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6. CoctaButenu nporpammbl: baxTtuHa >KaHHa NropesHa, [JOLIEHT, KaHguoat
PU3MKO-MaTeEMaTUYECKMX HAYK

7. PekomeHpgoBaHa: Hay4yHO-METOOAMYECKMM COBETOM MaTeMaTudeckoro dakynbTeTa,
npoTtokon ot 26.06.2019, Ne 0500-06

8. YuebGHbIn roa: 2019/2020 CemecTtp(-bi): 1, 2



9.llenn n 3apaum y4eO6HON AUCLUMNIIUHDI:

Llenb nsyyeHna gaHHoOn QUCUMUNIINHBI:

- cnocobcTBoBaTb OBMafeHUI0 CTyAeHTaMyM MaTeMaTU4yeckum annapatom, HeobxoaumbiM AN
peleHnss TEeOpeTUYECKMX W MPaKTUYECKUX 3agdadv, pasBUTUE Y CTYOEeHTOB CNoCcOOHOCTM
CaMOCTOATENbHOIO  M3Yy4YeHUs  MaTeMaTUdeckon nuTepaTypbl WM YMEHUsI  BblpaxaTb
MaTeMaTUYEeCKMUM S13blIKOM €CTECTBEHHOHAYYHbIE N KITMHUYECKME 3a4auu;

- cnocobcTBoBaTb (POPMUPOBAHMIO Y CTYAEHTOB-OMOPUINKOB CUCTEMHbLIX 3HAHUW, YMEHUN ©
HaBbIKOB MO MPUMEHEHMIO MaTeMaTM4YecKoro annapata AN pPeweHust  HaydHblX,
NPON3BOACTBEHHbLIX N Y4e€OHbIX 3a4au.

3agaym nsyvyeHnsa QUCUMnvHLbI:

- npuobpeTeHne CTygeHTamu METOAOSIOMMYECKON HamnpaBnNeHHOCTU, CyLEeCTBEHHOW [Ons
pelueHnsa npobnem gokasaTenibHOM MeaUNLNHBI;

- dopMnpoBaHNE Yy CTYAEHTOB JIOTMYECKOrO MbILLMEHNSA, YMEHUS TOYHO (POopMynMpoBaTh
3agavy, CnocoBHOCTb BbIMIIEHATL [MABHOE M BTOPOCTENEHHOE, YMEHUS AenaTb BbiBOAblI Ha
OCHOBaHWUW NOJSTyYEHHbIX Pe3yrbTaToOB U3MEPEHUM;

- o0y4yeHne CTyOeHTOB MeTodaM MaTeMaTUYeCcKOro aHanusa, KOTOpble MNPUMEHSIOTCA B
MeauuuHe Ans  MOLENUPOBaHUSA MNPOLIECCOB M MO3BOMSIOT M3BRekaTtb Heobxoanmyto
MHGOPMaUNIO U3 pesynbTaToB HabMAeHUA N U3MEPEHUN, OLEHNBATb CTENEHb HAOEXHOCTU
NONYYEHHbIX OAHHbIX;

- (hbopmMMpoBaHMe HaBbIKOB U3YyYEHUST HAY4YHOW NUTepaTypsbl.

10. MecTo y4ye6HOM ancunnnuHbl B cTpykType OOIT:

YyebHaa gucuunnuHa «MaTtemaTtundeckun aHanm3» OTHocuTcs K OasoBon 4actm bnoka 1
«OucumnnuHel (Mogynun)» ®epepanbHOro rocygapCTBEHHOroO obpasoBaTenbHOro craHaapTa
Bbicwero obpasosaHusa no cneuyunanbHoctn 30.05.02 MeagunumHckas 6uodumanka (cneymanucr).
YyebHasa aucumnnunHa «MaTtemaTudeckunm aHanmsy» SABNsSeTcs npeallecTBylowen ans
cnefywwmnx — OUCUMninH:  «Teopus BeposTHOCTENM UM MaTtemaTuyeckas CTaTUCTUKay,
«OKOHOMMKay», «WMHdopmaTunkay, «MeguumHckaa wuHdopmaTukay, «OnTuka u  aTomMHas
dusukay, «dnsnyeckasa xummnay, «MegmumnHckas anekTPoHUKa.

3HaHWS, HaBbIKM U YMEHUS, MOSTyYEHHbIE NMPW OCBOEHWM AaHHOW AUCUMNNNHLI HEOBXOAMMBI
obyyalowlemMycs AN OCYLIECTBMNEHUS  MEeOULMHCKOM M HayyHO-UccrneaoBaTenbCKon
AEeATEeNbHOCTU.

11. MNMnaHupyemble pe3ynbTaTbl 00y4YeHUA Mo AucuUMnnMHe/Moaynio (3HaHUA, YMeHUSA,
HaBbIKW), COOTHECEHHbIe C NMNaHUpyeMbIMU pe3ynbTaTaMyM OCBOEHUS obpa3oBaTeribHOW
nporpamMmbl (KOMNEeTEHLUSAMU BbINMYCKHUKOB):

KomneTteHuus I'InaHMpyeMble pe3ynbTaTthbl OGy‘-IGHVIﬂ

Kop, HasBaHue

OK-01 | CnocobHocTb K a6CTpaKTHOMy 3HaTb: OCHOBHble TEepMWUHbI N WHCTPYMEHTbI MaTtemMaTU4ecKoro
MbILJIEHUIO, aHannady, CUHTEe3y aHanmsa

YMETb!: a6CTpaKTHO MbICINMNTb, aHann3npoBaTb, NPOU3BOANTbL CUHTE3

BnageTb (MMeTb HaBblK(K)): Npvemamu abCTPaKkTHOrO MbILUMEHUS,
aHanusa, cuHTesa

OlIK-5 | roTOBHOCTb K WCMOMb30BaHUIO | 3HATb: OCHOBHbIE TEPMUHbI W  WHCTPYMEHTbI MaTtemMaTU4ecKoro
OCHOBHbIX (PU3MKO-XMMUYECKMX, | aHann3a, MeTodbl CAMOKOHTPONS 1 NpUobpeTeHns HOBbIX HABbIKOB
MaTeMaTU4ecknx n WHbIX
€CTECTBEHHOHAaYYHbIX MOHATUI | yMeTb: abCTPaKTHO MbICNWUTbL, aHanu3MpoBaTb, NPOM3BOANUTL CUHTE3,
M MeTodoB MpU  pelleHnnN | CaMOCTOSATENBHO MNPUMEHATb  MeToAbl W cpeacTBa  MO3HaHUA,
npodeccnoHarnbHbIX 3aaad oby4yeHMss U CaMOKOHTPONsS AN NpUOOpEeTeHWst HOBbIX 3HaHWN U
YMEHWUIA, B TOM 4WCMe B HOBbIX 0BNacTax, HenocpeacTBEHHO He
CBSI3aHHbIX CO CAEepon AeATEeNnbHOCTU, pPasBUTUSA CcouuanbHbIX WU
npodeccnoHarnbHbIX  KOMMNETEeHUMHA, U3MEHEeHUs  BuAa  CBOeK
npodeccnoHanbHon AeAaTensHoCTU




Bnagetb (MMeTb HaBblK(M)): nNpuemamum MNPUMEHEHUS OCHOBHbIX
MaTemaTu4ecKmx MOHATUN n MeToO0B npu peLueHnm
npogeccnoHasnbHbIX 3agav

12. O6bemM AMcUMNNMHbI B 3a4eTHbIX eauHuLax/vac(s coomeemcmsuu ¢ y4ebHbiM nnaHom) — 1

3E / 252 yaca.

dopma NPOMEXYTOYHOW aTTecTauumn (savem/sksameH) — 3adeT (1 cemecTp), ak3ameH (2

cemecTp).

13. Buabl yuye6HoM paboThbl

TpyaoemMKoCcTb
] Bcero Mo cemecTpam
Bug yuebHow paboTbl
1 cemecTp 2 cemecTp

AyOMTOpHbIE 3aHATUSA 144 72 72
B TOM 4uncne: nekumm 36 18 18
npakTu4eckme
nabopartopHble 108 54 54
CamocTtosiTensHas paborta 72 36 36
KoHTponb 36

Utoro: 252 108 144
13.1. CopepxaHue QUCLMUNIINHBI
n/n Haumerosarue paspena CopaepxaHve pasgena gUCLMNINHbI

OVCUMNIUHBI Aep pasi Anct

1. Nekuun

11 Mpegoen nepemeHHoW BenuuuHbl. OnpegeneHue npegena Ha A3blke

BeBegeHne B martemaTtuyeckun

nocnegosaTenbHocTEN. ApudmeTudeckne OeNCTBUMS Hag npegenamu.
OnpepgeneHue dyHkUumK. MoHATHE cnoxHon dyHkumK. Knaccudukauusa
3NlEMEHTapHbIX dyHKLMI (uenble paumoHanbHble, ApobHo-
pauuoHanbHble, uppaunoHanbHble, TpaHcueHaeHTHble). OnpegeneHve
npegena dyHKumn. beckoHeyHo wManas u  Gonbwas  QyHKUMK.
HenpepblBHOCTL ~ DyHKUMM B Touke. Touvkum paspbiBa U UX
knaccundpukaums. Ceonctea PyHKUMI, HENPEPbIBHBIX HA OTPE3Ke.

lMoHaTne npoussogHoOW. [eomeTpuyecknin 1M PUBNYECKUIA  CMBbICT
npoussogHon. AuddepeHumpyemocTb dyHkUmn. OCHOBHble npasBuna
anddepeHunpoBaHus. ponssBogHble CROXHOW pyHKUMKM, oBpaTHON
dyHKumKn. MNoHsaTue anddepeHumana. MNpubnmxeHHble BbIYUCAEHUS C
nomouwlblo  audpdepeHumana. [lpousBogHble  BbICLUMX  MOPSAKOB
pasnuuHbiX yHKUMn. OuddepeHunansl BbiclUMX nopsakos. [pasuno
Jlonutansa. ViccnepoBaHue dyHKUMA MeTogamMu aHanusa. WHTepBanbl
MOHOTOHHOIO N3MeHeHns dyHKUUK. OKcTpemym dyHKU MK,
WccnenoBaHne yHKUMM Ha 9KCTPEMYM C MOMOLLBIO MPOM3BOAHOM
BTOPOro nopsika. Y4YacTKu BbINYKNOCTU rpaduka QyHKUMU. Toukn
nepernba. AcumnToThl rpadurka dyHkuumn. ObLwas cxema mMccrnegoBaHus

rpagmka yHKUNN.

aHanu3

1.2
OundbdepeHumansHoe
ucymcneHne yHKUMU OLHOro
nepemMeHHOoro

1.3

WHTerpansHoe ncumcneHve
dYHKUUN OOHOrO NepemMeHHoro

HeonpeneneHHbIn uHTerpan (onpenenexue HeornpeneneHHoro
WHTErpana, ero CBOWCTBa, Tabnuua HeonpedeneHHbIX WHTEerparnos).
MeTon WHTErpupoBaHWs, OCHOBaAHHbLIA Ha WHBAPWAHTHOCTM OPMbI
HeonpedeneHHoOro  uHTerpana  (MeTod  3amMeHbl  MEepPEeMEHHOMN).
WHTerpmpoBaHne no 4vactsam. VHTerpnpoBaHue OpobHO-paumoHanbHbIX
Bblpa)keHun (MHTerpupoBaHue Apoben npocTeinero Buaa, MNOHATUE
HenpaBuIbHON Opobu, pasnoXeHue npaBuUIibHOW Apobu Ha cymmy




NPOCTENLLMX apoben). WHTerpupoBaHue TPUrOHOMETPUYECKNX
BbIpaXKEeHUMN.

