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PABOYASA NPOrPAMMA YYEEHOW OAUCUUMITUHDI

B1.6.10 MaTemaTudeckun aHanms
Kod u HaumeHosaHue ducyurnsiuHbl 8 coomeemcmaeuu ¢ Y4ebHbIM rnrnaHom

1. Wndp n HanmeHoBaHue cneuunanbHocTUu: 30.05.03 MeaunumHckas knbepHeTuka
2. Cneuymanusauma: MeguumHckas knbepHeTmka

3. KBanudumkaumsa BbinyCKHUKA: Bpay-KnbepHeTumK

4. dopma ob6y4eHus: oyHas

5. Kadegpa, oTBevawlwana 3a peanusaumlo OUCUUMIMHbLI: MaTeMaTM4YeCKOro aHanusa
MatemaTuyeckoro gakynbteTta

6. CoctaButenu nporpammbl: baxtuHa >KaHHa NropesHa, JOLEHT, KaHguoat
PU3MKO-MaTEMATUYECKMX HAYK

7. PeKomeHpoBaHa: Hay4yHO-METOAMYECKMM COBETOM MaTeMaTuyeckoro dakynbreTa,
npoTokosn ot 27.05.2019, Ne 0500-05

HaumMeHoeaHue peKomeHOnyLueC/ CMPyKmMyphbl, Oama, HOMep rpomokorsia

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



9.llenu n 3agayum y4eb6HON AUCLUUNIINHDI:

Llenb nsyyeHns gaHHon ONCUMUNIINHBI:

- cnocobCcTBOBaTH OBMAgEHUI0 CTyAeHTaMn MaTtemMaTU4ecKMm annapaTtoM, HeobXxoanuMbIM Ans
peleHnss TeOopeTUYECKMX W MpPaKTUYECKUX 3agad, pasBuUTMe Yy CTyOeHTOB CnoCOBHOCTM
CaMOCTOATENbHOIO  M3Y4eHUs1 MaTemMaTU4YecKon nuTepaTtypbl M YMEHUS  BblpaxaTb
MaTeMaTUYECKNM S3bIKOM ECTECTBEHHOHAYYHbIE U KITMHUYECKNE 3a4auu;

- cnoco6cTBOBaTh (HOPMUPOBAHUIO Y CTYAEHTOB-KMOEPHETUKOB CUCTEMHBIX 3HAHWA, YMEHUN ©
HaBbIKOB MO MNPUMEHEHWIO MaTeMaTMYEecKoro annapata And  peleHns  HayudHbIX,
NPOUN3BOACTBEHHbIX M Y4E€OHbIX 3a4au.

3agayun nsyyeHust ANCUMNINHDI:

- npuobpeTeHne CTygeHTaMyn MeTOLONOrMYeckon HanpaBreHHOCTMH,
pelleHnsa npobnem gokasaTenibHOM MeanLNHBI;

- (hopmupoBaHne y CTyOEHTOB JIOMMYECKOrO MbILWSEHNS, YMEHUSI TOYHO OPMYNMpoBaThb
3agavy, CnocOBHOCTb BbIMSIEHATL FMaBHOE W BTOPOCTENEHHOE, YMEHUSA AenaTb BbiBOAblI Ha
OCHOBAHUW NOSYYEHHbIX Pe3yNbTaToOB U3MEPEHWM;

- oby4yeHne CTyQeHTOB MeTodaM MaTeMaTUYeCKOro adHanusa, KOTopble MPUMEHSIOTCA B
MeguMuMHe And  MOLENVMPOBaHUSA MPOLECCOB W MO3BOMAKT U3BNeKatb Heobxoanmyto
MHpOPMaUNIO N3 pe3ynbTaTtoB HabnoaeHUn U N3MEPEHU, OLIEHMBATbL CTEMNEHb HALEXHOCTMU
NOMNyYEeHHbIX AAHHbIX;

- (bopmMmMpoBaHME HABbLIKOB U3Yy4EHUSI HAY4YHOW NUTEpaTypsbl.

CyllecTBEHHON [Ons

10. MecTo yyeb6HOM AncuuNuHbI B cTpykType OOI:

YyebHasa pgucuunnuHa «MaTtemaTunyeckun aHanms» OTHocuTca K OasoBon yactm bnoka 1
«OucumnnuHel (mogynn)» PepepanbHOro rocygapCcrBeHHOro obpasoBaTenbHOro craHgapTta
BbicLero obpasoBaHus no cneyunansHocT 30.05.03 MeanumnHckas knbepHeTuka (cneumanncr).

YyebHas AgucumnnuHa «MaTemaTudeckunm aHanmsy» aBnseTcs npeawecTtsylowen  Aans
cnegylowmnx — aucumnnuH:  «Teopuss BepoATHOCTEM UM MaTemaTudeckass CTaTUCTUKa,
«OKOHOMMKay», «WMHdpopmaTuka», «MeguumHckaa wuHpopmaTuka», «OnTuka W aToMHas

dusnkay, «dusmyeckaa xmmus», «MegnumMHCKast aNeKTpoHMKay.

3HaHWA, HaBblKM U YMEHUSA, MOMNyYEeHHblE MPU OCBOEHUWM [AaHHOW OUCLUMMMWHBLI, HeobXoauMbI
obyvalollemMycss  Ons OCYWECTBMEHWS  MeOMUMHCKOW U Hay4YHO-MCCneaoBaTernbCKon
AEATEeNbHOCTMW.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUst MO AuUcuUnnuHe/MoAaynio (3HaHUA, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3ynbTaTaMM OCBOEHUs 06pa3oBaTeNibHOMN
nporpaMmmbl (KOMNeTEeHUMSAMU BbINYCKHUKOB):

KomneTteHuus MnaHmpyemble pe3ynbTaTbl 06y4eHns
Kop, HasBaHue
OK-01 | CnocoGHOCTb K abCTpakTHOMY | 3HaTb: OCHOBHble TEPMWHbl W  WHCTPYMEHTbl MaTeMaTU4ecKoro
MbILLMEHWIO, aHanuay, CUHTe3y aHanusa

yMeTb: abCTpaKTHO MbICMUTb, aHaNM3MpoBaTk, NPOM3BOAUTE CUHTE3
BnageTb (MMeTb HaBbik(M)): nNpuemMamMu abCTPakTHOro MbILWIIEHNS,
aHanusa, cuHTesa

OlIK-5 | roTOBHOCTb K WCMOMb30BaHWIO | 3HATb: OCHOBHblE TEPMUHbl W  MHCTPYMEHTbl MaTemMaTuyecKoro

OCHOBHBbIX (bI/ISI/IKO-XVIMI/I‘-IQCKI/IX,
MaTeMaTn4eCKmnx 7 WHbIX
€CTeCTBEHHOHAY4HbIX NOHATUI
n MeToJ0B npu peLweHnn
I'IpO(beCCI/IOHaJ'IbH bIX 3aaau

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

YMEThb!: a6CTpaKTHO MbICITUTb, aHanNM3npoBaTb, NMPOMU3BOAUTb CUHTES,
CaMOCTOATENIbHO MNpPUMEHATb MeToabl WU cpeactBa NO3HaAHWUA,
o6yquv|ﬂ N CaMOKOHTpONA AnAa ﬂpl/l06peT6Hl/IF| HOBbIX 3HaHUN K
ymean7|, B TOM 4uClne B HOBbIX 00nacTsx, HenocpeacTtBeHHO He
CBA3aHHbIX CO ccbep0|7| OEeATEeNbHOCTN, pa3BUTUA couualribHbIX W
I'IpO(beCCI/IOHaJ'IbeIX KOMMNEeTEeHUUN, N3MEHEHUA Bunaa cBOen




npodeccnoHanbHON OeATeNbHOCTH

Bnagetb (MMeTb HaBbIK(M)): npuemMamMy MNPUMEHEHUS OCHOBHbIX
MaTeMaTUYEeCKMX NMOHATUN " MeToa0B npu peLeHnn
npodeccnoHanbHbIX 3agad

12. O6bemM AUCUUNIIUHBI B 3a4€THbIX eanHMLUax/vyac (e coomsemcmesuu ¢ y4e6HbIM rIaHoM) —

7 3E / 252 yaca.

dopma NpoMeXyTOYHOM aTTecTauuu (savem/sksameH) — 3adeT (1 cemecTtp), ak3ameH (2
cemecTp).

13. Buabl yue6HoM paboThbl

TpynoemMKocTb
o cemecTpam
. Bcero P
Bug yuebHow paboTbl
1 cemecTp 2 cemMecTp

AyOVTOpHbIE 3aHATUSA 100 50 50

B TOM 4uncne: nekuum 32 16 16

npakTu4eckme

nabopartopHble 68 34 34

CamoctosaTensHas pabota 116 58 58

KoHTponb 36

Utoro: 252 108 144

13.1. ComepxaHue ANCUUNANHLI

n/n HaumeHoBaHwue pasgena

CopepxaHve pasgena gUCLMNINHbI
ONCUMNNUHBI
1. NNekuun

1.1 Mpeoen nepemeHHoW BenuuuHbl. OnpegeneHne npefena Ha A3blke
nocnegosaTenbHOCTEN. ApudmeTndeckne OEWCTBUS Hag npegenamu.
OnpepgeneHue yHkumK. MoHATUE crnoxHon yHKkUMK. Knaccudmkaums

BBegeHve B mMaTemMaTU4ECKUN | areMeHTapHbIX dyHKUNIA (uenble pauuoHanbHble, OpobHo-

aHanum3 pauuoHanbHble, MppauuoHarnbHble, TpaHcueHOeHTHble). OnpeaeneHve
npegena dyHkumn. beckoHeyHo Mamnas u  Oonbwasi  PyHKUMK.
HenpepblBHOCTL ~ OYHKUMM B TOYke. TOYkM paspbiBa U UX
knaccundpukaumsa. Ceonctea PYHKUMIN, HENPEPbIBHbIX Ha OTPE3Ke.

1.2 lMoHaTne npoussogHon. [eomeTpunyeckun ©n  HUINYECKUA  CMbICH
npoussogHon. AduddepeHumpyemocts yHkuMn. OCHOBHblEe npasuna
anddepeHunpoBaHus. [ponssBogHble CROXHOW yHKUUK, obpaTHOW
dyHkuun. MonaTtne andpdepeHumnana. NponsBoaHble BbICWIMX NOPSAOKOB

OundbdepeHuymansHoe pasnuyHbiX yHKUnn. OuddepeHuunansl BbiclnX nopsakos. [Mpasuno

ucuncrneHne dyHkumMn opHoro | Nlonutanga. WccneposaHue dyHKUMA mMeTogamu aHanusa. WHTepsansl

nepemMeHHoro MOHOTOHHOrO NU3MeHeHust dyHKL MK, SKcTpemym dyHKUUK.
WccnegoBaHne yHKUMM Ha 9SKCTPEeMyM C MOMOLLBbI MPOM3BOAHOW
BTOPOro mnopsiika. Y4yacTku BbINYyKNOCTU rpadmka yHKUMU. TOYKM
nepernba. AcumnToTbl rpadpmka dyHkumm. ObLasi cxema uccnegoBaHus
rpaduvka yHKUNN.

1.3 HeonpeneneHHbIn uHTerpan (onpegenenue HeornpeneneHHoro

WHTerpansHoe ncyucneHve
dYHKUUN OOHOrO NepemMeHHoro

WHTErpana, ero CBOWCTBa, Tabnuua HeonpedeneHHbIX WHTEerparnos).
MeTon WHTerpupoBaHWs, OCHOBaHHbIA Ha WHBaAPWAHTHOCTU OOPMbI
HeonpedeneHHoro  uHTerpana  (MeTog  3aMeHbl  NEePEMEHHOW).
WHTerpupoBaHne no yactsiM. WHTerpupoBaHve ApOGHO-paumoHanbHbIX
Bblpa)XeHUn (MHTerpupoBaHue Jpoben npocTenero Buaa, MOHSATUE
HeNpaBuIbHON ApobK, pasnoXeHWe MpaBuIibHOM Apobu Ha CcymMmy




NPOCTENLLMX apoben). WHTerpupoBaHue TPUrOHOMETPUYECKMX
BblpaXXeHUN.

OnpepeneHHbIi WHTerpan (onpeneneHve Ha
OCHOBE reoMeTprYecKkon 3aaym o nNroLlaan KpMBONIMHENHOW Tpaneuun),
ero CBOWCTBa. VIHTerpan ¢ nepeMeHHbIM BepxHUM npegenom. dopmyna
HbtoToHa — JlenbHuua. 3ameHa nepemMeHHoWn B onpeaeneHHoM
WHTerpane. VIHTerpyupoBaHue no 4actsim.

[eomeTpyyecke 1 dwu3Mdeckme 3agaym C  MCMNONb30BaHWEM
OnpedeneHHoro uHTerpana (BblYMCIEHUe nowaan NAockown urypel,
BblYMCeHne paboTbl NepeMeHHo curbl). HecobcTBEHHbIE MHTErpansl
(OT HeorpaH4eHHbIX PYHKUMIA, C BECKOHEYHBIMW NpedenamMm).

1.4

OnddepeHunansHoe
ncyncrneHune YHKLUMM
HECKOSbKNX NepeMeHHbIX

@PyHKUMM  HECKONbKMX  MnepemMeHHbIx  (onpegeneHve,  obnactb
onpegenenus). MNpegen yHKUUM HECKONBKUX MNepeMeHHbIX, cnocobbl
BbluMcreHusi. HenpepbiBHOCTb  yHKUMKU. OnpefeneHme  4acTHbIX
NPON3BOAHbIX, UX reoMeTpuyeckuin cmbicn. MNonHeii guddepeHuman kak
cymma YaCTHbIX anddepeHumnanos, npunoxeHne MOMHOro
anddepeHunana.

