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1. Wndp n HanmeHoBaHue cneuunanbHocTUu: 30.05.03 MeguumHckas knbepHeTmka
2. Mpodunnb NoAroToBKM:

3. KBanudukauma BbinycKHUKa: cneumanuct

4. dopma oby4yeHuUA: oYHas

5. Kacdegpa, oTBevawlwasi 3a peanusauvio AUCLUNIAWHBLI: MaTemMaTU4ecKoro aHanusa
mMaTeMaTnyeckoro dakynbTeTa

6. CoctaButenu nporpammbl: baxtunHa KaHHa NropesHa, KaHguoat
PU3MKO-MaTeEMaATUYECKUX HaYK

7. PexkomeHpoBaHa: HayyHo-meTogudeckum CoBeTOM MaTemMaTMyeckoro dakynbTteTa,
03.07.2018, npoTtokon Ne0500-07

HauMmeHogsaHue pekoMmeHAyrouwel cmpykmypsbl, 0ama, HOMep MPoMmokKosna

8. YuebGHbIn roa: 2018/2019 Cemectp(-bi): 1, 2



9.llenu n 3apaum y4e6HON ANCLUUNIIUHDI:

Llenb nayyeHua gaHHom UCUUNIIUHDI:

- cnocobcTBoBaTb OBMAafEeHUIO CTyAeHTaMyM MaTeMaTU4yecknum annapatom, HeobxoaumbiM AN
peleHnss TeopeTUYECKUX W MpPaKTUYECKMX 3agad, pasBuTME Y CTYAEHTOB CNOCOBHOCTM
CaMOCTOATENbHOIO  M3Y4YEHUS  MaTemMaTM4Yeckon nuTepaTypbl W YMEHUA  BblpaxaTtb
MaTeEMaTUYECKUM A3bIKOM €CTECTBEHHOHAYYHbIE N KNMHUYECKME 3a0auu;

- cnocobcTBoBaTh POPMUPOBAHNIO Y CTYAEHTOB-KUOEPHETUKOB CUCTEMHbLIX 3HAHUW, YMEHUN U
HaBblKOB NO MPUMMEHEHMIO MaTeMaTM4ecKoro annapata Afs  peweHuss  HayudHbIX,
NPON3BOLCTBEHHbIX N Y4eOHbIX 3agau.

3agayum n3yyveHnsa anUCLMNIMHLbI:

- npuobpeTeHne CTyaeHTamuM METOAOSIOMYECKOM HanpaBfiEHHOCTH,
pelleHnsa npobnem gokasaTenibHOM MeaUNLNHBI;

- dopMMpoBaHNE Yy CTYLEHTOB JIOMMYECKOrO MbILWSIEHUS, YMEHUS TOYHO hopMynupoBaTb
3agadvy, CNocoOOHOCTb BbIUMEHATL FMaBHOE W BTOPOCTENEHHOE, YMEHUs OenaTb BbiBOAbl Ha
OCHOBaHWUK NOJSTyYEHHbIX Pe3yrbTaTOB U3MEPEHWI;

- obyyeHne CTyOeHTOB MeTodaM MaTemMaTU4yecKOro aHanmsa, KOTopble MPUMEHATCA B
MeauuuHe AOns  MoLenupoBaHUS NPOLLECCOB M MO3BONSAKT UM3BMeKkaTb Heobxoanmyto
NHpopmaunio M3 pesynbTaTtoB HabNAEHUN U U3MEPEHUNI, OLEHNBATbL CTEMNEHb HAOEXHOCTU
NOSNTYYEHHbIX OAHHbIX;

- (bOpPMMNpPOBaHME HABbLIKOB N3Y4YEHMS HAYYHOW NuTepaTypsbl.

CyLleCTBEHHON AOns

10. MecTo y4yebHOM AncuMNIUHbI B cTpyKType OOI:

YyebHaa pgucuunnuHa «MaTtemaTtundeckunm aHanm3» OTHOocuTcsa K OasoBon 4actu brnoka 1
«OucumnnuHel (Mogynun)» ®epepanbHOro rocygapCrBEHHOro obpasoBaTenbHOro craHgapTa
Bbicwero obpasosaHus no cneyunanbHoctn 30.05.02 MeaunumHckas 6uodmanka (cneymanucr).
YyebHas agucumnnunHa «MaTtemaTudeckunm aHanmsy» SABNsSeTcs npeallecTBylowen Aans
cnefyowmnx — gucumniuH:  «Teopuss  BEpPOATHOCTM UM MatemaTuyeckass CTaTUCTUKay,
«OKOHOMUKaAY, «MHopmaTmkay, «MeguumnHckas nHdopMaTuKa, «MexaHuka 7]
anekTpuyectBoy, «OnTMka W atoMHas @uanka», «dusmnyeckaa xummus», «MeguuymHckas
3NEKTPOHMKAY.

3HaHWA, HaBbIKM U YMEHUS, NMONyYEeHHble NMPU OCBOEHUM OaHHOW AUCUMMNINHLI HEOOXOAUMBI
obyvalollemMycss  Ons OCYWECTBMEHWS  MeOMUMHCKOW U Hay4YHO-MCCneaoBaTernbCKon
AEeATEeNbHOCTMW.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUst MO AuUcuUnnuHe/MoAaynio (3HaHUA, YMeHwus,
HaBbIKW), COOTHECEHHbIE C NSIaHUPYeMbIMU pe3ynbTaTaMuM OCBOEHUs 06pa3oBaTenbHOM
nporpaMmmbl (KOMNeTEeHUMSAMU BbINYCKHUKOB):

KomneTteHums MnaHmpyemble pe3ynbTaTbl 06y4eHns
Kop, HasBaHue
OK-01 | CnocoGHOoCTb Kk abCTpakTHOMY | 3HaTb: OCHOBHble TEPMUHbI W  WHCTPYMEHTbl MaTeMaTuyeckoro
MbILLMEHWIO, aHanuay, CUHTe3y aHanusa

yMeTb: abCTPaKTHO MbICMNTb, aHaNM3MpoBaTb, NPOM3BOAUTbL CUHTE3
BnageTb (MMeTb HaBblK(K)): Npvemamu abCTPaKkTHOIO MbILUMEHUS,
aHanusa, cuHTesa

OlIK-5 | roTOBHOCTb K WCMOMb30BaHUIO | 3HATb: OCHOBHbIE TEPMUHbI W  WHCTPYMEHTbI MaTtemMaTU4ecKoro

OCHOBHBbIX (bI/ISI/IKO-XVIMI/I‘-IQCKI/IX,
MaTeMaTn4eCKmnx 7 WHbIX
€CTeCTBEHHOHAY4YHbIX NOHATUN
n MeToJ0B npu peweHnn
I'IpO(beCCI/IOHaJ'IbH bIX 3aaau

aHanmsa, MeTolbl CAMOKOHTPOIA U npmo6peTeH|/|9| HOBbIX HaBbIKOB

YMEThb!: a6CTpaKTHO MbICIMUTb, aHann3npoBaTb, NMPOU3BOAUTb CUHTES,
CaMOCTOATEINIbHO MPUMEeHATb MeToabl W cpeactBa MNO3HaHUA,
o6yquv|ﬂ N CaMOKOHTpoOnA AOnAa np|/|06peTeHM;| HOBbIX 3HaHUN W
ymean7|, B TOM 4ucClne B HOBbIX 00nacTsix, HenocpeaCTBEHHO He
CBA3aHHbIX CO C(*)GpOIZ OEeATEeNbHOCTN, pa3BUTUA couUnalribHbIX W«
I'IpO(beCCI/IOHaJ'IbeIX KoMneTeHuun, N3MEHEHUA Bunaa cBOen




npodeccnoHanbHON OeATENbHOCTH

Bnagetb (MMeTb HaBblK(K)): nNpMemMamu MPUMEHEHUSI OCHOBHbIX
MaTeMaTUYEeCKMX MOHATUN " MeTo0B npu peLlueHnn
npodeccnoHanbHbIX 3agad

12. O6beM AMCcUMNNMHbI B 3a4e€THbIX eauHuuax/yac(s coomeemcemsuu ¢ y4ebHbiM nnaHom) — 1
3E / 252 vaca.

PopmMma NPOMEXYTOUYHOWN aTTecTauumn (savem/sksameH) — 3adeT (1 cemecTp), ak3ameH (2
cemecTp).

13. Buagbl yueb6HoM paboThbl

TpynoemMkocTb
Bcero Mo cemecTpam
Bug yuebHow paboTbl
1 cemecTp 2 cemecTp

AyOuTopHble 3aHATUA 144 72 72

B TOM 4uncne: nekunmn 36 18 18

npakTu4eckme

naboparopHble 108 54 54

CamoctosaTensHas pabota 72 36 36

dopma NpomMeXyTO4HOM aTTecTaLmm 36

(3a4em — 0 4ac. / 9k3amMeH — _4ac.)

Utoro: 252 108 144

13.1. CopepxaHue AUCLUUNIIUHbBI

n/n HaumeHoBaHwue pasgena

CopepxaHue pasgena AUCUnnunHb
ONCUMNNUHBI
1. NNekuun

1.1 Mpeoen nepemeHHoW BenuuuHbl. OnpefeneHne npefena Ha s3blke
nocnegosaTenbHoCcTEN. ApudmeTudeckne OeNCTBUMS Hag npegenamu.
OnpegeneHue dyHkuuK. MNMoHATHe cnoxHon dyHkumKn. Knaccudpukauusa

BBegeHve B MaTeMaTU4eCKUN | SreMeHTapHbIX dyHKLMI (uenble paunoHanbsHble, Apo6Ho-

aHanus pauuoHanbHble, uppaunoHanbHble, TpaHcueHaeHTHble). OnpegeneHve
npegena dyHkumn. beckoHeyHOo wManas u  Gonbwas  QyHKUMK.
HenpepblBHOCTL ~ DyHKUMM B Touke. Touvkum paspbiBa U UX
knaccundpukaums. Ceonctea PYHKLUMIN, HENPEPbIBHbIX HA OTPE3Ke.

1.2 lMoHaTne npoussogHoW. [eomeTpuyeckuin U PUBNYECKUIA  CMBbICH
npoussogHon. AuddepeHumpyemocTb dyHKUMN. OCHOBHble npasBuna
anddepeHumnpoBaHus. ponssBogHble CROXHOW byHKUMKM, oBpaTHON
dyHKUMKN. ToHsaTue anddpepeHumana. MpubnuxKeHHble BbIYUCIIEHUSA C

[ndpchepeHLmManbHoe NMOMOLLIbIO nmcbcbePeHumana. [MponsBogHble  BbICLWUIMX  MOPSAKOB
pasnuyHbiX dyHKunn. OuddepeHunansl BbiclUMX nopsgkos. [pasuno

ucuncrieHne QyHKLMKU OOHOro n U . Y

NEPEMEHHOTO onutansa. WccnegosaHue dyHKUMA MeTogamMu aHanu3a. WHTepBarnbl
MOHOTOHHOIO N3MeHeHns dyHKUUK. OKcTpemym dyHKU MK,
WccnenoBaHne yHKUMM Ha 9KCTPEMYM C MOMOLLBIO MPOM3BOAHOM
BTOPOro nopsaka. Y4YacTKu BbIMYKNOCTU rpaduka @yHKUMKU. Toukn
nepernba. AcumnToThl rpadurka dyHkuun. ObLwas cxema uccrnegoBaHus
rpaguvka yHKUNN.

1.3 HeonpeneneHHbIn uHTerpan (onpepenenue HeornpeneneHHoro

WHTerpansHoe ncyumcneHve
dYHKUUN OOHOrO NEePeMeHHoro

WHTerpana, ero CBOWCTBa, Tabnvua HeonpederneHHbIX WHTerparnos).
MeTon WHTErpupoBaHWsl, OCHOBAHHbLIA Ha WHBAPWAHTHOCTM OPMbI
HeonpedeneHHoOro  uHTerpana  (MeTod  3amMeHbl  MEepPEeMEHHOMN).
NHTerpvpoBaHne no 4acTaM. VHTerpupoBaHue ApobOHO-pauMOHanbHbIX




BbIpaXXeHUN (MHTerpupoBaHue apober npocTenwero Buaa, MOHATUE
HenpaBunbHOM [Apobu, pasnoxeHue npaBuMbHOW ApPOBUM Ha Ccymmy

NPOCTENLLNX apoben). UHTerpupoBaHue TPUrOHOMETPUYECKUX
BblpaXXeHUN.
OnpepeneHHbIi WHTerpan (onpeneneHue Ha

OCHOBE reomeTpuyeckon 3agaym o] nnowaamn KPUBOSTMHENHOW
Tpaneuuun), ero cBolcTeBa. WHTerpan C nNepeMeHHbIM BEPXHUM
npegenom. ®opmyna HbetoToHa — JlenbHuua. 3ameHa nepeMeHHon B
onpeaeneHHoM nHTerpane. IHTerpupoBaHve no 4acTsm.
[eomeTpyyeckme u  uandeckme 3agadM C  WUCMOMb30BaHWEM
OonpefeneHHoro uHterpana (BblMMCMEHWe NIowWaan MNOCKON urypsl,
BblYMCeHne paboTbl nepeMeHHor cunbl). HecobCcTBeHHblE MHTerpanbl
(OT HeorpaHMYeHHbIX (PYHKLMI, C BECKOHEYHbIMU Npeaenamm).

1.4

OndpdepeHunansHoe
ncyncrneHune PYHKLMK
HECKOIbKNX NePeEMEHHbIX

@OYHKUMM  HECKOMbKMX  MepeMeHHbIXx  (onpegeneHue,  obnacTb
onpegeneHus). MNpegen YHKUUN HECKOMbKUX NEepeMEeHHbIX, Cnocobbl
BbluMcrieHus. HenpepbiBHOCTb  (pyHKUmMKM. OnpefeneHne  4acTHbIX
NPON3BOAHbIX, UX reoMeTpuyeckuin cmbicn. MonHeii anddepeHumnan kak
cymma YaCTHbIX anddepeHumnanos, NpUNoXxeHue MOMHOro
anddepeHumnana.

