MMNHOBPHAYKN POCCUA
O®ENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEITbHOE YYPEXXOEHUE
BbICLUETO O5PA30BAHUA

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

YTBEPXOAIO

3aBenyowmin kaegpon
YpaBHEHUN B YACTHbIX MPOM3BOAHbIX
N TEOPUN BEPOSTHOCTEN

%}f/%// A.B. [nywko
16.04.2024 .

PABOYAA NPOrPAMMA YYEBHOW OUCUUNINUHDBI
B1.0.06 MaTtemaTuka

1. Koa n HaumeHoBaHue cneuynanbHocTu: 04.05.01 PyHaamMeHTanbHasa U npuKnagHas
XUMums

2. Cneunanusaumsn: coyHaamMeHTanbHaa XMMua B npodreccnoHanbHOM o6pa3oBaHum
3. KBanudumkauma BbinyckHuka: Xumuk. NMpenogaBartens xummmn
4. dopma oOyyYeHUA: OYHas

5. Kacheppa, oTBevarwLlasn 3a peanusauumio AUCUUNINHLI: Kacdbeapa ypaBHEHUN B
YaCTHbIX NPOM3BOAHbLIX U TEOPUN BEPOATHOCTEMN

6. CoctaButenu nporpammsl: JlornHoBa EkatepuHa AnekcaHapoBHa, KaHaAMAaT (pu3unKo-
MaTeMaTU4eCKUX HayK, AOLEeHT

7. PexomeHpoBaHa: Hay4yHo-MeTOAUMYECKMM COBETOM MaTeMaTuyeckoro pakynbreTa.
MpoTtokon Ne 0500-03 ot 28.03.2024

8. YueOHbIN roa: 2024/2025, 2025/2026 CewmecTtpbli: 1,2,3,4



9. Llenu 1 3agayn y4e6HOM AUCLMNIUHDI

Llensimu oceoeHusi y4ebHoU OucyurniuHbl 68115HMCs:

- ccopmmpoBaTb Yy obyyalowerocsa LEenoCTHOe MOHMMaHWe O MaTemMaTU4ecKon
ANCUMNIIMHE, YCTOM4YMBbIE MaTeMaTu4yeckme HaBblkM, Heobxoaumble ANs U3yYeHus
APYrnx ANCUUNIINH NO CneunanbHOCTY;
- cdopmupoBaTb CMOCOBHOCTb MNPUMEHEHUST MaTemaTudeckux opmanMaMoB B
npodeccnoHanbHoON AeaTeNbHOCTH.
3adayu y4yebHoU OucyurnuHsbI:

- HAy41Tb peluaTtb 3a4a4vm, COOTBETCTBYIOLLME YPOBHIO CMIOXKHOCTU U COAEPXKaHMIO Kypca
MaTeMaTuKu;
- chopmmpoBaTh LIENIOCTHOE NpeacTaBneHne 0 maTepuane Kypca,

- MO3HaKOMMWTb C ONpeaeneHnaMM 1 YTBEPXKAEHMAMM Kypca,

- Hay4nTb pelaTb TUNOBLIE 3a4a4n, COOTBETCTBYIOLLME KYpPCY MaTeMaTUKW.
10. MecTo y4ye6HOM ancumnnuHbl B cTpykTtype OOIN: brnok 1, 6a3oBas yacTb.

Mpuctynaa «

N3y4eHunio AaHHOW  ONCUUNIINHDI,

obyvatowmecss [[OMKHbI  UMETb

TEOPETUHECKYIO N NMPAKTUYECKYHO NOAroToBKY Mo anrere 1N HaYanam aHanm3a, no reomeTpuu, T.

€. BJllageTtb MarteMaTtud4eCKMMm 3HaAHUAMMN,

obueobpasoBaTenbHbIX YYPEXKOEHUSIX.

OucumnnuHa

«MaTtemaTtuka»

ABNAETCA

«AHanutndeckas xumus», « OpraHnyeckas XMMmus».

YMEHUAMU W HaBblKaMW,

nonyvyeHHbIMn B

I'Ipeﬂ,LIJeCTByI-OLLl,eVI and ancumnnnunH

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs Mo AucuunnuHe/Moayno (3HaHWUA, YMeHuUs,
HaBblKW), COOTHECEHHbIe C NMMaHupyeMbiMU pe3yribTaTaMu OCBOeHUs obpa3oBaTesibHOMN
nporpamMmmbl (KOMMNETEHLUAMMU) U MHOUKATOPAMM UX AOCTUXKEHUS:

Kog HasBaHwne Kog(bl) WHankaTop(bl) MnaHMpyemble pesynbTaTbl 00y4eHus
KOMMeTeHL MM
OrK-4 CnocobeH OlK-4.1 | NcnonbayeT 3HaTb:  KOHUEeNTyanbHble OCHOBbl  METOOOB
nnaHnpoBaTb 0a3oBble 3HaHUA B | pelwleHuMs 3ajad B npegmMeTHon obnacTy;
paboTbl obnactu OCHOBHbIE MeToAbl [okasaTenbcTBa
XUMUYECKOM MaTemMaTuKu N | MmatemaTuyeckunx YTBEPXKAEHWN, MeToAbl
HanpaBfeHHOCTH, uU3unkn npu | 06paboTKM YNCIOBLIX BEMNYMH
obpabaTbiBaTth U nnaHnMpoBaHUN
WHTepnpeTuposat paboT xumwuyeckow | YMeTb:  popmynvpoBaTb  yTBEPXOEHUS U
b NOMNyYeHHbIE HanpaBiEHHOCTU [oKa3blBaTb TEOPEMbI, OonpeaensiTb anroputM u
pesynbTaTbl C npaBuna peLlleHns 3agaym
MCMNonb30BaHNEM
TEOPETUYECKUX Bnagetb: TeopeTMyeckMMuM  nogxogamu K
3HaHUNA K co3faHuio MaTemMaTu4eCcKmnx mMoaenewu;
NPaKTUYECKNX HaBblkamu  paboTel B  MHPOPMALMOHHbLIX
HaBbIKOB COBPEMEHHbIX CUCTEMAX
pelleHna OrllK-4.2 | O6bpabaTbiBaeT 3HaTb: cTaHOapTHble MeToabl anmnpoKcuMauun
MaTeMaTU4EeCKMX OaHHble C | YACNEHHbIX XapakTepuctuk u obnactm wux
N prsnyeckux NCNonb30BaHNeM NpUMeHeHus
3apad CTaHOapTHbIX
cnocoboB YMeTb: MpUMEHsITb  MeTodbl W noaxodbl
annpokcnmaumm MaTeMaTuKn AN pelleHns KOHKpeTHbIX 3adad
YNCINEHHbIX
XapaKTepucTuk Bnagetsb: HaBbIKaMK NMpaKTUYEeCKoro
ucnonb3oBaHns 0a3oBbIX 3HaHWA W METOAOB
MaTeMaTuKu
Orl1K-4.3 | HTepnpeTtupyeT 3HaTb: OCHOBHbIe 3aKOHbI MaTtemaTuku,
pesynbTathbl mMaTemaTtumyeckmne mMozenu XUMUYECKMX
XUMUYECKMX npoLeccos
HabnoaeHun c
NCNonb30BaHNeM YMeTb: rpamMOTHO U MpaBUNbHO NPeacTaBnNATb
MaTeMaTU4eCKUX WU | CBOU pe3ynbTaThl
bm3nyeckmx
3aKOHOB n | Bnagetb: UCTOMHMKaMu MHOPMaLMK, HaBbIKAMU




npeacTaBneHun paboThbl c nutepaTtypowu,
crnocobamum nx

npod)eccuoHanbHON 4esTensHOCTH

CaMOCTOATENIbHOIo o6yquM;| HOBbIM 3HaHUAM W
npnmMmeHeHunqa B

MeTogamu

12. O6beM AUcUMNnHbLI B 3a4eTHbIX eguHuuax/yac. — 16 / 576.

Popma npOMe)KYTO‘-IHOﬁ aTTecTauuMm 9K3aMeH, 9K3aMeH, 3a4eT C OLLEHKOWN, 3K3aMeH.

13. TpynoemkocTb No BUAam y4ebHom paboTbl

TpyooeMKoCTb
Bug yyebHol paboTbl Bcero Mo cemecTpam
1 cemecTp 2 cemecTp 3 cemecTp 4 cemecTp
AyOnTOpPHbIE 3aHATUS 308 68 84 84 72
nekuum 138 34 34 34 36
B TOM 4ucne: npakTnyeckme 170 34 50 50 36
nabopaTopHble - - - - -
CamocTtosTenbHas paborta 160 40 24 60 36
B TOM 4mcre: kypcoBasi pabota - - - - -
(NpoekT)
dopma NpomMexyTo4HOM aTTecTaumm 108 36 36 - 36
(ak3ameH — 36,36,36 yac.)
Utoro: 576 144 144 144 144
13.1. CopepxaHue QUCLUNIUHDI
Ne n/n HaumeHoBaHne CopepxxaHue pasgena gucunnimHbl Peanusauus
pasgena pasgena
ONCUMMITNHBI OVCUMNITUHBI
C NOMOLLbIO
OHMawnH-
Kypca, QYMK
1. Jlekuun
1.1 OnemMeHThI MaTtpuubl. OCHOBHbIE NOHATUSA. [leCTBUSA Hag MaTpuLamu. https://edu.vs
nuHenHon anrebpbl | Onpegenutenn. OCHOBHbIE NOHATUA. CBOWCTBA onpenenuTenen. u.ru/coursel/vi
ew.php?id=4
406
HeBblpoxaeHHble Matpuubl. OcHoBHble noHATUA. O6patHas | https://edu.vs
mMatpuua. PaHr matpuubl. u.ru/courselvi
ew.php?id=4
406
CucteMbl nUHENHbIX ypaBHeHun. OcHOBHble MNoHATUSA. PelleHue | hittps://edu.vs
CUCTEM NUHENHbIX ypaBHeHUn. Teopema KpoHekepa-Kanennu. u.ru/coursel/vi
ew.php?id=4
406
PelueHne HeBLIPOXAEHHBIX NIMHENHBbIX cuctem. Popmynbl Kpamepa. | https://edu.vs
PelieHne cucteMm nuHENHbIX YypaBHeHWA MeTogoM [aycca. | u.ru/courselvi
Cucrtembl NMHENHBLIX OAHOPOAHbIX YPaBHEHUNA. ew.php?id=4
406
1.2 OnemMeHThI Bektopbl. OcHOBHble noHATUA. JlMHenmHble onepauun  Hapg | https://edu.vs
BEKTOPHOM BekTopamu. lNMpoekums BekTopa Ha ocb. PasnoxeHue BekTopa no | u.ru/coursel/vi
anrebpsbl opTaMm KoopauHaTHbIXx ocer. Moaynb BekTopa. Hanpasnswowwme | ew.php?id=4
KOCWHYCbI. [lencTBuns Hag BEKTOpaMu, 3afaHHbIMU NPOEKLMAMM: 406
NVHENHble onepauun Hag BEKTOpaMu; pPaBEHCTBO BEKTOPOB;
KONNMHEeapHOCTb BEKTOPOB; KOOPAMHATLI TOYKM M BEKTOpPA.
CkansipHoe npov3BefeHne BEKTOPOB 1 ero CBOWCTBA. https://edu.vs
BekTopHOE npon3BeneHne BEKTOPOB U €ro CBOMUCTBA. u.ru/course/vi
CwmeluaHHoe nNponsBefeHne BEKTOPOB 1 €ro CBONCTBA. ew.php?id=4
406
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1.3 AHanutunyeckas Cuctema KoOOpAMHAT Ha NIIOCKOCTU: OCHOBHbIE MOHATUA; OCHOBHbIE | hitps://edu.vs
reomeTpus Ha NpunoXeHuss MetToda KOOpAMHAT Ha MMOCKOCTW; npeobpa3oBaHus | u.ru/course/vi
MIOCKOCTU CUCTEMbI KOOpAMHAT. ew.php?id=4

406
JIInHmm Ha nnockoctn. OCHOBHblE NOHATUA. PasnuyHble ypaBHeHus | https://edu.vs
npsiMo Ha nnockocTn. OCHOBHbIE 3afa4n C NPSIMOW Ha MITOCKOCTU. | u.ru/course/vi
ew.php?id=4
406
JInHnm BTOpPOro nopsiaka Ha MfOCKOCTU: OCHOBHbIE MOHATUS; | https://edu.vs
OKPY>KHOCTb; 3nnunc; runepbona; napabona. u.ru/coursel/vi
ew.php?id=4
406

14 AHanutunyeckas YpaBHEHVs1 MOBEPXHOCTU M NWHUM B npocTpaHcTBe. PasnuuHble | https://edu.vs
reomeTpus B ypaBHEHUA NnockocTM B npocTpaHcTBe. OCHOBHblE 3ajauynm C | u.ru/courselvi
npocTpaHCcTBe MMOCKOCTbIO. ew.php?id=4

406
PasnuuHble ypaBHeHus npsamon B npoctpaHcTBe. OcHosHble | https://edu.vs
3agaun ¢ npsmon B npocTpaHcTBe. OCHOBHbIE 3adayun C NPSIMON U | u.ru/course/Vvi
NSIOCKOCTbIO B MPOCTPAHCTBE. ew.php?id=4
406

1.5 BeBeneHne B MHoxecTBa. [elcTBuTenbHble 4ncna. YucnoBble npomexyTku. | https://edu.vs
MaTemMaTu4ecKui OkpecTHOCTM  TOYKM. ODyHKUMA: noHATME  dyHKUMKW; rpaduk | u.ru/courselvi
aHanus dyHKUMKM; cnocobbl 3agaHus YHKUUKM, OCHOBHble CBoOWCTBa W | ew.php?id=4

XapakTepUCTUKM yHKUUK; obpaTHas 1 croxHas dyHKLUN. 406
Yncnosble nocnenoBaTenbHOCTH. Mpegen uncrioBon | https://edu.vs
nocnegosartenbHocTU. [peaenbHbIN Nepexos B HepaBeHCTBAX. u.ru/coursel/vi
Mpenen MOHOTOHHOWM OrpaHUYEHHOW NOCNeA0BaTENBLHOCTH. ew.php?id=4
406
Mpenen dyHKkUMM B Touke M Ha GeckoHeyHocTu. OaHocTopoHHUe | https://edu.vs
npepensl. beckoHeuyHo 6Gonblias @yHKUMSA. BeckoHeyHo Manble | u.ru/course/vi
dyHKUMKN: onpeaeneHuss U OCHOBHble Teopembl. CBA3b Mexay | ew.php?id=4
dyHKUMeR, ee npegenom n 6ecKkoHeYHO Manon PyHKUKEN. 406
OcHoBHble  Teopembl O npegenax  yHkumi.  [pusHakm | https://edu.vs
CYLLIECTBOBaHWs Npeaerios. u.ru/courselvi
ew.php?id=4
406
MepBbIi M BTOpPOM 3amevaTtenbHble npepensl. Cnepcteus u3 | https://edu.vs
BTOPOro  3amedvartesflbHOro npegena  yHkumn.  CpaBHeHue | u.ru/course/vi
GeCKOHEYHO ManbIX OYHKLMIA. DKBMBANEHTHble 6eCKOHEeYHO Manble | ew.php?id=4
N OCHOBHbIE TEOPEMbI O HUX. 406
HenpepbIBHOCTb (yHKUMM B TOYKE U Ha MHoxecTtBe. Touku | https://edu.vs
paspbiBa QYHKUUK U uX knaccudpukaums. OCHOBHble TeopeMbl O | u.ru/course/vi
HenpepbIBHbIX  (YyHKUMAX. Teopembl O CBOWCTBax yHKUMKA, | ew.php?id=4
HenpepbIBHbIX HA OTPe3kKe. 406

1.6 OcHoBbl MpousBogHasa yHKLUMU OeNCTBUTENBHOIO aprymeHTa. ®usnueckun | https://edu.vs

auddepeHymansH | 1 reoMeTpuyecKuii CMbICTIbl MPOU3BOAHOWN (PYHKLIMM B TOUKE. u.ru/coursel/vi

Oro ncymcneHuna

YpaBHeHUsi KacaTenNbHOW U HOPMaru K KpMBOW.

Cessb Mexagy AnddepeHUnpyeMOCTbI0 U HEMPEPLIBHOCTBIO
dpyHKUMK. [pomsBogHass CyMMbl, pasHOCTW, MNPOU3BEAEHUS W
YacTHOro cpyHkUMi. NMpom3BoaHast CITOXHOW M 0OpaTHOM OYHKLNNA.
Tabnuua Npon3BoAHbIX OCHOBHBIX 3JIEMEHTapPHbIX (OYHKLMNA.

ew.php?id=4
406

OuddepeHumpoBaHme OyHKUMA, 3aaHHbIX HesIBHO "
napameTpuyecKu. Jlorapupmuyeckoe  andpcpbepeHumpoBaHue.
MponsBogHble BbICWINX MOPSAAKOB  OYHKUMIA, 3a0aHHbIX SIBHO,
HESIBHO M NapaMeTpuyecKu.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

OudbcbepeHumnan dyHKUMK: onpefeneHne U reoMeTpudeckuin
CMBbICH. OcCHOBHbIE TeopeMmsl o] audepeHuymanax.
OundbepeHumnans! BbICLUMX NOPSAKOB.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

HekoTopble TeopeMbl 0 AnddepeHumnpyembix pyHKLKUaX. TeopeMsl
Ponns, Koww, JlarpaHxa n cneactBus K HAM.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406
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MpaBuna Jlonutansa. PackpbiTe HeonpeaeneHHOCTEN PasfiMyHbIX
BMAOB.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

Heobxooumble M JOCTAaTOYHbIE YCNOBUA MOHOTOHHOCTU (DyHKUMK
Ha MHTepBane. JlokanbHble 3KCTpeMyMbl (PYHKLUIW: onpeaeneHuns;
HeobOXxoAMMble U AOCTATOYHbIE YCIIOBMS NOKarnbHOrO 3KCTpPEMyMa
dyHKuuKn. Hamnbonbllee M HavMMeHblluee 3HaveHust QYyHKUUKM Ha
oTpeske.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

HanpasneHus BbINyknocTu rpaduka oyHkummn. Toukn nepernba.
AcumnToTbl rpadmka dyHkumn. O6lwasi cxema wuccrnegoBaHus
dyHKUUKN 1 NOCTPOEHUA ee rpaduka.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

®opmynbl  Tewnopa u MaknopeHa Aans
OEeNCTBUTENbHOIO aprymeHTa.

dyHKUUA  ogHOro

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

1.7

HeonpeneneHHbin
WHTErpan

CsoiicTBa
OCHOBHbIX

lMNoHaTre HeonpeaeneHHoro
HeornpeneneHHoro WHTerpana.
HeornpeaeneHHbIX MHTErparos.

WHTerpana.
Tabnuuya

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

OcCHOBHble MeToAbl BblYMCIIEHWUST HEOMNpeAeeHHbIX WHTErparnos:
HenocpeaCTBEHHOTO WHTErPUPOBAHUS;; MOACTAHOBKM W  3aMeHbI
NepeMeHHO; MHTErPMPOBaHUS MO YacTAM.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

HekoTopble cBefeHMs O paumoHanbHbIX YHKUMAX. [OpobHo-
paunoHanbHble dyHKUMK. MNMpocTenne pauynoHansHble Apobu n ux
WHTEerpupoBaHue.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

WHTerpupoBaHue paunoHanbHbIX Apobent.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

WHTerpmpoBaHmne nppaumoHanbHbIX (PyHKLUA.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

WHTerpnpoBaHne TpUroHOMETpUYECKUX (pyHKuun. «bepylimeca» u
«HebepyLumnecsa» nHTerpansbl.

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

1.8

OnpeneneHHbIn
WHTerpan

OnpefneneHHbI MHTerpan kKak npefen WHTerpanbHOW  CyMMb.
HekoTopble CcBOWCTBa onpeaeneHHoro WHTerpana.
leomeTpmyecknn 1 PU3MYECKUIA  CMbICIbI  OMpPEAENeHHoro
nHterpana.®opmyna HetoToHa-llenbHuua.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

OcHOBHble CBOICTBA onpeAeneHHoro nHTerpana.
OcHoBHble hopMyIbl U MeToAdbl ANS BblMUCIEHMS OnpeaeneHHoro
WHTerpana.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

HecobGCcTBEHHbIE  MHTerpanbl:  MHTerpanbl nNo  BeckoHeYHOoMy
NPOMEXYTKY WMHTErpupoBaHus; MHTerpanbl OT (PYyHKUMA C 0coBOoM
TOYKOW Ha OTPE3KE UHTErPUpPOBaHMS.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

1.9

DyHKLMM
HEeCKOMbKUX
nepemMeHHbIX

®yHKUMKM OByX nepemeHHbIX. OCHOBHbIE MOHATUS U onpegeneHust.
Mpenenbl yHKUUIN OBYX nepemMeHHbIX. HenpepbiBHOCTb (DYHKLMM
OBYX nepeMeHHbiXx. CBoWCTBA  (YHKUWA, HENpepbiBHbIX B
OrpaHM4YEeHHOM 3aMKHYTON obnacTu.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

YacTHble npon3BodHbIE NepBOro nopdanka (*)yHKLI,MI/I HECKOJTbKNX
nepeMeHHbIX U nxX FGOMeTpI/I‘-IeCKI/IIZ cmMbIch. YacTHble npon3soaHbIe
BbICLLUUX NOPAOKOB.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

OundpdbepeHunpyemocTs 1M nonHeln - audpcpepeHuyman  yHKUUK
HecKonbKuX nepemeHHbIX. AnddepeHunansl BbICLUMX NOPSAKOB.

https://edu.vs
u.ru/courselvi
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ew.php?id=4
406

MpounsBoaHasa CNOXHOM (PYHKLMM HECKOSBKMUX NEPEMEHHbIX.
CBOWCTBO WHBapuaHTHOCTM OpMbl MOMHOro AuddepeHumana
nepBoro nopsigka PyHKLMN HECKONBbKUX NEPEMEHHbIX.

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

OuddepeHumpoBaHme HesBHbIX dYHKUNA.
KacaTeNlbHOW MITOCKOCTM M HOpMaru K NOBEPXHOCTN.

