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1. Wndp v HammeHoBaHue cneunanbHocTu: 30.05.02 MeaguumHckas buodunsnka
2. Cneuymanusaumuna: MeguunHckasa 6uodusuvka

3. KBanudumkauma BbinyckHuka: Bpayd-6mocunsnk

4. ®dopma oO6y4eHus: o4YHas

5. Kacdeppa, oTBevarwwasa 3a peanusaumio AUCLUUNMUHBLI: MaTeMaTU4YecKoro aHanusa
MaTeMaTuyeckoro pakynoteta

6. CoctaBuTenu nporpammbl: [laBbigoBa Maws BopucosHa, JOLIEeHT, kaHguoat
PU13MKO-MaTEMATUYECKMX HAYK

7. PekomeHpoBaHa: Hay4yHO-METOOMYECKMM COBETOM MaTeMaTuyeckoro pakynbTeTa,
npoTtokos ot 25.06.2021, Ne 0500-04

8. YuebHbIn roa: 2021/2022 CemecTtp(-bi): 1, 2



9.llenu n 3agayum y4e6HON AUCLMNIIUHDI:

Llenb n3yyeHumsa gaHHON UCUMNANHbI:

- cnocobcTBOBaTH OBNAAEHUIO CTYAEHTaMU MateMaTuyeckum annapaToM, Heob6xoanMbIM Anis
peleHnss TeopeTUYECKMX W MNpakTUYecKMx 3agad, pasBuTME Yy CTYAEHTOB CMOCOBGHOCTM
CaMOCTOATENBHOIO  U3YyYeHUs1 MaTemMaTUYecKon nuTepatypbl W YMEHUS  BblpaxaTb
MaTeMaTUYEeCKUM SI3bIKOM €CTECTBEHHOHAY4YHbIE N KIMHUYECKME 3a0auu;

- cnocobcTBoBaTh HOPMUPOBAHUIO Y CTYAEHTOB-KUOEPHETUKOB CUCTEMHBLIX 3HAHWA, YMEHWUA U
HaBbIkOB MO MPMMEHEHUID  MaTeMaTU4yeckoro annapata Ans  pPeleHns  HayyHbIX,
NPOVN3BOACTBEHHbIX N Y4EOHbIX 3a4au.

3agaym M3yyeHus gUCUMninHbL:

- npuobpeTeHne CTyaeHTamMn MeTOLONOrMYeckon HanpaBfieHHOCTW, CyLWEeCTBEHHOW Ans
pelweHus npobnem gokasaTtenbHON MeaAnLMHLI;

- dopmupoBaHMe y CTYAEHTOB JIOrMYECKOTO MbILWMEHUS, YMEHUA TOYHO OPMYNMpoBaThb
3agadvy, CnocoBOHOCTb BbIMSIEHATH FMaBHOE M BTOPOCTENEHHOE, YMEHWsA fenaTtb BbiBOAbl Ha
OCHOBaHWUW NOMNYYEHHbIX Pe3yNbTaToB N3MEPEHUN;

- obyyeHue CTyOgeHTOB MeTogaM MaTeMaTU4ecKoro aHanmsa, KOTopble MNPUMEHSIIOTCA B
MeguumMHe Ons MOAENWPOBaHUSA MNPOLIECCOB W MO3BOMSAKT  M3BMekatb HeobXxoanmyro
WHOpMaUMIO M3 pe3ynbTaTtoB HabNAEHUN U U3MEPEHUIA, OLEHNBATL CTEMNEHb HALEXHOCTU
NONyYeHHbIX AaHHbIX;

- hopmmnpoBaHMe HaBbIKOB N3yYEHUSI HAYYHOW NUTEpPaTypbl.

10. MecTo yye6HOM AncumunnuHbl B cTpykType OOIT:

YyebHasa gucumnnuHa «MaTemaTtuyeckui aHanm3» OTHocuTca K OasoBon 4vactm bnoka 1
«OucuunnuHbl (Mogynn)» ®PefepanbHOro rocygapCTBeHHOro obpasoBaTenbHOro craHgapTa
BbicLero obpasoBaHus no cneyunansHocT 30.05.02 MeanumHckas 6uoduanka (cneymanncr).
YyebHas aucumnnunHa «MaTemaTudeckunm aHanmsy SBnseTcs npealecTBylowen ans
cnefywwmnx  OUCUMMNAUH:  «Teopua BEpPoOATHOCTEN UM MaTtemaTuMyeckass CTaTUCTUKay,
«MIHdopmaTuka, meamumHckas nHdopmaTtuka», «OnTuka n atomHasa dusmkay, «Pusmnyeckas
xnmuay, «MeguunHcKasa aNeKkTPoHUKa.

3HaHUSA, HaBbIKM U YMEHUS!, MOJTyYEHHbIE NMPU OCBOEHMM AAHHOW AMCUMMMMHBI HEOBXOAUMBI
obyyvatouleMycss AN OCYLUECTBNEHUS  MEOMUMHCKOM UM HayYHO-uccrneaoBaTenbCKon
OeATeNbHOCTH.

11. MnaHupyemblie pe3ynbTaTbl 00y4YeHUs nNo AucuunnuvHe/Moaynio (3HaHUA, YMEHuUS,
HaBblKN), COOTHECEHHbIEe C NJlaHUpyeMbIMU pe3ynbTaTaMu OCBOEHUA obOpa3oBaTesibHOM
nporpaMmmbl (KOMNEeTeHLMAMN BbiMYCKHUKOB):

Koga HasBaHwne Koa(bl) Wugmkatop(bl) lMnaHupyemble pesynbTaTtbl 00y4eHusi
KOMNeTeHLMn
Or1K- CnocobeH 3HaTb: OCHOBHbIE TEPMWHbI W WHCTPYMEHTHI
1 ncnonb3oBaThb U MaTemMaTU4ecKoro aHanuaa, mMeToAbl
NpUMeEHATb Wcnonbayet CaMOKOHTPOMS U NPUoBpeTeHnst HOBbIX HABLIKOB
dyHaameHTanbHbl | OlK-1.2 | ocHOBHbIE
€ W NpuKnagHble €CTeCTBEHHOHaY4Hbl | yMeTb: abCTpPakTHO MbICIUTb, aHanusMpoBaTb,
MeanLMHCKMe, € MOHATUS N METOAdbl | CAMOCTOATENIbHO  MPUMEHATb  MeTodbl U
€CTeCTBEHHOHayu4H nuccneaoBaHU  Mpu | cpeacTsa No3HaHUs, 06yveHUs 1 CaMOKOHTPOMS
ble 3HaHWA Ans peLieHun AN NpruobpeTeHns HOBbIX 3HAHUW U YMEHWN, B
MOCTaHOBKM 1 npodeccrmoHanbHbIX | TOM YMcrie B HOBbIX 06MacTsAx, HenocpeaCTBEHHO
peweHns 3agad HEe CBHA3aHHbIX CO cdepon OeAaTenbHOCTH,
CTaHAapTHbIX 1 pasBuTUA couManbHbIX UM NPOgEeCcCMOHanbHbIX
WNHHOBALIMOHHbIX KOMMNeTeHUMN, N3MeHeHUs BMOAa  CBOeW
3agav npodeccroHanbHoW eaTenbHOCTH
npodeccmoHanbHo
N 0eaTenbHOCTU BnageTb (nmeTb HaBbIK(W)): npvemMamm
npMMeHeHns OCHOBHbIX MaTemMaTU4ecKnx
MOHATMI " MeTonoB npu peLueHnn
npodpeccmoHanbHbIX 3agav




12. O6beM AMcUMNIUHBLI B 3a4€THbIX eAnHuLax/yac (s coomsemcmesuu ¢ y4e6HbIM MIaHoOM) —

6 3ET / 216 yacos.

dopmMa NpomMexyTOYHOM aTTecTauum (sauvem/skzameH) — 3adveT (1 cemecTtp), ak3ameH (2
cemecTp).

13. Buabl y4ebHowm paboThbl

Bua yyebHol pabothbl

TpyooemKocTb

Mo cemecTpam

Bcero

1 cemecTp 2 cemecTp

AyaNTOPHbIE 3aHATUS

96 48 48

B TOM 4Ynucne: nekuynn

32 16 16

npakTn4yeckmne

64 32 32

K

26 18 8

CamocTosaTenbHasa pabota

58 42 16

KoHTponb

36 36

WNToro:

216 108 108

13.1. CoaepxxaHue AONCUUMMUHBI

n/n

HanmeHoBaHue pasgena
OVCLIMMITHBI

CopepxxaHue pasgena AucumnivHbl

1. Nekuun
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BeBeneHne B martemaTtunyeckun
aHanus

Mpenen nepemeHHon BenuunHbl. OnpegeneHve npegena Ha N3blke
nocrnegoBaTenbHOCTEN. ApudmeTnyeckue AENCTBUMS Hag npegenamu.
Onpepenerve dyHkuun. MoHATUE cnoxHOM dyHKUMKU. Knaccudukaums
3NeMeHTapHbIX DYHKLMIA (uenbie pauunoHanbHble, OpOoBHO-
pauunoHarnbHble, uppauMoHanbHble, TpaHcueHaeHTHble). OnpegeneHve
npegena dyHkuun. beckoHeyHo Manas u  Gonbwad  yHKUMK.
HenpepblBHOCTb  YHKUMM B TOYKe. TOYkM paspbiBa U UX
knaccndmkaumnsa. Ceonctea QYHKLMIN, HEMPEPbIBHbLIX HA OTPE3Ke.

1.2

OndbdepeHumanbHoe
ncymucneHme QYyHKUMM OAHOro
nepemMeHHoro

MoHaTMe npousBogHOW. [eomeTpuyeckun U  (OU3NYECKUN  CMbICH
npounssogHon. OuddepeHumpyemocts yHKUmiA. OCHOBHbLIE nNpaBuna
onddepeHumpoBaHms. [Mpon3BoOAHbIE CROXHOM  OyHKUMK, ODpaTHOWM
dyHkumKn. lMNoHsaTve guddepeHumana. MpubnimkeHHble BbIMUCNEHNS C
noMowiblo  auddepeHumana. [lpou3BogHble  BbICLUMX  MOPSAKOB
pasnnyHbiX yHKuMn. OuddepeHumansl BbiclMX nopsiakos. lNMpasuno
Jlonutansa. WccnepoBanne dyHKUMM mMeTogamu aHanusa. VHTepsanbl
MOHOTOHHOTO N3MEHEHNS PyHKUMM. OkcTpemym PYHKUMM.
WccnepgoBaHue yHKLUMM Ha 3KCTPEMYM C MOMOLLBI MPOM3BOLHOMN
BTOPOro nopsgka. Y4acTku BbINYKNOCTM rpadomka QYHKUMKU. TOuYKM
nepermba. AcumntoTbl rpaduka dyHkumm. Obas cxema nccnegoBaHms
rpacpuka dyHKUUN.

1.3

WHTerpansHoe ncymcneHme
PYHKLMM OQHOrO NEPEMEHHOTO

HeonpeneneHHbin WHTerpan (onpepenexue HeonpeaeneHHoro
WHTErpana, ero CBOWCTBa, Tabnuua HeonpegeneHHbIX WHTErpanos).
MeToa WHTErpMpoBaHusi, OCHOBaHHbIN Ha WHBAPWAHTHOCTM OOPMBbI
HeonpedeneHHoro  wHTerpana  (MeTog  3amMeHbl  MEepPEeMEHHON).
WuTerpupoBaHvne no yactam. MHTerpupoBaHme ApOGHO-paumoHanbHbIX
Bblpa)eHun (MHTerpMpoBaHue JApoben npocTenwero Buaa, MOHATUE
HenpaBuIbHOM ApoOuW, pasnoXeHue npaBWMbHOW ApobduM Ha Cymmy

NPOCTENLLNX apoben). WHTerpupoBaHune TPUTOHOMETPUYECKMX
BbIpaXKEHUMN.
OnpefgeneHHbIv WHTErpan (onpenenexue Ha

OCHOBE reoMeTPUYEcKon 3aayn o NioLLaan KpUBONMHEHON Tpaneuun),
€ro CBOWCTBA. VIHTerpan c nepeMeHHbIM BepXHUM npegenom. dopmyna




HbtoToHa — JlenbHuua. 3ameHa nepeMeHHoW B  onpegeneHHoOM
WHTerpane. VIHTerpupoBaHue Mo 4acTam.

FeomeTpuyeckme U du3MYeckMe 3adadn C  UCMOSIb30BaHMEM
ONpeLEeneHHOro MHTerpana (BblYUCIEHME MNfoWwaan Mrockon curypsl,
BblYMCrieHMe paboTbl NepeEMEHHON curbl). HecoBCTBEHHbIE WHTErpansl
(OT HeorpaHMYeHHbIX PYHKUMIA, C OECKOHEYHLIMU Npegenamm).

1.4

OundbdepeHumnansHoe
ncymcneHue PYHKLUMM
HECKOIbKMX NepeMEHHbIX

®PyHKUMM  HECKONbKUX  MepeMeHHbIXx  (onpedeneHve,  obnactb
onpeaenenus). MNpegen @YHKLUN HECKONbKUX MEePEMEHHbIX, CNocoObI
BblyMcneHnsa. HenpepbiBHOCTb  (byHKumnM.  OnpegeneHve  YacTHbIX
NPOM3BOAHbIX, X reoMeTpuyeckuin cMblicr. MNonHbIn guddepeHuman Kkak
cymma YacTHbIX  AuddepeHumnanos, npunoxeHve MOMHOro
anddepeHumana.

Mpoun3BoaHble BbICWIMX MOPsiAKOB (0603HaYeHWe, MOHATUMHBIA CMbICH,
AoKasaTenbcTBo TeopeMbl o} CMeLlaHHbIX NPOn3BOAHbIX).
OndbdepeHumansl BbICLUINX MOPSAKOB.
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MHTeraJ’IbHOG ncymucneHune

WHTerpupoBaHue dyHKUUN OBYX nepemeHHbiX. OnpeaeneHne oBOVHOMO
WHTEerpana, ero reoMeTpu4eckui CMbICN, CBOWCTBa. BblumcneHue
OBOWHOro MHTErpana Anst NpsiMoyrofibHOM U KPMBOSNMHEWHOW obnacTen.
3ameHa nepemeHHO B OBOMHOM WHTerpane. [lpunoxeHue LBONHOMO
WHTErpana K BblYUCNEHUIO Mrowagen nnockux uryp n usnyeckux
BEMNUYMH.

