MNWHOBPHAYKU POCCHA
®ENEPAINBHOE MOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATEITbHOE YHPEXKAEHME
BbICLLEIO OBPA3OBAHUA

«BOPOHEXXCKW rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAKO

3aBeaytowmi kadeapon

YPaBHEHWNIN B YaCTHbIX MPON3BOAHbIX
N TEopun BEPOSATHOCTEN
Ay E7
A.B. myuwko

16.04.2024

PABOYASA NMPOMPAMMA YYEBHON OUCLUUNNUHBI
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1. Koa n HaumeHoBaHue HanpaBneHusa nogrotoBku: 04. 03. 01 Xumus

2. Mpodnnb noaroToBKU: XMns
3. KBanudukaumsa BbinyckHuka: 6akanasp
4. dopma obyyeHUs: ovHas

5. Kacheppa, oTBevarowaa 3a peanmsauumio AUNCUUNIUHBI: Kadeapa YypaBHEHNA B YACTHbIX
NPON3BOAHbIX N TEOPUN BEPOATHOCTEN MaTEMATUYECKOro (hakynbTeTa

6. CocTaButenu nporpammsbl: Ps6eHko Anekcanap Cepreesud, kaHanaat uU3smnKo-
MaTeMaTUYeCKMUX HayK.

7. PekomeHaoBaHa: Hay4yHo-mMeTOoOMYeCKMM COBETOM MaTeMaTU4eCcKoro akyrnbTteTa.
Mpotokon Ne0500-03 ot 28.03.24
8. YueOHbIN roa: 2024/2025, 2025/2026 CemecTtp(bl): 1-4



9. Uenu u 3agaumn yueGHON UCLUNIIUHBI

Lensimu oceoeHusi y4ebHoU ducyuniuHbl S6/sIHMCS:

- cchopmmpoBaTb y CTYAEHTOB LENIOCTHOE NOHMMaHWe 1 NpeacTaBrieHne 0 maTemaTuke,
Kak 0QHON 13 BegyLmMX ANCLMNINH €CTECTBEHHOHAYYHOro LMKNa;

- BblpaboTaTb yCTOMYMBBIE MaTeMaTUYECKUe 3HaHUS, YMEHUS U HaBblKM, HEOOXOANMbIE
ANSA U3ydeHnss Apyrmx AUNCUUNINH NO CreumnanbHOCTY;

- obecneynTb BO3MOXHOCTb U CNOCOBHOCTL MPUMEHEHUS B CBOEN NpodheCCUOHanbHon n
Hay4YHOW OeATeNbHOCTU MaTeMaTU4ecknx oopmMann3MoB 1 Moaenen.

3adayu y4ebHoU OucyunuHbI:

- BblpaboTaTb HaBbIKM peLIeHNs 3afad, COOTBETCTBYHOLMX YPOBHIO CMOXHOCTU WU
copgepxaHuto kypca «Matemartukay;

- AaTb OCHOBHbIE OnpeaeneHusi, NOHATUS, OPMYIbl, aKCUOMbI, YTBEPXKAEHUS, TEOPEMBI
N cCneacTBus K HUM U3 Kypca «MaTtemaTtukay;

- BblpaboTaTb HaBblkM MaTEMATUYECKOrO MbILIMEHMS, MOCTAHOBKN 3adad, MOCTPOEHUs
nornyeckn o60CHOBAHHOIO peLleHns;

- cchopMmmpoBaTb NOHMMaHWE OCHOBHbLIX METOAOB MaTEMaTMYecKoro aHanumsa siBfeHun
€CTEeCTBO3HaHuS;

- AaTb nNpeacTaBfieHne O MaTeMaTU4YeCKOM MOLENUMPOBAHUN SABMEHWUA, BO3HUKAKOLLMX
npu aHannse XMMMYeCcKnx NpoLeccos.

10. MecTo y4ye6HOM ancumnnuubl B cTpyktype OMOI: Bnok 1, o6asaTenbHas YacTb.

[MpucTynas K n3yyYyeHmo JaHHOW OUCLMNNMHBI, CTYAEHTbl AOSMKEH NMETb TEeOpPeTUYECKYHo
N NpaKTUYEeCKyl0 MOAroTOBKYy No anrebpe v Hadanam aHanuaa, no reomMeTpuu, T. €. Bnagetb
MaTeMaTuyeCKnmu 3HaHNAMM, YMEHNAMU n HaBblKaMu, NnosnyyYeHHbIMU B
obweobpasoBaTenbHbIX YY4pexXaeHUsX.

M3yvaembin kypc «Martematvka» SBNSeTCA NpPeaLlecTBYOWMM U HepaspbliBHO
CBA3a@aHHbIM C  TakMmu  gucumnnuHamm  6asoBor  4vactu  MaremaTuyeckoro  u
€CTEeCTBEHHOHAy4YHOro umkna, Kak obwas usmka, nHpopmaTtmka, a Takke CO CreayroLmmm
AncumnanHaMmm NnpogeccnoHanbHOro Lmkna:

- obLLasn n HeopraHMyeckas XMMnS;

- COBpeMeHHas aHanuTnyeckas XuMus;

- COBpeEMeHHast onamnyeckast Xmumus;

- XMMUS TBEPAOro Tena;

- METOAb! BbIYUCIIEHUN;

- (PU3UKO-XMMUS N TEXHONOIMSA MaTepuarnos.

11. MnaHunpyemble pesynbTaTbl 00y4YeHMA No AucuunnuHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NMaHMpyeMbIMU pe3ynbTaTamMuM OCBOEHUs oOpa3oBaTenibHON
nporpamMmbl (KOMNETEHLUAMM) U UHAUKATOPaMU UX AOCTUXKEHUA:

Koga HasaHue Koga(bl) UHamkaTtop(bl) MnaHvpyemble pe3dynbTaTtbl 06yyeHns
KOMNeTeHLUN
OrK-3 CnocobeH OrnK-3.1 MpumeHsieT 3HaTb: Kak NPUMEHATbL TEOPETUYECKNE U
NPUMeEHATb TeopeTnyeckue u nonyaMnupuyeckne Moaenu npu pelueHmmn sagad
pacyeTHo- nonyamnmpuyeckue XMUMUYECKOMN HanpaBneHHOCTU
TeopeTnyeckune MoZenv npu
mMeToabl Ans pelleHun 3agad YMeTb: NPUMEHATb TeOpeTUYECKUE U
n3yyeHuns XMIMNYECKON nonysMnupuyeckne Mogenu npu pelieHmn 3agad
CBOWCTB BELLECTB HanpaBneHHOCTU XMMUYECKOWN HanpaBneHHOCTH
1 NPOLIECCOB C UX
yyactmem ¢ BnageTtb: HaBblkamMu, NO3BOMSAOLLMMM
NCnonb3oBaHNeEM NPUMEHATb TeopeTUYECKME U
COBpPEMEHHOW nonyaMnupuyeckne Modenu npu pelieHmn 3agay
BbIYUCIINTENBHOM XMUMWYECKON HaMpaBneHHOCTU
TEeXHUKU OrllK-3.2 Ucnonbayet 3HaTb: Kak ucnonb3oBaTb CTaHAapTHOE
cTaHgapTHoe nporpammHoe obecneyeHne nNpu peLleHvn 3agay




nporpaMmHoe
obecneyeHve npu
peLleHun 3agad

XUMMYECKON HanpaBneHHOCTH

YMeTb: ncnonb3oBaTb CTaHAapTHOE

XUMUYECKOM nporpaMmHoe obecneveHne nNpu peLleHnmn 3agad
HanpaBneHHOCTK XUMUYECKOW HanpaBneHHOCTH
BnageTb: HaBblkaMn, NO3BONSAOLLNMMN
ncnonb3oBaTb CTaHAAPTHOE NPOrpaMMHoOe
obecneyeHne Npu peLleHnn 3agad XMMn4eckom
HanpaBneHHOCTH
OriK-4 CnocobeH OrlK-4.1 | Ucnonb3yeT 3HaTb:  KOHUenTyasrlbHble OCHOBbl  METOAOB
nnaHupoBaTb 0a3oBble 3HaHMSA B | pelleHUs 3agad B npegMeTHoW obnacTy;
paboTbl obnactn OCHOBHblE MeToabl JokasaTenbCcTBa
XUMUYECKOM MaTeMaTuKn N | matemaTn4eckumx YTBEPXOEHWNA, MeToabl
HanpaBfiEHHOCTN, un3snkn npu | 06paboTKN YMCMNOBLIX BENUYMH
obpabatbiBaTth U nnaHnpoBaHUM
WHTepnpeTMpoBar paboT xumMudeckonm | YMeTb:  popMynMpoBaTb  YTBEPXOEHUS WU
b MOMyYEHHbIE HanpaBfeHHOCTU AOKa3blBaTb TEOPEMbIl, ONpeaendaTb anroput™ 1
pe3ynbTaTtbl C npaBwusa peLleHns 3agaun
Ncnonb3oBaHNeEM
TEOPETUYECKUX BrnageTtb: TeopeTnyeckumu  nogxogamm - K
3HaHUIA K €030aHuto MatemaTU4ecKnx mMoaenen;
NPaKTUYECKNX HaBblkamMM  paboTbl B WMHM(OPMALMOHHBIX
HaBbIKOB COBPEMEHHbIX CUCTEMAX
peLeHus OrlK-4.2 | ObpabatbiBaeT 3HaTb: cTaHOapTHble MeToAbl anmnpoKcuMauun
MaTeMaTU4eCKNx OaHHble C | YACTNEHHbIX XapakTepuctuk U obnactm ux
N PU3NYECKNX Mcnonb3oBaHNEM NpUMeHeHNs
3agaq CTaHOapTHbIX
crnocoboB YMeTb: MNPUMEHATb  MeToabl UM Moaxodbl
annpokcnmaumm MaTeMaTUKN ONsl peLleHNst KOHKPETHbIX 3aday
YMCEHHbIX
XapakTepucTumk Bnapetb: HaBblKaMK NpakTU4eCcKoro
ncnonb3oBaHna ©0as30BbIX 3HAHWA U MEeTOoAOB
MaTeMaTUKn
OrK-4.3 | UuTepnpeTtupyeT 3HaTb: OCHOBHbIE 3aKOHbI MaTeMaTUKK,
pesynbTaThl MaTemaTundeckue Moaenu XUMUYECKMX
XUMUNYECKMX npoueccoB
HabnoaeHun c
NCcrnonb3oBaHNEM YMeTb: rpamoTHO M NpaBUIIbHO MpPeacTaBnsATb
MaTeMaTU4eCKUX W | CBOU pe3ynbTaTbl
HU3nyeckmx
3aKOHOB n | Bnagetb: CTOMHUKaMN MHOpPMaLMK, HaBblkamMu
npeacTaBneHnn paboThbl C nuTepartypoun, MeTogamu
CaMOCTOATENBHOIO 0OYyYEHNs1 HOBBIM 3HAHMSAM U
cnocobamu nx NPUMEHEHNS B

npodgeccuoHanbHon AedaTeNbHOCTH

12. O6beM AgucUMNNnHbLI B 3a4eTHbIX eauHMuax/yac. — 16/576.

Pdopma NPOMeXyToOYHOU aTTecTaumm Jk3aMeH — 1 ceMecTp, 3a4eT C OLEHKOM — 2 ceMecTp,

3a4eT C OUeHKon — 3 ceMecCTp, 3K3aMeH — 4 ceMecTp.

13. TpypoeMKocTb No BUAam y4ebHown paboTbl

TpynoemMkocTb
Bua yuebHom paboTbi Bcero o cemecTpam
1 cemecTp 2 cemectp | 3 cemecTp 4 cemecTp
KoHTakTHasa pabota 308 68 84 84 72
B TOM AMCHE- nekumnmn 138 34 34 34 36
npakTunyeckune 170 34 50 50 36




nabopaTtopHble - - - -

KypcoBas paborta - - - -

KOHTPOSIbHbIE 8 2 2 2 2
paboThl
CamocTosiTensHasa pabota 196 40 60 60 36
[MpomexyToyHasa aTtTecTaums 72 36 - 36
Wroro: 576 144 144 144 144
13.1. CogepxaHue QUCLUMNIUNHDI
Ne n/n HaumeHoBaHne CogaepxaHue pasgena aucunnimHbl Peanunzauunsa
pasgena pasgena
OUCLMNIUHBI ONCUUMITNHBI
C MOMOLLbIO
OHnauH-
kKypca, QYMK
1. Nekuum
11 OnemeHThbI MaTpuupbl. OCHOBHbIE NOHATUA. [lencTBMA Hag MaTpyLamMu. https://edu.vs
nuHenHon anre6pbl | Onpeaenutenn. OcHoBHble NOHATUS. CBONCTBA onpeaennTenen. u.ru/courselvi
HeBbipoxaeHHble MaTpuubl. OCHOBHbIE NOHATUS. OGpaTHas ew.php?id=6
MaTpuua. PaHr maTpuubl. 855,
CucTemMbl NMHENHbIX ypaBHeHWiA. OCHOBHbIe MOHATUSA. PelueHve https://edu.vs
CUCTEM NUHENHbIX ypaBHeHUN. Teopema KpoHekepa-Kanennu. u.ru/course/vi
PelleHne HEBLIPOXKAEHHBIX NIMHENHBLIX cucTem. Popm K ew.php?id=1
H C . ynbl Kpamepa. 1054
PelueHune cuctem nuHenHbIX ypaBHeHUn meToaoMm [faycca. =
CucTteMbl NMHENHBIX OQHOPOAHbBIX YPaBHEHNN.
1.2 OnemMeHThI BekTopbl. OCHOBHblE NOHATUSA. JIMHENHbIE ONepauun Hag
BEKTOPHOMN BekTOpamu. [poekums BekTopa Ha ocb. Pa3noxeHue Bektopa no
anrebpbl opTam KoopAanHaTHbIX ocen. Moaynb BekTopa. Hanpasnsiowume
KOCuHycCbl. [JencTBus Hag BeKTopamu, 3adaHHbIMU MPOEKUNSMU:
NMHeNHble onepaunn Haf BEKTOpaMK1; PaBEHCTBO BEKTOPOB;
KONNIMHEAPHOCTb BEKTOPOB; KOOPAMHATbI TOYKM U BEKTOPA.
CkanspHoe npov3BefeHne BEKTOPOB N €ro CBOMCTBA.
BekTopHOe npon3BeaeHne BEKTOPOB 1 €ro CBONCTBA.
CwmelLaHHOe Npon3BefeHne BEKTOPOB 1 €ro CBOMCTBA.
1.3 AHanuntnyeckas Cucrtema KoopauHaT Ha NIIOCKOCTU: OCHOBHbIE MOHSATUS; OCHOBHbIE
reomMeTpus Ha NPUNOXeHNst MeToda KOOpAMHAT Ha MAOCKOCTW; Npeobpa3oBaHus
NOCKOCTU CUCTEMbI KOOPAMHAT.
JInHum Ha nnockocTn. OCHOBHbIE NOHATUSA. PasnuyuHble ypaBHeEHMUS
nNpsiMon Ha NnockocTn. OCHOBHbIE 3a4a4u C NPSMOW Ha MIOCKOCTU.
JInHum BTOpOro nopsigka Ha NOCKOCTU: OCHOBHbIE NMOHATUS;
OKPYXXHOCTb; annunc; runepbona; napabona.
1.4 AHanuntnyeckas YpaBHEHNs1 NOBEPXHOCTU N NNHUM B NPOCTPaHCTBE. Pa3nunyHbie
reomeTpus B ypaBHeHMs MIOockocTn B npocTpaHcTBe. OCHOBHbIE 3ada4un C
npocTpaHcTBe NNOCKOCTBIO.
PasanunyHble ypaBHeHMs npsmol B npocTpaHcTee. OCHOBHbIE
3agayu ¢ npsimon B npoctpaHcTee. OCHOBHbIE 3a4a4uM C NPSIMON U
NNOCKOCTbIO B MPOCTPAHCTBE.
15 BeepneHue B MHoxecTBa. [lencTBUTENbHBIE YNCTa. YUCOBLIE MPOMEXYTKU.
MaTemMaTuyecKkuni OkpecTHOCTU TouUKM. PYHKUUA: NOHATUE DYHKUUK; rpadmK
aHanus dyHKUMK; cnocobbl 3agaHnst YHKLMN, OCHOBHbIE CBOWCTBA U

XapaKTePUCTUKM DYHKLMK; oBpaTHas 1 cnoxHas yHKUUN.

YuncnoBkle nocrnegoBaTensHocTu. lMpeaen yMcnoBon
nocriegoBaTenbHOCTU. [1penenbHbI Nepexon B HEpaBeHCTBAX.
Mpenen MOHOTOHHOW OrpaHMYeHHON NocnegoBaTenbHOCTU. YKncno
e.

Mpenen yHKUUM B TOYKe U Ha 6eckoHevyHocTn. OQHOCTOPOHHUE
npegenbl. beckoHeyHo Gonblias PyHkUUs. BeckoHeuHo manble
YHKUMK: onpeaeneHnsi 1 OCHOBHbIE TeopeMbl. CBs3b Mexay
dyHKUMEN, ee npeaenom n 6eckoHeYHo Manon pyHKUMEN.



https://edu.vsu.ru/course/view.php?id=6855
https://edu.vsu.ru/course/view.php?id=6855
https://edu.vsu.ru/course/view.php?id=6855
https://edu.vsu.ru/course/view.php?id=6855
https://edu.vsu.ru/course/view.php?id=11054
https://edu.vsu.ru/course/view.php?id=11054
https://edu.vsu.ru/course/view.php?id=11054
https://edu.vsu.ru/course/view.php?id=11054

OcHoBHble TeopeMbl 0 npegenax QyHKUnn. MNMpuaHakm
CYLLLECTBOBaHMSA Npeaesos.

MepBbIi N BTOPOW 3amedaTtenbHble npegensl. Cneacteunsa na
BTOPOro 3ameyarenbHoro npeaena gyHkuuun. CpaBHeHne
B©eckoHeYHO MarnbIxX PyHKUNA. DKBUBANEHTHbIE GECKOHEYHO Marble
N OCHOBHbIE TEOPEMbI O HUX.

HenpepbIBHOCTb PYHKLUKN B TOUKE U HA MHOXECTBE. TOYKK
paspbiBa yHKLUUM U X Knaccudpmkaums. OCHOBHbIE TEOPEMbI O
HenpepbIBHbIX (PYHKUMAX. TeopeMbl 0 CBONCTBAxX (PYHKLIMHN,
HernpepbIBHbIX HA OTPes3kKe.

1.6

OcHoBblI
audpepeHumansH
Oro UCUYUCIeHNs

MpounsBogHasa QyHKLUMN OENCTBUTENBHOIO aprymeHTa. dusnyeckun
N reoMeTpUYeCKUN CMbICMbl NPOU3BOAHON PYHKLIUN B TOUKE.
YpaBHeHWsi KacaTenbHON 1 HOPManu K KpUBOM.

CBasb Mexay anddepeHLMpyeMOCTbI0 U HENPEPBLIBHOCTLIO
dyHKuuu. MNMponssogHas CyMMbl, pa3HOCTU, MPOU3BEAEHUS U
YacTHoro cyHkumi. NMponseogHas CrioXXHon n obpaTHOM YHKLINA.
Tabnuua Npor3BOAHbIX OCHOBHLIX 3/1IEMEHTAPHbIX OYHKLIUNA.

OuddpepeHumpoBaHme YHKUNIA, 3aaHHbIX HESBHO U
napameTtpuyecku. Jlorapudgpmmyeckoe auddepeHLmpoBaHme.
[MpounsBoaHbIe BbICLINX NOPAAKOB (DYHKLUMIN, 3aaHHbIX SBHO,
HESIBHO 1 NapaMeTpUYeCcKy.

OuddepeHumnan dyHKLMN: onpegeneHme n reomeTpudeckun
cmbicrn. OCHOBHbIE TeopeMbl 0 AnddepeHunanax.
OndbdepeHumnansl BbICLUMX NOPSAKOB.

HekoTopble Teopembl 0 anddepeHunpyemMbix PyHKUMAX. Teopembl
Ponnsa, Koww, JlarpaHxa n cnegcteus K HUM.

MpaBuna Nonutans. PackpbiTue HeonpeaeneHHOCTeN pasnnyHbIX
BWAOB.

