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PABOYASA NPOrPAMMA YYEEHOW OUCLUUMITNHDI

B1.0.16 MaTtemaTunyeckumm aHanums

1. Wndp n HanmeHoBaHue cneuunanbHocTUu: 30.05.01 MeauumHckas Guoxnmma
2. Cneunanusaumsa: MegmumHckasa bnoxmmms

3. KBanudumkauusa BbinyckHuka: Bpay-6moxmmmk

4. dopma oby4yeHuUA: oYHas

5. Kadegpa, oTBevawlwass 3a peanusauuio AUCLMUNMMUHBE: MaTemMaTU4ecKoro aHanusa
mMaTeMaTnyeckoro dakynbTeTa

6. CoctaButenu nporpammbl: [laBbigoBa Mawns bopucosHa, JOLIEHT, KaHgmnoat
PU3MKO-MaTEMaATUYECKMUX HAYK

7. PekomeHpoBaHa: Hay4YyHO-METOAMYECKMM COBETOM MaTemMatuyeckoro dakynbTeTa,
npotokon ot 25.06.2021, Ne 0500-04

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



9.llenu n 3apaum y4eO6HON ANCLUUNIIUHDI:

Llenb nayyeHua gaHHom UCUUNIIUHDI:

- cnocobcTBoBaTbL OBMAfEHUIO CTyAEHTaMU MaTeMaTUYeCckuM annapaTtom, HeobxoaumbiM Anst
peleHns TeopeTUYECKUX W MpPaKTUYECKMX 3agad, pasBuTME Y CTYLEHTOB CNOCOBHOCTM
CaMOCTOATENbHOIO  M3Yy4YeHUs  MaTemMaTUdeckon nuTepaTypbl WM YMEHUsI  BblpaxaTb
MaTeEMaTUYEeCKUM A3bIKOM €CTECTBEHHOHAYYHbIE N KIMHNYECKME 3a0a4uu;

- cnocobcTBOBaTb POPMUPOBAHNIO Y CTYAEHTOB-KUOEPHETUKOB CUCTEMHbBIX 3HAHUN, YMEHUN N
HaBblKOB NO MPUMMEHEHMIO MaTeMaTM4ecKoro annapata Afs  peweHuss  HayudHbIX,
NPON3BOLCTBEHHbIX N Y4E€OHbIX 3a4au.

3agayum n3yyveHnsa anUCLMNIMHLbI:

- npuobpeTeHne CTyaeHTamu METOAOSIOMMYECKON HanpaBfiEHHOCTH,
pelleHnsa npobnem gokasaTenibHOM MeaULNHBI;

- dopMMpoBaHNE Yy CTYLEHTOB JIOMMYECKOrO MbILWIIEHUS, YMEHUA TOYHO POpMYynNMpoBaTb
3agayvy, CNocoOHOCTb BbIYMEHATL FMaBHOE W BTOPOCTENEHHOE, YMEHUs AenaTb BbiBOAbl Ha
OCHOBaHWUW NOJSTYYEHHbIX PE3YNbTaTOB U3MEPEHUI;

- obyyeHne CTyOeHTOB MeTodaM MaTemMaTU4yecKOro aHanmsa, KOTopble MPUMEHATCA B
MeauuuHe AOns  MoOenMpoBaHUA MNPOLECCOB M MO3BONSAT U3BMEKaTb Heobxogmmyto
NHpopmaunio M3 pesynbTaTtoB HabNAEHUN U N3MEPEHUI, OLEHUBATbL CTEMNEHb HAOEXHOCTU
NOSNTYYEHHbIX OAHHbIX;

- (bOpMMNpPOBaHME HABLIKOB N3Y4YEHMSI HAYYHOWN NuTepaTypbl.

CyLleCcTBeHHON AJ1S

10. MecTo y4yebHOM AncUMNIUHBLI B cTpyKType OOI:

YyebHasa pgucuunnuHa «MaTtemaTundeckuin aHanm3» OTHocuTcs K OasoBon 4actm bnoka 1
«OucumnnuHbl (Mogynn)» PepepanbHOro rocygapCrBEHHOro obpasoBaTenbHOro craHgapTa
Bbicwero obpasosaHus no cneyunansHoctn 30.05.01 MeguumHckasa 6uoxmmus (cneumanucr).
YyebHas aucumnnunHa «MaTtemaTudeckunm aHanmsy SBnseTcs npealwecTBylowen ans
cnefylowmnx  OUCUMNAnH:  «Teopus BeposITHOCTEM UM MaTtemaTuyeckas CTaTUCTUKay,
«MHopmaTuka, meanumHckas nHgopmatmka», «Ontuka n atoMHasa dusuvkay, «dusndeckas
xummsay, «MegmumHcKasa aneKkTpoHUKay.

3HaHWs, HaBbIKM U YMEHUS, MOMYyYEHHbIE MPU OCBOEHUM AaHHOW AUCUUMIUHBI HEOBXOAMMBI
oby4yarowlemMycss AN OCYLUECTBNEHUS  MEeOULMHCKOM M Hay4yHO-UccrieaoBaTenbCKon
AEeATEeNbHOCTU.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs MO AUcuUNNUMHe/MoAaynio (3HaHUA, YMEHUS,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3ynbTaTamMuM OCBOEHUs o6pa3oBaTefibHON
nporpamMmbl (KOMNETEHLUUSAMU BbIMYCKHUKOB):

Kog HassaHue Koa(bl) WugukaTop(bl) lMnaHnpyemble pesynbTaTtbl 0Oy4eHns
KOMMeTeHLMm
Or1K- CnocobeH 3HaTb: OCHOBHblE TEPMWHbI W WHCTPYMEHTHI
1 ncrnonb3oBaTthb U MaTeMaTu4ecKkoro aHanuaa, mMeToabl
NPUMEHATb Wcnonbayet CaMOKOHTPONS M NpMOBPETEHNS HOBbLIX HABLIKOB
dyHaameHTanbHbl | OMK-1.2 | ocHOBHbIE
€ 1 NpuknagHole €CTeCTBEHHOHaYy4Hbl | yMeTb: abCTpaKkTHO MbICNUTb, aHanM3npoBaTb,
MeanLUMHCKKe, € NOHATUA N METOAbl | CAMOCTOSATENBLHO ~ MNPUMEHATbL  MeTodbl U
eCcTeCTBEHHOHay4H nccnegoBaHWA  npw | cpeacTBa NO3HaHWS, OOYyYEHUs U CaMOKOHTPOSS
ble 3HaHMA ans peLleHnm Ans NpuobpeTeHns HOBbIX 3HaHWA U YMEHWI, B
NOCTaHOBKN U npodeccuoHarnbHbIX | TOM YUCIe B HOBbIX 0OMacTsix, HenocpeaCTBEHHO
peleHnsd 3agad He CBf3aHHbIX CO cdeporn [OeATenbHOCTU,
CTaHOapPTHbIX 1 pasBUTMA coumanbHbIX U NPOdeCcCnoHanbHbIX
WHHOBALMOHHbIX KOMMeTeHUMNn, N3MeHeHust BMaa cBoe
3apad npodeccnoHanbHOn AeATeNbHOCTH
npogeccuoHansHo
" [eaTensHoCTu BnageTb (nmeTb HaBbIK(K)): npuemamm
NpUMEeHeHus OCHOBHbIX MaTeMaTU4eCcKnx
MOHATUI " MeTod0B npu peLleHun

FlpO(*)eCCI/IOHaJ'IbeIX 3agad




12. O6bem gucuMNuHBbI B 3a4eTHbIX eanHUuLax/vyac (s coomsemcmsuu ¢ y4e6HbIM MIaHoM) —

6 3ET / 216 yacos.

PopmMma NPOMEXYTOYHOWN aTTecTauum (savem/sksameH) — 3adeT (1 cemecTtp), ak3ameH (2
cemecTp).

13. Buabl y4ebHown paboThbl

Bug yuebHow paboTbl

TpynoemMkocTb

o cemecTtpam

Bcero

1 cemecTp 2 cemecTp

AyauTopHbIe 3aHATUS

96 48 48

B TOM 4Hucne: nekumn

32 16 16

npakTn4eckne

64 32 32

MK

26 18 8

CamocTtosaTensHas pabota

58 42 16

KoHTponb

36 36

WNToro:

216 108 108

13.1. CogepxxaHvue AUCUUNIUHBI

n/n

HaumeHoBaHwue pasgena
ONCUMNNUHbI

CopepxaHve pasgena AMCunnimHbl

1. Nekuun

1.1

BBegeHne B maremaTtuyeckum
aHanua

Mpegoen nepemeHHon BenuuuHbl. OnpegeneHve npegena Ha s3blke
nocnegosartenbHocTen. ApudmeTudeckne OEencTBua Hag npegenamu.
Onpegenenne dyHkumK. MNoHaTHe cnoxHon dyHkumn. Knaccudumkaums
3MneMeHTapHbIX PYHKLMI (uenble paunoHanbHble, ApobHo-
pauvoHanbHble, MppaunoHanbHble, TpaHcueHaeHTHble). OnpegenexHve
npegena yHkumn. beckoHeyHo Mamnas u  Gonblwas  OYHKUUK.
HenpepblBHOCTE  OYHKUMM B TOYKke. TOYKM paspbiBa U UX
knaccudukaums. CBoMCcTBa OYHKLNA, HENPEPbIBHBIX HA OTPEes3Ke.

1.2

OndpdepeHunansHoe
ucuncrieHne yHKLMU OOHOro
nepemMeHHoro

MoHATMe nponsBoAHON. [eomeTpuyeckMin ©n  PU3NYECKNA  CMbICH
nponssogHon. OuddepeHumpyemocTb ¢yHKUMN. OCHOBHblE MpaBuna
anddepeHunpoBaHus. MponsBogHble CROXHOW yHKUUK, obpaTHOWM
dyHKumKn. MNoHsaTue anddepeHumnana. MpubNMKEHHbIE BbIYUCIIEHUSA C
noMmowblo  aundpdpepeHumana. [Npou3BogHble  BbICLIMX — NOPSOKOB
pasnuyHbiX QyHKUMn. OuddepeHuymnansl BbicwnxX nopsakos. [Mpasuno
JlonuTtansa. WiccneposaHne dyHKUUMW MeTodamu aHanusa. WHtepsansl
MOHOTOHHOTO N3MEHeHUsI dyHKL MK, OKcTpemym dyHKUMK.
WccrnepoBaHne yHKUMM Ha OSKCTPEMYM C MOMOLLbIO  MPOU3BOOHOW
BTOPOro mnopsaka. Y4yacTku BbINYKNOCTU rpaduka dyHKUun. Touku
nepernba. AcumnToTbl rpadmka dyHkumMm. ObLlas cxema nccnenoBaHms

rpacprka yHKUNN.

1.3

WHTerpansHoe ncyucneHve
dYHKUUKN OOHOrO NepemMeHHoro

HeonpepneneHHbi WHTerpan (onpepeneHue HeonpeaeneHHoro
WHTErpana, ero CBOWCTBa, Tabnuua HeonpeaeneHHbIX WHTErpanos).
MeToa WHTErpupoBaHUs, OCHOBaHHbIA Ha WHBAPUAHTHOCTU OPMbI
HeonpedeneHHOro  WHTerpana  (MeTo4  3aMeHbl  NepeMeHHOW).
WHTerpupoBaHue no yactam. MHTerpupoBaHue ApoOHO-pauvoHanbHbIX
BbIpaXXEeHUN (MHTerpupoBaHue pgpoben npocTenwero Buaa, MOHATUE
HenpaBuIbHOM [pobu, pasnoXxeHne MnpaBUiibHOM Apobu Ha Ccymmy

NPOCTENLLINX apoben). WHTerpuposaHune TPUrOHOMETPUYECKMX
BbIpaXXeHUN.
OnpeaeneHHbIn uHTerpan (onpepenenue Ha

OCHOBE reoMeTpUYECcKoi 3aaum o NnoLLaam KpUBONMHENHOM Tpaneumn),
€ro CBOWCTBA. VIHTerpan ¢ nepeMeHHblM BEpXHUM npegenom. Popmyna




HbtoToHa — JlenbHuua. 3ameHa MepeMeHHon B OnpeaeneHHOM
MHTerpane. HTerpmpoBaHme no YacTtsam.

leomeTpuyeckne UM uU3MYeckMe 3agadm C  UCNOSib30BaHWEM
onpeferneHHoro mHterpana (BblYMCREHUEe nnowaam nnockon urypel,
BbluMcrieHne paboTel nepemMeHHon cunbl). HecobCTBEHHbIE WHTErpansl
(OT HeorpaHMYeHHbIX (PYHKLMI, C BECKOHEeYHbIMW Npeaenamm).

1.4

OudbdepeHuymansHoe
ncymcneHue YyHKLUMM
HECKOJTbKMX NepeMeHHbIX

@OYHKUMM ~ HECKOMbKUX  nepemeHHbIX  (onpegeneHve,  obnactb
onpegenenus). MNpegen yHKUUU HECKONbKUX MNEepPEeMEHHbIX, Cnocobbl
BbluMcneHusa. HenpepbiBHOCTE  yHKUmMM. OnpegeneHme  4acTHbIX
NPOU3BOAHbIX, UX rEOMETPUYECKUIA CMbICA. MonHbIN anddepeHumnan Kak
cymma YaCTHbIX anddepeHunanos, NpUnoXxeHne MOHOro
andbdepeHumana.

lMponsBoaHble BbICIMX MOPSAKOB (0003HaYeHWe, MOHATUMHBIA CMbICHT,
AoKasaTensCcTBo TeopeMbl o CMELLaHHbIX NPON3BOAHbIX).
OundpdepeHumnansl BbICLUMX NOPSIAKOB.
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WHTerpansHoe ncyucneHve
dyHKUUN HECKONbKUX
nepemMeHHbIX

UHTerpupoBaHue dyHKUUA OBYX nepeMeHHbiX. OnpegeneHve ABOWMHOMO
WHTEerpana, ero reoMeTpuyecKMi CMbICN, CBOWCTBA. BblumucneHne
OBOVHOro WHTErpana ans npamoyrofibHOW U KPMBONMHENHOW obnacTen.
3ameHa nepeMeHHON B ABOWMHOM uWHTerpane. [lpunoxeHne [BOWHOroO
MHTErpana K BblYUCIIEHUIO Nrowagen nnockux curyp n uanyeckmnx
BEMUYUH.

