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2. Cneuymanusauuna: MeguumnHckasa kKnbepHeTuka

3. KBanudukauma BbinyckHuka: Bpay-kmbepHeTuka

4. ®dopma oO6y4eHus: o4YHas

5. Kadegpa, otBevawlwas 3a peanusaumio AUCUUNIUHBLI: MaTeEMaTUYeCKOro aHanusa
MatemaTuyeckoro cdakynbrteTa

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

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

8. YuebHbIn roa: 2021/2022 CemecTp(-bl): 1, 2



9.llenu n 3agayum y4e6HON AUCLMNIIUHDI:

Llenb n3yyeHumsa gaHHON UCUMNANHbI:

- cnocobcTBOBaTH OBNAgEHUIO CTYAEHTaMU MatemMaTudyeckum annapaTomM, Heob6xoanMbIM Ans
peleHnss TeopeTUYECKMX W MNpakTUYecKMx 3agad, pasBuTME Y CTYAEHTOB CMOCOBGHOCTM
CaMOCTOATENBHOIO  U3YyYeHUs1 MaTemMaTUYecKon nuTepatypbl W YMEHUS  BblpaxaTb
MaTeMaTUYEeCKUM SI3bIKOM €CTECTBEHHOHAY4YHbIE N KIMHNYECKME 3a0auu;

- cnoco6cTBOBaTb POPMUPOBAHUIO Y CTYAEHTOB-KUOEPHETUKOB CUCTEMHbLIX 3HAHWUIN, YMEHWUA U
HaBblkOB MO MPUMMEHEHUID MaTeMaTM4Yeckoro annapata Ang  pewweHus  HayyHbIX,
NPOVN3BOACTBEHHbIX N Y4EOHbIX 3a4au.

3agaym M3yyeHus gUCUMninHbL:

- npuobpeTeHne CTyaeHTamMn MeTOLONOrMYeckon HanpaBfeHHOCTH,
pelweHus npobnem gokasaTtenbHON MeaAnLMHLI;

- dopmupoBaHMe y CTYAEHTOB JIOrMYECKOTO MbILWMEHUS, YMEHUA TOYHO OPMYNMpoBaThb
3agadvy, CnocoBOHOCTb BbIMSIEHATH FMaBHOE M BTOPOCTENEHHOE, YMEHWsA fenaTtb BbiBOAbl Ha
OCHOBaHWUW NOMNYYEHHbIX Pe3yNbTaToB U3MEPEHUN;

- obyyeHue CTyOeHTOB MeTodaM MaTemMaTU4yecKoro aHanmsa, KOTopble MNPUMEHSATCS B
MeguMumMHe Ans  MOOEenMpOBaHUSA MNPOLIECCOB W MO3BOMAKT M3BMekatb Heobxoanmyro
WHOpMaUMIO M3 pe3ynbTaTtoB HabNAEHUN U U3MEPEHUIA, OLEHNBATL CTEMNEHb HALEXHOCTU
NONyYeHHbIX AaHHbIX;

- hopmmnpoBaHme HaBbIKOB N3yYEHUSI HAYYHOW NUTEpPaTypbI.

CyLlecTBEHHON [Ons

10. MecTo yye6HOM AncumunnuHbl B cTpykType OOIT:

YyebHasa gucumnnuHa «MaTemaTtuyeckui aHanm3» OTHocuTca K OasoBon 4vactum bnoka 1
«OucuunnuHbl (Mogynn)» ®PepepansHOro rocygapCTBeHHOro obpasoBaTenbHOro craHgapTa
BbicLero obpasoBaHus no cneyunanbHoctn 30.05.03 MeguumHckasa knbepHeTuka (cneumanucr).
YyebHas aucumnnunHa «MaTemaTudeckunm aHanmsy SBnseTcs npealecTBylowen ans
cnefywwmnx  OuCuunivH:  «Teopuss BEPOATHOCTEM U MaTemaTudeckass CTaTUCTUKay,
«MIHdopmaTmka, meamumHckas nHdopmaTtmka», «OnTuka n atomHasa dusmkay, «dPusmyeckas
xnmuay, «MeguunHcKasa aNeKkTPoHUKa.

3HaHUSA, HaBbIKM U YMEHUS!, MOJTyYEHHbIE NMPU OCBOEHMM AAHHOW AMCUMMMMHBI HEOBXOAUMBI
obyvatouleMycss AN OCYLUECTBNEHUS  MEeOMUMHCKOM UM HayYHO-MccneaoBaTenbCKon
OeATeNbHOCTH.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUA nNo AgucumnnuHe/mMoaynko (3HaHUSA, YMEHUA,
HaBblKN), COOTHECEHHbIEe C NJlaHUpyeMbIMU pe3ynbTaTaMu OCBOEHUA obOpa3oBaTesibHOM
nporpaMmmbl (KOMNEeTeHLMAMN BbiMYCKHUKOB):

Koga HasBaHwne Koa(bl) WugmkaTtop(bl) lMnaHupyemble pesynbTatbl 00y4eHus
KOMNeTeHLMn
Or1K- CnocobeH 3HaTb: OCHOBHblIE TEPMWHbI W WHCTPYMEHTHI
1 ncnonb3oBaThb U MaTeMaTU4ecKoro aHanuaa, meToabl
NPUMeEHATb Wcnonbayet CaMOKOHTPOMS U NPUOBpeTEeHUst HOBbIX HaBbLIKOB
dyHaameHTanbHbl | OlK-1.2 | ocHOBHbIE
€ W NpuKnagHble €CTeCTBEHHOHaY4Hbl | yMeTb: abCTpPakTHO MbICMWUTb, aHanu3MpoBaTb,
MeauLMHCKMe, € MOHATUS N METOAbl | CAMOCTOATENIbHO  MPUMEHATb  MeTodbl U
€CTeCTBEHHOHayu4H nuccnegoBaHu  Mpu | cpeacTsa No3HaHUs, obyYyeHus 1 CaMOKOHTPOMS
ble 3HaHWA Ans peLieHun Ans NpuobpeTeHns HOBbIX 3HAHWA U YMEHUN, B
MOCTaHOBKM 1 npodeccrmoHanbHbIX | TOM YMCrie B HOBbIX 06M1acTsAX, HeNoCpeaCTBEHHO
peweHuns 3agad He CBsi3aHHbIX CO cdhepont OesaTenbHOCTH,
CTaHAapTHbIX 1 pasBuTUA coumanbHbIX U NPOdEeCCMOHanbHbIX
WMHHOBALIMOHHbIX KOMNeTeHUMN, N3MeHeHus BMOa  CBOeW
3agav npodeccroHanbHom eaTenbHOCTU
npodeccrmoHanbHo
N 0eaTenbHOCTU BNageTb (nmeTb HaBbIK(M)): npvemamu
npMMeHeHns OCHOBHbIX MaTemMaTU4eCcKnx
MOHATMN " MeTonoB npu peLueHun

I'IpO(beCCI/IOHaJ'I bHbIX 3a4a4




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

6 3ET / 216 yacos.

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

13. Buabl y4ebHowm paboThbl

Bua yyebHow pabothbl

TpygoemKocTb

Mo cemecTtpam

Bcero

1 cemecTtp 2 cemecTp

AyONTOPHbIE 3aHATUS

96 48 48

B TOM Yncne: nekuynn

32 16 16

npakTn4yeckmne

64 32 32

K

26 18 8

CamocTosaTenbHasa pabota

58 42 16

KoHTponb

36 36

WNToro:

216 108 108

13.1. CogepxxaHne ONCUUNNNHBI

n/n

HanmeHoBaHve pasgena
OVCLIMITUHBI

CopepxaHue pasgena AucuUmnivHbl

1. Nekuun
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BeBegeHne B matemaTudeckui
aHanua

Mpemen nepemeHHoM BenuyuHbl. OnpepeneHve npegena Ha A3blke
nocnegoBaTenbHOCTEN. ApudmMeTnyeckne OENCTBUA Had npedenamu.
Onpepenexve dyHkuun. MoHATUE cnoxHOM dyHKUMKU. Knaccudukaums
3NeMEHTapHbIX YHKLMIA (uenvble pauunoHarnbHble, OpOobHO-
pauunoHarnbHble, MppauMoHasbHble, TpaHcueHAeHTHble). OnpegeneHve
npegena dyHkuun. beckoHeyHo Manas u  Gonbwad  yHKUMN.
HenpepblBHOCTb  yHKUMM B TOYKe. TOYkM paspbiBa U UX
knaccndumkaumna. Ceonctea QYHKLMIN, HEMNPEPLIBHBLIX HA OTPE3Ke.

1.2

OudpdepeHumnansHoe
ncymucneHme QYyHKUMM OAHOro
nepemMeHHoro

MoHaTne npousBogHon. [eomeTpuyeckun N PUINYECKUN  CMbICH
npounssogHon. OuddepeHumpyemocts yHKUmin. OCHOBHbIE nNpaBuna
andbdepeHunpoBaHms. [lpom3BogHble CRNOXHOM  (OYHKUMKW, OBpaTHON
dyHKkummn. TMoHaTve guddepeHumnana. MNpubnwkeHHblIE BbIYUCIIEHUS C
noMowiblo  guddepeHumana. [lpousBogHble  BbICLUMX  MOPSAKOB
pasnnyHbiX yHKuMn. OuddepeHumansl BbiclMX nopsiakos. lNMpasuno
Jlonutansa. NccnepoBaHue yHKUMW MeTodamMu aHanusa. VIHTepBansl
MOHOTOHHOTO N3MEHEHNs PyHKUMN. OkcTpemMym PYHKUMM.
WccnegosaHne yHKUMM Ha SKCTPEMYM C MOMOLLLIO  MPOU3BOAHOM
BTOPOro mnopsaka. Y4yacTku BbINYKNOCTM rpaduka qyHKUMKU. Toudku
nepermba. AcumntoTbl rpaduka dyHkumm. Obas cxema nccnegoBaHms

rpacpuka yHKUUN.

1.3

I/IHTerpaanoe ncyucrnedune
(*)yHKLI,VIVI OHOro nepemMeHHoro

HeonpeneneHHbin WHTerpan (onpepenexue HeonpeneneHHoro
WHTErpana, ero CBOWCTBa, Tabnuua HeonpegeneHHbIX WHTErpanos).
MeToa WHTErpMpoBaHusi, OCHOBaHHbIN Ha WHBAPWAHTHOCTM OOPMBbI
HeonpedeneHHoro  uWHTerpana  (MeTod  3aMeHbl  MEePEMEHHOWN).
WuTerpupoBaHme no 4yactsim. MHTerpupoBaHue LpOGHO-paumoHanbHbIX
BblpaXeHun (MHTerpvpoBaHue Apoben npocTenwero Buaa, MNOHATUE
HenpaBuIibHOM Opo0W, pasnoXeHWe MpaBuIibHOM ApobuM Ha Ccymmy

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

OCHOBE reoMeTpUYEcKoi 3aayn o NioLLaan KpUBONMHEHON Tpaneuun),
€ro CBOWCTBA. VIHTerpan c nepeMeHHbIM BepXHUM npegenom. ®opmyna




HbtoToHa — JlenbHuua. 3ameHa nepemMeHHOW B OnpeaernieHHOM
WHTerpane. VIHTerpupoBaHue Mo 4acTam.

FeomeTpyyeckme U du3Mdeckme 3adadn C  UCMOSIb30BaHMEM
ONpefeneHHoro uHTerpana (BblMMCIIEHME MroWwaan Mrockon durypsl,
BblYMCreHMe paboTbl NepeMeHHoO curnbl). HecoOCTBEHHblE WHTerpansl
(OT HeorpaHMYeHHbIX PYHKUMIA, C BECKOHEYHLIMU Npegenamu).

1.4

OundbdepeHumnansHoe
ncymcneHue PYHKUMK
HECKOIbKMX NepeMeEHHbIX

®PyHKUMM  HECKONbKMX  MepeMeHHbIXx  (onpegeneHue,  obnacTtb
onpeaenenus). MNpegen YHKUMN HECKONbKUX MEePEMEHHbIX, CNocoObl
BblyMcneHnsa. HenpepbiBHOCTb  (byHKumKM.  OnpegeneHve  YacTHbIX
NPOM3BOAHbLIX, UX reoMeTpuyeckuin cMblcs. MNonHeln guddepeHuman kak
cymma YacTHbIX  AuddepeHumnanos, npunoxeHve MOMHOro
anddepeHumana.

