MNMHOBPHAYKN POCCUA
OSENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEITIbHOE YYPEXXOEHUE
BbICLLEIO O5PA3OBAHUA

«BOPOHEXXCKWU rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO
3aBeayrowmin kadeapon
MaTemMaTu4ecKoro aHanmaa

C/ A.[l. BaeB

(nognuce)
03.07.2018
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Kod u HaumeHosaHue ducyurnsiuHbl 8 coomeemcmaeuu ¢ Y4ebHbIM rnrinaHom

1. Wudp n HaumeHoBaHue cneumnanbHocTU: 30.05.01 MegumumHckaa Guoxnmms
2. Mpodunnb NoAroToBKM:

3. KBanudukauma BbinycKHUKA: cneumanuct

4. dopma oby4yeHuUA: oYHas

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

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

7. PekomeHpoBaHa: Hay4yHo-meToamyeckum CoBeTOM MaTeMaTMyeckoro dakynbTeTa,
03.07.2018, npoTtokon Ne0500-07

HaumMeHosaHue peKkoMeHOyrwel cmpykmypsel, dama, HOMepP rPOMoKoia

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



9.llenu n 3agayum y4eb6HON AUCLUUNIINHDI:

Llenb nsyyeHns gaHHon ONCUMUNIINHBI:

- cnocobCcTBOBaTH OBNAgEHUIO CTyAeHTaMn MatemMmaTU4eckum annapaTomM, HeobxoanumbiM Ans
peleHnss TeOpeTUYECKMX W MpPaKTUYECKUX 3agad, pasBUTMe Yy CTYAEHTOB CMOCOBHOCTU
CaMOCTOATENbHOIO  M3Yy4YeHUs1 MaTeMaTM4Yeckon nuTepaTtypbl W YMEHWS  BblpaxaTtb
MaTeMaTUYECKNM S13bIKOM ECTECTBEHHOHAYYHbIE U KITMHUYECKNE 3a4auu;

- cnocobcTBoBaTb POPMUPOBAHUIO Y CTYAEHTOB-OMOXMMMKOB CUCTEMHbBIX 3HAHWUWA, YMEHWA W©
HaBbIKOB MO MNPUMEHEHWIO MaTemMaTMYecKoro annapata pgnd peLleHns  HayudHbIX,
NPOU3BOACTBEHHbIX U Y4E€OHbIX 3a4au.

3agayun nsyyeHust ANCUMNINHDI:

- npuobpeTeHne CTygeHTaMyn MeTOLONOrMYeckon HanpaBreHHOCTMH,
pelleHnsa npobnem gokasaTenibHOM MeanLNHBI;

- (hopmupoBaHne y CTyOEHTOB JIOMMYECKOrO MbILMEHUS], YMEHUA TOYHO (OpPMYNMpPOBaTb
3agavy, CnocOBHOCTb BbIMSIEHATL FMaBHOE W BTOPOCTENEHHOE, YMEHUSA AenaTb BbiBOAbl Ha
OCHOBAHUW NOSYYEHHbIX Pe3yNbTaToOB U3MEPEHWM;

- oby4yeHne CTyQeHTOB MeTodaM MaTeMaTUYeCKOro adHanusa, KOTopble MPUMEHSIOTCA B
MeguMuMHe And  MOLENMPOBaHUA MNpPOLECCOB W MO3BOMSAKT M3BNeKatb Heobxoanmyto
MHpOPMaUNIO N3 pe3ynbTaTtoB HabnoaeHUn U N3MEPEHU, OLIEHMBATbL CTEMNEHb HALEXHOCTMU
NOMNyYEeHHbIX AAHHbIX;

- (bopmMmMpoBaHME HABbLIKOB U3Yy4EHUSI HAY4YHOW NUTEpaTypsbl.

CyllecTBEHHON [Ons

10. MecTo yyebHOM AncUMNIUHLI B cTpyKType OOI:

YyebHasa pgucuunnuHa «MaTtemaTtundeckunm aHanm3a» OTHocuTcs K OasoBon yactu bBrnoka 1
«OucumnnuHel (Mogynun)» ®epepanbHOro rocygapCrBeHHOro obpasoBaTenbHOro craHgapTa
Bbicwero obpasosaHus no cneyunansHoctn 30.05.01 MeanumnHckas buoxmummnsa (cneunanucr).
YyebHas gucumnnunHa «MaTemaTudeckunm aHanmsy» aBnseTcs  npeawecTsylowen  Aans
cnefywowmnx  OMCUMNAnH:  «Teopuss BEPOSTHOCTM M MaTtemaTuyeckasi CTaTUCTUKay,
«OKOHOMMKaY, «UMHpopmaTurkar, «MeguumHckas  MHopMaTUKay, «MexaHuka u
anekTpuyectBo», «OnTuka W aTtoMHasa dusnkay, «dPusmyeckaa xumusa», «MeguuymHckas
3MEKTPOHMKAY.

3HaHWSA, HaBbIKM U YMEHUS, MOSyYEHHbIE MPU OCBOEHWM AaHHOW AUCUMNNNHBLI HEOBXOAUMBI
obyyarowiemMycss AN OCYLLUECTBNEHUS  MEeOULMHCKOM UM Hay4yHO-UccreaoBaTenbCKon
AEeATEeNbHOCTU.

11. MNMnaHupyemble pe3ynbTaTbl O0y4YeHMA MO AucuMnMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NMaHMpYyeMbIMU pe3ynbTaTaMyM OCBOEHMSI oGpa3oBaTeribHOM
nporpamMmbl (KOMNETEHLUUAMU BbIMYCKHUKOB):

KomneTteHuus lMnaHnpyemble pe3ynbTaTtbl 0Oy4eHus
Kog HasBaHue
OK-01 | CnocobHocTb K abCTpakTHOMY | 3HaTb: OCHOBHbIE TEPMWUHbI W WHCTPYMEHTbI MaTteMaTU4ecKoro
MbILLIIEHWIO, aHanM3y, CUHTe3y aHanusa

yMeTb: abCTPaKTHO MbICNUTb, aHanM3npoBaTb, MPOM3BOANTL CUHTE3
BnageTb (MMeTb HaBblK(M)): Npvemamu abCTPaKTHOIO MbILMEHUS,
aHanusa, cuHTesa

OlIK-5 | roTOBHOCTb K WCMOMb30BAHUIO | 3HATb: OCHOBHblE TEPMUHbI W WHCTPYMEHTbl MaTeMaTuyeckoro

OCHOBHbIX (PU3NKO-XUMUYECKMX,
MaTeMaTU4ecKmnx n WHbIX
€CTeCTBEHHOHaYy4HbIX MOHATUN
M MeTogoB Mpu  pelleHun
npogeccnoHarnbHbIX 3agad

aHanni3a, metogbl CAMOKOHTpPOJ14 U np|/|o6peTeH|/|;| HOBbIX HaBbIKOB

yMeTb: abCTPaKTHO MbICIUTb, aHanNM3NpPoBaTb, MPOU3BOANTL CUHTES,
CaMOCTOATENbHO MPUMEHATb MeTodabl W cpeacTtBa  MNO3HaHuA,
00y4YyeHnss M CaMOKOHTPONS Ansi NpMOOpPEeTEHUsT HOBbIX 3HAHUN W
YMEHUA, B TOM 4MCIle B HOBbIX OOMNacTsiX, HEMNoCpPenCcTBEHHO He
CBfA3aHHbLIX CO cd)epon [eATenbHOCTU, pPasBUTUS COLMANbHBLIX U




npodeccnoHanbHbIX  KOMMNETEeHUUW, U3MEHEeHUs  Buaa  CBOeWn
npodeccnoHanbHON OeATENBHOCTH

Bnagetb (MMeTb HaBblK(K)): npMemMamu MPUMEHEHUSI OCHOBHbIX
MaTeMaTUYEeCKMX MOHATUN " MeTo0B npu peLueHnn
npodgeccnoHanbHbIX 3agay

12. O6beM AMCUMNNMHbI B 3a4eTHbIX eauHuuax/yac(s coomeemcemsuu ¢ y4ebHbiM naHom) — 1
3E / 252 vaca.

dPopmMma NPOMEXYTOUYHOW aTTecTauummn (savem/sksameH) — 3adeT (1 cemecTp), ak3ameH (2
cemecTp).

13. Buagbl yueb6HoM paboThbl

TpynoemMkocTb
Bcero Mo cemecTpam
Bug yuebHow paboTbl
1 cemecTp 2 cemecTp

AyOouTopHble 3aHATUA 144 72 72

B TOM 4uncne: nekunmn 36 18 18

npakTu4eckme

naboparopHble 108 54 54

CamocTtosiTensHas paborta 72 36 36

dopma NpoMeEXyTO4YHON aTTecTaumm 36

(3a4em — 0 4ac. / 9k3amMeH — _4ac.)

WToro: 252 108 144

13.1. CopepxaHue AUCUUNIUHbBI

n/n HaumeHoBaHwue pasgena

CopepxaHue pasgena ANCUUNnHbI
ONCUMNNUHBI
1. NNekuun

1.1 Mpeoen nepemeHHor BenuuuHbl. OnpefeneHne npegena Ha s3blke
nocnegosaTenbHocTEN. ApudmeTudeckne OeNcTBUS Hag npegenamu.
OnpegeneHue dyHkuuK. MNMoHATHeE cnoxHon dyHkumKn. Knaccudukauusa

BBegeHve B MaTeMaTU4eCKUN | areMeHTapHbIX dyHKLMI (uenble paunoHanbsHble, OpobHo-

aHanum3 pauuoHanbHble, uppaumnoHarnbeHble, TpaHcUeHaeHTHble). OnpegenexHve
npegena dyHkumn. beckoHeyHo Manas u  Gonbwas  QyHKUMK.
HenpepblBHOCTL ~ DyHKUMM B Touke. Touvkum paspbiBa U UX
knaccundpukaumsa. Ceonctea PYHKUMIN, HENPEPbIBHbIX Ha OTPE3Ke.

1.2 lMoHaTne npoussogHoW. [eomeTpuyeckun U PUBNYECKUIA  CMBbICH
npoussogHon. AuddepeHumpyemocTb dyHKUMN. OCHOBHble MpasBuna
anddepeHunpoBaHus. MponsBogHble CROXHOW hyHKUMKM, OOpaTHON
dyHKUMKN. ToHsaTue anddepeHumana. MpubnuxKeHHble BbIYUCIIEHUSA C

[ndpchepeHLmManbHoe NMOMOLLIbIO nmcbcbePeHumana. [MponsBogHble  BbICLWUIMX  MOPSAKOB
pasnuuHbiX yHKUMn. OuddepeHunansl BbiclUMX nopsakos. [pasuno

ucuncrieHne QyHKLMM OOHOro n U . "

NEPEMEHHOTO onutansa. WccnegosaHue dyHKUMA MeTogamMu aHanusa. WHTepBanbl
MOHOTOHHOrO N3MeHeHns dyHKUUK. OKcTpemym dyHKU MK,
WccrnepoBaHne yHKUMW Ha SKCTPEMYM C MOMOLLbIO  MPOU3BOAHOM
BTOPOro nopsaka. Y4YacTKu BbIMYKNOCTU rpaduka  @yHKUMKU. Toukn
nepernba. AcumnToTbl rpadurka dyHkuun. ObLwas cxema uccrnefoBaHus
rpaduvka yHKUNN.

1.3 HeonpegeneHHbIn nHTerpan (onpepenenue HeornpeneneHHoro

WHTerpansHoe ncyumcneHve
dYHKUUN OOHOrO NEepemMeHHoro

WHTErpana, ero CBOWCTBa, Tabnuua HeonpeneneHHbIX WHTErpanos).
MeTon WHTErpupoBaHWsl, OCHOBAHHbLIA Ha WHBAPWAHTHOCTM OpPMbI
HeonpedeneHHoro  uHterpana  (Metod  3ameHbl  nepemMeHHORN).




WuTerpmpoBaHne no 4vactam. VHTerpnpoBaHue Opo6HO-paumoHanbHbIX
BblpaXXeHun (MHTerpupoBaHue papoben npocTenwiero Buaa, MNOHATUE
HenpaBunbHOM [Apobu, pasnoxeHue npaBuibHONW ApOBUM Ha Ccymmy

NPOCTENLLNX apoben). UHTerpupoBaHue TPUTOHOMETPUYECKUX
BbIpaXXeHUN.
OnpepeneHHbii WHTerpan (onpepeneHve Ha

OCHOBE reomMeTpunyeckon 3agaym o] nnowaan KPVMBONUHEWNHOM
Tpaneuuun), ero CBOWCTBa. WIHTerpan C NEepeMEHHbIM BEPXHUM
npegenom. ®opmyna HbetoToHa — JlenbHuua. 3ameHa nepemMeHHon B
onpeaeneHHoM uHTerpane. IHTerpupoBaHve no 4acTsm.
[eomeTpyyeckme u  uandeckme 3agadM € UCMOMb30BaHWEM
OonpefeneHHoro uHterpana (BblMMCMEHWE NIowWaan NOCKON urypsl,
BbluMcrieHne paboTbl nepemMeHHon cunbl). HecobcTBeHHblE MHTErpansl
(OT HeorpaHMYeHHbIX (PYHKLMI, C BECKOHEYHbIMW Npeaenamm).