1.6

JInHenHas anrebpa.
BekTopHas anrebpa

MaTpuubl. OCHOBHble MOHATUA W ONpefernieHnsl, OCHOBHble BUAbI
matpuy. Onepaumm Hag watpudamn. Onpegenvtenn 2, 3, n-ro
nopsigkoB m nx ceorctea. ObpaTHasa matpuua. Teopema cyLecTBOBaHMWSA
W eOuHCTBEHHOCTM obpaTHom mMatpuubl. HaxoxpgeHne obpaTHon
mMaTtpuubl. PeweHne wmaTpudHbiXx ypaBHeHun. dopmynbl Kpamepa.
CuncteMbl NMMHENHBIX anrebpanyeckux ypaBHEHWIA, OCHOBHbBIE MOHATUS U
onpegeneHna. COBMECTHOCTb CUCTEM JUHEWHbIX anrebpanyeckux
ypaBHeHun. Teopema KpoHekepa — Kanennu. MeTtoabl HaxoxgeHus
peleHns CUCTEMbl TMHENHbIX anrebpanvyeckux ypaBHeHUn (MmeTopn
Kpamepa, meton [aycca, maTpuuHbin mMeTtog). OgHOpPOAHbIE CUCTEMBI
nuHenHbix  anrebpandeckux ypaBHeHWW. OCHOBHble MOHATUA U
onpegenenunsi. dyHaameHTanbHass cuctema peweHuin. OnpepenexHve
BEKTOpa KakK afeMeHTa NMHEeNHOro NpocTpaHCTBa. JIMHenHble onepaumm
Hag BekTopamu. CKansipHOe, BEKTOpPHOE, CMellaHHOe W [ABOWHOE
BEKTOPHOE  MPOW3BEAEHUS BEKTOPOB, WX OCHOBHble CBOWCTBA,
reomMeTpuyecknn n duamdecknin cmbicn. KoopauHaTHOE BblpaXKeHue
npou3BefeHni BEKTOPOB.

1.7

AHanuTnyeckas reomeTpua

O6wmne MNOHATUS O NWUHWMKW, TMOBEPXHOCTU. YpaBHEHWUS fUHUA W
nosepxHocten. [lonsipHble koopauHaTtbl. [lpaMas Ha  NIOCKOCTH.
PasnuyHble dopMbl ypaBHEHUA MPSMON Ha nnockoctn. BsaumHoe
nonoXeHme npsAMbIX Ha nrockoctn. [lpaMas M NIOCKOCTb B
NpocTpaHCcTBe. YpaBHEHUS [MMOCKOCTU U YpaBHEHUS nNpsMON B
npoctpaHcTBe. B3ammHoe pacnonoxeHue nNpAMbIX U MNNOCKOCTEN.
eomeTpuyeckme onpegeneHus KpvBbIX BTOPOro nopsgka (annunc,
rmnepbona, napabona). BbiBoA KAHOHWYECKNX YPaBHEHWUIN 3TUX KPUBBIX,
NMoCTPOEHWE KPUBBLIX BTOPOro mnopsgka Mo WX  KaHOHUYECKOMY
ypaBHeHuto. [MpeobpasoBaHne [eKapTOBbIX KOOpPAWHAT Ha MfOCKOCTU.
MNpuvBeneHne oOLWero ypaBHEHUS KPUBOW BTOPOro nopsigka K
KaHoHW4yeckoMy Buay. [loBepxHOCTWM BTOpOro nopsgka (snnuncoug,
napabonovabl, runep6onongpl, LUUAMHAP, KOHYC), WX KaHOHWYecKune
ypaBHeHuns. MeTop cedeHuid B unccrieoBaHUM (POpMbl NMOBEPXHOCTEMN.
MpuBegeHne oOLWEr0 ypaBHEHUS KPUBOW U MNOBEPXHOCTU BTOPOro
nopsiika K KaHOHW4YeCcKoMy BUAY.

1.8

OObIKHOBEHHbIE
andbdepeHumanbHble
ypaBHEHUsI

Obwwe NMOHATUA Teopuun anddepeHumanbHbIX ypaBHEHWI.
OundpdbepeHumnansHble ypaBHeHus I nopsgka, paspelleHHble
OTHOCUTENBLHO npomnssogHon. YactHoe " obLee pelueHue
anddepeHUnansHOro ypaBHEHUS nepBoro nopsiaka. YpaBHeHUA C
pasgenstoLwmMmmncs nepemMeHHbIMMU. PelwweHune NPOCTENLLNX
anddepeHUmnanbHbIX ypaBHEHUI NEpBOro nopsiaka, NPUBOASLLUXCH K
ypaBHEHWNSAM C pasaensaoLLmMMncs nepeMeHHbIMU.

MpocTtenwmne puddepeHUManbHble YpaBHEHUSI BbICLUMX MNOPSAKOB.
PeweHne npoctenwunx anddepeHUnansHbiX YpaBHEHUA  BbICLLUUX
nopsigkoB. YacTtHoe un obwee pelweHne guddepeHumnanbHbiX ypaBHEHNI
BbICLUMX MOPSAAKOB. HaxoxgeHne npou3BOSibHbIX MOCTOSHHBLIX 06Liero




peLleHns C UCNOoNb30BaHNEM HayarbHbIX YCroBuin. PelleHne nuHenHbIX
OZHOPOAHbIX AnddepeHUManbHbIX YpaBHEHU BbICLUUX MOPSAKOB C
NOCTOSAHHbLIMM KO3hpULMEHTaMM.

Ucnonb3oBaHve audpdepeHumnanbHbiX  ypaBHEHU B MpUKNagHbIX
3agavax.

1.9

ypaBHEHMﬂ B YaCTHbIX
npon3BoAHbIX

OuddepeHumnanbHble ypaBHEHUS B 4YaCTHbIX MPOM3BOAHBLIX MEPBOro
nopsigka. JlnHenHble ogHopoAaHble  ypaBHeHusl.  KBasunuHewHble
ypaBHeHuns. HenuHenHble ypaBHEHMWs. YpaBHeHME nepeHoca BellecTBa
notokom Bo3gyxa. OCHOBHble YypaBHEHWSI MaTeMaTM4YecKon U3UKM 1
NMoCTaHOBKa  HayalnbHO-KpaeBbiX  3adau. [MoHATME  KOPPEKTHO
nocrtaBneHHon 3agaun. BbiBog ypaBHeHMS MarnbiX MOMNEepeyYHbIX
konebaHui cTpyHbl. [loctaHoBka 3agady Kowwu. Knaccudpmkaums
rpaHnyHbIX ycrnosun. CMellaHHas 3agada Ons BOSTHOBOIO YpaBHEHWS.
Mpumepbl 3agay, CBOAALIMECH K PELUEHWI0 BOJIHOBOTO YpPaBHEHMS.
BbiBog ypaBHeHus guddysun. BeiBog ypaBHEHUS TennonpoBOLHOCTHU.
MoctaHoBka 3agaun Koww. Buabl rpaHuyHbix ycnosui. CwmeluaHHas
3agava. Matematmyeckme mogenv ctaumoHapHbIX NPOLLECCOB.

1.10

MaTtematunyeckoe
MopenvpoBaHne u obpaboTka
pe3ynbTaToB N3MepeHUs

OcHOBbI MaTemMaTMyeckoro MoAenupoBaHus. Teopus NOrpeLuHoCcTen.
MeToa HaMMeHbLLMX KBagpaToB.

2. llabopaTopHble 3aHATUSA

2.1

BeBegeHne B maremaTudeckui
aHanus

Bbluucnenve npepenoB nocnegoBatenbHocTen.  ApudmeTtnyeckue
OenucTBnsa  Hag npegenamu.  BbluucneHne  npegena  yHKUMW.
WccnepoBanve yHkuuM Ha HenpepbiBHOCTb. OnpepeneHne To4ek
paspbiBa U Ux poga.

2.2

OundbdepeHuymansHoe
ucymcneHne yHKLMN OLHOro
nepemMeHHOro

BbluncneHne nNpomsBOAHLIX 3feMEHTapHbIX YHKUMA. Bbluncnenune
NPON3BOAHbIX CIOXHbIX YHKLNA. obpaTHbIX dyHKUMA. MpnbnmxeHHble
BblYMCMEHUA C MoMoLWwbl AnddepeHumana. [Mpon3BogHbie BbICLUNX
nopsaakoB pasnuuHbix yHKUUR. OudddepeHumansl BbICLUMX NOPSLKOB.
MpaBuno  Jlonutana. WccnepoBaHne  YHKUMA C MOMOLLbLIO
NPON3BOOHBIX.

2.3

WHTerpansHoe ncuncneHune
PYHKLMN OOQHOrO NEPEMEHHOrO

BbluncneHve HeonpegeneHHbIX MHTErpanoB pasnuyHbiMU crnocobamu.
BbluucneHve onpegeneHHblx uHTerpanoB. Pewenue 3agad  Ha
NPUNOXEHNs1 onpeaenieHHbIX MHTEerpanos.

2.4

OndpdepeHunansHoe
ncumcneHue dyHKUMUN
HECKOIbKNX NepeMeHHbIX

BbluncneHme YyacTHbIX NPOU3BOAHbBIX (PYHKLINIA HECKOMNBKUX NEPEMEHHBbIX.
MonHbin  andpdbepeHuman  YHKUMM  HECKONMBbKUX  MEePEeMEHHBbIX.
MpousBoaHble 1 AuddepeHumansl BbICWIMX MNOPSAKOB ANA (PyHKUMIA
HECKOMbKMX NEPEMEHHBbIX.

2.5

MHTeraJ'IbHOS ncymncneHue
(byH KUnn HEeCKOJIbKNX
nepeMeHHbIX

BbluncneHne OBOWMHbBIX MHTerpanoB. 3aMeHa nepemMeHHOW B ABOWHOM
uHTerpane. [lpunoxeHne [OBOWMHOIO MHTErpana K  BbIYUCIIEHUIO
nnowagen nNockux puryp 1 MUsN4eckuxX BENUYMH.

2.6

JlnHelHas anrebpa.

OnemeHTapHble npeobpazoBaHus mMaTpuL,. Bbluncnexuve
onpegenuTenein pasHbiX MOPSAKOB. HaxoxaeHue obpaTHom matpuupbl.
PelweHne cucteM nWHEnHbIX anrebpavyeckMx ypaBHEHUI MeTodoM
Kpamepa u Naycca.

2.7

BekTopHas anrebpa

JlnHenHble onepauun Hag BekTopamu. CkansipHoe, BEKTOPHOeE,
CMellaHHoe U  [BOWHOE BEKTOpHOEe Mpou3BedEeHNss  BEKTOPOB.
KoopauHaTHOe BbipaXeHue nponssefeHnin BEKTOPOB.

2.8

AHanuTnyeckas reomeTpuda

MonsipHble  koopauHaThl. [lpaAamaa Ha  nnockoctn.  B3aumHoe
pacnonoxeHue npsaMbiXx Ha nnockoctn. [lpamas wn nnockocTb B
npocTpaHcTBe. YpaBHEHUS [MMOCKOCTU U YpaBHEHUS nNpsSMON B
npoctpaHcTee. BsaMmHoe pacnonoxeHue npsMbIX W MIIOCKOCTEN.
MpeobpasoBaHne OekapTOBbIX KOOpAUHAT Ha nnockocTu. NMpuBeaeHue
obLLero ypaBHeHVsi KpUBOW BTOPOro nopsiaka K KaHOHUYeCKoMy Buay.

MoBepxHoCTM  BTOpOro  nopsigka  (anmnuncoup,  napabonouabl,
rmnepbonovapl, UMNUHAP, KOHYC), X KaHOHWYeckne ypaBHeHusa. MeTtop
ceyeHUn B MccnegoBaHuMm hopMbl noBepxHocTen. lNpuBegeHne obuiero
YpaBHEHNST KPMBOM U MOBEPXHOCTM BTOPOro nopsiaka K KaHOHUYECKOMY

BMaY.

2.9

OObIKHOBEHHbIE
andpdepeHumnansHble
ypaBHeHus

OundpdbepeHumnansHble ypaBHeHus I nopsagka, paspelleHHble
OTHOCUTENBLHO npon3soaHon. YactHoe " obLwee pelweHve
andpdepeHunansHOro ypaBHEHUS nepBOro nopsgka. YpaBHEHUsA C
pasgensowmmucd nepemMeHHbIMU. PelwweHnne npocTemnLLnX
anddepeHumanbHbiX YpaBHEHUI NepBOro nopsiaka, MpPUBOASALUMXCH K




YpaBHEHUSIM C pa3gensaowuMmncsa nepeMeHHbIMu.

Mpoctenwmne puddepeHUnanbHble YpaBHEHUSI BbICLUMX MNOPSAKOB.
PeweHne npoctenwunx anddepeHumnansHbiX YpaBHEHUA  BbICLLUUX
nopsiakoB. YacTHoe un obuiee pelleHne anddepeHumansHbiX ypaBHEHUN
BbICLUMX MNOpAAKoB. HaxoxaeHue npou3BOfbHbIX MOCTOSHHBLIX O6LLEro
peLleHns C UCNONb30BaHNEM HayarbHbIX YCrOBUN. PelueHne nnHenHbIX
OAHOPOAHbIX AnddepeHUManbHbIX YpPaBHEHUI BbICLUMX MOPSAKOB C
NOCTOSIHHLIMW KO3hdULMEHTaMN.

Wcnonb3oBaHne andppepeHumanbHbIX YpaBHEHWA B MPUKNagHbIX
3agavax.

OnddepeHunanbHble ypaBHEHUS B YaCTHbIX MPOU3BOAHbBIX MEPBOrO
nopsagka. JIMHeWHble ogHopogHble  ypaBHeHus.  KBaaunuHenHble
2.10 YpaBHeHus B YacTHbIX | ypaBHEHUsl. HenmHelriHble ypaBHEHWs. YpaBHeHe MepeHoca BeLlecTBa
NPOV3BOOHbIX notokoMm Bo3ayxa. CmellaHHasa 3agada Ang BonHosoro 6. PelleHue
3agady  Koww. Bwuabl rpaHudHbiX ycnoBui. CMellaHHast 3ajada.
MaTtemaTtnyeckne Mmogenu ctalMoHapHbIX MPOLECCOB.