Heobxoaumble 1 JOCTaTOYHbIE YCNOBUSA MOHOTOHHOCTM (PYHKLUN
Ha nHTepBane. JlokanbHble 3KCTPEMYMbI (PYHKLWUIA: ONpeaeneHust;
HeobxoanMble N AOCTATOYHbIE YCIOBUSI NOKANbHOIo aKCTpPEMyMa
dyHKUMKN. Hanbornbllee n HauMeHbLLee 3HA4YEeHU PYHKUMM Ha
OoTpeske.

HanpaeneHus BbinyknocTu rpaduka pyHkuum. Toykm nepernda.
AcumnToTbl rpadpmka dyHkuumn. ObLasa cxema uccnegoBaHust
dYHKUNKN M NOCTPOEHNS ee rpadumka.

®dopmynel Tennopa n MaknopeHa ons yHKUUA OAHOro
OEeNCTBUTENBHOIO aprymeHTa.

1.7

HeonpeneneHHbi
WHTEerpan

MoHaTne HeonpeageneHHoro nHTerpana. CeolictBa
HeonpeneneHHoro nHTerpana. Tabnuua oCHOBHbIX
HeonpegeneHHbIX MHTerpajos.

OCHOBHbIE METOAbI BLIYUCIIEHUS] HEOMPEAENEHHbIX UHTErpanos:
HemnocpeACTBEHHOIO UHTErPUPOBAHWS; NOACTAHOBKA U 3aMeHbI
NnepeMeHHON; MHTErpUpPoOBaHMS MO YacTsM.

HekoTopble cBegeHus 0 paumoHanbHbiX pyHKUMAX. JpobHo-
paunoHanbHble yHKUmMK. MNMpocTenwmne paumoHansHble Apobu 1 nx
WHTErpMpoBaHue.

NHTerpnpoeaHue paunoHanbHbIX ApoGe.

WHTerpupoBaHue nppaumoHanbHbIX (PyHKLMNA.

WHTerpupoBaHue TpUroHoMeTpuyecknx pyHkumin. «bepylumecs» u
«HebepyLumnecsa» nHTerpanbl.

1.8

OnpepeneHHbIN
uHTErpan

OnpegeneHHbI UHTErpan kak npegen UHTerpansHon CyMMbl.
HekoTopble cBoVicTBa onpeAenieHHoro MHTerpana.
"eomeTpuryeckuin n pmuamyecknii CMbICI bl ONpeaeneHHoro
uHterpana.®opmyna HetotoHa-JlenbHuua.

OcCHOBHble CBOMCTBA ONpeAerieHHOro nHTerpana.
OcHOoBHble )opMYIbl U METOAbI ANS BbIMUCIEHUS ONpeaeneHHoro
UHTerpana.

HecoGcTBEHHbIE MHTErpanbl: MHTErpanbl No 6eckoHe4YHOMY
NPOMEXXYTKY MHTErPUPOBAHUS; UHTerparsbl OT (OYHKLMIA C 0COBOM
TOYKOW Ha OTPEe3Ke MHTErPUPOBaHUSI.




1.9

DyHKLMM
HECKONbKMX
nepeMeHHbIX

®PyHKUMM ABYX nepemMeHHbIX. OCHOBHbIE MOHATUSA U ONPeaerneHuns.
Mpenenbl yHKUUA ABYX NepeMeHHbIX. HenpepbIBHOCTb (OYHKLLMM
OByx nepemeHHbIX. CBoMCTBa (PYHKUWIA, HEMPEPbIBHBIX B
OrpaHU4YeHHON 3aMKHYTOM 0bnacTu.

YacTHble npon3BodHble NepBOro nopdanka (*)yHKLI,VIVI HECKOJ1bKUX
nepemMeHHbIX N nx FeOMeTpVI‘-IeCKVIVI cMbicn. YacTHble npon3BoHble
BbICLLUMX NOPAOKOB.

OudhdpepeHumpyeMocTb 1 NonHbI anddepeHumnan yHKUUm
HECKONbKMX nepeMeHHbIX. AnddepeHumnans! BbICLUMX NOPSIAKOB.

MponseogHasa cnoXxHoM OYHKUMN HECKOSTbKNX NEPEMEHHBbIX.
CBOWCTBO MHBapMaHTHOCTU hOpMbI MNONHOro AuddepeHumana
nepBoro nopsigka MyHKLUUN HECKOMNBbKNX NEPEMEHHbIX.

OndbdepeHuupoBaHme HesaBHbIX (PYHKUUA. Y paBHEHWS
KacaTernbHOWM MIIOCKOCTU U HOPMaru K MOBEPXHOCTH.

OKCcTpemMyMbl PyHKUUN ABYX NepeMeHHbIX. OCHOBHbIE
onpeneneHna n NOHATUA. H606X0,D,I/IMble M 0OCTaTOYHblE yCNnoBUA
roKanbHOro 3KCTpeMyMa PyHKLMKN OBYX MEPEMEHHBbIX.
Haunbonbliee n HaMMeHbLLee 3Ha4YeHNst PyHKUUM ABYX
NepeMEHHbIX B OrpaHNYeHHOM 3aMKHYTOM 061acTu.

1.10

KpaTHble
WHTerpansbl

[BowniHon nHTerpan. OCHOBHbIE NMOHATUSA U ONpeaerneHus.
feomMeTpryecknin N uUsnN4eCKNin CMbICIbl LBOMHOIO MHTErpana.
OcHoOBHbIE CBOWCTBA ABOWHOIO MHTErpana.

BbluncrieHve ABOMHOMO MHTErpasna B AEKapTOBbIX MPSIMOYTONbHbIX
koopauHaTtax. ®opmyrna 3aMeHbl NepeMeEHHbIX B BOMHOM
WHTerpane. BeluncrneHve ABOMHOMO MHTerparna B NONsSPHbIX
KoopamuHaTax.

TponHown nHterpan. OCHOBHbIE MOHATUS U oNpeaeneHus.
FeomeTpryecknin n puUsnN4ecKnin CMbICIbl TPOMHOIO MHTErpana.
OcHoBHbIE CBOWCTBA TPOMHOIO MHTErpana.

BbluncrieHre TPOMHOIO UHTErpana B AekapTOBbIX MPSIMOYTOSIbHbIX
KoopauHaTax.

dopmyrna 3amMmeHbl MepeMEHHbIX B TPOVHOM MHTErparne.
BbluncneHne TpOMHOIO MHTEerpana B UMINHAPUYECKMX U
chepunyecknx kKoopanHaTax.

1.11

KpuBonuHenHble
WHTErpansl

KpvBonuHerHble uHTerpansl nepsoro poda. OCHOBHbIE MOHATUSA.
OCHOBHblE CBOWCTBA KPMBOSIMHENHOMO MHTErpana no AnvHe gyru.
MpaBuna u popmynbl ANs BEIMNCNEHUS KPUBOITMHENHOTO
MHTEerpana nepeoro poga.

KpvBonuHeriHble uHTerpanel BToporo poga. OCHOBHbIE MOHATUS.
OcCHOBHblE CBONCTBA KPMBOJIMHENHOIO MHTErpana BTOporo poaa.
MpaBuna n doopMysbl ANA BblMUCNEHUS KPUBOSIMHENHOIO
WHTErpana BTOpOro poaa.

dopmyna OcTtporpagckoro-I'puHa. Ycnosusa He3aBUCUMOCTU
KPMBOMMHENHOrO MHTErpana BTOporo poaa ot nyTu
WHTErpUpoBaHus.

1.12

KomnnekcHble
yucna

MoHaTue un rpaduryeckoe N30b6pakeHNne KOMMITEKCHbIX YnCe.
PasnunyHble oopmbl 3anmMcy KOMMMEKCHBIX YACEN.

[encTBus Hag KOMMNNEKCHLIMU YMCramMu, 3a4aHHbIMY B
anrebpaundeckorn dopme.

OencTBusa Hag KOMNIEKCHbIMUY YMCaMK, 3a4aHHbIMY B
TPUrOHOMETpPUYECKON hopMme.

1.13

OnddepeHumnansH
ble ypaBHEHUS

O0wue ceepeHns o andbdepeHUmnansHbiX YpaBHEHUSIX.
OuddepeHumnansHble ypaBHEHUSA NepBOro Nopsiaka: OCHOBHbIE
NOHATUS 1 onpegeneHus. TeopemMa o CyLLeCTBOBaHMM U
€[VHCTBEHHOCTU peLleHuns 3agayuun Kown. 3agaym, npusogsiume K
anddepeHUunanbHbIM YpaBHEHUSM. YpaBHEHNS C
pasgensoowmMmmncsa nepeMmeHHbIMu. OaHOPOaHbIE
anddepeHumnanbHble ypaBHEHNS.




JInHenHble guddepeHumansHble ypaBHEHUA NepBOro nopaaka u
mMeToabl ux pewenns: V. bepHynnu n Bapuaumm npom3BosibHOM
noctosiHHou (JlarpaHxa). YpaBHeHue A. bepHynnu.

YpaBHeHWe B NONHbIX AuddepeHuynanax. IHTerpmpyoLwmmn
MHOXUTESb.

OnddepeHumnansHble ypaBHEHUS BbICLLNX NOPALKOB: OCHOBHbIE
NOHATMA U onpeaeneHnsi. Teopema O CyLLeCTBOBaHUN U
€ANHCTBEHHOCTU pelueHns 3agayvm Kown. JudpdepeHumnansHble
YPaBHEHMS, JonycKaloLwme NOHWKeEHMe nopsigka.

JInHelHble andpdepeHymnansHble ypaBHEHUS BbICLLMX MOPSAKOB.
JInHenHble ogHOpoaHble anddepeHunanbHble ypaBHEHUS BTOPOro
nopsaka. CTpyKTypa 1 HEKOTOpble CBOMCTBA MX OOLLMX peLUeHNA.
JInHenHble ogHopoaHble anddepeHunanbHble ypaBHeHUs Nopsaka
n.

MHTerpnpoBaHne NMHENHbIX 0OHOPOAHBLIX AnddepeHUmanbHbIX
YpaBHEHUI BTOPOro NopsiAka ¢ NOCTOSAHHbIMU KO3 ULNEHTAMN.
MHTerpnpoBaHne NIMHENHbIX OOHOPOAHBLIX AnddepeHLmanbHbIX
ypaBHeHUN nopsaka N ¢ NOCTOSAHHLIMU KO3(hPULIMEHTAMN.

JInHenHble HeogHOPOAHbIE AnddepeHumanbHble YpaBHEHUS
BTOpOro nopsigka. CTpykTypa 1 HEKOTOpble CBOMCTBA MX OOLLMX
pewweHnii. Metog Baprauum Npon3BObHbIX MOCTOSHHbIX
(JTarpaHxa) anst noncka YactHoro peleHns JIHOY BToporo
nopsiaka. Teopema 0 CNOXeHUN peLleHni.

WHTerpmpoBaHune NMMHENHOIrO HEOQHOPOLHOIO
anddepeHumanbHOro ypaBsHeHUSA BTOPOro nopsaka ¢
NOCTOSIHHBIMW KO3hULMEHTAMIN U NPABON YaCTbo CneumnanbHOro
Buaa. iHterpupoBaHue fiMHENHOrO HEO4HOPOAHOIO
AnddepeHumansHoro ypaesHeHust N-ro nopsiagka (N>2 ) c
NOCTOAHHBIMU KO3 PULIMEHTAMU U NPABOM YaCTbIO CNeLmnansHOro
Buaa.

1.14

Yucnosblie pAagbl

YuncnoBble paabl: OCHOBHbIE MOHATUS U onNpeaeneHus.
Pag reomeTpuyeckon nporpeccum.

Heobxooumblii Npu3Hak CXOAMMOCTM YMCIIOBOro psaa.
MapMoHM4eckun psag.

[ocTaTouHble NPU3HaKM CXOAMMOCTW 3HAKOMOCTOSIHHBIX YNCITOBbIX
PSAOB: NPU3HaKM CpaBHeHUS; NpuaHak [Janambepa, pagukanbHbIn 1
WHTerpanbeHbIn Npu3Haky Kowuu.

3Hakouepeayowmecs yncnosble pagsl. MNpusHak NenbHuua.
O6LMI AOCTaTOYHbIN NPU3HAK CXOAUMOCTUN 3HAKOMEPEMEHHbIX
4YMCNoBbIX psiAoB. ABGCOMIOTHASA U YCNOBHAs CXOAMMOCTM YMUCIOBbIX
psgoB. HekoTopble cBorcTBa abCoONOTHO CXOOALNXCA PSOOB.

1.15

CreneHHble pagpl

dyHKuMoHanbHble pagbl. CteneHHble pagbl. Teopema H. Abens.
NHTepBan n pagnyc cxogmmocTu cteneHHoro psiga. Ceovictea
CTENeHHbIX PAOoB.

PasnoxeHne dyHKUMI B cTeneHHble pagbl (psagel Tennopa u
MaknopeHa).

1.16

Psabl ®ypbe

Mepuoanyeckune yHkummn. Neprnognyeckme npoLieccsl.
TpuroHomeTpuyeckuin psag Oypee. Pasnoxerue B psg dypbe 277 -
nepunognyecknx gyHkuun. Teopema Qupuxne.

PasnoxeHune B pag Pypbe YETHbIX U HEYETHBIX YHKLMIA.
PasnoxeHune B pag Pypbe yHKLUMIA NPOU3BOIBLHOMO Nepuoaa.
MpeactaBneHve psagomMm Pypbe HENepUoaNYECKON PYHKLMN.

1.17

BBeneHve B
TEopuo
BEpPOSATHOCTEN

OnemeHTbl KOMOUHaTopukn. CrnyyanHble cobbiTs. [encTBusa Hag
cobbITMAMU. BEpOATHOCTb Cy4anlHOro cobbITus.

YcnoBHas BEpoATHOCTb. PopmMyna NOfTHOW BEPOATHOCTMU.
®dopmyna baneca.

Cxema ucnbiTaHnn bepHynnu. NonuHoMmnansHoe pacnpegeneHue.
MpnbnwmxeHHble dhopmynbl B cxeme bepHynnu.

OdunckpeTHble cnyyariHble BenNnyYnHbl. HenpepbiBHbIE CnyyYanHble
BENMUYMHBI. YMCNOBbIE XapaKTepPUCTUKM CyYanHbIX BENNYMH.




2. TpakTnyeckue 3aHATUSA

2.1

OnemeHThbI
NHeHoM anrebpsbl

MaTtpuupbl. OCHOBHbIE NOHATUSA. [1encTBUS Hag MaTpULamMu.
Onpegenutenn. OcHoBHble NoHATUSA. CBOMCTBA onpeaenurenen.

https://edu.vs
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HeBbipoxaeHHble MaTpuLbl. OCHOBHblE NoOHATUA. O6paTHas
MaTpuua. PaHr maTpuubl.

Cuctembl NUHeNHbIX ypaBHeHMn. OCHOBHbIE NOHATUSA. PewweHne
CUCTEM NUHENHbIX ypaBHeHUN. TeopeMa KpoHekepa-Kanennu.

PelueHune HeBbIpOXAEHHbIX NUHENHbIX cuctem. Popmynbel Kpamepa.

PelwleHne cnctem nnuHenHbIX ypaBHeHNn meTogom [Maycca.
CucteMbl NIMHENHbIX OOHOPOAHBIX YpaBHEHUNA.

2.2

OnemeHThbI
BEKTOPHOW
anrebpbl

BekTopbl. OCHOBHbIE NOHATUA. JIMHENHbIE onepauun Hag
BekTopamu. [poekums BekTopa Ha ocb. PasnoxeHne BekTopa rno
opTaMm KoopAauHaTHbIX ocen. Moaynb BekTopa. Hanpasnsiowme
KOCWHycCbl. [JeNCcTBMSA Hag BEKTOpamMu, 3adaHHbIMU NPOEKUNSMMU:
NVHeNHbIEe onepaunn Hag BEKTOpaMK; PAaBEHCTBO BEKTOPOB;
KONJIMHEAPHOCTb BEKTOPOB; KOOPAWHATLI TOUKM 1 BEKTOPA.

CkangapHoe npoussefeHne BEKTOPOB M €ro CBOMCTBA.
BekTopHOE nponsBeaeHne BEKTOPOB M ero CBOKMCTBA.
CmellaHHOe npousBeeHne BEKTOPOB N ero CBONCTBA.

2.3

AHanunTtunyeckas
reomeTpusi Ha
MIOCKOCTH

CucTema KoopavHaT Ha NIOCKOCTU: OCHOBHbIE MOHATUS; OCHOBHbIE
NPUNOXeHNs1 MeToaa KOOPAMHAT Ha NIOCKOCTU; NpeobpasoBaHus
cUCTeMbl KoopauHar.

JInHmm Ha nnockocTn. OCHOBHbIE NOHATUS. PasnuyHbie ypaBHEHUA
I'IpFlMOVI Ha nnockocTn. OCHOBHbIE 3a4a4n C ﬂpﬂMOIZ Ha NINOCKOCTHW.

JInHUK BTOPOIo nopAgka Ha niioCKOCTU. OCHOBHbIE NMOHATUA;
OKPYXHOCTb; 3511unc, rMnep6ona; napa6ona.

2.4

AHanunTtuyeckas
reomeTpus B
npocTpaHcTBe

YpaBHEHUSI MOBEPXHOCTU U NIMHWN B NPOCTPAHCTBE.
Pa3nunyHble ypaBHEHWs NIIOCKOCTM B MPOCTPaHCTBeE.
OCHOBHbIE 321a4M C NIOCKOCThIO.

Pasnun4yHble ypaBHeHMs NPAMON B MPOCTPAHCTBE.
OcHoBHble 3agaym ¢ npsiMon B npoctpaHcTee. OCHOBHbIE 3aaun C
NPSIMOM 1 NIIOCKOCTbIO B MPOCTPaHCTBE.

2.5

BBeneHve B
mMaTtemMmaTnyecKkmmn
aHanus

MHoxecTBa. [lencTBUTENbHBIE YNCa. YMCNOBbLIE MPOMEXYTKU.
OkpecTHOCTM TouUKK. PyHKUMA: NOHATUE DYHKUUK; rpadhmk
PYHKLMM; CNocoObl 3a4aHns PYHKLMU, OCHOBHLIE CBOMCTBA U
XapaKTePUCTUKN (PYHKLMK; oBpaTHasa 1 crnoxHas yHKLUN.

YucnoBkle nocnegoBaTensHocTu. [Npeaen yMcnoson
nocnegosaTtenbHOCTU. [NMpeaenbHbI Nepexod B HepaBEHCTBAX.
Mpeoen MOHOTOHHOWM OrpaHMYEHHON nocneaoBaTenbHOCTU. Yncno
e.

Mpenen cyHKLMM B TOUKE N Ha BeCkoHeYHOCTU. OAHOCTOPOHHUE
npegensl. beckoHeuHo 6onblias gyHkuus. beckoHeyHo manble
YHKUMK: onpedeneHms n OCHOBHblE TeopeMbl. CBSA3bL Mexay
dyHKUMeEN, ee NnpeaenomM u 6eckoHeYHO Manon dyHKLMEN.

OcHoBHble TeopeMbl 0 npegenax QyHKUnn. MNMpuaHakm
CyLLeCTBOBaHMA nNpefenoB. [MepBbi 1 BTOPON 3aMeyaTteribHble
npegensl. CrnegcTemsa U3 BTOPOro 3amevaTenibHOro npeaena

dYHKUNN.

CpaBHeHne 6eckoHEeYHO MarnblX PYHKUWUIA. OKBMBANEHTHbIE
6ECKOHEYHO Marble Y OCHOBHbIE TEOPEMbI O HUX.

HenpepbIBHOCTb PYHKLUKN B TOUKE U HA MHOXECTBE. TOYKU
paspbiBa yHKLUUK U X Knaccudpmkaums. OCHOBHbIE TEOPEMbI O
HenpepbIBHbIX (PYHKUMAX. TeopeMbl 0 CBONCTBAxX (PyHKLIMHN,
HenpepbIBHbIX HA OTPe3Ke.

2.6

OcHoBbl

anddpepeHumnansH
Oro MCUYUCTIEHNS

MpounsBogHasa YHKLMN OENCTBUTENBHOIO aprymeHTa. dusnyeckun
N reOMEeTPUYECKUIA CMbICTTbI MPON3BOAHON OYHKLUN B TOYKE.

YpaBHeHNs KacaTenbHOW U HOpManu K KpuBoi. CBsisb Mexay
andpepeHLMpyeMoCTbIO U HEMPEPBIBHOCTHIO PYHKLINN.

lMponsBogHasa CyMMbl, Pa3HOCTU, MPOM3BEAEHUST U YACTHOIO
dYHKUNA.
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lMpomnsBogHas CNoxHom n obpatHon pyHKUmiA. Tabnuua
NPOM3BOAHbIX OCHOBHbIX 3IEMEHTaPHbIX PYHKLINNA.

