTPAHCTBE

9.Uto0 Takoe BeKTOp?

10.Kakue BeKTOpbI Ha3bIBAKOTCS KOJUTMHEAPHBIMU?

11. Yo Ha3bIBaeTCs CKAJISIPHBIM [IPOU3BEACHUEM BEKTOPOB?

12. HeoGxoaumoe 1 JOCTaTOUHOE YCIOBHE MEPHEHINKYIISIPHOCTH IBYX HYJIEBBIX BEKTOPOB

Tema 4: BBegenue B ananus

13.J1aTe onpenenenue npeaena GyHKIUU B TOUKE.

14. Jlate onpeneneHne 0ECKOHEUHO MaJION PYHKIIMH.

15. Tlepeuncnute cBOMCTBAa OECKOHEYHO MaNbIX (PYHKIIUM.

16. Omnpezenenne TOYKU pa3pbiBa MEPBOro poja.

2-ui cemecmp

Tema S: InddepenunanbHoe HCHUCTIEHHE

17.YTto Ha3bIBaeTCs NPOU3BOAHON (QYHKIIMH B TOUKE?

18. Uto Ha3bIBAIOT SKCTpEMyMaMu (yHKLIUU?

19. ChopmynupoBarh HEOOXOJUMOE YCIOBHE CYIECTBOBAHMS IKCTpEeMyMa (PYHKIIMH B
TOUKE.

20. ChopmynupoBaTh JOCTATOYHOE YCIOBHUE CYIIECTBOBAHUS repernoda rpaduxa GyHKIum
B TOUKE.

Tema 6: UnuTerpajibHoe ucHHCIeHHE

21.Y10 Takoe nepBoodpazHas pyHKIUN?

22.KakoBa (popmyna HHTEIpUPOBAaHUS MO YaCTIM?

23. KaxoBa ¢opmyia 3aMeHbI IEPEMEHHOI B HEOTIpeIeJIEeHHOM UHTerpae?

24. Kax BBIYMCISIOTCS IUIOMIAIH MI0CKUX (uryp?

Tema 7: ludgdepeHunanbHble ypaBHEHUA

25.Kakue ypaBHeHus Ha3biBatoTcs aupdepenunansupiMu? ChopMyarpoBaTh OCHOBHBIE
MOHSTHSL.

26.Kakue nu¢depeHunanbuble ypaBHEHUsT HA3bIBAIOTCS ypaBHEHHUSAMHU 1-ro mopsjaka c
pa3AeISIIOIUMUCS TEPEMEHHBIMU?

27.Kakue ypaBHEHHs Ha3bIBAIOTCS OJIHOPOIHBIMU U (hepeHInaTbHBIMU YPABHEHUSMU?

28.Kakoe ypaBHEHME HA3bIBAETCS XapaKTEPUCTUUECKUM ?

Tema 8: Paabl

29.CdopmynnpoBaTh NpeaeIbHBIN MPU3HAK CPAaBHEHUS YUCIIOBBIX PSAIOB.

30.Chopmynuposats npusHak Jlamambepa.

31.Kakue ynciioBble psijibl HA3bIBAIOTCS 3HAKONIEPEMEHHBIMU?

32. Uto Takoe 001acTh CXOAUMOCTH CTEIIEHHOTO psiaa?



Kpamkue memoouuecxue ykazanus
CobecenoBaHue MPOBOIUTCS TTOCIIEC U3yYEHUS COOTBETCTBYIOIICH TEMBI.
IIxana oyenku

Ne Bamer* Onucanue
1 9-10 CraBUTCs, €CJIU CTYACHT NOJHOCTBIO OCBOMI MaTepHall
2 6-8 CTaBHUTCS, €CIIM CTYACHT AomycKaeT 1-2 omubKku

CraBuTCS, €CIU CTYACHT M3J1araeT MaTepHal HEMOJIHO U JIOIYCKaeT HETOUYHOCTH B OIPEICIICHH
3 4-5 Y HOHATHIT WM (OPMYIIMPOBKE NMPABHII, H3JIaraeT MaTepHaIl HEMOCIESI0BATENBHO U AOITYCKAET

OIIMOKH

CraBuTcs, €CIM CTYIEHT OOHApyXXKMBaeT HEe3HAHHE OTBETA HAa COOTBETCTBYIOIIEE BOIIPOCHI, IO

4 2-3 ycKaeT OmMOKY B ()OPMYJIMPOBKE OIpPeIeIeHHI U IPABIII, HCKa)KAIOIIHE HX CMBICI, OeCIIOps
OYHO M HEYBEPEHHO H3JIaraeT MaTepHal

5 0-1 ITposiBISETCS HOJHOE WIIH TIPAKTHYCCKH TIOJHOE OTCYTCTBHE 3HAHHH.

* MoryT ObITh U3MEHEHBI TIPU YCIOBUU COXPAHEHUS TPOIIOPIIHIA.
YT y

5.2 UtoroBbIii TECT

1-i1 cemecmp

1. Onpenenurens MaTpULbl A —

A)-21;
B) 20:
C) 30;
D) -10:
E) 10.
2 5
2.Marpuna po—_|3 7
02
24 -15 —6
A) pB=|36 -13 -13
13 1 -10
24 _15 -6
E) ag=(36 -10 1
13 13 -13

3. Panr matpuiis

A) 0;
B) 2;
o1
D) 3;
E) 4.

Ne—

A=

5 8 -3 -5
02 4 9 paBeH:
00 1 -7
00 0 3
-1 0 4 1
1 |.Matpuna g—|5 _4 _2|. AB=
3 1 3 -2
24 3% 13 0 1 13 10 -15 -6
'B) ag=|-15 13 1 [3C) AB=|-13 -13 36| D) AB=| 13 -13 -13|;
6 -13 -10 2% 15 —6 % 1 24
-15 5 -5
3 -1 1 paBeH:
0 0O O




—2X +4X, +X; =6

4. PelteHue cucTeMsbl X + 2Xz =4
3X, + X, —2X, =6

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

5. Cxanspuoe nponssenenue sektopos & = (3;2;-1)u b =(0;5;-1) pasno:
A) 3;

B) 0;

C) 10;

D) 9;

E) 11.

6. BextopHoe nponssenenue BektopoB @ = (-1;0;4) u b = (-5; 3; 2) paswo:
A) (-3i-16j+3K):

B) (-3i-16{-13K):

C) (5i+6j+2k);

D) (7i+6j+3K);

E) (-12i-18j-3K).

7. Yoot koadduimeHT npsimoii 8X+6Y-7=0 paBeH:
A 7

) 3
B) 6;

8. YpaBHeHue npsimoit npoxosuien uepe3 Touku A(3;-2), B(6;5) umeer Bux:
A) 7x-3y-27=0;

B) 3x-7y+27=0;

C) x-y+27=0;

D) 3x+7y=0;

E)y=0.

9. Ypasuenue BoicoTel AH B Tpeyronpauke ABC ¢ koopaunaramu A(3;0), B(2;-4), C(8;7) umeer
BUJI:

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. Ypasuenue menuansl AD B Tpeyronsauke ABC ¢ koopaunatamu A(2;-4), B(8;4), C(0;-2)
UMeeT BUJI:

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) 1o npsamoit 12xX+5y-22=0 pasHo:
A) 2,5;

B) 25;

O) 12

D) 8;

E) 5.

12. O6beM nupamMuabl TOCTPOCHHOM HA BEKTOpax a = (2;3;4) b= (1; 2, -5) ; C= (0; 4; 1)
paBeH:
A) L,5;
B) 12,5;
C) 15;
D) 9,5;
E) 50.
5 lim 4x* —3x-1
T xo1 3x% —2x -1
A) ©;
B) 0;
c 4
) c
5 5
) 1
E) 20.
. arcsin 5x
14. lim————=

x—0 2X
A) ©;
B) 0;
C) 2,5
D) -2;
E) 10.

2x-3
15. lpenen GpyHKIMHA |im (Xj paBeH:
X+
A) «©;
B) 0;

C) @’



1
D) =,

e

1
E) —.
e

2-11 cemecmp
1 . IpousBoxuas pynkiuu Y = IN(SIN X) pasna:

A) Y =1gx;
B) Y =Ctgx;
1
QY ="7—;

SIN X
D)y ==
) N
1
By =—.
COS X

2. Onpesienute UHTEpBAIb! BospacTanus gpynkuuu Y = 5X* —10x>:
A) (—0;0) U (1,5;+0) ;

B) (1,5;+x) ;

C) (0;2);

D) (—o0;0) U (2;+0) ;

E) (—o0;+00).

3. Oyaknus Y = X— IN(1+ X) umeer DKCTPEMYM IIpH:
A) x=¢;

B) x=0;

C) x=1,

D) x=2;

E) x=-1.

4. ITnomans GuUrypsl, OrpaHUUCHHON TUHUSIMU Y = BX + 2X° , y=1+4x paBHa:
A) 1,125;

B) 4,25;

C) 11,5;

D) 8;

E) 2,125.

5. ®yrxmus Y = X +5X—6 umeer nepern6 B Touke:

A) (-1;-12);

B) (1,0);

C) (0;-6);

D) (2;36);

E) (-2;-48)

6. Oyrxmms Y = 2X° —3X° focTHTaeT MakCHMyMa TIpH:
A)x =1,



B) x=-1,

C)x=0;
D) x = 6;
E) x=3.
dx
7. WHrterpan I—COSZ (2x+3) paBeH:

A) %tg(2x+3)+C;
B) 2tg(2x+3)+C;

1
—tgx+C -
C)2g H

D) %ctg(2x+3)+C;
E) 2ctg(2x+3)+C.