1.6

dyHKUMK HECKOMbKNX
nepeMeHHbIX
JInnenHasn anrebpa.

BekTopHas anrebpa

Matpuubl. OCHOBHble MNOHATUSE W ONpeferieHusi, OCHOBHble BUAbl
matpuy. Onepauun Hag wmaTtpudamu. Onpegenutenn 2, 3, n-To
nopsgkos u nx ceovictBa. ObpaTHas maTpuua. Teopema CyLleCTBOBaHNSA
W eOWHCTBEHHOCTM obpaTHom Matpuubl. HaxoxgeHne obpaTHon
MaTpuubl. PelweHne MaTpuyHbiX ypaBHeHun. Popmynbl  Kpamepa.
Cuctembl NMHENVHbIX anrebpanyecknx ypaBHEHUN, OCHOBHbIE MOHATUS U
onpegeneHns. COBMECTHOCTb CUCTEM JIMHEMHbIX anrebpanyeckux
ypaBHeHun. Teopema KpoHekepa — Kanennu. MeTogbl HaxoxaeHus
pelleHns CUCTEMbI JMHEWHbLIX anrebpanyecknx ypaBHeHU (MeTop
Kpamepa, metog lNaycca, matpuuHbin meTton). OgHOpPOAHbLIE CUCTEMBI
NUHENHbIX anrebpanyecknx ypaBHEHUW. OCHOBHbIE MOHATUS U
onpegenenus. dyHoameHTanbHas cuctemMa pelwieHuin. OnpeaenexHve
BEKTOPA KaK 3fieMeHTa JIMHENHOro NPoCTpaHcTBa. JInHelHble onepaumu
Hag BekTopamu. CkansipHoe, BEKTOPHOE, CMELllaHHOe W [BOWHOEe
BEKTOPHOE NpPOM3BEOEHUS BEKTOPOB, WX OCHOBHble  CBOWCTBA,
reomeTpuyeckun un dusndeckun cmbicn. KoopguHaTHOE BblpaXxeHue
npon3BegeHNN BEKTOPOB.

1.7

AHanutnyeckas reomeTpus

O6wmne noHATUSE O JMHKK, TOBEPXHOCTU. YpaBHEHUSI TJIMHUA W
nosepxHocTten. [lonsapHble koopauHaTbl. [lpsimMas Ha MMIOCKOCTW.
PasnuyHble ¢opMbl ypaBHEHMIA NpPsSIMOM Ha nnockocTn. B3aumHoe
nornoXxeHne npsMbIX Ha nnockoctu. [lpamas M nnockocTb B
NpoCTpaHCTBE. YpaBHEHWS MMOCKOCTM W ypaBHEHUA nNpPsMOM B
npocTpaHcTBe. B3anmHoe pacnonoxeHue npsMbIX WM MSIOCKOCTEN.
eomeTpryeckme onpegeneHnst KpuMBbIX BTOPOro nopsigka (annwnc,
rmnepbona, napabona). BeiBog KaHOHWYECKUX YPaBHEHUA 3TUX KPUBbIX,
MOCTPOEHME KPUBbLIX BTOPOro Mopsigka Mo UX  KAHOHUYECKOMY
ypaBHeHuto. [MpeobpasoBaHne [eKapTOBbIX KOOpPAMHAT Ha MIOCKOCTU.
MpuBegeHne oO6GWEro ypaBHEHWS KPMBOM BTOPOro nopsigka K
KaHoHM4yeckoMy Buay. [loBepxHOCTM BTOpoOro nopsgka (annuncowua,
napabonougbl, runepbonounapl, UWAWHOP, KOHYC), WX KaHOHWYECKMEe
ypaBHeHusa. MeTtoa ceyeHun B uccnegoBaHuv OOpMbl MOBEPXHOCTEN.
MpuBegeHne oOGLIEro ypaBHEHMS KPMBOW M MOBEPXHOCTU BTOPOrO
nopsigka K KaHOHMYECKOMY Buay.

1.8

OB6bIKHOBEHHbIE
anddepeHunanbHble
ypaBHEHUS

O6wwe NOHATUSA Teopun guddepeHUmnanbHbIX ypaBHEHUN.
OuddepeHumanbHble  ypaBHEeHUS I nopsigka, paspeLleHHble
OTHOCUTENBHO npouasogHoun. YactHoe " obLee pelleHne
andepeHLmanbHOro ypaBHEHUs MepBOro nopsaka. YpaBHeHus C
pasgensoLwmMmMmcs nepemMeHHbIMU. Pelwwenne NPOCTENLLNX
aundbdepeHumnanbHbIX YpaBHEHWUIA MEPBOrO Mopsigka, MPUBOLALLMXCS K
YPaBHEHUSAM C pa3fensowmMMmca NepemMeHHbIMMN.

Mpoctenwmne puddepeHUnanbHble YpaBHEHUS BbICLUMX MOPSOKOB.
PeweHne npoctenumx aunddepeHunansHbiX YpaBHEHUA  BbICLUNX
nopsgkoB. YacTHoe 1 obuiee pelleHve guddepeHumanbHbIX YypaBHEHWN
BbICLUMX MOpsiAKoB. HaxoxgeHve npov3BOSbHBIX MOCTOSHHBIX O6Lero




peLleHns C UCNOoNb30BaHNEM HayasibHbIX YCroBUA. PelleHne nnHenHbIX
OfHOpOAHbLIX AnddepeHUnanbHbIX YPaBHEHUA BbICLUUMX MOPSOKOB C
NOCTOAHHLIMU KO PULIMEHTAMMU.

Mcnonb3oBaHne audppepeHumanbHblX YpaBHEHWA B MNPUKIagHbIX
3agavax.

1.9

ypaBHeHVIFl B YaCTHbIX
NpoOn3BOAHbIX

OudpepeHumanbHble ypaBHEHUS B Y4acCTHbIX MNPOW3BOAHbLIX MNEPBOro
nopsaka. JIMHelHble ogHopogHble  ypaBHeHUsi.  KBasunvHenHble
ypaBHeHus. HennHenHble ypaBHeHUs. YpaBHeHWe MepeHoca BellecTsa
notokoM Bo3ayxa. OCHOBHble YpaBHEHWS MaTeMaTU4EeCKON U3NKU U
NMocTaHoBKa  HavanbHO-KpaeBbIX  3ajad. lMoHATNME  KOPPEKTHO
noctaBneHHorn 3agayn. BbiBog ypaBHeHWS MarnbiX MonepeyvHbiX
konebGaHui cTpyHbl. [locTaHoBka 3agad Kowwn. Knaccudumkaums
rpaHunyHbIX ycrnosuin. CMmellaHHas 3agada Afs BOMHOBOMO ypaBHEHMS.
Mpumepbl 3agjad, CBOASLWIMECS K pPELUEeHWO BOMHOBOMO YypaBHEHMS.
BbiBog ypaBHeHus anddpysun. BeiBog ypaBHEHWUS TennonpoBOAHOCTW.
MoctaHoBka 3agjaun Kowwn. Buabl rpaHuyHbIX ycnosBun. CmellaHHas
3agava. Matematumyeckne Mmogenu ctaumMoHapHbIX NPoLEeccos.

1.10

MaTtemaTnyeckoe
MoAdenvpoBaHue u obpaboTka
pes3ynbTaToB M3MEpeHust

OcHOBbLI MaTemMaTU4eckoro mMmogennpoBaHuA. Teopvm I'IOFpGLLIHOCTGVI.
MeToa HanmeHbLINX KBagparToB.

2. labopaTopHble 3aHATUA
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BeseneHne B matemaTtunyeckun
aHanus

BbluucneHne npepenoB  nocrnegoBaTenbHocTen.  ApudmeTndeckue
gencteus  Hag npegenamu.  BbluucneHve  npegena  oyHKUMM.
WccneposaHne dyHKUMM Ha HenpepbiBHOCTL. OnpegeneHve ToYek
paspbiBa 1 Ux poaa.

2.2

OndbdepeHumnansHoe
ncymucneHme @YHKUMM OAHOro
nepemMeHHoro

BbluncrneHne npoms3BOAHbIX 3MNeMeHTapHbIX (yHKUMA. BbluucneHune
NPOM3BOAHbIX CMOXHbIX PYHKLUUA. 0BpaTHbIX PyHKUUA. MMpubnuxeHHble
BblYMCMEHMA C nomouwpblo AuddepeHumana. [1pov3BOAHbIE BbICLLNX
nopsakoB pasnuuHbiX yHKUMn. OuddepeHumansl BbICLMX MOPSAKOB.
MpaBuno Jlonutansa. WccnegoBaHne — QYHKUMA  C MOMOLLIbIO
NPOU3BOAHBIX.

2.3

WHTerpanbHoe ncumncrieHme
hyHKUUM OOHOTO NEPEMEHHOIO

Bbluncnenune HeonpeaerneHHbIX MHTerpanoB pasjintyHbIMU cnocobamu.
Bbluncnenune onpeaeneHHblX  UHTerpanos. PeweHne 3agay Ha
NpUNoXeHna onpegerneHHbIX UHTerpanos.

2.4

OunddepeHumansHoe
ncumncreHme YHKLMN
HECKOMbKMX NepeMeHHbIX

BbluncneHne YacTHbIX NPOU3BOAHbBIX (YHKUMUIA HECKOSBKMX NEPEMEHHbIX.
MonHbin  gudpcbepeHuman  OYHKUMM  HECKOMbKUX  MEPEMEHHBbIX.
MpounsBoagHble M guddepeHumansl BbICWINX MOPSAKOB AN OYHKUMNA
HECKOIbKMX NEPEMEHHbIX.
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WHTerpansHoe ncuncrieHme
yHKUMM HECKOMbKNX
nepeMeHHbIX

BbluncneHne OBOMHbIX MHTErpanoB. 3amMeHa NepeMeHHOW B OBOWHOM
uHTerpane. [lpunoXeHne [OBOMHOrO MHTErpana K  BblMUCNEHUIO
niowagen Nnocknx puryp n GrUan4eckux BENNYKH.

2.6

JlnHenHas anrebpa.

OnemMeHTapHble npeobpasoBaHus mMartpuu,. BbluncneHne
onpegenuTenen pasHbiX nopsigkoB. HaxoxgeHue obpaTHoM maTtpuubl.
PeweHne cucteM nUHENHbLIX anrebpanyeckmx YpaBHEHUMN METOOO0M
Kpamepa n Naycca.

2.7

BekTopHas anrebpa

JlnHelHble onepauun Hag BekTopamu. CkansipHoe, BEKTOpHOe,
CMellaHHOe W [BOMHOE BEKTOPHOE MNpPOM3BEOEHUS  BEKTOPOB.
KoopanHaTHOE BblpaXXeHWe Npon3BegeHnIn BEKTOPOB.

2.8

AHanutnyeckasi reomeTpus

MonsapHble  koopauHatbl. [lpamass Ha  nnockoctn.  BsaumHoe
pacrnonoxeHne MnpaAMbIX Ha nnockoctu. [psmas M NNockocTb B
NPOCTPaHCTBE. YpaBHEHWS MMOCKOCTM W ypaBHEHUA nNpPsAMONA B
npoctpaHcTBe. B3aummHOe pacnonoxeHuve npsMbIX W MSIOCKOCTEN.
lMpeobpasoBaHne [ekapTOBbIX KOOpAWHAT Ha nnockoctu. NpuBeneHve
06LLero ypaBHeHMS KpMBOWM BTOPOrO Nopsifika K KAHOHNYECKOMY Buay.
lMoBepxHOCTM  BTOpOro  nopsigka  (annuncoug,  napabonowgsl,
rmnepbonovabl, LMIMHAP, KOHYC), UX KaHOHU4Yeckne ypaBHeHud. MeTtog
CeyeHun B uccrnegoBaHum popmbl noBepxHocTen. MNpuBeneHne obuiero
YPaBHEHUS KPVBOW M MOBEPXHOCTM BTOPOro MOpPsiAka K KaHOHWYECKOMY
BUAOY.

29

OB6bIKHOBEHHbIE
anddepeHumnanbHble
ypaBHEHUS

OudpepeHumanbHble  ypaBHEHUS I nopsigka, paspeLleHHble
OTHOCUTESNBHO npon3BogHon. YactHoe " obuee peLueHne
audbdepeHunansHOro  ypaBHEHMST MNEPBOrO MOpsSAka. YpPaBHEHUs C
pasgensoLwmMmMmcs nepemMeHHbIMMU. Pelwwenne NPOCTENLLNX
AudpdepeHumanbHbIX YpaBHEHWA MEPBOro nopsgka, MPUBOLALIMXCH K




ypaBHEHUAM C pa3fensownuMmcs nepemMeHHbIMN.
Mpoctenwmne pudpdepeHUManbHble YpaBHEHUS BbICLUUX MOPSAKOB.
PeweHne npocTenumx aunddepeHunansbHbiX YpaBHEHUA  BbICLUUX
nopsigkoB. YacTHoe 1 obuyee pelleHve guddepeHumanbHbIX YypaBHEHWI
BbICLUMX MOpsigkoB. HaxoxaeHue npou3BOSbHBIX MOCTOSIHHLIX OOLLEro
pelleHns ¢ UCNOoNb30BaHNEM HayasibHbIX YCrOBUA. PelueHne nnHenHbIX
OfHOpOAHbLIX AnddepeHUnanbHbX YPaBHEHUA BbICLUUMX MOPSOKOB C
NOCTOSAHHBIMM KO3(hULIMEHTaMN.

Mcnonb3oBaHne audpcpepeHumanbHbiX YpaBHEHWA B MNPUKNIagHbIX
3agavax.

OudepeHumanbHble ypaBHEHUS B 4acCTHbIX MNPOW3BOAHbLIX MNEPBOro
nopsaka. JIMHelHble ogHopogHble  ypaBHeHusi.  KBasunuHemnHble
2.10 YpaBHeHus B YacTHbIX | ypaBHeHUs. HenunHelHble ypaBHEHUSA. YpaBHeEHME nepeHoca BeLLlecTBa
NPON3BOAHbIX notokoM Bo3ayxa. CmellaHHas 3afjaya Ang BonHoBoro 6. PelueHue
3agay  Kowwu. Bwuabl rpaHuyHbIX ycnosuid. CMmellaHHaa 3agadva.
MaTtemaTnyeckne mogenu CTaumoHapHbIX NPOLIECCOB.