[MponsBogHble BbICUMX MOPSAKOB (0603HayYeHue, MOHSATUWHBLIA CMbICH,
AoKa3aTenbCTBO Teopembl o} CMeLlaHHbIX NPON3BOAHbIX).
OndbdepeHumanbl BbICLLUMX NOPAOKOB.
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WHTerpanbHoe  ucuncnexve
yHKLMM HECKOJbKUX
nepemMeHHbIX

MHTerpupoBaHue yHKUUA OBYX NepeMeHHbix. OnpegeneHne OBONHOMO
WHTEerpana, ero reoMeTpuYeckUin CMbICH, CBOWCTBA. BbluncneHnue
OBOMHOro MHTErpana ans npsiMoyrosisHon 1 KpMBOSNMHENHON obnacTten.
3ameHa nepemMeHHON B ABOWMHOM MWHTerpane. lMpunoxeHune ABOWHOMO
WHTerpana K BblYUCMEHMIO NNowagen nnockmx uryp n uU3nyeckmx
BEMNNYMH.

1.6

JlInHelHas anrebpa.
BekTopHas anrebpa

Matpuubl. OCHOBHblE MNOHATUS W OMNpPeAerneHns, OCHOBHble BUAbI
matpuy. Onepaumn Hag wmatpuuamu .Onpegenutenu 2, 3, n-ro
nopsigkoB u ux ceoncTtea. ObpatHas matpuua. Teopema CyLeCcTBOBaHNS
W  eOWHCTBEHHOCTM obpatHom MaTpuubl. HaxoxgeHue obpaTtHon
mMaTtpuubl. PeweHne maTtpuyHbix YypaBHeHun. Popmynbl Kpamepa.
CucTteMbl NMHeNHbIX anredbpanyeckmx ypaBHEHWUA, OCHOBHbIE MOHATUS U
onpegeneHns. COBMECTHOCTb CUCTEM JMHEWHbIX anrebpanyeckux
ypaBHeHunn. Teopema KpoHekepa — Kanennu. MeTogbl HaxoXaeHus
pelleHnss cuctembl NUHENHbIX anrebpanyecknx ypaBHeHWW (MeToAd
Kpamepa, meton [aycca, maTtpuyHbii MeTtof). OOHOPOAHbIE CUCTEMBI
nuHenHbiX anrebpavdeckux ypaBHeHWWA. OCHOBHble MOHATUSA U
onpegenenuns. dyHaameHTanbHas cuctema peweHun. OnpegeneHue
BEKTOpa KaK arnemeHTa nuHernHoro npocTtpaHcTaa. JInHenHble onepaunn
Hag BekTopamu. CkansipHOe, BEeKTOpHOe, CMeluaHHOe W [OBOWHOe
BEKTOPHOE MNPOM3BEAEHUS BEKTOPOB, WX OCHOBHble  CBOWCTBA,
reoMeTpuyeckun un gusmnyecknin cmbicr. KoopauHaTHOe BbipaxeHue
Npon3BeeHN BEKTOPOB.

1.7

AHanuTtuyeckasa reomeTpua

O6Wwwne noHATUA O JMHWK, TMOBEPXHOCTU. YpPaBHEHUS TNUHUA U©
nosepxHocten. [lonspHble koopauHaTtbl. [lpsAmMass Ha NNOCKOCTW.
PasnuuHble ¢opMmbl ypaBHEHU nMpsMOM Ha nnockoctu. BsaumHoe
nonoxeHne npsaAMbIX Ha nnockoctn. [llpamasg M NNOCKoCcTb B
NPoOCTpaHCTBE. YpaBHEHUA MNIOCKOCTM W  ypaBHEHUS MpPsSMOW B
npocTpaHcTee. B3auvmHoe pacnonoxeHuve nMpsaMbIX W MNNOCKOCTEN.
[[eomeTpuyeckme onpegeneHus KpvBbiX BTOPOro nopsgka (dnnvnc,
runepbona, napabona). BbiBOA KAaHOHNYECKMX YPABHEHUN ITUX KPUBBIX,
NMOCTPOEHME KPUBbLIX BTOPOro nopsigka no MX KaHOHWYECKOMY
ypaBHeHuto. [lpeobpasoBaHve OekapTOBbIX KOOpAMHAT Ha MIOCKOCTU.
MpuBegeHne obWero ypaBHEHMS KPUBOW BTOPOro nopsigka kK
KaHOHM4eckomy BuAay. [loBepxHOCTM BTOpOro nopsaka (snnuncoua,
napabonouasl, rmnepbononabl, LMIUHAP, KOHYC), WX KaHOHW4Yeckue
ypaBHeHusa. MeToa cevyeHun B uccrenoBaHun (GoOpMbl MOBEPXHOCTEN.
MpuBegeHne oOLWEro ypaBHEHWs KPUBOW W MOBEPXHOCTM BTOPOro
nopsiika K KaHOHU4eCKOMy BUAY.

1.8

OO6bIKHOBEHHbIE
andpdepeHumnansHble
ypaBHeHUS

Obuwwue NOHATUSA Teopun gnddepeHumanbHbIX YypaBHEHWIA.
OudpdepeHumnansHble  ypaBHEHUA I nopsiaka, paspeLleHHble
OTHOCUTENBLHO npounssogHon. YactHoe " obuiee peLueHue
andpdepeHUnansHOro  ypaBHEHU NepBoro nopsigka. YpaBHeHWs c




pasgenstowmnmmca nepemMeHHbIMN. PeweHune nNpoCcTenLLnX
anddepeHUnanbHbIX ypaBHEHUI NepBOro nopsiaka, NpUBOOSALUMXCA K
ypaBHEHUSAM C pasaensomMMncs nepeMeHHbIMU.

Mpoctenwmne puddepeHLmanbHble ypaBHEHUA BbICLUMX MOPSOKOB.
PeweHne npoctenwmnx audgepeHLmanbHbiX YpPaBHEHUN  BbICLUNX
nopsiakoB. YacTHoe u obLiee pelleHre anddepeHumnansHbIX ypaBHEHNIA
BbICLUMX MOPSAKOB. HaxoxaeHue npousBOMbHbIX MOCTOSHHBLIX 00LLero
pELLEHMS C UCMONb30BaHNEM HavanbHbIX YCNOBUWA. PelueHne NUHENHbIX
OOHOPOAHbIX AnddepeHUmanbHbIX YpaBHEHWA BbICLUMX MOPSAKOB C
NOCTOSIHHLIMW KO3hULMEHTAMN.

Wcnonb3oBaHne andpepeHumanbHbIX YpaBHEHUMNA B
3agavax.

NPUKNagHbIX

1.9

YpaBHeHus B
Nnpon3BoOAHbIX

YaCTHbIX

OnddepeHumanbHble ypaBHEHUSS B 4YacCTHbIX MPOU3BOOHBLIX MEpPBOro
nopsigka. JIMHemHble oAHOpoAHble  ypaBHeHus.  KBasunuHenHble
ypaBHeHuns. HenuHelHble ypaBHeHUs. YpaBHEHME NepeHoca BellecTBa
notokoM Bo3ayxa. OCHOBHble YpaBHEHWSI MaTeMaTuyeckon (PU3nKN n
NnocTaHOBKa  HauvanbHO-KpaeBbIX  3ajad. [MoHATME  KOPPEKTHO
nocTaBneHHoOM 3agayn. BbiBOg ypaBHeHMs ManbiX MNOMEpeYHbIX
konebaHu cTpyHbl. [locTtaHoBka 3agjay Kowwn. Knaccudumkauus
rpaHnyHbIX ycrnosui. CMmeluaHHas 3agadva Ans BOSIHOBOrO YpaBHEHWUS.
Mpumepbl 3agay, CBOASLMECS K PELUEHWIO BOJIHOBOMO YpPaBHEHWUS.
BbiBog ypaBHeHunsa auddysun. BbiBog ypaBHEHUS TennonpoBOAHOCTH.
MoctaHoBka 3agauyn Kowwn. Bupabl rpaHuyHbix ycnosuin. CmeluaHHas
3agava. Matematmyeckme Mogenu cTaunmoHapHbIX NPOLIECCOB.

1.10

MaTemaTndeckoe
MoAenMpoBaHne n obpaboTka
pe3ynbTaToB N3MepEeHNs

OcCHoOBbI MaTeMaTU4ecKoro MoaennpoBaHuA. Teopwﬂ I'IOI'peLLIHOCTeI7I.
MeTong HanMeHbLLMX KBagpaToB.

2. JlabopaTopHble 3aHATUSA
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BeBeneHvne B matemaTtudeckun
aHanms

Bboluucnenve npegenoB nocnegoBatenbHocTen.  ApudmeTmyeckne
genctens  Hag npegenamu.  Boluucnenne  npegena  oyHKUMM.
Wccneposanne yHkumm Ha HenpepbiBHOCTb. OnpegeneHve Touek
paspbiBa 1 Ux poga.

2.2

OdnddepeHumansHoe
ncuncneHne yHKUMM ogHoro
nepeMeHHOoro

BbluncneHve npousBOAHbIX dnemMeHTapHbiX  yHKuun. Bbluncnexve
NPOM3BOAHbIX CHOXHbIX (PYHKUMA. 0BpaTHbLIX OYHKUMIA. [pnbnmkeHHble
BblYMCMEHUA C nomolbio anddepeHumana. lMponsBogHble BbICLLMX
nopsaKoB pasnunyHbix yHKUMA. OuddepeHumansl BbICLLUMX MOPSLKOB.
MpaBuno  JlonuTtans. WccnegoBaHme  (OyHKUMW € NOMOLLbHO
NPOU3BOAHBIX.

2.3

MHTeraJ'IbHOS ncymucneHune
(byH KU ogHOro nepemMmeHHoro

Bbluncnenune HeonpegeneHHbIX WMHTEerpanoB pasfindHbiMun cnocobamu.
Bbluncnenuve onpegernieHHbIX  UHTerparos. PeweHne 3agady Ha
NPUITOXeHNA onpeaeneHHblX NHTerpasos.

2.4

OndpdepeHunansHoe
ncumcneHue dYyHKLMK
HECKOIMNbKUX NepemMeHHbIX

BblyncneHme 4acTHbIX MPOU3BOAHBLIX (PYHKLMIN HECKOSBLKUX NEPEMEHHbIX.
MonHbin  anddepeHuman  MYHKUUMM  HECKONbKUX  NEPEMEHHbIX.
lMponssogHble 1 AuddepeHumansl BbICUUMX MNOPSAKOB Ans OyHKUMIA
HECKOINbKUX NepeMeEHHbIX.

2.5

WHTerpansHoe

dyHKUNN
nepemMeHHbIX

ncymucneHune
HEeCKOINMbKNX

BbluncneHve OBOMHBIX WHTerpanos. 3ameHa NepemMeHHON B [BOVHOM
uwHTerpane. [lpunoxeHne [OBOWHOrO WHTErpana K  BbIMUCIEHUIO
nnoLagen nockux puryp U dusn4eckux BENUYH.

2.6

JlnHelHas anrebpa.

OnemeHTapHble npeobpasoBaHus mMartpuy, BbluncneHuve
onpegenuTenen pasHbiX NopsigkoB. HaxoxaeHne oGpaTHOW MaTtpuubl.
PelweHne cucTteM nuHeNHbIX anrebpanvyeckux ypaBHEHUA METOLOM
Kpamepa v Naycca.

2.7

BekTopHas anre6pa

JInHenHble onepauun Hag BekTopamu. CkansipHoe,
CMellaHHOE W  [BOMHOE BEKTOPHOE  MpOu3BeneHUs
KoopgmHaTHoe BblpakeHWe Npov3BeAeHU BEKTOPOB.

BEKTOpHoOe,
BEKTOPOB.

2.8

AHanuTtuyeckas reomeTpua

MonsipHble  koopauHaTbl. [lpamas Ha  nnockoctn.  BsanmHoe
pacrnonoXxeHne npsiMbIX Ha nnockocTn. [lpsmas u  NNOCKoCTb B
NPOCTPaHCTBE. YpaBHEHUSA TMIOCKOCTM W  ypaBHEHUS MpsAMOM B
npoctpaHcTBe. B3avmHOe pacnornioXeHne MnpsMbiX U MNIIOCKOCTEN.
lMpeobpasoBaHne OekapTOBbIX KOOpAMHAT Ha mnockocTu. lNpuBeaeHue
o6LLero ypaBHeHWS KpMBOKM BTOPOrO Nopsiaka K KaHOHUYECKOMY Buay.

lMoBepxHOCTM  BTOpOro  nopsgka  (snnuncoupg,  napabonowgbl,
rmnepbononabl, UWMNUHAP, KOHYC), UX KaHOHMYEeCKMe ypaBHeHusl. Metoa
ceYyeHnn B nccrnegoBaHun opmMbl noBepxHocTeln. MNpuBegeHne obLero




ypaBHEHUS] KPUBOW U MOBEPXHOCTU BTOPOrO MOpsiAka K KaHOHUYECKOMY
BMay.

29 OundpdepeHumnansHble ypaBHEHNs I nopsaka, paspeLleHHble
OTHOCUTENBHO npouseogHon. YactHoe " obuwee peLleHune
anddepeHUnansHOro ypaBHEHUA NepBOro nopsaka. YpaBHeHWs c
pasgensoowmnmMmca nepemMeHHbIMU. PeweHune NPOCTENLLMNX
anddepeHUnanbHbIX ypaBHEHUI NEPBOro nopsiaka, NpUBOLSALUMXCA K
ypaBHEHUNSM C pasaensaoLLmMMNCA NepeMeHHbIMU.

OGbIKHOBEHHbIE MpocTeniwmne anddepeHunanbHble YypaBHEHMS BbICLUMX MOPSIAKOB.
andbdepeHumaneHblie PeweHne npoctenwmx gudpdepeHumnanbHbiX YpaBHEHUIA  BbICLLMX
ypaBHeHMS nopsigkoB. YacTtHoe m obulee pelleHne anddepeHumnanbHblX ypaBHEHWUIA

BbICLUMX MOPSAKOB. HaxoxgeHne npou3BOSibHbIX MOCTOSHHBLIX 06LLero
pELLEHMS C UCMONb30BaHNEM HavamnbHbIX YCNOBUWA. PelueHne NUHENHbIX
OLHOPOAHbIX AuddepeHLManbHbIX YPaBHEHMI BbICLUMX MNOPSOKOB C
NOCTOAHHBLIMM KO3hpULIMEHTAMM.

Ucnonb3oBaHve aunddepeHumnansHbiX YypaBHEHUN B NPUKNagHbIX

3agavax.
2.10 OudpdepeHunansHble ypaBHEHMS B YacCTHbIX MPOU3BOAHLIX MNEPBOro
nopsigka. JIMHemHble oAHOpoOAHble  ypaBHeHus.  KBasunuHenHble
YpaBHeHus B YaCTHbIX | ypaBHeHUsa. HenuHenHble ypaBHEeHUS. YpaBHEHME NepeHoca BelecTsa
NpPON3BOAHbIX notokom Bo3gyxa. CmellaHHas 3agadya Ans BOMHOBOrO ypaBHEHWUS.