1.4

OndpdepeHunansHoe
ncyncrneHune PYHKLMK
HECKOMbKNX NepeMeHHbIX

OYHKUMM  HECKOMbKMX  MEepeMeHHbIXx  (onpegeneHue,  obnacTb
onpegeneHus). MNpegen YHKUUN HECKOMbKUX NEepeMEeHHbIX, Cnocobbl
BbluMcreHus. HenpepbiBHOCTb  (pyHKUmMKM. OnpegeneHne  4acTHbIX
NPOn3BOAHbIX, UX reoMeTpuyeckuin cmbicn. MonHein anddepeHumnan Kak
cymma YaCTHbIX anddepeHumnanos, NpUNoXxeHue MOMHOro
andbdepeHumana.

[MponsBoaHble BbICLUMX MOPSAKOB (06O3HayYeHue, MOHSATUWHBLIA CMBbICH,
4oKa3aTenbCTBO Teopembl o} CMeLlaHHbIX NPOW3BOAHbIX).
OndbdepeHumanbl BbICLLUMX NOPAOKOB.
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WHTerpansHoe ncuncnexHve
hyHKLMM HECKOMbKMX
nepeMeHHbIX

MHTerpupoBaHue yHKUUA OBYX NepeMeHHbix. OnpegeneHne OBONHOMO
WHTEerpana, ero reoMeTpuyeckUin CMbICH, CBOWCTBA. BbluncneHnue
OBOMHOro MHTErpana ans npsiMoyrosisHon 1 KpMBOSNMHENHON obnacTten.
3ameHa nepemMeHHOM B ABOWMHOM MWHTerpane. lNpunoxeHue ABOWMHOMO
WHTerpana K BblYUCMEHMIO NNowagen nnockmx uryp n u3nyeckmx
BEMNNYMH.

1.6

JInHelHas anrebpa.
BekTopHas anrebpa

Matpuubl. OCHOBHblE MNOHATUS W OMNPeAerneHns, OCHOBHble BUAbI
matpuy. Onepaumm Hag wmatpuuamu .Onpegenutenu 2, 3, n-ro
nopsiakoB u nx ceoncTtea. ObpaTHasa matpuua. Teopema CyLeCcTBOBaHNS
W  eOUHCTBEHHOCTM obOpaTHonm MaTpuubl. HaxoxgeHve obpaTtHon
mMaTtpuubl. PeweHne maTtpuyHbix YypaBHeHun. Popmynbl Kpamepa.
CuncteMbl NMMHENHBIX anrebpanyecknux ypaBHEHWI, OCHOBHbIE MOHATUSA U
onpegenennsi. COBMECTHOCTb CWUCTEM JIMHEWHbIX anrebpanyecknx
ypaBHeHunn. Teopema KpoHekepa — Kanennu. MeTogbl HaxoXaeHus
PELLEHMS CUCTEMbI JIMHENHbIX anrebpanyeckux ypaBHeHWW (meTtof
Kpamepa, metog [aycca, matpuuHbin MeTod). OgHOpogHble cucTemsl
nuHenHbix anrebpandeckux ypaBHeHWWA. OCHOBHble MOHATUSA U
onpegenenuns. dyHaameHTanbHas cuctema peweHun. OnpegeneHue
BEKTOpa KaK arnemeHTa nuHernHoro npocTpaHcTaa. JInHenHsle onepaunn
Hag BekTopamu. CkansipHOe, BEeKTOpHOe, CMeluaHHOe W [OBOMHOe
BEKTOPHOE MNPOM3BEAEHUS BEKTOPOB, WX OCHOBHble CBOWCTBA,
reomMeTpuyecknn n duandeckun cmbicn. KoopamHaTHOe BblpaXeHue
npovnsseeHUn BEKTOPOB.

1.7

AHanuTtuyeckasa reomeTpua

O6Wwwne noHATUA O JMHWW, TOBEPXHOCTU. YpPaBHEHUA TNUHUA U©
nosepxHocten. [lonspHble koopauHaTtbl. [lpsAmMass Ha NNOCKOCTW.
PasnuuHble ¢opmbl ypaBHEHUI MpsMOM Ha nnockoctu. BsaumHoe
nonoxeHme npsaAMbIX Ha nnockoctn. [llpamasg M NNOCKoCTb B
NPOCTpaHCTBE. YpaBHEHUA MNIOCKOCTM W  ypaBHEHUS MpPsSMOW B
npoctpaHcTBe. B3avmHoe pacnosiokeHne npsaMbiX U MNSIOCKOCTEN.
eomeTpuyeckne onpeneneHns KpuBbIX BTOPOro nopsigka (annunc,
runepbona, napabona). BbiBOA KAaHOHNYECKMX YPABHEHUN ITUX KPUBBIX,
NMOCTPOEHME KPMBbLIX BTOPOro Mnopsigka Mo WX KAaHOHUYECKOMY
ypaBHeHuto. [peobpa3oBaHMe [eKapTOBbIX KOOpAMHAT Ha MIIOCKOCTW.
MpuBegeHne oOWEro ypaBHEHMSI KPWUBOW BTOpPOro nopsigka kK
KaHOHM4eckomy BuAay. [loBepxHOCTM BTOpOro nopsaka (snnuncoua,
napabonouasl, rmnepbonounasl, LMIUHAP, KOHYC), WX KaHOHW4Yeckue
ypaBHeHusa. MeToa ceveHun B uccrefoBaHuM (GoOpMbl MOBEPXHOCTEMN.
MpuBegeHne oOLWEro ypaBHEHWs KPUBOW W MOBEPXHOCTM BTOPOro
nopsiika K KaHOHU4YeCcKOMY BUAY.

1.8

OO6bIKHOBEHHbIE
andpdepeHumnansHble
ypaBHeHUs

Obuwwue NOHATUSA Teopun gnddepeHumanbHbIX YypaBHEHWIA.
OundpdbepeHumnansHble  ypaBHEHUSA I nopsgka, paspelueHHble
OTHOCUTENBLHO npounssogHon. YactHoe " obulee peLueHue




andbdepeHumansHOro ypaBHEHUSI MEPBOro nopsigka. YpaBHEHUs C
pasgenstowmMmmncs nepemMeHHbIMMU. PeweHune NPOCTENLLINX
anddepeHUnansbHbIX ypaBHEHUI NepBOro nopsiaka, NpUBOOSALUMXCA K
ypaBHEHUSAM C pasaensaoLLMMnca nepeMeHHbIMU.

Mpoctenwmne puddepeHLmanbHble ypaBHEHUA BbICLUMX MOPSOKOB.
PeweHne npoctenwmnx puddepeHLmanbHbiX YpPaBHEHUN  BbICLLNX
nopsiakoB. YacTHoe u obuiee pelleHre anddepeHumnansHbIX ypaBHEHNIA
BbICLUMX MOPSAKOB. HaxoxgeHne npou3BOSibHbIX MOCTOSHHBLIX 06LLero
pELLEHMS C UCMONb30BaHNEM HavanbHbIX YCNOBUWA. PelueHne NUHENHbIX
OOHOPOAHbIX AnddepeHUnanbHbIX YpPaBHEHWA BbICLUMX MOPSAKOB C
NOCTOSIHHLIMW KO3hULMEHTAMN.

Mcnonb3oBaHne andpepeHumanbHbIX YpaBHEHUMNA B
3agavax.

NPUKNagHbIX

1.9

YpaBHeHus B
NPON3BOAHbIX

YaCTHbIX

OudpdepeHunansHble ypaBHEHMS B 4YacTHbIX MPOM3BOAHbLIX MEPBOro
nopsigka. JIMHenmHble oAHOpoAHble  ypaBHeHus.  KBasunuvHenHble
ypaBHeHuns. HenunHelHble ypaBHeHUS. YpaBHEHME NepeHoca BellecTBa
notokoM Bo3ayxa. OCHOBHble YpaBHEHWSI MaTeMaTuyeckon (PU3nKN n
nocTaHOBKa  HauvanbHO-KpaeBbIX  3ajad. [MoHATME  KOPPEKTHO
noctaBneHHoOM 3ajayn. BbiBOA ypaBHeHMs ManbiX MNOMEpeYHbIX
konebaHui cTpyHbl. [locTtaHoBka 3agay Kowwn. Knaccmudumkauus
rpaHnyHbIX ycrnoBui. CMmellaHHas 3agadva Ans BOSIHOBOrO YpPaBHEHWS.
Mpumepbl 3agay, CBOASLMECS K PELUEHWIO BOJIHOBOMO YpPaBHEHWUS.
BbiBog ypaBHeHunsa auddysun. BbiBog ypaBHEHMS TennonpoBOAHOCTH.
MoctaHoBka 3agaun Kowwn. Buabl rpaHuyHbix ycnosBuin. CmeluaHHas
3agava. Matematmyeckme Mogenu CTaunmoHapHbIX NPOLIECCOB.

1.10

MaTtemaTnyeckoe
mMogenuposaHve n obpaboTka
pe3ynbTaTtoB M3MEepPEHUS

OcCHOBblI MaTemaTM4ecKoro MOAENUPOBaHWs. Teopus MOrpeLiHOCTeNn.
MeToa HaMMeHbLUNX KBaapaToB..

2. JlabopaTopHble 3aHATUSA
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BBegeHve B matemaTudeckun
aHanms

BbluucneHve npegenoB  nocnegoBaTenbHOCTEWN.
aencteua  Hag —npegenamu.  Bbluucnenue
WccnegoBaHne yHKUMM Ha HENPEepbIBHOCTb.
paspbiBa 1 nx poaa.

ApudmeTnyeckme
npegena  yHKUMN.
OnpepeneHve To4ek

2.2

OundbdepeHumansHoe
ucymcneHne yHKUMU OOHOro
nepemMeHHoro

BbluncneHve npovsBOAHbIX AneMeHTapHbiX yHKuun. Bbluncnexve
NPON3BOAHbIX CINOXHbIX PYHKUMA. 0bpaTHbIX PyHKUMIA. MMprubnmKeHHble
BblYMCMEHUA C Momolbio anddepeHumnana. lMponsBogHble BbICLLUMX
nopsaKkoB pasnunyHbix yHKUMA. OuddepeHumansl BbICLLUMX MOPSLKOB.
MpaBuno  JlonuTtans. WccneposaHne  yHKUMA € NOMOLLBIO
NPOU3BOAHBIX.

2.3

MHTeraJ'IbHOS ncymucneHune
(byH KU ogHOro nepemMmeHHoro

Bbluncnenuve HeonpegeneHHbIX WMHTEerpanoB pasfindHbiMun cnocobamu.
Bbluncnenuve onpegeneHHbIX KnHTerparos. PeweHne 3agad Ha
NnpunoXeHna onpenerieHHbIX UHTerpasnos.

2.4

OndpdepeHunansHoe
ncuymcneHue dYyHKLMK
HECKONbKUX NepemMeHHbIX

BbluncneHne yacTHbIX MPOU3BOAHbLIX (PYHKLMIA HECKOIbKUX NEePEMEHHbIX.
MonHbin  anddepeHuman  MYHKUUMM  HECKONbKUX  NEPEMEHHbIX.
lMponssogHble 1 auddepeHumansl BbICUUMX MNOPSAKOB Ans PyHKUMI
HECKOINbKUX NePEMEHHbIX.

2.5

WHTerpansHoe

dyHKUNN
nepemMeHHbIX

ncymucneHune
HEeCKOINMbKNX

BbluncneHve OBOMHBIX WHTerpanoB. 3ameHa MepemMeHHON B [BOVHOM
uwHTerpane. [lpunoxeHne [OBOWHOrO WHTErpana K  BbIMUCIEHUIO
nnoLuagen nockux puryp U dusn4eckux BENUYH.

2.6

JlnHelHas anrebpa.

OnemeHTapHble npeobpasoBaHus mMaTpuy,. Bbluncnenuve
onpegenuTenen pasHbiXx nopsinkoB. HaxoxgeHwe obpaTHOW MaTpuubl.
PelweHne cucTteM nUHeENHbIX anrebpanvyeckux ypaBHEHUA METOLOM
Kpamepa n Naycca.

2.7

BekTopHas anre6pa

JInHenHble onepauun Hag BekTopamu. CkansipHoe,
CMELWlaHHOe W  [BOWMHOE BEKTOPHOE MNpou3BeaEHMs
KoopauHaTHOe BblpaXeHue NponssefeHnin BEKTOPOB.

BEKTOpHoe,
BEKTOPOB.