1
8. Murerpan I(GXZ —2x)*dx paBeH:
]

128
15°

9. Jlupdepennmansroe ypapuenne x°y?y’' + xy*® =1 susercs

A) IUHENHBIM;

B) onHOpoaHbIM;

C) ypaBHenueMm bepnyinu;

D) ypaBHEeHHEM ¢ pazessonMMHUCS TePEMEHHBIMU.

10. lnsa pemenust auddepeHimansHoro ypaBuenus y” —2y' +y =0 cnegyer
A ) HETOCPEICTBEHHO MPOUHTETPUPOBATH ITO YPAaBHEHUE,

B) caenate moncranoBky y'=p, y'=p’;

C) cnenath MOACTAaHOBKY Y = p,Yy" = pp’;

D) coctaBuUTh M pelInTh XapaKTEPUCTHUECKOE ypaBHEHHUE.

11. O6mee pemenue qudpepeHIaIb-HOro ypaBHeHUs Y’ + X = SuMeeT BHI:

2

A) y=5x—x7+C;



2

X
B) y="_+C;
)y=3

C)y=5x+C;

2

D) y=5x+x?+C

12. OOb1ee penieHre HEOJHOPOAHOTO JIMHEHHOTO TU(PEePEeHIIATBHOTO YPaBHEHHUS BTOPOTO
nopsiaka y'+y' —12y =0 umeer BUI:

A)Ce™ +Ce*;
B)C,e*;
C)3C,x-e*;
D)(C,x+C,)-e*-x.

~3-n-2

13. O6mmii unen paja a, 5
n-+1

. Torzma yeTBepTeIi YjIeH psAla a, PaBeH:

10 .
17"
B)O;
O)1/2;
D) oo.
14. 1 5 (x=3)"
. MuaTepBamom cXoQMMOCTH CTEIIEHHOTO pAda Z?
n=1

ABIIACTCA:

A) [-2; 8);
B)(-2;8);

C)(-2; 8];
D)[-2; 8].

15. JTano mudpepennmansuoe ypapaenne Y —2Yy' +10y = 0. Torma cooTBeTCTBYyIONEE EMY
XapaKTepUCTHUECKOE YpaBHEHUE UMEET BUJT
A) 1+2k +10k* =0;
B) k?-2k+10=0;
0] k?-10k +2=0;
D) 2k?* -k +10=0.
Kpamkue memoouuecxkue ykazanus
I[ITM coxepxaT TECTOBBIE 3aJaHUSI C BHIOOPOM OJHOTO WM HECKOJBKUX MPABHIBHBIX

OTBETOB, BBOJI UHCJIA.
LIxana oyenku

Ne banner Onucanue
1 19-20 Bce oTBeTHI Ha TECT IPABUIIbHBIE
2 16-18 Pemeno 90% TecTOBBIX 3aIaHHI
3 9-16 Pemeno 70-80% TecTOBBIX 3aJaHUi
4 1-9 Pemena 50-60% TecTOBBIX 3a1aHUI
5 0 PerireHo MEHbIIE MOJOBHHBI TECTOBBIX 3aJaHHI HIIH TECT HE IPOHICH




5.3 Ilpumepsl 3a1aHNi 17151 BBIIOJIHEHHS KOHTPOJIbHBIX padoT

KonTpoabHas padora Nel «eMeHTHI JIUHEITHOI ajredOpbn»

1. PemmuTh cucTeMy JWHEHWHBIX anreOpanveckux ypaBHeHUH MetojoMm Kpamepa, mpu 3TOM
ONpeAeNuTeNb A BBIUHUCIUTD 110 MPABUIY TPEYTOJIbHIUKOB

X+2y+z2=4
3Xx-5y+3z=1
2X+7y—-2=8

2. Pemmth cuctemMy TMHEHHBIX alreOpanvyecKux ypaBHeHH MeTooM Kpamepa, mpu sTom
OIpeieuTeNb A, BBIYUCIUTH PA3JI0KHUB IO TIEPBOI CTPOKE

2X—Yy+4z =15
3X—-y+z=38
-2X+y+z=0

3. PemuTh cucteMy TUHEHHBIX anreOpanveckux ypaBHeHHH MeTooM Kpamepa, mpu 3Tom
omnpeaenuTens A, BBIYUCIUTH Pa3IOKHB 10 BTOPOMY CTOJOIY

4x-3y+2z=9
2X+5y—-3z=4
5x+6y—-2z=18

4. Pemuth cucteMy JMHEHHBIX anreOpandeckux ypaBHeHUI metogoM Kpamepa, npu aTom
omnpenenuTens A, BBIYUCIUTH, OXYYHB HYJIU B KAKOM-TTHOO CTOJIONE M PA3JIOKHB IO HEMY.

2X—-y—-7=4
3x+4y-2z=11
3Xx-2y+4z=11

5. PemuTh cucteMy JTUHEHHBIX anreOpandeckux ypaBHEHU MaTpUYHBIM METOJIOM
X+y-z=1

8x+3y—-6z2=2

—4Xx-y+3z=-3

6. Pemuth cucremMy TMHEHHBIX anredpanyeckux ypaBHeHHH MeTosioM [aycca
X+y—2=6

2x+3y—-4z1=21

7X—y-32=6

7. Haiitu o6mee peuienune HeognopoaHoii CJIAY.

2X +4X, +6X;, + X, — X, =4,

X, +2X, +3%, + X, =2,

3%, +6X, +9x%; +3X, =6,

3X, +6X, +9X; +2X, — X, =6.

KonTtpouabHasi pa6ora Ne2 «AHaTUTHYECKAas] TeOMETPHUS HA MJIOCKOCTH

1. Jlansl Beprumubl Tpeyroiasuuka A(-7;-2), B( 3;-8), C(-4;6). Haiiti ypaBHEHHS BCEX CTOPOH B
oO1miem BHIE.

2. Jlanwl BepimHbl Tpeyronbauka A(-3; -2), B(14;4), C(6;8). HaliTi ypaBHEHHUsI BCeX BBICOT B

o6mmewm Buze (AN, , BN,,CN,).



3. Jlauwl Bepmmabl Tpeyronbauka A(1;0), B(-1;4), C(9;5). Haiitn ypaBHEHHs BCEX MEIHAaH B
ob6utem Buge (AM, BM,,CM,).
4. ausl Bepiuabl Tpeyroabauka A(1;7), B(-3;-1), C( 11;-3). Haiitu tgA.

5. Mausl Bepumnbl Tpeyronsauka A(1;-2), B(7;1), C( 3;7). Haittu ypaBuenus npameix AE u AE,

HPOXOISAIIMX IO YIIIOM 45°k AC.

6. dausl Bepinnbl Tpeyronshuuka A(-2;-3), B(1;6), C( 6;1). Haiitu Touky B;, CHMMETPHYHYIO
touke B otHOocuTensHo AC.

7. Haubl Bepiuasl Tpeyronbauka A(-4;-2), B(-6;6), C( 6;2). Haiitu paccrosaue ot Touku C 10
npsimoii AB.

8. HMansr BepumHbl Tpeyronsuuka A(4;-3), B(7;3), C(1;10). Haiitu ypaBaenue npsimoir CC,,
npoxojsiiel napauiensHo AB.

9. Jausl Bepimnsl TpeyroiasHuka A(4;-4), B(8;2), C(3;8). Haiitu ypaBuenue npsmoii CS, ecnu

TOYKa S Takas, 4To ﬁ =2.
SA

10. Taus! Bepiunbl Tpeyroibauka A(-3;-3), B(5;-7), C(7;7). Haiiti qyiuny ctoponsl AB.

11. laus! Bepiuasl Tpeyronbuuka A(-3;2), B(2;-4), C(7;7). Haittu momians tpeyroasauka ABC.
2 2

12. Jlano ypaBHeHHe KpHBO#i BToporo nopsaka — +=— =1, Haiitu Benuuuny momyoceii.

49 25

2
. 2 .
13. JlaHO ypaBHEHHE KPUBOI BTOPOIO MOPSIKa T —Y* =1. Haiiti KoOpMHATHI BEPIIKH.

2 2

14. Jlano ypaBHEHHE KpUBOI BTOPOIO NOPsAKA % + E =1. Haiitu 5KclueHTpHCHTET.
X2 2
15. JlaHO ypaBHEHHE KpUBOI BTOPOTrO MOPsIKA 4—9 - % =1. HaiiTn ypaBHEHHS aCHMIITOT.

KonTtpoabnas padora Ne3 «BBeaenue B aHaIu3»

HaiiTu npenens! pyHKIUH

1 fim X8,

e XE4+3x2+1°

2 lim
x»3 X —2X-3

1-cos4x

3. h g
Ilm X -sin X

. (x+1Y
4, ||m[x_3) :

HUccaenoBarb (GyHKIHM Ha HENpPepPbIBHOCTb, HAWIWTE TOYKH Pa3pbiBa, YKaKHTE
Xapaxkrep pa3pbiBa.

X+4 npu X<-1
1. y=4x"+2 mpu -1<x<1,
2X npu X217,

1
2.Yy=9%*p roukax x =0,x = 2.