211 MaTtematunyeckoe
MopenvpoBaHne u obpaboTka
pe3ynbTaToB N3MEPEHUS

Bbluucnenve norpewHocTten. [lpumeHeHne MeToga HaMMEHbLUMX
KBaapaToB.

13.2. Tembl (pa3aenbl) AUCUUNIUHBI U BUAbI 3aHATUA

Bugbl 3aHaTWIA (YacoB)
Ne HanmeHoBaHwue pasgena
JlabopaTopHble | CamocTosATensHas
n/n ONCUUNNKUHbBI JNekuumn Bcero
3aHATUS paboTta
1 BeepeHne B MaTeMaTn4eckun 5 6 6 14
aHanu3
2 OnddepeHunanbHoe  ucyMcneHue
4 10 4 18
OYHKLUMM OOHOrO NepemMeHHoro
3 WHTerpansHoe ncuucrneHme gyHkumnm 4 10 8 29
O[HOro NEePEMEHHOro
4 OuddepeHumansHoe  ncymcneHune
4 10 6 20
YHKLUMN HECKOMBKNX NePEMEHHbIX
5 WHTerpansHoe ncuucrneHme yHkumnm 4 10 6 20
HECKOMNbKUX NepeMeHHbIX
6 JinHenHaa  anrebpa.  BekTopHas 4 4 6 14
anre6pa
7 AHanuTnyeckas reomeTpus 2 4 6 12
8 OObIKHOBEHHbIE 4 4 6 14
AnddepeHumnansHble ypaBHEHUS
9 YpaBHEHMS B YaCTHbIX NPOU3BOAHbLIX 2 4 6 12
10 | MaremaTtuyeckoe mopenuposaHue u
2 2 4 10
06paboTka pe3ynbTaToB N3MEpPEHMS
KoHTponb 36
Umoeo: 32 64 58 216

14. MeToguuecKkue yKkasaHusi Ansi 00y4alroLWmxcsa N0 OCBOEHUIO AUCLIMMIIUHDbI

B uenom camoctoaTenbHas paboTa CTyOEHTOB HanpaeneHa Ha ©onee rnybokoe u3yyeHue
CTydeHTaMu  OTAENbHbIX  BOMPOCOB  Kypca C  MCMNONb30BaHWEM  pPeKOMeHAyeMow
AOMNONHUTENBHOW NUTEpaTypbl U APYrMX NHPOPMALMNOHHBIX MICTOYHUKOB U BKMOYaET:

- caMOoCTOsiTENbHOE U3Yy4YeHne CTyAeHTaMu OTAEeNbHbIX BOMPOCOB, CBSA3aHHbIX C OTAENbHbIMM
yacTamu kypca. Heobxoaumble ansa 3aHaTUMIA MHGOOPMaLUMOHHbIE MaTepuanbl NpeaoCTaBnsTCS
CTyAEeHTaM B 3NIEKTPOHHOM BUAE;

- NepeYveHb pa3geroB Kypca, NpeacTaBnsieMblX CTyaeHTam B opMe pas3gaTovyHoro martepuana
C MOMETKOM «CaMOCTOSATENBHOY;

- AononHUTEemNbHasa NpopaboTka NEKUMOHHbLIX MaTepuarnoB Mo 3anncsm NPOYMTaHHbIX NEKUUA U1
npeAcTaBfeHHOro pa3aaTtoyHoro MmaTepuana no TeMaTuke Kypca;

- MOAroToBKA K y4acTuio B paboTe NpakTUYECKUX 3aHATUIA MO NpeayCMOTPEHHbIM NporpamMmMon
Temaw;




- (bopMMpoOBaHME HEACHBLIX BOMPOCOB ANA WX PaCCMOTPEHUS BO BpPeEMS NEKUMOHHBbIX U
NPaKTUYECKNX 3aHATUI C MOMOLLIbIO NpenogasaTens.

CTygeHTbl 3HaKOMATCH C TeOopeTMYeCcKUM MaTtepuarnioMm B npouecce NeKUMOHHOro Kypca,
caMocCToATeNnbHO NpopabaTbiBaloT U yCcBaMBalOT TeOpeTUYeCcKMe 3HaHWS C UCNOoNb30BaHUEM
pekomeHayemon y4yebHon nuTepaTypbl, Yy4YebHO-meToguMyeckmx nocobun, cornacHo
yKkasaHHoMYy cnucky (n.15, 16).

O6yyeHune nuy ¢ orpaHNYeHHbIMU BO3MOXHOCTSIMU 300POBbS OCYLLECTBSAETCS C y4eTOM
X NHONBMAYAIbHbIX NCUXOPU3NYECKUX OCOBEHHOCTEN M B COOTBETCTBUN C MHAMBUAYANbHOM
nporpammon peabunuraumn.

MpomexyTodHass aTTectauus Ans nuy C  HapyweHusiMM  Cnyxa npoBOAUTCA B
NMMCbMEHHON opMe, MNpu  3TOM MCMNOMb3YKTCA obuwme Kputepun oueHmBaHuda. [pu
Heo6Xo4MMOCTN BPEMS NOArOTOBKN HA 3K3aMeHe MOXET OblTb YBEMNYEHO.

Ana nvy C HapyweHuem 3peHus [JonyckaeTcs ayauanbHoe npefocTaBreHve
nHopMauun (Hanpumep, C UCMNONb30BaHWEM MPOrpaMM-CUMHTE3aTOpPOB peyn), a TaK Xe
MCnonb3oBaHMe Ha fNeKUuMsX 3ByKO3anucbiBalOWMX YCTPOUCTB (AMKTOOHOB U T.4.). Ha
NEKLUMOHHbIX 3aHATUAX U nabopaTopHbIX 3aHATUSX MNpU  HEeobBXOAMMOCTM AonyckaeTcs
npucyTcTBme accucteHta. [lpy nposBefeHUMM NPOMEXYTOYHOW aTTectauuMm Ang nay c
HapyleHWeM 3peHuUs TeCcTupoBaHWe MOXeT OblTb 3aMeHeHO Ha ycTHoe cobecefoBaHwe Mo
Bornpocam. Npn Heo6xoauMOCTH, BpeMs NOATOTOBKM Ha 3K3aMeHe MOXeT BbITb YBENMYEHO.

[Ansa nvy ¢ HapyLeHNsSMU ONOpPHO-ABUraTeNbHOro annapaTa Ha NEKUMOHHbIX 3aHATUSX U
nabopaTopHbIX 3aHATUAX NP HEOBXOOUMOCTU AoMNycKaeTcs NPUCYTCTBME aCCUCTEHTA.

lMpomexyTodHas aTtTectaumss Ang Uy € HapylweHusIMM  OMOpPHO-ABUraTeslbHOro
annapata nNpoBOAUTCHA Ha OOLLMX OCHOBaHUAX, Mpu HeobxoouMMOCTU npoueaypa 3K3aMeHa
MOXeT ObITb peanns3oBaHa AUCTaHLMOHHO.

15. NepeyYyeHb OCHOBHOW M AOMNONTHUTENBLHON NUTEpPaTypPbl, PECYPCOB UHTEPHET,

HeobXxoauMbIX ANA OCBOEHUA AUCUUNIINHDI (Crucok numepamypbl 0hopPMASEMCs 8 COOMEemcmeuu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obuw,asi CK8O3Hasi Hymepauyus 0515 ecex 8ud08 UCMOYHUKOS)
a) OCHOBHasi nuTeparypa:

Ne n/n McToYHMK
KysHeuoB J1.A. COopHMK 3agaHuii No Bbicllel mMatemMaTuke. TunoBble pacyeTbl. / JI.A. Ky3HeuoB. —
1 CI6.: Nanb, 2015. — 240 c. // N3patenbcTBO «JlaHby : 3NeKTPOHHO-OMGNMoTeuHas cuctema. — URL:

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

BopognH A.H. 3nemeHTapHbIl Kypc TEOpuMM BEPOATHOCTEM U MaTeMaTUYECKOW CTaTUCTUKU: Yy4eOH.

2 nocobue / A.H. bopognH. — CI16. : Jlanb, 2011. — 256 c. // '3pgatenbcTBO «JlaHby» : 3MEKTPOHHO-
bnbnmoTteyvHas cuctema. — URL: http://e.lanbook.com/book/2026
Fopnau B.A. Teopusa BeposaTHOCTEN U MaTeMaTudeckas ctatuctmka. b.A. Nopnay. — CI16. : NaHb, 2013.
3 — 320 c. /I WspatenbctBO  «JlaHb»:  9MNeKTPOHHO-GubnuoteyHada cuctema. — URL:
http://e.lanbook.com/book/4864
Bnbukos tO.H. Kypc 06bikHOBEHHbIX AuddepeHumanbHbIX ypaBHeHMIN: y4ebH. nocobue / HO.H. brubukos.
4 — CNo6. : NaHb, 2011. — 304 c. // N3pgaTenbcTBO «J1aHb» : 3NEKTPOHHO-6MONMoTEeYHas cucTema. —

URL:http://e.lanbook.com/book/1542

6) JononHWUTENbHas NuTepaTypa:

Ne n/n MCTOYHMK
KyopsiBueB J1.0. KpaTkuin kypc matemartuyeckoro aHanu3a : yvyebHuk. B 2 1. / J1.O. KyopsiBueB .—

5 BucarnHac : Alfa, 1998-.T. 1: OuddepeHunansHoe M UHTerpanbHoOe WUCHUCNEHUS (PYHKUUN OOHON
nepemeHHon. Pagbl .— 1998 .— 397 c.
Kyopsisues J1.[1. KpaTkui kypc MaTemaTMyeckoro aHanusa : YuyebHuk ons ctyg. ums.-mart. u uHx.-pums.

6 cneu. BysoB: B 2 1. / J.O. KyopsBueB .— BwucaruHac : Alfa, 1998-.T. 2: OudpdepeHunansHoe u
WHTerpanbHoe NCHUCNEHNA (PYHKLMU MHOTUX NepemMeHHbIX. FlapMoHudeckuii aHanms .— 1998 .— 381 c.

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

8 ®duxteHronby, .M. OcHOBbI MatemMaTnyeckoro aHanmaa: ydebHuk / . M. ®uxtenronsy .— CI16. : JlaHb,
2001. — T.2.-463c.

B) MHOPMALIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchbl:
Ne n/n Pecypcbl HTepHeT
9 CknsagHes C.A. Mamemamuuyeckul aHanu3 (MHoxecmsa. Memod mamemamuydeckol UHOyKyuu): y4ebH.




nocobue 0na s8y3oe / C.A. CknadHes, C.B. lNucapeesa. — Boponex : UIL Bry, 2012 . 23 c. /
URL.:http://www.lib.vsu.ru/elib/texts/method/vsu/m12-113.pdf>.

OBC V3patenbctBo «JlaHb»

16. lMepeyeHb y4yeOHO-meTOAMYECKOro obGecneyeHUss ANA CaMOCTOATENbHOM pPaboThbl
(y4ebHo-Memodudeckue pekoMeHdayuu, rocobusi, 3adayHuUKu, MemoOu4YeCcKUe yKa3aHusi 0 8bIMOSTHEHUIO
rpakmu4eckux (KOHMPOsibHbIX) pabom u 0p.)

Ne n/n MCTOYHMK
AHTOHOB B./. BnemeHTapHas matemaTtuka ons nepBokypcHuka : y4ebH. nocobue / B.U. AHToHOB, ®.U.
1 Konenesuny. — CI16. : laHb, 2013. — 112 c. // U3pgaTtenbcTBO «JlaHby: 9NeKTpoHHO-6ubnmnoteyHas

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

MuHocueB B. C60pHMK MHOMBMAYaANbHbBIX 3aA4aHWI N0 MaTeMaTUKE ANSA TEXHUYECKUX BbICLUUX YY4EOHbIX
3aBeeHun. YacTtb 2. [OnekTpoHHbIn pecypc] : YuebHble nocobus / B. MuHocues [u ap.]. — CI16. : JlaHb,

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

3 Byrpos A.C. AuddepeHunansHbie ypaBHeHus. KpaTHble uHTerpansl. Paabl. @yHKUUM KOMMIAEKCHOTo
nepemeHHoro : yyebHuk / A.C. Byrpos, C.M. Hukonbckun. — PoctoB H/[ : PeHuke, 1997 .— 511 c.

4 MapTuHcoH J1.K. QuddepeHunaneHble ypaBHeHUA MaTemaTnyeckon pusmku: ydebruk / J1.K. MapTuHCoH,

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

CknsgHeB C.A. MaTtemaTuuyeckun aHanmsa (4ucnoBble nocrnegoBatensHoctv) / C.A. CknsgHes, C.B.
5 Mucapesa. — BopoHex : umnu By, 2012 — 26 C. I
URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m12-136.pdf>.

OnddepeHumnanbHble ypaBHEHUS: KOHCMEKTbI NeKUMiA, Bonpockl 1 3agayn / U.H. MNpsaako, J1.MN. MeTtposa.
— BopoHex, 2015 // URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-219.pdf>

17. UHcpopmaLMOHHBbIE TEXHOSOMMU, UCNONb3yeMble ANA peanu3auum yyebHoun
ANCLUNSINHBI, BKINOYasa nporpamMmHoe obecnevyeHne u MHpopmMmaLMOHHO-CNpaBOYHbIe
cuctembl (NMpu He06XO0AMMOCTH)

DreamSpark (HeorpaHM4eHHOE KO-BO HAaCTOSbHbIX U CEPBEPHbIX ONEPaLMOHHbIX CUCTEM
Microsoft ansa mncnonb3oBaHMs B y4eOHOM M HaAy4yHOM MpPOLIECCE) - NULEH3NA AENcTByeT A0
31.12.2019, gor. 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.