Mpoun3BoaHble BbICWIMX MOPSAKOB (0O0O3HAYeHWe, MOHATUWHBIA CMbICH,
AoKasaTenbcTBo TeopeMbl o} CMeLlaHHbIX NPOn3BOAHbIX).
OundbdepeHumansl BbICLUINX NOPSAKOB.
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MHTeraJ’IbHOG ncymucneHune

WHTerpupoBaHve dyHKUMI ABYX nepemeHHbIx. OnpeaeneHne ABONHOrO
WHTerpana, ero reomMeTpuyeckun CMbICN, CBOWCTBA. BbluucneHue
OBOWHOrO MHTErpana Anst NpsiMoyrofibHOW U KPMBOSUMHEWHOW obnacTen.
3ameHa nepemMeHHon B OBOWHOM uWHTerpane. [MpunoxeHune [BOWMHOroO
WHTerpana K BblYUCNEHUIO MMowagen NNockux uryp n usndecknx
BEMUYUH.

1.6

YHKLMM HECKOITbKMX
nepemMeHHbIX
JlnHenHasn anrebpa.

BekTopHas anrebpa

MaTtpuupbl. OCHOBHble MOHATUS U ONpeaeneHnsi, OCHOBHble BUAbI
matpuy. Onepauun Hag wmaTtpudamu. Onpegenutenn 2, 3, n-ro
nopsgkos u nx ceorictBa. ObpaTHas maTpuua. Teopema CyLleCTBOBaHNS
W eOuHCTBEHHOCTM obpaTHom Matpuubl. HaxoxgeHne obpaTHon
mMaTpuubl. PelweHne wmaTpuyHbliX ypaBHeHun. dopmynbl  Kpamepa.
CuctemMbl NMHENVHbIX anrebpanyecknx ypaBHEHUN, OCHOBHbIE MOHATUS U
onpegeneHns. COBMECTHOCTb CUCTEM JIMHENHbIX anrebpanyeckux
ypaBHeHun. Teopema KpoHekepa — Kanennu. MeTogbl HaxoxgeHus
pelleHns CUCTEMbI JIMHEWHbLIX anrebpanyecknx ypaBHeHUA (MeTopq
Kpamepa, metoq lNaycca, matpuuHbin meTton). OgHOpPOAHbLIE CUCTEMBI
NUHENHbIX — anrebpanyecknx ypaBHEHUW. OCHOBHbIE MOHATUS U
onpegeneHus. dyHoameHTanbHas cuctemMa pelieHuin. OnpeaenexHne
BEKTOPA KaK 3fieMeHTa JIMHENHOro NPoCTpaHcTBa. JInHelrHble onepaumu
Hag BekTopamu. CkansipHoe, BEKTOPHOE, CMELlaHHOe W [BOWHOEe
BEKTOPHOE MNPOM3BEAEHUS BEKTOPOB, WX OCHOBHblE CBOWCTBA,
reomeTpuyeckun n dusndeckun cmbicn. KoopguHaTHOE BblpaXeHue
npoun3BeeHNN BEKTOPOB.

1.7

AHanutnyeckas reomeTpus

O6wmne noHATUSE O JMHMK, TOBEPXHOCTU. YPaBHEHMSI JIMHUA W
nosepxHocTten. [lonsapHble koopauHaTbl. [lpsiMas  Ha  MIOCKOCTW.
PasnuyHble ¢opMbl ypaBHEHMIA MNpPsSIMOM Ha NfockocTu. BaaumHoe
nornoXxeHne npsMbIX Ha nnockoctu. [lpamas M nnockocTb B
NpoCTpaHCcTBe. YpaBHEHMS MNIIOCKOCTM W YpaBHEHUS MNpsSiMON B
npoctpaHcTBe. B3aumHOe pacnonoxeHue npsMbIX W MSIOCKOCTEN.
eomeTpryeckme onpegeneHnst KpuMBbIX BTOPOro nopsigka (annwnc,
rmnepbona, napabona). BeiBog KaHOHWYECKUX YPaBHEHUA 3TUX KPUBbIX,
MOCTPOEHME KPUBbLIX BTOPOro Mopsigka Mo UX  KAaHOHUYECKOMY
ypaBHeHuto. [Mpeobpas3oBaHne OeKapTOBbIX KOOPAMHAT Ha MIOCKOCTU.
MpuBegoenne obuwiero ypaBHEHMS KPUBOW BTOPOro nopsgka K
KaHoHM4yeckoMy Buay. [loBepxHOCTM BTOpoOro nopsigka (annuncowua,
napabonougbl, runepbonounapl, UWAWHOP, KOHYC), WX KaHOHWYECKME
ypaBHeHuda. MeTton ceuyeHun B uccnegosaHumM hOpMbl MOBEPXHOCTEN.
MpuBegeHne oOGLWEro ypaBHEHMS KPMBOW M MOBEPXHOCTU BTOPOrO
nopsigka K KaHOHUYECKOMY Buay.

1.8

OB6bIKHOBEHHbIE
anddepeHunanbHble
ypaBHEHUS

O6wwe NOHATUSA Teopun guddepeHumnanbHbIX ypaBHEHUN.
OuddepeHumanbHble  ypaBHeHUS I nopsigka, paspeLleHHble
OTHOCUTENBHO npoussogHon. YactHoe " obLee peLleHve
audbdepeHunansHOro ypaBHEHUS NEpPBOro nopsigka. YpaBHEHUs C
pasgensoLwmMmMmcs nepemMeHHbIMU. Pelwwenne NPOCTENLLNX
audbdepeHumnanbHbIX yYpaBHEHWUIA NEPBOrO MOpPSAKa, NPUBOOSALLMXCS K
YPaBHEHUSAM C pa3fensowmMMmca NepemMeHHbIMMN.

Mpoctenwmne puddepeHUnanbHble YpaBHEHUS BbICLUMX MOPSOKOB.
PeweHne npoctenumx aunddepeHunansHbiX YpaBHEHUA  BbICLUNX
nopsgkoB. YacTHoe n obuiee pelleHne anddepeHumanbHbIX ypaBHEHWI
BbICLUMX MOpsSiAKOB. HaxoxaeHue Npou3BOSIbHBIX MOCTOSIHHBIX O6LLEero




peLleHns ¢ UCNOoNb30BaHNEM HayasibHbIX YCrOBUA. PelleHne nuHenHbIX
OfHOPOAHbLIX AnddepeHUnanbHbIX YPaBHEHUA BbICLUUMX MOPSOKOB C
NOCTOAHHLIMU KO PULIMEHTAMMN.

Mcnonb3oBaHne audppepeHumanbHbiX YpaBHEHWA B NpUKNagHbIX
3ajavax.

1.9

ypaBHeHVIFl B YaCTHbIX
Npon3BOAHbIX

OudpepeHumanbHble ypaBHEHUS B 4acTHbIX NPOW3BOAHLIX NEPBOro
nopsaka. JIMHelHble ofHOpoAHble  ypaBHeHUs.  KBasunuHenHble
ypaBHeHus. HenunHenHble ypaBHeHUs. YpaBHeHWe MepeHoca BellecTsa
notokoM Bo3ayxa. OCHOBHble YpaBHEHUS MaTeMaTUYECKON U3NKU U
NMocTaHOBKa  HavanbHO-KpaeBbIX  3ajau. lMoHATNME  KOPPEKTHO
noctaBneHHorn 3agayn. BbiBog ypaBHEHWS MarnbiX MonepeyvHbIX
konebaHui cTpyHbl. [locTaHoBka 3agad Kowwn. Knaccudumkaums
rpaHunyHbIX ycrnosuin. CmellaHHas 3ajada Afs BOMHOBOMO ypaBHEHMS.
Mpumepbl 3agjad, CBOASLWIMECS K pPELUEeHMO BOMHOBOMO YypaBHEHMS.
BbiBog ypaBHeHus auddpysuun. BbiBog ypaBHEHUsI TennonpoBOSHOCTW.
MoctaHoBka 3agjaun Kowwn. Buabl rpaHuyHbIX ycnosBun. CmellaHHas
3agava. Matemartmyeckne mogenu ctaumMoHapHbIX NPOLEeCcCOoB.

1.10

MaTtemaTnyeckoe
MoAenvpoBaHue u obpaboTka
pes3ynbTaToB U3MEpeHusi

OcHOBbLI MaTemMaTU4eckoro mMmogennpoBaHuA. Teopvm I'IOFpGLLIHOCTGVI.
MeToa HanmMmeHbLINX KBaapartoB.

2. labopaTopHbie 3aHATUA
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BesegeHne B matemaTudeckmi
aHanus

Bbluncnenne npemenoB  nocnegoBaTenbHOCTEN.  ApudmMeTmdeckmne
gencteua  Hag npegenamu.  Bbluucnedve  npegena  GoyHKUMM.
WccnenoBanne yHKUMM Ha HenpepbiBHOCTb. OnpepeneHne Touvek
paspbiBa 1 Ux poaa.

2.2

OndbdepeHumnansHoe
ncymucneHme YyHKUMM OAHOro
nepeMeHHoro

BbluncrneHne npomsBOAHbIX 3MNeMeHTapHbIX (yHKUMA. BbluucneHune
NPOM3BOAHbIX CMOXHbIX PYHKUUA. obpaTHbIX (PyHKUUA. [pnbnmxeHHble
BblYMCMEHMA C nomouwplo AuddepeHumana. [1pov3BOAHbIE BbICLLNX
NopsiaKoB pasnnyHbiX dyHKuun. dudbdrepeHumansl BbICLUMX MOPSOKOB.
MpaBuno Jlonutansa. WccnepgoBaHue — (yHKUMA € MOMOLLbIO
NPOU3BOAHBIX.

2.3

MHTerpansHoe ncuymcneHme
PYHKLMM OOHOr0 NepeMeHHOro

Bbluncnenune HeonpeaeneHHbIX UHTerpanoB pasyindHbIMU cnocobamu.
Bbluncnenune onpeneneHHbIX  MHTerparnos. PeweHne 3apgad Ha
NPUNOXeHnA onpegeneHHbIX NHTerpanos.

2.4

OunddepeHumansHoe
ncumncreHme PYHKLMN
HECKOMbKMX NepeMeHHbIX

BbluncneHne YacTHbIX NPOU3BOAHbBIX (YHKUMUIA HECKOSBKMX NEPEMEHHbIX.
MonHbin  gudpcbepeHuman  OYHKUMM  HECKOMbKUX  MEPEMEHHBbIX.
MpounsBoaHble n guddepeHumansl BbICLUMX MNOPSOKOB ANA YHKUMIA
HECKOIbKMX NEPEMEHHbIX.
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WHTerpanbHoe ncumncreHme
yHKUMM HECKOMbKMX
nepeMeHHbIX

BbluncneHne OBOMHbLIX MHTErpanoB. 3amMeHa NepemMeHHOW B OBOWHOM
uHTerpane. [punoXxeHne [OBOMHOrO MHTErpana K  BblMUCNEHUIO
nnowagen Nnocknx puryp n GrUany4ecKknx BENNYnH.

2.6

JlnHeHas anrebpa.

OnemMeHTapHble npeobpasoBaHusi MaTtpuu,. Bbluncnexne
onpegenuTenen pasHbiX nopsigkoB. HaxoxgeHue obpaTHoM maTtpuubl.
PelweHne cnucteM nuHemHbIX anredbpanyecknx YypaBHEHUN METOAOM
Kpamepa n Naycca.

2.7

BekTopHas anrebpa

JlnHelHble onepauum Hag BekTopamn. CkansipHoe, BEKTOPHOeE,
CMellaHHOe W [BOMHOE BEKTOPHOE MNpPOM3BEOEHUS  BEKTOPOB.
KoopanHaTHOE BblpaXXeHne NponsBeeHnIn BEKTOPOB.

