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9.llenn n 3apaum y4eO6HON AUCLUMNIIUHDI:

Llenb nsyyeHna gaHHoOn QUCUMUNIINHBI:

- cnocobcTBoBaTbL OBMafeHUIO CTyAeHTaMyM MaTeMaTU4ecknumM annapatom, HeobxoaumbiM Ans
peleHnss TEeOpeTUYECKMX W MPaKTUYECKUX 3agdadv, pasBUTUE Y CTYOEeHTOB CNoCOOHOCTM
CaMOCTOATENbHOIO  M3Yy4YeHUs  MaTeMaTUdeckon nuTepaTypbl WM YMEHUsI  BblpaxaTb
MaTeMaTU4YEeCKNM S3bIKOM ECTECTBEHHOHAYYHbIE U KMMHUYECKNE 3a4auu;

- cnocobcTBoBaTb POPMUPOBAHMIO Y CTYAEHTOB-KUOEPHETUKOB CUCTEMHbBIX 3HAHUW, YMEHUN N
HaBbIKOB MO MNPUMEHEHWIO MaTemMaTM4YecKkoro annapata [AOnd  pPeLleHns  HayudHbIX,
NPON3BOACTBEHHbIX N Y4eOHbIX 3a4au.

3agaun nsyvyeHnss AUCUMNINHBI:

- npuobpeTeHne CTygeHTamu METOAOSIONMYECKON HanpaBfieHHOCTH,
pelueHnsa npobnem gokasaTenibHOM MeaUNLNHBI;

- opMMpoOBaHNE Yy CTYAEHTOB JIOMMYECKOrO MbILSIEHUS], YMEHUA TOYHO hOpMynNMpoBaTb
3agavy, CnocoBHOCTb BbIMIIEHATL [MABHOE M BTOPOCTENEHHOE, YMEHUS AenaTb BbiBOAblI Ha
OCHOBaHWUW NOJSTyYEHHbIX Pe3yrbTaTOB U3MEPEHUM;

- o0y4yeHne CTyOeHTOB MeTodaM MaTeMaTUYeCcKOro aHanusa, KOTOpble MNPUMEHSIOTCA B
MeauuuHe AOns  MoOenMpoBaHUA MNPOLECCOB M MNO3BONSAT U3BMEKaTb Heobxooumyto
MHOPMaLNIO N3 pe3ynbTaToB HabNAEHUA U N3MEPEHUI, OLEHMBATbL CTEMNEHb HaAEXHOCTU
NONYYEHHbIX OAHHbIX;

- (bOpMMNpPOBaHME HABLIKOB N3YYEHUST HAYYHOW NuTepaTypbl.

CyLleCTBEHHON AJ1S

10. MecTo y4ye6HOM ancunnnuHbl B cTpykType OOIT:

YyebHasa pgucuunnuHa «MaTtemaTudeckuin aHanm3» OTHocuTcs K OasoBon 4actm bnoka 1
«OucumnnuHel (Mogynn)» PepepanbHOro rocygapCTBEHHOro obpasoBaTenbHOro craHgapTa
Bbicwero obpasosaHus no cneyunaneHocT 30.05.02 MeguumHckasa buoduamka (cneumanucr).
YyebHas aucumnnunHa «MaTtemaTudeckunm aHanmsy SBNsAeTcs npealwecTBylowen ans
cnefywwmnx — OUCUMninH:  «Teopus BeposTHOCTENM UM MaTtemaTuyeckas CTaTUCTUKay,
«MHopmaTuka, meanumHckas nHgopmatmka», «Ontuka n atoMmHasa dusuvkay, «dunsndeckas
xumMmusy, «MegmumHcKasa aneKkTpoHUKa.

3HaHWs, HaBbIKM WU YMEHUS, MONYyYEHHbIE MPU OCBOEHWWM AaHHOW AUCUUMIUHBI HEOBXOAMMBI
obyyalowlemMycs AN OCYLIECTBMNEHUS  MEeOULMHCKOM M HayyHO-UccrneaoBaTenbCKon
AEeATEeNbHOCTU.

11. MNMnaHupyembie pe3ynbTaTbl 00y4YeHUs nNo AucuunnuHe/moayno (3HaHUA, YMeHuUs,
HaBbIKK), COOTHECEHHbIE C NNaHMpyeMbIMU pe3ynbTaTaMyM OCBOEHUS obpa3oBaTeribHOW
nporpamMmbl (KOMNETEHLUUSIMA BbINMYCKHUKOB):

Kog HassaHue Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMMeTeHL MK
Or1K- CnocobeH 3HaTb: OCHOBHble TEPMWHbl WU WHCTPYMEHTbI
1 ncnonb3osaTtb U MaTeMaTU4ecKoro aHanuaa, mMeToabl
NPUMEHSATL Ucnonbsyet CaMOKOHTPOMSA 1 NpMobpeTeHnst HOBbIX HABbLIKOB
dyHaameHTanbHbl | OMK-1.2 | ocHOBHblE
€ 1 NpuKnagHole €CTECTBEHHOHay4Hbl | YMeTb: abCTpaKTHO MbICNUTb, aHanM3upoBaThb,
MeaunuUmHCKue, € MOHATMSA N METOAbl | CAMOCTOATENbHO ~ MPUMEHATb  MeTodbl U
€CTeCTBEHHOHay4H uccregoBaHU  Npw | cpeacTBa No3HaHWs, 0bydYeHus 1 CamMOKOHTPOIS
ble 3HaHMSA Ans peLueHnn ONst NpUOBPETEHUS HOBbIX 3HAHWA U YMEHWW, B
NOCTaHOBKN U npodeccuoHarnbHbIX | TOM YUCIe B HOBbIX 0OMacTsiX, HenocpeaCcTBEHHO
peLleHus 3agay He CBfI3aHHbIX CO Ccdepon AesATeNbHOCTH,
CTaHOapPTHbIX 1 pasBUTUA coumarnbHbIX W MPOdPECCUOHanNbHbIX
MHHOBALMOHHbIX KoMneTeHUmMN, U3MeHeHust BUaa cBOeW
3agav npodeccnoHansHon AesaTensHOCTH
npodeccuoHarnsHo
" [eaTensHoCTu BNageTb (nmeTb HaBbIK(1)): npuemamm
NPUMEHeHUs OCHOBHbIX MaTeMaTN4eCKnx
MOHATMI n MeTod0B npu peLeHumn
npodeccroHarnbeHbIX 3agay




12. O6bem guCUMNNUHBLI B 3a4€THbIX eanHUuLax/yac (s coomsemcmsuu ¢ y4e6HbIM MIaHoOM) —

6 3ET / 216 yacos.

dopma NPOMEXYyTOYHOW aTTecTaummn (savem/sksameH) — 3adeT (1 cemecTp), ak3ameH (2
cemecTp).

13. Bugbl yuebHOM paboThl

Bug yuebHow paboTbl

TpyaoemMKoCcTb

1o cemecTpam

Bcero

1 cemecTp 2 cemMecTp

AyanTOpHbIE 3aHATUSA

96 48 48

B TOM 4ucne: nekummn

32 16 16

npakTn4yeckne

64 32 32

MK

26 18 8

CamocTtosaTensHas pabota

58 42 16

KoHTponb

36 36

WNToro:

216 108 108

13.1. CogepxxaHve AUCUUMNIUHBI

n/n

HavnmeHoBaHue pasgena
OVCLMNIUHBI

CopepxaHve pasgena gucuununHbl

1. NNekuun
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BeBegeHne B maremaTuyeckun
aHanus

Mpeoen nepemeHHoW BenuuuHbl. OnpegeneHne npegena Ha s3blke
nocnegosaTenbHOCTEN. ApudmeTndeckne OEWCTBUS Hag npeaenamu.
OnpepgeneHue yHkuMK. MoHATUE crioxHon yHkumMK. Knaccudmkaums
3NlEMEHTapHbIX dyHKUNIA (uenvle paumoHanbHble, ApobHo-
pauuoHanbHble, MppauuoHarnbHble, TpaHcueHaeHTHble). OnpenenexHve
npegena dQyHkumn. beckoHeyHo Mamas u  Oonbwasi  OyHKUMK.
HenpepblBHOCTL ~ OYHKUMM B TOodke. TOYkM paspbiBa U UX
knaccundpukaums. Ceorctea PYHKUMI, HENPEPbIBHbIX HA OTPE3Ke.

1.2

OundbdepeHumansHoe
ucymcneHne yHKLMN OLHOro
nepemMeHHoro

lMoHaTne npoussogHon. [eomeTpuyeckun ©n  OU3NYECKUA  CMbICH
npoussogHon. AduddepeHumpyemocts ¢yHkuMn. OCHOBHblEe npasuna
anddepeHunpoBaHud. ponssBogHble CHOXHOW yHKUUK, obpaTHOW
dyHKumKn. MoHsaTue anddepeHumnana. MpuUbNMKEHHbIE BbIYUCIIEHUA C
nomouwbto  avddepeHumnana. [pousBoaHble  BbICWIMX  NOPSAKOB
pasnuyHbiX yHKUUR. OuddepeHumnansl BbiclnX nopsakos. [Mpasuno
Jlonutansa. WccnepgosaHve dyHKUMW MeTodamMu aHanusa. VIHTepansl
MOHOTOHHOrO U3MeHeHus dyHKU MK, SKCcTpemMyM dyHKU UK.
WccrnepoBaHne yHKUMM Ha SKCTPEMYM C MOMOLLbIO  MPOU3BOAHOWN
BTOPOro nopsaka. Y4yacTky BbINyKNoCTU rpaduka  dyHKUun. Touku
nepernba. AcumnToTbl rpacmka dyHkummn. ObLias cxema uccrnenoBaHus

rpagumka yHKUNN.

1.3

I/IHTerpaanoe ncymncneHune
(byHKLI,VII/I OHOro nepemMeHHoro

HeonpeneneHHbIn uHTerpan (onpegenenue HeornpeneneHHoro
WHTErpana, ero CBOWCTBa, Tabnuua HeonpeAeneHHbIX WHTerpanos).
MeTon VHTerpupoBaHWsl, OCHOBaHHbIA Ha WHBaAPWAHTHOCTU OOPMbI
HeonpedeneHHOro  WHTerpana  (MeTo4  3aMeHbl  NepeMeHHOW).
WHTerpupoBaHne no 4yactsiM. WHTerpupoBaHve ApOGHO-paumoHanbHbIX
Bblpa)XeHUn (UHTerpupoBaHMe Jpobel npocTenero BuAa, MOHATUE
HenpaBunbHON Apobu, pasnoxeHWe npaBuUIbHOW [pobu Ha Ccymmy

NPOCTENLLNX apoben). WHTerpnposaHune TPUFOHOMETPUYECKNX
BbIpaXKEeHWMN.
OnpepeneHHbin WHTErpan (onpegenenue Ha

OCHOBE reoMeTpUYecKon 3agaym o nrowaan KpUBOIIMHEHOW TpaneLumn),
ero csoncTtea. ViHTerpan ¢ nepeMeHHbIM BepxXHMM npegenomM. Popmyna




HbtoToHa — JlenbHuua. 3ameHa mMepemMeHHon B onpeaenneHHOM
WHTerpane. VIHTerpypoBaHue no 4actsm.

leomeTpuyeckne UM u3myeckme 3agayM C  UCMNOSib30BaHWEM
OnpedeneHHoro uHTerpana (BblYMCMEHWe nnowaan nAockon urypel,
BblYMCeHne paboTbl NeEpeMeHHO curbl). HecobGCTBEHHbIE WHTErparnsl
(OT HeorpaHu4eHHbIX YHKUMIA, C BECKOHEYHBIMW NpedenamMm).

1.4

OndpdepeHunansHoe
ncyncneHune PYHKLMM
HECKOSbKNX NepeMeHHbIX

@PyHKUMM  HECKONbKMX  MnepemMeHHbIx  (onpegeneHve,  obnactb
onpegenenus). MNpegen yHKUUU HECKONbKUX MNEepeMEHHbIX, Crocobbl
BbluMcreHus. HenpepbiBHOCTb  yHKUMKW. OnpefeneHme  4YacTHbIX
NPON3BOAHbIX, UX rEOMEeTPUYECKUN cMbIcn. [NonHeIn auddepeHLman Kak
cymma YaCTHbIX anddepeHumnanos, npunoxeHne MOMHOro
anddepeHunana.

lMponsBoaHble BbICIMX MOPSAKOB (0O03HaYeHWe, MOHATUMIHBIA CMbICHT,
AoKa3aTenbCTBO Teopembl o} CMeLUaHHbIX NPON3BOAHbIX).
OndbdepeHumanbl BbICLLUMX NOPAOKOB.
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MHTeraJ’IbHOE‘ ncymncneHune

MHTerpupoBaHue dyHKUUA OBYX nepeMeHHbiX. OnpeaeneHne ABOWHOMO
WHTErpana, ero reoMeTpuyecKMn CMbICr, CBOWCTBa. Bbluncnenve
OBOWHOro MHTErpana ans npsmoyrosibHOM U KPMBOJIMHENHOW obnacTen.
3ameHa nepemeHHOW B OBOWMHOM WHTerpane. [punoxeHue ABONHOMO
WHTerpana K BblYUCNEHMIO Nnowagen nnockux uryp n guanydecknx
BEMNNYMH.

1.6

yHKLMM HECKOIbKNX
nepeMeHHbIX
JnHelHas anre6pa.

BekTopHas anretpa

MaTpuubl. OCHOBHblE MOHATUA W OnpedeneHus, OCHOBHble BuAbI
matpuy. Onepaumm Hag wmatpudamn. Onpegenutenn 2, 3, n-ro
nopsigkoB m nx ceomctea. ObpaTHasa matpuua. Teopema CyLecTBOBaHMSA
W eanHCTBEHHOCTM obpatHonm maTpuubl. HaxoxaeHue obpaTtHon
maTpuubl. PelleHne wmatpuuHbiXx ypaBHeHwud. Popmynel  Kpamepa.
CucTteMbl NMHeVHbIX anrebpanyecknx ypaBHEHWUA, OCHOBHbIE MOHATUS U
onpegeneHns. COBMECTHOCTb CUCTEM JMHEWHbIX anrebpanyeckmx
ypaBHeHunn. Teopema KpoHekepa — Kanennu. Metogbl HaxoxaeHus
pelleHnss cuctembl JUMHEeNHbIX anrebpanyeckux ypaBHeHuUn (meTof
Kpamepa, meTtoa laycca, maTpuuHbii MeTod). OgHOpoAdHble CUCTEMbI
nuHenHbix  anrebpandeckux ypaBHeHWW. OCHOBHble MOHATUA U
onpegenenuns. dyHaameHTanbHas cuctema pewenun. OnpegeneHve
BEKTOpa Kak dneMeHTa NMMHEeNHOro NpocTpaHcTBa. JIMHenHble onepaumm
Hag BekTopamu. CkKanspHOe, BEKTOpHOEe, CMellaHHOe W [ABOWHOE
BEKTOPHOE NPOM3BEAEHUS BEKTOPOB, WX OCHOBHble CBOWCTBA,
reomeTpuyeckun un dwusndeckuin cmeicn. KoopauHaTHoe BbipaxeHue
Npon3BeeHN BEKTOPOB.