OnpepeneHHbii WHTerpan (onpepeneHne Ha
OCHOBE reomMeTpuyeckon 3agaym o nnowaamn KPUBOSNIMHENHOM
Tpaneuuun), €ero CBOWCTBa. WIHTerpan C MNEpPEeMEHHbIM BEPXHUM
npegenom. ®opmyna HbetoToHa — JlenbHuua. 3ameHa nepemMeHHoOn B
onpegeneHHoM uHterpane. VIHTerpupoBaHue no 4actsMm.
leomeTpuyeckne U1 du3ndeckme 3agaydn C  UCMOSb30BaHMEM
onpegeneHHoro mHterpana (BblYUCIEHUE MnoLwaan NrocKkonu durypsl,
BbluMcrieHne paboTbl nepemeHHon cunbl). HecobcTBeHHblE MHTEerpansl
(OT HeorpaHMYeHHbIX (PYHKLMI, C BECKOHEeYHbIMU Npeaenamm).

1.4

OudbdepeHuymansHoe
ncymcneHue YHKLMM
HECKOJTbKMX NEPEMEHHbIX

OYHKUMM ~ HECKOMbKMX  MEepeMeHHbIX  (onpegeneHue,  obnacTb
onpegenenus). MNpegen yHKUMM HECKOMbKUX MEPEMEHHbIX, CMOCo0bI
BbluMcneHus. HenpepbiBHOCTE  yHKUMM. OnpegeneHne  4acTHbIX
NPOU3BOAHbIX, UX FEOMETPUYECKMIA CMbIcH. [MonHbIn guddepeHumnan kak
cymma YacTHbIX anddepeHunanos, npunoXxexue MOMHOrO
andbdepeHumana.

[MponsBoaHble BbICLUMX MOPSAKOB (0603HayYeHWe, MOHSATUMHBLIN CMbICH,
AoKasaTenbCcTBo Teopembl o CMeLUaHHbIX NPON3BOAHbIX).
AdnddepeHumansl BbICLLIMX NOPSAKOB.

1.5

WHTerpansHoe ncyncrneHve
PYHKUMM HECKOSbKUX
nepemMeHHbIX

WHTerpupoBaHne yHKUMIN ABYyX nepeMeHHbiX. OnpegeneHue ABONHOro
WHTerpana, ero reomMeTpuyeckun CMbICA, CBOWCTBA. Bbluncnenue
ABOWHOIO MHTErpana Ans npsiMoyroribHOM U KpUBOMMHEWHoN obnacrten.
3ameHa nepemMeHHON B OBOWHOM wHTerpane. [NpunoxeHne ABOWHOrO
WHTerpana K BblYUCMNEHMIO NNowagen nnockmx uryp n uU3nyeckmx
BEJTUYMH.

1.6

JInHenHas anrebpa.
BekTopHas anrebpa

MaTpuubl. OCHOBHblE MOHSATUS W OMNPELENeHNsi, OCHOBHbIE BUAbI
matpuy. Onepaumm Hag wmatpuuamu .Onpepenutenm 2, 3, n-ro
nopsiakoB m Ux ceoncTBa. ObpaTHas maTpuua. Teopema CyLlecTBOBaHNS
W eOUHCTBEHHOCTM obOpaTHon MaTpuubl. HaxoxgeHue obpaTHow
mMaTtpuubl. PeweHne maTtpuyHbix YypaBHeHuin. dopmynbl Kpamepa.
CuncteMbl NMMHENHbIX anrebpandyecknx ypaBHEHWIN, OCHOBHbIE MOHATUSA U
onpegeneHna. COBMECTHOCTb CUCTEM JUHEWHbIX anrebpavyeckux
ypaBHeHun. Teopema KpoHekepa — Kanennu. MeTogbl HaxoxaeHus
peleHns CUCTEMbl TMHENHbIX anrebpanyeckux ypaBHeHUN (MeToa
Kpamepa, metog [aycca, matpudHbin MeTod). OgHOpOOHbIE CUCTEMBI
NUHENHbIX anrebpandecknx ypaBHeHWA. OCHOBHbIE MOHATMS U
onpegenenusi. dyHaameHTanbHasi cuctema peweHun. OnpegeneHuve
BEKTOpa KaK arieMeHTa JIMHEWHOro NpocTpaHcTBa. JIMHelHble onepauun
Hag BekTopamu. CkansipHoe, BEKTOpHOE, CMELUaHHOe W [OBOWHOE
BEKTOPHOE  MNPOM3BEAEHUA BEKTOPOB, WX OCHOBHblE CBOWCTBA,
reoMeTpuyecknn n duandeckun cmbicn. KoopamHaTHOe BblpaXeHue
npou3BefeHni BEKTOPOB.

1.7

AHanuTnyeckas reomMeTpuda

O6wme NOHATUS O NWHUW, MOBEPXHOCTU. YpaBHEHUs JUHUA WU
nosepxHocten. [lonspHble koopauHaTthl. [lpsAmMas Ha MMNOCKOCTW.
PasnuyHble opmbl ypaBHEHUM NPAMOM Ha nrockocTu. BaaumHoe
nonoXeHme npsaAMbIX Ha nnockoctn. [llpamas M Nnockocte B
NPOCTPaHCTBE. YpaBHEHWS MNIIOCKOCTM W YpaBHEHUA nMpsMON B
npoctpaHcTBe. B3anmHoe pacnonoXxeHwe MpsMbIX W MAOCKOCTEN.
[[eomeTpuyeckme onpegeneHus KpuvBbiX BTOPOro nopsgka (dnnvnc,
runepbona, napabona). BbiIBoA KAHOHWYECKNX YPaBHEHUA 3TUX KPUBbIX,
NMOCTPOEHWE KPUBBLIX BTOPOro nopsigka Mo WX KaHOHWYECKOMY
ypaBHeHuto. lMpeobpasoBaHvne OekapTOBbIX KOOPAMHAT Ha MIOCKOCTM.
MpuvBeneHne o6LWero ypaBHEHWss KPWBOW BTOPOro Mopsigka K
KaHoHW4YeckoMy BuAy. [loBepXHOCTM BTOPOro mnopsaka (annuncoua,
napabonougel, rmnepbonovabl, UANMHAOP, KOHYC), WX KaHOHMYecKue
ypaBHeHuns. MeTop ceveHun B uccriefoBaHun OpMbl MOBEPXHOCTEN.
MpuBegeHne oO6GLWeEro ypaBHEHWS KPUMBOW M MOBEPXHOCTM BTOPOro
nopsiika K KaHOHW4YeCcKoMy BUaY.

1.8

OObIKHOBEHHbIE
andbdepeHumaneHble
ypaBHEHUsI

Obwwe NOHATUSA Teopuun gnddepeHumanbHbIX ypaBHEHUNA.
OundpdbepeHumnansHble  ypaBHeHUSA I nopsgka, paspellueHHble
OTHOCUTENBHO npousBogHon. YactHoe " obuwee pelweHue
anddepeHumnanbHOro ypaBHEeHWs NepBoro nopsigka. YpasBHeHus C
pasgensioLwmmMmcs nepemMeHHbIMU. PelweHune NPOCTEeNLLNX
anddepeHumanbHbiX YpaBHEHUA MEPBOro nopsaka, NpuBoOAsLMXCH K




YPaBHEHUSIM C pa3gensaoWwuMmncsa nepeMeHHbIMu.
MpocTenwne aundgepeHumanbHble YpaBHEHUA BbICLUMX MOPSAKOB.
PeweHne npoctenwmx guddepeHumnanbHbiX YpaBHEHWUIA  BbICLLMX
nopsiakoB. YacTHoe u obuiee pelleHne anddepeHumnanbHbIX YpaBHEHNIA
BbICLUMX MOPSAKOB. HaxoxgeHne npou3BOSibHbIX MOCTOSHHBLIX 06LLero
pELLEHMS C UCMONb30BaHNEM HavanbHbIX YCNOBUA. PelueHne NUHENHbIX
OQHOpPOAHbIX AnddepeHUManbHbIX YPaBHEHWUA BbICLUMX MOPSOKOB C
NOCTOAHHbIMM KO3hpULIMEHTAMM.
Wcnone3oBaHne anddepeHumnanbHbIX
3agavax.

YpaBHEHMI B  MpUKNagHbIx

1.9

YpaBHeHus B
NPON3BOAHbIX

YaCTHbIX

OudpbdepeHunanbHble ypaBHEHMS B 4YacCTHbIX MPOU3BOAHbLIX MNEPBOro
nopsigka. JIMHemHble oAHoOpoAHble  ypaBHeHusa. KBasunuHenHble
ypaBHeHusl. HemnuvHeliHble ypaBHEHWs. YpaBHEHVE MepeHoca BellecTBa
notokom Bo3gyxa. OCHOBHble ypaBHEHWSI MaTteMaTU4eckon U3MKn 1
MOCTaHOBKa  HavanbHO-KpaeBblX  3adau. [MoHATME  KOPPEKTHO
nocTtaBneHHoOW 3agjadn. BbiBOg ypaBHEHWss MarnbiX MOMNEepeYHbIX
konebaHui cTpyHbl. [locTtaHoBka 3agady Kowwn. Knaccudumkauus
rpaHnyHbIX ycrnoBui. CMellaHHas 3agada Ans BOSIHOBOrO YpPaBHEHWS.
Mpumepbl 3agay, CBOASALWMECH K PELEHW0 BOSIHOBOMO YpaBHEHUS.
BeiBog ypaBHeHus anddysnn. BeiBoa ypaBHEHWS TenmnonpoBOSHOCTU.
MoctaHoBka 3agauyn Kowwn. Buabl rpaHunyHbix ycnosun. CmeluaHHas
3agava. Matematmyeckme mogenu CtaumoHapHbIX NPOLIECCOoB.

1.10

MaTemaTtunyeckoe
mMogenuposaHve n obpaboTka
pe3ynbTaTtoB M3MepPEHUS

OcCHOBbI MaTemMaTV4ecKoro MOAENUPOBaHWS. Teopus MNorpelHoCTen.
MeToa HaMMeHbLUNX KBaapaToB.

2. JlabopaTopHbie 3aHATUSA
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BeBegeHne B martemaTuyeckun
aHanus

Bboluucnenve npegenoB nocnegoBatenbHocTen.  ApudmeTmyeckne
OencTBns  Hag npegenamu.  Bobluucnenne  npegena  oyHKUMM.
WccnepoBanve yHKuMmM Ha HenpepbiBHOCTb. OnpegeneHve Toyek
paspbiBa U Ux poga.