OdomcHas cuctema LibreOffice 4.4.4 (CBob6ogHO pacnpocTpaHsemoe MnporpamMmmMHoOe
obecneyeHune)

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

YyebHas aygutopua onst NpoBeAeHns 3aHATUM NeKUNoHHoro tuna (r.BopoHex, nnowaab
YHuBepcutetckas, 4.1, nom.l, aya. 430): cneumanuampoBaHHass mebenb, npoektop BenQ
MP515, mMobunbHbIM 3KkpaH gnsa npoektopa, Hoytbyk HP compag nx9030 ¢ BO3MOXHOCTbIO
noaknoYeHns k cetn «MIHTepHeT»

YyebHas ayantopus ans npoBeAeHUs 3aHATUIA CEMUHAPCKOro TuMna, TEKYLLEro KOHTpons
N NPOMEXYTOYHOM atTecTauum (r.BopoHex, nnowaab YHuBepcutetckasd, 4.1, nom.l, aya. 320) :
cneunanuavpoBaHHasas wmebenb, npoektop BenQ MP515, Hoytéyk HP compag nx9030,
MOOUMBHbBIN 3KpaH ANs NPoeKTopa

MomeweHne pgns  XxpaHeHna un  npodunakTudeckoro obcnyxmeBaHust  ydebHoro
obopynosaHusa (r.BopoHex, nnowanb YHusepcutetckasa, g.1, nom.l, ayg. 70) : MoGunbHbIN
3KpaH ans npoekTtopa, npoektop BenQ MP515, Hoytoyk HP compag nx9030 ¢ BO3MOXHOCTbIO
noaknoYeHns k cetn «MIHTepHeT»

YyebHas ayantopus ans npoBeAeHUs 3aHATUA CEMMHAPCKOro TMMa, TEKYLLEro KOHTpons
N NpoOMexXyToyHow attectaumm  (r.BopoHex, yn.lywkuHckas, Aa.16, ayg.  118):
cneunanuanpoBaHHasas mMebernb, MOOWMbHBLIA 3KpaH Ans nNpoekTopa, npoektop BenQ MP515,
HoyTOYK Lenovo G500 ¢ BO3MOXXHOCTbLIO NOAKIOYEHUS 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 MHAMBUAYaAlbHbIX KOHCYNbTaUWW,
Ana nposefeHna NpoMexyToyHon attectauum (r.BopoHex, nnowaab YHuBepcuteTckas, a.1,
nom.l, aya. 316) : cneuynanmsnpoBaHHasa mebenb

AvcnnenHeln knacc, ayautopust Ansi NpoBeAeHust TPYynnoBbIX W UHOUBUAOYANbHbIX
KOHCynbTauun, nOMeLeHne and camocTosiTenbHoM paboTbl  (r.BopoHex, nnowagb
YHuBepcutetckas, 4.1, nom.l, ayg. 67) : cneumanuanpoBaHHas Mebenb, KOMMbOTEPDI
(cuctemubin 6nok Intel Celeron CPU 430 1.8 GHz, moHuTtop Samsung SyncMaster 17) (12 wT.)
C BO3MOXXHOCTbIO NOAKIHOYEHUS K CeTU «IHTEepHET»

KoMnbloTepHbIM Knacc, ayautopusi OAns NpoBedeHus TpynnoBbiIX U MHAMBUAYASNbHbIX
KOHCynbTauun, noMmelleHne pfAns  camocTosTenbHon paboTtbl  (r.BopoHex, nnowagb
Yuusepcutetckas, .1, nom.l, aya. 40/5) :cneumanusampoBaHHasi Mebenb, KOMMbIOTEPDI
(cuctemHbin 6nok Pentium Dual Core CPU E6500, monutop LG Flatron L1742 (17 wT.) C
BO3MOXHOCTbIO MOAKMYEHUS K ceTn «HTepHeT»

KoMnbloTepHbIA  Knacc, nomelleHne pans  camoctosaTenbHon pabotbl  (r.BopoHex,
nnowaab YHuBepcuteTckad, Aa.1, nom.l, ayn. 40/3) : cneumanuampoBaHHass mebenb,
KomnbtoTepbl (cuctemHbi 6ok Intel Core i5-2300 CPU, monutop LG Flatron E2251 (10 wT.)
BO3MOXHOCTbIO MOAKMYEHUS K ceTn «HTepHeT»

19. PoHA OLEHOYHbIX CPEeACTB:

19.1. ﬂepequb KOMHeTeHLWIﬁ C yKazaHuem 31anoB (bOpMI/IpOBaHVISl n
nnaHUpyeMbIX pe3ynbTaToB 00y4yeHus
Kog n MnaHupyemble pesynbTaThbl OTanbl hopMmpoBaHUs
coaepxaHue 00y4eHus (NnokasaTenu JOCTUXEHNUS KoMneTeHuun (pasgensl o0OC*
KOMMeTeHL MM 3a[1aHHOro YPOBHSI OCBOEHUS (Tembl) QUCUUNAWHBI UK (cpeactBa
KOMMNEeTeHUUN NocpeacTBOM Moayns u ux OLEHMBaHWS)
GOopMNPOBaAHNA 3HAHUIN, YMEHUA, HavMeHOBaHuE)
HaBbIKOB)
OlK-1.2 3HaTb  OCHOBHble  TepmuHbl W | Pasgen 1. BBepgeHve B
WHCTPYMEHTHI MaTemMaTU4ecKoro | MaTemMaTU4eCcKMn aHanus KoHTpornbHble
Ucnonbayet aHanusa, meTodbl caMoOKOHTponsa u | Pasgen 2. paboThbl
OCHOBHblE NprMobpeTeHNsi HOBbIX HABbIKOB. OndpdepeHunansHoe
€CTECTBEHHOHAYYH | YMmeTb abcTpakTHO MbICINUTb, | UCYUCNEHNE dyHKUNN
bl€  MOHATMA W | gHanuampoBaTb, npoun3BOAUTb | OAHOMO NepemMeHHOro
METO/b! . CUHTE3, CaMoCTosATENbHO NpuMeHsaTb | Pasgen 3. WHTerpanbHoe
UCCNEAOBAHMM TIPW | vieToabl M cpeacTBa  NO3HaHMUA, | UCHMCHEHUE DYHKLMN
peLLEHIn obyd4eHMss ¥ CaMOKOHTpons Ansi | O4HOro nNepemMeHHoro
Qg;iﬁfCMOHaanH npmo6QeTeHMﬂ HOBbIX 3HaHuWi wu | Pasgen 4.
yMEHWIA, B TOM uucrne B HoBbIX | AuddepeHunansHoe
obnacTsix, HEenocpeACTBEHHO  He | UcYUcreHue dyHKLMM
CBSI3aHHbIX co cchepolt | HECKONBKUX NepeMeHHbIX
AeATeNbHOCTH, passuTtua | Pasgen 5. NHTerpansHoe
coumanbHbIX U MpodeccUoHarbHbIX | UCYUCeHne dyHKUMN
KOMMeTEeHUMN, U3MEHEHUs1  Buaa | HECKOMbKUX NepeMeHHbIX
cBoen npodgeccuoHansHor | Pasgen 6.  JlnHenHas
AeATENbHOCTU. anrebpa. BekTopHas

anrebpa




Brnagets npuemamn npumeHeHus | Pasgen 7.
OCHOBHbIX MaTeEMaTUYECKUX NOHATUN | AHanuTnyeckas

" MeToa0B npu pELLUeHUN | reoMeTpus

npodeccuoHarnbHbIX 3agay Pasgen 8.
O6bIKHOBEHHbIE
anddepeHumnansHble
ypaBHEHUs!

Pasgen 9. YpaBHeHus B
YaCTHbIX MPOM3BOAHbIX

Paspgen 10.

MaTemaTtunyeckoe

MoennpoBaHue "

obpaboTka pesynbTaToB

n3mepeHust
MpomexyToyHas aTTecTaumsa (3aver) Komnnekt KM Ne1
MpomexyToyHas aTTecTauus (3K3aMeH) Komnnekt KMM Ne2

19.2 OnucaHune KpUTepueB U LLKanbl OLEHUBAHNA KOMMETEeHUUN (pe3yrnbTaToB O00y4YeHus)
npyu NPOMeXyTo4YHOWN aTTecTauum

[Ansa oueHnBaHMsa pesynbTaToB 0Oy4YeHMs Ha 3a4eTe UCMNOMb3YTCA criegytoLme:

1) 3HaHue y4ebHOro matepuarna v BrnageHue NoHATUMHbLIM annapaTtoM ANCUMMINHBI;

2) yMeHMe cBsA3bIBaTb TEOPUIO C MPAKTUKOMN;

3) YMeHune nnnicTpnpoBaTb OTBET NpuMepamu;

4) yMeH1e NpUMeHsATb MeToabl MaTeMaTUYeCKOro aHanmsa aAng peLleHns npuknagHblx 3agay.

[ns oueHnBaHus pe3ynbTaToB 06y4YeHUs1 Ha 3a4eTe UCMOoNb3yeTCs — 3a4TEHO, HE 3a4TEHO
COOTHOLLUEHWE NoKasaTenen, KpUTEPUEB U LLKarbl OLEHUBaHUS Pe3ynbTaToB 00yYeHus.

KpuTepum oueHnBaHnst KOMNETEHLNI LLikana oueHok
CdopmnpoBaHHble 3HaHUST OO OCHOBHbIX TEPMWMHAX W  UHCTPYMeHTax 3aumeHo
MaTeMaTM4ecKoro aHanusa, 0 MeTofdax CaMOKOHTPOSs U MpuobpeTeHns HOBbIX

HaBbIKOB.
CdopmnpoBaHHOe yMeHWe abCTpakTHO MbICIUMTb, aHanu3MpoBaTb, MPOU3BOANUTL
CUHTE3, CaMOCTOATENBHO NPUMEHSTb METOAbLI M CPEACTBA MNO3HAHUSA, 00yYeHUa 1
CaMOKOHTpONSA Ans npuobpeTeHns HOBbIX 3HAHWA U YMEHMIW, B TOM 4ucre B
HOBbIX 06M1acTaAX, HEMOCPEACTBEHHO HE CBSA3aHHbIX CO Chepon AesATEerNbHOCTH,
pasBuTUS coumanbHbiX U MPOodeCCMOHarNbHbIX KOMMETEHUUN, U3MEHEHUs BuAaa
CBOEeW nNpopeccnoHanbHOM AeATeNnbHOCTH.

dparMeHTapHble 3HAHUSA UM OTCYTCTBUE 3HAHUI. He 3aumeHo

[nsa oueHnBaHMsa pesynbTaToB 06y4eHMs Ha 9K3aMeHe UCMOMb3YTCA crneaytoLme:

1) 3HaHue y4ebHOro matepuana v BrnageHme NoHATUMHbLIM annapaTtoM AUCLUMMINHBI;

2) ymeHue CBA3bIBaTb TEOPUIO C NPAKTUKON;

3) yMeHue pellaTb NpakTUYECKNE 3aHATUS;

4) ymeHne UnnicTpupoBaTb OTBET NpUMeEpamMu;

5) yMeHne NpUMeHATb MeToAbl MaTEMaTMYECKOro aHanuaa ang peweHnsa npuknagHbix 3agau.

Ans oueHMBaHMS pe3ynbTaToB OGyYeHUs Ha 3k3aMeHe ucnonb3yeTcs 4-6annbHas Lwana:
«OTIINYHOY», «XOPOLLOY», «YA0BNETBOPUTENBHOY, «HEYAOBNETBOPUTENBHOY.

CoOTHOLLEHWE NoKasaTeneun, KpUTEPUEB U LUKasbl OLLEHMBAHNA pe3ynbTaToB 06yYeHus.
YpoBeHb
KpuTepumn oueHnBaHnsa KomneTeHuunin ccopmmpoBaH LLikana oueHoK
HOCTHU




KOMMEeTEeHLUWN
CdopmmpoBaHHbie 3HaHWSI 00 OCHOBHbIX TEPMUHAX U MHCTpPyMeHTax | [loebileHHbIU OminuyHo
MaTemMaTuM4eckoro aHanusa, O MeTodax CaMOKOHTpona u ypOBeHb
NpMoBpPETEHUSI HOBLIX HABBIKOB.

CdopmupoBaHHOe ymeHue abCTpakTHO MbICAUTb, aHanu3upoBaTb,
NPOM3BOAUTL CUHTE3, CaMOCTOATENbHO TMNPUMEHATb METOAbl U
cpeacTBa MO3HaHWUS, OBy4yeHMs U CaMOKOHTPOnsa AN npuobpeTeHus
HOBbIX 3HAaHWA W YMEHWW, B TOM 4YUCNEe B HOBbIX obnacTsx,
HenocpeaCTBEHHO He CBSA3aHHbIX CO CHEPON AeATENbHOCTH, pa3BUTUS
coumanbHbIX M npodeccnoHanbHbIX KOMMETEHUMI, U3MEHEHUA Buaa
CBOeW npocheccmoHanbHOM OeAaTenbHOCTU.

CdopmmpoBaHHble, HO  cogepXawme  oTgenbHble  npobensbl ba3zoeniti Xopowo
npegctaBneHnss o6  OCHOBHbIX  TEPMUHAxX W MHCTPYMEHTax ypo8eHsb
MaTeMaTM4yeckoro aHamm3a, O MeTodax CaMOKOHTpons u
NpMoOBPETEHUS HOBLIX HABBIKOB.

YcnelwHoe, HO cogepXallee oTaenbHble npobensl ymeHne abCcTpakTHO
MbICNUTb, aHanuM3npoBaTb, MNPOU3BOOUTL CUHTE3, CaMOCTOSITENbHO
NPUMEHSTb MeTOoAbl U cpeacTBa No3HaHUsS!, 0BYYEHMS U CAMOKOHTPONS
ans npuobpeTeHns HOBbIX 3HAHMMW U YMEHUN, B TOM YUCIE€ B HOBbIX
obnactsax, HenocpeacTBEHHO  He  CBfA3aHHbIX CO  cdhepon
OesTenbHOCTN, pasBMTUS  coumarbHbiX U MPOdEeCcCUOHANbHbIX
KOMMeTeHUM, W3MEHeHUs  Buaa CBOeW  npodeccuoHanbHom

OEeATENBHOCTW.
HenonHoe npeacTtaBneHne 06 OCHOBHbIX TEPMUHAX U MHCTPyMEHTax lMopozoeniti Yoosnemsopu-
mMaTemMaTM4yeckoro aHanmMsa, O MeTodaxX CaMOKOHTPOns U ypo8eHb mersnbHO

npuobpeTeHns HOBbIX HaBbIKOB.