KonTtpoabsnas padora Ned «/Inpdepennuaibubie ypaBHEeHUS

1. Haiimute uactHOoe pemenue auddepeHnnanbHOr0 YpaBHEHUS C  Pa3JIeNSIOIIUMUCS
nepeMmeHHbIMH Ydy — xdx =0, y(3) =5.

2. Haiimute oOmee pemenue nuddepeHIIMATEHOTO YpaBHEHUS C  Pa3AesIONIUMUCS
nepeMeHHbIMH 3XdX — 2xdy = dx + dy.

3. IpounTterpupyiite ogHOpoaHOe AuddepeHmanbaoe ypapHenue 3xyy =y —4x°.

4. TIpounTerpupyiite nMuHeiinoe MuddepeHnuaTbHOe ypaBHeHue Y + 2y = 4X.

5. Onpenenute THI JuddepeHINanbHOTO ypaBHeHHs Y = 2X°y° — 2Xy .

6. Haiiyute obmiee pemenue guddepeHInaisHoro ypaBHeHns: Y = X +Sin X.

7. HaiimuTe pemmenye qudhepeHInanbsHoro ypaBaeHns Y Y =1, yIoBIeTBOPSIOIEro

3aJJaHHBIM Ha4aJabHbIM ycinoBusM Y =1y =1 npu Xx=0,5.
8. Haiimure obmiee perieHue TMHEHHOTO 0JHOPOIHOTO TU(PEePeHIINATIBHOTO yPaBHEHHS

y —16y=0.
9. Haiinure o0riee perenne JMHEHHOTO HEOTHOPOAHOTO MU (hepeHInaIbHOTO ypaBHEHHUS
y —y=e*.

10. Haiinute yacTHOe perienne auddepeHanIbHOr0 ypaBHEHH s, YAOBICTBOPSIONIETO
3a1aHHBIM HayalbHEIM yenoBuaM Y —Y = 2(1—x);y(0) = y (0) =1.

Kountpoabnas padora NeS «Psabi»

= (n+2)°

1. UccnenoBaTh Ha CXOJUMOCTD Psiji Z(z—) , TPUMEHUB HEOOXOJMMBII TPU3HAK
m3n°+n-1

CXOJMMOCTH psijia.

- /n-1

2. UccnenoBaTh Ha CXOUMOCTH PSIJT Zn— , IpuMeHuB npu3Hak Jlamamobepa.
~5"(n+1!
> N+3 2 .

3. UccnenoBarh Ha CXOAUMOCTD PSJT Z(—l) , IPAMEHUB paJUKaIbHBIN pu3HaK Komm.
o N+
n=1

A =, cos’(3/n?)

. UccnenoBaTh Ha CXOOUMOCTB Psiji Z

n=1 %(nz + 2)

N n
5. UccnenoBaTh HAa CXOOUMOCTB PsIJL Zﬁ , IPUMEHUB BTOPOM IIPU3HAK CPABHEHUSI.
m-5

n=1

, IPUMEHUB MEPBBIN MPU3HAK CPABHEHMUS.

= 1
6. UccienoBaTs Ha CXOOUMOCTD DS
8 8 pA g(sn—1)|n(3n—1)

, IPUMEHHUB UHTETPAIbHBINA IPU3HAK

Kormmu.

. 0 l n
7. HCCJ’IG}IOB&TL Ha YCIIOBHYIO CXOAUMOCTBE 3HAKOUYCPEAYIOIIHUUCH PA E (Zn )4 ,
— n
n=1

10 IPU3HAKY

JleliOHMLA.

o0 n
X—7
8. HaiiTi nHTepBai CXOAMMOCTH CTEIIEHHOTO psAja, MpUMEHHB npu3Hak Jlanambepa Zu .
~=n(n+1)
Kpamxue memoouueckue yxkazanus
KOHTpOHLHaSI pa60Ta II03BOJISACT OHpe,Z[CJ'II/ITB ypOBeHB yCBOCHI/I}I MaTepI/IaJ'Ia. Hepez[
BBIITOJIHECHUEM KOHTpOJ‘IBHOﬁ pa60TLI HGO6XOJII/IMO O3HAKOMUTHCIA C TeOpeTI/IquKI/IM MaTepI/IaIIOM,

MMPEACTAaBJICHHLIM Ha JICKIIUU, HpOpa6OTaTb MCTObI pCHICHUSA 3a/1da4, paCCMOTPCHHBIX B TUIIOBBIX



npuMepax. 3a pa3bICHEHUEM TPYAHO YCBaMBAEMBIX BOIIPOCOB Kypca HEOOXOIMMO 00paTUTHCS K

mpenoaaBaTeciito.
IIxana oyenku
Ne Bannsr Omnucanne
1 9-10 3a/iaHue BBIIIOJHEHO MOJHOCTHIO U TPABUIILHO
2 7-8 3aaHye BBIIOJIHEHO MOJHOCTHIO, HO PEIICHUE COJIEPKUT HECYIIECTBEHHbBIE OIINOKU
3 5-6 3agaHue BHINOJHEHO HE MOJHOCTHIO MM COJIEPIKUT CYLIECTBEHHBIE OUTHOKH
4 3-4 3alaHre BBITIOJIHCHO YaCTUYHO U COJIEPKUT CYNICCTBEHHBIC ONIHOKH
5 0-2 3amanne He BLIITOJIHEHO

5.4 BapuaHTbl HHAMBUIYAJbHBIX JOMAIIHUX 32JaHUI

HNuauBuayansHoe gomaininee 3aganue Nel «JieMeHThI JUHEHHON anredpony

1. BeraucnuTe onpeaennTeNb

-2 4 -6 8
5 3 1 3
A=
4 -5 -1 -5
-3 2 8 -2
1 -1 2 1 4
2. Boruncnuts (A-B),ecnnA: 3 4 -5|B=|2 -3]|.
5 -2 1 1 -2
123 10 2 1 2
3. Berauciuts (3BA+CB), ecmru A={0 1 3 ,B:[_ }C:[ j
0 2 -1 01
12 -1
3 5 0
4. Beruuciute o0paTHyo MaTpully A™' 110 OTHOLIEHHIO K MaTpuie A=|0 1 -2 |.
4 -2 1

NuauBuayanbHoe AoMaliHee 3agaHue Ne2 «AHAJIMTHYECKas TeoMeTpUsi Ha

IJIOCKOCTH
1. Tausr Tpu Touku A(4,2,5), B(0,7,1), C(0,2,7). CoctaButh ypaBHenue miockoctu ABC.

2. Tanst ae Touku A(4,4,10), B(7,10,2). CocTaBbTe KAHOHUYECKOE YpaBHEHHE MpsiMoit AB.

3. Mansl koopauHaTh! Bepuiua mupamuas A(4,6,5), B(6,9,4), C(2,10,10), D(7,5,9). Haiitu 06bem
nupamuiel ABCD.

4. Jlansl KOOpAWHATHI BepIIUH upamMuabl A1A2AzAs. A1 (7; 7; 3), A2(6; 5; 8), A3(3; 5; 8), A4 (8;
4; 1). Haiitu mutomaapb rpanu A1A2Asz.

5. Jlanbl kKoopAMHATHI BepInuH mupaMuabl A1A2AzA4. A1 (3; 2;-2), A2(1; 3; 1), Az (6; 2; 0), A4 (0;
2; 2). HaiiTu paccrosiHue ot BepuirHbl A1 710 pedpa A2As.

6. Jlansl xoopmuHathl BepmuH nupamuasl ABCD. A(3,5,4), B(8,7,4), C(5,10,4), D(7,10,3).
CocraBbTe ypaBHEHHE MJIOCKOCTH, MPOXOASIINX Yepe3 BepiinHy A napamiensHo rpanu BCD.

7. Haubl xoopauuatel BepmmH nupamunsl ABCD. A(1,8,2), B(5,2,6), C(5,7,4), D(4,10,9).
Brrancnute yron mexay pedopom AB u rpansio ACD.

NuauBuayanbHoe nomamHee 3aganue Ne3 «/InddepennuanbHoe ncauciaeHue

| Haiitu npomssomyto yrkmun Y =V X' +2X+3.



5 2
2. Haiitn npenen GyHKIHH |jm ;X_E’XJFS
xow OX +4aX

SIﬂX

3. HaiiTu mpou3BOJHYIO CTENIEHHO-TIOKA3aTeIbHON (DYHKIIMH Y = COS X
. . =Int

4. Haiitu npon3BoiHyI0 (QDYHKIIMH, 33JaHHON TapaMeTPHUECKU yot

5. Haittu npon3BoHYIO (yHKIMH, 3aJaHHON HesBHO X’ + Y —4X -9y +5=0.

NuauBuayanbHoe nomaiHee 3aganue Ne4 « MHTerpajibHoe MCUYHMCIEHH E»
1. HaiiTi HeonpeieIeHHbIH HHTErpal J.(6X2 +8x+3)dx..

2. HaiiTu HeonpeieleHHbII UHTErpa jz—dx
9x° +16
2

de.

3. Haiitu HeonpeieIeHHbIH HHTerpaJII

4. HaiiTu HeomnpeneaeHHbI HHTETpall I Xsin 2xdx..

(x+2)dx
NG +2x+2

V5—2x+xf

7. HaiiTu HeonpeeIeHHbI HHTerpail OT TPUTOHOMETPUIECKON (DYHKITUU .[COS 4XxC0os 7xdx.

5. HaiiTu HeonpeieieHHbIN UHTErpai OT pallMOHATLHOU JpooH J.

6. HaiiTu HeonpeieIeHHbI HHTErpait OT UPPALMOHAIBHON (PYHKIIHH J.

1

8. Haix i X d
. HanTu onpeeJICHHBIM MHTETPal J — 7 OX
5 (X7 +1)

9. Beruucnuth miomaas GUrypsl, OrpaHuYEeHHON TUHUSIMHU Y = x° , Y=—,Y=2X,

HNuauBuayanbHoe nomamHee 3aganue NeS «Psaab»

n+1
1. UccnenoBath Ha CXOOUMOCTD 23 1
n—
n=1

2. I/ICCJ'ICI[OBB.TB CXOOUMOCTH 3HaK0qepeI[yI0meroc;I p;ma
Z( 1)n -1
2n—-1’

n

n=1

Kpamxue memoouueckue yxazanus

[Tpu Bemonuennn MJI3 HE0OXOAMMO HCIONIB30BAaTh TEOPETHUECKUN MaTepHall, JeiaTh
CCBIJIKM Ha COOTBETCTBYIOIIIME TEOPEMBI, CBOICTBA, (popmyrsl u Ap. Pemenne V13 BeimonHseTcs
MOAPOOHO M COEPKUT HEOOXOIUMBIC TTOSICHUTETHHBIE CCHUTKH.