1.7

AHanuTtuyeckasa reomeTpua

O6Wwpre noHATMA O JMHUWM, TNOBEPXHOCTU. YPaBHEHUA IMHUA 1
nosepxHocten. [lonspHble koopauHaTtbl. [lpsMas Ha  NIOCKOCTMU.
PasnuyHble ¢opMbl ypaBHEHUW MPSAMOM Ha nNrockocTU. BaaumHoe
nonoxeHme npsMbIX Ha nnockoctu. [lpaMas WM NMIOCKOCTb B
npocTpaHcTBe. YpaBHEHUS MMOCKOCTU U YypaBHEHUS NpPSAMON B
npocTpaHcTBe. B3aMmHoe pacnonoxeHne npsiMbiX W NIIOCKOCTEN.
eomeTpuyeckme onpegeneHus KpvBbIX BTOPOro nopsgka (annunc,
runepbona, napabona). BbiBOA4 KAHOHUYECKMX YPaABHEHUIN 3TUX KPUBbIX,
NMOCTPOEHME KPUBBLIX BTOPOro Mopsgka Mo WX  KaHOHUYECKOMY
ypaBHeHuto. [peobpasoBaHve OeKkapToBbIX KOOPAMHAT Ha MMOCKOCTW.
lMpuBegeHne o6GWero ypaBHEHMS KPUBOW BTOPOro nopsgka K
KaHoHW4yeckoMy Buay. [loBepxHOCTW BTOpOro nopsgka (annuncoug,
napabonouabl, runepbonounabl, UMMAMHAP, KOHYC), WX KaHOHWUYeCKue
ypaBHeHunsa. MeTof cedeHun B mnccrnefoBaHUM (popMbl NMOBEPXHOCTEMN.
MpuBegeHne 0OLWIEr0 YpaBHEHWUS KPWMBOW UM MOBEPXHOCTU BTOPOro
nopsiika K KaHOHU4eCcKOMy BUAY.

1.8

OObIKHOBEHHbIE
andpdepeHumnansHble
ypaBHeHus

Obuwwme NOHATUSA Teopun guddepeHumnanbHbIX ypaBHEHUN.
OundbdepeHumanbHble ypaBHeHust I nopsiaka, paspeLleHHble
OTHOCUTENBHO npoussogHoun. HactHoe " obuee peLleHue
andpdepeHunansHOro ypaBHEHUS nepBOro nopsgka. YpaBHEHUsA C
pasgensowmmucd nepemMeHHbIMU. PewweHne nNpoCcTenLLnX
andpdepeHunansbHbIX ypaBHEHUI NepBOro nopsaka, NPUBOASLLUXCH K
YPaBHEHUSIM C pas3gensaoLwmMMncs NnepeMeHHbIMU,

Mpoctenwune guddepeHumancHble YypaBHEHUS BbICLUMX MOPSAOKOB.
PeweHne npoctenwunx anddepeHUnansHbiX YpaBHEHUA  BbICLUUX
nopsakoB. YacTtHoe n obuiee pelleHne auddepeHumnanbHbiX ypaBHEHWI
BbICLUMX MOPSiAKOB. HaxoxgeHne Mnpou3BOJSibHbIX MOCTOSHHBLIX 06Liero




peLleHns ¢ UCNOoNb30BaHNEM HayarbHbIX YCroBun. PelleHne nuHenHbIX
OAHOPOAHLIX AuddhepeHumanbHbiX YpaBHEHUA BbICLLUMX MOPSOKOB C
NOCTOSIHHLIMW KO3hULMeEHTaMu.

Mcnonb3oBaHne andppepeHumanbHbIX YpaBHEHWA B MPUKNagHbIX
3agavax.

1.9

YpaBHeHus B YaCTHbIX
NPOn3BOAHbIX

OnddepeHunanbHble ypaBHEHUS B YacCTHbIX MPOW3BOOHbBIX MEPBOrO
nopsgka. JIMHeWHble ogHopogHble  ypaBHeHus.  KBaaunuHenHble
ypaBHeHus. HenuHenHble ypaBHEHMWs. YpaBHeEHME nepeHoca BellecTBa
notokoM Bo3gyxa. OCHOBHble YypaBHEHWUsI MaTeMaTU4eckon U3NKU U
NocTaHOBKa  HayanbHO-KpaeBbIX  3ajau. [MoHsATME  KOPPEKTHO
noctaBneHHoOM 3adayn. BbiBOg ypaBHEHWss ManblX NONepeyvHbIX
konebaHu cTpyHbl. [loctaHoBka 3apgay Kowwu. Knaccudpmkaums
rpaHnyHbIX ycnosun. CMellaHHas 3agada Ons BOSHOBOIO YypaBHEHWS.
Mpumepbl 3agay, CBOASALIMECH K PELIEHWI0 BOJSIHOBOTO YpaBHEHMS.
BbiBog ypaBHeHunsa guddysnn. BelBog ypaBHEHUS TEMmonpoBOAHOCTM.
MoctaHoBka 3agaun Kowwu. Buabl rpaHuyHbix ycnosui. CwmeluaHHas
3agava. Matematmyeckme mogenv cTauumoHapHbIX NPOLLECCOB.

1.10

MaTemaTnyeckoe
MoAenvpoBaHne M obpaboTka
pe3ynbTaToB N3MepeHus

OcCHOBbI MaTemMaTU4eCcKoro mMoaennpoBaHuA. Teopvm I'IOI'pGLLIHOCTGVI.
MeTog HaMeHbLUMX KBaapaToB.

2. llabopaTopHble 3aHATUS
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BeBeneHvne B matemaTuveckun
aHanms

Bbluucnenve npepenoB nocnegoBatenbHocTen.  ApudmeTtnyeckue
Jenuctena  Hag npegenamu.  BbluucnenHne  npegena  oyHKUMW.
Wccneposarnne dyHkuum Ha HenpepbiBHOCTb. OnpegeneHne To4ek
paspbiBa 1 Ux poga.

2.2

OdnddepeHumansHoe
ncuncnerHne yHKUMM ogHOro
nepeMeHHOoro

BbluncneHve npounsBOAHbIX 3MEMEHTapHbIX  (PYHKUMN. Bblumcnenue
NPOM3BOAHbBIX CHOXHbIX (PYHKUMA. 0BpaTHbIX YyHKUMA. [1pnbnmkeHHble
BblYMCIIEHUS C nomMowpbio anddepeHumnana. [MponsBogHble BbICLUNX
nopsakoB pasnuuHbix yHKUnn. OudbdbepeHumansl BbICLUMX NOPSOKOB.
MpaBuno  JlonuTtans. MccnepoBaHne  yHKUMM € NOMOLLbHO
NPOU3BOAHBIX.

2.3

WHTerpanbHoe  ucuncnexne
bYHKLMM OOHOTO NEPEMEHHOro

Bbluncnenuve HeonpeaeneHHbIX WMHTEerpanoB pas3findHbiMn cnocobamu.
Bbluncnenuve onpeperieHHbIX  UHTerpanos. PeweHne 3agay Ha
NPUITOXEHNA onpeaeneHHblX NHTerpasos.

2.4

OundbdepeHumansHoe
ncumcneHue dyHKUMN
HECKOJSTbKNX NepeMeHHbIX

BbluncneHme 4acTHbIX MPon3BoaHbIX (YHKLUMI HECKOMBbKMX NEPEMEHHBbIX.
MonHbin  andpdbepeHuman  YHKUMM  HECKOMBbKUX  MEPEeMEHHBbIX.
lMpoussogHble 1 AuddepeHumansl BbICIUIMX MOPAAKOB AN OYHKLMNA
HECKOINbKUX NePEMEHHbIX.

2.5

WHTerpansHoe ncyucneHve
dyHKUMN HECKONbKUX
nepemMeHHbIX

BbluncneHve OBOMHbBIX MHTerpanoB. 3ameHa nNepeMeHHOW B ABOWHOM
uwHTerpane. [lpunoxeHve [OBOMHOIO MHTErpana K  BbIYUCIIEHUIO
nnoLuagen niockux uryp 1 du3n4eckux BENUYUH.

2.6

JlnHenHas anrebpa.

OnemeHTapHble npeobpasoBaHus mMaTtpu. BbluncneHve
onpegenuTenen pasHbiXx NopsiakoB. HaxoxaeHwe oGpaTHoW maTpuubl.
PelweHne cucteM nWHEnHbIX anrebpavyeckMx ypaBHEHUI MeTodoM
Kpamepa u Naycca.

2.7

BekTopHas anre6pa

JInHenHble onepauunn Hapg  BeKTOpaMu. CKanﬂpHoe, BEKTOpPHOE,
CcMellaHHoe n OBOWHOE BEKTOpPHOE npoun3seneHunsa BEKTOpPOB.
KOOpﬂMHaTHOG BblpaKeHne npowssep,eHMﬁ BEKTOPOB.

2.8

AHanuTtuyeckas reomeTpua

MonsipHble  koopauHaTbl. [lpaAamMasa Ha  nnockocTn.  BsaumHoe
pacnonoxeHue npsaMbIXx Ha nnockoctu. [llpamas wn  nnockocTb B
npocTpaHcTBe. YpaBHEHUS [MMOCKOCTU U YypaBHEHUS nNpsSMON B
npoctpaHcTeBe. B3anmmHoe pacnonoxeHue npaMbIX W MFOCKOCTEN.
lMpeobpasoBaHne OekapTOBbIX KOOpAWHAT Ha nnockoctu. lNMpuBeaeHue
o6LLero ypaBHeHWS KpMBOM BTOPOrO nopsigka K KaHOHMYECKOMY BUaY.

lMoBepxHOCTM  BTOpOro  nopsgka  (annuncoua,  napabonowvpbl,
rmnepbonovabl, UMNNHAP, KOHYC), UX KaHOHWYeckue ypaBHeHus. MeTtoq
CeYeHnn B nccrnegoBaHuUM opmbl noBepxHocTen. MpueeaeHue obLuero
YypaBHEHNS KPUBOM U MOBEPXHOCTM BTOPOro nopsifka K KaHOHWYECKOMY

Buay.

2.9

OObIKHOBEHHbIE
andbdepeHumaneHble
ypaBHeHMS

OundbdepeHumanbHble ypaBHeHust I nopsiaka, paspeLleHHble
OTHOCUTENBLHO npomnssogHon. YactHoe " obuee peLueHue
anddepeHUnansHOro ypaBHEHUS nepBOro nopsiaka. YpaBHEHUA ¢
pasgensowmmucd nepemMeHHbIMU. PelwweHnne npocTemnLLnX
andpdrepeHUmnansbHbIX ypaBHEHUI MEpBOro nopsaka, NpuBOAsLWMXCH K




YPaBHEHUSIM C pa3gensaowuMmncsa nepeMeHHbIMu.
Mpoctenwne auddepeHumancHble YypaBHEHUS BbICWIMX MOPSAKOB.
PeweHne npoctenwmnx anddepeHunanbHbiX YpaBHEHUA  BbICLUNX
nopsiakoB. YacTHoe un oblee pelleHne andpdepeHymanbHbiX ypaBHEHUN
BbICLUMX MOPSAKOB. HaxoxgeHne Npou3BOSibHbIX MOCTOSHHBLIX 06LLero
pELLEHMS C NCMONb30BaHMEM HadarbHbIX YCNOBUNA. PelleHne nMHEenHbIX
OQHOPOAHbIX AnddepeHUManbHbIX YpPaBHEHUI BbICLUMX MOPSOKOB C
NOCTOSAHHbIMM KO3hpULMEHTaMM.

Ucnonb3oBaHve audpdepeHumanbHbiX  ypaBHEHMI B MpUKNagHbIX
3agavax.

OunddepeHumnanbHble ypaBHEHUS B 4YaCTHbIX MPOM3BOAHBLIX MEPBOro
nopsigka. JlnHenHble ogHopoAaHble  ypaBHeHMsl.  KBasunuHewHble
2.10 YpaBHeHus B YacTHbIX | ypaBHEeHUsl. HenunHelrHble ypaBHeHWs. YpaBHEHe nepeHoca BellecTBa
NPON3BOAHbIX notokom Bo3gyxa. CMellaHHasi 3agada nns BonHoBoro 6. PelweHve
3agay Kowwn. Bwuabl rpaHuuHbix ycnoBun. CwmelwaHHas 3agada.
MaTemaTnyeckme Mogenu CTaumMoHapHbIX MPOLLECCOB.

211 MaTtematuyeckoe
MoAenvpoBaHne M obpaboTka
pe3ynbTaToB N3MepeHns

Bbluncnenuve FIOI'pGLLIHOCTGVI. I'IpmmeHeHme MeToga HaMMEHbLUUX
KBaapaToB.

