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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)

Ko n PesynbTathl 00yUeHHs 1O AUCIUTLTHHE
Haszsanue OTTOTI Konn (dopMyTUpoBKa
BO, ¢dbopMynIpoBKa HMHAUKATOpa Kon
COKpAIICHHOC KOMIETCHIINU AOCTIKCHUA pesynb DopMyIHpOBKa pe3yiIbTaTa
KOMIIETEHIINU
TaTa
08.03.01 OIIK-1 : Ciocoben OIIK-1.1k : PA1 3HaHME | CHCTEMbI MATEMaTHYECKHUX
«CTpoHuTeNnsCTBO» | pemaTs 3a1au, BJajeeT 3HAaHUI U HABBIKOB IS
(B-CT) OTHOCALIMECS K MaTEMaTHYECKUMU pelIeHus CTaHJapTHBIX
npo¢eccroHaNbHOM METOJIaMH 1 3ama4 npodeccuoHanbHOM
JeSITEIbHOCTH, HaBBIKaMU JUIS JIeSITETIbHOCTH
IPUMEHSISI METObI (opMynupoBaHUs P2 YMmeHue | NpuMEHSTh CUCTEMY
MOJICTTHPOBAHNS, Y peIIeHust MaTeMaTHYECKUX 3HaAHUN
MaTeMaTHIECKOTO TEXHUYECKUX U Tt (GOPMYITHPOBAHUS U
aHaJNM3a, TEXHOJIOTHIECKHX pEIIeHNs TEXHUIECKUX U
€CTECTBEHHOHAYYHBIE | MpoOieM TEXHOJIOTHUECKHUX MPOOIIeM
1 O0ILIEHHKEHEPHBIE PJ13 HaBeik | BnajmeHus
SHaHUA MaTEMaTHYECKUMU
METOAAaMHU M HABBIKAMU JIJISI
(dbopMynMpoBaHUs U
peleHHsI TEXHUYECKUX U
TEXHOJIOTHYECKHX MPOOIIeM

2 MecTo qucuumiannbl (MoayJsi) B ctpykrype OINIOII

Jucuunnuna «Beiciias MaTreMaTuKay OTHOCHTCS K OCHOBHOM yacTu «bioka 1 JlucuuminHel
(Momynm)» ydeOHoro muana HampaiieHus 08.03.01 CtpouTenbCTBO, W MMEET JIOTHYECKYIO W
COJIePIKATETHbHO-METOJUYECKYI0 B3aUMOCBSI3b C JHUCHUIUIMHAMH OCHOBHOW 00pa3oBaTenbHON
nporpamMmebl. JIuciuIuinHa Oa3upyeTcss Ha KOMIIETCHIMSIX, C(OPMHPOBAHHBIX Ha MPEIBIIYIIEM
ypoBHE oOpa3oBaHus. [[is u3yueHus BhHICIIEH MaTeMaTHKU TpeOyeTcs KadyeCTBEHHOE 3HaHUE
IIKOJILHOTO Kypca alreOpbl, TeOMETPUN, TPUTOHOMETPUH, HaYaJl aHaIn3a, HH(POPMATHKH.



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 €MKOCTh
Hassanue ?))60 pv:::-l Hacrs I/I(.Yl?/lql)<0)c AynutopHas Breayu- CPC (;)T()Tpe]:fl
OI1OI BO Y vII 3(1)5‘) yAHTOop TopHas
s GO, | 38y | Beero Tt
03D0)
JeK. | mpak. | mab. ITA KCP
08.03.01 0300 | BLB 1 5 17 | s 8 o | 1| o | 163 5
CTpOUTEILCTBO
08.03.01 0300 | BB 2 4 17 8 8 o | 1| o | 127 5
CTpOHTETHCTBO

4 CTpyKTypa U co/iepKaHue JMCUUILITHHBI (MOTYJIsA)

4.1 Ctpykrypa ucuumiiunsl (moay.as) aias 0300

Tematnueckuil 11aH, OTPAXKAIOIINUN COJEPIKAHUE AUCITUIUTHHBI (MIEpEeYeHb Pa3/IeJIOB U TEM),
CTPYKTYpPUPOBAHHOE MO BUIAM Yy4YeOHBIX 3aHATHUH C yKa3aHHEM HX OObEMOB B COOTBETCTBUH C
y4eOHBIM IIJIAaHOM, TTpHUBEIeH B Tabmuie 3.1

Tabmuma 3.1 — Pa3gensl nucuumuiHbl (MOIYNs), BHIBI YY€OHOW NEATEIBHOCTH U (DOPMBI
TeKylero KouHtpois ains O3d0

4.2 CopepixaHue pa3iesioB U TeM TUCHUILUIHHBI (MoayJs) nias O3D0

5 Metoanueckue yKa3aHus J1Jis 00y4arOIIMXCHA M0 U3YYEHUIO U Peau3alu JUCIUINIMHBI
(MmonyJis)

5.1 Meroanyeckue peKOMeHAAUUH O0YYAIOIIUMCS MO0 M3YYEHHMIO JAUCHUIUIMHBI M 10
o0ecrnevYeHnIo CaMOCTOSITeJIbHOI padoThl

[Ipu peanuzanuu JUCHUIUIMHBL (MOZYJNSI) MPUMEHSIETCS AJIEKTPOHHBIN ydeOHBIH Kypc,
pa3MenIEHHbBIN B ccTeMe AIIEKTpOHHOTo o0yueHust (Moodle).

CamocrosiTenpbHass paboTa CTYIEHTOB SBISETCS HambOoiee MNPOIYKTUBHOW (opmoi
00pa30BaTeIbHOW M IO3HABATENBHOM JESITENbHOCTH CTYJEHTa B Iepuoa oOyueHus. Tekymias
CaMOCTOsITeNIbHAs paboTa HallpaBieHa Ha YITyOJIeHHE U 3aKperyieHHe 3HaHUH CTyACHTOB, pa3BUTHE
IpakTHUYeCKUX yMeHud. Tekymas caMocTosTenbHas paboTa BKJIOUaeT B cedsd: padboTy ¢
JEKIMOHHBIM ~ MaTE€pHaJIOM, OIEPEXkKAIoIIyl0 CaMOCTOSATENbHYI0O paboTy, MOATOTOBKY K
IIPOMEKYTOYHON aTTECTaLUU.

Jlns npoBeneHus 3aHIATUN JIEKIMOHHOTO TUIIA UCIOIb3YIOTCS YUeOHO-HAMIAAHbIE TOCOOUS B
dopMe TNpe3eHTALlMOHHBIX MaTepualoB, OOECIEUYMBAIOIIME TEMATUYECKUE WIUTIOCTPALUH,
COOTBETCTBYIOLIUE TEMaM JICKLIUI, IIPEICTABICHHBIM B ITyHKTe 5 HacTosmen PIIJI.

[Tpu npoBeieHNH NPAKTUYECKUX 3aHATHAX NIPUMEHSIETCS METO KOOIIEPAaTUBHOTO O0yUCHHMS:
CTYIEHTbl paboTaloT B Manblx rpymmax (3 — 4 den.) Haj WHAWBUIYAIbHBIMU 33/JaHUSMH, B
IIPOLIECCE BBIMOIHEHMSI KOTOPhIX OHU MOTYT COBEIAThCs Ipyr K apyry. [IpenonaBaTenb, B CBOIO
ouepeib, HabuoaeT 3a paboToi MabIX TPYIII, a TAKXKe MOOYEPEHO PAa3bACHSIET HOBBIM y4eOHBII
MaTepHuall MajJbIM IpyIIaM, KOTOpbIe 3aKOHYMWIM padoTaTh HaJl MHIUBUAYAIbHBIMU 3aIlaHUSIMH TI0
IpebIIyIIEMy MaTepHaly.

s obecrieueHHs] CUCTEMAaTUYECKOW U PETYISIpHON paboThl MO0 M3YUYEHUIO TUCLMILIMHBI U



YCHEUIHOTO TMPOXOXKIACHUSI TEKYIIUX M IPOMEXKYTOUHBIX KOHTPOJIbHBIX HCIBITAHUN CTYIEHTY
PEKOMEHIYETCSI IPUACPKHUBATHCS CIEAYIOLIEro MopsAaKa 00yUeHus:

- CaMOCTOSITENILHO OMPEENIUTh 00beM BPEMEHH, HEOOXOIUMOTO Ui MPOPAOOTKH KasKIOM
TEMBI;

- peryaspHO u3y4aTh KaXIyI0 TEeMy AUCHMUIUIMHBI, HUCHOJb3YS pa3inyHble (HOPMBI
WHANBUAYATbHON pabOTHI;

- COTJIaCOBBIBATH C MPENOJIaBaTEIEM BHU/IbI paOOTHI IO U3YUYEHHIO TUCLUTUINHBI.