OudbdpepeHumpoBaHme yHKUNIA, 3aaHHBIX HESBHO U
napamMeTpuyeCKu.

Jlorapudmmyeckoe andpdepeHumposaHue. NponssogHble BbICLINX
NopsiAKOB PYHKUMIA, 3a4aHHbIX IBHO, HESIBHO U NapaMeTpUYecKu.

OuncbdepeHumnan dyHKUMK: onpeaerneHne n reoMeTpuyYecKkum
cmbicn. OCHOBHble TeopeMbl 0 AnddepeHunanax.
OudbdpepeHumansl BbICLLIMX NOPSOKOB.

HekoTopble Teopembl 0 AnddepeHumpyembix QYHKUNSX. Teopembl
Ponng, Koww, JlarpaHxa v crneactBus K HUM.

Mpaswuna NonuTtans. PackpbiTne HeonpeaeneHHOCTeN pasninyHbIX
BWOOB.

Heobxoaumble 1 4OCTaTOYHbIE YCNOBUS MOHOTOHHOCTU OYHKLUMNN
Ha nHTepBane. JlokanbHble 3KCTPEMYMbl PYHKLNA: OnpeaeneHns;
HeobXxoAMMble U JOCTaTOYHbIE YCIOBUSA NOKANbHOro 3KCTpeMyma
dyHKUMK. Hanbonbluee n HauMeHbLlee 3HaYeHns PYHKUUM Ha
oTpeske.

HanpasneHus BbiNyknocTu rpaduka pyHkuum. Toykm nepernda.
AcuMnTOoTbI rpaduka yHKLMK.

O6uwas cxema nccrneaoBaHusa YHKLUM U NOCTPOEHUS ee rpadvka.

dopmynel Tennopa u MaknopeHa onst YyHKLUA OJHOro
OEeVCTBUTENBHOIO aprymeHTa.

2.7

HeonpeneneHHbI
uHTErpan

lMoHaTue HeonpeneneHHoro nHTerpana. CeoncTea
HeonpeaeneHHoro nHTerpana. Tabnmuya OCHOBHbIX
HeonpeaeneHHbIX MHTerparnos.

OCHOBHble METOAbI BbIYNCIIEHUSA HeonpegeneHHbIX NHTerpanos:
HenocpeacTBeHHOIo MHTerpnpoBaHna; NOACTaHOBKU U 3aMEHbI
nepemeHHon; MHTETPNUPOBAHNA NO HYaCTAM.

HekoTopble cBeageHus 0 paumoHanbHbiX pyHKUMAX. JpobHo-
paunoHanbHble yHKUMK. MpocTenwmne paumoHansHble Apobu 1 ux
WHTErpMpoBaHue.

WHTerpmpoBaHune paumnoHanbHbix gpoden (4actb 1).

WHTerpmpoBaHune paumnoHanbHbIx gpoden (YacTb 2).

WHTerpmpoBaHune nppaumoHanbHbix yHKUMIA (4acTb 1).

WHTerpmpoBaHune nppaumoHanbHbiX OYHKUMA (Y4acTb 2).

WHTerpupoBaHue TPUrOHOMETPUYECKNX PYHKLINIA.
«bepywmeca» n «Hebepywmecs» nHTerpansi.

2.8

OnpeneneHHbIi
WHTErpan

OnpeneneHHbIN NHTerpan kak npeaen MHTerpansHoOn CyMMbl.
HekoTopble cBONCTBa onpeaeneHHoro uHTerpana.
feomeTpryecknin n pUsN4EeCKNin CMbICIbl onpeaerieHHoOro
nHTerpana. ®opmyna HetotoHa-J1enbHuMua.

OCHOBHbIe CBOMCTBA ONpeAerieHHOro nHTerpana.

OcHoBHble (hopMyJSibl U METOAbI A1 BbIYUCIIEHUS ONPEAETIEHHOo
MHTerpana.

Heco6cTBEHHbIE MHTErpanbl: MHTErparnsl No 6eCKOHEeYHOMY
MPOMEXYTKY MHTErPUPOBAHUS; UHTErpasbl OT (hyHKLMIA ¢ 0COBOoM
TOYKOW Ha OTPE3KEe MHTErpUpPOBaHuUs.

2.9

DyHKLMM
HECKONbKMX
nepeMeHHbIX

®PyHKUMN ABYX NepeMeHHbIX. OCHOBHbIE MOHATUA U onpeaeneHns.
Mpegensl MyHKUMI OBYX NEPEMEHHbIX.

HenpepbIBHOCTE PyHKLUN ABYX NepeMeHHbIX. CBOMCTBA (PYHKLNNA,
HenpepbIBHbIX B OrPaHNYEeHHOW 3aMKHYTOM 061acTu.

YacTHble NponsBoAHbIe NEPBOTO NMopsiaka (YHKLMN HECKOMbKUX
nepemMeHHbIX Y UX FTeOMEeTPUYECKMI CMbICH.

YacTHble npon3BodHble BbICLLUX NOPAAKOB.




OuddepeHumnpyeMocTb 1 NosHbIN gnddepeHuman dyHKLMm
HECKOIbKMX NepeMeHHbIX. AuddepeHumansl BbICLUMX MOPSOKOB.

MpounssogHasi CroXXHOWM PYHKLIMMN HECKOITbKUX NEPEMEHHbIX.
CBOWCTBO MHBApMaHTHOCTM hOopMbl MONTHOro AnddpepeHumana
nepBoro nopsigka OyHKUMM HECKOMbKMX NEPEMEHHBIX.

OuddepeHumpoBaHme HeABHbIX OYHKUNA. YpaBHEHUS
KacaTenbHOM NITIOCKOCTU U HOpMaInu K MOBEPXHOCTM.

OKCTpemMyMbl (PYHKUUN ABYX NepeMeHHbIX. OCHOBHbIE
onpegeneHns n noHATMs. HeobxoanmMble n AOCTaTOYHbIE YCIOBUA
NoKanbHOro aKCTpemymMa PyHKUUN ABYX NEPEMEHHBbIX.
Hanbonbliee n HavMMeHbLLee 3HaYeHns pyHKUMN ABYX
nepeMeHHbIX B OrpaHUYEHHON 3aMKHYTOM 06nacTu.

2.10

KpaTtHble
WHTerpansl

[BowniHon nHTerpan. OCHOBHbIE NMOHATUSA U ONpeaeneHus.
feomMeTpryecknin N uUsN4eCKNin CMbICIbl ABOMHOIO MHTErpana.
OcHoBHblE CBOWCTBA ABOMHOMO MHTErpana.

BblumcneHve ABONHOMO UHTErpana B AeKapTOBbIX NMPSMOYrofbHbIX
KoopauHatax (4actb 1).

BbluncneHve gBOVHOIO MHTErpana B 4eKapToBbIX MPSMOYIOfbHbIX
KoopamHaTtax (4acTb 2).

CDopmyna 3aMeHbl NepeMeHHbIX B OBONHOM MHTErpane.
BbluncneHne gBorHOro MHTEerpana B NnosidpHbIX KoopanHaTax.

TponHon nHterpan. OCHOBHbIE MOHATUS U ONpeaeneHuns.
feomeTpryecknin N pUsnN4eCcKnin CMbICIbl TPOMHOIO MHTErpana.
OcCHOBHbIE CBOWCTBA TPOMHOIO MHTErpana.

BbluncneHve TPOMHOIO MHTEerpana B AeKapTOBbIX MPSIMOYTOSbHbIX
KoopauHatax (4actb 1).

BbluncneHe TPONHOTO UHTerpana B AekapToBbIX NPSIMOYrOSbHbIX
KoopauHatax (4acTb 2).

dopmyna 3aMeHbl NepeMEHHbIX B TPOMHOM UHTErpare.
BbluMcreHre TPOMHOTO HTerpana B UMIUHAPUYECKMX
KoopauHaTax.

BbluncneHne TpoMHOro nHTerpana B cpepuyecknx KoopanHaTtax.

2.11

KpnBonnHenHble
WHTerpansbl

KpuBonuHeinHble nHTerpansl nepsoro poaa. OCHOBHbIE NMOHSATHS.
OCHOBHblE CBOWCTBA KPMBONMUHENHOIO MHTErpana no ArnvHe gyru.

Mpasuna n dopmynbl AN BbIYMCIIEHNS KPUBOMNUHENHOIO
WHTerpana nepeoro poaa.

KpuBonvHelHble nHTerpasbl BToporo poaa. OCHOBHbIE MOHSATHS.
OCHOBHbIe CBOVCTBA KPMBOJIMHEMHOrO MHTerpana BTOporo poaa.

Mpasuna u dopmynbl AN BbIYMCTIEHNA KPUBOMNUHENHOIO
MHTerpana BTOPOro poga.

®opmyna OcTporpagckoro-I'pyHa. Ycnosusi He3aBUCUMOCTHU
KPUBOIMMHENHOrO MHTErparna BTOporo pofa oT nyTu
WMHTErpmMpoBaHus.

2.12

KomnnekcHble
ymncna

MoHaTue un rpadmryeckoe N3006pakeHNne KOMMITEKCHbIX YnCen.
PasnuyHble hopMbl 3anncK KOMNNEKCHbIX Yncern.

[encTBus Hag KOMMNMEKCHLIMU YMUCramMu, 3a4aHHbIMU B
anrebpaundeckon gopme.

OencTtBusa Hag KOMNIEKCHbIMU YMCramMmu, 3aaHHbIMY B
TPUrOHOMETpUYECKon bopme.

2.13

OnddepeHumnansH
ble ypaBHEHUS

Obwue ceepeHns o anddepeHumnanbHbIX YpaBHEHNSIX.
OndbdepeHumnanbHblie ypaBHEHNS NepBOro nopsigka: OCHOBHbIE
NOHATUS 1 onpegeneHns. TeopemMa O CyLLeCTBOBaHMM U
€0VUHCTBEHHOCTU pelleHns 3agayn Kowwn. 3agaydn, npusogsiime K
anddepeHumnanbHbIM YpaBHEHUSM. YpaBHEHUS C
pasgensowmMmmncsa nepeMmeHHbIMu. OaHOpPOaHbIE
anddepeHunansHble ypaBHEHNS.

JInHenHble andpdepeHymnansHble ypaBHEHUSI NepBOro nopsiaka u
MeToabl ux pellerHus: V. bepHynnu u Bapuaumm npon3BoribHON
noctosiHHou (Jlarpanxa). YpasHeHue A. bepHynnu. YpaBHeHune B
nonHbIX gnddepeHumanax. MHTerpmpyowmnn MHOXUTEND.




OuddepeHumnansHble ypaBHEHUS BbICLUMX NOPAOKOB: OCHOBHbIE
NOHATMA U onpeaeneHnsi. Teopema O CyLeCTBOBaHUN U
€[IMHCTBEHHOCTU peLueHus 3agayn Kowu. InddepeHumnansHbie
ypaBHEHUS, JonycKatoLLmMe NOHWXKeHWe nopsaaka.

JInHelHble andpdepeHymnansHble ypaBHEHWUS BbICLLMX MOPAOKOB.
JInHenHble ogHopoaHble AnddepeHumanbHble ypaBHEHUS BTOPOro
nopsgka. CTpykTypa U HEKOTOpblE CBONCTBA UX OBLLMX PELLUEHNI.
JInHelHble oaHOpoaHbIE AnddepeHLManbHble YpaBHEHUST NOpsSaKa
n.

WHTerpupoBaHne NMHENHbIX 0OHOPOAHBLIX AnddepeHUmanbHbIX
ypaBHEHUIN BTOPOro nopsiika ¢ NOCTOSAHHbIMY KO3 ULMEHTaMN.
MHTerpmpoBaHmne NUHENHbIX 0gHOPOAHbLIX AnddepeHLmanbHbIX
ypaBHeHUN nopsaka N ¢ NOCTOSHHLIMU KO3 PULIMEHTAMN.

JInHenHble HeogHopoAHbIe auddepeHumnansHble ypaBHEHNS
BTOpOro nopsgka. CTpykTypa 1 HEKOTOpble CBOWCTBA MX ODOLLMX
peweHuii. MeToa Bapuaummn Npom3BosibHbIX MOCTOSIHHbIX
(JTarpanxa) ons nomcka yacTtHoro pewenust JIHOY BToporo
nopsgka. Teopema 0 CNOXEeHUN peLLUEHNUI.

WHTerpupoBaHue NUHENHOro HEOOHOPOAHOrO
anddepeHunansHOro ypaBHEHUS BTOPOTroO nopsigka ¢
NOCTOSAHHBIMU KO3 PULIMEHTAMU U NPaABOW YaCTbIO CrieLmnansHoro
Buga. HterpmpoBaHme NMMHENHOrO HEOAHOPOAHOIO
anddepeHumansHoro ypasHeHus N-ro nopagka (N>2 )c
NOCTOSAHHBIMU KO3 PULIMEHTAMU U NMPABOW YaCTbIO CrieLmnansHoro
BMAa.

2.14

Yucnosble pAanbl

YucroBble psibl: OCHOBHbIE MOHATMSA 1 onpedeneHns. Paa
reomeTpuyeckomn nporpeccumn. Heobxoammbin NpM3HaK CXOAMMOCTU
YMCNOBOro psaga. FapmMoHnvecknin pag.

JocTaTouHble NpU3HaKM CXOAMMOCTU 3HAKOMOCTOSIHHBIX YACNOBbIX
PSAOB: MPU3HaKM CpaBHeHUS; npusHak [Janambepa, pagukanbsHbIi 1
WHTerpanbeHbIn Npu3Haky Kowuu.

3Hakouepeayowmecs yncnosble pagbl. MNpusHak IlenbHuua.
O6LwmMiA AOCTaTOYHbIV NMPU3HAK CXOOUMOCTM 3HAKOMNEPEMEHHbIX
4YNCNoBbIX psiAoB. ABCOMOTHAsS U YCNOBHAsS CXOOUMOCTU YUCIOBLIX
psgoB. HekoTopkle cBoncTBa abCONMOTHO CXOOALLMXCS PSAOB.

2.15

CreneHHble pagpl

®yHKUMoHanbHble pagbl. CTeneHHble pagbl. Teopema H. Abens.
NHTepBan n pagnyc cXogMmocTu cTeneHHoro psiga. CeoncTea
CTENeHHbIX PAgoB.

PasnoxeHne dyHKUMI B CTeneHHble pAabl (psgsl Ternopa m
MaknopeHa).

2.16

Pagbl dypbe

Mepuoagnyeckme dyHkuun. Neprogmyeckme NpoLeccsl.
TpuroHomeTpudeckuin psag Pypbe. PasnoxeHnne B pag dypbe 27 -
nepuoguyeckunx pyHkumi. Teopema Oupuxne.

PasnoxeHune B pag Pypbe YeTHbIX U HEYETHbIX DYHKLMNA.
PasnoxeHune B pag ®Pypbe pyHKLMIA NPOU3BONLHOrO Nepuoaa.
MpeactaBneHne psagomMm Pypbe HENEPUOANYECKON (DYHKLMN.

2.17

BseneHve B
Teoputo
BEPOSATHOCTEN

OnemeHTbl KOMOUHaTopukK. CrnyyanHble cobbiTus. [encTBusa Hag
cobbITnaMU. BepoaTHOCTb criyvanHoro cobbitus.

YcnoBHasi BEpPOSITHOCTb. PopMyria NosIHOM BEPOSATHOCTH.
dopmyna baneca.

Cxema ucnbiTaHnn bepHynnu. NonuHoMmnansHoe pacnpegeneHue.
MpnbnwmxeHHble hopmyrbl B cxeme bepHynnu.

[uckpeTHble criyvyarHble BennyuHbl. HenpepbiBHbIE CriyvanHble
BENMYMHLI. YncnoBble XxapaKTEPUCTUKU CNyYaNHbIX BEJIUYMH.

13.2. Tembl (pasgenbl) AUCUUMNIUHBLI U BUAbI 3aHATUIA

Bugb! 3aHsaTMI (YacoB)
Ne HanmeHoBaHue Temsbl CamocTosTennnas
n/n (paspena) gucunniuHb JNlekummn | MpakTnyeckme | JlabopaTopHble pabora Bcero
1 OnemMeHTbl NMMHENHOM anredpbl 8 8 - 12 28




2 | DnemeHTbl BEKTOPHOM anrebpbl 4 4 - 8 16

3 AHanuTnyeckasi reomeTpus Ha i 20
NJOCKOCTH

4 AHanuTnyeckasi reomeTpus B 4 4 i 8 16
npoCTpaHCcTBE

5 BeeneHvne B MaTeMaTuyeckuii 12 12 i 14 38
aHanus

6 OcHoBbI gnddepeHumansHOro 16 26 10 52
ncyYncneHus

7 | HeonpegeneHHbIN uHTErpan 12 16 - 10 38

8 | OnpegeneHHbI MHTErpan 6 8 - 10 24

9 DYHKUMN HECKONbKUX 12 16 i 20 48
NepPeMEHHBbIX

10 | KpaTtHble nHTerpansl 10 18 - 24 52

11 | Kp1BOAMHENHbIE MHTErpansl 6 10 - 14 30

12 | KomnnekcHble yncna 6 6 - 10 22

13 OudbdepeHumnanbHble 14 14 i 16 44
ypaBHeHus

14 | Yncnosble pagpl 6 6 - 8 20

15 | CteneHHble psagbl 4 4 - 6 14

16 | Psagbl ®ypbe 4 4 - 6 14

17 BesegeHne B Tveopmo i 12 o8
BEPOSATHOCTEN
Wtoro: 138 170 - 196 504

14. MeToau4yeckme ykasaHusi Ansi oOyYalLWMXCA NO OCBOEHUK AUCUMUNNUHBLI. B
npouecce npenogaBaHnsa OUCUMNNUHBL UCMONb3YIOTCA Takne BuAabl yy4ebHowm paboTbl, Kak
nekuMu, npakTUyeckue 3aHsaTUS, a Takke pasnuyHble BuAabl CaMOCTOATENbHOW paboTbl
obyvarowmxcd, Ha KoTtopyk oTtBoautca 196 4yacoB. Ha nekuusix pacckasbiBaeTcs
TEopeTU4eckMn MaTepuarn, Ha NPaKTUYEeCKMX 3aHATUMAX — pellanTcs  npumepbl  nNo
TeopeTU4eckoMy Mmartepuany, NPOYNTaHHOMY Ha NeKUUsX.

Mpu n3yyeHumn kypca «MaTtemaTuka» oByvarowMMCs crieqyeT BHUMATENbHO criywatb U
KOHCMNEKTUPOBAaTb Marepuarn, nsnaraembli Ha ayguTOPHbIX 3aHATUAX. [Nsi ero NoHMMaHus U
KayeCTBEHHOro yCBOEHNS pekoMeHAyeTCsa crneaytowas nocrnenoBaTefnbHOCTb AENCTBUN.

1. locne kaxgow nekunmm CTydeHTam pekomeHayeTcsa noapobHo pasobpaTb
NMPOYUTAHHbIA TEOopeTUYECKUA MaTepuan, BblyunTb BCe onpeaeneHns mn ¢opMynnpoBKM
TeopeMm, pa3obpaTtb NpMMepsbI, peLleHHble Ha nekumn. MNepepn cneaytowen nekunm obsasartensHo
NOBTOPUTb MaTepuan npeabiayLen nekunn.

2. lNepen npakTMyecknm 3aHATMEM 00si3aTenbHO MOBTOPUTH NEKUMOHHLIA MaTtepuan.
[Mocne npakTMYecKoro 3aHATUA elle pa3 pas3obpaTb pelleHHble Ha 3TOM 3aHSATUM MpPUMEpHI,
nocrie Yyero NPUCTYNUTb K BbIMNOMHEHUIO AOMaLLHEro 3agaHus. Ecnv npu pewwennn npumepos,
3aflaHHbIX Ha OOM, BO3HUKHYT BOMpPOCHI, 06A3aTenpHO 3agaTb Ha CreayroleM NpakTUYecKoMm
3aHATUM NN B MPUCYTCTBEHHBIV Yac npenogasaTento.

3. MNpun NoAroToBKe K NPakTUYECKMM 3aHATUSIM NOBTOPUTbL OCHOBHbIE NMOHATUS MO TEMam,
n3yuntb npumepsl. Pewwas 3agayv, npegsBapuTenbHO NOHATb, KAKOW TeOpeTUYeCcKMn Matepuarn
HY>XHO ucnonb3oBaTb. HameTuTb nnaH peweHus, nonpoboBaTb Ha €ro OCHOBE peLlnTb
npakTuyeckne 3agayn.

