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1. HOEJIb U 3AJAYU JUCHUIIJIMHBI

I]envio n3ydeHus TUCUUILINHBI SBJIAETCS (OPMUPOBAHUE CUCTEMATU3UPOBAHHbBIX 3HAHUI
B 00nacTu anreOpsl U TEOMETPUU U UX OCHOBHBIX METOIOB; ()OPMHUPOBAHHE MPEICTABICHUN O
HNOHATHSIX U METOJaX MaTeMaTHYeCKOro aHaIN3a, €ro MeCTe U POJIM B CUCTEME MAaTEeMAaTUYECKUX
HayK, UCIIOJIb30BaHUU B €CTECTBEHHBIX HayKaX, a Tak ke (popMupoBaHHE CUCTEMAaTU3UPOBAHHBIX
3HaHUI B 00JaCTH MaTEeMaTH4YECKOTO MOJECIMPOBAHUS MPAKTUYECKUX 3aJad U MX pelICHHE Ha
OCHOBE KJIACCHYECKMX METOJOB M MPHEMOB pemeHus Iu(QepeHraibHbX YpaBHEHUH U
YPaBHEHM B YaCTHBIX ITPOU3BOIHBIX.

3adayu v3y4eHus TUCUUILTAHBIL:
nproOpeTeHne CTYyJeHTaMU TEOPETHUECKUX 3HAaHUH 110 ajaredpe U reoMeTpHH;
OCBOCHHE NPAKTUYECKUX HABBIKOB PELICHUS 33a]a4 alreOpbl U TEOMETPHH;
(GbopMHpOBaHUE ANTOPUTMHUECKOTO MBILICHUS;
(dbopMUpOBaHHE MAaTEMaTUUECKON KYJIbTYpHI;
BbIpa0OTaTh YMEHUS U HAaBBIKM BBIUMCIICHUS NPE/IEIOB, HAXOXKAEHUS IPOU3BOJAHBIX U
MHTETPAJIOB, 10Ka3aTEIbCTBA CBOMCTB U TEOPEM, OTHOCSAIINXCS K OCHOBHBIM ITOHSATHUSAM
MaTeMaTHYeCKOro aHaJIN3a;
HAy4YUTh IPUMEHATh METO/bl MATEMATHUECKOI0 aHAJIN3a JUIsl PEIICHUS 3a]1a4, HAaXOXKACHUS
reOMETPUYECKUX U (PU3UUECKUX BEJIMYUH;
MIO3HAKOMUTb C COBPEMEHHBIMH HAIIPABJICHUAMHU Pa3BUTHUS MATEMATUYECKOTO aHAJIN3a U €T0
PUIOKEHUSAMUY;
chopMHpOBaTh MpPEICTaBICHUsI 00 OCHOBHBIX THNAX Au(QepeHnrnanbHbIX ypaBHEHHN
(YpaBHEHUs ¢ pa3JeNOLMMHUCA IEPEMEHHBIMU, OAHOPOAHbIE AU(depeHnanbHble ypaBHEHUS,
nuHelHble nuddepeHIuaNbHble  YPaBHEHUS IIEPBOTO  TOPSKA, YPAaBHEHUS B  IOJHBIX
muddepeHManax, HUHTETPUPYIOIIUNA MHOXUTENb, JUHEWHBIE YPAaBHEHUH C IOCTOSHHBIMU
KO3 (UIIMEHTaMH) U METOJlaX UX PEIICHHUS;
HAY4YUTh IPUMEHATH AU(QepeHnanbHble YpaBHEHHsS K PEILICHUIO Pa3InYHbIX 3ajay.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucnmmumua «Marematuka» (B1.0.05.07) ortHocuTcs K  00s3aTenbHON  4acTh
npo¢eCCHOHATBHOTO IUKJIA TUCIUIIUH.

Ob6nacThio MpodeccroHalbHON AESITeNbHOCTH 0akanaBpoB, Ha KOTOPYIO OPUEHTHPYET
qucuuIuiiHa «MartemaTHkay, sIBIIseTCsl 0Opa3oBaHue.

OcBoeHME JUCHUIUIMHBI TOTOBUT K paboTe Cco  CIHeAyIIUMH  00BEeKTaMu
npodecCOHATBHOM 1eATeNbHOCTH O0aKalaBpoOB:

— o0y4eHwue; — BOCIIUTAHUE;

— pa3BUTHE; — IPOCBEIICHUE;

— 00pa3oBaTeNbHBIE CUCTEMBI.

[TpodunbHOM 171 TaHHOW AMCHUIUIMHBI SIBJISETCS IMeAaroruyeckas npodeccuoHanbHas
NeSTeNIbHOCTh ~ OakanaBpoB. JlMCHMIIIMHA TOTOBUT K  PELICHUIO CIEAYIOIIUX  3adad
npodecCHOHATBLHOMN 1eATebHOCTH:

8 obacmu neoazo2uyecKoll 0esimenbHOCMu.

— HW3Yy4eHHE BO3MOXKHOCTEH, MOTPEOHOCTEH, IOCTMKEHUH ydaluxcs B 00JacTH
0o0pa3oBaHUS M TPOCKTHPOBAHWE HA OCHOBE TIIONYYEHHBIX pPE3yJIbTaTOB WHAWBHIYATbHBIX
MapuUIpyTOB UX 00Y4YEHUs, BOCOUTAHUS, Pa3BUTHS;

— opraHuzanusi oOydeHWsI M BOCIUTaHHS B cdepe 0o0pa3oBaHUs C HCIOIb30BAaHHEM
TEXHOJIOTUH, COOTBETCTBYIOLIMX BO3PACTHBIM OCOOCHHOCTSAM YYALIUXCS, U OTPAKAIOIIUX
crienuKy mpeaMeTHO 001acTH;

— HCIOJIb30BaHKWE BO3MOXKHOCTEH 00pa3oBaTeNbHOM cpelbl Ajsi obecreueHus] KayecTBa
00pa30oBaHus, B TOM YHCJIE C UCIIOJIb30BAaHUEM MH(POPMALIMOHHBIX TEXHOIOTUH;

— OCYUIECTBJICHHE TNPO(PECCHOHATBHOTO €aMO0Opa3oBaHUs M JUYHOCTHOTO pOCTa,
IPOEKTHPOBAHUE JIaIbHENIIIEr0 00pa30BaTEIbHOIO MapIIpyTa U MPOPECCHOHATILHON Kapbephl.

Jlnst ocBOeHMsA JUCHMIUIMHBI «MaremaTnkay oOy4aromuyecsi HCIOJIb3YIOT 3HAHMS,



YMEHUS, CIOCOOBI ACATEIHHOCTH M YCTAaHOBKH, C(POPMUPOBAHHBIC B XO/€ U3yUYCHHUS IKOJIBHOTO

Kypca MaTeMaTHKU:
— BBIYUCIIUTEIbHBIC HABBIKY;
— OIlEpalvy C YUCIIaMU;
— JIEUCTBUSA C BEKTOpPaMHU;
— peleHue areOpanyeckux ypaBHEHUH;

— cnocoObl peleHus CUCTEM YPaBHEHUH.

OcBoeHre AaHHOW MUCHUILIMHBI SBISETCS HEOOXOIUMOW OCHOBOM JUISI MOCJIECTYIOIIETO
W3YYCHUS TUCIUILINH «AOCTpaKTHAS U KOMITbIOTEpHAs anreOpay, «YucaeHHbIe METOIBIY.

3. TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHMUS JUCHUIIJIMHBI
[Ipouecc wu3yyeHUs JUCUUIUIMHBI HalpaBieH Ha (QopMHpoOBaHUE

KomnemeHuuu.

CJIETYIOIINX

- CnocobeH OCYyIEeCTBJIATh IMOUCK, KPUTHYECKUI aHalM3 W CHHTe3 HH(POPMALUHU, NPUMEHSTH
CHCTEMHBIW TIOAXOJ JUIsl pEIICHUs TOCTaBIeHHbIX 3a1a4 (YK-1).
HaumeHoBaHue H KOJ HHIUKATOPOB JO0CTHKCHUS KOMIICTEHIMIA:

B pe3ynbrare nzyueHuss AMCUUILIIMHBI 00 yYaIOLIUICS TOJIKEH:

3HaAmMb.:

- YK-1.1 - MmexaHu3Mbl U METOJIMKH MTOUCKA, aHAJIM3a U CHHTE3a HH(OpMAIINH, BKIFOYAIOLIHE
METOAMKH ITOCTAaHOBKH L€JIH, CIIOCOOBI ee
JOCTHKEHUS B COYETAaHUH C HAYYHBIM IIPEJICTABICHUEM O pe3ysbTraTax 00paboTku HH(GOpMaIHN

CHCTEMHBIHN nmoaxoa B obnactu O6paBOBaHI/I5{;

3.1).

ymembw:

- VK-1.2 - AHAJIIM3UPOBAThL 3a/1avy, BBIACIATH €€ 0a3oBbIC COCTaBJIAOIIUEC, OCYIICCTBIIATH
ACKOMITIO3UIUIO 3a/la4l, HAXOJUTh U KPUTUUCCKN aHAJIU3UPOBATH I/IH(bOpMaIII/IIO, HCO6XOI[I/IMYIO

JUTSI pellIeHus TocTaBleHHoM 3anaun (VY.1).
eénaoemsp:

- VK-1.3 - METOdaMH YCTAHOBJICHUSA NMPUYNHHO-CIICACTBCHHBIX CBsA3€Hl U MeXaHH3MaMH
IIOHCKa I/IH(i)OpMaHI/II/I, B TOM 4YHCIC C MNPUMCHCHHEM COBPEMCHHBIX HHq)OpMaHHOHHBIX u

KOMMYHHKAITMOHHBIX TexHonoruii (B.1).

4. OBFBEM JUCHHUILINHBI U BUJbl YYEBHOM PABOTHI
OO611ast TPYA0EMKOCTh AUCHUIUINHBI — 3 3aU€THBIX €JUHHIIBI

By yueOHol paboThl Bcero yacos CemecTphbl
1 2
Ay 1M TOPHBIE 3aHATHS (BCEro) 12 6 6
B ToMm uncne:
Ulextu (JI) 4 2 2
[ IpakTiueckue 3aHATHS 8 4 4
[CamocTosiTenbHas padora cryaenToB (CPC) (Bcero) 96 66 30
B Tom uncine:
[lonroToBKa K CEMUHAPCKUM 3aHSATUSIM 32 22 10
[ToaroToBka K JIEKIIUSM. 32 22 10
[TonroroBka K sk3ameny, pedepar, scce. 32 22 10
By nmpomMeXyTOUHON aTTecTanuu (3a4eT, IK3aMeH ) 3a4eT, K3aMeH 3ayer |Ox3ameH
OO01mast TPyI0EMKOCTh YaChl 108 72 36
3aYETHEBIE CIUHHUIIEI 3 2 1




5. COAEPKXAHHUE JUCHUITJIMHBI
5.1. Conep:xanue pa3iesioB TUCHUNIMHBI

Ne HaumenoBanue Conep:xkanue
n/m | pasgesna (MoayJis)
AUCHHUILIHHBI

1. | KomruiekcHble uncna u MHoxecTBa 1 onepauuu HaJg HUMHU. [IpocTenmas norndyeckas

JNEUCTBUS HAJl HUMU cuMBoiIMKa. KoMIulekcHble 4yMcia, pa3iudHble (GOpMbI HX
npencrapiuenus  (anreOpandeckas, TPUTOHOMETPUYECKAs)
Onepannu Haj KOMIUIEKCHBIMU 4yKciamMu. M3Bieuenne KopHs.
KoMIekcHble KOPHU U3 €TUHUIIBL.

2. | Marpunb u Marpuiiel u neiictBus Haa HUMHU. OTpeneTuTeNn U CIocoObI
OIpEeAEIUTENN ux BeluMciieHus. CTyneH4YaTble MaTpULbl, UX PaHT.

DnemMeHTapHble MPeoOpa3oBaHUs CTPOK (CTOIOIIOB) MATPHUIIBL.

3. | CucreMbl TMHEWHBIX CucreMbl TMHEHHBIX alnreOpandeckux ypaBHEHUMN (OCHOBHBIE
YPaBHEHHUU MIOHATHSA).

Metoapl  pelieHus CUCTEM  JIMHEMHBIX  HEOJHOPOJHBIX
ypaBHeHu. OTHOPOJHBIE CUCTEMBI JIMHENHBIX YPABHEHU.

4. | DneMeHTbl BEKTOPHOMI Bekropsl ©  JMHEHHBIE ~— OonEpanuu HaJl HUMH.
asreOpbl [IpsamoyronbHast ~ nekapTroBa CHCTeMa KOOpAMHAT  HA

IUIOCKOCTH U B mpocTpaHcTBe. CKalsipHOE, BEKTOPHOE,
CMEILIAaHHOE IIPOU3BENICHUE BEKTOPOB. BexTopHbie
npoctpanctBa R* u R,

5 | Ananutuueckas VYpaBHeHHe JMHUM Ha IUIOCKOCTH. Pasnnunble cnocoObl

TFEeOMETpPHsI Ha IVIOCKOCTH | 3a/laHus IPSIMO. Y paBHEHUE NPSAMOM Ha MJIOCKOCTH .
B3aumHoe pacrnosiokeHue MpsIMbIX, YroJl MEXAY MPSMBIMHU,
paccTosiHue OT TOUKH JI0 IPSIMOM.

JIuHMM BTOPOrO TMOps/AKA: KAHOHWYECKHE YpaBHEHMS U
CBONCTBA.

6 | AHaimuTHdeckas VYpaBHEHME IJIOCKOCTH U Pa3INyuHbIE CIIOCOOBI 3aJaHUSI.
TEOMETPHUSI B B3aumHOe pacrosnokeHue IIIOCKOCTEN, yroyl MeX1y HHUMH,
IIPOCTPAHCTBE paccTosiHue OT TOYKU JI0 MIIOCKOCTH.

[Ipsimast B mpoCcTpaHCTBE.

7 | BexropHble AOCTpakTHOE  BEKTOPHOE  NPOCTpaHCTBO.  JIuHeiiHbIe
IIPOCTPAHCTBA U oreparopsl. Anredpandeckue ornepauuu. Anredpanyeckue
OCHOBHBIE CTPYKTYpHI (IpyMIIbl, KOJbLIA, TOJIs).
anreOpanyeckue
CTPYKTYpBbI

Conep:xkanue pasaenoB (MoayJieil) THCHMIIIIHHBI
Ne | HammenoBan Coaepxanue
n/m | ue pasaesa

(Mmomyuis)

AUCHHUILINH

bl

1. | Muo:xkecTBa, | MHOXKECTBa JEHCTBUTENIBHBIX YHCEN, OTPAHUYEHHBIE U HEOIPaHHMYEHHbIE
cHcremMa YUCJIOBBIE MHOXECTBA, akcuoma o cymecrsoBanun TBI' u THID
AelCTBUTENb | OTPAHUYECHHOTO MHOKECTBA. MOJy/b JEHCTBUTEIBHOIO YHMCJa, CBOWCTBA
HBIX YHce. | Moxyis. M3o0paxkeHue NeiCTBUTEIBHOTO YHCTIA.

DyHKIMH. OcHOBHBIE 4HUCIIOBBIE MPOMEXYTKH. OCHOBHBIE NOHATHUSA (OKPECTHOCTH,

npezesbHas TOUKa u Jp.)
IMoustue ¢ynkuun (ompenenenue f(X), cmocoObl 3amaHus, paBHBIC
(GyHKIMH, onepauu HaJ (GYHKIHIMH, TOCTOSHHBIC (DYHKIIMHU, CIOXKHAs U




obpatnass ¢ynknuu). IlocnemoBarenbHOCTh (OTNpEACIICHUE, YHCIOBAs
IIO/INIOCIIEN0BATEIBLHOCTh, MOHOTOHHBIE, OIrpaHu4YeHHbIE) HekoTophle THUIIbI
noBefeHUsT (YHKIUU (MOHOTOHHOCTh, OTPaHMYCHHOCTb, YETHOCTH H
HCUYCTHOCTBD, HepI/IOI[I/I‘IHOCTB).

IIpenea.

[Ipenen uucnoBolt mocienoBaTeNbHOCTH. beckoHeyHO Manble U
0eCKOHEUHO OOJIBIINE MTOCIIEI0BATEIHHOCTH.

Omnpenenenue mpeaena ¢yaknuu B Touke mo Komm u I'eitne, ux
SKBHMBAJIEHTHOCTh. TeopemMa O €AMHCTBEHHOCTH Ipesaena. beckoHeuHo
MaJsible BEJTMYUHBI (OorpeiereHre 0eCKOHEYHO Maloi BEJTUYHMHBI, TEOPEMbI
0 cymMmMe OECKOHEUHO MaJIbIX BEJIWYHMH, MPOU3BEICHUU OTPAHUYCHHOU U
0ECKOHEYHO MaJIOil BETMYMHbBI, HEOOXOIUMOE U JOCTaTOUYHOE YCIOBHUE IS
(lim f(x)=A).

X—>Xg

Teopembl 0 mpenenax (mpeaesn CyMMBI, NMPOU3BEACHHS M YaCTHOTO, O
coxpaHeHUu (YHKIMEH 3HaKa CBOErO Ipejeia, O COXPAaHEHHH IpeaeoM
3Haka (yHKIMK, TeopeMa O TMpeaeie MPOMEXKYTOYHOH (QyHKIUM).
CpaBHeHue OECKOHEYHO MAaNbIX BEIMYMH. DKBUBAJICHTHBIE OECKOHEYHO
Mmansie. IlepBbiii 3amevarenbHbld mpenen. OIHOCTOPOHHUE TMPEEIbI
¢byakuu.  Ilpegen ¢ynkmuum Ha OeckoHeuHOCTH. HecoOcTBeHHBIE
npenessl. TeopeMbl 0 OECKOHEUHO OOJIBITNX U OECKOHETHO MaJTbIX.
CymiecTBOBaHUE npenaena MOHOTOHHOH OTPaHUYECHHOMN
MOCJIeI0BATENbHOCTU. BTopoit  3ameuartensHbii  npegen. [lpuHnun
BJIIO)KCHHBIX OTpe3koB. [lpuHiun cxomumocTu (TeopemMa O TIpejaene
MOAMNOCIEOBATEIbHOCTH, CXOJAIIEHCS IOCIEA0BATENbHOCTH, TeopeMa
bonbriano-Beepiirpacca 0 CYyILIECTBOBAHUU cxosuencs
MOAMOCIE0BATEIbHOCTH OTPAHUYEHHOM MOCIE0BATEIBHOCTH).
Heo6xoauMoe u 10cTaTOYHOE YCIOBHE CYIIECTBOBAHMS TIpeieia YUCIOBOM
MOCJIEI0BATEILHOCTH. Y CIIOBHE CYUIECTBOBAHUS KOHEYHOIO Mpeaena s

(GyHKIHU.
ACHUMIITOTHI.

HenpepbiBH
OCTb.
DJIeMeHTapH
ble
(pyHkuum.

HenpepbIBHOCTh QYHKIIMHM B TOUKE U HA MHOXECTBE.

HenpepplBHOCTE CyMMBI, NpPOM3BEIACHHS U YaCTHOTO HENPEPHIBHBIX
¢ynkuuit. Ilepexox Kk mpeneny Moa 3HAKOM HENPEPBIBHOW (QYHKIUU.
HenpeppiBHOCTh cnokHOM (yHKIMU. OIHOCTOPOHHSISI HENPEPHIBHOCTD.
Touku pa3pbiBa pyHKIIUH, UX KIacCU(UKALUS.

CpoiictBa  (yHKIUH, HENpepbIBHBIX Ha  OTpe3ke. Teopema o
CYIIECTBOBAHMM U HENpepbIBHOCTH oOpaTtHOW (yHKiuu. IloHsTHe
paBHOMEpPHO HENpepbIBHOM (yHKIMH. PaBHOMEpHas HeENpepbIBHOCTh
HEMpephIBHON Ha OTpe3Ke QyHKIUH.

CrenenHas ¢yHKIHMS C HaTypaJlbHBIM IOKa3areseM, cBoiicTBa. CreneHHas
GyHKIUMS ¢ [enblM  OTpHUIATeNbHBIM  IOKa3aTelieM,  CBOMCTBa.
CymecTBoBaHME KOpHS € HaTypaJdbHbIM IOKazaTesneM. CTeneHHas
(GyHKIUS € palMOHAIBbHBIM TMoKazareneMm. OmpeneneHne U CBOMCTBa
CTENEHU C PAlMOHAIBHBIM IOKa3areneM. OmnpeaesieHne U CylecCTBOBaHUE
CTENeHU C WppalMOHAIbHBIM Moka3aTesneM. [lokazarenbHas QyHKIUSA U ee
cBoiicTBa. CymectBoBanue sorapudmos. Jlorapupmudeckas GpyHKIUs U ee
cBoiicTBa. CBs3p MeXAy JorapupmMamMu € pa3IUYHBIMH OCHOBAaHUSIMH.
Crenennble (QyHKIMM C JACHCTBUTEIBHBIM IOKa3zaresneM. HempepbIBHOCTD
MOKa3aTeIbHOM, norapuMUIECKOn u CTENIEHHOM (G YHKIIHH.
Tpuronomerpuueckue u OOpaTHbIE TPUTOHOMETpHUUYECKHE (YHKLINHU, UX
CBOICTBA.

IIpousBoana

3agau, TPUBOMSANIME K MOHATUIO NOpou3BOogHOW. OnpeneneHue




AN

aupdepenun
aJ.

MPOU3BOJHON (YHKIMM B TOYKe. | €OMETpUYECKHA W MEXaHWYECKHUMA
CMBICJI IPOU3BOIHOM.

JuddepenumupyemMoctsb u HETPEPHIBHOCTD. [TpaBuna
middepenmmpoBanus. uddepeHunpoBanue CIOXHOHM U 0OpaTHOM
¢yaknuu.  [Ipow3BomHBIE  OCHOBHBIX  DJIEMEHTapHBIX  (DYHKITHIA.
Jlorapudmmueckoe nuddepeHupoBanue.

Huddepennman. I['eomerpuueckas wuHTeprpeTanus auddepeHmana.
[IpaBuiia Qg epeHIpoBaHus. WHBapnaHTHOCTh (dopmbI
muddepennmana. HuddepenumupoBanue byHKIHH, 3a/TaHHBIX
napaMeTpU4eckKl M B MOJSPHBIX KoopauHaTax. [Ipom3BoaHBIE BBICIINX
TTOPSIKOB.

OcHoOBHBIE
TeopeMbl
auddepenun
aJIbHOTO
HCYHUCTEHHS.

Teopemsl ®epma, Pomns, Jlarpamxa u Kowmm (reomerpuueckuil cMbICl,
cnenctBusi) IlpaBuna  Jlomurtans  pacKpbITHs — HEONpeAeNeHHOCTEH.
®opmyna Telinopa u ee IPUMEHEHHUE B TTPUOIMKEHHBIX BBIYHCICHHSIX.
[Ipu3Haku MOCTOSIHCTBA, BO3pAacTaHus U yObIBaHUS PYHKIMH. MakcuMyM U
MuHUMYM (yHKIuH. [Ipr3HaKu SKcTpeMyMOB. BBIMYKIIOCTH M BOTHYTOCTb
rpaduxoB ¢yukiuu. Touku neperuda. OOuiee uccneaoBaHue QYHKIUNA U
noctpoeHne ux rpaduxoB. HaxoxmeHue HamOOJBIIETO M HAUMEHBIIETO
3HaYCHUHN QYHKIIMIA.

Heonpenesie
HHBI
HHTerpaJ.

[lepBooOpa3znass (QyHKIMA W HeompeaenaeHHbl uHTerpal. OCHOBHBIC
CBOMCTBA HEONPEIEIECHHOI0 HHTErpasa.