13.2. Tembl (pasgenbl) AUCLUUNIIVHBI U BUAbI 3aHATUN

Bugpl 3aHaTUR (4acoB)
Ne HaumeHoBaHwue pasgena
JlabopaTopHble | CamocTosATenbHas
n/n ONCUUNNUHDBI Jlexkumm Bcero
3aHATUS paboTta
1 BeepneHue B MaTeMaTu4eCcKUn 5 6 6 14
aHanu3
2 OnddepeHunanbHoe  ucyMcneHue
4 10 4 18
yHKLMN OOHOIO NEPEMEHHOTO
3 WHTerpansHoe ncuncnenne dyHKLmmn 4 10 8 29
O[HOr0 NEPEMEHHOro
4 OnddepeHunanbHoe  ucyMcneHue
4 10 6 20
PYHKLUMN HECKONMBKNX NEPEMEHHbIX
5 WHTerpansHoe ncuyucrieHme gyHkumnm 4 10 6 20
HECKOMbKUX NEePEMEHHbIX
6 INvHerinaa  anrebpa.  BekTopHasd 4 4 6 14
anre6pa
7 AHanuTnyeckas reomeTpus 2 4 6 12
8 OObIKHOBEHHbIE 4 4 6 14
AnddepeHymnansHble ypaBHEHUS
9 YpaBHEHMs B YaCTHbIX MPOM3BOAHBIX 2 4 6 12
10 | MatemaTuyeckoe MOLENUPOBaAHME U
2 2 4 10
obpaboTka pe3ynbTaToB U3MEPEHUSI
KoHTpornb 36
Umoeo: 32 64 58 216

14. MeTogn4yecKkne ykasaHus Ansi 00y4aroLWmMXCcsA N0 OCBOEHUIO AUCLMIMIIUHDI

B uenom camoctoaTenbHas paboTa CTyOAEeHTOB HanpaeneHa Ha ©onee rnybokoe u3yyeHue
CTYAeHTaMu  OTAENbHbIX  BOMPOCOB  Kypca C  MCMNOMb30BaHWEM  pPeKOMeHAyeMmow
AOMNONHUTENBHOW NUTEpaTypbl U APYrNX MHPOPMALMOHHBIX UCTOYHMKOB N BKIOYaET:

- caMoCTosiTeNbHOE M3Y4YeHne CTyAeHTaMu OTAENbHbIX BOMPOCOB, CBA3AHHbLIX C OTAENbHbIMU
yacTamu kypca. Heobxoaumble ansa 3aHaTUMIA MHGOOPMaLUMOHHbIE MaTepuanbl NpeaoCTaBnsTCS
CTYAEHTaM B 3JIEKTPOHHOM BUAE;

- NepeYveHb pa3gernoB Kypca, NpeacTaBnsieMblX CTydeHTam B opMe pas3gaTovyHoro martepuana
C MOMETKOM «CaMOCTOSATENBHOY;

- AOononHUTEemNbHasa NpopaboTka NEKUMOHHbLIX MaTepuarnoB Mo 3anmncsm NPOYMTaHHbIX NEKUUA 1
npeAcTaBfeHHOro pa3aaTtoyHoro MmaTepuana no TeMaTuke Kypca;

- NoAroToBKa K y4acTuio B paboTe NpakTUYECKUX 3aHATUA MO NpeayCMOTPEHHbIM MporpamMmMon
Temaw;




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

CTygoeHTbl 3HaKOMSATCH C TeOopeTMYeCcKUM MaTtepuarnioMm B npouecce NeKUMOHHOro Kypca,
caMocCToATeNbHO NpopabaTbiBaloT U yCcBaMBalOT TeopeTuyeckme 3HaHWS C UCNoNb30BaHUEM
pekomeHayemon y4yebHon nuTepaTypbl, Yy4ebHO-meToauMyeckmx nocobun, cornacHo
yKkazaHHoMy cnucky (n.15, 16).

O6yyeHune nuy ¢ orpaHNYeHHbIMU BO3MOXHOCTSIMU 300POBbS OCYLLECTBIISETCS C y4eTOM
X NHONBMAOYanbHbIX NCUXOU3NYECKMX OCOBEHHOCTEN M B COOTBETCTBUWN C MHAMBUAYANbHON
nporpaMmmon peabunuraumn.

lMpomexyToyHas aTTectauua Ansa vy C  HapyweHWaMKW criyxa npoBOAMTCS B
NMMCbMEHHON dopMe, NpU 3TOM UCNOMb3yTCA obwwme Kputepumn oueHmBaHud. [lpu
Heo6X0AMMOCTN BpeEMS NOATOTOBKN HA 3K3aMeHe MOXET ObiTb YBEMNYEHO.

Ana nvy C HapyweHuem 3peHus [JonyckaeTcs ayauarnbHoe npefocTaBreHve
nHopmMauun (Hanpumep, C UCNONb3OBaHWEM MNPOrpaMM-CMHTE3aTOPOB peyn), a Tak Xe
MCNonb3oBaHMe Ha fNeKUMsX 3BYKO3anucbiBaloWMX YCTPOUCTB (OMKTOOHOB U T.4.). Ha
NEKLUMOHHbIX 3aHATUAX U nabopaTopHbIX 3aHATUSX Npu  HEeobBXoAMMOCTM AonyckaeTcs
npucyTcTBme accucteHta. [lpy npoBefeHUMM NPOMEXYTOYHOM aTTectauuMm Ana nuay c
HapyLleHneM 3peHuUs TecTupoBaHWe MOXeT OblTb 3aMeHeHO Ha yCcTHoe cobecefoBaHuwe Mo
Bonpocam. Mpn HeobxoauMOCTH, BpeMs NOATOTOBKM Ha 3k3aMeHe MOXeT BbITb YBeNMYEHO.

[Ansa nvu ¢ HapyLeHNaMN ONopHO-ABUraTeNbHOMo annapaTa Ha NEKUMOHHbIX 3aHATUSX U
nabopaTopHbIX 3aHATUAX NPY HEOBXOAMMOCTUN OOMNYyCKaeTCs NPUCYTCTBME aCCUCTEHTA.

lMpomexyToyHas artTectaumss Ang Uy €  HapylweHUMs MU  OMOpPHO-ABUraTesIbHOro
annapata NpoBOAUTCA Ha OOLLUMX OCHOBaHUSAX, MpuM HeobXxoaMMOCTU npoueaypa 3K3aMeHa
MOXeT ObITb peanns3oBaHa UCTaHLMOHHO.

15. NepeyeHb OCHOBHOM U AOMNOJIHUTENLHON NUTEPaTypPbl, PECYPCOB UHTEPHET,

HeobXoaUMbIX AN OCBOEHUA AUCUMUNIINHDI (CrucoK numepamypbl 0hoPMASEMCs 8 COOMEemcmeuu
¢ mpeboearusimu TOCT u ucrionb3yemcsi obuw,asi CK8O3Hasi Hymepauyus 0518 ecex 8ud08 UCMOYHUKOS)
a) OCHOBHas nutepartypa:

Ne n/n M cTOoYHMK
KysHeuoB J1.A. COOpHMK 3agaHuin No BbiCcllend mMatemaTuke. Tunosble pacyetbl. / JI.A. Ky3HeuoB. —
1 ChNo6.: NaHb, 2015. — 240 c. // UspaTenbctBO «JlaHb» : anekTpoHHO-6ubnunoteyHasa cuctema. — URL:
http://e.lanbook.com/book/4549
BopognH A.H. 3nemeHTapHbIl KypCc TEOpUMM BEPOATHOCTEM U MaTeMaTUYECKOW CTaTUCTUKU: Y4eOH.
2 nocobue / A.H. bopoauH. — CI16. : NlaHb, 2011. — 256 c. // N3paTenbcTBO «JlaHb» : 3NEKTPOHHO-
bubnuoteyHas cucrema. — URL: http://e.lanbook.com/book/2026
lopnay B.A. Teopust BeposiTHOCTEN U MaTeMaTudeckast ctatuctmka. b.A. Nopnad. — CI16. : lNlaHb, 2013.
3 — 320 c¢. /I WspatenbctBO  «JlaHb»:  3NEKTPOHHO-OMbNMoteyHas cuctema. —  URL:
http://e.lanbook.com/book/4864
Brnbukos KO.H. Kypc o6bikHOBEHHbIX AudhdepeHumanbHbiX ypaBHEHUI: y4ebH. nocobue / HO.H. Bubukos.
4 — CI16. : NaHb, 2011. — 304 c. // N3paTtenbcTBo «JlaHb» : 3NEKTPOHHO-OMONMOTEYHas cuctema. —
URL:http://e.lanbook.com/book/1542

0) gononHuTenbHasa nuTeparypa:

Ne n/n N cTOoYHMK
Kyopssues J1.0. KpaTkmn kypc matemartmdeckoro aHanu3a : ydebuuk. B 2 1. / J1.O. Kyapsisue .—

5 Bucarmnac : Alfa, 1998-.T. 1. OuddpepeHumansHoe M MHTErpanbHOe MCYUCNEeHUs (YHKUMM OJHON
nepemeHHon. Pagel .— 1998 .— 397 c.
Kyopssues J1.[]. KpaTkun kypc MatemaTtMyeckoro aHanusa : YuebHuk onsa cryg. ums.-mart. n uHx.-pus.

6 crney. By3oB: B 2 7. / Jl.O. KygopsasueB .— BucaruHac : Alfa, 1998-.T. 2: OuddepeHumansHoe u
WHTEerpanbHoe NCHUCNEHUSA (PYHKLMM MHOTUX NepemMeHHbIX. FlapMoHudeckuii aHanms .— 1998 .— 381 c.

7 ®PuxteHronbl .M. OcHoBbl MaTeMaTuyeckoro aHanusa: y4ebHuk / . M. ®duxteHronsy .— CI6. : JlaHb,
2001-T.1.-440c.

8 ®PuxteHronsl .M. OcHoBblI MaTeMaTuyeckoro aHanusa: y4ebHuk / . M. ®duxtenronsy .— CI6. : JlaHb,
2001. — T.2.-463c.

B) MHOPMALIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchbl:
Ne n/n Pecypcbl MHTepHeT
9 CknagHeB C.A. Mamemamuydeckul aHanu3 (MHoxecmea. Memod mamemamuydeckol UHOyKUuUU): y4ebH.




rnocobue 0nsa ay3os / C.A. CknsadHes, C.B. lNucapesa. — Boponex : UIIL] BIry, 2012 . 23 c. /
URL.:http://www.lib.vsu.ru/elib/texts/method/vsu/m12-113.pdf>.

OBC U3patenbctBo «JlaHb»

16. lMepeyeHb y4yeOHO-meTOAMYECKOro obGecneyvyeHUs ANA CaMOCTOATENbLHOM paboThbl
(y4ebHOo-Memodudeckue pekomeHdayuu, rocobusi, 3adayHUKu, MemoOu4YeCcKUe yKa3aHusi 0 8bIMOSTHEHUIO
rpakmuy4ecKux (KOHmporbHbIx) pabom u 0p.)

Ne n/n N CTOYHMK
AHTOHOB B./. OnemeHTapHas matemaTtuka Oy nepBOKypCcHMKa : y4ebH. nocobue / B.. AHToHOB, ..
1 KoneneBuy. — CI16. : JlaHb, 2013. — 112 c. // 3gaTenbcTBO «JlaHby: 3NeKTPOHHO-OMbMoTeYHas

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

MuHocueB B. CO0OpHMK HAMBMAYaNbHbIX 3a4aHWUA N0 MaTeMaTuke AN TEXHUYECKUX BbICLLMX YYeOHbIX
3aBefeHui. YacTtb 2. [OnekTpoHHbIn pecypc] : YuebHble nocobus / B. MuHocues [u ap.]. — CI16. : llaHb,

2 2013. — 320 c. // spaTtenbcTBO «JlaHby : aNekTpoHHO-OMbnMoTevHasa cuctema. — URL:
http://e.lanbook.com/book/32816

3 Byrpos A.C. dnddepeHunanbHbie ypaBHeHUs. KpaTHble uHTerpansl. Psaabl. @yHKLUUN KOMMEKCHOIo
nepemeHHoro : y4ebHuk / A.C. byrpoe, C.M. Hukonbckunn. — PoctoB H/[] : PeHumke, 1997 .— 511 c.

4 MapTuHcoH J1.K. QnddepeHumanbHble ypaBHEHUSA MaTemaTndeckon pmsmku: ydebrumk / J1.K. MapTuHCOH,

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

CknagHeB C.A. MaTematudeckuin aHanu3 (umcnosble nocrnegoBaTtensHoctn) / C.A. CknsgHes, C.B.
5 Mucapesa. — BopoHex : nnu By, 2012 — 26 C. I
URL.:http://www.lib.vsu.ru/elib/texts/method/vsu/m12-136.pdf>.

OnddepeHumanbHble ypaBHEHNS: KOHCMEKTbI fiekumi, Bonpockl u 3agayv / N.H. MNpsako, J1.I1. MNeTposa.
— BopoHex, 2015 // URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-219.pdf>

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

DreamSpark (HeorpaHM4eHHOE KO-BO HAaCTOSbHbIX U CEPBEPHbIX ONEPaLMOHHbIX CUCTEM
Microsoft ansa mncnonb3oBaHus B y4eOHOM M HAy4yHOM MpoLEeCcCe) - NUUEH3ns OencTByeT 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 pacnpocTpaHsemoe nporpammMmHoOe
obecneyeHune)

18. MaTepnanbHO-TEXHU4YECKOEe obecneyeHme AUCLUMUNSIUHDI:

YyebHas ayautopusa Anst NpoBeAeHUs 3aHATUI NekunoHHoro tmna (r.BopoHex, nnowagb
YHuBepcutetckas, 4.1, nom.l, aya. 430): cneumanuampoBaHHass mebenb, npoektop BenQ
MP515, mobunbHbIn 3KpaH gna npoektopa, Hoytoyk HP compag nx9030 ¢ BO3MOXHOCTbLIO
NnoaknyeHns K cetn «MIHTepHeT»

YyebHas ayantopus ans npoBeAeHUs 3aHATUIA CEMUHAPCKOro Tuna, TEKYLWEero KOHTpons
N NpOMEXYTOYHON aTtTecTauum (r.BopoHex, nnowaab YHusepcutetckasd, 4.1, nom.l, ayg. 320) :
cneunanuavpoBaHHasas wmebenb, npoektop BenQ MP515, Hoytéyk HP compag nx9030,
MOOUMBbHbBIN 3KpaH ANs NPoeKTopa

MomeweHne pgns  XpaHeHna un  npodmnakTudeckoro obcnyxmBaHust  yd4ebHOro
obopynosaHus (r.BopoHex, nnowanb YHusepcutetckasa, g.1, nom.l, aya. 70) : MoGunbHbIN
3KpaH ans npoekTtopa, npoektop BenQ MP515, HoyTtoyk HP compag nx9030 ¢ BO3MOXHOCTbIO
noaknyeHns K cetn «MIHTepHeT»

YyebHas ayantopus ans npoBeAeHUst 3aHATUA CEMMHAPCKOro TMna, TEeKyLEero KOHTpons
N NpoOMexyToyHon  attectaumm  (r.BopoHex, yn.MywkuHckas, A4.16, ayg.  118):
cneunanuanpoBaHHasas mMebernb, MOOUMbHBLIA 3KpaH Ans nNpoekTopa, npoektop BenQ MP515,
HoyTOYK Lenovo G500 ¢ BO3MOXXHOCTbLIO NOAKMOYEHUS K CETU «IHTEpHET»