2.8

AHanuTtuyeckasa reomeTpua

MonapHble  koopauHatel. [lpamaa Ha  nnockoctn.  BaaumHoe
pacnonoxeHue npsMblX Ha nnockoctn. [lpaMas M nrockocTb B
NPOCTPaHCTBE. YpaBHEHUA TMIOCKOCTM W  ypaBHEHUS MpsAMOM B
npoctpaHcTBe. B3avMmHOe pacnornoXeHwe mnpsMbiX U MNIIOCKOCTEN.
lMpeobpasoBaHne OekapTOBbIX KOOpAMHAT Ha mnockocTu. lNpuBeaeHue
o6LLero ypaBHeHWS KpMBOM BTOPOrO Nnopsiaka K KaHOHUYECKOMY Buay.

MoBepxHOoCTM  BTOpOro  nopsigka  (anmnuncoug,  napabonougpl,
rmnepbonovabl, UMNUHAP, KOHYC), UX KaHOHMYECKME ypaBHeHusi. MeToa




ceyeHun B nccriegoBaHum opmMbl noBepxHocTen. NpuBeaeHne obLero
ypaBHEHNS KPMBOM U MOBEPXHOCTU BTOPOro nopsika K KaHOHUYECKOMY

BMay.

2.9

OObIKHOBEHHbIE
andbdepeHumaneHblie
ypaBHeHMS

OundpdepeHunansHble ypaBHeHNs I nopsaka, paspelleHHble
OTHOCUTENBbHO npoussogHon. YactHoe " obuwee peLlueHune
anddepeHUnansHOro ypaBHEHUA NepBOro nopsaka. YpaBHeHWs C
pasgensowmmMmca nepemMeHHbIMU. PeweHune NPOCTENLLMX
anddepeHUmnanbHbIX ypaBHEHUI NEPBOro nopsiaka, NpUBOLSALUMXCA K
YPaBHEHUSIM C pa3gensaoLwuMnca NnepeMeHHbIMU.

MpocTtenwne auddepeHumanbHble YpPaBHEHUS BbICLUMX MNOPSLKOB.
PeweHne npoctenwmx guddepeHumnanbHbiX YpaBHEHUIA  BbICLLMX
nopsiakoB. YacTHoe n obuiee pelweHne anddepeHUnanbHbIX ypaBHEHNI
BbICLUMX MOPSAKOB. HaxoxgeHne npou3BOSibHbIX MOCTOSHHBLIX 06LLero
peLLeHns ¢ NCMNOoNb30BaHMEM HavarnbHbIX YCNOBUW. PelleHne nuHenHbIx
OLHOPOAHbIX AuddepeHLManbHbIX YPaBHEHMI BbICLUMX MOPSOKOB C
NOCTOAHHbLIMM KO3hpULIMEHTAMM.

Ucnonb3oBaHve aunddepeHUmnansHbiX ypaBHEHUN B NPUKNagHbIX
3agavax.

2.10

ypaBHEHMﬂ B YaCTHbIX
npon3BoAHbIX

OudpdepeHunanbHble ypaBHEHMS B 4YacCTHbIX MPOU3BOAHLIX MNEPBOro
nopsigka. JIMHemHble oAHOpoAHble  ypaBHeHus.  KBasunuvHenHble
ypaBHeHusl. HenuvHeliHble ypaBHEHWs. YpaBHEHME MepeHoca BellecTBa
notokom Bo3gyxa. CmellaHHas 3agada Ans BOSIHOBOrO YpaBHEHWUS.
PelwweHune 3agad Kown. Bugpl rpaHnyHblx ycnoeuii. CMmellaHHas 3agada.
MaTemaTnyeckme Mogenu CcTauMoHapHbIX MPOLECCOB.
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MaTemaTndeckoe
MoAennpoBaHne n obpaboTka
pe3ynbTaToB M3MEPEHUS

Bbluncnenuve ﬂOFpeLUHOCTeVI. I'IpmmeHeHme MeToda HaMMEHbLUNX
KBaapaToB.

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Bugbl 3aHATMIA (YacoB)
Ne HaumeHoBaHwue pasgena
JlabopaTopHble | CamocTosATenbHas
n/n ONCUMMNUHBI JNekuumn Bcero
3aHATUS paboTta
1 Beepenne B MaTemMaTu4yecKnn 5 10 8 20
aHanu3
2 OnddepeHunanbHoe  ucymcneHune
4 10 8 22
PYHKLMN OOHOrO NepemMeHHoro
3 WHTerpansHoe ncuucneHme yHKunm 4 10 8 29
O[HOr0 NEPEMEHHOro
4 OunddepeHumnansHoe  ncuucneHne
4 10 8 22
OYHKLMN HECKOMBKNX NEPEMEHHbIX
5 WHTerpansHoe ncuucneHme yHKunm 4 14 4 29
HECKONbKUX NepeMEHHbIX
6 INnHevinaa  anrebpa.  BekTopHas 4 10 8 29
anrebpa
7 AHanuTnyeckas reomeTpus 4 10 8 22
8 OObIKHOBEHHbIE 4 10 10 24
AnddepeHumnansHble ypaBHEHUs
9 YpaBHEHMUs B YaCTHbIX MPOU3BOAHBLIX 4 14 8 26
10 | MaTemaTu4eckoe MoaenupoBaHue u
2 10 2 14
06paboTka pe3ynbLTaToB U3MEPEHUS
OK3ameH 36
UTtoro: 36 108 72 252

14. MeToguuecKkue yKkasaHus Ansi 00y4aroLWwmxcs N0 0CBOEHUIO AUCLUMIIUHDbI

B uenom camoctoaTenbHas paboTa CTyOEeHTOB HanpaeneHa Ha 6onee rnybokoe uayydyeHue
CTyAeHTaMu  OTAENbHbIX  BOMPOCOB  Kypca C  MCMOSMb30BaHWEM  pPEeKOMeHOyeMoWn
AOMNONHUTENBHOM NUTEpaTypbl U APYrMX NHPOPMALMOHHBIX UICTOYHMKOB W BKITHOYAET:




- CaMOCTOSATENIbHOE U3y4YeHue CTyAeHTaMun OTAefNbHbIX BOMPOCOB, CBA3AHHbLIX C OTAESbHbIMN
yacTamm kypca. Heobxogumble anga 3aHATM MHPOPMaLUMOHHbIE MaTepuanbl NPegoCTaBNAsTCS
CTyAEHTaM B 3NIEKTPOHHOM BUAE;

- NnepeYveHb pa3fenoB Kypca, NnpeacraBnsemMblX CTyaeHTam B opMe pas3gaTtovyHoro martepuvana
C NOMETKON «CaMOCTOATENBHOY;

- AononHuTenbHasa npopaboTka NEKUMOHHbLIX MaTepuarnoB Mo 3anncam NPOYMTaHHbBIX NEKUNA 1
npeacTaBfeHHOro pasgaTtoyHoOro MaTepuana no TemaTuke Kypca;

- NOAroTOoBKa K y4acTuio B paboTe nMpakTUYeCcKUX 3aHATUIA MO NpeayCMOTPEHHBIM NPOrpaMmon
Temaw;

- (bopMMpoBaHME HEACHbIX BOMPOCOB ANSA WX PACCMOTPEHUS BO BPEMS NEKUMOHHBIX W
NPaKTUYECKNX 3aHATUI C MOMOLLIbIO NpenogasaTens.

CTyOeHTbl 3HAaKOMSATCS C TEOpeTMYEeCKMM MaTtepuaniom B Mpouecce NEeKUMOHHOro Kypca,
CaMOCTOATENBHO npopabaTtbiBaloT U ycBaMBalOT TEOpPeTUYECKNEe 3HAHUSA C UCMNOSIb30BaHMEM
pekomeHayemon y4yebHom nuTepaTtypbl, Yy4ebHO-meToaAuYeckMx nocobui, CornacHo
ykasaHHoMmy cnucky (n.15, 16).

O6y4yeHne nuy ¢ orpaHMYeHHbIMU BO3MOXHOCTAMMU 340POBbS OCYLLECTBSETCS C YY4eTOM UX
MHOnBMAYanbHbIX MNCUXOU3NYECKNX OCODBEHHOCTEM U B COOTBETCTBUM C WHAMBUAOYaNbHOWM
nporpamMmmon peabunuraumm.

[MpomexyTouHas atTectaumsa Ons nuy ¢ HapyLeHWsMW crnyxa npoBOAUTCA B MUCbMEHHOM
dopme, Npu 3TOM UCNONb3YTCA 0bLMe KpUTepun oueHnBaHus. pun HeobxoanmocTn Bpems
NnoaroToBKU Ha Kk3aMeHe MOXET OblTb yBENNYEHO.

Ana nuy c HapylweHMeM 3peHust AonyckaeTca ayauanbHoe npeaocTaBneHne WHgopmalmm
(Hanpumep, € UCNOMb30BaHMEM NPOrPaMM-CUHTE3ATOPOB peyn), a Tak Xe UCNOoSib30BaHWe Ha
NeKUMaX 3BYKO3anuCbIBaKOLINX YCTPOUCTB (AUKTOGOHOB M T.4.). Ha NeKuMoHHbIX 3aHATUAX U
nabopaTopHbIX 3aHATUAX NPU HEeoBXOAMMOCTU AOorMycKaeTca NpUCyTCTBUE accucteHTa. [lpu
npoBeAeHMM MNPOMEXYTOYHOW aTTecTauum Ansa nuy C HapyleHUMEM 3peHust TeCcTUpoBaHue
MOXeT BbITb 3aMEHEHO Ha ycTHOe cobecenoBaHue no Bornpocam. [pn HeobxoanmocTn, Bpems
NnoAroToBKN Ha 3Kk3aMeHe MOXET OblTb yBENNYEHO.

Ana nuuy c HapyweHuMsMK OMOpPHO-ABUraTenlbHOro annapata Ha MeKUMOHHbIX 3aHATUAX U
nabopaTopHbIX 3aHATUAX NpY HEOBXOANMMOCTM A0MNyCcKaeTCcsa NPUCYTCTBME aCCUCTEHTA.
[MpomexyTodHas aTtTectaumsa Ons Ny C HapyleHUsIMU OMOPHO-ABUraTernbHOro annaparta
NPOBOANTCA Ha OBLUMX OCHOBAHMSX, NMPU HEOOXOAMMOCTU Mpoueaypa dk3ameHa MOXET ObiTb
peanu3oBaHa ANCTaAHLUMOHHO.

15. NepeyeHb OCHOBHOW M AONONHUTENBLHOW NUTEepPaTypPbl, PECYPCOB MHTEPHET,

HeobXoaUMBIX ANA OCBOEHUS AUCLUNINHDI (Crucok numepamypbl 0hopMASEMCs 8 COOM8emcmeauu
¢ mpeboearusimu FOCT u ucrionb3yemcsi obujasi CK8o3Hasi Hymepauyusi 0515 ecex 8ud08 UCMOYHUKOS)
a) OCHOBHas nuTeparypa:

Ne n/n McTouHnK
KysHeuoB J1.A. COOpHMK 3adaHuin no BbiCWEN MaTemaTtuke. Tunosble pacudeTbl. / JI.A. Ky3sHeuoB. —
1 CI6.: Nanb, 2015. — 240 c. // N3patenbcTBO «JlaHb» : aNeKTpoHHO-OMbnunoteyHas cuctema. — URL:

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

BopoaouH A.H. OnemeHTapHbIl KypC TeOpum BEpPOSITHOCTENW M MaTemMaTU4YecKonW CTaTUCTUKK: y4YebH.
2 nocobuve / A.H. bopoanH. — CI16. : Nlaub, 2011. — 256 c. // UspgaTenbctBO «JlaHb» : 3MEeKTPOHHO-
onbnnoteydHas cuctema. — URL: http://e.lanbook.com/book/2026

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

Brbukos KO.H. Kypc ob6bikHOBEHHbIX AnddepeHumnanbHbix ypaBHeHun: y4ebH. nocobue / HO.H. Brubukos.
4 — CI6. : NaHb, 2011. — 304 c. // N3patenbctBo «JlaHb» : 3NeKTPOHHO-6MBNMoTeYHass cuctema. —
URL:http://e.lanbook.com/book/1542

6) fJononHWUTenNbHas NuTepaTypa:

Ne n/n McTouHnk
Kyopsisues J1.[. KpaTkuin kypc matemartudeckoro aHanu3a : y4ebHuk. B 2 1. / J1.O. KygpsiBueB .—
5 BucaruHac : Alfa, 1998-.T. 1: OuddepeHunansHoe U UHTErpanbHOe UCYMCNEHUS (YHKLMKU OOHOM

nepemeHHon. Pagpl .— 1998 .— 397 c.

6 Kyopsisues J1.[0. KpaTkuin kypc MaTemMatuyeckoro aHanmaa : Y4ebHuk ans ctyd. dus.-MaT. U UHX.-us.




crey. By3oB: B 2 1. / JI1.[1. KygpsBueB .— Bucarnnac : Alfa, 1998-.T. 2: [OQuddepeHumanbHoe u
WHTerpanbHoe NcHMcneHnss PYHKLUUN MHOTMX NepeMeHHbIX. FapMoHuyeckui aHanua .— 1998 .— 381 c.