YpaBHeHus

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

OKCTpeMyMbl dyHKU MU OByX nepeMeHHbIX. OcHOBHblE
onpegeneHus n NnoHatTMs. Heobxoanmble n OCTATOYHbIE YCMOBUSA
JIoKanbHOro 3KCTpemMyMa PyHKUUN OBYyX nepemMeHHbIX.
Hanbonbllee U1  HauMeHblluee  3HayeHUss  (PyHKUMM  OBYX
NnepeMeHHbIX B OrpaHUYEeHHOM 3aMKHYTOM 06nacTu.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

1.10 KpaTHble [BoviHon uHterpan. OCHOBHbIE NMOHATUSA 1 ONpeaeneHus. https://edu.vs
WHTerparnsl FeomeTpuryeckunin n muandecknii CMbICI bl ABOMHOIO UHTErpana. u.ru/coursel/vi
OCHOBHbIe CBOWCTBA ABOWHOIO MHTErpana. ew.php?id=4
406
BbluncneHne OBOWMHOro MHTErpana B AeKapTOBbIX NpsiMoyrofibHbix | https://edu.vs
koopavHaTax. ®opmyna 3amMeHbl MNEpPeEMEHHbIX B ABOWMHOM | u.ru/course/vi
WHTerpane. BbluncrieHne [BOWHOrO WHTerpana B MNONSApPHbIX | ew.php?id=4
KoopauHaTax. 406
TpowniHol nHTerpan. OCHOBHbIE MOHATUS U ONpeaeNeHus. https://edu.vs
"eomeTpmyecknin n pmnsnvecknin CMbICribl TPOMHOIO MHTErpana. u.ru/courselvi
OcCHOBHbIE CBOMCTBA TPOWHOrO MHTEerpana. ew.php?id=4
406
BbluMcneHne TpPoWHOro MHTErpana B OeKkapToBbIX NpsiMoyronbHbIX | https://edu.vs
KoopauHaTax. u.ru/course/vi
ew.php?id=4
406
dopmyna 3ameHbl NepeMeHHbIX B TPOMHOM UHTerpane. https://edu.vs
BblunMcneHne TPOWMHOrO MHTErpana B UUIMHOPUMYECKUX UM | u.ru/coursel/vi
cdhepuyeckmx koopgmHaTax. ew.php?id=4
406
1.11 KpuBornuHerHble KpuBonuHeriHble nHterpansl neporo poga. OCHOBHbIE NMOHATUS. https://edu.vs
WHTEerpansl OcCHOBHbIE CBOWCTBA KPMBOMMHENHOIO MHTErpana no AnvHe Oyru. u.ru/course/vi
MpaBuna u copmynbl Onsi  BbIMMCIEHUS  KPUMBOJIMHEWHOro | ew.php?id=4
WHTerpana nepsoro poja. 406
KpuBonuHeriHble nHterparnsl BToporo poaa. OCHOBHbIE MOHATUS. https://edu.vs
OCHOBHbIE CBOMCTBA KPUBOMMHENHOTO MHTErpana BToporo poaa. u.ru/coursel/vi
MpaBuna u copmynbl OnNs  BbIMUCNEHUS  KPUMBONUHEWHOro | ew.php?id=4
WMHTEerpana BTOpPOro poja. 406
d®opmyna  Octporpagckoro-lpuHa. Ycrnosusi  HesasucumocTu | https://edu.vs
KPVBOJTMHENHOrO WHTerpana BTOPOro poaa OT  nyTu | u.ru/course/vi
WHTErpupoBaHus. ew.php?id=4
406
1.12 KomnnekcHble MoHaTue n rpadmyeckoe 3o6pakeHne KOMMMEKCHbIX YNCET. https://edu.vs
yucna PasnnyHble GopMbl 3anmMcu KOMMAEKCHbIX Yncen. u.ru/coursel/vi

ew.php?id=4
406

[JenctBuss Hag  KOMMIIEKCHBIMW  YUCramu,

anrebpaundeckon popme.

3aAaHHbIMU B

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

[enctBuss Hag  KOMMNMEKCHbIMK
TPUroHOMETPUYECKON hopme.

Yyucnamu, 3agaHHbIMK B

https://edu.vs
u.ru/course/vi
ew.php?id=4
406
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OudbpepeHuymnansH
ble YpaBHEHNS

O6wwme ceegeHusa o anddepeHUnanbHbIX YpaBHEHNUSX.
OunddbepeHumnansHble ypaBHEHUS NEPBOro MNOpsiika: OCHOBHbIE
MOHATMS W onpegeneHus. TeopemMa O CylWeCcTBOBaHUWA U
€[VHCTBEHHOCTU pelleHuns 3agayn Kowwn. 3agaum, npusogdwime K
onddepeHumanbHbIM YPaBHEHUAM. YpaBHeHus c
pasgensoLwmmMmcs nepemMeHHbIMU. OpHopoaHeble
onddepeHumanbHble ypaBHEHNS.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

JInHenHble guddepeHumnanbHble ypaBHEHUS NMepBOro nopsiaka wu
mMeToadbl ux pewenus: W. bepHynnu v Bapvauum NpPoOU3BOSIbLHON
noctosiHHon (JlarpaHxa). YpasHeHue A. bepHynnu.

YpaBHeHve B nonHbix AauvddepeHumnanax. WHTerpupyrowmin
MHOXUTENb.

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

OudpdepeHumanbHble ypaBHEHUS BbICLUMX MOPSAKOB: OCHOBHbIE
MOHATMS W onpedeneHus. Teopema O CylWeCcTBOBaHUA W
€AWHCTBEHHOCTU peleHna 3agavm Kowwu. [OuddepeHumanbHble
ypaBHEHUS, JONycKalLmne NoHKEeHNe nopsigka.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

JInHenHble gudhdepeHumansHble YpaBHEHNS BbICLLMX NOPAOKOB.
JInHenHble ogHopoaHble AnddepeHumanbHble YpaBHEHNS BTOPOro
nopsigka. CTpykTypa n HEKOTOpble CBOMCTBA UX OBLLMX PELLUEHNI.
JInHenHble ogHopoaHble AuddepeHUmanbHble YypaBHEHUs nopsaka
n.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

WHTerpupoBaHme nMHENHbIX OAHOPOAHbLIX AnddepeHumnanbHbIX
ypaBHEHUN BTOPOro nopsaka ¢ NOCTOAHHbIMU KO3 rUneHTamu.
WHTerpupoBaHne mnUMHENHBLIX OOHOPOAHbLIX AnddepeHumnanbHbIX
ypaBHEHWU nopsagka # € NOCTOSHHBIMU KO3 MeHTamu.

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

JInHelHble  HeopgHopoaHble  AuddepeHumanbHble  ypaBHEHUA
BTOporo nopsigka. CTpyKTypa M HeKoTopble CBOMCTBa UX 0OBLUX
peweHun. MeTog  Bapuaumm  MNPOU3BOSIbHBIX  MOCTOSIHHBIX

(Jlarpanxa) pgna noucka 4vactHoro pewenuns JIHAY BToporo
nopsiaka. Teopema o0 CroXeHUU peLLleHn.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

WHTerpmpoBaHune JNINHEenHoro Heo4HOPOAHOro
OnddepeHLmansHOro ypaBHEeHUs BTOPOro nopsgka c
NOCTOSIHHLIMU KO3dhbMUMEHTAMM U MPaBOM YacTbio cneumanbHOro
BMAA. WHTerpupoBaHune JTINHEeNHOTrOo Heo4HOPOAHOro

AndbdepeHLmMansHOro  ypaBHeHUss n-ro nopsgka (mn>2 ) c
NOCTOSIHHLIMU KO3dhbMUMEHTAMM U MPaBOM YacTbio cneumanbHOro
BMAa.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

1.14 Yucnosble pagbl YucnoBsble pagbl: OCHOBHbIE NOHATUSA U onpeaeneHns. https://edu.vs
Psap reomeTpudeckon nporpeccumn. u.ru/course/vi
Heobxoaumblin NpuM3Hak CX04MMOCTM YUCMOBOTO psiaa. ew.php?id=4
"apMoHuyeckuin psa. 406
[ocTaTouyHble NpuU3HaKM CXOOUMOCTU 3HAKOMOCTOSIHHbIX YMcnoBbIX | https://edu.vs
pSaoB: NpU3HaKkM cpaBHeHWs; NpusHak Janambepa, paaukanbHbii 1 | U.ru/course/vi
WHTerpanbHbI NpusHakm Kowin. ew.php?id=4
406
3HakouepeaytoLLmecs yncnosble paabl. [NpusHak JlenbHuua. https://edu.vs
O6wmn [ocTaTouHbI MPU3HAK CXOAMMOCTU 3HaKOMEPEMEHHbIX | U.ru/courselvi
YncroBbIX psgoB. AGConoTHas M ycrnoBHas CXOo4MMOCTU YNCIoBbIX | ew.php?id=4
psaoB. HekoTopble cBOMCTBa abCOMIOTHO CXOASALLMXCSA PSOOB. 406
1.15 | CTeneHHble psabl dyHkumoHanbHble pagbl. CTeneHHble paabl. Teopema H. Abens. https://edu.vs
WHTepBan M pagnyc CXOAMMOCTWU cTeneHHoro psga. CBoWcTBa | u.ru/coursel/vi
CTENeHHbIX PSIAoB. ew.php?id=4
406
PasnoxeHune ¢yHKUMIA B CcTeneHHble psabl (psgbl Tennopa u | https://edu.vs
MaknopeHa). u.ru/coursel/vi
ew.php?id=4
406
1.16 | Pagbl ®ypbe Mepuoaunyeckne dyHKLMK. Mepuoamnyeckne npoueccol. | https://edu.vs

TpuroHomeTpuyeckuin pag dypee. PasnoxeHune B psag dypbe 27 -
nepuoanyecknx yHkumn. Teopema Oupuxne.

u.ru/course/vi

ew.php?id=4
406
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PasnoxeHune B pag Pypbe YETHbIX U HEYETHbIX (PYHKLNNA.
PasnoxeHue B pag ®ypbe pyHKLMIA NPON3BONLHOMO Nepuoaa.

https://edu.vs
u.ru/course/vi

MpenctaBneHne pagom Pypbe HENEPUOANYECKON PYHKLMMN. ew.php?id=4
406
1.17 BeepgeHve B OnemeHTbl kOMOUMHaTopukn. Cry4variHble cobbiTua. [encteust Hag | https://edu.vs
TEOPUIO coObITUAMKU. BEposATHOCTL Cry4YanHoro cobbITus. u.ru/courselvi
BEPOSATHOCTEN ew.php?id=4
406
YcnoBHas BeEpPOSITHOCTb. BepoATHOCTb npousBedeHust U cymmbl | htips://edu.vs
coObITun. dopmyna NosTHON BEPOATHOCTM. u.ru/coursel/vi
®opwmyna bareca. ew.php?id=4
406
Cxema ucnbitaHni bepHynnu. ®opmyna bepHynnu. lNMpegenesHble | hitps://edu.vs
TeopeMbl B cxeme bepHynnu. u.ru/course/vi
ew.php?id=4
406
OuckpeTHble cnydarHble BenuyuHbl. HenpepbiBHble cnyyainHble | https://edu.vs
BEINMYMHbI. YMCrOBbIE XapakTEePUCTUKM CyYanHbIX BEMUYNH. u.ru/course/vi
ew.php?id=4
406
2. TpakTnyeckue 3aHATUSA
2.1 OnemMeHThI MaTtpuubl. OCHOBHbIE NOHATUSA. [leCTBUSA Hag MaTpuLamu. https://edu.vs
nuHenHon anrebpbl | Onpegenutenn. OCHOBHbIE NOHATUA. CBOWCTBA onpenenuTenen. u.ru/coursel/vi
ew.php?id=4
406
HeBblpoxaeHHble Matpuubl. OcHoBHble noHATUA. O6patHas | https://edu.vs
mMaTpuua. PaHr matpuubl. u.ru/coursel/vi
ew.php?id=4
406
CncteMbl nMHENHbIX ypaBHeHun. OcHOBHble MNoHATUSA. PelieHue | hittps://edu.vs
CUCTEM NUHENHbIX ypaBHeHUn. Teopema KpoHekepa-Kanennu. u.ru/coursel/vi
ew.php?id=4
406
PelueHne HeBLIPOXAEHHBIX NIMHENHbIX cuctem. Popmynbl Kpamepa. | https://edu.vs
PeleHne cuctemMm nuHENHbIX YypaBHeHWA MeTogoM [aycca. | u.ru/courselvi
Cucrtembl NMHENHBLIX OAHOPOAHbIX YPaBHEHUNA. ew.php?id=4
406
2.2 OnemMeHThI Bektopbl. OcHOBHble noHATUA. JlMHenmHble onepauun  Hapg | https://edu.vs
BEKTOPHOM BekTopamu. lNMpoekums BekTopa Ha ocb. PasnoxeHune BekTopa no | u.ru/courselvi
anrebpsbl opTaM KoopauvHaTHbIX ocei. Mopgynbe BekTtopa. Hanpaenswowme | ew.php?id=4
KOCUHYChI. [1eicTBUSI Ha BEKTOpPaMU, 3a4aHHbIMU NPOEKUMUAMMU: 406
NVHENHble onepauun Hag BEKTOpaMu; pPaBEHCTBO BEKTOPOB;
KONMNMHEeapHOCTb BEKTOPOB; KOOPAMHATLI TOYKM M BEKTOpPA.
CkansipHoe npon3BeneHne BEKTOPOB M €ro CBOMCTBA. https://edu.vs
BekTopHOEe nponsBefeHe BEKTOPOB U ero CBOMCTBA. u.ru/courselvi
CmeluaHHoe nponsBeaeHe BEKTOPOB M €ro CBOMCTBA. ew.php?id=4
406
2.3 AHanutunyeckas Cuctema KOOpAMHAT Ha NIIOCKOCTU: OCHOBHbIE MOHATUA; OCHOBHbIE | hittps://edu.vs
reomeTpus Ha NpunoXeHuss MetToda KOOpAMHAT Ha MMOCKOCTU; npeobpa3oBaHus | u.ru/course/vi
NnocKoCTU cUcTeMbl KoopauHar. ew.php?id=4
406
JInHnum Ha nnockoctu. OCHOBHbIE NOHATUSA. PasnuuHble ypaBHeHus | https://edu.vs
npsiMor Ha nnockocTu. OCHOBHbIE 3aZa4n C NPSIMOW Ha MITOCKOCTU. | U.ru/course/vi
ew.php?id=4
406
JInHun BTOpPOro nopsiaka Ha MfOCKOCTU: OCHOBHbIE MOHATUS; | https://edu.vs
OKPY>KHOCTb; annunc, runepbona; napadona. KoHTponbHast paboTa | u.ru/course/vi
1. ew.php?id=4
406
24 AHanuTnyeckas YpaBHEHMS NOBEPXHOCTU U fIMHUN B MPOCTPaHCTBE. https://edu.vs
reomMeTpus B PasnnyHble ypaBHEHMS MIIOCKOCTU B MPOCTPAHCTBE. u.ru/course/vi
NpOCTpaHCTBE OcCHOBHble 3a4a4u C NIOCKOCTLIO. ew.php?id=4

406



https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406
https://edu.vsu.ru/course/view.php?id=4406

Pa3nnyHble ypaBHeHWsI NPAMON B NPOCTpaHCTBe.
OcHoBHble 3a4a4uum ¢ npsAmMon B npocTpaHcTBe. OCHOBHbIE 3a4aum C

https://edu.vs
u.ru/course/vi

NPSAMOK M NAOCKOCTLIO B NPOCTPaHCTBE. ew.php?id=4
406
2.5 BeBeneHne B MHoxecTBa. [encTBuTtenbHble 4ucna. YucnoBble npomexyTku. | https://edu.vs
MaTemMaTu4ecKui OkpecTHOCTM  TOYKM. ODyHKUMA: nNoHATME  YHKUMKW; rpaduk | u.ru/courselvi
aHanus dyHKUMKM; cnocobbl 3agaHus YHKUUKM, OCHOBHble CBOWCTBa W | ew.php?id=4
XapakTepucTukn oyHKUUKM; obpaTtHas u croxHas yHKLUN. 406
Yncnosble nocrnenoBaTenbHOCTH. Mpegen umncrioBown | https://edu.vs
nocnegosaTenibHOCTU. [1peaenbHbIN Nepexod B HepaBeHCTBaXx. u.ru/courselvi
lMpenen MOHOTOHHOM OrpaHMYeHHON NocneLoBaTENbHOCTH. ew.php?id=4
406
Mpemen dyHKUMKM B TOYke U Ha OeckoHevHocTn. OpHocTopoHHMe | https://edu.vs
npeaensl. beckoHeuHo 6Gonblas dyHKUMS. BeckoHeYyHo Manble | u.ru/coursel/vi
dyHKUMKN: onpeaeneHuss U OCHOBHble Teopembl. CBaA3b Mexay | ew.php?id=4
dyHKuMen, ee npeaenom n 6eckoHe4YHO Manon pyHKLKEN. 406
OcHoBHble  TeopeMmbl O npegenax  yHkumi.  [MpusHakm | https://edu.vs
cywiecTBoBaHus npegenos. [lepBbid M BTOpPOW 3amedaTterbHble | U.ru/courselvi
npepensl. CneacrteuMs U3 BTOPOro 3amevartenbHoro npefena | ew.php?id=4
OYHKLNMN. 406
CpaBHeHMe OeCKkoOHeYHO ManbiXx YHKUMA.  JkBMBaneHTHble | hitps://edu.vs
0ECKOHEYHO Marble U OCHOBHbLIE TEOPEMBI O HUX. u.ru/courselvi
ew.php?id=4
406
HenpepbIBHOCTb (YyHKUMM B TOYKE M Ha MHoxecTBe. Touku | https://edu.vs
paspbiBa QYHKUMK U uXx knaccudpukaums. OCHOBHblE TeOpeMbl O | u.ru/course/vi
HenpepbIBHbIX  (YHKUMAX. Teopembl O CBOWCTBax yHKUMKA, | ew.php?id=4
HenpepbIBHbIX HAa oTpeske. KoHTponbHas paboTa 2. 406
2.6 OcHoBbl MpousBogHasa yHKUMU OeNCTBUTENBHOrO aprymeHTa. ®dusnueckun | https://edu.vs
auddepeHymansH | 1 reoMeTpuyecKuii CMbICTbl MPOU3BOAHON (PYHKLIMM B TOUKE. u.ru/coursel/vi

Oro ncymcneHuna

ew.php?id=4
406

YpaBHeHVsi KacaTenbHONW UM Hopmanu K kpuBon. CBA3b Mexay
andepeHUnpyeMoCTbio U HEMPEPBLIBHOCTLIO (PYHKLINN.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

lMpousBogHass CyMMbl, pPasHOCTW, MPOU3BEAEHUS W YaCTHOrO
OYHKLNA.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

MponsBogHas cnoxHoW wn  obpaTtHoW  cbyHkumi.  Tabnuvua

MPOM3BOAHBLIX OCHOBHbIX 3fTEMEHTaPHbIX (PYHKLWIA.

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

OundepeHumnpoBaHme dyHKUMI, HesABHO "

napaMeTpuUYecKu.

3adaHHbIX

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

Jlorapudmmnueckoe andbdepeHumpoBanme. NMponsBoaHble BbICLLIMX
nopsiAKkoB (OYHKLMIA, 3a0aHHbIX ABHO, HESIBHO U MapaMeTpUYecKu.

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

OuddepeHuman cyHKUMK:  onpedeneHe U reoMeTpuvecknit
CMbICH1. OcCHoBHbIE Teopemsl o] andpdepeHumanax.
OuddepeHumansl BbICLLIMX NOPSALKOB.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

HekoTopble Teopembl 0 gnddepeHumnpyemblx QyHKUNEX. Teopembl
Ponnsa, Koww, larpanxa n cneacteus K HUM.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

MpaBuna Jlonutansa. PackpbiTe HeonpeaeneHHOCTEN PasfiMyHbIX
BWAOB.

https://edu.vs
u.ru/course/vi
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ew.php?id=4
406

Heobxoaumble M OOCTaTOYHbIE YCMOBUA MOHOTOHHOCTU (DYHKLMM
Ha MHTepBane. JlokanbHble 3KCTpeMyMbl (PYHKLUIW: onpeaeneHuns;
HeobOXxoAQMMble U AOCTATOYHbIE YCIIOBMS NOKarnbHOrO 3KCTpPEMyMa
dyHkuuKn. Hanbonbllee M HavMMeHbluee 3HaveHus1 QyHKUUKM Ha
oTpeske.

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

HanpasneHus BbINyknocTu rpaduka oyHKummn. Toukn nepernba.
AcuMmnTOTbI rpadmka pyHKUUK.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

O6Lwan cxema uccnegoBaHus OYHKLMK U NOCTPOEHNSA ee rpadomka.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

®opmynbl  Ternopa wu MaknopeHa ana  dyHKUuUA
OencTBuTenbHOro aprymeHTa. KoHtponbsHas pabota 3.

oaHoro

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

2.7

HeonpeneneHHbin
WHTErpan

CsoiicTBa
OCHOBHbIX

lMNoHaTre HeonpeaeneHHoro
HeornpeneneHHoro WHTerpana.
HeornpeaeneHHbIX MHTErparos.

WHTerpana.
Tabnuuya

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

OCHOBHblE MeTOAbl BbIYUCIIEHUS HeonpeneneHHbIX UHTerpanos:
HenocpenCTtBeHHOro WHTerpupoBaHuA,; noaCTaHOBKUM W 3aMeEHbl
nepemeHHon; WHTErpMpoBaHnA No 4YacTtaMm.

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

HekoTopble cBefeHMst O paumoHanbHbIX YHKUMAX. [OpobHo-
paunoHanbHble dyHKUMW. MNMpocTenne pauynoHansHble Apobu n ux
WHTErpupoBaHue.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

WHTerpupoBaHue pauunoHanbHbix gpoben (Yactb 1).

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

VHTerpupoBaHue paunoHanbHbix 4pobel (YacTb 2).

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

MHTerpupoBaHme nppaumnoHanbHbiX yHKUMA (YacTb 1).

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

WHTerpmpoBaHune nppaumoHarnbHbiX YHKUMI (Y4acTb 2).

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

WHTerpupoBaHne TPUroHOMeTPUYECKUX DYHKLINIA.
«bepywmeca» n «Hebepymeca» MHTerpansoi.

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

2.8

OnpepneneHHbin
WHTerpan

OnpegeneHHbln UHTErpan kKak npeden MWHTEerpanbHOM CyMMBbI.
HekoTopble CBOWCTBA onpegenieHHoro WHTerpana.
leomeTpmyeckmn 1 PU3MYECKUA  CMbICSbI  OMpeAesieHHoro
nHterpana. ®opmyna HetotoHa-llenbHuua.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

OcHOBHbIEe CBOMCTBA onpepernieHHoro nHterpana.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

OcHoBHble (*)OpMyj'IbI N MeToabl Ana BblHMUCIIEHUA onpeaeneHHoro
MHTEerpana.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406
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HecobcTBeHHble  MHTerpanbl: WHTEerpanbl Mo  6ecKoHeYHoMy
NPOMEXYTKY WMHTErpupoBaHus; MHTerpansl OT (PYHKUUA C 0coBoM
TOYKOM Ha OTpe3ke UHTerpmpoBaHusi. KoHTponbHasi paboTa 4.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

29

DyHKLMM
HECKOMbKUX
nepemMeHHbIX

®yHKUMKM OByX nepemeHHbIX. OCHOBHbIE MOHATUS U onpeaeneHust.
Mpegenbl yHKUNA OBYX NepeMEHHbIX.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

HenpepbIBHOCTb (pYyHKUMM OBYX NnepemeHHbiX. CBoncTBa OyHKLMINA,
HenpepbIBHbLIX B OFPaHUYEHHOM 3aMKHYTON obacTu.

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

YacTHble npon3BodHbIE NepBOro nopdnka (*)yHKLI,MI/I HECKOJTbKNX
nepemMeHHbIX N nx FeOMeTpVILIeCKVIIZ CMbICI1.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

YacTHble npon3BodHbI€ BbICLLUNX NOPAOKOB.

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

OudpdepeHumpyemocTs U nonHbl  guddepeHumnan  yHKUUK
HeCcKomnbKUX nepemeHHbIX. dnddepeHunarnsl BbICLUMX MOPSAKOB.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

MponssogHasa CnoXXHOM YHKLNN HECKOSBbKUX NEPEMEHHbIX.
CBOMCTBO WHBapuaHTHOCTN OpMbl MOMHOro AuddepeHumana
nepBoro nopsiaka PyHKUNN HECKONMbKNX NEePEMEHHbIX.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

OundcepeHumnpoBaHne HEeSABHbIX dYyHKUUA.
KacaTeslbHOW MITOCKOCTM M HOpMaru K NOBEPXHOCTMW.