PelwweHune 3agad Kown. Bugpl rpaHnyHblx ycnoeuin. CMmellaHHas 3agada.
MaTtemaTtnyeckne Mogenu ctaumMoHapHbIX NPOLECCOB.

211 MaTtematunyeckoe
MoAenMpoBaHne n obpaboTka
pe3ynbTaToB N3MEpEHNS

Bbluncnenuve ﬂOFpeLUHOCTeVI. I'IpmmeHeHme MeToaa HaMMEHbLUUX
KBaapaToB.

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Bugbl 3aHATMIA (YacoB)
Ne HaumeHoBaHwue pasgena
JlabopaTopHble | CamocTosATenbHas
n/n AVCUMNIUHBI Jlexkumm Bcero
3aHATUS paboTta
1 BeeneHne B MaTemMaTnyecKkui > 10 8 20
aHanu3
2 OnddepeHunanbHoe  ucyMcrneHune
4 10 8 22
PYHKLMN OOHOrO NEPEMEHHOIO
3 WHTerpansHoe ncuucneHme yHKunm 4 10 8 29
O[HOr0 NEPEMEHHOro
4 OunddepeHumnansHoe  ncuucneHne
4 10 8 22
OYHKLMN HECKONBKUX NEPEMEHHbIX
5 WHTerpansHoe ncuucrneHme yHKunm 4 14 4 29
HECKONbKUX NepeMEHHbIX
6 INnHevinaa  anrebpa.  BekTopHasd 4 10 8 29
anrebpa
7 AHanutuyeckasi reoMmeTpus 4 10 8 22
8 OOBbIKHOBEHHbIE 4 10 10 o
AnddepeHumnansHble ypaBHeHUs
9 YpaBHEHMUs B YaCTHbIX MPOU3BOAHBLIX 4 14 8 26
10 | MaTemaTu4eckoe MoaenupoBaHue u
2 10 2 14
06paboTka pe3ynbLTaToB M3MEPEHUS
OK3ameH 36
UTtoro: 36 108 72 252

14. MeToguuecKkue yKkasaHus Ansi 00y4aroLWwmxcs N0 0CBOEHUIO AUCLIUMIIUHDbI

B uenom camoctoaTenbHas paboTa CTyOEHTOB HanpaeneHa Ha 6onee rnybokoe udyyeHue
CTyAeHTaMu  OTAENbHbIX  BOMPOCOB  Kypca C  MCMOSNb30BaHWEM  pekoMeHOyeMoWn
AOMNONHUTENBHOW NUTEpaTypbl U APYrMX MHPOPMALMOHHBIX UICTOUYHMKOB W BKITHOYAET:

- CaMOCTOsiITENIbHOE U3Yy4YeHWe CTyAeHTaMu OTAENbHbIX BOMPOCOB, CBSA3AHHbLIX C OTAENbHbLIMU
yacTamu kypca. Heobxoaumble ansa 3aHaTUMIA MHOOPMaLUMOHHbIE MaTepuanbl NpeaoCTaBnsTCS
CTyAEeHTaM B 3NIEKTPOHHOM BUAE;




- NepeYveHb pa3fenos Kypca, npeactaBnsaemMblX CTyadeHTaMm B oopMe pas3gaToyHoro Martepuana
C NMOMETKOW «CaMOCTOATENbHOY;

- gononHuTenbHasa npopaboTka NEKUMOHHbLIX MaTepuaros Mo 3anncam NPOYMTaHHbBIX NEKUUA U
npeacTaBfeHHOro pas3aaTtoyHOro MaTepuana no TemaTuke Kypca;

- NOAroToBKa K y4acTuio B paboTe NpakTUYECcKUX 3aHATUI MO NpeayCcMOTPEHHBIM MporpaMmon
Temaw;

- (bopMmMpoBaHME HEACHbIX BOMPOCOB ANA WX PaCCMOTPEHUS BO BpPeMS NEKUMOHHbIX U
NPaKTUYECKNX 3aHATUI C MOMOLLIbIO NpenogasaTens.

CTyOeHTbl 3HAaKOMSATCH C TeopeTMYecKUM MaTtepuanom B Mpouecce NEeKUMOHHOro Kypca,
CaMOCTOATENBHO npopabaTtbiBaloT M yCBaMBalOT TEOPETUYECKNE 3HAHUSA C MCMNOSIb30BaHMEM
pekomeHayemon y4yebHon nuTepaTypbl, Yy4ebHO-meToguMyeckmx nocobun, cornacHo
ykasaHHoMy cnucky (n.15, 16).

O6y4yeHre nuy ¢ orpaHMYeHHbIMU BO3MOXHOCTSAMU 340POBbSA OCYLLECTBIISIETCA C y4eTOM MX
NHOMBMAOYaNbHbIX MCUXOU3NYECKMX OCOBEHHOCTEM U B COOTBETCTBUMM C WHAMBUAOYaANbHOWM
nporpaMmmon peabunuraumn.

lMpomexyTouHass aTtTectaumsa Ons nuy C HapyLeHWsMWU crnyxa NpOBOAUTCA B MUCbMEHHOM
dopme, Npu 3TOM UCNONbL3YITCA ObLLMe KpUTepun oueHnBaHus. pu HeobxoanmMocTn Bpems
NnoAroToBKN Ha 3Kk3aMeHe MOXET OblTb yBENNYEHO.

Ana nuuy c HapyweHueM 3peHus JonyckaeTca ayauanbHoe npefocTaBneHne WHgopmalmm
(Hanpumep, ¢ UCNONb30BaHMEM NPOrpPaMM-CMHTE3ATOPOB peyn), a Tak e UCNOoSib30BaHME Ha
NeKUMaX 3BYKO3amnuCbiBaOLWNX YCTPOUCTB (AUKTOGOHOB M T.4.). Ha NeKUMOoHHbIX 3aHATUAX U
nabopaTopHbIX 3aHATUAX NPU HEOBXOAMMOCTM AOoMycKaeTca MNpUCyTCTBME accucTeHTa. [lpu
npoBedeHUM MNPOMEXYTOYHOW aTTecTauum Ang nuy C HapylweHUeM 3peHus TeCcTUpoBaHue
MOXeT ObITb 3aMeHeHOo Ha YCTHoe cobecenoBaHme no Bonpocam. Npu Heob6xoanmocTu, Bpems
NnoaroTOBKU Ha aKk3aMeHe MOXET OblTb yBENM4YeHo.

Ona nuuy c HapylweHMsaMM OMOPHO-ABUraTeflbHOro annapata Ha MEeKUMOHHbIX 3aHATUAX U
nabopaTopHbIX 3aHATUAX NpU HEOBXOOUMOCTM AoMNycKaeTcs NPUCYTCTBME aCCUCTEHTA.
MpomexyTouHass aTtrectaumsa Ons vy ¢ HapyweHUsIMU OMOPHO-ABUraTenbHOro annapara
NPOBOANTCA Ha OBLUMX OCHOBAHUSX, NMPU HEOBXOAMMOCTU Mpouedypa dK3ameHa MOXeT ObITb
peanu3oBaHa ANCTaHLMOHHO.

15. Nepe4yeHb OCHOBHOM U JOMNONHUTENbHON NUTEpPaTYpbl, PECYPCOB UHTEPHET,

HeoO6XxoAnMbIX ANS 0CBOEHUS ANCLUUNNUHbI (Criucok numepamypbl 0GOPMIISIEMCS 6 COOM8ememeauu
¢ mpebosarusimu FOCT u ucrions3yemcsi obujasi CK803Hasi Hymepauyusi 0515 ecex sud08 UCMOYHUKO8)
a) OCHOBHas nutepartypa:

Ne n/n McTOYHUK
KysHeuoB J1.A. COOpHMK 3agaHuin No BbiClWen MaTemaTtuke. Tunosble pacdetbl. / JI.A. KysHeuoB. —
1 ChNo6.: NaHb, 2015. — 240 c. // N3paTenbcTBo «JlaHby : 3NEKTPOHHO-OMGnMoTeyHas cuctema. — URL:

http://e.lanbook.com/book/4549

BopogouH A.H. OnemeHTapHbI KypC Teopum BEPOSITHOCTEN UM MaTemMaTU4YecKOW CTAaTUCTUKK: y4eOH.
2 nocobue / A.H. bopoauH. — CI16. : JlaHb, 2011. — 256 c. // N3paTenbcTBO «JlaHb» : 3NEKTPOHHO-
onbnnoteydHas cuctema. — URL: http://e.lanbook.com/book/2026

Fopnauy B.A. Teopusi BeposiTHOCTel 1 MaTemaTudeckas ctatuctuka. b.A. Nopnay. — CI16. : JlaHb, 2013.
3 — 320 c. /I WspaTtenbctBO «JlaHb»:  3neKkTpoOHHO-OMGNUoTeyHas  cuctema. —  URL:
http://e.lanbook.com/book/4864

Brbukos KO.H. Kypc obbikHOBEHHbIX AnddepeHumnanbHbix ypaBHeHU: y4ebH. nocobue / HKO.H. Brubukos.
4 — CNo6. : NaHb, 2011. — 304 c. // U3gaTenbctBo «JlaHb» : 3MEKTPOHHO-OMBNMoTevHass cuctema. —
URL:http://e.lanbook.com/book/1542

0) fjononHUTenbHasa nuTeparypa:

Ne n/n MICTOYHMK
KyopsisueB J1.[. KpaTkmi kypc mMatemartmdeckoro aHanusa : yyebHuk. B 2 T1. / J1.O. KygopsiBueB .—
5 BucarvHac : Alfa, 1998-.T. 1: OuddepeHumanbHoe U WHTErpanbHoOe WUCYUCAEHUA yHKUUN OOHON

nepemeHHon. Pagel .— 1998 .— 397 c.

Kyopssues J1.[0. KpaTkuin kypc MaTemMaTtMyeckoro aHanmsa : Y4ebHuk ans ctyd. ous.-MaT. N UHX.-us.
6 cneu. By3oB: B 2 1. / Jl.O. KygpsBueB .— BucarnHac : Alfa, 1998-.T. 2: OudpepeHumansHoe u
WHTErpanbHoe NcuMcneHns PyHKLUUM MHOTMX NnepeMeHHbIX. FlapMoHuyeckui aHanus .— 1998 .— 381 c.

7 ®uxteHronby .M. OcHoBblI MaTemaTnyeckoro aHanmaa: y4ebnuk / I'. M. ®nxteHronsy .— CI16. : JlaHb,




2001-T.1.-440c.

8 ®uxTtenronby .M. OcHoBbI MaTeMaTnyeckoro aHanusa: y4ebHuk / I'. M. ®duxtenronbl .— CI16. : JlaHb,
2001. — T.2.-463c.

B) MH)OPMaLMOHHbIE 3MIEKTPOHHO-06pa3oBaTeribHble Pecypcbl:

Ne n/n Pecypcbl IHTepHeT
CknsapgHeB C.A. MatemaTtudeckmn aHanus (MHoxectBa. MeTon maTemMaTU4ecKOW WMHAYKUWUK): ydeBH.
9 nocobue ansa sysos / C.A. CknagHes, C.B. MNucapeBa. — Boponex : WML BIry, 2012 . 23 c. //

URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m12-113.pdf>.

16. lMepeyeHb y4yeOHO-meTOAMYECKOro obecne4vyeHUss ANA CaMOCTOATENIbHOW paboThbl
(y4ebHO-Memodudeckue pekomeHdayuu, rocobusi, 3adayHUKU, MemoOuYeCcKUe yKa3aHusi 0 8bIMOSTHEHUIO
rpakmu4eckux (KOHMPOJibHbIX) pabom u 0p.)

Ne n/n NcTouHunK
AHTOHOB B./. BnemeHTapHas matemaTtuka ons nepBokypcHuka : y4ebH. nocobue / B.N. AHToHOB, ®.U.

1 KoneneBuuy. — CI16. : JlaHb, 2013. — 112 c. // 3gaTenbCcTBO «JlaHby: 3NeKTPOHHO-OMbnMoTevHas
cnctema. — URL: http://e.lanbook. com/book/ 5701
MuHocueB B. COOpHWK HAMBUAYaANbHbIX 3a4aHUA NO MaTeMaTUKe A1 TEXHUYECKUX BbICLUMX y4eBHbIX

5 3aBedeHni. YacTtb 2. [OnekTpoHHbI pecypc] : YuebHble nocodus / B. MuHocues [u ap.]. — CI16. : JlaHb,
2013. — 320 c. // spaTenbcTBO «J1aHby : anekTpoHHO-6MGnMoTevHas cuctema. — URL:
http://e.lanbook.com/book/32816

3 Byrpos A.C. AnddepeHumansHble ypaBHeHus. KpaTHble nHTerpansl. Pagbl. @yHKUUM KOMNIEKCHOTO
nepemeHHoro : y4ebHuk / A.C. byrpoe, C.M. Hukonbckun. — PoctoB H/[] : PeHuke, 1997 .— 511 c.

4 MapTuHcoH J1.K. OnddepeHumnanbHble ypaBHEHUS MaTemaTuieckon pusnkun: y4ebruk / J1.K.
MapTuHcoH, K0.U. Manos. — M.: MI'TY um.H.O.baymaHa, 1996 .— 364 c.
CknagHeB C.A. MaTematudeckun aHanm3 (4ucrnoBble nocnegosatensHocth) / C.A. CknagHes, C.B.