7 ®uxteHronsl, .M. OcHoBbl MaTeMaTtuyeckoro aHanusa: y4ebHuk / . M. ®duxteHronsl .— CI16. : JlaHb,
2001-T. 1. -440c.
8 ®uxteHronsl, .M. OcHoBbI MaTemaTtuyeckoro aHanuaa: yuyebHuk / . M. ®duxtenronsy .— CI16. : JlaHb,

2001. — T.2.-463c.

B) MHG)OPMaLMOHHbIE 3MIEKTPOHHO-06pa3oBaTesibHble PecypChbl:

Ne n/n Pecypcbl IHTepHeT
CknsagHeB C.A. MatemaTtudeckmn aHanus (MHoxectBa. MeTon maTemMaTU4ecKOW WMHAYKUUK): ydeBH.
9 nocobue ansa BsysoB / C.A. CknagHes, C.B. lNucapesa. — Boponex : WML BIry, 2012 . 23 c. //

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

16. MNepeyeHb y4ebOHO-MeTOAMYECKOro obecrnevyeHUs ANsl CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, rocobus, 3adaqyHuKku, MemodoudecKue yKa3aHusi MO 8bIMOSTHEHUIO
rnpakmu4eckux (KOHMposibHbIX) pabom u 0p.)

Ne n/n McTOYHUK
AHTOHOB B./. DnemeHTapHast MaTemaTuka ansi NepBOKypCHUKA : y4ebH. nocobue / B.M.
1 AHTOHOB, ®.1. Konenesuy. — CI16. : Jlanb, 2013. — 112 c. // NagaTenbcTBO «JlaHb»:
3NEeKTPOHHO-0MbnnoTteyHas cuctema. — URL: http://e.lanbook. com/book/ 5701
MuHocueB B. COOpHMK HAMBUAYaNbHbIX 3a4aHUIA NO MaTeMaTUKe AN TEXHUHECKUX BbICLLIMX
y4ebHbIX 3aBeaeHuin. HacTb 2. [OnekTpoHHbIN pecypc] : YuebHble nocobus / B. MuHocueB [u
ap.]. — CI16. : NaHb, 2013. — 320 c. // N3gaTenbcTBO «JlaHb» : 3NEeKTPOHHO-6MbnnoTeyHas
cuctema. — URL: http://e.lanbook.com/book/32816
Byrpos A.C. AnddepeHunanbHble ypaBHeHMs1. KpaTHble uHTerpansl. Psaabl. @yHKuun
3 KOMMMEKCHOro nepemeHHoro : y4ebHuk / A.C. byrpos, C.M. Hukonbckmin. — PocTtoB H/[ :
deHuke, 1997 .— 511 c.
4 MapTuHcoH J1.K. OnddepeHumnanbHble ypaBHEHUS MaTemaTuieckon pusnkin: y4ebruk / J1.K.
MapTuHcoH, K0.U. Manos. — M.: MI'TY um.H.D.baymana, 1996 .— 364 c.
CknsagHeB C.A. MaTemaTtumdeckuin aHanm3 (Ymicnosble nocriegoBaTtensHocTtn) / C.A. CknsgHes,
5 C.B. Mucapesa. — BopoHex : umnu By, 2012 — 26 c. 1l
URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m12-136.pdf>.
6 OdnddepeHumanbHble ypaBHEHMS: KOHCNEKTbI nekuni, sonpocel 1 3agayvm / U.H. MNpsako, J1.M1.
MeTtpoBa. — BopoHex, 2015 // URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-219.pdf>

17. UHcpopmaLMOHHbIE TEXHONOIMU, UCNoNb3yeMble ANA peanu3auum y4ebHown
AUCLUMNNUHBI, BKIOYasa nporpaMmmMHoe obecneyeHne u HOpMaLMOHHO-CNpaBoOYHbIe
cuctembl (Npu HeO6XO0AMMOCTH)

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

(npu ucnonb3o08aHuUuU abopamopHo20 0bopydo8aHUs yKa3bleamb MOMHbIU NepeyeHb, npu 601bWOM Konudecmese
0bopydosaHusi MOXHO 8blHecmu OaHHbIU pa3der 8 rnpuroxeHue K paboyel npozpamme)

1. Tunosoe o6opyuoaaH|/|e ayanTopun and nekKuynoHHbIX 3aHATUN: OOCKa, Merl, TpAnka.

2. TunoBoe obopyaoBaHue aygutopun onst nabopaTopHbIX 3aHATUIA: OCKa, Men, TpsAnka.

19. ®PoHA OLEHOYHbIX CPEeACTB:

19.1. MepeyvyeHb KOMMNETEHUUM C YKa3zaHUeM 3TanoB (hopMUpPOBaHUA U
nnaHupyeMbix pe3ynbTaTtoB 00y4eHus

Kog u MnaHnpyemble pesynbTaThl OTanbl hopMmpoBaHUs
cogepxaHue 06y4eHus (NnokasaTenu OCTUXEHUS KoMneTeHuum (pasgens o0C*
KOMMeTeHLmn 3a[1aHHOr0 YPOBHSI OCBOEHUS (TEeMbl) AUCLMNITUHBI K (cpencTBa
KOMMNEeTEHL MM NOCPencTBOM Moayns U ux OLleHMBaHus)
hOpMUPOBAHUS 3HAHWUIA, YMEHUIA, HanMeHoBaHue)
HaBbIKOB)

OK-1 3HaTb OCHOBHbIE TEPMUHbI U Paspgen 1. BBepeHve B KoHTpornbHble

CnocobHOCTb K | MHCTPYMEHTBI MaTeMaTUYeCKOro MaTeMaTU4ecknin aHanua paboThl



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

abcTpakTHOMY
MbILLIEHNIO,
aHanusy, CMHTesy

aHanumsa, MeToabl CAMOKOHTPOIIA U
ano6peTeH|/|$| HOBbIX HaBbIKOB

YMeTb abCTpakTHO MbICMNTb,
aHanuaupoBaTb, MPOM3BOAUTb
CUHTE3, CaMOCTOSTENbHO NPUMEHATD
MeTOoAbl 1 cpeacTBa NO3HaHUS,
0ByyeHnsa n camoKOHTpons Ans
npuobpeTeHns HOBbIX 3HAHUI U
YMEHMWI, B TOM YMCIE B HOBbIX
obrnacTsax, HeNnoCcpeaCTBEHHO He
CBsi3aHHbIX CO chepon
AeATeNbHOCTU, pas3BUTKA
coumanbHbIX 1 NpodeccroHanbHbIX
KOMMETEHLMIN, U3MEHEHNS BUaaA
cBoen npodeccmoHanbHom
OesATenbHOCTH

Bnagetb npuemamu abcTpakTHOro
MbILLMEHNS, aHanNu3a, CuHTe3a

Paspgen 2.
OndpdepeHunansHoe
ncuncrneHue PyHKUUN

OIHOro NepeMeHHOro
Pasgen 3. UHTerpansHoe
ncyncreHune PYHKLUMM
OZHOro NepeMeHHOro
Paspgen 4,
OudbdepeHuymansHoe
ncymcneHne PYHKUMM
HECKOJITbKMX NEPEMEHHbIX
Pasgen 5. UHTerpansHoe
ncyncreHue PYHKLUMM
HECKONbKNX NepeMeHHbIX
Pasgpen 6. JluHenHas
anre6pa. BekTopHas
anrebpa

Pasgen 7.
AHanutuyeckas
reomeTpus

Paspgen 8.
OGbIKHOBEHHbIE
andbdepeHumanbHble
ypaBHEHUsI

Pasgen 9. YpaBHeHus B
YaCTHbIX MPOM3BOAHbIX

Paspen 10.
MaTtemaTndeckoe
MogenvpoBaHme "

obpaboTka pesynbTaToB
n3MepeHuns

OrlK-5
[loTOBHOCTbL K
MCMNONb30BaHNIO
OCHOBHbIX
dmamko-
XUMUYECKUX,
MaTemMaTUYecKmx
" MHBIX
€CTeCTBEHHOHay4
HbIX TMOHATUA W
MeToa0B npm
peLlueHnn
npodeccnoHarsnbH
bIX 3aga4

3HaTb OCHOBHbIE TEPMWUHDbI n
WHCTPYMEHTbI mMaTemMaTn4ecKkoro
aHann3a, MeTodbl CaMOKOHTpONA ”
ﬂpVIOGpeTeHI/IFI HOBbIX HaBbIKOB.

YmeTb abcTpakTHO MbICNUTb,
aHanuaMpoBaTb, npou3BoauTb
CUHTE3, CaMOCTOATENBHO NMPUMEHSTH
MeToAabl W cpeactBa  MO3HaHUSA,
obyyeHna wn caMOKOHTpons Aans
npMOBpeTEHNST HOBbLIX 3HAHUA U
YMEHWA, B TOM 4uUCre B HOBbIX
obrnacTtsax, HemnocpeacTBEHHO  He
CBSI3aHHbIX co cdhepon
AEeATENBHOCTH, pas3BuUTKA
coumanbHbIX U NPOdECCUOHANbHBLIX
KOMMEeTeHUMN, WU3MEHeHMs  BuAa
CBOEM npodgeccuoHanbHom
AEeATENBHOCTMW.

Bnagets npvemamn npuMeHeHus
OCHOBHbIX MaTeMaTU4eCKnx MOHATUI
" MeToa0B npu peLueHnn
npodyeccuoHarbHbIX 3agay

Paspgpen 1. Beepenve B
MaTtemMaTU4ecknin aHanua
Paspen 2.
OudbdepeHuymansHoe
ncuncneHue dyHKUMN
OLHOro NepeMeHHOro
Pasgen 3. NHTerpansHoe
ucuymcneHve dyHKUNN
OLHOro NEPEeMeEHHOro

Pasoen 4.
OndpdepeHunansHoe
ucyucneHune dYHKLUMM

HECKOJNbKMX NepeMeHHbIX
Pasgen 5. UHTerpansHoe

ncumcneHue YHKLUMM
HECKOJNbKMX NepeMeHHbIX
Pasgen 6. JluHenHas
anrebpa. BekTopHas
anrebpa

Pasgen 7.
AHanutunyeckas
reomeTpusi

Paspgen 8.
OOGbIKHOBEHHbIE
andbdepeHumanbHble
ypaBHEHUsI

Pasgen 9. YpaBHeHus B
YaCTHbIX NPOM3BOAHbIX

Pasgen 10.
MartemaTtndeckoe
MOAenNupoBaHue "

obpaboTka pe3ynbTaToB
n3MepeHus




MpomexyToyHas aTTectauma (3aver) Komnnekt KMM Ne1

MpomexyToyHas aTTecTauus (3K3aMeH) Komnnekt KMM Ne2

19.2 OnucaHue KpuTepmueB U LWKanbl OLlEHUBAHUA KOMMNETEHUUN (pe3ynbTaTtoB 00y4eHus)
Npyu NPOMeXyTo4YHOWN aTTecTauum

Ansa oueHnBaHMsa pesynbTaToB 0Oy4eHMs Ha 3a4eTe UCMOoMb3YTCH cneayoLme:

1) 3HaHne y4yebHOro matepmana n BnageHne noHATUNHBIM annapaTtoM ANCUUNIINHDI;

2) yMeHMe cBsA3biBaTb TEOPUIO C NPAKTUKON;

3) yMeHune nnniocTpnupoBaTb OTBET NpuMepamu;

4) yMeHVe NpUMEeHsATb MeToAbl MaTeMaTMYeCKOro aHanmnsa ans peLleHns npuknagHblx 3agay.

[ns oueHnBaHusi pe3ynbTaToB 00y4YeHUs1 Ha 3a4eTe UCMOoNb3yeTCs — 3a4TEHO, HE 3a4TEHO
CoOTHOLLIEHWE NoKasaTenen, KpUTePUEB U LKanbl OLEHMBAHUS pe3yrnbTaToB 00yYeHUs.

KpuTepum oueHnBaHnst KOMNETEHLNI LLikana oueHokK
CdopmmpoBaHHble  3HaHMst 00 OCHOBHbIX TepMUHAX W UHCTPYMEHTax 3aumeHo
MaTeMaTM4eCcKoro aHanusa, 0 MeTofdax CaMOKOHTPOSs U NMpuobpeTeHns HOBbIX

HaBbIKOB.
CdopmnpoBaHHoe yMeHne abCTpakTHO MbICMWMTb, aHanu3upoBaTb, MPOU3BOAUTL
CMHTE3, CaMOCTOATENBHO NPUMEHATL METOAbI U CPEACTBA NO3HAHWSA, 06yYeHns 1
CaMOKOHTPONs Ans nNpuobpeTeHns HOBbIX 3HaHWWA M YMEHUW, B TOM 4ucCne B
HOBbIX 06nacTaX, HEMOCPEACTBEHHO HE CBSA3aHHbIX CO Chepon AesATEernbHOCTH,
pasBuTUS coumanbHbiX M NPOdECCUOHAnNbHbIX KOMMETEHLUMI, U3MEHEeHNa Buaa
cBoen npodeccnoHanbHoOn OeATENbHOCTMY.