4. BbibpaTb Bpems ons paboTbl ¢ nuTepaTypor nNo gucumnnmHe B bubnmoreke

CamocTtodatenbHasa paboTta ¢ y4ebHmMkamu, y4ebHbIMM NOCOBMSIMKN, HAYHHOWN, CNPaBOYHON
N MONynsipHOM nNUTEpaTypon, Matepvanamm nepuoguyecknx Us3gaHum u pecypcamm CeTu
Internet, cTaTMCTUYECKMMN AaHHLIMU ABNAETCA Hanbornee apPEKTUBHLIM METOAOM MONYyYEHUS
3HaHUN, NO3BOMISIET 3HAYUTENbHO aKTUBM3MPOBATbL MNPOLIECC OBNageHus WHdopmaumen,
cnocobecTByeT ©Oonee rnybokoMy YCBOEHMIO M3ydaemoro maTepuana, dopMupyeT y
oby4aloLnxca 3anHTepecoBaHHOE OTHOLLIEHME K KOHKpeTHOW npobneme.




Bonpocebl, kKoTopble BbI3bIBAOT Y 0By4aloWwmxca 3aTpyaAHEHUS NPU NOATOTOBKE, AOMMKHbI
ObITb 3apaHee cOpPMyNUPOBaHbl M O3BYYEHbl BO BpeMs 3aHATUW B aygutopun Angd
AOMNOSTHUTENBHOIO pa3bsaACHEHUS NpenogaBaTenem.

Bugbl camocToATenbHOM paboThbl: KOHCNEKTUPOBAHUE Y4€OHON M Hay4yHOW NUTepaTypbl;
npopaboTka y4ebHoro martepuana (no KOHCNeKkTam nekuumn, y4ebHoOn 1 Hay4yHoW nuTepaType);
paboTa B anekTpoHHOW BnbnuoTtevHon cucteme; pabota ¢ MHPOPMALNOHHBIMU CrPaBOYHbIMU
cucTemMamu, BbINOSIHEHWE AOMALUHUX 3af4aHUn (NPaKTUYECKNX U TEOPETUYECKUX); BbINONHEHNE
KOHTPOMbHbIX paboT; NoAroToBKa K MPakTUYECKMM 3aHATUAM; pabota ¢ Bonpocamu Ans
caMorpoBepKn, HanucaHne pedepaTos.

MpumepHble TeMbl pedepaToB: ANemMeHTbl NMMHENHOW anrebpbl; ONeMeHTbl BEKTOPHOWN
anrebpbl; AHanuTMyeckas TreoMeTpuss Ha NMOCKOCTW; AHanuTuyeckas reomeTpuss B
npoctpaHcTBe;, BBegoeHne B Matematudeckmn adHanus; OcHoBbl guddepeHunanbHoro
ncuncnenuns; OnpegeneHHbln vHTerpan; HeonpegeneHHblin uHTerpan; PyHKUMM HECKONbKUX
nepemMeHHblx; KpaTHble wuHTerpansl; KpuBonuHenHble uwHTerpansl; KomnnekcHble 4ucna;
OnddepeHumanbHble  ypaBHeHusi; YucnoBble psigbl; CTteneHHble psgbl; Psagbl dypbe;
BBegeHve B Teopuo BEPOSATHOCTEWN.

PedepaTbl oLeHMBaOTCA MO CUCTEME «3a4TEHO» / «He 3ayTeHo». OueHKa «3adYTeHO»
CTaBUTCA B Cllydae pacKkpbiTUs MPeasIOKEHHOW TeMbl, OLUEHKa «He 3a4TeHO» CTaBuUTCA B
crny4vae, ecnu Tema He packpbITa.

Bce 3agjaHus, BbINOMNHAEMble CTyAeHTaMuM CaMOCTOSTENbHO, nognexar nocnenyoLlen
npoBepke npenogasateneM. Pesynbtarthl TEKYLUMX aTTecTaumi yuuTbiBalOTCA NpenofaBaTtenem
npu NpoBeaeHUN MPOMEXYTOYHOM aTTecTaunu.

15. lMepeyeHb OCHOBHOM W [AOMOJSIHUTENILHOW nUTepaTypbl, PECypCoOB MWHTEPHET,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLUNIIUHDbI

a) OCHOBHas nutepartypa:

Ne

NCTOYHUK
n/n

Bnagnmupckun B.M. Matematuka. O6wmn kypc: Y4eGHuk. 4-e usg., crep. / B.M. Bnagumupcknii, A.B.
1. | Topctko, A. M. Epycanumckun. — CI6: WspatenbctBo «JlaHb», 2021. — 960 c. // OnekTpoHHo-
onbnuoteyHasa cuctema «JlaHb».— URL: https://e.lanbook.com/

Tyran6aeB A.A. OcHOBbI BbICLLEN MaTeMaTukn: YuyebHoe nocobue / A.A. TyraH6aes. — Cl16: N3gaTenbcTBO
«J1aHby, 2021. — 496 c. // OnekTpoHHO-6nbnnoteyHas cuctema «Jlanb».— URL: https://e.lanbook.com/

JIncnukmn B.T. MaTtemaTuka B 3agadax c pelueHusamu : y4eb. nocobue / B. T. Jlncnykmn, W. J1. ConoBenyuk.
3. | — CI6: UspatenbctBo «JlaHby», 2020. — 464 c. // OnekTpoHHO-OubNMoTeuHaa cuctema «JlaHb».— URL:
https://e.lanbook.com/

0) gononHUTeneHasa nuTeparypa:

Ne
McTouHuk

n/n
4 JlanuH E. C. Kypc Bbicwen anrebpel / E. C. JlanuH. — CI16: UsgaTtensctBo «JlaHby, 2021. — 368 c. //

" | OnekTpoHHo-6nbnunoteyHas cuctema «Jlanb».— URL: https://e.lanbook.com/
5 MoctHunkoB M. M. AHanuTtudeckas reomeTpus / M. M. MoctHukoB. — CI6: M3pgatenbctBo «JlaHby, 2021. —

" | 416 c. /| OnekTpoHHO-6MbnnoTeyHas cuctema «Jlanb».— URL: https://e.lanbook.com/
6 lopnay b. A. MaTtematnyeckun aHanus / 6. A. Topnay. — Cl16: UsgatensctBo «JlaHby», 2021. — 608 c. //

OneKTpoHHO-6nbnuoteyHas cuctema «Jlanb».— URL: https://e.lanbook.com/

CumywknH C.B. MeToabl Teopun BeposTHOCTel: y4ebHoe nocobue / C.B.CumywikuH. — CI16:

7. | N3paTtenbcTtBO «JlaHby, 2020. — 548 c. // dnekTpoHHO-6MbnmnoTeyHast cuctema «JlaHb».— URL:
https://e.lanbook.com/

Bubnkos HO. H. Kypc oObiKHOBEHHbIX AuddpepeHumancHbix ypaBHenun / KO. H. Bubuko. — CI16:
8. | N3pgatenbctBo «Jlauby», 2021. — 304 c. // OnekTpoHHO-OMbnunoteyHas cuctema «JlaHb».— URL:
https://e.lanbook.com/

B)MH(pOPMaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchbl (OumumansHble pecypcbl MHTEPHET) :
Ne
n/n

9. http://www.lib.vSU.ru — SNeKTPOHHbIV KaTanor 1 anekTpoHHas 6ubnuorteka 3HG BI'Y

10. | http:// school.msu.ru — MaTeMaTU4eCKMUIA KOHCYIbTAUNOHHbIN LEHTP

11. | http://mschool.kubsu.ru — 6MbnmnoTeka 3NeKTPOHHbLIX Y4eOHbIX Nocobui

McToYHMK



https://e.lanbook.com/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6774&TERM=%D0%A2%D1%83%D0%B3%D0%B0%D0%BD%D0%B1%D0%B0%D0%B5%D0%B2,%20%D0%90.%D0%90.%5B1,1004,4,101%5D&LANG=rus
https://e.lanbook.com/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6774&TERM=%D0%9B%D0%B8%D1%81%D0%B8%D1%87%D0%BA%D0%B8%D0%BD%20,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%A2%D0%B8%D0%BC%D0%BE%D1%84%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://e.lanbook.com/
https://e.lanbook.com/
https://e.lanbook.com/
https://e.lanbook.com/
https://e.lanbook.com/
https://e.lanbook.com/

12. | OBC «YHuBepcutetckas bGubnmoTeka OHIanH»

13. | BBC «JlaHb»

14 OneKTPOHHbIN Kypc https://edu.vsu.ru/course/view.php?id=6855,
" | https://edu.vsu.ru/coursel/view.php?id=11054

16. Nepe4yeHb y4eOHO-MeTOaNYECKOrO 06ecneyeHnsa ANs CaMOCTOATEeNbHOM PaboThl:

CamocTosiTenbHass paboTa CTyaeHTOB no Yy4dyebHom pgucumnnunHe «MaTtematumkay
npegnonaraeT U3y4YeHne n KOHCMEKTMPOBAHME BCEX HEOOXOAMMbIX MaTepuarnoB no nporpamMmme
Kypca C WCMNONb3OBaHMEM peKOMeHOyeMoW npenogaBaTenieM nuTepaTypbl, a Takke
CaMOCTOATENbHOE OCBOEHME U 3aNOMUHaHME MOHATMNHOMO annaparta u3dy4yaemon ANCLMNANHbI,
BbINOSTHEHNE psga TEOPEeTMYECKMX W MPaKTUYEeCKUX 3afaHui, BblOaBaeMblX CTygeHTam
npenogaBaTeneM Ha NEKUMOHHBIX U MPaKTUYECKUX 3aHATUAX.

Bce 3agaHus, BbINONHAEMble CTyAEHTaMy CaMOCTOATENbHO, noanexart nocnenyowen
NpoBepKe npenogasaTeniem.

Ne n/n MNcToYHUK
Bnagumupckun B.M. Matematnka. OOwmn kypc: YuebHuk. 4-e wu3g., crep. / B.M.
1. Bnagumupckuii, A.B. TopcTko, A. M. Epycanumckuin. — CI16: N3pgaTenbctBo «JlaHby», 2021. —

960 c. // OnekTpoHHO-6nbnuoTeyHas cuctema «JlaHb».— URL: https://e.lanbook.com/
TyraH6aes A.A. OcHoOBbI Bbicllel MaTtemaTtuku: YuyebHoe nocobue / A.A. TyraHbaeB. — CI16:
2. NspatenbctBO «JlaHby, 2021. — 496 c. // AnekTpoHHO-OubnMoTeuHasn cuctema «JlaHb».— URL:
https://e.lanbook.com/

17. OOpasoBaTtenbHblé TEXHONMOrMMMU, UCNONIb3yeMble MpU peanusauum y4ebHOWM
ANCLUMNIINHBI, BKIOYaA AOUCTaHLUMOHHble oOpa3oBaTenbHble TexHonoruun (OOT,
3neKTpoHHoe obyyeHue (D0), cMewaHHOe OOyyYeHue):

AucumnnuHa MoXeT peann3oBbiBaTbCs C NPUMEHEHNEM ANCTaHUMOHHbBIX 06pa3oBaTenbHbIX
TEXHOMOrMm, HanpumMep, Ha nnatopme «ANEKTPOHHbIN yHUBepcuTeT BIY» (kypc
https://edu.vsu.ru/course/view.php?id=6855, https:/edu.vsu.ru/course/view.php?id=11054).

lMepeyeHb Heobxoammoro nporpammMmHoro obecneyeHus: Microsoft Windows Server 2008,
Microsoft Windows 10 Enterprise 64 bit, LibreOffice 6 (Writer (mekcmosnit rpoueccop), Calc
(anekmpoHHble mabnuykl), Impress (npeseHmauuu), Draw (8ekmopHasi epaghuka), Base (6asa
OaHHbIX), Math (pedakmop ¢popmyr)), Maxima, Total Commander, WinDjView, Foxit Reader, 7-
Zip, Mozilla Firefox.

18. MatepuanbHO-TeEXHUYECKOe obecne4vyeHue AUCUUNMUHLIL: Y4yebHaa aygutopus
ANs npoBefeHUs 3aHATUA NEeKUMOHHON0 W CEMUHaPCKOro Tuna, TeKywero KOHTPOons wu
npomexyTodHon attectaumm (394018, r. BopoHex, nnowanb YHuBepcutetckas, 4. 1, nom. ).
CneuuanunsnpoBaHHasa mebens.

19. OueHoOuYHble cpeacTBa ANA NpoBeAeHUA TeKylwern U MNPOMEXYTOUYHOM
atTectaumun

Mopsaok oueHkM ocBoeHust obyvarowmmucs yydebHoro maTepuana onpegensieTcs
cofepxaHveM crnegyroLmx pasaenos ANCUUNINHDBL

HanmeHoBaHMne WHankaTtop(bl)
r’ﬁ pasfena AVNCLMMIMHBI KO"’;‘;‘H?“ [OCTUKEHMST OueHouHble cpeacTea
(moayns) H KoMneTeHunmn
OlK-3.1
Snevents  swmennon | ONK-3 OrK-3.2 KOHTPOITbHbIE PaBoThl, NepeyeHb
1. anreBob OriK-4 OrkK-4.1 BOMPOCOB K 3a4€Ty C OLIEHKON, NepeyeHb
P OMK-4.2 BOMPOCOB K 3K3aMeHy
OlK-4.3
OlMK-3.1
OnemeHTsl  BektopHoi | ONK-3 Orl1K-3.2 KOHTPOITbHbIE PaboThl, NepeyeHb
2. anreGobl OlK-4 OlrK-4.1 BOMPOCOB K 3a4eTy C OLEHKON, NepeYeHb
P OMK-4.2 BOMPOCOB K 3K3aMeHY
OlK-4.3



https://edu.vsu.ru/course/view.php?id=6855
https://e.lanbook.com/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6774&TERM=%D0%A2%D1%83%D0%B3%D0%B0%D0%BD%D0%B1%D0%B0%D0%B5%D0%B2,%20%D0%90.%D0%90.%5B1,1004,4,101%5D&LANG=rus
https://e.lanbook.com/
https://edu.vsu.ru/course/view.php?id=6855
https://edu.vsu.ru/course/view.php?id=11054

HanmeHoBaHue UHamkaTtop(bl)
r’ﬁ pasfena AMCLMNIUHBI Konclr;l'((eat)aH [OCTVKEHNS] OuerouHble cpencTsa
(moayns) H KOMMEeTEHLUN
OrK-3.1
OrlK-3
AHanuTuyeckas OMK-4 OlK-3.2 KOHTPONbHbIe paboThl, NEpeyeHb
3. | reomeTpus Ha OrliK-4.1 BOMPOCOB K 3a4eTy C OLIEHKON, nepeyeHb
NOCKOCTU OnK-4.2 BOMPOCOB K 3K3aMeHy
OlK-4.3
OrK-3.1
AHannTuyeckas OfK-3 OflK-3.2 KOHTPOrbHble PaBoThl, NepeyeHb
4, | reomeTpus B OrK-4 OrkK-4.1 BOMPOCOB K 3a4€eTy C OLIEHKON, NnepeyeHb
npocTpaHcTBe OnK-4.2 BOMPOCOB K 3K3aMeHy
Ol1K-4.3
OriK-3.1
BeeneHue B| OlK-3 OlK-3.2 KOHTPOrbHbIE PaboThl, NepeyeHb
5. MaTemMaTU4eCcKmmn Or1K-4 OrkK-4.1 BOMPOCOB K 3a4€eTy C OLIeHKON, nepeyeHb
aHanus OnK-4.2 BOMPOCOB K 3K3aMeHy
OlK-4.3
MpomexxyToyHas aTTecTauus M
epeyeHb BOMPOCOB K 3K3aMeHy
dopmMa KOHTpONS - 9K3ameH
OrK-3.1
OcHogbl OflK-3 OfllK-3.2 KOHTPONbHble paboTbl, NepeyeHb
6. | anddepeHUnansHOro OrK-4 OrK-4.1 BOMPOCOB K 3a4€eTy C OLIEHKON, nepeyeHb
NCYMCNEHMNA OrK-4.2 BOIMPOCOB K 3K3aMeHY
Ol1K-4.3
OrK-3.1
HeonpeaeneHHbiii Ofl1K-3 OflK-3.2 KOHTPONbHbIe paboThl, NepeyeHb
7. WHTErpan OrllK-4 OrliK-4.1 BOMPOCOB K 3a4€eTy C OLIEHKON, nepeyeHb
P OnK-4.2 BOMPOCOB K 3K3aMeHy
Oll1K-4.3
OlK-3.1
OnpeaeneHHbI OfK-3 OfllK-3.2 KOHTPONbHble paboTbl, NepeyeHb
8. MHTErpan OrK-4 OrK-4.1 BOMPOCOB K 3a4eTy C OLIeHKON, nepeyeHb
P OnK-4.2 BOMPOCOB K 3K3aMeHy
OlK-4.3
MpomexyToyHas aTTecTtauus n
y epeyeHb BOMPOCOB K 3a4eTy
dopmMa KOHTPOJISA — 3a4eT C OLLEHKOM
OrK-3.1
OYHKLMN  HECKOMBKAX OflK-3 OflK-3.2 KOHTPOTbHbIE PaBOTbI, NEPeyeHb
9. HeDEeMEHHbIX OrK-4 OrkK-4.1 BOMPOCOB K 3a4eTy C OLEHKON, NepeyeHb
P OMNK-4.2 BOMPOCOB K 3K3aMeHy
Ol1K-4.3
OrK-3.1
OrlK-3 OlK-3.2 KOHTPONbHbIe paboThl, NepeyeHb
10. | KpaTHble nHTerpansl OrK-4 OrK-4.1 BOMPOCOB K 3a4eTy C OLIeHKON, nepeyeHb
OnK-4.2 BOMPOCOB K 3K3aMeHy
OrK-4.3
OrK-3.1
KpMBONMHEMHbIE Ofl1K-3 OflK-3.2 KOHTPOrbHble paBoThbl, NepeyeHb
11. MHTErDanb! OriK-4 OrkK-4.1 BOMPOCOB K 3a4€Ty C OLIEHKON, NepeyeHb
P OMK-4.2 BOMPOCOB K 3K3aMeHy
Ol1K-4.3
OrK-3.1
OlK-3 OlK-3.2 KOHTPONbHbIe paboThl, NepeyeHb
12. | KoMmnnekcHble yncna OlK-4 OrkK-4.1 BOMPOCOB K 3a4€eTy C OLIEHKON, nepeyeHb
OnK-4.2 BOMPOCOB K 3K3aMeHy
Ol1K-4.3
MpomexxyToyHas aTTecTauus M
y epeYyeHb BOMPOCOB K 3a4eTy
dopmMa KOHTPOJISA — 3a4€T C OLIEHKON
Of1K-3 OllK-3.1 KOHTPOrbHble PaBoThl, NepeyeHb
13. e::;)‘cf:ﬁj:umanb%le OrK-4 OrK-3.2 BOMPOCOB K 3a4eTy C OLEHKON, nepeyeHb

OllK-4.1

BOMNPOCOB K 3K3aMeHY




HaumeHoBaHue UHamkaTtop(bl)
r’ﬁ paszfena AMCLMNNVHBI Kon;r;(e;()aH AOCTUXEHMNA OueHouHble cpeacTsa
(moayns) H KOMMEeTEHLUN
OrliK-4.2
Orl1K-4.3
OlK-3.1
Ofl1K-3 OflK-3.2 KOHTPONbHble paboTbl, NepeyeHb
14. | Yucnosble paabl Ol1K-4 OlK-4.1 BOMPOCOB K 3a4eTy C OLIeHKON, nepeyeHb
OnK-4.2 BOMPOCOB K 3K3aMeHy
OlK-4.3
OrK-3.1
OfK-3 OflK-3.2 KOHTPOrbHble paBoTbl, NepeyeHb
15. | CTeneHHble psabl OrK-4 OrkK-4.1 BOMPOCOB K 3a4€eTy C OLIEHKON, NnepeyeHb
OMNK-4.2 BOMPOCOB K 3K3aMeHy
Ol1K-4.3
OriK-3.1
OrK-3 OriK-3.2 KOHTPOMbHbIe paBoTbl, NepeyeHb
16. | Pagpl ®ypbe OriK-4 OrkK-4.1 BOMPOCOB K 3a4€eTy C OLIeHKON, nepeyeHb
OnMnK-4.2 BOMPOCOB K 3K3aMeHy
OllK-4.3
OrK-3.1
OflK-3 OfllK-3.2 KOHTPONbHble paboTbl, NepeyeHb
17. BBBep,::Hme T Bﬁ Teopuio OrK-4 OrK-4.1 BOMPOCOB K 3a4€Ty C OLIEHKON, NepeyeHb
eponTHocTe OMK-4.2 BOMPOCOB K 3K3aMeHy
Ol1K-4.3
MpomexxyToyHas aTTecTauus M
epeyeHb BOMPOCOB K 3K3aMeHy
dopma KOHTPOSS - 3K3aMeH

20. TvnoBble OLUEHOYHble cpencTBa M MeToAMYECKMe MaTepuanbl, onpeaensiowme
npoueaypbl OLleHUBaHUA

20.1. TekyLWw MM KOHTPOIb YCNeBaeMoCTH

KoHTponb ycneBaeMocTy NO AUCLMMNIIMHE OCYLLECTBNAETCSA C MOMOLLbIO CeaytoLWmX OLEeHOYHbIX
CpeacTB: KOHTporbHas paboTa 1, KOHTposbHasa paboTta 2, KoOHTponbHas paboTa 3, KOHTpoSibHasA paboTa
4, kOHTponbHas paboTa 5, KOHTponbHasi paboTa 6, KoHTpornbHasa paboTa 7, KOHTporbHas paboTa 8.