Tabnuia ocHOBHBIX HHTEerpanoB. OCHOBHBIE METO/bl MHTEIPUPOBAHMUS:
MHTErPUPOBAHUE 3aMEHON NIEPEMEHHOM, HHTEIPUPOBAHUE 10 YaCTSIM.
WHuTerpupoBanne panudoHaIbHbIX  (YHKIUN  (MHOrO4YJeH, JpoOHO-
pauMoHanbHas (YHKIMSA, NpaBWIbHAs W HENpPaBUJIbHAS palMOHAIbHAS
npoOw). Ilpocreiiue panvoHambHBIE APOOM M HMX WHTETPUPOBAHUE.
PaznoxeHune nmpaBUIbHOM pallMOHAIBHON JAPOOM HAa CyMMY HpPOCTEHIIMX.
[IpaBuiio UHTErpUPOBAHUS PALIUOHATILHON JPOOH.

WHuTerpupoBanue npocTelmx uppannoHaabHbX GyHKIMH. [ToncTranoBku
Ditnepa.

HHTerpupoBanre HEKOTOPBIX TPUTOHOMETPUUECKUX BBIPAKCHUM.

OnpenesieHH
blil
HHTerpaJ.

3anauy, MPUBOJALINE K TOHSATHIO ONpPEAENEHHOrO0 MHTerpana (IIomaab
KpUBOJMHEWHOW Tpameuuu, pabGota mnepeMeHHoW cuibl). IlonsTue
ONPEJIEIICHHOTO MHTETpaia, €ro reOMETPUIECKUI CMBICIL.

Heo6xonumoe ycnoBue uHTErpupyeMocTH. HukHHME M BepXHHE CYMMBI
HapOy orpannuenHoit ¢pynkmuu. Heobxommmoe u 10CTaTOYHOE YCIOBHE
uHTerpupyemoct. Kiaccel unTerpupyemMsix (GyHKIMNA (MHTETpPUPYEMOCTb
HENpepbhIBHOW (PYHKLHH, HWHTETPUPYEMOCTh OTPAaHUYEHHON (QYHKIMH C
KOHEUHBIM 4YKCJIOM TOYEK pa3pblBa, HMHTETPUPYEMOCTH MOHOTOHHOU
¢byakun) OCHOBHBIE CBOWCTBAa ONPENEIEHHOIO WHTErpaia. Teopema o
CPEIHEM.

Wnrerpan  kak  ¢yHkuus  BepxHero mnpeaena.  CyiiecTBoBaHUE
nepBooOpa3Hoil i HenpepblBHOM  ¢(yHkuuu. @opmyna HeioToHa-
JleitoaMIA. NHTerpupoBanre MO  4YacTsIM B OIPEICIIECHHOM
UHTErpane.3aMeHa  IEPEMEHHOM B OIpPENEICHHOM  HMHTErpale.
WHTerpupoBaHue YETHBIX, HEYETHBIX U EPUOJNYECKUX (PYHKIUIM.
[TpubnuxeHHOe BBIYUCIEHHE OIpeJelIeHHOro HHTerpana (dopmyna
IPSIMOYTOJIbHUKOB, Tpaneuuu, CUMIICOHA).

Ipunoxenn
|
onpeaeaeHHo
ro

[Tnomaap maockux GUryp B IEKAPTOBBIX U MOJIIPHBIX KOOPAHHATAX.
Boruncnenue oobema Tena ¢ 3alaHHOM IJIOLIAAbIO TIONIEPEYHOT0 CEUSHUSI.
O0beMm Tena BpaleHHUs.

Brruucnenne mmHbl Tmankoi kpuBoi. JluddepeHnman aIMHBI IyTH.




HHTerpaJa.

Kpususna miockoii kpuBoi. [lnoniaas moBepXHOCTH BpaIlCHUS.
du3nyuecKke NPUI0KEHUsI ONPEACIICHHOT0 UHTErpaa.

Aunddepenty
HaJIbHOE
HCYHCICHHE
pyHkumMu
HECKOJBKHUX
NnepeMeHHBbIX

Omnpenenenue (QyHKIMM HECKONbKMX IepeMeHHbIX. [Ipenen QyHKuu
HECKOJIbKUX  TepeMeHHbIX. HempepbBHOCTh (DYHKIMH  HECKOJIBKUX
NIEPEMEHHBIX.

YacTHble [POU3BOAHBIE, Ux reOMETPUYECKUN CMBICIIL.
Hubdepenumpyemoct (QYHKIMI JIBYX TIEPEeMEHHBIX (OIpeseiiCeHHE,
HE00X0/MMOE YCIIOBHE, JocTaTouyHoe ycinoBue). Juddepenunpopanue
CIIOKHOHM (YHKIIUH.

Huddepennman (yHKIMM HECKOIBKHX IEpPEeMEHHBIX (OmpeneneHue,
IeOMETPUUECKUI CMBICI, HHBapUaHTHas Gopma nuddepeHiuana nepBoro
nopsifika, TpaBwiIa HaxoxzaeHus nuddepennuana). duddepennuan B
NPUOIINKEHHBIX BBIYUCICHHUSX.

YpaBHEHHE KacaTeJIbHON IIJIOCKOCTH M HOPMAJIH K IIOBEPXHOCTH.
Huddepenurpoanne HesBHOH ¢GyHKUMU. YacTHble NPOU3BOAHBIE U
middepeHnmansl BeICIUX mopsaakoB. Popmymna Teitnmopa mis QyHKIUH
JIBYX N€PEMEHHBIX.

[IpousBoanas no HanpasieHuto. [ pagueHT.

Omnpenenenne MakcumMymMa M MuHuMyMa. HeoOxoxumoe —ycioBue
sKcTpemyMa. JloctaTouHoe yciuoBHE O3KCTpeMyMa Ui (YHKIHH JABYX
[IePEMEHHBIX.

VYcnoBHbIl dKkcTpemyM. HaxoxneHue HamOONBIIETO W HAWMEHBIIETO
3HAYECHUU.
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HHurerpanbn
oe
HCYHCJICHUE
pyHkumnu
HECKOJIbKHX
nepeMeHHbIX

3amaum, NPUBOJAILIME K TMOHATUIO JBOMHOro uHTerpana. OmnpezneneHue
JBOMHOT'O UHTErpaja, €ro CBOMCTBA.

Boruncnenue ABOWHOTO MHTErpasia MOBTOPHBIM UHTETPUPOBAHUEM. 3aMeHa
IIEPEMEHHON B JIBOMHOM HHTerpaie. /IBOMHOM HWHTErpal B IOJSPHBIX
KOOPJIHMHATAX.

IIpunoxxenus nBolHOro wuHrerpana. IloHATHE TPOHHOIO HMHTErpaa.
3aMeHa epeMEHHbIX B TPOMHOM HHTErpase.

TpoiiHOil WHTerpan B IWIMHAPHUYECKUX U c(epuyecKHX KOOpAUHATaX.
[IpunoxeHust TPOMHOTO UHTETpaA.

3agauya 0 paboTe IUIOCKOro cuioBoro mnois. OmnpeneneHHe, OCHOBHBIE
CBOICTBA M BBIYMCIICHHE KPUBOJIMHENHOTO HHTErpaia I pona.
KpuBonuneiinpie unterpansl Il poma. CBsizb Mexny KpHUBOJIMHEHMHBIMU
naterpaiamu [ m I poma. @opmyna Pumana-I'puna. HesaBucumocTtsb
KPHUBOJIMHEWHOIO0 MHTErpajla OT IIyTH UHTEIPUPOBAHUS.
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Panwl.

YucnoBo psan. OcHoBHble NOHATHA. [Ipumepsl. CBOWCTBA CXOASIIUXCS
psanoB. T'eomerpuueckuit psan. [apmonmdeckuid psn. HeoOxomumbrit
MpU3HAaK cxoauMmocTu psina. HeoOGxoaumoe W A0CTaTOYHOE YCIOBUE
cxoaumocTy panoB(kpurepuit Komm).

[Ipu3Haku CXOAMMOCTH PSAOB C TOJOXKHUTEIbHBIMH WIEHAMHU: MPU3HAK
cpaBHeHMs, mnpuszHak JlamamOepa, pagukanbHbli npuszHak —Komwy,
HMHTETpaJIbHBIN pu3HaK Komm.

AOGcotoTHas U YCIIOBHAsI CXOAMMOCTD PSAZIOB. 3HAKOUYEPEAYIOIIUECS PSAbL.
Teopema JleiiOnuma. TeopeMbl 0 cxopsmmxcs psagax (TepecTaHOBKa
YJIEHOB a0COJIIOTHO CXOAAIIErocs psiza, Teopema Pumana).

[TonsTe (yHKIMOHATBLHOM MOCIEAOBATENBHOCTH M (DYHKIHMOHAIBLHOTO
psana.

[lonsatue crenennoro psnma. Teopema AOens. Pamuyc um wmHTEpBan
cxogumocTu. Teopembl O CTENEHHBIX psiax (paBHOMEpPHAas CXOAWMOCTbD,
WHTETpUpoBaHue U qudpepeHnnpoBaHue).




3amaua o paznoxeHun GyHKOEM B creneHHoW psa. Psg  Teiimopa.
JHloctaTouHoe ycioBue paznoxumoctd GyHKuMd B psg  Teinopa.

Paznoxenue ¢pyakiuit sin x, cos x, e*, In(1+ x), (L+ X)” B CTEIEHHO psi.
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Mudpepenn
HaJIbHbIC
YpaBHECHUS.

3amaun, OPHUBOIAIIME K MOHATHIO JU(EpEeHIINATBLHOTO YpaBHEHHUS.
OCHOBHBIE TOHSTHS.

Huddepenunanbable ypaBHEHHS [IEPBOTO MOPSIKA KaK M0JIe HAIPaBICHUH.
3amaya Komm. Teopema CylmecTBOBaHHMS M €QUHCTBEHHOCTH PEIICHUS
ypaBHEHHUs TIepBOro nopsaka. OCHOBHbIE METOJbl HMHTETPUPOBAHUS
muddepeHIIMaTbHBIX  ypAaBHEHUH TMEpBOro mopsiaka (ypaBHEHHS C
pasaeAIoIUMHUCS [IEPEMEHHBIMY, YPABHEHUSI OJJHOPOIHBIE OTHOCUTEIBHO
MEPEeMEHHbIX, YpaBHEHHMs B TMOJHBIX AuddepeHunanax, JIUHEHHbIE
muddepernmansabie ypaBHeHus). Ocoboe pemnienue nuddepeHnaibHoro
ypaBHeHus1. YpaBHeHus Jlarpanxka u Knepo.

Huddepennnanpaple ypaBHEHUST BBICIINX TOPSAKOB. OCHOBHBIE MOHSATHUS
u ompexaeneHus. Teopema CylIecTBOBaHUS U €IMHCTBEHHOCTU PEUICHUS
Qg QepeHIMaTbHOT0 YpaBHEHUS N -T'O TOPSIIKA.

Juddepenunanbabie ypaBHEHUS, JOMYCKAIOIINE TOHIKEHUE TOPSIKA.
Jluneiinple nuddepeHIraTbHble YpaBHEHHS N -ro Topsiaka. Teopema
CYILIECTBOBAHUS U €AUHCTBEHHOCTHU pElICHMs. JINHEWHBI OnepaTop U ero
cBoicTBa. Teopembl O pELICHUSAX JIMHEMHOIO OJHOPOJHOTO YpaBHEHMS,
CJIE/ICTBHE.

JluneiiHast 3aBHCUMOCTh (QYHKUWH, BpoHCKMaH u yclIOBHE IJMHEHHOM
HezaBucumoctd pemenuit  JIJIY. Heobxoaumoe ycnoBue JIHHEHHON
3aBUCUMOCTH (GYHKIUM, CJIEACTBHE U3 Hero. TeopemMa O JMHEWHO
HezaBucuMbIX pemteHusx JIOHAY. Teopema 00 ofmeM pemnieHun
JMHENHOro 0JTHOPOAHOTO N epenmanbHOro ypasHenus. Crienctaue.
Jluneitnpie omHOpoanble JIY ¢ mocTrosHHBIMEH KO3 dunreHTamMu
(ompenenenue, ONpeAeNeHUe YacTHOTO pEeIIeHUs, CTPyKTypa o0OIero
peleHus TMHeHHOro oiHopogHoro JIY BTOpOro nopsaka).

Heongnoponnsie JIAY, ctpykrypa oOmiero pemienus. YacTHoe perieHue

YpaBHEHUs L[y]= () + f2(x), cieactBue. Ilog0op 4acTHBIX perieHui
JIHAY c nocTtosHHBIMH KOX(p(GUIMEHTAaMH U CO CIEeUUaIbHON IMpaBoil
yacTblo. MeTon Bapuanuu NPOU3BOJIBHBIX IOCTOSHHBIX. lIpuMeHeHue
JIAY x m3yueHuto koneOaTelbHbIX SBIEHUHN (CBOOOAHBIE U BHIHYXKJICHHbBIE
KoJeOaHus1, pe30HaHC.)

Jluneiinsle cucteMsl TuddepeHIaTbHbIX YpaBHEHUH.
Juddepennunanbable ypaBHEHUST C YaCTHBIMH MTPOU3BOJAHBIMU: OCHOBHBIE
MOHATHSL U OmpeleneHus. 3aladyl Ha cocTaBieHue IuddepeHIHaTbHbIX
YpPaBHEHHH C  YacTHbIMU  Npou3BoAHbIMU.  CyllecTBOBaHHE U
€IMHCTBEHHOCTh pelieHus nuddepeHuaibHOr0 ypaBHEHUS! C YaCTHBIMU
MIPOU3BOJHBIMM  [E€PBOrO  MOpsAKa.  3ajadd,  OpPUBOJALIME K
muddepeHIMaTbHBIM YPAaBHEHUSIM C YAaCTHBIMH MPOU3BOJHBIMH BTOPOTO
MOpsAJIKA.

Onnuntudeckuil, runepOonYecKuil U napaboJudecKuil TuI. YpaBHEHHE
konebanuii crpynsl. @opmyna JlamamGepa. Meton ®ypbe. VYpaBHeHHE
TEIUIONPOBOAHOCTH  (MOHATHE O 3ajayaX, MPUBOJAIIMX K OITOMY
YPaBHEHUIO, U METOJAX €r0 PELICHMUS).

5.2 Pa3znenbl AUCUMIITIMHBI M MeKTUCUUIITIMHAPHBIE CBSA3M ¢ 00ecrieYnBaeMbIMU

(mocJieAylOIIMMHU) JUCHUTIIMHAMU




Ne | HaumenoBaHue Ne pa3aesoB JaHHOM AMCUHUILINHBI, HEOOXOAUMBIX 1A
n/n | odecneynBaeMbIX H3yuyeHHs1 obecrevuBaeMbIX (MOCIeAYIOIIHNX)
(mocseayommx) JMCIMTIIMH
JUCIHHUILINH 1 2 3 4 5 6 7 8 9 |10 | 11 | 12
1. | Anredpaureomerpusi | + | + | + | + +
2. | Teopusi BeposiTHOCTEH | + |+ + +
H MaTeMaTH4YecKast
CTATHCTHKASA
3 | Maremarnueckas +
JIOTHKA U Teopus
AJrOPUTMOB
4 | IuckperHas +
MaTeMaTHKa
5 | O6mas n + |+ + |+ |+ |+ [+ [+ |+ |+ |+
IKCIePUMEHTAIbHAS
¢pusuka
6 | OcHOBBI + + + + + + + + + + + +
TeoOpeTHYEeCKOM
busukn
7 | UYncaeHHBbIE METOIBI + + + + + +
5.3. Pa3nesbl AUCHMILUINH M BU/bI 3aHATHI
Ne HaunmenoBanue pasjaena Jlekn. | [Ipakr. | Jla B tom u. B CP | Bcero
n/n JTUCIUIIINHBI 3aH. 0. WHTEPAKTUBH. C
3a dop. (gac).
H.
1. KommiekcHbie yncna u 1 - - - 2 3
JNEUCTBHUS HAJ HUMU
2. | Marpuipl u onpenenuTenu 1 - - - 4 5
3. | Cucrembl TMHEHHBIX YpaBHEHUH - 1 - - 4 5
4. | DneMeHThbl BEKTOPHOM anreopbl - 1 - - 4 S)
5. | AHanmuTHuecKas reoMeTpus Ha - 1 - - 4 5
TUTIOCKOCTH
6. | AHamuTHuecKas reOMeTpus B - 1 - - 4 5
MPOCTPAHCTBE
7. | BekTopHBIE IPOCTPAHCTBA U - - - 4 4
OCHOBHBIE airedpandeckue
CTPYKTYPHI
8. | MuoxecTBa, cucTeMa - - - 4 4
JEHCTBUTENBHBIX YHCET.
DyHKIUN.
9. | llpenen. - - - - 4 4
10. | HempepbIBHOCTS. - - - - 4 4
DneMeHTapHbIe (PYHKITUH.
11. | IlpousBoanas u nuddepeHman. - - - - 4 4
12. | OcHOBHBIE TEOPEMBI - - - - 4 4
Qg depeHInaTbHOTO
VCUYHCIICHUSI.
13. | HeonpeneneHnuslii HHTErpaJl. - - - - 4 4
14. | OnpeneneHHBIN HHTETPA. - - - - 4 4




15. | IlpunoskeHus ONMpeaeICHHOTO - - - - 4 4
HHTErpaa.

16. | duddepenmuanpHoe - - - - 4 4
MCYHUCIIeHNE (PYHKIIUN
HECKOJIBKUX MTePEMECHHBIX.

17. | UnTerpaibHOE UCUUCIIEHHE - - - - 4 4
(GYHKIIMN HECKOJIBKUX
IIEPEMEHHBIX.

- | 3auer - - - - - -

Bcero 2 4 - - 66 712

B mom wucne 6 uumepaxmusnot 1 2 - - - - -
Gopme

18. | Psangl. 2 2 - | UnTepaktuBHa | 16 20
s JIexkusa — 1 4.

19. | duddepenumansusie - 2 - Pa6ora B 14 16
ypaBHEHHSL. MaJIbIX
rpymnmnax — 2 4.

- DK3aMeH - - - - - -

Bcero 2 4 - - 30 36

B mom uucne 6 unmepaxmugnot - - - | nmekm | mpakt - -
popme 1 2

uroro 4 8 - 3 96 108

B ToM umcie, MCNOJIb30BaHHE HHTEPAKTUBHBIX (hopMm, Texnosoruii | Jlekn | IIpakt

1 2

6. JABOPATOPHBI TPAKTUKYM
JlaGopaTopHbIil NPaKTUKYM y4EOHBIM IJIAaHOM HE MIPEyCMOTpPEH.

7. MPUMEPHASI TEMATHUKA KYPCOBBIX PABOT (ITPOEKTOB)
KypcoBoii npoekt (paboTa) yueOHBIM IUIaHOM HE MPEAYCMOTPEH.

8. YYHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHE
JUCHHUIIJIMHBI
@) OCHOGHAA TUumepamypa:

1. Pacronuuna, O. M. Bricmas marematuka : ydeOHoe mocobue / O. M. Pacronmumna. —
MockBa : MOCKOBCKHI TTeIarOrMYeCKHi rocyIapCcTBeHHbIN yHIBepcuTeT, 2018. — 150 ¢. — ISBN
978-5-4263-0594-6. — TekcT : 21eKTpOHHBIH // DneKTpoHHO-O0nbnmoreunas cucrema [IPR BOOKS
. [caiit]. — URL: http://www.iprbookshop.ru/79053.html (mata oGpamenus: 21.10.2020). —
Pexxum noctyna: 11 aBTOpU3Mp. MOJIb30BaTENEN

2. MaremaTrKa : yaeOHO-METOUYECKOE MOcoOre sl CTYJICHTOB (PaKyIbTeTa MaTEMATUKHA U
uHpopMaTuku (HarpaBieHus nmoArotoBku «llpuknaanas mHPOpMaTHKa B AM3aiiHE, MPHUKIATHAS
uH(popmatuka B obpazoBanun) / cocraButenu C. H. Matsees, ®@. C. Cupa3oB. — Habepexxnbie
Yenns! : Habepe:xkHOUETHUHCKUN TOCYAapCTBEHHBIN MeAarornueckuii yausepcurer, 2015. — 86 c.
— ISBN 2227-8397. — Texkcr : »neKTpoHHBIN // DnekTpoHHO-OuOnMoreuHas cucrema IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/76443.html (mara oOparmieHus:
21.10.2020). — Pexxum mocryma: s apropusup. [loms3oBarencii

3. Hertapesa, O. M. Bricmas Matemaruka. Marepuaisl Ui MOATOTOBKH OakajJaBpOB M
crenpanuctoB. Yacte I : yueObnoe mocobume / O. M. lertsapea, P. H. Xy3suaxmerosa, A. P.
Xy3uaxmeroBa. — Kazanp : KazaHckuil HallMOHANBHBIA HCCIEAOBATEICKUNA TEXHOJIOTHYECKUN

yauBepcutet, 2016. — 104 c¢. — ISBN 978-5-7882-1912-7. — TekcT : 3JIE€KTpOHHBIN //



http://www.iprbookshop.ru/79053.html
http://www.iprbookshop.ru/76443.html

DNEeKTPOHHO-ONOIMOTeYHAs cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/61962.html (marta obpamenwus: 21.10.2020). —

0) OononnumenvHas Tumepamypa:

4. T'ycak, A. A. OCHOBBI BBICIICH MaTeMaTHKH : MOCOOME ISl CTYJEHTOB BY30B / A. A.
I'ycak, E. A. BpuunkoBa. — Munck : TerpaCucremc, 2012. — 205 ¢. — ISBN 978-985-536-
274-7. — TexcT : 3JEKTPOHHBIN // DaekTpoHHO-0nbmuoreunas cucrema IPR BOOKS : [caiit].
— URL: http://www.iprbookshop.ru/28166.html (zara oOpamenus: 21.10.2020). — Pexum
nocrtyna: st apropusup. [lonb3oBareneit

5. CrpaBoOYHMK ¢ TMpuUMepaMd U 3aJadyaMH IS TMOJATOTOBKHM K  MPOXOXKICHUIO
MIPOMEKYTOUYHOTO U UTOTOBOT'O TECTUPOBAHUS IO Kypcy Bbiciield MaremaTtuku. Yacte 1 : yueOHOe
nocooue / JI. H. bukmyxameroBa, I'. b. I'ypesnoBa, O. M. MertspeBa [u ap.]. — Kazans :
Kazanckuii HalmOHAIBHBIA HCCIIEA0BATEIbCKUN TexHoJornueckuii yauepcurer, 2016. — 100 c.
— ISBN 978-5-7882-1947-9. — TekcT : 3JeKTPOHHBIA // DIeKTpOHHO-OUOIMOTEUHAs CHCTEMa
IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/79527.html (mata oOpameHus:
21.10.2020).