2.2

OundbdepeHumansHoe
ucymcneHne yHKUMU OFHOro
nepemMeHHOro

BbluncneHne nponsBOAHbLIX 3NeMeHTapHbIX  (PyHKUun. BbluncneHune
NPON3BOAHbIX CINOXHbIX PYHKLNUA. 0bpaTHbIX PyHKUMA. MMprubnmxKeHHble
BblYMCMEHUA C Momolbio anddepeHumnana. MponsBogHble BbICLLUMX
nopsigKoB pasnuyHbiX yHKuMn. OuddepeHumansl BbICLUMX MOPSOKOB.
MpaBuno Jlonutana. WccnegoBaHue  OYHKUMA  C MOMOLLbIO
NPON3BOAHBIX.

2.3

WHTerpansHoe ncuymcneHve
dYHKUUN OOHOrO NepemMeHHoro

BbluncneHve HeonpedeneHHbIX WHTErpanoB pasnuyHbIMU criocobamu.
BbluucneHnve onpepgerneHHblx  uMHTerpanoB. PeweHne 3agady  Ha
NPUNOXeHWs1 onpeaeneHHbIX MHTerpanos.

2.4

OndpdepeHunansHoe
nucyucneHue PYHKLMM
HECKOITbKNX NePeMEHHbIX

BbluncneHme YacTHbIX NPOM3BOAHbBIX (PYHKLMIA HECKONBbKMX NEPEMEHHbIX.
MonHbin  anddepeHuman  OYHKUUMWU  HECKONbKUX  NEPEMEHHbIX.
MpousBogHble U AudpepeHLmansbl BbICUIUMX MOPSAKOB AN (OYHKLMNA
HECKOSbKMX MEPEMEHHBbIX.

2.5

WHTerpanbHoe

dyHKUUN
nepemMeHHbIX

ncymucneHmne
HECKOJTIbKNX

BbluncneHne OBOWMHBIX WHTerpanoB. 3amMeHa NepemMeHHON B [BOWHOM
uHTerpane. [lpunoxeHne OBOWMHOrO WHTErpana K  BbIYMCIEHUIO
nnowagen Nockux puryp 1 duUsn4eckux BENUYMH.

2.6

JlnHenHas anrebpa.

OnemeHTapHble npeobpazoBaHus mMaTpuL. Bbluncnexuve
onpegenuTenen pasHbix nopsinkoB. HaxoxgeHwe obpaTHoW MaTpuubl.
PelweHne cucTteM nUHeENHbIX anrebpanvyeckux YpaBHEHUA METOLOM
Kpamepa u lNaycca.

2.7

BekTopHas anrebpa

JlnHelHble onepauum Hag Bektopamu. CkansipHoe,
CMellaHHoe U [BOWMHOE BEKTOPHOe MnpousBefeHus
KoopauHaTHOe BbipaXeHue NnponssefeHnin BEKTOPOB.

BEKTOPHOE,
BEKTOPOB.

2.8

AHanuTnyeckas reomeTpuda

MonapHble  koopauHatel. [lpamaa Ha  nnockoctn.  BaaumHoe
pacnonoxeHue npsMblX Ha nnockoctn. [lpaMass M NMocKkocTb B
NpocCTpaHCTBE. YPaBHEHUS TMIIOCKOCTM W ypaBHEHWs MpPSAMOA B
npoctpaHcTee. BsaMMHoe pacnonoxeHve npsaMbIX W NIOCKOCTEN.
MpeobpasoBaHne OekapToBbIX koopauHaT Ha nrockocTu. lNMpuBeaeHue
o6LLero ypaBHeHNsi KpUBOW BTOPOro nopsiaka K KaHOHMYEeCKOMY BUAY.

MoBepxHoCcTM  BTOporo  nopsigka  (amnuncoup,  napabonowAbl,
runepbonovapl, LMNUHAP, KOHYC), X KaHOHM4YecKue ypaBHeHus. Metoa
ceyeHUn B mMccrnegoBaHum opMbl noBepxHocTen. MNpusegeHne obuero
YpaBHEHNS KPMBOW N MOBEPXHOCTU BTOPOro nopsigka K KaHOHMYECKOMY

BMaYy.




2.9

OBbIKHOBEHHbIE
anddepeHumnansHble
ypaBHeHusi

OudbdepeHumaneHble  ypaBHEHUS I nopsgka, paspeLleHHble
OTHOCUTENBHO npouseogHon. YactHoe " obuee pelleHune
andbdepeHumansHOro ypaBHEHUSI MNEPBOro nopsiaka. YpaBHEHUs C
pasgenstowmnmmca nepemMeHHbIMM. PeweHune NPOCTENLLNX
anddepeHUnanbHbIX YpaBHEHUI MEPBOro nopsaka, NpYMBOASLUMXCH K
YypaBHEHUSIM C pa3gensaowuMmnca nepeMeHHbIMU.

Mpoctenwmne puddepeHLmanbHble YpaBHEHUA BbICLUMX MOPSOKOB.
PeweHne npoctenwnx pudgepeHLmanbHbiX YpPaBHEHUN  BbICLUNX
nopsiakoB. YacTHoe u obuiee pelleHre anddepeHumnansHbIX ypaBHEHNIA
BbICLUMX MOPSAKOB. HaxoxaeHue npousBOMbHbIX MOCTOSHHbLIX 00LLero
peLleHns ¢ NCMNOoNb30BaHMEM HavarnbHbIX YCNoBUK. PelleHne nuUHenHbIx
OOHOPOAHbIX AnddepeHUnanbHbIX YpaBHEHWA BbICLUMX MOPSAKOB C
NOCTOSIHHLIMW KO3hULMEHTAMN.

Mcnonb3oBaHne andppepeHumanbHbIX YpaBHEHWA B NPUKIagHbIX
3agavax.

2.10

ypaBHEHMﬂ B YaCTHbIX
Nnpon3BoOAHbIX

OnddepeHumanbHble ypaBHEHUSI B 4YacCTHbIX MPOWM3BOAHLIX MEPBOro
nopsgka. JIMHeNHble OAHOpPOAHblIe  ypaBHeHusi.  KBasnnuHemnHble
ypaBHeHusl. HenuvHeliHble ypaBHEHWs. YpaBHEHVE MepeHoca BellecTBa
notokom Bo3gyxa. CmellaHHas 3agadya Ans BOMHOBOMO YpaBHEHWS.
PeweHune 3agay Kowwn. Buabl rpaHmyHbIX yenosuin. CMmellaHHas 3agada.
MaTemaTnyeckme Mogenu CTauMoHapHbIX NPOLECCOB.
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MaTemaTtunyeckoe
mMogenuposaHve n obpaboTka
pe3ynbTaTtoB M3MepPEHUS

Bbluncnenve norpewHocTten. [pyMmeHeHne MeToda  HaMMEHbLUMX
KBagpaToB.

13.2. Tembl (pasaenbl) AUCLUUNIUHBLI U BUAbI 3aHATUN

Bugbl 3aHaTMIA (YacoB)
Ne HaunmeHoBaHwue pasgena
JlabopaTopHble | CamocTosATensHas
n/n ONCUUNNWHBI JNekuumn Bcero
3aHATUS paboTta
1 BeeneHne B MaTemMaTu4ecKkui 5 10 8 20
aHanus
2 OuddepeHumansHoe  ncyMcneHue
4 10 8 22
YHKUMN OQHOrO NepemMeHHoro
3 WHTerpanbHoe ncuucneHme yHKuum 4 10 8 29
O[HOro NepeMeHHOro
4 OuddepeHumansHoe  ncyMcneHue
4 10 8 22
PYHKUMN HECKOMBKNX NEPEeMEHHbIX
5 WHTerpanbHoe ncunucneHme yHKuum 4 14 4 29
HECKOMNbKUX NepeMeHHbIX
6 JlnHenHaa  anrebpa.  BekTopHas 4 10 8 29
anrebpa
7 AHanuTnyeckas reomeTpus 4 10 8 22
8 OObIKHOBEHHbIE 4 10 10 o4
AnddepeHumnansHblie ypaBHEHUS
9 YpaBHEHMS B YaCTHbIX NPOU3BOAHbIX 4 14 8 26
10 | MatemaTu4eckoe MoaenupoBaHue u
2 10 2 14
06paboTka pe3ynbTaTtoB N3MEpPEHUs
KoHTponb 36
Utoro: 36 108 72 252

14. MeTogn4yeckne ykasaHus Ans 00y4aloLWmMXCcs N0 OCBOEHUIO AUCLMIIIUHbI

B uenom camoctoaTenbHas paboTa CTyOAeHTOB HanpaeneHa Ha 6onee rnybokoe un3y4yeHue

CTyoeHTaMu oTAelIbHbIX BOMnpocos

Kypca

C ncnosmnb3oBaHNEM

pekomMeHayeMomn

AONONHUTENBHOM NUTepaTypbl U APYrMX MHPOPMALMOHHBLIX UCTOYHMKOB U BKIOYAET:

- CaMOCTOSITENbHOE U3y4YeHue CTydeHTaMy OTAENbHbIX BOMPOCOB, CBA3aHHbIX C OTAENbHLIMU
YyacTamu kypca. Heobxoaumble ons 3aHATMI MHOPMALIMOHHbIE MaTepuarbl NpeaoCcTaBnsaTCs
CTyQAeHTaM B 3NEKTPOHHOM BULE;
- NepeYeHb pasfenoB Kypca, NpeacTaBnseMblx CTyaeHTam B hopMe pas3aaToyHOro Matepuana
C NOMETKOW «CaMOCTOATENbHOY;



- gononHuTenbHasa npopaboTka NEKUMOHHbLIX MaTepuaroB Mo 3anncam NPOYMTaHHbBIX NEKUUA U1
npeacTaBfeHHOro pas3aaToyHOro MaTepuarna no TemaTuke Kypca;

- NOAroToBKa K y4acTuio B paboTe nNpakTUYecKnx 3aHATUIA NO NpeayCMOTPEHHbIM NporpaMmon
Temaw;

- (bopmmpoBaHMe HEACHbIX BOMPOCOB ANA WX PACCMOTPEHUS BO BpPeEMS JEKUMOHHbIX U
NPaKTUYECKNX 3aHATUIA C MOMOLLIbIO NpenogaBaTens.

CTygoeHTbl 3HaKOMSATCH C TeopeTMYecKMM MaTtepuarnoMm B npouecce NeKUMOHHOro Kypca,
CaMoCTOATENBHO npopabaTtbiBaloT M yCBaMBalOT TEOPETUYECKNE 3HAHUSA C MCMNOSIb30BaHMEM
pekomeHayemon y4yebHon nuTepaTypbl, Yy4ebHO-meToauMyeckMx nocobun, cornacHo
yKasaHHoMy crnucky (n.15, 16).

O6y4yeHne nuy ¢ orpaHUYEeHHbIMU BO3MOXHOCTSAMMU 340POBbSA OCYLLECTBIISETCHS C YY4ETOM WX
NHOMBMAOYaNbHbIX MCUXOU3NYECKMX OCOBEHHOCTEM WU B COOTBETCTBMM C MHAMBUAOYANbHOWM
nporpammon peabunuraumn.

lMpomexyTodHass aTtTectaumsa Ons nuy C HapyLeHWaMWU crnyxa NpoBOAUTCA B MUCbMEHHOM
dopme, Npu 3TOM UCNONbL3YITCA 0bLLmMe KpuTepumn oueHnBaHus. Npn HeobxoanmMocTn Bpems
NnoaroToBKN Ha 9Kk3aMeHe MOXET ObiTb yBENUYEHO.