KoHTponbHas pa6oTta 1

BapwuaHrT 1.

1. BeinonnuTe aeiictens ¢ matpuuamn: 3A-B —C’ | rae

(-15 10 (-6 2 C - -3 2
7 -11) " {5 -10) " (-2 3
-1 9
2. Haittv obpathyio matpuuy A", ecru A=| -4 6 2
3 7
-2 3 5
3. Bbluucrnnte onpegenutens | 7 =1 4

9 -8 -6



X, — 2X, — X3 +3X, =5,

4X, + X, + X, +2X, =13,
4. PewnTtb cucteMy ypaBHeHUn meTodoMm [aycca

X +4X, +3X%, + X, =21,

2X, +5X, +3X%, —4x, =3.
5. Boiumcrnte a-b, @xb, abC,ecrm @ =(3;2,-1); b =(2;4,-5); t = (L, -2;7).

6. 3agaHo ypaBHeHue npamon 3X—2Y + 6 =0. Onpenenuts, B KakoM Buae 3afaHa npsmas, sanucaTtb
eé ypaBHeHMe B 0Tpe3Kax, C YrroBbiM KOA(PMULIMEHTOM, HOPMATbHOE YpaBHEHME.

KoHTponbHasa paboTa 2
BapwuaHrT 1.

1. HailTn KoopavHaTLI LeHTpa 1 pagnyc cdepbl X + Y2 +2° —2X+4y—-6z2+5=0.

2. CocTaBWTb ypaBHeHMe MrockocTn, npoxopsien udepes Touky M (12;3) v nepneHaukynsipHoii

Bektopy N =(—2;3;5) . MpuBecTu nosyunsLIeecs ypaBHEHME K OBLLEMY BUAY.

. 5
3. Hantn npegen nocnegoBaTenbHOCTU lim

—>en+2 20+l
X2+ T =X

4. Boluncrimte lim

x->8  X+3
sin® 5x
5. Bolumcruts 3
x—0 X
5
C(x+2)"
6. Boluncnmts lim| —— | .
X—0 X — 3

KoHTponbHasa pa6oTa 3

BapwuaHrT 1.

1. Hantu nponsBoaHyto pyHKLUmMn Y = x- 2% -e“&.
2. BuiuncrnnTs npoussoaHyio Y = log, (vsinx”).
3. Bbluncnntb Npon3BogHyo PyHKUMK Y = X3XZ+7 .

4. Bbl4MCnnNTb NPOU3BOAHYIO (PYHKLMK y3 +2%x% +Inx +cos y=0.

5. Hantu npounssoaHblie BTOPOro nopsaaka yHkUnmn y = Cth3.

6. Haittv auddepeHuman sToporo nopsiaka dyHkumm Y = In(3x") .



7. Onst ganHoi cyHkumn T (X) HaWTK TOYKM paspblBa, ONPeAEenUTb UX XapaKTep, HANTU CKaYvkn
OYHKLMM B KQXKOOM TOUKE

Xx+1 x<0;
f(x)=4(x+1)°, 0<x<2
—X+4, x>2.

KoHTponbHasa pa6oTa 4

BapwuaHrT 1.
1. HanTtu nHTerpan metogomM NOACTaHOBKM IXZ\/ x? +5dx..

4
2. HaiAiTn nHTerpan MeTogom MHTErpupoBaHus Nno 4acTsm _[Xzee'xdx.
2

4
X" —2X
3. HanTtu unterpan ot paumoHansHON yHKUUK Is—zdx
X*—2X° +X

xdx
4. HanTtu nHterpan ot nppaumnmoHanbHon OyHKLMK I .
X+1+3x+1

v
5. BbluncnuTb onpeaeneHHblin HTerpan J\/sin X —sin® xdx.
T

2
3

6. BbluncnuTtb onpeaeneHHbIn HTerpan J.(x—3)efxdx.
0

+00
dx
7. BbluncnnTb HECOOCTBEHHbLIN MHTErpan S
> Xx? -1

3
dx
8. BbluncnnTb HECOOCTBEHHLIN MHTErpan J— .
X(X—2)

1
KoHTponbHasa pa6oTa 5

BapwuaHrT 1.

1. Hant yacTHble NPOU3BOAHBLIE NEPBOrO M BTOPOro Nopsaka MYHKLMK
2 =00s(X* + X,[y) —IN(xy + y?X) .

o yz
3. HanTtu yacTHble Npon3BOAHbIE NEPBOro NOPSAKa HESIBHO 3ad4aHHOWN (PyHKLUMN
cos(x+y+2z)+yz=0.

oz oz .V
4. HailTn YacTHbIe NPOU3BOHbIE o " ~ croxHom pyHkuMm Z = XY, rae X =cos(uv), y =sin—.
u Vv u

2. Haintu nonHein gnddepeHuman dyHkumn Z = sin?



5. HailTu ypaBHeHWe KacaTenbHOW MAOCKOCTM U HOpManu K moBepxHocTu Z =X+ Yy?+3 B Touke
M(LL5).
6. HaiiTnt akcTpeMym dyHKumMn Z = 2X° + 3Xy —3X.

KoHTponbHasa pa6oTa 6

BapwaHrT 1.

-1 0 0 0
1. laMeHnTb NopanoK UHTErpUPOBaHMS J-dy J. f(x,y)dx+ _[dy J. f(x,y)dx.

-2 -2y 1 -y
xy=1
2. BbluncnnTtb 4BOMHOW MHTErpan ﬂx ydxdy no obnactu D, onpeaensiemon ycnosmamu 5.
X+y=—
D
2

3. BbluncnnTb ¢ MOMOLLIbIO ABOMHOIO MHTErpana nnowagb obnactn D, orpaHN4eHHON KpUBOW
(x*+y?)°? =a’(x* +y*).

dxdy dz
(L+x+y+12)°

4. BbluMcnuTb TPOMHOW UHTEerpan IH Nno NPOCTPaHCTBEHHOW ob6nacTu V, orpaHUYeHHon
\

X+2=3
NOBEPXHOCTAMU <Y = 2 .
x=0,y=0, z=0

. . X
5. Bbl4MCNUTb KPMBOSNMHEWNHbBIA UHTErpan nepeoro poaa I— d ¢, ecnu L — oyra oKpyXHOCTU
L

X =2sint, y =2cost, <t<

T T
6 3

6. BbluncnnTb KPUBONMHENHBIA MHTErpan BTOPOro poaa I(6 —y)dx + xdy, roe L — apka unknovapl
L
x=3(t-sint), y=3(1-cost), 0<t<2r.

7. Bbluncnntb 1 3anncatb ﬂGI?ICTBVITGJ'IbHyI-O N MHMUMYIO HaCTu NOJNTYHEHHOIo BblpaXXeHUA

2 @+i)(2-2i)
i+1 (1-i)(1-2i)
KoHTponbHasa paboTa 7
BapwuaHrT 1.

1. PelunTb ypaBHeHue \/3+ y’ +\/1—X2 -y-y' =0.

2
8
2. Pewumnthb ypaBHeHne 2Y' = y—z + ey +8.
X X

3. Pewuts 3agavy Kowm Y’ Y _inx , Y@ =0.
X

4. Haiitv obLuee pelueHve ypasHeHns Y = 6e” — x> +7 .



5. PewnTb ypasHeHue X° -y +x* -y =1.
6. Pewutb ypasHerve Y +Yy =4x—1.
7. Pewnts 3agady Kown y'—2y' =e*(3x-1), y(0)=2, y'(0) =0.

KoHTponbHasa pa6oTa 8

BapwuaHrT 1.

0
1. ccnepoBaTb CXOAMMOCTb 3HAKOMOSIOXUTENBHOIO pAana Z 3 3 .
o N+
n=1

2. WccnepoBaTtb cxoaMMoCTb 3HakonepeMeHHoro psiga. Ecnm oH cxoauTces, To ykasaTb abCcontoTHO Unu

YCNOBHO Z%
=1

3. HaiiTn o6nactb CXoaMMOoCTy CTENEHHOO psida Z\/ﬁ (x+2)".
n=1

1
4. Paznoxutb gyHkumio T (X) = 5 B Psg Teiinopa no creneHsam X. YkasaTb MHTEpBar, B KOTOPOM
+ X

9TO pasnoXeHne UMeeT MecTo.
X
5. PaanoxuTb B psag ®ypbe dyHkumio T (X) = 2 Ha oTpeske [0;27].

6. CtyoeHT 3HaeT oTBeT Ha 20 TeopeTudeckux BonpocoB u3 30 n cmoxeT pewntb 30 3agay us 50.
OnpepenuTb BEPOSATHOCTb TOrO, YTO CTYAEHT MOSTHOCTHIO OTBETUT HA BMMET, KOTOPbIA COCTOUT U3 OBYX
TeopeTUYECKNX BONPOCOB M TpeX 3agavu.

7. Hantu p, dyHkumio pacnpegenernunsa, MX n DX , ecnu 3agaH psg pacnpegeneHus
Xi -1 0 1 2 3

P, 0,2 0,1 p 0,3 0,2

OnucaHne TexHorormm npoBedeHus. B xoaoe nepBow KOHTporibHOM paboTbl obydatoliemycs
Bolgaetca KM c npakTtuyeckum nepedyHem 3afaHui W npejraraeTcs pewnTb AaHHble 3afaHus.
KoHTponbHas paboTta 1 BkniovaeT B cebs WecTb 3agaHui, ABa 3adaHusi NOCBSILLEHbl AENCTBUSAM C
MaTtpvuamu, OOHO — BbIYMCNEHUIO ornpedenuTens, OOHO — pEeLeHUo CUCTEMbl  JIMHENHbIX
anrebpanyeckmx ypaBHEHUI, OQHO — CBOMCTBaAM BEKTOPOB M AENCTBUAM C HUMW, OOHO — ypaBHEHUSAM
NUHUIA Ha nnockocTu. OrpaHnyeHne no BpeMeHn — 60 MuHYT. Bo Bpemsi KOHTpOfbHOM paboThbl He
paspeLleHO Nonb30BaTbCA HAKAKUMK CNPaBOYHBIMU MaTepranamum.

B xome BTOpow KOHTponbHOW paboTbl obyyatowemycs Bbigaetca KWM ¢ npaktnyeckum
nepeyHem 3afaHvi M npegnaraeTcsa pewntb faHHble 3agaHus. KoHTponbHas paboTta 2 BknoyaeT B
cebs wecTb 3agaHni, ABa 3a4aHUA NOCBSLLEHbl YPaBHEHNSIM NOBEPXHOCTEN B MPOCTPaAHCTBE, YeTbipe —
HaxoxaeHuto npegenos. OrpaHuyeHne no BpemeHn — 60 MMHYT. Bo BpeMsi KOHTporbHOM paboTbl He
paspeLueHo Monb30BaTbCA HAKAKUMN CNPaBOYHbLIMU MaTtepranamu.

B xope TpeTbenm KoHTponbHOM paboTbl obyvakwemyca Bbigaetca KUMM ¢ npaktnyeckum
nepeyHeMm 3ajaHvi U npegnaraeTca pewntb AaHHble 3agaHus. KoHTpornbHas paborta 3 Bkno4vaeT B
cebs ceMb 3aaHuN, YeTbipe U3 HUX NOCBALLEHbI HAXOXAEHNIO NPON3BOAHON NEPBOro nopsaka, OgHO —
HaxoXJeHWIo NMPOoM3BOAHOW NOpsAKa Bbille NepBoro, 0O4HO — BblYMCNEHUIO AnddepeHumanoB dyHKUUH,
OQHO — OonpefeneHnto xapaktepa Tovek paspbiBa yHkumMn. OrpaHudeHne no spemerHn — 60 MuHyT. Bo
BpeMS KOHTPOJIbHOM paboThbl HE pa3peLleHo NONb30BaTbCA HUKAKMMK CPaBOYHbIMKA MaTepuanamu.

B xope ueTtBepTOM KOHTponbHOM paboTbl obyyatowemycs Bblgaetca KMM ¢ npaktnyeckum
nepevyHeMm 3afaHun U npegnaraeTcs pewnTb AaHHble 3agaHusa. KoHTponbHas paboTta 4 Bknio4vaeTt B



ceba BoCeMb 3aJaHUN, TPU U3 HUX MOCBSLLEHbI BbIMUCIIEHUIO HEOMpedeneHHoro uHTerpana, Tpy —
BbIYMCIIEHNIO  OMpeferieHHOro  MHTerpana, pABa — BbIYACNEHUI0 HEeCODOCTBEHHOro uMHTerpana.
OrpaHnyeHue no BpemeHn — 60 MnHYT. BO BpeMsi KOHTPONbHOW paboTbl HE pa3peLleHo NoSib30BaThCs
HUKaKnmMun cnpaBoYHbIMK MaTepuanamu.

B xoge naton koHTponbHon paboTbl oby4vatowemycs Bblgaetcss KMM ¢ npaktMyeckum nepeyvyHem
3ajaHuin 1 npegnaraeTcsa pewntb AaHHble 3adaHus. KoHTponbHasa pabota 5 BknioyaeT B cebs wecTb
3aaHnin, TPU U3 HUX NOCBSILLUEHbI HAXOXAEHUIO YaCTHbIX MPOU3BOAHbLIX, OOAHO — HAXOXAEHWIO MOJSTHOMO
onddepeHumana, ogHO — HaxXOXAEHUKD KacaTenbHOM MSIOCKOCTU M HOpManu K NOBEePXHOCTU, OQHO —
onpeaeneHnto IKCTPEMYMOB (PYHKLIMM MHOTMX nepemMeHHbIX. OrpaHnyeHne no spemexHn — 60 MuHyT. Bo
BPEMSs KOHTPOSbHOM paboTbl HE pa3peLLeHo NoSb30BaTbCHA HUKAKMMK CIPaBOYHbIMU Matepuanamiu.

B xopme wecton KoHTponbHOW paboTbl obyvatowemycs Bblgaetcs KUM ¢ npakTuyeckum
nepevyHeMm 3afaHun U npegnaraeTcs pewnTb AaHHble 3agaHus. KoHTponbHas paboTta 6 BkniovaeTt B
cebs ceMb 3agaHuKi, YeTblpe U3 HUX MNOCBSALIEHbl BbIYMCMEHMIO KpPaTHbIX MWHTErpanos, ABa -—
BbIYMCNEHNIO KPUBOSTMHENHBIX UHTErPanoB, O4HO — KOMMMEKCHbIM Ymncnam. OrpaHuyeHne no BpemMeHn —
60 MuHYT. Bo Bpemsi KOHTpPOnbHOW paboTbl HE paspeLleHO MOSib30BaTbCHA HUKAKUMMK CrpaBOYHbIMU
Martepuanamu.

B xopme cegobmon KOHTponbHOW paboTtbl obyvatowemycs Boigaetcd KMM ¢ npaktudecknm
nepevyHeMm 3afjaHuni M NpefnaraeTcs pewnTb AaHHble 3agaHus. KoHTponbHas paboTta 7 BkniovaeTt B
cebs cemMb 3agaHUN, MNOCBALLEHHbIX HAXOXAEHUIO OOWMX WM YaCTHbIX peleHnn OBbIKHOBEHHbIX
andpepeHumnanbHblix ypaBHeHun. OrpaHuyeHue no BpemeHu — 60 MuHyT. Bo Bpemsi KOHTPOSibHOW
paboTbl He paspeLleHO NoNb30BaTbCA HUKAKMMKU CNPaBOYHLIMU MaTepuanamu.

B xome BOCbMOW KOHTpOmnbHOM paboTbl obyvatowemycs Bblgaetca KVM ¢ npaktnyeckum
nepeyHeMm 3ajaHvii M npegnaraeTca pewntb AaHHble 3agaHus. KoHTponbHas paborta 8 BkniovaeT B
cebs ceMb 3ajaHuUn, TPUM M3 KOTOPbIX MOCBSLEHbI WCCMEAOBaHWIO PSOOB HAa CXOOUMOCTb, ABa —
pasrnoXeHuo B psd, ABa — OCHOBaM Teopun BeposiTHocTen. OrpaHnyeHne no BpemeHn — 60 muHyT. Bo
BPEMSI KOHTPOSbHOW paboTbl HE pa3peLLeHO Nob30BaTbCS HUKAKMMK CIPaBOYHBIMU Matepuanamu.

Tekywaa artrectauus no AUCUUNIMHE C NPUMEHEHWEM [UCTaHUMOHHBLIX obpasoBaTernbHbIX
TEXHOMOMMN NPOBOAUTCHA B paMKax 3NEKTPOHHOro kypca, pasmelleHHoro B OMOC (obpasoBaTenbHbli
nopTan «3AnekTpoHHbIn yHnBepcuteT BIY» (LMS Moodle, https://edu.vsu.ru/).

TpeboBaHuA K BbINOMHEHMIO 3adaHui (MW WKanbl U KpuTepun oueHuBaHus). [Npu Tekywem
KOHTPONEe YpOBEHb OCBOEHUSI Y4E€OHOW AUCUMNAMHBI U CTEeneHb CHOPMUPOBAHHOCTU KOMMNETEHLMUN
onpenensatTca OUEHKaMN «OTIMYHO», «XOPOLUO», «Y[AOBIETBOPUTENbHOY», «HEYOOBNETBOPUTENBHOY,
KoTopble hopMUPYHOTCS Crieayowmm obpasom:

OueHku Kputepun
OTnn4yHo obyvawwunca npaBuibHO BBIMOMHMA  BCE 3adaHusi  KOHTPONbHOM  paboThl,
NPeAcTaBieHO MOSIHOE peLUeHNe Kaxkgom u3 3agad, caenaHbl OBOCHOBaHHbIE
BbIBOAPbI.
Xopoulo OOyvarowmnca npaBuIibHO BbIMOMHWI BCE 3adaHWsi KOHTPONbHOW paboTbl, OAHAaKo,

NpeacTaBfieHHble pelleHns HedoCTaTo4HO 06OCHOBaHbl, NMMGO B XoA4e peLleHus
3agay obyyaroLmMmMea aonyLieHbl HecyLlleCTBeHHbIe olwnbkmn (He bonee AByX).

Y0BNETBOPUTENLHO Obyuatowmncsa npaBmnbHO BbINOMHUN HE MeHee 50% npeanoXeHHbIX 3a4aHun.

HeypoBneTBopuTensHO O6yvatowmincs npaBuIbHO BbiNoNHM MeHee 50% npeanoXeHHbIX 3a4aHuin.

20.2. NpomexyTo4Hasa aTTecTaums
[MpomexyTodHasa aTTecTaumsa No gUCUMNIIMHE OCYLLECTBNAETCS C MOMOLLbLIO CreayoLwmnx
OLlEHOYHbIX cpeacTB: cobecefoBaHme No Bunetam K ak3ameHy/ 3a4eTy.

MNepeyeHbL BONPOCOB K 3K3aMeHY /3ayeTy:
1 cemecTp:
1. MaTpuubl (OCHOBHbIE onpeneneHus).

2. CnoxeHune maTtpuy,. YMHOXEHME MaTpuL, Ha Y1cno.
3. MNMpownsseneHne matpuy,.
4. YacTHble crnyyau BblYUCIEHNS onpedenuTens.