211 MaTtemaTnyeckoe
MoZenvpoBaHue u obpaboTka
pes3ynbTaToB M3MEpPEeHust

Bbluncnenue I'IOFpeLLIHOCTeIZ. I'IpmmeHeHme MeToga HaMMEHbLUUX
KBaapartoB.

13.2. Tembl (pa3gensbl) AUCUUNNMHBI U BUAbI 3aHATUN

Buabl 3aHsaTU (4acoB)
Ne HanmeHoBaHve pasgena
JlabopatopHble | CamocTodATenbHas
n/n ANCUNNNUHDBI Jlekuun Bcero
3aHATUS paboTta
1 BeeneHune B MaTemMaTU4eCcKum > 6 6 14
aHanus
2 OnddbepeHumnansHoe  ucyncnexHve
4 10 4 18
PYHKLMM OQHOr0 NepeEMEHHOrO
3 WHTerpanbHoe ncumcnenne gyHKLumn 4 10 8 22
OLHOro NePEMEHHOT0
4 OundpdepeHumansHoe  ncumncneHune
4 10 6 20
PYHKLUMMN HECKOSBbKMX NePEeMEHHbIX
5 WHTerpanbHoe ncumcnenne yHKLumn 4 10 6 20
HECKOJTbKMX NEePEMEHHbIX
6 JlnHeniHaa  anrebpa.  BektopHas 4 4 6 14
anrebpa
7 AHanuTtnyeckas reomeTpus 2 4 6 12
8 OB6bIKHOBEHHbIE 4 4 6 14
anddpepeHumanbHble YpaBHEHMS
9 YpaBHEHMS B YaCTHbIX NPON3BOAHbIX 2 4 6 12
10 | MaTtemaTtuyeckoe MoaenvpoBaHue U1
2 2 4 10
00paboTka pe3ynbTaTtoB N3MEpPEHMs
KoHTponb 36
HMmoeo: 32 64 58 216

14. MeToan4yeckue ykasaHmMa Ans odoyvyarowmxcs no 0CBOEHUIO AUCLUMNIIUHDI

B uenom camoctosiTenbHas paboTa CTyAEHTOB HanpaeneHa Ha Gonee rnybokoe u3yveHue
CTydeHTamMu  OTAEenNbHbIX  BOMPOCOB  Kypca C  WUCMNONb30BaHMEM  PEKOMEHAYyEeMOM
AOMNONHUTENBHOW NUTEpPaTypbl U APYrMX MHPOPMALMOHHBIX MICTOYHMKOB W BKITHOYAET:

- CaMOCTOSATENbHOE M3y4YeHne CTyAeHTaMu OTAEfNbHbIX BOMPOCOB, CBA3AHHbLIX C OTAENbHbIMM
yacTamu Kypca. Heobxogumble anga 3aHATMA MHOPMaLMOHHbBIE MaTepuarnbl NPeaoCTaBnsanTCA
CTyOEeHTaM B 3NIEKTPOHHOM BUAE;

- NepeyveHb pa3gernos Kypca, NpeacTaBnseMblX CTyaeHTam B opMe pasgaToyHoOro marepuana
C NMOMETKON «CaMOCTOATENTbHOY;

- gononHuTenbHas npopaboTka NEKUMOHHbLIX MaTepuarnoB MO 3anncamM NPOYMTAHHbBIX NEKUUA 1
npeacTaBfieHHOro pasgaTtoyHoOro Matepuarna no TemaTuke Kypca;

- NOAroTOBKA K yyacTuio B paboTe NpakTUYeCcKUX 3aHATUIA MO NpesyCMOTPEHHbIM NPOrpamMmmMon
Temaw;




- (OOpMMPOBaAHME HESCHbIX BOMPOCOB Afd WX pPacCMOTPEHUS BO BPEMS JEKUMOHHbLIX W
NPaKTUYECKUX 3aHATUI C MOMOLLbIO NpenogasaTens.

CTyOeHTbl 3HAKOMATCSA C TeOopeTUMYeCcKMM mMaTepuanoMm B Mpouecce JIEKUMOHHOro Kypca,
CaMoCTOATENBHO NpopabaTtbiBalOT M yCBanMBalOT TEOPETMYECKME 3HaHUS C UCMNONIb30BaHMEM
pekomeHayemon y4yebHoM nuTepaTtypbl, Yy4ebOHO-MeToAMYEeCKMX nocobuin, cornacHo
ykasaHHOMYy cnucky (n.15, 16).

O6yyeHure nuy ¢ orpaHNYEeHHbIMU BO3MOXXHOCTSIMWU 340POBbSI OCYLLIECTBSETCS C Y4ETOM
X MHAMBMAOYanbHbIX NCUXOU3NYECKNX OCOBEHHOCTEN U B COOTBETCTBUM C MHAMBMAOYaNbHOM
nporpaMmmon peabunuraumn.

MpomexyTodHaa aTtTectaumsa ANs nuy € HapylweHUsMU  cryxa npoBOAUTCS B
NMMCbMEHHON dopMe, nNpu 3TOM UCMNOSb3ylTCA obwme Kputepum oueHuBaHus. [pu
HeobXo4MMOCTM BpeMs NOArOTOBKN Ha 9K3aMeHe MOXET ObiTb YBENNYEHO.

Onsa nuy Cc  HapylweHuem 3peHnd [OonyckaeTca ayauanbHoe npefocTaBrieHune
WHGopMauumn (Hanpumep, C WCMNOSIb30BaHUMEM MPOrpamMM-CUHTE3aTOPOB peyn), a TaK Xe
NCMoNb30BaHME Ha NeKunsax 3BYKO3anuebiBaloWMX YCTPOUCTB (AuktopoHoB M T.4.). Ha
NEKUMOHHbIX 3aHATUAX U nabopaTopHbIX 3aHATUAX MNpy  HeobxoaAMMOoCTW AdonyckaeTcs
npucyTcTemMe accucteHta. [lpy npoBegeHUM MPOMEXYTOYHOW aTTecTauun Ans niy C
HapyLleHNeM 3peHus TecTupoBaHne MoXeT ObiTb 3aMeHeHO Ha YCTHoe cobecefoBaHue Mo
Bonpocam. [1pn HeobxoauMocCTU, BpeMSA NOArOTOBKU Ha 9K3aMeHe MOXET ObiTb YBENNYEHO.

[ns nuu ¢ HapyweHnaMn OnopHO-ABUraTenlbHOro annapaTa Ha NEKUMOHHbBIX 3aHATUAX U
nabopaTopHbIX 3aHATUAX NPU HEOBXOAMMOCTM OOMNYCKAeTCs NPUCYTCTBME aCcCUCTEHTA.

MpomexyTodHaa aTTectauus Ang vy ¢ HapyLeHUsIMM  ONOPHO-ABUraTenbHOro
annapaTta npoBOAMTCA Ha OOLWMX OCHOBaHWUAX, MPU HeobxoaMMOCTM npouedypa dK3ameHa
MOXeT ObITb peannu3oBaHa AUCTaHLUMOHHO.

15. NMepevyeHb OCHOBHOM U [ONOJSIHUTENIbHOW NUTEpPaTypPbl, PECYPCOB UHTEPHET,

Heob6XxoaUMbIX AN 0CBOEHUA ANCUUNIINHDI (CrucoK umepamypbl 0OPMIISIEMCS 8 COOMEemcmeauu
¢ mpebosaHusimu OCT u ucnionb3yemcs obuwiasi ckeosHasi Hymepauus 0risi ecex aud08 UCMOYHUKOS)
a) OCHOBHas nuTeparypa:

Ne n/n NcTouHmMK
KysHeuoB J1.LA. COOpHUK 3agaHuin no BbiClWien maTemartuke. Tunosble pacyeTbl. / J1LA. KysHeuoB. —
1 CI6.: NaHb, 2015. — 240 c. // N3paTenbcTBO «JlaHby» : 3MNEKTPOHHO-6MbnmnoTedHas cuctema. — URL:
http://e.lanbook.com/book/4549
BopoanH A.H. OnemeHTapHbIi KypC TEOpUM BEPOSITHOCTEN M MaTEMATUYECKOM CTaTUCTUKK: Y4eOH.
2 nocobue / A.H. bopognH. — CI16. : JlaHb, 2011. — 256 c. // N3patenbcTBO «JlaHb» : 3NEKTPOHHO-
onbnmnoteyHas cuctema. — URL.: http://e.lanbook.com/book/2026
Mopnay B.A. Teopusi BEpoATHOCTEN N MaTemMaTudeckasi ctatuctmka. b.A. Nopnay. — CrI16. : NlaHb, 2013.
3 — 320 <c. /I WspatenbctBO «JlaHb»:  3NeKTpoHHO-OMONuMoTteyHas  cuctema. —  URL:
http://e.lanbook.com/book/4864
Bnbukos KO.H. Kypc 06bIkHOBEHHbIX AnddepeHLmanbHbIX ypaBHeHUI: y4ebH. nocobue / FO.H. Brnbukos.
4 — CINo6. : Nanb, 2011. — 304 c. // N3paTenbcTBO «JlaHby : 9NEKTPOHHO-OMONMOTEYHasa cuctema. —
URL:http://e.lanbook.com/book/1542

0) gononHuTenbHasa nuTepaTtypa:

Ne n/n NCTOYHMK
Kyaopseues J1.[0. KpaTtkuin Kypc matematuvdeckoro aHanmsa : yyebnuk. B 2 1. / J1.00. KygpsiBueB .—

5 BucarvHac : Alfa, 1998-.T. 1: OuddepeHumanbHOe U MHTErpanbHOe MWCYUCNEHNs (OYHKUMM OOHOM
nepemeHHon. Pagbl .— 1998 .— 397 c.
Kyaopseues J1.[. KpaTkun Kypc mateMaTM4ecKkoro aHanuaa : Y4ebHuk ans ctyd. us.-MaT. 1 MHX.-us.

6 crney. By3oB: B 2 1. / JI1.O. KygpsBueB .— BwucarvHac : Alfa, 1998-.T. 2: OuddepeHumnansHoe u
WHTErpanbHOe NCHNCNEHUSA (PYHKLMM MHOMMX NepeMeHHbIX. [apMoHuyeckuin aHanms .— 1998 .— 381 c.

7 ®uxTtenronsy .M. OcHoBblI MaTemaTuyeckoro aHanmaa: y4ebnuk / I'. M. duxteHronby .— CI16. : J1aHsb,
2001-T.1.—-440c.

8 ®uxTtenronby .M. OcHoBbI MaTemaTuyeckoro aHanumaa: y4ebnuk / . M. duxtenronby, .— CI16. : J1aHb,
2001. — T.2.-463c.

B) MHOPMALIMOHHBIE 3NEKTPOHHO-00pa3oBaTenbHbIE PECYPCHI:
Ne n/n Pecypcbl UHTepHeT
9 CknsagHeB C.A. Mamemamu4deckuli aHanu3 (MHoxecmea. Memod mamemamu4eckol UHOYKUUU): y4e6H.




rnocobue Onsa sy3o8 / C.A. CknadHes, C.B. [lucapesa. — BopoHex : Ul Bry, 2012 . 23 c. /
URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m12-113.pdf>.

OBC UspartenbcTtBo «JlaHb»

16. lMepeyeHb y4yeOGHO-mMeTOAMYECKOro obGecneyvyeHUs ANA CaMOCTOATEeNIbHOM paboTbl
(yyebHo-memoduyeckue pekomeHOayuu, ocobus, 3aldayHUKU, MemoOuUYECKUE yKaszaHUsl 10 6bIMOJIHEHUI
rpakmu4YecKux (KOHMpPOoJsibHbIX) pabom u dp.)

Ne n/n NcToYHMK
AHTOHOB B.W. OnemeHTapHas matemaTtuka Ansa nepBOKypcHUKa : yuebH. nocobue / B.N. AHToHOB, ©.W.
1 Konenesuy. — CIM6. : JlaHb, 2013. — 112 c. // 3pgaTenbcTBO «JlaHby: aneKTpoHHO-6nbnnoTeyHas

cuctema. — URL: http://e.lanbook. com/book/ 5701
MwuHocueB B. CO0pHMK MHOMBMAYANbHbLIX 3a4aHuiA N0 MaTeMaTUKe ANst TEXHUYECKMX BbICLUUX Y4EOHbIX
3aBefeHUn. YacTb 2. [OnekTpoHHbIN pecypc] : Y4ebHble nocobusi / B. MuHocues [u ap.]. — CI16. : NaHb,

2 2013. — 320 c. // spatenbcTtBO «JlaHby : AaNeKTPOHHO-6MbnuoTeyHas cucrema. — URL:
http://e.lanbook.com/book/32816

3 Byrpos A.C. uddepeHunanbHble ypaBHeHus. KpaTHble nHTerpansl. Paabl. @yHKLMK KOMMNEKCHOro
nepemeHHoro : y4ebHuk / A.C. Byrpos, C.M. Hukonbckuii. — PocToB H/[ : PeHuke, 1997 .— 511 c.

4 MapTtuHcoH J1.K. AuddepeHumanbHble ypaBHEHUA MaTeMaTUdeckon puanku: y4ebHuk / J1.K. MapTuHCOH,

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

CknagHeB C.A. Matematudeckuii aHanus (4ucnosble nocriegosatensHoctn) / C.A. CkngagHes, C.B.
5 Mucapesa. — BopoHex : nr, Bry, 2012 — 26 C. I
URL:http://mwww.lib.vsu.ru/elib/texts/method/vsu/m12-136.pdf>.

OnddepeHumnanbHble ypaBHEHUS: KOHCNEKTbI nekuun, Bonpockl 1 3agayv / U.H. Mpsagko, J1.T1. MNMeTposa.
— Boponex, 2015 // URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-219.pdf>

17. UHcpopmMaLMOHHbIE TeXHOSOMUU, UCNoNb3yeMble ANA peanu3auum yyebHomn
AUCLUMNIINHBLI, BKNOYasa nporpaMmMHoe obecnevyeHne u MHPOPMaLMOHHO-CNpaBOYHbIe
cucTtembl (NpyU Heo6xXO0AMMOCTH)

DreamSpark (HeorpaHn4eHHOe KOMN-BO HACTOSbHbIX U CEPBEPHbIX ONepaLnNoHHbIX CUCTEM
Microsoft ansa mncnonb3oBaHMs B y4eOHOM M Hay4yHOM MpoLEeCcce) - NUUEeH3ns AencTByeT Ao
31.12.2019, pgor. 3010-15/1102-16 o1 26.12.2016.