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 ayautopus Ons nNpoBedeHus rpynnoBbiX U MHAMBUAYaAlbHbBIX KOHCYNbTaLMWN,
ANa npoBefeHna NpoMeXyToyHou attecTtauuun (r.BopoHex, nnowanb YHuBepcuteTtckad, g.1,
nom.l, ayg. 316) : cneynanmsnposaHHasa mebenb

AduncnnenHeln knacc, ayautopust Onsi NpOBeAEeHMs TPynnoBbIX WM WUHAMBUAOYaSbHbIX
KOHCyNnbTauumn, TMOMELeHne Aana camocTosiTenbHoM paboTbl  (r.BopoHex, nnowagb
YHuBepcutetckas, A.1, nom.l, ayg. 67) : chneumanuanpoBaHHas Mebernb, KOMMbOTEPDI
(cuctemubin 6nok Intel Celeron CPU 430 1.8 GHz, moHnTop Samsung SyncMaster 17) (12 wT.)
C BO3MOXXHOCTbIO NOAKIOYEHUS K CeTU «IHTEepHET»

KoMnbloTepHbIM Knacc, ayautopus Ans NpoBedeHUst TPynnoBbIX U MHAUBUAYaSbHbIX
KOHCynbTauun, mMoMelleHne Ansg camocTosaTenbHoW paboTtbl  (r.BopoHex, nnowagb
Yuusepcutetckas, A.1, nom.l, aya. 40/5) :cneumanuampoBaHHass mebenb, KOMMbHOTEPDI
(cuctemHbin 6nok Pentium Dual Core CPU E6500, monutop LG Flatron L1742 (17 wT.) C
BO3MOXHOCTbO MNOAKMYEHUS K ceTn «HTepHeT»

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

19. ®PoHA OLEHOYHbIX CPEeACTB:

19.1. ﬂepequb KOMneTEHLlMﬁ C yKasaHuem 31anoB CbOpMVIpOBaHMSl n
nnaHUpyemMbIX pe3ysnibTaTtoB 00y4yeHus
Kog n MnaHupyemble pesynbTaThbl OTanbl hopMmpoBaHUs
cogepxaHve obyyeHus (nokasaTenu JOCTMXKEHMUS KOoMneTeHummn (pasgensi d0C*
KOMneTeHumnu 3a4aHHOro YPOBHSI OCBOEHUS (TEeMbI) AUCLMNITMHBI UK (cpenctBa
KOMneTeHuun nocpeacTsoM Moayns u ux OLleHMBaHWs)
hOpMUPOBAHMSA 3HAHWUIA, YMEHUIA, HanMeHoBaHUe)
HaBbIKOB)
OlK-1.2 3HaTb  OCHOBHble  TepmuHbl W | Pasgen 1. BBepgeHve B
WHCTPYMEHTHI MaTemMaTU4ecKoro | MaTemMaTU4eCcKMi aHanus KoHTponbHble
Ncnonbayet aHanusa, meTodbl caMoKoHTponsa u | Pasgen 2. paboThl
OCHOBHble NprMoBPETEHNS] HOBbLIX HABbLIKOB. OnddepeHumanbHoe
€CTECTBEHHOHAY4H | YmeTb abcTpakTHO MbICNUTb, | UCYUCTEHNE byHKUUN
ble  NOHATMA W | gpanuanpoBaTb, Npou3BOAUTL | OOHOMO NepeMeHHOro
METOABI . CUHTE3, caMoCTosATeNbHO NpuMeHsTs | Pasaen 3. MHTerpanbHoe
WCCNEAOBAHMM TIPW | vieToabl M cpeacTBa  NO3HAHMUA, | UCHMCTEHUE DYHKLUM
peLLERMH OBy4eHUsi U CaMOKOHTPONsi AMS | OAHOTO NePeMEeHHOro
Qg;ﬁ:ECMOHa”bHH npmo6QeTeHMﬂ HOBbIX 3HaHui wu | Pasgen 4,
yMEHMIW, B TOM u4ucre B HoBbix | AudpdepeHunanbHoe
obrnacTtsax, HernoCcpeACcTBEHHO  He | UcuucneHue yHKLMM
CBA3aHHbIX co cchepon | HECKONMBKNX NEepeMeHHbIX
AEeATENBHOCTMH, passutusa | Pasgen 5. WHTerpansHoe
coumanbHbIX M NPOdECCUOHANbHBIX | UCUMCNEHWEe yHKLMM
KOMMETEHUMIA, MU3MEHEHUs]  Buaa | HECKOSbKUX MepeMeHHbIX
cBoen npodgpeccuoHancHol | Pasgen 6. JlnHenHas
AEeATENBHOCTMU. anrebpa. BekTopHas

anrebpa




Brnagets npuemamn npumeHeHus | Pasgen 7.
OCHOBHbIX MaTemMaTU4YecKuUX MOHATUMA | AHanUTMYecKas

" MeTod0B npm pELLUEHUN | reoMeTpus

npodyeccuoHarnbHbIX 3agay Paspgen 8.
Ob6bIKHOBEHHbIE
anddepeHumansHble
ypaBHeHust

Pasgen 9. YpaBHeHus B
YaCTHbIX NPON3BOAHbLIX

Pasgen 10.

MaTemaTtunyeckoe

ModennpoBaHue "

obpaboTka pesynbTaToB

n3mepeHust
MpomexyTo4yHasa aTTecTauua (3aver) Komnnekt KMM Ne1
MpomexyTo4yHasa aTTecTauusa (3Kk3ameH) Komnnekt KMM Ne2

19.2 OnucaHue KpUTepueB M LWKanbl OLEeHUBaAHUA KOMMETEeHUUN (pe3ynbTaToB 0b0y4YeHuUs)
Npyu NPOMeXyTOYHOWN aTTecTauum

[Ansa oueHnBaHMsa pesynbTaToB 0Oy4eHUs Ha 3a4eTe UCMNOMb3YTCA criefyoLme:

1) 3HaHMe y4ebHOro matepmana v BrageHne NoHATUMHbLIM annapaTtoM ANCUMMINHBI;

2) yMeHUe CBs3biBaTb TEOPUIO C MPAKTUKOMN;

3) yMeHue nnnicTpnpoBaTb OTBET NpuMepamu;

4) yMeHVe NpUMeHsTb MeToabl MaTeMaTUYeCKOro aHanmsa aAng peLleHns nNpuknagHblx 3agay.

[ns oueHnBaHus pe3ynbTaToB 06y4YeHUss Ha 3a4eTe UCMoNb3yeTcs — 3a4TEHO, HE 3a4TEHO
COOTHOLLUEHWE NoKasaTenen, KpUTePUEB U LLKanbl OLEHMBaHUS pe3yribTaToB 00yYeHUs.

KpuTepum oueHnBaHns KOMNeTEHLUN Llikana oueHoK
CdopmunpoBaHHble 3HaHMSS OO OCHOBHbIX TepMWMHaX W  WHCTPYMeHTax 3aumeHo
MaTeMaTM4eckoro aHanmsa, 0 MeTodax CaMOKOHTPONsS M MpuobpeTeHus HOBbIX

HaBbIKOB.
CdopmupoBaHHOe yMeHre abCTpaKTHO MbICNUTb, aHanu3npoBaTb, NPOU3BOAUTb
CWHTE3, CaMOCTOSATENBbHO MPUMEHATb MeToAdbl U CpeAcTBa NO3HAHUSA, 00y4eHns 1
CaMOKOHTPONsA AN nNpuobpeTeHuss HOBbIX 3HAHWUA M YMEHWI, B TOM 4Yucne B
HOBbIX 06nacTax, HeNoOCpeACTBEHHO He CBA3aHHbIX CO Cdepori AeATerbHOCTH,
pasBuTMA coumanbHbiX M NPOodEeCcCUoHarnbHbIX KOMNETEHUUN, U3MEeHeHMs Buaa
CBOEeWN NpoheccnoHanbHON OeATeNbHOCTH.

®dparmeHTapHble 3HaHWUS UNN OTCYTCTBUE 3HAHWI. He 3aumeHo

[nsa oueHnBaHMsa pesynbTaToB 06y4eHMs1 Ha 9K3aMeHe UCMOMb3YTCA crefytoLme:

1) 3HaHMe y4ebHOro matepmana v BnageHne NoHATUMHbLIM annapaTtoM AUCUMMINHBI;

2) ymeHue CBA3bIBaTb TEOPUIO C NPAKTUKON;

3) yMeHue pellaTb NpakTUYECKNE 3aHATUS;

4) ymMeHVe UnnicTpupoBaTb OTBET NpUMeEpamMu;

5) yMeHne NpUMeHATb MeToAbl MaTEMaTMYECKOro aHanuaa ang pelweHnsa npuknagHbix 3agad.

Ans oueHvBaHMS pe3ynbTaToB OOyyeHMs Ha 3k3aMeHe ucnonb3yeTcs 4-6annbHas Lwana:
«OTIINYHOY», «XOPOLLOY», «YA0BINETBOPUTENBHOY, «HEYLOBNETBOPUTENBHOY.

CoOTHOLIEHNE NoKasaTenen, KpUTepMEB U LKasbl OLEHMBaHUS pe3yribTaToB 06yYeHusl.

Kputepuu oueHnBaHns KomneTeHumin LLikana oueHok




CdopmmpoBaHHble  3HaHMst 00  OCHOBHbIX TEPMMHAX W MHCTPYMEHTax Ominu4Ho
MaTeMaTM4eCcKoro aHanm3a, 0 MeTofdax CaMOKOHTPOMsl U MpUOOpPEeTEeHNss HOBbLIX
HaBbIKOB.

CdopmmpoBaHHOe ymeHMe abCTpakTHO MbICNUTb, aHanM3MpoBaTh, NPOU3BOANTL
CUHTE3, CaMOCTOATENbHO NPUMEHSITb METOAbLI U CPEACTBA MO3HAHUS, 06yYeHUs 1
CaMOKOHTpONs Ans NpuobpeTeHnst HOBbIX 3HAHWA U YMEHMIW, B TOM 4uUCre B
HOBbIX 0BnacTaAx, HEMOCPEACTBEHHO HE CBSI3aHHbIX CO Chepon AeATENbHOCTH,
pasBuUTUS coumanbHbIX U NpodeccnoHarnbHbIX KOMMETEHLUUN, U3MEeHeHus Buaa
CBOEeW nNpodheccnoHanbHON OeaTEeNbHOCTH.

CchopmumpoBaHHbie, HO cofepxalliue oTaernbHble npobenbl npeacTtaBneHus ob Xopouwo
OCHOBHbIX TEPMMHAX W WMHCTPYMEHTaxX MaTeEMaTU4ecKoro aHanmMsa, 0 MeToAax
CaMOKOHTPOISA U NPMOBGPETEHNS HOBbIX HaBbIKOB.

YcnelwHoe, HO codepxkallee oTaenbHble Npobensl ymeHne abCcTpaKkTHO MbICIUTD,
aHanuaupoBaTb, MPOM3BOAUTbL CUHTE3, CAMOCTOSTENBHO MPUMEHSITb MeToAdbl U
CpeAcTBa MNO3HaHMs, OOy4eHMst M CaMOKOHTpOns Ans MpuobpeTeHnst HOBbIX
3HAHUA W YMEHWA, B TOM 4UCIie B HOBbIX 00OMacTsix, HEMOCPEeACTBEHHO He
CBA3aHHbIX CO  cdepo  OeATEeNnbHOCTM,  pasBUTUS  couManbHbIX U
npodyeccuoHarnbHbIX KOMNETEHUUIA, N3MEHEHUS BUaa CBOEN NPodeCcCMoHanbHOM

OeATEeNbHOCTU.
HenonHoe npeactaeneHve 06 OCHOBHbIX TEPMMHAX W MHCTPYMEHTax Ydoenemeopu-
MateMaTU4ecKoro aHanm3a, 0 MeTodaxX CAMOKOHTPOMNS W NpuobpeTeHuss HOBbIX mesbHO
HaBbIKOB.

YcnewHoe, HO He CUCTEMHOE yMeHue abCTPakTHO MbICMWTb, aHanua3MpoBaTb,
Npon3BOAUTL CUHTE3, CaMOCTOSATENbHO MPUMEHATb MeToAbl W CpeacTBa
Nno3HaHus, Ooby4YeHUs M CaMOKOHTPONsA ANA npuobpeTeHnss HOBbIX 3HAHWUN U
YMEHWI, B TOM 4uCrie B HOBbIX OOnacTsiX, HEMoCpeaCTBEHHO He CBSA3aHHbIX CO
chepoii  OeATenbHOCTW, PasBUTUA  coumarnbHblX W NpodeccuoHanbHbIX
KOMMNeTEHUUIA, M3MEeHeHUs BUaa cBoer NpodeccMoHansHoM eaTenbHOCTH.
®PparmeHTapHbIe 3HaHWSA UMW OTCYTCTBUE 3HAHWN. Heydoenemesopu-
meJsibHO

19.3 TunoBble KOHTPOJbHbIE 3aA4aHUA UITN UHbIe MaTepuanbl, HeOOXoauMbIe ANSA OLEeHKU
3HaHMW, YMEHMW, HaBbLIKOB U (MNK) onbiTa AEATENIbHOCTU, XapaKkTepusyllme 3Tanbl
chopmMupoBaHMA KOMNETEHLUN B NpoLecce 0OCBOEHMA ob6pa3oBaTeNbHOW NporpaMmmbl

19.3.1 MNepeyveHb BONPOCOB K 3a4eTy:

1) Mpepen nepemeHHou BENMNYMHbI. Onpepenexve npegena Ha A3blke
nocriefoBaTesibHOCTEN.

2) ApudmeTrnyeckne OencTBNA Hag npegenamu.

3) OnpegeneHne dyHKUMK. MNMoHATUE crioxXHOW (PyHKUuKW. Knaccudukaumnsa anemeHTapHbIX
yHKUUIA (uenble paunoHanbHble, ApOo6HO-paumoHarnbHble, nppaumoHarnbHble,
TPaHCUEHAEHTHbIE).

4) OnpepnenexHne npegena dyHkumn. beckoHeyHo Manas u  Gonbwas  YyHKUMN.
OAQHOCTOPOHHKME Npeaensl.

