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1. Kog 1 HaumeHoBaHMe HanpaBreHUs NOAroToBKU/cneynanbHOCTU:

04. 05. 01 dyHoameHTanbHag 1 NpuknagHag XxMumMus

2. Mpodunb noarotoBku/cneymnanmsauma:dyHgameHTanbHas XuMma B npoeccroHanbHOM
obpasoBaHun

3. KBanudukauums (cteneHb) BbINyCKHUKA: crieumnanuct
4. dopma obyyeHUsA: o4yHas

5. Kacbegpa, oTBevarowas 3a peanusauuio QUCLUMNIINHLIL: Kadeapa ypaBHEHU B YACTHbIX
NPOV3BOAHbIX U TEOPUN BEPOSTHOCTEN MaTeMaTUYECKOro goakynbTeta

6. CoctaBuTenu nporpammbi: JlornHoBa EkatepuHa AnekcaHapoBHa, kaHanaaTt puamnko-
MaTeMaTUYECKMX HayK

7. PekomeHpaoBaHa: Hay4HO-MeTOOMYECKMM COBETOM MaTteMaTU4eCcKoro pakynbreTa.
MpoTtokon Ne 0500-05 ot 27.05.2019.

8. YueOHbIM roa: 2019-2021 CemecTp(bl): 1-4

9.lenun u 3apgayum y4e6HON ANCLUNIIUHDI:

Llenisimu oceoeHusi y4ebHoU OucyurniuHbl S611sK0mcs:

- cchopmmpoBath y CTYAEHTOB LENIOCTHOE MOHMMAaHWE U NpeacTaBneHne 0 maTemaTuke,
Kak O4HOM M3 BeayLmnX ANCLMNITMH €CTECTBEHHOHAYYHOro LMKNa;

- BblpaboTaTb YCTOMYMBbIE MaTEMATUYECKME 3HAHUS, YMEHUS N HaBbIKN, HEOOXoaMMble
ANSA N3y4eHns opyrmx UCUUNANH NO CNeumnanbHOCTY;



- o6ecneynTb BO3MOXHOCTb M CNOCOBHOCTb MPUMEHEHNSI B CBOEN NPOGECCUOHANbHOM 1
Hay4YHOW OeATeNbHOCTM MaTeMaTU4ecknux qopmManunu3moB U Moaesnen.

3adayu y4ebHoU OuCyuUmnIuUHbI:

- BblpaboTaTb HaBbIKM pelleHus 3adad, COOTBETCTBYHOLUMX YPOBHKO CHOXHOCTU WU
coagepxaHuto kypca «MatemaTunka;

- [aTb OCHOBHblE onpeaeneHns, NOHATUS, POPMYIrbl, aKCUOMbI, YTBEPXOEHUS, TEOPEMbI
N CNeacTBus K HUM 13 Kypca «MaTtemaTtumkay;

- BblpaboTaTb HaBblkM MaTEMaTUYECKOrO MbILIMEHWS, NOCTAHOBKN 3a4ad, NOCTPOEHUs
normyeckn o60CHOBaAHHOIO peLLeHns;

- cthopmupoBaTb NMOHMMaAHWE OCHOBHbLIX METOAOB MaTeMaTU4ecKoro aHanmsa SiBNeHun
€CTEeCTBO3HaHUS;

- AaTb npeacTtaBrieHMe O MaTeMaTU4YeCcKOM MOAENUPOBaHUM SABMEHWUA, BO3HUKAOLLNX
npv aHanmn3e XMMMYeCcKnx NpPoLEeccoB.

10. MecTo y4yebHOM AncuMNUuHbI B cTpyKType OOIM: OQucunnnuHa «MaTtemaTtumkar
OTHOCUTCS K Ba3oBor YacTn MaTemMaTn4eckoro n ectecTBeHHoHay4YHoro umkna (b1) O m
ABNSAETCA COCTAaBHOW YacCTbo 3TOr0 MOAYMS.

MpucTynas K n3yyYeHmto JaHHOW OUCUMMAMHBI, CTYOAEHTbl AOMKEH UMETb TEOPETUYECKYHD
N NpakTU4eCcKyto NOAroToBKy no anrebpe n Hayanam aHanusa, no reomMeTpuu, T. €. BnageTb
MaTeMaTUyYeCKMmMm 3HaHUAMN, YMEHUAMM n HaBblKamu, nony4YeHHbIMU B
obuieobpasoBaTeNibHbIX YYpPEXOEHUAX.