6. KpacnomekoBa, B. II. Dnementapnas wMatematuka. Apudmeruka. Aunredpa.
Tpuronomerpus : yueOHoe mnocobue. Hampasnenue mnoaroroBku — 050100 «Ilemaroruueckoe
obpazoBanue». [Ipodpunm — «kMartematuka. MUnpopmarukay, «Texnonorusy» / B. I1. KpacHomiekora,

. B. Mycuxuna, M. C. Hait. — Ilepmp : IlepMckuil rocynapCTBEHHBI T'yMaHUTapHO-
neparorndeckuii ynmupepcuteT, 2014. — 132 c¢. — ISBN 978-5-86218-689-8. — Tekcr :
ICKTPOHHBIA // DnekrpoHHO-OMOnmmoreunas cuctema IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/32115.html (mara oOpamenwus: 21.10.2020). — Pexum mocryma: s
aBTOPU3HUP. N10JIB30BATENEH

B) IPOrpaMMHoOe o0ecreveHune:

1. Pabora Ha KOMIBIOTEpE MPOBOAUTCS C HCIOJIB30BAHUEM JIUIICH3UOHHBIX BEPCHil
oneparrorHoit cuctembl Microsoft Windows XP Prof,

2. Inst paGoThl B OMOIHOTEKE MCTOIB3YyeTCs 00IIEeBY30BCKOE JIMIICH3MOHHOE MPOTPaMMHOE
obecnieuenune «Mpbuc-64», B cocraBe kotoporo Bxoaiar APM «Karanoruszarop», APM
«Yuratens», APM «Anmunuctparop», APM «Kommnekraropy», Web-HNpowuc (CZ39.50)

3. Jlnuensuonnas nporpamma AYII (IlaxTer) — KoMIieke «DIEKTPOHHBIE BEAOMOCTH

r) 6a3bl JaHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE U MOMCKOBbIE CHCTEMBbI

1. Enmunas xomnekuuss UUQpOBBIX  oOpa3zoBaTenbHBIX — pecypcos:  http://school-
collection.edu.ru/

2. http://comp-science.narod.ru - auaaKTHYECKHE MaTepUaNbl MO WHPOpPMATHKE H
MaTeMaTHKe.

3. http://www.edu.ru/ — mopran «Poccuiickoe 0OpazoBaHue».

4. http://standart.edu.ru/ — caiitT, Ha KOTOPOM pa3MeIIeHbl CTaHAAPThl PoccHiickoro
o0Opa3oBaHusl.

5. http://www.iprbookshop.ru/ — snekTpoHHO-0MOIHOTEYHAST CHCTEMA.

/1) epeveHb y4eOHO-MeTOAMYEeCKOT0 ofecnedeHus A1 CAMOCTOSITeIbHOI padoThI
00y4aroImMXCcH M0 JUCUMIITIMHE

1. Opranuzanms CcaMOCTOATENFHOH pabOThl CTYJEHTOB B  YYPEXKICHHUU  BBICIIETO
obpazoBanust [Tekcr]: meroamueckue pexomeHmanuu / Coct.E.b. Manysuna, E.OD. Hopuna;
Aunraiickas roc. Akagemus oop-s um. B.M. Illykmuna. — buiick: ®I'BOY BIIO «AT'AO», 2014 .
-84 c.

9. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

HanMeHnoBaHue IOMEIIICHHH J1JIs1 IIPOBEICHUS BCEX BUIOB yueOHOM Anpec (MECTOTIONIOKECHHE)
JIESATEIILHOCTH, TIPEAYCMOTPCHHOMN MTOMETIEHUH JIst
y4eOHBIM TUTAHOM, B TOM YHCJIC TIOMEIIEHUS JIIs CAMOCTOSTEIILHOM paboThI, ¢ | MIPOBEICHUS

yKa3aHUEM TIEPEUHs OCHOBHOTO 000PYIOBaHUS, YUeOHO-HATIIAIHBIX TOCOONH | BCEX BHIOB yUCOHOM

Y UCTIOJIB3yEMOT'0 MPOrPaMMHOTO 00ECTICUCHUS JIESATEIBHOCTH



http://www.iprbookshop.ru/61962.html
http://www.iprbookshop.ru/28166.html
http://www.iprbookshop.ru/79527.html
http://www.iprbookshop.ru/32115.html

MpeyCMOTPEHHON
y4eOHBIM TUTaHOM (B
cilydae peanu3aluu
oOpa3oBaTenbHON
MPOTrpaMMBbl B CETEBOM
(dhopme TOTOTHUTETHHO
YKa3bIBaeTCS
HauMEHOBaHUE
OpTraHu3aIiK, C KOTOPOU
3aKITI04EH JIOTOBOP)

Ayn. 133 KoMnbroTepHbId Kiacc
YuebHas ayTuTopys TSl IPOBEACHUS 3aHATHN JICKITMOHHOTO THITA, 3aHITHIA
CEMHHAPCKOT0 THIIA, KypPCOBOTO MPOSKTUPOBAHUS (BBIITOJTHECHHS KYPCOBBIX
paboT), TPYIMOBEIX ¥ HHAWBUAYAJIbHBIX KOHCYIbTALIUH, TEKYIIETO KOHTPOIIS U
MPOMEKYTOUHOMN aTTeCTalluN
Crenmann3upoBaHHas MeOenb. TeXHUIeCKHE CpeIcTBa 00 YICHMS:
KOMIIBIOTCPHBI, HAJINYNUC MOAKIIIOUCHUA K CCTHU I/IHTCpHeT, IIEPEHOCHOC
o0opymoBaHue
[lepeueHs TUIIEH3NOHHOTO MPOTpaMMHOTO oOecriedeHus. PEeKBU3NTHI
MOATBEPKIAOMIETO JOKYMEHTA
Winl10PRO PQR OEM Kontpakt Nel19/5-DA ot 18.11.2019
(ITocTraBka mporpaMMHO-anmapaTHOTo KkoMiuiekca CTyIeHT)
AntuBupyc Kacnepckoro Cy6mauien3noHublit 1oropop Ne6206 ot
11.12.2023 JInnensus Ne 9kcesj-cv7du-cs39n-3v42¢(250)
KoncynbranT [Lntoc forosop Ne26 ot 28.12.2023r OO0 «HOpkromm»
Photoshop Elements 7.0 RU Certificate Number 6255746
CoreIDRAW Graphics Suite X4 Education License Software
Number: LCCDGSX4MIULAA
Flash Pro CS5 11 Windows Russian Certificate Number 8229084
Movavi Video Editor Academic Edition 2020 JIntieH3MOHHBIN JOTOBOP Ha
MCIIOJIb30BaHUE MPOTpaMMHOT0 obecniedeHus ot 26.02.2021r.
Movavi Photo Editor 6 JIniieH3MOHHBIN JOTOBOP HA MCIOJIb30BAaHHUE
nporpaMMmHoro obecrnedenus ot 26.02.2021r.

Astra Linux Special Edition
LibreOffice (texcToBblii peakTop, TAOIMYHBINA PEIAKTOP, IPOrpaMMa
MOATOTOBKY MPE3EHTAITNI, MeXaHU3M MoAKTIoueHus K BHeITHUM CY B/,
BEKTOPHBIN rpaduyecKuil penakrop, peaaxTop Gopmy)
PenaxTop pactpoBoii rpaduku
GIMP v2.8.14
Bocnpoussenenne mynstrMeana Alsa v1.0.25
VLC v2.2.2 TTAK NITRINO Jlunensuonnsiii goropop Ne PBT-14/1617-01-
BVY3 na npenocraBnenue nmpaBa UCIOIb30BaHUS MporpamMMel it 9BM ot
09.11.2017r. KorTpakt Ne19/5-0A ot 18.11.2019 (ITocTraBka
MpOrpaMMHO-aNIapaTHOTo KoMiiekca CTyIeHT)
CIIO mo nureH3nOHHBIM COTIIAIICHISIM B CBOOOTHOM PacpOCTPaHCHHH, B
tom uncine no GNUGeneralPublicLicense u ananoram: 2 T'UC, 7-Zip,
Adobe License: Adobe Flash Player; Adobe Reader, AIMP3,
BurnAware Free, CCleaner, Defraggler, Far Manager, Firebird, Foxit
Reader, GNU (Geniral Public, cense unu ananor) Version 2: Auda
City; Blender; DB Designer; FileZilla; Inscape; Open Office 4;
Virtual Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral
Public License unu ananor) Version 3, Gimp; K-LiteKodecPack,
XAMPP, Google Chrome, HEFS, IBExpert, MyTestX, Notepad++,
Pascal ABC, JlenBep, ictnzor, InternetCensor, Non Vigual Desktop
Access (NVDA) Ailipen v2.3— penakrtop tectoB, LibreOffice

Poccuiickas ®@enepanus,
659300 r. butick, yi.
Cogetckas, 9, yaeOHBIN
Kopmyc 3




Ayn. 215

YuebHas ayTuTopus Ul IPOBEACHUS 3aHATHN JICKITMOHHOTO THIIA, 3aHITHA
CEMUHAPCKOTO TUIIA, KyPCOBOTO IPOCKTUPOBAHHMS (BBIIOJIHEHUS KyPCOBBIX
paboT), TPYIIIOBBIX M WHAMBHTYaTbHBIX KOHCYJBTAIMHA, TEKYIIET0 KOHTPOJIS U
MPOMEXYTOUYHON aTTeCTallU

Crenmann3upoBaHHas MeOenb. TeXHUIeCKHE CpeIcTBA O0YICHHSI: TIPOSKTOD,
HaJIMYUE MOJAKIIIOUCHMS K ceTu MHTepHeT, nepeHoCHOe 000pyI0BaHue

Poccuiickas deneparnus,
659300 r. buiick, yi.
Cogetckast, 9, yueOHbIH
Kopmyc 3

Ayn. 222 KoMIbIOTEpHBIN KI1acC
YuebHas ayTuTopys Ul IPOBEACHUS 3aHATHN JICKITMOHHOTO THIIA, 3aHITHA
CEMHHAPCKOTO THIIA, KypPCOBOTO MPOSKTUPOBAHUS (BBITOJTHECHHS KYPCOBBIX
pa60T), TPYIIIOBBIX U UHAUBUAYAJTBbHBIX KOHch'II)TaI_II/II\/'I, TCKYHICTO KOHTPOJIA U
MPOMEXYTOUYHOU aTTeCTallU
Crenmann3upoBaHHas MeOenb. TeXHHIECKHE CpeICTBa O0YICHMS:
KOMIIBIOTCPHbI, HAIMYNC MOAKIIIOUCHUA K CCTU I/IHTCpHeT, IIEPEHOCHOC
o0opymoBaHue
[lepeueHs TUIIEH3NOHHOTO MPOrpaMMHOTO oOecriedeHus. PEeKBU3UTHI
MOJITBEPKIAIOIIETO JOKYMEHTA
Winl10PRO PQR OEM Kontpakt Nel19/5-DA ot 18.11.2019
(ITocTaBka mporpaMMHO-anmapaTHoro komiuiekca CTyaeHT)
AntuBupyc Kacnepckoro Cy6muien3noHnblit 1oropop Ne6206 ot
11.12.2023 JIunensusa Ne 9kcesj-cv7du-cs39n-3v42¢(250)
Koncynbrant [Lntoc Jorosop Ne26 ot 28.12.2023r OO0 «HOpkromm»
Kowmmac 3D v19 (10 pabounx mect) CyOnuieH3noHHBINA 10TOBOP No
3ck-20-0038 ot 02.03.2020r.
Movavi Video Editor Academic Edition 2020 JIntieH3MOHHBIN JOTOBOP Ha
MCIIOJIb30BaHUE MPOTpaMMHOTO obecniedeHus ot 26.02.2021r.
Movavi Photo Editor 6 JIniieH3MOHHBI JOTOBOP HA UCIOJIb30BaHUE
nporpaMMmHoro obecnedenus ot 26.02.2021r.

Astra Linux Special Edition
LibreOffice (TexcToBbIif pegakTop, TAOMHUHBIN PEIaKTOP, TPOrpaMMa
MOATOTOBKY MPE3EHTAINI, MEXaHNU3M moAktoueHus K HerrauM CY B/,
BEKTOPHBIN rpadUyecKuil penakTop, peaakTop GopMy)
Penmakrop pactpoBoii rpaduku
GIMP v2.8.14
BOCHpOI/I?,BeI[eHI/IC MYJIbTUMEIA
alsa v1.0.25
VLC v2.2.2 TTAK NITRINO JTuneusnounsiii goropop Ne PBT-14/1617-01-
BY3 na npenocraBnenne mpaBa UCIOIB30BaHUS MTPOTpamMMEl 1t 9BM ot
09.11.2017r. KouTpakt Nel19/5-0A ot 18.11.2019 (ITocraBka
MporpaMMHO-anmaparHoro komiiekca CTynieHT)
CIIO no JIMIOCH3MOHHBIM COIJIalICHUSAM B CB060,Z[HOM pacnpocTpanCHuu, B
tom uncine no GNUGeneralPublicLicense u ananoram: 2 T'UC, 7-Zip,
Adobe License: Adobe Flash Player; Adobe Reader, AIMP3,
BurnAware Free, CCleaner, Defraggler, Far Manager, Firebird, Foxit
Reader, GNU (Geniral Public, cense unu ananor) Version 2: Auda
City; Blender; DB Designer; FileZilla; Inscape; Open Office 4;
Virtual Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral
Public License niu ananor) Version 3, Gimp; K-LiteKodecPack,
XAMPP, Google Chrome, HEFS, IBExpert, MyTestX, Notepad++,
Pascal ABC, JlenBep, ictnzor, InternetCensor, Non Vigual Desktop
Access (NVDA) Aiipen v2.3— penaktop TectoB, LibreOffice

Poccuiickas @enepanus,
659300 r. butick, yi.
Cogetckas, 9, yaeOHBIN
Kopmyc 3

HOMGH.[CHI/IC JJIs CaMOCTOSTEIILHON pa60T51

Ayn. 335
YuraabHBIN 3a
ayJIUTOPHS JUIsl CAMOCTOSITEIILHOM PabOThI

Poccuiickas ®@exneparus,
659333, AnTaiickuii Kpai,
r. buiick, yn. Bnagumupa




CneumanusnposaHHaa mebenb. TexHn4Yeckne cpenctsa obyveHums:
MOHOB6/10KN, MHOTODYHKLMOHAabHOE YCTPOMUCTBO « Pantumy,
cneymnanmnsnpoBaHHoe paboyee mecto «31HoT300»: HOYTOYK C
nporpammHbiM obecnevyeHnem ANA HE3PAYUX U cnaboBmaALMX
nogen (nporpamma aKpaHHOro A0CTyna ANA HE3PAYUX U
cnaboBmAaALWMX, IKPAHHBIN YBENIUYUTENb M NpOrpaMmma AnA
CO3/4aHM1A, XPAaHEHUA U YNPaBAEHUA TEKCTOBbIMU U FOJ10COBbIMMU
3ameTkamu). Voco Professional: rapautypalabra ¢ Windows-
MPWIOKCHUEM JIJIsl TPeOOPa30BaHUs PEUYH B TCKCT, YHTAIOIIAS
mamuHa Eye-Pal Vision? D1eKkTpoHHBIN pyYHOH BHIEO-YBEIHYHUTENb
Rudy. CrieninanbHOE yCTPONCTBO ISl YTCHHS «TOBOPSIIUX KHUTY
(tudnoduemmneiiep) «Victor Reader Streamy

Crennanu3upoBaHHOE MPOrPaMMHOE 00ecIieueHue IS CO3/IaHuUs

1 poBeIx TBopsMX KHUT B popmate DAISY «Easy Converter»
[lepedeHp TUILIEH3MOHHOTO IPOrPAMMHOI0 00eCIIeUeHUSI.
ABTOMaTH3MpOBaHHas OuOIMOTeUHass WH(POPMAIMOHHAS CHCTEMa
«pbucy»

AntuBupyc Kacnepckoro

Koncynsrant Ilnroc

Koponenko, 1. 53

EJATOT'MYECKUN TEXHOITAPK «KBAHTOPUYM MM. K.JI. YIHUHCKOI O»
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE KABMMHETOB

Ayn. 1-102

KaOuneT 11 npoBeieHNs 3aHATHI TEXHOJIOTHUYECKON HAPaBICHHOCTH
KommekT yuebHoi mebenu.

TexHHUECKHE CPeACTBA: HHTEPAKTUBHBIA KOMIUIEKC C BEIYUCIUTEIbHBIM
OJIOKOM ¥ MOOMITBHBIM KpETIeHHEM, HOYTOYKH, 00pa30BaTelIbHBIN
KOHCTPYKTOP C KOMIUIEKTOM JaTYUKOB, 00pa30BaTelbHbIN HAOOp 10
MEXaHHKe, MEXaTPOHUKE U POOOTOTEXHHKE (6 KOMIUIEKTOB),
o0pa3oBaTebHbII HA0OP MO NEKTPOHUKE, HIIEKTPOMEXaHUKE U
MHUKPOTPOIIECCOPHON TEXHUKE, 00pa30BaTEbHBINA HA0OP ISl U3YUEHHUS
MHOTOKOMITOHEHTHBIX POOOTOTEXHUYECKUX CUCTEM M MAaHUIYJISIIUOHHBIX
POOOTOB, KOMIUIEKT ISl U3y4YEHHUS ONIEPALIMOHHBIX CHCTEM PEaJIbHOTO
BpPEMEHH U CHCTEM YTPaBIICHHUsI aBTOHOMHBIX MOOMIIBHBIX POOOTOB,
4eThIpEX0CceBOi yueOHBIH pOOOT-MaHUITYJIATOP C MOJYJIBHBIMUA CMEHHBIMH
HacaJKaMH, KOMIUIEKT TI0JIEH U COPEBHOBATENbHBIX 3JIEMEHTOB,
00pa3zoBaTeNbHBIN MOJYJb JJIsl YIIYOJIEHHOTO H3YYeHHSI MEXaHUKH,
MexaTponuku U CAY, 1abopaTtopusi HCCIIEIOBAHHS OKPYKAIOIIEH CPeIbl,
AIbTEPHATUBHBIX HCTOYHUKOB SHEPTUH, MATEPHAJIOB U HHXEHEPHBIX
KOHCTPYKIH, aBTOHOMHBII POOOT MAaHHUITYJISITOP C KOJECaMH
BCEHAIPABIICHHOTO JBIKEHNUSI, 0230BBIi POOOTOTEXHIMUYECKHI HAOOP,
pecypcHbI pOOOTOTEXHUUECKUI HAOOp, JaTYHK 1IBETa 0a30BOro
POOOTOTEXHIUYECKOTO HA0OPA, YIbTPa3BYKOBOM TaTYMK 6a30BOr0O
POOOTOTEXHUYECKOTO HA0OPA, 3apsTHOE YCTPOHCTBO, 00pa30BaTEIbHbIN
Ha0O0p MO M3YYECHUIO TEXHOJIOTHIA PEeBEPCUBHOTO WHXKUHUPHHTA,
o0pa3oBaTebHbIN HA0OP M0 U3YYEHHIO aJIMTHBHBIX TEXHOJIOTHI U OBICTPOTO
MPOTOTHITUPOBAHUS, CTAHOK JIA3EPHOU PE3KH C YUCIIOBBIM ITPOTPAMMHBIM
yIpaBlieHHEM M CUCTEMOW QIIIBTPAIN BO3IyXa.

[lepedeHp JIMIIEH3HOHHOTO POTPAMMHOT0 00eCIIeUeHHSI.

I1O Microsoft Win 10 Professional

Microsoft Office - 2019

udpossie madbopaTopuu 1o ¢pusnke, xumun, 6uoiaoruu I10 Releon Camera
1.1, Releon Lite 3.63 O6opynoBanue TexHonoruueckoro npoguis (Po6oTsr,
3d ckanep, 3d nmpunTep) YueOHO-HCCIEI0BATENBCKIE Ta00pATOPUT
6uocurHanos u Heiiporexuomoruii ITO BiTronies Studio 5.1.10
LubpoBble MUKPOCKOIIBI

Poccuiickas ®enepanus,
659333, AnTaiickuil kpai,
r. buiick, yin. Bnagumupa
Koponenko, a. 53




I1O TouP Cam

MHTEepaKTUBHbIA KOMNNEKC C BbIYNCAUTENbHBIM B10KOM U
MobunbHbIM KpenaeHnem NO lkar

ITAK NITRINO

Cranok nazepHoit pe3ku ¢ UITY u cucremoit punbTpannu Bo3ayxa (00mauHbIi
pexxum Www,gweikecloud.com)

AntuBupyc Kacnepckoro

CIIO no JIMOECH3UOHHBIM COIJIaICHUSM B CBO6OI{HOM pacnpocTpan€Huu, B
tom uncite o GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-
Zip, Google Chrome, Far Manager, Libre Office

10. METOJANYECKUE PEKOMEHIALIMM MO OPTAHM3ALINY N3YUYEHUS
JUCHUTIIMHBI

10.1 METOAMYECKHUE PEKOMEHJIALIIMHA 110 OPI'AHU3ALIAN U3YYEHUSL
JUCHUIIVIMHBI U1 ITPEITIOJABATEJIEN

VY4eOHBIM TJIAHOM Ha M3y4YeHHEe AMCUUIUIMHBI «Maremaruka» orBoautcs 1086 wacoB u
usydaercst Ha 1-m kypce (1, 2, cemectpsr). [Ipu 3ToM 12 yacoB y4eOHOTr0 BpEMEHH UCIIOIb3YETCsI
JUTSL ayTUTOPHBIX 3aHATHN, 96 YacoB — Ha caMOCTOSTENBHYIO padoty. IlpemycMoTpeHa omHa
KOHTpoJbHast pabora — B 1 cemectpe. Bo 2-M cemecTpe KOHTPOJIb OCYILIECTBIsETCS B (opme
’K3aMeHa, Bo 1-mM cemectpe — B Qopme 3auera. Ha moaroroBky u crpady sK3aMeHa B
coorBercTBUM ¢ PI'OC BO 1 yyeOHBIM IJIaHOM HE BBIJEISAETCS JONOJHUTEIbHBIX YaCOB.

[IpenogaBaTento HEOOXOIUMO YUWUTHIBaTh, YTO CHEHU(PUKA H3y4aeMOM TUCIUILIMHBI
3aKJIIOYAeTCs B €€ CHCTEMHOM 3HAYMMOCTH M 0OIIenpodecCHOHATIbHOW OPUEHTHPOBAHHOCTH.
JlanHast AMCUMIIMHA peaJu3yeT NPEeeMCTBEHHOCTh CO UIKOJIBHBIM KypcOM MaTeMaTHKU U
o0ecrieuyrBaeT B By3€ H3Y4YE€HHE TaKMX JUCHUIUIMH Kak MaTeMaTH4YeCKUH aHalu3 U
muddepeHManbHble YpaBHEHUsI, a0CTpaKTHAass U KOMIIbIOTEpHasi anredpa, YUCIIEHHbIE METO/IbI.
[Tpu packpeITuu cofep:KaHusl AUCHUILUIMHBI CIeNyeT yIensiTh 0co00e BHUMaHHE €€ METOAaM U
QITOPUTMaM, HWMEIOIUM MEKIUCIUAIUIMHAPHOE 3HAYEHWE, a TaKKe IOHITUSAM, HOCSIINM
CHCTEMHBII XapaKkTep: MOJEIb, CTPYKTYypa, AITOPUTM, oriepauus u T.4. B cuity sToro cneunguka
CaMOCTOSITENIbHOM pabOThl 3aKIIOYaeTcsi B OTPA0OTKE ATHX METOJOJOTUYECKH Ba)KHBIX
KaTeropui Ha TEOPETHUECKOM U MPAKTUYECKOM YpPOBHAX. MIHTepakTHBHBIE (hOPMBI OpraHU3aluN
3aHATUH MOMOTYT B JJOCTHKEHUH LIEJIH.