IlIxana oyenku
No Bbane Onucanue
1 9-10 3aIIaHI/I}I BBIITOJIHEHBI IOJIHOCTHIO U IMTPABUJIBHO, pa60Ta 0(1)opMneHa COrJIaCHO Tpe60BaHI/IHM,
PEMICHUE COACPIKUT HEKOTOPHIC HETOYHOCTU.




3a1aHKs BBITOJTHCHBI TIOJIHOCTBIO, C HECYIIECTBEHHBIMU O].L[PI6K3MI/I, HO IIOAX0[J K PEIICHUIO,

-8 ujies pelieHusl, MeTO/| IPaBUIIbHbI, paboTa 0OopMIIeHa COITIACHO TPEOOBAHUSIM.

56 3amaHus BBINOJIHEHBI MOIHOCTBIO, C CYIIECTBEHHBIMU OIIHMOKAMH, HO TTOJXO0J K PEIICHUI0, Hes
pelIeHns, MeTo | TPaBIIbHBL, paboTa oopMIIeHa He IO TpeOOBaHHSIM.

3-4 3agaHue BHITOIHCHO YaCTUYHO M COEPIKUT CYIIECTBEHHbIE OMMOKN

0-2 3aaHne He BBIITOJTHEHO WM BBIIOIHEHO HEMPABUIBHO.




Kiaroun k OIICHOYHBIM MaTepHajJaM 110 JUCHUIIJINHE «BbIcIIasi MAaTEMATHKA)

5.1 OTBeTHI Ha BONPOCHI /I cO0eceI0BAHNS:

1-ii cemecmp

Tema 1: JeMeHTHI JIUHEHON aJredOpbl

1. CBoiicTBa onpeeauTeNei:
CgoiictBo 1. (TpaHcnoHMpoBaHHE CTPOK M CTOJOIOB). OmpenenuTenh HE MEHSET CBOETO
3HAUYEHUS, €CITU €T0 CTPOKH 3aMEHHTH CTOJIOIAMH C TEMH K€ HOMEpPaMHU, a CTOJIOIBI CTPOKAMHU.
CaoiictBo 2. Ecnu mepectaBuTh J1B€ CTpOKU (CTOJIONA) OMpEAeNuTeNsl, TO 3HaK 3HAYCHUS
OTPEICTUTENSI U3MEHUTCS Ha MIPOTUBOIMOJIOKHBIH.
CgoiictBo 3. Eciu onpeenuTenb UMEET JBE OJJUHAKOBBIX CTPOKH MJIU JIBa OJIMHAKOBBIX CTONIONA,
TO OH PaBEH HYIIIO.
CgoiicTtBo 4. OOMINK MHOKHUTENH 3JIEMEHTOB KaKOT0-JIM0O0 psiJia OMPEASTUTENSI MOXXHO BBIHOCHUTD
3a 3HAK OIpPEACIIUTEIIS.
CpoiictBo 5. Ecnu Bce 3J€MEHTHI Kakoro-imuOo psiia OIpeNeiuTeNss paBHbl HYIO, TO
OTIPEICTUTENb PABEH HYIIIO.
CaoiictBo 6. Ecnu Be cTpoku (cTonlia) onpeneauTens MIpornopluOHaIbHbL, TO ONPeaeTUTENb
PaBEH HYIIIO.
CaoiicTBo 7. BenuunHa ompenenurtess He U3MEHHUTCS, €CIIM K 3JEeMEHTaM KaKOH-Iu0o0 CTpOKU
(cTonbia) onpeneauTestsi IPUOABUTh SJIEMEHTHI MapaJuIeIbHON CTPOKHU (CTOJIONA), YMHOKEHHBIC
Ha OJTHO U TO K€ YUCJIO.

2. Marpurtieit Ha3pIBaeTCs MPSIMOYTOJIbHAS TAOIUIIA YUCEII, COJEPIKAIIAst T CTPOK OJTUHAKOBOM
JUTMHBI(WITU T CTOJIOIOB OAMHAKOBOW JUTMHBI). MaTpuIia 3anichiBaeTcs BUE:

a;;  Aq2 .. Aqp
A ayy QAzy .. Ayp
ami amz - Amn
Wi, cokpaménno, A = (aij), rae i =1, T (t.e. i = 1,2,3,...,T) — HOMep CcTpokH, | = LI (T.€. | =

1,2,3,...,11) — HOMep cTonoIA.

Martpuna A Ha3bIBalOT MaTpulled pa3mMepa T X I ¥ NMUIIYT Arx n. YHcHa i j,cCOCTaBIAIONINE
MAaTpHUIly Ha3bIBAIOTCA €€ 2JIEMEHTAMU. DJIEMEHTHI, CTOSIIIAE HA JUaroOHalIN, UAYILEH U3 BEPXHETO
JIEBOTO yIjla, 00pa3yloT IJIaBHYIO IMaroHab.

Martpuibl paBHBI MEXIY COOOH, €CIIM PaBHBI BCE COOTBETCTBYIOIIUE 3JIE€MEHThI ATUX MaTpPHIL,
T.C.

A=B,ecmuaij=bij, rnei=1m, j=1,n.

Martpuna, y KOTOpPOH 4YMCIO CTPOK pPaBHO YHCIY CTOJIOLIOB, Ha3blBaeTCA KBaJpPAaTHOM.
KBazpatHyro MaTpuily pa3mepa I X I Ha3bIBatOT MaTPULEH MI-TO MOPAIKA.

KBagparHass maTtpuna, y KOTOPOM BCE DJEMEHTBI, KpPOME IEMEHTOB TIJIABHOW JIHMAarOHaIIH,
paBHBI HYJIIO, HA3bIBAETCS INAarOHAJIbHOM.

JlnaroHanpHasi MaTpuIa, y KOTOPOW KaX<IbIi AJIEMEHT IJIaBHOM JAMArOHalIM PaBeH €IMHHIIC,
HazbIBaeTcs equHuIHON. O003Havaercs OykBoii E.

3. IlpousBeneHreM Matpuiibl Ay x, = (aij) Ha MaTpuily B, x, = (bjk) Ha3siBaeTcs matpuia Cy,
xp = (Cjk) Takas, 4to Cik = @i1* bik + ai2 * bk + ...+ @inbnk , tme 1 = 1,m, k = 1,p, 1. anemenT I-i
ctpoku u K-ro ctosnbia mMarpuirsl npousBeneHus C paBeH CyMMe MPOU3BEICHHI 3JIEMEHTOB |-if
CTPOKM MaTpHIBI A Ha COOTBETCTBYIOIIME 3eMeHTHI K-To cronbia marpunsl B. Ecin Matpuisn
A u B xBagpatHble oqHOTrO pa3mepa, To nmpousseaeHus AB u BA Bceraa cyiecTByroT.

4. Cuctemoil nMHEHHBIX anreOpauyecKHX YpaBHEHHH, cojepikaliedl m ypaBHEHHH U n
HEN3BECTHBIX, HAa3bIBAECTCS CHCTEMA BUA!

a1x1 + QX5 + o+ AypXy = by
Ap1X1 + QX5+ + AypXy = by

Am1Xy + AmaXy + - A Xy = by



e umcna aij , i = I,m , j =1,n nassiBaiorcs K0>QOUIHEHTAMH CHCTEMBI, YrciIa b — CBOGOIHBIMI
uyineHamu. [loluiexxar HaXOXKICHUIO YUCIa X,. PelIleHneM CHUCTEeMBbl Ha3bIBAaeTCsl /1 3HAUCHUI
HEU3BECTHBIX X1 = C1, X2 = C2, ... , Xn = Cpn, IIPU TIOJICTAHOBKE KOTOPBIX BCE YPABHEHUS CHCTEMBI
00pamiaTcs B BEPHBIMH PaBEHCTBA.

Tema 2: AHAJTUTHYECKASI TEOMETPHS HA MJIOCKOCTH
5. JIro6ast mpsimasi Ha MIIOCKOCTU MOXKET OBITh 3a/1aHa ypaBHEHUEM TIEPBOTO TOPSAKA

Ax+By+C=0,

TIpHYeM TI0CTOsSHHBIE A, B He paBHEI HymO onHOBpeMeHHO, T.e. A2 + B% # 0. D10 ypaBHeHue
IIEPBOIO MOPSAJIKA HA3bIBAIOT OOIIMM YPaBHEHHUEM IIPSIMOH.

6. YpaBHeHue npsiMoii B oTpe3kax. Eciu B oOmiem ypaBaeHuu nipsimoid Ax + By + C=0C #

A B
0, To, paznenus Ha —C, MOTYyYUM: — Ex - E y=1umm

Xy
—+==1,rne
a b
C C
a:——; = ——
A B

['eomeTpuueckuii cMbICi K03 (HUIUEHTOB B TOM, YTO KO3(P(PULIUEHT @ ABISIETCS KOOPAMHATON
TOYKH IepeceyeHus npsamoii ¢ oceio Ox, a b — xooprHATO! TOUKH MEepeceyeHus MPSMOI ¢ OChIO
Oy.