[MponsBoaHbIe BbICLLUMX NOPSAAKOB (0B03Ha4YeHMe, MOHATUNHBIA CMbICH,
OoKa3aTenbCTBO TeopeMmbl 0 CMeLLaHHbIX NPOV3BOAHBIX).
OndbdepeHumansl BbICLLUMX NOPAOKOB.

15

MHTeraJ'IbHOG ncHncneHune

MHTerpupoBaHue yHKUUA OBYX nepeMeHHbiX. OnpeaeneHne ABOWHOMO
WHTErpana, ero reoMeTpuyeckuin CMmbicr, CBOWCTBA. Bblumcnenue
ABOMHOro MHTErpana ans npsiMoyrosibHOM U KpUBOJIMHEWHOW obnacTen.
3ameHa nepemeHHOW B OBOWHOM WHTerpane. [punoxeHue AOBONHOMO
WHTErpana K BblYUCIIEHMIO Nnowagen nnockux uryp n uanyeckmnx
BEMUYUH.

1.6

hyHKLUM HECKOIbKNX
nepeMeHHbIX
JlnHelHas anre6pa.

BekTopHas anretpa

MaTpuupbl. OCHOBHble MOHATUA W OMpeaerieHnsl, OCHOBHble BWAbl
matpuy. Onepaumm Hag wmatpuuyamu .Onpegenutenn 2, 3, n-ro
nopsigkoB m nx ceomctea. ObpatHasa matpuua. Teopema CyLecTBOBaHWSA
W  eOMHCTBEHHOCTM obpaTHom mMatpuubl. HaxoxgeHne obpaTHon
maTpuubl. PelweHne wmaTtpuuHbix ypaBHeHun. Popmynbl  Kpamepa.
CuncteMbl NMHENHbIX anrebpanyecknx ypaBHEHWUA, OCHOBHbIE MOHATUS 1
onpegeneHns. COBMECTHOCTb CUCTEM JMHEWHbIX anrebpanyeckmx
ypaBHeHunn. Teopema KpoHekepa — Kanennu. Metogbl HaxoxaeHus
pelleHnss cucTtembl JUMHEeNHbIX anrebpanyeckux ypaBHeHUM (meTog
Kpamepa, meTtoa laycca, maTpuyHbii meTog). OgHOpoaHble CUCTEMbI
NWHenHbIX  anrebpanyeckux ypaBHeHWNW. OCHOBHbIE MOHATUA U
onpefenenuns. ®yHaameHTanbHas cuctema peweHuid. OnpegeneHve
BEKTOpa KaK snemMeHTa NUHEenHOro npocTtpaHcTea. JInHenHble onepauuu
Hag BekTopamu. CkansipHOe, BEKTOpHOEe, CMellaHHoe W [ABOWHOe
BEKTOPHOE MPOM3BEAEHUS BEKTOPOB, WX OCHOBHble CBOWCTBA,
reomeTpuyeckun un dusndeckuin cmeicn. KoopauHaTHoe BbipaxeHue
npov3sefeHNin BEKTOPOB.

1.7

AHanuTtuyeckasa reomeTpua

OOwme noHATUA O INUHUW, TMOBEPXHOCTU. YPaBHEHUST §UMHUA WU
nosepxHocten. [lonsipHble koopauHaTtbl. [lpsiMas Ha  NIOCKOCTW.
PasnuyHble ¢opMbl ypaBHEHUW MPSAMOM Ha nMrockocTU. BsaumHoe
nonoxeHme npsMbIX Ha nnockoctu. [lpaMas WM NMOCKOCTb B
npocTpaHcTBe. YpaBHEHUS MMOCKOCTU U YpaBHEHUs NpPSAMON B
npocTpaHcTBe. B3aMmHoe pacnonoxeHne npsMbIX W NIIOCKOCTEN.
leomeTpuyeckne onpegeneHns KpuBbIX BTOPOro nopsgka (annunc,
rmnepbona, napabona). BelBog KaHOHWYECKUX YPABHEHWUA 3TUX KPUBbIX,
NMOCTPOEHME KPUBBLIX BTOPOro Mopsgka MO WX  KaHOHUYECKOMY
ypaBHeHuto. [peobpasoBaHne AeKapTOBbIX KOOPAWHAT Ha MIIOCKOCTW.
lMpuBegeHne o6GWero ypaBHEHUS KPUBOW BTOPOro nopsgka K
KaHOHW4YeckoMy Buay. [1oBepxHOCTM BTOpPOro nopsgka (annuncoug,
napabonougbl, runepboononabl, UUIUHOP, KOHYC), WX KaHOHU4YecKue
ypaBHeHunsa. MeTo cedeHun B mnccrnegoBaHUM (PoOpMbl NMOBEPXHOCTEMN.
MpuBegeHne 06OLLEr0 YpaBHEHWS KPUBOW UM MOBEPXHOCTU BTOPOrO
nopsiika K KaHOHU4eCKOMy BUAY.

1.8

OObIKHOBEHHbIE
andbdepeHumaneHble
ypaBHeHUs

Obuwwue NOHATUSA Teopun guddepeHumnanbHbIX YpaBHEHWUIA.
OundbdepeHumanbHble ypaBHeHust I nopsigka, paspeLUeHHble
OTHOCUTENBHO npoussogHoun. HactHoe " obuee peLlueHune
anddepeHUnansHOro ypaBHEHUS NepBOro nopsigka. YpaBHEHUs C
pasgenslowmmucd nepemMeHHbIMU. PewweHne npocTemnLLnX
andpdepeHumnansbHbIX ypaBHEHUI NepBOro nopsaka, NpUBOASLUMXCH K




YpaBHEHUSIM C pa3gensaowuMmncsa nepeMeHHbIMu.
Mpoctenwmne puddepeHUnanbHble YpaBHEHUSI BbICLUMX MNOPSAKOB.
PeweHne npoctenwunx anddepeHunanbHbiX YpaBHEHUA  BbICLUNX
nopsiakoB. YacTHoe un obuiee pelleHne anddepeHumansHbiX ypaBHEHUN
BbICLUMX MNOpsAAKoB. HaxoxaeHue npou3BOfbHbIX MNOCTOSHHBLIX OBLLEro
peLleHns C UCNONb30BaHNEM HayarbHbIX YCrOBUN. PelueHne nnHenHbIX
OfHOpPOAHbIX AnddepeHUManbHbIX YpaBHEHWA BbICLUUX MOPSIAKOB C
NOCTOSIHHLIMW KO3hdULMEHTaMN.

Wcnonb3oBaHne auddpepeHumanbHbiX YpaBHEHUA B
3agavax.

NPUKNagHbIX

1.9

YpaBHeHus B
Npon3BOoAHbIX

YaCTHbIX

OnddepeHunanbHble ypaBHEHUS B YaCTHbIX MPOU3BOAHbBIX MEPBOrO
nopsagka. JIMHeWHble ogHopogHble  ypaBHeHus.  KBaaunuHenHble
ypaBHeHusl. HenvHerHble ypaBHeHWs. YpaBHEHWE nepeHoca BellecTBa
notokoM Bo3ayxa. OCHOBHble ypaBHEHWUsI MaTeMaTU4eckon U3NKU U
NocTaHOBKa  HavanbHO-KpaeBbIX  3ajau. lMoHsATME  KOPPEKTHO
noctaBneHHoOM 3agayn. BbiBog ypaBHeHWs ManbiX MNOnepeyvHbiX
konebaHu cTpyHbl. [loctaHoBka 3agay Kowwu. Knaccudukauwms
rpaHnyHbIX ycnosun. CMmellaHHasa 3ajada gns BOMHOBOMO YpaBHEHMS.
Mpumepbl 3agay, CBOAALUMECH K PELIeHMI0 BOMHOBOMO YpaBHEHMS.
BbiBog ypaBHeHunsa gudcddysnn. BelBog ypaBHEHUSI TEMONpPOBOAHOCTMU.
MoctaHoBka 3agaun Kowwu. Buabl rpaHuyHbix ycnosui. CwmeluaHHas
3agadva. Matematmyeckme Mogenv cTaunmoHapHbIX NPOLLECCOB.

1.10

MaTemaTndeckoe
MoAenMpoBaHne M obpaboTka
pe3ynbTaToB M3MEPEHUS

OcCHOBbI MaTeMaTU4eCKoro MoaennpoBaHuA. TeOpI/IFI I'IOI'pGLLIHOCTGVI.
MeTog HauMeHbLUMX KBaapaToB.

2. llabopaTopHble 3aHATUS

2.1

BeBegeHne B maremaTuyeckun
aHanms

BbluncneHne npegenoB  nocriegoBaTtenbHocTen.  ApudpmeTmyeckue
AencTBua  Hag —npegenamu.  Bblumcnenne  npegena  yHKUMW.
WccnepoBanne dyHkuum Ha HenpepbiBHOCTb. OnpegeneHne To4ek
paspbiBa 1 nx poaa.

2.2

OnddepeHumansHoe
ucymcnenne yHKUMU OAHOrO
nepemMeHHoro

Bbluncnenve npoun3BOAHbIX AMEMEHTapHbIX  (PYHKUMW. Bblumcnenue
NPOM3BOAHbBIX CMOXHbIX (PYHKUMIA. 0BpaTHbIX OyHKUMA. [pnbnmkeHHble
BblYMCIIEHUS C nomMowpbio anddepeHumnana. [MponsBogHble BbICLUNX
nopsigkoB pasnuyHbiX yHKumiA. OuddepeHumansl BbICLUMX NOPSLKOB.
MpaBuno  JlonuTtans. WccnepoBaHne  (yHKUMM € NOMOLLbIO
NPOWN3BOAHBIX.

2.3

MHTeraJ'IbHOG ncymncneHune
(byH KU ogHOro nepemMmeHHoro

Bbluncnenve HeonpeaeneHHbIX WMHTEerpanoB pas3findHbiMn cnocobamu.
Bbluncnenuve onpeperieHHbIX  UHTerpanos. PeweHne 3apgady Ha
NPUITOXeHN4d onpeageneHHblX NHTerpasos.

2.4

OundbdepeHumansHoe
ncymcneHue dYHKLMM
HECKOINbKUX NePEMEHHbIX

BbluncneHme YacTHbIX MPOU3BOAHBLIX (YHKLMIA HECKOMBbKMX NEPEMEHHBIX.
MonHbin  andpdepeHuman  YHKUMM  HECKOMbKUX  MEPEeMEHHBbIX.
MpousBogHble 1 AuddepeHumansl BbICIMX MOPSAKOB ANs OYHKUWUIA
HECKOJbKMX NEPEMEHHbIX.

2.5

WHTerpansHoe

dyHKUNN
nepemMeHHbIX

ncymucneHune
HeCKOIbKNX

BbluncneHve OBOMHbBIX MHTerpanoB. 3amMeHa nNepeMeHHOW B ABOWHOM
uwHTerpane. [lpunoxeHve [OBOMHOIO MHTErpana K  BbIYUCIIEHUIO
nnoLagen nnockux uryp n dusn4eckux BENUYKUH.

2.6

JlnHerHas anrebpa

OnemeHTapHble npeobpasoBaHus mMaTpuu,. Bbluncnenve
onpegenuTenen pasHbiXx NopsiakoB. HaxoxaeHwe oGpaTHoOW maTpuubl.
PelweHne cucteMm nvHenHbIX anrebpavyeckmx ypaBHEHUM MeToAoM
Kpamepa u Naycca.

2.7

BekTopHas anre6pa

JInHenHble onepaumn Hag BekTopamu.  CkanspHoe,
CMellaHHOE U  [BOWHOE BEKTOPHOE MNpOM3BEAEHUS
KoopamHaTHoe BblpaXkeHWe Npov3BEAEHU BEKTOPOB.

BEKTOpPHOeE,
BEKTOpPOB.

2.8

AHanuTtuyeckas reomeTpua

MonsipHble  koopauHaTbl. [lpsAamass Ha  nnockocTu.  BsaumHoe
pacnonoxeHue npsMbix Ha nnockoctu. [lpsmas ¥ NMNOCKOCTb B
NPoCTpaHCTBE. YpaBHEHUS MMAOCKOCTU W YpaBHEHUs nNpsIMON B
npoctpaHcTBe. B3anmHoe pacnonoxeHue npaMbIX W MNOCKOCTEN.
lMpeobpa3soBaHne OekapTOBbIX KOOpAWHAT Ha nnockoctu. lNMpuBeaeHue
o6LLero ypaBHeHWs KpMBOM BTOPOrO nopsigka K KaHOHMYECKOMY BUAY.
lMoBepxHOCTM  BTOpOro  nopsgka  (annuncoua,  napabonowvpbl,
rmnepbonovabl, UMNUHAP, KOHYC), UX KaHOHWYeckne ypaBHeHud. Metog
ceyeHUn B MccnegoBaHum hopMbl noBepxHocTen. lNpuBegeHne obuiero
ypaBHEHNS KPUBOM U MOBEPXHOCTM BTOPOro nopsifka K KaHOHUYECKOMY
Buay.




2.9

OBbIKHOBEHHbIE
andbdepeHumaneHble
ypaBHeHMS

OudbdepeHumanbHble ypaBHeHUSA I nopsaka, paspeLleHHble
OTHOCUTENBHO npoussogHoun. YactHoe " obuwee pelleHune
anddepeHUnansHOro ypaBHEHUS nNepBOro nopsiaka. YpaBHEHUA ¢
pasgensoLwmMmmncs nepemMeHHbIMMU. PelwweHune NPOCTENLLINX
anddepeHUmnanbHbIX ypaBHEHUI NEPBOro nopsigka, NPUBOASLLUXCH K
ypaBHEHUNSAM C pasgensaoLmMMmncs nepeMeHHbIMU.