YcnewHoe, HO He CUCTEMHOE YMeHue abCTpaKkTHO MbICNUTD,
aHanuampoBsaTb, NPOWU3BOAWUTbL CUHTE3, CaMOCTOATENbHO MPUMEHSTb
MeTodbl W cpedcTBa Mo3HaHWs, OBy4yeHWss M CaMOKOHTpons Ans
NpuobpeTeHnss HOBbIX 3HaAHWA W YMEHWW, B TOM 4uCre B HOBbIX
obnacTtax, HENoCpeaCTBEHHO  He  CBSA3aHHbIX CO  cdepom
OEeATenbHOCTN, pasBUTUS  couMmarnbHblX U MPOdECCUOHANbHbIX
KOMMeTeHUM, W3MEHeHUs  Buaa CBOeW  npoeccuoHanbHou
OeATenbHOCTY.

®PparmeHTapHbIe 3HaHWSA UMW OTCYTCTBUE 3HAHWN. - Heydosnemeopu-
mesibHO

19.3 TunoBble KOHTPOJIbHbIE 3a4aHNA UITN UHbIe MaTepuanbl, HeOOXoANMbIe OISl OLLEHKM
3HaHMW, YMEHUW, HaBbLIKOB U (MNK) onbiTa AEeATEeNIbHOCTU, XapaKTepusywlive 3Tanbl
copmMupoBaHMA KOMNEeTEHLUN B NpoLecce 0CBOEHMUA 0Obpa3oBaTeNlbHOW NporpamMmbl

19.3.1 lNMepeyeHb BONPOCOB K 3a4eTy:

1) Mpegen nepemMeHHon BEJINYMHDI. OnpegoeneHne npegena Ha A3blKe
nocrnegoBaTernbHOCTEN.

2) ApudmeTnyeckne oencTeus Hag npegenamu.

3) Onpegenexne dyHkumn. MNMoHATME cnoxHon dyHKUuK. Knaccmudmkaumsa anemeHTapHbIX
dYyHKLUMIN (uenble pauuoHarnbHble, ApOBHO-paunoHanbHble, nppaumoHarnbHble,
TPaHCUEHAOEHTHbIE).

4) OnpepgenexHne npegena dyHkumn. beckoHeyHo Manas wu  6Gonbwas  yHKUUK.
OAHOCTOPOHHME npeaensl.

5) HenpepbIBHOCTb OYHKUMM B TOYKE. TOYKM paspbiBa M MX Knaccudukauyus. CeoncTsa
PYHKUMN, HENPEPbIBHbIX HA OTPe3Ke.
6) lNoHaTMe nponssogHON. [eoMeTpuyecKnin U PU3nYeCcKn CMbICIT MPOU3BOLHOMN.

7) AndcbepeHumpyemocTb pyHKLMIA. OCHOBHBbIE NpaBuna andgepeHuMpoBaHus.

8) MponsBogHble CNOXHOM (PYHKUUK, oBpaTHOW OYHKLMMK, BbiBO4 Tabnvubl NPOU3BOAHbLIX
aneMeHTapHbIX PYHKLNUA.

9) Monatne guddepeHumana. NpubnuxkeHHble BbIYUCIEHNSA C NOMOLLBbIO AnddepeHumana.
10) [powusBogHble BbICLUMX MOPSAKOB Pa3NUYHbIX PYHKLMUNA.

11) [OuddepeHumans BbICLUMX NOPSAKOB.

12) [paswuno Jlonutans.



13) WccnepoBaHve yHKUuM meTogamu aHanmsa. VHTepBanbl MOHOTOHHOIO W3MEHEHUS
PYyHKUNN.

14)  OkcTpeMym yHKumn. ViccnegoBaHme oyHKLMN HA 3KCTPEMYM C MOMOLLIbIO NPOU3BOLHOM
BTOPOro nopsigka.

15) VYuacTtkum BbINyKNoCcTM rpadmka dyHkumn. Toukm nepernba. AcumntoTbl rpaduka
PYHKUNN.

16) O6was cxema nccnegoBaHus rpaduka yHKUMN.

17) HeonpegeneHHbln WHTerpan (onpeerieHMe HeonpedeneHHoro uHTerpana, ero
CBOWCTBa, Tabnvua HeonpeaeneHHbIX MHTErpanos).

18) MeToL WHTErpMpoOBaHNA, OCHOBAHHbIA HAa MHBAPWAHTHOCTU POPMbl HEONpPeaeneHHOoro
WHTerpana (MeTon 3aMeHbl NeEPEMEHHON).

19) WHTerpupoBaHue no 4acTam.

20) WHTerpupoBaHve AOpO6GHO-pauMOHanbHbIX  BblpaXeHWn (MHTerpupoBaHve apoben
npocTenwero Buaa, NoHATUE HenpaBubHOM Apobu, pasnoxeHue npaBunbHOM Apobun Ha cyMmmy
npocTenmx gpoben).

21) WHTerpupoBaHue TPUrOHOMETPUYECKNX BbIPaXXEHWMN.

22) OnpefgeneHHbln uwHTerpan (onpegeneHne Ha OCHOBE reOMEeTpUYEecKon 3agadum o
nnowaan KpUBONIMHENHOM TpaneLunn), ero CBOMUCTBA.

23)  OueHkun onpeaeneHHoro HTerpana.

24)  WHTerpan ¢ nepeMeHHbIM BEPXHUM Npeaenom.

25) ®opmyna HbtoToHa — JlenbHuua.

26) 3ameHa nepemMeHHOM B onpeferieHHOM uHTerpane. VIHTerpyupoBaHue no 4acTtam.

27) T[eomeTpunyeckme n usndeckme 3agayun ¢ UCMNonb3oBaHNEM ONpedeneHHOro nHrerpana
(BblYMCEHME NSTOWaAN NOCKOM (hUrypsl, BbluMcrieHne paboTbl NepeMeHHON CUnbl).

28) HecobcTtBeHHble WHTerpanbl  (OT HEOrpaHWYeHHbIX QYHKUMA, C OBEeCKOHEYHbIMU
npegenamm).

29)  DYHKUMM HECKONBbKMX NEpPEMEHHbIX (onpeaeneHune, obnactb onpeaeneHuns).

30) [lMpepen YHKUUN HECKOMbKUX MEPEMEHHbIX, CNOCOObl BblMMCNEHNA. HenpepbiBHOCTb
YHKUMMN.

31) OnpegeneHune YacTHbIX MPOU3BOAHbLIX, UX FEOMETPUYECKUIA CMbICTT.

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

33) [MpousBogHble BbICLWIMX NOPAAKOB (0603HaYeHWe, NOHATUMHBIM CMbICH, LOKa3aTeNnbCTBO
TeopeMbl O CMELLAHHbIX NPON3BOAHbIX).

34) [OdunddepeHumansl BbICLLUMX NOPSLKOB.

35) WHTerpupoBaHue (PyHKUUN OABYX NEPEMEHHbIX.

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

37) BbluucCneHue OBOMHOrO MHTErpana gns npsiMOyrofisHOM U KpUBOSIMHEMHOW obnacTten.
3ameHa nepemMeHHoNr B 4BOMHOM UHTErparne.

38) [lpunoxeHne AOBOWMHOrO WHTErpana K BbIYUCMEHUIO Nnowagen nnockux uryp u
PU3NYECKMX BEMNYNH.

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 X CBOWCTBA.

4) O6paTHasa maTpuua.

5) Teopema cyLLeCTBOBaHUA U eAUHCTBEHHOCTM OB6paTHON MaTpuLbl.

6) HaxoxaeHvne obpaTHOM maTpuLbl.

7) PeweHne maTtpuyHbix ypasHeHuin. dopmyrbl Kpamepa.

8) CucteMbl NMHENHbIX anrebpanyecknx ypaBHEHU, OCHOBHbIE NOHATUSA U ONpeaenieHuns.
9) CoBMECTHOCTb CUCTEM NIMHENHbIX anrebpanyecknx ypaBHEHUNA.

10) Teopema KpoHekepa — Kanennu.



11) MeToObl HAXOXOEHUS pPELLEHUS CUCTEMbI JIMHENHbIX anrebpandecknx ypasHeHUn (metoq
Kpamepa, metop Naycca, maTpudHbI MeTOA).

12) OpHopofgHble CUCTEMBI NIMHENHbIX anrebpanyecknx ypaBHEHUN.

13) ®dyHaameHTanbHasa cMcTemMa peLLeHUn.

14)  OnpepeneHne BeKTOpa Kak aneMeHTa JIMHEMHOro NPOCTPaHCTBA.

15) JluHenHble onepaunn Hag BEKTOpaMu.

16) CkansapHoe, BEKTOpHOE, CMeLlaHHOe U ABOMHOE BEKTOPHOE NPOon3BeaeHUs BEKTOPOB, UX
OCHOBHble CBOWCTBA, reomeTpuyeckui u usndecknn cmbicn. KoopamHaTHoe BblpaXeHue
npou3BeSeHNIN BEKTOPOB.

17) O6Lwme NoHATUSA O NMNHUN, MOBEPXHOCTMU.

18) YpaBHEHUS NMHUIA N NOBEPXHOCTEN.

19) [MonsapHble KoopaMHATHI.

20) [Npsimasa Ha NSIOCKOCTW.

21) PasnuyHble opMbl ypaBHEHUN NPSAMON Ha NIOCKOCTH.

22) B3anmHOe nonoxeHue npsiMblx Ha NIIOCKOCTMU.

23) [llpsimada n NIoCKOCTb B MPOCTPaHCTBE.

24)  YpaBHEeHUs NNOCKOCTU U YpaBHEHUS NMPSMOK B NPOCTPaHCTBE.

25) BsaumHoe pacnosioXeHue npsiMbiX 1 NIOCKOCTEN.

26) [eomeTpudeckume onpedeneHnss KpuBbIX BTOpPOro nopsigka (annunc, runepbona,
napaobona).

27) BbIBOA KAHOHUYECKMX YPaBHEHUI 3TUX KPUBBIX, MOCTPOEHME KPUBbLIX BTOPOro nopsigka no
NX KAHOHUYECKOMY YpPaBHEHMUIO.

28) [NpeobpasoBaHune OeKapTOBbLIX KOOPANHAT Ha NITOCKOCTMW.

29) [puBegeHne obuero ypaBHEHUS KPUBOW BTOPOro Mopsiika K KaHOHMYECKOMY Buay.
[MoBepxHOCTM BTOPOro nopsiaka (annuncoung, napabonouabl, rmnepbononabl, LANMHAP, KOHYC),
NX KAHOHUYECKNE YpaBHEHUS.

30) MeTog ceyeHuni B uccrnegoBaHnm qopmMbl MOBEPXHOCTEN.

31) [lpuBegeHne obwero ypaBHEHUA KPUBOM W MOBEPXHOCTU BTOPOro nopsgka K
KaHOHMYEeCKoMY BUAY.

32) O6wue noHATUS Teopun auddepeHumnanbHbIX YpaBHEHUI.

33) [OuddepeHumanbHble  ypaBHeHMa | nopsgka,  paspelleHHble  OTHOCUTESbHO
NPOM3BOLHON.

34) YactHoe wun obuwee peweHne aunddepeHunanbHOro ypaBHEHMSI MEPBOroO Mopsiaka.
YpaBHeHus ¢ pa3gensaowmMmcsa nepeMeHHbIMN.

35) PeweHne npoctenwmx  auddepeHumanbHbiX  YypaBHEHUA  NEPBOro  nopsaka,
NPUBOOSALLNXCA K YPaBHEHUSM C pasgensaiowmMMncs nepemMeHHbIMN.

36) [pocTtenwmne guddepeHumnanbHble ypaBHEHMS BbICLUMX NOPSAOKOB.

37) PelweHne npoctenwnx andpdepeHumanbHbiX YpaBHEHUN BbICLLUMX NOPSLAKOB.

38) YactHoe 1 obuiee peweHne guddepeHunanbHbIX YpaBHEHUIN BbICLUMX MOPSIAKOB.

39) HaxoxgeHne npou3BOSbHbIX MOCTOSAHHBLIX OOLWEero peweHnss ¢ UCNoNb30BaHNEM
HavanbHbIX YCIOBUN.

40) PeleHne NMHENHBIX OAHOPOAHBIX AnddepeHUmnarnbHbIX ypaBHEHUI BbICLLUMX MNOPSIAKOB C
NOCTOSIHHLIMWN KO3 PULIMEHTaAMM.

41) Wcnonb3oBaHune guddepeHumnanbHbIX YypaBHEHUN B NPUKAAHbBIX 3aga4ax.

42) OuddepeHumanbHble ypaBHEHUS B YaCTHbIX MPOU3BOAHbLIX NEPBOro Nopsaka.

43)  JInHenHble OOHOPOAHbIE YPaBHEHMS.

44)  KasunuHerHble ypaBHEHUS.

45)  HenuHenHble ypaBHEHUS.

46) YpaBHeHVe nepeHoca BelecTBa NOTOKOM BO3ayxa.

47)  OCHOBHble YpaBHEHUS1 MaTeMaTU4ecKon (PU3MKM U NOCTaHOBKA HayarbHO-KPaeBbIX
3apau.

48) [loHATME KOPPEKTHO MNOCTaBfeHHOW 3adaudn. BbiBOO ypaBHEHMSI ManbiX MONepeydHbIX
konebaHun CTPyHbI.

49) T[locTtaHoBKa 3agay Kowwu.



50) Knaccudukaums rpaHuYHbIX YCIOBUNA.

51) CwmelwaHHasa 3agada Ans BOIHOBOIO YpaBHEHWS.

52) [lpumepsbl 3agad, CBOASALLMECS K PELUEHNIO BOSTHOBOIO YPaBHEHUS.