2.8

AHanutnyeckasi reomeTpus

MonsapHble  koopauHatbl. [lMpamas  Ha  nnockocTn.  BsaumHoe
pacrnonoxeHne npsaMbiX Ha nnockoctu. [lpaAmas u  NNockocTb B
NPOCTpPaHCTBE. YpaBHEHMS TMIIOCKOCTM W YpPaBHEHUS MpPsSiIMOA B
npoctpaHcTBe. BsaummHOe pacnonoxeHuve npsMbIX W MSIOCKOCTEN.
lMpeobpasoBaHne OekapTOBbIX KOOpAWMHAT Ha nnockocTu. [NpvBeaeHune
06LLero ypaBHEHMS KPMBOW BTOPOrO Nopsifika K KAHOHNMYECKOMY BUAY.
lMoBepxHOCTH BTOPOro nopsiaka (annuncowng, napabonongpl,
rmnepbonovabl, LMIMHAP, KOHYC), UX KaHOHWYecKkMe ypaBHeHus. MeToq
ceyeHun B nccriegoBaHum opmbl noBepxHocTen. MpuBeaeHue obluero
YPaBHEHUS KPVBOW M MOBEPXHOCTM BTOPOro MOpPsiika K KaHOHWYECKOMY
BMAY.
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OB6bIKHOBEHHbIE
anddepeHumnanbHble
ypaBHEHUS

OudpepeHumanbHble  ypaBHEHUS I nopsigka, paspeLleHHble
OTHOCUTESNBHO npon3BogHon. YactHoe 7 obulee peLueHne
AudbdepeHunaneHoOro ypaBHEHUS NEpPBOro nopsigka. YpaBHEHWUs C
pasgensoLwmMmMmcs nepemMeHHbIMU. Pelwwenne NPOCTENLLNX
andpepeHLmanbHbIX YpaBHEHUA MNEepBOro nopsiika, NpyUBOASALIMXCA K




YPaBHEHUSAM C pasfensaowmMMmcs nepemMeHHbIMN.
MpocTtenwmne puddepeHUManbHble YpaBHEHUS BbICLUUX MOPSAKOB.
PeweHne npocTenumx aunddepeHunansHbiX  YpaBHEHUA  BbICLUUX
nopsakoB. YacTHoe u obLuee pelueHne auddepeHumanbHbIX YpaBHEHWUA
BbICLLUMX MOPSAKOB. HaxoxaeHue Mpov3BOMbHbIX MOCTOSIHHbIX 0bLiero
peLleHns C UCMOoMb30BaHMEM HavarbHbIX YCNOBUMIW. PelueHne nuHenHbIX
OOHOPOAHLIX AnddepeHunanbHbIX YPaBHEHUI BLICWLIMX MOPSIAKOB C
NOCTOSAHHBIMM KO3hdULIMEHTaMN.

Wcnonb3oBaHne AudpdepeHumnanbHbiX  ypaBHEHMW B NPUKIaAHbIX
3agavax.

OudepeHumanbHble ypaBHEHUS B 4acCTHbIX MNPOW3BOAHbLIX MNEPBOro
nopsaka. JIMHelHble ofHopoaHble  ypaBHeHUs.  KBasunuHewHble
2.10 YpaBHeHus B YacTHbIX | ypaBHeHUs. HenuvHenHble ypaBHeHUs. YpaBHeHUEe nepeHoca BellecTBa
NPON3BOAHbIX notokoM Bo3agyxa. CMmellaHHasa 3afjaya Ang BonHoeoro 6. PelleHue
3agay  Kowwu. Bwuabl rpaHuyHbiX ycnosuid. CmeluaHHaa 3agada.
MaTtemaTnyeckne mogenu CTaumoHapHbIX NPOLIECCOB.

211 MaTtemaTnyeckoe
MoZenvpoBaHue n obpaboTka
pes3ynbTaToB 3MEpPeHust

Bbluncnenue I'IOFpeLLIHOCTeIZ. an/IMeHeHI/Ie mMeToga HaMMeEeHbLUUX
KBaapartoB.

13.2. Tembl (pa3gensbl) AUCUUNNMHBI U BUAbI 3aHATUN

Buabl 3aHsaTUi (4acoB)
Ne HaunmeHoBaHve pasgena
JlabopatopHble | CamocTodATenbHas
n/n ANCUNNNUHDBI Jlekuun Bcero
3aHATUS paboTta
1 BeeneHune B MaTemMaTU4eCcKum > 6 6 14
aHanus
2 OundpdepeHumansHoe  ncumcneHune
4 10 4 18
PYHKLMM OOHOr0 NePeMEHHOro
3 VHTerpanbHoOe mncuncneHme yHkLmum 4 10 8 22
OfHOro NePEMEHHOT0
4 OundpdepeHumansHoe  ncumcneHune
4 10 6 20
PYHKLUMMN HECKOSBbKMX NePEeMEHHbIX
5 WHTerpanbHoe mncuncneHme yHkumum 4 10 6 20
HECKOJTbKMX NePEMEHHbIX
6 JlnHenHaa  anrebpa.  BekTopHas 4 4 6 14
anrebpa
7 AHanuTtnyeckas reomeTpus 2 4 6 12
8 OB6bIKHOBEHHbIE 4 4 6 14
anddepeHumanbHble YpaBHEHMS
9 YpaBHEHMS B YaCTHbIX NPON3BOAHbIX 2 4 6 12
10 | MaTtemaTudeckoe moaenupoBaHue u
2 2 4 10
obpaboTKka pe3ynbTaTtoB M3MEPEHUS
KoHTponb 36
Mmoeo: 32 64 58 216

14. MeToan4yeckue ykasaHmMa Ans odoyvyarowmxcs no 0CBOEHUIO AUCLUMNIIUHDI

B uenom camoctosiTenbHas paboTa CTyAEeHTOB HanpaefeHa Ha 6Gonee rnybokoe u3yveHue
CTydeHTamMu  OTAEenNbHbIX  BOMPOCOB  Kypca C  WUCMNONb30BaHMEM  PEKOMEHAYyEeMOM
AOMNONHUTENBHOW NUTEpaTypbl U APYrMX MHPOPMALNOHHBIX UICTOYHUKOB U BKIOYaEeT:

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

- NepeyveHb pa3genos Kypca, NpeacTaBnsemMblX CTyaeHTaMm B oopMe pasgaToyHoro martepuana
C NMOMETKON «CaMOCTOATENTbHOY;

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

- NOAroTOBKa K yyacTuio B paboTe nNpakTU4YecKnx 3aHATMI Mo NpesyCMOTPEHHbIM NPOrpamMmmMon
Temaw;




- (bopmmpoBaHMe HeACHbIX BOMPOCOB AN WX PaCCMOTPEHUS BO BpPEMSA NEKUMOHHBLIX W
NPaKTUYECKNX 3aHATUI C NOMOLLbIO NpenogasaTens.

CTyOeHTbl 3HaKOMATCA C TeOopeTU4ecKMM maTepuarnoM B npoLecce NeKUMOHHOro Kypca,
caMOCTOATEeNbHO NpopabaTbiBalT M yCBauMBalOT TeopeTuyeckne 3HaHuUs C UCMNONb30BaHUEM
pekomeHayemon y4vyebHom nuTepaTtypbl, ydebHO-meToaMYecknx nocobun, cornacHo
ykasaHHOMYy cnucky (n.15, 16).

O0y4eHre nuy ¢ orpaHNYeHHbIMU BO3MOXXHOCTAMM 340POBbS OCYLLECTBNAETCS C y4ETOM
X MHONBUAYAITbHbIX MCUXOPU3NYECKUX OCOOEHHOCTEN U B COOTBETCTBUN C UHOAMBUAYaANbHON
nporpaMmmon peabunuraumn.

lMpomexyTodHas aTTectauus Ona nuy € HapyweHUsiMW  crnyxa npoBoAUTCA B
NMUCbMEHHON (popme, Npu 3ITOM UCMOMb3YHTCA o0b0wme Kputepun oueHuBaHus. [pu
HeobXxoAMMOCTN BpeMSA NOArOTOBKN Ha 3K3aMeHe MOXeT ObITb YyBENUYeHo.

Ona nuy C HapyweHuem 3peHus JonyckaeTcs ayguarnbHoe npefocTaBrieHne
WHopmauumn (Hanpumep, C WCMNONb3OBaHWEM MNPOrpamMM-CUHTE3aTOPOB peyn), a Tak Xe
MCNoNb30BaHWE Ha MNeKUuMsix 3BYKO3anucbiBalLWMX YCTPOUCTB (AMKTOPOHOB U T.4.). Ha
NEKUMOHHbIX 3aHATUAX W nabopaTopHbIX 3aHATUAX Mpu  HeobxogMMOCTW  [onyckaeTcs
npucytcTBue accucteHTta. [lpy npoBedeHUM NPOMEXYTOYHOW aTTectauuMm And nuy C
HapyLleHneM 3peHusi TecTMpoBaHWe MOXeT OblTb 3aMeHeHO Ha YCTHoe cobecegoBaHue Mo
Bonpocam. Npn HeobxoanMocTu, BpeMsi NOArOTOBKM Ha 3K3aMeHe MOXeT ObITb YBEruyeHo.

Ana nuy ¢ HapyweHnaMn onopHO-ABUraTenbHOro annapaTa Ha NEeKUMOHHbIX 3aHATUSX U
nabopaTopHbIX 3aHATUAX NPY HEOBXOOUMOCTN A0MNyCKaeTcs NPUCYTCTBME aCCUCTEHTA.

lMpomexyTouHas aTtTectaums ANg Uy C  HapylwWeHUsMU  OMNopHO-ABUraTeribHOro
annapata nNpoBOAUTCA Ha OOLLMX OCHOBaHWUAX, NpW HeobxoOUMOCTM npouefypa dK3ameHa
MOXeET ObITb peanu3oBaHa AUCTaHLMOHHO.

15. NMepevyeHb OCHOBHOM U AONOSIHUTENIbHON NUTEpPATYPbl, PECYPCOB UHTEPHET,

Heob6XoaUMbIX AN OCBOEHUA ANCUMUNIINHDI (Crucok umepamypbl 0OPMIISIEMCS 8 COOMEemcmeauu
¢ mpebosaHusimu TOCT u ucrionb3yemcsi obuiasi ckeo3Hasi Hymepauusi 0rsi ecex audo8 UCMOYHUKOS)
a) OCHOBHas nuTeparypa:

Ne n/n NcTouHmMK
KysHeuoB J1.A. COOpHUK 3agaHui No Bbicllen matemartuke. Tunosble pacyetbl. / J1LA. KysHeuoB. —
1 CI6.: NaHb, 2015. — 240 c. // N3paTenbcTBO «JlaHby» : 9NEKTPOHHO-6MbnmnoTeyHast cuctema. — URL:
http://e.lanbook.com/book/4549
BopoanH A.H. OnemeHTapHbIi KypC TeopuuM BEPOATHOCTEN U MaTEMaTUYECKOW CTATUCTUKW: YYEeOH.
2 nocobue / A.H. bopognH. — CI16. : JlaHb, 2011. — 256 c. // N3patenbcTBo «JlaHby» : 3NEKTPOHHO-
onbnmnoteyHas cuctema. — URL: http://e.lanbook.com/book/2026
Mopnay B.A. Teopusi BEpoATHOCTEN N MaTeMaTudeckasi ctatuctmka. b.A. Nopnay. — CrI16. : NlaHb, 2013.
3 — 320 c¢. /I WspatenbctBo «JlaHb»:  3NEeKTpoHHO-OMONMoTeuyHass cuctema. —  URL:
http://e.lanbook.com/book/4864
Bnbukos KO.H. Kypc 06bIkHOBEHHbIX AnddepeHLmanbHbIX ypaBHeHUI: y4ebH. nocobue / FO.H. Brnbukos.
4 — CI16. : Jlanb, 2011. — 304 c. // N3pgatenbcTBO «JlaHb» : 3NEKTPOHHO-OMGNMOTEYHas cuctema. —
URL:http://e.lanbook.com/book/1542

0) gononHuTenbHasa nuTepaTtypa:

Ne n/n NCTOYHMK
Kyopseues J1.[0. KpaTkuii Kypc mMatematvyeckoro aHanmsa : yyebuuk. B 2 1. / J1.[0. KygpsiBueB .—

5 BucarvHac : Alfa, 1998-.T. 1: OuddepeHumanbHOe U MHTErpanbHOe WCHUCTEHNS (OYHKUUM OOHOM
nepemeHHon. Pagbl .— 1998 .— 397 c.
Kyaopssues J1.[. KpaTkun Kypc mateMaTM4ecKkoro aHanuaa : Y4ebHuk ans ctyd. ms.-MaT. 1 MHX.-pus.