YpaBHeHus

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

OKCTpEMyMbI dyHKUMM  OBYyX nepeMeHHbIX. OcCHOBHbIE
onpegeneHus n NoHATMs. Heobxogmmble M JOCTaTOYHbIE YCMOBUS
NOKanNbHOro 3KCTpeMyMa PYHKLUN OABYX MEPEMEHHBIX.
Haunbonblwee 1 HaumeHbliee 3HadeHusd  pyHKUMM  OBYX
NepPeMEHHbIX B OrpaHMYEHHON 3aMKHYTOM obnacTtu. KoHTponbHas
paborta 5.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

2.10

KpaTHble
WHTerpanl

[BoriHo uHTerpan. OCHOBHLIE MOHATUSA U ONpeaeneHuns.
FeomeTpuryecknin n punanvecknin CMbICrbl ABOMHOrO MHTErpana.
OcHOBHble cBONCTBA ABOMHOIO MHTErpana.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

BbluncneHve OBOMHOrMoO MHTErpana B AeKapTOBbIX MPSMOYIOfbHbIX
koopauHaTax (4actb 1).

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

BbluncneHve OBOMHOIO MHTErpana B AeKapTOBbLIX MPSMOYrOfbHbIX
KoopauHaTax (4actb 2).

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

dopmyna 3aMeHbl NepeMeHHbIX B ABOMHOM MHTErpare.
BblucrneHvie 4BOMHOMO MHTErparna B NOSIiPHbIX KOOpAUHATAX.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

TponHon nHterpan. OCHOBHbIE MOHATUSA U ONpeaeneHus.
FeomeTpryecknin n pusnvecknin CMbICrbl TPOMHOIO MHTErpana.
OcCHOBHbIe CBOMCTBA TPOWHOrO MHTEerpana.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

BbluncneHve TponMHOro nHTerpana B AeKapTOBbIX MPSMOYrOfbHbIX
koopauHaTax (4actb 1).

https://edu.vs
u.ru/course/vi
ew.php?id=4
406
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BbluncneHve TponMHOro nHTerpana B AeKapTOBbIX MPSMOYrOfbHbIX
koopauHaTax (4acTb 2).

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

dopmyra 3amMmeHbl NepeMeHHbIX B TPOMHOM MHTErpare.
BbluncrneHve  TpPOWHOTO  WHTerpana B UWAVHAPUYECKMX
KoopavHaTax.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

BbluncneHne TpoOMHOro nHTerpana B cpepmnyecknx KoopanHaTtax.

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

2.11

KpuBonuHenHble
WHTerpanl

KpI/IBO.I'II/IHeI7IHbIe WUHTErpanbl nepBoro poaa. OCHOBHbIE NOHATUA.
OcHoBHble cBONCTBaA KpI/IBOJ'II/IHeIZHOFO MHTEerpana no gnuHe Oyru.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

MpaBuna u copmMynbl
WHTEerpana nepBoro poaa.

ana  BblHMUCIEHUA KpI/IBOJ'II/IHeIZHOFO

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

KpvBonuHelHble uHterpanel BTOporo poga. OCHOBHbIE MOHATUS.
OCHOBHbIE CBOWCTBA KPUBOSMMHENHOTO MHTErpana BTOporo poaa.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

MpaBnna wn  dopmynbl
WHTerpana BTOpOro poaa.

ona  BblMUCIIEHUA KpVIBOJ'IVIHeVIHOI'O

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

dopmyna  Octporpagckoro-lpuHa.  YcrnoBus  He3aBUCMMOCTU
KPMBONMMHENHOro  MHTerpana  BTOPOro  poga  OT  NyTu
WHTErpupoBaHusl.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

2.12

KomnnekcHble
yucna

MoHaTue n rpadmyeckoe N306pakeHNne KOMMIIEKCHbIX YMCETT.
PasnnyHble GopMbl 3anmMcu KOMMNAEKCHbIX Yncen.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

[JenctBuss Hag  KOMMIIEKCHbIMU
anrebpaundeckon popme.

Yynucnamu, 3aAaHHbIMU B

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

[enctenss Hag  KOMMMEKCHbIMM  4uCnamK,  3agaHHbIMM - B
TpuroHomeTpudeckon gopme. KoHTponbHasa pabora 6.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

2.13

OudbpepeHumnansH
ble YpaBHEHNS

O6wwme ceegeHusa o anddepeHUnanbHbIX YpaBHEHUSX.
OunddbepeHumnansHble ypaBHEHUS NEpBOro MNOpsiika: OCHOBHbIE
NOHATUA W onpefeneHusi. Teopema O CyWeCTBOBaHUM WU
€[VHCTBEHHOCTU pelleHuns 3agayn Kowwn. 3agaum, npusogdwime K
onddepeHumanbHbIM YPaBHEHNAM. YpaBHeHus c
pasgensoLwmmMmcs nepemMeHHbIMU. OpHopoaHble
onddepeHumanbHble ypaBHEHNS.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

JInHenHble guddepeHumnansbHble ypaBHEHUS MEPBOro nopsiaka wu
mMeToabl ux pewenus: W. bepHynnu v Bapuauum nNpon3BOSIbLHON
noctosiHHon (Jlarpanxa). YpaBHeHne A. bepHynnu. YpaBHeHue B
nonHblx andpdepeHumnanax. MHTerpmpyoLwmm MHOXUTENb.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

OunddbepeHumnansHble ypaBHEHUS BbICLUMX MOPSAKOB: OCHOBHbIE
NOHATUA W ONpeneneHus. Teopema O cyLlecTBOBaHUA U
€ANHCTBEHHOCTU pelleHus 3agavn Kowwun. [OuddepeHumanbHbie
ypaBHeHUs, aonyckaroLme noHuxXeHue nopsaka.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

JInHenHble guddepeHumansHble ypaBHEHUS BbICLLUNX NOPSLKOB.
JInHenHble ogHOpOAHbIE AnddepeHLmanbHble YpaBHEHNA BTOPOro
nopsigka. CTpykTypa 1 HEKOTOpble CBOMCTBA UX OBLLMX pELLUEHNI.
JInHenHble ogHOpoAHble anddepeHumanbHble YpaBHeHUs nopsaaka

https://edu.vs
u.ru/course/vi
ew.php?id=4
406
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WHTerpupoBaHme nMHENHbIX OAHOPOAHbLIX AnddepeHumnanbHbIX
ypaBHEHUn BTOPOro nopsifka ¢ NOCTOAHHbIMU KO3 DULMEHTAMN.
WHTerpupoBaHme mnMHENHbIX OAHOPOAHbLIX AnddepeHumnanbHbIX
ypaBHeHU nopsaka 1 € NOCTOSHHbIMWU KO3(hULIMEHTaMMU.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

JInHeNHble  HeoaHOpoaHble  AndpepeHunanbHble  ypaBHEHUSA
BTOporo nopsigka. CTpykTypa M HEKOTopble CBOMCTBA MX OOLUMX
peweHun. MeTog  Bapuaumm  NPOU3BOSIbHBIX  MOCTOSIHHBIX

(Jlarpanxa) pgna noucka 4vactHoro pewenuns JIHAY BToporo
nopsiaka. Teopema 0 CNoXeHU peLLeHUN.

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

WHTerpupoBaHue NNHENHOro Heo4HOPOAHOro
onddepeHumanbHOro ypaBHeHUus BTOPOro nopsigka c
NOCTOSIHHLIMU KO3 MUMEHTAMM U NPaBOW YacTbio cneumanbHOro
BMAA. WHTerpupoBaHune JTINHEeNHOTro Heo4HOPOAHOro

andbdepeHLmMansHOro  ypaBHeHUss n-ro nopsgka (n>2 ) c
NOCTOSAHHBLIMWN KO3(PPULMEHTAMWN N NPABOA YacTbio CneumanbHOro
Bnga. KoHTponbHas pabota 7.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

214 Yucrnosble pagbl UucnoBble psgbl: OCHOBHble MOHATUA W onpeaeneHus. Psapg | hitps://edu.vs
reomeTpuyeckon nporpeccun. Heobxoaumbin NpusHak CXoQUMOCTM | U.ru/course/vi
4nMcnoBoro psga. MapmoHndecknin pag. ew.php?id=4

406
[locTaTouyHble MpU3HAKM CXOOUMOCTM 3HAKOMOCTOSIHHBIX YMcroBbIX | https://edu.vs
pSO0B: NPU3HaKM CpaBHEHWST; Npu3Hak Janambepa, pagukanbHbii 1 | u.ru/course/vi
WHTerpanbHbI NpusHaku Kowin. ew.php?id=4

406
3HakouepeaytoLmecs yncnosble paabl. [NpusHak JlenbHuua. https://edu.vs
O6wmn [ocTaTouHbIN MPU3HAK CXOAMMOCTU 3HaKoMepeMeHHbIX | u.ru/courselvi
4ncnoBbIX psaoB. ABConoTHasA M yCnoBHas CXOAMMOCTU YNCIoBbIX | ew.php?id=4
psaoB. HekoTopble cBOMCTBa abCOMOTHO CXOOALLMXCA PSAOB. 406

2.15 | CteneHHble psabl dyHKuMoHanbHble paabl. CTeneHHble paabl. Teopema H. Abens. https://edu.vs
WHTepBan 1 pagnyc CxXOAMMOCTW cTeneHHoro psaa. CeowcTea | u.ru/course/vi
CTeneHHbIX PsaoB. ew.php?id=4

406
PasnoxeHune ¢yHKUMIA B CTeneHHble psabl (psgbl Tennopa wu | https://edu.vs
MaknopeHa). u.ru/coursel/vi
ew.php?id=4
406

2.16 | Pagpl ®ypbe Mepuopunyeckne dyHkumKn. MNeprnoanyeckne NpoLeccol. https://edu.vs
TpuroHomeTpuyeckuii pag ®ypwe. PasnoxeHve B psg Oypbe 27 - | U.ru/course/vi
nepuoamnyecknx dyHkumii. Teopema dupuxrie. _LP_Z‘(;VG hp?id=4
PasnoxeHue B pag Pypbe YETHbIX U HEYETHbIX (PYHKLMNA. https://edu.vs
PasnoxeHue B pag ®ypbe pyHKLMIA NPON3BOMBLHOIO Nepuoaa. u.ru/coursel/vi
MpeacraBneHuve pagom Pypbe Henepruoanyeckon OyHKLMK. ew.php?id=4

406
217 BeeneHune B OnemeHTbl kKOMBUHaTopukn. Cny4varHble cobbiTna. Oencteus Hag | https://edu.vs
Teoputo cobbITUAMU. BeposaTHOCTb Cry4YanHoro cobbITus. u.ru/course/vi
BEPOSATHOCTEN ew.php?id=4

406

YcnoBHas BeposTHOCTb. BeposiTHOCTb NpOU3BEAEHUS U CyMMbl
coObITun. dopmyna NosTHON BEPOSATHOCTM.
dopmyna baweca.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

Cxema ucnbitaHni bepHynnu. ®opmyna bepHynnu. lNpepenbHbie
TeopeMmbl B cxeme bepHynnu.

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

OuckpeTHble cnyvanHble BenuYUHbL. HenpepbiBHbIE Cny4YariHble
BEMMYUHbI. YnNCrOBble XapaKTEPUCTUKM  CRyYalHbIX BENUYMH.
KoHTponbHas paborta 8.

https://edu.vs
u.ru/course/vi

ew.php?id=4
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13.2. Tembl (pa3aenbl) AUCUUNNNHBI U BUAbI 3aHATUN

Buapbl 3aHATUN (KONTMYECTBO YacoB)
Ne HaumeHoBaHue Tembl CaMOCTOSTENLHAS
n/n (pasgena) gucumnnvHbI Jlekumm | MNpaktnyeckne | JlabopaTopHbie pa6oTa Bcero
1 OneMeHTbl IMHEHON anredpbl 8 8 - 10 26
2 | OnemeHTbl BEKTOPHOM anredpbl 4 4 - 6 14
3 AHanuTnyeckas reoMeTpusi Ha 6 6 ) 6 18
NIOCKOCTU
4 AHanuTnyeckas reoMeTpusi B 4 4 ) 6 14
NpOCTPaHCTBE
5 BeegeHve B matemaTnyeckui 12 12 ) 12 36
aHanu3a
6 OcHoBbl audhdepeHLmanbHOro 16 26 8 50
ncymcnenus
7 | HeonpepgeneHHbl HTErpan 12 16 - 8 36
8 | OnpeaeneHHbIN MHTErpan 6 8 - 8 22
9 DYHKLNM HECKOMBKMX 12 16 ) 18 46
nepemMeHHbIX
10 | KpaTHble nHTerpansl 10 18 - 22 50
11 | KpuBonuHerHble uHTErpansi 6 10 - 12 28
12 | KomnnekcHble yncna 6 6 - 8 20
13 OunddepeHumansHble 14 14 ) 14 42
ypaBHeHMS
14 | Yvcnosble psagbl 6 6 - 6 18
15 | CteneHHble psabl 4 4 - 4 12
16 | Pagel ®ypbe 4 4 - 4 12
17 BeeneHve B TEOpUio 8 8 ) 8 24
BEPOSATHOCTEW
Wtoro: 138 170 - 160 468

OCBOEHUIO AUCLUMUNIIUHLI: B
BuAObl y4yebHon paboTbl, Kak

14. MeToanyeckue ykasaHusi ansa obyyvarowmxcs no
npouecce npenogaBaHNsA AUCUMUNIMHBLI UCMONb3YIOTCHA Takue

NeKUnn, npakTU4ecKMe 3aHATUS, a TakkKe pasfnnyHble BuAbl CAMOCTOATENbHOM paboThbl
oOyyvarowmxcsa, Ha KoTtopyk oTtBogutca 160 dacoB. Ha nekuusax pacckasbiBaeTcs
TeopeTMyeckur MmaTtepmarn, Ha nNpakTUY4EeCKMX 3aHATUSX  pellarTcs  npumepbl Mo

TeopeTn4yeckomy martepuany, NpoYMTaHHOMY Ha NeKUUsX.
Mpn n3yyeHnn kypca «Martematmka» oby4varowmmca cnegyeT BHMMAaTeNbHO cnywaTb m

KOHCNEeKTMpOBaTb Matepuar, nsnaraeMbli Ha ayguTopHbIX 3aHATUAX. [ns ero noHumMaHus m

Ka4yeCTBEHHOro YCBOEHUSA pekoMeHayeTCcsa crieqyoLlasa nocrneaosaTesibHOCTb AeNCTBUMN.

1. lNocne kaxgon nekuun obydarwmmca pekomeHagyeTcs noapobHo pasobpaTtb
NMPOYMTAHHBIA TEOPEeTUYECKUA MaTepuan, BblyduTb BCe onpegeneHnss n opmynmpoBKu
TeopemMm, pasobpaTb nNpuMepbl, pelleHHble Ha nekumn. [lepen cneayowen nekuunen
o6a3aTenbHO NOBTOPUTL MaTtepuan npeablayLwen nekummn.

2. lNepean npakTnyeckum 3aHATUMEM 00s3aTenibHO MOBTOPUTH NEKUMOHHLIA Martepuan.
[Mocne npakTU4ecKoro 3aHATUNA euwe pa3 pas3obpaTb PELUEeHHble Ha 3TOM 3aHATUM NMPUMEPHI.
Ecnn npu peweHun npumepoB, BO3HMKHYT BOMPOCLI, 00s3aTenbHO 3agaTb Ha cnegylouwem
NPaKTUYECKOM 3aHATUM UNN Ha NHAMBUAYANbHOW KOHCYNbTauun npenogasaTernto.

3. lNpn NoaroToBKe K NPaKTUYECKMM 3aHATUSIM MOBTOPUTb OCHOBHbIE MOHATUA NO TEMaM,
n3yuntb npumepsbl. Pewwasa 3agadn, npeaBapuTenbHO MOHATb, KAKOW TeopeTU4ecknin matepuan
HY)XHO ucnonb3oBaTb. HameTnTb NnaH peweHusi, nonpoboBaTb Ha €ro OCHOBE peLnTb
npakTU4eckne 3agadun.

3. BoibpaTtb Bpema anst paboTbl ¢ nnTepaTypor No gucumnnuHe B ombnuoTteke.

CamocTosTenbHaga pabota ¢ y4ebHukamn, y4ebHbIMU NOCOBUSIMN, HAYHHOW, CMPaBOYHOM
U NONynsapHOW nutepaTypon, mMaTtepuanamu nepuoguyveckux wusgaHum n pecypcamm cetu


https://edu.vsu.ru/course/view.php?id=4406

Internet, ctatnctuyeckumn gaHHbIMK aBnaeTca Hambonee apeKkTMBHBIM METOAOM MOMYyYEHUS
3HaHMN, NO3BONSET 3HAYUTENbHO akTUBM3MPOBATb MpoLecC OBfageHuss WMHOPMaUnEN,
cnocobctByeT 6Gonee rnybokoMy YCBOEHMIO M3y4yaemMoro marepuana, d¢opmMmupyet y
oOy4aloLmxca 3anHTepecoBaHHOE OTHOLLIEHNE K KOHKPETHOM npobrieme.

CamocTosTenbHasa ydebHass OeATenbHOCTb CTyAeHTOB no aucumnnumHe «MartemaTtukar
npegnonaraeT u3yvyeHWe peKkoMeHAyeMoW npenogasaTtenemM nutepatypbl No  Bonpocam
NPakTU4YECKNX 3aHATUMA, CaMOCTOATENIbHOE OCBOEHWE MOHATUMHOrO annapaTta, BbIMOSIHEHUE
AOMaLLHMX 3a4aHnin U NOATOTOBKY K TEKYLLUMM aTTeCcTauusm.

B KoHue kaxpgoro cemectpa obyvawouwmecs caalT AOMalUHWE 3adaHusa no Temawm,
NPONAEHHbIM B CEMECTpE:

1 cemecTp

3M1IEMEHTbI NTMHENHON anrebpsl;

3NeMeHTbl BEKTOPHOWN anrebpsl;

aHanuTu4eckas reoMeTpus Ha NSI0CKOCTY;

aHanuTu4eckas reoMeTpus B NPOCTPAHCTBE;

BBEAEHNE B MaTeMaTMYECKUIA aHanus;

2 cemecTp

OCHOBbI AnddepeHLManbHOro NCYNCNEHNS,

HeonpeaeneHHbIN NHTerparn;

onpeaeneHHbIn nHTerparn;

3 cemecTp

YHKUNN HECKOSBbKMUX NEPEMEHHbIX;

KpaTHble NHTerpansl;

KPMBONUHENHbIE MHTErpansbl;

KOMMIIEKCHbIE YnCna;

4 cemecTp

andpepeHUmnanbHble ypaBHEHUS;

4YuncrnoBble paabl;

CTENEHHble pAabI;

pagbl Pypbe;

BBEEHNE B TEOPUIO BEPOSATHOCTEN.

BbinonHsaemble CcTygeHTaMm CaMOCTOSATENbHO 3aJaHus  noanexart nocreayroulen
npoBepkKe npenogaBaTenem.

CamoctosTenbHas pabota oOyyalWmMxcss OUeHMBaAeTCA Mo LKane «3avTeHo/He
3ayteHo». Ecnu obydvatowmnca npeactaBun He MeHee 50% npaBusibHO BbIMNOSIHEHHbIX
3alaHUn, TO OH MoMny4YyaeT OLEHKY «3a4TeHO», B MPOTUBHOM Cly4Yae — «He 3a4TEeHO».

PesynbTtaTtbl TeKywux aTtTecTtaumMi yuyuTbiBalOTCS npenogaBaTteneM npu npoBeaeHumn
NPOMEXYTOYHOM aTTecTauum.

Bonpocbl NEKUMOHHBIX M MPaKTUYECKUX 3aHATUA ODCYXOAlTCHA Ha 3aHATUSX B Buae
YCTHOro onpoca — VHAMBUAOYaNbHOro MU (poHTanbHoro. [py nogarotoBke K NEKUMOHHLIM U
NPaKTUYECKUM 3aHATUAM, OOy4alLWMMCA BaXHO MOMHUTb, YTO WX 3ajaya, oTBevyas Ha
OCHOBHble BOMPOCHI NfNaHa 3aHATUS U OO0MNOSHUTENbHbIE BOMPOCHI NpenogaBaTens, nokasaTtb
CBOM 3HAHUS WU KPYro3op, YMEHWe JIOrMyecku nocTpouUTb OTBET, BlaeHWEe MaTeMaTU4eCKum
annapaTtoM M UHble KOMMYHUKaTUBHbIE HaBbIKW, YMEHNE OTCTanBaTb CBOK NPOGECCUOHAaNbHYHO
nosuumio. B xoge yCTHOro onpoca BbISIBAISAKOTCA AeTann, KOTOpble MO KakKMM-TO MpUYUHaM
oKasanucb HeAOCTAaTOYHO OCMbICIIEHHBIMU CTYAEHTaMn B XOA4e y4eOHbIX 3aHATUA. TeM cambiM
ONpOC BbLINOSTHAET BaXHenwmne obyyaloLlyto, pasBMBAIOLLYID U KOPPEKTUPYHOLLYIO (DYHKLNUNK,
No3BONSET CTyAEeHTaM y4eCTb HegopaboTKmn u n3bexaTtb UX Npu NOArOTOBKE K MPOMEXYTOYHbLIM
aTTecTaumsam.

Kpome Kypca B cucTeMe «OMNEKTPOHHbIA YHMBEPCUTET» Yy4yebHO-meToamyeckue
Martepuarnbl, pEKOMeHAYEMbIE K MCMONb30BaHMIO ANS fy4dllero yCBOEHUs Kypca pa3MeLleHbl Ha
cante Kadpegpbl ypaBHEHMM B YaCTHbIX NPOU3BOAHbIX U TEOpUM BEPOATHOCTEN
http//:www.kuchp.ru.



15. lNepeyeHb OCHOBHOW WU [ONONHUTENLHOW nUTepaTypbl, PECYpPCOB MWHTEPHET,
Heob6XoAUMbIX ANl OCBOEHUS AUCLUNIIUHDI

a) ocHOBHas nuTeparypa:

Ne n/n NcTouHnk

Bnagumupckun, 6.M. Matematuka. O6wun kypc : y4ebHuk. 4-e n3a., crep. / 6. M. Bnagumunpckun, A.
B. Nopctko, A. M. Epycanumckuii .— CI16 : JlaHb, 2022 .— 960 c. : un. — (Y4ebHukn gnsi By30B.
CneumanbHas nutepartypa);— ISBN 978-5-8114-0445-2 .—
<URL:http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=634>.

TyraH6aes, A. A. OCHOBbI BbICLLEN MaTeMaTUKK ; y4ebHuk / A. A. TyraHbaeB. — CaHkT-lNeTepbypr :
JlaHb, 2022. — 496 c. — ISBN 978-5-8114-1189-4. — TeKCT : 9NeKTPOHHbIN // JlaHb : 9NEeKTPOHHO-

2 onbnnotedHas cuctema. — URL: https://e.lanbook.com/book/210698. — Pexum goctyna: ans
aBTOpPM3. Nosfib30oBaTENEN..
Jlncuukun, B. T. MaTtematuka B 3agayax ¢ pelueHusmu : ydebHoe nocobue / B. T. Jlucuukun, N. J1.
3 ConoBenunk. — 7-e u3g., crep. — CaHkr-lNeTepbypr : JlaHb, 2020. — 464 c. — ISBN 978-5-8114-

4906-4. — TeKkcT: OneKkTPoHHbIN // JlaHb : 9NeKTpoHHO-6ubnmnoteyHas cuctema. — URL:
https://e.lanbook.com/book/126952. — Pexum gocTyna: Ans asTopu3. Nofb3oBaTenen..