Mpoctenwmne puddepeHUnanbHble YpaBHEHMS BbICLUMX NOPSAKOB.
PeweHne npoctenwmx auddepeHumnansbHblX YpaBHEHUA  BbICLUNX
nopsiakoB. YacTHoe un obLee pelleHne andpdepeHymanbHbiX ypaBHEHUN
BbICLUMX MOPSAKOB. HaxoxgeHne npou3BOSbHbLIX MOCTOSHHBLIX O6LLero
pELLEHMS C NCMOMNb30BaHMEM HavarbHbIX YCOBUA. PelueHne nMHenHbIX
OfHOpOAHbIX AnddepeHumnanbHbiX YPaBHEHUA BbICLUMX MOPSOKOB C
NOCTOAHHbLIMM KO3hpULMEHTaMM.

Ucnonb3oBaHve audpdepeHumnanbHbiX ypaBHEHU B MpUKNagHbIX
3agavax.

2.10

YpaBHeHus B YaCTHbIX
NPOn3BOAHbIX

OudpdepeHunanbHble ypaBHEHMSI B YaCTHbIX MPOM3BOAHBLIX MEPBOro
nopsigka. JlvHenHble ogHopoAaHble  ypaBHeHusl.  KBasunuHewHble
ypaBHeHuns. HenuHenHble ypaBHEHMS. YpaBHeEHME nepeHoca BellecTBa
notokoMm Bo3ayxa. CMmellaHHas 3agada Ans BOMHOBOrO YpaBHEHMS.
PelweHune 3agay Kowmn. Buabl rpaHnyHbIX ycrnoBun. CMellaHHas 3agaya.
MaTemaTnyeckme Mogenu CTaluMoHapHbIX MPOLIECCOB.

2.11

MaTemaTndeckoe
MoAenMpoBaHne M obpaboTka
pe3ynbTaToB M3MEPEHUS

Bbluncnenuve ﬂOrpeUJHOCTeVI. I'IpmmeHeHme MeToga HaMMEHbLUUX
KBaapaToB.

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Bugbl 3aHATMIA (YacoB)
Ne HaumeHoBaHwue pasgena
JlabopaTopHble | CamocTosATenbHas
n/n AVCUMNIUHBI Jlexkumm Bcero
3aHATUS paboTta
1 BeepneHne B MaTeMaTn4eCcKun > 8 10 20
aHanu3
2 OuddepeHumansHoe  ncymcneHune
4 8 10 22
bYHKLMN OJHOIO NEPEMEHHOTO
3 WHTerpansHoe ncuncneHne yHKUmm 4 8 10 29
O[HOr0 NEPEMEHHOro
4 OundepeHumnansHoe  ncumcneHve
2 6 10 18
YHKLMN HECKONBKNX MePEMEHHbIX
5 WHTerpanbHoe ncyucrieHme yHkumnm 4 4 18 26
HECKONbKUX NepeMEHHbIX
6 INnHevinaa  anrebpa.  BekTopHasd 4 8 10 29
anrebpa
7 AHanutuyeckasi reomeTpus 2 8 10 20
8 OOBbIKHOBEHHbIE 4 8 10 22
AnddepeHumnansHble ypaBHEHUS
9 YpaBHEHMS B YaCTHbIX NPOU3BOAHbLIX 4 4 10 18
10 | Maremartuyeckoe moenuposaHue U
2 6 18 26
06paboTka pe3ynbTaToB N3MepeHns
KoHTponb 36
WUToro: 32 68 116 252

14. MeTogu4eckue yKkasaHus Ans oby4arowmxcsi N0 0CBOEHUIO AUCLUNIIUHbI

B uenom camoctosiTenbHas paboTa CTyaeHTOB HanpaBneHa Ha 0Oonee rnybokoe
N3yyeHne CcTygeHTaMn OTAEerNbHbIX BOMPOCOB Kypca C WCMOMb30BaHUEM PeEKOMEHOYeMOM
AOMNONHUTENBHOW NUTEPaTYpbl U APYrMX MHOPMALMOHHBLIX UICTOYHMKOB U BKITHOYAET:

- caMOoCTOsiITENbHOE U3YyYeHWe CTyAeHTaMu OTAEeNbHbIX BOMPOCOB, CBSA3aHHbIX C OTAENbHbIMM
yacTamu kypca. Heobxoaumble ansa 3aHATUMIA MHOOPMaLUMOHHbIE MaTepuanbl NpeaoCTaBNsTCS
CTyAEeHTaM B 3NIEKTPOHHOM BUAE;




- NepeYveHb pa3fenos Kypca, npeactaBnsemMblX CTyAeHTaM B (oopMe pasgaTtoyHOro matepuana
C NMOMETKOW «CaMOCTOATENbHOY;

- gononHuTenbHasa npopaboTka NEKUMOHHbLIX MaTepuaros Mo 3anncam NPOYMTaHHbBIX NEKUUA U
npeacTaBneHHOro pas3gaTtoyHoro matepuana no TemaTuke Kypca;

- MOAroToBKa K y4acTuio B paboTe NpakTUYECcKUX 3aHATUI MO NpeayCMOTPEHHbIM NPOorpaMmon
Temawm;

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

CTyOeHTbl 3HaKOMSATCSA C TeOpeTMYEeCKMM MaTepuarioMm B npouecce feKUMOHHOro Kypca,
CaMoCTOATENBHO npopabaTtbiBalOT M yCBaMBalOT TEOPETUYECKME 3HAHUSA C MCMNOSIb30BAHNEM
pekomeHayemon y4yebHon nuTepaTypbl, Yy4ebHO-meToguMyeckmx nocobun, cornacHo
yKkazaHHoMYy cnucky (n.15, 16).

O6yyeHure nuy ¢ orpaHNYeHHbIMU BO3MOXHOCTSMU 300POBbS OCYLLLECTBNSAETCS C y4ETOM
X NHAMBMAYAIbHbIX NCUXOPU3NYECKMX OCOOEHHOCTEN M B COOTBETCTBUN C MHAMBUAYANbHOM
nporpaMmmon peabunuraumn.

MpomexyTodHass aTTectauus Ans Uy C  HapyweHusiMM  Cnyxa npoBoAuTCA B
NMMCbMEHHON dopMe, MNpu  3TOM MCMOMb3YKTCA obwure Kputepum oueHuBanus. [lpu
Heo6Xo4MMOCTN BpeEMS NOATOTOBKN HA 3K3aMeHe MOXET OblTb YBENNYEHO.

Ana nvy C HapyweHuem 3peHust [JonyckaeTcs ayauarnbHoe npefocTaBreHve
UHopMauumn (Hanpumep, C UCNOSMb30BaAHMEM MNPOrPaMM-CUHTE3ATOPOB peyn), a TakK Xe
MCNonb3oBaHMe Ha feKuMsx 3ByKO3anucbiBalOWMX YCTPOUCTB (AuktocpoHoB m T.4.). Ha
NEKLUMOHHbIX 3aHATUAX M NabopaTopHbIX 3aHATUSAX NpU  HEeobBXOAMMOCTM AonyckaeTcs
npucytcTBme accucteHta. [lpy npoBegeHUMM NPOMEXYTOYHOM aTTecTauuMm Ang nuay C
HapyleHVeM 3peHuUs TecTMpoBaHWe MOXeT OblTb 3aMeHeHO Ha ycTHoe cobecefoBaHWe MO
Bornpocam. Npn HeobxoaUMOCTH, BpeMsi NOATOTOBKM Ha 9K3aMeHe MOXeT BbITb YBErMYeHo.

[Ansa Ny ¢ HapyLeHNsSMU ONOpHO-ABUraTeNbHOro annapaTa Ha NEKUMOHHbIX 3aHATUSX U
nabopaTopHbIX 3aHATUAX NPY HEOBXOOUMOCTU AoMNyCcKaeTcs NPUCYTCTBME aCCUCTEHTA.

lMpomexyTodHass aTtTectaumMss ANd Uy € HapylweHUsIMM  OMOPHO-ABUraTesrlbHOro
annapata npoBOAUTCA Ha OOLLUMX OCHOBaHUSAX, MpUM HeobxoouMMOCTU npoueaypa 3K3aMeHa
MOXeT ObITb peanusoBaHa ANCTaHLNOHHO.

15. NepeyYyeHb OCHOBHOW M AOMNONTHUTENBLHOM NUTEpPaTypPbl, PECYPCOB UHTEPHET,

HeobXoaUMbIX ANA 0OCBOEHUA AUCLUUNIINHDbI (CrucoK numepamypbl 0OPMASIEMCS 8 COOMEEmcmeauu
¢ mpeboearusimu FOCT u ucrionb3yemcsi obujasi CK8o3Hasi Hymepauyusi 0515 cex 8ud08 UCMOYHUKOS)
a) OCHOBHas nuTeparypa:

Ne n/n McToYvHmK
KysHeuoB J1.A. COopHMK 3agaHuii No Bbicllel mMateMaTuke. Tunosble pacyeTtsbl. / JILA. KysHeuoB. —
1 CI6.: Nanb, 2015. — 240 c. // NspaTtenbcTBO «JlaHby : 3NeKTPOHHO-OMbNMoTeuHas cuctema. — URL:
http://e.lanbook.com/book/4549

6) gononHuTenbHasa nuTeparypa:

Ne n/n McTouHMK
BopoaouH A.H. OnemeHTapHbIl KypC TEOpUMU BEPOATHOCTEN W MATEMaTUYECKOW CTaTUCTUKM: YYeOH.
2 nocobve / A.H. bopognH. — CI16. : NlaHb, 2011. — 256 c. // N3patenbcTBO «JlaHby» : 3MEKTPOHHO-

onbnnoteydHas cucrema. — URL: http://e.lanbook.com/book/2026

Mopnau B.A. Teopust BeposTHOCTEN U MaTeMaTtudeckasi ctatuctuka. b.A. Nopnay. — CI16. : JlaHb, 2013.
3 — 320 <c. /I WspatenbctBo «JlaHby»:  OnNeKTPOHHO-BMbNmMoteyHas cuctema. - URL:
http://e.lanbook.com/book/4864

Brbukos KO.H. Kypc obbikHOBEHHbIX AuddepeHumnanbHbix ypaBHeHun: yuebH. nocobue / HO.H. Bubunkos.
4 — CI6. : NaHb, 2011. — 304 c. // N3patenbcTBo «JlaHb» : 3MEeKTPOHHO-OMBNMOTEYHas cucTema. —
URL:http://e.lanbook.com/book/1542

KyopsisueB J1.0. KpaTkuin kypc matemartuyeckoro aHanu3a : yvyebHuk. B 2 1. / J1.O. KyopsiBueB .—
5 BucarnHac : Alfa, 1998-.T. 1: OudepeHumnansHoe U MHTerpanbHoe WCHUCNEHUS YHKUUU OOHON
nepemeHHon. Pagbl .— 1998 .— 397 c.

Kyopssues J1.[1. KpaTkui kypc MaTemaTMyeckoro aHanusa : Y4ebHuk onsa ctyg. pums.-mart. u uHx.-pums.
6 cneu. BysoB: B 2 1. / Jl.O. KyopsBueB .— BwucaruHac : Alfa, 1998-T. 2: OuddepeHunansHoe u
WHTerpanbHoe ncHmcneHns yHKUUMNM MHOMMX NnepemMeHHbIX. FapMoHudeckui aHanus .— 1998 .— 381 c.

7 PuxteHronsl .M. OcHoBblI MateMaTuyeckoro aHanusa: y4ebHuk / I'. M. @duxteHronsy .— CI6. : JlaHb,




2001-T.1.-440c.

duxteHronby, .M. OcHOBbI MatemaTnyeckoro aHanmaa: ydebHuk / . M. ®uxteHronby, .— CI16. : JlaHb,
2001. — T.2.-463c.

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

Ne n/n Pecypcbl IHTepHeT
CknsigHeB C.A. Mamemamuueckuli aHanu3 (MHoxecmea. Memod mamemamuydeckol UHOyKUuUU). y4ebH.
9 rnocobue 0nsi 8y3o8 / C.A. CknsiOHes, C.B. [lNucapeea. — Boponex : WL Bl'Y, 2012 . 23 c. /

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

OBC M3patenbctBO «JlaHb»

16. lMepeyeHb y4yeOHO-meTOAMYECKOro obecneyvyeHUss ANA CaMOCTOATENIbHOM paboThbl
(y4ebHO-Memodudeckue pekomeHdayuu, rocobusi, 3aldayqyHuKu, MemoOu4YyecKue yKasdaHusi 0 8bIMOSTHEHUIO
rpakmu4eckux (KOHMPOJibHbIX) pabom u 0p.)

Ne n/n McTovHmK
AHTOHOB B./. SnemeHTapHas matemaTtuka ons nepBokypcHuKa : y4ebH. nocobue / B.U. AHToHoB, ©.U.
1 KoneneBuuy. — CI16. : JlaHb, 2013. — 112 c. // 3gaTenbcTBO «JlaHby: 3NeKTPOHHO-0MbnMoTeYHas

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

MuHocueB B. CO0pHMK nHanBUAYanbHbIX 3a4aHU N0 MaTeMaTUKe ANs TEXHUYECKUX BbICLUMX YHEOHbIX
3aBedeHnin. YacTtb 2. [OnekTpoHHbI pecypc] : YuebHble nocodus / B. MuHocues [n ap.]. — CI16. : JlaHb,

2 2013. — 320 c. // spaTenbcTBO «J1aHby : anekTpoHHO-6MbnMoTeuHas cuctema. — URL:
http://e.lanbook.com/book/32816

3 Byrpos A.C. AuddepeHumanbHble ypaBHeHUs. KpaTtHble nHTerpansl. Pagel. @yHKUMM KOMMANEKCHOro
nepemeHHoro : y4ebHuk / A.C. byrpos, C.M. Hukonbckuin. — PocToB H/[] : PeHunke, 1997 .— 511 c.

4 MapTuHcoH J1.K. OuddepeHumnanbHble ypaBHEHUS MaTemaTndeckon pmamku: ydebrumk / J1.K. MapTUHCOH,

KO.N. Manos. — M.: MI'TY nm.H.3.baymaHa, 1996 .— 364 c.