53) BbiBOA ypaBHEHUs AN dyauu.

54) BbIBOA ypaBHEHUS TENMOMNPOBOAHOCTN.

55) TlloctaHoBka 3agayn Kowun. Buapbl rpaHnyYHbIX yenosun. CMmellaHHasa 3agava.
56) MartemaTuyeckme MmoLenn cTaumoHapHbIX NPOLIECCOB.

57)  OcHOBbI MaTEMaTMYECKOro MOAENMPOBAHUSI.

58) Teopwus norpeLHoCcTEN.

59) MeTog HanMeHbLUMX KBaapaToB.

19.3.3 NepeyeHb 3aaaHNn ANA KOHTPONbHbIX paboT (1 cemecTp)

1) Mcnonb3ys onpefeneHve npegena nocnegoBaTenbHOCTH, foKasaTb, YTO !E[l & =a,
3 9-n’ ao L
na a,= , a=—7,
A 1+2n° 2
Bbluncnute npegensl nocnegoBaTenibHOCTEN
Iim1—2+3—4+...+(2n—1)—2n
2) ins In*+2n+2
3) Iim(\/(nz (7 +2) - (=12 -2))
Bbluncnute npegensl pyHKUNN
3 3
] x> —2x—-1
4) lim ( 2 ) _
x>-1 X" +2XxX+1
; \/ 2 \/ 2
5) xlinl( X" =2X+4 —+/X —4x+3)_
6) Mcnonbays Tabnuuy  9KBUBANEHTHbIX  (DYHKLMWN, BbIYUCIIUTb npeaen

: x?sin(12x%)
=0 In(L+ 2X)tg?/3x

, arctg |X X
7) Boluvcrinte f'(X): y=e \/;—(X_l)3+3e2_

T

. 7T "
8)  Haiitn npoussogHyto dpyHkummn  F (X) = (2sin(x _Z) +3)%" g rouke %o =71

9) Hantn nepBbin n BTOpOoM AndbdepeHumansl  dyHKUMM Y(X), 3a4aHHOM HESIBHO

ypaBHeHunem 2X°y° —2xy+4x* - y*+2x-6y-6=0 g touke A(7,0).
10) Hawmtn yyacTkm BoO3pacTaHusi, YObIBaHUS U TOYKU 3KCTpeMymMa  (pyHKUUK

f(x) =/8x>—x".

1

e”dx

11) Bblumncnntb MHTErpansi: ,
0

3 1/2
J- dx | I arctg 22x dx
4xX+2 1+4x

0 0

12)  HaiT acumnToThl rpadmka yHKUMM Y =/ X° + 2X .

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

14)  BblumncnnTb YacTHble NPON3BOAHbIE NEPBOro nopsaaka PyHKLMU
3

a) f (X’ y) = ZX\/V —X |n(Sin y) : 6) f (X, Y, Z) — (X2 _2y2 + Xz)arcsin2x




2

Xy

15) Hawtn f " ana f(x,y,z)=2% "7 — .

19.3.4 MNepeyeHb 3agaHNM ANA KOHTPOJIbHbIX PaboT No NIMHeMHOM anrebpe (2 cemecTp)
KoHTponbHas pab6oTta Ne1
BapwuaHnT 1
1. HanTtu BCe pelueHns cMCTeMbl IMHENHbIX ypaBHEHWI. YKa3aTb 6a3ncHble 1 cBOGOAHbIE
nepemMeHHble.
X+y—-32=8 2x—-2z=1
a)sX+2y—4z=9 4)<2x-2y+z2=2
2x+y-3z=11 6x—2y—-32=3
X—2y+4z=0
a)42y-2z=0
2x—-2y+62=0

2. PewunTb cncTemy nNMHeErHbIX ypaBHEHUIW. YKa3aTb 6a3ncHoe pelueHue.
X, +9%X, +X; —2X, + X, =4
2%, +10x, + 3%, - 7%, =8
—3%, —15X, —2X, +3X, —4%, =—-11

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

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

-1 -2 -1 1
C= D=
o) eda )
BapuaHT 2

1. Hantn Bce pelueHuns cuctemMbl IMHENHbIX YpaBHEHUN. YKa3aTb 6a3ncHble 1 CBOOOAHbIE
nepemMeHHble.

3X+y+2z2=38 —2X+y-z=1
a):3x+2y+32=9 &):2x+2y+z=-1
6x+y+3z=15 -2x+4y-2=0
X+3y—6z=0
a)1-3y+3z=0
2x+3y—-9z=0

2. PewunTb cncTemy nNMHeENHbIX ypaBHEHUN. YKa3aTb 6a3ncHoe pelueHue.
X, +2X, + X, +4X, —3%, =3
2%, +4X, + 3%, +11x, —4X, =6
—3X%, —6X, —2X; —9X, +12X, =7

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



-5 3 3 -1
A=|2 1| B=|5 2|
15
-3 -1 -3 4
C= D=
4 4 ) -1 -4)

BapwuaHT 3
1. HanTtu BCe pelueHns cMcTeMbl NMMHENHbIX ypaBHEHWI. YKa3aTb 6a3ncHble n cBo6oaHbIE

nepemMeHHble.

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

2. PelunTb cnuctemMy NMHENHbIX YpaBHEHWI. YKa3aTb 6a3ncHoe peLueHme.
X, —9X, + X; +4X, —2X, =3
2%, —10x, +3X, +11x, —9%, =—6
—3X, +15X, — 2X; —9X%, + 2%, =11

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

1 -2 -2 3
A: —1 , B = _l 1 ,
3 2 4 2
2 2 2 -3
C= D=
LR |
BapwuaHT 4

1. Hantn BCce pelueHuns cuctemMbl IMHENHbLIX YpaBHEHUN. YKa3aTb 6a3ncHble 1 CBOOOAHbIE
nepemMeHHble.

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

—2X+4y+16z2=0
)1 —-3x—-4y+4z=0
—IXx+4y+362=0

2. PelwunTb cnCTEMY NMHENHbIX YpaBHEHMI. YKa3aTb 6Ga3ncHoe peLueHue.
X, +2X, + X, —3X, —4X, =0
2X, +4xX, +3%, —10x, —12%x, =0
—3X, —6X, —2X; +5X, +9%, =5



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

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

C: D:
R
BapuaHT 5

1. HanTtu BCe pelueHns cMcTembl NMMHENHbIX ypaBHEHWI. YKa3aTb 6a3ucHble n cBoBoaHbIE
nepemMeHHble.
3X+y=6 2X—-2y—-2z=1
a)13x+2y—2z=5 &)<2x-2y+z=2
6x+Yy+5z2=10 6Xx—-6y—3z=3
-X—4y-8z=0
a)<—2x+4y—-4z=0
—4x—-4y-20z2=0

2. PelunTb cnuctemMy NMHENHbIX YpaBHEHWI. YKa3aTb 6a3ncHOe peLueHme.
X, + X, + X3 —3X, + 3%, =—4
2%, +2X, + 3%, —10x, + 4%, =8
—3X%, —3X, —2X%, + 5%, —10x, =15

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

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

1. Hantn Bce pelleHuns cuctemMbl NMIMHENHbIX YpaBHEHUN. YKa3aTb 6a3ncHble n cBOOOAHbIE
nepemeHHble.
2X+y+22=06 X+3y+3z2=3

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

2. PelwunTb cUCTEMY NMHENHBIX YpaBHEHUIN. YKa3aTb 6a3ncHoe pelueHue.



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

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

4 3 3 4
A=l2 5| B=1 2|
4 1 1 3
2 -4 2 -4
C= D=
4 -4) -1 4
BapwaHT 7

1. Hantn Bce pelleHns 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
X—-3y+6z2=0
a):<-y+z=0
2x—-3y+9z=0

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

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

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

1. Hantn Bce pelleHuns cucteMbl NMIMHENHbIX YpaBHEHUN. YKa3aTb 6a3ncHble n CBOOOAHbIE

nepemeHHble.
—X+y+z=1 —2X+Yy+22=-3

a)e—X+2y+z2=-2 a)12x+2y+z=3
—2X+Yy+32=06 —2X+4y+52=0



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

2. PelunTb cnucteMy NMHENHbIX YpaBHEHNI. YKa3aTb 6a3ncHoe peLueHme.
2X, —5X, +5X, + X, —4X. =4
—4x +10X, —=9%, + X, +9X, =5
2X —5X, +6X; +4X, —3%, =7

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

1 3 3 -5
A = —3 , B = —3 2 ,
-11 1 -2

ooz 3) o 3

BapuaHTt 9
1. Hantn Bce pelleHuns cucteMbl NMMHENHbIX YpaBHEHUN. YKa3aTb 6a3ncHble n cBOOOAHbIE
nepemMeHHbIe.

—X+y+22=2 —2X+Yy—-2=3
a)—X+2y+52=5 4){2x+2y+z=2
—2X+y—-2=-3 —2X+4y—-2=5
X—2y+4z=0
a8)<2y-2z=0
2X—-2y+6z=0

2. PelunTb cnuctemMy NMHENHbIX YpaBHEHNI. YKa3aTb 6a3ncHoOe peLueHme.
X, —3X, +4X; — 2%, =3
X, —4X, +5X; +3X, —4X, =2
2X, —5X, + X3 —3X, — X; =16

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

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




BapuaHTt 10
1. HanTtu BCe pelueHns CMCTEMbI NIMHENHbBIX ypaBHEHWI. YKa3aTb 6a3ucHble n cBoboaHble
nepemMeHHble.
—3X+y—-4z=-7 —2X+3y—-2=3
) —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
SX+y—-7z=0

2. PelunTb cnucteMy NMHENHbIX YpaBHEHNI. YKa3aTb 6a3ncHoe peLueHme.
X + X, + X+ X, +X =2
—2X, —2X, — X, —4X, —3%, =0
X, +X, +2%, —X, =6

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

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

KoHTponbHas paboTta Ne 2
BapwuaHT 1
1. ByayT nu cTpokun unu ctonbubl MaTpuL NMUHENHO 3aBUCUMbI? 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. Pewntb cuctemy ypaBHeHun metogom Kpamepa
-3 1 -3)\(x -10
-3 2 5|ly|=|-13]|
-6 1 -1){z -14

3. PewnTb kBagpaTHoe ypaBHeHue 2° —8z+41=0c KoMNNeKCHbIMU KOPHSIMU Zi u Z2 1
BbIYUCINTD:

a) i-(Zl—|—Zz); 6)

21_22‘, B) 1 - %= .



4. Pelwutb maTpuyHoe ypasHenne A-X =B | rpe

-2 -1 -1 -9
A= : B=
3 2) 6 9 )
BapuaHT 2
1. ByayT nu cTpokn unum ctonbubl MaTpuL NMMHENHO 3aBUCUMbI? KakoB paHr maTpuubl B?

3 3 1 1

4 4 1 -1 e e
A= 6 6 3 2 ;R:[:Zz:flJ

-3 -3 -1 0

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

3 2 6| yl=|27]
6 1 5)lz) |31

2
3. Pewuutb kBagpaTHoe ypaBHeHue Z° +6z+18=0c komnnekcHbIMM KOpHAMN  —— ==
—_— = N BbIYUCIIUTD:

a) i‘(zl“‘zz); 6)|21_Zz|; B)4 Lz,

4. Hantn obpaTHyo maTtpuuy A_l , ecnu

1 2 1
A= 2 5 2|

2 -5 -1

BapuaHT 3

1. ByayT nu cTpokun unm ctonbupbl MaTpuL, NIMHENHO 3aBncuMbl? KakoB paHr matpuubl B?

= —= —a o - 2 3 -3 —a 2

= a a = 2 2 2 =2 -2

-~ = —a —a o E’[a a 1 o 72J
a )

= = a

2. PewuTb cnuctemy ypasHeHuin metogom Kpamepa

3. PelwmTb KBagpaTHOE ypaBHEHME 22-|-8Z-|-32:OC KOMMMEKCHBIMU KOPHAMU 41 1 22 1

BbIMUNCITNTb:
a) i-(zl+22); 6)|21_Zz|; B) Z1 - Z= |

4. PelunTb MaTpnyHoe ypaBHeHVE AX = B rae
A:(—SG —fj; B

BapuaHT 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 cnctemy ypaBHeHun metogom Kpamepa
3 1 -1)(x 10
3 2 -1 y|=|13
6 1 -1)lz) (19)°

3. PewnTb kBagpaTHoe ypaBHeHne 2z —10Z+34=0c koMNneKCHbIMM KOPHAMU Zi 1 2
BbIYUCIIUTD:

a) i‘(21+22); 6)|Zl_zz|; B)4iZy.,

4. Hantu obpaTtHyto matpuuy A, ecrnm

= W N
N W DN

BapuaHT 5
1. ByayT nu cTpokun unu ctonbubl MaTpuL NIMHENHO 3aBUCUMbI? KakoB paHr maTtpuubl B?

2 1 3 2 4 -3 4 -9 -4

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

4 2 17 47 -5 -1 3 -5 -1}

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

2. PewunTb cuctemy ypaBHeHuMn metogom Kpamepa
1 1 0}\(x 0

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

3. PelwunTb KBagpaTHoe ypaBHeHue z° —8z+25=0 ¢ KOMNNEeKCHbIMU KOPHAMU Z 1 Zz 1
BbIYUCNUTD:

a) i-(z,+2,); 6)|Zl_22|; B)4Zs.
4. PelwnTb MaTpuyHoe ypaBHeHne A-X =B roe
5 7 6 -1
A= . B=
3 -4); 3 1)

BapuaHT 6
1. BygyT N1 CTpoKM unu ctonbupbl MaTpUL, NIMHENHO 3aBUCUMbI? KakoB paHr matpuubl B?