0) fononHUTenbHag nuTeparypa:

Ne n/n NcTouHnk

Jlynry K. H. Beicluas matematuka. PykoBoacTBo K pelueHuto 3agad. T. 1/ NlyHry K. H. , Makapos E. B
- Mockea : PUSMATIINT, 2013. - 216 c. - ISBN 978-5-9221-1500-1. - TekcT : anekTpoHHbIn // IBC
1 "KoHcynbTaHT cTygeHTa" [canT]. - URL :
https://www.studentlibrary. ru/book/ISBN9785922115001 html (mata o6bpawenunsa: 23.06.2021). -
Pexum gocTtyna : no NOANucKe.

lMoypouYHbIe MpakTU4Yeckme 3aHATMS MO BbICLIEN MaTeMaTtuke [ONeKTpPOoHHbIA pecypc] : y4vebHo-
mMeToamdeckoe nocobue : [ANs CTyd. HeMpoMUIbHbIX MaT. cneuuanbHOCTEN, ANsl HarnpaBleHUN:
05.03.01 - Teonorusa, 39.03.01 - Couwnonorusa, 04.03.01 - Xumus, 04.03.02 - Xumusa, cdusmka u
MexaHuka maTepuanoB, creuuwanbHocTn 04.05.01 - dyHaameHTanbHas w npuknagHaa xumus] /
BopoHex. roc. yH-T ; cocT. A.C. PabeHKo .— JneKTpoH. TeKCTOBbIE faH. — BopoHex : Msgatenbckuin
nom BIY, 2019 .— 3arn. ¢ Tutyna skpaHa .— CBo6oaHbI JocTyn u3 uHTpaceTtn BI'Y .— TekcToBbi
dann <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-176.pdf,
https://math.vsu. ru/wp/’?page id=937>.

BbluMcneHne npenenos, BblYMCNEHWE MPOU3BOAHBLIX (PYHKLMU OOHOrO MEpPEeMEHHOoro : y4vebHo-
MeToaudeckoe nocobue ana ctyaeHtoB, obyuyarowimxca no HanpasneHuoo 04.03.01 Xumusa : [ans
ctyn. 1 kypca xuM. dak. 04HO-3a04HON (hopMbl 06yyeHus, oby4datoLmxcsa no HanpasneHuo 04.03.01
Xumug] / BopoHex. roc. yH-T ; cocT. E.A. JlornHoBa .— BopoHex : BopoHexckui rocyaapcTBeHHbIN
negarormyeckun  yHusepcutetr, 2015 — 34 c¢. — bubmwmorp.: ¢.33. - <URL:
http://www.kuchp.ru/uploads/files/public/Files-K6KJzu5tXs.pdf, https://math.vsu.ru/wp/?page_id=937.>

JlormHoBa E.A. [MoBepxHOCTM BTOpOro nopsigka [ONeKTpOHHbIN pecypc] : yvyebHo-meToguveckoe
nocobue : [ctygeHTam 1-ro k. xum. dak., udydarowmm gucumnnmHy C1.6.10 "MaTtemaTtuka" gns
HanpaeneHusa 04.05.01 - dyHgameHTanbHasa u npuknagHas xmmus] / E.A. JlormHoBa ; BopoHex. roc.
YH-T .— OnEeKTPOH. TeKCToBble AaH. — BopoHex : M3pgaTtenbckuii gom BIY, 2018 .— 3arn. ¢ Tutyna
3kpaHa .— CBobogHbi goctyn wu3  uHTpacetu BIY .— TekctoBble dannbl . —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-205.pdf,
http://www.kuchp.ru/uploads/files/public/Files-ppETtYeS1P.pdf ,
https://math.vsu.ru/wp/?page id=937>.

Teopus, 3agaHua U MeToauyeckne ykasaHus no pasgeny "KpuBble BTOporo nopsigka" : ydyebHo-
MeToaudeckoe nocobve Ans By30B : [ANng cTya. 1 K. reon., UCT., U XUM. hak. O4HOM (POpMbl 0BYyYeHUs,
06y4. no HanpasneHuam 020700 Meonorus, 040100 Coumonorusa, 020100 Xumuga, 020300 Xumus,
du3snka 1 MexaHuka matepuanoB u no cneuuanbHocTn 020201 dyHaameHT. u npuknag. xumus] /
BopoHex. roc. yH-T ; cocT. : Jl.H. BapkoBa, J1.B. BbespyykuHa .— BopoHex : BopoHexckun
rocyaapCTBEHHbIV Neparornvyeckun yHusepcutet, 2015 .— 34, [1] c. : nn. — Bubnuorp.: c. [35]. —
<URL: http://www.kuchp.ru/uploads/files/public/Files-IGjYuS;ji6J.pdf,
https://math.vsu.ru/wp/?page id=937>.

Teopwus, 3agaHna U METOAMYECKMNE yKa3aHus no pasaeny "Bektopbl. MNMpsimas Ha nnockoctu” : y4ebHo-
mMeTogmdeckoe nocobwue : [ona ctyg. 1 k. BIY reon., uct., u xumMm. ak. o4Hon cpopmbl 00yveHus no
HanpaeneHusam 05.03.01Meonorna,39.03.01 Coumnonorus, 04.03.01 Xumus, 04.03.02 Xumus, doumsuka
N MexaHuka maTepmanos u no cneumnansHoctn 020201 dyHaameHT. 1 npuknag. xumus] / cocT. : J1.H.
BapkoBa, JI1.B. bBespyykuHa .— BopoHex : BOpOHEeXCKU rocyaapCTBEHHbIN Medarormyeckui
YHUBEPCUTET, 2016 — 39 vc : wn. —  bubnuorp.: C. 38. - <URL:
http://www.kuchp.ru/uploads/files/public/Files-Y731IluW6MO.pdf,

https://math.vsu.ru/wp/?page id=937>.

7 IMNockoCTb U NpsiMasi NMMHUS B NPOCTPaHCTBE [QNEKTPOHHbIV pecypc] : y4ebHOo-MeToamYeckoe



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=7569&TERM=%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=634
http://www.lib.vsu.ru/elib/texts/method/vsu/m19-176.pdf
http://www.kuchp.ru/uploads/files/public/Files-K6KJzu5tXs.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-205.pdf
http://www.kuchp.ru/uploads/files/public/Files-lGjYuSji6J.pdf
http://www.kuchp.ru/uploads/files/public/Files-Y731luW6M0.pdf

nocobue : [ansa ctya. 1 kypca reon., UCT. U XUM. hak. o4HOM hopMbl OByHEeHUs, ANs HanpaBneHun:
05.03.01 - l'eonorus, 04.03.01 - Xumus, 04.03.02 _ Xumus, dusunka n MexaHnka Mmatepuaros,
39.03.01 - Coumonorus, anga cneumansHocTn: 04.05.01 - dyHgameHTanbHas 1 npuknagHasa xumus] /
BopoHex. roc. yH-T ; cocT.: JI.H. bapkoea, J1.B. be3pyykuHa .— OneKTpoH. TeKCTOBLIE U rpad.
naHHble .— BopoHex : MsgaTtenbckuii gom BI'Y, 2019 .— 3arn. ¢ Tutyna skpaHa .— CB0OOGOAHbIN
pocTtyn u3 uHtpacetn By .— TekctoBbin chanin .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-02.pdf, https://math.vsu.ru/wp/?page_id=937>.

B) MH(pOPMALIMOHHbIE 3MEKTPOHHO-06pa3oBaTeNibHbIE pecypchl (ouumnanbHble PeCypcbl MHTEPHET)™:
Ne n/n Pecypc
1 http://www.lib.vsu.ru - anekmpoHHbIl kamanoz 3H6 BI'Y
http://www.kuchp.ru — anekmpoHHbIl calim kaghedpb! ypagHeHUl 8 YaCMHbIX MPOU3BOOHbIX U meopuu

2 gepossimHocmel, Ha KOmopoM pasmMeujeHbl Memoduyeckue usdaHusi

3 https://biblioclub.ru/index.php?page=book blocks&view=main_ub — 9bC «YHuBepcuteTckas
bubnnoteka oHNanH»

4 https://edu.vsu.ru/ — o6pasoBaTenbHbI NopTan «ANeKTPoHHbIV yHUBepcuTeT BIY»/LMC Moodle

16. NepeyeHb y4eOHO-MeTOANYECKOrO 06ecneyeHus Ansi CaMOCTOATENIbHOWN paboThbl

Ne n/n MCTOYHMK

Jlywry K. H. Bbiclias matemaTuka. PykoBoacTBO K pewleHunto 3agad. T. 1/ JlyHry K. H. , Makapos E. B -
Mocksa : PUBMATIINT, 2013. - 216 c. - ISBN 978-5-9221-1500-1. - TekcT : anekTpoHHbIn // IBC
"KoHcynbTaHT cTtygeHTa" : [canT]. - URL : https://www.studentlibrary.ru/book/ISBN9785922115001.htmi
(oaTa obpawenus: 23.06.2021). - Pexxkum gocTtyna : no noAanucke.

lMoypoyHbIe NpaKTUYeCcKne 3aHATUSA MO BbICLLE MaTeMaTthke [QNeKTPOHHbINA pecypc] : y4ebHo-
MeToamMdeckoe nocodue : [Ans cTyq. HeNpogUIbHbLIX MaT. cneumanbHOCTEN, 1S HanpaBleHUN:
05.03.01 - l'eonorus, 39.03.01 - Couunonorus, 04.03.01 - Xumus, 04.03.02 - Xumus, pusmka u
MexaHuKka maTepuanos, crneumanbHocTn 04.05.01 - dyHaameHTanbHas 1 npuknagHas xummms) /
BopoHex. roc. yH-T ; cocT. A.C. PAbeHKO .— OneKTpoH. TEKCTOBbIE AaH. — BopoHex : M3gaTtenbckui
nom BI'Y, 2019 .— 3arn. ¢ Tutyna akpaHa .— CBobogHbIn AocTyn us nHtpacety BI'Y .— TekcToBbIn
dann .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-176.pdf,
https://math.vsu.ru/wp/?page id=937>.

BbluncneHve npegenos, BblYUCEHVE NPOU3BOAHBIX YHKLMM OOHOTO NEPEMEHHOrO : y4ebHOo-
MeToamM4ecKkoe nocodbme Ans CTyaeHToB, obyyarwwmxcs no HanpaeneHno 04.03.01 Xumus : [gnsa cTya.
1 Kypca xum. pak. 04HO-3a04HON hopMbl 00YyUYeHUS, oby4atowmxcs no HanpaeneHuio 04.03.01 Xumusi]
/ BopoHex. roc. yH-T ; cocT. E.A. JlornHoBa .— BopoHex : BOPOHEXCKUI rocyaapCTBEHHbIN
negarornyeckun yHmeepeutet, 2015 .— 34 c. — bubnmorp.: ¢.33. — <URL:
http://www.kuchp.ru/uploads/files/public/Files-K6KJzu5tXs.pdf, https://math.vsu.ru/wp/?page_id=937>
Teopwus, 3agaHusa n MeToguveckme ykasaHus no pasgeny "Bektopsl. Mpsimast Ha nnockocTn” ; yyebHo-
mMeToaunyeckoe nocobue : [ans ctya. 1 k. BI'Y reon., nct., n xum. cak. 04Hon bopMbl 06yYeHns no
HanpasneHuam 05.03.01Meonornn,39.03.01 Coumnonorus, 04.03.01 Xumusa, 04.03.02 Xumus, dumsmka n
4 MexaHuka maTepmanos 1 no cneyunansHoctn 020201 dyHaameHT. 1 npuknag. xumus] / coct. : J1.H.
Bapkosa, J1.B. BespyukuHa .— BopoHex : BopoHexXCkuii rocyapCTBEHHbIN Neaarornyeckum
yHuBepcuteT, 2016 .— 39 c. : un. — bubnwuorp.: c. 38. — <URL:
http://www.kuchp.ru/uploads/files/public/Files-Y731luW6MQ.pdf, https://math.vsu.ru/wp/?page id=937>.

17. OOpasoBaTtenibHble TEXHONOrMM, UcCNonb3yemble TMpU peanusauum y4yebHoOWM
AUCLUMNIIUHBI, BKNOYas AUCTaHUMOHHbIe obOpa3oBaTenbHble TexHonoruun (OOT,
3aneKkTpoHHoe obyyeHue (30), cmewaHHOe oby4YeHune):

OucumnnuHa  MOXeT  peanu3oBbiBaTbCA  C  MPUMEHEHMEM  AUCTaHUMOHHbIX
obGpasoBaTenbHbIX TEXHOMOMMIA, HaNnpUMep, Ha nnatgopme «NEKTPOHHbIM yHUBepcuTeT BIY»
(https://edu.vsu.ru/course/view.php?id=4406).

MepeyeHb HeobGxogumoro nporpammHoro obecnedenunsa: Microsoft Windows 7, Open
Office, Foxit Reader, 7-Zip, Mozilla Firefox.

18. MaTepmnanbHoO-TeXHU4YeCcKoe obecnevyeHne AUCLUUNIUHbI:

CneunanunsnpoBaHHas mebensb.

Ona npoBeaeHVs NEKLUMOHHBbIX M MNPaKTUYECKUX 3aHATUN WUCMONb3YKTCH ayauTopuw,
COOTBETCTBYHOLIME AEUCTBYIOLNM CaHUTAPHO-TEXHUYECKMM HOPMaM M MNPOTMBOMNOXAaPHbLIM
npasunam.



http://www.lib.vsu.ru/elib/texts/method/vsu/m19-02.pdf
http://www.lib.vsu.ru/
http://www.kuchp.ru/
https://biblioclub.ru/index.php?page=book_blocks&view=main_ub
https://edu.vsu.ru/
http://www.lib.vsu.ru/elib/texts/method/vsu/m19-176.pdf
http://www.kuchp.ru/uploads/files/public/Files-K6KJzu5tXs.pdf
http://www.kuchp.ru/uploads/files/public/Files-Y731luW6M0.pdf
https://edu.vsu.ru/course/view.php?id=4406

MomelleHnss ana camocTosiTenbHON paboTbl 06yvaloLWMXCA OCHALLEHbI KOMMbIOTEPHOW
TEXHUKON C BO3MOXHOCTbIO nogknoyveHuss K cetu Internet n obecneyeHmem pfoctyna B
3NEKTPOHHY0 MHpopMaLmnoHHO-06pa3oBaTenbHyto cpeny BIY.

Mpu peanusauum AUCUUNIMHBI C WCNOMb30BaHMEM OUCTAHLMOHHOIO oOpa3oBaHusA
BO3MOXXHbl JOMOJTHEHUSI MaTepuanbHO-TEXHNYECKOro obecnevyeHnss ANCUMNINHBI.

19. OueHoOuYHble cpeacTBa ANA NPoOBeAEeHUA TeKywehn U MNPOMeXyTOYHOMN
aTrectaumun

MopsOooK OLEHKM OCBOeHWUst obyvallmmucs y4ebHoOro Martepuana onpegensietcs
coaepkaHMeMm crneayowmx pasgenos AUCUMMIUHDBIL

HavnmeHoBaHue UHankaTop(bl
rrlxﬁl pasaena AuCLANINH. K?_ll\lfl/ll;((%;)eH mﬂ;mmef,’ég) OueHoYHble cpeacTBa
(moayns) KoMneTeHummn
U OlK-4.1
1. Sﬁg%izrbl TMHEnHON OrK-4 OrnK-4.2 KoHTponbHas pabota 1
Ol1K-4.3
_ OlNK-4.1
2. g;g\gzzrbl BEKTOpHON OTK-4 OrlK-4.2 KoHTponbHas paboTa 1
OlK-4.3
AHanutunyeckas OnNK-4 OrlK-4.1
3. | reomeTpus Ha OrlK-4.2 KoHTponbHas pabota 1
NOCKOCTU OrlK-4.3
AHanuTtuyeckas OnK-4 OlK-4.1
4. | reomeTpus B Or1K-4.2 KoHTponbHas pabota 2
NpOCTPaHCTBE Orl1K-4.3
BseneHwve B OnK-4 Or1K-4.1
5. | matematunyeckum Or1K-4.2 KoHTponbHas pabota 2
aHanus Ol1K-4.3
MpomexyToyHas aTTecTauust
lMNepeyeHb BONPOCOB K 3K3aMeHyY
dopma KOHTPOSIS - 9K3aMEH
OcHoBbl OnK-4 Or1K-4.1
6. | auddepeHUnansHOro OrlK-4.2 KoHTponbHasa paboTta 3
ncymncneHuns OrlK-4.3
. OlK-4.1
7. Eﬁ:;rgiﬂenewbm OfK-4 OrnK-4.2 KoHTponbHas pabota 4
Ol1K-4.3
. OlK-4.1
8. SI_TT%er'giﬂeHHbM OfK-4 OrnK-4.2 KoHTponbHas pabota 4
Ol1K-4.3
MpomexyToyHas aTTecTauust
lNepeyeHb BONPOCOB K 3K3aMeHyY
dopma KOHTPOSIS - 9K3aMEH
OlNK-4.1
9. Sg:g;lg:HbleeCKoanMx Ofk-4 OrlK-4.2 KoHTponbHasa paboTta 5
OlK-4.3
OnK-4 OlK-4.1
10. | KpaTHble nHTerpansl OrlK-4.2 KoHTponbHas paboTta 6
Ol1K-4.3
. OlK-4.1
11. EE:':%ZT;MHHG OfK-4 OrnK-4.2 KoHTponbHas pabota 6
Ol1K-4.3
OnK-4 OlNK-4.1
12. | KomnnekcHble yncna OrlK-4.2 KoHTponbHasa paboTta 6
OlK-4.3
MpomexyToyHas aTTecTauust
o lMepeyeHb BONPOCOB K 3a4eTy
dopmMa KOHTPONs — 3a4eT C OLLEHKON
KoHTponbHas pabota 7
13 OudbdpepeHumnanbHbie OrK-4 825:3;
" | ypaBHeHus :

OriK-4.3




Ne HanmeHoBaHue WHankaTop(bl)

n/n pasgena gucuunivHbl K?_l“cl';‘a?” OOCTWDKEHUSI OueHouHble cpeacTBa
(moayns) KoMneTeHummn
OnK-4 OrlK-4.1
14. | Yncnosble pagbl OrlnK-4.2 KoHTponbHasa pabota 8
OlK-4.3
OMK-4 OlMNK-4.1
15. | CteneHHble paabl Or1K-4.2 KoHTponbHas pabota 8
OlNK-4.3
OMK-4 OlNK-4.1
16. | Pagbl dypbe OrlK-4.2 KoHTponbHas pabota 8
OlNK-4.3
OrlK-4.1
17. E:Sg::HmfmeBM Teopuio Ofk-4 OrlK-4.2 KoHTponbHasa paboTta 8
OlK-4.3
MpomexyToyHas aTTecTauus M
(hOPME KOHTPONS - SK3AMEH epeyeHb BOMPOCOB K 3K3aMeHY

20. TunoBble OLEHOYHbLIE cpeacTBa WM MeToAMYeCKMe MmaTtepuanbl, onpegensowme
npoueaypbl OLeHUBaHUA

20.1. TeKywMin KOHTPOIb YCNEeBaemMoCTun

KoHTponb ycneBaeMocTi N0 AUCLMNIIMHE OCYLLECTBIIAETCSA C NMOMOLLbIO CReayLnX OLEHOYHbIX
CPeAcCTB: KOHTpOnbHaa pabota 1, KoHTponbHasa paboTta 2, KOHTponbHasa paboTa 3, KOHTpornbHas paboTa
4, KOHTpOMbHas paboTa 5, KoHTponbHast paboTta 6, kKoHTpornbHasa paboTa 7, KOHTporbHas paboTa 8.

KoHTponbHas pabora 1

BapuaHT 1.

1. BbinonHuts gevcteus ¢ matpuuamu: 34 - B — C"  roe

B -15 10 B -6 2 B -3 2
7 -11) 7 s -10) 7 |2 3
-1 9 5
2. Haritn obpathyio matpuny A, ecrm A=| -4 6 2
3 7 8
-2 3 5
3. Bbluncnutb onpegenutens |7 —1 4
9 -8 -6

X, —2x, —x; +3x, =5,

3 4x, +x, +x; +2x, =13,
4. PewnTb cnctemy ypaBHeHu metogom [raycca
Tx, +4x, +3x; +x, =21,

2x, +5x, +3x;, —4x, =3.
5. Boluvcnute @ -b , axb , abc , ecrm @ = (3;2;-1); b =(2;4;-5); ¢ =(1;-2;7).



6. 3agaHo ypaBHeHue npsimon 3x —2y+ 6 =0. OnpegennTb, B KakoMm Buae 3agaHa npsiMasi, 3anucaTb
€€ ypaBHeHMe B oTpeskax, C yrnoBbiM KO3hULNEHTOM, HOPMAbHOE ypaBHEHNME.

KoHTponbHasa paboTa 2

BapuaHT 1.
1. HaifTn KoOpAMHATHI LieHTpa 1 paamnyc cdepbl x° + y° +2° —2x+4y —6z+5=0.

2. CocTaBWTb ypaBHeHWe MnockocTu, npoxoasiieit yepes Touky M (1;2;3) n nepneHamkynsipHon

BekTopy 7 = (—2;3;5) . MpmBecTn nonyymsLLeecs ypaBHeHUe K obLLeMyY BUAY.

3 5

3. HaifTn npegen nocneposatensHocty lim -

op+2 2n+1
\/x2+7—x

4. Bblymenutb lim

=3 x+3

. sin’ 5x
5. Bblumcruts  1IM 3
x—0 X

5x
. (x+2
6. BblumcnuTb lim )
X—>00 x J— 3

KoHTponbHas pa6ora 3
BapwuaHT 1.

1. HanTn npon3BoaHyo yHKUMKN Y = x-20 -e\/;.

2. BblumcnuTs nponssoaHyto v = log,(v/sinx’).
3. Bbluncnutb Npon3BoaHyo YHKLUUKN y = x3"2+7 .

4. BbIYNCNIUTL NPON3BOAHYIO pyHKLMM 1° +2x° +Inx+cosy =0.
5. HailT1 Npoun3BOAHbIE BTOPOrO NOpsAKa PYHKLUMM V = CgX” .

6. Haiitn audcpepenuman stoporo nopsiaka dyHkummn y = In(3x7).

7. Ana gaHHON PyHKUMK f(x) HaNTW TOYKM paspblBa, OrNpeaenuTb NX XapakTep, HaNTU CKadKu
PYHKLUMU B KaXKOOM TOUKe

x+1, x<0;
f(x)=3(x+1)>, 0<x<2;
—x+4, x>2.

KoHTponbHas pa6ora 4



BapwuaHT 1.
1. HanTu nHterpan meTogomM NOACTaHOBKM szxlxz + 5dx .