CknagHeB C.A. MaTematudeckuin aHanu3 (dvcnoBble nocrnegoatensHoctn) / C.A. CknsigHes, C.B.
5 Mucapeea. — BopoHex : Zlnin By, 2012 — 26 c. I
URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m12-136.pdf>.

OnddepeHumnanbHble ypaBHEHNUS: KOHCMEKTLI Nekunii, Bonpockl 1 3agayun / .H. Mpsigko, J1.I. MeTpoea.
— BopoHex, 2015 // URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-219.pdf>

17. UHcpopmaLMOHHbIE TEXHOMOMMU, UCMOSIb3yeMble ANs peanuM3auum y4e6HouU
ANCLUNSINHBI, BKINOYasa nporpamMmmHoe obecnevyeHne u MHpopmMmaLMOHHO-CNpaBOYHbIe
cuctembl (Npu HeO6XO0AMMOCTH)

DreamSpark (HeorpaHM4YeHHOE KOJ1-BO HACTOSbHbIX U CEPBEPHbLIX ONepPaLMOHHbIX CUCTEM
Microsoft ans mncnonb3oBaHMs B y4eOHOM M Hay4yHOM Mpouecce) - NUUEeH3ns AencteyeT Ao
31.12.2019, por. 3010-15/1102-16 oT 26.12.2016.

Microsoft Office Professional 2003 Win32 Russian, 6eccpoydHas nuueH3nsa Academic
Open, gor. 0005003907-24374 ot 23.10.2006.

OdomcHaa cuctema LibreOffice 4.4.4 (CBobogHo pacnpocTpaHsemoe nporpamMmmMHoe
obecneyeHune)

18. MaTepnanbHoO-TeXHU4YECKoe obecneyeHme AUCUUNIINHDI:

YyebHas aygutopusa onst NpoBEeAEHUS 3aHATUI NEKLUMOHHOro Tvna (r.BopoHex, nnowanb
YHusepcutetckas, a.1, nom.l, ayg. 430): cneumanuampoBaHHas Mebenb, npoektop BenQ
MP515, mobunbHbIn 3KpaH ona npoektopa, Hoytoyk HP compag nx9030 ¢ BO3MOXHOCTbLIO
noaknyeHns K cetn «MIHTepHeT»

YyebHas ayantopusi ans npoBeAEeHUs 3aHATUIA CEMUHAPCKOro TuMna, TEKYLLEro KOHTpons
N NMPOMEXYTOYHOM aTTecTauum (r.BopoHex, nnowanb YHmsepcutetckas, 4.1, nom.l, ayg. 320) :
cneumnanuavpoBaHHasa wmebenb, npoektop BenQ MP515, Hoytéyk HP compag nx9030,
MOOUMBbHbBIN 3KpaH ANs NPoeKTopa

MomeweHne pgns  XxpaHeHna un  npodmnakTudeckoro obcnyxmBaHust  ydebHoro
obopygosaHus (r.BopoHex, nnowanb YHuBepcutetckas, 4.1, nom.l, ayg. 70) : MoOOGUNbHLIN
3KpaH ans npoekTtopa, npoektop BenQ MP515, HoyTtoyk HP compag nx9030 ¢ BO3MOXHOCTbIO
noaknyeHns K cetn «MIHTepHeT»



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

YyebHasa ayamtopus ana npoBedeHnsa 3aHATUA CEMUHAPCKOro Tuna, TEKYLLEero KOHTPOors
N nNpoMexyTtoyHou aTttectaumm  (r.BopoHex, yn.[lywkuHckas, n4.16, aya. 118):
cneumanuanpoBaHHass Mmebenb, MOOUMNbHLIM 3KpaH Ans npoekTtopa, npoektop BenQ MP515,
HoyTByk Lenovo G500 ¢ BO3MOXHOCTbIO NOAKMOYEHUS K CETU «VIHTEpHET»

YyebHaa ayautopus Ons npoBefeHus rpynnoBbIX U MHAMBUAYANbHbLIX KOHCYMbTaLuWK,
ANA NpoBefeHMs NPOMEXyTovyHon aTTectauumn (r.BopoHex, nnowaab YHuBepcuteTckas, 4.1,
nom.l, ayg. 316) : cneynanmsmnpoBaHHasa mebenb

AncnnenHeln knacc, ayamtopust Ansi NpoBeAeHusl TPYMnoBbIX WM UHAVBUAOYANbHbIX
KOHCynbTauun, noMeLlleHne pgna camocTtosTenbHon paboTbl  (r.BopoHex, nnowagb
YHuBepcutetckas, A.1, nom.l, ayg. 67) : cneumanuaupoBaHHas Mebernb, KOMMbOTEPDI
(cuctemubin 6nok Intel Celeron CPU 430 1.8 GHz, moHuTtop Samsung SyncMaster 17) (12 wT.)
C BO3MOXHOCTbI NOAKIIOYEHUS K CETU «MIHTEepHET»

KoMnbloTepHbIM Knacc, ayautopusi Ofs NpoBedeHust TpynnoBbiX U MHAUBUAYASbHbIX
KOHCynbTauun, noMmelleHne [f[ns  camocTosaTenbHon paboTbl  (r.BopoHex, nnowagb
Yuusepcutetckas, .1, nom.l, aya. 40/5) :cneumanuampoBaHHasi Mebenb, KOMMbHTEPDI
(cuctemHbin 6nok Pentium Dual Core CPU E6500, moHutop LG Flatron L1742 (17 wT.) C
BO3MOXHOCTbO NOAKMOYEHUS K ceTu «MHTepHeT»

KoMnbloTepHbIA  Knacc, noMmelleHne pans camoctosTenbHon pabotbl  (r.BopoHex,
nnowaab YHuBepcuteTckad, Aa.1, nom.l, aya. 40/3) : cneumanuampoBaHHass wmebensb,
KomnbtoTepbl (cuctemHbin 6nok Intel Core i5-2300 CPU, monuTtop LG Flatron E2251 (10 wT.) €
BO3MOXHOCTbO MNOAKMOYEHUS K ceTu «MHTepHeT»

19. ®oHA OLEHOYHbIX CPEeACTB:

MopsiAoK OLEHKN OCBOEHMS 00y4YatoLmMMumcst y4eGHOro MmaTepurana onpeaensieTcs
cCoAepXXaHneM crieqyrLmnx pasaenos ANCUMNINHGI

HavnmeHoBaHue
,-',\;,%, pasfena aucumniHbl K?_l“l’/'l';?;)e"' MH“MKiB?\%ZQei%CJ;meHMH OueHouHble cpeacTsa
(moayns)
Paspgen 1. BBegeHnve B 3HaTb OCHOBHblE TEPMUHbI U
MaTemMaTnyeckui WHCTPYMEHTBI
aHanum3 MaTemMaTU4eckoro aHanusa,
Paspgen 2. MeTOoAbl CAMOKOHTPOSS U
OndpdepeHunansHoe nprMobpeTeHnst HOBbIX
ucumncrieHne  PyHKLMm HaBbIKOB
OLHOro NepeMeHHOro YMeTb abCTpPakTHO MbICNUTD,
Paspen 3. aHann3npoBartb,
WHTerpansHoe Npou3BOaUTb CUHTES,
ucumncrieHne  OyHKLMK CaMOCTOSATENbHO NPUMEHSATb
OZIHOro NepemMeHHoro MeToAbl U cpeacTea
Pasgen 4. OK-1 no3HaHus, 00y4eHns un
OundbdepeHuymansHoe CnocobHo | camoKoHTpons Ans
ucumncrieHne  OyHKLMK CTb K NprMobpeTeHNst HOBbIX 3HAHWIA
HECKOMbKNX abCTpakTH | YMEHMIA, B TOM Yucre B K 5
L nepemMeHHbIX MbIEI)J“J/EIyeHVI HOBbIX 06nacTsix, OHTPOIBHbIE PAbOT
Paspen 5. 10, HenocpeacTBEHHO He
WHTerpansHoe aHanuay, | CBA3aHHbIX CO cchepoin
ucumncrieHne  PyHKLMm CYHTE3Y | OesaTernbHOCTU, pas3BuUTus
HEeCKOMNbKUX coumanbHbIX U
nepemMeHHbIX npodgeccnoHanbHbIX
Paspgpen 6. JluHenHas KOMMEeTEeHLUUN, U3MeHeHus
anre6pa. BekTopHas BMOa cBoem
anrebpa npodeccnoHarnbHON
Pasoen 7. [0eATenbHOCTHN
AHanuTuyeckas Bnapetb npuemamu
reomeTpusi abCTPaKTHOro MbILUNEHNS,
Pasoen 8. aHanuaa, CuHTe3a

OObIKHOBEHHbIE
andpdepeHumnansHble




HavmeHoBaHue
Ne 1 pasnena aucumnnmsi KZMM';?;?H V'“ﬂ"”(i{)?\féggeﬁf};’“e””” OLieHouHble cpeacTBa
(mozyns)
ypaBHEHUsI
Pasgen 9. YpaBHeHus B
YaCTHbIX MPOU3BOOHbIX
Paspgen 10.
MaTemaTtunyeckoe
MogenupoBaHue u
obpaboTka pe3ynbTaToB
n3MepeHusi
Pasgen 1. BeegeHve B
MaTemMaTuyeckui
aHanu3
Paspen 2.
OundbdepeHuymansHoe
ucyMcneHne  yHKLUK
OHOr0 NEPEMEHHOT0
Pasgen 3.
WHTerpanbHoe
ucumncrieHne  PyHKLMm OlK-5
O[1HOrO NepPEMEHHOro FoToBHOCT
Pasgen 4. b K 3HaTb OCHOBHble TEPMUHbI U
OnddepeHunansHoe “C';?_IJ;'}’(‘;’OB WHCTPYMEHTBI
ucuncneHme  QYHKUMM | oepopHbix | MATEMATUYECKOTo  aHanwvaa,
HECKObKMX n3nKo- | METOAbl  CAMOKOHTPOMNS 1
nepemMeHHbIX XUMUYECKU | NnprobpeTeHus HOBbIX
Paspen 5. X, HaBbIKOB.
WHTerpanbHoe “ﬂaeLeK"V’l'fL” YMeTb abCTPaKTHO MbICIUTD,
5 | vcuncnenne YHKLMM AHBLIX aHanuampoBaTb, KoHTponbHble paboTb
HECKOJTbKMX ecTecTeeH | NpounsBoauTb CUHTES,
nepemMeHHbIX HOHay4YHbl | CAMOCTOATENbHO MNPUMEHSATH
Pasgen 6. JluHenHas | X NOHATUW | meToabl 7] cpeacTea
anre6pa. BektopHana | W METOOOB | nosHaHus, 006y4eHus "
anre6pa peLTJ%lI/-IMVI CaMOKOHTPONS ans
Pasgen 7. npodbeccu an06peTfaHMH HOBbIX 3HaHUN
AHanuTnyeckas OHamnbHbIX | U YMEHMI, B TOM 4wucne B
reomeTpusi 3agad HOBBbIX obnacTtsx,
Paspen 8. HenocpeacTBEHHO He
OObIKHOBEHHbIE CBSI3@aHHbIX co chepoim
anddepeHunanbHble OesaTenbHoCTy, pas3BUTUSA
ypaBHEHUsI coumanbHbIX "
Pasgen 9. YpaBHeHus B npodeccuoHarnbHbIX
YaCTHbIX MPOU3BOAHbIX KOMNeTeHUUN, N3MeHeHus
Pasgen 10. BMaa cBoen
MaTtematunyeckoe npodeccnoHansHon
MOLENMpPOBaHue 1 OeATenbHOCTH.
obpaboTka pe3ynbTaToB Brnapgetb npnemamu
n3MepeHust npYMeHeHus OCHOBHbIX
MaTEMaTUYECKUX MOHATUA 1
METOAOB  MpWU  peLUeHun
npodeccuoHanbHbIX 3agad
MpomexyToyHas aTTectauums (3aver) Komnnekt KM Ne1
MpomexyToyHas aTTecTaums (3K3amMeH) Komnnekt KMM Ne2

20 TuvnoBble OLEHOYHbIe cpeAcTBa UM MeToAMYECKUe MaTepuanbl, onpeaensmwowme
npoueaypbl OLeHUBaHUS

20.1 TeKywWMn KOHTPOSb yCNeBaeMocTu



KOHTpOJ'Ib ycneBaemMmocCTn no gucuuniimnHe ocyullecTBnAeTCcA C NMOMOLWbKO KOHTPOJIbHbIX

pabor.
MNMepeyeHb 3apaHun ANA KOHTPONbHbLIX paboT (1 cemecTp)
1) VMcnonb3ys onpegeneHve npegerna nocnegoBaTenbHOCTU, AoKa3aTtb, YTO MTO! a,=4a
a,= 9-n" .1
AR S T o 2"
Bbluncnntb npegensl nocneaoBaTenbHOCTEN
Iirnl—2+3—4+...+(2n—1)—2n
2) N In*+2n+2
3) Iim(\/(nz ) +2) - (- -2))
Belumncnute npegens! yHKUMM
 (xX*=2x-1°
4 lim )
) x>-1 x4+ 2x+1
5) lim (\/x2—2x+4—\/x2—4x+3)_
6) Mcnonbays Tabnuuy 9KBMBAIIEHTHbIX dyHKUMNA, BbIYNCNUTL npegen
: x? sin(12x°)
lim . .
x>0 [n(1+ 2x)tg*/3x
P00yl X g
7) Bbluncnntb Sy (x_1)° _
j f(x) = (2sin(x—7) +3)* =7
8) HainTn npon3BoaHyto yHKLMN X In(x a + B TOYKe %o = 4
9) Hantn nepsbin n BTOpOoM AndpdpepeHumansl  dyHKUMM Y(X), 3a4aHHOM HESIBHO

ypaBHeHunem 2X°y* —2xy +4x’ —y*+2x-6y-6=0 g touke A(1,0).