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

[nsa oueHnBaHMs pesynbTaToB 06y4eHMst HA 9K3aMeHe NCMONb3YTCA CrieayoLme:

1) 3HaHue y4ebHOro matepuarna v BnageHue noHATUHbIM annapaToM AUCLUNINHLI,

2) yMeHUe cBsA3biBaTb TEOPUIO C MPAKTUKOMN;

3) yMeHue pellaTb NpakTUYECKNE 3aHATUS;

4) ymeHue UnnicTpupoBaTb OTBET NpUMepamMu;

5) yMeHne NpUMeHATb MeToAbl MaTeEMaTMYECKOro aHanuaa ang pelweHnsa npuknagHbix 3agau.

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

CooTHOLEeHME NoKkasaTeneun, KpuUtepmeB 1 LWKasbl OueHNBaHUA pe3yrbTaToB 06yqu|/|$|.

YpoBeHb
KpuTtepun oueHmMBaHns kKoMmneTeHuni ccpopmumposaH Llkana oueHok
HOCTH
KOMMNEeTeHUNN
CdopmnpoBaHHble 3HaHMA OO OCHOBHbIX TEPMUHAX W MHCTPYMeHTax | [losbllweHHbIl OminuyHo
MaTeMaTM4yeckoro aHanm3a, O MeTodax CaMOKOHTpons U ypoeeHb

npuobpeTeHNs HOBbIX HaBbIKOB.

CdopmupoBaHHOe yMeHWe abCTpakTHO MbICIUTb, aHanM3upoBaThb,
NPOU3BOAUTL CUHTE3, CaMOCTOATENbHO MNPUMEHATb MeTodbl W
cpefacTBa NosHaHusA, 00y4eHWs U CaMOKOHTPONs Ans npuobpeTeHus
HOBbIX 3HaHWA W YMEHWW, B TOM u4WCre B HOBbIX 0ONacTsx,
HenocpeacTBEHHO He CBA3aHHbIX CO cpepor AesATenbHOCTHN, pa3BUTUSA
counanbHbIX U I'IpOCbeCCI/IOHaJ'IbHI:IX KOMI‘IeTeHLI.I/IVI, M3MEeHEeHUd BuUaa




cBOem npocheccmoHanbHOM OeATeNbHOCTU.

CdopmmpoBaHHble, HO  cogepxawme  oTaernibHble  npobenbl ba3zoeniti Xopowo
npegctaBneHnss o6  OCHOBHbIX  TEPMUHAX W MHCTPYMEHTax YpPO8EHb
MaTeMaTM4yeckoro aHammu3a, O MeTodax CaMOKOHTpons u
NprMobpeTEHNST HOBbIX HaBbIKOB.

YcnelwHoe, HO cogepXallee otaenbHble npobensl ymeHne abCcTpakTHO
MbICNUTb, aHanuM3npoBaTb, MNPOU3BOAUTL CUHTE3, CaMOCTOSITENbLHO
NPUMEHSTb MeTOAbl U cpeacTBa No3HaHUs!, 06YyYEHMS U CAMOKOHTPONS
ans npuobpeTeHnsa HOBbIX 3HAHMW U YMEHUIN, B TOM YUCIE B HOBbIX
obnactsx, HenocpeacTBEHHO  He  CBfA3aHHbIX €O cdepon
OEeATEeNbHOCTN, pasBMTUSE  couMmarnbHbiX M NPOdECCUOHANbHBLIX
KOMNETEHUMA, UN3MEHeHMs Buaa CcBoen  npodbeccrmoHanbHom

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

npuobpeTeHns HOBbIX HaBbIKOB.

YcnewHoe, HO He CUCTEMHOE YMeHne abCTpakTHO MbICNUTD,
aHanuamposaTb, NPOW3BOAWNTbL CUHTE3, CaMOCTOATENbHO MPUMEHSTb
MeTodbl W cpeacTBa MoO3HaHWs, OByyeHWss M CaMOKOHTpons Ans
nNpuoBpeTEHNA HOBbIX 3HAHWA W YMEHWW, B TOM 4MCIE B HOBbIX
obnacTtsax, HENOCPeACTBEHHO  He  CBHA3aHHbIX CO  cepow
OEeATenbHOCTW, pasBUMTUS  couMmanbHblX U MPOdECCUOHANbHbIX
KOMNeTeHUuun, U3MeHeHWs Buaa CBOen  NpodeCCUOHaNbLHOM
OeATernbHOCTW.

®PparmeHTapHbIe 3HaHWS U OTCYTCTBME 3HAHUNA. - Heydosnemeopu-
mesibHO

19.3 TunoBble KOHTPOSbHbIE 3a4aHNA UITN UHbIe MaTepuanbl, HeO6XoANMbIe OISl OLLEHKM
3HaHMW, YMEeHUW, HaBbLIKOB U (MNK) onbiTa AEeATEeNIbHOCTU, XapaKTepusywluve 3Tanbl
chopMupoBaHMA KOMNETEHLUM B NpoLecce 0CBOEHNA obpa3oBaTeNlbHOW NPOrpaMmmbl

19.3.1 MNepeyeHb BONPOCOB K 3a4eTy:

1) Mpepen nepemeHHom BENMNYMHbI. Onpepenexne npegena Ha A3blke
nocriefoBaTesibHOCTEN.

2) ApudmeTnyeckne OencTBNA Hag npegenamu.

3) Onpegenexne dyHKunKU. MNMoHATUE crioXXHOW byHKUuK. Knaccudumkauunsa anemeHTapHbIX
dyHKUUIA (uenble paunoHanbHble, ApO6HO-paLmoHarnbHble, nppaumoHarnbHble,
TPaHCLUEHAOEHTHbIE).

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

5) HenpepblBHOCTb OYHKUMM B TOYKe. TOYKM paspbiBa U UX Knaccudukauyus. CeoncTsa
dOYHKUMI, HENPEPbIBHbIX HA OTPEe3Ke.
6) MoHAaTne nponssogHoOW. [eomeTpuyeckuin u U3nN4eCcKnin CMbIC NPON3BOAHON.

7) OnddepeHumpyemocTtb pyHKUum. OCHOBHLIE NpaBuna anddepeHUMpoBaHnS.

8) MponsBogHble CNOXHOM (PYHKUMK, oBpaTHOW PyHKLMMK, BbiBO4 Tabnvubl NPOU3BOAHbLIX
arieMeHTapHbIX PYHKLNA.

9) MoHatne guddepeHumana. MNpmubnumxeHHbIe BbIYUCIEHNSA C MOMOLLBIO AnddepeHumnana.
10) [powusBogHble BbICLUINX MOPSAKOB Pa3NUYHbIX PYHKLUNA.

11) [OuddepeHumans BbICLUMX NOPSAKOB.

12) [paswuno Jlonutans.

13) WccneposaHue yHKUuM meTogamm aHanmsa. MHTepBanbl MOHOTOHHOIO W3MEHEHUS
YHKUMMN.

14)  JkcTpeMyMm yHKumK. iccnegoBaHne goyHKLMN HA 3KCTPEMYM C NOMOLLIbIO NPOU3BOLHOM
BTOPOro nopsigka.



15) YyacTtkum BbINyKNOCTM rpaduka dyHkumn. Toukm nepernba. AcumnToTbl rpaduka
PYyHKUNN.

16) O6was cxema nccnenoBaHus rpaduka yHKUNN.

17) HeonpegeneHHbln WHTerpan (onpegerieHVe HeonpedeneHHoOro uHTerpana, ero
CBOWCTBa, Tabnuua HeonpeaeneHHbIX MHTerpanos).

18) MeToL WHTErpMpOBaHUSA, OCHOBAHHbIA Ha MHBAPWAHTHOCTU (POPMbl HeornpeaeneHHoOro
WHTerpana (MeTon 3aMeHbl NeEPEMEHHON).

19) WHTerpupoBaHue no 4acTtam.

20) WHTerpupoBaHve AOpO6GHO-pauMOHanbHbIX  BblPaXeHWn (MHTerpupoBaHve apoben
npocTenwero Buaa, NoHATUE HenpaBuibHOW Apobu, pasnoxeHne npaBuibHON 4pobu Ha cymmy
npocTenmx gpoben).

21) WHTerpupoBaHue TPUroOHOMETPUYECKNX BbIPaXKEHUN.

22) OnpefgeneHHbln uwHTerpan (onpegeneHne Ha OCHOBE reOMEeTpUYEecKon 3agadunm o
nnowaan KpUBOSNIMHENHOW Tpanewunn), ero CBOUCTBA.

23)  OueHkun onpeaeneHHoro nHTerpana.

24)  WHTerpan ¢ nepeMeHHbIM BEPXHUM Npeaenom.

25) ®opmyna HetoToHa — JlenbHuua.

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

27) T[eomeTpunyeckme n usndeckme 3agayun ¢ UCMNonb3oBaHNEM ONpedeneHHOro nHrerpana
(BblYMCEHME NSIOWAAN NSIOCKON (PUrypbl, BblYMCIieHNE paboTbl NepeMEHHON CUnbl).

28) HecobcTBeHHble WHTerpanbl (0T HeEOrpaHW4YeHHbIX QYHKUMA, C OBEeCKOHEYHbIMU
npegenamm).

29)  DYHKUMKM HECKONbKMX NEpPEMEHHbIX (onpeaeneHne, obnactb onpeaeneHuns).

30) [lMpemen QYHKUUN HECKOMbKUX MEPEMEHHbIX, Cnocobbl BblYMUCIEHUS. HenpepbiBHOCTb
YHKUMMN.

31) OnpepgeneHune YacTHbIX MPOM3BOAHbIX, UX FEOMETPUYECKNIA CMbICH.

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

33) [MpousBogHble BbICLWINX NOPSAKOB (0603HaYeHne, NOHATUNHBIA CMbICH, AOKa3aTerbCTBO
TeopeMbl O CMELLAHHbIX NPOU3BOAHbBIX).

34) [OdunddepeHumansl BbICLLUMX NOPSLKOB.

35) WHTerpupoBaHue (PyHKUUIN OABYX NEPEMEHHBbIX.

36) OnpegenexHune OBOMHOIO MHTErpana, ero reoMeTpuU4YeCcKnin CMbICI, CBOMCTBA.

37) BbluucneHne OBOMHONO MHTErpana gns npsiMoyrofibHOM U KpUBOSIMHEWHOW obnacTen.
3ameHa nepemMeHHoNr B 4BOMHOM UHTErparne.

38) [lpunoxeHne AOBOWMHOrO WHTErpana K BbIMUCMEHUIO Mnowagen Mnnockux uryp u
PU3NYECKMUX BENNYNH.

19.3.2 NepeyeHb BONPOCOB K 3K3aMeHY:

1) MaTtpuubl. OCHOBHbIE NOHATUS U ONpeaeneHns, OCHOBHbIE BUAbI MaTpUL.

2) Onepauun Hag maTpulamu.

3) Onpegenutenu 2, 3, n—ro NopsiakoB U UX CBOUCTBA.

4) O6paTHasa maTtpuua.

5) Teopema cyLeCcTBOBaHNA 1 €ANHCTBEHHOCTM 06paTHOM MaTpuLbl.

6) HaxoxageHne obpaTHOM MaTpuubl.

7) PeweHne maTtpuyHbix ypasHeHuin. dopmyrbl Kpamepa.

8) CucTtembl NIMHENHbIX anrebpanyecknx ypaBHEHNN, OCHOBHbIE MOHATUS U ONpeaeneHus.
9) COBMECTHOCTb CMCTEM NIMHENHBbIX anrebpanyecknx ypaBHEHW.

10) Teopema KpoHekepa — Kanennu.

11) MeTofabl HAXOXAEHNS PELLEHUSI CUCTEMbI JIMHENHbIX anrebpanyecknx ypaBHeHUn (meToq
Kpamepa, metoa MNaycca, MaTpuyHbIn MeToq).

12) OpagHopoAHble CUCTEMbI JIMHENHbIX anrebpanyecknx ypaBHEHNI.

13) ®dyHagameHTanbHasa cucTemMa peLUeHun.

14)  OnpepeneHve BeKTOpa Kak afieMeHTa JIMHEMHOro NPOCTPaHCTBRa.



15) JluHeKnHble onepaunn Hag BEKTOpPaMu.

16) CkanapHoe, BEKTOPHOE, CMeLlaHHOe N BOMHOE BEKTOPHOE NPOou3BeAeHUs BEKTOPOB, UX
OCHOBHbIE CBOWCTBA, reoMeTpuyeckun u dusndecknnn cmbicn. KoopauHaTHOE BblpaXKeHue
npon3seneHui BEKTOPOB.

17)  O6Lwme NOHATUA O NIMHUMK, MOBEPXHOCTM.

18) YpaBHEHMS NUHUIA N NOBEPXHOCTEMN.

19) [MonspHble KOOpPAMHATDI.

20) [lNpsimada Ha NSIOCKOCTH.

21) Pasnu4yHble popMbl ypaBHEHNN NPAMOM Ha MNSIOCKOCTW.

22)  BsanmHoe nonoxeHue rnpsiMmbiX Ha NIOCKOCTMW.