B nporiecce npenogaBanus AMCUUIUIMHBI IPEJIaraeTcs:

1) mnpu YTCHUH JISKIHIA IO BCEM pa3zieiaM MpOorpaMMbl HILTFOCTPUPOBATh TEOPETHUSCKHIA
MaTepHai 00JIbIIUM KOJIMYECTBOM MPUMEPOB, UYTO MO3BOJISET YCUIIUTh HATJIATHOCTh U3JI0KEHUS
U IEMOHCTPUPOBATH CTYJICHTaM IPUEMBI PEIICHUSI OCHOBHBIX THIIOB 32/1a4 U aJITOPUTMBI

2) WCIONB30BaTh MYJIbTUMEIUIHOE W TPE3CHTAIIMOHHOE CONPOBOXKICHUE H3y4aeMOTO
MaTepuaia JUisl akTUBU3aluK y4eOHOTo Mpoliecca U SKOHOMUHU ayJJUTOPHOTO BPEMEHH;

3) Ha IpPaKTHYECKHUX 3aHATUSX JIEMOHCTPUPOBATH CTYACHTaM pOJb TEOPUH JIMHEHHOU
anreOpsl B GOpMUPOBAHUY TTOHATHUS MOJICIIN U aTOPUTMA.

ba3ucHbIMM TOHATHSAMM Kypca MaTeMaTHUeCKOro aHanusa u JuddepeHIraibHbe
ypaBHEHHUS SBISAIOTCA: (QYHKIUS, MOCIEI0BATEIbHOCTD, MIPENEN, HEMPEPhIBHOCTh, PON3BOAHAS,
muddepeHiman, neppoodpazHas, MHTerpan, psaja, AMddepeHnnanbHoe ypaBHEHHE.

OcHOBHBIMU ~ (hopMamMM  pabOThl  SIBJIAIOTCS  JIEKIIMM, IPAKTUYECKHE 3aHATUA U
caMmocCTosiTeNbHas paboTa CTYJCHTOB.

Texkymmuii KOHTpPOIb B TEYEHHUE CEMECTpa OCYILECTBISAETCS IOCPEICTBOM OLECHKH
BBITTOJIHEHUS! €KEHEIEIbHBIX JOMAIIHUX paboT, 3alUT HHAUBUAYAIbHBIX 33/1aHUH, a TaKKe TpU
IPOBEICHUH ayIUTOPHBIX KOHTPOJIBbHBIX PA0OT.

10.2 METOAUYECKHE PEKOMEHJIALIUU 110 OPT'TAHU3ALIMU U3YYEHUA
JUCIHUIIVIMHBI U1 CTYAEHTOB




Kypc «Matemaruka» BKJIIOYaeT B ce0si ceMb Monyieil: «MHOXECTBO KOMITJIEKCHBIX
yuceny, «Marpuiel U onpenenurTenn», «CHCTEMbl JIMHEHMHBIX YPAaBHEHUW» «JIEMEHTHI
BEKTOPHOW anreOpbl», «AHAIUTHYECKas TEOMETPHS Ha IUIOCKOCTH», «AHaIHTHYECKas
reoMeTpHsi B TMPOCTPAHCTBE», «BeKTOpHbIE MNPOCTpaHCTBA M OCHOBHBIE anredpanveckue
CTPYKTYpbI». KaKIblil U3 MOYJIEH 3aBEPIIACTCS TECTOM.

[Ipu u3yyeHUH TUCHUIUIMHBI CTYIEHTaM HEOOXOJUMO BBIMOJIHUTH 1 KOHTPOJIbHYIO
paboty (Nel —B 1-M cemectpe) u 7 TecToB. (Ne 1, No2, No3 Ned — 1 cemectp; No5, Ne6, Ne7 — 2
cemectp).

Bo 2-M cemectpe mpeaycMOTpeH — 9K3aMeH. J[JIsi MOATOTOBKH K 9K3aMEeHY MpearatloTcs
MaTepuabl, BKIIOYAIOIINe TEOPETUUECKYIO U IPaKTHUecKylo yacTu. B 1-m cemecTpe — 3auer.
OO0mas Tpy10eMKOCTh — 3 3.€.

OneHka 3HaHMNA OCYLIECTBISIETCS C MPUMEHEHUEM OallIbHO-PEHTHHIOBOW CHCTEMBI.
JIro0o¥ BUJ KOHTPOJIHMPYIOIIUX MEpONpUATH orneHuBaeTcs mo 100-0ayuipHON mmIKale, 3aTeM
MEPEBOJUTCS B OAJTBI B COOTBETCTBUU C BECOBBIM KOA(PHUITUEHTOM.

OreHka BbICTABIISETCS B COOTBETCTBUU C IIPUHSATOM B By3€ IIKAJION IepeBoa:
Menee 60 0a1oB — OLleHKa «2»

Ot 60 1o 74 GayIoB — OIEHKA «3»

Ot 75 1o 86 OayU1oB — OLeHKA «4»

Ot 87 no 100 6am1oB — O1eHKa «5» .

B mepBoM cemecTpe CTYAEHT JOJKEH 3HATHh OMpeesieHue MOIYJsS ACeHCTBUTEIHHOIO
Yycia W €ro CBOMCTBA, T'€OMETPUYECKHH CMBICI. Bragers moHATHEM (QYHKIUH, YHCIOBOU
MOCNIE0BATEIbHOCTH, YMETh HAaXOAWTh OO0JAacTh OIpEeNeNeHUs] W MHOXECTBO 3HA4YCHUMN
(GyHKIMM, UCCIEA0BAaTh (PYHKIMM HA YETHOCTb, HEUYETHOCTb, NMEPUOJUYHOCTH MOHOTOHHOCTD,
OrpaHM4eHHOCTb. CTYAEHT HE TOJBKO JOJDKEH BBIYMCIATH Npeaeibl, HO U YMETh
WUTIOCTPUPOBATh CBOWCTBA (PYHKIMM Ha rpauueckux MpuMepax, 3HaTh OINpeAeseHUs
HENPEPBIBHOCTH M YMETh HCCIIEN0BaTh (YHKIUIO Ha Pa3phIB.

Taxke CTyIeHT IOJDKEH BIAJeTh TEXHUKOW AU(PQPEepeHUupoBaHUs U METOJaMU
WHTETPUPOBAaHUS, IIOHUMATh W HCIOJb30BATh B pEUIEHUM 3a/ady TE€OMETPUYECKUUA U
MEXaHUYECKUM CMBICT TPOU3BOJHON, YMETh MPUMEHSTh MPOU3BOAHYIO TPHU HCCIEIOBAHUU
dbyHK1IMH, paboTas ¢ aHATUTHYECKUM U TpadUIeCKUM 3a1aHUeM TTPOU3BOJHOM.

Bo BTOpOM ceMecTpe CTyIEeHT J0JKEH YMETh COCTaBISATh UHTErpaibHble CyMMbl [{apOy
JUISL  OMIPENIEJICHHOTO HWHTErpayia, BBIUUCIATH HHTerpan mno ¢opmyne HproTona-JleiOnuna,
MCIIOJIb30BaTh MPU BBIYUCIEHUU OIPEAEICHHOTO0 MHTErpajia e€ro reoMeTpUYeCKHil CMbICH U
CBOMCTBA, TPUMEHSTh OCHOBHBIE METOJbl HMHTEIPUPOBAHUS, MPUMEHATH OINPEACICHHBIN
UHTETpal JUisl peuleHus (pU3NYECKUX M TeOMETPUYECKHX 3a/Jad, YMEeTh HaXOJUTh 00JacTh
onpezaeneHuss PyHKIUH HECKOIbKUX MEPEMEHHBIX, HAXOJUTh YaCTHBIE MPOU3BOJIHBIC, YaCTHBIC
muddepeHManbel  JTIOOBIX MOPAIKOB (YHKIUU HECKOJIBKMX MEPEeMEHHBIX, MPOU3BOJIHBIC
CIOXHBIX (DYHKIMH, HaXOMUTh SKCTPEMYM, HAWOOIbIIee W HaWMEHbIIee 3HAaYeHHE (YHKIIUU
HECKOJIBKMX TEPEMEHHBIX. Takke CTYIEHT IOJDKEH YMETh BBIYHCIATH KpaTHBIE HHTETPAbI,
YCTaHaBIMBATh CBS3U MEXK]ly pa3HOTO pojia MHTErpajgamMu. B TpeTbeM ceMecTpe CTYIeHT JOJKEH
COCTaBJISITh TOCJIENOBATEIbHOCTh YACTUYHBIX CYMM psiia, T€OMETPUYECKHI psij HaXOAWUTh
CyMMY psifia, UCCIEIOBaTh PSAAbl HA CXOJUMOCTh, aOCONIOTHYIO M YCIOBHYIO CXOJIUMOCTb,
HaXOJUTh PaJnyc M 00JIACTh CXOJWMOCTH CTENEHHOIO psijia, paszjaarath GyHKIHH B CTEIICHHbIE
PAIBI, IPUMEHSTh CTETIEHHBIEC PSAJbI MPU BBIYMCICHUH MPEEIOB U ONPEIEICHHBIX HWHTErPAJIOB.
Taxoxe T0MHKEH yMETh peliaTh pa3IndHble TUTTBI TU(depeHITnaTbHBIX YpaBHEHUN (YpaBHEHUE B
NONMHBIX auddepeHiuanax, ypaBHEHHE C pa3leiSIIONMMH EPEMEHHBIMHU, OJIHOPOIHOE
muddepeHnabHOe  ypaBHEHHE, JHHEHHOe auddepeHnraibHOoe ypaBHEHHE W ypaBHEHHE
bepnymm, JIOAY u JIHAY 2 —ro nopsiaka).

11. OHEHOYHBIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIA 1
MPOMEXYTOYHOM ATTECTALIMA



@DoHJ OLIEHOYHBIX CPeACTB pa3paboTaH I MPOBEACHUS MPOMEKYTOYHOW aTTeCTalluu
oOyJaromuxcs mo guciumminae «MaTemaTnka U BXOJUT B COCTaB OCHOBHOW 00pa3oBaTeIbHOU
mporpamMmsbl 0 HampabiieHHI0 oarotoBku: 44.03.05 «Ilemarornueckoe oOpa3oBaHue (C AByMs
npodunsMu  ToAroToBKM)» (mpodunu  «TexHomorust u JlomomHUTENsEHOE OOpa3oOBaHUE
(poboToTexHuKa)») (kBanudukamnus «bakanaBpy), peaaTuzyeMoi Mpu MOATOTOBKE 00yUYaOIIUXCS
B (emepalibHOM TOCYIApPCTBEHHOM OIO/DKETHOM O0pa30BaTEIbHOM YUPEKIECHUH BBICIIETO
00pa3zoBaHus «ANTANCKHI TOCYAapCTBEHHBIM MEAaroruyecKuii yHuBepcuTeT buiickuii ¢umman
uMeHn B.M. Illykmmnaa». @OHA OLEHOYHBIX CPEICTB IpEJHA3HAYEH Ul IPOBEPKH
c(hOpMHUPOBAHHOCTH KOMITETEHI[MH, 3asBICHHBIX B MpOrpamMme TUCHUIUIMHBI «MaTemaTtuka» B
cooTBeTcTBUM ¢ yueOHbIM miaHoM 44.03.05 «llemarormueckoe oOpa3oBanue (¢ IByMs
npoduwisiMu  TTOATOTOBKU)»  (mpodunu  «TexHonmorus u  JlOMOMHUTENBHOE 00pa3oBaHUE
(poOoToTexHuKa)») (kBasnpuxanus «bakanaBpy).

IlepeyeHb KOMIETEHIMIT ¢ yKA3aHMEM 3TANOB UX ()OPMHUPOBAHUSA B MPOLIECCE OCBOEHUS
00pa3oBaTeJIbHOM MPOrPaMMbI

Komrmeren Nuauxkaropsl O1ieHO4YHBIE
11N, CpeacTBa
STaIbl
3uamo: [IpaxTuko-

- YK-1.1 - 3HaHue MexaHU3MOB M METOJIUK ITOUCKA, aHATTN3a | OPUEHTUPOBAHHO
U CHHTe3a MHGOpMaIuy, BKIIIOYAIOLINE CUCTEMHBIN MOJXOA B | € 3a/laHue:
obnactu obpazoBanus (3.1); KOJUIOKBUYM,

- YK-1.2 - 3HaHWe METOAMK IMOCTaHOBKH IIEJH U CIIOCOOOB | KOHTPOJIbHAS
e€ JOCTHXKEHHMs, HAydHOro HpEeJCTaBIeHHUs O pe3ylbTaTax | padorta,
00pabotku unpopmaruu (3.2). WUTOTOBBIN TECT

Ymemo:

- YK-1.3 - ymeHue aHamu3upoBaTh 3a7ady, BBICISTH €€
0a30Bble  COCTaBJIAIOIINME, OCYLIECTBIATh JIEKOMIIO3ULIUIO
3amaun (VY.1);

- YK-1.5 - ymeHue paccMaTpuBaTh BO3MOKHBIE BAPHAHTHI
pelieHys 3a7adyu, OLIEHMBash UX JIOCTOMHCTBA U HEIOCTaTKU
(¥.3).

Bnaoemy:

- YK-1.6 - BnajieHue MeTo/laMu yCTaHOBJIECHUS MPUYUHHO-
CIIEICTBEHHBIX CBsI3el M ompezeneHus Haubojiee 3HAUYUMBIX
cpenu Hux (B.1);

- YK-1.7 - BnajieHne MeXaHu3MaMHU TOKUCKa MHPOpMAIH B
TOM YHCJIE C TPUMEHEHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX U
KOMMYHUKAITMOHHBIX TexHOJorui (B.2).

VK-1
1 sTam

Komnemenuyua YK-1 c ykazanuem smana ghopmuposanus é npoyecce 0c60€Hus
odpazoeamenvHoll NPOPAMMBbL

Komnerennust YK-1 (cmocoOHOCTH OCYIIECTBISATh MOUCK, KPUTHYECKHIA aHAIM3 M CHUHTE3
uH(pOpMallK, TPUMEHITh CUCTEMHBIH TOAXOA JUIS pELIEHUs IOCTaBJICHHBIX 3a]ad)
dopmupyeTcst Ha IepBOM dTare (GOPMUPOBAHUS KOMITETECHITHA.

Kommnerennust YK-1 ¢opmupoBanach B mpolecce HM3y4eHUs JaHHOW AWCIUIUIMHBI U
MPOJOHKAT (POPMHUPOBATHCS Ha CIEIYIOIIUX Kypcax B IMPOILECCe M3YYCHHsS APYrUX Y4eOHBIX
JTUCIUIUIAH, TPOXOXACHUS MPAKTUK M HWTOTOBOW TOCYAApCTBEHHOW arrectanuu (3amura
BBIITYCKHON KBaNU(PUKAMOHHON paboThI).

TumnoBoe KOHTPOJILHOE 3aJlaHUE ISl OLUEHKU CHOPMUPOBAHHOCTH NAHHOW KOMIETEHIIUU



HalpasJICHO Ha JCMOHCTPALUMIO TOTOBHOCTU OCYIICCTBJIATL IIOUCK, KpI/ITI/I‘IGCKI/Iﬁ aHalIn3 H
CHHTE3 I/IH(l)OpMaI_II/II/I, IIPUMCHATH CHCTEMHBII MoAXOJd I PCHICHHA ITOCTABJICHHBIX 3a1a4.

1. Tunosoe konmponvHoe 3a0anue na smane Gopmuposanus YK-1:
11.1 Bonpochkl K KOJJIOKBUYMY (THIIOBOE KOHTPOJILHOE 3a/IaHNe HA Tane (opMUpPOBaAHUSA
komnereniun YK-1).
1 cemecTp
Bonpochbl K KOLJI0KBUYMY-1
MHuosxecTtBa. Onepanuyu HaJl MHOKECTBAMHU.
MmuoxectBa N, Z, Q.

HppauroHanbHOCTh V2.
MHo0ecTBO AEHCTBUTEIILHBIX YHCEN, €T0 CBOMCTBA.
AOcomoTHas BelnruruHa (MOAYJb) IEHCTBUTENBHOTO uncia. CBOMCTBA MOAYIISL.
6. N300paxeHue qeiCTBUTENbHBIX YHCE Ha YUCIOBOM NpsiMoil. PacimpenHas uncioBast npsimasi.
7. TlpomexyTKu.
8. OxpecrHoctu. [IpenenpHas ToUKa.
9. TI'panu ymncioBbix MHOKECTB. Tounble rpanu. [Ipumepsl.
10. OcHOBHBIC IOHSATHS, CBA3aHHBIE C (DYHKITHEH.
11. Cnoco6sbl 3aganust pyHKIUU.
12. Tloustust obpatnoii pyHkumu. [Ipumepsr.
13. Tlonstue cinoxuoit pynkuuu. [Ipumepsr.
14. MOHOTOHHOCTB, OTpaHUYEHHOCTb PyHKIMHU. [IpuMepbI.
15. YerHoctb, HeueTHOCTH PpyHKIIMU. CBOMCTBA. [IpuMepsl.
16. Tlepuomuunocts ¢pyHKIMU. [IpuMepsI.
17. Yucnoas nmocnenoBaTenbHOCTh. CIOCOOBI 3aJaHUS.
18. Ywuciosas ocieaoBaTeIbHOCTh. BUIBI OCIEI0BATEILHOCTEI.
19. IIpenen unciaoOBOM MOCIEAOBATENBHOCTH. [ €OMETPHUECKU CMBICTI.
20. CsoiicTBa mpeaeioB MOCIEeI0BATEIIEHOCTEH.

Ok wNE

Bonpochl K KOJJIOKBHYMY 2

Yucio e.
[Tpenen pynkuuu B Touke. ['eomeTpruyeckuil cMbICH Npeaena.
Teopema 0 €eIMHCTBEHHOCTH NIpEAEa.
CaoiicTBa IIpeIeToB.
beckoHeuHO Manble BEIMUMHBL, UX CBOMCTBA.
Teopema o cBsizu pyHKIIMHU, Ipeena 1 OECKOHEYHO MaJIou.
BeckoneuHo 6onbine, uX CBA3b ¢ OECKOHEYHO MaJIbIMU.
CpaBHeHUEe OECKOHEYHO MaJIbIX, SKBUBAJICHTHbIE OECKOHEYHO MaJlble.
I1epBbIit 3aMeuaTenbHbli npeaen. CeIcTBUs U3 HETO.
0. TIlIpenen ¢pyHkIMM HA OECKOHEYHOCTH.
1. OmgHOCTOpPOHHWHE MPEIEIHI.
12. Bropoii 3ameuaTenbHbli npeaen. CneacTBusl.
13. Pa3nuuHble onpeaeNeHHs HEMPEPHIBHOCTH B TOUKE.
14. OnHOCTOPOHHSAS HENPEPHIBHOCTD.
15. Toukwu pa3psiBa u ux kinaccupukanus. [Ipumepsr.
16. Apudmernueckue cBoiicTBa HENPEPHIBHBIX (YHKIIUH.
17. HenpepsiBHOCTB Ha oTpe3ke. 1-1 Teopembl bonbiiano — Komn.
18. Meron unrepsainos. [Ipumepsr.
19. HenpepsIBHOCTB Ha OTpe3Ke. 2-s1 TeopeMbl boibiiano — Komn.
20. HenpepriBHOCTE Ha oTpe3ke. 1-1 u 2-1 Teopemsl Beliepirpacca, MX FreOMETPUUECKUNA CMBICIT.

RBOoo~NOOR~WNE

1 cemecTp



Bonpoch! k K01JI0KBUYMY-1
1. OcHoBHbIE paboune MOHATHS, OTHOCSIIHUECS K MHOXKECTBA TOUEK N-MEPHOTO
EBKIMI0BOTO NMpOCTpaHCTBa.
2. OyHKIMS N-TIepeMeHHBIX. [ eoMeTprueckoe UCTOIKOBaHNE (PYHKIIUU JIBYX MEPEMEHHBIX.
Jluaum ypoBHEH 11 QYHKIIUH JBYX TEPEMEHHBIX.
3. [TocnenoBarenbHOCTH TOUEK Ha MIIOCKOCTU. [IpenenbHas Touka (mpenen) Takoi
IIOCJIEIOBATEIbHOCTH. [[pHHIMI BIIOKEHHBIX IPAMOYTOJIBHUKOB. TeopeMa bombrano-
Beiiepmpacca.
4, [penen pyukiuu Z = T (X;Y)B Touke. OCHOBHBIE TEOPEMBI O TIPEJIEIIaX.

HenpepsiBHOCTS.

5. YacTtHble Mpou3BOIHbIE (DYHKIIMU HECKOJIBKUX MEPEMEHHBIX. | 'eomeTpuueckoe
UCTOJIKOBAaHUE YaCTHBIX MPOU3BOJHBIX (DYHKIIMHU JIBYX IEPEMEHHBIX.

6. Huddepenunpyemas GyHKIUS IBYX NepeMeHHbIX. HempepbIBHOCTD
muddepentmpyemoii pynkmu. [lomanabril muddepennman QyHKIUN, €ro CBsi3b C YaCTHBIMU
MIPOU3BOTHBIMHU.

7. JlocraTtounoe yciioBue nudpepeHnnpyeMocT QyHKINH.

8. YacTHble TPOU3BOAHBIE CIOKHON QYHKIUH.

9. Huddepennman cnoxuoit pynkiun. MaBapuantaas ¢popma 3anucu nuddepeHuana.
10.  KacarenpHas MJI0CKOCTb K MOBEPXHOCTHU. [ 'eoMeTpuueckuii cmbich auddepennnana
(GyHKINU IBYX IEPEMEHHBIX.

11.  YacTHble NpoU3BOHbIE BHICIIUX MOPAAKOB. Teopema 0 paBeHCTBE CMEIIaHHbBIX YaCTHBIX
IPOM3BOIHBIX.

12. JuddepeHnmanbl BEICIIUX MOPSIKOB.

13. [TpousBoaHas GyHKIMH 110 JIFOOOMY HalpaBieHUIo. [’ paiueHT CKaIsipHON PyHKINU U

€ro XapakTepUCTHKA.
14. ®opmyna Telinopa s GyHKIUH IBYX IEPEMEHHBIX.

15.  HesBusble pyHnkuuu. Teopema o CylecTBOBaHUH U €IMHCTBEHHOCTU HESIBHOHM (PYHKIMH
JIBYX TTEPEMEHHBIX.

16. OkerpeMyM (pyHKIIMM IBYX nepeMeHHbIX. Heo0xoanMoe ycinoBue s3KkcTpeMyMa (pyHKIUH.
JlocraTouHoe yclioBuE 3KCTpeMyMa (PYHKIIMU JBYX NEPEMEHHBIX.

17.  VYcnoBHbI 3KkcTpeMyM (DyHKIIMH HECKOJIBKUX NepeMeHHbIX. HeoOxonumoe ycnosue
YCJIOBHOIO 3KcTpeMyMa. Meton mHoxuTeneit Jlarpanxka.

Bonpoch! K KOJJIOKBHYMY-2

1. HeonpeneneHHplii MHTErpan: TMOHATUE HEONPEIEIIEHHOTO HWHTErpaja, CBOMCTBA
HEOIpeeNIEHHOT0 HHTEerpaa; Tabyiriila OCHOBHBIX HEOTIPEAEIEHHBIX HHTETPAJIOB.

2. OcCHOBHBIE METOJBl HHTETPUPOBAHUSA: METOJ HEMOCPEICTBEHHOIO WHTEIPUPOBAHMS,
METOJI UHTETPUPOBAHUS MOJCTAHOBKOW; METOJl UHTETPUPOBAHUS 110 YACTSM.

3. WuTerpupoBanue palioOHaIbHbIX, TPUTOHOMETPUYECKUX U UPPAIMOHATBHBIX (PYHKIIUA.
4. OnpeneneHHbI MHTETpal Kak IpeAes] HHTErpalbHOM cymMmbl. ['eomeTpuueckuil u

bu3nyecKuil CMBICI ONPEIETICHHOTO UHTErpaa.