10)

Hantn y4acTkm Bo3pacTaHus, YObIBaHMS U TOYKM aKCTpemMymMa  PyHKLNK

f(x)=+/8x>—x".

11)

12)

13)
14)

15)

i dx 1"[2 arctg2x

, dx.
4X +2 1+4x°

1
2X
BbluncnuTb MHTErpanbi: fe dx,
0

0 0

Hainti acumnToThl rppadmka yHKUMM Y =+ X° + 2X .

MpoBecTV NomHoe uccrenoBaHue 1 NocTpouTs rpaduk dyHkumm Y = IN(IX)

BbluMcnnTb YacTHbIe npomn3sBoaHble NepBOro nopaaka (byHKLI,I/II/I
3

a) f (X’ y) = 21(/9 - XIn(sin y) : 6) f (X, Y, Z) — (X2 _2y2 + Xz)arcsin2x .

2
" 2_,3 X
Haittu f " ana f(X,y,z)=2"""° XY

MNMepeyeHb 3agaHnM ANs KOHTPONbHbLIX PaboT No nNuHenHon anredpe (2 cemecTp)
KoHTponbHas pa6oTta Ne1
BapwuaHT 1

1. Hantn Bce pelleHns cucteMbl NMIMHENHbLIX YpaBHEHUN. YKa3aTb 6a3ncHble n CBOOOAHbIE
nepemeHHble.



X+y—-3z=8 2x—-2z=1 X—2y+4z=0
a)sX+2y—-4z=9 a)<2x-2y+z=2 @)12y—-2z=0
2x+y-3z=11 6x—2y—-3z=3 |2x—-2y+62=0

2. PelunTb cnuctemy NMHENHbIX YpaBHEHNN. YKa3aTb 6a3ncHoe peLueHune.
X, +5X, + X, —2X, + X, =4
2%, +10x, + 3%, - 7x, =8
—3X, —15X, — 2%, + 3%, —4x, =-11

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

1 3 -5 3

-1 -2 -11
A=-2 -1 B=|-1 4| C= D=
1 1 _1 _3 ’ _2 3 .

BapuaHT 2
1. Hantn BCce pelueHns cuctemMbl NMMHENHbLIX YpaBHEHUN. YKa3aTb 6a3ncHble N cBOBOAHbIE
nepemMeHHble.

3X+y+2z=8 —2X+y-z=1 X+3y—-6z=0
a){3x+2y+3z2=9 a)12x+2y+z=-1 48)1-3y+3z=0
6X+y+3z=15 —2X+4y—-2=0 2x+3y—-9z2=0

2. PelunTb cnctemMy nNMHENHbIX YpaBHEHUI. YKa3aTb 6a3ncHoe peLueHme.
X, +2X, + X3 +4X, —3%; =3
2%, +4X, + 3%, +11x, —4%X, =6
—3X, —6X, —2X, - 9%, +12X, =7

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

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

1. Hantn BCce pelleHuns cuctemMbl IMHENHbIX YpaBHEHUN. YKa3aTb 6a3ncHble 1 CBOOOAHbIE
nepemMeHHble.

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

2. PewunTb cncTemy nNMHeErHbIX ypaBHEHUIW. YKa3aTb Ba3ncHOe peLleHne.
X, —5X, + X3 +4X, —2X; =3
2%, —10x, +3%; +11x, —9%, =6
—3X, +15X, —2X, —9X%, +2X, =11

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



1 -2 -2 3

2 2 2 -3
’ 3 4 2 —4)

3 -2 4 2

BapwuvaHT 4
1. HanTtu BCe pelueHns cMCTeMbl IMHENHbIX ypaBHEHWI. YKa3aTb 6a3ncHble 1 cBOGOAHbIE
nepemMeHHble.

3X+y+3z=-12 X+2y+z=1 —2X+4y+16z2=0
a)<3x+2y+4z=-17 &){2x-y+z=1 8)<-3x—-4y+4z=0
6X+Yy+5z=-19 4x+3y+3z2=2 —7x+4y+362=0

2. PewmnTb cucteMy nNuHenHbIX ypaBHEeHU. YkasaTb 6asncHoe peLleHue.
X, +2X, + %X, —3X, —4X, =0
2X, +4xX, +3%, —10x, —12x, =0
—3X, —6X, —2X, +5X, +9X, =5

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

-4 3 3 -3
1 -1 1 -3
A=l2 =2 B=|1 2 C= D= ]
: ’ 3 1) -1 -1
-3 1 1 -2
BapuaHT 5

1. Hantn BCce pelleHns cuctemMbl IMHENHbIX YpaBHEHUW. YKa3aTb 6a3ncHble n cBOOOAHbIE
nepemMeHHbIe.
3X+y=6 2x—-2y—-2z=1 |[-Xx-4y-8z=0
a){3X+2y—2z=5 &4){2x—-2y+z2=2 &):-2x+4y—-4z=0
6x+Yy+5z=10 6x—-6y—-3z=3 |-4x—-4y-20z=0

2. PelwunTb cnctemMy NMHENHbIX YpaBHEHNI. YKa3aTb 6a3ncHoe peLueHme.
X, + X, + X, —3X, +3X;, =—4
2X, +2X, +3X; —10x, +4x, = -8
—3X, —3X, — 2%, + 95X, —10x, =15

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

1 -2 -1 3
-1 2 -1 3
A=|5 -1 B=|-1 -1| C= D= _
' ' -3 4) 2 4
3 2 3 2
BapuaHT 6

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



2X+y+22=6 X+3y+3z=3 X—3y+6z=0
a)12x+2y+52=10 &)2x-y+z=2 &)33y-3z=0
4x+y—z=4 4X+5y+72=5 2x-3y+9z=0

2. PelunTb cnuctemMy NMHENHbIX YpaBHEHW. YKa3aTb 6a3ncHoe peLueHme.
=X, + X, + X3 + X, —3X; =—3
2X, —2X, — X3 —3X, + 3%, =7
=X + X, +2X, —6X; =2

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

4 3 3 -4
2 -4 2 -4
A=|2 -5| B=|1 2| C= D= _
! ! 4 —4) -1 4
4 1 1 3

BapwuwaHT 7
1. Hantn BCce pelleHuns cuctemMbl NIMHENHbIX YpaBHEHUW. YKa3aTb 6a3ncHble 1 cBODOAHbIE
nepemMeHHble.

-3X+y-z=-1 X—-3y—-z=-3 X—3y+6z=0
a)s—3x+2y—z=-3 a)12x-y+z=3 8):-y+z=0
—6X+y—-z=2 4x-7y—-2=0 2x-3y+9z2=0

2. PelunTb cnctemMy nNMHENHbIX YpaBHEHUI. YKa3aTb 6a3ncHoe peLueHme.
X, — X, +5X%, +3%; =3
X, —2X, +6X; —5X, + X, =4
2X, — X, + 9%, +5X, +9x, =1

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

1 4 4 3
2 -3 2 1
A=l-2 -1 B=|-1 4| C= D=
: : -4 4 ) -3 -4
3 1 -3 2
BapuaHT 8

1. Hantn BCce pelleHuns cuctemMbl IMHENHbIX YpaBHEHUN. YKa3aTb 6a3ncHble 1 CBOOOAHbIE
nepemMeHHble.

—X+y+z=1 —2X+Yy+272=-3 —2X+3y+122=0
Q) —X+2y+z=-2 &4)12x+2y+z=3 &)-3x-3y+3z=0
—2X+y+32=6 —2X+4y+5z2=0 —Ix+3y+272=0

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

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



1 3 3 -5

3 2 3 -2
A=|2 -3| B=/-3 2 | C= D=
! | 2 -3) 2 3)

-11 1 -

BapuaHT 9
1. HanTtu BCce pelueHns cucTembl NMMHENHbIX ypaBHEHMI. YKa3aTb 6a3ncHble n cBOGOAHbIE
nepemMeHHble.

—X+y+22=2 —2X+Yy—-2=3 X—-2y+4z=0
)i —X+2y+5z2=5 a){2x+2y+z=2 84)42y-2z=0
—2X+y—-2=-3 —2X+4y—-z2=5 |2x-2y+62=0

2. PewmnTb cucteMy nNuHenHbIX ypaBHEeHU. YkasaTb 6asncHoe peLleHue.
X, —3X, +4X; — 2%, =3
X, —4X, +5X; +3X, —4X; =2
2%, —5X, + 77X, —3X, — X, =16

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

1 -5 4 3
-3 2 -3 1
A=l-4 -1 B=-1 3| C= D= _
’ ’ -1 =2) 2 2
3 2 4 2
BapumaHT 10

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

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

2. PewunTb cncTemy nNMHeErHbIX ypaBHEHUIN. YKa3aTb Ba3ncHoe peLleHne.
X+ X, + X+ X, +X =2
—2X, —2X, —X; —4X, —3%, =0
X, +X, +2%,—X, =6

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

3 3 -1

2
1 -1 1 2
A=[2 4| B=|-1 2| C= D=
! ! 2 2 ) -1 -2/

-3 1 1 1

KoHTponbHas pab6oTta Ne 2
BapuaHT 1
1. BygyT nn CTpOKM Mnm cTonbubl MaTpUL, NMMHENHO 3aBncUMbI? KakoB paHr matpuubl B?



-

w

-

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

|5 0 2 4 |2 5 4 46
1212 2 5 6" |31 =2 2 2|
6 1 -2 -2 2 4 2 -3 4

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

. Pewuntb maTpuyHoe ypasHenne A-X =B | rpe
-2 -1 -1 -9
3 2) 6 9 )

BapuaHT 2
. byayT nu cTpoku nnu ctonbubl MaTpuL, NIMHENHO 3aBUCUMBbI? KakoB paHr matpuubl B?

3 3 1 1 3 -2 5 62

4 4 1 -1 2 5 4 46
A= B:

6 6 3 2| -3 1 -2 2 2|

3 -3 -1 0 2 -4 -2 34

. PeunTtb cuctemy ypasHeHnn metogom Kpamepa
-3 1 4)\(x 20

-3 2 6||y|=|27].
-6 1 5)\z 31

. Hantn o6patHyto matpuuy AL, ecnu
1 2 1
A= 2 5 2|
-2 -5 -1
BapwuaHT 3

. byayT nu cTpoku nnu ctonbubl MaTpuL, IMHENHO 3aBncUMbI? KakoB paHr matpuubl B?

-6 -1 2 -3 1 -1 -1 -1 3
-5 0 2 0 2 -1 -2 -1 4
A = B =
=12 -2 5 -6 5 -1 4 1 7
6 1 -2 4 -4 2 4 3 -8

. Pewuntb cuctemy ypasHeHuin metogom Kpamepa



3 1 -1\(x) (10
3 2 -1||y|=|13
6 1 -1)lz) (19):

. Hantun obpaTtHyto matpuuy A™, ecnm

>

I

-
W N
N W DN

BapuaHT 4
. byayT nu cTpoku nnm ctonbubl MaTpuL, IMHENHO 3aBUCKMMbI? KakoB paHr matpuubl B?

2 1 3 2 4 -3 4 -9 -4
3 2 3 O 7 1 -4 6 1
A: B:
4 2 7 47 -5 -1 3 -5 -1
2 -1 -3 -1 8 -2 6 -9 -4

. Pewutb cuctemy ypasHeHun metogom Kpamepa
1 1 0)\(x 0

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

. Pewuntb maTtpuyHoe ypasHeHne A-X =B rpe

BapuaHT 5
. byayT nu cTpoku nnm 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 31
3 -1 1 -1 2 2 -2 22

. PeunTtb cuctemy ypaBHeHnn metogom Kpamepa

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

. Haiitv o6paTHyto maTpuuy A, ecnu



a1 o1 N
w N

BapuaHT 6
. ByayT nu cTpokun nnm ctonbubl MaTpuL, IMHENHO 3aBUCUMMbI? KakoB paHr matpuubl B?

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

. Pewutb cuctemy ypasHeHun metogom Kpamepa

-3 1 1})\(x -5
-3 2 4| y|=|-11]
-6 1 -3)\z 0

. Pelwuntb MaTpuyHoe ypaBHeHe A-X =B rpe

S ERY I P

BapuaHT 7
. bByayT nu cTpoku nnm ctonbubl MaTpuL, IMHENHO 3aBUCKMMbI? KakoB paHr matpuubl B?

4 2 -1 11 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

. Pewutb cuctemy ypaBHeHuin metogom Kpamepa
3 1 0)(x —4

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

. Haiitv o6paTHyto maTpuuy A™, ecnu

1 4 2

A=| -2 -3 2|
-2 -6 -3
BapuaHT 8

. ByayTt nn cTpokn nnn ctonbubl MaTpuL, NMMHENHO 3aBUCKMMbI? KakoB paHr matpuubl B?