5 Mucapeea. — BopoHex : nny BIy, 2012 — 26 c. I
URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m12-136.pdf>.

6 OnddepeHumnanbHble ypaBHEHUS: KOHCNEKThI Nekumi, Bonpockl 1 3agaydn / N.H. Mpsagko, J1.M. MNMeTposa.
— BopoHex, 2015 // URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-219.pdf>

17. UHcpopmaLMOHHBbIE TEXHOSOMMU, UCNONb3yeMble ANA peanu3auum yyebHoun
ANCLUNSINHBI, BKINOYasa nporpamMmmHoe obecnevyeHne u MHpopmMmaLMOHHO-CNpaBOYHbIe
cuctemsbl (NMpu Heo6xXOAMMOCTH)

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

(npu ucnonb3o08aHuUU nabopamopHo20 060pydo8aHUs yKa3bieamb MOMHbIU NepeyeHb, npu 601bWoM Konudecmese
0bopydosaHusi MOXHO 8blIHecmu OaHHbIU pa3der 8 rnpunoxeHue K paboyel npozpamme)

1. TunoBoe o6opyaoBaHMe ayanTopun Ona NEKUNOHHbLIX 3aHATUIA: JOCKa, Men, Tpsnka.

2. Tunosoe obopyaoBaHue aygutopun Ans nabopaTopHbIX 3aHATUA: JOCKa, Men, TPSAMkKa.

19. ®oHA OLLEHOYHbIX CPeacTB:

19.1. Tlepe4vyeHb KOMMNETEHUUN C yKasaHMEM 3TanoB (popMMpPOBaHUA U
nfaHUpyeMbIX pe3ynbTaToB 00y4eHus

Kog u MnaHupyemble pesynbTaThl OTanbl hopMmpoBaHUs
cogepxaHue 00y4yeHus (nokasaTenu 4OCTUXKEHMS KOMneTeHummn (pasgensi dOC*
KOMMEeTEHL MM 3a[jJaHHOro YPOBHSI OCBOEHUS (TEeMbl) AUCLMNITUHBI UK (cpencTBa
KOMMETEHLUN NOoCpeaCcTBOM MOoLYNSA U KX OLlEHMBaHNS)
hOpMUPOBAHUS 3HAHWUIA, YMEHUIA, HanMeHoBaHue)
HaBbIKOB)

OK-1 3HaTb OCHOBHbIE TEPMUHbI U Pasgen 1. BBepeHve B KoHTpornbHble
CnocobHOCTb K | MIHCTPYMEHTBI MaTeMaTUYECKOro MaTemMaTU4eCKMI aHanu3 paboTbl
abcTpakTHOMY aHanusa, MeTobl CAaMOKOHTPOIS U Pasgen 2.

MbILLMEHMIO, NpMoBPETEHUSI HOBbLIX HABBLIKOB OundpdepeHunansHoe
aHanuay, cuHTesy | YmMeTb abCTpakTHO MbICIUTD, ncuncrneHue YHKLUMM
aHanuaupoBaTb, MPOM3BOAUTb OQHOr0 NEPEMEHHOro



http://www.lib.vsu.ru/elib/texts/method/vsu/m12-113.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m12-136.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-219.pdf

CVHTE3, CaMOCTOSATENBbHO NMPUMEHATb
MeToAbl 1 cpeacTBa NO3HaHUS,
0ByyeHnsa n camoKoHTpons Ans
nprobpeTeHns HOBbIX 3HAHWUI U
YMEHWI, B TOM YNCIE B HOBbIX
obnacTsx, HenocpeaCTBEHHO He
CBsi3aHHbIX co cchepon
AeATeNnbHOCTU, pas3BUTKA
coumanbHbIX 1 NpodeccroHanbHbIX
KOMMEeTEeHUMN, N3MEHEHNS BUAA
cBOew npoceccmoHansHom
AeATenbHOCTH

Bnagetb npuemamu abcTpakTHOro
MbILLMEHNS, aHanNu3a, CuHTe3a

Pasgen 3. UHTerpansHoe
ncuncneHue PyHKUUN
OAHOro NepemMeHHoro

Pasgen 4.
OndpdepeHunansHoe
ncyncreHune PYHKLUMM

HECKONbKNUX NepeMeHHbIX
Pasgen 5. UHTerpansHoe

ncuymcneHue dYyHKUMM
HECKOJbKMX NepeMeHHbIX
Pasgpen 6. JluHennas
anre6pa. BekTopHas
anrebpa

Pasgen 7.
AHanuTtuyeckas
reomeTpus

Pasgen 8.
Ob6bIKHOBEHHbIE
andbdepeHumanbHble
ypaBHEHWsI

Pasgen 9. YpaBHeHus B
YaCTHbIX MPOM3BOAHbIX

Paspen 10.
MaTtemaTtuyeckoe
mModenupoBaHue 7
obpaboTka pesynbTaToB
n3mepeHust
OrlK-5 3HaTb  OCHOBHble  TepMmuHbl W | Pasgen 1. BeepgeHue B
[[0OTOBHOCTb K | NHCTPYMEHTbI MaTeMaTU4eCcKoro | MaTemMaTU4ECKMIA aHanNu3
NCMonb30BaHMUIO aHanu3a, MeToabl camMoKoHTponst u | Pasgen 2.
OCHOBHBbIX NprMoBpeTEeHNst HOBbLIX HABbLIKOB. OdnddepeHumansHoe
dmamko- YmeTb abcTpakTHO MbICNUTb, | UCYUCIEHNE dyHKUMN
XUMUYECKMX, aHanuaMpoBaTb, npou3BoauTb | OAHOIO NepeMeHHoro
MaremaTu4ecKkmx | CMHTEe3, camMocTosITENbHO NpuMeHsTb | Pasgen 3. MHTerpanbHoe
n WHbIX | MeTodbl W CcpeacTBa MNO3HaHuSA, | UCHMCIeHne YHKLUMM
ecTeCcTBeHHOHay4d | oby4yeHMss W CaMOKOHTpons Ansa | O4HOro nepemeHHoro
HbIX MOHATUIA W | NpMOGpeTeEHNs HOBbIX 3HaHwWi un | Pasgen 4.
MeToO0B npu | yMEHMn, B TOM u4ucrne B HoBbix | AuddepeHumansHoe
peLueHun obnacTsx, HEenoCpPeACTBEHHO  He | UcuyucneHue dyHKUUM
npodeccuroHarnbH | cBA3aHHbIX co ccheport | HECKONBbKUX NepemMeHHbIX
blX 3agay 0edaATenbHOCTH, passutus | Pasgen 5. WHTerpansHoe
coumanbHbIX U Mpod)eccuoHarbHbIX | UCYMCTEHNEe dyHKUMN
KOMMETEHUMIA, M3MEHEHUs  Buaa | HECKOSbKUX NepeMeHHbIX
cBoen npodgpeccuoHansHol | Pasgen 6. JlnHenHas
OesaTenbHOCTH. anrebpa. BekTopHas
anrebpa
Bnagets npuemamu npumeHeHus | Pasgen 7.
OCHOBHbIX MaTemMaTU4eCcKuX NoHATUI | AHanuTuYeckas
" MeTo40B npwu peLueHun | reomeTpus
npodeccuoHanbHbIX 3agad Pasgen 8.
OObIKHOBEHHbIE
andpdepeHumnansHble
ypaBHeHWUsI

Pasgen 9. YpaBHeHus B
YaCTHbIX NPOM3BOAHbIX

Pasgen 10.
MaTemaTtunyeckoe
MoenupoBaHue 7
obpaboTka pe3ynbTaToB
n3MepeHus

MpomexyTouyHas aTrecTauus (3a4eT)

Komnnekt KMM Ne1

MpomexyTo4yHas aTrecTauus (3K3amMmeH)

Komnnekt KUM Ne2




19.2 OnucaHue KpuUTepueB U LLIKanbl OLLeHMBAaHUA KOMNEeTeHUUN (pe3ynbTaTtoB 00y4yeHus)
Npu NPOMEXYTOYHOW aTTecTaLuum

[nsa oueHnBaHMAa pedynbTaToB 0Oy4eHMs Ha 3a4eTe UCMNOMb3YTCA cneayoLwme:

1) 3HaHMe y4ebHOro matepuana v BnageHue noHATUHbIM annapaToM AUCLUNINHLI;

2) yMeHue CBsA3blBaTb TEOPUIO C NPAKTUKON;

3) yMeHne nnnicTpnpoBaTb OTBET NpMMepamMu;

4) yMeHue NpMMeHsaTb MeToAbl MaTeMaTUYEeCKOro aHanusa ass pelleHns NpuknagHbix 3agad.

[insi oueHnBaHNs pe3yrbTaToB 00y4YeHUsI Ha 3a4eTe UCMOoNb3yeTCcs — 3a4TEHO, HE 3a4TEHO
CoOTHOLLIEHNE NoKasaTenewn, KpUTEPUEB U LLKasbl OLEHMBAHUS pe3yrbTaToB 00y4YeHus.

Kputepum oueHmBaHnst KOMnNeTeHLni Lkana oueHok
CcopmmpoBaHHble  3HaHMsi 06 OCHOBHbIX TepMUHAX W  UHCTPYMEHTax 3aumeHo
MaTeMaTM4eCcKoro aHanmsa, 0 MeTofdax CaMOKOHTPOSsl U NMpuobpeTeHns HOBbIX

HaBbIKOB.
CdopmumpoBaHHOe yMeHMe abCTpakTHO MbICNUTb, aHanu3MpoBaTtb, NPOU3BOANTL
CUHTE3, CaMOCTONATENBHO NPUMEHSITb METOAbI U CpeacTBa No3HaHMs, 00y4eHUs 1
CaMOKOHTpPONs Ans NpuobpeTeHnst HOBbIX 3HAHWA U YMEHUW, B TOM 4uUcre B
HOBbIX 06nacTaX, HEMOCPEACTBEHHO HE CBSA3aHHbIX CO Chepon AesATEernbHOCTH,
pasBuTUSA coumanbHbIX UM NPOdECCUOHANbHbIX KOMMETEHLUMI, U3MEHEeHNa Buaa
cBoen npoceccnoHanbHoON OeATENbHOCTMY.

®parmeHTapHble 3HaHWUS UNW OTCYTCTBUE 3HAHWI. He 3aumeHo

[nsa oueHnBaHMs pesynbTaToB 06y4YeHMs1 HA 9K3aMeHe UCMONb3YTCA CrieayoLme:

1) 3HaHue y4ebHOro matepunana n BnageHue noHATUHbIM annapaToM AUCLUNINHLI,

2) yMeHUe cBsA3bIBaTb TEOPUIO C MPAKTUKOMN;

3) yMeHue pellaTb NpakTUYeCKNe 3aHATUS;

4) ymeHue UnnicTpupoBaTb OTBET NpUMepamMu;

5) yMeHne NpUMeHATb MeToAbl MaTeEMaTUYECKOro aHanuaa ang peweHnsa npuknagHbIx 3agau.

Ans oueHvBaHMSA pe3ynbTaToB OOyYeHUsI Ha 3k3aMeHe ucnonb3yeTcs 4-6annbHas Lwana:
«OTIIMYHOY, «XOPOLLOY», «YA0OBNETBOPUTENBHOY, KHEYOOBNETBOPUTENIBHOY.

CooTHOLWEeHME NoKkasaTeneun, KpUTepmeB 1 LWKasbl OueHNBaHNA pe3yrbTaToB 06yqu|/|$|.

YpoBeHb
KpuTtepun oueHmBaHNs KoMneTeHunin ccpopmumposaH Lkana oueHok
HOCTMU
KOMneTeHuumn
CdopmnpoBaHHble 3HaHMA OO OCHOBHbIX TEPMUHAX W MHCTPyMeHTax | [losbileHHbIl OminuyHo
MaTeMaTM4yeckoro aHamm3a, O MeTodax CaMOKOHTpons u ypoeeHb
NprMoBpeTEeHNst HOBbIX HaBbIKOB.
CdopmupoBaHHOe yMeHWe abCTpakTHO MbICMUTb, aHanM3upoBaThb,
NPOU3BOAUTL CUHTE3, CaMOCTOATENbHO MNPUMEHATb MeTodbl W
cpefacTBa No3HaHusA, 00y4eHWs U CaMOKOHTPONs Ans npuobpeTeHus
HOBbIX 3HaHWA W YMEHWW, B TOM u4WCle B HOBbIX 06NacTsx,
HenocpeACTBEHHO HE CBA3aHHbLIX CO CHEPON AeATENbHOCTH, Pa3BUTUS
coumanbHbIX M NpodeccnoHanbHbIX KOMMETEHUNA, U3MEHEHNS Buaa
CcBOen npoheccmoHanbHOM OeATeNbHOCTH.
CcopmmpoBaHHble, HO  cogepxawme  oTaernbHble  npobenbl ba3zoeniti Xopowo
npegctaBneHnss o6  OCHOBHbIX  TEPMUHAX W MHCTPYMEHTax ypoeeHb
MaTeMaTM4eckoro  aHammu3a, O  MeTodax  CaMOKOHTpons  u




NpMoBpeTEHNS HOBbLIX HABbLIKOB.

YcnelwHoe, HO cogepXallee otaenbHble npobensl ymMmeHne abCcTpakTHO
MbICNUTb, aHanuanpoBaTb, MNPOU3BOAUTbL CUHTE3, CAMOCTOATENbHO
NPUMEHATb METOAbI U CPeACcTBa NO3HaHUA, 06y4HeHUs U CaMOKOHTPOIS
ans npuobpeTeHnsa HOBbIX 3HaHMW U YMEHUIN, B TOM YUCIE B HOBbIX
obnactsax, HenocpeacTBEHHO  He  CBsA3aHHbIX €O cdepon
OeATenbHOCTN, Pas3BUTUA  couMmarnbHbIX U NPOJECCUOHAaNbHbIX
KOMMETEHLUN, M3MeHeHNs BMAa CBOEN  MNpodheccroHanbHOwm

OEeATENBHOCTW.
HenonHoe npeacTtaBneHne 06 OCHOBHbIX TEPMUHAX U MHCTPyMEHTax lMopozoeniti Yoosnemesopu-
mMaTemMaTM4yeckoro  aHanmMsa, O MeTodax CaMOKOHTpons U ypo8eHb mersnbHO

NprMoBpeTEHNsT HOBbIX HaBbIKOB.

YcnewHoe, HO He CUCTEMHOE YMeHWe abCTpakTHO MbICIUTD,
aHanuaupoBaTb, NMPOWU3BOAUTL CUHTE3, CaAMOCTOATENbHO MPUMEHSATb
MeToAbl W CpeacTBa MO3HaHusi, OBy4yeHUss u CaMOKOHTpona Ans
npuobpeTeHns HOBbIX 3HAHWA U YMEHWW, B TOM 4MCMEe B HOBbIX
obnactsax, HenocpeacTBEHHO  He  CBsA3aHHbIX €O cdepon
[edATenbHOCTW, pasBuTMSA  couuManbHbiX U NpodecCUoHanbHbIX
KOMMEeTEHUMN, W3MEHEeHWs  BuMAa CBOeW  npocheccuoHanbHOM
OEesTeNnbHOCTH.

®parmeHTapHble 3HAHWUSI NN OTCYTCTBUE 3HAHWIA. - Heydosnemeopu-
meJsibHO

19.3 TunoBble KOHTPOJbHbIE 3a4aHNA UITU UHbIe MaTepuanbl, HeO6XoaANMbIe OISl OLLEHKM
3HaHMW, YMEeHUW, HaBbLIKOB U (MNK) onbiTa AEeATEeNIbHOCTU, XapaKTepusywluve 3Tanbl
chopMupoBaHMA KOMNETEHLUN B NpoLecce 0CBOEHUA obpa3oBaTeNbHOW NPOrpaMmmbl

19.3.1 MNepeyeHb BONPOCOB K 3a4eTy:

1) Mpepen nepemeHHom BENNYMHbI. Onpepenexve npegena Ha A3blke
nocnenoBaTenbHOCTEN.