23) [lpsimasa n NNOCKOCTb B NPOCTPaHCTBE.

24)  YpaBHEeHUs MIOCKOCTU N ypaBHEHUS NPSIMOWN B MPOCTPaHCTBE.

25) B3saumHoe pacnosioxeHue npsiMbiX 1 NOCKOCTEN.

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) [lpuBegeHne obLwero ypaBHEHUSI KPMBOW BTOPOro nopsaka K KaHOHMYECKOMY Buay.
[MoBepxHOCTM BTOPOro nopsaka (annuncoua, napabonongsl, runepbonongsl, UMNNHEP, KOHYC),
NX KAHOHNYECKME YpaBHEHWS.

30) MeTog ceyeHui B uccregoBaHum oopMbl MOBEPXHOCTEN.

31) [TlpuBegeHne ob6WeEro ypaBHEHUS KPMBOW W MOBEPXHOCTM BTOPOro nopsgka K
KaHOHUYeCcKoMy BUaY.

32) O6wwue noHATUA Teopun anddepeHumanbHbIX YpaBHEHUN.

33) OuddepeHumansHble  ypaBHeHua | nopsgka,  paspelleHHble  OTHOCUTESTbHO
NPON3BOLHOMN.

34) YactHoe wun obuwee pelweHne andepeHunaneHOro ypaBHEHUSI MNEPBOro nopsiaka.
YpaBHeHUs C pas3gensaowmMMmncs nepemMeHHbIMN.

35) PeweHne npoctenwmx anddepeHumaneHbiX  YypaBHEHUA  NepBOro  nopsaka,
NPUBOASLLMNXCA K YPABHEHUAM C pas3aenaowmMMnca nepemMeHHbIMN.

36) [pocTtenwmne guddepeHumnanbHble ypaBHEHMUS BbICLLUMX MOPAOKOB.

37) PelueHne npoctenwmx guddepeHumanbHbIX YpaBHEHNI BbICLUNX NOPSIAKOB.

38) YactHoe 1 obuee peleHne guddepeHunanbHbIX YpaBHEHUI BbICLUNX MOPSIAKOB.

39) HaxoxgeHue npou3BOSbHLIX MOCTOSAHHBIX OOLWEero peweHna ¢ WUCNoSfib30BaHMEM
Ha4anbHbIX YCITOBUMN.

40) PelleHne NMHENHbIX OAHOPOAHbLIX AnddepeHUnanbHbIX ypaBHEHUI BbICLLUMX MOPSIAKOB C
NOCTOSIHHbIMW KO3 PULUMEHTAMN.

41) Wcnonb3oBaHune guddepeHumnanbHbIX YypaBHEHUN B NPUKAAHbBIX 3afa4ax.

42) OuddepeHumanbHble ypaBHEHUS B YaCTHbIX MPOU3BOAHbLIX NEPBOro NopsaKa.

43)  JInHenHble OOQHOPOAHbIE YPaBHEHMSI.

44)  KBasnnuHewnHble ypaBHEHUS.

45)  HenwuHenHble ypaBHEHUS.

46) YpaBHeHVe NepeHoca BelwecTBa NOTOKOM BO3ayxa.

47) OCHOBHble YypaBHEHUS MaTemaTU4ecKoM U3UKM W MNOCTAHOBKA Ha4vanbHO-KpaeBbIX
3agau.

48) T[loHATME KOPPEKTHO nocTaBreHHoW 3agaudn. BbiBOO ypaBHeHUS ManbIX MnornepeyHbIX
konebaHun CTPYyHsbI.

49) TlocTtaHoBKa 3agay Kowwu.

50) Knaccudukaums rpaHuYHbIX YCIOBUNA.

51) CwmelwaHHas 3agada ans BOIHOBOIO YpaBHEHUS.

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

53) BbiBOA ypaBHEHUs AN dysuu.

54) BbIBOA ypaBHEHUS TENONPOBOAHOCTM.



55) TloctaHoBka 3agayn Kowun. Buapbl rpaHnyYHbIX ycnosun. CMmeluaHHasa 3agava.
56) MartemaTuyeckme Mmogenn cTaumoHapHbIX NPOLIECCOB.

57)  OcHOBbI MaTeMaTMYECKOro MOLENNPOBAHNS.

58) Teopwus norpeLHOCTEN.

59) MeTog HauMeHbLUMX KBaapaToB.

19.3.3 lNepeyeHb 3aaaHUn ANA KOHTPOSbHbIX paboT (1 cemecTp)

1) Wcnonb3ays onpeaeneHve npefena nocrenoBaTtenbHOCTH, fokas3aTb, YTo lima =a,

n—oo

== _ a=--,
" o1+42n® 2
BbluncnnTb npeaesnsl nocnegosaTensHocTen

2) Iim1—2+3—4+...+(2n—1)—2n

ins Yn®+2n+2
3) Iim(\/(nz 1) +2) - (2 -2 (- 2))
Belumncnute npegens! yHKUmM
_(x*=2x-1)®
4 lim :
) x—>-1 x4+ 2x+1
5) lim (\/x2—2x+4—\/x2—4x+3).

X——w0

6) Mcnonb3ays  Tabnuuy  9KBMBaNEHTHbIX  (OYHKUWMA,  BblMMCIUTL  Npenen
. X’ sin(12x%)

lim - :

x>0 |n(L+ 2x)tg?+/3x

7)  Bblumcrvte f/(x): y :eamtg\E _

X
D) +3e2_

8) Hawtu npousBogHyto pyHkummn f (x) = (2sin(x — %) + 3)%'9"! B TOUKE X, :% :
9) Hantn nepBbin n BTOpOoM AndbdepeHumansl  dyHKUMM Y(X), 3a4aHHOM HESIBHO

ypaBHeHnem 2x°y* —2xy+4x* -y’ +2x-6y—-6=0, B Touke A(1,0).
10) Hantn y4acTknm Bo3pacTaHus, ybObIBaHUA WU TOYKK SKCTpeMyMa  (PyHKUMU

f(x)=v8x* —x*.
3 1/2
dx ,[ arctg2x dx

1
11)  BblumcnuTb nHTerpansi: |e**dx, :
-([ '! 4% +2 1+4x°

0

12)  HaitTv acumMnToThl rpadpmka pyHKUMM Y =~/ X + 2X .

13)  [poBecTu NonHoe UccrnegoBaHne U NoCTPouTb rpaduk dyHkumm Y = In(tgx) .
14)  BblY4MCNUTL YaCTHblE NPOU3BOAHLIE MEPBOro nopsaka MyHKLMN

a) f(xy)=—

2y

15) Haum f )" ana f(X,y,2z)= 2

—xIn(siny); 6) f(XY,2)=(x*—2y?+xz)""?.

2

Xy
gt
19.3.4 MNepeyeHb 3aaaHU ANA KOHTPOSIbHbIX PaboT No nMHenHon anre6pe (2 cemecTp)

KoHTponbHasa pab6oTta Ne1
BapwuaHT 1



1. Hantn Bce pelueHuns cuctemMbl NMMHENHbIX YpaBHEHUN. YKa3aTb 6a3ncHble n cBOOOAHbIE

nepemMeHHble.
X+y—-3z=8 2x—-2z=1

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

2. PewmnTb cucTeMy nNMHenHbIX ypaBHEHU. YKa3aTb 6asncHoe peLleHune.
X, +5X, + X, —2X, + X, =4
2%, +10x, + 3%, - 7%, =8
—3X, —15X, — 2%, + 3%, —4x, =-11

3. Bbluncnuts: a) AT-B-5-E; 6) (C-D+D'"-C")?, roe E — eanHnyHas 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 cuctemMbl NMMHENHbIX YpaBHEHUIW. YKa3aTb 6a3ncHble n cBOBOAHbIE
nepemMeHHbIe.

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

2. PelwunTb cncTemy nNMHeENHbIX ypaBHEHUIW. YKa3aTb 6a3ncHoe pelueHue.
X, +2X, + X3 +4X, — 3%, =3
2%, +4X, + 3%, +11x, —4X, =6
—3X, —6X, —2X, — 9%, +12X, =7

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

5 3 3 -1
A=| 2 1| B=l5 2|
1 1 5



-3 -1 -3 4
C= D=
BapuaHT 3

1. Hantn Bce pelueHuns cucteMbl NMIMHENHbIX YpaBHEHUN. YKa3aTb 6a3ncHble n CBOOOAHbIE
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. PewnTb cucTeMy NMHENHbIX ypaBHEHWU. YkasaTb 6a3ncHoe peLueHue.
X, —5X, + X3 +4X, —2X; =3
2%, —10x, +3%; +11x, —9%, =6
—3X, +15X, —2X, —9X%, +2X, =11

3. BbluncnuTs: a) AT-B-8-E; 6) (C-D+D"-C")?, roe E — eanHnyHas 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 pelleHuns cuctemMbl NMMHENHbIX YpaBHEHUN. YKa3aTb 6a3ncHble n cBOGOAHbIE
nepemMeHHbIe.

3X+y+3z2=-12 X+2y+z=1
a)13X+2y+4z=-17 &){2x-y+z=1
6X+y+5z=-19 4x+3y+3z2=2

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

2. PewunTb cncTemy nNMHeENHbIX ypaBHEHUIW. YKa3aTb 6a3ncHoe pelueHure.
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,



-3 1 1 -2

1 -1 1 -

3 1) -1 -1
BapuaHTt 5

1. Hantn Bce pelueHuns cuctemMbl NMMHENHbIX YpaBHEHUN. YKa3aTb 6a3ncHble 1 CBOOOAHbIE
nepemMeHHsble.
3X+y=6 2Xx—-2y-2z=1
a)13Xx+2y—2z=5 4){2x-2y+z2=2
6x+Yy+5z2=10 6Xx—-6y—3z=3
—X—4y-8z=0
&) —-2x+4y-4z=0
—4x—-4y—-20z2=0

2. PelwumnTb cnucteMy NMHENHbIX YpaBHEHU. YKa3aTb 6a3ncHoe pelueHue.
X, + X, +X; —3X, + 3%, =—4
2%, +2X, +3X; —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=
SRR P
BapuaHT 6

1. Hantn Bce pelueHuns cuctemMbl NMMHENHbIX YpaBHEHUN. YKa3daTb 6a3ncHble n cBOGOAHbIE
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. PewunTb cncTemy NMHENHbIX ypaBHEHUIW. YKa3aTb 6a3ncHoe pelueHue.



=X + X, + X3 + X, —3% =3
2X, —2X, — X3 —3X, + 3%, =7
=X, + X, +2X, — 6%, =2

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

4 3 3 4
A=l2 5| B=1 2]
4 1 1 3
2 4 2 4
C: D:
4 -4)° -1 4 )
BapwaHT 7
1. HanTtu BCe pelueHnst CUCTEMbI NIMHENHbBIX ypaBHEHWI. YKa3aTb 6a3ncHble n cBoboaHblE
nepemMeHHble.
—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+6z2=0
a8):<-y+z=0
2x-3y+9z2=0

2. PewunTb cncTemy nNMHeEnHbIX ypaBHEHUIW. YKa3aTb 6a3ncHoe pelueHue.
X, — X, +9%X; +3X;, =3
X, —2X, +6X; —5X, + X, =4
2X, — X, +9%; +5X, + 9%, =1

3. BuiuvcnuTb: 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=
Saelid)
BapwuaHT 8

1. Hantn Bce pelleHuns cuctemMbl IMHENHbIX YpaBHEHUN. YKa3aTb 6a3ncHble 1 CBOOOAHbIE

nepemeHHble.
—X+y+z=1 —2X+Yy+22=-3

)9 —X+2y+2=-2 A4)12x+2y+z=3
—2X+y+32=6 —2X+4y+52=0



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

2. PelunTb cnuctemMy NMHENHbIX YpaBHEHN. YKa3aTb 6a3ncHoOe peLueHmne.
2X, —5X, +5X, + X, —4X, =4
—4x +10X, —=9%, + X, + 9%, =5
2X, —5X, +6X; +4X, 3%, =7

3. Bbluncnutb: a) A‘B™-4-E; 6) (C-D+D"-C")?, roe E — eguHuuHas matpuua,

1 3 3 -5
A: 2 —3 , B: —3 2 ,
-11 1 -2
3 2 3 2
C= D=
HERS |
BapuaHTt 9

1. Hantn Bce pelueHuns cucteMbl NMMHENHbIX YpaBHEHUIW. YKa3aTb 6a3ncHble N cBOBOAHbIE
nepemMeHHbIe.

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

2. PelunTb cnctemMy NMHENHbIX YpaBHEHNI. YKa3aTb 6a3ncHoe peLueHme.
X, —3X, +4X, — 2%, =3
X, —4X, +5X, +3X, —4X, =2
2X, —5X, + 71X, —3X, — X, =16

3. BbluncnuTb: 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=
S O
BapwuaHT 10

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



-3X+y-4z=-7 —2Xx+3y—2=3
a) —3x+2y—-6z2=-8 &){2x+2y+z=1
—6x+y—-3z=-13 —2X+8y—-z=4
2x+y—-4z=0
a)x-y+z=0
5x+y-7z=0

2. PewnTb cucTeMy NMHENHbIX ypaBHEHWU. YKkasaTb 6a3ncHoe peLleHue.
X X, X4+ X, + %X =2
—2X, —2X, —X; —4X, —3X, =0
X, +X, +2X,—X, =6

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

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

1 -1 1 2
C= D=
(—2 2 ) [—1 —2]'

KoHTponbHas pabota Ne 2
BapwuaHT 1
1. ByayT nu cTpokun unu ctonbupbl MaTpuL NMHENHO 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. PewnTb 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'(21+22); 6)|Zl_22|; B)4i 2y,

4. Pelwuntb MaTpuyHoe ypaBHeHne A-X =B rpe



BapwuaHT 2
1. BygyT nn CTpoKkM unu cTonbupbl MaTpUL, IMHENHO 3aBUCUMbI? KakoB paHr matpuubl B?