6 crney. By3oB: B 2 1. / Jl.O. KyopsBueB .— BwcaruHac : Alfa, 1998-.T. 2: OuddepeHumnansHoe u
WHTErparnbHoe NCHNCNEHUA PYHKLMM MHOTMX NepeMeHHbIX. apMoHuyecknin aHanms .— 1998 .— 381 c.

7 ®uxTtenronby .M. OcHoBbI MaTemaTuyeckoro aHanumaa: y4ebnuk / I'. M. duxteHronby .— CI16. : JlaHb,
2001-T.1.-440c.

8 ®uxTtenronby .M. OcHoBblI MaTemaTuyeckoro aHanumaa: y4ebnuk / I'. M. ®uxtenronby .— CI16. : JlaHb,
2001. — T.2.-463c.

B) MHOPMALIMOHHBIE 3NEKTPOHHO-00pa3oBaTenbHbIE PECYPCHI:
Ne n/n Pecypcbl UHTepHeT
9 CknsagHeB C.A. Mamemamu4deckuli aHanu3 (MHoxecmea. Memod mamemamu4eckol UHOYKUUU): y4ebH.




rnocobue 0nsi 8y3oe / C.A. Cknsdnes, C.B. [Mucapesa. — Boponex : WUIML BIy, 2012 . 23 c. /
URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m12-113.pdf>.

OBC U3paTtenbcTtBo «JlaHb»

16. MepeyeHb y4yeOHO-mMeTOAMYECKOrO obGecneyvyeHUss ANA CaMOCTOATENIbHOWM pPaboTbl
(yyebHo-memoduyeckue pekomMeHOayuu, ocobus, 3aldayHUKU, MemoOUYECKUE yKaszaHUusl 10 6bIMOJIHEHUI
rpakmu4YecKux (KOHMPOoJIbHbIX) pabom u dp.)

Ne n/n NcTovHMK
AHTOHOB B./. OnemeHTapHas matemaTtuka Ansg nepBOKypcHUKa : yuebH. nocobue / B.U. AHToHOB, ©.U.
1 Koneneswny. — CIM6. : JlaHb, 2013. — 112 c. // 3pgaTenbcTBO «JlaHby: aneKTpoHHO-6nbnnoTeyHas

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

MwuHocueB B. CO0pHUK MHOMBMAYAmNbHBLIX 3a4aHuin MO MaTeMaTUKE A5 TEXHUYECKMX BbICLUNX YHEOHbIX
3aBefeHun. YacTb 2. [OnekTpoHHbIN pecypc] : Y4ebHble nocobusi / B. MuHocues [u ap.]. — CI16. : NlaHb,

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

3 Byrpos A.C. QuddepeHumnansbHble ypaBHeHUs. KpaTHble nHTerpansl. Psabl. @yHKUMWU KOMANEKCHOMO
nepemeHHoro : y4ebHuk / A.C. Byrpos, C.M. Hukonbckuii. — PocToB H/[ : Penuke, 1997 .— 511 c.

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

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

CknagHeB C.A. Matematudeckuii aHanus (4ucnoBble nocriegosatensHoctn) / C.A. CkngagHes, C.B.
5 Mucapesa. — BopoHex : mnu BIY, 2012 — 26 C. 1
URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m12-136.pdf>.

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

17. UHcpopmMaLMOHHbIE TeXHOSOMUU, UCNoNb3yeMble ANA peanu3auum yyebHomn
AUCLUNIUHBI, BKITHOYasa nporpaMmHoe obecrnevyeHne u MHpopmMaLMOHHO-CrpaBoOYHble
cucTtembl (Npu Heo6xXO0AMMOCTH)

DreamSpark (HeorpaHM4eHHOe KOMN-BO HACTOMbHbIX U CEPBEPHbIX ONEPALMOHHbBIX CUCTEM
Microsoft ansa mncnonb3oBaHMs B y4eOHOM M Hay4yHOM MpoLEecce) - 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 (CBobGogHO pacnpocTpaHsieMoe nporpaMmHoe
obecne4veHne)

18. MaTepunanbHO-TeXHUYeCKoe obecnevyeHme AUCLUNIIUHDI:

YyebHas ayautopusa onst NpoBeAEHUs 3aHATUIN NEKLUUOHHOro Tmna (r.BopoHex, nnowagb
YHuBepcutetckas, g.1, nom.l, aya. 430): cneumanuampoBaHHasi mebenb, npoektop BenQ
MP515, MobunbHbIn 3kpaH gnsa npoektopa, Hoytbyk HP compag nx9030 ¢ BO3MOXHOCTbIO
NOAKNIYEHNA K ceTn «NHTepHeT»

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

MomeweHne pOna xpaHeHna U1 npodmnakTnyeckoro obcnyxuBaHus  ydebHoro
obopynoBaHus (r.BopoHex, nnowanb YHuBepcutetckad, 4.1, nom.l, ayg. 70) : MoOunbHbIn
3KpaH ans npoektopa, npoektop BenQ MP515, Hoytbyk HP compag nx9030 ¢ BO3MOXHOCTbIO
NOAKNIYEHNA K ceTn «NHTEepHeT»

YyebHasa ayauTtopus 4ns npoBeAeHUs 3aHATUA CEMUHAPCKOro TUMa, TEKYLLEro KOHTPOIS
N NpoMexyTodHon attectaumm  (r.BopoHex, yn.llywkuHckas, A4.16, aya. 118):
cneunanmanpoBaHHaa mMebernb, MOOUIbHBIA 3KpaH Ans npoekTtopa, npoektop BenQ MP515,
HOyTOYK Lenovo G500 ¢ BO3MOXHOCTbIO MOAKIOYEHUS K ceTU «AHTEepHET»



http://www.lib.vsu.ru/elib/texts/method/vsu/m12-113.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m12-136.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-219.pdf

YyebHaa ayautopusi onst NpoBeAEHUs rPynnoBbIX WU MHAMBUAYaAlbHBIX KOHCYNbTaLWN,
ANs npoBefeHns NpoMexyToyHou attecTauumn (r.BopoHex, nrowaab YHuBepcuteTckas, a.1,
nom.l, aya. 316) : cneumanuanpoBaHHasa mebenb

AOucnnenHbin knacc, aygutopusa AOns MNpoBedeHust TrpynnoBbiX U MHAMBUAOYASbHbBIX
KOHCynbTauun, nOMelleHne Ang camocTosTenbHoM paboTbl  (r.BopoHex, nnowaab
YHuBepcutetckasa, A.1, nom.l, ayn. 67) : cneumanuampoBaHHass Mebenb, KOMMbHOTEPDI
(cuctemHbin 6nok Intel Celeron CPU 430 1.8 GHz, moHuTop Samsung SyncMaster 17) (12 wr.)
C BO3MOXXHOCTbIO NOAKIOYEHUS K ceTn «MHTepHeT»

KoMnbloTepHbIN KNacc, ayauTopust And fpoBeAeHus rpynnoBbiX U MHAMBUAYASbHbIX
KOHCynbTauum, nMoMelleHne pnnd camocTtosaTenbHon paboTbl  (r.BopoHex, nrnowagb
YHuBepcutetckas, A.1, nom.l, aya. 40/5) :cneumanuampoBaHHas Mebenb, KOMMbIOTEPHI
(cuctemubin 6nok Pentium Dual Core CPU E6500, moHutop LG Flatron L1742 (17 wrt.) c
BO3MOXXHOCTbIO MOAKMIOYEHNSA K CeTU «NHTEepHET»

KoMnblOTEPHBIN  KNacc, MOMELeHne Ana camocToaTenbHon paboTtbl (r.BopoHex,
nnowaab YHuBepcutetckad, A.1, nom.l, ayn. 40/3) : cneuymanusnpoBaHHas Meberb,
KomnbtoTepbl (cuctemHbin 6nok Intel Core i5-2300 CPU, moHuTtop LG Flatron E2251 (10 wT.) C
BO3MOXXHOCTbIO MOAKMIOYEHNSA K CeTU «NHTEepHET»

19. doHA OLIEHOYHbIX CPeACTB:

19.1. I'Iepequb KOMneTeHLIVIﬁ C yKa3aHuem 3tanoB dDOpMVIpOBaHVISI n
nnaHnpyembIiX pe3yrnbTaToB 06yqe|-|m|
Kog u MnaHupyemble pesynbTaThbl OT1anbl hopmMupoBaHus
coaepxaHue 00y4eHuns (nokasaTenu 4OCTUXKEHUS KomneTeHummn (pasgensl oOC
KOMMeTeHLMH 3aaHHOrO YPOBHSI OCBOEHUS (TemMbl) AMCUMNAWHBI UNK (cpeactBa
KOMMeTeHLMn NnocpeacTBOM MOZYns U NX OLEeHMBaHWS)
OpMMPOBaAHMS 3HAHWNIA, YMEHWIA, HanmMeHoBaHue)
HaBbIKOB)
OrikK-1.2 3HaTb  OCHOBHble TepMuHbl W | Pasgen 1. BeegeHue B
WHCTPYMEHTbI MaTeMaTM4eCcKoro | MmateMaTu4eckuii aHanma KoHTpornbHble
Wcnonbsyet aHanusa, mMeTodbl caMOKOHTponsa u | Pasgen 2. paboThl
OCHOBHblE Np1oBpeTeHNs HOBbIX HABbLIKOB. OundbdepeHumansHoe
€CTECTBEHHOHAYYH | YmeTb abcTpakTHO MbICITUTb, | UCHUCTEHNE PYHKUMM
bl€  MOHATUS W | gHanuaupoBaTb, npon3BoAuTb | OAHOIO NepPemMeHHoro
METOAbI . CUHTE3, camocTosATeNbHO NpumeHsTb | Pasgen 3. WHTerpansHoe
WCCNICAOBAHMM NPY | eTonpl M cpeacTBa  MO3HAHWS, | UCHKCTIEHME byHKUMM
PELLEHM 0By4eHUs W CaMOKOHTPONSl AMs | OAHOMO MepemMeHHOro
)I'(Ip3(;il)§SCMOHaﬂbel npwo6QeTeHMﬂ HOBbIX 3HaHui u | Pasgen 4.
yMeHUA, B TOM uucne B HoBbiX | InddepeHumansHoe
obrnacTtax, HEemnoCpeaCTBEHHO He | UcducneHve PYHKUMM
CBA3aHHbIX co cthbepoit | HECKONMbKUX NepeMeHHbIX
0eATenbHOCTH, passutusa | Pasgen 5. WHTerpansHoe
coumanbHbIX M NPOeCCUOHanNbHbIX | UCUHUCHEHNE dyHKLMU
KOMMeTEeHUMN, U3MEHEHMs1  BuOa | HECKOSbKUX MepeMeHHbIX
cBoen npodpeccuoHansHoi | Pasgen 6. JluHenHas
OesaTenbHOCTH. anrebpa. BekTopHas

anrebpa




Brnagete npuemamu npumeHeHus | Pasgen 7.
OCHOBHbIX MaTteMaTuyecKknx MOHATUN | AHanuTudeckas

" MeTo40B npu peLLUeHMN | reomeTpus

npodeccruoHanbHbIX 3aga4 Pasgen 8.
Ob6bIKHOBEHHbIE
andpepeHumanbHble
ypaBHEHUsI

Pasgen 9. YpaBHeHus B
YacCTHbIX NPOU3BOAHbIX

Pasgen 10.

MatemaTtuyeckoe

MofenupoBaHve "

obpaboTka pesynbTaToB

n3MepeHunst
MpomexyToyHas aTtrecTauums (3ayer) Komnnekt KMM Ne1
MpomexyToyHas aTrecTauma (3K3ameH) Komnnekt KMM Ne2

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

[ns oueHnBaHWs pesdynbTaToB 06yyYeHUs1 Ha 3a4eTe UCMNOMb3YTCA crieqyoLme:

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

2) yMeHMe CBA3bIBaTb TEOPULO C NPAKTUKOW;

3) yMeHue nnnicTpupoBaTb OTBET NpUMepamMu;

4) yMeHMe NpMMEHATb MeToabl MaTeMaTUYECKOro aHanmsa ans peLlueHnst NpuknagHblx 3agad.