5) HenpepbIBHOCTb OyHKUMM B TOYKE. TOYKM paspbiBa M MX knaccudpukaums. CeowncTtsea
PYHKLUMNA, HENPEPbIBHbIX HA OTPe3Ke.
6) MoHaTMe NnponsBogHON. [eoMeTpUYEeCKNn U OU3NYECKNIA CMbICST MPON3BOLHOWN.

7) AndbdepeHumpyemocTsb hyHKumM. OCHOBHbIE NpaBuna guddepeHLnpoBaHns.

8) MponsBogHble CNoXxHOW PyHKUUK, obpaTHOM PyHKUMK, BbIBOA4 Tabnuvubl NPOU3BOAHbLIX
aneMeHTapHbIX PYHKLUNNA.

9) MoHsTue gudpdepeHumana. MpmbnmxkeHHble BbIYMCNEHNSA C NOMOLLBIO AnddepeHumana.
10) MpowusBogHble BbICLUMX MOPSAKOB PasfNYHbIX OYHKLNNA.

11) [OuddepeHumarnsl BbICLUNX MOPSAKOB.

12) Tlpaswuno Jlonutans.

13) WccnepoBaHve yHKUuM meTogamu aHanusa. VHTepBanbl MOHOTOHHOIO W3MEHEeHUs
YHKUUN.

14)  BkcTpemym dyHKUMK. NccnegoBaHne yHKUUN HA 3KCTPEMYM C NOMOLLbIO MPOM3BOL4HOM
BTOPOro nopsigka.



15) VYvacTtku BbINyknoctTn rpadmka dyHkumn. Toyknm nepernmba. AcvmnToTbl rpadumka
YHKUNN.

16) O6was cxema nccrnenoBaHus rpaguka yHKLUMN.

17) HeonpegeneHHbln wWHTerpan (onpegeneHne HeonpeneneHHoro uHTerpana, ero
CBOVCTBa, Tabnvua HeonpeaeneHHbIX MHTErpanos).

18) MeToa wHTErpMpoBaHusi, OCHOBaHHbIA Ha WHBAPWAHTHOCTU (POPMbI HeonpeaeneHHoro
WHTerpana (MeTon 3aMeHbl NeEPEMEHHON).

19) WHTerpupoBaHue no 4acTam.

20) WHTerpupoBaHve AOpO6GHO-pauMOHanbHbIX  BblPaXeHWn (MHTerpupoBaHve apoben
npocTenwero Buaa, NoHATUE HenpaBuIibHOW Apobu, pasnoxeHne npaBuibHOM Apobu Ha cymmy
npocTenmx gpoben).

21) WHTerpupoBaHue TPUrOHOMETPUYECKNX BbIPaXKEHWMN.

22) OnpefgeneHHbln uHTerpan (onpegeneHne Ha OCHOBE reOMEeTpUYEecKon 3agadum o
nrowanm KpMBoIMHENHON Tpaneuumn), ero CBOMCTBa.

23)  OueHkun onpeaeneHHoro nHTerpana.

24)  WHTerpan ¢ nepeMeHHbIM BEPXHUM Npeaenom.

25)  ®opmyna HbtoToHa — JlenbHuua.

26) 3ameHa nepemMeHHOM B onpeerieHHOM uHTerpane. VIHTerpypoBaHue no 4actsam.

27) T[eomeTpuyeckme U usNYeckMe 3agayn ¢ UCNOoMb30BaHNEM ONpeaenieHHOro nHTerpana
(BblYMCEHME NIOWaan NIOCKON pUrypbl, BbluMcrieHUe paboTbl NepeMEHHON CUnbl).

28) HecobcTtBeHHble WHTerpanbl (OT HEOrpaHUYEHHbIX (YHKUMW, C OEeCKOHEYHbIMU
npegenamm).

29)  DyYHKUMM HECKONbKNX NEpPEMEHHbIX (onpeneneHune, obnactb onpeaeneHuns).

30) [lMpepen YHKUMN HECKOMBbKMX MEPEMEHHbIX, CNoCcoObl Bbl4MCNEHNA. HenpepbiBHOCTb
YHKUMMN.

31) OnpegeneHune YacTHbIX MPOU3BOAHbLIX, UX TEOMETPUYECKUIA CMbICH.

32) [lonHbin gnddepeHuman kak cymma YacTHbIX aAnddepeHumanos, NPUNOXEHNE MOMHOMo
andpdepeHumana.

33) [MpousBogHble BbICLWIMX NOpSAKOB (0603HAYeHWe, NOHATUMHBIA CMbICH, LOKa3aTeNbCTBO
TeopeMbl O CMELLAHHbIX NPON3BOAHbIX).

34) [OdunddepeHumansl BbICLLUMX NOPSLAKOB.

35) WHTerpupoBaHue (PyHKUUIN OABYX NEPEMEHHbIX.

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

37) BbluuCneHne OBOMHONO MHTErpana gns NpsiMOyrosibHOM M KPUBOSNIMHEMHOW obnacTten.
3ameHa nepemMeHHoNr B 4BOMHOM UHTErparne.

38) [lpunoxeHne AOBOWHOrO WHTErpana K BblYUCAEHWIO nowagen nraocknux curyp u
PU3NYECKMX BENNYNH.

19.3.2 lNepeyeHb BONPOCOB K 3K3aMeHY:

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

2) Onepauun Hag maTpuuamu.

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

4) O6paTHasa maTpuua.

5) Teopema cyLLeCTBOBaHUA N €ANHCTBEHHOCTN 06paTHOM MaTpuLbl.

6) HaxoxaeHune obpaTHOM maTpuLbl.

7) PeweHne maTtpuyHbix ypasHeHuin. dopmyrbl Kpamepa.

8) CuctemMbl NIMHENHbIX anrebpanyecknx ypaBHEHU, OCHOBHbIE NOHATUSA U onNpeaesnieHuns.
9) COBMECTHOCTb CMCTEM NIMHENHBIX anrebpanyecknx ypaBHEHU.

10) Teopema KpoHekepa — Kanennu.

11) MeTofabl HAXOXOEHNSA PELLEHNS CUCTEMbI JIMHENHbIX anrebpanyecknx ypaBHeHUn (MeTtoq
Kpamepa, metoa Naycca, MaTpuyHbIn MeToq).

12) OpgHopoAHble CUCTEMbI JIMHENHbIX anrebpanyecknx ypaBHEHNIA.

13) ®dyHaoameHTanbHasa cucTemMa peLUeHun.

14)  OnpepeneHve BeKTopa Kak arieMeHTa FIMHENHOro NPOCTPaHCTBA.



15) JluHeKnHble onepaunn Hag BEKTOpaMu.

16) CkansipHoe, BEKTOPHOE, CMeLlaHHOe 1 ABOMHOE BEKTOPHOE NPOU3BeaEeHUS BEKTOPOB, UX
OCHOBHbIE CBOMCTBA, FeOMEeTpUYeckun n guandecknn cmbicn. KoopauHaTHOE BblpaXeHune
npon3seneHni BEKTOPOB.

17)  O6Lwme NOHATUA O NIMHMMK, MOBEPXHOCTN.

18) YpaBHEHMs NUHUIA N NOBEPXHOCTEN.

19) [lMonsapHble KOOPAMHATDI.

20) [lNpsimada Ha NSIOCKOCTH.

21) PasnuyHble popMbl ypaBHEHNIN NPSIMOW HA NAIOCKOCTH.

22) BsanmHoe nonoxeHue rnpsiMblx Ha NIOCKOCTMU.

23) [lpsimasa n NNOCKOCTb B NPOCTPaHCTBE.

24)  YpaBHeHUs MIOCKOCTU U ypaBHEHUS NPSIMOW B MPOCTPaHCTBE.

25) B3aumHoe pacnosioXeHue npsiMbiX 1 NSIOCKOCTEN.

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

27) BbIBOA KAHOHUYECKUX YPABHEHUN 3TUX KPUBbLIX, MOCTPOEHME KPMBbLIX BTOPOro nopsaka no
NX KAHOHNYECKOMY YPaBHEHMUIO.

28) [lNpeobpasoBaHune geKkapTOBbIX KOOPAUHAT Ha NITOCKOCTMU.

29) [lpuBegeHue obLlero ypaBHEHUS KPMBOW BTOPOro nopsigka K KaHOHUYEeCKOMYy Buay.
MoBepxHOCTM BTOPOro nopsigka (annuncoung, napabonouasl, rmnepbosionabl, LMIMHAP, KOHYC),
NX KAHOHNYECKNE YpaBHEHWS.

30) MeToa ceyeHun B UccrnegoBaHnMn opMbl MOBEPXHOCTEN.

31) [lpuBegeHne obwWero ypaBHEHMS KPMBOM W MOBEPXHOCTU BTOPOro nopsgka K
KaHOHUYeCKoMY BUaY.

32) O6wwue noHATUA Teopumn anddepeHumanbHbIX YpaBHEHUN.

33) OuddepeHumansHble  ypaBHeHMs | nopsgka,  paspelleHHble  OTHOCUTESIbHO
NPOM3BOLHON.

34) YactHoe un obuwee pelweHne andpdepeHunanbHOro YypaBHEHMsI MEpPBOro nopsiaka.
YpaBHeHWs € pasaensaowmMMmmncs nepemMeHHbIMN.

35) PeweHne npoctenwmx AudgepeHumanbHblX  YpaBHEHWA  NepBOro  nopsgka,
NPUBOASALLNXCA K YPABHEHUAM C pasaensaowmMMncsa nepeMeHHbIMN.

36) [poctenwme gudpdepeHumnanbHble ypaBHEHUS BbICLLUMX NOPALKOB.

37) PelweHne npocTenwmnx anddepeHumanbHbiX YpaBHEHU BbICLUNX MOPSAKOB.

38) YactHoe 1 obuiee pelweHne anepeHumnanbHbIX ypaBHEHUIN BbICLLIMX MOPAOKOB.

39) HaxoxgeHue npou3BOSbHbLIX MOCTOAHHBIX OOLWEero pewweHns ¢ WUCNoNb30BaHMEM
Ha4anbHbIX YCITOBUMN.

40) PelueHne NMHENHbIX OAHOPOAHbLIX AnddepeHUnanbHbIX ypaBHEHMI BbICLLUMX MOPSIAKOB C
NOCTOSIHHBIMW KO3 ULMEHTAMM.

41) Wcnonb3oBaHue anddepeHumnanbHbiX ypaBHEHUIN B NPUKIAAHbBIX 3a4ayvax.

42) OuddepeHumanbHble ypaBHEHUS B HaCTHbIX MPOU3BOAHbLIX NEPBOro NopsiaKa.

43)  JInHenHble OOQHOPOAHbIE YPaBHEHMS.

44)  KBasunuHewnHble ypaBHEHUS.

45) HenwuHewHble ypaBHEHUS.

46) YpaBHeHWe NepeHoca BeLwecTBa NOTOKOM BO3ayxa.

47) OCHOBHble YypaBHEHUsT MaTemMaTU4eCKOM U3NKM U NOCTaHOBKA HayanbHO-KpaeBbIX
3agau.

48) [loHATME KOPPEKTHO MnocTaBreHHOW 3agauyn. BbiBOO ypaBHEHUSI ManbiX MonepeydHbIX
konebaHun CTPYHBbI.

49) TlocTtaHoBKa 3agay Kowwn.

50) Knaccudukaumsi rpaHnYHbIX YCIoBUNA.

51) CwmelwaHHas 3agada ansa BOIHOBOIO YpaBHEHUS.

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

53) BbiBOA ypaBHeHUs Anddyaumn.

54) BbIBOA ypaBHEHUS TENOMNPOBOAHOCTM.



55) TloctaHoBka 3agaun Kowun. Bnabl rpaHnyHbIX ycnosui. CmellaHHas 3agada.
56) MartemaTuyeckme mogenn cTaumoHapHbIX NPOLIECCOB.

57)  OcHOBbI MaTeMaTMYECKOro MOAENNPOBAHNS.

58) Teopwus norpeLHOCTEN.

59) MeTog HauMeHbLUMX KBaapaToB.

19.3.3 lNepeyveHb 3afaHNM ANA KOHTPOJbHbIX paboT (1 cemecTp)

1)  Vcnonbays onpeneneHve npeaena nocreaoBaTensHocTH, aokasatk, yto Ma, =a.
a 9-n’ a 1
na a,=——, a=——,
A "o1+42n° 2

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

I
2) ins In*+2n+2
3) Iim(\/(nz )07 +2) (7 )’ -2))
Bbluncnute npegensl yHKUNN
(X —=2x-1)°
lim
4) x>-1 x* +2x+1
5) lim (\/x2—2x+4—\/x2—4x+3)_

X—>—0

6) Mcnonbays Tabnuuy 9KBMBAIEHTHbIX YHKUMNA, BbIYUCMNTL npegen
x? sin(12x®)
im - .
=0 In(1+ 2x)tg*+/3X

X
1) +3e? _

’ arct X
7)  Boblmcruts T'(X): y=e o5 _

. 7T " T
8)  Haiitn npoussogHyto dpyHkummn F (X) = (Z2sin(x — Z) +3)*9" 5 1ouke % = 1

9) Hantn nepsbin n BTOpoM andpdpepeHumansl  dyHKUMKM Y(X), 3aJaHHOM HEsIBHO
ypaBHeHrem 2X°Y° —2xy +4x —y* +2x-6y-6=0 g touke A(1,0).
10) Hamtn yyacTkm BoO3pacTaHus, YbbiBaHUA W  TOYKM aKcTpemymMma  OYHKLUMU

f(x) =+8x* —x*.

1
11) BbluMCNUTL MHTErpansbi: jezde’ dx.
0

i dx T arctg2x
4x+2' 1+4x°

0 0

12)  Haitv acumnToThl rpadpmka pyHKUMM Y =/ X* + 2X .

13)  [pOBECTM NOMHOE UCCreaoBaHne 1 NocTponTb rpadmk dyHkummn Y = IN(tgX) |

14)  BblMMCNUTL YaCTHblE NPOU3BOAHbLIE NEPBOro nopsiaka yHKUUN
3

a) f (X’ y) = Zi(/y - Xln(sin y) : 6) f (X, Y, Z) — (X2 _2y2 + Xz)arcsinZX .