7. OKpYKHOCTbIO HA3bIBA€TCS MHOKECTBO TOYEK IUIOCKOCTH, PAaBHOYAAJICHHBIX OT JaHHOM
To4kH (1IeHTpa). B okpyxnoctH (X — )2 + (Y — b)2 = R2 uentp umeer koopauHartsi (a; b).

8. Yrou Mex 1y npssMbIMU Ha TUI0cKOCTH. Eciu 3amans aBe npsmblie Y = KiX + by, y = kox +
b2, TO OCTPBIil yrom Mex Iy 3THMHU MPSIMBIME OYyJIET OMPEICISThCS KaK

— kz _kl
1+kk,
Tema 3: J1eMeHTHI BEeKTOPHOM aJaredpbl M aHAJMTHYECKOI TeOMeTPHHU B POCTPAHCTBE
9. Bektop - 3TO HampaBJICHHbIM NPAMOJMHEWHBIH OTPE30K, T.€. OTPE30K, HMEIOLIH

ONpeNeNIEHHYI0 JUTMHY M OIpeaesi€éHHOe HampaBieHue. Bekrop, 3amanHblii mapoit (4, B)
HECOBMAJIAIOIIUX TOYEK, 0003HAYAIOIINXCS CUMBOJIOM -

ga

Touka A Ha3pIBaETCS HAYAJIOM, @ TOYKA B — KOHIIOM BEKTOpa.
- -
10. Bekropsl 4 1 jp HA3BIBAIOTCS KOIUIMHEAPHBIMH, ECITH OHM JIEXKAT Ha OJIHOM IIPSAMOU WU

- -
Ha MapajielbHbIX MPSAMBIX. 3alIUCHIBAIOTCS: a || b

11. CkansipHBIM NpPOWU3BEIAEHUE JBYX HYJIEBBIX BEKTOPOB HA3BIBAETCS YHCIO, PABHOE
MPOU3BEACHUIO JJIMH 3THX BEKTOPOB HAa KOCHHYC YIJla MKy HUMHU M 0003HAYaeTCs:

- - |—> —>| (—) A —))
* = * Cos
a b a b a ; b
- -
> A o a b
COS( . )=ﬁ
a ; b | . |
a b

- - - -
Ecnu BekTOpBI o M}, 3A7AHBI KOOPIMHATAMH =X;;¥Y)wm b =(X,;¥Y,), T0

CKaJ'ISIpHOC MPOU3BCACHUC 3TUX BEKTOPOB MOJKHO BbIPA3UTH YCPEC3 UX KOOPAUHATEHI 110 (I)OpMyJ'ICI



- -
2 ¥y X1 * Xy + Y1 Y, , ayron mexay HUMHA HAXOJUTCS TakK:

cos (—) A —)) . Xl *X2 + yl *y2
a 5obl VI« X+ Y]

12. HeoOXOOuMBIM M JOCTATOYHBIM YCJIOBHEM IEPHEHAUKYISIPHOCTH JBYX HYJIEBBIX

- -
BEKTOPOB _ M , SIBIIETCA PABEHCTBO HYITIO UX CKAJIAPHOTO TPOM3BE/ICHHUS
(—) £ 0 - £ 0 - o ) - -
* = (= 4
a ’ a b a b

Tema 4: BBegenue B aHaju3
13. Yucno A HaszwiBacrcs mpeneiaom o¢ynkiuu f(X) mpu x—a, ecnu s marodoro €0
CYILECTBYET Takoe 4ucio A>0, 94To JUIs BCEX X TAKHX, YTO
0<|x-al <A
BEPHO HEPABEHCTBO If(x) - Al<e.
To xe onpeneneHue MOKET OBITh 3aIFICAHO B IPYTOM BHIE:

Ecima-A<X<a+A, X#a, To BepHO HepaBeHCTBO A - € < f(X) <A + &.
3amuck npenena GyHKIUK B ToUke: lim f(x) = 4.
xX—a

14. ®dynknus f(X) Ha3pIBaeTCS OECKOHEYHO MAJIOH MPH X—>a, T a MOKET ObITh YHUCIIOM HJIH
OJTHOW M3 BEJIMYHH 00, +00 WK -0, ecii lim f(x) = 0. beckoHeyHo mManoi (yHKIHS MOKET OBITh
xX—a

TOJIBKO €CIIM YKa3aTh K KaKOMY YHUCIIY CTPEMHTCSI apryMeHT X. IIpu pa3nyHBIX 3HAUCHUSAX a
GyHKIMS MOXKET ObITh OECKOHEUHO MAaJIOi MUJIH HET.

15. CBoiicTBa 6€CKOHEUHO MaJbIX (PYHKIIMIA:

1) Cymma (DUKCHPOBAHHOTO yuciIa OECKOHEYHO MajbiX (QYHKIUH MpU X—>a TOXKE OECKOHEYHO
Manas (pyHKUIHS IpH X—>a.

2) IlpousBeneHrne (GUKCHPOBAHHOTO YHCIIa OCECKOHEYHO MalbiX (YHKIUI HOpU X—a TOXKE
OeckoHeuHOo Masiasi GyHKIHUS IpU X—>a.

3) IlpousBeneHue OECKOHEUHO MAIOW PYHKIUH HA PYHKIHIO, OTPAHMYCHHYIO BOJIHM3H TOYKH X =
a sIBJIsieTCA O€CKOHEUHO Mayion (DYHKIIHEH mpu X—>a.

4) YactHoe OT AencHHs OeCKOHEUHO Maaol (GyHKIMKM Ha (YHKIIHIO, IPEIEN KOTOPOi HEe paBeH
HYJTIO €CTh BeJIMYMHA OECKOHEYHO Maiasl.
16. Touka Xo Ha3bIBaeTCs TOUKO# pa3peiBa 1- ro poaa, eciau B 3Toi Touke GpyHkuus f(X) umeer

KOHEUYHBIE, HO HE PaBHBIC APYT JIPYTY JIEBBIN U MPaBBIA MpEACIHI.

lim f(x)#= lim f(x)

x—xy+0
Jlis BBINIOJIHEHUSI YCIOBUIM 3TOro ompezeneHusi He Tpedyercs, 4ToObl (yHKIUS ObLia
OIpeziesieHa B TOUYKE X = X0, JOCTaTOYHO TOTO, YTO OHA OIIPEJIEIIEHA CIIEBa U CIIpaBa OT HEe.
U3 onpeneneHust MOKHO C/I€TaTh BBIBOJI, UYTO B TOUKE pa3phiBa 1 —ro poaa GyHKIMS MOKET UMETh
TOJIBKO KOHEYHBII CKavOK.

2-1i_ cemecmp
Tema S: IuddepeHunanbHoe HCHUCTEHHE
o _ . Ay
17. MpousBoauoit pynkuuu y = f(X) B Touke xo Ha3bIBaeTCS |Im0—, €CIT JTOT Tpemel
AX— X

! , . A

cymiectByer. [IpousBoaHast o003Hadaetcs y'(Xo) win f'(Xo). Takum oOpazom, y'(Xy) = AIlmoA—i .
X—>!

18. ®ynkius y = f(x) umeer MakcuMyMm (MHUHUMYM) B TOYKE Xo, €CIIU CYIIECTBYET TaKas

OKpPECTHOCTh TOYKH Xp, UTO JUII BCEX X, NPHUHAIICKAIIHUX 3TOM OKPECTHOCTH, BBIIMIOJIHACTCA



yenosue f(x) < f(xo) (f (x) > f(xo0), x# x0. MakcuMymbl ¥ MUHUMYMBI (DYHKITUH HA3bIBAIOTCS €€
IKCTPEMyMaMH.

19. HeoOxomumblii  mpu3HAK  CyIIECTBOBaHUS  dKcTpeMyma  GyHknmu.  Eciom
nuddepenimpyemas B Touke C pyukuus y = f(x) umeer B 310it TOuke 3KCTpeMyM, TO f'(c)=0.

Joxka3zaresnbctBo. [lycth, Hanpumep, GyHkims y = f(x) umeer B Touke C MakcUMyM. DTO
O3HAYaeT, YTO CYIIECTBYET TaKasi IMPOKOJIOTask OKPECTHOCTh TOYKHU C, UTO IS BCEX TOYEK X ITOM
okpectaocTH BeinonHsercs f(x) < f(c), o ects f (C) — HanbobIIee 3HAUEHHE PYHKIUH B ITOM
okpectHocTH. Torma mo Teopeme Pepma f'(c)=0 . AHAJOTMYHO JOKa3bIBAECTCS Cily4yal

MHHHUMYMa B TOYKE.