-3 1 -1 2 -1 3 0 2 2

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

-6 2 -1 47 -2 -4 1 3 1}V

3 -1 1 -1 2 2 -2 22

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

3. PelwnTb kBagpaTHOe ypaBHeHue Z° + 22+ 26 =0¢ KoMNNeKCHbIMU KOPHAMU Z 1 2z 1
BbIYUCINTD:

a) i-(2,+7,), 6)|Zl_22|; B)4i 2y,

4. Hantu obpaTHyto matpuuy A, ecrnu

>

Il
NN P
ool N
w NP

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

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

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

3. PewnTb kBagpaTHoe ypaBHeHne 2> —62+13=0c KOMMNEKCHbIMU KOPHSIMU Z 1 Z2 1
BblYUCNUTD:

a) i‘(21+22); 6)|Zl_22|; B)Z4iZ;,

4. PelwuuTtb maTpuyHoe ypaeHenne A-X =B rge

S ERV I P

BapuaHT 8
1. BygyT N1 CTPOKM Mnn CToNbLbl MaTpuL, MIMHENHO 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 cnctemy ypaBHeHun metogom Kpamepa
3 1 0)(x —4

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

3. PewnTb kBagpaTHoe ypaBHeHue z° —2z+10=0c KoMNNeKCHbIMU KOPHSIMU Zi 1 Z2 1
BbIYUCINTD:

a) i-(2,+7,), 6)|Zl_22|; B)4i 2y,

4. Hantu obpaTtHyto matpuuy A, ecnm

1 4 2
A=-2 -3 2|

-2 -6 -3

BapuaHT 9

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

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

2. PewnTb cuctemy ypasHeHun metogom Kpamepa

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

3. PelwmnTb KBagpaTHoe ypaBHeHue z° +8z2+20=0c KOMNNEeKCHbIMU KOPHAMU Z 1 Zz 1
BblYUCNUTD:

a) i‘(21+22); 6)|Zl_22|; B)Z4iZ;,
4. PelwnTb MaTpuyHoe ypaBHeHne A-X =B roe
1 2 3 -3
A= : B=
5 3) 1 6 )

BapuaHT 10
1. BygyT N1 CTpoKM unu ctonbupbl MaTpUL, NIMHENHO 3aBUCUMbI? KakoB paHr matpuubl B?



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

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

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

2 2 2 0 -1 -2 1 2 6

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

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

a) i-(2,+7,), 6)|Zl_22|; B)4i 2y,
4. Hantu obpaTtHyto matpuuy A, ecnm

31 2
A=|-2 2 1|
211

19.3.5 lNepeyeHb 3aaaHnM ANA KOHTPOSILHOW paboThbl NO BEKTOPHOM anrebpe (2 cemecTp)
KoHTponbHas paboTa

1. KornuHeapHbl nn Bektopbl CinC, | pasnoxeHHble no Bektopam aub ?
2. MMepneHaVKynsipHbI N BekTopbl @ 1 b ?

3. KomnnaHapHbI 11 BEKTOPBI a,b,c?

4. Haittn yron mexxay Bektopamn AB n AC.

5. NaHbl koopamHaTbl Tovek A B,C. Boiumenuts:

1) Np sc AB;
2) np (as-cs) (2AC +3CB)
3) |AB+4BC|.

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

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

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

10) [[(AI§+BC),BC]ACJ;
11) (AB,BC)-AC,

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



1) 06bemM nnupamuasbl;

2) onuHy pe6pa AB;

3) nnowaap rpanHn ABC:

4) yron mexay pedpamn AB 1 AD ;

BapuaHTbl
BAPUAHT 1

1.1 8={1,-2;3},b ={3,0;1},¢, =2a+4b,c, =33 -b.
2.1 a=1{13-1},b={3-2;3}.

3.1 d=1{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(1,2;1),B(-13,4),C(0;1,2).

6.1 A(1L1),B(-12;4),C(2;0;6),D(-2;5,-1).

7.1 ([[=5].c].).

BAPWUAHT 2
12V =) 120

2.2 xy —y=x?
3.2 xy +y=3
4.2 A(0;-3;6),B(-12;,-3,-3),C(-9;-3,-6).
52 A(0L2),B(3-12),C(-L25).
6.2 A(0;5,0),B(2;3;—4),C(0;0;6),D(-3,1;-1).
7.2 ((a[6.c]).).
BAPUAHT 3
13 da={-241,b={1-27},¢ =54+3b,C, =2 -b.
2.3 xy =vyin(y/x)
3.3 X’y +x’y=1
4.3 ydx—2xdy=2y*dy
5.3 Xy —y=+/xX*+y’

6.3 A(0;0;6),B(4;0,-4),C(L,3;-1),D(4;-1-3).
7.3 [[a’,(&@)}&}.

14y = 1
X

2.4 @=1{1,2,1},b={312}.

BAPUAHT 4



3.4 4[24}~ (215~ {11,
4.4 yxinx=y
54 xy +y=y’
y
6.4 xy =y-—xeX

74 [[(5—5),6]5}

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

3.5 d=1{2,-1,1},b ={1,2;3},c = {1,-3,-2}.

4.5 xy +y=5
55y =2+2

Xy
6.5y —y(l+x)=
7.5 x(y —y)=¢"

BAPUAHT 6

1.6 a={4-2},b={11-1},¢, =d+b,c, =4a+2b.
2.6 d={-415},b=1{131}
36y = !

cos?x

4.6 A(53-1),B(52;0),C(6;4;-1).
5.6 A(-142),B(523),C(0,12).
6.6 A(6,0;4),B(0;6,4),C(4;6;0),D(0,-6;4).
76 |([a6]c)d|
BAPUAHT 7
{1,-2;5),6 = {3-1,6},6, =43 -2b,5, =b 24
2.7 a={3-1;2},b={2;3-1}.
={11-1},b ={7;3-6},c = {-1,1,9}.
A(-3,-7;-5),B(0;-1;-2),C(2;3,0).
5.7 A(3-21),B(13,2),C(2;41).
( 2 ) B(2;4;3),C(4;3,-2),D(-4;-2;-3).

BAPUAHT 8
={2;-11},¢,=6a-3b,c, =b -24.
2.8 a:{ —4;— 5} b= {1-—3-1}
9,b = { -3},¢={7,9,-3}.
,B(0;- ) C(2;3,0).

H
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3,-1),B(-3;2;3),C(-13,0).
5),B(5;-6;3),C(3;5,6),D(-6;-1,2).

BAPUAHT 9
1.9 4={-2,-3-2},b ={1,0;5},¢, =3a +9b,c, =—a - 3b.
2.9 a={912}b={-114}

3.9 4={L11},b ={11-1},C ={6;0;5}.

4.9 A(0;1-2),B(3,12),C(4;1,1).

5.9 A(,-1,6),B(4;5,-2),C(-13;0).

6.9 A(5-2;-1),B(4;0;0),C(2;51),D(1;,2;5).

BAPUAHT 10
1.10 8={-14;2},b{3,-2;6},¢,=2a-b,c, =3b -6a.
2.10 4=1{8,2;3},b ={-2;8;0}.
3.10 4={7:2;3},b ={5-3,2},¢ = {10;-115}.
4.10 A(331),B(13;,5-2),C(4;1;1).
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).



19.3.6 lMNMepeyeHb 3apaHMN ANA KOHTPOJSILHOW paboTbl MO aHaNUTUYeCKOW reomeTpum (2
cemecTp)
KoHTponbHasa paboTta

BapwuaHnT 1
3apayva 1. [laHbl Tpu nocnegosatenbHble BepLlumHbl napannenorpamma A(1;2), B(-1;3),C(-4;-2).
He Haxogs koopanHaThl BepLlumHbl D, Hantu:
1) ypaBHeHue cTOpPOHbI AD;
2) ypaBHeHue BbicoTbl BK, onyLieHHon n3 BepLlumHbl B Ha ctopoHy AD;
3) A4nuvHy BbicoThl BK;
4) ypaBHeHue gnaroHanu BD;
5) TaHreHc yrna mexay gvaroHanamu napansnenorpamma.
3anuncatb obume ypaBHEHUA HANAEHHbIX NPAMbIX. [TOCTPOUTL YepPTEX.

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

1) obuwee ypaBHeHue nnockoctn ABC;

2) obLlee ypaBHeEHME NNOCKOCTN, Npoxoasiuen Yepes Touky D napannensHo nnockoctn ABC;
3) paccrtodaHue oT Toukm D oo nnockoctn ABC;

4) KaHOHW4Yeckue ypaBHeHus npsimon AB;

5) KaHOHWYEeCKMe ypaBHEHUSA NPSMOK, NpoxoasLen Yepes Touky D napannensHo npsmon AB;
6) obLiee ypaBHEHME NOCKOCTN, NpoxXoasLuen Yepes Touky D nepnengukynspHo npamon AB.
3apaua 3. YpaBHeHue BTOporo nopsigka 2X° +9y* —4x+6y+2=0 nyTem BblAeneHUs MOSTHOMO
KBagpata npuMBECTU K KaHOHMYeckomy Buay. [lOCTpoOUTb KpuBYLO, oOnpefensemMyo 3Tum
ypaBHEHUEM.

3apnaya 4. KpviBas 3agaHa B NONSIPHON cUCTEME KOOPAMHAT ypaBHeHnem P =3¢
TpebyeTcs:

T
1) HaWTW TOYKM, Nexalume Ha Kpueon, fasas ¥ 3HauyeHus1 yepes NPOMEXYTOK, PaBHbIi 8
HaumHas oT =0 po =27
2) NOCTPOUTb NOJTYYEHHbIE TOYKN;
3) NOCTPOUTb KPUBYHD, COEANHNB MOCTPOEHHbIE TOYKN (OT PYKU UK C NOMOLLIbIO fnekana);

4) COCTaBUTb YpaBHEHNE 3TOMN KPUBOW B NPSIMOYrOSIbHOM JEKapTOBOW CUCTEME KOOPANHAT.

3agaua 5. [MocTpouTb Ha MMOCKOCTM rEeOMETPUYECKOe MECTO To4yek, onpeaenseMoe
HepaBeHCTBaMu

1<x<2
1) XSy$2X;

2) {ysVQ—xz

Xx=>0,y=>0

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

1) ypaBHeHune cTopoHbl AD;

2) ypaBHeHue BbicOTbl BK, onylieHHon n3 BepnHbl B Ha ctopoHy AD;
3) ANMHY BbICOTbI BK;

4) ypaBHeHue aunaroHanu BD;

5) TaHreHc yrna mexay guaroHansmu napannenorpaMmma.

3anucaTb obwme ypaBHEHUA HaNOEHHbIX npAMbIX. nOCTpOI/ITb YyepTex.

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 NNOCKOCTN, Npoxoasiuen Yepes Touky D napannensHo nnockoctn ABC;

3) paccTtogaHune oT Toukm D oo nnockoctn ABC;

4) KaHOHW4Yeckune ypaBHeHus npsimon AB;

5) KaHOHMYeCKMe ypaBHeHUs NPSAMON, Nnpoxoasiuen Yyepes Touky D napannensHo npamoun AB;

6) KaHOHMYECKMEe YpaBHEHUA MPSIMON, MNPOXOoAsdllen 4Yepe3d Touky D nepneHgukynsapHo
nnockoctn ABC.

3apaya 3. YpaBHeHMe KpvBOii BTOporo nopsigka X° —4y”+6x+4y—-8=0 pytem BblgeneHus
NOJIHOro KBagpaTa NPMBECTU K KaHOHWYEeCcKoMy BUAY. [TOCTPOUTL KpUBYHO.

3apaya 4. KpvBas 3agaHa B NOMsIPHON CUCTEME KOOPAMHAT ypaBHEHNeM P = 4cos@
TpebyeTcs:

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

4) COCTaBUTb YpaBHEHNE 3TOM KPUBOW B NMPSIMOYrOSIbHOM LEeKapTOBOW CUCTEME KOOPAMNHAT.
3apgaya 5. [locTpouTb Ha MNJIOCKOCTM TreoMeTpuyeckoe MeCTO TOoueK, ornpeaensiemoe
HepaBeHCTBaMu

y > x?
1) {y—xso;
2) {xg\/4—y2

x=>20,y=>0

19.3.7 TlepeyeHb 3agaHMU AN KOHTPOSIbHOM paboTbl MO  OOLIKHOBEHHbIM
anddepeHumanbHbIM ypaBHEeHUsIM (2 cemecTp)
KoHTponbHas paboTa

BapwuaHT 1
1. Hantu obuiee pelweHne gndpdepeHumnanbHbIX YPaBHEHUN:
a) Xt -y )y = 2xy; y=(y) -1
B) ;
2Xy
6)xy’—y:x2; r)xy’+y:3_

2. Hantn 4actHoe pelweHne guddepeHunansHOro ypaBHEHUS, YyOOBNeTBOpAloLee
HayanbHbIM yernosusim Y +4Y +4y = ezx, y(0) =1, y'(0) =-1.

dx

e 3X+Yy
3. Hantn obuiee pelweHne cuctembl anddepeHumanbHbiX ypaBHEHUI .

— =8X+

dt d

4. 3anucaTb ypaBHEHWE KPMBOWM, MPOXOASLLEN Yepes3 TOYKy A(5;2), €CIN M3BECTHO, YTO

YrNoBON KO3I(hULMEHT KacaTenbHon B Nnobon ee Todke B 3 pa3 bGosnblue yrnoBoro
Koa(ppuumeHTa npamMon, coeguHsoLen To4ky A ¢ Ha4yanom KoopanHar.



o o

HaiiTn obLuee pelueHve anddepeHLmansHoro ypasHeHus Y = Sinx
HaiiTu obliee pelleHne OuddEpeHLMNanbHOro ypaBHEHUS METOAOM  Bapualmm

X

MPOW3BOSbHbIX MOCTOSAHHBIX Y —Y =

e* -1’
BapuaHT 2
HanTtun obuwee pewerne anddepeHumanbHbIX YPaBHEHNN:
a)xy’zyln(y/x); B)x3y'+x2y=l;
6) ydx—2xdy = 2y*dy : Xy —y = +y7 |

Hantu 4acTtHoe pelweHve guddepeHunansHOro ypaBHEHUS, YOOBNeTBOpAoLEe
HavanbHbiM yerosusim Y +4Y =12y =8sin2x; y(0) = -1, y'(0) =1.

dx
a{:4x+6y
Hantn obuwee pelweHme cuctemnol gudpdepeHumnanbHbIX YpaBHEHNI .
Yy _
—=4x+2y
dt

HanTtu ypaBHeHue kpuBow, npoxogswien vyepes Touky A(10, 10) u, obnagawowen Tem
CBOWCTBOM, YTO OTPE30K, OTCEeKaeMbli Ha ocu abcumcc kacaTenbHOW, NPOBEAEHHOWN B
noboKr ToUKe KPUBOW, paBeH KyOy abcumcchbl TOYKM KacaHuS.