4
2. HaiiTn nHTerpan MeTogom MHTErpMpOBaHMS Mo YacTam sze3xdx.
2

xt—2x
3. HanTtu uHterpan ot paumoHanbHON yHKUUK J—dx
2x* +x

xdx

4. HanTu nHTerpan ot nppaumoHansHon QyHKLUK J.
x+1+3x+1

A
5. Bbluncnutb onpeaeneHHbIi uHTerpan J.\/ sin x —sin’ xdx .
2

6. BbluncnuTb onpeaeneHHblii HTerpan J.(x—3)efxdx
0

+00
7. Bbluncnntb HeCOOCTBEHHbIN MHTEerpan J. \/7
X

3
dx
8. Bbluncnntb HeCOGCTBEHHbBINM MHTErpan I

1x(x—2)'

KoHTponbHasa pabora 5

BapuaHT 1.

1. HainTn YacTHble NPon3BOaHbLIE NEPBOrO 1 BTOPOro Nopsiaka yHKLmMm
z=cos(x’ + x\/;) —In(x*y + y°x).
2 2
2 X =)

2 2
X +y
3. HanTtu YacTHble NponsBoaHble NEPBOro Nopsiika HESBHO 3a4aHHON PyHKUUK

cos(x+y+2z)+yz=0.

2. Haintn nonHbin andpdepeHuman yHKuuM z = sin

o Z Z . 2 .V
4. HaifTy yacTHble NPON3BOAHbIE 2 1 5, CnoKHol dyHKUMM z = X"y, rae x = cos(uv), y =sin—.
u 1% u

5. Hantu ypaBHeHue KacaTeribHOW MSIOCKOCTU U HOpMarnu K MOBEpPXHOCTU Z = Xt + y2 +3 B TOuke
M(1;1;5).
6. HaitTn akcTpemym dyHkumm z = 2x” +3xy —3x.
KoHTponbHas pa6oTa 6
BapwuaHT 1.

-1 0 0 0
1. I3MeHUTb NOPSAOK NHTEFPMPOBaHNS Idy jf(x, y)dx+ Idy jf(x, y)dx.

-2 —[2+y -1 =y



xy=1
2. Bblumcnntb ABOVHOW MHTErpan ”xydxdy no obnactn D, onpegensaemon ycrnosusmm
D

ry=2

X+y=—
2

3. BbluMcnnTb € NOMOLLIbIO ABOMHOIO MHTErpana nnowaab obnactu D, orpaHn4eHHON KpuBom

(x2 +y2)3 = az(x4 +y4) .

dxdydz

T no NPOCTPaHCTBEHHON obnactn V, orpaHN4YeHHOM
(l+x+y+2)

4. BbluMcnnTb TPOMHOW MHTerpan ”J.
14

x+z=3
MOBEPXHOCTAMU < y =2

x=0, y=0, z=0

. X
5. BbluMCNnTb KPMBOMUHEWHbIA MHTErpan nepeoro poaa J.— d !, ecnu L — gyra oKpyXHOCTM
L

) T
x =2sint, y = 2cost, Stﬁg'

z
6

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

7. BblumcnuTb 1 3anucartb ,D,eI7ICTBVITeJ'IbHyIO N MHUMYHKO 4aCTU NOJTyHEHHOro BblpaXXeHnA
2 (1+)(2-20)
i+1 (1-0(1-2i)

KoHTponbHasa paborta 7

BapwuaHT 1.

1. PelwunTb ypaBHEHNE \/E»er2 Jr\/l—x2 y-y'=0.

2
8
2. Pewumtb ypasHeHve 2y’ = y—2+—y+8 :
x° X

3. Pewuts 3agavy Kowm ' A Inx, y(1)=0.
X

4. Haittv obluiee pelleHne ypasHeHns )" = 6e™ —x” +7.

5. PewmTs ypasHeHne x° - " +x* -y =1.
6. Pewutb ypasHerve "+ )y =4x—1.
7. Pewnts 3agauy Kown y" -2y =e*(3x-1), y(0)=2, y'(0)=0.

KoHTponbHasa pabora 8

BapuaHT 1.



1
1. MCCJ'Ie,D,OBaTb CXOOMMOCTb 3HAKOMOJIOXKUTESTBHOIO paaa 2—3
n=1 n +

2. NccnegoBaTth CXOAUMMOCTL 3HaKonepemMeHHoro psga. Ecnu oH cxogutces, To ykasaTb abconoTHO nnn

YCIOBHO Z( 1)

n=1

3. HanTtu obnacTtb cXoaAMMOCTK CTEMEHHOro psaa Z\/; (x+ 2)”

n=1

1
4. Pasnoxutb dpyHkumio f(x) = > B Pag Tennopa no cteneHam x. YkasaTb UHTEpBar, B KOTOPOM
+ X

3TO pasfioxeHne MMeeT MecTo.
X
5. PasnoxuTb B psig Pypbe yHkumio f(x) = 5 Ha oTpeske [0;27].

6. CtyoeHT 3HaeT oTBeT Ha 20 TeopeTtudeckux BonpocoB u3 30 u cmoxeT pewntb 30 3agay m3 50.
OnpegenuTb BEPOSATHOCTb TOrO, YTO CTYAEHT NOMHOCTbIO OTBETUT Ha BMNET, KOTOPbI COCTOUT U3 ABYX
TEOPETUYECKNX BOMPOCOB M TpeX 3a4au.

7. Hantu p, coyHKuMo pacnpeneneHnsa, MX n DX , ecnu 3agaH pag pacnpegeneHus
X, -1 0 1 2 3

1

12 0,2 0,1 p 0,3 0,2

OnucaHue TexHomorum npoBeaeHusi. B xoge nepBon KOHTPOnbHOW paboTbl obydarowiemycs
Bolgaetca KM ¢ npakTuyeckum nepeyHemM 3afaHun M npegnaraeTcs pelunTb AaHHble 3adaHus.
KoHTponbHasa pabota 1 BknwoyaeT B cebsi wWeCcTb 3ajaHuiA, OBa 3aJaHus MOCBSALWEHbl AENCTBUSM C
MaTtpuuamn, OOHO — BbIYMMCNEHWUIO ornpedenuTens, OAHO — pelWeHUtd CUCTEMbl JIMHEWHbIX
anrebpanyecknx ypaBHEHWUA, OOHO — CBOMCTBAM BEKTOPOB U OENCTBUSIM C HUMMU, OAHO — YPaBHEHUSAM
NMHWA Ha nnockoctu. OrpaHnyeHne no BpemMeHn — 60 MuHYT. Bo Bpems KOHTponbHOW paboTbl He
paspeLLeHO Monb30BaTbCA HUKAKUMN CNPaBOYHbLIMU MaTepranamu.

B xopme BTOpoM KOHTponbHOM paboTbl obyvatouwemycs Bbligaetca KM ¢ npaktudeckum
nepevyHem 3afaHun M NpegnaraeTcs pewwunTb aHHble 3agaHus. KoHTpornbHas paboTa 2 BKMAYaeT B
ceb4 WwecTb 3agaHuK, ABa 3agaHus NOCBSALLEHbl YpaBHEHUSIM MOBEPXHOCTEN B NPOCTPAHCTBE, YeThbIpe —
HaxoxgeHuo npegenos. OrpaHudeHne no BpemeHun — 60 MuHYT. BO BpeMsi KOHTPOSbHOW paboTbl He
paspeLLeHO Nofb30BaTbCA HUKAKMMW CNPaBOYHbIMK MaTepmanamu.

B xope TpeTben KoHTponbHOM paboTbl obyvawwemycs Bblgaetca KM ¢ npaktudeckum
nepeyHeMm 3adaHvi W npegraraeTca pewnTb AaHHble 3agaHus. KoHTponbHaa pabota 3 BkoyaeT B
cebs ceMb 3ajaHun, YeTbipe N3 HUX NOCBSALLEHbI HAXOXOEHNI0 NPON3BOAHON NEPBOro Nopsigka, OAHO —
HaXOXOEHNIO MPOM3BOLHON MOPsiAKa Bbille NePBOro, OAHO — BblYUCAEHMIO anddepeHLmanoB yHKLUK,
OLHO — onpeferieHnto xapaktepa Todek paspbiBa yHKunn. OrpaHudeHme no spemerHn — 60 MuHyT. Bo
BPEMSI KOHTPOSTbHOW paboTbl HE pa3peLLeHO NOMb30BaTbCA HUKAKMMU CIPaBOYHbIMW MaTepranamu.

B xogme u4eTtBepTOit KOHTpONbHOM paboTbl obydatowemyca Bblgaetca KMM ¢ npaktuyeckum
nepevyHeMm 3afaHun U NpegnaraeTcs pewwunTb JaHHble 3agaHus. KoHTponbHas paboTa 4 BkM4yaeT B
cebs BOCEMb 3aJaHW, TPU U3 HUX MOCBSILLEHbI BbIYMCIIEHWUIO HEOMPEeAEeneHHOro uHTerpana, Tpu —
BbIYMCNEHNIO  OMpeferieHHOro uHTerpana, [ABa — BbIMMCIIEHWKO HECOOCTBEHHOro uMHTerpana.
OrpaHunyeHune no BpemeHn — 60 MMHYT. Bo BpeMsi KOHTPONbHOW paboTbl HE pa3peLLeHO Nosb30BaTbCA
HUKaKMMn CnpaBoYHbIMKU MaTepuanamu.

B xoge natom koHTponbHOWM paboTtel obyyatowemycs Boigaetca KUM ¢ npaktudeckum nepevyHem
3afaHUn 1 npegnaraeTcsl pewnTb AaHHble 3adaHus. KoHTponbHas pabota 5 BknoyaeT B cebs wecTb
3aJaHun, TPU U3 HUX NOCBSALLEHbl HAXOXAEHUIO YAaCTHbIX NMPOU3BOAHbLIX, OAHO — HAXOXOEHWI0 MOMHOro
anddepeHumana, ogHO — HaxXOXOEHUIO KacaTerlbHOM MNOCKOCTUM U HOPManu K NOBEPXHOCTWU, OO4HO —
onpeaeneHnto IKCTPEeMYMOB (PYHKLIMN MHOMMX nepemMeHHbIX. OrpaHudyeHne no spemeHn — 60 MuHyT. Bo
BPEMSsI KOHTPOSTbHOM paboTbl HE pa3peLLeHO NOMb30BaTbCA HUKAKMMK CNPaBOYHbIMU MaTepuanamu.

B xoge wecTton KOHTpoNnbHOW paboThl obydvarowemycsa Bbigaetca KWM ¢ npaktuyeckum
nepeyHeMm 3adaHui U npegnaraeTca pewunTb AaHHble 3adaHus. KoHTponbHas paboTta 6 BkmwoyaeT B



cebssi ceMb 3agaHui, YeTblpe M3 HUX MOCBSILLEHbl BbIYMCNEHUIO KPaTHbIX WHTErpanos, ABa —
BbIYUCIIEHNIO KPUBOSTMHEWNHBIX UHTErpanos, 04HO — KOMMMEKCHbIM Yucram. OrpaHnyeHne no BpemMeHu —
60 MuHyT. BO BpeMsi KOHTPOSbHOW paboTbl He paspelleHO MOfb30BaTbCA HUKAKMMU CNpaBOYHbIMU
MaTepuanamu.

B xome cegbmon KoOHTponbHoOW paboTbl obyyatowemycs Bblgaetca KUMM ¢ npaktuyeckum
nepeyHem 3afaHvii U npegraraeTca pewunTb AaHHble 3adaHus. KoHTponbHaa pabota 7 Bko4yaeT B
cebs cemb 3agaHU, MNOCBALEHHbIX HAaXOXAEHUI0 OOWMX W YaCTHbIX peleHMn OBbIKHOBEHHbIX
anddepeHumnanbHbix ypaBHeHuMn. OrpaHnyeHne no BpemeHn — 60 MuHyT. BO Bpemsi KOHTPONbHOM
paboTbl HE pa3peLleHO NOMb30BaTbLCA HUKAKUMK CPaBOYHLIMW MaTepuanamu.

B xoge BocbMOM KOHTponbHOW paboTbl obyyawwemycs Bblgaetca KMM ¢ npaktudeckum
nepeyHem 3adaHvi W npegraraeTca pewunTb AaHHble 3agaHus. KoHTponbHaa paboTta 8 BknwoyaeT B
ceba ceMb 3agaHuM, TPU U3 KOTOPbIX MOCBSILLEHbI WCCNeaoBaHWO PSOOB Ha CXOAMMOCTb, ABa —
pasnoXeHuto B psg, ABa — OCHOBaM Teopuu BeposTHocTen. OrpaHuveHne no spemeHn — 60 MuHyT. Bo
BPEMSI KOHTPOSTbHOM paboTbl HE pa3peLLeHO NOMb30BaTbCA HUKAKMMK CNPaBOYHbIMU MaTepuanamu.

Tekywass arrectaumss no AUCUUNIIMHE C NPUMEHEHWEM AUCTaHUMOHHbIX obpa3soBaTernbHbIX
TEXHOSOrMN NPOBOANTCSA B paMKax 3NEKTPOHHOro Kypca, pasmeleHHoro B OMOC (obpasoBaTernbHbIi
noptan «OnekTpoHHbIn yHuBepcuteT BI'Y» (LMS Moodle, https://edu.vsu.ru/).

TpeboBaHUA K BbINOMHEHWIO 3adaHuA (MNKU LWKanbl U KpUTepun oueHmBaHus). [Npu Tekyliem
KOHTPONEe YpOBEHb OCBOEHUsI Y4eOHOW AMCUMMAMHBLI U CTeneHb CHOPMUPOBAHHOCTU KOMMETEHUUU
onpenensitoTCA OLEHKaMM «OTIMYHOY», «XOPOLLOY», «YOOBMNETBOPUTENBHO», «HEYOOBNETBOPUTENBHOY,
KOTOpble (POPMUPYIOTCA CrneayoLwmm obpasom:

OueHku Kputepum
OTnuyHo obyyalwmncs NpaBUNbHO  BBLIMOMHUIT  BCE 3adaHWs  KOHTPOSbHOW  paboThl,
NpeacTaBneHo MOSIHOE peLleHVe KakOoW u3 3agad, caenaHbl 0BOCHOBaHHbIE
BbIBOAbI.
Xopowo O6y4arowmnca nNpaBuIibHO BbIMOSIHWA BCE 3a4aHUSA KOHTPOSIbHOM paboThl, OOHAKO,

NpeAcTaBneHHble peLlleHus HefocTaTodHO 0BOoCHOBaHbl, NMMBO B Xxode pelleHus
3agay obydaroLmmMes JONyLEHbl HecywecTBEHHble oWnbkM (He bonee AByX).

Y 10BNeTBOPUTENBLHO O6y4atoLmncsa npasunbHO BbINONHUN He MeHee 50% npeanoXeHHbIX 3ajaHuin.

HeypoBneTBopuTensHO Ob6y4aroumncsa npasunbHO BbliNonHUN MeHee 50% npeanoXxXeHHbIX 3a4aHnn.

20.2. NMpomexyTouyHaa aTtrecrauums

[MpomMexyToyHas aTtTectaums Mo AUCUMMIMHE OCYLEeCTBNAeTCS C MOMOLWbI  cregylowmnx
OLIEHOYHbIX CpeacTB: nepedeHb BOMPOCOB K 3K3aMeHy, nepevyeHb BOMPOCOB K 3K3aMeHy, nepeyeHb
BOMPOCOB K 3a4eTy, NepeyeHb BONPOCOB K 9K3aMeHY.

1 cemecTp:

MaTpuua. OcHoBHbIE NOHATUA. [1eNCTBUSA C MaTprLaMu.

HeBblipoxxaeHHble maTpuubl. ObpaTHaa maTtpuua.

Onpegenutenun. OcHoBHble NOHATUA. CBOMCTBa onpeaenuTenen.

PaHr matpuubl. CUCTEMBI IMHENHBIX YPaBHEHWUI (OCHOBHbIE MOHATUS).

PelleHne cuctem nuHenHbIX ypaBsHeHun. Teopema KpoHekepa-Kanennu. Anroputm oTbiCKaHUS

peLLeHNs NPOU3BOSTbHOW CUCTEMbI NIMHENHBIX YPaBHEHUN.

PelueHne HeBbIPOXAEHHbIX NIMHENHBIX cucTem ypaBHeHun. Popmyrnbl Kpamepa.

PelueHne cuctem nNMHENHbIX ypaBHeHU MeTogoM [Maycca.

BekTopbl. OCHOBHblE NOHATUA. JIMHENHbIE ONepauun Hag BEKTOpamu.

IMpoekuns BekTopa Ha OCb U ee CBOMCTBA.

0. PasnoxeHne BekTopa No optam KoopauHaTHbIX ocer. Moayrnb BekTopa. Hanpasnstowwune
KOCWHYCblI.

11. [lencTBMs Hag BeKTopamMu, 3agaHHbIMN MPOEKUMSIMA HA OCK KOOpAMHAT.

12. CkansipHoe Npon3BedeHne BEKTOPOB: ONnpeaeneHne, CBONCTBa.

13. BekTopHOE nponsBegeHne BEKTOPOB: onpeaeneHme, CBOMUCTBa.

14. CmellaHHOe NponsBedeHEe BEKTOPOB: onpeaeneHune, CBOMCTBA.

15. Cuctembl koopamHaT Ha NockocTU. OCHOBHbIE NOHATUA.

16. NpeobpasoBaHnss CUCTEMbI KOOPAMHAT.

17. JInHnn Ha nnockocTu. Bnabl ypaBHEHUN, 3adatoLlmx MHWMI0. Npumepsl.

agbrwN =
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18. YpaBHeHMs NpsiMO Ha NNOCKOCTU: obuiee, C yrrnoBbiM KO3MPULNEHTOM, HOPMAIbHOE, B
oTpeskax v ap.

19. MNpsamasn Ha nnockocTu. OCHOBHbIE 3a4aun: Yron Mexay ABYMS NPsiIMbIMKU, PacCTOSIHAE OT TOYKM
00 MpsiMOM.

20. I'luHum BTOpPOro nopsigka Ha NnockocTn. OKPYKHOCTb.

21. 9nnvnc.

22. 'vnepbona.

23. Napabona.

24. [oBepPXHOCTb M ee ypaBHEHUE. YpaBHEHUS NIMHUIA B NPOCTPAHCTBE.

25. YpaBHeHWs M0OCKOCTU B MPOCTPaHCTBE: obLlee, B OTPe3Kax, HopmarbHoe 1 ap..

26. YpaBHeHNs NpsiMOn B NPOCTPaHCTBE: BEKTOPHOE, MapamMeTpuU4ecKkoe, KaHOHMYeckoe, obLiee u
Ap..

27. dyHKUMS: onpeaeneHune, cnocobbl 3agaHus, rpaduk, CBoOMCTBa OYHKLMIA U UX FpacmKoB.

28. CnoxHasa n obpatHasa yHkummn. CBoNCTBA U rpadmku OCHOBHbIX 3f1IEMEHTapPHbIX OYHKLNNA.

29. Yncnosasd nocrnegoBaTenbHOCTb:  ONpedernieHne, OCHOBHblE MOHATUS, CnocoObl 3agaHus,
OEencTBusl, NpUMepbl, HEKOTOPbLIE CBOMCTBA.

30. OnpepgeneHne N NpU3HaK cXoaMMOCTU MOHOTOHHbLIX MOCnegoBaTelNIbHOCTEN.

31. lNpeaenbHbIN Nepexod B HEpaBEHCTBAX, CBA3bIBAOLLMX NOCeaoBaTeNIbHOCTH.

32. TeopeMbl 0O CXOOSLMXCA YMCNOBbLIX MOCNeAoBaTENbHOCTAX (Npefenbl CyMMbl, PasHOCTW,
npov3BedeHNs, OTHOLLEHNSI CXOOALLMXCA NocneaoBaTeNnbHOCTEN).

33. Cxopgsawmecs nocnegoBaTenbHOCTM. CsocTBa CcXoasALWmMXces nocnegoBaTenbHOCTEN:
€dVHCTBEHHOCTb Npeaena, orpaHN4YeHHOCTb.

34. beckoHeyHO 6Gonbline M 6GeckoHe4YHO Marnble 4ucnoBble nocnegoBaTenbHOCTU. OCHOBHblE
cBoKicTBa 6ecKkoHeYHO Marnbix nocrnegoBaTenbHOCTEN.

35. lNpur3sHaku cyliecTBoBaHus npeaenoB oyHKUMI. «[1epBblin 3aMmevaTenbHbIny npeaen yHKUnK.

36. «BTopown 3amevaTenbHbIny npeaen MyHKUUM 1 cneactsnst U3 HEro.

37. OcHoBHbLIE TEOPEMbI O Npegenax yHKUUN.

38. beckoHe4yHo GonbLume 1 6eckoHeYHO Marible YHKUMN: NX CBOMCTBA U CPaBHEHME.

39. beckoHeyHO Manble n 6eckoHevHO OGonbwmne dyHKuMK. KpuTepun cyliecTBoBaHUA npeaena
dYHKUUN B TOYKE.

40. MNpegen yHKUUN B TOUYKE N Ha 6eckoHeuYHOCTU. OAHOCTOPOHHME Npedensl.

41. Teopema 0 «BIIOXKEHHbIX» OTpe3Kax.

42. lNepBaga n BTopas TeopeMbl Beeplutpacca.

43. [NepBada n BTopas Teopembl bonbuaHo-Kowww.

44. HenpepbIBHOCTb OYHKLUMM B TOYKE M HA NpoMexyTke. HenpepbIBHOCTb HEKOTOPbLIX OCHOBHbIX
aneMeHTapHbIX (OYHKLNIA.

45, Teopembl 0 HENPEPLIBHOCTU CITIOXHOW M 06paTHOM OYHKLNNA.

46. OCHOBHbIE CBOMCTBA HEMPEPLIBHBIX PYHKLUI: HENPEPBLIBHOCTb CyMMbI, MPOM3BELAEHMS U
YaCTHOro HenpepbIBHbIX (PYHKLUA, YCTOMYMBOCTL 3HAKa HENpepbiBHOW (PyHKLUN.

47. OQHOCTOPOHHSASA HEMPEepPbIBHOCTb PYHKUMKN. TOYKM paspbiBa rpaduka yHKLUN 1 UX
Kraccugukaumsi.

2 cemecTp:

1.

R WN

N

9.

lMoHATME NPOM3BOAHON (DYHKLMM B TOUKE; €€ reOMeTpUYeckui U oMsnyYeckuin CMbiCribl. YpaBHeHne
KacaTesibHOM 1 HopManu K KpUBOW.

Mpon3BoaHbIE OCHOBHLIX 3fIEMEHTapHbIX PYyHKUMA. Tabnuua Npon3BoAHbIX OCHOBHbIX OYHKLMA.
Mpoun3BoaHble CNOXHON 1N 06paTHON PYHKLMNA.

lMponsBoaHbIE CyMMBbI, Pa3HOCTU, NPOU3BEAEHNSA N YACTHOrO (OYHKLINIA.

CBs3b Mexay HeNnpepbIBHOCTbIO N AnddepeHLnpyeMoCcTbio PyHKLNN.

lMponsBoaHble OeNCTBUTESbHBLIX (OYHKUMA OEACTBUTENBHOrO aprymeHTa, 3aJaHHbIX HEesIBHO U
napameTpuUYecKu.

Touka nokanbHOro akcTpeMyma pyHkumm. Heobxogumoe ycnosue cyLLeCcTBOBaHUSA fIOKaribHOro
3KCTpeMyma (pyHKUMK.

OudbdepeHuymnan dyHKUMM AENCTBUTENBHOMO NepeMeHHOro 1 ero reoMmeTpuiecKknii CMbICH.
OcHOBHble TeopeMbl 0 AuddepeHumanax.