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

OdomcHaa cuctema LibreOffice 4.4.4 (CBobogHO pacnpocTpaHsieMoe nporpaMmHoe
obecne4veHne)

18. MaTepunanbHO-TeXHUYECKOe obecnevyeHme AUCLUNIIUHDI:

YyebHas ayautopusa onst NpoBeAeHUs 3aHATUMIN NEKLUNOHHOro Tuna (r.BopoHex, nnowagb
YHuBepcutetckas, a.1, nom.l, aya. 430): cneumanuampoBaHHasi mebenb, npoektop BenQ
MP515, mobunbHbIN 3kpaH ana npoektopa, Hoytoyk HP compag nx9030 ¢ BO3MOXHOCTbIO
NOAKNIYEHNA K ceTn «NHTepHeT»

YyebHas ayautopus ans npoBeAeHUs 3aHATUA CEMUHAPCKOro Tuna, TEKYLWEero KOHTpons
N NpoMEXyTouHOW aTtTecTaumm (r.BopoHex, nnowaab YHuBepcutetckasa, 4.1, nom.l, aya. 320) :
cneunanunsnpoBaHHaa Mebenb, npoektop BenQ MP515, Hoytbéyk HP compag nx9030,
MOOUIbHBIN 3KpaH Ans NpoekTopa

MomeweHne pOna xpaHeHna U npodmnakTnyeckoro obcnyxuBaHus  ydebHoro
obopyaoBaHus (r.BopoHex, nnowanb YHuBepcutetckad, A.1, nom.l, ayg. 70) : mMobunbHbIn
3KpaH ans npoektopa, npoektop BenQ MP515, Hoytbyk HP compag nx9030 ¢ BO3MOXHOCTbIO
NOAKNIYEHNA K ceTn «NHTEepHeT»

YyebHas ayautopus ans npoBeAeHUs 3aHATUA CEMUHAPCKOro TMna, TEKYLEero KOHTpons
N NpoMexyTodHon attectaumm  (r.BopoHex, yn.llywkuHckas, A4.16, aya. 118):
cneunanmanpoBaHHaa mMebernb, MOOUIbHBIA 3KpaH Ans npoekTtopa, npoektop BenQ MP515,
HOyTOYK Lenovo G500 ¢ BO3MOXHOCTbIO MOAKIOYEHUS K ceTU «AHTEepHET»



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

YyebHaa ayautopusi Ans NpoBeAeHUst TPYnMnoBbIX U MHAMBUAYAlbHBIX KOHCYNbTaUWN,
ANs npoBefeHns NpoMexyToyHou attecTauumn (r.BopoHex, nrowaab YHuBepcuteTckas, a.1,
nom.l, aya. 316) : cneumanuanpoBaHHasa mebenb

AOucnnenHbin knacc, aygutopusa Ans MNpoBedeHust TPynnoBbiX U MHAMBUAOYASbHbBIX
KOHCynbTauuin, MnoOMelleHne Aana camocTosaTenbHon paboTbl  (r.BopoHex, nnowagb
YHuBepcutetckas, A.1, nom.l, ayg. 67) : cneumanuaupoBaHHass Mebenb, KOMMbOTEPDI
(cuctemHbin 6nok Intel Celeron CPU 430 1.8 GHz, moHuTop Samsung SyncMaster 17) (12 wr.)
C BO3MOXXHOCTbIO NOAKIOYEHUS K ceTh «MHTepHeT»

KoMnbloTepHbIM Knacc, ayauTopust And MpoBeAeHus rpynnoBbiX U MHAMBUAOYASbHbIX
KOHCynbTauum, nMoMelleHne pnnd camocTtosaTenbHon paboTbl  (r.BopoHex, nrnowagb
YHuBepcutetckas, A.1, nom.l, aya. 40/5) :cneumanuampoBaHHas Mebenb, KOMMbIOTEPHI
(cuctemubin 6nok Pentium Dual Core CPU E6500, moHutop LG Flatron L1742 (17 wrt.) C
BO3MOXHOCTbIO NOAKMIOYEHUS K ceTn «MHTepHeT»

KoMnbloTEpPHBIN  KNacc, MOMELLeHne Ang camocToaTenbHOn paboTtbl (r.BopoHex,
nnowaab YHuBepcutetckad, A.1, nom.l, ayn. 40/3) : cneuymanusnpoBaHHas Meberb,
KomnbtoTepbl (cuctemHbin 6nok Intel Core i5-2300 CPU, moHuTtop LG Flatron E2251 (10 wT.) C
BO3MOXHOCTbIO NOAKMIOYEHUS K ceTn «MHTepHeT»

19. doHA OLIEHOYHbIX CPeACTB:

19.1. nepequb KOMneTeHLIVIﬁ C yKa3aHuem 3tanoB dDOpMVIpOBaHVISI n
nnaHnpyembIiX pe3ynibTaToB 06yquM;|
Kog u MnaHupyemble pesynbTaThbl OT1anbl hopmMupoBaHus
coaepxaHue 00y4eHus (nokasaTenu 4OCTUXKEHMUS KomneTeHummn (pasgensl P0OC*
KOMMeTeHLMK 3aaHHOrO YPOBHSI OCBOEHUS (TemMbl) gMCUMNAUHBI UNn (cpeactBa
KOMMeTeHLMN NocpeacTBOM MOZYns U nX OLeHMBaHWS)
OpMMPOBaAHMS 3HAHWUIA, YMEHWIA, HanmeHoBaHue)
HaBbIKOB)
OrikK-1.2 3HaTb  OCHOBHble TepMuHbl W | Pasgen 1. BBegeHue B
WHCTPYMEHTbI MaTeMaTM4eCcKoro | MmateMaTu4eckuii aHanma KoHTpornbHble
Wcnonbsyet aHanusa, mMeTodbl cCaMOKOHTponsa u | Pasgen 2. paboThl
OCHOBHblE NpMoBpeTEHNS HOBbIX HaBbIKOB. OunddepeHumansHoe
€CTECTBEHHOHAYYH | YmeTb abcTpakTHO MbICIINTb, | NCYUCTIEHNE DYHKLMN
bl€  MOHATUA W | gaHanusupoBsaTsb, MPON3BOANTL | OAHOTO NEePeMEHHOro
METOAbI y CUHTE3, CamMoCToATENbHO NpumeHsaTs | Pasgen 3. WHTerpanbHoe
UCCNENOBAHAN TPW | ietonel M cpeacTBa  MO3HAHMS, | MCYUCTIEHME DYHKLMM
peLLeHn 0By4eHUs M CaMOKOHTPONSI AMsl | OAHOMO NepemMeHHOro
QZZ(LDESC“OHM"HH I'IpVIO6E)eTeHVI9| HOBbIX 3HaHui u | Pasgen 4.
YMEeHUA, B TOM uucne B HoBbIX | nddepeHunansHoe
obrnacTtax, HEemnoCcpeacTBEHHO He | UcuucneHve PYHKUMM
CBA3aHHbIX co cthbepont | HECKONMbKMX NepeMeHHbIX
0eATenbHOCTH, passutusa | Pasgen 5. WHTerpansHoe
coumanbHbIX M NPOECCUOHanNbHbIX | UCUHUCHEHNe yHKLMUK
KOMMeTeHUMNn, WU3MEHEeHuUs1  Buaa | HECKOMbKMX NepeMeHHbIX
cBoen npocpeccmoHanbHol | Pasgen 6. JlnHenHas
OEesaTenbHOCTH. anrebpa. BekTopHas

anrebpa




Brnagete npuemamu npumeHeHusa | Pasgen 7.
OCHOBHbIX MaTeMaTU4YeCKUX MOHATUIA | AHanuUTUYeckas

" MeTon0B npu peLleHun | reomeTpus
npodeccruoHanbHbIX 3aga4 Pasgen 8.
OObIKHOBEHHbIE
andpepeHumanbHble
ypaBHeHUus

Pasgen 9. YpaBHeHusa B
YaCTHbIX NPOM3BOLHbIX

Pasgen 10.

MatemaTtuyeckoe

MofenupoBaHve "

obpaboTka pesynbTaToB

n3MepeHusi
MpomexyToyHas aTtrecTauuma (3ayer) Komnnekt KMM Ne1
MpomexyToyHas aTrecTauma (3K3ameH) Komnnekt KM Ne2

19.2 OnucaHue KpUTepmueB U LWIKarbl OLLeHUBaAHUA KOMNEeTeHUUN (pe3yrbTaToB 00y4yeHus)
npu NPOMEXYTOYHOM aTTecTauum

[ns oueHnBaHWs pesynbTaToB 00y4YeHMsi Ha 3a4eTe UCMNOoNMb3YyTCA creayoLlme:

1) 3HaHMe y4yebHOoro matepmana v BrnageHne NoHATUNHBIM annapaToM ANCUUMNIINHDI;

2) yMeHMe CBA3bIBaTb TEOPULO C NPAKTUKOW;

3) yMeHue nnnicTpupoBaTb OTBET NpUMepamMu;

4) yMeHMe NpMMEHATb MeToabl MaTeMaTUYECKOro aHanmsa ans peLleHns npuknagHbix 3agay.

[lna oueHnBaHmsA pe3ynbTaTtoB o6yquM9 Ha 3a4eTe UCMNoJib3yeTCA — 3a4TEHO, HE 3a4YTEeHO
CooTHoLLEeHNe nokasaTenen, KpUTEPUEB U LLUKAllbl OLleHNBaHNA Pe3yribTaToB o6yquvm.

Kputepum oLueHnBaHms KOMNeTeHUMn LLikana oueHok
CdopmupoBaHHble 3HaHWsT 006 OCHOBHbIX TEPMMHAX W  MHCTPYMEHTax 3aumero
MaTemMaTM4ecKoro aHanmsa, 0 MeTofax CaMOKOHTPOMsS U NpUoOBpPeTEHUst HOBbIX

HaBbIKOB.
CdopmmnpoBaHHOEe yMeHME abCTPaKTHO MbICIUTb, aHaNM3npoBaTb, NPOU3BOAMUTL
CMHTE3, CaMOCTOATENBHO NPUMEHATE METOAbLI U CPeacTBa NO3HAHMA, 0ByYeHns 1
CaMOKOHTpPONsA Ansl NpMobpeTeHnst HOBbIX 3HAHWA U YMEHWIA, B TOM 4uCne B
HOBbLIX 00MacTsiX, HEMOCPEACTBEHHO HE CBS3aHHbLIX CO Chepor OeATENbHOCTH,
pasBuUTMSA coumanbHbiX M NPOdECCUOHANbHbLIX KOMMNETEHUWUA, U3MEHEHUd Buaa
CBOen nNpoheccnoHanbHON OeEATENBHOCTU.

®parmeHTapHbIe 3HAHWS UKW OTCYTCTBUE 3HAHWM. He 3aumeHo

[nsa oueHuBaHWs pesynbTaToB 06y4YeHMs Ha 9k3aMeHe UCMOoMb3YKTCH cneaytoLme:

1) 3HaHMe y4yebHOro matepmana v BrageHvue NoOHATUNHBIM annapaToM ANCUUNIINHGI;

2) yMeHMe CBs3bIBaTb TEOPUIO C NPAKTUKOW;

3) yMeHue peluaTb NpakTuyeckue 3aHATUS;

4) yMeHVe nnnicTpmpoBaTb OTBET NpUMepamu;

5) ymMeHu1e npuMeHaTb MeTodbl MaTeMaTUYECKOro aHan13a Ang peLeHns npuknagHbiX 3agau.

[ns oueHMBaHUS pe3ynbTaToB OOyYeHWst Ha 3k3amMeHe ucnonb3yetcs 4-6annbHas Lwana:
«OTIIMYHOY», «KXOPOLLOY», KYAOBMNETBOPUTENBHOY», «HEYOOBETBOPUTENBHOY.

CoOTHOLLEeHNe NoKasaTenen, KpUTEPMEB U LKAIbl OLEHMBAHUS pe3ynbTaTtoB 06y4eHus.
YpoBeHb
Kputepumn oueHnBaHnsa KoMmneTeHumin cdopmmpoBaH LLikana oueHokK
HOCTU




KOMMNEeTeHLNN
CdopmupoBaHHble 3HaHMA 06 OCHOBHBLIX TEPMWHAX W MHCTPyMeHTax | [loebileHHbIU OmnuyHo
MaTeMaTM4yecKoro aHanmu3a, O MeTogax CaMOKOHTponst # ypO8EHb
NprMoBpPETEHNST HOBbIX HABbIKOB.

CdopmupoBaHHoe yMeHWEe abCTPaKTHO MbICNUTb, aHanM3npoBaTb,
NpoM3BOOUTL CUHTE3, CaMOCTOATENbHO MNPUMEHATL MeToabl U
cpencTBa Mo3HaHMs, OOy4YeHWst U1 CaMOKOHTPONS Ans NpuobpeTeHust
HOBbIX 3HaHWA W YMEHMI, B TOM 4MCne B HOBbIX obnacTsx,
HenocpeaCcTBEHHO HE CBA3aHHbIX CO cepor AenaTenbHOCTH, pa3BUTUS
coumanbHbIX M NPogeCCUOHAnNbHbIX KOMMETEHLUNUA, U3MEHEHMS BuAa
cBoen nNpotheccuoHanbHOoM AeATENBHOCTU.

CdopmupoBaHHble, HO  cogepXxalime  OTaenbHble  npobensl ba3soenbiti Xopowo
npegcraBneHMss 00  OCHOBHbIX  TEPMMHAX WM MHCTPYMEHTax YpPOB8EHb
MaTeMaTM4YeCcKoro aHanmu3a, O MeTodax CaMOKOHTponss #
NpMoBpPETEHNST HOBbIX HABbIKOB.