[Ipy BBIONHEHUH HMHAWBUIYAIbHBIX JOMAlIHUX 3aJaHUIl HEOOXOIMMO HCIONb30BATh
TEOPETUYECKUI MaTepHal, IeiaTh CChIIKA Ha COOTBETCTBYIOIIUE TEOPEMBI, CBOMCTBA, (DOPMYIBI U
np. Pemenne N/I3 BoimosHsAETCS MOAPOOHO M COAEPKUT HEOOXOIUMBIE MOSICHUTENbHBIE CCHUIKH.

CaMocTOATeIbHOCT, B y4eOHOW paboTe CHocoOCTBYET pPa3BUTHUIO 3aMHTEPECOBAHHOCTH
CTYJIEHTa B U3y4aeMOM MaTepHalie, BHIpadaThIBACT Y HETO YMEHHE U TOTPEOHOCTh CaMOCTOSITEIHHO
MOJTy4aTh 3HAHUS, YTO BEChbMa Ba)KHO IS CIICLIMAJIMCTA C BBICIIUM 00pa30BaHUEM.

[lenpto camMOCTOSITENFHOW pabOTHI CTYIACHTOB SIBIISIETCS OBIaJeHHE (PyHIaMEHTATbHBIMU
3HAHUSAMU, MPOPECCUOHATBHBIMU YMEHHUSIMU U HABBIKAMU JIEATEIBHOCTH IO MPOQUITIO, OMBITOM
TBOPYECKOM, HCCIIEOBATENBCKOM JAESTEIBHOCTH.

CamocTosaTenpHas paboTa CTyIEHTa BKIIOUACT CIEAYIOMME BHUIBI, BBINOIHICMBIE B
cootBercTBUU ¢ ®PI'OC BO u pabounm yuyeOHbIM IIaHOM:

- ayIuTOpHas caMocTosiTeNbHas paboTa CTyIdeHTa MOJA PYKOBOJICTBOM M KOHTPOJIEM
[penoaaBaTess Ha JIEKINH;

- BHEayAMTOpHas CaMOCTOsTeIbHas paboTa CTyIEHTa: HU3Y4YEHHE TEOPETUYECKOTO
MaTepuaia, MOJArOTOBKA K ayAUTOPHBIM 3aHATUSAM (JEKIUS, TPAKTHUECKOe 3aHITHE, KOHTPOJIbHAs
paboTa, TECTHpOBaHHWE, TEOPETHUYECKUI  OMpOC), JIOTOJHUTEIbHBIC  3aHATHSA, TEKYyIIHe
KOHCYJIbTAllU! 1O JUCLHUILIINHE.

Jlist caMocTOoATeNHHON PaboThl CTYACHTOB B AJIEKTPOHHOM Y4€OHOM Kypce, pa3MemEHHOM B
cucreMe dnekTpoHHoro oOydenusi (Moodle), comepkuTcs Bech HEOOXOAUMBIM TEOPETUUCCKUN U
MPaKTUYECKHUI MaTepual, a TaKXKe BUACOJIEKINH, TecThl U U/13.

KoHTpoJsib yCrieBaeMOCTH OCYIIECTBISETCS B COOTBETCTBUU C PEUTHUHIOBOM CHCTEMOM
OIICHKM 3HaHW# cTyneHToB. OleHka 1Mo AucCHUIUIHHE omnpeaensercs mo 100-06ampHON mmIKane Kak
cymma OamioB, HaOpaHHBIX CTYICHTOM B pe3ylbrare padOThl B cCeMecTpe: 00s3aTeIbHBIMU
OayIaMM OIIEHMBAETCS MMOCEIEHUE JIEKIIMOHHBIX 3aHATHI, paboTa Ha MPaKTUUYECKUX (CEMUHAPCKUX )
3aHATUAX, TEOPETUYECKUH OMpPOC, TECThl, BBIIOJHEHUE KOHTPOJBHBIX pabor, WJI3,
MPEyCMOTPEHHBIX YICOHBIM IIJIAHOM.

Pacrnipenenenne 6ayisoB TOBOJUTCS 10 CTYAEHTOB B Ha4ajie CEMeCTpa.

Y4eOHBIM MIaHOM MPETyCMOTPEHBI KOHCYIBTALlMU, KOTOPBIE CTYAEHT MOXKET MOocemaTh 1o
JKEJIAHHUIO.

5.2 Oco0eHHOCTH oOpraHu3amuu OOyYeHHS JIsi JHI[ ¢ OTPAHHYEHHBIMH BO3MOKHOCTSIMHU
310POBbSI 1 HHBAJTUI0B

ITpu HEOOXO0IMMOCTH 00YYaIOLIMMCS U3 YHUCIIA JIHILL C OFPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/10pPOBbS U
MHBAJIUAOB (110 3asiBJICHUIO 00YYaIOLIErocs) NpeaocTaBiseTcs yueOHas HHPOpMaLus B TOCTYITHbIX
¢dopMax ¢ yueToM UX UHJIUBUIYaAIbHBIX ICUXO(PU3NUECKUX 0COOEHHOCTEH!

- JUIS JIUI] ¢ HApYIICHUSMHU 3pEHHs: B MeYaTHON (opMe YBETHYECHHBIM mpudTom; B Gpopme
AIIEKTPOHHOI'O JIOKYMEHTA; WHAVBUyaJIbHbIE KOHCYJIBTaIluU c NpUBJICYCHHEM
TU(dI0CYpIOTIEPEBOAUNKA; MHANBUAYATbHbBIE 3aJaHHsI, KOHCYJIbTAlUU U JIp.

- JJIs UL ¢ HApYIICHUsIMU cllyXa: B Me4aTHoi (opme; B hopMe 3JEKTPOHHOTO JOKYMEHTA;
MHAVBUYalIbHbIE KOHCYIBTAllMM C IPUBJIECYEHUEM CYpIONEPEBOAUNKA; UHIMBUYaJIbHbIC 3a/1aHNUS,
KOHCYJIBTAIMH U Jp.

- U1 JIAL ¢ HAapyIIEHUSIMH ONOPHO-ABUraTeIbHOIO anmnapaTa: B neyaTHoi opme; B popme
AJIEKTPOHHOI'O JJOKYMEHTA; MHIMBUIyalIbHbIE 3a/IaHUs1, KOHCYJIbTALUU U JIP.



6 ®oHA OLEHOYHBIX CPEACTB JISl MPOBEACHHS TEKYILIero KOHTPOJISA U NMPOMEKYTOYHOM
aTTecTAMU O0YYAKOIIMXCS 10 IMCHUIJINHE (MOMYJII0)

B cootBerctBun ¢ TpeboBanusmMu OI'OC BO pns arrectanmu  oOydarommxcsi Ha
COOTBETCTBUE UX TICPCOHAIBHBIX JOCTHKCHUN IIAHUPYEMBIM pe3ylibTaraM OOy4YeHHS I10
JUCIUTIINHE (MOIYIIO) CO37aHbl (DOHIBI OIIEHOYHBIX CPENCTB. THMOBBIE KOHTPOJILHBIC 3aaHUS,
METOJIUYECKUE MATEPUAIIbI, ONPEACIISAIOIINE MPOLUEAYPbl OLCHUBAHUS 3HAHWM, YMEHUN U HaBBIKOB,
a TaKkKe KPUTCPUU M IIOKA3aTed, HEOOXOAWMBIC JJIsi OLEHKH 3HAHWW, YMEHWH, HaBBIKOB W
XapaKTEPHU3YIOUIUe dTarbl (POPMUPOBAHUS KOMIIETEHIIUNA B MPOIECCE OCBOCHHUS 00pa30BaTeIbHOM
nporpammsl, rpezacTanieHsl B [Ipunoxenun 1.

7 YueOHO-MeToAuYeCKoe U MH(OPMAIMOHHOE o0ecnevyeHre JUCHMILTMHBI (MOTYJISA)

7.1  Ocnoenasa numepamypa

1. Tonuapenko, B. M., DnemenTsI BbIcIIei MaTreMaTHKy. : yueOHuk / B. M. ['oHuapeHko,
JI. B. Jlunaruna, A. A. PeinoB. — Mocksa : KnoPyc, 2023. — 363 ¢. — ISBN 978-5-406-11529-9.
— URL: https://book.ru/book/949361 (nara obpamenus: 14.11.2024). — TekcT : 3IEKTPOHHBIN.