OundpdbepeHumnan cnoxHon pyHkumMn. MHBapnaHTHOCTL hopMbl AnddepeHumnana nepeoro nopsiaka.
OunddbepeHumans! BbICLUMX MOPAOKOB.

10. NpounsBogHbIe BbICLLUMX MOPSAKOB AN OYHKUNA, 3a4aHHbIX ABHO, HEABHO U NapameTpuyecku.
11. Teopema Ponnsa n ee reomeTpnyecknin CMbICH.



12.
13.
14.

15.
16.

17.
18.
19.
20.
21.
22
23.

24.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.

Teopema JlarpaHxa n ee reoMmeTpuYeCcKnin CMbICrl.

Teopema Kowuw.

MpaBuna Jlonutans (teopemsbl). PackpbiTue HeonpeneneHHOoCTEN pasfnnyHbIX BUAOB Npu
BblYMCNEHUN NpeaenoB PyHKUUA.

dopmynbl Tennopa n MaknopeHa gnsa OyHKUNA OQHOMO ENCTBUTENBHOIO apryMeHTa.
MOHOTOHHOCTb (PYHKLUMKN Ha MHTepBarne: HeobxoaMmble N JOCTAaTOYHbIE yCroBus. HaxoxaeHue
HanbornbLUEro 1 HAaMMEHbLLIErO 3HAa4YEHUIN HENMPEPbIBHON (DYHKLMN Ha OTpEe3Ke.

[ocTaToyHble YCNOBMSA NTOKaNbHOrO aKCTpeEMyMa OyHKLNN.

HanpaBneHus BbINYKNOCTU 1 TOYKM nepernba rpaduka dyHKLNN.

Heobxoanmoe n goctatoyHoe yCrnoBus CyLLLEeCTBOBaHMSA Touek nepernba rpadouka gyHKUn.
AcuMNTOThI rpacdhuka pyHKLNN.

MoHaTMe nepBoobpasHon dyHKuMK. CBOMCTBa NepBOOOPa3HON.

. HeonpepgeneHHbI MHTerpan un ero ceoncTea. «HebepyLlumecs» nHTerparnsi.

OCHOBHble MeTOAbI BbIYMCIEHUS HEONPEAENEHHOIO MHTErpana: NoACTaHOBKa, 3aMeHa NepeMeHHOWN,
WHTErpupoBaHme rno YacTsMm.

MpaBunbHble ©  HenpasunbHble  Apob6HO-paunoHanbHble  yHKUMK.  [lpocTenwne  apobw.
WHTerpnpoBaHme npoctenwmnx gpoben.

WHTerpnpoBaHme apobHO-paumMoOHarnbHbIX BbIpaXKeHUN.

WHTerpnpoBaHme nppaumoHanbHbiX QYHKLUA.

WHTerpmpoBaHne TpUroHOMeTPUYECKNX OYHKLUNA.

OnpegeneHne onpegeneHHoro nHTerpana.

OcHoBHbIE CBOMCTBA ONpeaeneHHoro nHTerpana

OueHnBaHus onpegeneHHoro nHterpana. ®opmyna cpegHero sHayeHus.

Heobxoanmble 1 4OCTaTOYHbIE YCNOBUSA UHTEMPUPYEMOCTU (PYHKLIMN.

WHTerpan ¢ nepeMeHHbIM BEPXHUM Npeaeriom.

dopmyna HbtoToHa-JlenbHuua.

dopMynbl 3aMeHbl MEPEMEHHONO U MHTErPMPOBaHMWS NO YacTAM B OnpeaerieHHOM UHTerparne.
MHTerpanbl OT HenpepbiBHbIX YHKUMA N0  BGECKOHEYHOMY MPOMEXYTKY WHTErpupoBaHUs:
onpeaeneHne, CBOMCTBA, NPU3HAKN CXOANMOCTMW.

WHTerpanbl oT yHKUMN ¢ 0coBOM TOYKOM Ha OTpe3Ke MHTErpupoBaHWUSA: onpeaerneHne, CBOWCTBA,
NPU3HaKM CXOOUMOCTH.

3 cemecTp:

1.

10.
11.
12.

MoHaTME PYHKUMM MHOMUX nepeMeHHbIX. JInHuM ypoBHS. Mpeaen gyHKUMM MHOMMX NepeMeHHbIX B
Touke. HenpepbiBHOCTL OYHKLMM MHOMMX NepemMeHHbIX B Touke. CBOMCTBa npegenoB yHKUum
MHOIMMX nepemMeHHbIX. HenpepbIBHOCTb CAOXHOM (OYHKLMN.

YacTHble NpoM3BOAHbIE MEPBOro nopaaka QYHKUUKM  MHOMMX NepeMeHHbIX. DYHKUMA  OBYX
nepemMeHHblX, auddepeHumpyemas B Todke. Heobxogumoe ©n  OOCTAaTOYHOE  YCrOBMS
anddepeHunpyeMocTn yHKLMM OBYX NepeMeHHbIX B Touke. CBA3b auddepeHumnana oyHKUMN n
€€ YaCTHbIX NPON3BOOHbLIX.

OudbdepeHunpoBaHne CroXHON PYHKUUU MHOMMX nepeMeHHbIX. [eoMeTpU4ecknin CMbICIT YacTHbIX
NPOM3BOAHbLIX NEPBOro nopsiaka u anddepeHumnana yHKUUN OBYX NEPEMEHHbIX.

YacTHble npousBodHble U AnddepeHUmansl BbICLLIMX NOPSAKOB DYHKUMM MHOMMX MepeMeHHbIX.
Teopema 0 He3aBUCMMOCTU OT Nopsaaka AudgepeHUnpoBaHns B CMeLLaHHbIX MPOU3BOAHbIX.
JlokanbHble 3KCTpPeMyMbl (OYHKLUMM MHOMMX MNepeMeHHbIX: onpeaeneHusi, Heobxoaumble W
A0CTaTOYHbIE YCNOBUS

[BOMHOWM MHTErpan: OCHOBHbIE MOHATUSA U ONpedeneHns, reoMeTpUYeckuin n pusnyeckuin CMbICHbl,
OCHOBHblE CBOMCTBA. BbluncrneHne ABOMHOro MHTerpana B AekapToBbIX KOOpAUHaTax.

dopmMyna 3ameHbl NepemMeHHbIX B ABOWMHOM WHTerpane. BbluucneHve ABOWHOrO WHTerpana B
NONAPHbLIX KoopAUHAaTaX.

TpOWHON MHTErpan: OCHOBHbIE MOHATUA U onpeferieHnsi, reoOMeTPUYeCcKUn U OU3NYECKNin CMbICHbI,
OCHOBHbI€ CBONCTBA. BblunMcneHne TPOMHOro HTerpana B 4eKapToBbIX KOOpANHATaX.

dopmyna 3aMeHbl MNEPEMEHHbIX B TPOWMHOM uHTerpane. BbluucrieHne TPOWHOro uHTerpana B
LUUNUHOPUYECKUX N Chepnyecknx KoopanHaTax.

Kp1BOnMHenHbIE MHTErpansl NepPBOro poAa: OCHOBHbIE MOHATUSA, NpaBuia BbIYUCHEHNS.
Kp1BOnMHENHbIE HTErpanbl BTOPOro poaa: OCHOBHbIE MOHATUSA, NpaBuia BblYUCHEHNS.

®opmyna OcTtporpagckoro-I'puHa. YcnoBus He3aBMCMMOCTU KPUBOSIMHENHOTO nHTerpana Il poga ot
NyTU UHTErPUPOBaHUS.



13. QudbdepeHumpoBaHMe HesIBHbIX (PYHKUMA. YpaBHEHWA KacaTeflbHOW MNIOCKOCTU UM Hopmanu K
NMOBEPXHOCTH.

14. MNoHAaTne n rpacdmnyeckoe N3obpaxeHne KOMMEKCHbIX Yncern.

15. PasannyHble (opMbl 3anvcy  KOMMNEKCHbIX 4ncen. [encTBua Hag KOMMMEKCHbIMU YMcnamu,
3agaHHbIMK B anrebpaundeckon opme.

16. [lencTBMs Hag KOMMMNEKCHbIMM YUCaMK, 3a4aHHBbIMU B TPUTOHOMETPUYECKON hopme.

4 cemecTp

1. O6wwe ceBegeHus o anddepeHumnanbHbiX ypaBHeHUAX. uddepeHunansHble ypaBHEHUS NEPBOro

nopsaka: OCHOBHbIE MOHATUA U onpegeneHns. Teopema o CyLecTBOBaHUM N €QUHCTBEHHOCTU

peweHuns 3agaymn Kowwn.

OuddepeHumnanbHble ypaBHEHNS C pasgensowmuMnca nepemMeHHbIMU.

OpHopogHble auddepeHumnanbHble ypaBHEHNS.

JInHenHble anddepeHumnanbHble ypaBHEHMSI NEPBOrO Nopsiaka U MeToabl UX peLleHns. YpaBHeHne

A. bepHynnu.

5. YpaBHeHue B nosnHbIx anddepeHuymnanax. HTerpupyoLwmmn MHOXUTENb.

6. AdnddepeHumanbHble ypaBHEHUS BbiCLUUX NnopsiakoB. OCHOBHbIE MOHATUSA. Teopema o
CyLLIeCTBOBAHMM U €QUHCTBEHHOCTU peLleHns 3agayqm Kowm.

7. OuddepeHuunarnbHble ypaBHEHNS, AOMyCKaloLMe NOHWKeHUe nopaaka.

8. JlnHenHble guddepeHumnansbHble ypaBHEHNS BbICLUMX NOPSAKOB. JIMHENHbIE OAHOPOOHbIE
anddepeHumnanbHble ypaBHeHNUs N-ro nopsaka. OCHOBHbIE NOHATMS.

9. JlnHenHble ogHopoaHble anddepeHumanbHble ypaBHEHNA BTOporo nopsigka. CTpykTtypa ux obuiero
peLueHus.

10. MIHTerpnpoBaHue nNUMHENHbIX 0gHOPOAHbLIX AnddepeHLmnanbHbIX ypaBHEHUA BTOPOro nopsgka ¢
NOCTOSAHHBIMU KO3 PULMEHTAMN.

11. VIHTerpnpoBaHue NnMHenHbIX ogHOPOoAHbIX AnddepeHunansHbIX ypaBHEHUA 711 -ro nopsaaka ¢
NOCTOAHHBLIMU KO3hPULMEHTAMMN.

12. CtpykTypa obLiero pelweHns NMMHENHOro HeEOAHOPOAHOro AnddepeHUnanbHOro ypaBHeHUS
BTOPOro nopsigka.

13. MeTog Bapuawumm npon3BosbHbIX NMOCTOSHHBIX Npy peweHmn JIHAY BTOporo nopsaka. Teopema o
HaNoXeHUn peLleHnn.

14. NnuTerpuposaxue JIHOY BTOpOro nopsaka ¢ NOCTOSAHHbIMU KO3hdMUMEHTaMN 1 NPaBON YacTbio
creymnansHoro suaa.

15. NnTerpuposaxue JIHOY nopsaka Bbilwe BTOPOro ¢ NOCTOSIHHbIMU KO3(hdomumeHTamMmmn n npasom
YacTbio creumnansHoro Buaa.

16. Yncnosble pagbl. OCHOBHbIE MOHATUS.

17. HTerpanbHbI npuaHak Kowwn aAnsg 3HakononoXuTenbHbIX YNcnoBblx psagos. O606LLeHHbI
rapMOHUYECKN paa.

18. MNpusHakm OJanambepa n Kowwn ons 3HakononoKmMTeNbHbIX YNCIIOBbIX PSLOB.

19. MNpusHakm cpaBHEHNSI 3HAKONOSOXUTENBHbLIX YNCIOBbIX PSIAOB.

20. Pag reomeTtpuyeckor nporpeccun. Heobxoammblin NpnaHak CXOAMMOCTM YNCIOBOIO psaa.
[FapMoHKu4eckui psag.

21. O6Lwmin oOCTaTOYHbBIN MPU3HAK CXOOMMOCTU 3HAKONEPEMEHHBIX YACNOBbLIX PAaoB. ABcontoTHasa n
yCnoBHas cxoanmocTu psgoB. CBonctea abContoTHO CXOAALWMXCH PAOOB.

22. 3HakoyepeayoLmecs uncnosble paabl. MNpusHak JlenbHuua.

23. dyHKUMoHanbHble pagbl. OCHOBHLIE NOHATUA. CTeneHHble paabl.

24. CxoamMMocCTb CTeNneHHbIX pagoB. Teopema H. AbGens. UHTepBan u pagmMyc cXogMMoCTU CTENEHHOro
psaa.

25. Pagel Tennopa n MaknopeHa.

26. PasnoxeHune HEKOTOPLIX AfieMeHTapHbIX PyHKUMA B psia MaknopeHa.

27. MNepuogudeckune pyHkuun. MNeprnognyeckne npoueccol. TpuroHoMeTpuyeckuin psg dPypoe.

28. PasnoxeHune B psg Pypbe 21T-nepmnognyvecknx pyHkuun. Teopema Oupuxne.

29. PasnoxeHue B psag Pypbe YETHbIX N HEYETHbLIX PYHKLNNA.

30. PasnoxeHune B pag dypbe yHKUUA NPOM3BOSIBHOMO nepuoaa.

31. MNpeactaenenune pagom Oypbe Henepnoandecknx yHKLMNA.

32. AnemeHTbl KoOMOMHaTOpUKN. CxeMbl BbIBOPKN 6e3 BO3BpaLLEHUIN U C BO3BPALLLEHNEM.

33. CnyyvainHble cobbiTus, nx knaccndpukaums. enctens Hag cobbituamn. Anrebpa cobbituin
(TeopeTnKO-MHOXECTBEHHASI TPAKTOBKA).

Bowh



34. BepoATHOCTM Cny4YanHoro cobbITus: CTaTUCTUYECKas, Krnaccuyeckas, reomeTpuyeckas,
akcmomartmyeckasi. CBoncTBa BEPOSITHOCTEN.

35. HezaBucnmble ucnbitaHud. Cxema bepHynnu. ®opmyna bepHynnu. MNpeaenbHble TEOPEMbI B CXEME
BepHynnu.

36. ®opmyna nonHoun BepoATHocTU. Popmyna bareca.

37. YcnoBHble BEpOSATHOCTU. BepoaTHOCTb NponsBeneHmnin cobbitnin. HesaBucMmocTb CoOObITUN.
BepoATHOCTb CyMMbI COBLITUR.

38. OuckpeTHble crnyvanHble BEMUYUHBI 1 3aKOHbI MX pacnpegeneHus.

39. HenpepblBHbIE Cry4alHble BENUYMHbBI U 3aKOHbI UX pacnpegeneHnsi. PyHKUUSA 1 NNOTHOCTb
pacnpegeneHnsa criydarHon BenuynHbl, X CBOMCTBA.

40. Yucnosble xapakTepUCTUKN CryHalHbIX BEMUYMH: MaTemMaTUdeckoe oxuagaHue, aucnepcus,
cpefdHee KBagpaTnyeckoe OTKIIOHEHUe, MOAa, MeamaHa, MOMEHTbI CryYanHbIX BEMNYMH, KBAHTUNN.

[MepeyeHb NpakTUYEeCKMUX 3adaHni:
1 cemecTp:

1

1. WccnepoBaTb xapakTep Todek paspbiBa rpaduka pyHkumm — f(x) = —-

1+2*

. . 2
2. Bblumcnutb lim(sinx)® ™.
VA

x>
2

3. Bbluucnutb lim(\/n2 +5n+4 - \/n2 +4).

n—0

4. Bblumcnutb lim sinSx

' 0 Jx+9 -3
) 342"

5. Bbluucnutb lim| ————
N> 3+2n+1

6. YpaBHeHus, 3agarowme nNMHUM BTOPOro Nopsiaka, NPUBECTU K KAHOHMYECKOMY BUAY; ONpeaenuvTb
TMN NUHWK: Q) 5y2 =30x; 6) 8lx° +225y2 =18225. Hantu: a) ueHTp kpueol; 6)
9KCLIEHTPUCUTET; B) YypaBHeHUe(s1) anpekTpuc(bl); r) koopamHaTbel ¢OOKyca(oB).

7. Bblumcnutb ljng(l +1gx)>e
2y—z+x=12,
8. PelwnTb cucteMy ypaBHEHWUI MaTPUYHBIM MeTodoM: <4z —y +3x =—13,
Sy—x—-z=27.
2% —1
9. VccnepoBaTb xapakTep Touek paspbiBa rpaduka pyHkummn f(x) = -
1+2~
2y+z+3x=1,
10. PewnTb cuctemy ypaBHeHun metogom Kpamepa: {4z +5y +6x = -2,
8y+9x+7z=3.
11. Bbluncnutb lim(\/x2 +3 - \/x2 —8x).
. 1 1
12. Bomenuts lim| —————— :
=0\ 4sin”“ x sin” 2x

1
13. Haiitu Touku paspbiBa rpacvka pyHkumm f(x) = e 1 onpeaennTb UX XapakTep.
nx

sin’ 5x

14. Bbiumcnutb lim 3

x—0 X



15.

16.

17.

18.

19.

20.

21.

22.

23.

24

25.

Bektop X, opToroHanbHbin BekTopam a(2;3;—1)u 5(1;—1;3), obpa3syeT ¢ BEKTOPOM [ TYrMoi
yron. 3Hasi, 4To |f| =+/138 Hangute koopauHaTbl BEKTOpa X .

Havitv nnowapas TpeyronbHuka ¢ BepwuHamun A(1;2;0), B(3;2;1) , C(-2;1;2).

3+2
C(2+4x\5
Boluucnuts lim )

x| 4x -3
TpeyronbHWk ABC 3apaH koopauHatamu BepwuH: A(=3;-2), B(3;4), C(5;—4). Haiitu: a)
nroLiaab TpeyronbHuka; 6) ypaBHeHWE BbICOTbI TpeyronbHuka BH .

2y—z+x=12,
PewnTb cuctemy ypaBHeHun metogom Kpamepa: {4z —y +3x =—13,
Sy—x—-z=2T7.
2y+z+3x=1,

PewnTb cuctemy ypaBHeHuii metogom Maycca: {4z +5y +6x = -2,
8y+9x+7z=3.

TpeyronbHuk ABC 3apaH koopavHatamu BeplwnH: A(—4;1), B(—6;-3), C(4;—1). Haiitu: a)

ypaBHeHuWe BbICOTbl TpeyronbHuka BH ; 6) anuHy meavanbl AM .
3Has HeCKonbKO NepBbIX YNIEHOB YMCIIOBOW NocneaoBaTeNbHOCTH, HanMcaTb hopmyny ee

1 1.1
o6LLero unexa: 2;15;15;12;... . YCTaHOBUTb HEKOTOPbLIE CBOWCTBA 3TOW NOCneqoBaTeNlbHOCTY.
In(1+ 2x)

Bbiuncnuts lim :
x>0 arcsin 3x

. TpeyronbHuk ABC 3apaH koopguvHaTamu BeplwuH: A(-3;-2); B(3;4); C(5;—4). Hantu: a)

BENUYUHY yrna HaknoHa npsimori  AB k ocu abcuucc; 6) ypaBHeHVWe NpsSIMON, Npoxoasien
yepes BepwiuHy C napannenbHo npsmon AB .

YpaBHeHus, 3adatoLine NMHMM BTOPOro nopsiaka, MpUBECTU K KAHOHNUYECKOMY BUAY; OnpeaenuTtb
™n nuAnK: a) 256x” —144y> —36864; 6) x° +4x+4+y° —6y =0. HaitTn: a) LeHTP KPUBOI:
6) aKcueHTpuCUTET; B) ypaBHeHue(s1) aupekTpuc(bl); ) KoopauHaTbl GoKyca(oB).

2 cemecTp:

1.

1-+/x
1++/x

HaitTn nponasofHyto dyHKUMN y = X -Sin(cos x) .

X+sin x

Hantu nponsBoaHy0 PyHKUUN V = COS

Haitn npon3BoaHyto pyHKUMKM y = e -arcctgx .

/ X
HaiiTi npoussoaHyto dyHkumm Y = log; 1l

Hantn nponsBoaHyto pyHKUMKU Y =

+arcsin x .
19 +1
2x
Hantu npon3BoaHyto pyHKUMKU Y = F + 3/; In’ x.

xlnx
x =1

HaitTn nponssogHyto dyHkumn y = In” sin(3x).

HanTtn nponsBoaHy0 PyHKUMK Y =



10.
11.

12.
13.

14.

15.

16.
17.
18.

19.
20.

21.

22.

23.

24.
25.
26.

27.

28.

29.
30.
31.

32.

33.
34.
35.

36.

. 1
HanTtn nponsBogHyto PyHKUMN y = ———.
arcsin x -sin x

Hantu nponsBoaHyo pyHKUMN y = X - 2*/; -e*/; .

_ 3sin 2x+4sin2x

Haitn npon3BoaHyto pyHKUMKN y
Hantu nponsBoaHyto pyHKUMKU y = V4 - 7x% -arccosx.
Haintu nponssogHyto dyHKUMN y = In’ (5x° = x).

Hantu nponssogHyto yHKUMN y = 107! -arctgx .
) X
Hantu npon3BoaHylo PyHKUMK y = sin’ (TJ .

Jctgx

Hantu nponsBoaHyto pyHKUMN y = e
HaiiTn npousBogHyto dyHkumMmn y = arccos(e”).
Haitn npon3BoaHyto pyHKUMKN y = arcsin\/; .
Hantn npon3BoaHyto pyHKUMKU y = 73“‘_1_6 .

HaiiTv npousBogHyto pyHKUMM Y = X° -log, (x> +1).
sin x

x' +1°
HaiiTu npoussogHyto dyHkummn y = arcsin(e®").

HaiiTn npoussogHyto dyHkummn y = In

xlog, x
Yx —cosx
Hantn npon3BoaHyto pyHKUMKU y = J4—7x* -arcsinx .
HaiiTy npousBofHyto pyHKLMN p = 92+

Hantu npon3BoaHyto pyHKUMKU Y =

Haitt npoussoaHyio dyHkumm y = log, (5x° —3/;)13 :
. sin xdx

HanTtu nHterpan I—
I—cosx

5 arcsin’ x
Haitv uHTterpan I—dx )

V1-x°
Haiitn niterpan Ixxll +2x°dx.

Hantu nHterpan Icosx e dx .

Havitu nHTerpan Ix(3x2 —5)%dx.

. COS X
Haintu nHterpan | ———dx.
3+5sinx

2
HaiTtu uHTterpan Ix-e" dx .
o 2
Hartu nHterpan Ictg xdx .
HanTtn nHterpan Ix -arctgxdx .

. 1+cos® x
Haintu nHterpan I—dx.