YcnelHoe, HO cogepallee oTAenbHble Npobenbl yMeHne abCcTpakTHO
MbICIUTb, aHanM3npoBaTb, MNPOM3BOAUTL CUHTE3, CaMOCTOSTENbHO
NPUMEHSATL METOAbLI U CpeacTBa No3HaHUs!, 0by4yeHNst 1 CaMOKOHTPOSS
AN npuobpeTeHnst HOBLIX 3HAHUIM U YMEHWUA, B TOM YMCrle B HOBbIX
obnacTtax,  HenocpedCTBEHHO  He  CBsi3aHHbIX co  cdepon
OEeATenbHOCTN, pPasBUMTUS  couManbHbIX U NPOdECCMOHanbHbIX
KOMNeTeHUMn, U3MeHeHWs Buaa CcBoern  npodheccUoHanbHown

OEeATeNnbHOCTW.
HenonHoe npeacTtaBneHne o6 OCHOBHBLIX TEPMWHAX U UHCTpymeHTax | [lopoeossil Ydoesnemeopu-
mMaTtemMaTM4ecKkoro  aHanmusa, O MeTodax  CaMOKOHTpons  U” ypO8eHb mesnbHO

NprMoBpeTeHNs HOBbIX HABLIKOB.

YcnewHoe, HO He CUCTEMHOE YMeHWe abCTpaKTHO MbICNUTb,
aHanum3anpoBaTtb, NMpoun3BOoAUTb CUHTE3, CaMOCTOATEJSIbHO MNPUMEHATb
MeToabl W CcpeactBa MNO3HaAHUA, o6yquV|;| M CaMOKOHTpona And
NPUOBPETEHNA HOBbIX 3HAHWA W YMEHWA, B TOM 4YUCIE€ B HOBbIX
obnacTtax,  HenocpeaCTBEHHO  He  CBsI3aHHbIX €O cdhepon
OEeATenbHOCTW, pasBUTMS  coumanbHbiX M NPOdeCCUOHarnbHbIX
KOMMETEHLUMIA, W3MEHEHMS1 BuMAa CBOEN  NpodeccroHaribHOM
OEeATeNnbHOCTW.

®dparmeHTapHble 3HaHWSI U OTCYTCTBUE 3HAHWUN. - Heydoenemeopu-
meJsibHO

19.3 TunoBble KOHTPOJIbHbIE 3aAaHUs UNN UHble MaTepuanbl, Heo6xoauMble ANA OLEeHKN
3HaHMW, YMeHUW, HaBbLIKOB U (MNK) onbiTa AEATEeNIbHOCTU, XapaKTepusylluue 3Tanbl
¢hopMMpoBaHUA KOMNETEHL MW B NpoLiecce 0CBOEHUA obpa3oBaTeNlbHOM NPOrpamMmbI

19.3.1 lNepeyeHb BONPOCOB K 3a4eTy:

1) Mpeoen nepemMeHHoOn BENNYMHBI. Onpegenexne npegena Ha A3bIKe
nocrnegoBaTeribHOCTEN.

2) ApudpmeTnyeckmne gencTemnsa Hag npegenamMu.

3) OnpepenexHune dyHkuun. MNMoHATHE cnoxHon dyHKUMK. Knaccudukaums anemMeHTapHbIX
dYHKLMI (uenble paumoHanbHbIe, ApOoOHO-paUnoOHanbHbIe, nppaumoHarnbHble,
TpaHCLEHAEHTHbIE).

4) OnpepeneHne npegena QyHkuun. beckoHeyHO Manas u  Gonbwas  QYHKUMN.
OAOHOCTOpPOHHME Npeaensl.

5) HenpepbIBHOCTb (PpyHKUMM B TOYKe. TOYKM paspbiBa M MX kKnaccudgukaums. CBonctea
JOYHKLUMI, HENMPEPDLIBHbIX HA OTpes3kKe.

6) lMoHATME Npon3BOAHON. [[eoMeTpUYECKNN U PU3NYECKNIN CMbICIT MPOU3BOLHOMN.

7) OndbdepeHunpyemocTtb pyHkumin. OCHOBHLIE NpaBuna anddepeHLMpoBaHuS.

8) MponsBogHble CNOXHOM (PYHKUUKM, 0BpaTHOW (PyHKLMMK, BbiBOA4 Tabnuvubl NPOU3BOAHbLIX

arieMeHTapHbIX PYHKLNA.

9) MoHaTue gudpdepeHumnana. MNMNpmubnmkeHHbIe BbIMMCNEHNSA C NOMOLLbIO AnddepeHumnana.
10) [MpowusBogHble BbICLLNX MOPSAKOB PasnUYHbIX PYHKLUNA.

11) [OuddepeHumansl BbICLUNX NOPSAKOB.

12) [paswuno Jlonutans.



13) WccneposaHue @yHKUuM Metogamm aHanusa. WHTepsanbl MOHOTOHHOIO W3MEHEHUS
dPYyHKLNN.

14)  JkcTpemyMm yHKumK. ViccnegoBaHne oyHKLMM HA SKCTPEMYM C NMOMOLLbIO MPOU3BOAHOM
BTOPOro nopsigka.

15) Y4yacTkm BbINYKNOCTU rpadmka yHKumn. Toykm nepernba. AcumnToTbl rpaduka
PYHKLNN.

16) OO6was cxema uccrnegoBaHusa rpadunka PyHKUMK.

17) HeonpefgeneHHbln wuHTerpan (onpegerneHve HeonpegenieHHoro uHTerpana, ero
CBOWCTBa, Tabnuua HeonpeaenNeHHbIX MHTErpanos).

18) MeTog WHTErpMpoBaHusi, OCHOBaHHbIA Ha WHBAPWAHTHOCTM POPMbl HeonpeaeneHHOro
WHTerpana (MeToa 3aMmeHbl NepeMeHHOoN).

19) WHTerpupoBaHue nNo YacTsm.

20) WHTerpupoBaHuMe [pOOHO-pauUOHanbHbIX BbIpaXeHUn (MHTerpupoBaHue gpoben
npocTenLero Bnaa, NoHATME HenpaBuibHOM Apobu, pasnoXeHne npasuibHOM Apobu Ha cymmy
npocTenwmx gpoden).

21)  WHTerpupoBaHue TPUrOHOMETPUYECKUX BbIpaXKEHWUN.

22) OnpepgeneHHbln  WHTerpan (onpegenieHMe Ha OCHOBE reOMeTpuYeckon 3agadm o
nnowaan KpMBOSIMHEMHOW Tpaneuun), ero CBOUCTBA.

23)  OueHku onpefeneHHoro nHTerpana.

24)  WHTerpan c nepeMeHHbIM BEPXHUM Npeaesriom.

25) ®opmyna HetoToHa — JlenbHuua.

26) 3ameHa nepemeHHoM B onpeaeneHHoM nHTerpane. MHterpmpoBaHme no 4YacTam.

27) TleomeTpuyeckne n mamyeckme 3agadm ¢ UCNONb30BaHNEM ONpeaenieHHoro nHTerpana
(BbIMMCNEHME NOLWaan NSIOCKOWN PUryphbl, BblYMCIIEHWE paboTbl NEPEMEHHON CUMbl).

28) HecobcTBeHHble wHTerpanbl (0T HeorpaHuMyeHHbIX QYHKUMA, C BEeCKOHEYHbIMU
npegenamm).

29)  DyYHKUUKM HECKONbKMX NEepeMEHHbIX (onpeaeneHne, obnactb onpeaeneHus).

30) [lpegen MYHKUMM HECKOMbKUX MEPEMEHHbIX, CNOCOObl BblMMCNEHUA. HenpepblBHOCTb
YHKUMN.

31) OnpepgerneHune YacTHbIX MPOU3BOAHbIX, UX FTEOMETPUYECKNA CMbICHT.

32) TonHbi gnddepeHyman kak cymma YacTHbIX anddepeHumanos, NpUNoXeHmne nosHoro
anddpepeHumnana.

33) [lpousBogHble BbICWIMX NOpSAKOB (0603HaYeHne, NOHATUMHBIM CMbICH, LOKa3aTeNbCTBO
TeopeMbl O CMELLAHHbIX NPON3BOAHbIX).

34) [OnddepeHumanbl BbICLLUNX NOPSLKOB.

35) WHTerpupoBaHme OyHKUUIN OBYX NEPEMEHHBbIX.

36) OnpegeneHne OBONMHOIO MHTErpana, ero reoMeTpu4eCcKnin CMbIC, CBOMCTBA.

37) BbluuCNeHne OBOMHONO MHTErpana Ansi npsiMoyrofisHOM U KPUBOSIMHEMHOW ObnacTten.
3ameHa nepeMeHHoW B JBOVNHOM MHTEerpane.

38) [lpunoxeHne ABOMHOIO WHTErpana K BbIYUCAEHWIO NoWwagen nrocknux auryp wu
PU3NYECKUX BEMNYNH.

19.3.2 lNepeyeHb BONPOCOB K 3K3aMeHY:

1) MaTpuubl. OCHOBHbIE NOHATUS 1 ONpeaenieHnsl, OCHOBHbIE BUObI MaTpUL,.
2) Onepauuun Hag maTpuuamu.

3) Onpepgenutenu 2, 3, n—ro NnopsakoB 1 UX CBOUCTBA.

4) O6paTHasa maTtpuua.

5) Teopema cyLlecTBOBaHUSA U eANHCTBEHHOCTN 06paTHOM MaTpuLbl.

6) HaxoxaeHne obpaTHON MaTpuubl.

7) PeweHune matpuyHbix ypaBHeHn. dopmyribl Kpamepa.

8) CuncTtembl NMHENHbIX anrebpanyecknx ypaBHEHUA, OCHOBHbIE NOHATUS U ONpeaeneHuns.
9) COBMECTHOCTb CUCTEM NIMHENHBIX anrebpanyeckmx ypaBHEHUN.

10) Teopema KpoHekepa — Kanennu.



11) MeToabl HAXOXOEHMS PELUEHNSA CUCTEMbI NIMHENHBIX anrebpanyecknx ypaBHeHUn (MeTos
Kpamepa, metog aycca, MaTpuUdHbIN MeToA).

12) OpHOpoAHblE CUCTEMbI JIMHENHbIX anrebpanyecknx ypaBHEHWIA.

13) ®dyHaameHTanbHas cMcTemMa peLLeHun.

14)  OnpepgeneHuve BeKTOpa Kak anemMeHTa NIMHEeNHOro NPOCTPaHCTBa.

15) JluHerHble onepaunn Hag BEKTOpaMW.

16) CkangdpHoe, BEKTOPHOE, CMeLUaHHOe 1 OBOMHOE BEKTOPHOE MPOu3BeAEHNA BEKTOPOB, UX
OCHOBHble CBOWCTBa, reomeTpuyeckum u usmnyecknn cmbicn. KoopamHaTHoe BblpaXeHue
npon3seneHni BEKTOPOB.

17)  OOwme NOHATUA O NIUHUMK, MOBEPXHOCTMU.

18) YpaBHEHUS NIMHUIA N MOBEPXHOCTEN.

19) [llonspHble KoopaMHATHI.

20) [psamas Ha NNOCKOCTW.

21) PasnunyHble bopMbl ypaBHEHUI MPSIMON HA MITIOCKOCTM.

22) BsaumHOe nonoxeHue nNpsiMbIX Ha NIOCKOCTH.

23) [Mpsimas 1 NNocKoCTb B NPOCTPaHCTBE.

24)  YpaBHEHUS NSIOCKOCTU M YpaBHEHNSA NPAMOM B NPOCTPAHCTBE.

25) BsaumHoe pacnonoxeHune NpAMbIX U MAOCKOCTEN.

26) [leomeTpuyeckne onpegeneHns KpuBbIX BTOPOro nopsgka (a3nnunc, runepbona,
napabona).

27) BblBOO KAHOHNYECKMX YPABHEHUN 3TUX KPUBBIX, MOCTPOEHNE KPUBbLIX BTOPOro nopsaka no
NX KAHOHUYECKOMY YPaBHEHMUIO.

28) [MpeobpasoBaHne oekapToBbIX KOOPAMHAT Ha MIIOCKOCTW.

29) [lpuBeneHne obulero ypaBHEHUSI KPUBOW BTOPOro nopsigka K KaHOHWYEeCKOMYy BuAaY.
MoBepxHOCTM BTOPOro nopsaka (annuncous, napabonouabl, rmnepbononabl, LAMHAP, KOHYC),
NX KAHOHNYECKMNE YPaBHEHUS.

30) MeToa ceyeHun B nccnegoBaHnm qopMbl MOBEPXHOCTEN.

31) [lpuBegeHne obwero ypaBHEHMS KPMBOW W MOBEPXHOCTM BTOPOro nopsgka K
KaHOHMYeCKOMY BUAY.

32) O6wwue noHaTus Teopun guddepeHumnanbHbIX ypaBHEHUN.

33) [OudppepeHumanbHble  ypaBHeHMs | nopsgka,  paspelleHHble  OTHOCUTENbHO
NpPOu3BOLHON.

34) YactHoe u obuwee pelweHne andgepeHUnanbHOro ypaBHEHUSA MNEPBOro nopsaka.
YpaBHeHUS ¢ pas3aensaowmnmMmncs nepeMeHHbIMN.

35) PeweHne npoctenwmnx  audepeHumanbHbiX  ypaBHEHWA  NepBOro  nopsaka,
NPUBOASALLMXCA K YPaBHEHUAM C pasaensaowmMMncsa nepemMeHHbIMN.

36) [pocTtenwmne guddepeHunanbHble YpaBHEHMS BbICLLUMX MOPSAKOB.

37) PeweHune npocTtenwmnx anddepeHumanbHbiX YpaBHEHU BbICLLUMX NOPALKOB.

38) YacTHoe 1 obuiee peweHne guddepeHumnanbHbIX YpaBHEHNIN BbICLUMX MNOPSIAKOB.

39) HaxoxageHne npou3BOSbHbIX MOCTOAHHBIX OOLWEero pelweHuss C  UCMNONb30BaHUEM
HayanbHbIX YCNOBUMN.

40) PelueHne NMHENHbIX OQHOPOAHLIX AnddepeHUnanbHbIX YypaBHEHUI BbICLLUMX NOPSLAKOB C
NOCTOSIHHbIMU KO3(hdunUmMeHTamu.

41) Wcnonb3oBaHue gnddepeHumnanbHbIX YypaBHEHN B NPUKNaAHbIX 3agadax.