Ana nuuy c HapyweHueM 3peHus JonyckaeTca ayauanbHoe npefocTaBfieHne WHgopmalmm
(Hanpumep, ¢ UCNONb30BaHMEM NPOrpamMM-CMHTE3ATOPOB peyn), a Tak XXe UCNOofb3oBaHME Ha
NeKUMaxX 3BYKO3anuCbIBaOLWNX YCTPOUCTB (OMKTOOHOB M T.4.). Ha NEeKUMOHHbIX 3aHATUAX K
nabopaTopHbIX 3aHATUAX NPU HEeoBXOAMMOCTM AonycKaeTcs MNpUCYyTCTBME accucteHTa. [lpu
npoBedeHUM MNPOMEXYTOYHOW aTTecTauum Ang nuiy C HapylweHUeM 3peHus TecTupoBaHue
MoxeT OblTb 3aMeHeHOo Ha ycTHoe cobecepoBaHve no BonpocaM. Mpu HeobxoaumocTu, Bpems
NnoaroToBKN Ha aKk3aMeHe MOXEeT OblTb yBENUYEHO.

Ana nuy C HapylweHMsMM OMOpPHO-ABUraTeslibHOro annapata Ha JEeKUMOHHbIX 3aHATUAX U
nabopaTopHbIX 3aHATUAX NPU HEOBXOOMMOCTU A0MNyCKaeTcs NPUCYTCTBME aCCUCTEHTA.
MpomexyTodHast aTtTectaums Ons vy ¢ HapyLeHWAMW OMopHO-ABUraTenbHOro annapara
NpoOBOANTCA Ha OBLUMX OCHOBAHWUAX, MPU HEOBXOAMMOCTM npoueaypa dKk3aMeHa MOXET ObiTb
peanu3oBaHa ANCTaHLUMOHHO.

15. NMepevyeHb OCHOBHOM U [ONOJIHUTENBLHOMN NUTEPATYPbl, PECYPCOB UHTEPHET,

HeoO6XxoAUMBbIX AN 0CBOEHUA OANCLUUNIINHBI (Criucok numepamypbl 0GOPMIASEMCS 8 COOM8ememeauu
¢ mpebosarusimu FOCT u ucrions3yemcsi obuwjasi CK803Hasi Hymepauyusi 0515 ecex sud08 UCMOYHUKO8)
a) OCHOBHasd nuMTeparypa:

Ne n/n NcToYHMK
KysHeuoB J1.A. COOpHMK 3adaHuin no Bbiclwen maTematuke. Tunosble pacyeTbl. / JI.A. Ky3HeLoB. —
1 ChNo6.: NaHb, 2015. — 240 c. // N3pgatenbcTBo «JlaHby» : aNeKTPOHHO-OMGnMoTeyHas cuctema. — URL:

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

BopoaouH A.H. GnemeHTapHbI KypC Teopum BEPOSATHOCTEW W MaTeMaTU4ecKOW CTaTUCTUKU: Yy4elH.
2 nocobve / A.H. bopoanH. — CI16. : NlaHb, 2011. — 256 c. // N3paTenbcTBO «J1aHb» : 9nEKTPOHHO-
onbnnoteydHas cuctema. — URL: http://e.lanbook.com/book/2026

lopnay B.A. Teopusi BepoATHOCTEN 1 MaTemaTuyeckas ctatuctuka. b.A. Nopnay. — CI16. : Jlanb, 2013.
3 — 320 <c. /I WVspatenbctBo «JlaHb»:  3nNeKTpoHHO-6ubnuoTeyHas cuctema. —  URL:
http://e.lanbook.com/book/4864

Bnbukos FO.H. Kypc ob6bikHOBEHHbIX AnddepeHumnanbHbix ypaBHeHu: y4ebH. nocobue / HO.H. Brubukos.
4 — CI6. : NaHb, 2011. — 304 c. // N3patenbctBo «JlaHb» : aNeKTPOHHO-6MBNMoTeYHass cuctema. —
URL:http://e.lanbook.com/book/1542

6) fJononHWUTenNbHas NuTepaTypa:

Ne n/n McToYHmMK
Kyopsisues J1.0. KpaTkuin kypc matemartudeckoro aHanu3a : yvyebHuk. B 2 1. / J1.O. KygpsiBueB .—
5 BucaruHac : Alfa, 1998-.T. 1. OuddepeHunansHoe U UHTErpanbHoOe ucYMcneHus OyHKLMU OOHOM

nepemeHHon. Pagpl .— 1998 .— 397 c.

Kyopsisues J1.[0. KpaTkuin kypc MaTemMaTMyeckoro aHanmaa : Y4ebHuk ans ctyd. ous.-MaT. N UHX.-us.
6 cneu. By3oB: B 2 1. / I.O. KygpsBueB .— BucarnHac : Alfa, 1998-.T. 2: OuddepeHumansHoe u
WHTErparnbHoOe ncHMcneHns PyHKUUN MHOTNX NepemMeHHbIX. FlapMoHudeckuit aHanus .— 1998 .— 381 c.

®uxrteHronby .M. OcHOBbI MaTtemaTtnyeckoro aHanusa: y4yebHuk / I'. M. ®duxtenronsl .— CI16. : JlaHb,
2001-T.1.-440c.

®uxteHronby .M. OcHOBbI MaTtemaTtnyeckoro aHanusa: y4yebHuk / I'. M. ®duxtenronsl .— CI16. : JlaHb,
2001. — T.2.—-463c.




B) MH)OPMaLMOHHbIE 3MIEeKTPOHHO-06pa3oBaTesibHble Pecypchbl:

Ne n/n Pecypcbl MHTepHeT
CknsgHeB C.A. MatemaTtuuyeckmin aHanms (MHoxecTBa. MeTon maTemMaTU4ecKOW WMHAOYKUUK): yd4ebH.
9 nocobue ans BysoB / C.A. CknsagHes, C.B. lNucapeea. — BopoHex : WML BIy, 2012 . 23 c. //

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

OBC U3patenbctBO «JlaHb»

16. lMepeyeHb y4yeOHO-meTOAMYECKOrOo obGecneyvyeHUss ANA CaMOCTOATENbHOW paboTbl
(y4ebHo-Memodudeckue pekomeHdayuu, rocobusi, 3adayHUKU, MemoOu4YeCcKUe yKa3aHusi 0 BbIMOSTHEHUIO
rnpakmu4eckux (KOHmMposibHbix) pabom u 9p.)

Ne n/n MCTOYHMK
AHTOHOB B./. OnemeHTapHas matemaTtuka ons nepBokypcHuka : y4ebH. nocobue / B.U. AHToHoB, ©.U.
1 Konenesuny. — CI16. : JlaHb, 2013. — 112 c. // U3pgaTtenbcTBO «JlaHby: 9NeKTpoHHO-6ubnmnoteyHas

cuctema. — URL: http://e.lanbook. com/book/ 5701

MuHocueB B. C60pHUK nHOMBUAYanNbHbIX 3a4aHWi N0 MaTeMaTUKe ANA TEXHUYECKUX BbICLUMX Y4eBOHbIX
3aBefeHni. YacTtb 2. [OnekTpoHHbIN pecypc] : YuebHble nocobus / B. MuHocues [u ap.]. — CI16. : laHb,

2 2013. — 320 c. // spaTtenbcTBO «JlaHb» : anekTpoHHO-6MGnMoTevHasa cuctema. — URL:
http://e.lanbook.com/book/32816

3 Byrpos A.C. AnddepeHumansHbie ypaBHeHUs. KpaTHble nHTerpansl. Pagbl. PyHKLUUN KOMNNEKCHOTO
nepemeHHoro : y4ebHuk / A.C. byrpos, C.M. Hukonbckuii. — PoctoB H/[ : ®eHuke, 1997 .— 511 c.

4 MapTuHcoHn J1.K. OnddepeHunanbHble ypaBHeEHUS MaTeMaTudeckon nsmkn: yuebrumk / J1.K.

MapTuHcoH, K0.U. Manos. — M.: MI'TY um.H.5.baymaHa, 1996 .— 364 c.

CknsgHeB C.A. MaTtemaTuuyeckunm aHanu3 (dncrioBble nocneposatensHoctn) / C.A. CknagHes, C.B.
5 Mucapesa. — BopoHex : nny, BIy, 2012 — 26 C. I
URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m12-136.pdf>.

OdnddepeHumanbHble ypaBHEHNS: KOHCMEKTbI fiekumm, Bonpocsl 1 3agadn / U.H. Mpagko, J1.1. MNMeTtposa.
— BopoHex, 2015 // URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-219.pdf>

17. UHcpopMaLMOHHbIE TEXHOMOMMU, UCMOSb3yeMble Ans peanusauum y4ye6Houn
AUCLUUNIINHBI, BKITIOYasa nporpamMmmHoe obecnevyeHne u MHpopmMmaLMOHHO-CNpaBOYHbIe
cucTteMbl (Npy Heo6xoAMMOCTH)

DreamSpark (HeorpaHM4YeHHOE KOJ1-BO HACTOSbHbIX U CEPBEPHbIX ONEPaLMOHHbBIX CUCTEM
Microsoft ansa mncnonb3oBaHMs B y4eOHOM M HaAy4yHOM MpoLecce) - NUUeH3ns OencTByeT Ao
31.12.2019, por. 3010-15/1102-16 oT 26.12.2016.

Microsoft Office Professional 2003 Win32 Russian, 6eccpodHas nuueH3na Academic
Open, gor. 0005003907-24374 ot 23.10.2006.