3 3 1 1 -2 -2 6 1 -1
4 4 1 -1 2 1 4 21
A = B =
6 6 3 2} 2 -1 1 31
-3 3 -1 0 3 -2 0 51

2. Pewuntb cuctemy ypaBsHeHun metogom Kpamepa
-3 1 4)\(x 20

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

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

a) i-(2,+12,); 6)|21_Zz|; B)4i 2y,

4. Haiitv obpaTHyto maTpuuy A, ecnu

1 2 1
A= 2 5 2]

-2 5 -1

BapwuaHT 3

1. ByayT nu cTpokun unu ctonbubl MaTpuL NMMHENHO 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||lyl=-1]|
21 -1)lz) (4

3. PewnTb kBagpaTHoe ypaBHeHue Z°+8z+32=0c koMnneKCHbIMU KOPHSIMU Z 1 Z2 ©
BbIYUCIUTB!

a) i‘(21+22); 6)|21_22|; B)Zl'zz.
4. PelwnTb MaTpuyHoe ypaBHeHne A-X =B roe
-6 -6 -6 6
A: . B =
6 4) -2 0)°

BapwuaHT 4



1. ByayT nu cTpokun unu ctonbubl MaTpuL NMMHENHO 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. Pewntb cnctemy ypaBHeHun metogom Kpamepa
3 1 -1)x 10

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

3. PewnTb kBagpaTHoe ypaBHeHue 2 —10Z+34 =0 ¢ koMnnekCHbIMM KOPHAMU Zi 1 2
BbIMUCIINTB!
a) i-(z,+2,); 6)|21_22|; B) 4 Zs.

4. Hantu obpaTHyto matpuuy A, ecnm

A=

P W N
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 -4

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

4 2 7 4] |5 -1 3 -5 -1

2 -1 -3 -1 8 -2 6 -9 -4

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

1 2 1] y|=|-3].
2 1 1)z 3

3. PewnTb kBagpaTHoe ypaBHeHue 2° —8z+25=0c KoMNMeKCHbIMU KOPHSMU Z 1 22 ©
BbIMUCTINTB!

a) i-(21+22); 6)|21_22|; B)Zl'zz.
4. Pelwuntb MaTpuyHoe ypaBHeHne A-X =B rpe
5 7 6 -1
A= : B=
-3 4) -3 1)

BapuaHT 6
1. ByayT N1 CTpOKM Mnn cTonbubl MaTpUL, IMHENHO 3aBUCUMbI? KakoB paHr matpuubl 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. Pewuntb cuctemy ypaBHeHuMn metogom Kpamepa
-3 1 2)\(x -3
-3 2 2|y|l=|-3]
-6 1 5)\z —6

3. PelwnTb kBagpaTHOe ypaBHeHue Z°+2z+26 =0 ¢ KoMNNeKCHbIMU KOPHAMU Z 1 2z 1
BbIMUCTIUTB!

a) i'(21+zz); 6)|21_Zz|; B)4 4z,

4. Haiitv obpaTHyto maTpuuy A, ecnu

>

Il
NN R
groaN
w NP

BapwuaHT 7
1. ByayT nu cTpokun 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 2| 2 -1 -1 -3 2

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

2. PewnTb cuctemy ypaBHeHuMn metogom Kpamepa
-3 1 1})\(x -5
-3 2 4| y|=|-11]|
-6 1 -3)\z 0

3. PewnTb kBagpaTHoe ypaBHeHue 2 —6z+13=0 ¢ KoMNNeKCHbIMU KOPHSIMU Zi U Z2 1
BbIYUCIUTB!

a) i‘(21+22); 6)|21_22|; B)Zl'zz.

4. PelwuTb maTpuyHoe ypaeHeHne A-X =B rge

SR Y

BapwuaHT 8
1. BygyT N1 CTpOKM unu cTonbubl MaTpUL, NIMHENHO 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. PewnTtb cnctemy ypaBHeHun metogom Kpamepa
3 1 0)(x —4

3 2 1]y|=|-4|.
6 1 -1)\z -8

3. PewnTb kBagpaTHoe ypaBHeHne 2° —2z+10=0c¢ koMnneKkcHbIMU KOpHSIMU 2 u Z2 1
BbIMUCIINTB:

a) i’(21+zz); 6)|21_22|; B)4i 2y,

4. Hantu obpaTtHyto matpuuy A, ecnu

1 4 2
A=-2 -3 2|

-2 -6 -3

BapuaHTt 9

1. ByayT nu cTpokun unm ctonbupbl MaTpuL NMMHENHO 3aBnCMMbI? KakoB paHr matpuubl B?

7 3 2 0 5 4 -3 -4 4
8 4 2 -2 10 1 2 4
114 6 5 0| |37 3 21
7 3 2 1 57 -1 2 41

2. PewunTb cnuctemy ypaBHeHuin metogom Kpamepa

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

3. PewnTb kBagpaTHoe ypaBHeHue 2° +8z+ 20 =0c¢ koMnneKCHbIMU KOPHSMU Z 1 22 ©
BbIMUCTINTB!

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

4. Pelwuntb MaTpuyHoe ypaBHeHne A-X =B rpe

ook =l

BapwuaHT 10
1. ByayT N1 cTpokn unu cTonbupbl MaTpUL, NIMHENHO 3aBUCUMbI? KakoB paHr matpuubl B?



-2 -2 -2 1 1 2 -1 1 4

-1 -1 -2 -1 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. Pewntb cnctemy ypaBHeHu metogom Kpamepa
3 1 -2)\(x -5
3 2 -2||y|=|-5].
6 1 -3){z -9

3. PewnTb kBagpaTHOe ypaBHeHue 2° +4z+8=0c KoMnneKCHbIMU KOPHAMU 21 1 Z; 1
BbIMUCIINTB:

a) i-(z,+2,); 6)|21_22|; B) 4 Zs.
4. Hantu obpaTtHyto matpuuy A, ecnu

31 2
A=|-2 2 1|
211

19.3.5 lNepeyeHb 3aaaHUM ANA KOHTPOSILHOW PaboThbl MO BEKTOPHOW anredpe (2 cemecTp)
KoHTponbHasa paboTa

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

4. Haiitn yron mexay Bektopamu AB n AC .
5. NaHbl koopamHaTbl Tovek A B,C. Bbiumcnuts:

1) Np sc AB;

2) np(AE+CI§)(2A6 +3CB),
3) |AB+4BC|:

4) Z((AB—CB), AB)
5) (AB,BC);

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

8) [(AI§+ZBC),(CI§—AI§)]
9) AB-BC-AC;

10) | [ (AB+BC),BC |, AC ],
11) (AB,BC)-AC,

12) opT BekTOopa AB

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



2) anuHy pebpa AB;
3) nnowagp rpanm ABC:
4) yron mexpay pe6pamn AB n AD;

BapuaHTbl
BAPUAHT 1
1.1 8={1-2;3},b={3,0,1},¢, = 2a +4b,c, =3a - b.
2.1 8={L3 1}b {3-2;3}.
3.1 8={23-1},b={1-13},c={1,9-1}.
;—2;3),B(0;-12),C(3,-4;5).

4.1 AL
5.1 A(L2;1),B(-134),C(0,1,2).
6.1 A(L11),B(-12;4),C (206) D(-2;5-1).
7.1 ([[é,b],é]é).
BAPUAHT 2
1.2 a={10;1},b ={-2;3,5},¢, =a+2b,C, =3d - 2b.
2.2 a={21,4},b = {413},
32 d={3-2 1}6:{211} ={3-1,-2}.
4.2 A(0;-3,6),B(-12;-3,-3),C(-9;-3,-6).
5.2 A(0,12),B(3; 12) (-1,2;5).

B(
6.2 A(O'5'O) B(2;3,—4),C(0;0;6),D(-3,1-1).

72 ((a[b.c))a)
1.3 a={-241}b
2.3 a={012},b
3.3 a={2;,-1;,2},
4.3 A(33-1),B(5
53 A0:2:3),5(
6.3 A(0:0; 6) B(4

vc)].d

73 {[a(

BAPUAHT 3

b ={1,~2;7},¢, =58 +30,C, =2a —h.

(1,3,-2}.

={1,2;-3},¢ = {3;-47}.

;5,-2),C(411).

:2),C(L5:1).
4),C(4,3-1),D(4,-1-3).

;
(5
31

;0;—
BAPUAHT 4

1.4 @={12,-3},b={2,-1,-1},¢ =5d+30,C, =8a—h.
2.4 @ {121}6 {312}.
{

3.4 a={1,2;4}, {21—5} {1;—1;—1}.

1
5.4 A(L0;3),B(L41), c(o 2; 3)
-5;6,-1),B(6;-5;2),C(6;5,1),D(0;0;2).

7.4 |[(a-0).c].d]



BAPUAHT 5
1.5 d=1{354},b={597},¢, =-2a+b,c,=3a-2b.

2.5 a={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(3-2;1).

5.5 A(110),B(4;1,2),C(12;3).

6.5 A(2,-53),B(3;2;-5),C(5-3-2),D(-5;3,-2).

75 |[asd][b.c]]

BAPWUAHT 6
1.6 A={14-2},b ={1;1-1},G, =a+b,C, =4a+2b.
2.6 d={-415},b={1;31}.
3.6 4=1{3-12},b={2-1-1},c = {4,-2;-2}.
(

3
,B(0;6;4),C(4;6;0),D(0;—6;4).

BAPUAHT 7
1.7 8=1{1-2;5},b={3-16},¢,=4d-2b,C,=b-24a
1,2

={1,1,-1},b ={7;3,-6},c ={-1,1,9}.
(=3,-7,-5),B(0;-1;,-2),C(2;3,0).

5.7 A(3-21),B(132),C(2:41).

6.7 A(3,2,4),B(2;4;3),C(4;,3,-2),D(-4;-2;-3).

7.7 ((a).¢).

BAPUAHT 8
1.8 a={35 1}b {2,-1;1},¢,=64-30b,C, =bh-2a.
2.8 a={-4 15} ={1;- 1}
3.8 =1{2;-4;9),b={2;0;-3},¢ = {7;9;-3.
4.8 A(2,—4,6) (0 -2, 4) C(Z 3; 0)
5.8 A(-13-1),B(-3,2;3),C(-13,0).
6.8 A(6:3,5),B(5-6;3),C(3,5;6),D(-6,-12).
7.8 ((ab).c)-c.

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



4.9 A(0;-2),B(312),C(411).
5.9 A(L-16),B(4,5-2),C(-130).
6.9 A(5-2;-1),B(4;0;0),C(2;5,1),D(1,2;5).

BAPUAHT 10
1.10 a={-14;2},b{3,-2,6},¢, =2d-b,c, =3b -6a.
210 d=1{82,3},b = {—2,8,0}.
3.10 ={7:2;3},b = {5,-3;2},¢ = {10;-115}.
4.10 A(3,31),B(3;5-2),C(411).
510 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 MepeyeHb 3agaHMU ANS KOHTPOSILHOW pPaboThbl NO aHaNMIUMTUYECKOW reomeTpumn (2
cemecTp)
KoHTponbHas paboTa

BapwuaHT 1
3apayva 1. [aHbl Tpu nocnegoBatenbHble BepLMHbl napannenorpamma A(1;2), B(-1;3),C(-4;-2).
He Haxoast koopAuHaThl BepLUMHBLI D, HanTw:
1) ypaBHeHue cTopoHbl AD;
2) ypaBHeHue BbIcOTbl BK, onyLieHHon u3 BepLunHbl B Ha cTopoHy AD;
3) AnuHy BbiCOTbI BK;
4) ypaBHeHue gnaroHanu BD;
5) TaHreHc yrna mexay AnaroHanamu napannenorpaMmma.
3anucaTtb obLwue ypaBHEHNs1 HauAeHHbIX NPAMbIX. [10CTPOUTL YepTex.

3apava 2. [laHnbl 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 ypaBHeHME NNOCKOCTH, 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 npsamon AB;
6) obLuee ypaBHeHME MOCKOCTU, Npoxoasien Yyepes Touky D nepnenaukynspHo npamoun AB.
3apaua 3. YpaBHeHue BTOporo nopsigka 2x° +9y® —4x+6y+2 =0 nyTemM BblAeneHns nosiHoro

KBagpaTa NpPVMBECTM K KaHOHW4YeckoMy Buay. [locTpouTb KpuBYlO, OMnpedensieMyto 3Tum
ypaBHEHMEM.