7 3 2 O 5 4 3 4 4

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

2. PewnTtb cnctemy ypaBHeHun metogom Kpamepa

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

3. PewwuTtb MmaTpuyHoe ypaBHeHne A-X =B roe

aa) b )

BapuaHTt 9

1. ByayT nu cTpokn unu ctondubl MaTpuL NMMHENHO 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 27 2 0 -1 -5 4y
2 2 2 0 -1 -2 1 2 6

2. PewmnTb cuctemMy ypaBHeHuin metogom Kpamepa

3 1 -2\x -5
3 2 2|yl=|-5]|
6 1 -3)\z -9
3. Haiitn obpatHyto matpuuy A, ecnm
-3 1 2
A=|-2 2 1|
-2 11

MNMepe4yeHb 3agaHNM ANA KOHTPONbHOM paboTbl NO BEKTOPHOM anrebpe (2 cemecTp)

KoHTponbHas paboTa

1. KornuxeapHbl nn Bektopbl CinC, | pasnoxeHHble no Bektopam dub ?
2. MepneHanKynspHbI N BEKTOPLI & 1 b?
3. KomnnaHapHbl Nin BEKTOPbI a,b,c?
4. Haittv yron mexxay Bektopamn AB AC .
5. OaHbl koopamHaTbl Todek A B,C. Boiumenuts:
1) npsc AB;
2) np (as.cs) (2AC +3CB)



3) |AB+4BC|;
4) Z((AB-CB),AB):
5) (AB,BC);
6) ((AB+4BC),(BA-AC)).
7) | AB,BC]:
8) | (AB+28BC),(CB- AB)|;
9) AB-BC-AC;
10) [[(AE +BC),BC], AC}
11) (AB,BC)-AC,
12) opT BekTopa AB;
6. [aHbl koopanHaThl BeplunH nupamuasl ABCD | Beiumcnnts:
1) o6bem nupamnapl;
2) anuHy pebpa AB;

3) nnowaap rpann ABC:
4) yron mexay peGpamn AB n AD;

BapuaHTbl
BAPUAHT 1

1.1 8={1-2;3},b={3,0,1},¢, = 2a +4b,c, =3a - b.
2.1 d={L3 1}b (3-2;3.
3.1 ={23-1,b={-13},¢c ={1,9,-1}.
4.1 A(L-2;3),B(0,-12),C(3,-4;5).
5.1 A(12:1),B(-13,4),C(0;1,2).
6.1 A(lll) B(-12;4),C (206) D(-2;5-1).
7.1 ([[=B].c].©).

BAPVAHT 2
12V =0 120

2.2 Xy —y=x?
3.2 xy +y=3
4.2 A(0;-3,6),B(-12;-3,-3),C(-9;-3,-6).
52 A(0;12),B(3,-12),C(-12;5).
6.2 A(0;5,0),B(2;3,—4),C(0;0;6),D(-3,1;-1).

2 ((a[b.c]).a).

BAPUAHT 3

1.3 d={-241},b={-2,7},¢,=5a+30,C, =2a -h.
2.3 xy =yin(y/x)
3.3 x’y +x%y=1
4.3 ydx—2xdy=2y*dy



5.3 Xy —y=4/X*+Yy’

6.3 A(0;0;6),B(4;0;—4),C(1;3,-1), D(4;-1-3).

7.3 [[é,(ﬁﬂ?)]cﬂ.

BAPUAHT 4
14y = 1
X

24 a= {121} b ={3;1,2}.
3.4 =124} b={2L-5}c= {111}
4.4 yxinx=y
5.4 xy +y=y?

y
6.4 xy =y-—xeX

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

BAPWUAHT 5
15 a=1{354},b={597},¢,=-2d+b,c,=3a-2b.
25y =ye’
3.5 d={2-1,1},b={1,2;3},c ={1,-3,-2}.

45 xy +y=5
55y =J+X
Xy
6.5y —y(l+x)=
7.5 x(y —y)=e*
BAPUAHT 6
16 d={L4-2},b={L1-1},¢, =a+b,c, =4d+2b.
2.6 ={-415}b={131}.
36y = !
cos’X
4.6 A(5-3-—1) B(5;2;0),C(6;4;-1).
5.6 A(-14;2),B(5,2;3),C(0;1,2).
6.6 A(6:0,4),B(0;6;4),C(4;6,0),D(0;-6;4).
7 [([#5))d]
BAPUAHT 7
1.7 8=1{1-2;5},b={3-16},¢,=4a-2b,¢,=b 24
2.7 d=1{3-1,2},b={23-1},
3.7 d=1{11-1},b ={7;3,-6},c ={-1,1,9}.
4.7 A(—3;—7 5) (0 -1 2) C(2;3;0).



5.7 A(3-21),B(13,2),C(241).
6.7 A(3,2;4),B(2;4;3),C(4;3,-2),D(—4;-2;-3).

77 ((26).).

BAPUAHT 8
1.8 d={35-1},b={2-11},¢,=64-30,C,=b-24.
2.8 d={-4-15}b={1-31}.
3.8 d=1{2,-4,9},b ={2;0;-3},¢ = {7;9;-3}.
4.8 A(2;-4;6),B(0;-2;4),C(2;3,0).
5.8 A(-13,-1),B(-3;2;3),C(-13,0).
6.8 A(6;3,5),B(5-6;3),C(3,5,6),D(-6;,-12).
7.8 ((ab).c)-c

BAPUAHT 9
1.9 8={-2,-3-2},b={10;5},¢, = 3a+9b,¢, =—a—3b.

=2
29d= {912} { 114}
3.0 4={L11},b={11-1},¢c={6,0;5}.
4.9 A(0;1,-2),B(3,1,2),C(411).
5.9 A(L-16),B(4:5-2),C(-13,0).
6.9 A(5-2;-1),B(4;0,0),C(2;51),D(L2;5).

79 [[(a+6),6],a}.
_ BAPHAHT 10

1.10 d={-14,2},b{3,-2;6},¢,=2d-b,C, =3b -6a.
2.10 d=1{8;2;3},b ={-2;8;0}.

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

4.10 A(331),B(15-2),C(411).

5.10 A(7:1,2),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).

MNMepe4yeHb 3agaHNM ANA KOHTPONbHOM PaboTbl NO aHANUTUYECKON reoMeTpum
(2 cemecTp)
KoHTponbHas paboTa

BapwuaHT 1
3apayva 1. [aHbl Tpu nocnegosatenbHble BeplumHbl napannenorpamma A(1;2), B(-1;3),C(-4;-2).
He Haxogs koopanHaThl BepLumHbl D, Hantu:
1) ypaBHeHMe cTOpPOHbI AD;
2) ypaBHeHue BbicoTbl BK, onyLieHHon n3 BeplinHbl B Ha ctopoHy AD;
3) AnuvHy BbicOThI BK;
4) ypaBHeHue gnaroHanu BD;
5) TaHreHc yrna mexagy gvaroHansmuv napannenorpaMmma.
3anncatb obume ypaBHEHUA HANAEHHbIX NPAMbIX. [TOCTPOUTL YepTeX.

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



1) obuiee ypaBHeHue nnockoctn ABC;

2) obuwee ypaBHeEHME NOCKOCTU, Npoxoasiuen Yepes Touky D napannensHo nnockoctn ABC;
3) paccrtogaHue oT Toukm D go nnockoctn ABC;

4) KaHOHW4Yeckue ypaBHeHus npsmon AB;

5) KaHOHMYECKMe ypaBHEHUS NPSMON, NpoxoasdLlen Yepes Touky D napannensHo npsamon AB;
6) obLlee ypaBHeEHME NAOCKOCTU, NpoxoasdLLen Yepes Touky D nepneHankynapHo npsamon AB.
3apaya 3. YpaBHeHMe BTOpOro nopsiaka 2X”° +9y* —4x+6y+2=0 nytem BblgesieHNs1 NOMHOMO
KBagpaTa npuBECTM K KaHOHW4eckoMy Buay. [locTpouTb KpuBylo, onpegensemyro 3Tum
ypaBHEHUEM.

3apaua 4. Kpvisas 3aaaHa B NOMNsPHON cMCTEME KOOPAUHAT ypaBHeHnem £ =3¢
TpebyeTcs:

T
1) HaATI TOUKM, Nexalune Ha KpUBOW, AaBas ¥ 3HaueHns Yepes NPOMEXYTOK, PaBHbIA o,
HaunHasi ot =0 po =27
2) MOCTPOUTb NOMYyYEHHbIE TOYKM;
3) MOCTPOUTL KPVBYIO, COEAVHVB NOCTPOEHHbIE TOUKM (OT PYKU UMM C MOMOLLLIO NeKana);

4) COCTaBUTb YpaBHEHNE 3TOM KPUBOW B NPSIMOYrOSIbHOM 4EeKapTOBOW CUCTEME KOOPANHAT.

3apaya 5. [locTpouTb Ha NJIOCKOCTM T[EOMETPMYECKOE MECTO TOYeK, onpeaensiemoe
HepaBeHCTBaMUn

1<x<2
1)

x£ys2x;

2) {y </9-—x?

Xx=>0,y=>0

BapuaHT 2
3apaya 1. [anbl Tpu nocnegoBaTenbHble BeplwuHbl nNapannenorpamma  A(-1;2), B(1;-
3),C(4;0). He Haxogsa koopanHaTthl BEpLUMHbI D, HanTu:

1) ypaBHeHue cTopoHbl AD;

2) ypaBHeHue BbicOTbl BK, onyLieHHon 13 BepinHbl B Ha cTopoHy AD;
3) ANVHY BbIcOThbI BK;

4) ypaBHeHue gunaroHanu BD;

5) TaHreHc yrna Mexay agunaroHansmu napannenorpamma.

3anucatb 06Lwme ypaBHEHUS HAaNAEHHbIX NPsiMbIX. [TOCTPOUTL YepTex.

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

1) obuwee ypaBHeHue nnockoctn ABC;

2) obLiee ypaBHEHME NNOCKOCTN, Npoxoasiuen yepes Touky D napannensHo nnockoctn ABC;

3) paccTtogaHue oT Toukm D oo nnockoctn ABC;

4) KaHOHW4Yeckue ypaBHeHus npsimon AB;

5) KaHOHWYeCKMe ypaBHEHUSA NMPSAMOW, NPOXoasLen Yepes Touky D napannensHo npsmon AB;

6) KaHOHMYecKue ypaBHEHMS MPSMOW, npoxogswen 4Yepe3 TOYKy D nepneHAMKYNApHO
nriockoctn ABC.

3apaya 3. YpaBHeHWe KpuBOii BTOporo mopsigka X —4y”?+6x+4y—-8=0 pyteM BblaeneHus
MOHOro KBagpaTta NpUBECTU K KaHOHMYeckoMy BUAY. [ocTpouTb KpuByto.

3apaua 4. Kpvisas 3aaaHa B NONSPHON CUCTEME KOOPAUHAT ypaBHeHuem P = 4cosg.
TpebyeTcs:

T
1) HaNTM TOYKW, Nexallume Ha KpuBoW, AaBas ¥ 3HauveHuss yepes NPOMEXYTOK, PaBHbI 8

HaunHasi ot =0 o »=27:



2) NOCTPOUTb NOSMTyYEHHbIE TOYKM;
3) NOCTPOUTb KPUBYHO, COEANHNB MOCTPOEHHbIE TOYKN (OT PYKM UIM C NOMOLLBIO fiekana);
4) COCTaBUTb ypaBHEHME 3TOMN KPUBOW B NMPSIMOYroSibHOM AeKapTOBOW CUCTEME KoopauHarT.

3apauya 5. locTpouTb Ha NMOCKOCTM reoOMEeTpUYeckoe MEeCTO TOYek, onpeaensieMoe
HepaBeHCTBaMu

y > x?
1) {y—st’
2) {x£1/4—y2

x=>0,y=>0

MNepe4yeHb 3aaaHMN ANA KOHTPONbHOM PaboTbl N0 06LIKHOBEHHbLIM AuddepeHUnanbHbIM
ypaBHeHUAM (2 cemecTp)
KoHTponbHas paboTa

BapwuaHT 1
1. Hantum obuiee pelieHne gndpdepeHumnanbHbIX YPaBHEHUN:
a) (" - y* )y = 2xy; 8)y =(y ) -2xy ;
6)xy’—y:x2; r)Xy’+y:3_

2. Hantn 4actHoe pelweHne guddepeHunansHOro ypaBHEHUS, yaOOBNeTBopAloLee
HavanbHbIM yerosuam Y + 4y +4y = e?*,y(0) =1,y'(0) = 1.

dx

P 3X+Yy
3. HanTtun obuwee pelleHne cnctembl guddepeHumanbHbIX YpaBHEHNN .

Y _gx+ y

dt

4. 3anucaTb ypaBHEHWE KPMBOWM, MPOXOASLLEN Yepe3 TOuYKy A(5;2), €CIN M3BECTHO, YTO

YrNoBON KOI(hULMEHT KacaTenbHon B Nobon ee Todke B 3 pa3 bonblue yrnoBoro
Koa(ppuumeHTa npamMon, coeguHsoLen To4ky A ¢ Hayanom KoopanHar.

5. HaiiTn obLuee pelueHne anddepeHLmMansHOro ypasHeHus Y = Sinx
6. Hantu obwee peleHne AnddepeHLMansHoro ypasHeHUss MeTodoM — Bapuauuu
X
MPON3BONbHBIX MOCTOSAHHBIX Y —Y = = 1
BapuaHT 2

1. Hantu obuiee pelieHne gndpdepeHumnanbHbIX YPaBHEHUN:

a)xy':yln(y/x); B)x3y'+x2y:1;

6) ydx—2xdy = 2y“dy M)y —y=x*+y?

2. Hantn uvacTtHoe peweHve guddepeHumnansHOro YypaBHEHUd, yAoBneTBopsioLlee
HavanbHbiM ycrosusm Y +4Y —12y =8sin2x;y(0) =—1,y'(0) =1.



o o

dx
—=4x+6
dt y

Hantn obee pelwieHme cuctemsol gudpdepeHumnanbHbIX YpaBHEHNI

y .
— =4x+2
dt y

Hantn ypaBHeHMe KpuBow, npoxogswien vepe3 Touky A(10, 10) u, obnagawowen Tem
CBOWCTBOM, 4YTO OTPe30K, OTCeKaeMbli Ha ocn abcumcc KacaTenbHOW, NpoBeAeHHOW B
noboKr ToUKe KpUBOWN, paBeH KyBy abcumccbl TOYKM KacaHuS.

1
HaitTu obLuee pelueHne auddepeHUmnanbHOro ypaBHeHus Y = ”

Hantn obwee peweHne auddepeHumManbHOro YypaBHEHUA MEeToO4OM Bapuauuu
3x

MPOU3BOSIbHBIX MOCTOAHHBLIX Y —6Y' +9y =

BapwuaHT 3
HanTtun obuwee peweHne gndpdepeHumnanbHbiX ypaBHEHW:
a)(l+X2)y’—2xy:(1+x2)2; B)y'xlnx:y;

6)xy +y=y";

y
F)xy’: y — xex.