2. Makapos, C. U., Briciiasg MaTemMaTuka: MaTeMaTHUYeCKUI aHAIU3 U JIMHEIHas anredpa :
yuebHoe mocobue / C. Y. MakapoB. — Mocksa : KaoPyc, 2020. — 320 c. — ISBN 978-5-406-
01838-5. — URL: https://book.ru/book/936531 (mara oOpamenms: 14.11.2024). — Texkcr :
JJIEKTPOHHBIN.

3. unaues, B. C. Bricmas matemaruka : yueOnuk / B.C. lumageB. — Mocksa :
NH®PA-M, 2022. — 479 c. — (Bricmiee oopazoanue). — DOI 10.12737/5394. - ISBN 978-5-16-
010072-2. - Texct : snekrponHbd. - URL: https://znanium.com/catalog/product/1850356 (nata
obpamenus: 18.11.2024)

7.2 /[onoanumenvnas numepamypa

1.  bapaymkun, B. B. MaremaTtrka. DeMeHThI BBICIICH MaTEeMAaTHKHU : YYeOHUK : B 2
tomax. Tom 1/ B. B. bapnymkun, A. A. Ilpokopse. — Mocksa : KYPC : UH®PA-M, 2021. —
304 c. — (Cpennee mpodeccuonanbHoe oOpazoBanue). - ISBN 978-5-906923-05-9. - Tekcr :

anektporabii. - URL:  https://znanium.com/catalog/product/1235904 (mara oOparmmeHus:
01.03.2023). — Pexxum gocTtymna: mo MoJIm1cKe.
2. bapnymkun,B. B. Maremaruka. DiaeMeHTHl BbICIIEH MaTeMaTWKH : Y4eOHHK : B 2

tomax. Tom 2 / B. B. bapaymkun, A. A. [IpokopseB. — Mocksa : KYPC : UHOPA-M, 2021. —
368 ¢. — (Cpennee mpodeccuonanpbHoe oOpazoBanue). - ISBN 978-5-906923-34-9. - Tekcr :

anektporHbii. - URL:  https://znanium.com/catalog/product/1178146  (mata oOparmieHus:
01.03.2023). — Pexum goctyma: mo moJII1cKe.

3. byrpos, S. C. Beiciias marematuka. 3aJladHHK : ydyeOHOE MOcoOHe JUIsl By30B /
A. C. byrpos, C. M. Huxonbckuit. — Mocksa : WU3narensctBo FOpaiir, 2023. — 192 c. —
(Beictiee  oOpazoBanme). — ISBN  978-5-9916-7568-0. — Tekct : SIeKTpOHHBIA //
ObpazoBatenbHas tnargopma HOpait [caiit]. — URL: https://urait.ru/bcode/511713 (nmata

obpamenus: 01.03.2023).
4.  OOpa3oBaTelbHBI MaTeMaTHYECKUN cailT Exponenta.ru juist CTyAE€HTOB, U3Yy4alOIUX
BBICIIYIO MAaTEMATHUKY, U JJIs Iipenoaasateneil Mmarematuku (Exponenta.ru )

7.3 Pecypcovt ungpopmayuonno-menekommynuxkayuonnou cemu ""UHnmepnem',
6KNI04as npogeccuonanvuvie 0a3vl OAHHLIX U UHOOPMAUUOHHO-CHPAGOUHDbLE
cucmemsl (npu HeobX00UMOCmu):

1. Marematuueckuii popym Math Help Planet (http://mathhelpplanet.com/static.php)
2. Oobpa3zoBarenbHas miatdopma "FOPAUT" - Pexxum noctyna: https://urait.ru/
3. Cucrema snekrpornoro odydenus BI'VOC (http://edu.vvsu.ru)



4. OnexkTpoHHas OMOIMOTEYHasi cUCTeMa «YHUBEpCUTETCKas OHONIMOTEeKa OHJAMH» -
Pexum noctyna: http://biblioclub.ru/

5. DOnexrponHo-6ubGnuoTeyHas cucrema "BOOK.ru"

6. DnekrpoHHO-OnOmoTeunas cuctema "ZNANIUM.COM"

7. OnektpoHHO-OnOnmmoreunas cucrtema "ZNANIUM.COM" - Pexum pgocryna:
https://znanium.com/

8.  Open Academic Journals Index (OAJI). IIpodeccuonansHas 6aza gaHHBIX - Pexxum
noctyma: http://oaji.net/

9. [Ipesunentckast Oubnmoreka wuMm. b.H.Enmenmua (0a3a [JaHHBIX pa3iIHMYHBIX
npodecCHoHANBHBIX 00nacTeil) - Pexxum gocryma: https:// www.prlib.ru/
10. NudopmannonHo-cnpaBoynast cuctema "Koncynsrant [lmtoc" - Pexum gocrtyma:

http://www.consultant.ru/

8 MarepuasbHO-TeXHHYECKOE o0ecreyeHue JAUCHMIUVIMHBI (MOAYJs) W TepeYeHb
HH(OPMAIMOHHBIX TEXHOJIOTHii, HCIO/Ib3yeMbIX MPH OCYILIECTBJICHHM 00pPa30BATEJILHOIO
npouecca no AUCHMILINHE (MOYJ/II0), BKJIOYAs NepevyeHb MPOrPpaMMHOro odecreyeHust

OcHOBHOE 000PYI0BAHUE:

- Kommyrarop SuperStack 3 (16*10/100 19")

- Mynbsrumenuiinas TpuOyna E-Station S

- MyneTumeauitablii npoextop Casio XJ-V2

- MynsTumeauitabiii mpoektop Ne3 Casio XJ-M146

- O6naunsiii Mmonutop 23" LG CAV42K

- O6maynsiii Mouutop LG 24CKS550Z-BP/knaBuatypa/Mbliiib

- O6naunslii MonuTop LG Electronics yepHsblii +K1aBHaTypa+Mbllib
- [Ipoektop Ne 1Epson EB-480

- CereBoil monutop:HyneBol ket Samsung SyncMaster NC240
- Yer-Bo 6ecn.mutanus UPS-3000

[IporpammMHoe obecnieueHue:
- 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)
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D)

E)

E)

D)
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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 MOJAEJIMPOBAHUA
@DOH/| OLIEHOYHBIX CPEJICTB
JUTSI TIPOBEJICHUS TEKYIIET0 KOHTPOJIS
Y TIPOMEKYTOYHON aTTECTAIIUH TI0 TUCIUTUTAHE (MOJIYITIO)

BBICIHAS MATEMATHUKA

Hanpasnenue u HarpaBieHHOCTH (ITPO(UIIb)
08.03.01 CrpoutenbcrBo. CTpOUTENBCTBO

I'on Habopa Ha OIIOII
2023

®opma 00yueHus
OuHas

Bnamusoctok 2024



1 Ilepeyens GpopMupyeMbIX KOMIIETEHIIUH

Kon u popmynupoBka

TCOPCTUUCCKUX U MPAKTUYCCKUX
OCHOB €CCTCCTBCHHBIX H
TEXHUYCCKUX HAYK, a TaKKE
MATEMATHYCCKOTO alrapara

Hazpanue OIIOII BO, Kon 1 hopmynupoBKka HHAMKATOPA JOCTHXKEHHUS
COKpaIeHHOE KOMIIETCHIIHH KOMIIETEHIIUU
08.03.01 OIIK-1 : Cnoco6en pemats 3agaun | OITK-1.1x : Brageer maremaTnaeckuMu
«CTpOUTENBCTBO» po(ECCHOHATBHOM IEATETPHOCTH | METOaMH M HaBBIKaMU TSt (QOPMYITHPOBAHUS 1
(b-CT) Ha OCHOBE HCIOJIb30BaHUS pELICHNS TEXHUYECKUX U TEXHOJIOTMUECKHUX

npobiaem

Komnerenmust cumraercs CcQOpMHpPOBAaHHOW Ha JaHHOM »JTame B Cllyyae,

€CJIn

IOJyYeHHbIE pPEe3y/lbTaThl OOY4YEHHs IO JUCHMIIMHE OLEHEHbI IOJIOKUTEIbHO (Juana3oH
KPUTEPHEB OLICHUBAHUS PE3yJbTATOB OOYUEHUS «3aUTEHO», «YJOBIETBOPUTEIBHOY, «XOPOILIOY,
«OTIUYHO»). B ciaydyae oTCyTCTBHS HOJOXKHUTEIBHON OLEHKH KOMIIETEHLUS Ha JJAHHOM J3Tare

CUHTAeTCsl HECPOPMUPOBAHHOM.