[lna oueHnBaHmsA pe3ynbTaTtoB o6yquM9 Ha 3a4eTe UCMNoJib3yeTCA — 3a4TEeHO, HE 3a4YTEeHO
CooTHoLLEeHNe nokasaTenen, KpUTEPUEB U LLUKAllbl OLleHNBaHNA Pe3yribTaToB o6yquvm.

Kputepum oLueHnBaHms KoMNeTeHUnn LLikana oueHok
CdopmupoBaHHble 3HaHWsT 00 OCHOBHbIX TEPMMHAX W  MHCTPYMEHTax 3aumero
MaTemMaTM4ecKoro aHanu3a, 0 MeToAax CaMOKOHTPONS U NpUOBpPEeTeHnst HOBbIX

HaBbIKOB.
CdopmmupoBaHHOe yMeHMe abCTPaKTHO MbICIUTbL, aHanNu3npoBaTb, NPOM3BOAUTL
CMHTE3, CaMOCTOATENBHO NPUMEHATE METOAbLI U CPeacTBa MNO3HAHMA, 0ByYeHns 1
CaMOKOHTpONsA Ansi NpMoGpeTeHns HOBbIX 3HAHWA M YMEHWI, B TOM 4ucrie B
HOBbIX 0OMacTAX, HEMOCPEACTBEHHO HE CBA3aHHbIX CO Cepon AeATenbHOCTH,
pasBUTMSA coumanbHbiX M NPOdECCUOHANbHbIX KOMMNETEHUUA, U3MEHEHUA Buaa
CBOEen NpoheccnoHanbHON JeATENBHOCTU.

®parmeHTapHble 3HaHWUS UNN OTCYTCTBUE 3HAHWMA. He 3aumero

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

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

2) yMeHMe CBs3bIBaTb TEOPUIO C NPAKTUKOW;

3) yMeHue peluaTb NpakTnyeckne 3aHATUS;

4) yMeHVe nnnicTpmpoBaTb OTBET NpUMepamu;

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

[ns oueHMBaHUS pe3ynbTaToB OOyYeHWst Ha 3k3aMeHe ucnonb3yetcs 4-6annbHas wana:
«OTIIMYHOY», «KXOPOLLO», KYAOBIETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY.

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




KOMMNEeTEeHLUN
CdopmupoBaHHble 3HaHMS 06 OCHOBHBIX TEPMWHAX U MHCTpPyMeHTax | [loébiweHHbIU OmnuyHo
MaTeMaTM4YeCcKoro aHanmu3a, O MeTodax CaMOKOHTponss w ypo8eHb
NpMoBPETEHNST HOBbIX HABbIKOB.

CdopmupoBaHHoe ymeHue abCTpakTHO MbICIIUTb, aHanu3npoBaTb,
NpoOM3BOOUTL CUHTE3, CaMOCTOATENbHO MNPUMEHATL MeToabl U
cpencTBa Mo3HaHMs, OOyYeHUst U1 CaMOKOHTPONS Ansi NpuobpeTeHust
HOBbIX 3HaHWA W YMEHWA, B TOM 4ucrne B HOBbIX obnacTsx,
HenocpeacTBEHHO HE CBA3aHHbIX CO ceport AeATenbHOCTH, pa3BUTUS
coumanbHbIX M NPogeCcCUOHanbHbIX KOMMETEHUNA, U3MEHEHMS Buaa
CBO€el NpodheccroHanbHon AeaTENbHOCTN.

CdopmupoBaHHble, HO  cogepXxawme  OTAenbHble  npoGenbl ba3zoenbll Xopowo
npegcraBneHMss 006  OCHOBHbIX  TEPMMHAX WM MHCTPYMEHTax ypo8eHb
MaTeMaTM4yecKkoro aHanmu3a, O MeTodax CaMOKOHTponss #
NprMoBpeTEHNST HOBbIX HABbIKOB.

YcnelHoe, HoO cogepallee oTaenbHble Npobenbl yMeHne abCcTpakTHO
MbICNUTb, aHanM3npoBaTb, MNPOU3BOAUTL CUHTE3, CaMOCTOSTENbHO
NPUMEHSATL METOAbLI U CpeacTBa No3HaHUs, 0by4yeHNst 1 CaMOKOHTPONS
AN npuobpeTeHnst HOBLIX 3HAHUI U YMEHWUIA, B TOM YMCrle B HOBbIX
obnacTtax, HenocpedCTBEHHO He  CBsi3aHHbIX co  cdhepon
OEeATenbHOCTN, pPasBUTUS  couMmarnbHbIX UM NPOdIECCUMOHanbHbIX
KOMMETEHLUMIA, WU3MEHEHMS BMAa CBOEN  NpodeccuoHarbHOM

OEeATeNnbHOCTW.
HenonHoe npeacTtaBneHne o6 OCHOBHbIX TEPMUHAX U MHCTpPymeHTax | [lopoeossil Ydoesnemeopu-
mMaTtemMaTM4eckoro  aHanmusa, O MeTodax CaMOKOHTpons U ypOo8eHb mesnbHO

NprMoBpeTeHNs HOBbIX HABLIKOB.

YcnewHoe, HO He CUCTEMHOE YMeHWe abCTpaKTHO MbICNUTb,
aHanumsnpoBaTtb, NMpoun3BOoAUTb CUHTE3, CaMOCTOATEJSIbHO MNPUMEHATb
MeToabl W cpeactBa NO3HaAHUA, o6yquV|;| M CaMOKOHTponAa And
NPUOBPETEHNA HOBbIX 3HAHWA W YMEHWA, B TOM 4YUCIE€ B HOBbIX
obnacTtax,  HenocpeaCcTBEHHO  He  CBsI3aHHbIX €O cdhepon
OEeATenbHOCTW, pasBUTMS  coumanbHbiX U NPOodeCCUOHarnbHbIX
KOMMETEHLUMIA, W3MEHEHMS BuMAa CBOEN  NpodeccroHaribHOM
OEeATenbHOCTW.

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

19.3 TunoBble KOHTPOJIbHbIE 3aAaHUsA UNN UHbIe MaTepuarnbl, Heo6xoauMbIe ANA OLEeHKN
3HaHMW, YMeHUW, HaBbLIKOB U (MNK) onbiTa AEATEeNIbHOCTU, XapaKTepusylluue 3Tanbl
¢hopMMpoBaHUA KOMNETEHL MW B NpoLiecce 0CBOEHUA obpa3oBaTeNlbHOM NPOrpamMmbI

19.3.1 lNepeyeHb BONPOCOB K 3a4eTy:

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

2) ApundmeTnyeckne gencTemnsa Hag npegenamMmu.

3) OnpepeneHne dyHKunK. MNMoHATME crnoxHon pyHKUuMKN. Knaccudukaumsa anemeHTapHbIX
dYHKLMI (uenble paumoHanbHbIe, ApOBHO-paumoHarnbHble, nppaumoHarnbHble,
TpaHCLEHAEHTHbIE).

4) OnpepgeneHne npegena dyHkumn. beckoHeyHo Manas wn  6onbwas  yHKUMK.
OAOHOCTOpPOHHME Npeaensl.

5) HenpepbIBHOCTb (PyHKUUKM B TOuke. TOYkM paspbiBa M MX knaccudgukaums. Csonctea
JOYHKLUMI, HENMPEPDLIBHbIX HA OTpes3kKe.
6) lMoHATMe Nnpon3BogHOW. [[eoMeTpUYEeCKNn U PU3NYECKNI CMbICIT MPOU3BOLHOMN.

7) OnddepeHumnpyemocTtb pyHKUMA. OCHOBHbIE NpaBuna auddepeHUnpoBaHnS.

8) MponsBogHble CNoXHOM (PYHKUMK, 0OpaTHOW (PyHKLMMK, BbIBOA4 Tabnuvubl NPOU3BOAHbLIX
arieMeHTapHbIX PYHKLNA.

9) MoHaTue gudpdepeHunana. MNMpnbnuxkeHHble BbIYMCNEHNSA C NOMOLLBIO AnddepeHumnana.
10) [lMpowusBogHble BbICLLNX MOPSAKOB PasnUYHbIX PYHKLUNA.

11) [OuddepeHumansl BbICLUNX NOPSAKOB.

12) [paswuno JlonuTtans.



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

14)  JkcTpeMyMm yHKUMK. NiccnegoBaHne OYHKLMU HA SKCTPEMYM C NOMOLLIbIO NPOU3BOHOM
BTOPOro nopsigka.

15) Y4yacTkm BbINYKNOCTU rpadmka yHKumn. Toukm nepernba. AcumnToTbl rpadmka
PYHKLNN.

16) OO6was cxema uccrnegoBaHnsa rpaduka PyHKUMK.

17) HeonpepgeneHHbln wuHTerpan (onpegeneHve HeonpedeneHHoro uHTerpana, ero
CBOWCTBa, Tabnuua HeonpeaenNeHHbIX MHTErpanos).

18) MeTo4 WHTErpMpoBaHus, OCHOBaHHbIA Ha WHBAPWAHTHOCTM POPMbl HeonpeaeneHHOro
WHTerpana (MeToa 3aMmeHbl NepeMeHHOoN).

19) WHTerpupoBaHue nNo YyacTsm.

20) WHTerpupoBaHuMe [OpOOHO-pauUOHanbHbIX BbIpaXeHUW  (MHTerpupoBaHue apoben
npocTenLero Bnaa, NoHATME HenpaBuibHOM Apobu, pasnoXeHne npasuibHOM Apobu Ha cymmy
npocTenwmx gpoden).

21)  WHTerpupoBaHue TPUrOHOMETPUYECKUX BbIPpaXKEHUN.

22) OnpepeneHHbI wWHTerpan (onpegerieHMe Ha OCHOBE reoMeTpuyeckon 3agadm o
nnowaan KpMBOSIMHEMHOW Tpaneuun), ero CBOUCTBA.

23)  OueHkun onpefeneHHoro uHTerpana.

24)  WIHTerpan c nepeMeHHbIM BEPXHUM Npeaesriom.

25)  ®opmyna HetoToHa — JlenbHuua.

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

27) TleomeTpuyeckne n mamyeckme 3agadm ¢ UCNONb30oBaHNEM OnpeaenieHHoro nHTerpana
(BbIMMCNEHME NOLWaan NSIOCKOWN pUryphbl, BblMMCIiEHME paboTbl NEPEMEHHON CUMbl).

28) HecobcTtBeHHble uvHTerpanbl (0T HeorpaHuMyeHHbIX QYHKUMA, C BEeCKOHEYHbIMU
npegenamm).

29)  DYHKUUKM HECKONBbKMX NEepeMEHHbBIX (onpeaeneHne, obnactb onpegenexus).

30) [pegen YHKUMM HECKOMbKUX MEPEMEHHbIX, CNOCoObl BblMMCNEHUsA. HenpepbiBHOCTb
YHKUMN.

31) OnpepgerneHune YacTHbIX MPOU3BOAHbIX, UX FTEOMETPUYECKNA CMbICH.

32) TlonHbi gnddepeHyman kak cymma YacTHbIX anddepeHumanos, NpUNOXeHNe MOSHOro
anddpepeHumnana.

33) [lpousBogHble BbICWIMX NoOpsaKoB (0603HaYeHne, NOHATUMHBIM CMbICH, AOKa3aTeNbCTBO
TeopeMbl O CMELLAHHbIX NPON3BOAHbIX).

34) [OnddepeHumansl BbICLLUNX NOPSLKOB.

35) WHTerpmpoBaHme OyHKUUIN OABYX NEPEMEHHDIX.

36) OnpegeneHne OBOMHOrO MHTErpana, ero reoMeTpU4eCKnin CMbICi, CBOMCTBA.

37) BbluucneHne OBOMHONO MHTErpana Ansi npsiMoyrofibHOM M KPUBOSIMHEMHOW obnacTten.
3ameHa nepeMeHHoW B JBOVNHOM MHTEerpane.

38) [lpunoxeHne ABOMHOIO WHTErpana K BbIYUCAEHWIO NfoWwagen nrocknux auryp wm
PU3NYECKUX BEMNYNH.

19.3.2 NepeyeHb BONPOCOB K 3K3aMEHY:

1) MaTpuubl. OCHOBHbIE NOHATUS U ONpeaerieHnsl, OCHOBHbIE BUAbI MaTpUL,.
2) Onepauuun Hag maTpuuamu.

3) Onpepgenutenu 2, 3, N—ro NOpsAKoOB 1 NX CBOWCTBA.