Hantn 4acTHoe peweHne anddepeHumansHOro ypaBHEHUs,  YAOBMETBOPSOLLEe
HavanbHbIM ycroeuam Y —6y -7y = X2 —X; y(0)=1,y'(0) =1.

dx

Py =-—oX—4y
Hantn obwee pelweHme cuctemnol gudpdepeHumnanbHbIX YpaBHEHNI d .

d_?[/ =—2X -3y

. Hamntn ypasHeHue kpuown, npoxogswien 4yepes Touky A(1l, 4) n, obnagawwen Tem

CBOWCTBOM, 4YTO OTPE30K, OTCEKaeMbli Ha Ocu opauHaT nbon KacaTenbHOW, paBeH
yABOEHHOW abcumcce TOYKN KacaHus.

Hantu obuiee pelueHne amddepeHumansHoro ypasHeHus Y = y'e’
Hantn obwee peweHne anddepeHumMansHOro ypaBHEHUSS METOAOM Bapuauuu

2
MPOM3BOIIbHBLIX MOCTOSAHHBLIX Y  +Y =Ctg~X

BapuaHT 4
Hantn obuwee pewweHmne anddepeHumanbHbiX YpaBHEHWMN:
Xy'+y=5. Y X
a) ; B)Y =+ %
6)Y —y(l+x)=x; Xy’ —y)=e*.

Hantu 4actHoe pelweHve guddepeHunansHOro ypaBHEHUSs, YyOOBNeTBoOpAoLlee
HavanbHbIM ycrnoeusiv Y + 4y = e 2% y(0)=1,y'(0) =-2.



dx
— =3Xx-—-
dt y

3. HaiTtn obuiee pelueHne cucteMsl AndpdepeHLmnanbHbIX ypaBHEHWIA

y .
—=4x+2
dt y

4. HaiiTu ypaBHeHMe KpuBOW, npoxonsiuen 4yepe3 Touky B(3, 4) v, obnapawliennt Tem
CBOMCTBOM, 4YTO OTPE30K, OTCEKaeMbli Ha OCW opAauHaT nobon kacaTenbHOW, paBeH
yABOEHHOMY MOAYII0 paguyc-BeKTopa TOYKN KacaHUS.

1
cos’® X
Hantn obwee peweHne auddepeHumansHOro YypaBHEHUS MeTOOOM Bapuauuu

X

+1°

Haitu obLiee pelueHne amddepeHumansHoro ypasHenus Y =

MPOW3BOMbHBIX MOCTOSAHHLIX Y —2Y'+Y = v

KpuTepumn oLeHOK KOHTPOJbHbIX paboT

OTBeT oLeHMBaETCA OTMETKON «5», ecnu:

e paboTa BbINOSHEHA NOSTHOCTLIO;

e B JTOrMYECKNX pacCyXaeHusiXx 1 060CHOBaHNAX HET NPo6enoB n ownbok;

e B pELUEHMM HET MaTeMaTU4ECKMX OLIMBOK (BO3MOXHA OfHa HETOYHOCTb, OMNUCKA,
He ABNAOLWANACA CrneacTBMEM  HE3HaHMS WU HEeMNoOHWMaHuA  y4eBHOro
mMartepmana);

OTmeTKa «4» CTaBUTCH, €CIU:

e paboTa BbINOSIHEHA NOJTHOCTLIO, HO 0BOCHOBAHNSA LUAroB PeLLEeHNs] He4OCTaTOYHbI
(ecnn  ymeHuMss 0OOCHOBbLIBaTb PaCCYy)XOEHUS He SABMANUMCb  chneumanbHbIM
00BbEKTOM NPOBEPKN);

e [JonylleHa ogHa owmnbka nnu asa-Tpu.

OTmeTKa «3» CTaBUTCSH, ECIN:

e [JonyLleHbl bonee ogHoM ownbkM nnu Bonee AByX- TPeEX HEAOYETOB B BblKagkax,
yepTexax unu rpadukax, HoO CTyaeHT BrageeT obsas3aTernibHbIMU YMEHUSAMU MO
npoBepsieMon Teme.

OTmeTKa «2» CTaBUTCSH, ECIU:

e [ONyLLUEHbl CYLWECTBEHHbIE OLWWMOKM, nNoKasaBlUME, 4YTO CTYAEHT He Bnageet
06s13aTeNbHBIMU 3HAHMAMW MO JAHHOW TEME B MNOJTHOW Mepe;

e paboTa nokasana nOSHOE OTCYTCTBME Y y4allerocss 00si3aTenbHbIX 3HaAHWUMN,
YMEHUN NO NPOBEPSIEMON TEME UMW 3HAYUTENbHAs YacTb PaboTbl BbINOMIHEHA HE
CaMOCTOSATENBHO.

20.2 NMpomexyToyHasa aTrecTaums

MpomexyToyHasa aTTecTaumsa No QUCUUNIIMHE OCYLLECTBNAETCS C MOMOLLbIO 3a4EeTHON U
3K3aMeHauMoHHOM paboT.
NMepe4yeHb BONPOCOB K 3a4eTy:
1) Mpepen nepemMeHHon BEJTIUYMHbI. Onpegenexve npegena Ha A3blke
nocrnegoBaTernibHOCTEN.
2) ApudmeTnyeckne oencTems Hag npegenamu.
3) Onpegenexne dyHKuMKU. MNMoHATME crnoxHOW PyHKUMK. Knaccudumkaumsa anemeHTapHbIX
dyHKUMIN (uenble pauuoHarnbHble, ApO6HO-paumoHarnbHble, nppaumoHarnbHble,
TpaHCUEHAOEHTHbIE).



4) OnpepnenexHve npegena dyHkumn. beckoHeyHo Manas wn  6onbwasa  yHKUUK.
OpgHoCTOpOHHME Npeaensl.

5) HenpepbiBHOCTb OYHKUMM B TOYKE. TOYKM paspbiBa M MX Knaccudukauus. CBoncTsa
PYHKUMI, HENPEPbIBHbIX HA OTPe3Ke.

6) lNoHaTMe nponsBogHON. [[eoMeTpUYEeCKNn U (PU3NYECKNIN CMbICSTT MPOU3BOLHOMN.

7) AnddepeHumpyemocTsb pyHKUMU. OCHOBHbIE NpaBunia auddepeHUMpoBaHnS.

8) MponsBogHble CNOXHOM (PYHKUMK, oBpaTHOW OYHKLMMK, BbiBO4 Tabnvubl NPOU3BOAHbLIX

aneMeHTapHbIX PYHKLNA.

9) Monatne guddepeHumana. NpubnuxeHHble BLIYUCIEHNSA C NOMOLLBbIO AnddepeHumana.
10) [powusBogHble BbICLUINX MOPSAKOB Pa3NUYHbIX OYHKLMNA.

11) [OuddepeHumans BbICLUMX NOPSAKOB.

12) [Mpaswuno Jlonutans.

13) WccnepoBaHve yHKUMM meTogamu aHanmsa. MHTepBanbl MOHOTOHHOIO WM3MEHEHUS
PYHKUNN.

14)  OkcTpeMym yHKumu. ViccnegoBaHme doyHKLMN HA 3KCTPEMYM C NMOMOLLIbIO NPOU3BOLHOM
BTOPOro nopsiaka.

15) VYyacTtkum BbINyKNoCTM rpadumka dyHkumn. Toukm nepernba. AcumnToTbl rpaduka
PYHKLUNN.

16) OO6was cxema nccnegoBaHus rpaduka yHKUMN.

17) HeonpegeneHHbln WHTerpan (onpegernieHve HeonpedeneHHoro uHTerpana, ero
CBOViCTBa, Tabnuua HeonpeaeneHHbIX MHTErpanos).

18) MeToa WHTErpMpoBaHWsi, OCHOBaAHHbIA Ha WMHBAPWAHTHOCTU POPMbI HeornpeaesieHHOro
WHTerpana (MeTon 3aMeHbl NEPEMEHHON).

19) WHTerpupoBaHue no 4acTtam.

20) WHTerpupoBaHve AOpOOGHO-pauMOHanbHbIX  BbIPaXeHUn  (MHTerpupoBaHve apoben
npocTenLero Buaa, NoOHATUE HenpasuUibHOM Apodu, pasnoxeHne npaBuIibHOM Apobu Ha CyMmmy
npocTenwmx gpoben).

21)  WHTerpupoBaHue TPUTOHOMETPUYECKUX BbIPaXKEHUMN.

22) OnpegeneHHbln  uwHTerpan (onpegeneHne Ha OCHOBE reOMEeTPUMYEcKOr 3agadunm o
nnowaan KpMBONIMHENHOM TpaneLunn), ero CBOMUCTBA.

23)  OueHkun onpeaeneHHoro uHTerpana.

24)  WHTerpan c nepeMeHHbIM BEPXHUM npeaesiom.

25) ®opmyna HbtoToHa — JlenbHuua.

26) 3ameHa nepemMeHHOM B onpeerieHHOM uHTerpane. VIHTerpyupoBaHue no 4acTtsam.

27) T[eomeTpuyeckme n usndeckme 3agayun ¢ UCNonb3oBaHNEM ONpedeneHHOro nHrerpana
(BblYMCEHME NIOWaAN NIOCKON (PUrypsl, BbluMCrieHne paboTbl NepeMEHHON CUnbl).

28) HecobcTtBeHHble WHTErpanbl  (OT HEOrpaHW4YeHHbIX YHKUMA, C OBEeCKOHEYHbIMU
npegenamm).

29)  DYHKUUKM HECKONbKMX NEpPEMEHHbIX (onpeaeneHune, obnactb onpeaeneHuns).

30) [pegen (yHKUUM HECKOMbKUX NepeMeEHHbIX, Cnocobbl BbluMCIEHUs. HenpepbIBHOCTb
YHKUMMN.

31) OnpegeneHune YacTHbIX MPOU3BOAHbLIX, UX FEOMETPUYECKUIA CMbICTT.

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

33) [MpousBogHble BbICLIMX NOPSOKOB (0603HaYeHNe, NOHATUMHBIA CMbICH, LOKa3aTeNbCTBO
TeOpeMbl O CMeLUaHHbIX NPOMU3BOAHbBIX).

34) [OuddepeHumans! BbICLLINX NOPALKOB.

35) WHTerpupoBaHue (pyHKUUIN OABYX NEPEMEHHBbIX.

36) OnpenenexHune OBOMHOIO MHTErpana, ero reoMeTpuU4YecKnii CMbICI, CBOMCTBA.

37) BbluuCneHne [BOMHOrO MHTErpana gnsi NpsiMOyrosisHOM U KpUBOSIMHEMHOW obnacTten.
3ameHa nepemMeHHoM B BOMHOM MHTerparne.

38) [lpunoxeHne AOBOWHOIO WHTErpana K BbIYUCAEHUIO Nfowagen nnockux duryp u
PU3NYECKMX BENUNYNH.



[nsa oueHnBaHMA pesynbTaToB OOy4eHMs Ha 3a4eTe UCMOoMb3YTCH cneayoLwme:

1) 3HaHne y4ebHOro matepmana n BnageHne noHATUNHBIM annapaTtoM AUCUUMNIINHDI;

2) yMeHMe CBsA3blBaTb TEOPUIO C MPAKTUKON;

3) YMeHune nnniocTpnpoBaTb OTBET NpuMepamu;

4) yMeHue NpUMEeHATb MeToabl MaTeMaTMYeCKOro aHanmsa ang peLleHns npuknagHbix 3agad.

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

Kputepum oueHmBaHnst KOMNeTeHLnin Lkana oueHok
CcopmmpoBaHHble  3HaHMsi 06 OCHOBHbIX TepPMUHAX W  WHCTPYMEHTax 3aumeHro
MaTeMaTM4yeckoro aHanmsa, 0 MeToJax CaMOKOHTPONS U MPUOBPETEHNST HOBbIX

HaBbIKOB.
CcopmupoBaHHOe ymeHMe abCTpakTHO MbICNUTb, aHanNM3MpoBaTb, NPOU3BOANTb
CUHTE3, CaMOCTOATENBHO NPUMEHSATbL METOAbI U CPEACTBA NO3HAHUA, 00yYeHUs 1
CaMOKOHTPONsi Ansi NpuoOpeTeHns HOBbIX 3HAHWA M YMEHUIW, B TOM 4ucne B
HOBbIX 0BNnacTsX, HENOCPEACTBEHHO HE CBA3aHHbIX CO cdhepont OesATenbHOCTH,
pasBUTMA coumanbHbiX M NPodecCUoHanbHbIX KOMNETEHUUA, U3MEHeHUs Buaa
CBOEeWN nNpoheccrnoHanbHOM OeaTeNnbHOCTH.

®parmeHTapHble 3HaHWA UNN OTCYTCTBUE 3HAHUN. He 3aumeHo

MNepeyeHb BOMPOCOB K 3K3aMeHY:

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

2) Onepauun Hag maTpuLamu.

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

4) O6paTHasa maTpuua.

5) Teopema cyLeCcTBOBaHUSA U e AUHCTBEHHOCTM 0B6paTHON MaTpuLbl.

6) HaxoxageHne obpaTHOM MaTpuubl.

7) PeweHne maTtpuyHbix ypasHeHuin. dopmyrbl Kpamepa.

8) CucteMbl NIMHENHbIX anrebpanyecknx ypaBHEHUN, OCHOBHbIE NOHATUS U OnNpeaeneHuns.
9) CoBMECTHOCTb CUCTEM NIMHENHbIX anrebpanyecknx ypaBHEHUN.

10) Teopema KpoHekepa — Kanennu.

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

12) OpHopofgHble CUCTEMBI NIMHENHbIX anrebpanyecknx ypaBHEHUN.