2 Iloka3zaresid OlleHNBAHUA TJIAHUPYEMbIX Pe3yJIbTATOB 00yUYeHUs

Komnerenuus OIIK-1 «Cnocoben pemats 3a1a4u MpoheCCUOHATBHON 1eATEIbHOCTH
Ha OCHOBE HMCII0JIb30BaHMsI TEOPETUYECKUX M MPAKTUYECKUX OCHOB €CTECTBEHHBIX U
TEXHUUYECKUX HAYK, a TAK)KE MaTEMaTHUECKOI 0 anmapaTa

Ta6mmma 2.1 — Kputepuu OlleHKH WHIUKATOPOB TOCTHKEHUS KOMITETCHIITUH

Pe3ynbraThl 00y4yeHuUs 10 JUCLUIUINHE
Kox n popmymmpoBka Ko | Tu
Kpurepuu onenrBanus
WHIIUKATOpa JOCTHKEHHS o
A pe3ynbTaToB 00ydEeHUs
KOMITETEHIINN pe | pe PesyubTar
3- | 3-
Ta | Ta
OIIK-1.1x : Bnameet CHCTEMBI MAaTEMaTHYECKHIX
MaTeMaTHIECKUMI METOAMA | | |, 1 3H | 3HaHMH U HaBBIKOB JUIS - IPaBWJIBHOCTH OTBETA 110
HaBBIKAMH [T 1 aH | pelIeHHs CTaHAAPTHBIX 3a/1a4 COJICPIKaHHMIO 3a/IaHHS; -
(OpMyTHPOBAHHSA U PEIICHHS ne | mpodeccrnoHaNbHOM MIOJTHOTA M TTyOWHa OTBETa
TEXHUYECKUX U JIeITEIILHOCTH
TEXHOJIOTUYECKHX Mpo0IeM y | mpuMeHATS cucTeMy YMEHHE peliaTh CTaH/IapTHhIC
PIT | me MaTeMaTHYeCKUX 3HAHWUH JUIs 3a7a4M AUCIMIUINHEI,
5 - (bopMyTUPOBaHHS U PELICHUS OCHOBHBIE THUITBI KOTOPBIX
o TEXHHUYECKUX U pa30uparoTcst Ha MPAKTUIECKUX
TEXHOJIOTHUECKHUX MTPOOIeM 3aHSITHAX
BJIaJICHUS] MAaTEMaTHYECKUMHU
BJIaJIceT HaBBIKAMH BBIOOpA
Ha | meronamu u HaBbIKaMu JUIs
Pa (bopMys1, METOJIOB U
Bbl | (DOPMYJIUPOBaHUS M PELICHUS
3 MPaBUJIBHOTO MOAX0AA K
K TEXHUYECKUX U
peIIeHHIO 3a/1a4u
TEXHOJIOTHUECKHUX ITPO0IeM

Tabnuua 3amnonHseTcs B COOTBETCTBUH € pasaenioMm 1 PabGodeii nporpaMmbl JUCIUTUIMHBL

(Moyst).




3 IlepeyeHb OLCHOYHBIX CPEACTB

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

KonTponupyemsie miaHupyeMble

KouTponupyembie TeMbl

HaumeHOBaHME OLIEHOYHOTO CPEJCTBa U
npezacrasienue ero B @OC

YpaBHEHUS

JOMaImHEC 3a1aHuC

pe3yNbTaThl 00y4YeHHs JUACLIUILIAHBI . TIpoMeKyTOUHAS
Texymuii KOHTPOIb
arTecranus
Ounas Gpopma 00yueHHs
P11 3HaHHE : OCHOBHBIX 1.1. DneMeHTHI TMHENHON Cob T
HOHATHI U METOJI0B anreGpeI obecenosaHne eer
MaTeMaTHYECKOTO
1.2. Ananutraeckas
arrapara CobecenoBaHue Tect
TeOMETPHs Ha TNIOCKOCTH
1.3. DneMeHTHI
BEKTOPHOU aNreOphl U
AHAJINTHYECKOH CobecenoBanue Tect
TCOMCTPHH B
MPOCTPAHCTBE
1.4. BBeaenue B aHaIu3 CobecenoBanue Tect
1.5. InddepennnanpHoe
Hudpdepenny CobecenoBanune Tect
HCYHCIIEHNE
1.6. UnTerpanbpHoe
p CobecenoBanne Tect
HCYHCIIEHNE
1.7. IuddepeHnnansHbIe
Hudpdepeniy CobecenoBanne Tect
ypaBHEHHS
1.8. Psamer CobecenoBanne Tect
P/12 VYMeHue : IpUMEHSTh WHHBHIyanbHOE T
METObI w | TOMallHee 3aJaHue eer
1.1. DneMeHTHI IMHEHHOU
MATEMATUYCCKOI'O aHFC6pI)I
KonTponruas
anmnapara Ipy pelieHun . p Tect
3amaq pabota
NnnusuayansHOE
JMBHILY Tect
1.2. AanmuTudeckas AOMANIHEE 3a1aHNE
TEOMETPHs Ha MIIOCKOCTH | KonrposbHas
Tect
pabora
NunuBuayansHoe
JUHBHILY Tect
JIOMaIIHee 3aJaHne
1.4. BBeaenue B aHaIN3
Konrponrpuas
P Tect
pabora
NunuBuayansHOe
A Ly Tect
1.5. Judppepennuansaoe | AOMAIIHEE 3a[1aHNC
HCUMCIIEHNE KoHTponbHas
Tect
pabota
WnmuBnayansHOE
A Y Tect
1.6. Unrerpansnoe AOMAIIHEE 3a1aHNe
HCYHCIIEHNE KoHTpobHast
Tect
pabota
1.7. Auddepennnansusie | UnanBugyansHoE Teer




Konrponrpuas
P Tect
pabota
NnpuBuayansHOE
A Ay Tect
JIOMallrHee 3a7aHue
1.8. Psaanr
Konrponsuas
p Tect
pabota
PJ13 HaBrik : ncons30BaHus NunuBuayansHoe Tecr
OCHOBHBIX ITOHSATHI N
’ 1.1. DnemMenTs! MuHeiHON | AOMAIIHEC 3aaHue
(hopMyT 1 METOIOB AIreGDhI
MaTeMaTUYECKOro P KortporbHas Tect
amnmnapara npu paGora
CaMOCTOSTCIIbHOM I/IHﬂI/IBI/IﬂyaHLHOG Tecr
111(5350%0%1 q
perICHIH 3311 1.2. AnanuTHdeckas FIOMATITHOS 3a/1aHHC
TEOMETPHs Ha MIIOCKOCTH | KonrposbHas
Tect
pabota
NnnmBnayansHOE
AUBHIY Tect
JIOMaIllHee 3aaHue
1.4. BBenenue B aHanu3
KonTponrsHas
p Tect
pabora
WNnnusuayansHOE
AUBHILY Tect
1.5. Iuddepenuansroe | AOMAIIHEE 3a/aHKe
HUCYHNCIICHHUEC KOHTpOJ'H)Haﬂ
Tect
pabota
NnnusuayansHoe
AHBHLLY Tect
1.6. UnTerpansHoe AOMAIITHEE 3a1aHHC
UCYHUCIICHHUC KOHTpOJ'H)Haﬂ
Tect
pabota
NnpuBuayansHOE
A Ay Tect
1.7. Inddepenmanpupe | AOMALIHES 3a1aHKE
YpaBHCHHSA KonTtponbsHas
Tect
pabota
WnpuBuayansHOE
A Ay Tect
JIOMaIlHee 3a1aHne
1.8. Psanpr
KonTponsHas
p Tect
pabota

4 Onucanue npouexypbl OlleHUBAHUS

KayectBo c(opMHUpOBAaHHOCTH KOMIETEHIMI Ha JaHHOM JTale OICHUBAETCS II0
pe3yabTaTaM TEKYIIUX U IPOMEXYTOUHBIX aTTeCTALMi MPHU MOMOILM KOJUYECTBEHHOM OLICHKH,
BbIp@)XEHHOU B Oayutax. MakcuManbHas cymMma 0ajuloB Mo AMCHUIUIMHE (Momynmio) paBHa 100
Oasiam.

Bun yueOHoi OTeHOYHOE CPE/ICTBO
JIEATENBHOCTH CobecenoBanue | MJ3 Nel-5 | KonrpospHast pabota Nel-5 | Htorossiii Tect Htoro
Jlexiun 30 30
[IpakTnueckue 25 25
3aHITUS
CamocTosTenbHa 25 25
s paboTa
IIpomexyTouHas 20 20
aTTecTays
Htoro 30 25 25 20 100




CyMMa 6aHJ'IOB, Ha6paHHLIX CTYACHTOM II0 BCCM BHJIaM y‘-Ie6H01>i ACATCIIbHOCTU B paMKax
JUCHUIIIIUHEI, IICPEBOAUTCA B OLICHKY B COOTBCTCTBHHU C Ta6nnueﬁ.