3apava 4. Kpvsas 3agaHa B NONAPHON cucTeMe KoopauHaT ypaBHEHNEM p = 3p.
TpebyeTcs:

1) HaMTU TOYKM, Nexawme Ha KpMBOI?I, gaBad ¢ 3Ha4dYeHud 4depe3 NpomMexyTok, paBHbIIZ

o] N

HauynHasa oT ¢ =0 0o ¢ =27 ;
2) NOCTPOUTb NOSTyYEHHbIE TOYKY;
3) NOCTPOUTb KPMBYLD, COEANHNB NOCTPOEHHbIE TOYKN (OT PYKM MM C MOMOLLIbIO Nekana);
4) cocCTaBUTb YpaBHEHNE ATOMN KPMBOWM B MPSIMOYrofbHOM AEKAPTOBOW CUCTEME KOOPAMNHAT.

3apgaya 5. [MocTpouTb Ha NMOCKOCTM TFEOMETPUYECKOE MECTO TO4Yek, OonpeaensieMoe
HepaBeHCTBaMU



1<x<2
1) ;

<y <2X
2) y <+/9—x?

x>0,y>0

BapuaHT 2
3apaya 1. [aHbl Tpu nocnefoBaTenbHble BeplivHbl nNapannenorpamma A(-1;2), B(1;-
3),C(4;0). He Haxogsa koopanHaThl BepLluvHbl D, HanTu:
1) ypaBHeHue cTtopoHbl AD;
2) ypaBHeHue BbicOTbl BK, onyweHHoM 13 BepumHbl B Ha ctopoHy AD;
3) AnuHy BbicoTbl BK;
4) ypaBHeHue anaroHanu BD;
5) TaHreHc yrna mexay AnaroHanamu napannenorpaMmma.
3anucaTtb o6Lwue ypaBHEHNSI HaWAEHHbIX NPSAMbIX. [1OCTPOUTL YepTeX.

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

1) obuiee ypaBHeHue nnockoctn ABC;

2) obuiee ypaBHeHMEe NOCKOCTN, Npoxoasiuen Yepes Touky D napannensHo nnockoctn ABC;

3) paccrtosaHue oT Toukm D go nnockoctn ABC;

4) KaHOHW4Yeckue ypaBHeHus npsimon AB;

5) KaHOHMYECKME ypaBHEHUS NPSAMON, NPoXoasLlen Yepes Touky D napannensHo npsmon AB;

6) KaHOHMYecCKMe YypaBHEHUA MpPsIMOKW, npoxoasdiwlen 4Yepe3d Touyky D nepneHaukynapHo
nnockoctn ABC.

3apaua 3. YpaBHeHMe KpVBOW BTOPOro nopsigka x> —4y? +6x+4y—-8=0 nyTem BblaeneHus
MOSIHOrO KBagpaTa NPMBECTU K KAHOHUYEeCKOMY BMAY. [1OCTPOUTbL KPUBYIO.

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

1) HaWTKM TOYKM, Nexalwime Ha KPMBOW, AaBas ¢ 3HAYEHUS Yepe3 NPOMEXYTOK, paBHbIV

T

g’
HauynHasa oT ¢ =0 0o ¢ =27 ;

2) NOCTPOUTb NOMyYEHHbIE TOYKM;

3) NOCTPOUTbL KPUBYHD, COEOMHMB MOCTPOEHHbIE TOYKM (OT PYKM MK C MOMOLLLIO flekana);

4) cocTaBuUTb ypaBHEHNE 3TOWN KPMBOW B NPSIMOYTrOfIbHOW AEKapTOBOW CUCTEME KOOpAMHAT.

3apgaya 5. [locTpouTb Ha MNJIOCKOCTM TeoOMeTpuYeckoe MeCTO TOoueK, ornpeaensiemoe

HepaBeHCTBaMu

2
1) {yzx ;
y—x<0

2) {x <. 4-y?

x>0,y>0

19.3.7 TMepeyeHb 3apaHUM AONA  KOHTPONbHOW PpPaboTbl MO  OObLIKHOBEHHbLIM
anddepeHumnanbHbIM ypaBHEeHUAM (2 cemecTp)
KoHTponbHas paboTa

BapwuaHT 1
1. Hantu obuiee peleHne gndpdepeHumnanbHbIX YPaBHEHUN:
a)(x2 —y )y = 2xy - B) 2Xyy' = (y')* -1

6) X —y=x"; nx'+y=3,




oo

Hantm 4actHoe pelweHne aundpepeHunanbHOro ypaBHEHUs, YOOBIEeTBOpPSIoLLEe
2
Ha4vanbHbIM YCNOBUSIM y'+4y'+4y=e X y(0)=1,y'(0)=-1.

dx
a?:3x+y

Hantn obuee pelwieHme cuctemsl guddepeHumnanbHbIX YpaBHEHUN .
— =8x+Yy
dt

3anncaTtb ypaBHEHME KPUBOW, NPOXOAsLLEen Yyepes3 TOYKY A(5;2), €CNnn N3BECTHO, 4TO
YrNoBON KO3(hULMEHT KacaTenbHom B nobon ee Touke B 3 pa3 bGonblue YyrnoBoro
KoadpdpmumMeHTa NPSAMOK, CoOeAMHSIOLLIEN TOYKY A C Ha4arnom KoopauHar.

o n __ H
Haiitn o6lLiee pelueHne andpdepeHLmansbHOro ypasHeHns Y = SInX
Hantn oOwee peweHne puddepeHunanbHOro YypaBHEHUS MeETO4OM Bapuaumu

X

NPOM3BOSIbHBLIX MOCTOSHHLIX Y’ — Y =

e’ -1’
BapuaHT 2
Hantn obuee pelwieHmne anddepeHumanbHbiX YpaBHEHUN:
a)xy’zyln(y/x); I_,))x3y’+x2y:1;
6) ydx — 2xdy = 2y*dy ; Xy —y= X2 1y?

Hantm u4actHoe pelweHne avddepeHUnansHOro YypaBHEHUs, yOoBreTBopsiolee

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

dx
—=4x+6
dt y

Hantn obuwee pelweHme cuctemsl guddepeHumnanbHbIX YypaBHEHUN .
— =4X+2y
dt

Hantn ypaBHeHne KpuBoWn, npoxogsuwen vepes Touky A(10, 10) u, obnagawowen tem
CBOWCTBOM, YTO OTPE30K, OTCEeKaeMbli Ha ocu abcumcc kacaTernbHOW, NPOBEAEHHOWN B
noboKr TOUKE KpUBOW, paBeH KyOy abcumcchl TOYKM KacaHuS.

1

HaiiTu obluee peleHme AnddepeHUmansHoro ypasHeHns Y =

Hantm oOwee peweHne pguddepeHunanbHOro YypaBHEHUS MeTO4OM Bapuaumm
3x

NPOM3BOSIbHBLIX MOCTOSAHHBLIX Y — 6y’ +9y = <

BapwuaHT 3
Hantn obwee pewweHne andgepeHumanbHbiX ypaBHEHUN:
a)(1+X2)y'—2xy:(1+x2)2; B)Y'X|nX=Y;
Xy’ +y=y?. y
B)XY' +y=Y": M) Xy’ = y— xeX .




oo

5. Haiitu obLuee peluerve anddepeHUManbHOro ypasHeHnst Y =

Hantn 4acTtHoe peweHne anddepeHumanbHOro YypaBHeEHUs, YyaoBrneTsBopstolee
HauanbHbIM ycriosusim Y —6Y' =7y = x? - x;y(0)=1y'(0) =1.

dx

Py =—-5X—4y
HanTtun obwee peweHne cnuctembl guddepeHumnanbHbiX ypaBHEHNN y .

E - —2X - 3y

Hantn ypaBHeHuMe KpuBOW, npoxoasiwien uvepe3 Touky A(1l, 4) un, obnagawowen tem
CBOMCTBOM, 4YTO OTPE30K, OTCEKaeMbln Ha Ocu opaumHaTt nobon kacaTtenbHOW, paBeH
yABOEHHOM abcumncce TOYKMN KacaHus.

Haiitu obLiee pelleHne anddepeHumansHoro ypasHeHms Y = y'e’

Hantn obwee peweHne andgepeHLMansHOro ypaBHEHUSS METOAOM Bapuauuu

2
NPOU3BOMbHBIX MOCTOAHHBLIX Y + Y =Ctg°X

BapwuaHT 4
Hantn obuee pewweHne anddepeHumansHblX YpaBHEHUMN:
xy'+y=5. Y X
a ; A
) B) Yy » + Y
6)Y —y(+x)=x. Xy’ —y)=e"

Hantu 4acTtHoe pelweHve guddepeHunansHOro ypaBHEHUs, yOoOBNeTBopAloLLee
—2X.
HayvarnbHbIM YCNOBUSIM y'+4y'=e X,y(0)=1, y'(0) =-2.

dx

P 3X—-y
Hantn obuee pelwieHme cuctemsol guddepeHumnanbHbIX ypaBHEHUN y .

P 4X+2y

Hantn ypaBHeHMe KpuBOW, npoxogsiien yepes Touky B(3, 4) n, obnagatowen tem
CBOWCTBOM, 4YTO OTPE30K, OTCEKaeMbli Ha OCW opauHaTt nobon kacaTenbHOW, paBeH
yABOEHHOMY MOAYII0 paauyc-BeKTopa TOYKM KacaHUs.

1

cos® x

6. Hantm o6liee pelieHne anddepeHUmansHOro YypaBHEHUs MeToAOM  Bapuauumu

X

+1°

e
MPOM3BOIbHbLIX NOCTOSHHbLIX Y —2Y'+Y = v




Mpumep KOHTPONbHO-U3MepUuTenbLHoro matepuana Ne1
no yye6Hon gucuunnuHe 61.610 MatemaTnyecknin aHanus

HanpaBneHne noarotoBku / cneymanbHOCTb
OucumnnuHa

30.05.01 MeauuyuHckasa buoxmmms
B1.6.10 Matematunyeckuin aHanms

Kypc 1
dopma 06yyeHus O4YHOEe
Bug atTectaumn NPOMEeXyToYHas
Bug koHTpons 3aver
BuneTt 1
1. lMNpepgen nepemMeHHou BEJTMYUHBDI. Onpepenexve

rnocrnegoBaTernbHOCTEN.

YTBEP>XOAIO
3aBegytoLwmn kadeapom
mMaTemMaTU4eckoro aHanusa

A.l. baes
nodnuck, pacwugposka nodnucu

20

npegena Ha A3blKe

2. WNccneposaHue (byHKLl,I/IIZ MeTogamMn aHanunasa. MHTepBaJ'IbI MOHOTOHHOIoO MU3MEeHEHUA

YHKUMN.

3. Hantn yyactkm BoO3pacTaHus,

f(x)=v8x* —x*.

yOblBaHUS M TOYKU 3KCTpeMyMa  pyHKLUUU

MpenogaBartenb

XK. BaxtnnHa

noonuce pacwugposka rnodnucu



MpuMep KOHTPONbHO-U3MepuUTenbHoOro marepmana Ne2
no yyebHon gaucumnnuie 61.610 MaTtemaTuyeckum aHanms

YTBEP>XOAHO
3aBepyowwmin kacdeapon
MaTeMaTU4eCcKoro aHanmsa

A.Ll. baeB
rnodnuck, pacwugposka noodnucu

20

HanpasneHwne nogrotoBku / cneymansHocte  30.05.01 MegumumHckasa Guoxumus

OucumnnuHa B1.5.10 MaTtemartunyeckuin aHanms
Kypc 1
dopma 06yueHus OYHOEe
Bua atrtectauum NpPOMeXyTouHas
Bupg koHTpons 3K3ameH
Bunet 1

=

CucteMbl NIMHENHbIX anrebpanyecknx ypaBHEHUN, OCHOBHbIE MOHATUS U ONpeaeneHus.
PeweHne npoctenwmnx guddepeHumanbHblX — ypaBHEHUMW  NepBOro  Nopsiaka,
NPUBOASLLNXCA K YPABHEHUAM C pas3aensaowmMMnca nepemMeHHbIMN.

’ w2
PewnTb anddepeHumansHoe ypasHenune: XY — Y = X

lMpenogasatenb K.MN. BaxTuHa
rnodnuck pacwugposka nodnucu



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

OueHka 3HaHWW, YMEHWA U HaBbIKOB, XapakTtepusywuwas aTtanbl HopMUPOBaHNA
KOMMETEHUMA B paMKax W3y4yeHUst OUCUMUNIIMHBLI, OCYLLECTBISIETCA B XOA4Ee TeKylen 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 (oOpMax KOHTPOSIbHbIX M NnabopaTopHbIX
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 aTTecTtauum BKNO4YalT 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
npmneeneHbl Bbllle.