20. JlocTaTouHBIM TpH3HAK CYIIECTBOBAHUS TOYKH reperuda. Eciu BTOpas mpou3BojHas
f"(x) HenmpepbIBHON (PYHKLIMK MEHSIET 3HAK IpPU Mepexojie apryMeHTa Yepe3 TOUKY X0, TO TOUYKa

(xo; f(x0)) sBAsIETCS TOUKOM Tepernba rpaduka (yHKIHH.
Joxa3zarenbctBo. [TycTh, Hanpumep, f”(x)< 0 B uHTepBae (xo-& xo) 1 f"(x)> 0 B MHTEpBaJIC

(o, xot&), TAE € — MONOKKUTENBHOE YUCIIO. B 3TOM citydae rpaduk GyHKIMH B HHTEpBAJE (Xo—&;
X0) BBINYKJIBIA, @ B MHTepBasie (xo, xo+e) — BorHythiid. CrenoBatenbHo, Touka (xo; f(xo)) mo
OIIPE/ICNICHUIO SIBIISIETCS TOUKOM neperuoa.
Tema 6: UnTerpajibHoe HCUNCIEeHNE
21. Oynknusa F(x) Ha3piBaeTcsa NepBooOpazHoi ¢yHkiuH f(X), 3aJaHHOM HAa HEKOTOPOM

MHOXECTBE X ,eciu F'(x)= f(x) misgBcex X € X . /IBe mepBooOpa3HbIe OHOM U TOM ke QyHKIIUH
OTIIMYAIOTCS Ha MOCTOsIHHYIO. COBOKYMHOCTh BCexX NepBooOpasHbix (pyHKIuU f(X) Ha3bIBaeTCs
€e HEeONpeIeICHHBIM HHTErpajloM UM 0003Ha4aeTCs jf(x)dx= F(x)+C, roe C — mpousBoibHas

IIOCTOsAAHHAA.

22. MeTo i MHTETpUPOBAHHMS 10 YaCTSM OCHOBAH Ha MMPUMEHEHUH (DOPMYJIBI
fudv=u-v—fvdu ,
rae u=u(x) u v=v(x) — auddepeHuupyemsie GyHKINH.
MeTo10M HHTETPUPOBAHUS 110 YACTSIM OepyT, HAIPUMEp, TAKUE UHTErpaJIbl:
a) J'x” sinxdx , rae n=12..k ; 6) Ix”exdx, rme n=12.k;
B)_[x”arctgxdx ,rme n=012.k; 1) Jx“ Inxdx ,
rae n=0,+1+2,..£tk.
[Tpu BBIYMCIIEHUU UHTETPAJIOB a) U 0) BBOAAT 0003HaYeHUS: X" = U,
toraa du=nu"dx, a, Hampumep sin xdx = dv ,Toraa v=—cos X .
[Tpu BBIYMCIIEHUH MHTETPAJIOB B), T') U MOJ0OHBIX UM 0003HAYAOT 32 u (PYHKIHIO arctgx, Inx, a

3a dv 6epyT x"dx.

23. ®opmyna 3aMeHbl IEPEMEHHOI B HEOIIPEIEIIEHHOM UHTErpaie
[ F09dx= [ f (et
rae t — HoBas MepeMeHHas, a X = ¢(t) — HenmpepbIBHO AuddepeHunpyeMas ¢yHKIuUs.

24. C mOMOIIIBIO OTPeIeTIEHHOTO WHTETPaia MOXHO BBIYKMCIIATD IUIONIAN TUIOCKHX (HTYD,
JUIMHBI JyT KPUBBIX W PEIIaTh JAPyrue 3ajau. PaccMoTpuM GUIYpY, OrpaHHYEHHYIO TpadruKOM
HenpepriBHON Gpynkumuu y = f(x),(f(x)>0), AByMs NpsMBIMA x=a ¥ x=b U 0CbI0 Ox. DTy Qurypy
Ha3bIBAIOT KPUBOJIMHEHHOM Tparenuen, a ee mionaab HaxoasaT mo Gpopmyie

S = [ (x)dx.



[Inomans (Guryphbl, OrpaHHYCHHON TpadWKaMd HENPEphIBHBIX (QYHKIMA y=f,(x), y=f,(x),
b
f,(x)< f,(x) ¥ IBYMSI IpAMBIMA x=a U x =b, onpeznensercs no Gopmyie S = [(1;(x) - £ (x))dx .

B ciydae mapameTpudeckoro 3aaHusi KpUBOM x = x(t) , y = y(t) miomaas Gpurypsl, orpaHu4eHHOM
3TOI KPUBOH, NPSIMBIMH X =a, X=b H ocbto OX paBHa

5= [yox o,

43

IZie IpeJeibl MHTErPUPOBAHUS ONIPEACIIAIOT U3 YPAaBHEHUHN a = X(t,), b= x(t,).

Tema 7: InuddepenuuanbHble ypaBHEeHHSI
25. OyHKIMOHABHOE ypaBHeHUE Buaa Flx, vy, Y,y ..., W):O, CBSI3BIBAIOIIEE MEXTY COOOM
HE3aBUCHUMYIO TIEPEMCHHYIO X, HEH3BECTHYIO (YHKIHIO Y, 3aBUCAIIYI0 OT A3TOTO X, U €€
[IPOU3BOJHEIE Y'Y’ ..., }9() , Ha3bIBaeTCs OugpepenyuanbHvim ypaBHEHUEM.
[Topsimok crapiieit Mpou3BOIHON HEU3BECTHOM (DYHKIIMHU OMpeeseT MOpsaoK ypaBHeHUs. Taxk,
ypaBHeHUE F(X, y,y)=0 SBJISIETCA YpaBHEHHEM IIEPBOIO IOpsAKa, YpaBHEHHE F(x, v, Y, y”)=0 -
YPaBHEHHUEM BTOPOTO MOPAIKA.

26. YpaBHEeHHsI C pa3AeisionMMUc nepeMeHHbIMU. Ecnu nuddepennnaibHoe ypaBHEHHE
MO>KHO MPUBECTHU K BUIY:

f(x)dx = g(y)dy ,

TO OHO Ha3bIBaeTCs TP PEPEeHIINATHHBIM YPABHEHUEM C Pa3/ICIISTIOIIUMUCS TIEPEMECHHBIMH.
Pewenue 3Toro ypaBHeHUss MOXXHO HAaUTH, IPOUHTEIPUPOBAB JIEBYIO U IIPABYIO YaCTU YPABHEHHUS.

27. Opuoponubie auddepeHnransubie ypaBHeHnus. OyHKIus f(x, y) Ha3bIBAECTCSI OJHOPOIHOMU
¢byHKIMEH N-TO W3MEPEeHHs OTHOCUTENIBHO MEPEMEHHBIX X M Y, €CIH NpH J00M A CIpaBelIHBO
Tosxectso: f(Ax,ly)=A"f(x,y)

VpasHenue nepBoro nopsaka y' = f(x,y) HasbiBaeTcs ogHOponHbIM, ecnu QymHkims f(x,y) sBiasercs
OJJHOPOJHOM (GyHKIMEIl HyIeBOTrO U3MEPEHHsI OTHOCUTEBHO X U Y.
Takoe ypaBHEHHE CBOIWTCA K YPaBHEHHUIO C PA3ACISIONIMMKCA MEPEMEHHBIMU C IIOMOLIBIO 3aMEHBI

IIEPEMEHHON U = ¥,
X

28. Ilycts nuneiHOE omHOpoaHOe muddepeHnnansHoe ypaBHEHHE Y+ py' +qy=0 HUMeeT
nocrosiHable  Kodduimentsl p u (. KsaapatHoe ypasHenne k?+pk+q=0 HasbBaeTcs
XapaKTEePUCTHUECKUM YPAaBHEHHUEM JIaHHOTO JIMHEHHOro JudQepeHINaIbHOro ypaBHEHUs
BTOPOTO MOPAJIKA C MOCTOSHHBIMU K03 dunmentamu. [1o Tabnuie onpenensercs oo1iee peeHue

OJHOPOJHOIO JIMHEWHOIO YPaBHEHHsS B 3aBUCHUMOCTH OT KOPHEM €ro XapakTepUCTUYECKOIO
YpaBHEHUS.

N ki ke Yoo = CY1 +CoY,

. k %k, eR Ce" +Ce*e"

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

j ki, =at /i e™(C, cos fx+C, sin /)
kyp =xpi C, cos px+C,sin px

Tema 8: Paabl



29. IlpenenpHplil npu3HAK cpaBHEHMs. IlycTh naHbl ABa 3HAKOMOJIOXKHUTEIBHBIX YMCIOBBIX

= - o . u
pAaaa Zun )51 ZVn . ECJ'II/I CymeCTByeT KOHCYHbIN npe/:[en lim—t=A=% O, TO psAAbl CXOOATCA WU
n=1 n=1

nN—o0 Vn

pacxoaaTcs OTHOBPEMEHHO. [IpenenbHbli MpU3HaK CPaBHEHUSI PEKOMEHIYETCSl IPUMEHSTH B TEX
Clly4asix, KOTJa OOIIHiA WieH psijia MPeACTaBIIeT COOOH OTHOIICHHE CTeNeHHbIX (GyHKuni. s
CpaBHEHHs BbIOMpaeTcss OOOOIIEHHBI TapMOHMYECKHH psiji, OOIIMI YIeH KOTOPOTO pPaBEH
OTHOUICHUIO CTApIINX CTEICHEH YHCIUTEINS U 3HAaMEHATe s O0IIEero WieHa JaHHOTO psija.

30. ITpusnak Janmam6epa. [TycTs qaH 3HAKOMOIOKUTEILHBIN YHCITIOBOM PSIJT
Uy +U, +..ct U, ..

un+

U IIyCTh CYIECTBYET mpeaen  lim — = p. IIpu p<l psx cxoaures, mpu p>1 psaa pacxoaures.
n—oo un

3amMeuaHusl.
1) Eciit pacxoauMOCTh psijia YCTaHOBJIEHA ¢ TIOMOIIBIO Iipu3Haka JlamamoOepa, To lim Unz0.
n—w

2) [Ipu p=1 npusnak [anamOepa He Aa€T OTBETa O CXOAMMOCTH psiia. B 3ToM ciydae HyXHO
OPUMEHSTH JPYTrue MPU3HAKU CXOJUMOCTH.