Bonpochl K KOJJIOKBUYMY-3

1. ®opmyna Hetotona-JleitOnuia. OCHOBHBIE CBOMHCTBA ONPEAEICHHOTO MHTErpaa.
2. Beluncinenre  ONpeNeNeHHOr0  MHTErpajia:  MHTEIPUPOBAHME  MOJICTaHOBKOW;
UHTEIPUPOBAHUE 110 YACTSAM.
3. ['eomerpuueckue n GU3NUECKre MPUIIOKEHUS ONPEEICHHOIO MHTErpaa.
4. Heco6ctBennsie unrerpainsi | u Il pona.
2 ceMecTp

Bonpochl K KOJJIOKBHYMY-1
18 OCHOBHBIG IIOHATHUA, OTHOCAIIUECA K YHUCJIOBBIM pH,Z[aM.




19.
20.

21.

22.
23.
24.
25.

26.
217.

28.
29.
30.
31.
32.
33.
34.

35.
36.
37.

38.
39.
40.
41.
42.

15.
16.
17.

Kputepuii cXoquMOCTH YHCIOBOIO psijia.

Heobxonumoe ycioBHe CXOIUMOCTH YHCIOBOro psaa. [‘apmoHmyeckuit psix M €ro
pacxoauMOCTb.

Psanpl ¢ HeoTpuuarenbHbIMM wieHamMd. HeoOXxoauMoe M JOCTaTOYHOE YCIOBHE CXOJUMOCTH
PSA0B C HEOTPULIATEIbHBIMU YWIEHAMM.

[TpuHIMI cpaBHEHUS PAIOB C HEOTPULATEIbHBIMU WICHAMHU.

[Tpu3Haky CXOAUMOCTH 3HAKOIOJIOKUTEIBHBIX PS/IOB.

3nakouepenyrontuecs psaasl. [Ipuznak JleiiOauma.

AOCOIIOTHO CXOASIIKECS U YCIOBHO cxonsimuecs paapl. CXxoauMocTh aOCOIIOTHO CXOISIIET0Cs
psza.

3ameuaHus K olepanusaM HaJl YUCIOBBIMU PSIIaMHU.

OcCHOBHBIE  MOHATHA  OTHOcAUIMECSd K  (DYHKIMOHAJIBHBIM  I1OCIEI0BaTEIbHOCTSIM U
(YHKIIMOHATIBHBIM PsIIaM.

CX0IMMOCTb U PaBHOMEPHAs CXOAUMOCTD IIOCIIEJOBATEILHOCTEH U PSIJIOB.

[Tpusnak Beliepiirpacca paBHOMEPHOM CXOIUMOCTH (PYHKIIMOHAIILHOTO psija.

[TowreHHast HHTErPUPYEMOCTh PABHOMEPHO CXOJAIIEr0cs (YHKIMOHAIBHOIO psja.

[Tounennast muddepeHrpyeMocTs GyHKIUOHATBHOTO Psfa.

Crenennsie psabl. Teopema Abens.

Paguyc cxoqumocTu U MHTEpBaI CXOJIMMOCTH CTEIIEHHOIO Psijia.

Haxoxxnenue paauyca CXOAHMMOCTH CTEIIEHHOIO psila B YacTHBIX CIy4asX C IOMOILBIO
npu3HakoB Jlamambepa u Komrm.

PaBHOMEpHasi CXOAMMOCTB CTEIIEHHOT'O psJa.

[TouwneHHast HHTETPUPYEMOCTH M MOWICHHAs MU (HEepEeHIUPYEMOCTb CTETIEHHOTO PsIa.

Psan Teitnopa (Maxknopena) mia pynkuun f (x). Teopema o paznoxxumoctu QyHKUUU B Psij
MakmnopeHna.

PaznoxeHue B CTENEHHOH psii HEKOTOPBIX 3JIEMEHTAPHBIX (QYHKLUH.

Tpuronomerpuueckuii paa. 3agada pa3nokeHust QyHKIUNA B TPUTOHOMETPUUYECKUHN PSII.
Koadduuunents! u psn @ypbe a1 GyHKIUU.

Psinbt @ypbe A1 YETHBIX U HEYETHBIX (QYHKIUH.

Psn @ypwe ¢ nepuogom 27 .

Bonpocs! K KO110KBHYMY-2
OcHOBHBIE IOHATHUS, CBA3aHHBIE C OOBIKHOBEHHBIMU AU(PPEpEeHIINaTbHBIMU YPaBHEHUSIMHU.
Juddepenumanbubie ypaBHeHus 1-ro nopsaka. 3agaua Komm.
JuddepenunanbHble ypaBHEHUS € Pa3AESIONIUMUICS IEPEMEHHBIMU.
Juddepenumanbable ypaBHEHHs, 0OTHOPOIHBIE OTHOCUTEIBHO MEPEMEHHBIX.
Jluneiinbie muddepeHnmanbHbie ypaBHeHU 1-T0 mopsiaka. MeTo Bapualuy mpou3BOIbHON
IIOCTOSIHHOM.
VYpaBuenue beprymn.
VYpaBHEHUS B MOJHBIX TU(epeHIranax.
Huddepenunansublie ypaBHeHUs 2-ro nopsaka. 3agada Komim.
Jluneiinble nuddepeHnmanbHble ypaBHEHUs! BTOPOTO MOPsIIKA (OCHOBHBIE MOHATHS).

. JIunelinple ogHOpOJHBIE AU PepeHLInanbHble ypaBHEHUS 2-T0 nopsika. CBolicTBa peleHui.
. Teopema o cTpyKkType 00111ero pereHus TMHEHHOTo 0JTHOPOJHOTO AU depeHnanbHOro

YpaBHEHUS.

. JIuneitnbie onHopoHbIe MU hepeHInaIbHBIE YPABHEHHUS C TOCTOSTHHBIMH KO3 PHUIIMEHTaAMHU.
. Teopema o cTpyKType 00IIero pemeHns JIMHEHHOTO HEOJTHOPOAHOTO AU(. ypaBHEHHS.
. ITogGop yacTHOTO peneHus! TMHEHHOTO HEOJHOPOAHOTO U depeHIINaTbHbIE YPAaBHEHUS C

MOCTOSTHHBIMH KO3 (QUIIUCHTAMH.

CBobopHbIe KoeOaHus.

BeinyxieHHbIE KOJICOAHMS.

Cuctemsl tuddepeHaTbHbIX YPAaBHEHUN C IIOCTOSTHHBIMHU KO3 QUIIMEHTaMH.



18.

19.

N

OcCHOBHBIE TIOHATHS, CBA3aHHBIE C TU(PEpEeHIINATEHBIMU YPAaBHEHUSIMH B YaCTHBIX
IIPOU3BOIHBIX.
YpaBHEHHS] MaTEMAaTUIECKON (PU3HUKH.

KpnTepnn OICHKH KOMIICTCHIIUHA YK-1B pPaMKaxX THIIOBOI'0 KOHTPOJILHOTO 3alaHUA:

OreHKa OCYIIECTBISIETCS 10 CICTYIOIIUM KPUTEPUSIM:

creneHb BoinotHeHH 3ananus (0 - 40 6awioB);

KoppekTHOCTh peienus (0 - 40 6amios);

PalMOHATBHOCTH MCIIOIB30BAHUS IPOTPAMMHBIX KOHCTpYKIHiA (0 - 20 6aymioB).

TumnoBoe KOHTPOJILHOE 3a/1aHKe orieHuBaeTcs mo 100-6amipHOM 1IKane, KOTopas IEPEBOIUTCS B
IATH OaJUTBHYIO MKy B COOTBETCTBUU C JICHCTBYIOIIUM Ha TEKyIIi MoMeHT [lonoxeHnem o
PEUTHHIOBOM CHUCTEME TEKYIIEro KOHTPOJSl YCIIEBAEMOCTH M TMPOMEKYTOYHOW aTTecTalluu
CTYJICHTOB:

- OLIEHKa «5» BBICTAaBISIETCd B cllyyae, €CJM CTYIEHT BbIMONHWI KauecTBeHHO 87-100 %
THIIOBOT'O 3aJlaHUs;

- OLIEHKA «4» BBICTABIIAETCS B CIIy4ae, €CJIM CTYACHT BBIIOJIHUI KA4YeCTBEHHO 75—86 % TUoBOro
3a1aHus;

- OLIEHKA «3» BBICTABIIAETCS B CIIy4ae, €CJIM CTYACHT BBINOJIHWI KauecTBeHHO 60—74 % TumnoBoro
3a1aHus;

- OLIEHKA «2» BBICTABIIAETCS B ClIy4ae, €CJIU CTYICHT BbITOIHWI MeHee 60 % THUIOBOro 3aaHusl.

YpoBuu chpopmupoBanHocTu komnerenun YK-1

YpoBHH IMoka3zarenu

[Toporossiii YMeeT NMpUMEHATHh 3HAHUS U METOAbl MATEMAaTH4YECKOTO
aHajm3a JJIs1 pCICHUsA HpOCTGI\/'IIHI/IX TUITOBBIX 3a/1a4.

ba3zoBbrit YMeeT npUMEHSTh 3HaHUS U METOJIbI MOJEIUPOBAHUS IS
peleHus IPaKTUKO-OPUEHTUPOBAHHEBIX 3a1a4.

[ToBbI1IEHHBIH YMeeT npuMeHATh 3HaHUSI U METO/Ibl MOJIETTUPOBAHUS U
MaTeMaTUYeCKOro aHalln3a JAJisl PEIICHHS TIPAKTUKO-
OpPUEHTUPOBAHHBIX 3a7a4 2P(EKTUBHBIMU CIIOCOOAMHU.

2. Tunosoe xonmpoavHoe 3adanue Ha smane opmuposanus YK-1:

11.2 UToroBblii TecT (THIOBOE KOHTPOJIbHOE 3aJaHHe Ha dTane (opMUpOBaHUA
komnerenuuu YK-1).
Hrorosbiii TecT (2 cemecTp)

2

. 2x°—x+1
1. 3nauenue npenena lim ———— paswo...
x>0 2x -5+
a) o, 0) 1; B) 2; r) 0.
e3x _
2. 3na4enue npezaena lim ——— pasHo...
x>0 sin 2X
3
a) 0; 0) ©; B)E; r)3.

3. lim f(x) He cymecTByeT, eciu
x—0




a) f(x):x-sin%; 6) f(x)=sin%; B) f(X)=sin x; r) f(x)=sin(z +x).

. (n+1)2
4. 3nayenue npeaena lim| ——| pasHo...

n— n
a) 1; 6) o] B) Ve | r)e.
5. Ha uncnoBoii npsiMOit « O -OKPECTHOCTBIO» TOUKH X, = 0,7 sSBISIETCA IPOMEKYTOK
a) (0,7; 09); 6) (0,65, 0,75); B) (0,65; 1,2); r)
(0,65, 09).

_ (n+1)*
6. 3nauenue npegena lim| —— | paBHo...

n—»o n
a) l; 6) ©; B) €] r) e?.
7. Eciim x =1, TO BEpHO yTBEpKJICHUE. ..
a) COSX ~ X; 6) sin X~ X B) sin(x—1)~ x—1; r) sint~1,
X X

8. UzBectHo,uto IIm f(x)=-5, Ilim ) f(x)=-5, f(x,)=5. Torna touka x,
+

X—xg—0 X—Xg

SBIISIETCA. . .
a) TOUKOW HENPEPHIBHOCTH;
0) TOUKON yCTPaHUMOTI'O Pa3phIBa;
B) TOYKOH HEYCTPAHUMOTO pa3pbiBa MEPBOTO POJIA;
I') TOYKOW HEYCTPAHMMOI'O pa3pbiBa BTOPOTo poJia.

9. B Touke x,=1 HenpepbIBHA QyHKIMS. ..

a) f(x)=Sin—X; 0) f(x):sini; B) f(x)=M; r) f(x):x_—_l.
x-1 x—1 x-1 sin X

10. YpaBuenue Ig (X + 2)+ X =0 umeer AeHCTBUTEIbHBIN KOPEHb HA OTPE3Ke
a) [0;1]; 6) [-10]; ») 1 2]; n [2:3].

11. IlpoumsBoanas pyHkuuu f(x) = %cos(4 —3X) HUMEET BUL....

a) f'(x):%sin(4—3x) 0) f'(x):%sin(4—3x)
B) f'(x) =6sin(4—x) r) f'(x) =—6sin 3x

12. TlpousBoaHas GyHKIHH f(x)=sin(%—3xj UMeEET BUL. . ..
. 4 . 4
a) f (x):—BCos(g—Bx) o) f (x):cos(§—3xj
4 4 1 4
f'(x)'=—=cos| ——3x f'(x) =—=cos| ——3x
) 10y eoo 33| 0 10 = oo 3-3x]

13.  IIpomsBoaHas ¢pyHkuuu y = f(X,) B TOUKE X, UMEET BUJ....



f(Xo —AX) + f(X,)

lim — m
Pty O M P AX
i f (X, +AX)— f(X,)
x—0 AX

14. Tlpoussoxnas pynkiuu f(x) = (5—3x)° B TOYKe X, =2 paBHa....
a) 3 6) -3 B) -9 r) 9

15. Jna nuddepennupyemoit pyHkiuu f (X) U3 IpUBEAEHHBIX HUXKE YCIOBUN
JIOCTaTOYHOE YCJIOBUE YObIBAHHUS ...

a) f'(x)>0 6) f'(x)<0 B) f"(X)>0 1) f"(x)<0

16. Ecmu f(x) =2x®+12x*> —30x +12, To npousBeeHHE BceX KOpHEil ypaBHeHus f
'(X)=0, paBHO....
a) 5 6) -10 B) 18 1) -5

17. Tycts nana pyrkuus f(x) = 2x® —9x* —24x+35. YCTaHOBUTE COOTBETCTBHE
MEXTy IByMsl MHOKecTBamMu A 1 B, rie X, u X, kopuu ypasHenus f (X) =0

A B:

1) X *X,; a) 5
2) X, —X,; o) 17
3 X X, B) -4
4) X +x5; rn 3

18. Iycte f(x) = 2x% —21x* + 60X — 26 , TOrAa HAUOOIBILEE LENOE PEIICHHE
Hepasenctea f'(x) <0, paBHO....

a)l ©6)5 B) 4 r) 2

X2

19. Bropas npousBognas Qynkmun f(X) = HMeEET BUL. . ..
wron 98 iy 98 oy 49
) W= O 0= B =T s D
frog — =X ;gx)

20. 3naueHue BTOpoii npoussoaHoii f''(X,) Gynkuuu f(x)=e* —2x> B TOuUKe
X, =0 paBHoO....

a) 5 6) -3 B0 1)1

21. Ilycrs mana pynkius f = x* —6x?, Torma cyMmma BceX KOpHeil ypaBHeHus f
"(x) =0, paBHa....

a) V8  6) 2 B) 2++/8 1) 0

22. 3uauenue TpeTheii npoussoaHoit f'''(x,) dynkumm y = x* — x*> +5x —106 B Touke



X, =1 paBHO....

a) 24 6 —-24 B 10 1) 7

23. YrnoBo# k03¢ puiimeHT kacaTenbHO!, MPOBEAEHHOH K rpaduKky GyHKIHH
f (x) =3x+2 InX B Touke ¢ abcuuccoit X, =1 paBeH....

a) -5 0) 1 B) 5 r) 3
24. TaHrenc yriia HaKJIOHa KacaTeJIbHOU, MPOBEAEHHOH K rpaduKy GpyHKINU
f(x)= _4 B TOYKE ¢ a0CLHCCOM X, = —2 PaBeH....
X
a) -1 06) 1 B) 0 r) 2

25. Iycte mana pynkuus f(X) = x> +3x, Toraa yriaoBoi Kodp(HUIHUEHT KacaTeabHOM K
rpaguky QyHKIMHU B TOuKe ¢ abcuuccol X, =1 paBeH....

a) 5 6) -5 B) -1 1)1l

26. YpasHeHHe KacaTelbHOH K rpaguky pynkuun f(x) = x® —2x* +1 B Touke C
abcuuccoi X, = 2 UMeeT BUL. ...

a) y=4x"-7x+2 0) y=4x+7 B) y=7-4x 7T)y=4x—7

27.  VYrunoso# ko3¢ dunuent pynkuun y = f (X) B Touke ¢ abcuuccoi X, =1, eciu Ha
PUCYHKE N300pakéH rpaduK MPOU3BOIHON 3TOM (DYHKIIMH, paBEH. ...

y =)
Vo
‘1

1\¥X

a) —3 0) -2 B) 3 1) 2

28. VYraosoit koadduuuent pynkuuu y = f (x) B Touke ¢ abcruccoit X, =3, eciu Ha
pHCYHKe H300pak€H rpaduk MPOU3BOAHOM 3TON (YHKLIMH, PaBEH. . ..

a) 0 6) 2 B5 1 -1

29. Touka gBHxkeTcs 10 3akoHy S(t) = 3t* —8t® —18t*. Touka ocTaHOBHUIACE B

MOMCHT BPEMCHHM....
a) t=5 6)t=1 B) t=9 1) t=3

30. Teno Bpamaercst BOKpYT ocu 1o 3akoHy ¢(t) = 3t> — 4t + 2 (Bpems B CeKyH/ax,
yroJ B paguaHax). YTiioBas CKOpocTb ipu t = 4 cex. paBHa....



a) 2 0) 10 B) 20 1) 25

31. Teno maccoii 4 kuorpaMma ABHKETCS IPAMOIMHENHO 110 3aKOHY
S(t) =3t> —10t + 2, rue t — B cexynnax, S — B Merpax. KuneTnueckas sHeprus Tena epes 2
CEKYH/IbI I10CJIe Havyalla ABM)KCHUS paBHA. ...

a) 2 6) 8 B) 4 1) 16

32. Ha pucynke uzo6paxén rpapuk ¢pynkuuu y = f (x). Obnacte onpeneneHus
¢bynknuu y = f (x) paBHa....

a) [-3 7 6 [ 4 8 (-3 7) 1 (-1 4)

33. Ha pucynke uso6paxén rpapux pynkuuu y = f(x). @ynkuus y = f(x) yObiBaer
Ha IIPOMEXKYTKE. ...

a) [—1; 1] 0) Bcroay yObIBaeT B) [—1; l]u[Z; 6] r) [2; 6]

34. ®ynkmua f(x)=2x-1 ..
a) BO3pacTraeT Ha (— o0; O)
0) BcrOAy BO3pacTaer

B) BCIOJy yOBIBaeT

r) yObIBaeT Ha (0; +oo)

35. Ha pucynke uzo0paxéH rpaduk pynkuuu y = f'(x). @ynkus y = f(x)
BO3PACTaeT Ha IPOMEKYTKE. ...

a) [-3 -2]ule; 7]

0) HeT IMpaBUJIBLHOTO OTBETA



B) BCIOJY BO3pacTaer
n [-2 6]

36. JlnuHa npoMeskyTka BozpacTanus GyHkiuu f (X) = x* + X — 2 Ha oTpe3ke [—3; 3]

paBHa....

a) 2 ©6)3 B 35 1) 15

37. HaunGomnpiiee 3nauenue M , mpu koropoM pyHkmus f (x) = —% x® +mx? —4mx + 3

yOBIBaeT Ha BCEH YUCIOBOM MPSIMOM PaBHO....

f'(x) =

ay 3 0) 6 B) 5 r) 7

38. Touka skcTpeMyMma HenpepbIBHOM Ha Beeil uncioBoi npsmoit pynkuuu f (x), ecnu

( ) (x+5) paBHa ...
a) Xpin =-5 6) X rax =—5 B) X rax =1 F) Ximin =1

39. Touku skcTpemyMma GpyHknu f (X) = 2x° +3x* —12X + 34 paBHHI ...
a) X rex =-2, Xpin =-1 6) X rax =1, Xin =-2

B) X =2, Xpn =1 I) TOYEK dKCTpEeMyMa HerT.

40. 3navenue muauMyma Gyakmun f(x) = 2x°® +3x? —12X+7 paBHO.....

a) 0 6)3 B -2 1l

4
41. 3nauenHue Makcumyma (QyHKiuu f (X) = X? +x% —x* pasHo.....

a) 1 6) 0 B -2 1) 3

42. HaubGonbiee 3nauenue b, npu kotopom Qynkmms f(x)=x* +bx* +3bx -1

BO3PACTAET Ha BCEM YMCIOBOM NPSAMOM PABHO. ...

a)-9 0) -7 B) 9 r) 7

43. Hanvensuiee 3uauenne ¢pyuxmun f (x) = x° —3x? +3 ma otpeske [1;3] pasmo....
a) min f(X)=f@)=-7 6) min f(x)=f1)=-3

B) mn f(xX)=f(@)=211 1) min f(x)=f(2)=1

44. Haubonbliee n HauMeHbllee 3HadeHus (ynxuum f(x) = 3x° —5x° Ha oTpeske

[0;2] cootBeTcTBEHHO paBHSL. ...

a) max f(x)=f@)=2; min f(x)="f(2)=5
6) max f(x)=f(2)=56; min f(x)=f(@1)=—
B) max f(x)=f(@)=2; min f(x)=f(0
r) max f(x)=f(2)=56; min f(x)=f(

)=0
0)=0

45. @ynkuuu Yy = f(X) ompeneneHa Ha MPOMEXYTKe (— 8; 3). Ha pucynke n3o0paxén

rpaduk e npou3BoaHOl. AOcuucca TOUKH X, , B KOTOpoil ¢pyHknus y = f(X) npunumaer



HanGONbIIEE 3HAUCHNE Ha OTpe3ke |—6;2] pasHa....

a) —6 0) 2 B) 0 r) -4

HToroBbiii TecT (2 cemecTp)

0%z
1.Econ 2= (X + yz) TO, OXy paBHa
-2y 2y 2x—2y° 2y
3 X+ v 6 x+y?f g O y?f n X+

Z=Xx*+xy+y +3y+4

2.CranoHapHOM TOYKOM pyHKIMN SBJISIETCS ...

a) (0; 0) 6) L 2) B) L -2) r) 2 -1)
2
3.Cpenu nepeunciaeHHbIX QYHKIMNA IepBOOOPa3HBIMU IS PYHKIIMH cos® 2x
SIBIISTEOTCH ...
a) tg2x 6) ctg2x B) 2ctg 2x r)t92x+2
dx

2 /
4 Tlocne moacranoskn X +6=1" purerpan ~ X+ VX+ 6 npeoOpasyeTcs K BUAY...

I 22dt J- : 2t gt J- : 2dt J- 22dt
t°+t 6)" 1" +t-6 B) " +t+6 r) " t°+6

a)

-1

j(xz —3X +1)dx

5.0npeneneHHblil THTErpan -2 paBeH ...



;L o
6 0)-13,5 0) HET BEpHOTO OTBETA r) 6

a)

6.Cpe,[[I/I MNEPCUYUCIICHHBIX HHTEI'PAJIOB PACXOAAIIUMUCA SABJISIFOTCA. . .

+o0 3 +o0 3
[ [ [sin 5xax [
a). 2 (x=2) 6) » (x—2) B) 0 r)0 9—x?
1 2
7. 3HaueHue MOBTOPHOIO MHTErpasa I dXJ. dy, pasHo...
0 0

a)l 6)2 )0 )3

0<x<
8. JIBoiinoii uuTerpai || x dxdy , B3STbIi 110 IpsMOYroibHOi obiactu D : { ,
g 0<y<?2

paBeH ...
a)0 6)2 B)-1 1)1

X+y<l,

9. JIBoliHOM MHTETpaN I I f (x, y) dxdy no obnactu uaTerpupoBanus D:qx—-y <1, ,
D

CBOAUTCA K pCHICHUIO ITIOBTOPHOI'O UHTErpaJia ...