“ s _ xy2—z3 X2y
15) Hantn f, ana f(X,y,z)=2 -

19.3.4 MNepeyeHb 3agaHnn ANA KOHTPOJbHbIX PpaboT No NMHenHon anrebpe (2 cemecTp)
KoHTponbHasa paboTta Ne1
BapuaHTt 1



1. Hantn Bce pelueHns cuctemMbl NMMHENHbIX ypaBHEHUIW. YKa3aTb Ba3ncHble U cBOBOOHbIE

nepemMeHHble.
X+y-3z=8 2x—-2z=1

Q) X+2y—-4z=9 a)<2x-2y+z=2
2Xx+y-3z=11 6x—2y—-3z=3
X—2y+4z=0
8)<2y—-2z=0
2X—-2y+62=0

2. PewnTb cucTeMy NUHENHbIX ypaBHEHUI. YKka3aTb 6a3ncHoe peLleHue.
X, +5X, + X, —2X, + X, =4
2%, +10x, +3X, —7X, =8
—3x%, —15X, —2X; +3X, —4x, =-11

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

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

-1 -2 -1 1
C= D=

|
BapuaHT 2

1. Hantn Bce pelueHuns cuctemMbl NMMHENHbLIX ypaBHEHUN. YKa3aTb 6a3ncHble n cBOGOAHbIE
nepemMeHHbIe.

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

2. PewunTb cnctemy nNuHerHbIX ypaBHEHU. YKa3aTb Ba3ncHoe peLleHune.
X, +2X, + X, +4X, — 3%, =3
2X, +4X, +3X, +11x, —4X, =6
—3X%, —6X, —2X; —9X, +12X, =7

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

-5 3 -1

3
A= 2 1 B=|5
1

2 )
5



-3 -1 -3 4
C p—y D p—y
BapuaHTt 3

1. Hantn Bce pelueHuns cucteMbl NMIMHENHbIX ypaBHEHUN. YKa3aTb 6a3ncHble 1 CBOOOAHbIE
nepemMeHHbIe.

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

2. PewunTb cncTemy nNuHenHbIX ypaBHeHUI. YKa3aTb 6a3ncHoe pelueHue.
X, —9X, + X3 +4X, —2X, =3
2%, —10x, +3X; +11x, —9X, =—6
—3X, +15X, —2X; —9X, +2x, =11

3. Bbiuncnutb: a) AT-B-8-E; 6) (C-D+D'-CT)3, roe E — eguHuyHas matpuua,

1 -2 -2 3
A=|4 -1| B=-11]
3 2 4 2
2 2 2 -3
C= D=
3 4) 2 -4)
BapuaHT 4

1. Hantn Bce pelueHuns cuctemMbl NMMHENHbIX ypaBHEHUN. YKa3aTb 6a3ncHble n cBOGOAHbIE
nepemMeHHbIe.

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

—2X+4y+16z2=0
8)<—3x—4y+4z=0
—7X+4y+362=0

2. PewnTb cncTemy nNuHenHbIX ypaBHeHUI. YKasaTb 6a3ncHoe pelueHue.
X, +2X, + X3 —3X, — 4%, =0
2%, +4X, +3x%, -10x, -12x, =0
—3X, —6X, —2X; +5X, +9%X, =5

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



-3 1 1 -2

1 -1 1 -3
C= D=

S A
BapuaHTt 5

1. Hantn Bce pelueHuns cucteMbl NIMHENHbIX ypaBHEHUN. YKa3aTb 6a3ncHble 1 CBOOOAHbIE
nepemMeHHbIe.

3X+y=6 2x—-2y-2z=1
a)13Xx+2y—2z=5 4)12x-2y+z=2
6x+y+5z2=10 6Xx—-6y—-3z=3
—X—-4y-8z=0
a)<—2x+4y-4z=0
—4x-4y—-20z2=0

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

3. Bbiuncnute: a) AT-B-4-E; 6) (C-D+D'-CT)3, roe E — eguHnyHas matpuua,

1 -2 -1 3
A=|5 -1| B=|-1 -1
3 2 3 2
-1 2 -1 3
C: D:
BENLE P}
BapuaHT 6

1. Hantn Bce pelleHns cuctemMbl NMHENHBLIX YPaBHEHUI. YKa3aTb 6Ga3ncHble 1 CBOOOAHbIE
nepemMeHHbIe.

2X+y+22=6 X+3y+3z=3
a)12x+2y+52=10 a)i2x-y+z=2
4x+y—-z2=4 4Xx+5y+72=5
Xx—-3y+6z=0
a):3y—-3z=0
2x—-3y+9z=0

2. PewunTb cncTemy nNuHerHbIX ypaBHeHUI. YKa3aTb 6a3ncHoe pelueHue.



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

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

4 3 —4
A=l2 5| B= ,
4 1 1
2 -4 2 -4
C= D=
4 -4) -1 4
BapuaHTt 7

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

nepemMeHHble.

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

2. PewunTb cncTemy nNuHerHbIX ypaBHEHU. YKa3aTb Ba3ncHoe pelueHue.
X, — X, +5X; +3%;, =3

X, —2X, +6X; —5X, + X, =4
2%, — X, +9%; +5X, +9%, =1

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

1. Hantn BCce pelueHuns cuctemMbl NMMHENHbIX ypaBHEHUW. YKa3aTb Ba3ncHble U cBOBOOHbIE

nepemeHHble.
—X+y+z=1 —2X+Yy+2z2=-3

a)s—X+2y+z2=-2 4&){2x+2y+2=3
—2X+y+32=6 —2X+4y+52=0



—2X+3y+12z=0
a)1—3x—-3y+3z=0
—7x+3y+272=0

2. PelunTb cncteMy NMHENHbIX YpaBHEHWN. YKa3aTb 6a3ncHoe peLueHme.
2X, —5X, +5X, + X, —4X, =4
—4x, +10X, —=9%, + X, + 9%, =-5
2%, —5X, +6X; +4Xx, —3%, =7

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

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

ooz 3 o %)

BapuaHTt 9
1. Hantn Bce pelieHuns cucteMbl NMMHENHbLIX ypaBHEHUN. YKa3aTb 6a3ncHble n cBOOOAHbIE
nepemMeHHbIe.

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

2. PelunTb cnctemMy NMHENHbIX YpaBHEHU. YKka3aTb 6a3ncHoe peLueHme.
X, —3X, +4X; — 2%, =3
X, —4X, +5X; +3X, —4X, =2
2%, —5X, + 7X; —3X, — X, =16

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

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

(@)
Il
[
W
N
N
O
Il
|
N
N



BapuaHTt 10
1. HanTtu BCe pelueHns CMCTeMbI NIMHENHbIX ypaBHEHWI. YKa3aTb 6a3ncHble n cBOGOAHbIE
nepemMeHHble.
—3X+y-—-4z=-7 —2X+3y—-2=3
a)s—3x+2y—-6z=-8 &)<2x+2y+z=1
—6x+y—-3z=-13 —2X+8y-z=4
2X+y—-4z=0
a)sx—y+z=0
5Xx+y—-72=0

2. PelunTb cncteMy NMHENHbIX YpaBHEHNN. YKa3aTb 6a3ncHoe peLueHme.
X+ X, + X+ X, + X =2
—2X, —2X, —X; —4X, —3%, =0
X, +X, +2%,—X, =6

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

2 3 3 -1

KoHTponbHasa pa6boTta Ne 2
BapuaHTt 1
1. ByayT nu cTpokun unu ctonbubl MaTpuL NMMHENHO 3aBMCUMbI? KakoB paHr maTpuubl B?

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

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

-12 -2 5 6} -3 1 -2 2 2}

6 1 -2 -2 2 -4 -2 -3 4

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

3. PelunTb kBagpaTHOE ypaBHeHue Z° —8z+41=0c KoMMneKCHbIMU KOPHAMU 21 1 Z2 1
BbIYMCIUTb!

a) i-(Zl—|—22); 6)

21_22‘, B) 1 - %= .



4. PewnTb maTpuyHoe ypasHerne A-X =B rpe

-2 -1 -1 -9
A= . B=
3 2) 6 9 )
BapuaHT 2
1. ByayT nu cTpokun unu ctonbupbl MaTpuy, IMHENHO 3aBUCKMMbI? KakoB paHr matpuubl B?

3 3 1 1

4 4 1 1| .....
A= S HESE

6 6 3 2 | e

-3 3 -1 0

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

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

2
3. PewwuuTb kBagpaTHoe ypaBHeHue Z° +6z+18=0c koMnnekcHbIMU KOpHAMN  —— ==
—_— = N BbIYUCIIUTB:

a) 1-(z, +2), 6)|Zl_zz|; B)4i 2y,

4. Hantn obpaTHyto matpuuy A_l , ecnu

1 2 1
A= 2 5 2|
-2 -5 -1
BapuaHTt 3

1. ByayT nn cTpokun unu ctondubl MaTpuL NMMHENHO 3aBMCUMbI? KakoB paHr maTtpuubl B?

2. PewuTb cuctemy ypaBHeHun metogom Kpamepa

[:; : ’}[H]
3. PewnTs keagpaTHoe ypasHeHne 7 +87+37=(c komnnekcHbIMM KopHsMI Z 1 Z 1

BbI4YUCITNTDL:
a) i‘(zl+zz); 6)|21_Zz|; B) z, - Z,

4. Pewntb MaTpuyHoe ypaBHeHue AX = B roe
a2 —46); B

BapwuaHT 4



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

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

2. Pewntb cuctemy ypaBHeHun metogom Kpamepa

3 1 -1)(x 10

32 -1 yl|=13
z) l19)°

6 1 -1
3. PewnTb kBagpaTHoe ypaBHeHue 2 —10z+34 =0 ¢ koMnnekCHbIMM KOPHAMU Zi 1 2
BbIMUCIINTB!

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

4. Hantu obpaTtHyto matpuuy A, ecrnm

R W N
N W DN

BapuaHT 5
1. ByayT nu cTpokun unu ctonbubl MaTpuL, IMHENHO 3aBUcUMbI? KakoB paHr matpuubl B?

2 1 3 2 4 3 4 -9 -4

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

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

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

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

12 1| yl=[-3]
2 1 -1)lz) |3

3. PewnTb kBagpaTHoe ypaBHeHue Z°—8Z+25=0c KOMNMNEeKCHbIMU KOPHSIMU Z 1 Z2 ©
BbIYMCUTB:

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

BapuaHT 6
1. BygyT nn CTPOKM Unu cTonbupbl 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 47V -2 -4 1 3 1}

3 -1 1 -1 2 2 -2 22

2. Pewntb cuctemy ypaBHeHun metogom Kpamepa
-3 1 2)\(x -3
-3 2 2| y|=|-3].
-6 1 5)\z —6

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

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

4. Hantu obpaTtHyto Mmatpuly A, ecrnu

a1 o1 N
w N

BapuaHTt 7
1. ByayT nu cTpokun unu ctonbubl MaTpuL NMMHENHO 3aBUCUMbI? KakoB paHr maTpuubl B?

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

2. PewnTb cuctemy ypaBHeHuMn metogom Kpamepa
-3 1 1)\x -5

3 2 4| yl|=|-11]
-6 1 -3)lz) (0

3. PewnTb kBagpaTHoe ypaBHeHne 2> —6z+13=0c KOMNNEeKCHbIMU KOPHSIMU Z U Z2 1
BbIMUCIUTB:

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

4. Peluutb MaTpuyHoe ypaBHeHne A-X =B rge

S SR P

BapuaHTt 8
1. BygyT nn CTPOKM Unu cTonbupbl MaTpUL, IMHENHO 3aBUCUMbI? KakoB paHr matpuubl B?



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

-3 -1 -1 0 -1 -1 1 -1-2
A: B:

8 -4 -1 -2|" |2 -3 2 -2 -4

4 2 1 2 5 6 -2 0 8

2. Pewntb cuctemy ypaBHeHun metogom Kpamepa
3 1 0)x —4

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

3. PelunTb kBagpaTHoe ypaBHeHue Z° —2z+10=0c KoMMneKCHbIMU KOPHAMU 21 1 Z2 1
BbIMUCIINTB:

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

4. Hantu obpaTHylo matpuly A, ecnu

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

1. ByayT nu cTpokun unu ctonbubl MaTpuL NMMHENHO 3aBUCUMbI? 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 -3 -2 1 -5 7 -1 2 -1

2. PewnTb cuctemy ypaBHeHuMn metogom Kpamepa

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

3. PewnTb kBagpaTHoe ypaBHeHve Z° +8z+20 =0c¢ koMnneKCHbIMU KOPHSIMU Z 1 Z2 U
BbIYMCIUTb:

a) i'(21+22); 6)|21_Zz|; B)Zl'zz.
4. Peluntb MaTpuyHoe ypaBHeHne A-X =B rge
1 2 3 -3
A: . B =
5 3) 1 6)

BapuaHTt 10
1. BygyT nn CTPOKM Mnm cTonbubl MaTpUL, NIMHENHO 3aBUCUMbI? KakoB paHr matpuubl B?



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

-1 -1 -2 -1 1 1 -1 -2 -4
A: B:

4 -4 -3 2| 2 0 -1 -5 -4/

2 2 2 0 -1 -2 1 2 6

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

3. PewnTb kBagpaTHOe ypaBHeHue Z°+4z+8=0c KOMNNEKCHbIMU KOPHAMU 21 1 Z; 1
BbIMUCIIUTB:

a) i-(2,+12,); 6)|Zl_zz|; B)4i 2y,
4. Hantu obpaTtHyto Mmatpuly A, ecrnu

31 2
A=|-2 2 1|
2 11

19.3.5 lNepeyeHb 3agaHnn ANA KOHTPONbLHOM paboTbl N0 BEKTOPHOM anrebpe (2 cemecTp)
KoHTponbHasa paboTa

1. KonnuneapHbl nn Bektopbl CinC, | pasnoxeHHble no sektopam dunb ?
2. TMepneHamKynapHbl N BekTopbl @ n b ?
3. KomnnaHapHbl nv Bektops! 8,b,C ?

4. Hantn yron mexay Bektopamu AB un AC .
5. OaHbl koopamHaTbl Tovek A B,C. Boiumcnuts:

1) Np sc AB;
2) np(Amcg)(ZAC +3CB),
3) |AB+4BC|.