1

Haiitu obiee pelenme AnddepeHuUmansHoro ypasHeHns Y =

Hantm oOwee peweHne pauddepeHUnanbHOro YypaBHEHUS MeTo4OM Bapuauum
3x

MPOU3BOMbHBIX MOCTOSAHHBLIX Y’ —6Y' +9y = gt

BapwuaHT 3
. Hantum obuiee peweHne gudpdepeHumnanbHbIX YypaBHEHUN:
a)(1+x2)y’—2xy=(1+x2)2; B)y'xlnx:y;
Xy +y=y?: y
6) y+y=y y r)XyIZy—XeX-

Hantn 4acTtHoe peweHne anddepeHumanbsHOro ypaBHEHUs,  YAOBMETBOPSIHOLLEE

HauanbHLIM yeroansim Y’ — 6y — 7y =x% —x; y(0) =1, y'(0) =1.

dx
aI:—SX—4y

HainTtu obwee peweHne cnuctemsl guddepeHumanbHbiX YypaBHEHUN .
—X:—Qx—By
dt

Hantn ypaBHeHue KpuBoW, npoxopsiien yveped Touky A(1l, 4) un, obnagawowen tem
CBOWCTBOM, YTO OTPE30K, OTCeKaeMbll Ha Oocu opauHat nbon kacaTtenbHoW, paBeH
yABOEHHOM abcumcce TOYKM KacaHus.

Hantu obuiee pelueHne amddepeHumanbHoro ypasHeHus Y = y'e’

Hantn obwee peweHve avddepeHunansHoro ypaBHEHWss MeToOOM Bapuauuu

2
NPOMU3BOIIbHbIX MOCTOSIHHbIX Y + Y = Ctg°X .



BapuaHTt 4
HanTtun obuwee peweHve anddepeHumanbHbIX ypaBHEHUN:
Xy'+y=5. .,y X
a , =X+,
) B)Y =% Ty
6) Y — y(L+x)=x: Xy —y) =e

Hantu 4acTtHoe pelweHve guddepeHunansHOro ypaBHEHUS, YOOBNeTBOpAoLEe
HayanbHbIM ycrnosusm Y’ + 4y = g2 y(0)=1,y'(0) =-2.

dx
P 3X—-y
HanTtun obuwee peweHne cnuctembl guddepeHumnanbHbiX ypaBHEHNN .
Y _
— =4xX+2y
dt

Hantn ypaBHeHMe KpuBOW, npoxoasiien yepes Touky B(3, 4) n, obnagaiwowen tem
CBOMCTBOM, 4YTO OTPE30K, OTCEKaeMbll Ha OCW opauHaT Nobon KacaTesflbHOW, paBeH
yABOEHHOMY MOAYII0 pafuyC-BeKTopa TOYKN KacaHUS.

1
cos® x
Hantm obwee peweHne auddepeHUnansHOro ypaBHEHUS MeETO4OM Bapuaumm

X

Haittv obLuee pelueHne amddepeHLmansHoro ypaBHeHns Y =

MPOW3BOSbHBIX MOCTOSAHHBIX Y —2Y'+Y = L

KpMTepMI/I OLUEeHOK KOHTPOJIbHbIX pa60T

OTBeT oueHnBaeTCca OTMETKOM «5», ecnu:

e paboTa BbiNOSIHEHA MOMTHOCTbLIO;

e B JIOMMYECKMX paccyxaeHnsax n o060cHoBaHNSAX HET NpobenoB 1 oWNBOK;

e B pELUEHMM HET MaTemMaTU4ecKnx owmnbok (BO3MOXHA OOHA HETOYHOCTb, OMUCKA,
He ABNAOLWANACA CrneacTBMEM  HE3HaHMS WM HEeMNOHWMaHUsA  y4eBHOro
mMartepwmana);

OTtmeTKa «4» cTaBUTCS, ECIN:

e paboTa BbINOSIHEHA MOMHOCTBLI, HO 060CHOBAHMS LLAroB peLleHNss He4OCTaTOuUHbI
(ecnn  ymeHua 0OOCHOBbIBaTb PACCY)XAEHUS HE SABMSANUCL  CheuuanbHbIM
00BbEKTOM NPOBEPKM);

e [JonyLlieHa ogHa owmnbka unm asa-Tpu.

OTtmeTka «3» cTaBUTCS, ECIN:

e ponyuieHbl 6onee ogHon owmnbkn nnm 6onee AByx- TpeEX HEAOYETOB B BblKNagkax,
yepTtexax unu rpadukax, Ho CTyaeHT BnageeT obs3aTeNnbHbIMU YMEHUSMWU MO
npoBepsieMon TeEME.

OTMmeTKa «2» cTaBUTCH, ECNU:

e [ONYyLEHbl CyLWEeCTBEeHHble OwWubKM, nokasaBlMe, YTO CTyOeHT He Bnageer
o6s3aTenbHbIMM 3HAaHMSIMM MO 4aHHOW TemMe B NOSIHOW Mepe;

e paboTa nokasana MnOMHOEe OTCYTCTBME Y Yy4auwerocsa obs3aTtenbHbiX 3HaHWUR,
YMEHMWI N0 NPOBEPSEMON TEME UMW 3HAYUTENbHAA YacTb PaboTbl BbINOSIHEHA HE
CaMOCTONATENBHO.



Mpumep KOHTPONbHO-U3MepUuTenLHoro matepuana Ne1
no yye6Houn gucuunnuHe 51.0.16 MatemaTnyeckun aHanus

YTBEPXOAIO
3aBepytoLumii kacpeapom
MaTemMaTU4eCcKkoro aHanmsa

A.ll. baeB
nodnuck, pacwugposka nodnucu
.20
HanpaBneHune nogrotoBku / cneumnanbHOCTb 30.05.01 MeguumHckas broxmmns
OucumnnuHa B1.0.16 MatemaTtuyeckun aHanu3
Kypc 1
dopma 06yueHus OYHOEe
Bug attectauum NPOMEXYTOYHas
Bua koHTpons 3aveTr
Bunet 1
1. I'Ipe,u,en nepemeHHon BEeJTMYNHbI. Onpe,qeneHme npeaena Ha A3blKe

nocrnegoBaTernbHOCTEN.

2. WccneposaHue (byHKLI,I/II7I MeTogaMn aHarnunaia. MHTepBaJ’IbI MOHOTOHHOIO MU3MEeHeHUA

YHKUMN.

3. Hantn yyactkm BoO3pacTaHus,

f(x) =/8x*—x".

yOblBaHNS U TOYKM 3KCTpeMyMa  pyHKLMM

Mpenogasartens M.B. laBbigoBa
nodnucek pacwucgpposka nodnucu



MpuMep KOHTPONbHO-U3MepuUTenibHOro martepuana Ne2
no yyeobHoun aucuunnude 61.0.16 MatemaTnyeckmn aHanus

HanpaBneHne noarotoBku / cneymanbHOCTb
Ovcunnnuna

Kypc

dopma 0byyeHus

Bup atTrectauumn

Bupg koHTpons

=

YTBEP>XOAKO
3aBegyoLmin kacdpeapom
MaTemMaTU4eCcKoro aHanmsa

A.[l. baeB

nodnuck, pacwugposka noodnucu

30.05.01 MeguuuHckas buoxmmus
B1.0.16 MatemaTtuyecknin aHanu3
1

O4YHOE

NPOMEXYToYHasa

3K3aMeH

Bbunet 1

2. PeweHnne npoctenwmx  guddepeHumanbHbiX — ypaBHEHUN
NPUBOASALLNXCA K YPaBHEHUAM C pasaensaowmMMncsa nepemMeHHbIMN.

3. PewnTb andpdpepeHumansHoe ypaBHeHune: xy —y = x>

MpenogaBsartens
noonuck

20

CuvcTeMbl NMHEHbIX anrebpanyecknx ypaBHEHUN, OCHOBHbIE NMOHATUS U ONpeaeneHus.

nepBoro nop4aaka,

M.B. JaBsbigoBa
pacuwugposka noodnucu



19.4. MeTogmyeckune MmaTtepuanbl, onpepenswolue npoueaypbl OLEHUBAHUMA 3HaHUW,
YMEHMH, HaBbIKOB U (MNU) onbiTa AOEATENbHOCTU, XapaKTepu3yrLwmx 3Tanbl
chopMupoBaHMA KOMNEeTEHLUN

OueHka 3HaHWW, YMEHUA U HaBbIKOB, XapakTtepusywowas aTtanbl  HopMUPOBaHNSA
KOMMETEHUMA B paMKax W3y4yeHUst AUCUUMNIUHBLI, OCYLEeCTBNSAETCss B XOo4e TeKywen u
NPOMEXYTOYHOW aTTecTauum.

Tekywas aTrecrauus NnpoBoaUTCA B COOTBETCTBUK C [1onoXeHnemM O Tekyllen atTectaumm
obyvalwmxcs no nporpammam Bbicliero obpasoBaHusi BOpPOHEXCKOro rocygapCTBEHHOro
yHMBepcuTeTa. Tekyllasa atrectaumsa npoBoanTCs B (POpMax KOHTPOSIbHbIX M nabopaTopHbIX
paboT. Kputepum oueHnBaHnsa NnpuBeaeHbI BbILLE.

lMpomexyTouHaa aTTecTtaums npoBOAUTCA B COOTBeTCTBMM C  [lonoxeHnem o
NMPOMEXYTOYHOWN aTTecTauumn obyyaroLmxca Nno nporpaMmmam BbicLLero 06pasoBaHus.

KOHTpOMbHO-U3MepuTenbHblE MaTepuanbl NMPOMEXYTOYHOW aTTecTauum BKN4YalT B cebs
TeopeTnyeckne BOMPOCHI, MNO3BOMSAKOLIME OUEHUTb YPOBEHb MOMNYYEHHbIX 3HAHUA U
npakTu4yeckoe 3agaHuve, MNO3BOSIAKLWEE OUEHUTb CTeneHb CHOPMUMPOBAHHOCTU YMEHUN U
HaBbIKOB,.

Mpn oOueHMBAHUM UCMOMb3YTCHA KadeCTBEHHble LWKanbl OueHOK. KpuTepuu oueHMBaHuS
npuBeaeHbI BhiLLE.
dOC

1) TecToBbIE 3a4aHUS:
. e -1
lim

. x-0 5in 2X y
1. Monb3yack npasunom Jlonutans, HauTK npeaen dyHKUMn , YKa3aB OOQWH BEPHbIN OTBET:

a) 2

6)0

B) 0,5

r) 0eCKOHEYHOCTb
A)3

2. HaifTv uHTepBan MOHOTOHHOrO y6biBanus dyHkumm f (X) = x> —3x°
a) (0,3)

6) (0,2)

B) (-1.1)

r) (-2,2)

pa) (Oa_l)

2) cuTyaLMoHHbIE 3a0aHNS C pa3BEPHYTLIM OTBETOM CrOXHble (1 wiT):

3BECTHO, YTO CKOPOCTb pa3MHOXEHUA BakTepui, Bbi3biBaOLWNX MHEKUNOHHOE 3aboneBaHune,
B 3 pasa Bbllle, YEM KONMYECTBO DakTepun B AaHHbIA MOMEHT BpeMeHu t. Hantn 3aBncmMmocTtb
N3MEHEHNSA KOoNn4ecTBa GakTepuii OT BPEMEHM.

PeweHne: O603Ha4YMM KONMYECTBO BaKTepuin, UMEKLLUNXCH B AaHHbIM MOMEHT, Yepes X . Toraa

% =kx, rge k =3 - koadPrLUMEHT NPONOpPLIMOHANBHOCTH.

B 3TOM ypaBHEHUM pasaenvm nepeMeHHble U NPOUHTETPUPYEM ero:

o el ]

b _f— :ﬁ;_far;;
ar

¥ hmx=if+h
hx=he +nC

MoTeHuMpyem nocreaHee BbipaxkeHue:
v =g

Monaras, utonput=0 x=Xxo, nonydnm C =x,. CnegoBaTensHo,


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

_ T
X=x2 .

Tak kak k=3, okoOHYaTenbHO Nonyyaemw:
OTBeT: X=X,
PeweHnne: OD03HAYUM KONWYECTBO DAKTEPUI, UMEKIWKWXCA B AAHHLIA MOMEHT, YEpes x.

Toraa % =kc, roek =3 - KOspPUUKMEHT NPONOPLMOHANEHOCTH.

B 3TOM ypaBHeHWW pasaenim nepemeHHsIe U NpOUHTerpUpyem ero:

dx . e _

~ = kat, f? =kfd x=ki+inC,

mx=he +nC

MoTeHuMpyemM NocneHee BolpaxeHne:

v ="

Monaras, 4To NPu +=0 x=xq, MOMYYNM C=xs. CrefoBaTenLHo,
Iz

X=X .

Tax kak k=3, OKOHSAT NbHO IIOT AN
OTBeT: x=xe¢"

2 .
TemnepaTtypa Tena 3apaHa 3akoHom Y =X +3X—1. HailTu ckopocTb M3MeHeHWsi TemnepaTypbl B MOMEHT

BPEMEHM 2 CEK.
PeweHue:
CKOpOCTb U3MEHEHWSI TeMnepaTypbl €CTb NPOU3BOAHAA PYHKUMK:

y' =2x+3,

panee, B MOMEHT BpEMEHU X=2 nmeem:
MY =T ——

¥ (&j—&l+3— i y/(2)=2X_|_3=7

OTBeT: 7

4) sapaHus, TpebyloLiero KOpoTKoro oTeeTa (1 wr):
0z

5. 3HayeHne yacTHOM NPON3BOAHOM 6

X B Touke (-1,1) oT byHKUuUM Z=7Xy+5x-4y+10

paBHo...
. 0z
PelweHune: Hangem YacTHYIO NPOU3BOOHYIO 5_ =7y+5;
X
0z

ox
OTBeT: -2

(-1,1)=-2