Cymma
6;;]%3 OneHka o
o HPOMEKYTOUHOH XapakTepycTHKa Ka4yecTBa ChOPMUPOBAHHOCTH KOMITCTEHIIUH
aTTecTaluu
JUCLUIUIHHE
CTyaeHT JeMOHCTpUpYeT C(OPMHPOBAHHOCTh JAWUCLHUIUIMHAPHBIX KOMIIETCHIHUH,
oOHapy>KMBaeT BCECTOPOHHEE, CHUCTEMaTHYeCKOe M TIIy0OKoe 3HaHHE Y4eOHOIro
«GATTCHOY | Marepuana, YCBOWJI OCHOBHYIO JIUTEPATYpy M 3HAKOM C JONOJHHUTEIbHON
ot 91 1o 100 COTIIIHOY JUTEPaTypoi, PEKOMEHIOBAaHHOH NpPOrpaMMOi, yMeeT CBOOOIHO BBINOJIHATH
NPAKTHYECKUE 3aJaHMs, INPEJLyCMOTPEHHBIC IPOTrpaMMON, CBOOOIHO OIEPUPYET
PHOOPETCHHBIMU 3HAHUSAMH, YMCHHUSIMH, IPUMCHSET UX B CHUTYALUsX ITOBBIICHHON
CJIOKHOCTH.
CTyaeHT JeMOHCTpUpyeT C(OPMHUPOBAHHOCTh JAWUCLUIUIMHAPHBIX KOMIICTECHIUI:
o 76 10 90 «3a4TeHOo) / OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JOIYCKAIOTCS HE3HAUMTEIbHBIC ONIMOKH,
«XOpOLLIO» HETOYHOCTH, 3aTPYIHEHUS INPH AHAIUTHYECKMX OIEpalusxX, IEpeHoce 3HaHWUI u
YMCHHUH Ha HOBbIE, HECTAHAAPTHBIC CUTYALIUH.
CTyIeHT JeMOHCTPHPYeT CHOPMHPOBAHHOCTh AWCLMIUTMHAPHBIX KOMIICTCHIHH: B
«BauTeHOY / X0l KOHTPOJBHBIX MEPONPHATHI  JOMyCKAIOTCS  3HAYUTENbHBIE  OLIMOKH,
MIPOSIBIISICTCS. OTCYTCTBUE OTHENBHBIX 3HAHMM, YMEHHH, HaBBIKOB II0 HEKOTOPHIM
ot 61 1o 75 «YZOBJIETBOPUTEIH
How IUCHUIUIMHAPDHBIM ~ KOMITETEHIMSIM,  CTYJSHT  WCIBITHIBACT  3HAYNTENIbHBIE
3aTpyAHEHUs! IPU ONIEPUPOBAHNY 3HAHUSIMU U YMEHHUSMH IIPH X ITepPEeHOCEe Ha HOBBIS
CHUTYyaIUH.
«HE 3aUTEHOY / VY crynenta He CGOPMHPOBAHBI JHUCIMIUIMHAPHBIE KOMIICTEHIUH, IPOSBISETCS
ot 41 1o 60 «HEYJOBJICTBOPHUTE Y pMup o P > TP
HEJIOCTaTOYHOCTh 3HAHMUI, YMEHHI, HABBIKOB.
JIBHO»
«HE 3a4TeHO» /
JIMCIMIUTMHApHBIE KOMIIETEHIMH He cdopMupoBaHbl. IIposBISeTCs MOJIHOE WM
ot 0 1o 40 «HEYJOBJIETBOPUTE o .
bHOY MPAKTHYECKHU MOJTHOE OTCYTCTBUE 3HAHMIA, YMEHUH, HABBIKOB.

S IIpuMepHBIE OLlCHOYHbIE CPEACTBA

5.1 IlpumepHbIii NepevYeHb BONPOCOB 110 TeMaM

Tema 1: DneMeHTHI THHEHHON anreOpHI

1.CpopmynupoBaTh CBOMCTBA ONpPEAEIUTENCH.

2.Yro naszpiBaeTca MaTpuuei? Ilepeuncinnuts BBl MaTPHULL.

3.Uto Ha3bIBaCTCS MPOU3BEACHUEM MATPHIL?

4.Yrto Takoe cucTeMa JIMHEHHBIX alreOpandeckux ypaBHEHUH, pellieHe CUCTEMbI?
Tema 2: AHAJIUTHYECKAs TeOMETPHs HA IJIOCKOCTH

5. Kakoe ypaBHeHHE Ha3bIBAIOT OOIUM YPaBHEHUEM MPSIMOI?

6. Kakoe ypaBHeHue Ha3bIBalOT YpaBHEHHEM IMPSIMOI B OTpe3kax?

7. UTo Ha3bIBAaETCsl OKPY>KHOCTBIO?

8. ®opmysa BBIYUCIIEHUS yTIila MEXAY ABYMS MPSIMBIMU.

Tema 3: DiaeMeHTHI

NPOCTPAHCTBE
9.Yto0 Takoe BekTop?
10.Kakue BeKTOpbI Ha3bIBAIOTCS KOJUTMHEAPHBIMU?
11. YUto Ha3bIBaeTCs CKAIIPHBIM IIPOU3BEIEHUEM BEKTOPOB?
12. Heo6xoqMoe 1 10CTaTOYHOE YCIIOBUE MEPIEHIUKYIIIPHOCTH IBYX HYJIEBBIX BEKTOPOB
Tema 4: BBenenne B anaaus
13.lath onpenenenue npeaena GyHKIUNA B TOUKE.
14. Iatb onpenenenue OECKOHEYHO Majiol (PyHKIUU.
15. Tlepeuncnute cBOKCTBAa OECKOHEYHO MaJbIX (PYHKIIMMA.
16. Onpenenenue TOYKU pa3pbiBa IEPBOTO POAA.
Tema 5: JluddepeHunaibHoe HCHUCTICHHUE
17.Yto Ha3bIBaeTCA NPOM3BOIHON (DYHKIIUU B TOUKeE?
18. UTo Ha3bIBalOT 3KCTpeMyMaMH QpyHKIUU?

BEKTOPHOI ajare0pbl M AHAJUTHYECKOH TIeOMeTPpHM B



TOYKCE.

19. ChopmynupoBaTh HEOOXOIUMOE YCIIOBHE CYIIECTBOBAHUS 3KCTpeMyMa (YHKIMU B

20. CdopmynupoBaTh JOCTaTOYHOE YCJIOBHE CYIIECTBOBaHMs mepernda rpaduka

(GYHKIIUHU B TOUKE.

Tema 6: UHTerpajibHOE HCUHCICHHE

21.Yto Takoe nepBooOpa3Has GyHKIIH?

22.KaxkoBa (hopMyJia UHTETPUPOBAHUS 110 YACTIM?

23. KakoBa ¢opMyJia 3aMeHbI IEpEMEHHON B HEOTIPEAEIEHHOM UHTerpane?

24. Kak BBIYHCTSIOTCS TUIOMIAIN TUIOCKUX Quryp?

Tema 7: IuddepeHunanbHbie ypABHEHUS

25.Kakue ypaBHeHUs Ha3bIBaloTCs nudpepeHnanbHbIMUu? CHopMyIHpoBaTh OCHOBHBIE

IIOHATHS.

26.Kakue nuddepeHnmanbHble YpaBHEHUsT Ha3bIBAIOTCS YPaBHEHUSAMHU 1-T0 mopsaka c

pa3AeIISIIOIUMUCS TIEPEMEHHBIMU?

27.Kakue ypaBHEHHs Ha3bIBaIOTCS OJHOPOIHBIMU U (PepeHINaTbHBIMU YPABHEHUSIMU?
28.Kakoe ypaBHEHME HA3bIBAETCS XapaKTEPUCTHUECKUM?

Tema 8: Paasl

29.ChopmynupoBaTh NpeaeabHbIN MPU3HAK CPABHEHUS YHCIIOBBIX PSIIOB.
30.ChopmynupoBath npusHak Jlanambepa.

31.Kakue 4nciIoBbIE Psiibl HA3BIBAKOTCS 3HAKOIIEPEMEHHBIMA?