OdoncHaa cuctema LibreOffice 4.4.4 (CBobogHo pacnpocTpaHsemoe nporpamMmmMmHoe
obecneyeHune)

18. MaTepmanbHO-TEXHUYECKOE obecneyeHne QUCLUNIINHDI:

YyebHas ayautopusa onst NpoBeAeHUs 3aHATUI NeKunoHHoro tmna (r.BopoHex, nnowab
YHuBepcutetckas, 4.1, nom.l, ayg. 430): cneumanuampoBaHHass mebenb, npoektop BenQ
MP515, mMobunbHbIM 3KkpaH gnsa npoektopa, HoyToyk HP compag nx9030 ¢ BO3MOXHOCTbIO
NoaKnyeHns K cetn «MIHTepHeT»

YyebHasa ayantopusi 4ns NpoBeaeHnsa 3aHATUA CEMUHAPCKOro TUna, TEKYLLLEro KOHTPOns
N NPOMEXYTOYHOM aTTecTtaumn (r.BopoHex, nnowaap YHuBepcutetckas, 4.1, nom.l, ayg. 320) :
cneunanuavpoBaHHas mMebenb, npoektop BenQ MP515, Hoytéyk HP compag nx9030,
MOBGUIbHBIN 3KpaH Ans NpoekTopa

MomelweHne aOns  XpaHeHust U NPOUNaKTUYecKoro obcnyxmBaHuA  yd4ebHOro
obopynoBaHusa (r.BopoHex, nnowanb YHuBepcuteTckas, A.1, nom.l, ayg. 70) : MOOUMbHbIV
3KpaH ans npoekTtopa, npoektop BenQ MP515, HoyTOyk HP compag nx9030 ¢ BO3MOXHOCTbIO
NoaKNYeHns K cetn «MIHTepHeT»

YyebHasa ayantopusi 4ns NpoBeaeHnsa 3aHATUA CEMUHAPCKOro TUna, TEKYLLLEro KOHTPOns
N NpoMexXyToyHow  arttectaumm  (r.BopoHex, yn.lywkuHckaa, A4.16, ayg.  118):
cneumanuanpoBaHHas Mebenb, MOOUMbHLIM 3KpaH Ans npoekTtopa, npoektop BenQ MP515,
HOyTOYK Lenovo G500 ¢ BO3MOXHOCTbIO MOAKMOYEHUSA K ceT «HTepHeT»


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

YyebHas ayauTtopusi onsi NpoBeAeHUs TPYNnoBbIX U MHAMBMAYaSNbHbIX KOHCYNbTauUWUA,
ANa npoBefeHna NpoMeXyToyHou attecTtauuun (r.BopoHex, nnowanb YHuBepcuteTtckad, g.1,
nom.l, ayg. 316) : cneynanmsnposaHHasa mebenb

AduncnnenHeln knacc, ayautopust Onsi NpOBeAEeHMs TPynnoBbIX WM WUHAMBUAOYaSbHbIX
KOHCynbTauumn, rMoMeLlleHne p[na camocTtoaTenbHon paboTbl  (r.BopoHex, nnowagb
YHuBepcutetckasa, g.1, nom., ayg. 67) cneunanusvpoBaHHas mebenb, KOMMNbITEPbI
(cuctemubin 6nok Intel Celeron CPU 430 1.8 GHz, moHnTop Samsung SyncMaster 17) (12 wT.)
C BO3MOXXHOCTbIO NOAKITYEHUs K ceTn « IHTepHeT»

KoMnbloTEpPHBIN KNacc, aygutopust Ang MNpoBeAEeHUst TpynmnoBbIX U WMHOMBUAYAINbHbIX

KOHCynbTauun, mMoMelleHne Ansg camocTosaTenbHoW paboTtbl  (r.BopoHex, nnowagb
Yuusepcutetckas, A.1, nom.l, aya. 40/5) :cneumanuampoBaHHass mebenb, KOMMbHOTEPDI
(cuctemHbin 6nok Pentium Dual Core CPU E6500, monutop LG Flatron L1742 (17 wrT.) c
BO3MOXXHOCTbLH NOAKMOYEHNSA K CETU «HTEPHET»
KomnbloTepHbIM Knacc, nomMelieHne Ans camoctosatenibHon paboTtbl (r.BopoHex, nnowaab
YHusepcutetckas, a.1, nom.l, aygn. 40/3) cneumnanuampoBaHHass mebenb, KOMMbTepbI
(cuctemHbin  6nok Intel Core i5-2300 CPU, wmonutop LG Flatron E2251 (10 wrt.) c
BO3MOXXHOCTbLI NOAKMOYEHUSA K CETU «IHTEPHET»

19. ®POHA OLEHOYHbIX CPeacCTB:

19.1. lepe4vyeHb KOMNETEHUUN C yKazaHMEM 3TanoB (popMMpOBaHUA U
nnaHUpyembIX pe3ysibTaToB OﬁyquMﬂ

Kog n MnaHupyemble pe3ynbTaThbl OTanbl hopMmpoBaHUs

coaepxaHue 00y4eHuns (NnokasaTenu JOCTUXEHNUS KoMneTeHuun (pasgensl o0OC*
KoOMneTeHuun 3a4aHHOrO YPOBHSI OCBOEHUSA (Tembl) QUCUUNAMHBI UK (cpeactBa
KOMNeTeHuun nocpeacTBoM Moayns N nx OLEHMBaHWS)
GopMUPOBaHUS 3HAHWUIA, YMEHUIA, HavMeHOBaHNE)
HaBbIKOB)

OK-1 3HaTb OCHOBHbIE TEPMUHbI U Pasgen 1. BeegeHve B KoHTponbHble
CnocoBHOCTb K | MHCTPYMEHTBI MaTemMaTu4ecKoro MaTeMaTU4ECKMI aHanNu3 paboThbl
abcTpakTHOMY aHanuaa, MeToabl CAaMOKOHTPOSSA U Pasgen 2.

MbILLEHMIO, nNpMoBpeTEHNS HOBbIX HABbIKOB OudbdepeHumansHoe
aHanuay, cMHTesy | YmMeTb abCTpakTHO MbICIUTD, ncumncneHve dyHKUMN

aHanuaupoBaTb, NPOM3BOAUTL
CUHTE3, CaMOCTOSATENTbHO NMPUMEHATD
MeToAbl U CpeACcTBa NO3HaHUS,
00yYeHUs 1 CaMOKOHTPONS Ans
NpMoBpPETEHNUST HOBbLIX 3HAHWUI U
YMEHUI, B TOM YUCIIE B HOBbIX
obnacTsax, HeNnoCcpeaCTBEHHO He
CBsi3aHHbIX CO chepon
OEATENbHOCTH, Pa3BUTUA
coumarnbHbIX U NpodecCcnoHarnbHbIX
KOMMETEHLMI, 3MEHEHUA BMaa
CcBOeu npoheccmoHansHom
OeATENbHOCTH

Bnapetb npuemamu abcTpakTHOro
MBbILLNIEHUS, aHanu3a, CMHTe3a

O[HOro NepPeMeHHOro
Pasgen 3. UHTerpansHoe
ncuymcneHue YHKLUMM
OAHOro NepPeMeHHOro

Paspgen 4,
OudbdepeHuymansHoe
ncumcneHne yHKLUMM

HECKOMbKNX NEePEMEHHbIX
Paspen 5. WHTerpansHoe
ncumcneHuve dyHKUMN
HECKOMbKNX NEPEMEHHbIX
Pasgpen 6. JluHenHas
anrebpa. BekTopHas
anrebpa

Paspgen 7.
AHanuTnyeckas
reomeTpus

Paspgen 8.
Ob6bIKHOBEHHbIE
anddepeHumnansHble
ypaBHEHWUsI

Pasgen 9. YpaBHeHus B
YaCTHbIX MPOM3BOAHBIX

Pasgen 10.
MaTemaTnyeckoe

MoaenupoBaHue "
obpaboTka pe3ynbTaToB

n3mMepeHunsa




OlK-5 3HaTb  OCHOBHble  TEPMUHbI U

FoTOBHOCTB K | MHCTPYMEHTBI mMaTeMaTU4eCcKoro
UCMOMb30BaHUIO | aHanusa, MeToAbl CAMOKOHTPONS U
OCHOBHbIX npuoGpeTeHnst HOBbIX HABbIKOB.

tusmko- YmeTb abcTpakTHO MbICTUTb,
XVIMUYECKMX, aHanusMpoeaThb, MPOV3BOANTb
MaTeMaTU4eCKUX | CMHTE3, CaMOCTOATENbHO NMPUMEHSATh
n WHbIX | METOOLI W CpeacTBa  MO3HaHUs,

€CTEeCTBEHHOHAay4 | oBy4eHMss M CaMOKOHTponsa Ans

HbIX MOHATUA W | NPUOBPETEHNST HOBbLIX 3HAHUA U
MeToa0B npu | yMEHWA, B TOM 4MCNe B HOBbIX
peLleHnm obnactax, HenocpeaCcTBEHHO  He
npodeccuoHarnbH | CBA3aHHbIX co chepon

bIX 3aga4 AeATENbHOCTH, pasBuTUA
coumanbHbIX U NpOdECCUOHANbHbIX
KOMMeTeHUMN, W3MEeHeHus  Buaa
CBOEM npogeccuoHanbHom
AeATENbHOCTW.

Bnagets npuemamn npumeHeHus
OCHOBHbIX MaTtemMaTU4ecKux MOHATUN
" MeTo40B npu peLueHnn
npodeccuoHanbHbIX 3agad

Paspen 1. Beepenue B
MaTeMaTU4ecknin aHanua
Paspgen 2.
OudbdepeHumansHoe
ncuYmcneHue dyHKUMM
O[HOro NePeMeHHOro
Pasgen 3. UHTerpanbHoe
ncyncrieHune PYHKUMM
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Pasgen 9. YpaBHeHus B
YaCTHbIX MPOM3BOAHbIX
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Komnnekt KM Ne1
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19.2 OnucaHue KpUTepueB U LLIKanbl OLLeHUBaHUA KOMNETEeHUun (pe3ynbTaTtoB ooyyeHus)

npun npome)KyTquoﬁ atTectauummn

[ns oueHMBaHMA pe3ynbTaToB 0By4YeHUst Ha 3a4eTe UCNOMb3YTCS creayoLwme:
1) 3HaHWe y4eBHOoro matepuana u BrnageHne noHATUIAHLIM annapaTtomM OUCLMMIUHBI;

2) yMeHUe CBs3blBaTb TEOPUIO C NPAKTUKON;
3) yMeHue nnnicTpnpoBaTb OTBET NpMMepamMu;

4) YMEeHUe NPpMMEeHATb MeTObl MaTeEMaAaTUYECKOIro aHannsa and peweHna npuknagaHbiX 3anau.

[ns oueHMBaHMA pe3ynbTaToB 06yYeHUs1 Ha 3a4eTe UCNOoNb3yeTcs — 3a4TEHO, He 3a4TEHO
CoOTHOLLUEHNE NoKasaTernen, KpUTepmneB 1 LKasnbl OLEHMBaHUS pe3yribTaToB 00yYeHusl.

KpI/ITepl/Il/I OLlEHNBaHNS KOMMNETEHLNN

LLikana oueHok

HaBbIKOB.

CBOEWN nNpodheccmoHanbHOM JeaTeNbHOCTU.

CgopMupoBaHHble 3HaHMS 00 OCHOBHbIX TEPMMHAX W  UHCTPYMEHTax
MaTemMaTM4ecKoro aHanusa, 0 MeTofax CaMOKOHTPONs M NpuobpeTeHnss HOBbIX

CgopMupoBaHHOe yMeHMe abCTPaKTHO MbICNUTb, aHanNM3npoBaTb, NPOU3BOAUTL
CVHTE3, CaMOCTOSTENBHO MPUMEHSATL METOAbI U CPEACTBA NO3HAHMS, O0yYeHUst
CaMOKOHTPONs ANs NpUoBpeTeHust HOBbIX 3HAHWA WM YMEHWIA, B TOM 4Yucne B
HOBbIX 0BGNacTsiX, HEMOCPEACTBEHHO HE CBSI3aHHbLIX CO Chepoit AesTeNbHOCTH,
pasBUTUSi coumanbHbIX U NPOCECCUOHANBHBIX KOMMETEHLMIA, U3MEHEHUS BUAa

3aumeHo




dparMeHTapHble 3HaHWS UM OTCYTCTBUE 3HAHWUIA. He 3aumeHo

[nsa oueHnBaHns pedynbTaToB 06y4YeHMs1 HA 9K3aMeHe UCMNONb3YTCA CrneayoLme:

1) 3HaHMe y4ebHOoro matepmana v BrnageHme NoHATUMHLIM annapaTtoM ANCLUMMINHBI;

2) yMeHue CBs3blBaTb TEOPUIO C MPAKTUKOMN;

3) yMeHue pellaTb NpakTUYECKNE 3aHATUS;

4) ymeHue UnnicTpnupoBaTb OTBET NpUMepamMu;

5) yMeHne NpuMeHATb MeTOAbl MaTeEMaTUYECKOro aHanmaa ans peLweHns NpuknagHbix 3agad.