M3yyaembin kypc «Martematuka» SBNAETCA NPeALWecTBYWMM W HepaspbiBHO
CBA3aHHbIM C  TakKMMu  gucumnnmHammn  6GasoBon  yactu  MaTemaTtmyeckoro  u
€CTEeCTBEHHOHAYy4YHOro uUukna, kak obwasa gusmka, nHgopmatmka, a Takke Co crnegylowumm
ancumnnuHammn npodpeccnoHansHoro umkna (b3):

- obLas n HeopraHn4eckas XMMUs;

- COBpPEMEHHAs aHanuMTMyeckasa Xumus;

- COBpeMEHHast omanyeckast Xmmus;

- XMMus TBEPAOro Tena;

- MeTOAbl BbIYUCIIEHWUI;

- (PM3MKO-XMMUS N TEXHONOMMSA MaTepuarnos.

11. MnaHupyemble pe3ynbTaTbl O0y4YeHMSA MO AucuMNUMHe/MoAaynio (3HaHUA, YMEHUSA,
HaBblKWN), COOTHECEHHbIe C NMMaHUPYyeMbIiMU pe3yfibTaTaMu OCBOEHUA obpa3oBaTeNibHOM
nporpamMmbl (KOMNETEHLUUAMN) U UHAUKATOPaMM UX OOCTUXKEHUA:

Kog HasBaHue Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMneTeHuuu
OrK-4 CnocobeH OlK-4.1 | Ncnonb3ayeT 3HaTb:  KOHUenTyanbHble OCHOBbI  METOAOB
nnaHmMpoBaTb fa3oBble 3HaHMA B | peweHMs 3agad B npegmeTHom obnactu;
paboTbl obnactu OCHOBHbIE mMeToabl JokasaTtenbcrBa
XUMUYECKON MaTeMaTuku M | MaTeMaTn4eckux YyTBEPXOEHUN, MeToabl
HanpaBMneHHOCTN, hn3mKn npu | 06paboTkn YNCNOBBLIX BEMWNYNH
obpabatbiBaTh 1 nNaHMpoBaHnm
nHTepnpeTnposaT paboT xumuyeckon | YmMeTb:  (DOPMYnMpoOBaTb  YTBEPXOEHUS U
b NOSy4YeHHble HanpaBneHHOCTH [0Ka3blBaTb TEOPEMbI, onpeaensTb anroputm u
pe3ynbTathbl C npaBuna peLleHunsi 3agaym
MCrnonb3oBaHeM
TEeopeTUYeCcKnx Bnagetb: TeopeTudeckMMu  nogxodamu K
3HaHWN U co34aHuo MaTeMaTn4eCckux mogenew;
NpaKkTUYeCcKmX HaBblkamy  paboTbl B MH(OPMALMOHHbIX
HaBbIKOB COBPEMEHHbIX CUCTEMaX
peLueHus OlK-4.2 | ObpabaTbiBaeT 3HaTb: cTaHgapTHble MEeToAbl anmnpokcUMauum
MaTeMaTn4eckmnx OaHHble C | YNCMEHHbIX XapakTepucTuk wun obnactm wux
1 OU3NYECKMX ncrnonb3oBaHMeM npUMeHeHns
3ajad CTaHAapTHbIX
cnocoboB YMeTb: MpuUMeHsaTb  MeTodbl WM noaxodbl
annpokcuMmauum MaTeMaTUKM A4S peLleHns KOHKPeTHbIX 3adad
YMCIEHHbIX




XapaKTepucTuk Bnagetsb: HaBbIKaMK NpaKTUYEeCcKoro
ucnonb3oBaHns 0a30BbIX 3HaAHWA W METOAOB
MaTeMaTukm

OlK-4.3 | NHTepnpeTtupyet 3HaTb:  OCHOBHblE  3aAKOHbI MaTeMaTuKu,

pe3ynbTathl MaTemaTu4eckme mMogenu XUMUYECKMX

XUMUYECKMX npoLieccos

HabnogeHun c

NCNonb30BaHNEM YMeTb: rpaMOTHO M MpaBUIbHO MNpPEeACcTaBnsTb

MaTemMaTU4eCcKMx WU | CBOUW pe3yrnbTaThl

pusnyecknx

3aKOHOB n | BnageTtb: UCTOYHMKaMKN MHOPMaLIMK, HaBblkamu

npeacTaBneHun paboTbl c nuTepartypon, mMeToaamu
CaMOCTOSATENbHOr0 OOYyYEHNs1 HOBbIM 3HAHUSIM U
crnocobamu nx NpUMEHeHs B
npodeccnoHanbHoN AesTeNbHOCTH

12. O6beM AMcuUnnuHbI B 3a4eTHbIX eanHuuax/yac. — 16/576.

dopma NPOMeXYyTOYHOM aTTecTaLum 3k3aMeH, 3K3aMeH, 3a4eT C OLEHKON, 3K3aMeH.