1 1+x 0 x=1 1 1-x 1 1-x
a)jdx_[f(x, y)dy 6)jdxjf(x, y)dy B)Idxjf(x, y)dy r)Idxjf(x, y)dy
0 x+1 1 1-x -1 x-1 0 x-1
2 y2 — 4’
10. O6nacts D :<x <0, » B ITOJISIPHBIX KOOPAMHATAX 3a7a€TCsI HEPABEHCTBAMU
y>0
V4 V4 V4 T V4
—<@< 0<p<— Sp<— ——<@p<L—
2 7oy T ew) T 2770
0<p<?2 0<p<1 -1<p<1 -1<p<1

11. Ob6nacts unTerpupoBanus D mnTerpana .U f (p,p) pdpdp M300paxeHa Ha PUCYHKE,
D

TOTJa Mpeeibl HHTETPUPOBAHHUS ...



T T T T T T T
0<p<— Z< = <p<Z <<t
a7 20l PTawla T3 iaT?"3
2<p<3 |0<p<3 |o<p<3 |2<p<3

12. BeiOepuTe HECKOJIBKO MTPaBUIIBHBIX OTBETOB U3 YUCIIA IPEIOKEHHBIX BAPUAHTOB.
ITo naHHOMY pUCYHKY 00JIaCTH HHTETPUPOBAHUS HAUTH COOTBETCTBYIOIIUE JIBYKPATHbIE
UHTETPAJIBI ...

3 4

Jy J-y
a)jdxjf(x y)dy 6)J'dxff(x y)dy B) _[ dyJ.f(x y) dx r)Idy J. f (X, y)dx

x -y

R VR?-x?
13. IIpu nepexoze K NOJPHBIM KOOPAMHATAM UHTETrpajl J.dX J f(x,y)dy npuaumaer
0 0
BHT ...

(pf f (pcos g, psin p)dp (of f (pcos g, psin p)pdp

O'—-NW on_.,\,\;,
o*—.N\N

4 R
do j f(pcose, psin o) pdp 1) [do] f(pcosp, psin o) pdp
0 0

x> +y® <4,
14. Ha pucynke 3amrrpuxoBana obmacte DYy 2 —X,
y>0

[Tnomane obmactu D (B momsipHOM cucTeMe KOOPIUHAT) 3a/1a€TCS UHTETPAJIOM ...
y



<y

3z 3z

) [dofdo ©) [aof pap )

] 2 \2
do|ydp 1) [do[ p*sinpdp
-1 0

0

O'—.b‘g’

1 2 3

15. 3HaveHre TOBTOPHOTO UHTErpajia J. dXI dyJ- dz, pasHo...
0 0 0

a)6 6)4 B)1 )3

16. B nunmuHapruecKoi cucTeMe KoopaAruHaT 00beM napadosion/1a, OrpaHUuICHHOTO

z=x"+y?
HIOBEPXHOCTSMHU: 4 ", HaxoauTcs 1o GopMmye ...
=

2 2 p? 2r 2 4 2r 2 4 27 2 4
a)jdgojdpjdz 6)jd¢jdpjpdz B)jdgojdpjdz r)jdgojdpjpdz
0 0 0 0 0 p? 0 0 p? 0 -2 p?

17. BLI6epI/ITe HCECKOJIBKO IMPAaBUJIBHBIX OTBETOB U3 YHCJIAa MPCAJIOKCHHBIX BAPUAHTOB.
CDOpMy.]'ILI, C MOMOMIBIO KOTOPBIX BBIYHUCIIACTCAH o0bem Tena V B Pa3JIMIHBIX CUCTEMAX
KOoOpAuHaT, UMCIOT BUL ...

a)m dpdedz 6)mpdpd(pdz B)mrzsin adrded o r)m dxdydz

18. YcraHoBUTE COOTBETCTBHE MEXKY YpaBHEHUEM cephl paaunyca a ¢ IEHTPOM B
Hayaje KOOPAMHAT U COOTBETCTBYIOLIEW CHCTEMOM KOOPINHAT, B KOTOPOH 3a/1aHO 3TO
YPaBHEHHE ...

)X +y’+z2°=a’ 1) nonsipuas
o)r=a 2) nekapToBa
B) r’+z°=a? 3) uunuHIpUYEcKas

4) cepuueckas
23

19. 3HaueHne KPUBOJIMHEMHOTO UHTETpasa J.Xdy+ ydx paBHO ...
(-1.2)

a)7 0) 6 B) 4 r) 8

20. OT myTH UTHTErPUPOBAHUS HE 3aBUCUT UHTETPAI ...

a) dey+ ydx 6) Iydx—xdy B) _[2xdy+ ydx 1) dey+ 2ydx
| | | |

21. 3HaueHune uHTErpaia Ixzdl mo ayre L: y=Inx,rme 1< x<2, paBHO ...
L



3 3 2 2 3 3

a) 1 6) %(52 +22) B) %(53+23) r) %(52+22)

22. 3HavyeHHe HHTETpaIa I ydl mo nyre L : y? =2x or trouku 4(0,0) no touku B(2,2),
L
PaBHO ...

1 1 1
a) o 6) 0 B)5(9J§—1> r)g(sﬁ—l)

23. 3HaveHue HHTErpaja _[(xz —2xy)dx+ (y? —2xy)dy 1o ayre L : y=x? or Touku
L

A(0,) nmo touku B(2,4), paBHoO ...
a)0 0) 9,6 B) -9,6 r) 9

24. Unterpan J'de+Qdy ,rie P=x+Yy,Q=x-y, no kourypy L , nzobpaxenHomy Ha
L
pHUCYHKe (HampaBiieHue 00X0/1a MOJI0KUTENIBHO), PABEH ...

Y.

0

AR

y =1

a)0 0) 2 B) 1 r)4

25. 13 nepeuncneHHbIX HIbKE hopmyi, popmyioit CTokca sBIsSeTcs ...
oQ oP

a) J = [[ Pdydz +Qazdx + Rbay  6) § Pax+Qay = [ (o~ a0
o 14 D
B) jL:(é,dF)z_[;[(roté,ﬁo)do r) g(‘g, fi, Jdo = I,[I(a;: . 8861; . 6;22 jdv

26. 3HaveHue MHTErpaja I(xz —2xy)dx+ (y? —2xy)dy mo ayre L : y=x? or Touku
L

A(-L1D)
no Touku B(2,4), pasHo ...
a)-9,8 6)9 B)-9,9 1)-9

27. UnTterpan J. Pdx+Qdy,rae P=X+2y,Q=2x—Yy, no koHTypy L , n306paxkeHHOMYy
L
Ha pUCYHKe (HampaBjieHHue 00X0/1a TOJI0KHUTENbHO), PaBeH ...

L

0

AR

y =1




a)8 6)0 B)1 1)2

28. U3 mepeuncienusix HUKe hopmyd, popmynoit Octporpaackoro - ['aycca sBiseTcst

a) if(é,df): ﬂ(roté,ﬁo)dcr 6)
L o
. da, 0a, oa,
g(a,no)da:w( o By, 2 ]du
B) J= H Pdydz + Qdzdx + Rdxdy T) § Pdx +Qdy = H (%—%)dxdy
P v D

29. BeibepuTe HECKOIBKO MPAaBUIIHLHBIX OTBETOB M3 YMCIIA MPEIJIOKEHHBIX BAPUAHTOB.
XapakTepuCcTUKaMHA BEKTOPHOTO TIOJIST d SIBJISIETCS . ..
a) MOTOK 0) rpaiueHT B) JUBEPTCHIIMS T') MPOU3BO/IHAS 110 HAIIPABJICHHUIO

30. BriGepute HECKOJIBKO MPABUIIBHBIX OTBETOB U3 YUCIIA IPETIOKEHHBIX BAPUAHTOB.
Xapaxkrepuctukamu ckansipaoro nons U =U (M) sBnsercs ...

a) TUHUU YPOBHA 0) TUBEPreHIUs B) MOTOK T') TPAJUEHT
3. Tunosoe konmponvHoe 3a0anue na smane gopmuposanusa YK-1:
Hrorosslii Tect (2 cemecTp)
1. T'paiMenT CKaISIpHOTo MOJs U = Xy + 2Z — z°B Touke M (1;1;0) umeer Bux ...
a)i+]+2k 6)i +] B)i +k r)i +]+3K
2. JluBepreHnus BEKTOPHOTO MMoJIsl &8 = L xy’j+2°k B NPOM3BOJIEHON TOYKE UMEET BU ...

a)l—y2 6)—12—2xy 13)1—2xy+3z2 r)—1+322
y y y y

3. [IpousBoaHas cKaxapHoro monst U = X° +3xy” B Touke M (1;1) B HanpaBieHHH BEKTOpa
€ =(0;1), paBHa ...
a)50)6B)11 1)1

4. YKaxXuTe COOTBETCTBUE MEXKIY:
1) poTopom BekTOpa a) vV-a
2) nuBepreHIyeil BeKTopa 6) V-a
3) nuBepreHuuen poropa, u I/D'(' BI)Ip{:D'I'(eHI/IeM B) V.(V-4)
¢ momoipio omnepatopa V ("Habma")

5. Moylb rpaiuenTa cKaaspHoro mojs U = X°y + y°z + z°x B touke M (1;0;0),
paBeH ...

a)1 6)0 B)2 1)3

6. I[ToTok BekTOpa @ = Xi + Y] + zK , uepe3 3aMKHYTYIO IIOBEPXHOCTh O , 3aJJaHHYIO YCIIOBHEM,



x=0y=0:2=0 paBeH ...

a)3 6)1 B)0,5 r)2,5

_{x+y+z:1,

7. Potop Bektopa d = yi —X] — 2%K , umeer BUA ...
a)i—] 6) 2k B) -] r) —2k

8. BeKTOpHOC mosje a sBIAETCS MOTCHUHAJIBHBIM, €CJIU BBIIIOJIHACTCA YCIIOBUC ...
a) V-a=0 6) V-4=0 B)AU=0 1) V-(V-d)=0

9. BBI6epI/ITe HCCKOJIBKO IIPABHUJIBHBIX OTBCTOB M3 YUCJIA MIPCAJIOKCHHBIX BAPUAHTOB.
XapaKTepI/ICTI/IKaMI/I BCKTOPHOI'O ITOJIA a sBgeTCd ...

a) MOTOK ©) rPaJIMCHT B) AMBEPTCHIMS T') MPOU3BOJIHAS 10 HAIIPABICHHUIO
10. BepHo nu yTBepxkeHue: «Eciau 4acTUYHBIC CyMMBI Psijia OTPaHUYEHBI, TO PSI CXOTUTCS»?

a) 1a 0) Her
11. Bepno nu yrBepxaenue: "Ycinosue lima, #0  sBisgercs HEOOXOUMBIM JUIsl CXOAUMOCTH

n—o

psana Z a, »?

n=1
a) na 0) Her

12. Bepno nu yrBepkaenue: «CyiecTByeT psij, KOTOpbIi mo npu3Haky Jlanambepa cxogurcs,
a o npu3Haky Kommm — pacxoaurcs»?
a) na 0) HeT

o0
13. Psan Zan Ha3bIBAECTCS PACXOSIIUMCS, €CIIH ...
n=1

a) lim(a, +a, +...+a,) =
n—o0

6) ima, =0

n—oo

B)a,>a,,,vheN

n+1?

r) limy/a, =1

n—o

0
14. Bepro sn yreepizcnue: «Ecim )| a, cxoauTes, T0 €ro o0ummii wieH a, CTPEMHTCA K
n=1
HYJIO»?
a) na 0) HeT

15. Ykaxure npaBUIbHOE YTBEPKACHUE OTHOCUTEIBHO CXOAMMOCTH PSIOB

21
A) Z_; on 1) A pacxomutcsi, B cxonures



2) A u B cxopsTcs

3) A u B pacxonsarcs

4) A cxoputcs, B pacxomutcs

16. Cymma psana Z(%)” paBHa...
n=0
1
a)— 0) 1,5 B)0 r
)11 ) ) ) oo

17. YcTraHOBHTE COOTBETCTBHE MCXKAY BUJaMH CXOAHMMOCTHU U 3HAKOIICPECMCHHBIMHA psAaaMU.

© _1 n+1

a) Yy (1) 1) aBCOMOTHO CXOIUTCS
n=1 2 * n - 1

0) &' 2) yCIIOBHO CXOJIUTCS
m n+1

B) Y. SN nz ¢ 3) pacxoauTcs
N

18. BepHo nu yrBepxkaeHue: « Pan Z(in +i
n —

n
j CXOIUTCS»?
n=1
A) nma b) ner

2
CXOIUTCI»?

ks n
19. BepHo nu yrBepKAcHUE: « Psan
P YIBEP ; 2n? +5

a) na 0) Her
) . 5 n

20. BepHo nu yrBepxkaeHue: « Pan Z(—l) (Zj CXOIUTCS»?
n=1

a) 1a 0) Her

21. Psn i(—l)” n
n=1

a) cxoauTcst a0COMIOTHO ~ 0) CXOAMTCS YCIOBHO  B) PACXOAUTCS



22. Pan iﬂ

27

a) CXOAUTCS A0COMOTHO  0) CXOAMTCS YCJIOBHO B) PACXOAMUTCS

23. Psapn cxomgutcs Z(Zn +1)x" Ui 3HAYGHUU X M3 POMEXKYTKA....
n=1

a) (0;00) 0) [-3:5] B) (0;10) r) [0;1)

24. Nana ¢pynkuus f(x)=2x+1 npu Xe[-x,7x].
Torna ko3 durment a, pasnoxenus pynkauu f (x) B psax Pypbe paseH. ..

a)0 6)2 B) - 2
3z T
25. WHTepBan cXOAUMOCTH CTEIIEHHOTO psJia 22"‘1 -x*™D  papen ...
n=1
(i) OZVD)  meL) 022
\/E ) \/E ) b b

['e) n
26. MHTepBan cX0IMMOCTH CTETIEHHOTO Psisa Z—I x"  paBeH ...
n=1

o (-4 6) (e) B (L) D (—%;i)

e

27. Jana ¢ynkuus f(x)= x> -1.
Torna xosdduument a,pasnoxenus f(X) B pan Teinopa no crenensm (X —1) paseH ...

a) 3 6) 0,25 B) 1 r) 0

28. Jlana ¢pynkius f(x) =2x npu Xe [-7,7].
Torna koadunuent a, pasnoxenus QyHkuuu B psg Dypbe paBeH...
a) 2 0)0 B) 7T r)%

T



= 1
29. Pan ) — ABIAETCA MAKOPAHTOM MPH JHOGOM 3HAYCHHH X JUIS PSJIOB. ...
n=1

1 i sinn?a a)l.4

Z)E Inn“3x 0)1.3

3)%% B)2,4

@%;% 2.5

5)% o D12
1

30. AuddepeHunanbHbIMA ypaBHEHUSIMH TIEPBOTO MOPSAKA SBISIOTCS. . ..

a) Yx=3x—-y 0) yx=3x—-y B)Xy'—-9y=x 1) xy"-9y'=x

y-2-tg)
31. uddepennmansuoe ypaBHEHHE X X
a) OJIHOPOJTHOE OTHOCUTEIILHO MIEPEMEHHBIX
0) ypaBHEHHUE C PA3ACISIIONIUMUCS TEPEMEHHBIMU
B) ypaBHeHue bepHymiu

T') JITHEWHOE HEOJHOPOIHOE TIEPBOTO MOPSIKA

OTHOCHUTCA K ...

- j—
32.Pemennem nuddepeHIuatbHOro ypaBHeH s =5 gpusercs ...

X

a)y:eix+5 6)y=€x+5 B)yzex—5 r) y:e7 -5

" " _
33. Jlano nuddepeHnmaibHOe ypaBHEHHE y"+3y"+5y =0 Toraa cooTBeTcTBYyIOIIEE
€My XapaKTepUCTUIECKOE YPAaBHEHUE UMEET BU]T ...

a) k®+3k?*+5=0
6) k®+3k?+5k =0
B) k?+3k+5=0

r) 3k+3k*+5=0

34. Ecm k =1+ 6i - KOpHU XapaKTEPUCTHIECKOTO YPAaBHEHHS,
TO COOTBETCTBYIOIIEE TMHEHHOE 0JTHOPOIHOE MU epeHInabHOE YPaBHEHNE UMEET BUT ...
a) y"+4y'+13y =0

6) y"—4y'-13y =0
B) y"'—4y'+13y =0
r) Y —4y'=5y=0

35./laHO XapaKTePHUCTUYECKOEC YPaBHEHHE k(k +1) =0.
Torma coOTBETCTBYIOIIEE JTMHEHHOE OTHOPOIHOE T PepeHInaTBEHOE YPaBHEHUE UMECT BH]T ...

a) y'(y'+1)=0
6) y”+ yf :O



o

g Y ty=0
() +y' =0
r)

36. Jlano muddepeHnmranbHOe ypaBHECHHE y'+4y'+13y = 0

Toraa KOpHU COOTBETCTBYIOIIETO XapPAKTEPUCTUIECKOTO YPABHCHUS PABHHI ...
a)-5; -1

0)5; 1

B) 2% 3i

r) —2%3i

37. YacrtHoe penrenue auddepeHnnaaIbHOoro ypaBHeH s
y" =5y’ + 6y = X+1 1o Buay ero nmpaBoii 4aCTu MOYKHO 3aIMCaTh B BUJIC ...

a) y=Cx+D
6) Y = Ax+B
B) ¥ = Ae” + Be*
r) ¥ =e?(Ax + B)

38.Pemenne muddepennmansaoro ypasuenus y” —y' =0 ymosieTBopsomiee
kpaesbiM ycroBusM y(0) =1, »'(1) — y(1) = 2 sBsieTcs

a) y=e' -2
0) y=e*-2C
B) y=e"

I') pelIeHus HeT

Kpurtepuu onenku komnerenuun YK-1 B pamkax THIOBBIX KOHTPOJIBHBIX 3aganuii 11.2:

CootBercTBHE OTBeTa (QopMmynupoBke Borpoca. ConepkaTeabHOCTb, TIyOMHAa M TIOJHOTA
otBeTa. JlocToBepHOCTh M3naraemoro Mmarepuaia (0-30 6amio).

[TpakTuyeckas HanpaieHHOCTh (0-30 GansioB)

ApPrymMeHTHpPOBaHHOCTb, JIorTnyHOCTH (0-20 6asios).

JlocTatounslil Hay4HO-TeopeTHuecKuil ypoBeHb orera (0-20 6anmios).

TumnoBoe KOHTpOJIbHOE 3a/1aHKe olleHuBaeTcs o 100-0annpHON HIKae, KOTopast ePEeBOAUTCS B
nsATH OaJUIbHYIO MKy B COOTBETCTBUU C JIEHCTBYIOIIMM Ha TeKylmuil MoMmeHT [lonoxxeHneM o
PEUTUHIOBOM CHUCTEME TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH M IPOMEKYTOYHOM aTTecTaluu
CTYJICHTOB:

- OLEHKa «5» BBICTABISIETCS B Cllyyae, €CIM CTYACHT BBINOJIHMI KadecTBeHHO 87-100 %
TUIIOBOT'O 3a/1aHUS;

- OLIEHKA «4» BBICTABJISIETCA B CIIy4ae, €CJIM CTYAECHT BBIIIOJHWI KaueCTBEHHO 75—86 % THUIOBOIO
3aJlaHus;

- OLIEHKA «3» BBICTABJIETCA B ClIydae, €CJIM CTYAEHT BBINOJIHWI KauyecTBEHHO 60—74 % TUIOBOrO
3aJlaHus;

- OLICHKA «2) BBICTABJIAECTCS B CIIy4ae, €CJIM CTYIEHT BBINOIHUI MeHee 60 % TUIOBOIO 3aJaHusl.



YpoBuu chopmupoBanHocTH komnerennun YK-1:

1 cemectp

Ypoenu chopmuposannocmu komnemenyuu YK-1 ¢ pamkax oucyunaunoi:

Yporens YK-1

OCHOBHBIE MPU3HAKU YPOBHS

IMOPOTOBbIN

OTBeT cCTyJaeHTa MpU HU3JIOKEHUU TEOPETHUYECKUX BOIPOCOB
JTUCIUIIMHBI ~ CXEMaTUYHBIM - Ha YPOBHE ONpPEACICHUU H
(OpMYIIUPOBOK  TEOPETHUECKUX  IOJIOKCHHUI; Hay4HO-
TEOPETHUYECKHI YpOBEHb OTBETAa HE JOCTAaTOYEH; HMEIOTCS
OIMOKHU B JIOTUYECKOW TOCIIEIOBATEIILHOCTH, B ()OPMYIUPOBKE
MOHATUH U TTOJIOKCHHH.

0a30BBIit

CryneHt oOHapyXKMBaeT Xopollee 3HAHWE | IMOHUMaHHUE
MaTepuasga, yMEHUE U3JIaraTb CBOM MBICIHU IIOCIEA0BATENBHO,
JIOTMYHO, J0Ka3aTeslbHO. B 0TBeTe MOKET OBITh HEJOCTATOYHO
IIOJIHO  Pa3BEPHYTO JOKA3aTEIIbCTBO TEOPEM, BO3MOXKHBI
OTHeNbHBIC 3aTpyIHEHHS B (OPMYJIHPOBKE BBIBOJIOB, HO
CIOCOOEH  NPOJEMOHCTPUPOBATH  BJAJE€HHE  METO/aMH,
ITOpUTMaMHU, MPUIOKEHUSIMH Ha IPUMEpE PEIICHUs Y4eOHBIX
3a]1a4 JUCLUIUINHBI.

HOBBIIIEHHBIHN

OTBeT McCuepnbIBAIOLIUM, TOYHBIM, MPOSIBIEHO YMEHHE
II0JIB30BATbCA TEOPETUYECKMM W NPUKIAJHBIM aIlaparom
MaTeMaTU4ecKoro  aHajiu3a, JIEMOHCTPUPYET, CBOOOJHOE
BIIQJICHUE COOTBETCTBYIOIEH  TEPMUHOJIOTHEH, HaBBIKAMU
paccyXJIeHUI " YMEHUSAMH pewiath 3a1a4u
MEXIUCLUIIIIMHAPHOIO U HUCCIEA0BATEIBCKOIO XapaKTepa.

2 ceMecTp

Ypoenu chopmuposannocmu komnemenyuu YK-1 6 pamxax oucyunaunoi:

Yposens YK-1

OCHOBHBIE IPU3HAKU YPOBHS

MTOPOTOBBIN

Bnageer 3HaHuSIMH 00 OCHOBHBIX METO/aX AIJIEMEHTapHOMN
MaTeMaTUKM M MOXET NPUMEHATh MX K PEIICHUI0 3ajad
M3y4aeMoN JAMCUMIUIMHBI, a TaKXke  3aJad IPaKTHYECKOIOo
Xapakrepa.

0a30BbIH

BnaneeT COJACPKAaHNUEM U pA3JIMIYHBIMHA MECTOAaAMU
3J'IeMeHTapHOI\/’I MAaTE€MAaTHUKH, a TAK)KC YMCHHUAMU IPUMCHATH UX
B H3y‘laeM0ﬁ JUCITUITIINHEC.

MOBBIIIEHHBIHN

BnaﬂeeT CHUCTCMHBIMU 3HAHUAMH O METOJaX MAaTEMAaTHYCCKOI'O
aHaJIn3a U MOXCT HHTCPIPCTUPOBATL HUX IIPU PCHICHUU 3aldav
3H€MGHTapHOﬁ MAaTCMATHUKH Pa3JINIHbIMU croco0amu.

2 ceMecTp

Ypoenu chopmuposannocmu komnemenyuu YK-1 6 pamxax oucyunaunoi:

Yposens YK-1

OCHOBHBIE NIPU3HAKU YPOBHS

MTOPOTOBBIN

OTBeT CTyOEHTA TpU H3JI0KEHUU TEOPETHUYECKUX BOMPOCOB
JUCLHMUIUIMHBI ~ CXEMAaTUYHBIA - HAa YPOBHE OIPEICICHUN U
(hOpPMYITUPOBOK  TEOPETHUYECKUX ITOJIOKCHMIA, HAay4YHO-
TEOPETUYECKUI YpPOBEHb OTBETAa HE JOCTaTOYEH; HMEIOTCSA
OIMMOKH B JIOTUYECKON TOCIEOBATEIHHOCTH, B (hOPMYITHUPOBKE
MOHSATHN 1 MOJIOKCHUH.