2) ApudmeTnyeckne OencTBNA Hag npegenamu.

3) Onpegenexve dyHkunn. MNMoHATME crnoxHon doyHKUmKn. Knaccudukauma anemeHTapHbIX
yHKUUIA (uenble paunoHanbHble, ApO6HO-paLmoHarbHble, nppaumoHarbHble,
TPaHCLUEHAOEHTHbIE).

4) OnpepgenexHne npegena dyHkumn. beckoHeyHo Manas wn  6onbwasa  yHKUUK.
OAQHOCTOPOHHME Npeaensl.

5) HenpepbiBHOCTb OyHKUMM B TOYKE. TOYKM paspbiBa M MX Knaccudpukaums. CBoncTsea
PYHKLUMNA, HENPEPbIBHbIX HA OTPEe3Ke.
6) MoHAaTne nponssogHoOW. [eomeTpuyeckin u U3nN4eCcKnin CMbICH NPON3BOAHON.

7) OnddepeHumpyemocTb pyHKum. OCHOBHLIE NpaBuna gnddepeHUMpoBaHNS.

8) lMponsBogHble CNOXHOM (PYHKUMK, oBpaTHOW PyHKLMMK, BbiBO4 Tabnvubl NPOU3BOAHbLIX
arieMeHTapHbIX PYHKLNN.

9) Monatne guddepeHumana. MNpubnuxeHHbIe BbIYUCIEHNSA C MOMOLLBIO AnddepeHumnana.
10) MpowusBogHble BbICLUNX MOPSAKOB PA3NNYHbIX YHKLMNA.

11) [OuddepeHumansl BbICLUMX NOPSAKOB.

12) Mpaswuno Jlonutans.

13) WccneposaHve yHKUuM meTogamu aHanusa. MHTepBanbl MOHOTOHHOIO W3MEHEHUS
YHKUMMN.

14)  3kcTpemyMm dyHKUuKU. NccnegoBaHne yHKUUM HA IKCTPEMYM C NMOMOLLbIO MPOU3BOAHOM
BTOPOro nopsigka.

15) VYyacTkum BbINyKNOCTM rpadumka dyHkumn. Toukm nepernba. AcumnToTbl rpaduka
YHKUMMN.

16) O6was cxema uccnegoBaHus rpaguka yHKUNN.

17) HeonpepeneHHbln wHTerpan (onpegeneHne HeonpeaeneHHoro uHTerpana, ero
CBOWCTBa, Tabnvua HeonpeaeneHHbIX MHTerpanos).

18) MeToa wHTErpMpoBaHusl, OCHOBaHHbIA Ha WHBAPWAHTHOCTU (POPMbI HeorpeaerieHHOro
WHTerpana (MeTon 3aMeHbl NepeMEHHON).

19) WHTerpupoBaHue no 4acTam.



20) WHTerpupoBaHve AOpO6GHO-pauMOHanbHbIX  BblpaXeHun (MHTerpupoBaHve apoben
npocTenwero Buaa, NoHATUE HeNpaBuIibHOW Apobu, pasnoxeHne npaBunbHOM Apobu Ha cyMmmy
npocTtenwmx gpoben).

21)  WHTerpupoBaHue TPUTOHOMETPUYECKUX BbIPAXKEHUN.

22) OnpepgeneHHbln uHTerpan (onpegeneHne Ha OCHOBE reOMEeTpUYEecKon 3agadum o
nnowaan KpMBONIMHENHOW Tpaneunn), ero CBOUCTBA.

23)  OueHkun onpeaeneHHoro nHTerpana.

24)  WHTerpan ¢ nepeMeHHbIM BEPXHUM Npeaenom.

25) ®opmyna HbtoToHa — JlenbHuua.

26) 3ameHa nepemMeHHOM B onpeaesieHHOM uHTerpane. iHTerpypoBaHne no 4actsam.

27) T[eomeTpunyeckme n pusndeckme 3agayun ¢ UCMNonb3oBaHNEM ONpedeneHHOro nHrerpana
(BblYMCNEHNE NNOLLAAN NNOCKON PUrypbl, BblYUCTIEHNE PAaBOTbl NEPEMEHHON CUSbI).

28) HecobcTtBeHHble WHTerpanbl (0T  HeOrpaHW4YeHHbIX QYHKUMA, C BEeCKOHEYHbIMU
npegenamm).

29)  DYHKUMKM HECKONbKMX NEpEMEHHbIX (onpeaeneHune, obnactb onpeaeneHuns).

30) [lMpepen QYHKUUN HECKOMBbKUX MEePEMEHHbIX, Cnocobbl BblYUCIEHUS. HenpepbiBHOCTb
YHKUMMN.

31) OnpegeneHune YacTHbIX MPOU3BOAHbLIX, UX FTEOMETPUYECKUIA CMbICTT.

32) [lonHbin gnddepeHuman kak cymma YacTHbIX anddepeHumanos, NPUNOXEHNE MOSMHOMo
andpdepeHumana.

33) [pousBogHble BbICWINX NOPSOKOB (0603HaYeHne, NOHATUNHBIA CMbICH, AOKa3aTenbCTBO
TeopeMbl O CMeLUaHHbIX NPOU3BOAHbBIX).

34) [OdunddepeHumansl BbICLLUMX NOPSLKOB.

35) WHTerpupoBaHue (PyHKUUIN OABYX NEPEMEHHBbIX.

36) OnpegenexHune OBOMHOIO MHTErpana, ero reoMeTpuU4YecKnin CMbICI, CBOMCTBA.

37) BbluucneHne OBOMHONO MHTErpana gns npsMoyrofibHOM U KpUBOSIMHEMHOW obnacTewn.
3ameHa nepemMeHHoN B 4BOMHOM UHTErparne.

38) [lpunoxeHne AOBOMHOIO WHTErpana K BbIMUCMEHUO nnowagen nnockux uryp u
PU3NYECKUX BEMNYNH.

19.3.2 NepeyeHb BONPOCOB K 3K3aMeHY:

1) MaTpuubl. OCHOBHbIE NOHATUSA U oNpeaeneHusi, OCHOBHbIE BUAbI MaTPULL.

2) Onepauun Hag maTpulamu.

3) Onpegenutenu 2, 3, n—ro NOpsiakoB U UX CBOWCTBA.

4) O6paTHasa maTpuua.

5) Teopema cyLleCcTBOBaHUSA U eAUHCTBEHHOCTM 0B6paTHON MaTpuLbl.

6) HaxoxageHne obpaTtHOM MaTpuubl.

7) PeweHne maTtpuyHbix ypasHeHuin. dopmyrbl Kpamepa.

8) CucTteMbl NIMHENHbIX anrebpanyecknx ypaBHEHUN, OCHOBHbIE NOHATUS U OnpeaeneHus.
9) CoBMECTHOCTb CUCTEM NIMHENHbIX anrebpanyecknx ypaBHEHUN.

10) Teopema KpoHekepa — Kanennu.

11) MeToabl HAXOXAEHUSA pELLEeHUs CUCTEMbI NIMHENHbIX anrebpanyecknx ypaBsHeHun (MeToq
Kpamepa, metog Naycca, MmaTpudHbIi METOA).

12) OpHopofgHble CUCTEMBI NIMHENHbIX anrebpanyecknx ypaBHEHUN.

13) ®dyHaoameHTanbHasa cMCTEMA PELLUEHM.

14)  OnpepeneHve BeKTOpa Kak afieMeHTa JIMHEMHOro NPOCTPaHCTBA.

15) JluHenHble onepauunn Hag BEKTOpaMu.

16) CkansipHoe, BEKTOPHOE, CMeLlaHHOe N ABOMHOE BEKTOPHOE NMPOU3BEAEHUS BEKTOPOB, NX
OCHOBHble CBOWCTBA, reoMeTpuyeckui u usndecknn cmbicrn. KoopamHaTHoe BblpaXeHue
npoun3seneHnin BEKTOPOB.

17)  OOwme NOHATUA O NUHUM, MOBEPXHOCTM.

18) YpaBHEHUS NIMHUIA N NOBEPXHOCTEN.

19) [MonsapHble KoopaMHATHI.

20) [Mpsimas Ha NIIOCKOCTMW.



21) Pasnu4yHble opMbl YpaBHEHNN NPSAMOM HA NSIOCKOCTW.

22)  B3anmHoe nonoxeHue rnpsiMmbIX Ha NIOCKOCTMU.

23) [lpsmasga n NNocKOCTb B NPOCTPaHCTBE.

24)  YpaBHEeHUs MrOCKOCTU N ypaBHEHUS NPSMOWN B MPOCTPaHCTBE.

25) B3saumHoe pacnosioXeHne npsiMbiX 1 NIOCKOCTEN.

26) [eomeTpuyeckme onpegeneHns KpyBbIX BTOPOro nopsgka (annunc, runepbona,
napaotona).

27) BbIBOA KQHOHUYECKUX YPABHEHUN 3TUX KPUBbLIX, MOCTPOEHUE KPUBLIX BTOPOro nopsaka no
NX KAHOHNYECKOMY YPaBHEHMUIO.

28) [MpeobpasoBaHne aekapTOBbIX KOOPANHAT Ha MIOCKOCTM.

29) [lpuBeneHne obLero ypaBHEHUSI KPMBOW BTOPOro nopsgka K KaHOHMYECKOMY Buay.
lMoBepxHOCTM BTOPOro nopsgka (annuncova, napabonounapl, runepbonovabl, LMAMHAP, KOHYC),
NX KAHOHNYECKNE YpaBHEHNS.

30) MeTog ceyeHui B uccregoBaHnm qoopMbl MOBEPXHOCTEN.

31) [lpuBegeHne ob6Wero ypaBHEHUS KPMBOW W MOBEPXHOCTM BTOPOro nopsgka K
KaHOHW4YeCcKoMY BUaY.

32) O6wue noHATUA Teopum anddepeHumanbHbIX YpaBHEHUN.

33) OuddepeHumansHble  ypaBHeHMa | nopsgka,  paspelleHHble  OTHOCUTESbHO
NPON3BOLHOMN.

34) YactHoe wun obuwee pelweHne andepeHunaneHOro ypaBHEHUSI MNEPBOro nopsiaka.
YpaBHeHUs C pasaensaowmMMmmncsa nepemMeHHbIMN.

35) PeweHne npoctenwmx  andepeHumaneHbiX  YypaBHEHUA  NepBOro  nopsaka,
NPUBOASLLMNXCA K YPAaBHEHUAM C pas3aenaowmMMnca nepemMeHHbIMN.

36) [pocTtenwme guddepeHumnanbHble ypaBHEHMUS BbICLUMX MOPAOKOB.

37) PelueHne npoctenwmx guddepeHumanbHbIX YpaBHEHNI BbICLUNX NOPSAKOB.

38) YactHoe 1 obuiee pelweHne guddepeHynanbHbIX YypaBHEHUI BbICLUNX MOPSIAKOB.

39) HaxoxgeHue npou3BOSbHbLIX MOCTOAHHBIX OOLWEero pewweHna ¢ WUCNoSfib30BaHMEM
HayvanbHbIX YCNOBUN.

40) PeleHne NMHENHbIX OAHOPOAHbIX AnddepeHUnanbHbIX ypaBHEHUI BbICLLUMX MOPSAKOB C
NOCTOSIHHBIMW KO3 PULMEHTAMN.

41) Wcnonb3oBaHune guddepeHumnanbHbIX YypaBHEHUI B NPUKAAHbBIX 3aga4ax.

42) OuddepeHumanbHble ypaBHEHUS B YaCTHbIX MPOU3BOAHbLIX NEPBOro NopsiaKa.

43)  JInHenHble OOQHOPOAHbIE YPaBHEHMS.

44)  KBasnnuHewnHble ypaBHEHUS.

45)  HenwuHenHble ypaBHEHUS.

46) YpaBHeHuWe nepeHoca BeLlecTBa NOTOKOM BO3ayXa.

47) OCHOBHble YypaBHEHWS MaTemaTU4eckon U3UKM W MNOCTAHOBKA Ha4vanbHO-KpaeBbIX
3agau.

48) [loHATME KOpPPEKTHO MOCTaBfeHHOW 3adayn. BbiBOA4 ypaBHEHUS ManbiX MOnepeyHbIX
konebaHnn CTPyHsbI.

49) T[locTtaHoBka 3agay Kowwu.

50) Knaccudukaums rpaHuYHbIX YCIOBUNA.

51) CwmelwaHHas 3agada onsi BOfIHOBOrO ypaBHEHMS.

52) [llpumepsbl 3agad, CBOASALLMECS K PELUEHUIO BOSTHOBOIO YpaBHEHUS.

53) BbiBOA ypaBHEHMsS anddyaum.

54) BbIBOA ypaBHEHUS TENONPOBOAHOCTMU.

55) TlMocraHoBka 3agayv Kowu. Buabl rpaHnyHbIX ycrosun. CmeluaHHas 3agada.

56) MartemaTnyeckme Mogenn cTaumoHapHbIX NPOLIECCOB.

57)  OcHOBbI MaTEMaTUYECKOrO MOAENMPOBAHNS.

58) Teopwus norpeLHocTeN.

59) MeTog HauMeHbLUMX KBaapaToB.

19.3.3 lNepeyeHb 3aaaHUn ANA KOHTPOSbHbIX paboT (1 cemecTp)



1) Wcnonb3ysi onpeaeneHve npefdena nocrnenoBaTtenbHOCTH, fokasdaTb, YTo lima =a,

n—oo

== _ a=--,
" o1+2n® 2
BbluncnnTb npeaernsl nocnegosaTensHocTen

2) Iiml—2+3—4+...+(2n—1)—2n

N In*+2n+2
3) nm(Jm2+nm2+2y-Jm2—nmz—a)
Bbluncnute npegens! pyHKUNN

2 lim (x® —2x-1)°
x>-1 x* 4+ 2x+1

5) lim (\/x2—2x+4—\/x2—4x+3).

X—>—0

6)  Wcnonbsys  Tabnuuy — SKBMBANEHTHbIX  (DYHKUMIA,  BbIMUCIUTL  Npeaen
x? sin(12x%)

lim :

x>0 In(L+ 2x)tg®/3x

7)  Bblumcnntb f/(X): y :eamg\/; - X1)3 +3e?
X — .