3) [Ipusnak Jlanambepa peKOMEHIyeTCsl IPUMEHSTh [IPU HAIMYKHU B BBIPAKECHHH OOIIETO YJICHA
psizia mokaszarenbHOM QyHKIMM WK dpakTopHana.

31. Yucnosie pAabl, COACPIKAIME KaK ITOJOKHUTCIBHLIC, TAK W OTPULIATCIIBHBIC YJICHBI,
Ha3bIBAOTCA 3HAKOIICPECMCHHBIMU pAJaMU. YucnoBoi paa BUaa

Ui— U2+ Uz — Ust...++ (-1)"Lun + ...,

e Un — MOOYJIb YICHA PsAAa, Ha3bIBACTCs 3HAKOYCPECAYOIHUMCSA YHCIIOBBIM PSAA0OM.

32. O0nacThIO CXOAUMOCTH CTEIIEHHOTO psija siBisercst uHTepBai (a-R;a+R), k kotopomy
B 3aBUCUMOCTH OT KOHKPETHBIX CIy4yaeB MOTYT OBITh MpucoennHeHbl ToUkU a-R n a+R, rae R=

n

(ecm oTOT TIpenen cymiecTByeT). B kaxmoi Touke mHTepBana (a-R;a+R) psaa cxogurces

a0COJIIOTHO.

Wntepsan (a-R;a+R), Ha3pIBaeTcs MHTEPBAIOM CXOJMMOCTH CTEIIEHHOIO Psijia, a MOJIOBUHA €0
JUINHBI R Ha3bIBaeTCs painycoM CXOJUMOCTH CTETIEHHOTO PsiJia.

JIro0oii cTeneHHOM psAn cxoauTcs npu X=a. Eciam apyrux Toyek CXOAMMOCTH Y psAja HET, TO
cuurtaror, yto R=0. Ecnu cTeneHHON psii  CXOOUTCS BO BCEX TOYKAX UYMCIOBON MPAMOH, TO

CUHTAIOT, 4TO R=c0.

5.2 OTBeTHI HA UTOTOBBIN TeCcT
1-i1 cemecmp
1.C

2.A

3.C

4.D

5 E

6. E

7.D

8. A

9. A
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5.3 OTBeTbI HA 32/1aHU 1JI51 BHINOJHEHUSI KOHTPOJIbHBIX PadoT
Koumponvnasa paooma Nel «Inemenmul TuHeHOU a12edpul»

1 21 4
1. Marpuna cucremsr 4 =3 —5 3 |. Marpuiia cBOOOHBIX WwieHOB cuctembl B =| 1 |.
2 7 -1 8

Brrunciaum ONpCACIINTECIIb MATPULIbI CUCTCMbI A, HCIIOJIb3YA MPAaBUIIO TPCYTOJIbHUKA

121
A=[8 =5 3=1(5)(-1)+232+137-1:(52-137-2:3(-1)=5+12+21 +10- 21 +6 =233,
2 7 -

3aMeHNM TIEPBBIN CTOJIOET] OTIPEACITUTENSI MATPHUIIBI CHCTEMBI CTOJIOIOM M3 CBOOOIHBIX YICHOB.
Beraucmm A, .

4 21
A =[l =5 3=4(-5)(-1)+238+117-1:(-5)8-437-2-1(-1)=20+48+7 +40-84 + 2 =33,
8 7 -

3aMeHUM BTOPOH CTOJIOEI] ONPENEUTENS MATPHIIBI CUCTEMBI CTOIOLOM U3 CBOOOIHBIX YIEHOB.
Beraucmum A, .

1
3 [=11-(-1)+432+138-112-13-8-43-(-1)=-1+24+24-2-24+12=33,

o &

1
A, =3
2



3aMeHM TPETHii CTOIOET] OIPEIETIUTENSI MATPHULIBI CUCTEMBI CTOJIOIIOM U3 CBOOOTHBIX WICHOB.

Berauciim A, .

1 2 4
A, =3 =5 1=1(5)8+2-12+437-4:(-5)2-117-2-3-8=-40+4+84+40-7-48=33.
2 7 8
A s
A 33
Xzzﬁzﬁzl
A 33
LA
A 33
Orser: X,=1; X,=1; X;=1.
2 -1 4 15
2. Marpuna cucremsl 4 =3 —1 1 |. Marpuiia cBOOOHBIX WICHOB cuctembl B =| 8
0

-2 11

Breraucnum OIIPEACIINTCIIb MAaTPHUILIbI CUCTCMbI A.

2 -1 4
A= -1 1|=2(-1)1+(1)1(-2) +431-4(-1)(2)-21-1-(-1)3-1=-
211

2+2+12-8-2+3=5.
3aMeHUM TepBbIi CTOJI0EI] ONPEACIUTENS MATPHLIBI CUCTEMBI CTOJIOLIOM M3 CBOOOIHBIX YJIEHOB.

Bbruancium A, pa3nokuB 10 IEPBOY CTPOKE.

15 -1 4 1 8 3
Al — 8 _1 1 — 15 (_1)l+1 . —l' (_1)1+2 . + 4 (_1)l+3 . — 10
011 11 0 01

3amMeHNM BTOpOﬁ CT O.]'I6e]_[ OHPCACIUTEIIA MaTPpULIbI CUCTEMbI CTO.]'I6I_[OM n3 CBO60,[[HLIX YJICHOB.

Beraucam A, .

2 15 4
A,=3 8 1
-2 0

=2-81+151(-2) +4-3-:0-4-8:(-2)-2-1-0-15-3-1=16-30+0+64-0-45=5.

3aMeHUM TpeTuii CToJI0el] ONPEASUTENS MATPHLIBI CUCTEMBI CTOJIOLIOM M3 CBOOOIHBIX YIECHOB.

Beruncimm A .

2 -1 15
A, =3 =1 8 |=2:(1)0+(1)y8(2)+1531-15(¢1)(-2)-2:81-(-1)3-0=0+16+45-30-16-0=15

-2 10



Orser: X,=2; X,=1; X;=3.

4 -3 2 9
3. Matpuna cucrembl 4 =|2 5 -3 |.Marpuma cBOOOHBIX WICHOB cUCTeMbl B =| 4
5 6 -2 18

Breraucnum OIIPEACIINTCIIb MAaTPHUILIbI CUCTCMbI A.

4 -3 2

A=2 5 —3/=45(2)+(-3)(-3):5+2:2:6 - 255 - 4:(-3)-6 - (-3)-2:(-2) = -
5 6 —2

40 + 45 + 24 - 50 + 72 - 12 = 39,

3aMeHUM HepBbIi CTONOEL ONPEEIUTENs MATPHIIBI CUCTEMBI CTOJIOLIOM U3 CBOOOIHBIX UICHOB.
Berancmim A, .

9 -3 2
Aj=4 5 —3[=9-5(2)+(-3)(-3) 18 +2:4:6-2:5:18 - 9:(-3)-6 - (-3)-4:(-2) = -
18 6 -2

90 + 162 + 48 - 180 + 162 - 24 = 78.

3amMeHNM BTOPOH CTONOEIT OMPEAETUTENIS MATPHUILILI CUCTEMBI CTOJIOIOM U3 CBOOOHBIX YICHOB.
Berucinm A, , pa3inokuB 110 BTOPOMY CTOJIOLY

4 9 2
2 -3 4 2 4 2
A, =2 4 -3[=9-(-)*? +4-(-1)**. +18-(-1)** - =117.
5 18 2 5 -2 5 -2 2 -3

3aMEeHHMM TPEeTHii CTONIOEL] OIPEEIUTENS MATPULIBI CUCTEMBI CTOJIOLIOM M3 CBOOOIHBIX WICHOB.
Beraucmum A, .

4 -3 9
A,=[2 5 4 |=4518+(-3)4-5+926-9-55-446-(-3)-2-18=360- 60+ 108 - 225 - 96+ 108 =195
5 6 18
1:ﬁ:E:2
A 39
A, w7
A 39
X3:£:%:5
A 39



Orser: X,=2; X,=3; X;=5.

2 -1 -1 4
4. Marpuna cuctemsl 4 =3 4 —2 |.Marpuma cBOOOIHBIX WieHOB cucteMbl B =|11|.
3 -2 4 11

Brrunciivm onpenenuTesb MaTpULbl CUCTEMBI A.
2 -1 -

A=3 4 -2 |=244+(-1)(2)3+(-1)3:(-2)-(-1)43-2:(2)(-2)-(-1)3-4=32+6+6+12-8+12=60
3 -2 4

3aMeHNM NEPBBIA CTONOEL ONIPEEINTENS MATPHLIBI CHCTEMBI CTOJIOLIOM U3 CBOOO/HBIX YWICHOB.
Berauciam A, .

4 -1 -
A =11 4 —2|= 444+ (-1)(-2)11 + (-1)-11(-2) - (-1)-4-11 - 4-(-2)(-2) - (-
11 -2 4

1)-11-4=64+22+22+44-16 +44 =180

3amMeHUM BTOPO# CTOJIOEL! ONPEIEUTENS MATPHIIBI CUCTEMBI CTOIOLOM U3 CBOOOIHBIX YICHOB.
Beraucium A, .

2 4 -1
A, =3 11 —2/=2114+4-2)3+(1)3-11-(-1)113-2+
3 11 4

2)11-43-4=88-24-33+33+44-48=60

3aMeHNM TPETHH CTOJIOEIT OTIPEACIUTENS MATPHUIIBI CHCTEMBI CTOJIOIIOM U3 CBOOOTHBIX WICHOB.
Berucinm A, nony4uB HyIu B KAKOM-JIMOO CTONOLE U PA3JIOKUB 110 HEMY.