42) [OunddepeHumanbHble ypaBHEHUS B YAaCTHbIX MPOM3BOAHbIX NEPBOro Nopsiaka.

43)  JInHenHble OOHOPOAHbIE YPaBHEHMS.

44)  KBasunuHerHble ypaBHEHUS.

45)  HenuHenHble ypaBHEHUS.

46) YpaBHeHMEe NepeHoca BeLwecTBa NOTOKOM BO3ayXa.

47) OCHOBHble YypaBHEHUSI MaTeMaTU4yeCKoOn U3NKM M MOCTaHOBKA HayasribHO-KpaeBbIX
3agau.

48) [loHATME KOPPEKTHO MOCTaBIfieHHOM 3adadvn. BbiBO4 ypaBHEHUS ManbiX MnonepeyvHblX
KonebaHun CTpyHbl.

49) TloctaHoBka 3agay Koww.



50) Knaccudukaums rpaHUYHbIX YCIOBUN.

51) CwmewaHHaqa 3agaya 4N BOIHOBOrO ypaBHEHUS.

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

53) BbiBOA ypaBHeHUs AN dy3unu.

54) BbiBOA ypaBHEHUs TENNONPOBOAHOCTU.

55) TloctaHoBka 3agayn Kowwn. Buabl rpaHuyHbIx ycnosun. CmellaHHas 3agava.
56) MaTtemaTudeckue mogenu ctaumoHapHbIX NPOLECCOB.

57) OcCHOBbLI MaTemMaTM4YeCKOro MoaenMpoBaHnS.

58) Teopwus norpeLlHocTeN.

59) MeToa HaMMeHbLUNX KBA4pPaTOB.

19.3.3 lNepeyeHb 3aaaHun ANSA KOHTPOSbHbLIX paboT (1 cemecTp)

1) Mcnonb3ys onpegeneHve npegena nocneaoBaTenbHOCTH, JoKasaTtb, YTO !E[l a,=4a
a 9-n® 1
na a, = , a=—=,
A 1+2n° 2
Bbluncnntb npegensl nocneaoBaTenbHOCTEN
Iirn1—2+3—4+...+(2n—1)—2n
2) N In*+2n+2
3) Iim(\/(nz )07 +2) - (7 )’ —2))
Bbluncnute npegensl yHKUMA
(X =2x-1)°
4 lim
) x>-1 X" +2x+1
l \/ 2 \/ 2
5) lim [V = 2X+4 =X =4x+3|
6) Ncnonb3ysa Tabnuuy  SKBMBANEHTHbIX  (OYHKUUA, BbIYUCNNTD npegen

im x? sin(12x*)
=0 In(L+ 2X)tg?/3x °

P00yl X g

7) Bbluncnutb Sy (x_1)° _
; f (x) = (2sin(x —Z) + 3)2o? _Z
8)  HaiTv NPoM3BOAHYI YHKLMK (2sin(x——-)+3) B TOUKe %o =

9) Hantn nepBbin 1 BTOpOM AuddepeHumansl  yHKUMM Y(X), 3agaHHOM HESIBHO
ypaBHeHnem 2X°Y° —2xy +4x* —y* +2x—6y-6=0 B Touke A(1,0).
10) Hamtm yyacTkm BoO3pacTaHusi, YbbiBaHUA U  TOYKU aKcTpeMyMa  PYHKUMMU

f(x)=+8x*—x".

1 3 12
x dx arctg2x
11)  BblMMCUTb MHTErpanbl: Iez dx, I I
0

: dx.
4x +2 1+ 4x3

0 0

12)  HaiiTv acumMnToTbl rppadmka pyHKUMM Y =+ X* + 2X .

13)  TpOBECTM MNOMHOE UCCTIeAOBaHME U NOCTPOUTh rpaduk dyHkumm Y =IN(tX)

14)  BbluMcnUTb YacTHbIE NPOU3BOAHbLIE NEPBOro Nopsiaka pyHKUMm
3

a) f (X’ Y) = 2X\/y —X |n(Sin y) : 6) f (X, Y, Z) — (X2 _2y2 + XZ)arcsian




2
" xy2—z3 X
15) Hanmm f_, ana f(X,y,z)=27 —Ty :

19.3.4 NepeyeHb 3aaaHn ANs KOHTPONbHbLIX paboT Nno nuHenHomn anreépe (2 cemecTp)
KoHTponbHasa paboTta Ne1
BapuaHT 1
1. Hantn BCce pelueHns cuctemMbl MIMHENHLIX YpaBHEHUN. YKa3aTb 6a3ncHble n cBoboaHbIe
nepeMeHHbIe.
X+y—-32=8 2x—-2z=1
a) X+2y—-4z=9 4)2x-2y+z=2
2x+y-3z=11 6Xx—-2y-3z=3
X—2y+4z=0
a):2y-2z=0
2X—-2y+62=0

2. PelwnTb cuctemy nNuHenHbIX ypaBHEHUIW. YKa3aTb 6a3ncHoe pelueHue.
X, +5X, + X, —2X, + X, =4
2%, +10X, +3%, —7X, =8
—3%, —15X, —2X, +3X, —4x, =-11

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

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

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

1. Hantn BCce pelueHns cuctemMbl IMHENHLIX YpaBHEHUIN. YKa3aTb 6a3ncHble n cBoboaHbIe
nepemMeHHbIe.

3X+Yy+2z=8 -2x+y—-z=1
a)13Xx+2y+32=9 a):2x+2y+z=-1
6X+y+3z=15 —2X+4y—-2=0
Xx+3y—-6z=0
a):—3y+3z=0
2X+3y—-9z2=0

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

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



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

1. Hantn BCce pelleHnsa cucteMbl NIMHENHbIX YpaBHEHUN. YKa3daTb 6a3ncHble n cBoboaHbIe
nepemMeHHble.

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

2. PelwunTb cuctemy nNHeEnHbIX ypaBHEHUIW. YKa3aTb 6a3ncHoe pelueHue.
X, —5X, + X; +4X, — 2%, =3
2%, —10x, +3X, +11x, —9x, =6
—3X%, +15X, —2X, —=9X, + 2%, =11

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

1 -2 -2 3
A= -1 B=|-11]|
3 2 4 2
2 2 2 -3
C= D=
LR |
BapwuaHT 4

1. Hantn Bce peleHns cucteMbl NMMHENHBIX YpaBHEHUIN. YKa3aTb 6a3ncHble n cBoboaHbIe
nepemMeHHble.

3X+y+3z=-12 X+2y+z=1
) 3X+2y+4z=-17 &4){2x-y+z=1
6X+Yy+5z=-19 4x+3y+32=2

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

2. PelwunTb cnctemy NMHENHbIX ypaBHEHWI. YKa3aTb 6a3ncHOe peLleHune.
X, + 2%, + %X, —3X, —4X%;, =0
2%, +4X, +3%, —10x, -12%x, =0
—3X, —6X, —2X, +5X, +9%X, =5



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

-4 3 3 -3
A=12 -2| B=1 2 |
-3 1 1 -2

1 -1 1 -3
C= D=
R A
BapuaHT 5

1. Hantn BCce pelueHns cuctemMbl MIMHENHBbIX YpaBHEHUIW. YKa3aTb 6a3ncHble n cBoOOOAHbIE
nepemMeHHbIe.
3X+y=6 2x—-2y-2z=1
a)13X+2y—2z=5 A4)2x-2y+z2=2
6x+Yy+52=10 6x—-6y—-3z=3
—X—-4y-8z=0
&) —2x+4y-4z=0
—4x—-4y-20z2=0

2. PelunTb cnuctemy nNMHENHbIX YpaBHEHN. YKa3aTb 6a3ncHoe peLueHme.
X, + X, +X; —3X, +3%;, =—4
2%, +2X, +3X, —10x, + 4%, = -8
—3X%, —3X, — 2%, + 5%, —10x, =15

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

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

1. Hantn Bce peleHns cuctemMbl NMMHENHbIX YpaBHEHUI. YKka3aTb 6a3ncHble n cBoboaHbIe
nepemMeHHbIe.
2X+Yy+22=06 X+3y+3z=3

a):2X+2y+52=10 &)2x-y+z=2
4x+y—-z2=4 AX+5y+7z2=5
x—-3y+6z=0
a)13y—-3z=0
2Xx—-3y+9z2=0

2. PelwunTb cuctemy nNMHENHbIX ypaBHEHUIN. YKa3aTb 6a3ncHoe pelueHme.



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

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

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

1. Hantn BCce pelleHns cuctemMbl MIMHENHLIX YpaBHEHUN. YKa3aTb 6a3ncHble n cBoboaHble
nepemMeHHbIe.

-3X+y-z=-1 X—3y—-z=-3
a)s—3x+2y—z=-3 a)2x—-y+z=3
—6X+y—-2=2 A4x—-T7y—2=0
X—-3y+6z2=0
a):-y+z=0
2Xx—-3y+9z2=0

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

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

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

1. Hantn Bce pelueHns cucteMbl NMMHENHbIX YpaBHEHUIN. YKa3aTb 6a3ncHble n cBoboaHbIe

nepemMeHHble.
—X+y+z=1 —2X+Yy+272=-3

Q)i —X+2y+z=-2 a){2x+2y+z=3
—2X+Yy+32=6 —2X+4y+5z2=0



—2X+3y+122=0
)1 —3x—-3y+3z=0
—IX+3y+272=0

2. PelwunTb cucteMy nNuHerHbIX ypaBHEHUA. YKasaTb 6asncHoe pelleHue.
2X, —5X, +5%; + X, —4x, =4
—4x, +10X, =9%; + X, +9X, =5
2X, —5X, +6X; +4x, —3X, =7

3. Bbiuncnute: a) A-B™-4-E; 6) (C-D+D'-C")3, roe E — eanHunyHas matpuua,

1 3 3 -5
A=|2 -3| B=|-3 2 |
11 1 -2

ooz 3 o 3]

BapuaHTt 9

1. Hantn BCce pelueHns cuctemMbl IMHENHbIX YpaBHEHUIN. YKa3aTb 6a3ncHble n cBoboaHble
NnepeMeHHbIe.

—X+y+2z=2 —2X+y—-2=3
a)s—X+2y+5z2=5 4){2x+2y+z=2
—2X+Yy-7=-3 —2X+4y—-72=5
X—=2y+4z=0
a):2y-2z=0
2X—-2y+62=0

2. PelunTb cnctemy NMHENHbIX YpaBHEHN. YKa3aTb 6a3ncHoe peLleHme.
X, —3X, +4X; — 2%, =3
X, —4X, +5X%, +3X, —4X, =2
2X, —5X, + 7%, —3X, — X, =16

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

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

3 2 31
C= D
(—1 -2 [2 2)-



BapuaHTt 10
1. HanTtun BCce peLueHns CMCTeMbl NMMHENHbIX ypaBHEHWI. YKa3aTb 6a3ncHble n cBob6oaHbIe
nepemMeHHble.

=3X+y-4z=-7 —2x+3y—-2=3

a)s—3x+2y—6z=-8 &){2x+2y+z=1

—6x+y—-3z=-13 —2Xx+8y—-z2=4
2X+y—-4z=0

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

2. PelwunTb cuctemy nNHenHbIX ypaBHEHUIW. YKa3aTb 6asncHoe pelueHue.
X, + X, + X+ X, + X =2
—2X, —2X, =X, —4X, —=3%, =0
X +X, +2%,—X, =6

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

2 3 3 -1
A= 4| B=|-1 2
-3 1 11

1 -1 1 2
C = D =
-2 2) -1 -2)

KoHTponbHasa paboTta Ne 2
BapuaHnT 1
1. ByayT nn CcTpoku unum ctonbupl MaTpuL IMHENHO 3aBMCUMbI? KakoB paHr maTpuubl B?

6 -1 2 3 3 -2 5 —62

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

12 -2 5 6" |-3 1 -2 2 2|

6 1 -2 -2 2 -4 -2 34

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

2
3. PewunTb kBagpaTHoe ypaBHeHne Z° —8z+41=0c komnneKkcHbIMM KOpHAMU Z 1 Z2 U
BbIYUCMUTD:

a)i-(zl—|—22); 6)

21_22‘; B) =" ==



4. PewnTb maTpuyHoe ypasHeHnne A-X =B rge

-2 -1 -1 -9
A= : B=
3 2) 6 9 )
BapuaHT 2
1. ByayT nv cTpokun unum ctonbupbl MaTpuL IMHENHO 3aBUCUMbI? KakoB paHr maTpuubl B?

3 3 1 1
4 4 1 -1 ...,
A= RN
6 6 3 2
3 -3 -1 0

2. PewnTtb cuctemy ypaBHeHMn metofom Kpamepa
-3 1 4)\(x 20

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

2
3. PewnTb kBagpaTHoe ypaBHeHune Z° +6z+18=0¢ koMnnekcHbIMM KOPHAMU  —— -
—_ — U BbIYUCIIUTDL:

a) i'(zl_'_zz); 6)|21_22|; B)4 4,

4. HaiiTn obpaTHyto MaTpuLly A_l , ecrnu

1 2 1
A=l 2 5 2|

-2 -5 -1

BapuaHT 3

1. ByayT nn CcTpPokun unum ctonbupl MaTpuL IMHENHO 3aBMCUMbI? KakoB paHr maTpuubl B?

.
(=2 = = =, [ 32 |
SO S
.

= = a a

2. PewunTtb cuctemy ypaBHeHuii meTogom Kpamepa

EREINES)
3. PelunTb KBapaTHOE ypaBHEHVE 72487430 =()c KoMnneKcHbIMM KopHsSIMM Z 1 Z; 1

BbIHUCITUTD!
a) i-(z,+7,); 6)|21_Zz|; B) 41 - %=z,

4. Pewntb MaTpuyHoe ypaBHeHue AX = B roe
A= 2 s-(22 3).

BapuaHT 4



1. ByayT nn CTPOKM unm ctonbupl MaTpUL, NIMHENHO 3aBMCUMbI? KakoB paHr maTpuubl B?

6 -1 2 -3 1 -1 -1 -1 3
5 0 2 0 2 1 2 -1 4
lc12 2 5 6° |5 -1 -4 1 7
6 1 -2 4 4 2 4 3 -8

2. PewumnTtb cnuctemy ypaBHeHUn metogom Kpamepa

3 1 -1)(x 10

3 2 -1|y|=|13
z) 19}

6 1 -1
3. PelunTb kBagpaTHoe ypaBHeHve z° —10z+34 =0 ¢ KoMNIeKCHbIMM KOPHAMU Z 1 2, 1
BbIYMCIUTb:

a) i'(21+22); 6)|21_22|; B)Z1'Zz.