4) O6paTHasa maTtpuua.

5) Teopema cyLLeCcTBOBaHUSA U eANHCTBEHHOCTN 06paTHOM MaTpuLbl.

6) HaxoxageHne obpaTtHOn maTpuubl.

7) PeweHune maTtpuydHbix ypaBHeHun. dopmyribl Kpamepa.

8) CncTtembl NIMHENHbIX anrebpanyecknx ypaBHEHUA, OCHOBHbIE NOHATUS U ONpeaeneHuns.
9) COBMECTHOCTb CMCTEM NIMHENHBIX anrebpanyeckmx ypaBHEHUN.

10) Teopema KpoHekepa — Kanennu.



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

12) OpHopoAHble CUCTEMBI JIMHENHbIX anrebpanyecknx ypaBHEHWUNA.

13) ®dyHaameHTanbHasa cMcTemMa peLLeHun.

14)  OnpepgeneHuve BeKTOpa Kak aneMeHTa NIMHEeNHOro NPOCTpaHCTBa.

15) JluHeKrHble onepaunn Hag BEKTOpaMW.

16) CkanapHoe, BEKTOPHOE, CMeLUaHHOe N OBOMHOE BEKTOPHOE MPOn3BEeAEHNA BEKTOPOB, UX
OCHOBHble CBOWCTBa, reomeTpuyeckum u cusmndecknin cmbicn. KoopamHaTHoe BbipaXeHue
npon3seneHni BEKTOPOB.

17)  OOwme NOHATUA O NIUHUMK, MOBEPXHOCTMU.

18) YpaBHEHUS NIMHUIA N NMOBEPXHOCTEN.

19) [llonsipHble KoopaMHATHI.

20) [psimasi Ha NNOCKOCTW.

21) PasnunyHble bopMbl ypaBHEHUI MPSIMON Ha MITOCKOCTM.

22) BsaumHoe nonoxeHue NpsiMbIX Ha NSIOCKOCTH.

23) [psiMasi 1 NNOCKOCTb B NPOCTPaHCTBE.

24)  YpaBHEHUs NIIOCKOCTU U YPaBHEHUSA NPAMOKM B NPOCTPAHCTBE.

25) BsaumHoe pacnosioxeHne NpAMbIX U MAOCKOCTEN.

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

27) BblBOO KGHOHNYECKNX YPABHEHUIN 3TUX KPUBBIX, MOCTPOEHNE KPUBLIX BTOPOro nopsaka no
NX KAHOHUYECKOMY YPaBHEHMUIO.

28) [MpeobpasoBaHne gekapToBbIX KOOPAMHAT Ha MIOCKOCTU.

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

30) MeToa ceyeHun B nccnegoBaHnm qopmMbl MOBEPXHOCTEN.

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

32) O6wue noHaTus Teopun guddepeHumnanbHbIX ypaBHEHUN.

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

34) YactHoe wun obwee pelweHne auddepeHUnanbHOro ypaBHEHUSA MNEPBOro nopsiaka.
YpaBHeHUS ¢ pas3aensaowmnmMmncs nepeMeHHbIMN.

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

36) [pocTtenwmne guddepeHunanbHble YpaBHEHMS BbICLLUMX MOPSOKOB.

37) PeweHune npocTtenwmx anddepeHumanbHbIX YpaBHEHN BbICLLUMX NOPALKOB.

38) YactHoe 1 obuiee peweHne guddepeHumnanbHbIX YpaBHEHUIN BbICLUMX MOPSIAKOB.

39) HaxoxaeHwe npou3BOSbHbIX MOCTOAHHbBIX OOLWEero peweHns C  UCMNONb30BaHUEM
HayanbHbIX YCNOBUMN.

40) PelueHne NMHENHbIX OAHOPOAHbLIX AnddepeHUnanbHbIX YypaBHEHUI BbICLLUMX NOPSLAKOB C
NOCTOSAHHbIMU KO3 dULMEHTAMMN.

41) Wcnonb3oBaHue gndpdepeHumnanbHbIX YpaBHEHU B MPUKNagHbIX 3ada4vax.

42) OunddepeHumanbHble ypaBHEHUS B YAaCTHbIX MPOM3BOAHbIX NEPBOro Nopsiaka.

43)  JInHenHble OOQHOPOAHbIE YPaBHEHMS.

44)  KBasunuHerHble ypaBHEHUS.

45)  HenwuHenHble ypaBHEHUS.

46) YpaBHeHVe nepeHoca BeLlecTBa NOTOKOM BO3AyXxa.

47) OCHOBHblEe YypaBHEHUS MaTeMaTU4yeckon U3NKM M MNOCTAHOBKA HayaribHO-KpaeBbIX
3agau.

48) [loHATME KOPPEKTHO MNOCTaBIieHHOM 3adadn. BbiBO4 ypaBHEHUS ManbiX MnonepeyvHblX
KonebaHun CTpyHbl.

49) TloctaHoBka 3agay Koww.



50) Knaccudukaums rpaHUYHbIX YCHOBUN.

51) CwmewaHHada 3agaya Ong BONIHOBOrO ypaBHEHUS.

52) Tllpumepsbl 3agad, CBOAALLMECS K PELUEHUIO BOSTHOBOIO ypaBHEHUS.

53) BbiBOA ypaBHEHUs AN dy3unu.

54) BbiBOA ypaBHEHUs TENNOMNPOBOAHOCTU.

55) TloctaHoBka 3agayn Kowwn. Buabl rpaHnyHbIx yenosun. CmeluaHHas 3agada.
56) MaTtemaTudeckue mogenu cTaumoHapHbIX NPOLECCOB.

57) OcCHOBbI MaTemMaTM4YeCKOro MogenMpoBaHnS.

58) Teopwus norpeLlHocTeN.

59) MeToa HaMMeHbLUNX KBa4pPaToOB.

19.3.3 lNepeyeHb 3aaaHun ANSA KOHTPOSbHbLIX paboT (1 cemecTp)

1) Wcnonb3ys onpeaeneHne npeaena nocrenoBaTterisHOCTU, [oKasaTh, YTO ,!Tol a,=a
a 9-n® 1
na a = ca=——,
A "o1+2n 2

BbluMcnuTe npeaensl nocnegoBaTenbHOCTEN
irn1—2+3—4+...+(2n—1)—2n

|
2) N> In*+2n+2
3) nm(Jm2+Daﬁ+2)—Jm2—nm2—a)
Bbluncnute npegensl yHKUMA

2 lim (x® —2x-1)°
x>-1 X*+2x+1 °

5) lim («/x2—2x+4—«/x2—4x+3)_

X——0
6) Wcnonbsys  Tabnuuy — SKBMBAmNEHTHbIX  (DYHKUWIA,  BbMMCIUTL  npenern
im x? sin(12x%)
x>0 In(L+ 2x)tg?/3x

X 2

f ’(X) ) _ earctg\/g _ +3e
7) Bbluncnutb Sy (x_1)° _

2tgx—1 T

- T
8)  Haittn npoussoaHyto dpyHkumn T (X) = (2sin(x—7-) +3) B TOuKe X =

9) Hantn nepBbin 1 BTOpOoM AuddepeHumansl  yHKUMM Y(X), 3aQaHHOM HESIBHO
ypaBHeHreM 2X°Y° —2xy +4x" —y* +2x-6y-6=0 g Touke A(1,0).
10) Hamtum vyyacTkm BoO3pacTaHus, YbbiBaHUA U  TOYKU aKcTpeMyMa  PyHKUMMU

f(x) =v8x* —x*.

1
11)  BblMucnnTb MHTErparns: Iezxdx’ dx.
0

T dx lj»z arctg2x
4x+2' 1+ 4x3

0 0

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

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

14)  BbluMcnnMTb YacTHbIE NPOU3BOAHbLIE NEPBOro Nopsiaka pyHKUMm
3

a) f (X, Y) = 2)\(/; —X In(Sin y) ; 6) f (X, Y, Z) — (X2 _2y2 + XZ)arcsian




2

Xy

15) Hawmm f " ana f(x,y,z) =2 "7 — .

19.3.4 NepeyeHb 3aaaHn ANs KOHTPONbHbLIX paboT Nno nuHenHomn anreépe (2 cemecTp)
KoHTponbHasa paboTta Ne1
BapuaHT 1
1. Hantn BCce pelueHns cuctemMbl MIMHENHLIX YpaBHEHUN. YKa3aTb 6a3ncHble n cBoboaHbIe
nepeMeHHbIe.
X+y—-32=8 2x—-2z=1
a)sX+2y—4z=9 &)2x-2y+z2=2
2x+y-3z=11 6x—-2y—-3z=3
X—2y+4z=0
a)<2y-2z=0
2X—-2y+6z2=0

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

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

1 3 -5 3
A: —2 —1 , B: —1 —4 ,
3 1 1 2
-1 -2 -1 1
C= D=
S |
BapuaHT 2

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

3X+y+2z=38 —2Xx+y-z=1
a)13x+2y+3z=9 a):2x+2y+z=-1
6x+Yy+3z=15 —2X+4y-2=0
X+3y—-6z=0
a):-3y+3z=0
2X+3y—-9z2=0

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

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



-5 3 3 -1
A=| 2 ., B=|5 2|
1 5
-3 -1 -3 4
= D:
o) 2
BapuaHTt 3

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

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

2. PelwunTb cuctemy nNHeEnHbIX ypaBHEHUIW. YKa3aTb 6a3ncHoe pelueHue.
X, —5X, + X3 +4X, — 2%, =3
2%, —10x, +3X; +11x, —9x, =—6
—3X, +15X, —2X, —9X%, + 2%, =11

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

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

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

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

—2X+4y+16z2=0
)< —-3x—-4y+4z=0
—7X+4y+36z2=0

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



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

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

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

1. Hantn BCce pelleHns cuctemMbl MMHENHbIX YpaBHEHUIW. YKa3aTb 6a3ncHble n cBoOOOAHbIE
nepemMeHHbIe.

3X+y=06 2x-2y—-2z=1
a)<3x+2y—-2z=5 4){2x-2y+z=2
6x+y+5z2=10 6Xx—-6y—-3z2=3
—X—4y-8z=0
)< —2x+4y-4z=0
—4x—-4y-20z=0

2. PelunTb cnuctemy nNMHENHbIX YpaBHEHN. YKa3aTb 6a3ncHoe peLueHme.
X, + X, + X3 —3X, +3%;, =—4
2%, +2X, + 3%, —10x, +4x, =8
—3X, —3X, —2X, +5x, —10x, =15

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

1 -2 -1 3
A=|5 -1| B=/-1 -1}
3 2 3 2

-1 2 -1 3
C= D=

B NLE Poi|
BapuaHT 6

1. Hantn Bce peleHns cuctemMbl NMMHENHbIX YpaBHEHUI. YKka3aTb 6a3ncHble n cBoboaHbIe
nepemMeHHbIe.
2X+Yy+22=6 X+3y+3z=3
a)<2X+2y+52=10 &)2x-y+z=2
4Xx+y—-z2=4 4X+5y+72=5
x—-3y+6z=0
a)13y—-3z=0
2X—-3y+9z2=0

2. PewunTb cucTeMy nNuHerHbIX ypaBHEeHUA. YKasaTb 6asncHoe peLueHue.



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

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

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

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

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

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

3. Bbluncnutb: 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:

PR AL )

BapuaHT 8
1. Hantn Bce pelueHns cucteMbl NMMHENHbIX YpaBHEHUIN. YKa3aTb 6a3ncHble n cBoboaHbIe

nepemMeHHble.
—X+y+z=1 —2X+Yy+272=-3

a)—X+2y+z=-2 &)12X+2y+2=3
—2X+Yy+32=6 —2X+4y+5z2=0



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

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

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

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

ooz 3} o 3]

BapuaHTt 9
1. Hantn BCce pelueHns cuctemMbl IMHENHbIX YpaBHEHUIN. YKa3aTb 6a3ncHble n cBoboaHble
nepemMeHHbIe.