32. Uro Takoe 061acTh CXOAUMOCTH CTEIIEHHOTO psiaa?

Kpamxue memoouuecxue ykasanus
CobecenoBaHue MPOBOIUTCS TIOCIIC U3YUEHHUST COOTBETCTBYIOIICH TEMBI.
IlIlxana oyenku

Ne bayuer* Onucanue
1 25-30 CraBHTCSl, €CIIM CTYJCHT IOJIHOCTHIO OCBOMJI MaTepHall
2 20-24 CraBuTCs, €CIIM CTYJEHT J0oMycKaeT 1-2 ommoku
CraBuTcs, €CIM CTYJEHT U3JIaraeT MaTeprail HeMOIHO U AOITyCKaeT HETOYHOCTH B
3 10-19 OIIpEe/IeIICHNY NOHATHH WM (OPMYJIUPOBKE ITPABIJI, H3JIaraeT MaTepyrail HeloCIe[0BaTeIbHO U
JIONTYCKAET OIMHOKH
CraBuTcs, ecy CTyJEHT 00HApYKHMBAeT HE3HAHHE OTBETA Ha COOTBETCTBYIOIIEE BOIPOCEHI,
4 6-9 JIOMyCKaeT OMMOKU B ()OPMYITNPOBKE ONpPeNeTIeHIH U IIPABIII, HCKAXKAIOIINE UX CMBICI,

6CCHOp$I,I[O'-IHO 1 HCYBCPCHHO H3JIaracT MaTepHral

0-5 IIposiBisieTCsl OJIHOE WM MPAKTUUYECKU TOJTHOE OTCYTCTBHE 3HAHUM.

* MoryT ObITh M3MEHEHBI IPU YCIOBUU COXPAHEHUS MPOTIOPIIUI.

5.2 UToroshblii TeCT

5 8 -3 -5
A:O 2 4 9
o0 1 -7

0 0 O )

1. Onpeaenutens MaTPULIbI 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 36 13 -0 1 13 -10 -15 -6

A)

AB=|36 -13 -13 AB=-15 -13 1 AB=|-13 -13 36 AB={13 -13 -13



24 -15 -6

AB=[36 -10 1
E) 1313 -13)
-15 5 =5
A= 3 -1 1
3. Panr marpuiist 0 paBeH:

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

—2x,;+4x,+x;=6
x1+2x2:4
3x1+x2—2x3=6
4. PemeHHe CUCTCMBI
A)(2;0;0); B)(-3;2;0); C)(2;2;2); D)(0;2;-2); E)(-2;0;-2).

5 5
5. CKanspHO€ MPOM3BEIEHNE BEKTOPOB a :( 3;2;-1 )I/I b :( 0; 55 -1 )paBHOI
A)3; B)0; C)10; D)9; E)I1l.

> 5
6. BeKTOPHOE TPOM3BE/ICHHE BEKTOPOB :(_1; 0; 4 )I/I b :(_5; 3,2 )paBHOZ

A) (3i-16j43k);  B) (-3i-16j-13k);  C) (5i+6j+2k); D) (7i+6j+3k);  E) (-12i-18-3k).

7. YrnoBoii koadpunueHT npsamoit 8x+6y-7=0 paBeH:
7 3 4 3

A 3: 6o 4. p 3 pi

8. YpaBHeHue npsamoit npoxossiieit uepes Touku A(3;-2), B(6;5) umeer Buxa:

A) 7x-3y-27=0; B) 3x-7y+27=0; C)x-y+27=0; D) 3x+7y=0; E)y=09.

9. Ypasuenue Boicotbl AH B tpeyromsauke ABC c¢ xoopaunatamu A(3;0), B(2;-4), C(8;7)
NMECT 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. YpaBuenne meauansl AD B Tpeyroiasauke ABC ¢ koopauHatamu A(2;-4), B(8;4), C(0;-2)

NMECT 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. Paccrosiaue ot Touku A(6;3) no npsimoit 12x+5y-22=0 paBHo:
A)25; B)25; C)12; D)8&; E)S.
> >

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

12. O6beM nmupaMubl MOCTPOCHHON Ha BEKTOpPax ;

paBeH:

A) 1,5; B)12,5; C)15; D) 9.5; E) 50.
. 4x*°-3x-1
lim —=>% =

13, x~1 3X2—2X—1 =



4 5
A)=; B)0; ©) 2 ; D)4: E)20.
lim arcsin 5x
14. x>0 2x =

A)>; B)0; C)2,5 D)-2; E)I0.

2x-3

lim

15. Tlpenen pyHKImAH x+1 paBeH:
1 1

3 T2 T4
Ne: B 0€r p€r peé.
16. Iponssoxuas dyukimn Y — In ( sin x )paBHaI

_ _ _ 1
_ _ Y== == Y=

A) Y=Ugx, Byy=clgx. SINX . ) X . E) COS X

—c 4 3
17. Onpenenute MHTEPBAIBI BO3PACTAHUS QYHKIHH Y — 5x'—10x :

A)(—OO;O)U(L5;+°0); B)(1,5;+°0); C)(O;2>; D)(—OO;O)U(ZJ"'OO);E)(—00;'"00).

18. ®ynkmus Y — X _ln< 1+x ) UMEET SKCTPEMYM IIPH:
A) x=¢; B) x=0; C) x=1; D) x=2; E) x=-1.

— 2 —
19. Inowans GUrypsl, OrpaHudeHHOH TuHMAMH Y — DX+2X , V= 1+4x paBHa:
A) 1,125; B)4,25; C)11,5; D) §; E) 2,125.
— o
20. ®ynxrmsay — X +5x—6 uMeeT neperud B TOUKE:

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

— 943 2
21. ®ynxrmsa Y — 2x"=3x JIOCTUTAET MAKCUMYyMa IIpH:
A)x=1, B)x=-1; C)x=0; D)x=6; E) x=3.

dx
22. Wurerpan C052(2X+3) paBeH:
1 1 1
—tg|2x+3)+C —tgx+C —ctg(2x+3)+C
A)2g( X )+ : B)Ztg<2X+3)+C; C)29X+ . D)ch( x* )+ .
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.

E)



2.2 3_
24. Tupdepenumansroe ypasuerne X Y Y + XV =1 gpngerca
A) nmuneitneiM; B) onHoponubiv; C) ypaBHeHueM bepHyu;
D) ypaBHEeHHEM C pa3AEIAIOLIMMUCS IEPEMEHHBIMU.

25. Jlna pemrenus quddepenuuansaoro ypasuenus Y —2Y +y =0cnenyer
A’) HEenoCpPeACTBEHHO IPOMHTErPUPOBATh ITO YPABHEHUE;
B) caenats moactanoBky Y =P {y=p 6

C) cnenarp noactanoBky Y =P,Y =P P ;
D) cocTaBUTh U PEUIUTh XapaKTEPUCTUICCKOE YPABHEHHE.

+x=5
26. O6iuee perrenue qudhepeHIHaIbHOr0 YPaBHEHUS Y AMEET BUJI:

x? x? x°
=5x——+C =—+C =5x+—+C
Y 2 Y=9 y=5x+C 7 2
A) ;B) ;0 ;D)
27. O01ee penieHre HEOTHOPOAHOTO JIMHEHHOTO MU pepeHInaIbHOTO YpaBHEHUS! BTOPOTO
y +y—12y=0
nopsKa MMeeT BUJ:

_3-n—2
28. O6wmuit uieH psaa Ton?+1 Torna yeTBepTHIN WICH psila anpaBeH:
10
A) 17 B)0; ©)1/2; D)<=

3 (x=3)"
29. IHTEepBaIOM CXOAMMOCTH CTEIIEHHOTO psima n=1 1 5" apnseres:
A) [-2; 8); B)(-2;8); C)(-2; 8]; D)[-2; 8].

30. lano muddepenumansuoe ypasuerne Y —2Y +10y=0_ Torga coorsercryromee emy
XapaKTEPUCTUIECKOE YPAaBHCHUE UMEET BH/]I
A) 1+2k+10k*=0, By k*~2k+10=0. c) k’~10k+2=0, p) 2k*—k+10=0

Kpamxue memoouueckue ykazarusi

I[ITM conepxaT TeCcTOBBbIC 3aJaHHUS C BHIOOPOM OJIHOTO WM HECKOJBKHX MPAaBHIBHBIX

OTBETOB, BBOJI YHCIIA.
IlIxana oyenku

Ne Bbannsr Onucanue
1 19-20 3aiaHre BBIIOJIHEHO IMOJHOCTHIO U MPABHIBHO
5 16-18 3aJaHue BBINOJIHEHO MTOJHOCTBIO M [IPABUIIBHO, HO PELICHUE COAEPIKUT HEKOTOPBIE HETOUHOCTH
1 HECYIIECTBEHHBIE OIINOKH
3 916 3aaHune BBIMIOJIHEHO HE MOTHOCTBIO, C CYNIECTBEHHBIMHU OIMUOKAaMHU, HO TOJXO/ K PEIICHHIO,
uzes peleHsi, METO] IPaBUJIbHBI
4 1-9 3aaHue BHITOIHEHO YaCTHYHO, IMEET OMIMOKH, OCYIIECTBIICHA TIOMBITKA PEIICHUS HA OCHOBE

IIpaBUJIbHBIX METOJOB U Hﬂeﬁ PCHICHU.