[ns oueHuBaHWsi pe3ynbTaToB 0Oy4YeHWst Ha 3k3ameHe ucnonb3yeTca 4-6annbHasa Lwana:
«OTIIMYHOY», «XOPOLLUOY», «yAOBMETBOPUTENBHO», «HEYAOBNETBOPUTENBHOY.

CooTHOLWEeHME nokasaTenen, KPUTEPUEB W LUKasbl OLEHNMBAHUSA pe3ynbTaToB 06yyYeHus.
YpoBeHb
Kputepun oueHnBaHns KoMneTeHLMn copmMmnpoBaH LWkana oueHok
HOCTMK

KOMMeTeHLMN
CdopmnpoBaHHble 3HaHMA OO OCHOBHbIX TEPMUHAX W MHCTPYMeHTax | [loebllweHHbILl OmnuyHo
MaTeMaTM4yeckoro aHamm3a, O MeTodax CaMOKOHTpons u ypo8eHsb
NprMoBpeTeHNst HOBLIX HABLIKOB.

CdopmupoBaHHOe yMeHWe abCTpakTHO MbICMUTb, aHanM3upoBaThb,
Npou3BOAUTb CMHTE3, CaMOCTOATENbHO MPUMEHATb MEeToAbl U
cpeacTBa NosHaHusA, 00y4eHVWs U CaMOKOHTpONs Ans npuobpeTeHus
HOBbIX 3HaHWA W YMEHWW, B TOM uMClle B HOBbIX 06GnacTsx,
HenocpeaCTBEHHO He CBSA3aHHbIX CO cepon AeATenbHOCTW, Pa3BUTUS
coumarnbHbIX U NpodeccMoHanbHblX KOMMETEHUUA, U3MEHeHns Buaa
CBOen npoheccmoHanbHOM OeAaTeNbHOCTH.

CdopmmpoBaHHble, HO  cogepxawme  oTaernbHble  npobenbl ba3soeniti Xopowo
npeacraBneHnss 06  OCHOBHbIX  TEPMMHAX WM WMHCTPYMEHTax YpPO8EHb
MaTeMaTM4yeckoro aHanusa, O MeTodax CaMOKOHTpons u
npuoBpeTeHNs HOBbIX HABbLIKOB.

YcnelHoe, HO cogepxallee oTaeNbHble NPobenbl ymeHne abCcTpakTHO
MbICMUTb, aHanuanpoBaTb, MNPOM3BOAUTL CUHTE3, CaMOCTOATENbHO
NPUMEHATb METOAbl U cpeacTBa No3HaHUs, 06yYeHMs U CaMOKOHTPONS
ANst NPUOOPETEHUST HOBbIX 3HAHUA U YMEHWUWA, B TOM YMCIE€ B HOBbIX
obnacTtsax, HENoCpeACTBEHHO He  CBsI3aHHbIX €O cdepon
OEeATenbHOCTN, pasBuMTUA  coumanbHblX W NpodecCroHarnbHbIX
KOMMeTeHUMn, WU3MEeHeHUs  BuAa  CBOeW  npodeccuoHansHon
OEATENbHOCTH.

HenonHoe npeacTtaBneHne 06 OCHOBHBIX TEPMUHAX U MHCTPyMEHTax lMopozoeniti Yoosnemsopu-
MaTeMaTM4yeckoro aHamm3a, O MeTodax CaMOKOHTpons u ypO8eHb mesibHO
npMoBpeTEeHNS HOBbLIX HABbLIKOB.

YcnewHoe, HO He CUCTEMHOEe yMeHWe abCTpakTHO MbICNUTb,
aHanuaupoBaTb, NMPOU3BOAUTb CUMHTE3, CAMOCTOSTENBHO MPUMEHSTb
MeTodbl W cpeacTBa MoO3HaHWs, ODyYeHUss M CaMOKOHTponsa Ans
NpMobpeTEHNsT HOBbLIX 3HAHWA W YMEHWA, B TOM 4YUCNe B HOBbIX
obnacTtsax, HENoCpPeACTBEHHO He  CBfA3aHHbIX CO  cchepon
OEeATenbHOCTN, pasBUTUA  coumanbHblX UM NPOdECCUOHAarbHbIX
KOMNETEHUMA, WN3MEHEeHMs  BuOaa CBOeW  npodeccrMoHanbHou
OEATENBbHOCTH.

dparMeHTapHbl€ 3HAHWS UM OTCYTCTBUE 3HAHWUN. - Heydosnemeopu-
meJsibHO




19.3 TunoBble KOHTPOJbHbIE 3aA4aHUA UITU UHbIe MaTepuarnbl, He06XoanMble ANA OLEeHKU
3HaHUN, YMEeHUN, HaBbIKOB U (MNKN) onbiTa AEATENbHOCTU, XapaKTepusylliue 3Tanbl
¢hopmMupoBaHMA KOMNETEHLUMN B NpoLecce 0CBOeHUA o6pa3oBaTeNibHOMN NporpaMmmbl

19.3.1 MNMepeyeHb BONPOCOB K 3a4eTy:

1) Mpenen nepemMeHHon BEINYNHBI. Onpepenexuve npegena Ha A3blke
nocrnegoBaTernbHOCTEN.

2) ApudmeTnyeckne oencTeus Hag npegenamu.

3) Onpegenexne dyHKUMKU. MNMoHATUE crioXHOW (pyHKUMK. Knaccudukauus anemMeHTapHbIX
dyHKLUMIN (uenble pauuoHarnbHble, ApO6HO-paumoHarnbHble, nppaumoHanbHble,
TpaHCUEHAEHTHbIE).

4) OnpepeneHve npegena QyHkumn. beckoHeyHO Manaa u  Gonblwas  yHKUMN.
OfOHOCTOpPOHHKME Npeaensl.

5) HenpepbIBHOCTb (PYHKUMM B TOYKe. TOYKM paspbiBa U UX knaccudpukaums. Ceonctea
JOYHKUMI, HENPEPbIBHbIX Ha OTPes3Ke.

6) MoHaTne npounssogHon. [eomeTpuyeckuin u mUanN4ecKnin CMbICI NPON3BOAHON.

7) OnddepeHumpyemocTtb pyHKumM. OCHOBHbIE NpaBuna gnddepeHUMpoBaHnS.

8) lMponsBogHble CNOXHOM (PYHKUUK, 0BpaTHOW OyHKLMU, BbiBOA4 Tabnvubl NPOU3BOAHbLIX

anemMeHTapHbIX QYHKLUUNA.

9) Monatne guddepeHumana. MNpubnuxkeHHble BLIYNCAEHNSA C NOMOLLBIO AnddepeHunana.
10) MpowusBogHble BbICLUNX MOPSAKOB Pa3fNYHbIX OYHKLNNA.

11) [OuddepeHumansl BbICLUMX MOPSAKOB.

12) Mpaswuno Jlonutans.

13) WccneposaHve yHKUuM MeTogamm aHanusa. MHTepBanbl MOHOTOHHOIO WM3MEHEHUSA
YHKUMN.

14)  3kcTpemym dyHKUMKU. NccnegoBaHne oyHKUUM HA 3KCTPEMYM C NMOMOLLbIO MPOM3BOAHOM
BTOPOro nopsaka.

15) VYvacTtku BbINyKnoctTn rpadumka dyHkumn. Toukm nepernba. AcumnToTbl rpaduka
YHKUMMN.

16) O6was cxema uccnenoBaHus rpaguka yHKUNUN.

17) HeonpepeneHHbln wHTerpan (onpegeneHne HeonpeaenieHHoro WHTerpana, ero
CBOWCTBa, Tabnvua HeonpeaeneHHbIX MHTerpanos).

18) MeToa WHTErpMpoBaHusi, OCHOBaAHHbI Ha WHBAPWAHTHOCTU (POPMbl HEOMPEAENIEHHOro
WHTerpana (MeTog 3aMeHbl NepeMeHHON).

19) WHTerpupoBaHue no 4acTtam.

20) WHTerpupoBaHve AOpO6GHO-pauMoOHanbHbIX — BblpaXeHWn (MHTerpypoBaHve apoben
npocTenwero Buaa, NoHATUE HenpaBuIibHOW Apobu, pasnoxeHne npaBuibHON Apobu Ha cyMmmy
npocTtenwmx gpoben).

21)  WHTerpmpoBaHuMe TPUTOHOMETPUYECKNX BbIPAXKEHUN.

22) OnpeperneHHbIn  WHTerpan (onpedeneHve Ha OCHOBE reOMeTpuYeckomn 3afjaun o
nnowaan KpMBONMHENHOW Tpaneuumn), ero CBOMCTBA.

23)  OueHkn onpeaeneHHoro nHTerpana.

24)  WHTerpan c nepeMeHHbIM BEPXHUM NnpeaesioMm.

25)  ®opwmyna HbtoToHa — JlenbHuua.

26) 3ameHa nepeMeHHOWN B onpeaeneHHoOM uHTerpane. MiHterpmpoBaHme no 4yactam.

27) [eomeTpuyeckue un msnyeckne 3agaym ¢ UCNONb3OBaHMEM OMNpeaeneHHoro nHrerpana
(BbIMMCNEHNE NNOLAAN NNOCKON PUrypbl, BblYUCNIEHNE PAabOTbl NEPEMEHHON CUSbI).

28) HecobctBeHHble uWHTerpanbl (OT HeorpaHudeHHblX (YHKUMA, C BecKoHeYHbIMU
npegenamm).

29)  OYHKUUM HECKONbKNX NepeMEHHbIX (onpefeneHne, obnactb onpeaeneHuns).

30) [lMpepen QYHKUUN HECKOMBbKUX MNEepeMeHHbIX, Cnocobbl BbliYMCIEHUSA. HenpepbiBHOCTb

YHKUUN.
31) OnpepgeneHve YacTHbIX NPOU3BOAHbIX, UX FEOMETPUYECKUA CMbICTT.



32) [lonHbin gnddepeHuman kak cymma YacTHbIX anddepeHumanos, NPUNOXeEHNE MOSHOMo
andpdepeHumana.

33) [lMpousBogHble BbIiCWNX nopsakoB (0603HaYeHUe, NOHATUNHBIA CMbICH, AOKa3aTerbCTBO
TeopeMbl O CMeLUaHHbIX MPOU3BOAHBIX).

34) [OunddepeHumansl BbICLLUMX NOPSLKOB.

35) WHTerpupoBaHue (pyHKUUIN OBYX NEPEMEHHbIX.

36) OnpegeneHune OBOMHOIO MHTErpana, ero reoMeTpUYeCKUin CMbICI, CBOMCTBA.

37) BbluucneHne ABOMHOrO MHTErpana gns NpPAMOYrofilbHOM W KPUBOMWHEWHOW obnacTen.
3ameHa nepemMeHHon B 4BOMHOM UHTEerparne.