13) ®dyHaoameHTanbHasa cMCTEMA PELLUEHM.

14)  OnpepeneHve BeKTOpa Kak afieMeHTa SIMHEMHOro NPOCTPaHCTBA.

15) JluHeNrHble onepaunn Hag BEKTOpPaMu.

16) CkansipHoe, BEKTOPHOE, CMeLlaHHOe N ABOMHOE BEKTOPHOE NpOn3BeAEeHUs BEKTOPOB, NX
OCHOBHblE CBOWCTBA, reoOMeTpuyecknn un usndecknn cmoicn. KoopauHaTHOE BblpaXeHue
npoun3seneHnin BEKTOPOB.

17)  OOwme NOHATUA O NUHUM, MOBEPXHOCTM.

18) YpaBHEHUS NMHUIA N NOBEPXHOCTEN.

19) [MonsapHble KoopaMHATHI.

20) [Mpsimas Ha NIIOCKOCTMW.

21) Pasnu4yHble popMbl ypaBHEHUN NPAMOW Ha MNIIOCKOCTW.

22) B3sanmHoe nonoxeHue npsiMblx Ha NIIOCKOCTMU.

23) [llpsimaga n NNocKOoCTb B MPOCTPaHCTBE.

24)  YpaBHEHUs MOCKOCTU N ypaBHEHUS NPSIMON B MPOCTPaHCTBE.



25) B3sanmHoe pacnosioXeHue npsiMbiX 1 NIOCKOCTEN.

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

27) BbIBOA KAHOHUYECKNX YPABHEHUI 3TUX KPUBBIX, MOCTPOEHMNE KPMBbLIX BTOPOro nopsaka no
NX KAHOHNYECKOMY YpPaBHEHMUIO.

28) [MpeobpasoBaHne aekapTOBbIX KOOPANHAT Ha MIOCKOCTM.

29) [lpuBegeHue obLwero ypaBHEHUSI KPMBOW BTOPOro nopsgka K KaHOHMYECKOMY Buay.
[MoBepxHOCTM BTOPOro nopsigka (annuncoua, napadononapl, runepbononabl, UMIMHAP, KOHYC),
NX KAHOHNYECKNE YpaBHEHWS.

30) MeTog ceyeHui B uccrnegoBaHum qoopMbl MOBEPXHOCTEN.

31) [lpuBegeHne ob6WeEro ypaBHEHUS KPMBOW W MOBEPXHOCTM BTOPOro nopsgka K
KaHOHMYECKOMY BUAY.

32) O6wue noHATUA Teopumn anddepeHumanbHbIX YpaBHEHUN.

33) OuddepeHumansHble  ypaBHeHMa | nopsgka,  paspelleHHble  OTHOCUTESbHO
NPOM3BOAHON.

34) YactHoe u obuwee pelweHne audpepeHUManbHOrO YpaBHEHUS NEepPBOro nopsaka.
YpaBHeHWs € pasgensaowmMMmmncs nepemMeHHbIMN.

35) PeweHne npoctenwmx  anddepeHumanbHbiXx  YpaBHEHWA  NepBOro  nopsaka,
NPUBOASALLNXCA K YPAaBHEHUAM C pasgensaowmMMnca nepeMeHHbIMN.

36) [pocTtenwme guddepeHumnanbHble ypaBHEHUS BbICLUMX MOPAOKOB.

37) PelweHne npoctenwmnx agnddepeHumanbHbiX YpaBHEHUN BbICLLUMX NOPSLAKOB.

38) YactHoe 1 obuiee peweHne gudepeHynanbHbIX YypaBHEHUI BbICLUNX MOPSIAKOB.

39) HaxoxgeHue npou3BOSbHbLIX MOCTOAHHBIX OOLWEero pewweHns ¢  WUCNoSfb30BaHMEM
Ha4vanbHbIX YCNOBUMN.

40) PeleHne NMHENHbIX OAHOPOAHbLIX AnddepeHUnanbHbIX ypaBHEHUI BbICLLUMX MOPSIAKOB C
NOCTOSIHHBIMWN KO3 PULIMEHTAMM.

41) Wcnonb3oBaHune guddepeHumnanbHbIX YypaBHEHUI B NPUKAAHbBIX 3aga4ax.

42)  [OuddepeHumanbHble ypaBHEHNS B YaCTHbIX NPOM3BOAHBLIX NEPBOro Nopsiaka.

43)  JInHenHble OOQHOPOAHbIE YPaBHEHMS.

44)  KBasnnuHewnHble ypaBHEHUS.

45)  HenwuHenHble ypaBHEHUS.

46) YpaBHeHMe nepeHoca BeLlecTBa NOTOKOM BO3ayXa.

47) OCHOBHble YypaBHEHWS MaTemaTU4eckoM U3NKM W MNOCTAHOBKA Ha4vanbHO-KpaeBbIX
3agau.

48) T[loHATME KOpPPEKTHO MOCTaBfeHHOW 3adayn. BbiBOA ypaBHEHUS ManbiX MonepeydHbix
konebaHun CTPYHsbI.

49) T[locTtaHoBka 3agay Kowwu.

50) Knaccudukaums rpaHuYHbIX YCIOBUNA.

51) CwmelwaHHas 3agada onsi BOfIHOBOrO ypaBHEHMS.

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

53) BbiBOA ypaBHEHMs anddyaumn.

54) BbIBOA ypaBHEHUS TENONPOBOAHOCTMU.

55) TlocraHoBka 3agaym Kowun. Buapbl rpaHnyHbIX ycnoeun. CMmeluaHHasa 3agavda.

56) MartemaTuyeckme Mmogenn CTaumoHapHbIX NPOLIECCOB.

57)  OcHOBbI MaTeMaTUYECKOro MOAENNPOBAHNS.

58) Teopwus norpeLHocTeN.

59) MeTog HauMeHbLUMX KBagpaToB.

OnucaHue KpUTepueB U LWKanbl OLeHMBAHUSA KOMNEeTeHUUN (pe3ynbTaToB 0by4yeHust) npu
NPOMEXYTOYHOM aTTecTauum

[nsa oueHMBaHNA pe3ynbTaToB 00y4YeHUst Ha ak3aMeHe NCMONb3YyTCs creayoLwme:
1) 3HaHWe y4eBHOro MaTepuana v BnageHue NoOHATMNHBLIM annapaToM AUCUUMIUHBI;



2) yMeHMe cBA3bIBaTb TEOPUIO C MPAKTUKOMN;

3) yMeHue peluaTtb NpakTUu4eckue 3aHATUS,;

4) ymMeHue nnnicTpupoBaTb OTBET NpUMepamu;

5) ymeHve NnpuMeHsiTb MeTOAbl MaTEMaTUYECKOro aHanns3a Ans pelleHns NpuknaaHbIX 3agad.

[ns oueHnBaHus pe3ynbTaTtoB O6y‘-IeHVIFI Ha 3K3aMeHE WuCNoJib3yeTCd 4-6annbHasa wana:
«OTIIMYHO», «XOPOLUO», «yOOBNETBOPUTESIBHO», KHEYAOBJ1IETBOPUTESIBHOY.

CooTHoLweHne nokasaTenen, KputepueB 1 WKasrbl OueHNBaHUA pe3yrnbTaToB O6y‘-IeHI/IFI.

YpoBeHb
Kputepun oueHMBaHNs koMneTeHLNni cchopmumpoBaH Llkana oueHok
HOCTHU
KOMMEeTEeHLINN
CchopmumpoBaHHbie 3HaHUSE 06 OCHOBHbIX TEPMUHAX U UHCTpPYMeHTax | [loebilueHHbIU OmnuyHo
MaTeMaTM4yeckoro aHammu3a, O MeTodax CaMOKOHTpons u ypo8eHb

NprMoBpeTEHUSI HOBbLIX HABLIKOB.

CdopmnpoBaHHOoe ymeHuMe abCTpakTHO MbICNUTb, aHanu3npoBaTb,
Npon3BOAUTE CUHTE3, CaMOCTOATENbHO MNPUMEHATb MeToabl W
cpencTea nosHaHusl, 00y4YeHUs U CaMOKOHTpONa Ans nNpuobpeTeHust
HOBbIX 3HAHWA W YMEHWW, B TOM 4YUCNe B HOBbIX obnacTsax,
HenocpeaCcTBEHHO He CBA3aHHbIX CO CPEPON AeATENbHOCTH, Pas3BUTUS
coumanbHbIX N NpPoeccuoHanbHbIX KOMMETEHUMI, U3MEHEHMS BuAa
cBoen npodeccnoHanbHON OeATENbHOCTMU.

CcopmmpoBaHHble, HO  cogepXxawme  oTgenbHble  npobensbl ba3zoeniti Xopouwo
npeacraBneHnss 06  OCHOBHbIX  TEPMMHAX M UHCTPYMEHTax YpO8€eHb
MaTeMaTM4yeckoro aHamm3a, O MeTodax CaMOKOHTpons u
NprMoBpPETEHUS HOBbLIX HABBIKOB.

YcnelwHoe, HO cogepxallee oTaenbHble npobensl yMeHne abCcTpakTHO
MbICNUTb, aHanuM3npoBaTb, MNPOU3BOAUTbL CUHTE3, CaMOCTOATENTbHO
NPUMEHATb MEeTOAbl U CpeacTBa NO3HaHUs,, 06yYeHMs U CAaMOKOHTPONS
AN npuobpeTeHns HOBbIX 3HAHUM M YMEHWA, B TOM YMCIEe B HOBbIX
obnacTtsax, HENOCPeACTBEHHO He  CBSI3aHHbIX €O  ccepon
OeATenbHOCTN, pasBUTMS  couManbHbiX U NPOdEecCUOHanbHbIX
KOMNeTeHUun, U3MeHeHWs Buaa CBOen  NpodeCCUOHaNbLHOM
OesTenbHOCTH.

HenonHoe npeacrtaBneHne 06 OCHOBHbIX TEPMUHAX U MHCTPYMEHTax lMopoeossbiti Yoosnemeopu-
MaTeMaTM4yeckoro aHamm3a, O MeTodax CaMOKOHTpons U YpO8eHb meJsibHO
nprobpeTeHns HOBbIX HABbLIKOB.

YcnewHoe, HO He CUCTEMHOE YMeHWe abCTpakTHO MbICIUTD,
aHanuaMpoBaTb, NPOW3BOAWUTb CUHTE3, CaMOCTOSATENbHO MPUMEHSITb
MeTodbl W cpeacTBa Mo3HaHWs, OOy4yeHWss M CaMOKOHTpons Arnis
NpuobpeTeHNsT HOBbIX 3HAHWA W YMEHWA, B TOM 4uCle B HOBbIX
obnacTtax, HENoCpeACTBEHHO He  CBSI3aHHbIX €O  cdepon
OEesTenbHOCTN, pasBUTUS  couMmarnbHbiX U MPOdECCUOHANBHBIX
KOMMeTeHUMN, WU3MEHeHus  Buaa CBOeW  npodeccuoHansHoM
OesaTenbHOCTH.

dparMeHTapHbI€ 3HAHUSA UMK OTCYTCTBME 3HAHUN. - Heydosnemeopu-
meJibHO




Mpumep KOHTPONbHO-U3MepUuTenLHoro matepuana Ne1
no yye6Hon gucuunnuHe 61.610 MartemaTuyecknin aHanus

YTBEPXXOAKO
3asepytoLumi kaceapon
MaTeMaTU4ecKoro aHanmaa

A.l. baes
nodnuck, pacwugposka nodnucu
.20
HanpasneHwne nogrotoBku / cneumansHoctse  30.05.03 MeguumnHckasa knbepHeTrka
Ovcunnnuna B61.5.10 MaTemaTnyeckuin aHanua
Kypc 1
dopma 06yueHus OYHOEe
Bug attectauum NPOMEXYTOYHas
Bua koHTpons 3aveTr
Bunet 1
1. I'Ipe,u,en nepemeHHon BEeJTIMYNHbI. Onpep,eneHvle npeaena Ha A3blKe

nocrnegoBaTernbHOCTEN.

2. WccneposaHue (byHKLl,VII7I MeTogaMn aHanunasa. MHTepBaJ'IbI MOHOTOHHOIO MU3MeHeHUA

YHKUMN.

3. Hantn yyactkm BoO3pacTaHus,

f(x)=v8x* —x*.

yOblBaHUA M TOYKU aKCTpeMyMa  pyHKLUM

Mpenogasartens K.N. BaxTuHa
nodnucek pacwugposka nodnucu



MpuMep KOHTPONbHO-U3MepuUTenibHOro martepuana Ne2
no yyeoHoun gucuunnude 61.610 MatemaTuyeckum aHanm3s

HanpaBneHne noarotoBku / cneymanbHOCTb
Ovcunnnuna

Kypc

dopma 0byyeHus

Bup atTrectauumn

Bua koHTpons

=

YTBEP>XOAKO
3aBepyowwmin kacdeapon
MaTeMaTU4eCcKoro aHanmsa

A.Ll. baes
nodnuck, pacwugposka noodnucu

20

30.05.03 MeaunumHckas kKnbepHeTuka
B1.5.10 Matemartnyeckuin aHanms

1

OYHOE

NpoMeXyTovHas

3K3aMeH

Bbunet 1

CvcTeMbl NMHEHbIX anrebpanyecknx ypaBHEHUN, OCHOBHbIE NMOHATUS U ONpeaeneHust.

2. PeweHnne npoctenwmnx  guddepeHumanbHblX — YpaBHEHUW  MepBOro  nopsgka,
NPUBOASALLNXCA K YPAaBHEHUAM C pasaensaowmMMncsa nepemMeHHbIMN.

3. Pewwmtb anddepeHumansHoe ypaBHeHne: Xy —y = x’

MpenogaBsartens K.N. BaxTnHa
rnoodnuck pacuwugposka noodnucu