5. BblumcneHnune onpegenntens n-ro nopsgka.

6. CBoncTtBa onpegenurenen.

7. ObpaTtHasa maTpuua.

8. PaHr maTpuubl. CBOMCTBA paHra MaTpuupl.

9. OTbICKaHNe peLleHnn CUCTEMbI NIMHENHBIX YpaBHEHUIN (OnNpeaeneHns).

10. YcnoBust COBMECTHOCTM U HECOBMECTHOCTU CUCTEM JIMHENHBIX YPaBHEHWUN.

11. MaTpu4HbIn MeToA peLleHnst CUCTEMBI JIMHENHbLIX YPaBHEHWUN.

12. dopmynbl Kpamepa.

13. Metop lNaycca.

14. Bektopbl. OCHOBHbIE onpeaeneHnsa. JInHenHble onepaumm Hag, BEKTopamMu.

15. lNpoekunn BekTopa.

16. KoopguHaTtHbii cnocob 3agaHus BekTopoB. [encTBus Hag BeKTopamu, 3adaHHbIMU B
cucTemMe KoopauHar.

17. CkansipHOe Npon3BeaeHne BEKTOPOB U €ro CBOMCTBA.

18. Yron mexgy Bektopamu. [poekuunsa BekTopa Ha 3aaHHOE HanpaBneHue.

19. BekTOopHOE nponsseneHne BEKTOPOB.

20. CmelwaHHOe npon3BeneHe BEKTOPOB.

21. lNpocTenwmne 3agayn aHanMTUYECKON reOMETPUM Ha NIIOCKOCTM.

22. KpuBble N UX ypaBHEHNSA Ha NITOCKOCTM.

23. Obwee ypaBHeHVE MPsMOW. YpaBHeEHME MPSAMOM, NMPOXOASLEN 4Yepe3 OaHHYH TOYKY C
AaHHbIM YrnoBbIM KO3 puuneHToMm.

24. YpaBHeHue npsiMon, npoxoasen Yyepes ABe AaHHble TOYKU. YTon Mexay npamMbiMu.

25. Ycnosua napannenbHoCTU U nepneHanKynapHOCTU NPsMbIX. YpaBHEHME MNpAMON B
oTpesKax.

26. YpaBHeHMe nNpsAMON, Mpoxoaswen Yepes [LaHHY TOYKY MepneHAUKYNnApHO AaHHOMY
BeKTOpy. PaccTtosiHMe OT TOYkM 40 NPAMON.

27. dnnunc.

28. N'mnepbona.

29. MNapabona.

30. Obwee ypaBHeEHME KPNBOWM BTOPOro nopsigka. Teopema 0 KAHOHMYECKOM YPaBHEHUN KPUBOW
BTOPOro nopsigka.

31. MapannenbHbIi NePeHOC CUCTEMbI KOOpAMHAT.

32. [loBOPOT cUCTEMbI KOOPANHAT.

33. CooTHOLIEHME NPOM3BOSIbHbLIX CUCTEM KOOPAMHAT.

34. OnpegeneHne TMna KpMBOW BTOPOro nopsigka no obuemy ypaBHEHMIO (YacTHbIN cry4vawn,
Korga B ypaBHeHUM OTCyTCTBYeT X-Y ). lMpumepsl.

35. OnpepeneHve TvMna KpPUBOW BTOPOro nopsiaka no obuwemy ypaBHeHWtO (06wmin cryvanm,
Kkorga B ypaBHeHuu npucytcteyeT X-Y ). MNpumepsi.

36. YpaBHeEHME NIMHUM B NPOCTPAHCTBE. YpaBHEHME MNIOCKOCTU, NPOXOoAsLwen Yepes AaHHY
TOYKY NepneHAnKynsapHO AaHHOMY BEKTOPY.

37. YpaBHeHMe NSIOCKOCTN, NPOXOAdALLEN Yepes TPU AaHHbIe TOYKM.

38. Yron mexay nnockocTsiMu. Ycnosue napannenibHOCTU U NepneHanKynapHOCTU NIOCKOCTEN.
PaccTosHue oT TO4KM 00 NIOCKOCTMU.

39. NMapameTpuyeckoe ypaBHEHME NPAMOKM B NpocTpaHcTBe. KaHOHUYeCKoe ypaBHEHME NPAMOMN
B NPOCTPaHCTBE.



40. Obuwee ypaBHeHVWE NPSIMOM B MPOCTpPAHCTBE. Yron Mexay NpsMbiMU B MPOCTpPaHCTBE.
Ycnoeue napannenbHOCTM U NepneHankynsapHOCTY MPSMbIX.

41. Yron mexay npsiMoi M MMOCKOCTbO. YCNoBME napannenbHOCTU U NeprneHanKynspHOCTU
MPSAMON U NIOCKOCTH.

42. OyHKums. OCHOBHbIE NOHATUS.

43. ObpaTtHasa n cnoxHas OyHKLMKU. dneMeHTapHble PyHKUMN.

44. YucnoBble nocrnegoBaTenbHOCTU.

45. MNpegen 4ncnoson nocnegoBaTebHOCTU.

46. OCHOBHbIE YTBEPXKOEHUS O Npeaenax YMCroBown nNocneaoBaTenbHOCTH.
47. Npenen MOHOTOHHOW NOCcnenoBaTESIbHOCTM.

n
1
48. [lokazaTenbCTBO CXOAUMOCTY NOCNeAoBaTeNnbHOCTU X, = (1+— .
n
49. Kputepuin cxooMMOCTU YUCMOBOM MnocrnegoBaTesribHOCTU. [loka3aTenbCTBO pPacxoAnMOCTU

1
nocnegosatenbHocT X, =1+ E + § +—+.+—.

n
50. Mpeaen dyHkumn. OnpegeneHne n NPUMepPbI BbIYUCTIEHUS.
51. OgHocTopoHHMe npegensl pyHkumn. MNMpeaen yHKUMM Ha 6ECKOHEYHOCTM.
52. beckoHeuyHO Gornblias u 6eckoHeYHO Manas PyHKUMS.
53. CBa3b mexay dyHKuMen, ee npeaenom n 6eCKoHeYHO Manon QyHKUMEN.
54. CeoncTtBa npeaenos cBs3aHHbIe C apudPMeTUYECKMMU ornepaunsamu.
55. Jlemma o npegene nNPoOMEXYTOYHOM (PYHKUMK. 3aMeHa NepeMEHHOro MNpu BbIYUCIEHUN
npegena yHKunm.
56. [NepBbIn 3amMeyvaTenbHbIN Npegen.
57. BTopown 3amedaTenbHbI Nnpegen.
58. CpaBHeHne 6eCKOHEYHO ManbIX YHKLMNA.
59. OkBMBanNeHTHble 6ECKOHEYHO Marnble PYHKLMW.
60. NpuMeHeHne 6eCKOHEYHO MarbiX OYHKLMIA NPU BbIYUCIIEHUM NPEAESIOB.
61. HenpepbliBHble pyHKUMU. OCHOBHbIE ONpeaeneHus.
62. [JokasaTenbCTBO HENpPepbLIBHOCTU HEKOTOPbIX 3fIEMEeHTapHbIX (YHKUMKA. To4YkM paspbiBa

YHKUMN.

63. CBonctBa (OyHKUMIN HENPEPLIBHBIX HA OTPE3KE.
2 cemecTp:

1. MNMpomnssogHasa. OQHOCTOPOHHME NPON3BOAHbIE.

. CBA3b MexXay HeNpepbIBHOCTLIO U AN depeHUMPOBaHHOCTbLIO (PYHKLNN.

. BbiumcneHve nponsBogHbIX Ha OCHOBE onpeaerneHns.

. MexaHn4yeckun cmbicn NPon3BOAHOM (CKOPOCTb ABVXEHUS).

. YpaBHeHWe KacaTerbHON K KPUBOW.

. MponsBogHasa oT cyMmbl, NponsseneHnst n opoodu.

. MpownsBogHasa oT CNOXHOM 1 06paTHON OYHKLMN.

. AnpdepeHumnpoBaHe HeSABHbIX U NapamMeTpudeckn 3agaHHbIX OyHKUMA. [pumepsbl.
9. MNMpownsBoaHasa n-ro nopagka. Npumepsbl.

10. OndpdepeHunan. MNpasuna BbluncneHns guddepeHumanos. NMNpumepsol.

11. NpumeHeHne guddepeHumnanoB K NpUBAMKEHHOMY BbIYUCIEHMIO.

12. AndpdepeHumans! BbICLUNX NOPSAKOB.

13. Teopema Ponnsa n Teopema Kowu.

14. Teopema JlarpaHxa. Npumep Ha NnpumeHeHne Teopemsl JlarpaHxa.

15. MNMpasuno Jlonutans. MNMpumepsbl.

16. ®opmyna Tennopa. MNpumep Ha ncnonb3oBaHue opMyrnbl Tennopa.

17. MOHOTOHHOCTb (PYHKUMK. MakCMMyMbl 1 MUHUMYMbI HEMPEPbLIBHOW Ha OTpe3ke OYHKUUN.

0O NO OB WN



18. Bbinyknoctb oyHKumMn. Toukn nepermba.

19. AcuMnTOThI rpadmka PyHKLUN.

20. Onpepenenne nepBoobpasHOM M HeonpeneneHHoro uHterpana. Npumepbl BblYMCNEHUS
HeonpeaeneHHbIX MHTEerpanos Npu NOMoLLM Tabnuubl NPON3BOAHbIX.

21. OcCHOBHble CBOWCTBaA HeomnpedeneHHbIX WHTerpanoB. [lpumepbl  BblYMCNEHUSA
HeonpeaeneHHbIX MHTerpanos Npy NOMOLLM 3TUX CBOUCTB.

22. MeTog 3aMeHbl MepeMeHHOro B HeonpeneneHHoM uHTerpane. [lpumepbl BblYUCIEHUS
HeonpeaeneHHbIX MHTerpanos Npy NOMOLWM MeToAa 3aMeHbl NEPEMEHHOTO.

23. MeToq MHTErpupoBaHus Mo YacTsM B HeornpeaerneHHOM nHterpane. lNpumepbl BblMUCNEHUS
HeornpeaeneHHoro nHTerpana npu NOMoLLM MeToaa NHTErPUPOBAHUSA MO YacTAM.

24. PasnoxeHue MHorousieHa Ha MHoxuTenu. [lpumep Ha wucnonb3oBaHMe TeOpeMbl O
pPasnoXeHNNn MHOroYrIeHa Ha MHOXUTENN.

25. PaumoHanbHble gpobwu. MNpocTeniwme paunoHansHblie gpobu.

26. Teopema 0 pasnoxeHun npasunbHON apobu. Mprumep Ha 3Ty Teopemy.

27. VIHTerpmpoBaHne NpoCTENLLMX paumoHanbHbIX Apoben.

28. NHTerpmpoBaHue paunoHanbHbix agpoben. Mpumep.

29. YHuBepcarnbHasa TpuroHomeTpuyeckas nogcraHoska. [Npumep.

30. NHTerpnpoBaHMe TPUTOHOMETPUYECKUX (PYHKLMA NPU NOMOLLM MNOLCTAHOBOK OTMUYHBLIX OT
yHuBepcanbHbIX. [1pumep.

31. MHTerpupoBaHune kBagpaTU4HON UppaumnoHansHocTu. MNpumep.

32. UHTerpuposaHne anddepeHumnansHoro 6uHoma. Mpumep.

33. pobHo-nnHenHas nogcraHoBka. MNMpumep. «Hebepyimeca» nHrerpansi.

34. OnpegeneHne onpegeneHHoro nHTerpana. Teopemsl 06 MHTErpnpyemMbix QYHKLUAX.

35. CeowncTtBa onpeaeneHHoro nHTerpana.

36. NHTerpan ¢ nepeMeHHbIM BepxHUM npegenom. ®opmyna HetoToHa-JlenbHuua. MNpumepsl.
37. dopmyna 3aMeHbl NEPEMEHHOrO B onpeaeneHHoM nHterpane. MNpumepsl.

38. dopmyna UHTErpMpoBaHus Mo YacTam B onpegeneHHom nHrerpane. lNpumepsi.

39. Bbluncrenue nnowagum nnockon curypbl: 1-i cnyvan (ecnm f(x) >0 npu X €[a;b]); 2-n
cnyyaii (ecrm f,(X) = f,(X) npu x €[a;b]).

40. BblumcneHuve nnowaaun nrnockon purypbel — 3-1 criyvan.

41. BblumcneHve anvHbl 4yru KpUBOW.

42. HecoGcTBEHHbIE MHTErpansl 1-ro poaa.

43. HecoGCTBEHHbIE MHTErpansl 2-ro poaa.

3 cemecTp:
1. Mpenen pyHKuMKM OBYyX nepeMeHHbIX. [Npumep pyHKUMN OT ABYX NEPEMEHHbIX Y KOTOPOU He

CyLLeCTBYeT npeaen B TOYKe.
2. HenpepblBHbIE PYHKLMU OT OBYX NEepeMEHHbIX N UX CBONCTBA.

3. YacTHble Nnpon3BoaHbIE PYHKUNMN OT ABYX NEPEMEHHbIX.

4. YacTHble NpoM3BOAHbIE BbICLLUMX NOPSAAKOB OT OYHKUMN OBYX NEepeMEHHbIX.

5. OuddepeHumpyeMocTb YHKUMM OT ABYX NepeMeHHbiX. HeobxoguMmble M LOCTaTOYHbIE
ycnosus andpdepeHumpyemMocTu.

6. [NMponssoaHaa CNOXHON OYHKUUN.

7. OKCTpeMyMbl (YHKUMA OT OBYX NepemeHHbix. Heobxogumble u [OCTaTOYHbIE YCrOBUSA
3KCTpemMymMma.

8. lNpumepbl Ha HaxoxaeHWe HamborblIero M HauMeHbLUero 3HavyeHus (PyHKUMM OT AOBYX
nepeMeHHbIX.

9. nchepeHumnan yHKUUM OT ABYX NEPEMEHHbIX.



10. TlNpumeHeHne pauddepeHumMana oOT QYHKUUMM OBYX MEpeMeHHbIX K MNpUBNmxeHHoOMy
BbIYMCINEHUIO.

11. OuddepeHumansl BbICLUMX MNOPSAKOB OT (OYHKUMKN ABYX NEPEMEHHbIX.

12. OnpegenexHne OBoMHOro nHTerpana. CeoncTea ABONHOIoO MHTerpana.

13. BbluncneHne geonHoro nHterpana. Npumepsbl.

14. 3ameHa nepeMeHHOro B 4BOMHOM MHTerpane. Npumepsl.

15. OnpenenexHne TporHoro nHterpana. CeBoncrea TPOMHOIO UHTerpana.

16. BblumcrneHme TpoOMHOro nHTerpana. 3ameHa nepeMeHHOro B TPOMHOM MHTerparne.

17. lNMpunoxeHne ABONHOIO U TPOMHOIO NHTErpasos.

18. KpnBble Ha NNockoCcTy.

19. OnpepgeneHne KpuBOMMHENHOro wWHTerpana 1-ro poga. CBOMCTBA KPUBOSIMHENHOrO
nHTerpana 1-ro poga.

20. BblumcneHune KpMBOnMHENHoOro uHterpana 1-ro poga. Npumepsl.

21. OnpepgeneHve KpUBOSIMHEMHOro WHTerpana 2-ro poga. CBoWCTBa KPUBOSMHENHOrO
WMHTerpana 2-ro poga.

22. BbluncneHne KpuBonnMHEMHOro nHTerpana 2-ro poga. lNpvmepol.

23. ®opmyna NpuHa. Ycnosne HE3aBUCMMOCTU KPUBOSIMHEWHOrO MHTErpana 2-ro poga ot nyTu
NHTErpUpOBaHnS.

24. TpunoxeHne KPUBOSIMHENHbIX UHTerpanos 1-ro n 2-ro poaa.

25. OnpepeneHne KoMMnekcHoOro 4mcna. Anrebpauyeckas opma KOMMNIIEKCHOro 4ucna.
[encrteme Hag KOMMMAEKCHbIMU YMCnamMu, 3anncaHHbIMK B anrebpanyeckon opme.

26. [eomeTpuyeckas MWHTeprnpeTauus KOMMJIEKCHOro 4ucna. TpuroHomeTpuyeckas W
nokasaTesibHast opmMa KOMMIIEKCHOro Yncna.

27. N3BneyeHune KOpHSA N-N CTENEHN U3 KOMMIEKCHOro Y1cna.

28. MHOro4neHsl 1 NX KOPHW.

29. OnpepenenHve  andepeHumansHOro  ypaBHEHUS. 3agaun, npueoasLme K
AndepeHumarnbHbIM YpaBHEHUSIM.

30. OuddepeHumanbHble ypaBHeHUA (OCHOBHble MOHATUSA). OOWMe M 4YacTHble peLueHus
AnddepeHumanbHbIX ypaBHEHUN.

31. 3agayva Kowwu ansa anddepeHumanbHOro ypaBsHeHuS.

32. AnddepeHumnanbHble ypaBHEHNA NepBOro nopsaka.

33. YpaBHeHMA C pa3gensiowmmMmncsa nepeMeHHbIMM.

34. OgHopoaHble anddepeHumansHble ypaBHEHUS.

35. JlnHenHble guddepeHumnansHble ypaBHEHUS NepBOro nopsaka.

36. MeTtoa bepHynnu ana nuHenHoro guddepeHumnanbHOro ypasHeHna 1-ro nopsgka.

37. MeTon BapmauuMm NpPOU3BOSIbHOM MOCTOSIHHOWM ANst  JIMHEMHOrO  HEO4HOPOAHOro
AnddepeHLmManbHOro ypaBHEHUS NepBOro nopsiaka.

38. YpaBHeHUs B NosHbIX AndpdepeHumanax.

4 cemecTp

1. AudpdepeHumanbHble ypaBHEHUS BTOPOro nopsigka, AonyckaroLwme noHmKeHne nopsaka.

2. Ctpyktypa obuiero pelleHns NUHEMHOro ogHOpoAHOro AndpdpepeHumansHOro ypaBHEeHUs
BTOPOro nopsigka.

3. JlnnenHble ogHopoaHble auddepeHUnanbHble ypaBHEHUS BTOPOro nopsiaka.

4. Obuiee pelleHne NMHENHOro HeogHOPOAHOro AMddepeHUnanbHOro ypaBHEHUS BTOPOro
nopsiaka.

5. Tlonck 4acTHOro pelleHUs JIMHEMHOr0 HeOAHOPOOHOro AnddepeHLMansHOro ypaBHEHUS
BTOPOro nopsifika ¢ NOCTOSAHHbIMU KO3dhdMLMEHTaMK.



6. Metoa Bapuauum nNPOM3BONbHOM MOCTOSAHHOM ANs  JIMHEWHbIX AnddepeHumnanbHbIX
ypaBHEHN BTOPOro nopsigka.

7. JlnnenHble gudpdepeHumnanbHbie ypaBHEHUSA N-ro NOpsaaKa.

8. JluHenHble ogHopoaHble AudbdepeHunanbHble YpaBHEHUA N-TO nopsigka C NOCTOAHHBIMU
KoahpuumeHTamu.

9. Metog Bapuaumm MpPOU3BOSIBHON MOCTOSIHHOWM AN nMHenHoro andpdpepeHunanbHoro
ypaBHEHUA N-ro nopsaka.

10. Yucnosble psabl (OCHOBHbIE NOPSAKN).

11. CBoncTBa CXOAALLMNXCA YNCMOBbIX pAgoB. HeobxoamMmblin npusHaK CXoAUMOCTU YMCITIOBOro
psga.

12. 3HaKkonocTosIHHbIE YMCroBble pAabl. [MpU3HaKM CpaBHEHUST 3HAKOMOMOXUTENbHbIX YNCMOBbIX
psOoB.

13. lNpenenbHble NpU3HakM CXO4MMOCTU 3HAKOMOSTOXKUTENbHbBIX YUCITOBbLIX PSA0B.

14. VIHTerpanbHbIN NPU3HaK CXOAUMOCTU 3HAKOMONOXUTESbHbIX YNCNOBLIX PALOB.

15. 3HakonepeMeHHble YncrnoBble psabl. AGCOMOTHO U YCOBHO CXOAALLMECS YNCNOBbLIE PALbI.
16. ®yHKUMOHaNbHbIE PSAabI.