—X+y+22=2 —2X+Yy—-2=3
a)s—X+2y+5z=5 4){2x+2y+z=2
—-2X+y—-2=-3 —2X+4y—-72=5
X—-2y+4z=0
a)12y—-2z=0
2x—-2y+62=0

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

3. Bbluncnute: a) AT-B-3-E; 6) (C-D+DT-C")3, rae E — eguHnyHas matpuua,
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BapuaHnTt 10
1. HanTtun BCce peLueHns CMCTeMbl NMMHENHbIX ypaBHEHWI. YKa3aTb 6a3ncHble n cBob6oaHbIe
nepemMeHHble.
-3X+y—-4z=-7 —2X+3y-2=3
a){—3x+2y—6z2=-8 4)i2x+2y+z=1
—6Xx+y—-3z=-13 —2X+8y—-z2=4
2X+y—-4z=0
&)ix-y+z=0
S5X+y-7z2=0

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

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

2 3 3 -1

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

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

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

12 -2 5 6| |31 -2 2 2|

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

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

2
3. PewnTb kBagpaTHoe ypaBHeHne Z° —8z+41=0c koMnnekcHbIMM KOPHAMMK Z 1 22 1
BbIYMCUTb!

a)i-(zl—|—22); 6)

21_22‘, B) €1 - = .



4. PewnTb maTpuyHoe ypasHeHne A-X =B rge

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

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

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

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

2
3. PewnTb kBagpaTHoe ypaBHeHune Z° +62+18=0c koMMNnekcHbIMM KOpHAMN ~ —— —u_
—_ — U BbIYUCIIUTDL:

a) i'(zl_'_zz); 6)|21_Zz|; B)Z4Zs.

4. HaiiTn obpaTHyto MaTpuLly A_l , ecrnu

1 2 1
A= 2 5 2|

-2 -5 -1

BapuaHT 3

1. ByayT nu CcTpokun unum ctonbupl MaTpuL IMHENHO 3aBMCUMbI? KakoB paHr maTpuubl B?

= = a2 o
(=2 == = 2. [ 22 o I
3z 2 1 s
.

= = a a

2. PewunTtb cuctemy ypaBHeHuin meTogom Kpamepa

EREIUEE)
3. PelunTb KBagpaTHOE ypaBHEHME 72487430 = () c KoMnnEeKcHbIMM KOPHAMU Z1 U 22 1

BbIYNCTINT:
a)i-(@+2); 6)|z-2]: B)Zi- 22,

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

BapuaHT 4



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

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

2. PewumnTtb cnuctemy ypaBHeHUn metogom Kpamepa
3 1 -1)(x 10
z) (19)°

6 1 -1
3. PeluuTb kBagpaTHoe ypaBHeHue Z° —10z+34 =0 ¢ KoMNNEeKCHbIMU KOPHSMU Z 1 Z, 1
BbIYMCIUTb:

a)i-(z+2); 6)a-2; B4z

4. Hantu obpaTHyto matpuuy A, ecnu

BapuaHTt 5
1. ByayT nu cTpoku unum ctonbupbl MaTpuL, JIMHENHO 3aBMCUMbI? KakoB paHr maTpuubl B?

2 1 3 2 4 3 4 -9 -4

3 2 3 O 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 ypaBsHeHun metogom Kpamepa
1 1 0)(x 0

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

2
3. PewunTb kBagpaTHoe ypaBHeHne Z° —8Z+25=0¢ koMnneKCHbIMM KopHAMU Z 1 Z2 ©
BbIYMCIINTD:

a) i'(zl+zz); 6)|21_22|; B)Z1'Zz.
4. Peluntb MmaTpuyHoe ypaBHeHne A-X =B roe
5 7 6 -1
A= . B =
—3 -4 3 1)

BapuaHT 6
1. ByayT nn CTPOKM unum cTonbupsl MaTpu, NMIMHENHO 3aBMCUMbI? KakoB paHr maTpuubl B?



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

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

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

3 -1 1 -1 2 2 -2 22

2. PewnTtb cuctemy ypaBHeHMn metofoM Kpamepa
-3 1 2)\(x -3
-3 2 2||y|=|-3].
-6 1 5)z —6

3. PelunTb kBagpaTHOe ypaBHeHWe Z° + 22+ 26 =0 ¢ KOMNNEKCHbIMU KOPHSMU Z 1 2, 1
BbIYUCIUTB!

a)i-(z+2); 6)a-2/; B4z

4. Hantu obpaTHyto matpuly A, ecnu

(S22 B \)
w N

BapuaHTt 7
1. ByayT nu CcTpokun unum ctonbupbl MaTpuL IMHENHO 3aBMCUMbI? KakoB paHr maTpuubl B?

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

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

2
3. PewunTb kBagpaTHoe ypaBHeHne Z° —6z+13=0c komnneKkcHbIMM KopHAMU Z 1 Z2 ©
BbIYMCINTD:

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

4. Peluntb MmaTpuyHoe ypaBHeHne A-X =B roe

S SR I P

BapuaHT 8
1. ByayT N CTPOKM unm cTonbubl MaTpUL, NIMHENHO 3aBMCUMbI? KakoB paHr maTpuubl B?



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

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

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

4 2 1 2 5 6 -2 0 8

2. PewnTtb cuctemy ypaBHeHMn metofoM Kpamepa
3 1 0)(x —4

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

3. PeluuTb kBagpaTHoe ypaBHeHue Z° —2z+10=0c KoMnneKCHbIMU KOPHAMU 2 1 Z; 1
BbIYMCIUTb:

a)i-(z+2); 6)a-2/; B4z

4. Hantu obpaTHyto matpuuy A, ecnu

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

BapuaHTt 9

1. ByayT nu CcTpokun unum ctonbupbl MaTpuL IMHENHO 3aBMCUMbI? KakoB paHr maTpuubl B?

7 3 2 0 5 4 -3 4 4
8 4 2 -2 -1 0 1 2 -1
A = B =
14 6 5 07} 3 7 3 21
-7 3 -2 1 -5 7 -1 2 -1

2. PewnTb cuctemy ypaBHeHun metogom Kpamepa

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

2
3. PewunTb kBagpaTHoe ypaBHeHne Z° +8z+20=0¢ komnneKkcHbIMK KopHAMU Z 1 Z2 ©
BbIYMCINTD:

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

BapuanTt 10
1. ByayT nn CTPOKM unum cTonbupsl MaTpu, NMIMHENHO 3aBMCUMbI? KakoB paHr maTpuubl B?



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

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

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

2 2 2 0 -1 -2 1 2 6

2. PewnTtb cuctemy ypaBHeHMn metofoM Kpamepa
3 1 -2)\(x -5
3 2 2||y|=|-5].
6 1 -3z -9

3. PeluuTb kBagpaTHoe ypaBHeHue Z° +4z+8=0c KOMNMNEeKCHLIMU KOPHSIMUA 4 U Z2 1
BbIYMCIUTb:

a) - (z+2,); 6)n-2|; 8%,
4. Haiitv obpaTHyto maTpuuy A, ecnu

31 2
A=l-2 2 1|
211

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

1. KonnuHeapHb! nu BekTopbl GG, | pasnoxeHHble no BekTopam aunb ?
2. MepneHamKynspHbl N BekTopbl & n b ?
3. KomnnaHapHbl nin Bektopsl a,b,C ?

4. Haiitn yron mexay sektopamm AB n AC .
5. [laHbl koopauHaThl Todek A B,C. Buuncnuts:

1) npec AB ;
2) np(A§+c§)(2Aé +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|§+Bé),|36],AC”};
11) (AB,BC)-AC,
12) opT BekTopa AB;

6. [aHbl koopanHaTbl BepwuH nupammasl ABCD | Buluncnuts:



1) o6bem nupamuabl;

2) anuHy pebpa AB;

3) nnowaab rpaHu ABC :

4) yron mexay pebpamun AB n AD;

BapuaHTbI
BAPUAHT 1

51 A(L21),B(-134),C(0;1
6.1 A(LL1),B(-12;4),C(20;
71 ([&67].¢].9).

BAPVAHT 2
12V =(y f —12xy

2.2 xy —y=x>
3.2 xy +y=3
42 A(0;-3;6),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).
7.2 ((a[p.c))a)
BAPUAHT 3
1.3 a={-2,41,b={-2,7},¢, =5d+3b,C, =2a -b.
2.3 xy =yh(y/x
3.3 x’y +x%y=1
4.3 ydx —2xdy=2y*dy
53 xy —y=X"+y’

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

14y :%

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

BAPUAHT 4



3.4 d={L24},b={21-5} ¢ ={L-1-1}.
4.4 yxinx=y
5.4 xy +y=y?
y
6.4 xy =y—xeX

ra[[(a-5)cld]

BAPUAHT 5
15 d={354},b={597},¢ =-2d+b,c, =33 - 2b.
25y =ye’
3.5 a=1{2,-11},b={1,2;3},c = {1,-3,-2}.

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

Xy
6.5y —y(l+x)=
7.5 x(y —y)=¢"

BAPUAHT 6

1.6 a={L4-2},b={11-1},¢, =d+b,c, =4a + 2b.
2.6 d=1{-415},b={131].
36y =

cos*X

4.6 A(5,3-1),B(52,0),C(6;4;-1).
5.6 A(-L4; 2) B(5,2;3),C(0,12).
,B(0;6;4),C(4;6;0),D(0,~6;4).

BAPUAHT 7
1.7 8={L-2;5),b ={3,-1,6},¢, =4a-2b,¢, =b 24,

2.7 A={3-12},b={2;3-1}.

3.7 éz{1;1;—1},5:{7;3;—6},6:{—1;1;9}.

4.7 A(-3,-7;-5),B(0;-1;,-2),C(2;3,0).

5.7 A(3-2,1),B(132),C(24:1).

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

7.7 ((5,5),6).

BAPUAHT 8
1.8 3={35-1},b={2;-11},c,=6a-3b,c,=b - 24
28 d={-4-15},b= {1—31}
3.8 d={2-49},b= { -3},

¢ ={7;9,-3}.
4.8 A(2-4:6),B(0;— ) C(230

)-



5.8 A(-13-1),B(-323),C(-13,0).
6.8 A(6;35),B(5-6;3),C(3,56),D(-6,-12).

75 ((48).) <

BAPUAHT 9
1.9 d={-2,-3-2},b=1{10;5},¢, =3a +9b,¢, = -a - 3b.
2.9 8=1{9,1,2},b={-114}.

3.9 a={111},b={1;1-1},c = {6;0;5}.

4.9 A(0;1-2),B(312),C(411).

(0:1-2),
5.9 A(L-16),B(45-2),C(-130).
6.9 A(5-2-1),B(4,0,0),C(251),D(125).

b).

H } } BAPUAHT 10
1.10 d={-1,4;2},b{3,-2;6},¢,=2d-b,c, =30 -6a.
2.10 3=18;2;3},b ={-2;8,0}.

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

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

5.10 A(7;12),B(-53-2),C(3,2;5).

6.10 A(4;2;5),B(3,0;4),C(0;2;3),D(5-2;—4).



19.3.6 MNepeyeHb 3apaHMN ANs KOHTPOJNbHOM PaboTbl NO aHaNUTU4YECKOW reometTpum (2
cemecTp)
KoHTponbHas paboTa

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

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

1) obwee ypaBHeHue nnockoctn ABC;

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

4) KaHOHW4Yeckune ypaBHeHus npsimon AB;

5) KaHOHW4YeCKMe ypaBHEHUS NPSIMOM, NpoxXoasen Yepes Touky D napannensHo npsimon AB;
6) obLlee ypaBHEHME NNOCKOCTN, NPOXOAsdLLEN Yeped TOUKY D nepneHauKynspHo npsimon AB.
3apaua 3. YpaBHeHMe BTOporo nopsigka 2x” +9y” —4x+6y+2=0 pytem BblaeneHUs NOMHOIO
KBagpata nNPMBECTU K KaHOHMYeckomy Buay. [locTpouTb KpuBYkO, OnNpenensieMyo 3TUMm
ypaBHEHMEM.

3apaya 4. Kpvsas 3agaHa B NONSPHON CCTEME KOOPAMHAT ypaBHeHnem £ =3¢
TpebyeTcs:

7T
1) HaWTV TOYKW, Nexalume Ha Kpueon, asas ¥ 3HayYeHVst Yepes NPOMEXYTOK, PaBHbIN 8

HaunHasi oT =0 pno =27
2) NOCTPOUTb MOSMYYEHHbIE TOYKN;
3) NOCTPOUTb KPUBYIO, COEAMHMB NOCTPOEHHbIE TOYKM (OT PYKU UNN C MOMOLLLIO Niekana);
4) COCTaBWUTb YpaBHEHME 3TON KPUBOM B MPAMOYroSibHOW LeKapTOBOM CUCTEME KOOPAUHAT.