4. HainTn obpaTHyto matpuuy A, ecrnin

R W N
N W DN

BapuaHTt 5
1. ByayT nu cTpoku unum ctonbupbl MaTpuL, JIMHENHO 3aBMCUMbI? 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 47y -5 -1 3 -5 -1}

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

2. PewnTb cuctemy ypaBsHeHun metogom Kpamepa
1 1 0)(x 0

12 1| y|=|-3]
2 1 -1)lz) |3

2
3. PewunTb kBagpaTHoe ypaBHeHne Z° —8Z+25=0 ¢ komnneKkCcHbIMU KopHAMU & 1 22 1
BbIYMCINTD:

a)i-(z+2,); 6)a-2|; 8%,
4. Peluntb MmaTpuyHoe ypaBHeHue A-X =B roe
5 7 6 -1
A= . B:
3 -4 3 1)

BapuaHT 6
1. ByayT nn CTPOKM unum cTonbupsl MaTpu, NMIMHENHO 3aBMCUMbI? 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}V

3 -1 1 -1 2 2 -2 22

2. PewnTtb cuctemy ypaBHeHMn metofoM Kpamepa
-3 1 2)\(x -3

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

3. PeluuTb kBaapaTHOe ypaBHeHWe Z° + 22+ 26 =0 ¢ KOMMNMNEKCHbIMU KOPHSIMU Z 1 Z; 1
BbIYMCIUTb:

a) i'(21+22); 6)|21_22|; B)Z1'Zz.

4. Haiitv obpaTHyto maTpuuy A, ecnu

>

Il
NN
oroN
w N e

BapuaHTt 7
1. ByayT nu CcTpokun unum ctonbupbl MaTpuL IMHENHO 3aBMCUMbI? 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 ypaBsHeHun metogom Kpamepa
-3 1 1)\x -5
-3 2 4| yl|=|-11]
-6 1 -3)\z 0

2
3. PewnTb kBagpaTHoe ypaBHeHue Z° —6z+13 =0 ¢ koMnnekcHbIMU KOpHAMU Z 1 Z; 1
BbIYUCUTD:

a) i'(21+22); 6)|21_22|; B)Z1'Zz.

4. Peluntb MmaTpuyHoe ypaBHeHne A-X =B roe

SR P

BapuaHT 8
1. ByayT N CTPOKM unm cTonbubl MaTpUL, NIMHENHO 3aBMCUMbI? 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 cuctemy ypaBHeHMn metofoM Kpamepa
31 0)x —4

32 1| yl=|-4|
6 1 -1)lz) (-8

3. PeluuTb kBagpaTHoe ypaBHeHue Z° —2z+10=0c KoMMMeKCHbIMM KOPHSMU 4 U Z; U
BbIYMCIUTb:

a) i'(21+22); 6)|21_22|; B)Z1'Zz.

4. Haiitv o6paTHyto maTpuuy A, ecnu

1 4 2
A=l-2 -3 2|
-2 -6 -3
BapuaHTt 9

1. ByayT nu CcTpokun unum ctonbupbl MaTpuL IMHENHO 3aBMCUMbI? 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} -3 7 3 21
-7 83 -2 1 -5 7 -1 2 -1

2. PewnTb cuctemy ypaBHeHun metogom Kpamepa

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

2
3. PewnTb kBagpaTHoe ypaBHeHne Z° +8z+20 =0 ¢ komnnekcHbIMM KOpHAMU 4 1 Z: 1
BbIYUCUTD:

a) i'(21+22); 6)|21_22|; B)Z1'Zz.
4. Peluntb MmaTpuyHoe ypaBHeHne A-X =B roe
1 2 3 -3
A: . B =
5 3) 1 6 )

BapuaHnTt 10
1. ByayT nn CTPOKM unum cTonbupsl MaTpu, NMIMHENHO 3aBMCUMbI? 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. PewnTtb cuctemy ypaBHeHMn metofoM Kpamepa
3 1 -2)\(x -5
3 2 -2|y|=|-5].
6 1 -3)\z -9

3. PeluuTb kBagpaTHOe ypaBHeHue Z° +4z+8=0c KOMMNEeKCHbIMU KOPHSMU 41 U Z; U
BbIYMCIUTb:

a) i'(21+22); 6)|21_22|; B)Z1'Zz.
4. Haiitv o6paTHyto maTpuuy A, ecnu

31 2
A=-2 2 1|
2 11

19.3.5 lNepeyeHb 3agaHun ANA KOHTPOSIbLHOWU pPaboThbl NO BEKTOPHOM anrebpe (2 cemecTp)
KoHTponbHas paboTa

1. KonnuHeapHb! nv BekTopbl GG, | pasnoxeHHble no Bektopam aunb ?
2. MepneHanKynspHbl N BekTopbl & n b ?
3. KomnnaHapHbl nin Bektopsl a,b,C ?

4. Haiitn yron mexay Bektopamm AB n AC .
5. [aHbl koopanHaThl Todek A B, C. Buuncnuts:

1) npec AB;
2) ﬂp(A§+CE)(2Aé+3C§);
3) |AB+4BC|;
4) Z((AB-CB), AB)
5) (AB,BC);
6) ((AB-+4BC),(BA-AC))
7y [ AB,BC]:
8) | (AB+2BC),(CE- AB)]
9) AB-BC-AC;
10) [[(AB#BC),BC],AC];
11) (AB,BC)-AC,
12) opT BekTopa AB;

6. [aHbl koopanHaThl BepwuH nupammasl ABCD | Buluncnuts:



1) o6bem nupamnapl;

2) anuHy pebpa AB;

3) nnowagp rpanm ABC:

4) yron mexay pedpamu AB 1 AD ;

BapuaHTbI
BAPUAHT 1

1.1 8={1,-2;3},b ={3,0;1},, =2a +4b,C, =38 - b.
2.1 a={1;,3-1},b={3-2;3}.

3.1 4={2;3-1},b ={1,-1,3},c ={1,9;-1}.

4.1 A(L-2;3),B(0;-12),C(3—4;5).

51 A(1,21),B(-134),C(0,12).

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

7.1 ([[a.5].c].<).

BAPUAHT 2
12V = (y ) —12xy

2.2 xy —y=x?
3.2 xy +y=3
4.2 A(0,-36),B(-12;,-3,-3),C(-9;-3,-6).
5.2 A(0;12),B(3-12),C(-125).
6.2 A(0;50),B(2;3,—4),C(0;0;6),D(-3,1;-1).
7.2 (@[5c]).a)
BAPUAHT 3
1.3 d={-241},b={1;-2,7},¢ =54 +3b,c, =2a -b.
2.3 xy =yh(y/x
3.3 x’y +x%y=1
4.3 ydx —2xdy=2y*dy
5.3 Xy —y=+/x*+y’

6.3 A(0;0;6),B(4;0,—4),C(L3,-1),D(4;,-1L-3).
73 [[a,(ﬁm)},d‘]

1.4y :§

2.4 @={1,2,1},b={31;2}.

BAPUAHT 4



3.4 d={124}b={21-5},c={L-1-1}.
4.4 yxinx=y
5.4 xy +y=y?
y
6.4 xy =y—xeX

7.4 |[(a-6).c]d |

BAPUAHT 5
1.5 4={354},b={59,7},¢,=-2d +b,c, =3d - 2b.
25y =ye’
3.5 d={2-11},b={1,2;3},c ={1,-3,-2}.

45 xy +y=5
5.5 y':l+§

Xy
6.5y —y(l+x)=
7.5 x(y —y)=¢"

BAPUAHT 6

1.6 a={L4-2},b={11-1},¢, =d+Db,c, =4a+2b.
2.6 4={-415},b={1,31}.
36y = !

cos’x

4.6 A(53-1),B(52;0),C(6;4;-1).
5.6 A(-14;2),B(52;3),C(0;1;2).
6.6 A(6;0;4),B(0;6;4),C(4;6;0),D(0;-6;4).
76[([ab]c).d]
BAPUAHT 7
d={1,-2;5},b ={3,-1,6},¢, =44 -2b,c, =b - 24.
27 a={3-1 } ={2;3,-1}.
3.7 d=1{11-1},b ={7;3-6},c ={-1,19}.
4.7 A(=3-7;-5),B(0,-1;-2),C(2;3,0).
5.7 A(3-2,1),B(132),C(24:1).
6.7 A(3,2;4),B(2;,4;3),C(4;3,-2),D(—4;-2;-3).

12 ((@5)¢)
BAPUAHT 8

1.8 8={35-1},b={2-11},¢, =6a—-3b,c, =b -2a.

2.8 d={-4;-15},b=1{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(-32;3),C(-130).
6.8 A(6;3,5),B(5-6;3),C(3;56),D(-6;,-12).
78 ((3,6),6)-6.
BAPUAHT 9
1.9 8={-2,-3-2},b ={1,0;5},¢,=3a+9b,c, =—a - 3b.
2.9 a={912},b={-114}.
3.9 d={L11},b={11-1},¢c ={6,0;5}.
4.9 A(0;1,-2),B(3,1,2),C(411).
5.9 A(-16),B(4;5-2),C(-130).
6.9 A(5-2;,-1),B(4;0,0),C(2;51),D(12;5).

79|[(a+6).cla)

1.10 @=1{-14;2},b{3,-2;6},¢, =28 -b,c, =30 -64.
2.10 3=18;2;3},b ={-2;8,0}.

3.10 8=1{7;2;3},b ={5,-3,2},¢ = {10,-11;5}.

4.10 A(331),B(15-2),C(4:11).

5.10 A(7;12),B(-53-2),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 MNepeyeHb 3apaHMN ANs KOHTPOJNbHOM PaboTbl NO aHaNUTU4YECKOW reometTpum (2
cemecTp)
KoHTponbHas paboTa

BapuaHT 1
3apava 1. [laHbl Tpy nocnegoBarernbHble BeplwnHbl napannenorpamma A(1;2), B(-1;3),C(-4;-2).
He Haxoas koopavHaThl BepLUMHbI D, HanTu:
1) ypaBHeHUe CTOpPOHbI AD;
2) ypaBHeHue BbicOoTbl BK, onylieHHon n3 BeplumHbl B Ha ctopoHy AD;
3) AnuHy BbicoThbl BK;
4) ypaBHeHWe guaroHanu BD;
5) TaHreHc yrna mexay guaroHansamu napannenorpaMmma.
3anucaTtb obuwme ypaBHEHNA HaAEeHHbIX NPAMbIX. [ToCcTpouTb YepTex.

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

1) obwee ypaBHeHue nnockoctn ABC;

2) obLee ypaBHeHMEe NNOCKOCTU, Npoxoasiuen Yepes Touky D napannensHo nnockoctn ABC;
3) paccTtogaHue oT Toukm D go nnockoctn ABC;

4) KaHOHW4Yeckune ypaBHeHus npsimon AB;

5) KaHOHW4YeCKMe ypaBHEHUS NPSIMOM, NpoXoasien Yepes Touky D napannensHo npsimon AB;
6) obLlee ypaBHEHME NNOCKOCTN, NPOXoAsLLen Yepes ToUKy D nepneHgmkynsapHo npsimon AB.
3apaua 3. YpaBHeHMe BTOporo nopsigka 2x° +9y” —4x+6y+2=0 nytem BblgeneHUsl MOSIHOro
KBagpata nNPMBECTU K KaHOHMYeckomy Buay. [locTpouTb KpuBYkO, OnNpenensieMyo 3TUMm
ypaBHEHMEM.

3apava 4. Kpvsas 3afaHa B NONsAPHON CUCTEME KOOPAMHAT ypaBHeHnem £ =3¢
TpebyeTcs:

7T
1) HaWTU TOYKW, Nexalume Ha Kpueon, fasas ¥ 3HayYeHWst Yepes NPOMEXYTOK, PaBHbIN 8

HaumHasi oT =0 po ¢ =27
2) NOCTPOUTb MOSYYEHHbIE TOYKN;
3) NOCTPOUTb KPUBYIO, COEAMHMB NOCTPOEHHbIE TOYKM (OT PYKU UNN C NOMOLLLIO fiekana);
4) COCTaBWUTb YpPaBHEHME 3TOMN KPUBOM B MPAMOYroSibHOM LeKapTOBOM CUCTEME KOOPAMUHAT.

3apaya 5. [locTpouTb Ha nIOCKOCTM TrEeOMEeTpMYeckoe MeCTO TOYeK, onpegensiemoe
HepaBeHCTBaMM

1<x<?2
1)

x£y£2x;

2) {ys A9 —x?

x=>0,y=>0

BapuaHT 2
3apaya 1. [aHbl Tpy nocnepoBaTesnbHble BeplwuMHbl Napannenorpamma  A(-1;2), B(1;-
3),C(4;0). He Haxogsa koopanHaThl BEpPLUMHLI D, HanTu:

1) ypaBHeHue cTopoHbl AD,;

2) ypaBHeHue BbIcOTbl BK, onyLieHHon n3 BeplunHbl B Ha ctopoHy AD;
3) AnvHy BbicoThl BK;

4) ypaBHeHune gnaroHanu BD;

5) TaHreHc yrna Mexagy guaroHanamu napannenorpamMmma.

3anncatb 06Lme ypaBHEHMSI HANOEHHbIX NPSIMbIX. [OCTPOUTL YepTeX.

3apava 2. [lanbl Toukun A(1;-2;3), B(2;0;5), C(-1;3;4), D(-2;1;-2). HawnTu:
1) obuwee ypaBHeHue nnockoctn ABC;



2) obuiee ypaBHeHME MAOCKOCTU, Npoxoasdilen Yyepes Touky D napannensHo nnockoctn ABC;

3) paccTtogaHue oT Toukn D go nnockoctn ABC;

4) KaHOHW4Yeckune ypasHeHus rnpsimon AB;

5) KaHOHW4YeCKune ypaBHEHUs NMPSMON, NpoxoasdLlen Yyepes Touky D napannernbHo npsimon AB;

6) KaHOHMYeCKMe YypaBHEHUA MpPsSMONW, Mpoxoaswen 4Yepe3 Touyky D nepneHauKynapHo
nnockoctn ABC.