17. CteneHHble psabl.

18. PasnoxeHne dyHKumn B pag Tewnnopa.

19. TpuroHomeTpuyeckasi cuctema yHKUUM N ee OPTOroHanbHOCTb.

20. PasnoxeHve dyHKumin B psag dypbe Ha oTpeske [—; 7).

21. Pagbl dypbe ona YeTHbIX N HEYETHbIX QOYHKLUWNA.

22. PasnoxeHne (pyHKumMin B psiabl Pypbe Ha NPON3BOSIbHOM OTpPE3KE.

23. OCHOBHblEe MOHATMA Teopun BeposaTHOCTEN. Knaccmyeckoe onpeneneHme BepoaTHOCTMU.
24. Ctatuctuyeckoe onpegeneHne BeposaTHOCTU. OCHOBHbIE hOPMYSibl KOMOUHATOPUKM.
25. CnoxeHne BepOATHOCTEN HECOBMECTHbIX CODbITUMN.

26. TeopeMa YyMHOXEHUS1 BEPOSATHOCTEN.

27. TeopemMa CnoxeHus1 BEPOSTHOCTEN COBMECTHbIX COBbITUN.

28. dopmyna baneca.

29. TloHATME «CnyyYyamHOW BeENUYMHBLI». 3akOH pacnpefeneHns OUCKPETHOW  CrnyYanHowm
BENTUYUHBDI.

30. MaTtemaTuyeckoe oxngaHue ANCKPETHOW CIly4anHOW BENUYUHBI.

31. dncnepcna QUCKPETHOM CryYanHOW BESTUYUHDI.

32. dyHKUKNA pacnpegernieHnsi BEepOsSTHOCTEN.

33. lNnoTHOCTb pacnpegeneHns BEPOSATHOCTEN.

34. MaTtemaTuyeckoe oxvgaHue n aAucnepcus HenpepbIBHOM CryYanHOW BEMUYMHBI.

lMepeveHb NpakTM4ecKnx sagaHnm
1 cemecTp:

1
1. Wccneposatb xapakTep Todek paspbisa rpadmka pyHkumm f(X)=——.

1+ 2%

; ; tg®x
2. Bbiuncnub. lIM(Sinx)
x—>=
2

3. Bbluncnutb Lilpo(an +5n+4—+/n2 +4) .

4B lim sin 5x
. bIMUCITUTb X—’O—M—S .

im[ 342 )
5. Bblumcnutb 1M 340 |



6. YpaBHeHus, 3agalolme nMHUA BTOPOro nopsigka, NMPUBECTU K KaHOHWYECKOMY BUAY;
onpeaenuTb TUN NUHUKU: a) 5y =30x; 6) 81x* +225y* =18225. HanTu: a) ueHTp

KPUBOIA; 6) SKCLIHTPUCHTET; B) ypaBHEHNe(s1) AMPEKTPUC(bI); ) koopaMHaTbI chokyca(os).
7. Bbluncnutb !(iLTg(l+tgzx)2ct923xl

2y—z+x=12,
8. PewuTb cuctemy ypaBHEHUIA MATPUYHBIM METOLOM: 4z -y +3x=-13,
S5y—-x—-z=27.
1
Flx) = 2x -1
9. NccneposaTtb xapakTep ToYek paspbiBa rpadmka yHKUnm (x) = 1,
14 2%
2y+z2+3x=1,
v . 14z7+5y+6Xx=-2,
10.PewmnTb cuctemy ypaBHeHuin metonom Kpamepa:
8y+9x+7z=3.

11.Bbluncnutb lm(sz +3—+/x% —8x) .

. 1 1
lim — .
12.BblumcnuTb HO(4sin2 X sin? ij

13.BblunCnTb IXirTg(1+tg2 X)200° 3

1
14.HanTtn To4kmn paspbiBa rpaduka yHKLNN f(x)= Inx Y onpeaenutb ux xapaktep.

sin® 5x
3

15.Bbluncrnts  lim
x—0 X

16.BeKkTop X, OPTOrOHambHbI BEKTOPAaM a(2:3:-1) U b(L-13), o6pa3yeT C BEKTOPOM i TyMoW
yron. 3Has, 4To |x|= 138, HaliauTe KOOPANHATLI BEKTOpa X .
2y +2+3x =1,
47 +5y+6X=-2,
8y +9x+7z=3.
18.Hantn nnowaab TpeyronbHuka ¢ BepwnHamu A(1; 2; 0), B(3; 2; 1), C(-2; 1, 2).
2+ 4x
lim
19.BbluncnunTb Hﬂ(4x—3j :
20.TpeyronbHuK ABC 3afaH KoopauvHaTamu BepluvH: A(-3,-2); B(34); C(5-4). Hawntu: a)

nnowiaab TpeyronbHuka; 6) ypaBHEHME BbICOTbI TPEYrofibHMKa BH .
2y—z+x=12,

17.PeWwnTb CUCTEMY YPaABHEHWUIA MATPUYHBIM METOAOM:

21.PelunTb cUCTEMY ypaBHeHUn MeToaom Kpamepa: (42— Y +3x=-13,
S5y—x—-z=27.
22.TpeyronbHuK ABC 3ajaH KOOpAuHaTamu BeplunH: A(-41); B(-6;,-3); C(4-1). Hantu: a)
ypaBHEHWE BbICOTbI TPEYromnbHMKa BH ; 6) AnNvHY MeamaHbl AM .
23.3Hast HECKOIbKO MePBbIX YNEHOB YMCIOBOV NMOCNeNoBaTernbHOCTU, HanmcaTe hopmyIy

1 1 1 . .
ee o6u.|,ero yneHa: 2;1—:;1—:1—:.... YcTaHOBUTDL HEKOTOpble CBONCTBaA 3TOU
2 3 4

nocnenoBaTesibHOCTN.



lim In(lfr2x)l

x—0 arcsin 3x

25.TpeyronbH1K ABC 3adaH KoopauvHaTaMu BepluuH: A(-3,-2); B(34); C(5-4). Hantu: a)
BENMYMHY Yyrna HaknoHa npsaMoM AB K ocu abcuucc; 6) ypaBHeHME MPSMOWN,
NPoXoasLLen Yepes BepLUMHy C napannesibHoO NpsiMon AB.

26.YpaBHeHNd, 3ajalowme NMHUA BTOPOro nopsgka, NpuBECTM K KaHOHMYECKOMY Buay;

24.Bblumncnutb

onpeaenuTb TUN NUHWUK:  a)
a) LEeHTPp KpuBOMW:
koopauHaTbl hokyca(oB).

2 cemecTp:

1. Hantu nponsBoaHyo oyHKLUNMK

2. Hantn nponsBogHyt PyHKLMN
3. Hantn nponsBogHyt PyHKLMN

4. HanTu npon3BogHyo dyHKLUK

5. HanTtu nponsBogHyto dyHKUUN

6. HanTtu nponssoaHyto yHKUMN

7. Haitu npoussogHyto dyHkumnmn Y

8. HawnTtu nponssoaHyto dyHKUUN
9. Hantu nponssoaHyto yHKUMN

10.HanTn nponsBogHyo yHKLMU
11.HanTn Nnpon3BogHyo PyHKLMU
12.Hantn nponsBogHyo yHKLMN
13.Hantn nponsBoaHyo oyHKLNMK

14.HanTn nponsBogHyo yHKLMK

15.Hant nponsBoaHyo yHKLUMK

16.Hant nponsBoaHyo OyHKLNMK
17.Hantn nponsBoaHy PyHKUMK

18.Hantn nponsBogHyo yHKLMK

19.HanTtn nponsBoaHY PyHKUMK
20.HanTtn npon3sBoaHy0 PYHKUMN

256x* —144y> —36864 =0
0) 3KCLEHTPUCUTET;

1-x
1+\/;'

y = x° -sin(cos x) .
y =" .arcctg x ,

y—|og L
S\ X+l

y =C0S

y=19X 1+a1rcsinx.
+

32)(
y:22X+5x-In5x_

_ xlnx

x> -1-

y =1In* sin(3x) .
1

Y=—7—.

arcsin x-sin x
y:x-Zﬁ-eﬁ

sin 2x+4sin 2x

y=3 .
y =4—7x2 -arccos X |
y=In’ (5x3—x)_

y =10 .arctg x .
o (WX
=sin’ | ——
[ 5)
y=el®
y =arccos(e ) .

y =arcsin VX .
y = 73x—1—ﬁ

y=x"-log, (x* +1).

X* +4x+4+y* -6y =0. Hantu:
B) ypaBHeHue(s) anpekTpuc(bl);



sin X
21.HaitTv nponasogHyto dyHkumm Y =N R

COSX)

22.HaiiTn npon3BoaHyto dyHKumm Y =arcsin (e

X3 loge x
23.Hantn nponsBogHYyH (PyHKLMN y= f'/Y—COSX .

24 .HanTtn npon3BoaHYy YHKUNN Y = 5\/4—7x2 -arcsin x .

25.HanTn npon3BOAHYI0 PyHKUMK Y = gCOS2X+4C0S2X
13

26.Havitn nponssoaHyto pyHkumun y = log, (Sx3 —%/?) .

sin xdx

27.Hantu nHterpan jm

Jarcsin3 X i
28.Hantun nHterpan |~ —

P Ny
29.Haiitn nHTerpan J-X*\/l+ 2x dx

30.Haintu uxHterpan _[cos x-e™"*dx

31.Haintu nuterpan _[X(3X2 —5)88 dx

COS X

32.Haintu uxHterpan J.m dx

33.Haintu unterpan IX-GX dx

34.Haiitv unTterpan fctgz xax

35.Haintu uHterpan IX~arCctg xdx

1+cos? x

36.Haiitn nHterpan Im dx

e*dx
e +1

In x

38.Hantu nuterpan Jde

37.Hantun nuterpan j

39.HaitT nHTerpan fex sin (e ) dx
40.HanTtu nHTerpan _[(2— X) sin xdx
41.Haiit unTerpan | xe~ dx

42.Haint nHterpan Iesx -C0S 2xdx

" 12
43.Haiity unterpan | 19 xdx

- COS xdx
Jsin® x—4

44 . HanTtu nHTerpan



45.HainTtu nHterpan Iarcsin xax
] “dx

46. Hantn nHterpan Iﬁ

3—ctg® x

: dx
COS” X

47.HanTtu nHterpan _[

48.HaiTtv uHTerpan _[XZ e dx
49.HaiTu uxterpan IXZ -In xdx

xdx
X' +1
xax
x> +2x+3
x>dx
X +3X+2

50.HanTtu nHterpan I

51.HanTtu nuterpan _[
52.HanTtu nHterpan j

53.HaiiT uHTerpan I(X —7)? In(6x)dx

7dx
x? -5

55.Haiitn uHterpan Iarccos(5x+3)dx

54.Hantun nuterpan I

56.Haintu nHTerpan j xarctg(5x +3)dx

57.HaitTn uHTerpan IXZ arctg xdx

3 cemecTp:
1. HawTtu nHTerpan ﬂf(x; y)dxdy, ecnm f(x;y)=xy+1 a obnactb D orpaHnyeHa MHUSMU
D .

x=1y=0; x+2y=7
2. HaiTtv unTerpan ﬂf(x; y)dxdy, ecnu f(x;y) =x*y+1a obnacTb D orpaHuyeHa MUHUSAMU:
D

x=1y=1 5x+y=11
3. Hantu neTerpan Hf(x; y)dxdy, ecnm f(x;y) = xy?+1+x, @ 06nactb D orpaHuyeHa NMHUAMU:
D

2x=-y*, y=x°

4. Hantu nHterpan ﬂ' f(x;y)dxdy, ecnn f(x;y)=xy>-1,a obnactb D orpaHu4eHa JIMHUAMW:
D

x=-2y* y=x°
5. Hantu uHterpan H f(x;y)dxdy, ecnm f(x;y)=xy’+x-1a obnactb D OorpaHM4YeHa NMHUSMMU:
D

x=y% y=-x
6. Haiitu nuterpan Hf(x; y)dxdy, ecnm f(x;y) =xy?+y? a obnactb D orpaHuyeHa
D

JMHUAMU: X =0; y=2; 3X+Yy=5



7. Haintv naTerpan Hf(x;y)dxdy, ecnu f(x;y)=x?+y? aobnactb D orpaHuyeHa NUHUAMU:
D

y=3x—-4, y=—x*
8. Hantu nHTerpan Hf(x;y)dxdy, ecnn f(x;y)=x?+yx,a 0bnacTb D orpaHu4eHa NMMHUAMM:
D

y=3%; y=0,5% 0,5x+y=6
9. Haittn uuterpan ([ f(xy)dxdy, €cnm f(xy)=3+yx a obnacTb D orpaHnyeHa
D

JIMHUAMM. y =2X; Yy =—X; 2X+Yy =3
10.Haiit nHTerpan H f(x;y)dxdy, ecnu f(x;y)=-x?—y?+5,a obnactb D B NepBou
D

KOOpAWHATHOW YeTBEPTU OrpaHnyeHa NUHUAMKN: x* +y> =9; x=0; y=0
11.Hantv nuterpan ﬂ f(x;y)dxdy, ecnn f(x;y)=2x*+2y*+3,a obnactb DB NepBou
D

KOOpAWHATHOMW YeTBepTU OrpaHnyeHa NUHUAMKU: x° +y* =16; x=0; y =0
12.Haiit unterpan [[ f(xy)dxdy, ecrm f(xy)=xy+1 a 06nacTe D OrpaHM4eHa NMHAMM:
D

x=-1y=1 3x+y=9
13.HanTtn nuterpan ”f(x;y)dxdy, ecnu f(xy)=x’y+1a obnactb D orpaHn4eHa NMMHUSAMN:
D
x=0;y=1 3x+y=6
14.HanTtv uHterpan ” f(x;y)dxdy, ecnu f(x;y)=xy?+1+x a obnactb D OrpaHnyeHa NUHUAMMU:
D
X = y2’ y — X2
15.Hantn nuterpan ﬂ f(x;y)dxdy, ecnm f(x;y)=xy’-1,a obnactb D OorpaHuyeHa NIMHUAMMU:
D
x=y?, y=x°
16.Hantn nuterpan ” f(x;y)dxdy, ecnn f(x;y)=xy>+x-1,a obnactb D OorpaHn4eHa JIMHUSAMW:
D
x=y* y=x’
17.Hantn nuterpan H f(x;y)dxdy, ecrnm f(x;y)=xy’+y* a obnactb D OrpaHu4YeHa JIMHUAMMU:
D

x=0; y=0; 3x+y=6
18.Hantn nuterpan ﬂ f(x;y)dxdy, ecnu f(x;y)=x*+y? a 06nactb D OrpaHuyeHa NMHUAMK:
D

y=3x, y=x
19.HanTtu uHterpan ”f(x;y)dxdy, ecnu f(x;y)=x?+yx,a 0bnactb D orpaHuyeHa
D

JIMHNUAMMN: y =3%; y=0,5%; X+y=6
20.Haiiti nuterpan Hf(x;y)dxdy, ecnu f(x;y)=3+yx, a obnacTtb DorpaHuyeHa
D

JIMHUAMM:. y =2X; y=X; X+Y =6
21.HanTtv uHTerpan ﬂ f(x;y)dxdy, ecnu f(x;y)=-x>-y?+1,a o6nactb D B NepBoi
D

KOOpAMHATHOM YeTBEPTU OrpaHMyeHa NIMHUAMN: x> +y* =1 x=0; y=0
22.Hantn nHterpan U f(x;y)dxdy, ecnn f(x;y)=x*+y*+1,a obnactb D BNepBON KOOPANHATHOWN
D

YeTBEepPTM OrpaHMYeHa NMUHUAMK: x> +y2 =4, x=0; y =0
23.Haiitv nTerpan [ f(xy)dxdy, €cnm f(xy)=4Jx—yx,a 0bnactb D orpaHuyeHa
D

JMHUAMMN: y =3X; Yy =2X+1; Xx+y=6
24.HanTtv uHTerpan ”f(x;y)dxdy, ecrn f(xy)=4Jx—yx, a 06nacTb D OrpaHuMyYeHa NMHUAMM:
D

y=3x;y=3x-6;,y=3 y=0



25.Haintu nHTerpan H f(x;y)dxdy, ecnu f(x;y)=2+y’x,a 0bnactb D orpaHuyeHa NMHUAMM:
D

y=-2x,y=-2x-4,y=6y=2

4 cemecTp:

1. VccnenoBaTtb psifi HAa CXOAMMOCTb: Zn?’ tg? iz
n=1 n

2. Pewntb gudpdepeHunansHoe ypaBHeHue: y"+4y'-5y=1.
~+00 1

3. Wccneposatb psag Ha CXOOMMOCTb: Z

n=1

4. PewwuTb gudpdepeHumnanbHoe ypaBHeHne: y"—2y'+2y = 2X.

3n+2 )

=1 (n+l)"

5. MCCﬂe,ﬂ,OBaTb pﬂ,ﬂ, Ha CXOOMUMMOCTb.: Zs—n(—j .
el n

2 —X

6. PewunTb guddepeHumanbHoe ypaBHeHme: y" = xe ™™, eCnu 3agaHbl HavarnbHble YCIOBUS:
y(0)=1wny(0)=0.
< arcetg(n+3)

7. WccneposaTtb psag Ha CXOOAMMOCTb: z P
= —-Nn
n=1

8. Pewwntb guddepeHumnansHoe ypaBHeHune: xy"=7y'In (ij .

3

+00
9. WccnenoBaTtb psifi HA CXOAMMOCTb: .
P 2011

10.PewmTb anddepeHLmansHoe ypasHeHne: 3+y 2 =yy".
11.AccnepoBath psig HA CXOOMMOCTb: Z =)

n=1 n+\/ﬁ.

12.PewmTs anddepeHumanbHoe ypasHeHne: y"(2y+3)—-2y? =0.

= 1 (n+5)"
13.ccnenosath pag Ha CXOAUMOCTb: Z—n(—j .
n

14.PewmTb anddepeHumanbHoe ypaBHeHne: Y2+ yy" = yy' npu HauyanbHbIX YCIOBUAX
y(0)=0un y'(0)=0.
+00 1

15.hccnenoBaTh paa Ha CXOOAUMOCTb: .
A Pl A nz_;‘(n+1)ln(n+1)

16.PewmTb anddepeHumansHoe ypasHeHne: Y'Y —13y"+36y =0.

n=1

2
=, n°+2
17.WccnepoBaTh psg Ha CXOOUMOCTb: E In( > ] .
=1 n

18.PewnTtb anddepeHuymnansHoe ypaBHeHue: y"-2y"+y'=0.

19.UccnenoBaTh psig Ha CXOOUMOCTb: Z( n+1 j .
~\3n+2
20.PewmnTb anddepeHumansHoe ypasHeHue: y" +5y"+4y =0.

+00 2I’H—l

21.VccnepoBath psif Ha CXOAUMOCTb: Y. =k
n N

22.Pewuntb guddepeHumansHoe ypaBHeHne: y"-2y'+10y =0, ecnu y(%) =0, y(%j —eb.



+00 1
23.VccnepoBaTthb paad Ha CXOOUMOCTb: }
A PAA A nz:l‘(n+2)ln2(n+2)

24.PewnTb gudepeHunansHoe ypaBHeHue: y"-4y'+13y =0.

n+1

25.NccnepoBath psag Ha CXOOAMMOCTb: Z(—l) sin
n=1 na/n

26.PewnTb gnuddepeHumnansHoe ypaBHeHue: 2y"-3y'+5y =0.

+00 1
27.WccnepoBaTh psig Ha CXOAUMOCTb: Zarctg2 —_
n=1 3 n

28.PelunTtb anddepeHUmanbHoe ypaBHeHne: Y "—y = XCos’ X .

+o0 2n
29.Uccneposath pag Ha CXO4UMMOCTb: Z(Zn +23j .
~\ n+

30.PewnTb gnuddepeHunansHoe ypaBHeHue: y"+5y'+6y = i .
e

2 (=D (n+1
31.UccnenosaTthb psg Ha CXOAUMOCTb: Z#()

= n°+3n
32.PewunTb gnuddepeHumansHoe ypaBHeHne: 4y"+9y =5.

33.hccnegoBaTth psig Ha CXOOMMOCTb: Z ! .
1 (2n +1)\/In (2n+1)

34.Pewuntb gnddepeHumansHoe ypaBHeHue: Yy "+ 4y = ctg 2x.

+00 (_l)n—ln
35.NccnepoBaTth psa Ha CXOOUMOCTD: —-
a psn A ;(Zn— e

36.PelunTb anddepeHumansHoe ypasHeHume: Y '—2y'+2y = 2x° +1.
& (-1)"* cos3n

=] 7 '

38.PewnTb guddepeHunansHoe ypaBHeHue: y"+4y'-5y =1—-x.