1+cos2x



e dx
e+l

37. Hantu unterpan I

1
38. Hawitvt uHTerpan Jﬂdx :
X

39. Haiit nHTerpan Ie" -sin(e”)dx .
40. Hantv nHterpan I(2 — X)sin xdx .
41. Hantu nHterpan Ixe_xdx.

42. Hantu nHterpan Ieh -c0S 2xdx .

43. Hantu nHterpan J.tgzxdx :

cos xdx
44. HanTtu nHTerpan I—

sin® x —4
45. HaiiT nuterpan Iarcsin xdx .
“dx

J1-9¢

3-ctg’x

2
COoS X

46. HanTtu nHTerpan I

47. Hantu nHterpan I dx .

48. Hantu nHterpan Ixze_x3dx :

49. HaiiT nHterpan Ixz In xdx .

xdx
4

xt 4l

xdx
x*+2x+3
x’dx

x> +3x+2

50. HanTtu unterpan I
51. Hantu unterpan I

52. Hantun unterpan I

53. Haiitv nHterpan I(x ~7)* In(6x)dx .

7dx
x’ =5

55. HaiiTu nHTerpan .[arccos(Sx +3)dx.

54. Hantn nHterpan j

56. Haiitv nHTerpan Ixarctg(Sx +3)dx.

57. Haiitv nHterpan Ixzarctgxdx.
3 cemecTp:
1. Haittu nHterpan _Uf(x;y)dxdy, ecnn f(x;y)=xy+1,ao0bnactb D orpaHuyeHa NUHUSMU

D
x=1,y=0,x+2y="7.

2. Haintu nHterpan _Uf(x;y)dxdy, ecnn f(x;y)=x"y+1, aobnacts D orpaHnyeHa NMHUSMA:

D
x=1,y=1,5x+y=11.



10.

11.

12.

13.

14.

15.

16.

Havitu nHterpan ”f(x;y)dxdy, ecnm f(x;y)=xy> +1+x, aobnacts D orpaHnyeHa
D

nHvamn: 32x =—y°, y=x".

Havitu nHterpan ”f(x;y)dxdy, ecnm f(x;y)=xy> —1, ao6nacts D orpaHuyeHa NUHNSMA:
D

x=-2y", y=x".
Havitu nHterpan ”f(x;y)dxdy, ecnm f(x;y)=xy> +x—1, aobnacts D orpaHnyeHa

D
: 2 2
MMHUAMK: X = )7, y =—X".

Havitu nHterpan ”f(x;y)dxdy, ecnm f(x;y)=xy” + >, aobnacts D orpaHuyeHa NUHUSMN:
D

x=0,y=2,3x+y=5.

Havitu nHterpan ”f(x;y)dxdy, ecnm f(x;y)=x"+y", aobnacts D orpaHnieHa NMHUAMM:
D

y=3x—-4, y=—x".

Haintu nHterpan ”f(x;y)dxdy, ecnn f(x;y)=xy+x", aobnacts D orpaHnyeHa NUHNUSMA:
D

y=3x, y=0,5x, 0,5x+y=6.

Havitu nHterpan ”f(x;y)dxdy ,ecrm f(x;y)=xy+3, aobnactb D orpaHuyeHa NMHUAMU:

D

y=2x,y=-x,2x+y=3.

Haintu nHterpan Hf(x;y)dxdy, ecrm f(x;y)=—-x"—y" +5,ao06nacts D B nepsoit
D

KOOPAMHATHOI YETBEPTH orpaHuyeHa nuAnsmn: x =0, y =0, x° +»° =9.

Havitu nHterpan ”f(x;y)dxdy, ecnn f(x;y)=2x"+2y>+3, aobnacts D B nepsoii
D

KoopAMHaTHOW YeTBepTn orpaHuyeHa nuHmsmmn: x =0, y =0, X+ y2 =16.

Haitu nHterpan ”f(x;y)dxdy, ecnn f(x;y)=xy+1, aobnacte D orpaHuyeHa NMHUSMU:
D

x=-1,y=1,3x+y=9.

Havitu nHterpan ”f(x;y)dxdy cecnn f(x;y)=x"y+1, aobnacte D orpaHuueHa NUHASMA:

D

x=0, y=1,3x+y=6.

Havitu nHterpan ”f(x;y)dxdy, ecrn f(x;y)=xy> +1+x, aobnacte D orpaHuyeHa
D

nHMaMKM: X =7, y = X",

Havitu nHterpan ”f(x;y)dxdy, ecnm f(x;y)=xp> —1, ao6nacts D orpaHuyeHa NUHNSIMA:
D

x=y", y=x".

Haintu nHterpan Hf(x;y)dxdy, ecnn f(x;y)=xy" +x—1, aobnacte D orpaHnieHa

D
. 2 2
MMHUAMK: X = )7, Yy =X .



17. Haiitv nHTerpan ”f(x;y)dxdy, ecnm f(x;y)=xp> + >, aobnacte D orpaHuueHa NUHASMN:
D

x=0,y=0,3x+y=6.

18. HaitTu nHterpan _Uf(x;y)dxdy, ecnn f(x;y)=x"+y*, aobnacts D orpaHuyeHa NUHNSIMUL,
D
y=3x, y=x".
19. Haiitv nHTerpan ”f(x;y)dxdy, ecnm f(x;y)=xy+x",aobnacte D orpaHMyeHa NMHUSIMU:

D

y=3x, y=0,5x, x+y=6.
20. HaiATn nHTerpan ”f(x;y)dxdy, ecnn f(x;y)=xy+3,ao6nacte D orpaHn4eHa NUHUSIMU:

D

y=2x,y=x,x+y=6.
21. HaiATn nHTerpan ”f(x;y)dxdy, ecrn f(x;y)=—-x"—y" +1, aobnacts D B nepsoii
D

KoopAMHaTHOM YeTBepTn orpaHuyeHa nuHmsmmn: x =0, y =0, x*+ y2 =1.

22. HaiATn nHTerpan ”f(x;y)dxdy, ecrn f(x;y)=y" +x”+1, aobnacts D Bnepsoit
D

KoOopAMHaTHOW YeTBepTU orpaHuyeHa nuHmsmmn: x =0, y =0, X+ y2 =4.

23. HaiiTn nHTerpan ”f(x;y)dxdy, ecnm f(x;y) = 4/x - Xy, aobnacte D orpaHuyeHa
D

nHmamn: y =3x, y=2x+1, x+y=6.

24. HaiiTn nHTerpan ”f(x;y)dxdy, ecnm f(x;y) = 4x - Xy, a obnactb D orpaHuyeHa
D

nHmamn: y =3x, y=3x—-6, y=3, y=0.

25. Haintu nHterpan ”f(x;y)dxdy, ecnn f(x;y) =2+ y°x, aobnacte D orpaHMyeHa NNHUSIMM:
D

y:—2x, y:—zx—4, y:6, y:2

4 cemecTp:
3, 2 |
1. WNccnepoBath psig Ha CXOOUMOCTb: Z}n 12" —.
=
2. Pewwutb anddepeHumansHoe ypasHerue: )" +4y -5y =1.
n!
n+2 °

+00
3. MCCJ'Ie,D,OBaTb paO Ha CXOAMMOCTb: Z
n=l1

4. Pewwutb auddepeHumnansHoe ypasHeHune: y" -2y +2y =2x.

n2

<1 (n+l
5. WccnepoBatb psg Ha CXOAUMOCTb: Z—n — .
n

n=1

6. Pewntb guddepeHumansHoe ypaBHeHue: )" = x’e™, ecnun 3aaHbl HayarbHble YCNoBUS:

y(0)=1n y'(0)=0.

& arctg(n+3
7. WccnenosaTtb psif Ha CXOOMMOCTb: Z%
n=l1 —n

!
8. PewwuTb auddepeHumansHoe ypasHerve: xy” =7y In (Lj :
X



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

3
n
Wccnepoeathb psig Ha CXOAMMOCTb: Z
S(n+D!

PelwmTs auddepeHUmMansHoe ypasHerue: 3+ (1) = )" .

SEe)

Wccnepoeathb psig Ha CXOAUMOCTb: Z

n:1n+\/;'

Pewwutb anddepeHumansHoe ypasrerue: y"(2y +3) — 2(y')2 =0.

&1 (n+5
WNcecnenosaTh pan Ha CXOAUMOCTb: Z—n
n

n=l
! 2 14 14
PeLIJVITb /:J,M(b(bepeHumaanoe ypaBHeHme: (y ) + yy = yy npn HavaribHbIX yCJ'IOBVIF-lX
»(0)=0wn y'(0)=0.
+00 1

WccnenosaTtb psia Ha CXOAMMOCTD:
,,le (n+ 1) ln(n +1)

PewmnTb auddepeHumansHoe ypasHerne: y" —13)"+36y =0.

(n + 2)
Wcecnegosatb psf Ha CXOAUMOCTb: Z )
n’

n=1

Pewutb anddepeHumnansHoe ypasHerue: y" —2y"+y =0.

n+1
WNcecnenosaTh pan Ha CXOAUMOCTb: Z o
n-+

PewmnTb anddepeHumansHoe ypasHerne: ¥ +5y"+4y =0.
+00 2n+1

MCCJ'IGD,OBaTb pan Ha CXOAMMOCTb: Z 25n .
n=I n

Pewwutb anddeperumnansHoe ypasHerune: y" —2y" +10y =0, ecnm y(%) =0 wn y'(%) =e".

1
WccnepoBathb psig Ha CXOAMMOCTb:
,,Z:‘(n+2)ln (n+2)

Pewwutb anddeperumnansHoe ypasHerune: y" —4y' +13y =0.

n+l

+00
Wccnenosatb psg Ha CXOAMMOCTb: Z(—l) sin

1
n=1 n\/; .

PelunTb anddepeHumanbHoe ypaBHEHe: 2y” -3y'+5y=0.

WccnepoBathb psif HA CXOAMMOCTb: Zarctg \/_

Pewutb auddepeHumansHoe ypasHeHue: " —y = XCOs” X .

2n+3j
n+2

WccneposaTtb pAaO Ha CXOOUMMOCTb: Z(

PewwuTb anddepeHumnansHoe ypasHerue: " +5y +6y = o
e

D" (n+1
WNcecnenosath pan Ha CXOAUMOCTb: ZM
= n +3n

Pewwutb anddeperumnansHoe ypasHerune: 4y"+9y =5.



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.
55.

—+00

1
ViccnepoBathb psifi Ha CXOAUMOCTb! E :
1 (2n+ 1)« [In(2n +1)

Pewwutb auddeperumnansHoe ypasHenune: )" +4y = ctg2x.

( l)n ln
MCCHeﬂ,OBaTb pan Ha CXOAMMOCTb: .
; (2n—-1)4"

Pewutb anddepeHumnansHoe ypasHerue: y" —2y' +2y = 2x> +1.
(=1)"" cos 3n

WcenenosaTh psifi Ha CXOAUMOCTb: Z o
n=1

Pewutb anddepeHumansHoe ypasHerve: " +4y =5y =1-—x.
+00 n

WcenenosaTh psifi Ha CXOAUMOCTb: Z

3n+l )

PewuTb anddepeHumnansHoe ypasHerue: y" —2(y'—y)=e"sinx.

n+1
NccnepoBaTth pag Ha CXOAUMOCTb: Z 3 N
n—

PewmTtb anddeperHumansHoe ypasHenve: xy" =4y'In (Lj .
X

27

4 -2
MCCJ'IGD,OBaTb pAO Ha CXOOUMOCTb: Zl’l Sin -

n=1 n
z

Pewwutb auddepeHumnansHoe ypasHerue: 5y" -8y +4y =0, ecnu y(%) =0n y'(%) =e*

400 1 n
WNcecnepoBatb pa4O Ha CXOAMMOCTb: Z(arcsin —) .
n

n=l1
Pewntb nmcbcbepeHumaanoe ypaBHEHne: y” = ()C2 + 1)872)( , €CINn 3aaHbl Ha4allbHbl€ YCIOBUA:

y(0)=1wny'(0)=1.

1 n(n—1)
MCCHeﬂ,OBaTb pAaO Ha CXOoOUMMOCTb: Z 1 .
n+

PewmTtb audpcepeHumansHoe ypasHeHve: )" —2y = xsin’ x.

c 2
WccnepoBatb pAaO Ha CXOoOUMMOCTb: Zarcsm

1
n=l1 % .

5
PewmTs auddbepeHUMansHoe ypaBHeHue: 5)" —5)"+ 6y = —
e
37
n=I 55

Pewwutb anddepeHumnansHoe ypasHenue: )" +9y =rg3x.

+00 2n
Wccnenosatb psaa Ha CXOAMMOCTb: Z(—l)” In" ( 2) )
n+

n=1
PewmnTb anddepeHumansHoe ypasHeHne: y' —5y"+4y=0.
B Mara3auHe VMelTCsl KOHBEPTbI CeMU BUAOB. KakoBa BEpOSTHOCTb TOTO, YTO cpeau 5

NnpoAaHHbIX KOHBEPTOB BCE KOHBEPTbI OKaXYTCA a) OOUNHaKOBbIMU, 6) p831'IVI‘-IHbIMI/I?



56. U3 konoapl kapT (36 KapT) BbITackMBalOT HayAayy LWeCTb kapT. HanTn BeposTHOCTb TOro, 4YTO
OyayT BbiTalleHbl 3 Aambl, 2 KOPOns 1 Ty3.

57. 13 70 ak3ameHauMOHHbIX BuneToB CTyaeHT 3HaeT 45. Hantu BeposiTHOCTb TOro, YTo cpeau
yeTblipex Hayrag BblOpaHHbIX BONPOCOB OyAeT a) TONbKO 2 Bbly4YeHHbIX, 6) Kak MMHMMYM ABa
BblyYEHHbIX.

58. lNepecnaya ak3ameHa gormkHa coctoaTbea mexay 10 u 11 yacamu. MNMpenofasaTernb MOXeT
npuitn B ntoboe Bpems (Mexay 10 n 11 yacamu), oH XAET 15 MUHYT, €CnNKn CTyAEHTbI HE
NPUXOAAT, TO OH yXoauT. Takke CTyaeHTbl MOryT npuntn B ntoboe Bpems (mexay 10 n 11
Yacammn), Takke x4yt 15 MUHYT, ecnn NpenogaBaTtenb HEe NPUXOANUT, TO OHU yXOaaT. HanTu
BEPOATHOCTb TOrO, YTO Nepecaaya coCTouTcs.

59. Ha 3aHaTum no omskynbType Tpy CTyAeHTa BpocatoT Msum B LeSib He3aBMCUMO APYr OT gpyra.
BepoAaTHOCTL NonagaHua B LieNb Kaxaoro ns Hux pasHa 0,8. Hatn BeposaTHOCTb TOro, 4To a)
X074 6bl OANH U3 HUX NONAZET B Uesb, 6) TONbKO OAMH N3 HUX NONageT B Lenb.

60. Y Mukpockona ABe NnH3bl. BeposTHOCTb BbIXoAa U3 CTPOS B TEYEHWE NATM NeT NepBOn NVH3bI
0,2, BTopon — 0,1. OgHa 13 NNH3 BbIlLNa M3 CTPOS. HanTn BEPOATHOCTL TOro, YTO BbilLMA U3
CTpOsi BTOpas NIMH3a.

61. [1Ba cTpernka genatoTt No 0g4HOMY BbICTpeny B 04Hy MULIEHb. BeposTHOCTL nonagaHna ans
nepsoro cTpernka pasHa 0,9, ansa sToporo — 0,86. HanTu n noctpontb (PyHKLMIO pacrnpeneneHuns
crny4vanHon BenunyunHbl X - 4mcna nonagaHui B LEnb.

62. BeposaTHOCTb ycnewHo caaTb ak3ameH paBHa 0,6 ons nepsoro ctyaeHta n 0,8 — y BToporo.
CocTtaBuTb pag pacnpeneneHust cnyvyanHon BenmumHbl X - ymMcna cTyQeHToB, YCrneLHO
CAaBLUNX 3K3aMeH C NepBoro pasa.

63. HenpepbiBHas cnyyaiHas BENUYMHa 3aaaHa NNoTHOCTLIO pacnpeaeneHus
0, mpux <0,
l .
f(x)=9—sinx, npu 0<x <7,
2
0, pu x> 7.

Haintn maTemaTtuyeckoe oxugaHve, ANCNEPCUIO U cpeaHee KBaapaTnyeckoe OTKITOHEHME 3TON
cnyyYyanHown BENUYUHbI.

64. Cny4ariHasa BenvunHa 3agaHa (pyHKumen pacnpeaeneHms

0, mpux<A4,
F(x)=140,25x", npuA<x<B
l, mpux>B.

HainTtn 3HauyeHus A,B , MateMaTn4eckoe oxmagaHme n gucnepcuio CJ'Iy‘-I&I7IHOI7I BENMUYUHbI X .

MprMepbl TECTOBBLIX 3a4aHUN

2 cemecTp



1. Nyctb a— vncno, 4,B,C — maTpuubl (NpegnonaraeTcs, YTO MaTpuubl Takme, YTo durypupyrowime
HWKE NpoM3BedeHUss MaTpuL, onpeaeneHsl). Kakoe M3 crneayrowmx COOTHOLIEHU, BOOGLLE roBopsi, HE
BEPHO?

a) (AB)C = A(BC),06) (A+B)C=AC+BC,B) A(B+C)=AB+ AC,r1) AB = BA,

n) a(AB)=(aA)B = A(aB),r) (AB) =B"4".

3 1
2. Beluucnntb onpegenutens matpuubl 4 :( 5 J.

3. Kaknm 13 cnocoboB MOXHO HaNTK pelueHne Niobon cucTemMbl ypaBHEHWNIA?
a) Metogom Kpamepa, 6) matpuyHbiM cnocobom, B) metogom [faycca.

4. CKONbKO BCEr0 pasfnnyHbIX PeLLIEHNn He MOXET MMETb CUCTEMA NIMHENHBIX YPaBHEHUA?
a)0, 6) 1, B) 2, r) 6eckoHe4Hoe Yncno.

5. YpaBHeHve y = kx + b HasblBaeTCs ypaBHEHWEM MPAMON C

2

2
X
6.YpaBHeHme —7"+2%-:1 Ha3blBaeTCA KAHOHNYECKMUM YpaBHEHNEM
a

. sinx
7. TMepBbiM 3amevaTenbHbIM Npeaenom HasbiBaetTca lim

l"IeMy paBHO 3Ha4YeHue nepBoro
x—>0  x

3amevarernbHoro npegena?

. Y
8. BTopbim 3amevaTernbHbIM NpeaenomM HasbiBaeTcs hm[1+— . 3HayeHne BTOPOro 3ameyaTesibHOro

X—>®0 X

npeaena paeHo
a)0,6)1,8) e,r) e, o) ©.

9. Bbluncnutb 3HaveHne pyHkumn (xsin x)’ (nponssBoaHom oT xsinx ) npu x =0.

!

y X
j (nponsBogHoOM OT

ynpu x=0.

COS X

10. Bbolumcnutb 3Ha4YeHne yHKUUn (
COS X

3
11. BblumcnuTb '[xzdx.
0

12. Myctb npn x €[a;b] f(x)=>0. Torga nnowagb urypsl, 3akno4eHHOM mexay ockbio abcuwmcce,
rpacouKom pyHKUMM y = f(x) U NpsMbIMU X = a, x =b paBHa

a) [ f'(x)dx, 6) f(b)~ f(a),B) % [fCoyde, ) [ fo)dx.

4 cemecTp

1. BcTaBbTe nNponyLieHHoe npunaraTensHoe, oTBevatoLee Ha BONpoC «Kakom»
®yHKUMs z = f(x;y) HasbiBaeTcA B Touke M (x,;),), €CN1 OHa
1) onpegeneHa B 3TOW TOYKE U HEKOTOPOW €€ OKPECTHOCTMN,
2) umeet npegen lim f(x;y),
X—>X,
Y=Y
3) aTOT Npeaen paBeH 3HaYeHuIo OYHKUMKM z B Touke M, T.e. xlg)rg Ss)=f(x:2,)-
B 0
Y=Y

— 42 5 o ,
2. YactHasa npousBoaHas yHKUMK z = x” +3xy+y” N0 NEpeMeHHON x, T.e. z, paBHa
a) z. =2x+3y,



6) zl =2y+3x,
B) z/ =2y +3x+5)°,
rz =0.

3. BbluncnuTtb 4BONHON MHTErparn ”xde noobnactm D,rae D: x=1, x=3, y=0, y=2.
D

OteeT: __.
OTBeT BBEAUTE B BUAE Yncna.

4. BolpaxeHve Bnga z=x+1iy,rae x U y — AeNCTBUTENbHbIE YMCna, a | — MHUMas eanHuua,

Ha3blBaeTcH

a) KOMMIIEKCHbIM YMCIOM,

6) AencTBUTENbHBIM YACITOM,
B) HaTypanbHbIM YACIIOM,

r) LenbiM YUCrom.

5. ®opma 3anucu z = r(cos @ +isin @) KOMMNIEKCHOro Yucna HasblBaeTcs

a) TpuroHomeTpudeckomn popmon,
6) anrebpanyeckon hopmon,

B) 9KCMNOHEHLUManbHoOn hopmMon,
r) HEeT NpaBUNbHOro OoTBeTa.

6. BcTaBbTe NponyLLEHHOE NpunaratenbHOE, OTBEYAIOLLEE HA BOMPOC KKaAKUM»
YpaBHeHVe, CBsi3blBatoLLLEE HE3ABUCKMYH NEPEMEHHYIO, UCKOMYHO (DYHKLIMIO

1 ee Npou3BOAHbIE, Ha3biBaeTCs ypaBHEHNEM.
dy x
7. O6wee peweHne andpdepeHUnanbHOro ypaBHEHS d_ =—, MOXHO 3anucarb B Buae
Xy
2 2
a) RANEL I ,
2
6) y=3x+Inx,
B) ' =3x"+c,
rNx=c.

8. BBeguTe nponyweHHoe cyulecTBuTernibHoe B TBOPUTESIbHOM Nagexe

0
Bb|pa)KeHV|e BMnaa Zun =U, +1/l2 +...+1/ln +..., rge U,Uy, oo U . —ﬂeﬁCTBMTeHbele NI KOMMIeKCHbIEe
n=1

Yuycna, Ha3blBaeTCA YNCITOBbIM

9. Ecnm limu, # 0 vnu aTOT Npeaen He CywecTByeT, TO COOTBETCTBYIOLLMIA YNCTIOBOW PAL,

n—>®0

0

Do, =y o, +
n=l1

a) pacxoguTtcs,

©) cxoguTcs,

B) He CyLlecTByeT,

r) ABNAETCS rapMOHNYECKUM.

10. BcTaBbTe NponyLeHHbIN rnaron.

o0
Ecriv cTeneHHoOn psip Y a,x" =a, +ax+...+ a,x" +... npu x = x, # 0, TO OH a6COMOTHO
n=0

CXOoOuUTCA Npun BCEX X, yOAOBNETBOPALWNX HEPABEHCTBY |X| < |X0| .



MprMepbl KOHTPOSbHO-U3MEPUTENbHbLIX MaTepuanos:

1 cemecTtp
KonTpoabHo-usMeputebHbIi MaTepuaa Ne 1

2y+z+3x=1;
1. Pewwmrs cucremy ypasHenuii metosiom Kpamepa: <4z +5y+6x =-2;
8y+9x+7z=3.

2. Pemenue cucrem JMHEHHBIX ypaBHeHUH. Teopema Kponekepa-Kamnemm. AMTopuT™ OTBICKaHHS PEIICHUS
[IPOU3BOJILHOM CUCTEMBI TMHEHHBIX YpaBHEHUH.
3. HenpepslBHOCTh PYHKIIUH B TOYKE M HA MPOMEXKYTKe. HempephIBHOCTh HEKOTOPBIX OCHOBHBIX 3JICMEHTAPHBIX

byHKIMHA.
4. Beruncnuts lim 3+—21
n—o0 3+271+
2 cemecTp

KonTponbHo-u3MepuTebHbIi MaTepuaa Ne 1

1. HMHTerpansl OT HENMPEPHIBHBIX (DYHKIHMHA 110 6ECKOHEYHOMY MTPOMEXYTKY HHTETPHPOBAHMUS: OTIPEIeIICHIE, CBONCTBRA,
MIPU3HAKHA CXOIUMOCTH.