8) Haritn nponssogHyto dyHkumm  f (x) = (2sin(x — %) + 3)%'9 B TOUKE X, :% :
9) Hantn nepsBbin n BTOpOoM AndpdpepeHumansl  dyHKUMM Y(X), 3aJaHHOM HesIBHO

ypaBHeHnem 2x°y’ —2xy+4x* -y’ +2x-6y—-6=0, B Touke A(1,0).
10) Hantn y4acTkMm BoO3pacTaHus, ybObIBAHUA U TOYKM SKCTpeMyMa  (PyHKUMU

f(x)=v8x* —x*.

1
11) Bblumcnntb nHTErpansi: jezxdx, dx.
0

‘3[ dx 1]-2 arctg2x
4x+2' 1+4x°

0 0

12)  HaitTu acumnToThl rpadmka yHKUMM Y = v/ X* + 2X .
13) [NpoBecTu NonHoe UccrnegoBaHne U NoCTPouTb rpaduk dyHkumm Y = In(tgx) .
14)  BblYMCNUTL YacTHblE NPOM3BOAHBLIE NEPBOro nopsaka yHKLMK

a) f(xy)=—

2y

15) Haum f " ana f(X,y,z)= X

—X |n(5in y) ; 6) f (X, Y, Z) = (X2 _2y2 + Xz)arcsinzx -

2

Xy
.

19.3.4 MNepeyveHb 3agaHUn ANA KOHTPOJbHbIX PaboT No NnMHenHon anrebpe (2 cemecTp)

KoHTponbHas pa6oTta Ne1

BapwuaHT 1

1. Hantn Bce pelleHuns cucteMbl IMHENHbIX YpaBHEHUN. YKa3aTb 6a3ncHble n cBOOOAHbIE
nepemMeHHbIe.

X+y—-3z=8 2x-2z=1

a)sX+2y—4z=9 4)2x-2y+z=2
2x+y-3z=11 6x—-2y—-3z=3



X—2y+4z=0
a)12y-2z=0
2X—-2y+6z2=0

2. PelunTb cnuctemMy NMHENHbIX YpaBHEHN. YKa3zaTb 6a3ncHoOe peLueHune.
X, +5X, + X, —2X, + X, =4
2%, +10x, + 3%, - 7x, =8
—3X, —15X, — 2%, + 3%, —4x, =-11

3. Bbluncnutb: a) AT-B-5-E; 6) (C-D+D"-C")?, roe E — eguHuuHas matpuua,

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

-1 -2 -1 1
C= D=
S
BapuaHT 2

1. Hantn Bce pelueHuns cucteMbl NMMHENHbLIX YpaBHEHUIW. YKa3aTb 6a3ncHble U cBOBOAHbIE
nepemMeHHbIe.

3X+y+2z2=8 —2X+y-z=1
a):3x+2y+3z2=9 &):2x+2y+z=-1
6x+y+3z=15 -2x+4y-2=0
X+3y—-6z2=0
a)1-3y+3z=0
2X+3y—9z2=0

2. PelunTb cnctemMy NMHENHbIX YpaBHEHNI. YKa3aTb 6a3ncHoe peLueHme.
X, +2X, + X3 +4X, —3%; =3
2%, +4X, +3X, +11X, —4X, =—6
—3X, —6X, —2X; —9X, +12%, =7

3. BbluncnuTs: a) A-BT-6-E; 6) (C-D+D"-C")?, roe E — eanHnyHas matpuua,

-5 3 3 -1
A=| 2 . B=/5 2|
1 5
-3 -1 -3 4
C= D=
(—4 4 ) (—1 —4J '
BapwuaHT 3

1. HanTtu BCe pelueHns CMCTEMbI NIMHENHbIX ypaBHEHWI. YKa3aTb 6a3ncHble n cBOGOAHbIE
nepemMeHHbIe.



-3X+y+5z=-9 X—2y-3z=1
a)s—3x+2y+8z=-17 a)2x—-y+z=-2
—6X+Yy+52=-6 4x-5y-5z=-1
X+y—2z2=0
a)s<-y+z=0
2X+y-32=0

2. PewnTb cucTeMy NMHENHbIX ypaBHEHWU. YkasaTb 6a3ncHoe peLueHune.
X, —5X, + X3 +4X, —2X; =3
2%, —10x, +3%; +11x, —9%, =6
—3X, +15X, —2X, —9X%, +2X, =11

3. Bbluncnutb: a) AT-B-8-E; 6) (C-D+D"-C")?, roe E — eguHuuHas matpuua,

1 -2 -2 3
A = —1 , B = —1 1 ,
3 2 4 2
2 2 2 -3
C= D=
LR |
BapuaHT 4

1. Hantn Bce pelieHuns cucteMbl NMIMHENHbLIX YpaBHEHUN. YKa3aTb 6a3ncHble n cBOOOAHbIE
nepemMeHHbIe.

3X+y+3z2=-12 X+2y+z=1
a) 3X+2y+4z=-17 &){2x-y+z=1
6X+y+5z=-19 4x+3y+3z2=2

—2X+4y+16z2=0
&)s-3x—4y+4z=0
—7X+4y+362=0

2. PewunTb cncTemy nNMHeENHbIX ypaBHEHUIW. YKa3aTb 6a3ncHoe pelueHue.
X, +2X, + X, —3X, —4x%, =0
2%, +4x, +3x%, —10x, -12x, =0
—3X, —6X, —2X, +5X, +9X. =5

3. BbluncnuTb: a) AT-B-8-E; 6) (C-D+D"-C")?, roe E — eanHnyHas matpuua,

-4 3 3 -3
A=|2 2| B=l1 2 |
31 1 -2

e-(3 7). o4 3)



BapuaHTt 5
1. Hantn Bce pelieHuns cuctemMbl NMMHENHbIX YpaBHEHUN. YKa3aTb 6a3ncHble n cBOOOAHbIE
nepeMeHHbIE.

3X+y=6 2x—-2y-2z=1
a)13Xx+2y—2z=5 4){2x-2y+z2=2
6x+Yy+5z2=10 6x—-6y—3z=3
—X—4y-8z=0
&) —-2x+4y-4z=0
—4x—-4y—-20z2=0

2. PewumnTb cucTeMy nNuHenHbIX ypaBHEeHU. YkasaTb 6asncHoe peLleHue.
X, + X, + X, —3X, +3X;, =—4
2%, +2X, + 3%, —10x, +4x, =8
—3X, —3X, — 2%, + 95X, —10x, =15

3. BbluncnuTs: a) AT-B-4-E; 6) (C-D+D"-C")?, roe E — eanHnyHas matpuua,

1 -2 -1 3
A: 5 —l , B: —1 —1 ,
3 2 3 2
-1 2 -1 3
C= D=
DA RLE P
BapuaHT 6

1. Hantn Bce pelieHuns cucteMbl NMIMHENHbIX YpaBHEHUN. YKa3aTb 6a3ncHble n cBOOOAHbIE
nepemMeHHbIe.

2X+y+22=6 X+3y+3z=3
a)12X+2y+52=10 a)2x-y+z=2
4x+y—z=4 4X+5y+72=5
X—-3y+6z=0
a)13y—-3z=0
2x—-3y+9z2=0

2. PelwunTb cncTemy nNMHENHbIX ypaBHEHUIW. YKa3aTb 6a3ncHoe pelueHue.
=X, + X, + X3 + X, —3X; =3
2X, —2X, =X, —3X, +3X, =7
=X, + X, +2X, —6%X, =2

3. BbluncnuTb: a) A-BT-6-E; 6) (C-D+D"-C")?, roe E — eanHnyHas matpuua,



2 4 2 4
C= D=
BapwuaHT 7

1. Hantn Bce pelueHns CUcTeMbl NIMHENHBIX YPaBHEHUIW. YKa3aTb 6Ga3ncHble 1 cBOOOAHbIE
nepemMeHHbIe.

-3X+y-z=-1 X—-3y—-z=-3
a){—3x+2y—z=-3 a)2x-y+z=3
—6X+y—-2=2 4x-7y—-2=0
X—-3y+6z2=0
a)s-y+z=0
2x—-3y+9z2=0

2. PewumnTb cucTeMy nNuHenHbIX ypaBHEeHU. YkasaTb 6asncHoe peLleHue.
X, —X, +5X; +3%; =3
X, —2X, +6X; —5X, + X, =4
2X, — X, + 9%, +5X, +9x, =1

3. BbluncnuTs: a) AT-B-6-E; 6) (C-D+D"-C")?, roe E — eanHnyHas matpuua,

1 4 4 3
A=-2 -1/ B=|-1 4|
3 1 -3 2
2 -3 2 1
C = D =
(—4 4 ] ’ (—3 —4) '
BapuaHT 8

1. Hantn Bce pelleHuns cuctemMbl NMMHENHbIX YpaBHEHUN. YKa3aTb 6a3ncHble n cBOGOAHbIE
nepemMeHHbIe.

—X+y+z=1 —2X+Yy+22=-3
a)s—X+2y+z=-2 &){2x+2y+z=3
—2X+y+32=06 —2X+4y+52=0

—2X+3y+122=0
a): —3x—-3y+3z=0
—Ix+3y+272=0

2. PewunTb cncTemy nNMHeErHbIX ypaBHEHUIW. YKa3aTb Ba3ncHoe pelueHue.
2X, —5X, +5X; + X, —4X, =4
—4x, +10X, =9%, + X, + 9%, =-5
2X, —5X, +6X; +4X, 3%, =7

3. BbluncnuTb: a) A-BT-4-E; 6) (C-D+D"-C")?, roe E — eanHnyHas matpuua,



1 3 3 -5

A= -3| B=|-3 2 |
-11 1 -2
3 2 3 2
C= D=
2 -3) 2 3 )
BapuaHT 9

1. HanTtu BCe pelueHns cucTembl NMMHENHbIX ypaBHEHMI. YKa3aTb 6a3ncHble 1 cBOGOAHbIE
nepemMeHHble.

—X+y+22=2 —2X+Yy—-2=3
a)e—X+2y+5z2=5 4){2x+2y+z=2
—2X+y—-z=-3 —2X+4y-2=5
X—-2y+4z=0
a)12y-2z=0
2X—-2y+62=0

2. PelunTb cnctemMy NMHENHbIX YpaBHEHWI. YKa3aTb 6a3ncHoe peLueHme.
X, —3X, +4X; —2%; =3
X, —4X, +5X; +3X, —4X; =2
2X, —5X, + 7X; —3X, — X, =16

3. BuluvcnuTb: a) AT-B-3-E; 6) (C-D+D"-C")?, roe E — eanHnyHas matpuua,

1 -5 4 3
A=-4 1| B=|-1 3|,
3 2 4 2
-3 2 -3 1
C: D:
-1 =2) 2 2)
BapwuaHnT 10

1. Hantn BCce pelleHuns cuctemMbl IMHENHbIX YpaBHEHUNW. YKa3aTb 6a3ncHble n CBOOOAHbIE

nepemMeHHbIe.
-3X+y—-4z=-7 —2X+3y—-z=3

a)3-3x+2y—-6z2=-8 4)<2x+2y+z=1
—6x+y—-3z=-13 —-2Xx+8y—z2=4
2X+y-4z=0
a)sx—y+z=0
SX+y-7z=0

2. PelwunTb cncTemMy NMHENHbIX ypaBHEHUI. YKa3aTb 6Ga3ncHoe peLueHune.
X, + X, + X+ X, +X =2
—2X, —2X, —X; —4X, —3%, =0
X, +X, +2%,—X, =6



3. Bbluncnutb: a) A‘B™-5-E; 6) (C-D+D™-C")?, roe E — eauHuuHas matpuua,

2 3 3 -1
A= 4| B=|-1 2
31 1 1

1 -1 1 2
C: D:
(—2 2 ) [—1 —2]'

KoHTponbHas pab6oTta Ne 2
BapwuaHnT 1
1. BygyT N1 CTpoKM Mnm cTonbubl MaTpUL, NIMHENHO 3aBUCUMbI? KakoB paHr matpuubl B?

-6 -1 2 3 3 -2 -5 62

5 0 2 4 2 5 -4 46
A= B:

=12 -2 5 6 -3 1 -2 2 2

6 1 -2 2 2 4 -2 34

2. PewunTb cuctemy ypaBHeHuMn metogom Kpamepa
-3 1 -3\(x -10
-3 2 5| y|=|-13]|
-6 1 -1)\z -14

3. PewnTb kBagpaTHoe ypaBHeHue 2 —8z+41=0c KOMNNEKCHbIMU KOPHSIMU Zi U Z2 1
BbIYMCUTB:

a) i-(2,+12,); 6)|21_Zz|; B)4i 2y,
4. Pelwuntb MaTpuyHoe ypaBHeHne A-X =B rpe
-2 -1 -1 -9
A: . B =
( 3 2 J ’ [ 6 9 j :

BapuaHT 2
1. ByayT nu cTpokun unu ctondubl MaTpuL NMUHENHO 3aBMCUMbI? KakoB paHr maTpuubl B?

3 3 1 1 2 2 6 1 -1
4 4 1 -1 2 1 4 21
e 6 3 2 |2 11 31
3 -3 -1 0 3 2 0 -5 1

2. PewnTtb cnctemy ypaBHeHun metogom Kpamepa
-3 1 4)\(x 20

3 2 6|yl=|27]
6 1 5)lz) (31



3. PewnTb kBagpaTHoe ypaBHeHue z°+6z+18=0c koMnneKCHbIMU KOPHSIMU Zi 1 Z2 1
BbIYMCIUT:

a) i-(21+22); 6)|21_22|; B)Zl'zz.

4. Hantn obpaTtHyto maTpuLy Al ecnu

1 2 1
A= 2 5 2]

-2 -5 -1

BapwuaHT 3

1. BygyT nn CTpoKkM mnu ctonbubl MaTpUL, NIMHENHO 3aBUCUMbI? KakoB paHr matpuubl B?

2 -2 -1 0 2 3 3 4 2

3 -1 -1 -3 2 3 -2 2 2
A: B:

4 4 -1 0 34 1 0 2|

-2 2 1 1 2 3 3 1 -1

2. PewnTb cuctemy ypaBHeHuMn metogom Kpamepa
-1 1 -2)\(x 1
-1 2 3|yl=-1].
-2 1 -1){z 4

3. PewnTb kBagpaTHoe ypaBHeHue Z°+8z+32=0c koMnneKCHbIMW KOPHSMU Z 1 Z2 U
BbIMUCIUTB:

a) i-(2,+12,); 6)|21_22|; B)4i 2y,
4. Pelwuntb MaTpuyHoe ypaBHeHne A-X =B rpe
-6 -6 -6 6
6 4) -2 0)

BapuaHT 4
1. ByayT nu cTpokun unu ctondubl MaTpuL NMUHENHO 3aBMCUMbI? KakoB paHr maTpuubl B?