38) [lpunoxeHue AOBOWMHOrO WHTErpana K BbIYUCAEHUO nowazgen nnockux duryp wu
PU3NYECKMX BENNYNH.

19.3.2 NepeyeHb BONPOCOB K 3K3aMeHY:.

1) MaTpuubl. OCHOBHbIE NOHATUSA U onNpeaeneHnsi, OCHOBHbIE BUAbl MaTpULL.

2) Onepauuun Hag maTpulamu.

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

4) O6paTHasa maTpuua.

5) Teopema cyLeCcTBOBaHUA U eAMHCTBEHHOCTM OBpaTHON MaTpuLbl.

6) HaxoxaeHne obpaTtHOM MaTpuubl.

7) PeweHne maTtpuyHbix ypasHeHuin. dopmyrbl Kpamepa.

8) CucTteMbl NIMHENHbIX anrebpanyecknx ypaBHEHUN, OCHOBHbIE MOHATUS U onNpeaeneHus.
9) CoBMECTHOCTb CUCTEM NIMHENHbIX anredbpanyecknx ypaBHEHUN.

10) Teopema KpoHekepa — Kanennu.

11) MeToabl HAXOXOEHUSA peLleHUs CUCTEMbI NIMHENHbIX anrebpanyecknx ypaBHeHU (MeToq
Kpamepa, metog Maycca, MmaTpuUdHbIN MeToA).

12) OpHopofHble CUCTEMBI NIMHENHbIX anredpanyecknx ypaBsHEHUN.

13) ®dyHaoameHTanbHasa cMCTeMa PELLUEHM.

14)  OnpepeneHue BeKTOpa Kak afieMeHTa SIMHEMHOro NPOCTPaHCTBA.

15) JluHenHble onepaunn Hag BEKTOpPaMM.

16) CkanspHoe, BEKTOPHOE, CMeLlaHHOe N ABOMHOE BEKTOPHOE NPOun3BeAeHUs1 BEKTOPOB, UX
OCHOBHblEe CBOWCTBA, reoMeTpuyecknn un uanyecknn cmbicn. KoopgumHaTHoe BblipaXeHue
npoun3seneHni BEKTOPOB.

17)  O6wme NOHATUA O NMHUMK, MOBEPXHOCTM.

18) YpaBHEHUS NIMHUIA N NOBEPXHOCTEN.

19) [MonsapHble KOOPAMHATDI.

20) [Mpsimas Ha NIIOCKOCTMW.

21) PasnuyHble PopMbl ypaBHEHUIN NPSIMOW HA NMOCKOCTH.

22) BsanmHoe nonoxeHue npsiMmbix Ha MAOCKOCTMW.

23) [lpsimasa n NNOCKOCTb B MPOCTPaHCTBE.

24)  YpaBHEeHUs MOCKOCTU N ypaBHEHUS NMPSIMON B MPOCTPaHCTBE.

25) B3anmHoe pacnonoXeHue npsiMbiX 1 NSIOCKOCTEN.

26) [eomeTpudeckue onpegeneHnss KpuBbIX BTOpPOro nopsgka (annunc, runepbona,
napa6ona).

27) BbIBOA KQHOHUYECKUX YPABHEHUIN 3TUX KPUBbLIX, MOCTPOEHME KPUBLIX BTOPOro nopsigka no
NX KAHOHNYECKOMY YPaBHEHUIO.

28) [lNpeobpasoBaHne gekapTOBbIX KOOPANHAT Ha NITOCKOCTMU.

29) [lpuBegeHue obwero ypaBHEHUSI KPMBOW BTOPOro nopsigka K KaHOHUYECKOMY Buay.
MoBepxHOCTM BTOPOro nopsaka (annuncoua, napabonovasl, runepbononasl, UMNMHAP, KOHYC),
NX KaHOHNYECKNE ypaBHEHUS.

30) MeTog ceyeHui B uccrnegoBaHnm qopmMbl MOBEPXHOCTEN.

31) [lpuBegeHne oO6wWero ypaBHEHMS KPMBOM W MNOBEPXHOCTU BTOPOro nopsgka K
KaHOHWYeCKOMY BUAY.

32) O6wue noHATMA Teopun auddepeHumnanbHbIX YpaBHEHUN.



33) [OuddepeHumanbHble  ypaBHeHMst | nopsgka,  paspelleHHble  OTHOCUTESbHO
NPOM3BOAHON.

34) YactHoe wun obuwee pelweHne aunddepeHunanbHOro ypaBHEHUSI NEPBOro Mnopsiaka.
YpaBHeHVs € pa3gensaowmMmcsa nepeMeHHbIMA.

35) PeweHne npocTtenwmx  AndgepeHumanbHbiX  YpaBHEHWM  NepBOro  nopsgka,
NPUBOOALLMNXCS K YPaBHEHUSM C pasaensatowmMMncs nepemMeHHbIMN.

36) [pocTtenwmne guddepeHumnanbHble ypaBHEHUS BbICLLUMX MOPAOKOB.

37) PelweHne npoctenwnx guddepeHumanbHbIX YpaBHEHNA BbICLUNX MOPSAKOB.

38) YactHoe 1 obuiee pelwleHne guddepeHUnanbHbIX YypaBHEHUI BbICLLIMX NOPAOKOB.

39) HaxoxgeHue npou3BOSbHLIX MOCTOAHHBIX OOLWEero pewweHna C  WUCNoNb30BaHMEM
HayvanbHbIX YCNOBUWN.

40) PeleHne NMHENHbIX OAHOPOAHbIX AnddepeHUmnarnbHbIX ypaBHEHUN BbICLLUMX MOPSAKOB C
NOCTOAHHbLIMWU KO3 PULMEHTAMM.

41)  Wcnonb3oBaHune anddepeHumnanbHbIX ypaBHEHUIN B NPUKITAAHbIX 3a4adax.

42) OudbdepeHumanbHble ypaBHEHUS B YaCTHbIX MPOU3BOAHbLIX NEPBOro NOPsAKa.

43)  JInHenHble OOQHOPOAHbIE YPaBHEHUS.

44)  KBasunuHerHble ypaBHEHUS.

45)  HenwuHewWHble ypaBHEHUS.

46) YpaBHeHVEe NepeHoca BewecTBa NOTOKOM BO3ayXa.

47)  OCHOBHble YypaBHEHUS MaTemMaTM4yecKon (PU3MKM M MOCTaHOBKA Ha4vasribHO-KpaeBbIX
3agau.

48) T[loHATME KOPPEKTHO MnocTaBfeHHOW 3agaudn. BeiBOO ypaBHEeHMsI ManblX MNonepeyHbIX
KonebaHui CTpyHbI.

49) [locTtaHoBKa 3agay Kowwu.

50) Knaccudukaumsi rpaHUYHbIX YCIOBUNA.

51) CwmelwaHHada 3agada gnsi BOSIHOBOrO ypaBHEHUS.

52) [Mpumepbl 3ag4ad, CBOAALMECS K PELLEHUIO BOSTHOBOIO YpaBHEHUS.

53) BbIBOA ypaBHeHUs anddyaunu.

54) BbIiBOA ypaBHEHUS TENNOMNPOBOAHOCTM.

55) TlloctaHoBka 3agayn Kowun. Buapbl rpaHnyYHbIX ycroBun. CMmellaHHasa 3agava.

56) MaremaTuyeckme MoLgenn CTaumoHapHbIX NPOLIECCOB.

57)  OcHOBbLI MaTemMaTM4YeCKOro MoaenMpoBaHnS.

58) Teopwus norpeLHoOCTEN.

59) MeTog HauMeHbLUMX KBagpaToB.

19.3.3 lNepeyeHb 3agaHnn ANA KOHTPOJbHbIX paboT (1 cemecTp)

1) Ncnonb3ysa onpepeneHve npegena nocrnegoBaTenbHOCTW, AokasaTtb, YTto lima, =a,
n—oo
ons a = 9-n a=—1
1420’ 2"

Bbluncnute npegensl nocnegoBaTenibHOCTEN
2) Iim1—2+3—4+...+(2n—1)—2n

N Y +2n+2
3 i (J(n2 1) +2) - (2 -2)(n - 2))
Bbluncnute npegens! yHKUMA

. (x*=2x-1)°

4 XII—>m1(x4+2x+:z '
5) lim (\/x2—2x+4—\/x2—4x+3)_

X—>—00




6) MWcnonbsys  Tabnuuy — O9KBMBANEHTHbIX  (OYHKUMIA,  BbIMMCAWTL  npeden
- X’ sin(12x%)
=0 In(L+ 2x)tg?/3x

X 2

7) Bblumcnnte f'(x): y= eamtg\E - 5 +3e
(x-1) '

-1

8) Hantn npounssogHyo pyHkuum f (x) = (2sin(x — %) +3)%'9"! B TOUKE X, :% )

9) Hantn nepsBbin n BTOpOoM AndpdpepeHumansl  dyHKUMM Y(X), 3a4aHHOM HESIBHO
ypasHeHnem 2x°y* —2xy+4x> -y’ +2x-6y—-6=0, B Touke A(1,0).
10) Hanmtn y4acTkm Bo3pacTaHus, yObiBaHUS WU TOYKM aKCTpemyMa  (pyHKUMM

f(x)=+/8x"—x".

1 3 112
11)  BbuUCANTL UHTErpansi: '[ezxdx, J‘ dx j arctg2x .
0

4x+2' 1+4x?

0 0

12)  Haitv acuMnToThl rpadpmka PyHKUMM Y =~/ X° + 2X .
13) [NpoBecTu NonHoe uccrneaoBaHne u NocTpouTb rpaduk doyHkuum Y = In(tgx) .

14)  BblMMCNUTL YaCTHbIE MPOU3BOAHbLIE NEPBOrO Nnopsiaka pyHKUUM
3

X . .
a) f(x,y)= —XxIn(siny); 6) f(x,y,2)= (X2 _2y2 + Xz)arcsmzx .
2y
" w273 X2y
15) Hanm " ana f(xy,2) =27"% ——=.

19.3.4 MNepeyveHb 3aaaHU ANA KOHTPOSIbHbLIX PpaboT No nMHenHon anrebpe (2 cemecTp)
KoHTponbHasa paboTta Ne1
BapuaHTt 1
1. Hantn Bce pelueHuns cuctemMbl NMIMHENHbIX ypaBHEHUN. YKa3aTb 6a3ncHble n cBOGOAHbIE
nepeMeHHbIe.

X+y—-3z=8 2x—-2z=1
a)sX+2y—-4z=9 4)2x-2y+z2=2
2x+y-3z=11 6x—-2y—-3z=3
X—-2y+4z=0
a)42y—-2z=0
2X—-2y+62=0

2. PewunTb cncTemy nNuHerHbIX ypaBHeHU. YKa3aTb 6a3ncHoe pelueHue.
X, +5X, + X, —2X, + X, =4
2%, +10x, + 3%, = 7%, =8
—3X, 15X, — 2%, + 3%, —4x, =-11

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

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

3 1 1 2



-1 -2 -1 1
C= D=
-1 -3) -2 3)°
BapuaHT 2
1. Hantn Bce pelueHuns CUcTeMbl NIMHENHBIX YpaBHEHUIW. YKa3aTb 6Ga3ncHble 1 cBOOOAHbIE

nepemMeHHbIe.