0a30BbIH

CrtyneHT oOHapyXHBaeT Xopollee 3HaHHE M TMOHUMaHUE




Marepuana, yMEHHME HU3JlaraTb CBOM MBICIH I10CIIE0BATENBHO,
JOTMYHO, J0Ka3aTeslbHO. B 0TBeTe MOXKET ObITh HEJOCTATOYHO
IIOJIHO  Pa3sBEPHYTO  JOKA3aTEIbCTBO TEOPEM, BO3MOXKHBI
OTJeNbHBbIE 3aTpyIHEHHS B (OPMYIHPOBKE BBIBOJIOB, HO
CIOCOOEH  NIPOJEMOHCTPUPOBATH  BIAJEHHE  METO/aMH,
QITOPUTMAaMH, TPUIIOKESHUSIMHU Ha TPUMeEpe peIIeHUs] YIeOHbIX
3a/1a4 AUCLUIUIMHBIL.

HOBBIIIEHHBIN

OTBeT McCuepnbIBAIOLIUM, TOYHBIM, MPOSIBIEHO YMEHHUE
II0JIB30BATBCA TEOPETUYECKMM W IPUKIAJHBIM aIIaparoMm
MaTeMaTU4ecKoro  aHajiu3a, JIEMOHCTPUpPYET, CBOOOJHOE
BIIQJICHUE COOTBETCTBYIOIIEH  TEPMHUHOJIOTHEH, HAaBBIKAMU
pacCyXJIeHUI u YMEHUSAMHU pewiatb 3a1a4u
MEXIUCHUIIIIMHAPHOTO U UCCIIEI0BATENIbCKOIO XapakTepa.

Hrtorosoe TectupoBanue

Yposenu cghopmuposannocmu komnemenyuu YK-1 ¢ pamkax oucyunnunoi:

Yposens YK-1

OcHOBHEBIE IIPpHU3HAKNU YPOBHA

MOPOTOBBIN

Bnageer 3HaHusSIMH 00 OCHOBHBIX METO/aX AJIEMEHTapHOMN
MaTeMaTUKd W MOXKET INPUMEHATh MX K pelIeHHI0 3a7ay
M3y4aeMON JAMCUMIUIMHBI, @ TaKXkKe  3aJad IPaKTHYECKOIo
Xapakrepa.

0a30BbIH

Bnageer conepxkanueM U pa3anyHbIMA METOAAMU
JJIEMEHTAPHOU MAaTEMATHUKH, a TAKKE YMEHUAMU IIPUMEHATh UX
B MU3y4aeMOU JUCHUIUINHE.

HOBBIIIEHHBIN

Bnazl;eeT CHUCTCMHBIMHU 3HAHUAMH O METOJaX MAaTCMAaTHYCCKOI'O
dHaJIN3a U MOXCET HHTCPIPETUPOBATL HUX IIPU PCHICHUU 3aJdav
3J'I€MGHTapHOI\/JI MAaTCMATHUKH PA3JIMIYHBIMHU croco0amu.

4. Tunosoe konmponvhoe 3adanue Ha smane gopmuposanus YK-1:

11.3 Boupochl k 3k3aMeny (2 cemecTp)

MHoxecTBa U Olepaluy HajJ HUMH.

KoMIiekcHbIe Yrciia ¥ reOMEeTPHIecKoe N300pakeHHEe KOMITJICKCHBIX YHCE.

Anrebpanyeckasi, TPUTOHOMETpPUYECKas U MOKa3aTeabHask (OPMbI KOMITJIEKCHBIX YHUCE.
Omneparuu HaJl KOMIUIEKCHBIMH YHCIIaMU B anreOpandeckon hopme.

Onepanuu HaJ KOMIUIEKCHBIMU YUCIAMH B TPUTOHOMETPUYECKOW (opMe, MX TreoMeTprudecKas

MHTEpIpeTaLHs.

KopHu 13 enuHuIpl, UX reOMETpUUYECKasi MHTEPIIPETALIMSL.
Martpuiipl ¥ TMHENHHBIE ONepalliy HaJl HUMU.
YMHOXKEHUE MaTPHUL] U €r0 CBOWCTBA.
[TousiTne onpeaenuTens Ajisl KBaApaTHOM MaTpullbl. CBOMCTBA ONpEETUTENEH.
Pemenne cucremMbl JMHEHHBIX YpaBHEHUI, MMEIOIIEH €AMHCTBEHHOE pelIeHue 1o (Gopmysam

Kpamepa.

MuHOpBI 1 anredpanyeckre JOMOTHEHHUS.
Pasnosxenue onpeaenuTens no CTPOKe UM CTONIOLY.

OOpatHas marpuIa.

CucTtemMbl TUHEHHBIX YpaBHEHUN (OCHOBHBIC TTOHSTHS).




15. Pemenue cuctembl TMHEUHBIX YPaBHEHUN MaTPUYHBIM METOJOM.

16. DnemeHTapHble NpeoOpa3oBaHMs HaJ CHUCTEMaMM JMHEHHBIX YpaBHEHMH M HaJ paclIMpeHHOH
MaTpULEH CUCTEMBI JINHEWHBIX YPAaBHEHUM.

17. Panr marpuusl. CTyneH4aras MaTpuLa 1 €€ paHr.

18. Kpurepuii COBMECTHOCTH H OIPEIECIEHHOCTH CHCTEMBbl JIMHEHHBIX YypaBHeHHi. Teopema
Kponekepa-Kanemm.

19. Meron N'aycca pemeHust cucTeMbl JMHEWHBIX ypaBHeHUN. OO1iee peleHne CUCTEMbl TMHEHHBIX
YpaBHEHUU.

20. OpHoponHas cucTeMa JIMHEHHBIX ypaBHeHH. DyHIaMeHTaNbHAsA CHCTEMa PEIICHU.

11.4 3aganus Ajadg DOATOTOBKH K DK3aMEHY

1. KoMIUIEKCHBIM YHCIIOM Z Ha3bIBACTCA. ..

2. Moayib KoMIUIeKCHOTo urciaa Z=a+bi pasen...

3. Kak 3anuceIBaeTCs KOMILICKCHOE YHCIIO B TPHTOHOMETPHYECKOH hopme?
4. laHbl Z; =r(coso+i-sine), Z, =ry(cosy +i-siny). Haiigute ommbku:

a) Z,-Z,=1,-1,(cos(p-y)+i-sin(p-y)),

Z ..
60) =L :r—l(cos(ﬁ}r i -sm[gn ,
Zy 1 v v
B) Yz, =\/E(cos @+7K i sin ankj,
n n

r) z{ =r”(cos”<p+i-sinn (p)_

5. IlpsamoyronbHOI MaTpuIlel Ha3bIBaE€TCS MaTpUIA ...
6. KBagpatHoil MaTpuIieil Ha3pIBaETCS MATPUIIA ...
7. JlaitTe onpeaeneHus:
a) paBHBIX MaTpHII,
0) HyJeBOW MaTpHIIbI;
B) €IMHUYHOI MaTPUIIBL
8. Kak Ha3pIBaeTCsl MaTpuIla, KOTOPAsi COJACPIKHUT OJIMH CTOJIOCI; OJJHY CTPOKY?
9. 3anonHuTe TaOIUIy CBOIMCTB OIEpaluil CI0KEHUSI U YMHOKEHUSI MaTpHIlbl Ha YHCIIO, I71e
AB,C — maTpursl, o, f — 4ucia.

A+B  |+(B+C) U-4  |1%4 (a+p)4
B+A4 A wA+aB af)*A
10. Haiinure matpuiy 34, ecimu A= (31 sj ?

11. Kak Ha3bIBaIOT JABE MATPHIBI A U B, €Clii 0JlHA U3 HUX IOJTy4aeTCs C MOMOIIBIO 3JIEMEHTapHBIX
npeoOpa3oBaHuil U3 APyroi?

1 -2 0
12. Brruucnure onpenenurenu MaTpulL; A:[ ! :} B=(2 1 -1
0 3 2
13. Jlnst Kakux 3HAYEHWH | ¥ | cipaBeMBO PaBEHCTBO Cixs) = Ay ) - B(axs)?

14. TIponmomxkute mpemioxenue: «Omnpenenurens (N-1)-ro mopsaka, MOJYYEHHBIH M3 UCXOIHOTO



OIIPEACIUTEIIA N-rO0 MOpsAAKa IMYTEM BBIYCPKHUBAHUS CTPOKH CTOJI6I_Ia, Ha MCPpeCCUYCHUN KOTOPBIX
HaxoauTCs BBI6paHHI:II>i DJIEMCHT, Ha3bIBACTCH...».

6 -2 6

15. Jus onpenenutens A={1 1 -1 Hailnute A,,; A,;?
3 2 -2

16. Marpuna A~! HasbiBaeTcst 0OpaTHON MaTpHIE A, €CIH ...

17. [Tepeuncnure cBOICTBA OOPATHON MATPUIIHI?

18. Nmeet mu matpunia A 0OpaTHYIO

a); ; = :
3 4 ~4 6
19. Bripasute matpuily C uepes matpuibl A u B, ecmi A=B-C-B™1?

20.3nauenus onpenenurens 5-ro nopsaka pasHo 20. Uemy Oyner paBeH OnpeaenuTesb, €Clid K ero
HIEpBOM CTPOKE TMPUOABUTH BCE OCTAIBLHBIC CTPOKH, YMHOKEHHBIC Ha (-2)?

21.3nauenus onpenenutens S-ro nopsaka pasHo 20. Uemy Oymer paBeH ONpeaeuTeNb, €CIIU K €ro
HIEpBOIi CTPOKE TMPHUOABUTH BTOPYIO CTPOKY, YMHOKEHHYO Ha (-2)?

22. Tlponomxkute npegioxenne «Hanbonbmuii U3 mopsiAKOB MUHOPOB JIAHHOM MaTPHIIbl, OTIUYHBIX
OT HYJIs, HA3bIBAETCH. ...»

23. Kakoit MuHop Ha3bIBaeTcs 6a3uCHbIM?
1 2
24, SIBnsieTcsa M onpenenuTeNb 7 g MHHOPOM BTOPOTO MOPSIIKA 11 HEKOTOPOTO 3JIEMEHTA
1 2 3
OTIPEIeTTUTEIS A=|4 5 67
7 8 9
25. 3anummMre B OOIIEM BHUAE HEOAHOPOJHYIO CHUCTEMY N JMHEWHBIX YpaBHEHHH ¢ M
HEU3BECTHBIMH.
26. Kakas cucrema ypaBHEHUI Ha3bIBAETCS COBMECTHOMN; HECOBMECTHOM?
27. 3akoHuuTe mnpeiokeHue: «Cuctema JMHEHHBIX ypaBHEHHUH, BCe CBOOOJHBIE YIIEHBI
KOTOPOM PaBHBI HYJIIO, HA3bIBAETCH. .. ».
28. 3akoHunTe npeioxkenne: «CucrteMa JIMHEHHBIX alreOpanyecKnX ypaBHEHH COBMECTHA

TOrJa M TOJIBKO TOIrJda, KOorjaa...».

2 0 4
29. YeMy paBeH paHT MaTpUIl A=|0 6 -1|7
1 0 2
30. W3BecTHO, UTO OmnpenenuTesb MaTpuibl 4-To nopsaka paseH (. Uemy MoxeT ObITh paBeH
paHr 3TOM MaTpUIbI?
o Cx+y=1
31. Hccnenyiite cucreMy Ha COBMECTHOCTb:! .
3x+3y=2
32. Pemienne cuctembl JTMHEHHBIX ypaBHEHHH MaTPUUYHBIM CIIOCOOOM OCYIIECTBIISAETCS IO
dbopmyre...
33. 3anummre ¢opmynsl Kpamepa ans cucrembl 4-x JUMHEHHBIX ypaBHEHUH C 4-Md

HEU3BECTHBIMM, IOSCHUTE €€ COCTABIIAIOIINE?
34. 3anuuunTe KpUTEPHUl ONIPEIETIEHHOCTH CUCTEMBI IMHEHHBIX YPaBHEHUH.



35. 3anuIlnTe KPUTEPU HEONPEICTCHHOCTH CUCTEMbI JIMHEUHBIX YPABHEHHUIA.
36. JlaHbl 1BE cUCTEMBI YpaBHEHUH:
- Xy +3X, =-1 X +3X, =-1
a) 119X 6) 119X
2X1—6X2 =3 2X1—6X2 =2

ITpoBeppTe cHCTEMBI Ha COBMECTHOCTD, OIIPEAEIIEHHOCTD, HEOIPECIIEHHOCTD.
37. IIpn Kakux YCIOBHUSAX OJHOPOAHAs CHCTEMA JIMHEHHBIX YPaBHEHHMM MMEET TOJBKO
HYJIEBOE PEILICHUE; HEHYJIEBOE PEIICHUE?

AX+2y=1
38. Ilpu kakux 3HAYCHHAX MapaMeTpa A CHUCTEMa ypaBHEHUU nMeeT OECKOHEUYHOE
8X+ Ay =2
MHOKECTBO pEIICHUI?
2X1 + X9 —3Xg =-5
39. Jana cucrema ypaBHEHUM: {x; — 2x, + 2x3 =17
X, + Xo + 3X3 =4
JlokakuTe, 4TO PENIEHUEM 3TOM CUCTEMBI SIBIISIFOTCS YHCIIA
X1 =3, X9 =-5, X3 =2.
X+y+2z=4
40. CKOJIBKO peLIeHU UIMEET CUCTEMA {x+2y+3z=6 7
2x+3y+52=10

5. Tunoeoe konmponvHoe 3a0anue na smane gopmuposanusa YK-1:

11.5 Bonpocs! k 3auery (1 cemectp)

Bexkrop. Yron mexny BekTopaMu. IIpoekius BEKTOpa Ha OCb.

JInneliHble onepanyy HaJ BEKTOPaMH, MX CBOWCTBA.

IIpssMoyrosibHas CUCTEMA KOOPAMHAT Ha IJIOCKOCTH U B IIPOCTPAHCTBE.

Koopannatsl BEKTOpa, TOUKH.

JnuHa oTpeska.

BripaxkeHue oneparuii HaJy BEKTOpaMu B KOOPAUHATHOHN opMe.

[enenue orpes3ka B JaHHOM OTHOIICHUH.

CxansapHoe npou3Be/IeHre BEKTOpoB. Ero cBolicTaa.

IIpaBble U J1eBbIE TPOWKHU BEKTOPOB. BEKTOpHOE Npon3BeAcHUE BEKTOPOB. Ero cBolicraa.
. BprunciieHne CKaJsIpHOTO U BEKTOPHOTO IMPOU3BE/ICHUS B IEKaPTOBBIX KOOPJAUHATAX.
CMmenianHOe IPOM3BEIEHNE BEKTOPOB. Ero cBoiicTBa.
. BprunciieHne cMemanHoro Npon3BeICHHUS.
. IIpuiioxenus CKalIpHOTO, BEKTOPHOI'O CMEIIAHHOTIO IIPOU3BEACHUM K PEILICHUIO 3a/1a4.
. BextopHsie nmpoctpanctsa. [pumephl BeKTOpHBIX TpocTpanct R* , R®, R".

. JlexapToBa M TONSpHAs CUCTEMBI KOOPAMHAT Ha TUIOCKOCTU. CBsi3b JEKAPTOBBIX M MOJSPHBIX
KOOp/INHAT.
. YpaBHeHHe JIMHUK Ha TUIocKkocTH. [Tlapamerpudeckoe 3a1aHue JTMHHUH.

CoNoOA~RWNE

e Y ol
»WNRO

[EEN
o1

[EEN
(o2}

6. Tunosoe konmpoavHoe 3a0anue na smane ghopmuposanusa YK-1:

11.6 Bonpocsl K 3k3aMeny (2 cemecTp)




BOoo~NOoO WD

16.

17.
18.
19.
20.
21.
22.

0.
. PacrionoxeHue niaockocTu OTHOCUTENILHO CUCTEMBI KOOPANHAT.
12.
13.
14.
15.

KaHoHnueckoe ypaBHEHME MpsAMOM Ha IUIOCKOCTH. YpaBHEHHE NPAMON 3aJaHHON JByMs
TOYKaMHU. YPaBHEHHE MPSAMON C YIJIOBBIM KOX(G(UIMEHTOM. YpaBHEHHE MPSAMON 3adaHHOU
TOYKOM ¥ BEKTOPOM HopMmaid. [lapamerpudeckue ypaBHEHUS IPSIMOM.

O61ee ypaBHEeHUE MPSMOI U €ro UCCIIEIOBAHHE.

B3aumHoe pacnionoxenue JByX IpsIMbIX Ha MJIOCKOCTH.

PaccrosiHue OT TOUKH 10 IPSIMOM.

Onnunc. Kanonnueckoe ypaBHeHue. CBolCTBa.

I'unep6omna. Kanonnueckoe ypaBHenue. CBoHCTBa.

[Tapabona Kanonuueckoe ypaBHenue. CBoMcCTBA.

JlupekTopranbHOE CBONCTBO AJUIUIICA, TUNIEPOOIIBI U TTapalOJIbL.

YpaBHeHUS 3JUUIICa, TUIIEPOOIIBI M TapadoIbl B MOISPHBIX KOOPAUHATAX.

OO11ee ypaBHEHUE MIIOCKOCTU B ITPOCTPAHCTBE.

VYron Mexay IIoCKOCTIMU. B3auMHOe pacnonokeHue JByX INIOCKOCTEH.

PaccrosiHHME OT TOYKH 10 IIIOCKOCTH.

[Tpsimast muHus B npocTpaHcTBe. KaHOHMUECKHe ypaBHEHUS IPAMON.

VYrosm Mexay npsaMOM M IIOCKOCTBIO B IIPOCTpaHCTBE. B3amMHOE pacronokeHue npsiMoul H
IJIOCKOCTH.

Bexrtopuble mpoctpancTtBa. [lpumepbl aOCTpakTHBIX BEKTOPHBIX IMPOCTpaHCTB. basuc
pocTpaHcTBa. EBKIMI0OBEI IpocTpancTBa. HopMa BekTopa u ee cBOMCTBa.

JInneliHbIe onepaToOphl BEKTOPHBIX IIPOCTPAHCTB. MaTpuiia JINHEHHOTrO oneparopa.
Anrebpanueckue onepanyy U UX CBOMCTBA.

CoOcTBeHHBIE 3HAUYCHHSI 1 COOCTBEHHBIE BEKTOPHI INHEHHOTO OIlepaTopa.

Anrebpanueckue onepanyy U UX CBOHCTBA.

Anrebpanyeckue CTpyKTYypHI.

[Tpumeps! anredpanyeckux CTPYKTYp (TpYIIbL, KOJIbIA, MOJIs).

7. Tunosoe xonmponvHoe 3a0anue Ha smane Gopmuposanus YK-1:

11.7 O0panbl KOHTPOJbLHLIX PA00T

KonTposbsnasi padora Nel

1. [IpencTaBuTh KOMILUIEKCHOE Uncio Z BO Bcex popmax. M300pazuts Z .

2) Z,=(V2:-2); 6) Z,=-2.

z
BeauciuTs: z; - z,, Z_l, 2,84 .Yy
2

2. BBEITTOJIHUTE AeHCTBHA.

(2+3i)5-4i)). oo

a) ~—; 6) !
(7+2i)
3 9 2
3. BBIYHCIUTD ONpeieanTeNb MaTPUIbl A HECKOJIBKUMH CIIOCOOAMU A=|4 -8 3
1 -2 5

4. Pemuth cuctemy no gopmynam Kpamepa, B MarpuuHoii opme u metogom ["aycca, caenarh
MIPOBEPKY



X+2y+4z=-2
X+3y+6z=1
X+3y+7z=-3
5. HaliTu MHOXECTBO PEIICHUHA OJHOPOAHON CHUCTEMBbI TpPEX JUHEUHBIX YPAaBHEHUW C YEThIPbMS

HEU3BECTHBIMMU:

X1 +4Xy —3X3-9X,4 =0

3Xy —7x3—10x4 =0

2X1 +5Xy + X3 —8X4 =0

KounrtpoJabHnas padora Ne2

Han: tpeyroiasauk ABC: A(5;—6), B(10; -5), C(8; —1). Haiitu:
1) mmunHy croponsl BC,
2) cepenuny orpeska BC,
3) KOOpAMHATHI TOYKH MEPECEUCHUS MEANAH TPEYrOIbHUKA.

Hanbr Bektoper a(1;2;3), b(-1;3;2), c(7;-3;5), d(6;10;17) B Hexoropom Oaszuce. Ilokazars,
4TO BEKTOPHI &, b, C 00pa3yroT 0a3uc u HaWTH KOOpAHHATHI BekTopa d B aTOM Oasuce.
Haunsr Touku A (4;2;5), B(0;7;2), C(0;2;7), D(15;0). Haiitu:

1) Bekrtopsi AB, BC.

2) Jnuny BextopoB AC u CD.

3) VYroa mexay BekTopamu AB u AD.

4) CkanspHoe npousseneHue Bekropos AB u AC.

5) Cwmemannoe npoussenenue Bekropos AB, AC u AD.

Hansl koopauHaTel Touek: A(1;2;0), B(3;0;-3), C(5;2;6). Haiitu:
1) BekTOpHOE npousBeneHue sekropoB AB u AC,
2) mouiaib TpeyrojabHUKa ABC.

[aHn tetpasip ABCD: A(1;2;3), B(3;3;5), C(0;2;4), D(3;2;8). HaiiTu:
1) AIMHBI CTOPOH TETpadipa,
2) o0beM TeTparpa ABCD,
3) BBICOTY TeTpad/pa, MPOBEJACHHYIO U3 BepIuHbl D.

Kontpoabnas padora Ne3

1. Jlanbl koopauHaThl BepiinH Tpeyronbauka ABC: A (5; —6),
B(10; -5), C(8;-1). Haiitu:

1) JInuny croponst BC,
2) Vpasuenue AC,
3) YpaBHEHHUE U JUTMHY BBICOTHI, MPOBEIEHHOM M3 BEPIINHBI A,
4) YpaBHEHUS MeanaH, NPOBEACHHBIX U3 BepIinH A u B,
5) teHTtp TspKecTH TpeyroiabHuka AABC,
6) Yroax ABC,
7) Inomans Tpeyroasuuka AABC.
2. YpaBHeHue OJHOU U3 cTOpoH KBagpata X+3y—5=0. CocTaBUTh ypaBHEHHUS TPEX OCTAIbHBIX

CTOpOH KBajpaTta, ecimu P(—1;0) — Touka nepeceueHus ero nuaronaneii. Crenarb 4epTex.



3. Toctpouth MuHUK:
2 2 2 2

) Xy ) Xy . 2 2
a) X +y*=4x.; 6)—+2—=1 8) X’ +4y* =36, o) ———=1 0) xX*—y?=4;
) y )9 A ) y ) g 4 ) y

2

e) X>—y*=0; o) y=4x> 3) x=4y*u) y=-4x> k) x=-4y’.
4. Jlunud 3aga”a ypaBHeHueM I =1/(1+C0S@) B nosispHo# cuctemMe KoopauHaTt. Tpebyercs:
@) TIOCTPOUTH JIMHUIO IO TOYKaM, HauMHast oT @=0 10 =27 u npuaaBas (Q 3HAUYEHHUsS uepe3
POMEXKYTOK 7t/8;

0) HAlTH ypaBHEHHWE JaHHOW JMHUHU B JEKAPTOBOM MPSIMOYrOJIbHON CHCTEME KOOPAHMHAT, Y KOTOPOH
HAyaJio COBIAJAET C IOJIKOCOM, a NOJOKHUTEIbHAS OIYOCh A0CLUCC — C MOJIIPHOM OCBIO;
6) 110 YPaBHEHMIO B IEKAPTOBOU MIPSIMOYTOJIBHOM CUCTEME KOOPAUHAT ONPEAEIINTh, KaKas 3TO JIUHHUS.
8. Tunosoe konmponvroe 3adanue na smane opmuposanus YK-1:

11.8 UrToroselii TecT Mo Aucuuiinae «MareMaTuka

. TecTbl e IMHCTBEHHOI'0 BLIOOPA

Buvibepume ooun npasunvhwviti omeem u3 4ucia npeoio#CeHHbIX 8apUAHTNOE.