4) Z((AB-CB), AB)
5) (AB,BC);

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

8) | (AB+2BC),(CE - AB)]
9) AB-BC-AC;

10) [[(A&LBC),BC}AC};
11) (AB,BC)-AC

12) opT BekTopa AB;
6. [aHbl koopanHaTbl BeplunH nupamuasl ABCD | Beiumcnnts:



1) 06bem nupamuasbl;

2) anuHy pebpa AB;

3) nnowagp rpanm ABC:

4) yron mexay pebpammn AB 1 AD;

BapuaHTbl
BAPUAHT 1
1.1 a—{1--2-3}6 {3,0;1},C, = 2d +4b,C, =3a - b.
2.1 d=1{13-1,b={3- 3}
3.1 a=1{23; 1} ={1-13},c = {1;,9;,-1}.
4.1 A(-2;3),B(0;-12),C(3—4;5).
5.1 A(121),B(-134),C(0,12).
6.1 A(LL1),B(-L24),C(2,0;6),D(-2;5-1).
7.1 ([([&5].c].).
BAPUAHT 2

12 ¥ =l ) 12y

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(-12;5).
6.2 A(0;50),B(2;3,-4),C(0;0;6), D(-3;1;,-1).

2 ((8[5:6) )

BAPUAHT 3

13 da={-241,b={-27},¢ =5d+3b,C, =2a-b.
2.3 xy =yIn(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;-1-3).
73 [[a,(ﬁm)},d‘}

1.4y = 1
X

2.4 a={1,21},b={312}.

BAPUAHT 4



3.4 a={L2,4},b={21-5,c={L-1-1}.
4.4 yxinx=y
54 xy +y=y?
y
6.4 xy =y—xeX

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

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

45 xy +y=5
55y =J+%

Xy
6.5y —y(l+x)=
7.5 x(y —y)=¢e*

BAPUAHT 6

1.6 a={L4-2},b={11-1},¢, =a+b,c, =4a+2b.
2.6 d={-415},b={1;31}.
36y = 12

cos*x

4.6 A(53-1),B(5;2;0),C(6;4;-1).

5.6 A(-14;2),B(52;3),C(0;12).

6.6 A(6;0;4),B(0;6;4),C(4;6;0),D(0;-6;4).
2

76 [((25]¢).].
BAPUAHT 7
1.7 4={1,-2;5},b ={3,-1,6},¢, =4a-2b,¢, =b -2a.

2.7 a={3-1,2},b={2;3-1}.
3.7 a={L1-1},b ={7;3-6},c = {-11;9}.

Q)
I

Q)
I

|

4.7 A(-3-7:-5),B(0;-1-2),C(2;3,0).
5.7 A(3-21),B(L32),C(241).
6.7 A(32:4),B(24;3),C(4,3-2),D(-4-2-3).

77 ((w5).),
BAPWAHT 8
1.8 4={35-1},b={2-1,1},¢,=6d4-3b,C, =b - 2a.
2.8 a={-4-15},b={1,-31}.
3.8 d=1{2,-4,9},b ={2,0,-3},c ={7,9,-3}.
4.8 A(2-4;6),B(0;-2;4),C(2:3,0).



BAPUAHT 9

—

_ ;—2},b ={1,0;5},¢, =34 +9b,c, =—a - 3.
2.9 d={912},b={-114}.
1,1,1},b ={1,1,-1},¢ = {6;0;5}.
312),C(411).
5.9 A(1;—1;6),B 4,5,-2),C(-13,0).
6.9 A(5-2,-1),B(4;0,0),C(2;51),D(12;5).

79 [[(mﬁ),e],a]
_ BAPWAHT 10

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

3.10 8=1{7;2;3},b ={5,-3;2},¢ = {10,115}

4.10 A(331),B(15-2),C(41L1).

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

6.10 A(4;2;5),B(3;0;4),C(0;2;3),D(5-2;—4).
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19.3.6 lMNMepeyeHb 3agaHMK ANS KOHTPOSILHOW pPaboTbl NO aHANMMTUYECKOW reomeTpumn (2
cemecTp)
KoHTponbHas paboTa

BapwuaHT 1
3apayva 1. [aHbl Tpu nocnegosatenbHble BeplumHbl napannenorpamma A(1;2), B(-1;3),C(-4;-2).
He Haxoas koopanHaThl BepLunHbl D, Hantu:
1) ypaBHeHue cTOpPOHbI AD;
2) ypaBHeHue BbicoTbl BK, onyLieHHoOn n3 BepLlumHbl B Ha cTopoHy AD;
3) AOnuvHy BbicOThI BK;
4) ypaBHeHue guaroHanu BD;
5) TaHreHc yrna mexay guaroHansamuv napansnenorpaMmma.
3anuncatb obuime ypaBHEHUA HANAEHHbIX NPAMbIX. [TOCTPOUTL YepTeX.

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

1) obuwee ypaBHeHue nnockoctn ABC;

2) obliee ypaBHEHME NNOCKOCTN, NpoxoasdLuen Yepes Touky D napannensHo nnockoctn ABC;
3) paccrtogaHue oT Toukm D go nnockoctn ABC;

4) KaHOHW4Yeckue ypaBHeHus npsimon AB;

5) KaHOHWYEeCKMe ypaBHEHWUSA NPSMOW, NpoxoasLen Yepes TouKy D napannensHo npsmon AB;
6) obLlee ypaBHEHME NOCKOCTU, NpoxoasLlen Yepes Touky D nepnenaukynsapHo npsamon AB.
3apaua 3. YpaBHeHVe BTOpOro nopsigka 2x° +9y* —4x+6y+2=0 nytem BblgeneHUsi NosiHOro
KBagpata npuMBECTU K KaHOHMYeckomy Buay. [MOCTpouTb KpuBYlO, onpegensemMyto 3Tum
ypaBHEHUEM.

3apaua 4. Kpvisas 3agaHa B NONspHON cucTemMe KoopauHaT ypasHeHnem P =3¢
TpebyeTcs:

T
1) HaWTW TOYKM, Nexalume Ha kpueon, nasas ¥ 3HauyeHus1 yepes NPOMEXYTOK, PaBHbIi 8
HauuHasi oTr =0 po =27
2) NOCTPOUTb NOJTYYEHHbIE TOYKM;
3) NOCTPOUTb KPUBYHO, COEANHNB MOCTPOEHHbIE TOYKN (OT PYKU UIM C NOMOLLBIO fiekana);

4) COCTaBUTb ypaBHEHME 3TOMN KPUBOW B NMPSIMOYrOSIbHOWN LEKapTOBOW CUCTEME KOOPANHAT.

3agaua 5. [MocTpouTb Ha MNMOCKOCTM TrEeOMETPUYECKOe MECTO To4yek, onpeaenseMoe
HepaBeHCTBaMu

1<x<2
1) xsy$2x;

2) {ys /9 — Xx?

x=>0,y=>0

BapuaHT 2
3apgaya 1. [aHbl Tpu nocrnepoBaTenbHble BepwuHbl napannenorpamma A(-1;2), B(1;-
3),C(4;0). He Haxogsa koopanHaTthl BepLUMHbI D, HanTu:

1) ypaBHeHune cTopoHbl AD;

2) ypaBHeHue BbicOTbl BK, onyLieHHon n3 sBepnHbl B Ha ctopoHy AD;
3) ANMHY BbICOTbI BK;

4) ypaBHeHue anaroHanu BD;

5) TaHreHc yrna mexay guaroHansmu napannenorpaMmma.

3anncatb 06LmMe ypaBHEHUS HanOEeHHbIX NPSMbIX. [TOCTPOUTL YepTeX.

3apava 2. [laHbl Toukn A(1;-2;3), B(2;0;5), C(-1;3;4), D(-2;1;-2). HanTu:
1) obuiee ypaBHeHue nnockoctn ABC;



2) obliee ypaBHeHME NNOCKOCTH, NpoxoadLuen Yepes Touky D napannensHo nnockoctn ABC;

3) paccTtogaHue oT Toukm D oo nnockoctn ABC;

4) KaHOHW4YecKue ypaBHeHus npsimon AB;

5) KaHOHWYeCKMe ypaBHEHNSA NPSMOK, NpoxoasLen Yepes TouKy D napannensHo npsmon AB;

6) KaHOHMYEeCKMe YypaBHEHUSA MPSIMON, NPOXOoAsdllen 4Yepe3d Touyky D nepneHgukynspHo
nnockoctn ABC.

3apaya 3. YpaBHeHMe KpvBOii BTOporo nopsigka X —4y”?+6x+4y-8=0 nytem BblaeneHus
NOJIHOro KBagpaTa NPMBECTU K KaHOHWYeCcKoMy BUay. [oCTpouTb KpuByio.

3apaya 4. KpvBas 3a4aHa B NONSIPHON CUCTEME KOOPAMHAT ypaBHEHEM P = 4cos@
TpebyeTcs:

T
1) HaNTU TOYKK, Nexalume Ha Kpueon, Aasas ¥ 3HauYeHUs Yepes NPOMEXYTOK, PaBHbIN ry
HaumHas oT =0 po =27
2) NOCTPOUTL MOMYYEHHbIE TOYUKM;
3) NOCTPOUTL KPUBYIO, COEAUHMB MNOCTPOEHHbIE TOUKM (OT PYKU UMW C NOMOLLILIO Niekana);

4) COCTaBUTb YpaBHEHME 3TOM KPUBOW B NMPSIMOYroSfibHOW LEeKapTOBOW CUCTEME KoopauHarT.
3apgaya 5. [locTpouTb Ha MNJIOCKOCTM TreoOMeTpuyeckoe MeCcTo TOoueK, ornpeaensiemoe
HepaBeHCTBaMu

y > x?
1) {y—xso;
{xs\/4—y2

x=20,y=0

19.3.7 TlepeyeHb 3apjaHMU ANA  KOHTPOSIbHOM paboTbl MO  OObLIKHOBEHHbIM
anddepeHumanbHbIM ypaBHeHUsIM (2 cemecTp)
KoHTponbHasa paboTa

BapuaHTt 1
1. Hantum obuiee pewerHne gnddepeHumnanbHbIX YPpaBHEHNNA:
a)(x* =y )y’ =2xy; y=(yf -1
B) ;
2Xy
B) Xy —y=x": I.)Xy'+y=3_

2. Hantn 4actHoe pelweHne gudpdepeHumnansHOro ypaBHEHUs, YyaoBneTBopsatolee
HavanbHbIM yenosusiv Y + 4y +4y = e, y(0)=1,y'(0) =-1.

dx
a?:3x+y

3. Hantun obuwee pelwieHne cuctemol auddepeHumanbHbIX YpaBHEHNI .
—X:8x+y
dt

4. 3anucaTb ypaBHEHME KPWUBOWN, NPOXOOSLLEN Yepe3 TOuKy A(5;2), €CNnn U3BECTHO, YTO

YrnoBon KoaduUMEHT KacaTenbHon B nobon ee Touke B 3 pa3 bGornblie yrrioBoro
KoahpuumeHTa npamMon, coegmHsoLwen To4ky A ¢ Ha4yanom KoopanHar.



o o

o o

HaiiTn obluee pelueHve anddepeHLmansHoro ypasHeHus Y  =Sinx
HaiiTu obliee pelleHne AuddepeHUManbHOro ypaBHEHUS METOAOM  Bapualmu

X

n e
NPOU3BONbHbLIX MOCTOAHHbIX Y — Y = o 1
BapwuaHT 2
Hantun obuwiee pewenve andpdepeHumanbHbiX YpaBHEHNUN:
a)Xy' = yIn(y/x); B) X’y +x°y =1
6) ydx—2xdy=2y4dy; X' -y= x? +y?

Hantu 4acTtHoe pelweHve anddepeHunansHOro YypaBHEHUS, YOOBeTBOpsioLLee
HauanbHbiM yenosusm Y +4Y =12y =8sin2x;y(0) = -1,y'(0) =1.

dx

a?:4x+6y
Hantn obwee pelweHne cuctemsl guddepeHumnanbHbIX YpaBHEHNI .

Yy _

— =4x+2y

dt

Hantn ypaBHeHne KpuBon, npoxogsuwien vepes Touky A(10, 10) u, obnagatowen tem
CBOWCTBOM, YTO OTPE30K, OTCEKaeMbl Ha ocu abcumcc kacaTenbHOW, NPOBEAEHHOWN B
noboKr ToUKe KPUBOWN, paBeH KyOy abcumMcChbl TOYKM KacaHuS.

1

Haiitu obluee pelenme AnddepeHUmansHoro ypasHeHus Y =

Hantm oOwee peweHne aunddepeHunanbHOro ypasHeHUss MeTOAOM Bapuaumm
3X

MPOU3BOSIbHBIX MOCTOAHHBLIX Y —6Y'+9y =

BapwuaHT 3
Hantn obwee peweHne andpgepeHumanbHbiX YypaBHEHUMN:
a)(1+x2)y’—2xy:(1+x2)2; B)y'X|nX=Y;
Xy' +y= 2, y
6) y y=y y r)Xyrzy_XeX.

Hantn 4acTtHoe peweHne anddepeHumansHOro YypaBHEHUs, yOoBreTBopsolee

HavanbHbIM ycroeuam Y —6y' —7y = X2 —X; y(0) =1 y'(0) =1.

dx

a¥=—5x—4y
Hantn obwee pelweHne cuctemsol guddepeHumanbHbiX YpaBHEHNI dy .

— =-2X-3y

dt

Hantn ypaBHeHue KpuBoW, npoxogsdiwien uvepe3 Touky A(1l, 4) un, obnagawowen tem
CBOWCTBOM, YTO OTPE30K, OTCEKaeMbli Ha OCU opavHaT NoboN KacaTerbHOW, paBeH
yOBOEHHOM abcumcce TOYKM KacaHus.

Haiitu obLiee pelueHne anddepeHumnansHoro ypasHeHns Y' = y'e’

Haintn o6wee pelweHne AuddepeHUmansHoro ypaBHEHUS MeTodoM — Bapuauum

2
NPOU3BOSIbHbIX MOCTOSAHHbLIX Y + Y =Clg“X .



BapuaHT 4
Hantn obuee pewweHmne andpdepeHumanbHbiX YpaBHEHUN:
Xy'+y=5. Y X
a ; S A
) B)Y =% F v

6)Y —yd+x)=x; nxy' -y)=e’,

HaiiTm uvacTHoe pelueHne A depeHUMans-HOro YpaBHEHWs,  YAOBReTBopsioLiee
HayanbHbIM ycrnosusam Y’ + 4y = g2 y(0)=1,y'(0) =-2.

dx
P 3X—y
Hantn obee pelwieHme cuctemol gudpdepeHumnanbHbIX YpaBHEHNI .
Yy _
—=4Xx+2y
dt

Hantn ypaBHeHMe KpuBOW, npoxogsuwen 4vepes Touky B(3, 4) n, obnagatowen tem
CBOMCTBOM, 4YTO OTPE30K, OTCEKaeMbll Ha OCW opauHaT Nobon KacaTesfibHOW, paBeH
yOBOEHHOMY MOAYII0 pafuyC-BeKkTopa TOYKN KacaHUs.