2 -1 4
A, =3 4 11
3 -2 1

[Tomyyrm HyIM BO BTOPOM cTOJIOIE. BeIuTeM 13 BTOpoi CTPOKH MEPBYIO CTPOKY, YMHOKEHHYIO
Ha (-4). BerureM U3 TpeTbell CTPOKU NEPBYIO CTPOKY, YMHOKEHHYI0 Ha 2. [Tonyunm cineayrommii
OIPEEIINTEND:

2 -1 4
A, =l1 0 27.
-1 0 3

BbupciM 3ToT onpeienTeh, PaIoxKiB [0 BTIOPOMY CTOJIOLTY:
2 -1 4

A, =11 0 27/=-1-(-)**-
-1 0 3

11 27
-1 3

‘=60.



‘A 60

A 60
_A; _60_
* A 60

11 -1 1
5. Marpuna cucrembl 4 =8 3 —6 |. Marpuiia cBOOOIHBIX WICHOB cHcTeMbl B =| 2
-4 -1 3 -3
X1

Marpuiia HeU3BECTHBIX CUCTEMBI X =| X,
X3
X=A"B
Haiinem oO6paTHy0 MaTpuily METOJIOM anreOpanuecKux JA0NOJHEHHH:

Haitnem onpenenutens MaTpuibl A:

detA=-1
3 -6
:_11-%—1. —
A= (D ‘_1 3‘
8 -6
=_11+2. =0
Ao= (D2 3‘

A= () [ 3][=4

Ay = (02 [ ‘J}—z

-1 3
Azz=(—1)2+2-l_4 ;1=—1
Ag=(7 =3
A31=(—1)3*1-‘; :2‘=—3
Aaz=<—1>3+2-‘1 ‘1‘=—2



1 1
— —l 3+3_ :_5
Ay =(-1 3 3‘
. 3 -2 -3 -3 2 3
Torna o6paTHas MaTpuia A~ =7 0 -1 -2|=l0 1 2
4 -3 -5) (-4 3 5
~3 2 3\ (1) (-3-142-2+3-(-3)) (-8
X=A*.B=|0 1 2| 2 |=]0-1+1-2+2-(-3) =|-4
_4 3 5)(-3) |-4.143.245.(-3)) |-13

Orser: X, =-8; X,=-4; X;=-13.

6. [lepenuiuem cucreMy ypaBHEHHI B MAaTPUYHOM BHJIE U PELIMM €ro MeToaoM ['aycca

11 -1/6
A=2 3 —-4121|.
7 -1 36

Ot 2 cTpoku oTHHMaeM 1 CTpOKY, YMHOKEHHYIO Ha 2; 0T 3 CTPOKM OTHUMAeM 1 CTpOKy,
YMHOXXEHHYIO Ha 7:

11 -1i6
A=|0 1 -29
0 -8 4 |-36

Ot 1 cTpoku oTHHMaeM 2 CTPOKY, YMHOKEHHYIO Ha 1; Kk 3 cTpoke 10o0aBisieM 2 CTPOKY,
YMHOXXEHHYIO Ha 8:

10 1 |-3
A=/01 -29
0 0 -1236

3-y10 CTPOKY JenuM Ha -12:

10 1 |-3
A=/0 1 -29
0 0 1 |-3

Ot 1 cTpoku oTHUMaeM 3 CTPOKY, YMHOXKEHHYIO Ha 1; Kk 2 cTpoke 100aBisieM 3 CTpOKY,
YMHOXCHHYIO Ha 2:

1 0 0p
A={0 1 03 |
0 0 1-3

Orser: X,=0; X,=3; X,=-3.

7. Ob1iee pereHne CUCTEMBI X; = 2 —2X, —3X; + Xg; X, = X,5 X3 =Xg; X, =—Xg; X5 = Xs.



Konmponvnaa paooma Ne2 «Ananumuueckan zeomempusn Ha RAOCKOCHU)

1. YpaBuenue croponsl AB: 3X+5y+31=0. YpaBuenue croponsl BC: 3X+y+2=0. YpaBHenue
croponbl AC: 8x-3y+50=0.

2. Ypasuenue BoicoTsl AN, :2X-y+4=0. Ypasuenue BoicoTsl BN, : 9X+10y-166=0. YpaBHeHune
BbicoTbl CN,: 17x+6y-150=0.

3. YpaBHenue menuansl AM, : 3X-2y-3=0. YpaBuenue meauansl BM , : X+4y-15=0. YpaBHenue
meauansl CM, 1 x-3y+6=0.

4. tgA=3.
5 VYpaBuenune AE : 11x+7y+3=0. Ypasuenue AE, :7x-11y-29=0.

6. B,(7;-6).

. 44
7. Pacctosnue ot Touku C o npssmoii AB paBHO — .

V17
8. ¥YpaBuenue npsmoit CC,: 2x-y+8=0.
9. Ypasuenue npsimoii CS: 30x+7y-146=0.
10. {nuna croponsl AB paBHa J80.
11. Ilnomane Tpeyronbauka ABC paBna 42,5.
12. IMonyocu a=7, b=5.
13. Bepumnsr 4, (-2;0), 4,(2;0).

14. DKCcLEHTpPHUCHUTET paBEH e

15. YpaBHeHus acumMnTor Yy = —7)( , Y= -

Konmponvnaa pavoma Ne3 «Beeoenue 6 ananusy

HaiiTu npenens! pyHKIUH

L 4%° —x+5 _4
' !ED x® +3x2 +1
x? -1 1

2. lim————==2>
lemxz—Zx—B 2

. 1—cos4x
3im = o =

- 8
XHO] X-sin x

HccaenoBarb (GyHKIHM Ha HENpPepbIBHOCTb, HAWIWTE TOYKH Pa3pbiBa, YKaKHTE
Xapaxkrep pa3pbiBa.



1. x="-1—TO0uYKa yCcTpaHUMOTI'0 pa3pbIBa, X=1 — TOUKa pa3pbIBa IEPBOIO POAA.
2. X=0—ToYKa YCTpaHUMOTO Pa3pbIBa, X=2 — TOUKA pa3pbiBa BTOPOTO POJa.
KonTpoabHnas padora Ned4 «luddepenunaibHble ypaBHEHU

1. y* —x*=16.

3 5
2. y=—x——InC(2x+1).
y=2X=4 ( )

3. y* +4x* -8Cx=0.
4, y=Ce ™ +2x-1=0.

5. ypaBHeHue bepuymnu

X3
6. y=€—5inX+ClX+C2

7. 2y% —4x% =1.

8. y=Ce ¥ +C.e"

X =X 1 X
9. y=Ce" +C,e +§xe
10. y =e* +x°.

Kountpoabnas padora NeS5 «Psabn»

1. Psin pacxomurcs.

2. Psin cxomurcst.

3. Psin pacxoaurcst.

4 Pan cxomurces.

5. P cxomurest.

6. Psin pacxomurcs.

7. Psin cxomuTest abCOMOTHO.

8. IHTepBasl CXOJMMOCTH CTENEHHOTO psiza [-6;8].
5.4 OTBeThl HA HHAMBHAYAJIbHbIE JOMAIIHUE 32 JAHUS
NupnBunyansHoe nomMamHee 3aganue Nel «JieMeHThI JIHHEHHOH aaredpb»
1. Onpenemarens A = 120.

13
2.(A-B)=|6 10
2 24



(2 10 - 15]
3. (3BA+CB)=

-3 2 20
3 5 10
49 49 49
a.pr-| 8 -3 -6
49 49 49
4 -26 -3
49 49 49

HNuauBuayanbHoe 1oMaliHee 3ajanue No2 «AHAJIMTHYECKAS] FTeOMeTPHUS HA MJIOCKOCTI
1. VpaBHenue miockoct 5x + 12y + 10z - 94 = 0.
x-=4 y-4 z-10

3 6 -8

2. Kanonuueckoe ypaBHenue npsiMmoit AB:

4
3. O6bem upamuasl ABCD paBen 3?

4. ITnomans rpanu A1A2Az paBna 8,078.
5. Paccrosinue ot BepmmHbl A1 10 pedpa A2As3 paBHo 2,596.

6. YpaBHEHHE TUIOCKOCTH, TPOXOAAIINX Yepe3 BepmuHy A mapaiensHo rpaau BCD:
x+y+2z—16=0.

7. Vron mexay pebpom AB 1 rpansio ACD pasen 36,45° .

NuapuBuayansHoe nomamHee 3axanne Ne3 «/IndepennuanbHoe HCUYHCTCHHE)

Ly = 2x° +1
T Ux +2x+3
2. 2x5—3x2+5:g
le 3x° +4x° -x 3
3.y =cosx™"* - (cos x- Incos x —tgx - sin x)
4.y, =3t°
5y _4-2x
: 2y_9"

NuauBuayanbHoe nomamHee 3aganne Ne4 « MHTerpaibHOE HCHYUCICHHE)

1. 2x° +4x* +3x+C
2. iarctg§+C
12 4

In® x

3. +C




4, 1sin 2x—1c052x+C
4 2

5. %In(x2 +2x+2)+arctg(x+1)+C

6. C—In‘l—x+\/5—2x+x2

7. 1sin 3X+ isin11x +C
6 22
1
4
9. 4.
NuauBuayanbHoe noMamHee 3aganne NeS «Psaabi»
1. Pacxomurcs.

2. CxonuTcs yCIOBHO.

3. [-2;2).