1. VYrnooii ko dunuent npsamoit 6x+2y —5=0 paseH...

a)3 0) 2 B) -3 r) -6
2. Tlpsmas npoxomut uepe3 Touku O(0;0) u B(-2;-1). Torna e€ yrioBoii koahGHUIMEHT paBeH...
1 1
a) —— 0)2 B) -2 r) —
) > ) ) ) >

3. Koopmuaater Touek cnemyromme: A(1;-2;3), B(0;-1;2), C(3;-4;5). Kocunyc yrma Mexmy
BEKTOpaMHU AAu AN paBeH...

a) —g 0) -1 B) 0 r) 1
4. Paccrosinue ot Touku A(1;-1;5) no miockoctu 2X+3y+6z2+6=0 pasHo...
a) 3 6) V27 B) 5 r) 6
1 -1 2
5. Marpumna obparnas mamsor |0 1 —1| paBHa...
0 0 1
11 3 1 00 11 -1 1 00
a)|0 1 1 6)(1 1 0 B)|0O 1 1 |l 10
0 01 311 0 0 1 -1 11

3X, +2X, + X, =1
6. PaHr ocHOBHOI MaTpPHIIBI CUCTEMBI < 2X, +5X, +3X, =—3  PaBeH...
3X, +4X, +2x,=-1
a)l 0) 2 B) 3 r) 4
a1 412 913
7. Pasznoxenue 1o neppoil crpoke onpenenurenss 4=|1 2 3| paBHO ...
-1 0 0

a) a,, +2a,, +3a,; 0) —a,, + 2a,, B) 3a,, —2a,, r) —3a,, + 2a,, + 2a,,

8. KommuiekcHoe uncio Z =1—i/3B TPUTOHOMETPHYECKOH opMe UMEET BHULI. ..



a) Z[COS(— Z) +isin (— ED 6) 2(0031 +isin Zj
3 3 3 2

B) (cos(— Zj +isin (— KD r) 2(003Z +isin 1)
3 3 3 3

1. TecTbl MHOKECTBEHHOI'0 BLIOOPA

Bbl6epume HECKOJIbKO npasujlbHblX Omeemoe us 4ucia I’lpeoJlO.?fceHHblx eapuanmoe.

. IlepneHAUKYISAPHBIMU SBJISIOTCS Hapbl MPSMBIX. . .

a)l:y=2x+1; I,:x-4y=0 0) ,:2y+x-3=0; I,:8x+2y-3=0
B) I;:y=-2x+5; |,:2y=4+Xx r) l,:x=9y=0; l;:18x+2y+3=0

. YpaBHEHUSIMU ONPSIMOU SIBIISIFOTCA. . .

a) 2x+3y =5 6) y=2 B) 241 r) XY

X 4 9 25 16

. HapaJ'IJ'IeJ'IBHBIMI/I MI0CKOCTH OXZ SIBISIOTCH. ..

a) =5 5) yzé 8) 3y+5=0 ) X+y=0
. IIpoxonsar uepe3 och OZ MIOCKOCTH. ..

a) x+2y=0 0) 4x—y+z=0 B) Y=X+2+5 r)y:%x

. Cuctembl IMHEWHBIX ypaBHEHUN UMEIOT OECKOHEYHO MHOIO PEILIEHUH. . .

X +3X, —X; =1

v X, — X, + 2%, =0
a) { —x, +5x,=3 0)

- X, +3X, +5%X;, =0
—2X% —6X, +2%, =1

5) {4x1 +2X, =6 D {le +3x%, =5
2X, + X, =3 3x,—Xx, =4
. CHucTeMBI TMHEHHBIX ypaBHeHPII’I HAMEIOT XOTs OBl OIHO pCIICHHC. ..
2) {2x1—5x2 =1 5) { 2x, —5x, =1
-X +X,=2 —2X% +5X,=-1
2%, —5x, =1
2X, =-3
2 {—2x1+5x2=2 r) %+ 2%,
. COBMeCTHOM SBIISIFOTCSI CUCTEMEI ...
X—y—-5z=2 5 -X+2y=1 X-2y=2 X-2y=2
y+13z=-3 2x—-4y =5 ? 3X-6y=6 ' 3x-6y=4
. Baszuc B R®006pa3yroT TpolKU BEKTOPOB. ..
a) (-3,0;2),(21-4),(1L-2,-2) 6) (1,0;7),(-12:4)(3,2:2)
B) (5,-14),(3,-5,2),(-1-13;-2) r) (1,2,-1),(3,0;2),(4,-2;3)

I11. TecThI HA BOCCTAHOBJEHHE COOTBETCTBHUS

Haitioume coomeemcmeue mesxicoy snemeHmamu 08yxX MHOMCECME.



1. YcTaHOBHUTE COOTBETCTBUE MCXKAY IMPAMBIMHA U UX HAIIPABJIAOIIHUMHA BEKTOpaAMU:

1) x—y+2=0 a) e=(-11)
2) 2y=x-3 6) e =(2;1)
3) 2x+3y—1=0 B) e =(L1)
4) x+y-5=0 r) e=(-3:2)
2. Y cTaHOBUTE COOTBETCTBUE MEXKAY MIOCKOCTAMU U NX BEKTOpaMU HOPMAJIH:
1) 2x+y-3z+5=0 a) n=(L-15)
2) 2x—y+3z=0 6) n=(L-11)
3) y=x+5z-1 B) n=(2,-13)
4) Xx—y+z=2 r)ﬁ=(2;1;—3)

3. YcraHoBHTE COOTBETCTBUE MCKAY IMOHATUEM U €TO OINMPCACIICHUCM!

1) SKCIIEHTpUCHUTET TUIEPOOITHI
2) AMPEKTPUCHI ILIUIICA

3) SKCIEHTPUCHUTET SJUIUIICA

4) nupeKTpuchl runepOoJIbl

o o a
a) MpsIMbIE NEPIIEHIUKYIISIPHBIE K OOJIBIIEH OCU M OTCTOSLINE OT MaJIOM OCH HAa PacCTOSTHUE —
e

0) oTHomIeHHE (POKYCHOTO PACCTOSIHUS K JITTHHE
OosnbLIeil ocu

o o o a
B) MpAMBIC IICPIICHAUKYIISIPHBIC K JCHUCTBUTCIIBHOU OCH U OTCTOSAIINEC OT MHUMOU HA pAaCCTOAHUE —
e

F) OTHOIICHHC (1)0KyCHOl"O pacCTodHuA K AJINHE HCﬁCTBHTCHLHOﬁ OCH
4. YcTaHOBHUTE COOTBETCTBUE MCXKIAY MaTpulaMu U UX PaHIrOM:

1 2 41
1 3 2 1 3 2 1 5 2 3
0 1 3 2
1)A= 02 0 6 2)A=|1 2 4 3A=|{3 9 6| 4HA=|0 0 0 2
2 4 8 9 27 18 0 012
0 01 2
a) r=1 0) r=2 B) r=3 r)r=4

5. VYcraHoBUTE COOTBETCTBHE MCKAY OMPCACIIUTCICM U YHUCIOM a, IIpU KOTOPOM OIIPCACIIUTECIIb
PaBCH HYJIIO:

2 1 30 12 —2 1 3-a
1) 3) 4
6 20-3 1 4 6 o+l 3 6
a) a=3 0) a=5 B) a=-4 ro=1
6. YcraHOBHTE COOTBETCTBHE MEXIy BeKTopamu a, b u mapamerpom OL, mpu Kotopom a, b -
JIMHENHO 3aBUCUMBIL:
1) a(2;a;0;3), b(-4;a—-9;0;-6) a) a=2
2) a(3;0;0;2), b(6;2—0o;2+0;4) 6) o =—2
3) a(a-10;-3;5), b(-2;—0.—2;6;-10)  B) =3
4) a(Lo+4;0—4;0), b(L;5,9;a—1) r) o=1

7. YCTaHOBHUTE COOTBETCTBUEC MCXKAY NOHATUCM U €0 OIIPCACICHUCM:



1) Cucrema ypaBHEHHI Ha3bIBAETCSI COBMECTHOM,
2) CucreMa ypaBHEHHUI Ha3bIBAETCS OTPEICICHHOM,
3) Cuctema ypaBHEHHI HAa3bIBAETCSl HEOTIPEICTICHHOM,
4) Cucrema Ha3bIBACTCSI HECOBMECTHOM,
a) eCJIM CUCTeMa UMEET, XOTs Obl OJTHO pEIICHUE
0) ecnu cucTeMa He UMEET HU OJJHOTO PEICHUs
B) €CJIM CUCTeMa MMeeT OECKOHEYHO MHOTO pEelIeHUN

F) €CJIM CUCTEMA UMCCT CAMHCTBCHHOC PCUHICHUC

1V. TecThbl HA BOCCTAHOBJICHHE MOCJI€10BATEIbHOCTH

Pacnonoorcums 6 npasujlibHom nopﬂdke npedﬂomeHHble 6aApUAHNIbBL OMEEMOE.

1. Pacrnonoxute TpsiMBIE B TIOPSAKE BO3PACTAHUS YIIIOBOTO KO3 PHUITHCHTA:

a) 8x-2y-5=0 0) X+y—2=0 B) y=3x+1 r) 12x+3y =0
2. Pacnonoxwure KpuBBIE BTOPOTO MOPSAKA B MOPSIKE YOBIBAaHHS SKCIEHTPUCUTETA:
Xy Xy 2 _ g2 5 2
a)4+3 1 6)16 9 1 B) 9y” =4x" —-36 r) X= 3«/9 y
3. Pacnonoxute KOOpAWHATHI TOYEK B IOPS/IKE BO3pACTaHMS TUIOMIAN Tpeyroibauka ABC:
a) A(1;2), B(3;0), C(5;2) 6) A(1;3), B(2;-1), C(2;-3)
B) A(2;5), B(1;0), C(-4;1) r) A(7;0), B(5;1), C(-4;2)

4. PacroyoxuTe KOOPAUHATHI TOYEK B TOpsiKe yObIBaHHs 00beMa TeTpadapa ABCD:
a) A(1:2;3), B(3;3:5), C(0;2:4), D(3;2:8)  6) A(-1;2;4), B(-1;-2;-4), C(3;0;-1), D(7;-3;1)
B) A(1;3;0), B(2;5;-1), C(2;1;3), D(7;1;0) 1) A(2;0;-1), B(3;1;-2), C(0;1;2), D(2;5;7)
5. Pacronoxure KOMIUICKCHBIE YHCIIA B TOPSIIKE BO3pACTaHUs apryMEHTa:

a) 1+i 0) -2 B) i r) 1
6. PacrooxuTe CUCTEMBI TUHEHHBIX ypaBHeHI/Iﬁ B ITOPAAKE BO3pACTAHUA UX ONIPCHCTIUTCIIA:
x+3y=1 2X+5y+2=2
2X—y=2 y X+8y=2 y
a 0) 12y+4z=5 B r<{y-3z=4
3X+4y=-3 -3X+2y="7
2X+5y=-2 —X+2y=5

7. Pacnonoxure MaTpuilbl B MOPSJIKE YOBIBAaHHUS CYyMMBI 3JIEMEHTOB, PAclOJIOKEHHBIX Ha TJIaBHOM
JMaroHAIA TOW MATPHULIBL:

7 -3 1 5 -1 1 2 3 0 1 25
a)A=| 4 -4 0| 6)A=|3 3 0| BA=|—2 -3 1|nA=-310
2 6 2 2 4 -2 7 2 -5 2 4
8. Pacnonoxure KOMIUIEKCHBIE YUCIIA B MopsAaKe Y6BIBaHI/I$I MOOYJIA:

b 30-)

B) i+ii _
22 1+i

V. TecThI OTKPHLITOr0 THIIA

a) -1+i 6)-2 i

1. Kocunyc yrna mexnay niaockoctsiMu X+Y—z+1=0u XxX—y+2z—-2=0 paseH...
Panuyc chepbl X° + y° +2>—2x+4y+2z—-3=0 paseH...



3. PaccrosiHue ot Havana koopauHart a0 miockoctu 15X —10y +6z-190=0 pasHo...
4. Paccrosinue ot Touku A(2;-5) mo npsimoit X—Yy =0 paBHo...

. 3X, +2X, + X, =1
5. Panr pacmMpeHHON MaTpULbl CUCTEMBI paBeH. ..
2%, +5X, +3X, = -3

6. Hawo Z, =1+i; Z, =2—1i, torna 4 paBHo. ..
2

7. 3HaueHue y, Ipu KOTOPOM BEKTOPHI ;(3y; y; Du b (1; -3; 5y) oproroHaibHbI, PaBHO. ..

8. Jlanbl MaTpuLbl 4 :((1) gj u B :(_42 3) Torma A- B paBHO ...

TumnoBoe KOHTPOJIbHOE 3a/iaHKe oleHuBaeTcs o 100-0annpHON HIKae, KOTopas IepEeBOAUTCS B
ISTH OAJUTBHYIO HIKAJTY B COOTBETCTBUU C ACUCTBYIOIIMM Ha TeKymuid MoMmeHT [lonoxenunem o
PEUTUHIOBOM CHUCTEME TEKYILEro KOHTPOJS YCIEBAEMOCTH M IPOMEKYTOYHOM aTTeCTalluu
CTYJIEHTOB:

- OLEHKa «5» BBICTaBIISIETCS B Cllyyae, €CIM CTYACHT BbINOJIHMI KadecTBeHHO 87-100 %
THIIOBOI'O 3a/1aHHUS;

- OLICHKA «4» BBICTABJIAETCA B CIIydae, €CJIM CTYICHT BBINOJIHWI Ka4ECTBEHHO 75—86 % THUIOBOrO
3a1aHUS;

- OLICHKA «3» BBICTABJIAETCA B CIIydae, €CJIM CTYyIEHT BBINOJIHWI KadyecTBeHHO 60—74 % TUIoBOro
3a1aHUS;

- OLICHKA «2)» BBICTABJIAETCSA B CIIy4ae, €CJIA CTYIEHT BBIIOIHUI MeHee 60 % TUIIOBOrO 3aaHus.

YpoBHu chopmupoBanHOCcTH KomneTeHIInU YK-1 B paMkax qTHCIUNIHHBIL:
Yposens YK-1 OCHOBHBIE IPU3HAKU YPOBHS

MOPOTOBBII Brnageer BblUMCANTENHHBIMU HaBbIKaMU. PelraeT OCHOBHBIE
TUTIBI 33724 anreOpbl U TEOMETPUM, UCIIOIb3YS 3aJlaHHBIN
aNropuT™M. YMEeT co3JaBaTh MaTEMaTUYECKYI0 MOJENIb U
pa3pabaThiBaTh AJITOPUTM PEIISHUsT 3aJ]1a4 IMKOJIBHOTO Kypca
MaTEeMaTHKH.
0a30BbIN YwMmeer COCTaBJISITh MaTeMaTUYECKYIO MoJieTh
anreOpanyeckux U  TIEOMETPUUECKHX  3aJady.  YMeeT
paspabaTbiBaTh QJITOPUTMBI pEIICHUsS anreOpandeckux u
reomerpuyeckux 3amad. Hcmompzyer HWMKT s wux
peanu3alui.
TTOBBIIICHHBIN YMeer mNpUMEHSITh KOMIBIOTEPHBIE TEXHOJOTHUU ISt
pelieHrus ~ MaTeMaTHMYeCKUX M NPUKIATHBIX  3a7ad
CpeACTBaMU anreOpsl u T€OMETPHH. Bnaneer
JJIEMEHTApPHBIMU  HaBBIKAMU MaTeMaTHYecKol U
CTaTHUCTUYECKOM 00paboTKM HHpOpManMM NpU HU3yYEHUH
TEOPETUYECKON U MPAKTUYECKOM YaCTH AUCIMILTUHBI

KPUTEPUU OLHEHKU KOMIIETEHIIUHA YK-1 B PAMKAX JUCIUIIJIMHBI:
Kpurtepumn oieHKH YCTHOr0 OTBeTA:

1. CootBerctBHe oTBeTa popMyarpoBKe Bonpoca. ColepikaTenbHOCTh, IITyOHNHA U MTOJIHOTA
otBera. JloctoBepHOCTh M3naraemoro matepuana (0-40 6amios).
ApryMEHTHPOBAHHOCTb, JIOTHYHOCTH (0-30 6aioB).

3. JlocraTtouHsblif Hay4HO-TeopeTHUecKuil ypoBeHb oTera (0-30 Oansos).

YPOBHU C®OPMUPOBAHHOCTHU KOMIIETEHIIUHA YK-1 B PAMKAX
JUCHUIIJINHBI:
- CnocobeH ocCylecTBIATh IMOUCK, KPUTUYECKUN aHallu3 M CUHTE3 HH(GOpMaluu, MNPUMEHSTh
CHCTEMHBIN TOXO JJIs pEIICHUs MocTaBaeHHbIX 3a1a4 (YK-1).

N



'YpoBeHb
chopmupoBan (OCHOBHBbIE NIPU3HAKYU YPOBHS

HOCTH

KOMIIETCHIUH

YK-1

[TOPOrOBBIN OTBET B OCHOBHOM INPAaBWJIbHBIA, HO CXEMaTHYHBIA, OOHAPYKUBAIOIIUHN JIHIIH
[YMEHHME ITOBEPXHOCTHO U C OTKJIOHEHUSIMH OT MOCIEA0BATEIbHOCTH U3JI0KECHHUS
[PACKpBITh MaTepHall, HAy4HO- TEOPETUYECKUM YPOBEHb OTBETA HE JIOCTATOYEH;
HeT O0O0OOIIEHUI M BBIBOJOB B IIOJHOM O0BbEME, MMEIOTCS CYLIECTBEHHBIE
AxvrxxBxoxs o dhnens exrorxvannnmyen Avvian AT ATEEesy

0a30BbI OTBET, OOHapy)XMBaeT XOpoIlee 3HAaHWE U IOHMMAaHUE MaTepuana, yMEHHUe

M3JIaraTh CBOM MBICIIHM TOCIEAOBATEIbHO U IPaMOTHO. B oTBeTe MOXKET OBbITh
HEIOCTaTOYHO IIOJHO pa3BEpHyTa apryMEeHTalMs, BO3MOXHBI OTJEJIbHBIC
BaTpyAHEHUSI B (POPMYJIHPOBKE BHIBOJOB, WILIIOCTPATUBHBIA MaTepUal MOXKET
ObITh TPEACTaBICH HEAOCTATOYHO, MPUBOAMMBIE TPUMEPHl HE TOYHBIE,

[OBBIICHHBIM (OTBET  MCYEPHBIBAIOIIMN, TOYHBIMA, IMPOSBICHO YMEHHUE I0JIb30BAThCS
MaTepuaioM TEKCTOB IO MPEAMETY JUIsi apryMEHTalUd M CaMOCTOSTEIbHBIX
BBIBOJIOB, CBOOOTHOE BJIAJICHHE COOTBETCTBYIOIIEH TEPMHUHOJIOTHEH, HABBIKAMU
aHallM3a, YMEHHE HU3JIaraTh CBOM MBICIIH TOCJIEIOBATENFHO C HEOOXOIUMBIMU

AR AR T ATITI N YT YT MY INATIONSYT  YIATYTATIT NYTaO mANs ATITITTY

MeTtoanyeckue MaTepuabl, ONpeesone Npoue1ypbl OLeHNBAHUSA

[lenbto MPOMEXKYTOYHOW aTTECTALMK MO JAHHOW JUCLMIUIMHE SIBISIETCS OLEHKA YPOBHS
c(OPMHPOBAHHOCTH KOMIIETCHIIMH B pe3yJibTaTe YCBOEHMs 3HAHUM, NMPUOOPETEHUs YMEHHI,
HABBIKOB U ONBITA JAESITEIbHOCTH B PaMKaX OCBOCHMSI TUCIIUIUIMHBI (MOJYJIS).

[Tponienypa oOleHUMBaHUS OXBaThlBaeT OOYYAIOIIMXCS, OCBAaMBABIIMX JUCHUIUIMHY
(monynb) Ilponeaypa oLieHHBAaHMS TPOBOJUTCS [0 OKOHYAHUU OCBOCHHUS JAUCLUILIMHBI
(Monynst). OneHka ypoBHS COPMHMPOBAHHOCTH KOMIETEHIMM Ha 3Tamax uX (OpMHPOBAHUS
onpezensercss Ha OCHOBaHMM COOECENOBaHMs, BKJIIOYAIOIIMX TEOPETUYECKHE BOIPOCHI WIIU
3aJaHusl, B KOTOPBHIX OOydarolieMycs IMpeniaraloT OCMBICIHTh pealibHyl0 MpoQecCHOHaNTbHO-
OPUEHTUPOBAHHYIO CHUTYallMI0, HEOOXOAMMYIO JISi PEIIeHUs JaHHOM NpoOJieMbl; MPU 3TOM
aKTyaJIU3UpPYyeTCsl ONpPEeeIeHHbIH KOMIUIEKC 3HaHWH, HEOOXOJUMBIN JUIs pa3perieHust JaHHOU
npo6sieMbl. OlieHUBaHKE OTBETOB O0YUYaIOLUXCs IPOBOJUTCS B COOTBETCTBUM C MPUBEICHHBIMU
KPUTEPUSAMH.

Ha ocHoBanuu OTBETOB (OTBETOB Ha TECT, BBINOJIHEHHE MPAKTUKO-OPUEHTHPOBAHHOIO
3aJaHMsI) OLEHHMBAETCS YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMH Ha JTamax ux
(dbopMUPOBaHUS B paMKax JUCHUIUIMHBI (MOAYIIS), @ TAK)KE YPOBEHb 3HAHUN, YMEHUH, HABBIKOB U
ONbITa JEATEIbHOCTH, IO pE3yJbTaTaM BBICTABJISETCA OLIEHKA. Pe3ynpTaTsl IPOBENCHUS
IpOLEAYPbl B YCTAHOBJIEHHOM MOPSJIKE MPOCTABISAIOTCS MPENoiaBaTesieM B 3aUE€THbIE KHUKKU
o0yyaromuxcst M JIIEKTpOHHBbIE BenoMocTH. Ilo pe3ymbraTam MpOBEACHUS MPOIETyPHI
OILICHMBAHMSI MPENOoJaBaTeNIeM JeNIaeTCsl BBIBOJ O pe3yJibTaTaX MPOMEKYTOUHON aTTecTaluy Mo
JUCLUIUINHE.

[Tpouenypa ouieHHBaHUS (3a4€T, 9K3aMEH) COOTBETCTBYET JEHCTBYIOIIUM B BY3€ TEKYILIUM
MOJIOKEHUAM, BKModasg IlomokeHme o0 pEUTHHIOBOM CHCTEME TEKYILErOo  KOHTPOJIS
yCIIEBAEMOCTH M MPOMEKYTOUHON aTTeCTAlluU CTYIEHTOB.




		2026-06-02T16:24:00+0700
	Гаврутенко Татьяна Витальевна
	Подпись документа