6 -1 2 -3 1 -1 -1 -1 3
5 0 2 0 2 1 2 -1 4
l-12 2 5 6' |5 -1 -4 1 7
6 1 -2 4 4 2 4 3 -8

2. PewnTtb cuctemy ypaBHeHun metogom Kpamepa
3 1 -1)x 10

3 2 -1 yl|=|13]
6 1 -1)\lz) (19



3. PewnTb kBagpaTHoe ypaBHeHne 2 —10z+34 =0 ¢ koMnneKCHbIMM KOPHAMU Zi 1 Z;
BbIMUCINTD:
a) i-(2,+7,); 6)|21_Zz|; B)Z4iZ;.

4. Hantun obpaTHyto matpuuy A, ecnu

A=

R W DN
N W DN

-1

BapuaHTt 5
1. ByayT nu cTpokn unu ctonbubl MaTpuL NMMHENHO 3aBUCUMbI? KakoB paHr maTpuubl B?

2 1 3 2 -4 -3 4 -9 A4

3 2 3 0 7 1 -4 6 1
A: B:

4 2 7 47\ 5 -1 3 -5 -1

2 -1 -3 -1 8 2 6 -9 —4

2. PewnTtb cnctemy ypaBHeHun metogom Kpamepa
1 1 0)(x 0

1 2 1| yl=[-3]
2 1 -1)z) |3

3. PewnTb kBagpaTHoe ypaBHeHue 2° —82+25=0c KoMNMneKCHbIMW KOPHAMU Z 1 22 ©
BbIMUCIIUTB:

a) i‘(zl"'zz); 6)|21_Zz|; B)4 2y,

4. PelwuTb maTpuyHoe ypaeHeHne A-X =B rge

S AR Sl

BapuaHT 6
1. ByayT nu cTpokun unu ctonbubl MaTpuL NIMHENHO 3aBUCUMbI? KakoB paHr maTtpuubl B?

-3 1 -1 2 -1 3 0 2 2

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

-6 2 -1 47 -2 -4 1 3 1|

3 -1 1 -1 2 2 -2 22

2. Pewutb cnuctemy ypaBHeHun metogom Kpamepa
-3 1 2)\(x -3

-3 2 2|y|=|-3]
-6 1 5)\z -6



3. PewnTb kBagpaTHOe ypaBHeHue Z° + 22+ 26 =0 ¢ KoMNNeKCHLIMU KOpHAMU Z 1 2z 1
BbIMUCIINTD:

a) i‘(21+22); 6)|21_22|; B)Zl'zz.

4. Hantun obpaTHyto matpuuy A, ecnm

1 21
A={2 5 2
2 5 3
BapuaHT 7

1. ByayT nu cTpokn unu ctonbubl MaTpuL NMMHENHO 3aBUCUMbI? KakoB paHr maTpuubl B?

3 1 2 -1 -1 2 1 4 3

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

6 2 -3 -2V 2 -1 -1 -3 2

-3 -1 2 2 -1 -1 3 5 1

2. Pewntb cnctemy ypaBsHeHun metogom Kpamepa
-3 1 1)\(x -5
-3 2 4| y|=|-11]
-6 1 -3)\z 0

3. PewnTb kBagpaTHoe ypaBHeHne 2 —62+13=0 ¢ koMnneKkCHbIMU KOpHSIMU Zi 1 Z2 1
BbIMUCIIUTB:

a) i‘(21+22); 6)|21_Zz|; B)4 2y,

4. PelwuTb maTpuyHoe ypaeHeHne A-X =B rge

S ERY I P

BapwuaHT 8
1. ByayT nu cTpokun unu ctonbubl MaTpuL NMMHENHO 3aBUCUMbI? KakoB paHr maTpuubl B?

4 -2 -1 -1 1 -1 1 -4 2
-3 -1 -1 0 -1 -1 1 -1-2
A: B:
8 -4 -1 2" |2 -3 2 -2 -4|
4 2 1 2 5 6 -2 0 8

2. Pewutb cnuctemy ypaBHeHun metogom Kpamepa
3 1 0)(x —4

32 1|yl|=l-4]
6 1 -1)\z -8



3. PewnTb kBagpaTHoe ypaBHeHne 2° —2z+10=0c¢ koMnneKkCHbIMU KOpHSIMU 2 1 Z2 1
BbIMUCINTD:

a) i‘(21+22); 6)|21_22|; B)Zl'zz.

4. Hantun obpaTHyto matpuuy A, ecnm

1 4 2
A=-2 -3 2|

-2 -6 -3

BapuaHT 9

1. ByayT nu cTpokun unu ctonbupbl MaTpuL NMHENHO 3aBncMMbl? KakoB paHr matpuubl B?

7 3 2 0 S 4 3 4 4
8 4 2 =2 -10 1 2 -1
A = B =
14 6 5 0 37 3 21
-7 3 -2 1 -5 7 -1 2 -1

2. PewmnTb cuctemMy ypaBHeHuin metogom Kpamepa

11 -1)(x) (3
1 2 1| yl=l5]
2 1 -1)lz) (5

3. PewnTb kBagpaTHoe ypaBHeHue 2° +8z+ 20 =0c koMnneKCHbIMU KOPHAMU Z 1 22 ©
BbIMUCIIUTB:

a) i‘(zl"'zz); 6)|21_Zz|; B)4 2y,

4. PelwuTb maTpuyHoe ypaeHeHne A-X =B rge

aa) b s

BapwuaHnT 10
1. ByayT nu cTpokun unu ctonbubl MaTpuL NMMHENHO 3aBUCUMbI? KakoB paHr maTpuubl B?

2 2 2 1 1 2 -1 1 -4
1 -1 -2 4 1 1 -1 -2 -4
A= B=
4 -4 -3 2| 2 0 -1 -5 -4
2 2 2 0 1 -2 1 2 6

2. Pewutb cnuctemy ypaBHeHun metogom Kpamepa

3 1 -2\x -5
3 2 2||y|=|-5].
6 1 -3)\z -9



3. PewnTb kBagpaTHoe ypaBHeHne 2° +4z+8=0c koMnneKkCHbIMU KOPHAMU 21 1 Z; 1
BbIMUCINTD:

a) i-(2,+7,); 6)|21_Zz|; B)Z4iZ;.
4. Hantun obpaTHyto matpuuy A, ecnm

31 2
A=|-2 2 1|
211

19.3.5 MNepeyeHb 3aaaHN ANA KOHTPOJNILHOW paboTbl NO BEKTOPHOM anredpe (2 cemecTp)
KoHTponbHasa paboTa

1. KonnuHeapHbl N1 Bektopbl CnC, | pasnoxeHHble no sektopam aunb ?
2. lMepneHamKynapHbl N BekTopbl @ n b ?
3. KomnnaHapHbl v BekTopsbl 8,b,C ?

4. Haiitn yron mexay Bektopamu AB n AC .
5. [aHbl koopauHaTthl Tovek A B,C. Buuncnuts:

1) np ec AB :

2) np(AB+CI§)(2Aé +3CB),

3) |AB+4BC|.

4) Z((AB-CB),AB).

5) (AB,BC);

6) ((AB+4BC),(BA-AC)).
7) | AB,BC]:

8) | (AB+28C),(CB- AB)|;
9) AB-BC-AC;

10) [[(AI§+ Bé),B(f],A(f};
11) (AB,BC)-AC,

12) opT BekTopa AB

6. [laHbl koopamHaTbl BeplumH nupamuasl ABCD | Beiuncnuts:
1) 06bem nupamuasbl;

2) pnuHy pebpa AB ;
3) nnowagp rpanm ABC:
4) yron mexay peGpamu AB n AD;

BapuaHTbl
BAPUAHT 1

1.1 8={1-2;3},b={3,0;1},¢, = 2a +4b,c, =3a -b.
21 d={L3 1}b (3-2;3.

3.1 a={23-1},b={1-13},¢c ={L9 -1},

4.1 A(L-2;3),B(0;-1;,2),C(3,—4;5).



5.1 A(L21),B(-134),C(0;12).
6.1 A(LL1),B(-12;4),C(2;0;6),D(-2;5-1).

71 ([[ab].c]c)

BAPUAHT 2
1.2 8={10,1},b ={-2;3,5},¢, =a+2b,C, =3d - 2b.
2.2 d=1{2,1,4},b={4,13}.
3.2 d={3-21},b={211},c={3-L-2}.

42 A(0;-36),B(-12,-3,-3),C(-9;-3,-6).
3-

52 A(0:12),B(3-12),C(-125).
6.2 A(050) B(2;3-4),C(0;0;6),D(-3,1-1).

72 ((@[be])a)

BAPUAHT 3

13 d={-241,b={L-27},¢,=53+30,C, =2a -b.

2.3 a={0;1,2},b ={1,3-2}.

3.3 d=1{2-1,2},b={1,2,-3},c = {3,-4,7).

4.3 A(33-1),B(5,5-2),C(4L1).

5.3 A(0;2;3),B(312),C(L51).

6.3 A(0;0;6),B(4;0;-4),C(1;3,-1),D(4-1-3).
[ b+6) }

BAPUAHT 4
d=1{1,2;-3},b ={2,-1,-1},¢, =5a +3b,C, =8a—b.
2.4 d={12;1},b={312}.
{

3.4 a={12 4} ={2,1,-5},¢c ={;,-1;,—-1}.

4.4 A( -1,2 )B(34 ) (11 1).
54A(103) (41) (023)

6.4 A( -5;6;— ) B(6 -5 2) (6 5,1),D(0;O;2).
7.4 [[(4—6),6]6}

BAPUAHT 5
15 d=1{354},b={597},6, =-2a+b,c,=3a-2b.
2.5 d=1{217},b={2;4,-3}.
3.5 d={2-1,1},b={1,2;3},c ={1,-3,-2}.
4.5 A(-4,-2;0),B(-1-2;4),C(3,-21).
5.5 A(LL0),B(4;12),C(12;3).
6.5 A(2,-5;3),B(3,2,-5),C(5-3,-2),D(-5;3,-2).

75 [[asd][5.c]



BAPUAHT 6
1.6 a={14-2},b={L1-1},¢, =a+Db,c, =4a+2b.
j

3
,B(0;6;4),C(4,6;0),D(0;-6;4).

BAPUAHT 7
1.7 @={1,-2;5),b = {3-1,6},¢, =4a—2b,c, =b—2a
2.7 a={3-1,2},b = {2,3-1
3.7 d=1{11-1},b ={7;3,-6},c = {-1,1,9].

4.7 A( -3.-7; —5) B(O;—l;—2),C(2;3;0).
5.7 A(3-21),B(132),C(2;41).
6.7 A(32,4),B(2;4:3),C(4;3,-2),D(~4;-2;-3).
72 ((&5)).
BAPUAHT 8
{2,-1;1},¢,=6d—-30,C, =b—24.
= 1

3.8 d=1{2,-4,9},b ={2;0;-3},¢ = {7;9;-3}.

4.8 A(2;-4;6),B(0;-2;4),C(2;3,0).

5.8 A(-13,-1),B(-3;2;3),C(-13,0).
(6;3,5),B(5;,—6;3),C(3;5,6),D(-6;-12).

78 ((5,6),6)-6.

BAPUAHT 9
1.9 d={-2-3-2},b={10,5},¢,=3d+9b,¢, =—-d—-3b.
2.9 d=1{9,1,2},b ={-114},
3.9 4={L11},b={11-1},c={6,0;5}.

4.9 A(0;1,-2),B(3,1,2),C(411).
59 A(L-L 6) B(4;5,-2),C(-13;0).
6.9 A(5-2;-1),B(4;0,0),C(2;51),D(L2;5).

o [(@ ) c)a]
~ BAPUAHT 10

1.10 d={-14,2},b{3,-2;6},¢,=2d-b,C, =3b -6a.
2.10 =18,2;3},b ={-2,8,0}.

3.10 4={7;2;3},b = {5,-3;2},¢ = {10;-11;5}.

4.10 A(3,31),B(3;5-2),C(411).



5.10 A(7:12),B(-5;3,-2),C(3,2;5).
6.10 A(4;2;5),B(3,0;4),C(0;2;3),D(5,-2;-4).

19.3.6 MNMepe4yeHb 3apaHUN ONs KOHTPOJNILHOW pPaboThbl NO aHaNMUTUYeCcKon reomeTpumn (2
cemecTp)
KoHTponbHas paboTa

BapwuaHT 1
3apayva 1. [laHbl Tpu nocnegoBatenbHble BepLluMHbl napannenorpamma A(1;2), B(-1;3),C(-4;-2).
He Haxoast koopauHaThl BepLnHbI D, HanTw:
1) ypaBHeHue cTopoHbl AD;
2) ypaBHeHue BbicOTbl BK, onyuieHHOM n3 BepLumHbl B Ha cTopoHy AD;
3) AnuHy BbiCOTbI BK;
4) ypaBHeHue gnaroHanu BD;
5) TaHreHc yrna mexay AnaroHanamu napannenorpamma.
3anucaTtb o6Lwue ypaBHEHNSI HaWAEHHbIX NPSAMbIX. [1OCTPOUTL YepTeX.

3apava 2. [laHbl Toukn A(1;2;3), B(-1;3;5), C(2;0;4), D(3;-1;2). Hantu:

1) obuiee ypaBHeHue nnockoctn ABC;

2) obuiee ypaBHeHMEe NNOCKOCTN, Npoxoasiuen Yepes Touky D napannensHo nnockoctn ABC;
3) paccrtosaHune oT Toukm D go nnockoctn ABC;

4) KaHOHW4Yeckue ypaBHeHus npsmon AB;

5) KaHOHMYECKME ypaBHEHUS NPSAMON, Npoxoasiuen Yyepes Touky D napannensHo npsmon AB;
6) obLuee ypaBHeHMe NOCKOCTU, Npoxoasiuen Yepes Touky D nepneHaukynspHo npamoun AB.
3apaua 3. YpaBHeHve BTOporo nopsiaka 2x° +9y® —4x+6y+2=0 nyTeM BblAenNeHns nosiHoro

KBagpaTa NpPVMBECTM K KaHOHW4YeckoMy Buay. [locTpouTb KpuBYlD, OMNpedensieMmyto 3Tum
ypaBHEHMEM.