3apaya 3. YpaBHeHMe KpuBOii BTOporo nopsigka X  —4y”+6x+4y—-8=0 pytem BblaeneHws
MOMHOro KBagpaTa NpMBECTU K KaHOHMYeckoMy BUAY. [ocTponTb KpuBYHo.

3apaya 4. KpvBas 3apaHa B MonsipHON cucTeMe KoopaMHaT ypaBHEHNEM P = 4cos@
TpebyeTcs:

7T
1) HaWTU TOYKW, Nexallme Ha Kpueon, gasas ¥ 3HayYeHUst Yepes NPOMEXKYTOK, PaBHbIN g

HauvHasioT =0 po ¢ =27
2) NOCTPOUTL NOMYYEHHbIE TOUKM;
3) NOCTPOUTL KPUBYIO, COEAMHUB MOCTPOEHHbIE TOUKM (OT PYKU UM C MOMOLLILIO fiekana);
4) COCTaBUTb YpaBHEHME 3TOM KPMBOW B NPSIMOYrONbHON JEKapTOBON CUCTEME KOOPAVHAT.
3apaya 5. lMocTpouTb Ha NMOCKOCTM reOMeTpUYeckoe MecTO Toyek, onpedensiemoe
HepaBeHCTBaMM

y > x?
1){y—xsw
2) {xsv4—y2

x>0,y=>0

19.3.7 TlepeyeHb 3agaHUN [ONA  KOHTPOJSIbHOM pPaboTbl MO  OObLIKHOBEHHbIM
anddepeHumanbHbIM ypaBHEeHUAM (2 cemecTp)
KoHTponbHas paboTa

BapuaHnT 1
1. Hantum obuiee pelweHne gndpdepeHumnanbHbIX YpaBHEHNNA:
a)(* —y? )y’ =2xy; y =(y ) -1
B) ;
2Xxy
6)xy’—y=x2; r)xy’+y=3_

2. Hantm 4actHoe peweHne andepeHunansHOro ypaBHEHUS, YyaOOBeTBOpsoLLEe
HavyanbHbIM ycnosuam Y +4y' +4y = e, y(0) =1 y'(0) =-1.

dx
af:3x+y

3. Hantn obwee peweHne cuctembl auddepeHumanbHbIX YpaBHEHUN .
—X=8x+y
dt

4. 3anucaTb ypaBHEHME KPUBOW, NpOXoAasLlen Yyepes TOUKY A(5;2), €Cn U3BECTHO, YTO

YrnoBou KO3I(MULUMNEHT KacaTernbHoW B nobon ee Toyke B 3 pa3 Bonblie yrnoBoro
KoahdpuumeHTa NpAMONn, coeamHALWEN TOYKY A C Ha4YanoM KoopanHar.



o o

HanTtu obuwee peweHne anddepeHumnanbHOro ypaBHEHUS y" =sinx
Hantn ob6wee peweHne audppepeHumanbHOro YypaBHEHUS MeToAOM  Bapuauum

X

MPOU3BOSIbHBIX MOCTOSIHHBLIX Y — Y =

e* -1’
BapuaHT 2
Hantn obuiee pewweHne auddepeHumanbHbIX YpaBHEHUN:
a)Xy' =yh(y/x). B) X’y + X’y =1
6)ydx—2xdy:2y4dy; Ny -y = +y?

Haiit yacTHoe pelleHne AUd@EpPeHLMansHOro  ypaBHEeHUs, YAOBMETBOpSioLLEe
HauanbHbiM yerosusiv Y +4Y —12y =8sin2x;y(0) = -1, y'(0) =1.

dx
E = 4X + 6y
Hantn obuiee pelweHne cuctemsl gudpdepeHumnanbHbIX YypaBHEHUN

y .
—=4x+2
dt y

Haintn ypaBHeHue KpuBoW, npoxogswien dyepes Touky A(10, 10) v, obnagawowen Tem
CBOWICTBOM, 4YTO OTPEe30K, OTCeKaeMbIi Ha ocu abcumcc kacaTernbHOW, NPOoBeAEHHOW B
nobon Touke KpMBOWN, paBeH Kyby abCcLMCChl TOUKN KacaHUS.

1

HaiiTu oBiLiee peluenme AnddepeHLmansHoro ypasHeHns Y =~

Hantn obwee peweHne anddepeHumanbHOro ypaBHEHUS MeTo4OM Bapuauuu
3x

MPOU3BOSIbHBIX MOCTOSHHLIX Y —6Y'+9y =

BapuaHT 3
Hantn obuiee pelieHne andpdepeHumanbHbiX ypaBHEHUN:
a)(L+x*)y' —2xy = L+ x*); g)YXInx=y,
Xy +y=y* y
6) y +y=Yy y r)Xy':y—XeX-

Hantn 4actHoe pelweHne anddepeHumanbsHOro YypaBHEHUs,  YOO0BMEeTBOpSHOLLEe

HayanbHbIM ycrnosusim Y — 6y =7y = X2 — X; y(0) =1, y'(0) =1.

dx

Py =—-oX—-4y
Hantn obuee pelwieHmne cuctemnol guddepeHumnanbHbIX YpaBHEHNN dy .

—=-2X-3Yy

dt

Hantn ypaBHeHue KpumBOW, npoxogsiien yepes Touky A(1l, 4) un, obnagawowen Tem
CBOMCTBOM, YTO OTPE30K, OTCEKAeMbld Ha OCU opauHaT Nobon kKacaTenbHOW, paBeH
yOBOEHHOM abcumncce TOYKM KacaHus.

HaiiTn oblee pelueHne anddepeHumansHoro ypasHeHns Y = y'e’

Hantn obwee peweHne pgudpdepeHUnansHOro ypaBHEHMS METOAOM Bapuauum

2
NPOU3BOIbHbLIX MOCTOSIHHbLIX Y + Y =Clg“X .



BapuaHT 4
Hantun obuiee peweHne anddepeHumanbHbIX YPaBHEHNN:
Xy'+y=5. Y X
a) ) B) y' = « + y :
6)Y — y(L+x)=x; Nx(y' —y)=e*,

Haittu uyacTHoe pelieHve OuddEepeHUUanbHoro  ypaBHeHUsl,  yAOBMeTBopsioLLee
HauanbHbIM ycnosusm Y + 4y’ =e 2% y(0) =1, y'(0) =—2.

dx
P 3X—-y
Hantn obuiee pelieHmne cuctemsl guddepeHuymanbHbiX ypaBHEHUIN .
y_
— =4Xx+2y
dt

Hantn ypaBHeHWe KpuBOW, npoxoasdiulen yepes Touky B(3, 4) n, obnagaiowen tem
CBOWCTBOM, 4YTO OTPE30K, OTCEKAeMbIll Ha OCW opavHaT nboK KacaTenbHOW, paBeH
yOBOEHHOMY MOAYIH0 pafnyC-BeKTOpa TOYKN KacaHus.

1
cos? x
Hantn oOwee peweHne audpepeHumanbHOro YypaBHEHUS MeToaoM  Bapuauum

X

+1°

Hantn obuee pewweHne andpdepeHumanbHOro ypaBHEHUS y' =

MPOW3BOSbHbIX MOCTOSIHHBIX Y —2Y'+Y = v

Kputepun oueHOK KOHTPONbHbIX paboT

OTBeT oUeHMBaAETCHA OTMETKON «5», ecnu:

e paboTa BbINOMHEHA NOSTHOCTbIO;

e B IIOMMYECKNX pacCyXaeHumsiXx 1 060CHOBAHUAX HET NPOoBenoB 1 oWNBOK;

e B pELLUEHUN HET MaTeEMaTU4ECKUX OLIMBOK (BO3MOXHA OOHA HETOYHOCTb, OMUCKA,
HEe 4SBNAKWAACA CNeaCTBMEM  HE3HaHUS WM HEenoHMMaHusi  yd4ebHoro
mMaTepuana);

OTmeTKa «4» CTaBUTCS, ECIN:

e paboTa BbINOSIHEHA NOSTHOCTBLI, HO 0OOCHOBAHUS LLAroB PeLUEHNA HEAOCTATOYHbI
(ecnn  ymeHua O0OOCHOBbIBATb PaCCYXOEHUS He SBRSANCbL CcreunarnbHbIM
0O BbEKTOM NPOBEPKN);

e [JonyuleHa ogHa owmnbka unu asa-Tpu.

OTmeTKa «3» cTaBuUTCS, ECIN:

e [JonyuleHbl bonee ogHon owndkm nnu 6onee AByx- TPEX HEAOYETOB B BbIKNagKax,
yepTexax unu rpadukax, Ho CTyaeHT BrageeT obs3aTenbHbIMU YMEHUSIMU MO
nposepsaeMon Teme.

OTmeTKa «2» CTaBUTCS, ECIN:

e [ONyWEHbl CyLEeCTBEHHbIE OLWMOKN, NOoKasaBlUMe, YTO CTYOAEHT He Bnageer
06s3aTeNbHbIMY 3HAHMUSIMW NO JAHHOW TEME B NOJTHOW MeEpE;

e paboTa nokasana nMOfIHOE OTCYTCTBME Yy Yy4allerocss o6da3aTefibHbIX 3HaHWMN,
YMEHMI MO NPOBEPSIEMON TEME UMW 3HAYUTENbHAA YacTb paboTbl BbINOSIHEHA HE
CaMOCTOSATENbHO.



Mpumep KOHTPONbHO-U3MepUTENbHOro matepmana Ne
no yye6Hon gucumnnuHe 61.0.16 MatemaTnyeckmm aHanums

HanpasneHue noaroToBkM / cneumanbHOCTb
OucunnnuHa

Kypc

30.05.02 MeguuumHckas 6ruodusmka
B1.0.16 MatemaTtnyecku aHanms
1

dopma obyueHus O4HOEe
Bug aTtTrectauun NpOMeEXyTOYHast
Bug koHTpons 3a4er
Bunet 1
1. MNpepen nepemMeHHoOu BENUYNHbI. OnpeneneHune

nocrnenoBaTesfibHOCTEWN.

YTBEPXKOAIO
3aBegytowmn kadenpon
MaTeMaTU4eckoro aHanmaa

A.[l. baes
rnodnucsk, pacwughposka rnodnucu

20

npenena Ha A3bIKe

2. WccneposaHne dyHKUM mMeTogamu aHanmsa. MHTepBasibl MOHOTOHHOIMO W3MEHEHUS

yHKLMN.

3. Hantm y4actkm BO3pacTaHus,

f(x)=v8x*—x".

yOblBaHNs M TOYKK 3KCTpeMyMa  pyHKLUM

Mpenogaeartenb

M.B. daBbigoBa

rnoodnuck pacuwugposka nodnucu



Mpumep KOHTPONbHO-U3MepUTENbHOro MmaTtepmnana Ne2
no yye6Hon gucumnnuHe 61.0.16 MatemaTnyecknmm aHanums

HanpasneHne noaroToBkM / cneumanbHOCTb
OucunnnuHa

Kypc

®opma obyyeHuns

Bua atTectaumm

Bug koHTpons

=

YTBEPXKOAIO
3aBegytomn kadenpon
MaTeMaTU4eckoro aHanmaa

A.[l. baes

rnodnucsk, pacwughposka rnodnucu

30.05.02 MeaunumHckas 6uodmanka
B1.0.16 MatemaTtn4yeckui aHanms
1

Oo4Hoe

NpOMeXyTo4Has

3K3amMeH

Bunet 1

2. PeweHne npoctenwmx  gudpdepeHumnanbHbiX  ypaBHEHUN
NPUBOLSALLMXCS K YPaBHEHUSM C pas3gensitoLMMNCS NepeMeHHbIMN.

3. Pewutb anddepeHumansHoe ypaBHeHne: Xy —y = x°

Mpenogaeartenb
nodnuck

20

CuctemMbl NUHENHbIX anre6pa|/|quK|/|x ypaBHeHMI‘/’I, OCHOBHbI€ NOHATUA U onpeaernieHn4.

nepBoro  nopsaka,

M.B. daBbigoBa
pacuwugposka nodnucu



19.4. MeToauyeckue maTtepuanbl, onpegenslowme npoueaypbl OUEHUBAHUA 3HaAHUM,
YMEHMHW, HaBbIKOB U (MNK) oONbiTa [OeATeNIbHOCTU, XapaKTepusyrwlmx 3Tanbl
¢opmMmmpoBaHMA KoOMneTeHLUN

OueHka 3HaHWW, YMEHWUA U HaBbIKOB, XapakTepuaylowas aTtanbl (opMMpoBaHUS
KOMNeTeHUMN B paMKax W3y4YeHUs OUCLUMNNUHBLI, OCYLLEeCTBNSAeTCSs B Xo4e TeKylen wu
NPOMEXYTOYHOM aTTecTaumn.

Tekywas atrecraumsi NPoBOAUTCA B COOTBETCTBUM C [lonoXeHnemM O TekyLlen atTectaumm
oby4varomxca no nporpamMmmamMm Bbiclero obpasoBaHna BopoHEeXCKoro rocygapCTBEHHOMO
yHuBepcuteTa. Tekywaa atrectauma npoBoanTCs B (popMax KOHTPOSbHLIX M nabopaTopHbIX
paboT. Kputepmn oueHnBaH1s NpuUBEAEHbI BbILLIE.

lMpomexyTodHaa aTTecTauma npoBoaUTCA B cooTBeTcTBMM € [lonoxeHuem o
NPOMEXYTOYHOM aTTecTaumm obyyarLmxcsa no nporpaMmmam BbiCLiero obpasoBaHus.

KOHTpONbHO-M3MepUuTEnbHblIE MaTepuarnbsl MPOMEXYTOYHOM aTTecTauum BKNOYaT B cebs
TeopeTu4yeckme BOMPOCHI, MO3BOMSKOLIME OLEHUTb YPOBEHb MOSIYYEHHbIX 3HAHUKW W
npakTuyeckoe 3agaHuve, MNo3BoNsLEee OUEHUTb cTeneHb CHOPMUPOBAHHOCTU YMEHUN U
HaBbIKOB,.

Mpn oOueHMBaHUM UCMONb3YITCH KadeCTBEHHble LWKarnbl OUEeHOK. KpuTepun oueHMBaHUS
npuBeaeHbl Bbille.