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

1<x<?2
1)

xﬁyszﬁ

2) {yﬁx@—x2

x=>0,y=0

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

1) ypaBHeHue cTopoHbl AD,;

2) ypaBHeHue BbicOTbl BK, onyleHHon n3 sBepumnHbl B Ha ctopoHy AD;
3) AnnHy BbicoTbl BK;

4) ypaBHeHune gnaroHanu BD;

5) TaHreHc yrna mMexagy guaroHanamu napannenorpamma.

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

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



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

3) paccTtogaHue oT Toukn D go nnockoctn ABC;

4) KaHOHW4Yeckune ypasHeHus rnpsimon AB;

5) KaHOHW4YeCKne ypaBHEHUs NMPSIMON, NpoxoasdLlen Yepes Touky D napannernbHo npsimon AB;

6) KaHOHMYeCKMe YypaBHEHUA MPsSMOW, Mpoxoaswen 4Yepe3 Touyky D nepneHauKynsapHo
nnockoctn ABC.

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

3apaya 4. KpvBas 3apaHa B MonsipHON cucteme KOopavHaT ypaBHEHNeM P = 4cos@
TpebyeTcs:

7T
1) HaWMTU TOYKW, Nexallume Ha Kpueon, asas ¥ 3HayYeHUst Yepes NPOMEXKYTOK, PaBHbIN g

HaumHasioT =0 po =27
2) NOCTPOUTL NOMYYEHHbIE TOUKM;
3) NOCTPOUTL KPUBYIO, COEAMHUB MOCTPOEHHbIE TOUKM (OT PYKU UM C MOMOLLILIO Niekana);
4) COCTaBUTb YpaBHEHME 3TOW KPMBOW B MPSIMOYrONbHOM AEKapTOBON CUCTEME KOOPAVHAT.
3apaya 5. locTpouTb Ha MNMOCKOCTM reoMeTpUYeckoe MecTO Toyek, onpedensiemoe
HepaBeHCTBaMM

y > x?
1){y—x§0
2) {xgy4—y2

x>0,y=>0

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

BapuaHnT 1
1. Hantum obLiee pelweHne gndpdepeHumnanbHbIX YpaBHEHNNA:
a)(xz_yz)yrzzxy; y :(y' )2 -1
B) ;
2Xy
6)xy’—y=x2; r)xy’+y=3_

2. Hantm 4actHoe peweHne andepeHunansHOro ypaBHEHUS, YyaOOBeTBOpsoLLEe
HavyanbHbIM ycnosuam Y + 4y +4y = e2x’ y(0)=1,y'(0) =-1.

dx
af:3x+y
3. Hantn obwee peweHne cuctembl guddepeHumanbHbIX YpaBHEHUI .
— =8X+
dt d

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

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



o o

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

X

MPOU3BOSIbHBIX MOCTOAHHBLIX Y — Y =

e* -1’
BapuaHT 2
Hantn obuiee peweHne auddepeHumanbHbIX YpaBHEHUN:
a)xy' =yn(y/x). B) XY + X%y =1;
6) ydx —2xdy = 2y“dy - Ny —y=x* +y?

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

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

y .
— =4x+2
dt y

Hantu ypaBHeHue KpuBoW, npoxogswien dyepes Touky A(10, 10) u, obnagatowen Tem
CBOWICTBOM, 4YTO OTPEe30K, OTCeKaeMbIi Ha ocu abcumcc kacaTernbHOW, NPOoBeAEHHOW B

nobon Touke KpMBOWN, paBeH Kyby abCcLMCChl TOUKN KacaHUS.

1

HaiiTu oGiLiee pelueHme AnddepeHLmansHoro ypasHeHns Y =~

Hantn obwee peweHne anddepeHumanbHOro ypaBHEHUS MeTo4OM Bapuauuu
3X

NPOMU3BOSIbHbLIX MOCTOSAHHBLIX Y — 6y’ +9Yy = <

BapuaHT 3
Hantn obuiee pelieHne anddepeHumanbHbiX ypaBHEHUN:
a) L+ x?)y —2xy = L+ x*J; g)YxInx=y.
Xy +y=y* y
6) y +y=y y r)Xy':y—XeX-

Hantu 4actHoe pelweHne anddepeHumanbsHOro YypaBHEHUs, YOOBMeTBOpSioLLEee

HavarnbHbIM ycriosuam Y —6y' —7y = X2 —X; y(0)=1y'(0) =1.

dx

P —5x—4y
Hantn obuiee pelwieHmne cuctemsl guddepeHumnanbHbiX YypaBHEHUN dy :

—=-2X-3Yy

dt

Hantn ypaBHeHue KpumBOW, npoxogsiien yepes Touky A(1l, 4) un, obnagawowen Tem
CBOMCTBOM, 4YTO OTPE30K, OTCEeKaeMbll Ha OcCu opauHat nbon KacaTenbHOW, paBeH
yABOEHHOW abcumcce TOYKM KacaHus.

HaiiTn obLiee peluerne anddepeHumansHoro ypasHeHns Y = Y'e’

Hantn obwee peweHne pgudpdepeHunansHOro ypaBHEHMS METOAOM Bapuauum

2
NPOU3BOIbHbLIX MOCTOSIHHbLIX Y + Y =Clg°X .



BapuaHT 4
Hantun obuiee peweHne anddepeHumanbHbIX YPaBHEHNN:
a)xy+y=5; B)y,=1+§_
X y’

6)Y — Y1+ x)=x; Nx(y'—y)=e*,

Hamt 4YacTHoe pelueHne OudepeHUmMansHOro ypaBHEHUs,  YOOBNETBOPSIoLLEe
HavanbHbIM ycriouam Y +4y' = e 2% y(0) =1, y'(0) =-2.

Hantn obuiee pelieHne cuctemsl guddepeHumanbHbiX ypaBHEHUIN

Hantn ypaBHeHWe KpuBOW, npoxoasdiulen yepes Touky B(3, 4) n, obnagaiwowen tem
CBOWCTBOM, 4YTO OTPE30K, OTCEKaeMbli Ha Oocu opAamHaTt fobon kacaTenbHoW, paBeH
yOBOEHHOMY MOAYIH0 pafnyC-BeKTOpa TOYKN KacaHus.

1

cos? x
Hantn obuee pelieHne anddepeHumansHoro ypaBHEHUss METOAOM  Bapuauuu

X

Hantn obuee pewweHne andpdepeHumanbHOro ypaBHEHUS y' =

MPOW3BOIIbHBIX MOCTOSAHHBIX Y’ =2y +Y = T

Kputepun oueHOK KOHTPONbHbIX paboT

OTBeT oueHMBaETCA OTMETKON «5», ecnu:

e paboTa BbINOSIHEHA NOSTHOCTLIO;

e B JIOMMYECKNX pacCyXaeHunsiXx 1 060CHOBaHUAX HET NPOBenNoB 1 oWNBOK;

e B pelleHUM HeT MaTemMaTuUdecknx olmnboK (BO3MOXHA OfHA HETOYHOCTb, OMNUcKa,
He gBnsAlWAAcCa CcneacTBMeM  He3HaHus WM HenoHUMaHus  yvyebHoro
mMaTepuana);

OTmeTKa «4» CTaBUTCS, ECIN:

e paboTa BbINOMHEHA MOSMIHOCTBLIO, HO 06OCHOBAHMWS LLAroB peLleHNss HeJOCTaTOYHbI
(ecnn  ymeHMss OOOCHOBLIBaTb PACCYXXOEHUS He HBMAnUMCb  crneumasnbHbIM
0O BbEKTOM NPOBEPKN);

e [JonyuweHa ogHa owmnbka nnn asa-Tpu.

OTmeTKa «3» CTaBUTCS, ECIN:

e JonyuweHbl 6bonee oagHon owmnbkn nnn bonee AByx- TPEX HEAOYETOB B BbIKIaaKax,
yepTexax unum rpadukax, Ho CTyAeHT BrageeT obsa3aTeNbHbIMU YMEHUAMWU MO
nposepsaeMon Teme.

OTmeTKa «2» CTaBUTCS, ECIN:

e [ONyLWeHbl CyLeCTBEHHble OWWOKM, MoKasaBlMe, YTO CTYAEeHT He Brageet
o6sa3aTenbHbIMWN 3HaHUSIMK MO AaHHOW TeMe B NOSIHOW Mepe;

e paboTa nokasana norHoe OTCYTCTBME Y Yy4auwerocs obas3aTeNbHbIX 3HaHWN,
YMEHUIN MO NPOBEPAEMON TEME UMW 3HAYUTENbHAs YacTb PaboTbl BbINOMIHEHA HE
CaMOCTOATESNBbHO.



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

YTBEPX[JAIO
3aBeaytowmn kadenpon
mMaTemaTU4yecKoro aHanusa

A.[l. baeB
rnodnucsk, pacwughposka rnodnucu
.. .20
HanpasneHne noaroToBkM / cneumanbHOCTb 30.05.03 MeauumHckasn kKnbepHeTuka
OucunnnuHa B1.0.16 MaTematunyeckuii aHanua
Kypc 1
®opma obyyeHuns 04HOe
Bua atTectaumm NPOMEXYTOYHasA
Bug koHTpons 3a4er
Bunet 1
1. MNpepen nepemMeHHou BENMMYNHbI. OnpeneneHune npegena Ha A3blke

rnocrnegoBaTeribHOCTEN.

2. WccneposaHne dyHKUMM MeTogamu aHanmsa. MHTepBasibl MOHOTOHHOIMO W3MEHEHUS

yHKLMN.

3. Hantm y4actkm BO3pacTaHus,

f(x) =v8x* —x*.

yOblBaHNs M TOYKK 3KCTpeMyMa  pyHKLUM

Mpenogaeartenb M.B. daBbigoBa
rnoodnuck pacwugposka nodnucu



Mpumep KOHTPONbHO-U3MepUTENbHOro matepmana Ne2
no yye6Hon gucumnnuHe 61.0.16 MatemaTtnyeckmn aHanus

HanpasneHne noaroToBkM / cneumanbHOCTb
OucunnnuHa

Kypc

®opma obyyeHuns

Bua atTectaumm

Bug koHTpons

A o

YTBEPX[JAIO
3aBepgytowmn kadenpon
mMaTemaTU4yecKoro aHanusa

A.[l. baeB
rnodnucsk, pacwughposka rnodnucu

20

30.05.03 MeauumHckasn KnbepHeTuka
B1.0.16 MatemaTtnyeckui aHanms

1

o4Hoe

NPOMeXyTo4Has

3K3aMeH

Bunet 1

Cucrtembl NUHENHbIX anredbpanyecknx ypaBHEHNN, OCHOBHbIE NMOHATUS U ONpeaeneHuns.
PeweHne npoctenwmnx anddepeHumanbHbiX  ypaBHEHUW  NepBOro  nopsaka,

NPVBOASALLMXCS K YPaBHEHUAM C pa3aensioLLUMUCS NePEMEHHbLIMU.
3. Pewwwutb anddepeHumansHoe ypaBHeHne: Xy —y = x°

Mpenogaeartenb M.B. daBbigoBa
rnoodnuck pacwugposka nodnucu



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

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

Tekywas atrecraumsi NPoBOAUTCA B COOTBETCTBUM C [lonoXeHnemM O TekyLlen atTectaumm
oby4varomxca no nporpaMmmamM BbiCcWero obpasoBaHna BopoHEeXCKoro rocygapCTBEHHOrO
yHuBepcuteTa. Tekywaa atrectauma npoBoanTCs B (popMax KOHTPOSbHLIX M nabopaTopHbIX
paboT. Kputepmn oueHnBaH1s NpUBEAEHbI BbILLIE.

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

KOHTpONbHO-M3MepUTEnbHbIE MaTepuanbl MPOMEXYTOYHOW aTTecTauum BKNOYalT B cebs
TeopeTu4yeckme BOMPOCHI, MO3BOMSKOLME OLEHUTb YPOBEHb MOMYYEHHbIX 3HaHUW W
npakTu4yeckoe 3agaHuve, Mno3BoSiAWEee OUEHUTb CTeneHb CHOOPMUPOBAHHOCTU YMEHUN U
HaBbIKOB.

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