5 0 3agaHue HE BBITOJIHCHO




5.3 Ilpumepsl 3a1aHU A1 BBIIOJHEHHS KOHTPOJIbHBIX padoT

KonTtpoJsbnasi padora Nel «3y1eMeHTHI JIMHEHHOM aJredpb»

1. PemiuTh cucteMy JIMHEHHBIX anreOpandeckux ypaBHeHUH MeToqoM Kpamepa, pu 3Tom
ornpeenuTens A BEIMHCIATS 10 MPABHITY TPEYTOMBHIKOB
[ I

Ml

2. Peminth cucteMy JIMHEHHBIX anreOpandeckux ypaBHeHUi MetoqoM Kpamepa, npu 3tom

A .
OIIpCACINTCIIb 1 BBIYMCIIUTH Ppa3JIOKUB 110 IICPBOU CTPOKE
(ANl

R

3. Pemuth cucteMy JTMHEHHBIX anredpandeckux ypaBHeHU MeTogoM Kpamepa, mpu 3Tom

|

A
OTIPENICTTUTENh 2 BBIYUCIUTH PA3JIOKUB IO BTOPOMY CTOJIOILY
| (RN

et

4. Pemmuth cucteMy JTUHEHHBIX anreOpanyeckux ypaBHeHH MeToioM Kpamepa, npu 3Tom

ONPEIETUTEIND A3 BBIUHCIIHUTD, [TOJIy4YHB HYJIU B KAKOM-JIMOO0 CTOJIONE U Pa3I0KUB IO HEMY.
[ 4 ‘ (N

5. PemuTh cucteMy JTUHEHHBIX anreOpandeckux ypaBHEHUH MaTPUYHBIM METOIOM

e

6. PemiuTh cucteMy TUHEWHBIX anreOpandeckux ypaBHEHH MeToaoM ["aycca
I

B

7. Haiitu obuiee pemenure HeoqHopoanoit CJIAY.

2x, +4x, +0x, +x, - x, =4,

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

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

KontpoabHnasi padora Ne2 «AHAJUTHYECKAS] T€OMETPHUS HA MIOCKOCTH»

1. Jlansl BeprmHbl TpeyroiabHuka A(-7;-2), B( 3;-8), C(-4;6). HaiiTu ypaBHeHuUs1 BceX CTOPOH B
oOuiem BHIE.

2. Jlanwl BepunHbl TpeyroiabHuka A(-3; -2), B(14;4), C(6;8). Haiitu ypaBHEHHS BCeX BBICOT B

oO01iem Bue (ANI ,BN2 ,CN3 ).



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

o01eM BHjIe (AMI ,BMZ,CMS’).

4. Nansl BepmnHbl TpeyroiabHuka A(1;7), B(-3;-1), C( 11;-3). Haiitu #gA.

5. Jlanbl Bepruabl Tpeyroisauka A(1;-2), B(7;1), C( 3;7). Haiitu ypaBuenus npsmbix AE HAEI
0
MPOXOJAIIMX O] YIJIOM 457k AC.

6. Jlansl BepuHbl TpeyroiabHuka A(-2;-3), B(1;6), C( 6;1). Haiitu Touky Bl, CUMMETPUYHYIO
touke B otHocurensHO AC.

7. Jlansl BepmuHbl TpeyroiabHuka A(-4;-2), B(-6;6), C( 6;2). Haiitu paccrostaue ot Touku C 110
npsimoii AB.

8. lanbl BepmuHbl TpeyroiabHuka A(4;-3), B(7;3), C(1;10). Haiitu ypaBHeHHE npsiMoii CCI,

NpoxoJdiei napauieabHo AB.
9. lanbl BepmmHbl TpeyroiasHuka A(4;-4), B(8;2), C(3;8). Haiitu ypaBHenue npsamoit CS, eciau
BS
=2.

TOYKa S Takas, 4YTO SA
10. lans! BepmuHbl TpeyronbHuka A(-3;-3), B(5;-7), C(7;7). Halitn qymuay ctoponsl AB.
11. Jaubr BepmuHbl Tpeyroibuuka A(-3;2), B(2;-4), C(7;7). Haiitu mnomaas TpeyroibHUKA
ABC.

2 2
X_ + y_ ey 1
12. JlaHO ypaBHEHHE KpUBOIl BTOPOIO MOPsIKa 49 25 . HailiTn BenmmumHy nosyoceu.
2
X _ y2 =1
13. JlaHO ypaBHEHHE KpUBOI BTOPOIO MOPsIKa 4 . Haiitu koopavHAaTHI BEpLIMH.
e yz
— 4+ L =
14. Jlano ypaBHEHHE KPUBOI BTOPOTO MOPSIKA 36 16 . HaiiTu skcrieHTpucurer.
2 2
X Y _
15. Jlano ypaBHEHME KPUBOM BTOPOTO MOPSAKA 49 36 . Halitn ypaBHEHUs1 acUMIITOT.

Kontpoabsnas padora Ne3 «BBeienune B aHAIU3

HaiiTu npeneas! QyHKIHM
e 4x°—x+5

HccienoBarth (GyHKIHM Ha HeNPEPbIBHOCTbH, HAMHTE TOYKHM PpPa3pbiBa, YKaKUTe
XapakKTep pa3pbiBa.



x+4 npu x<—1,
Y=ix*+2 nmpu —1<x<1,
2x npu x=1;

y=9*7* x=0,x=2

2. B TOYKaX

KonTtpouabnas padora Ned «/InpdepennuaibHbie ypaBHEHUS»

1. Haiiaure uactHoe pemieHne audQepeHIaIbHOTO YPaBHEHUS C Pa3ACiSIFOIIAMHCS
niepeMeHHbIMKY dy —xdx=0, y(3)=5.

2. Haiinure oOmee pemienne auddepeHMaIbHOTO ypaBHEHUS C  Pa3AesSIONIUMUCS
MepeMEeHHBIMH O xdx—2 xdy=dx+dy.

.2 2
Tpounterpupyiite onHopoaHoe middeperumansHoe ypastenne 3 XYY =Y —4X".

. Tipounterpupyiite nuneiinoe auddepentuansuoe ypasuenue Y T2y =4X,

. Haitnure obmee penrenne nuddepennuanbHoro ypapaenus: Y —X FSINX .
n 3

3

4

5. Onpenenure Tun gudPepeHuanbHOro ypasHeHus Y =2x° y -2 Xy,
) ;

7. Haiture pemenne auddepenupansioro ypasuenus Y Y =1, ynosnersopsiowero

3aIaHHBIM HaYallbHBIM YCIOBUAM Y — Ly=1 npu x=0,5.
8. Haiigure of1ee pemenue TMHEHHOTO 0THOPOTHOTO AU hepeHIInaIbHOTO ypaBHEHHS

y —16y=0,

9. Haiinure oOuiee penieHre JMHEHHOTO HEOAHOPOIHOTO MU dhepeHIINaTIbHOTO YpaBHEHHS
" — X

y —y=e.

10. HaiinuTe yactHoe peuienue nuddepeHnaibHoro ypaBHEHHS, YAOBIETBOPSIOLIETO

3aJIaHHBIM HAYaJIbHBIM yCJ‘IOBI/IHMy“_ y=2(1-x);y(0)=y(0)=1 .
Kountpoabnas padora Ne5 «Psiabi»
o ( n+2 )2

2
1. MccnenoBaTh Ha CXOUMOCTD psij =1 3n"+n—1 , MPUMEHHUB HEOOXOIUMBIN TTPU3HAK
CXOJIMMOCTH psifia.

i 7n-1
2. UccnenoBaTh Ha CXOOUMOCTD psifg n=1 5" (n 1) , MpUMeHMB npu3HaKk J{anambepa.
> (13
3. MccnenoBaTh Ha CXOAUMOCTD psJl n=1 , IPUMEHUB paIMKaJIbHbINA pu3HaKk Komu.

om

Vn ( n+ 2) , IPUMEHUB NIEPBbIN MTPU3HAK CPABHEHHS.
n

' (7” 5) , IPUMCHHUB BTOpOﬁ IMPU3HAK CPAaBHCHUAA.

M8

1

4. UccnenoBaTh Ha CXOUMOCTD psift "

T MS

5. UccnenoBaTh HA CXOIUMOCTH s "



S 1
Z (3n-1)In(3n-1)

6. UccnenoBaTh Ha CXOAUMOCTB psiJl n=1
Komm.

, IPUMEHNB UHTETPAJIbHBIN PU3HAK

5 (
7. UccnenoBaTh HA YCIOBHYIO CXOJMMOCTb 3HAKOUYEPEAYOIIMNCA psl =1
JleitOuuma.