3X+y+2z=8 —2X+y-z=1
a){3x+2y+32=9 a)i2x+2y+z=-1
6Xx+y+3z=15 —2X+4y—-2=0
X+3y—6z2=0
8)-3y+3z=0
2Xx+3y—-9z2=0

2. PewunTb cncTemy nNuHenHbIX ypaBHeEHUI. YKa3aTb 6a3ncHoe pelueHue.
X, +2X, + X3 +4X, — 3%, =3

2%, +4X, + 3%, +11X, —4X, =6
—3X, —6X, —2X, —9X, +12x, =7

3. Bbiuncnutb: a) A-BT™-6-E; 6) (C-D+DT-CT)3, roe E — eguHuyHas matpuua,

-5 3 3 -1
A=| 2 . B=|5 2|
4 1 5
-3 -1 -3 4
C= D=
(—4 4 ) (—1 —4} '
BapuaHTt 3

1. Hantn Bce pelueHuns cuctemMbl NMMHENHbIX ypaBHEHUN. 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)-y+z=0
2X+y-32=0

2. PewunTb cncTemy nNMHeEnHbIX ypaBHEHUN. YKa3aTb Ba3nucHoe peLueHue.
X, —5X, + X3 +4X, —2X; =3

2%, —10x, +3%; +11x, —9%, =6
—3X, +15X, —2X, —9X%, +2X, =11

3. Bbiuncnute: a) AT-B-8-E; 6) (C-D+D"-CT)3, roe E — eguHnyHas matpuua,



1 -2 2 3
A=l4 -1| B=|-11

3 2 4 2
2 2 2 -3
C: D:
LR |
BapwuaHT 4

1. HanTtu BCe pelueHns cucTembl NMMHENHbIX ypaBHEHMI. YKa3aTb 6a3ucHble  cBOGOAHbIE
nepemMeHHble.

3X+y+3z=-12 X+2y+z=1
a)93x+2y+4z=-17 &4)<{2x-y+z=1
6X+Yy+5z2=-19 4x+3y+3z2=2

—2X+4y+16z2=0
a)—-3x—-4y+4z=0
—IX+4y+362=0

2. PelunTtb cncteMy NMHENHbIX YpaBHEHNN. YKa3aTb 6a3ncHoe peLueHme.
X, +2X, + %X, —3X, —4X, =0
2X, +4xX, +3x%, —10x, —12x, =0
—3X, —6X, —2X, +5X, +9X, =5

3. Bbluncnute: a) AT-B-8-E; 6) (C-D+DT™-C")3, roe E — eguHnyHas matpuua,

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

1 -1 1 -3
C= D=
S
BapuaHTt 5

1. Hantn Bce pelueHuns cucteMbl NMMHENHbIX ypaBHEHUN. YKa3aTb 6a3ncHble n cBOGOAHbIE
nepemMeHHbIe.
3X+y=6 2Xx—-2y-2z=1

a)13Xx+2y—2z=5 &4)12x-2y+z2=2
6x+Yy+5z2=10 6x—-6y—-3z=3
—X—4y-8z=0
)< —2x+4y-4z=0
—4x—-4y—-20z2=0

2. PewunTb cnctemy nNuHerHbIX ypaBHEHUN. YKa3aTb Ba3ncHoe peLleHune.



X, + X, + X, —3X, + 3%, =—4
2%, +2X, +3X, —10x, +4x, =8
—3X, —3X, —2X, +5x, —10x, =15

3. Bbluncnute: a) AT-B-4-E; 6) (C-D+D"™-C")3, roe E — eguHn4Has matpuua,

1 -2 -1 3
A: 5 —1 , B= _1 _1 ,
3 2 3 2
-1 2 -1 3
C: D:
-3 4) 2 4)
BapuaHT 6

1. Hantn Bce pelueHns cuctemMbl IMHENHbIX ypaBHEHUW. YKa3aTb 6a3ncHble n cBOOOAHbIE

nepemMeHHbIe.
2X+y+22=06 X+3y+3z2=3

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

2. PewunTb cncTemy nNuHenHbIX ypaBHeHU. YKa3aTb 6a3ncHoe pelueHue.
=X + X, + X3 + X, — 3% =-3
2X, —2X, — X3 —3X, + 3%, =7
=X, + X, + 2%, — 6%, =2

3. Bbluncnute: a) A-BT-6-E; 6) (C-D+D™-C")3, roe E — eguHnyHas matpuua,

4 3 3 4
A=|2 5| B=|1 2|
4 1 1 3
2 -4 2 4
C: D:
4 -4) -1 4 )
BapuaHTt 7

1. Hantn Bce pelleHuns cucteMbl IMHENHbLIX ypaBHEHUN. YKa3aTb 6a3ncHble n cBOOOAHbIE

nepemeHHble.
—3X+y-z=-1 X—-3y—z=-3

a)s-3x+2y—-z=-3 &):2x-y+z=3
—6x+y—2=2 4x-7y—-2=0



X—3y+6z=0
a)<-y+z=0
2x—-3y+9z2=0

2. PelunTb cncteMy NMHENHbIX YpaBHEHWN. YKa3aTb 6a3ncHoe peLueHme.
X, —X, +5%; +3X%; =3
X, —2X, +6X; —5X, + X, =4
2X, — X, +9%; +5X, +9%, =1

3. Bbluncnute: a) AT-B-6-E; 6) (C-D+D"™-C")3, roe E — eguHnyHas matpuua,

1 4 4 3
A=-2 -1| B=-1 4}
3 1 -3 2
2 - 2 1
-4 4 ) -3 -4
BapuaHTt 8

1. Hantn Bce pelleHuns cucteMbl NMIMHENHbIX ypaBHEHUN. YKa3aTb 6a3ncHble n cBOOOAHbIE
nepemMeHHbIe.

-X+y+z=1 —2X+Yy+22=-3
)9 —X+2y+z2=-2 a){2x+2y+z=3
—2X+Yy+32=06 —2X+4y+52=0

—2X+3y+12z=0
)1 —3x—-3y+3z=0
—Ix+3y+272=0

2. PelunTb cncteMy NMHENHbIX YpaBHEHNIN. YKa3aTb 6a3ncHoOe peLueHme.
2X, —5X, +5X; + X, —4X, =4
—4x +10X, —=9%; + X, + 9%, =5
2X, —5X, +6X; +4X, —=3%, =7

3. Bbiuncnutb: a) A-B™-4-E; 6) (C-D+D"-CT)3, roe E — eguHnyHas matpuua,

1 3 3 -5
-11 1 -2
3 2 3 -2
C= D=
25 o 3)
BapwuaHT 9

1. HanTtu BCe pelueHns CUCTEMbI NIMHENHbBIX ypaBHEHWI. YKa3aTb 6a3ucHble n cBoboaHble
nepemMeHHbIe.



—X+Yy+2z=2 —2X+Yy—-z=3
a)s—X+2y+5z2=5 &){2x+2y+z=2
—2X+Yy—-7=-3 —2X+4y—-7=5
X—-2y+4z=0
a)42y-2z=0
2X—-2y+62=0

2. PewmnTb cucTeMy NUHENHbIX ypaBHEHUI. YKa3aTb 6a3ncHoe peLleHue.
X, —3X, +4X; — 2%, =3
X, —4X, +5X, +3X, —4X, =2
2X, —5X, + X, —3X, — X, =16

3. Bbluncnute: a) AT-B-3-E; 6) (C-D+D"™-C")3, roe E — eguHnyHas matpuua,

1 -5 4 3
A: —4 —l , B: —1 3 ,
3 =2 4
-3 2 -3 1
C= D=
-1 -2) 2 2)
BapwuaHT 10

1. Hantn Bce pelueHuns cucteMbl NMMHENHbIX ypaBHEHUN. YKa3aTb 6a3ncHble n cBOOOAHbIE
nepemeHHsble.
-3X+y-4z=-7 —2x+3y—2=3

—-3X+2y—-6z2=-8 4&)2x+2y+z=1
—6Xx+y—-3z=-13 —2X+8y—-z=4

2x+y-4z=0

a)xX-y+z=0
5x+y-7z=0

a)

2. PewunTb cncTemy NuHerHbIX ypaBHEHU. YKa3aTb Ba3ncHoe pelueHue.
X, +X, + X+ X, + X =2
—2X, —2X, —X; —4X, —3X, =0
X, +X, +2X,—X, =6

3. Bbiuncnute: a) A-BT-5-E; 6) (C-D+D"-CT)3, roe E — eguHnyHas matpuua,

2 3 3




KoHTponbHas paborta Ne 2
BapuaHT 1
1. ByayT nu cTpokun unm ctonbubl MaTpuL, IMHENHO 3aBncKMMbI? KakoB paHr matpuubl B?

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

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. PewnTtb cnctemy ypaBHeHun metogom Kpamepa
-3 1 -3)\(x -10
-3 2 5| y|=|-13]|
-6 1 -1)\z -14

3. PewnTb kBagpaTHOe ypaBHeHue 2° —8z+41=0 ¢ KoMNneKCHbIMU KOPHSIMU 2 1 Z2 1
BbIMUCIIUTB:

a)i-(z+2), e)la-z|; B)uZ.
4. Pelwuntb MaTpuyHoe ypaBHeHne A-X =B rge
-2 -1 -1 -9
A= : B=
3 2) 6 9 )

BapuaHT 2
1. ByayT nu cTpokun unu ctonbubl MaTpuL NIMHENHO 3aBUCUMbI? KakoB paHr maTpuubl B?

3 3 1 1 2 2 6 1 -1
4 4 1 -1 2 1 4 21
16 6 3 2 |2 11 31
3 3 -1 0 3 2 0 51

2. PewnTb cuctemy ypaBHeHMn metogom Kpamepa
-3 1 4)\(x 20

-3 2 6|y|=l27]
-6 1 5)\z) (31

3. PewnTb kBagpaTHOe ypaBHeHue 2°+6z+18=0c KOMMNEKCHbIMU KOPHSIMU Zi 1 Z2 1
BbIYUCIUTD:

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

4. Haiitv o6paTHyto maTpuuy A, ecnu



1 2 1

A= 2 5 2]
-2 -5 -1
BapwuaHT 3

1. BygyT nn CTpOKM mnm 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. Pewuntb cuctemy ypaBHeHuMn metogom Kpamepa
-1 1 -2)\(x 1

-1 2 3| yl=|-1]|
21 -1)lz) |4

3. PewnTb kBagpaTHoe ypaBHeHue 2°+82+32=0c KoMNMNeKCHbIMU KOPHSIMU Z 1 Z2 1
BblYUCNUTD:

a) i'(21+zz); 6)|Zl_22|; B)Zl'zz.
4. Pelwuntb MaTpuyHoe ypaBHeHne A-X =B rge
-6 -6 -6 6
A= : B=
6 4) -2 0)°

BapuaHTt 4
1. ByayT nn cTpokun unm ctondupbl MaTpuL NUHENHO 3aBncMMbl? 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 ypaBHeHve 2> —10Z+34 =0 ¢ koMnneKkCHbIMM KOPHSIMU Z 1 22
BbIYUCIUTB:

a) i'(21+22); 6)|21_22|; B)4 2z,

4. Haiitv obpaTHyto maTpuuy A, ecnu
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