37.Nccneposatb psag Ha CXO4UMOCTb:

+00 n
39.Uccneposath pag Ha CXO4UMOCTb: Z T

='n

n=1 -

40.PewwmnTs AndbepeHunansHoe ypaBHeHue: y '—2(y'—y)=e*sinx.

~+00 1 n-1
41./ccnepoBaTtb psif Ha CXOAUMOCTb: Z(; al J .
n=1 n-

42 .PewnTtb guddepeHumansHoe ypaBHeHme: Xy " =4y'In (ij .
X

+00 . 272.
43.WccnepoBath psif Ha cXoaMMocTb: Y n*sin® =
n=1 n

s
72- -

44.PewnTb guddepeHunansHoe ypaBHeHne: 5y"-8y'+4y =0, ecnu y( 4) =0, y(%j =e4.

45./iccnepoBaTth psi HA CXOAUMOCTb: Z(arcsin %) .
n=1

46.Pewmntb auddepeHLmnansHoe ypaBHeHne: y" = (x* +1)e*, ecnu 3agaHbl HavanbHble
ycnosus: y(0)=1wun y'(0)=1.



+00 _ n(nfl)
47.NccnepoBaTth psf HA CXOAUMOCTb: Z[n—ﬂ .
~\n+

48.PewmTb auddepeHumansHoe ypaBHeHne: Y -2y = xsin’ x.
49.NccneposaTth psag Ha CXOANUMOCTb: Zarcsin2 %
n=1 n

50.PewunTb gnddepeHumansHoe ypaBHeHue: y"'—-5y'+6y =

eSx )
—+00 n
51.Uccneposatb psag Ha CXO4UMOCTb: Zn3 —.
n=1 5
52

52.PewnTb guddepeHunansHoe ypaBHeHue: y"+9y =tg3x.

53.Uccneposath psag Ha CXo4UMOCTb: Z(—l)” In" (Z_nZ]
~ n-+

54. PelunTtb anddepeHumansHoe ypasHeHue: y' —5y"+4y =0.

lMpomexyTouyHaa artTecTauusi npefHasHadeHa Ans onpeneneHus YPOBHA OCBOEHUS
Bcero obbema yyebHom gucumnnuHbl «MatemaTuka» B popmMe ak3ameHa 1 3a4eTa C OLLEHKON.

MpomexyTodyHaa aTTecTauus, Kak MpaBuo, OCYLLECTBIISIETCS B KOHLE cemecTpa W
MOXeT 3aBepllaTb W3y4yeHMe KakK OTAenbHOM OUCUMUNIAMHBI, Tak UM ee pas3denos.
MpomexyTouHas aTtTectaumsa nomoraeT oueHUTb Oonee KpymnHble COBOKYMHOCTM 3HaHUA U
YMEHUN, B HEKOTOPbIX chnyyasax gaxe opmupoBaHue onpeaeneHHbIX npodeccuoHanbHbIX
KOMMETEHLMNMN.

Ha 9k3amMeHe M Ha 3a4yeTe C OLEHKOMW OLEHMBAETCA YPOBEHb OCBOEHUM Yy4yebHOM
AVNCUMMNNUHBI U CTeneHb CPOPMUPOBAHHOCTU KOMMNETEHUUIN OLIEHKAMUN «OTIIMYHO», «XOPOLLIOY,
«y[OBMETBOPUTENBHO» U «HEYAOBNETBOPUTENBHOY.

B xope ak3ameHa n 3a4yeTa C oueHkon obyvatowemycs Bolgaetca KUMM ¢ npaktnyeckumm
3aJaHusiMK, ecrnn dK3ameH npoBoauTcs B AuctaHumoHHou dopme, To KMM pasmewiarotcsa B
cucTeme «ONEKTPOHHbIN yHuBepcuteT». KMM ak3ameHa cogepxaT Tpu Bonpoca. Ha HanucaHue
ak3ameHa otBoautca 150 MUHYT. « OTNMYHO» BbICTABNAETCA MPU NPaBUITbHOM OTBETE Ha TpU
Bornpoca KWMM, «xopolio» BbICTaBnseTCA Npu npasBuiibHOM OTBeTe Ha ABa Borpoca KUM,
«yOOBIETBOPUTENBLHO» BbLICTABIAETCA NPU NpaBUIbHOM OTBeTe Ha oauH Bonpoc KUM,
«HEeyOoBNEeTBOPUTENBbHO» BbICTABNsAETCS ecnu o0y4yalowmncs HeBepHO OTBEeTUNT Ha Bce
Bonpocbkl KNM.

20.3 ®oHA oueHOUYHbIX cpeacTB cPOPMUPOBAHHOCTU KOMNETEHLUNA CTYAEHTOB, peKOMeHayeM b
OnA npoBeAeHUs AMarHoCcTUYecKux pador

OrlMK-3 CnocobeH NpUMEHSITb pacyeTHO-TeopeTUyeckme MeToAbl ANA M3YyYeHUs CBOWCTB
BELLECTB M MPOLECCOB C MX y4yaCTUeM C UCMNONb30BaHWEM COBPEMEHHOW BbIYUCITUTENBHOM
TEXHUKMN

OrlK-3.1 TlNpumeHsieT TeopeTuyeckme W MofyaMnupuyeckue MOAEenu npu pelleHun 3agad
XUMWNYECKON HanpaBfieHHOCTH.

3HaTb: KaKk NPUMEHATb TEOPETUYECKNE N NOSTYIMNNPUYECKME MOAENN NMPU peLLEHN 3a4au
XUMWNYECKOM HanpaBfeHHOCTH

YMeTb: NPUMEHATb TEOPETUYECKME U NOMYIMNUPUYECKME MOLENN NPU peLleHnn 3aaau
XUMWNYECKOM HanpaBfeHHOCTH

BnageTb: HaBblkaMy, MNO3BOMAAIOWMMU MNPUMEHATb TeOopeTU4eckMe U nonyaMnupuyeckne
MOZAENW NMpU PELLEHMN 3a4a4 XMMNUYECKON HAanNpaBfiEHHOCTH

OrllK-3.2 Wcnonb3yeT cTaHgapTHOe nporpaMmHoe obecrnevyeHve npu  pelleHun 3agad
XUMWNYECKON HanpaBfeHHOCTH



3HaTb: Kak MCnonb3oBaTb CTaHAAPTHOE NPOorpaMMHOe obecnevyeHne nNpu peLleHnn 3agad
XUMWNYECKOW HanpaBrieHHOCTU

YMeTb: Ucnonb3oBaTb CTaHAapTHOE NPorpamMmmMHoe obecrnevyeHne npu peLleHnn 3aaad
XUMWNYECKOW HanpaBrieHHOCTU

BnageTb: HaBblkamu, NO3BONSKOLMMUM UCNOMNb30BaTb CTaHOapTHOE rnporpaMmmMHoe obecneyeHne
npu peweHnn 3agav XUMUNYECKOM HanpaBJ1IEHHOCTU

OlK-4 CnocobeH nnaHupoBaTb paboTbl XMMUYECKOW HanpaBneHHoCTn, obpabaTbiBaTb U
WHTEpNpeTMpoBaTb MOMyYeHHble pe3yrnbTaTbl C UCMOMb30BAHUEM TEOPETUYECKUX 3HAHUA U
NPaKTU4YEeCKNX HaBbIKOB peLLUeHNa MaTeMaTU4ecknx n pmsndecknx sagad

OlNK -4.1 Ncnonb3yeT 6a3oBble 3HaHMsA B ob6nactu mMatemMatvki U OU3NKM Npu nNraHMpoBaHWUM
paboT XMMMYECKon HanpaBriEHHOCTU

3HaTb: KOHUEeNnTyarnbHble OCHOBbI METOAOB pELLEHUs 3a4ay B npeaMeTHoON o6nactu; OCHOBHbIE
MeToObl [oKasaTernbCTBa MaTeMaTU4eCcKux YTBepXAeHWW, MeTodbl 0BpaboTKM YMCMOBbIX
BENUYUH

YMeTb: popmynuMpoBaTb YTBEPXOEHUA W [OKa3blBaTb TeOpembl, onpefensTb anroputMm wu
npasua peweHns 3agaym

BrnageTb: TeopeTuyeckumu noaxodamMu K CO34aHU0 MaTeMaTUYecKkux Mopaenewn; HaBblkamu
paboTbl B MHOPMALMOHHbIX COBPEMEHHbIX cucTeMaxBnageTb: TeopeTUYecKUMmn Nogxoaamm K
CO3aHuI0 MaTeMaTU4ecKux Mohernen; HaBblkamu paboTbl B MHOPMAaLMOHHBIX COBPEMEHHbIX
cucTtemax

OMNK - 4.2 O6pabatbiBaeT A[aHHble C  WUCMONb30BaHMEM CTaHOApPTHbIX CnocoboB
annpoKCMMaLunmM YNCIEHHbIX XapaKTEPUCTUK

3HaTb: CTaHOapTHble MeToAbl anmnpPOKCMMAaUMM YUCIIEHHBIX XapaKTepuUCTUK KU obnactn wux
NPUMEHEHNSA

YMeTb: NPUMEHATb METOAbI M NOAX0Abl MaTEMATMKN AN peLleHnss KOHKPETHbIX 3aaay

BnapeTb: HaBblkamu MPaKTN4ECKOro Ncronb3oBaHnA 0©a30BbIX 3HAHUW 1 METOAOB MaTeMaTUKK

OMNK - 4.3 WHTepnpetupyeT pesynbTaTbl XMMWYECKMX HaOMIO4EHMA C UCMONb30BaHWEM
MaTeMaTUYeCKNX N PU3NYECKUX 3aKOHOB 1 NpeacTaBneHnn
3HaTb: OCHOBHbIE 3aKOHbI MaTEMaTUKN, MaTeMaTUYeCKMe Mogenn XMMUYeCcKnx npoLeccoB
YMeTb: rpamMOTHO 1 NpaBUIibHO NPeACcTaBNATb CBOU pesynbTaTbl
BnageTtb: WCTOYHMKaMn WHOpMaUMKM, HaBblkaMu paboTbl C NuTepaTypor, MeTodamu
CaMOCTOATENbHOrO  O0y4YeHMS HOBbIM  3HaAHWMAM UK crnocobamum  UX NPUMEHEHUA B
npodeccnoHasnibHoON AeaTeNbHOCTU
MepeyeHb 3agaHnin 4Na OUEHKN COOPMUPOBAHHOCTU KOMMNETEHL M

1) 3aKpbITble 3aaHns (TeCTOBble, CPEAHNN YPOBEHb CAOXHOCTH):
1. MNyctb a— uucno, AB,C — maTpuubl (npegnonaraercd, 4YTO MaTpuubl Takue, 4TO
durypupyrowime Hwxke npousBegeHus maTpuy onpegeneHbl). Kakoe w13  cnegyrowmx
COOTHOLLEHMI, BOOOLLIE FOBOPS!, HE BEPHO?

a) (AB)C = A(BC),6) (A+B)C=AC+BC,B) A(B+C)=AB+AC,T) AB=BA,

0) a(AB) = (axA)B = A(e@B), ) (AB)’ =BTA" .

OrtBerT: )

2. Kaknm 13 cnocoboB MOXHO HanTW peLueHne Nobon CUMCTEMbI NIMHENHbLIX YPaBHEHNIN?
a) Metogom Kpamepa, 6) maTpuyHbiM cnocobom, B) metogom Maycca.

OrtBerT: B)

3. CKOnbKO BCEro pasnnyHbiX PELLEHNA HE MOXET UMETb CUCTEMA JIMHENHbBIX YPaBHEHWIA?
a) 0, 6) 1, B) 2, r) 6eckoHe4YHOE Yncro.
OrtBerT: B)

. 1Y
4. BTopbiM 3ameyvaTenbHbIM NpeferioMm  HasblBaeTCs Ilm(l+— . 3HayeHnme BTOPOro

X—00 X

3amMedaTesibHOro npengena paBHoO



a)0,6)1,B)e,r) e, a) «.
OtBeT: B)

5. Myctb npu x e[a;b] f(x) >0. Toraa nnowaab puUrypbl, 3aknOYEHHON MeXay OCblo abcuucce,
rpadoMkom oyHKumMm y = f(X) n npsaMmbiMm x = a, X =b paBHa

a) if’(x)dx, o) f(b)—f(a), B) %if(x)dx, r Tf(x)dx.

OtBeT: T)
2 5 ~ i
6. YacTtHaa npoussoaHaa PyHKUMKN Z = X" +3Xy+ Yy’ NO NepemMeHHon X, T.e. z, paBHa

a) z, =2x+3y,

0) z, =2y +3x,

B) z, =2y+3x+5Yy°,
r) z,=0.

OrtBerT: a)

7. BolpaxeHune Bnga z=x+1y, rae x u y — OeicTBUTENbHbIE YACNA, @ | — MHUMas eauHuLa,

Ha3blBaeTCs

a) KOMMNJIEKCHbBIM YNCIIOM,

0) oencCTBUTESNTbHBIM YNCIIOM,

B) HaTyparbHbIM YNCIIOM,

r) LuenbiM YMCIIOM.

OrtBerT: a)

8. ®opma 3anucn z =r(Cose+isin@) KOMMNMAEKCHOro Yncna HasbiBaeTcs

a) TPUroHOMeTpU4eCcKomn opMon,
0) anrebpanyeckon goopmon,

B) 9KCNOHEHLManbHOM hopmon,
r) HET NPaBUIbHOIO OTBETA.
OrtBerT: a)

dy x
9. O6uwee pelwenne guddepeHumnanbHOro ypaBHeHns d—y =—, MOXHO 3anucaTtb B Bue
X

y

2
X
2

W)

6]
B)
)
OTBeT. a)

10. Ecnm limu, # 0 unu aTOT Npegen He CyLecTBYeT, TO COOTBETCTBYIOLLMIA YANCNOBOWN P

nN—oo

)
)

3x?+c,

2
y=3x+Inx,
y’

X=

-

DUy =Up Uy + Uy +oo

n=1

a) pacxoguTcs,

0) cxoguTcs,

B) He CyLLeCTBYeT,

r) ABNSIeTCA rapMOHNYECKUM.

OtBeT: a)

2) OTKpPbITblE 3a4aHUS (TECTOBbIE, CPEAHUN YPOBEHb CITOXKHOCTW):

3 1
1. BbluncnnTb onpegennTenb MaTpuLbl A:[ ) J.



OtBeT: 5
2. YpaBHeHue y =kx+b HasblBaeTcs ypaBHEHVEM NPSMON C

OTBeT: yrnoBbIM KO3 PULNEHTOM.
2 2

X
3. YpaBHeHne —2+E)/—2 =1 Ha3bIBaeTCs KAHOHNYECKNM YypaBHEHNEM
a

OTBeT: annunca.

. sinx
4. NMepBblM 3amMeyaTenibHbIM NpeaesioM HasbliBaeTcA Img—. Yemy paBHO 3Ha4eHMe NepBoro
X— X

3amevartenbHoro npegena?
OTtBerT: 1.

5. Bblumcnutb 3HayeHne yHkumm (xsin x)" (npon3BoaHom oT xsinx) npu x=0.
Otger: 0.

!
X y X
6. BbumcnuTb 3HayeHne pyHkummM | —— | (nponssogHon ot —— ) npu X =0.
COS X COS X

OtBerT: 1.

3
7. BolumcnuTb szdx .
0

OtgerT: 9.
8. BcTaBbTe nponyLeHHOe npunaratenbHoe, OTBeYaloLee Ha BOMPOC «KaKom»
dyHKuma z = f(x;y) HasbIBaeTcA B To4ke M,(X,;Y,), €Cnu oHa

1) onpegeneHa B 3TON TOYKE U HEKOTOPOW €€ OKPECTHOCTH,
2) umeet npegen lim f(x;y),
X=Xy
Yy—=Yo
3) 9TOT npefen paBeH 3Ha4YeHuto pyHKUMKM Z B Touke M, T.e. XILrp fy)= (X Y,)-
0
Y—=Yo

OTBeT: HenpepbIBHOWN.

9. BcTaBbTe NponyLeHHoe npunaratensHoe, oTBeYatoLee Ha BOMpoC «Kaknm»
YpaBHeHu1e, CBA3bIBaOLLEE HE3ABUCUMYIO MEPEMEHHYIO, MICKOMYHO (OYHKLMIO

N ee Npou3BOAHbIE, Ha3bIBaeTCA ypaBHEHNEM.

OtBeT: anddepeHumanbHbIM.

10. BBeanTe nponyLeHHOEe CyLLIECTBUTENBHOE B TBOPUTENBHOM Nagexe

BbipaxkeHve Buaa Zun =U, +U,+...+U, +..., TAe U,U,,...,U,,... — AEACTBUTENbHbIE UK

n=1
KOMMJIEKCHbIE YMcna, Ha3biBAeTCHA YNCIIOBbIM
OTBeT: psgom.

11. BctaBbTe NpONyLLUEHHbIN rnaron.

Ecnu cTeneHHon pag Y a X" =a, +aX+..+a,X" +... npy X=X, # 0, TO OH abCONTHO
n=0

CXOAUTCS MPU BCEX X, YOOBMNETBOPSAIOLLNX HEPABEHCTBY |x| <|x0| .

OTBeT: cxoauTcs.
Kputepum u wkanbl oueHuBaHnsa 3agaHum ®0OC:
[na oueHnBaHWs BbINOMHEHMSA 3a0aHUIN Ucnonb3yeTcs bannbHasa Wwkana:
1 6ann — ykasaH BEPHbI OTBET,;
0 6annoB — yka3aH HeBepHbI OTBET (MOMHOCTLIO NN YAaCTUYHO HEBEPHbIN).
3agaHua pasgena  20.3  pekoOMeHOYTCS K UCMNONb30BaHWIO NpW  NpoBeAEHUU



ANarHOCTUYEeCKNX paboT C LEeNbio OUEHKM OCTaTOYHbIX 3HAHWW MO pes3ynbTataM OCBOEHUS
JAHHOW ANCLUUNIINHDI.
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PABOYASA MPOrPAMMA YYEBHOW ANCUMNNNHDI

HanpasneHwne: 04.03.01 Xumus
OucumnnuHa: 61.0.06 MatemaTtuka
Mpodunb noarotoBkn: Xnmmsi

dopma 0by4eHusa: OyHasn

Y4yebHbit rog;: 2024/2025, 2025/2026

OTBETCTBEHHBIN UCMOMHUTESb

K.dp.-M. H, JOUEHT Pabenko A. C. .20
COINMACOBAHO
Kypatop OOI1
No HanpaBneHuto/cneunanbHOCTH .20
rnoodnucek pacuwiugposka rnoodnucu
HavanbHuk otgena obcnyxmaHua 3HB .20 __
noonucek pacuwughposka noonucu

Mporpamma pekomeHgoBaHa HMC

HauMmeHogaHue ¢haKynbmema, cmpyKkmypHo20 nodpasdeneHusi

npoTokon Ne or__. .20 .




NUCT USMEHEHUNt

PABOYEW MPOrPAMMbI YYEBEHOW ANCUMMNNNHDI

HanpaeneHue/cneunansHOCTb

KOO U HauMeHosaHue Hanpaene/-/ug/cneuuaanocmu
OucumnnuHa

KOO U HauMeHoeaHue OUCUUMNIUHbI
Mpodmnb nogroToBKM/Ccneumann3aums

8 coomeemcmeuu ¢ Y4ebHbIM rnraHoM

dopma oby4eHuns

Y4yeObHbIl rog,

B cBs13n (Ha ocHoBaHWN)
nanoxutb N. __ Pl B cnegytowen pegakunm:

OTBETCTBEHHBIN UCMOMHUTESb

.20
domkHocmb, rnodpasdesnieHue noonuck pacuwughposka noonucu
COINMACOBAHO
Kypatop OOIl
No HanpasBneHuto/cneynanbHOCTH .20

rnoodnucek pacuwiugposka rnoodnucu
HavanbHuk otgena obcnyxmaHua 3HB .20 __
rnoonuck pacwughposka nodnucu

N3meHeHusa P14 pekomeHgosaHsl HMC

HaumMmeHo8aHue hbaKkyrnbmema, CmpyKmypHo20 rnodpasdeneHus

npoTokon Ne or__. .20 .

t Mpu Hannumn PA3MELLAETCSA Ha o6pasoBatenbHOM nopTtane «OnNeKTPOHHbLIN
yHuBepcurteT BI'Y»