3apava 4. Kpmeas 3agaHa B NONSAPHON CUCTEME KOOPAUHAT YpaBHEHNEM p = 3p.
TpebyeTcs:

1) HaWTU TOYKKW, Nexawme Ha KpMBOﬁ, naBad ¢ 3Ha4dYeHud 4depe3 NpomMexyTok, paBHbH7I

T

g’
HaunHaa oT ¢ =0 0o ¢ =2r;

2) NOCTPOUTb NOJSTyYEHHbIE TOYKY;

3) NOCTPOUTb KPMBYLD, COEANHNB NOCTPOEHHbIE TOYKN (OT PYKM UMM C MOMOLLBIO fekana);

4) cocCTaBUTb YypaBHEHUE 3TOMN KPMBOW B MPSIMOYrofibHOM AEKapTOBOW CUCTEME KOOPAMNHAT.

3apava 5. nOCTpOMTb Ha nMJIOCKOCTK TreoMeTpuy4eckoe MeCTO TOYeK, onpeaendaemoe
HepaBeHCTBaMM

{1£x£2
1) ;
X<y <2X

2) {ys \J9—x?

x>0,y>0

BapuaHT 2
3apgaya 1. [aHbl Tpu nocrnegoBaTenbHble BepwuHbl napannenorpamma A(-1;2), B(1;-
3),C(4;0). He Haxogsa koopanHaThl BepLUMHbl D, HanTu:
1) ypaBHeHue cTtopoHbl AD;
2) ypaBHeHue BbicOoTbl BK, onyweHHoM 13 BepLumHbl B Ha ctopoHy AD;
3) Anuny BbicoTbl BK;
4) ypaBHeHue anaroHanu BD;



5) TaHreHc yrna mexay AvaroHansimv napannenorpaMmma.
3anucatb 06Lme ypaBHEHUS HAaNAEHHbIX NPSIMbIX. [TOCTPOUTL YepTex.

3apava 2. [Janbl Toukn A(1;-2;3), B(2;0;5), C(-1;3;4), D(-2;1;-2). Hantu:

1) obuiee ypaBHeHue nnockoctn ABC;

2) obuwee ypaBHEHME NOCKOCTK, Npoxoasien Yepes Touky D napannensHo nnockoctn ABC;

3) paccrtogaHue oT Toukm D oo nnockoctn ABC;

4) KaHOHW4Yeckue ypaBHeHus npsimon AB;

5) KaHOHMYECKMe ypaBHEHUS NPSMON, NpoxoasdLlen Yepes Touky D napannensHo npsamon AB;

6) KaHOHMYeCKMe YpaBHEHUA TMpPsSMOKW, npoxoasdillen 4Yepe3d Touyky D nepneHOguKynapHo
nnockoctn ABC.

3apaua 3. YpaBHeHMe KpVBOW BTOPOro nopsigka x> —4y? +6x+4y—-8=0 nyTem BblaeneHus
MOSIHOrO KBagpaTa NpPMBECTU K KAHOHUYEeCKOMY BUAY. [1OCTPOUTL KpUBYIO.

3apava 4. KpuBaga 3agaHa B NONSAPHON CUCTEME KOOPAMHAT YpaBHEHNEM p = 4cosg .
TpebyeTcs:

1) HaWTU TOYKKW, Nexawme Ha KpMBOVI, naBad ¢ 3Ha4dYeHud 4depel NnpoMexyTok, paBHbII7I

T

g’
HaynHaa oT ¢ =0 0o ¢ =2r;

2) MOCTPOUTb NOJSTyYEHHbIE TOYKY;

3) NOCTpPOUTb KPUBYHD, COEANHUB NOCTPOEHHbIE TOYKN (OT PYKM UM C MOMOLLIbIO fekana);

4) cocCTaBWUTb ypaBHEHUE 3TOWN KPMBOW B MPSIMOYTOSIbHOM JeKapTOBOW CUCTEME KOOpaMHaT.

3apgaya 5. [locTpouTb Ha MNJIOCKOCTM reoMeTpuyeckoe MeCTo TOoueK, onpenensiemoe

HepaBeHCTBaMu

2
1) {yZX ;
y—x<0
2) {xsy4—y2

Xx>0,y>0

19.3.7 TepeyeHb 3agaHMN AnNAa  KOHTPONIbHOW pPaboTbl MO  OOLIKHOBEHHbIM
anddepeHumanbHbIM ypaBHEHUAM (2 cemecTp)
KoHTponbHas paboTa

BapwuaHT 1
1. Hantu obuiee pelweHne gudpdepeHumnanbHbIX YPaBHEHUN:
a)(x2 —y? )y = 2xy - B) 2Xyy’ = (y)* —1.
6)xy'—y:x2; I.)Xy'+y=3_

2. Hantn 4actHoe pelweHne gudpdepeHunansHOro ypasBHEHUs, YyOoBneTBopsaloLee
Ha4vamnbHbIM YCNOBUSIM y'+4y' +4y = e2x’ y(0)=1,y'(0)=-1.

dx

pran 3X+y
3. Hantn obwee pelweHne cuctembl anddepeHumanbHbIX YpaBHEHN dy .

— =8x+Yy

dt



o o

3anncaTtb ypaBHEHME KPUBOW, MPOXOASLLEN Yepe3 TOYKY A(5;2), €CNnN U3BECTHO, YTO
yrnoBon KoadhpuumeHT KacaTenbHon B ntobon ee Toyke B 3 pa3 Bonblie yrnoBoro
Koa(puumeHTa npaMon, CoeguHsoLen To4Ky A ¢ Hayanom KoopanHar.

o " __ H
HainTu obluee pelleHve amddepeHumansHoro ypasHeHusa Y =SINX
Hantn oOwee peweHne puddepeHUnansHOro YypaBHEHUS MeETO4OM Bapuaumm

X

MPOW3BOMbHBLIX MOCTOSAHHLIX Y — Y =

e’ -1’
BapuaHT 2
Hantn obuee pelieHmne andpdepeHumanbHbiX YpaBHEHUN:
6) ydx—2xdy:2y4dy; Xy —y = X 1y?

Hantm uyactHoe pelweHne avddepeHUnansHOro YypaBHEHUs, yOoBreTBopsiowee

HauanbHeIM yerosusm Y T4y =12y =8sin2x;y(0) =-1,y'(0) =1.

dx

E = 4X + 6y
Hantn obuee pelweHme cuctemsl guddepeHumnanbHbIX YypaBHEHUN dy .

a¥:4x+2y

Hantn ypaBHeHne kpuBon, npoxogsuwen vepes Touky A(10, 10) u, obnagatowen tem
CBOWCTBOM, 4YTO OTPE30K, OTCEKAEMbIN Ha OCu abcumcc KacaTenbHOW, NPOBEAEHHON B
nobon TouKke KpMBOWN, paBeH Kyby abCcLmMCChbl TOYKM KacaHUS.

1

HaitTn obLuee pelueHne anddepeHUnansHoro ypasHeHus Y = <

Hantn obwee peweHne auddepeHUnanbHOro YypaBHEHUS MeETO4OM Bapuaumm
3X

NPOM3BOSIbHBLIX NOCTOSAHHBLIX Y — 6y’ +9Yy = -

BapuaHT 3
Hantu obuiee pelieHne anddepeHumanbHbIX ypaBHEHMIA:
a) L+ )y —2xy =L+ X} : B)YxInx=y.
xy'+y=y?* y
6) 1] r)Xy’:y—Xex-

Hantn 4acTtHoe peweHne anddepeHumanbHOro YypaBHEHUs, YyOoBreTBopsitowee
HauanbHbIM ycrosusim Y —6Yy =7y = X2 —x; y(0)=1,y'(0) =1.

dx

E - —5X - 4y
Hantn obwee peweHne cuctemol guddepeHumanbHbiX YpaBHEHNUI y .

E - —2X - 3y

Hantn ypaBHeHue KpuBoW, npoxogsiien yepes Touky A(1l, 4) n, obnagarowen tem
CBOWCTBOM, 4YTO OTPE30K, OTCEKaeMbln Ha OCu opauHaT nbon KacaTenbHOW, paBeH
yOBOEHHOM abcumcce TOYKN KacaHus.
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5. Haittu obLee pelueHne anddepeHLManbHOro ypaBHeHnst Y =

Hantu obuiee pelueHne amddepeHumansHoro ypasHeHus Y" = y'e’
Haintn o6uwee pelweHne auddepeHUmansHOro YypaBHEHMS MeToO4OM —Bapuauum

2
NPOMU3BOIIbHbLIX MOCTOSIHHbLIX Y + Y =Clg“X .

BapuaHT 4
Hantn obuee pelieHmne andpdepeHumanbHbiX YpaBHEHW:
Xy'+y=5. Y X
a , ==+,
) B) Yy ” + v
6)Y'—Y(1+X)=X; ) x(y'—y)=e"

Hantn uvactHoe peleHne pguddepeHumanbHOro YpaBHEHUS, yOOBMETBOpsiOLLEe
—2X.
HauanbHbIM ycrioBusim Y +4Yy =e X; y(0)=1,y'(0) =-2.

dx

@ Y
Hantn obuee pelweHme cuctemsl guddepeHumnanbHbIX ypaBHEHUN y .

E - 4X + 2y

Hantn ypaBHeHue KpuBOW, npoxogsiien 4vepe3 Touky B(3, 4) n, obnagawowen Tem
CBOWCTBOM, 4YTO OTPE30K, OTCEKAEMbIl Ha OCWU opauHaT nbon KacaTenbHOW, paBeH
YABOEHHOMY MOAYM0 pagunyc-BeKTopa TOYKM KacaHus.

1

cos® x

6. Haintn o6uee pelleHne AuddepeHUnanbHOro ypaBHEHUs MeToAO0M  Bapuauuu

X

+1°

MPOW3BOMbHBIX MOCTOSAHHLIX Y —2Y'+Y = v



MpuMep KOHTPONbHO-U3MepuUTenbLHOro matepuana Ne1i
no yyeobHoun gaucuunnude 61.610 MaTtemaTuyeckum aHanm3s

YTBEP>XOAKO
3aBepyowwmin kacdeapon
MaTeMaTU4eCcKoro aHanmsa

A.Ll. baes
nodnuck, pacwugposka noodnucu
. .20
HanpasneHwne nogrotosku / cneynansHocte  30.05.03 MeguumHckasa knbepHeTuka
OucumnnuHa B1.5.10 MaTtemartnyeckuin aHanms
Kypc 1
dopma 0byueHus O4YHOEe
Bua atTtectauum NPOMEXYTOYHas
Bua koHTpons 3aveTr
Bunet 1
1. Mpegen nepemMeHHomn BENUYMHbI. Onpepgenexne npegena Ha A3blKe

nocnenoBaTenbHOCTEN.

2. WiccneposaHne dyHKUMA MeTogamu aHanusa. WHTepBasibl MOHOTOHHOMO WM3MEHEHUSA

PYHKUMN.

3. Hantm y4yactkm BO3pacTaHus,

f(x)=+8x2—x".

yOblBaHUS M TOYKU 3KCTpeMyMa  pyHKUUU

Mpenogasartens K.N. baxTnHa
nodnucek pacwugposka nodnucu



Mpumep KOHTPONbHO-U3MepuUTenbLHoro matepuana Ne2
no yye6Hon gucuunnuHe 61.610 MartemaTnyecknin aHanus

HanpaBneHne noarotoBku / cneymanbHOCTb
OucumnnuHa

Kypc

dopma 06yueHus

Bup atTrectauumn

Bupg koHTpons

=

YTBEPXOAIO
3asepytoLmi kaceapon
MaTemaTU4ecKoro aHanmsa

A.l. baeB
nodnuck, pacwugposka nodnucu

20

30.05.03 MeaunumHckas kKnbepHeTuka
B1.6.10 Matematuyeckuin aHanms

1

O4HOEe

NpoMeXyTovHas

3K3aMeH

Bbunet 1

CucteMbl NIMHENHbIX anre6pa|/|qe0|<|/|x ypaBHeHVII7I, OCHOBHbIE€ MOHATUA K onpeaerieHn4.

2. PeweHne npoctenwmx guddepeHumnanbHbiX  ypaBHEHUMM  MepBOro  nopszaka,
NPUBOOALLMNXCA K YPaBHEHUSM C pasaenstowmMMUcs nepemMeHHbIMN.

3. Pewwutb guddepeHumnansHoe ypaBHeEHUE: xy'—y

:)(2

MpenogaBaTtenb XK. BaxtnnHa
rnoodnuck pacuwugposka nodnucu



19.4. MeToamyeckue MmaTtepuanbl, onpegenswowme npoueaypbl OLEHUMBAHUA 3HaHWUW,
YMEHMH, HaBbIKOB U (MNU) onbiTa AOeATENbHOCTU, XapaKTepu3yrLwmx ITanbl
chopMupoBaHMA KOMNEeTEHLUN

OueHka 3HaHWW, YMEHWA U HaBbIKOB, XapakTtepusywuwas aTtanbl HopMUPOBaHNA
KOMMETEHUMA B paMKax W3y4yeHUst OUCUMUNIIMHBI, OCYLLECTBIISIETCA B XOA4e Tekywen wu
NPOMEXYTOYHOW aTTecTauumn.

Tekywas aTrecrauus NnpoBogUTCA B COOTBETCTBUM C [1onoXeHnemM O TekyLlen atTectaumm
obyvalwmxcs no nporpammam Bbicliero obpasoBaHusi BOpPOHEXCKOro rocygapCTBEHHOro
yHMBepcuTeTa. Tekyllas atrectaumsa nNpoBoanTCs B (POpMax KOHTPOSIbHbIX M nabopaTopHbIX
paboT. Kputepum oueHnBaHnsa NnpuBeaeHbI BbILLE.

lMpomexyTouHaa aTTecTtaums MpoBOAUTCA B  COOTBETCTBMM C  [lonoxeHnem o
NMPOMEXYTOYHOWN aTTecTauumn obyyaroLmxca Nno NnporpaMmmam BbicLLEro 06pasoBaHus.

KOHTpOJ'IbHO-I/I3MepI/ITeJ'IbHble MaTtepuarsbl npomemyTquoﬁ aTTecTauum BKNKO4YalT B cebs
TEeopeTnveckme BOIMpOChI, Nno3BonAwwne OuUueHUTb YpPOBEHb MOJTYYEHHbIX 3HaHUN W~
npakTn4yeckoe 3afdaHune, no3posidree OLUueHUTb CTelNeHb CCbOpMI/IpOBaHHOCTI/I yMGHI/Iﬁ 7
HaBbIKOB,.
an oueHnBaHM WUCNOJIb3YKTCA KadeCTBEHHble LWKalrlbl OLEHOK. KpI/ITepI/IVI oueHnBaHuA
npueengeHbl Bbllle.