2. Haiit npou3sBogHy0 QYHKIUH y = | +arcsin x .
N sin xdx
3. Haiitu uaterpan I _—
I-cosx

4. Tlycte mpu x €[a;b] f(x)=0.Toraa miomans GUrypsl, 3aKII0YEHHON MEXIY OCbIO abciuce, rpagukoM (QyHKINH

y = f(x) nnpsAMBIMU X =a, x =b paBHa

Q) [ £00de.6) SO f@).m) <[ £ ) | Fods

3 cemecTp
KonTponbHo-u3MepuTe/ibHbIA MaTepuan Ne 1

1. TlonsTue u rpadgudeckoe n300pakeHNE KOMIUIEKCHBIX YHUCET.
2. Haiitu unrerpan ” f(x;y)dxdy, ecnim f(x;y)=xy+1,a obnacte D orpannuena quHusmMu x=1; y=0; x+2y=7.
D

4 cemecTp
KonTpoabHo-usMeputeabHbIii MaTepuajg Ne 1

1. Meron Bapuaiuu nIpou3BOJIBHBIX MOCTOSIHHBIX TIpH pemtennn JIHIY Broporo nopsaka. Teopema o HaloXeHUH
pelieHui.
2. WuterpanbHbIi npusHak Kommy s 3HaKOTIOI0KUTENBHBIX YUCIOBBIX psIoB. O000IEHHBI TApMOHHYESCKUAN PSII.

+0 n
3. HccnenoBats psifi Ha CXOJHUMOCTB: Z(amsinlj .
n

n=1

4. Pewmnts supdepennnansaoe ypapaerne: y" = (x* +1)e >, eciu 3a1aHbl HAYaIbHBIC YCIOBHSL: y(0)=11 y'(0)=1.

0
5. Ecmu limu, # 0 uiu 3TOT npezen He CyLIeCTBYET, TO COOTBETCTBYIOIIUM YUCIOBOH Pl Zun =u +u, +...tu, +...

n—w
n=1

a) pacxoaurcs,

0) cxomurcs,

B) HE CYLIECTBYET,

T') SIBJISIETCS] TADMOHUYECKUM.

OnucaHne TexHonormm npoBegeHus. [lpomexyToyHaa aTTecTaumss N0 OUCLMNIINHE
«MaTematuka» nposogutcs B popme ak3ameHa (1,2,4 cemecTpbl), auddepeHumpoBaHHoro 3adveta (3
cemecTp).

Mo peweHnto kadeapbl OLEHKM 3a dK3ameH/3a4eT MOryT ObiTb BbICTaBMEHbl MO pe3ynbTraTtam
TEKyLLen ycneBaemocTy 0byyaloLlerocs B Te4eHne CeMeCTpa, HO He paHee, YeM Ha 3aKIYUTENbHOM



3aHATMK. [na atoro oby4varowemMyca HeobxoomMMOo HanucaTb Kaayl U3 ABYX KOHTPOSbHbIX paboT He
MeHee, YeM Ha OLIEHKY «YAOBMETBOPUTENBHOY», NOCETUTL He MeHee 80% 3aHATUKN, akTUBHO paboTaTb Ha
3aHaTuaX. [Mpyn Hecornacum obyyarowerocsi, emy gaeTtcsl BO3MOXHOCTb MPOWTUM MPOMEXYTOUHYHO
aTTecTaumio Ha OOLLIMX OCHOBAHUSIX.

IMpomexyTouHas aTTecTaums, Kak NpaBumo, OCYLLECTBASETCH B KOHLE CeMecTpa.

MpomexyToyHas artTectaumsd no AUCUMNIMHE C MNPUMEHEHWEM 3FEKTPOHHOro 0by4deHus,
ANCTaHUMOHHBLIX oObOpasoBaTenbHbIX TexHorornn (ganee — 30, [OOT) npoBogutca B pamMkax
3MEKTPOHHOrO Kypca, pasmerteHHoro B AMOC (obpasoBatenbHbi nopTan « ANEKTPOHHbIN YHUBEPCUTET
BIr'Y» (LMS Moodle, https://edu.vsu.ru/).

Obyualowmecs, NpoxoasLine MNPOMEXYTOYHYH aTTecTaumo ¢ npumeHenvem [OOT, AOMKHbI
pacrnonaratb TEXHUYECKMMWN CpeacTBamMu U NporpaMmMHbIM obecrnedeHnem, no3eonsawmmMm obecneuntb
npoueaypbl attectauumn. OByyaroWMnca caMoCToATENbHO obecnevnBaeT BbINONIHEHWE HEOOXOAMMbIX
TexHudecknx TpeboBaHMA ANA  MpPOBEAEHMS MNPOMEXYTOYHOM aTTectauMm C  NPUMEHEHUEM
ANCTaHUMOHHbIX obpa3oBaTernbHbLIX TEXHOOMMNA.

NpoeHTndukauma nmnyHOCTM oByvalowlerocs npu MNPOXOXAEHUMM MPOMEXYTOYHOW aTTecTtaumm
obecneynBaeTca NocpeaCcTBOM WUCMNONb30BaAHWS KaxabiM 00yyalowmMMcs MHOMBMUAOYANbHOrO NornHa u
napons npu Bxoae B NMYHbIN KabuHeT, pasmeLlleHHbl B QMOC obpasoBaTenbHOM opraHmsaLmm.

B xome npoBegeHus atTtectaumm obyyarowemycs HeobxoguMmo OTBeTUTb Ha Bonpocbkl KUVM,
COCTOSILLLErO0 M3: [ABYX TEOpPeTUYeckKnx W ABYX NpaKTuydecknx BonpocoB (1 cemecTp), OZHOro
TEOPETMYECKOro, [ABYX MNPaKTUYECKMX W OOHOro TEeCTOBOrO BOMPOCOB (2 cemecTp), OAHOro
TEOPEeTUYECKOro WM OOHOr0 MPaKTU4ECKOro BOMPOCOB (3 ceMecTp), ABYX TeopeTudeckux, [OBYX
NpakTUYEeCKNX M OQHOrO TECTOBOro Bomnpoca (4 ceMecTp), ¥ A0ONOMHUTENbHbLIE BOMPOCHI 3K3aMeHaTopa.

Pesynbtatbl Tekywen artrectaumMm obyvarlollerocs  yduTbliBalOTCA  NpU  NpoBedeHun
NPOMEXyTOYHOWN aTTecTauuun crneayowmm obpasom: obyyatowmecs, nonyymsline 3a obe KOHTPOsbHbIE
paboThbl OLEHKN «OTNMYHO», OCBOOOXAAKTCA OT HEOOXOOMMOCTM OTBEYaTb Ha MpaKTUYecKne BOMPOCHI
KUM. O6y4atowmecs, nonyvmBlUME 3a KaXOyr KOHTPOSbHYHO paboTy OLEHKM, HE HUMXKE «XOpOLUOY,
ocBoboxgarTca OT HeobXxoAMMOCTM oOTBe4YaTb Ha OOvMH K3  npakTtuyeckux BorpocoB  KUMM.
Ob6yuvatowmecs, nonyymsLlume xoTa Obl 3a 0OQHY KOHTPOSbHYIO paboTy OLEHKY «HEeyOoBNeTBOPUTENBHOY
NN He SIBUBLUMECS Ha KOHTPONbHYI0 paboTy, Nony4yaroT AOMNOMHUTENbHOE NpaKTUYeCcKoe 3aaHne.

Tpe6OBaHI/IFI K BbIMOMHEHMWIO 3a4aHWN, LKanb! U Kputepmn oueHnBaHnA.

Kputepum oueHnBaHnsa KOMNETEHLNN LLikana oueHoK
Ob6yyaowmnca He Bnageet oOcHoBaMu y4ebHO-MporpaMMHOro martepuana, | «HeygoBneTBopuUTensHO»
0BHapyxun npobernbl B 3HaHUSAX OCHOBHOMO y4ebHO-NporpaMMHOro matepuana,
Jonyctun  nNpuHUMNUManbHble OWWOKM B BbIMOMHEHUU NPEAYCMOTPEHHbIX
nporpaMmmon 3agaHunim

Ob6yvaowmnca  BnageeTr  3HaHMAMU  OCHOBHOrO  y4eBHO-NMporpaMMHoOro | «YAoBneTBOPUTENBHO»
MaTepuana B obbeme, Heobxoaumom Ans AanbHenen y4ebbl n NpeacrosLen
paboTbl MO  cneunanbHOCTW, CNpaBWCA C  BbIMONIHEHWEM  3a[aHuMl,
npeagyCMOTPEHHbIX  MPOrpaMMon, 3HAKOM C  OCHOBHOW  NUTepaTypoMm,
pekoMeHoBaHHOW nporpammoi. OLeHKa «y[oBreTBOPUTENbHO» BbICTaBMNSAETCS
obyvarowmmcs, OOMyCTUBLUMM MOTPELIHOCTM B OTBETE Ha 3K3aMeHe U Mpu
BbIMOMHEHUN 3K3aMeHaLUMOHHbIX 3adaHui, Ho obnagawwmm HeobXoAMMbIMU
3HAHUSIMW ONs UX YCTpaHeHus noA pykoBoAcTBOM npenogaeatens. OueHka
«YyOOBMETBOPUTENbHO» BbICTABNAETCH, €CNM CTYAEHT 3HaeT BCe onpeaeneHuns u
OPMYNNPOBKN YTBEPXKAEHUM NO KOHTPOIIbHO-U3MEPUTENBHOMY MaTtepuany.
Ob6y4yaowmnca nNonMHOCTb0  Bnageetr  3HaHUsSMWU  y4eBHO-NPOrpaMMHOro | «XopoLuo»
mMaTepuana, ycnewHoO BbINOMNHUN MPeayCMOTPEHHbIE B NporpamMme 3ajaHus,
YCBOWM OCHOBHYIO nuTepaTypy, PeKOMeHAOBaHHyio B nporpamme. OueHka
«XOpOLO» BbICTaBNAeTcs oby4valowmnmcs, MoKasaBlUM  CUCTEMATUYECKUN
XapakTep 3HaHUMW MO AUCUMMMMHE W CMOCOBHBIM K WX CaMOCTOATENbHOMY
NPUMEHEHNIO B NMPaKTUYeCKon aesatenbHOCTU. OLueHKa «XOpOoLloy BbIiCTaBMsieTcs
obyyaroLlemMycsi, eCrnvm OH MPaBUSIbHO M B MOJTHOM OObeMe OTBETUN HE MEHee,
yeM Ha 75% Bonpocos buneta

OueHka  «OTNUYHO» BbICTaBnseTcd  oby4arommcs, 06HapyxmBwWUM | «OTANYHO»
BCECTOPOHHEE, CUCTEMATMYECKOe W TNybokoe 3HaHue y4eBHO-MporpamMMHOro
MaTepuana, ymMeHuMe CBODOOHO BLINOMHATE 3agaHusa, npenyCMOTPEHHbIe
nporpaMmMon,  YCBOMBLUMM  OCHOBHYID  MporpaMMmy U 3HakOMbIM  C
OOMNOMNHUTENBbHON  NUTEepaTypon, peKOMeHAOoBaHHOW nporpammon. OueHka




«OTINMMHYHO» BbICTaBJ1AETCHA 06y‘-IaIOLLI,I/IMCF|, YCBOMBLLUMM B3aMMOCBA3b OCHOBHbIX
MOHATUN AUCUMMNMAMHBI B WX 3HadeHuuM Ana npuobpetaemon npodeccuu,
npoABMBLLMM  TBOpYecKue cnocobHocTn B NMOHUMaHUN, N3ITOXKEeHNN n
ucnonb3oBaHUM  yyebHo-nporpamMmHoro maTtepmana. OueHka  «OTIMYHO»
BbICTaBJIAE€TCHA, €eCln 06yqa+ou.|,vu7|0ﬂ B NOMHOM 00beme u npaBuIibHO OTBETUJT Ha
BC€ BOMNPOCHI KOHTPOJIbHO-N3MEPUTESIbHOIo Matepumana
20.3 PoHA oueHOYHbIX cpeaAcTB cthOPMUPOBAHHOCTU KOMMNETEHLUN CTYAEHTOB, PEKOMeHAYeMbIN
AN npoBeAeHUs1 AMarHoCTUYecKux pabor
OlNK-4 CnocobeH nnaHvpoBaTb paboTbl XMMWYECKOW HanpaBneHHOCTW, obpabaTbiBaTb M
WHTEpnpeTupoBaTb MNOSyYEHHble pe3ynbTaTbl C  WCMOMb30BaHUWEM TEOPETUYECKUX 3HaHUA U
NPaKTUYECKNX HABbIKOB peLleHns MaTeMaTUYEeCKNX N PU3NYECKNX 3aaau
OlK -4.1 Ncnonb3yeT 6a3oBble 3HaHUA B 06nacTv MaTtemMaTuKM M U3NKM NpU NNaHUpoBaHUKM paboT
XUMNYECKOWN HanpaBneHHOCTH
3HaTb: KOHLenTyasbHbl€ OCHOBbLI METOL0B pPeELUeHUs 3aday B npegMeTHon obnacTi; OCHOBHbIE METOAbI
AoKasaTenbCTBa MaTeMaTUYECKUX YTBEPXKAEHUA, MeToAbl 06paboTKN YMCNOBBLIX BENNYMH
YMeTb: hopMynupoBaTtb YTBEPXKAEHMS W [OKa3blBaTb TEOpPEMbl, ONpeaendATb anroputM u npasuna
pelueHns 3agaym
BnageTb: TeopeTMyeckMMn NoAxXo4amMm K CO3LaHWI0 MaTeMaTuyeckux moaenen; HaBblkamu paboTbl B
NHPOPMAaLIMOHHbBIX COBPEMEHHbIX CUCTEMAX
OMNK - 4.2 Ob6pabaTbiBaeT [aHHble C MCNOMb30BaHWEM CTaHOapTHbIX CNOcoboB annpokcumauum
YNCNEHHbIX XapaKTePUCTUK
3HaTb: cTaHA4apTHblE METOAbI annpPoOKCMMaLLMK YUCTEHHBIX XapakTePUCTUK N 0b6nactn nx npuMeHeHus
YMeTb: NPUMEHATb METOAbI M NOAXOAbI MaTeMaTUKM ANS peLleHns KOHKPETHbIX 3aday
BnageTtb: HaBblKaMKn NPaKTUYECKOro NCMonb30oBaHNa 6a30BbIX 3HAHWUIA N METOL0B MaTeMaTuKm
OlNMK — 4.3 WHTepnpetvpyeT pe3ynbTatbl XUMWUYECKMX HAOMAEHUWA C  MCMNONb30BaHUEM
MaTeMaTUYECKUX N PU3NYECKNX 3aKOHOB M NpeacTaBreHunn
3HaTb: OCHOBHbIE 3aKOHblI MaTeEMaTUKM, MaTeMaTU4eCckne MoLenm XMMMYeCcKnx npoLeccoB
YMeTb: rpaMOTHO 1 NpaBUIbHO NPEACTaBNATbL CBOM pe3ynbTaThl
BnageTtb:  MCTOYHWMKaMM  MHOpMauMW, HaBblkamMu  paboTbl C  NuTepaTypon, MeTogamu
CaMOCTOATENbHOro 0by4yeHUs HOBbIM 3HAHMAM WM crnocobamy X NpUMeEHeHus B NpodeccuoHanbHOM
OeaTenbHOCTU
[MepeyveHb 3agaHnn OANg oueHKN cpOpMUPOBAHHOCTU KOMMETEHLNN
1) 3akpbITble 3a4aHna (TECTOBbIE, CPEOHUN YPOBEHL CNOXHOCTU):
1. Tyctb a— uucno, A4,B,C — maTpuubl (npeagnonaraetcd, 4YTO MaTpuubl Takue, 4TO

durypupyoime Hmxke NpoU3BEdEeHUs MaTpuu, onpedenexsl). Kakoe w3  cnegyowmx
COOTHOLLEHUI, BOOOLLIE rOBOpPS, 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) = (aA)B = A(aB), ) (A4B)" =B™ A" .

OtBeT: T)

2. Kaknm 13 cnocoboB MOXHO HanTh peLueHne nobon cMcTeMbl MMHENHBIX YPaBHEHNN?
a) Metogom Kpamepa, 6) maTpryHbiM cnocobom, B) metogoMm [raycca.

OrtBerT: B)

3. CKOMnbKO BCEro pasnmnyHbIX PeLleHNn HE MOXET UMETb CUCTEMA NIMHENHBIX YPaBHEHNIN?
a) 0, 6) 1, B) 2, r) 6eckoHe4HOE YnCO.
OrtBerT: B)

. IR}
4. BtopbiM 3amevaTesibHbIM MpedenioMm  HasblBaeTcs 11m(1+—j. 3HayeHne BTOpPOro

X—>0 X

3amMeyaTenbHOro npegena paBHoO
a)0,6)1,B) e, ) e, n) «.
OrtBerT: B)



5. MNyctb npu x €[a;b] f(x)=0. Toraa nnowaab urypbl, 3akno4eHHON Mexay ocbto abcumce,
rpaduKkomM PyHKUUKN y = f(x) N NPAMbIMU x = a, x =b paBHa

) [f'(x)dx 6) £(®)- f(@). ) [ F()de. ) [ .

OtBeT: 1)
6. YacTHasi npousBoaHas yHKUMM z =x’ +3xy+ )’ MO NepeMeHHON x, T.e. z, paBHa

a) z. =2x+3y,

)z,

6) z/ =2y+3x,

B) z. =2y +3x+5)°,
r)z. =0.

OrtBerT: a)

7. BblpaxeHue Buga z=x+iy, rge x n y — AeNCTBUTENbHbIE YNCNA, @ | — MHMMadA eguHuua,

Ha3bliBaeTCs
a) KOMMMEKCHbIM YUCIIOM,

0) oenCTBUTENbHBIM YNCIIOM,

B) HaTyparbHbIM YMCIIOM,

r) LesibiM YMCIIOM.

OrtBerT: a)

8. dopma 3anucK z =r(cos @ +isin @) KOMMIEKCHOrO Y1Cria HasblBaeTCs

a) TPUroHoMeTpu4eckon hopmon,
0) anrebpandeckon goopmon,

B) 9KCNOHeHUmansHon hopmown,
r) HET NpPaBWUMbHOrO OTBETA.
OrtBerT: a)

d
9. O6uwee pelleHne anddepeHLmansHOro ypaBHeHUS d_y:ﬁ, MOXHO 3anucaTb B BUae
X

y

X2
=——+c,

2
Y
a ~
) 2
06) y=3x+Inx,
B) »' =3x"+c,
rN x=c.
OrtBerT: a)

10. Ecnm limu, # 0 wnun 3TOT Npefern He CyLecTBYeT, TO COOTBETCTBYOLLMI YACIIOBON psAf

n—»0
Do, =y o, +

a) pacxoauTcs,

6) cxoguTcs,

B) HE CyLLeCTBYeT,

r) ABNS€TCA rapMOHNYECKNM.
OrtBerT: a)

2) OTKpbITbIE 3a4aHUg (TEecToBble, cpeaHU YPOBEHb CIIOXHOCTU):

3 1
1. Bblumcnutb onpegenutens matpuubl A :( 5 lj'

OteT: 5
2. YpaBHeHue y =kx+b Ha3blBaeTCHA ypaBHEHMEM NPSAMOK C



OTBeT: yrnoBbiM KO3MPULMEHTOM.
2 2

X
3. YpaBHeHune —2+Z—2 =1 Ha3blBaeTCHA KAHOHUYECKUM YpaBHEHNEM
a

OTBeT: annunca.

. sinx
4. MNepBbIM 3aMevaTesibHbIM NpeaenomM HasbiBaeTca lim——. Yemy paBHO 3Ha4yeHwe nepBoro

-0 x

3ameyvartenbHoro npegena?
OTBeT: 1.

5. BblunMcnuTb 3Ha4YeHne pyHKUMK (xsinx)’ (NPOM3BOAHOM OT xsinx) Npy x =0.
OtgerT: 0.

!
6. BbluncnuTb 3HayeHne pyHKumnmn (npomnsBogHon oT )ynpu x=0.
COS X COS X

OtserT: 1.

3
7. Bblumcnutb szdx.

0
OtBerT: 9.
8. BcTtaBbTe nponyLleHHoe npunaraTenbHoe, OTBeYaroLee Ha BONPOC «Kakony»
PyHKUMA z = f(x;y) HasblBaeTcA B Touke M (x,;y,), €CNn1 OHa

1) onpepeneHa B 3TON TOYKE N HEKOTOPOW €€ OKPECTHOCTH,
2) umeet npegen lim f(x;y),
et
3) 9TOT npeaen paBeH 3Ha4YeHuo PYHKLUUKN z B TOYKe M, T.€. lim f(x9)=f(x;) -
e,

Y=o

OTBeT: HENPEPbLIBHON.

9. BctaBbTe NponyLeHHoe npunaraTeribHoe, OTBevalLee Ha BONPOC «Kaknm»
YpaBHeHVe, CBA3bIBAIOLLIEE HE3ABUCMMYIO NEPEMEHHYIO, ICKOMYHIO (DYHKLNIO

N ee Npon3BOAHbLIE, HAa3blBaeTCA ypaBHEHNEM.

OTtBeT: anddepeHumanbHbIM.

10. BBeanTe nponyLieHHoe CyLLIeCTBUTENbHOE B TBOPUTENBHOM Nagexe

BblpaxeHne BUAa D u, =u, +u, +..4u, +..., TAE u,lUy,...,u,,... — AEACTBUTENbHbIE UMK

n=1
KOMMSEKCHbIE YMcna, Ha3blBAeTCs YNCITOBbIM
OTBeT: psgom.

11. BcTtaBbTe nponyLLeHHbIN rnarosi.

Ecnu ctenexHomn pag Zanx” =a,+ax+..+ax"+.. npu x =x, =0, TO OH abCONTHO
n=0
CXOUTCS NPV BCEX x , YAOBMNETBOPSIOLLMX HEPABEHCTBY |x| < |x,|.

OTBeT: cxoguTcs.
Kputepum n wkanbl oueHnBaHma 3agaHnm ®OC:

1) 3apaHung 3akpbiToro Tvna (Bbioop 04HOro BapraHta oTBeTa, BEepHO/HEBEPHO):

e 1 6ann — ykasaH BepHbIN OTBET;
e 0 6annoB — yka3aH HEBEPHbIN OTBET.



2) 3agaHng oTKpbITOro Tuna (KOPOTKUM TEKCT):

e 2 6anna — ykasaH BepHbI OTBET;
e 0 6annoB — yka3aH HEBEpPHbI OTBET.

3) 3agaHung oTKpbITOro Tna (4YMcno):

e 2 6anna - ykasaH BEepHbI OTBET;
o 0 6annoB — yka3aH HEBEPHbIN OTBET.

3apaHusa pasgena 20.3 pekoMeHOYTCS K UCMONb30BaHUIO NpuY NPOBEAEHUM ANArHOCTUYECKUX
paboT C Uenbl OLUEHKM OCTaTOYHbIX pPe3ynbTaTOB OCBOEHUS OAaHHOW AUCUUNIUHBI (3HaHWW,
YMEHWUN, HaBbIKOB).
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	Уметь: грамотно и правильно представлять свои результаты
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