_1)"
2'n* 1o IPU3HAKY
b
s (x=7)"

8. HaiiTi MHTEpBaI CXOAMMOCTH CTEIIEHHOTO Psija, IPUMEHUB NpHu3Hak Janambepa n=1 n(n+1) .

Kpamxue memoouueckue ykazamusi

KoHTposbHas paboTa I03BONSET ONpEAeiInTh yPOBEHb YCBOEHHMs Martepuana. Ilepen
BLIIOJTHEHHEM  KOHTPOJIBHOH  paboThl HEOOXOAMMO O3HAKOMUTBCS C  TEOPETHUECKHM
MaTepuajoM, IIPeACTABIEHHBIM HAa JIeKIMH, NpopaboTaTh METOAbl peLICHUs 3ajad,
PacCMOTPEHHBIX B THIIOBHIX IIPHUMeEpPax. 3a pa3bsicHEHHEM TPYIHO YCBaHBAEMBIX BOIIPOCOB Kypca

HE00X0IUMO 0OpATUTHCS K MPENOIaBaATENIO.
IlIxana oyenku

Ne banst Omnucanue

1 20-25 3aJjaHue BBINOJIHEHO MOJHOCTBIO M IPAaBUJIBHO

2 15-19 3amaHne BBIIOJHEHO MOJHOCTHIO, HO PEIICHUE COJICPKUT HECYIIECTBEHHBIE OIIHOKU
3 10-14 3agaHue BHIOJIHEHO HE HOJHOCTBIO MM COJICPIKUT CYIISCTBEHHBIC OLIHOKH

4 6-9 3aaHue BBINOJIHEHO YACTHYHO M COAEPIKUT CYIIECTBEHHbIE OMMOKH

5 0-5 3ajaHue He BBINOIHEHO

5.4 BapuaHTbl HHAMBUAYAJIbHBIX JOMALIHUX 3aJaHUI

NuauBuayanbHoe fomMamHee 3agaHue Nel «JieMeHThI JTUHEHHOH aJredpb»

1. Berauciauts OIIPEACIIUTEIIb
-2 4 -6 8
5 3 1 3
A= |
4 -5 -1 -5
-3 2 8 -2

1 -1 2 1 4
A=3 4 -5|,B=|2 -3
|A-B| 5 -2 1 1 -2

2. Beraucautb , €CIId

3. Beruucauts (3BA+CB), ecnu .

3 5 0
A=0 1 =2
4 -2 1

-1
4. Beraucure 06paTHy o MaTpuily A [0 OTHOIIEHHIO K MAaTPHUIIE .

NuauBuayaibHoe JgoMaliHee 3aqaHue Ne2 «AHAJUTHYECKAsi TeoMeTpHs Ha
TIOCKOCTH
1. Jausl Tpu Touku A(4,2,5), B(0,7,1), C(0,2,7). CoctaButh ypaBHeHue miockoctu ABC.
2. Jlanbr nBe Touku A(4,4,10), B(7,10,2). CocTaBbTe KaHOHUYECKOE YpaBHEHHE NPpsiMoi AB.



3. JlaHbl KOOpAMHATHI BepInH nupamusl A(4,6,5), B(6,9,4), C(2,10,10), D(7,5,9). Haiitu
o0wvem nupamusl ABCD.

4. JlaHbl KOOpAUHATHI BepIIUH upamMuibl A1ArAsA4 Ay (7;7; 3), A2 (6; 5; 8), A3 (35 5; 8), As(8;
4; 1). Haiitn miomazs rpanu A AxAs.

5. JlaHbl KoOpAMHATHI BepHIMH mnupamuibl AjAxAzAs A (35 25 -2), Ax(1; 35 1), As (65 2;
0), A4 (0; 2; 2). Haiit paccTositHue OT BepIIMHBI A 10 pedpa A,As.

6. lanbl koopauHaTel BepiuH nupamusisl ABCD. A(3,5,4), B(8,7,4), C(5,10,4), D(7,10,3).
CocraBbTe ypaBHEHHE IUIOCKOCTH, MPOXOSAIIUX Yepe3 BepIInHy A napamiensHo rpann BCD.

7. danbl koopauHaTel BepiH nupamuisl ABCD. A(1,8,2), B(5,2,6), C(5,7,4), D(4,10,9).
Beruucnute yron mexay pedbpom AB u rpansto ACD.

NuauBuayaabHoe nomamuee 3aganue Ne3 «/luddepeHunanbHoe HCHUCTEHHE

y=1x*+2x+3

2x°—3x%+5
3x°+4 x2—x

1 Haiiti mpousBoiHy10 QYHKITMH
lim

2. Haiitu npenen QyHKIUU x>
sinx

y 5 y=C0SX
3. HaiiTi npou3BOIHYIO CTETIEHHO-II0KA3aTeNbHON (PyHKIUN

‘ [
=ik
4. HaiiTu npon3BoiHyI0 (DyHKIIMH, 331aHHOI MapaMeTpudecKu .
X*+y*—4x—9 y+5=0

5. Haiitu npou3BoAHYIO (GYHKIINH, 3aJaHHOH HESIBHO

NuauBuayaabHoe nomamnee 3aganne Ned « MHTEerpajibHOE HCYNCICHHE)

y y f(6x2+8x+3)dx
1. HaliTu HeonpeeIeHHbIA UHTETpall .
1
; dx
2. Haitti HeonpeseneHHbIil uaTerpan I X +16
In’x
—dx.
3. Haiitu HeonpeneneHHbIM nHTerpan X .
y y f xsin2xdx.
4. HaiiTu Heonpe1eleHHbII UHTErpa .
(x+2)dx

-

5. HaiiTi Heolpe/ieNeH bl MHTErpaI OT PALMOHAIBHOM apobn ~ X +2X+2
dx
=
6. Haiitu HeonpeaeneHHbI HHTErpaji OT UPPALIMOHAIBHON (DYHKIIUU \/5_2 X+X
7. HaliTi HeonpeaeeHHbI HHTerpai OT TPUTOHOMETPUUECKON (PYHKIIUU f cos 4xcos7 xdx.
1
X
f ( 2 1 )2 dx.
8. Haiitu onpenenennsiii uaterpan 0 \X +
2
2 X
y=X =—,y= 2X
b 2 b

9. Beruucauts miomaabs GUrypsl, OrpaHUueHHON JIMHUSIMU .

NuauBuayanbHoe q1oMamHee 3aganue NeS «Psabpy



z n+l

1. UccnenoBaTh Ha CXOIUMOCTD

2. UccnenoBaTh CXOAMMOCTh 3HAKOUEPEYIOIIETOCs psia
o ( _ 1 )n -1
1 2n-1

0 Xn
n;nZ”'

. Haiitu HHTCPBAJI CXOAUMOCTU CTCIICHHOT'O pAda
3

Kpamkue Mmemoouveckue YKaszaHu:

[Tpu Bemomnennn MJ[3 HE0OX0IMMO HCIOJIB30BAaTh TEOPETUUECKHM MaTepual, JejaTh

CCBUIKHM Ha COOTBETCTBYIOIIIE TEOPEMBI, CBOMCTBa, (hopMyIsl U jip. Pemenne MJ13 BoimoiHseTcs
HOJIPOOHO U COAEPKUT HEOOXOIUMBIE TMOSICHUTENIBHBIE CCHUIKH.
IlIlkana oyenku

Ne Bansl Onucanue
1 20-25 3amaHus BBITOIHEHBI OTHOCTEIO M IIPABIIIBHO, paboTa 0(hopMIIeHa COTIIACHO TPEOOBAHMUSM,
pelIeHHe COePKUT HEKOTOPhIe HETOUHOCTH.
5 15-19 3amaHus BBINOIHEHBI MOIHOCTHIO, C HECYIIECTBEHHBIMH OMINOKAMH, HO TIOJXO0/] K PEIICHUIO,
ujes peleHHs, METO MPaBUIIbHBI, paboTa oOpMIIeHA COTIIACHO TPEOOBAHHSIM.
3 10-14 3aaHus BBITIOIHEHBI MMOJHOCTBIO, C CYIIIECTBCHHBIMH OIIHOKAMH, HO TTOAXO0 K PEIICHHIO, HIes
pELICHHs,, METOJI IPAaBHIIbHBL, padoTa 0opMIIeHa He O TPEOOBAHUSIM.
6-9 3aaHue BBINOJIHEHO YACTHYHO M COAEPIKUT CYIIECTBEHHbIE OMMOKH

5 0-5 3agaHne He BHIIOTHEHO WM BBIIOJIHEHO HEMPABUIBHO.
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