1
cos® X
Hantn obwee peweHve avddepeHUnansHoro ypaBHEHUSS METOOOM  Bapuauuu

X

MPOU3BONbHBIX MOCTOSAHHBIX Y —2Y'+Y = x2e+1'

Haitn obLiee pelueHne amddepeHumansHoro ypaBHenns Y =

KpMTepI/IVI OL€HOK KOHTPOJIbHbIX pa60T

OTBeT oueHnBaeTCca OTMETKOM «5», ecnu:

e paboTa BbiNOSIHEHA MOMTHOCTbLIO;

e B JIOMTMYECKMX paccyXaeHnsax n o60cHOBaHNSAX HET NpobenoB 1 oWnboK;

e B pELIEeHMM HET MaTeEMATUYECKMX OLUMOOK (BO3MOXHA OOHA HETOYHOCTb, OMUCKA,
He ABNAOLWAsACA CrneacTBMEM  HE3HaHMs WM HEenoHWMaHus  y4yebHoro
mMartepwmana);

OTmeTKa «4» cTaBUTCS, ECIN:

e paboTa BbINOSIHEHA MOMHOCTbLI, HO 0OOCHOBaHMSA LLAroB peLleHnst He4oCTaTOuHbI
(ecnn  ymeHus 0OOCHOBbIBaTb pPaCCYXOEHMSI HE SABMANUCL ChneuMarnbHbIM
00BbEKTOM NPOBEPKN);

e [JonyuweHa ogHa owmnbka unm asa-Tpu.

OTtmeTka «3» cTaBUTCS, ECIN:

e [JonyuweHbl 6onee ogHon owmnbkn nnn Gonee AByx- TPEX HEAOYETOB B BblKNaaKax,
yepTexax unu rpadmkax, HO CTyOeHT BnageeT obsA3aTenbHbIMU YMEHUSIMU MO
npoBepsieMon TeEME.

OTMmeTKa «2» cTaBUTCH, ECNU:

e [ONyLWEHbl CyLEeCTBEHHble OWMWOKM, MokKasaBlMe, YTO CTyAEeHT He Brageet
o6s3aTenbHbIMM 3HAaHMSIMM MO 4aHHOW TemMe B NOSIHOW Mepe;

e paboTa nokasana MnOMIHOE OTCYTCTBME Y Yy4alerocss obs3aTenbHbiX 3HaHWUR,
YMEHMI NO NPOBEPSEMON TEME UMW 3HAYUTENbHAA YacTb PaboTbl BbINOSIHEHA HE
CaMOCTOATENBHO.



Mpumep KOHTPONbHO-U3MepUuTenLHoro matepuana Ne1
no y4yebHoun gucuunnuHe 51.0.16 MatemaTnyeckun aHanus

HanpaBneHune nogrotoBku / cneumnanbHOCTb
Ovcunnnuna

Kypc

30.05.02MeaunumnHckasn 6uodmsmka
B1.0.16 MatemaTtuyecknn aHanu3
1

dopma 0byueHua O4YHOEe
Bup atTrectauumn NPOMeXyTo4yHas
Bug koHTpons 3aver
Bunet 1
1. Mpepen nepemMeHHown BEINNYNHBI. Onpepenexue

nocrnegoBaTernbHOCTEN.

YTBEP>XOAHO
3aBepytoLmin kacdpeapom
MaTemMaTU4eCcKoro aHanmsa

A.[l. baes
rnoodnuck, pacwugposka noonucu

20

npeaena Ha A3blKe

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

YHKUMN.

3. Hantn y4yactkm BoO3pacTaHus,

f(x)=/8x" —x*.

yOblBaHNS M TOYKU aKCTpeMyMa  hyHKLMM

Mpenogasartenb

M.B. JasbigoBa

rnoodnuck pacuwugposka nodnucu



MpuMep KOHTPONbHO-U3MepuUTeribHOoro martepuana Ne2
no yye6Houn aucuunnude 61.0.16 MatemaTnyeckmn aHanus

HanpaBneHne noarotoBku / cneymanbHOCTb
OucumnnuHa

Kypc

dopma 06yueHus

Bwupg atTectauumn

Bupg koHTpons

=

YTBEPXOAHO
3aBepytoLumii kacpeapom
MaTeEMaTU4eCcKoro aHanmsa

A.ll. baeB

nodnuck, pacwugposka nodnucu

30.05.02 MeaunumHckasn buodusmka
B1.0.16 MatemaTtuyecknn aHanu3
1

OYHOEe

NPOMeXyTouHas

3K3aMeH

Bunet 1

2. PeweHnne npoctenwmx  guddepeHumnanbHblX — ypaBHEHUN
NPUBOASALLNXCA K YPABHEHUAM C pasaensaowmMMncsa nepeMeHHbIMN.

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

MpenogaBsartens
nodnucek

20

CuvcTeMbl NMHEHbIX anrebpanyecknx ypaBHEHUN, OCHOBHbIE MOHATUS U ONpeaeneHus.

nepBoro nop4aaka,

M.b. [aBbigoBa
pacwucgpposka nodnucu



19.4. MeTogmyeckue Mmartepuanbl, onpegenswowme npoueaypbl OLEHUBAHUA 3HaHUW,
YMEHWN, HaBbIKOB U (MNK) oONbiTa AOeATEeNIbHOCTW, XapaKTepu3yrLwux 3Tanbl
cdopmMupoBaHMA KOMNeTeHLUN

OueHka 3HaHWW, YMEHWA U HaBbIKOB, XapakTtepusylowass aTtanbl  HopMUPOBaHNA
KOMMETEHUMA B paMKax W3YyYeHUs OUCUUNNUHBLI, OCYLLEeCTBNSeTCS B XOA4e TeKywen u
NPOMEXYTOYHOW aTTecTauun.

Tekywas atrectayus NpoBoaUTCHA B COOTBETCTBUM C [1onoXeHneM O TeKyLLen atTectaumm
obyyalowmnxca no nporpammam Bbicliero obpas3oBaHusi BOPOHEXCKOro rocygapcTBEHHOro
yHMBepcuTeTa. Tekylasa aTrectaumsa npoBoanTcs B (popmax KOHTPOSIbHbIX M nabopaToOpHbIX
paboT. Kputepum oueHnBaHnsa NpuBeaeHbI BbILLE.

MpomexyToyHaa aTTecTaumsa nNpoBOAUTCS B COOTBETCTBMM C  [lonoxeHwem o
NMPOMEXYTOYHOWN aTTecTauumn obyyaroLwmxcs No NporpaMmmam BbicLLero obpasoBaHus.

KOHTpOMbHO-U3MepuTenbHblE MaTepuanbl NPOMEXYTOYHOW aTTecTauum BKN4YalT B cebs
TeopeTnyeckne BOMPOCHI, MO3BOMAKOLME OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHUA U
npakTu4yeckoe 3agaHuve, NO3BOSAKLWEE OUEHUTb CTeneHb CHOPMUMPOBAHHOCTU YMEHUN U
HaBbIKOB,.

Mpn oOuEeHMBAHUM UCMOMb3YITCHA KayYeCTBEHHblEe LWKanbl OueHOK. KpuTepuu oueHnBaHuS
npuBeAeHb! BhiLLE.

®doHO  OUEHOYHbIX cpeaAcTB CPOPMUPOBAHHOCTU  KOMMETEHUUA  CTYOEHTOB,
pekoMeHAyeMbIN AN NpoBeAeHUA AUarHOCTUYeCKUX paboTt

Hepequb 3agaHuu ons npoBepKu C(*)OpMVIpOBaHHOCTVI KoMnetTeHUUun

et -1
lim

x=0 Sin 2X
1. [omp3ysick npaBmioM JlonuTas, HAUTH npenen QyHKIHHA , YKa3aB OJIUH BEPHBIU OTBET:

a) 2
6)0
B) 0,5

') 6ECKOHEYHOCTh

)3

2. Haiitu nHTEpBa MOHOTOHHOTO yOBIBaHUS (DYyHKITHH f (X) =x*-3x°
a) (0,3)

6) (0,2)

B) (-1.1)

r) (-2,2)

1) (0,-1)

2) cUTyalMOHHBIE 33JJaHUs C Pa3BEPHYTHIM OTBETOM CIIOJKHBIE

N3BecTHO, YTO CKOPOCTHh pa3MHOKEHUsI OaKTepui, BI3bIBAIONINX MHEKINOHHOE 3a00seBaHue, B 3 pas3a
BBIIIIE, YeM KOJIMYeCTBO OakTepuil B JaHHBI MOMEHT BpeMeHM . HaliTh 3aBUCHMMOCTH HM3MEHEHUS
KOJIM4YecTBa OaKTepuil OT BPEMEHH.

o o X
Pemenne: O603HaYMM KOJTWYECTBO OaKTEepHid, UMEIOIINXCS B TAaHHBIA MOMEHT, depe3 X . Torma E =kx,

rae k =3 - ko3pdunueHT nponopuroHaIbHOCTH.

B 3TOM ypaBHEHHHU pa3AenuM NEPEMEHHBIE U IPOUHTETPUPYEM €T0:
adx o ordl .
e .f? ‘*%“.f{‘r"-' x=lt+hn O
hx=he +InC.

HOTCHL[I/IpyCM MOCJICIHEC BBIPAKCHUC!


https://studopedia.ru/4_132241_obshchaya-harakteristika-bakteriy-i-ih-znachenie-v-prirode.html

x=Ce"

ITonaras, yto npu t=0 X =X0, noxyuum C =x o . CiaenoBaTesbHO,
it

X=X .

Tax kak K=3, OKOHYATEIBbHO MOJyYaEM:

OtBeT: X = X,&"

PeweHne: OB03HAYUM KONWYeCTEO DaKTepuil, UMEKWKMXCA B AHHLIR MOMEHT, Yepes x.
c

e
Torga — =k, roek =3 - Koa(@PULKWEHT NPONOPLWOHANEHOCTH.
ct
B 3T0OM ypaBHEHWUW pa3znenm NepemeHHsle M NPOUHTEpUPYEeM ero:
e Coede e
= kdr, =& i

: - Ihx=ki+h C:
mrx=he* +InC

MNMoTeHunpyem nocneaHes BelpakeHne

x= g%

[Monaraa, 4To NPEK =0 x=xe¢, NONYYUM C=x0. Cn el0BaTeNBHO,
N -

X=Xx,e .

Tax kaw k=3, OKOHMAT SNBEHO IO HEEM

OTBeT: x=xe”
3) CUTyaIlMOHHBIC C PA3BEPHYTHIM OTBETOM MPOCTHIC:

2 N
Temmneparypa Tena 3agana 3akoHom Y = X~ + 3X —1. Haiiti cKopOCTh H3MEHEHHS TeMIIEPaTyphl B MOMEHT BPEMEHH 2 CeK.

Pemenue:
CKopocTh N3MEHEHHS TEMIIEPATyphl €CTh TPOU3BOHAS (QyHKINU:

y' =2x+3,

Jlajee, B MOMEHT BPEMEHHU X=2 UMeeM:

J'(:j=:."{+3=? y/(2):2X+3:7

Oteert: 7

4) 3ajanusi, TPEOYIOIIEr0 KOPOTKOTO OTBETA:

0z

5. 3HaueHue YaCTHOW IPOU3BOTHOM ax B Touke (-1,1) oT GpyHkImu z=7Xy+5x-4y+10
paBHo. ..

Z
Pemenue: HaiiieM 4aCTHYIO IPOU3BOAHYIO 6_ =7y+5;
X

0z
—(-1,1)=-2
6x( )

OrtBer: -2

CTpyKTypa, KpUTepun U1 LLKanbl OLleHUBaHUA:
[nsa oueHnBaHMA BbINOMHEHMSA 3a4aHUI UCnonb3yeTcs bannbHas wkana:
1) 3aKpbITble 3a4aHus (TECTOBLIE, CPEeAHUI YPOBEHb CITOXHOCTW):
e 1 6ann — ykasaH BepHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbIN OTBET, B TOM YMCII€ YaCTUYHO.
2) OTKPbITbIE 3aaHu1s (TECTOBLIE, NOBbILUEHHbLIN YPOBEHb CITOXXHOCTM):
e 2 BGanna — ykasaH BepHbI OTBET;
e (0 6Gannos — ykasaH HEBEpPHbIA OTBET, B TOM YMCIIE YaCTUYHO.
3) OTKpbITbIE 3a4aHUS (MUHWU-KENCbI, CPEAHUA YPOBEHb CIOXHOCTH):
e 5 GannoB — 3ajaHue BbINOIHEHO BepHO (MONyYeH MNpaBuibHbIA OTBET, OOOCHOBaH
(aprymeHTMpoBaH) xop BbINOMNHeHUs (Mpy HEOBXoOUMOCTN));




e 2 Ganna — BbINOMIHEHWE 3a4aHUS COAEPXKUT He3HaAYUTENbHblE OWMOKM, HO NpuBeaeH
NPaBUmbHbLIN  XOL pPacCYyXOEHUW, WM  NoSiydeH BepHbI OTBET, HO OTCYTCTBYeT
oB6oCHOBaHME Xxoda €ero BbINOSIHEHUSA (ecnv OHO ObIo HeobxoguMbiM), UK 3agaHve
BbIMOSIHEHO HE MOSIHOCTbIO, HO MOMyYeHbl MPOMEXYTOYHbIE (YaCTUYHbIe) pesyrbTaThl,
oTpaxarlune NpaBUNbHOCTbL XOA4a BbINOMHEHUA 3aJaHus, unu, B Criydae ecnv 3ajaHue
COCTOUT U3 BbINOSIHEHNST HECKONbKNX noasagaHun, 50% KOTopbIX BbINOSTHEHO BEPHO;

e 0 GannoB — 3agjaHuMe He BbIMOMHEHO WAWN BbINOSIHEHO HEBEPHO (XO4 BbINOSIHEHUS
OLWNBOYEH UK COAEPXKMUT rpydble OWMBKKM, 3HAYMTENBHO BRMSIOLWNE Ha AanbHenwee ero
n3yyeHue).