13. TpyaoeMmkocTb No Buaam yuyebHon paboTbl

TpygoemkocTb
Bug y4ebHol paboTbl Bcero o cemectpam
1 cemecTp 2 cemecTtp | 3 cemecTp 4 cemecTp
KoHTakTHas pabota 306 68 84 84 72
nexkummn 138 34 34 34 36
npakTnyeckme 170 34 50 50 36
B TOM yucre:
nabopaTtopHble - - - - -
KypcoBasi paboTta - - - - -
CamoctosTensHasa pabota 160 40 24 60 36
lMpomexyToyHas aTTecTtauns 108 36 36 - 36
WToro: 576 144 144 144 144
13.1. CopepkaHne AUCLUMNIINHBI
Ne n/n HanmeHoBaHue CogepxaHve pasgena AMCUUNIUHBI Peannsauus
pasgena pasgena
ANCUUNNNHBI OUCLMNITUHBI
C MOMOLLbIO
OHNanH-
Kypca, QYMK
1. Jlekuum
1.1 OnemeHThI MaTtpuubl. OCHOBHbIE NOHATUSA. [leCcTBMSA Hag MaTpuL.amu. -
nuHeHon anrebpbl | Onpegenutenn. OcHoBHble NOHATUSA. CBOWCTBA onpeaenuTenein.
HeBbipoxaeHHble MaTpuubl. OCHOBHbIe NOHATUSE. O6paTHas -
MaTpuua. PaHr matpuubl.
Cuctembl NUHeENHbIX ypaBHeHUn. OCHOBHbIE NOHATUSA. PelueHue -
CUCTEM NUHENHBbIX ypaBHeHun. Teopema KpoHekepa-Kanennu.
PelueHune HeBbIPOXAEHHbIX NUHENHbIX cuctemM. Popmynel Kpamepa. | -
PelweHune cuctem nuHenHbIX ypaBHeHUn meToaom [raycca.
Cuctembl NUHENHbIX OAHOPOAHbLIX YPaBHEHUN.
1.2 OnemMeHThI BekTopbl. OCHOBHbIE NOHATUSA. JIMHENHbIE ONepaumn Hag, -
BEKTOPHOW BekTopamu. Npoekuunsa BekTopa Ha ocb. PasnoxeHne sektopa rno
anrebpsbl opTaM KoopAuHaTHbIX ocen. Moaynb BekTopa. Hanpaenswowme
KOCuHycChI. [lenctBns Hag BeKTopamu, 3afaHHbIMU NPOEKLUAMMU:
NVHEerHbIe onepauun Hag BEKTOpaMu; paBeHCTBO BEKTOPOB;
KOMNNUHEeapHOCTb BEKTOPOB; KOOPAUHATLI TOYKU U BEKTOpA.




CkansipHoe npou3BefeHne BEKTOPOB 1 ero CBONCTBA.
BekTopHOE npoun3BefeHne BEKTOPOB U ero CBOMCTBA.
CwmelLaHHOe Npou3BegeHne BEKTOPOB 1 ero CBONCTBA.

1.3

AHanutunyeckas
reomeTpus Ha
MIOCKOCTH

Cucrtema KoopAuHAaT Ha NJIOCKOCTUN. OCHOBHbIE NMOHATUA; OCHOBHbIE
NpuUnoXeHnda metoga KoopamHat Ha NnitoCKOCTU; I'IpGOGPaSOBaHVIﬂ
CUCTEMbI KOOpAWHAT.

JInHum Ha nnockocTn. OCHOBHbIE NOHATUSA. PasnuyHbie ypaBHEHUA
I'IpFIMOVI Ha nnockocTn. OCHOBHbIE 3agayn C ﬂpﬂMOVI Ha MNMJ10CKOCTH.

JInHumM BTOPOro nopAaagka Ha niioCKOCTU. OCHOBHbIE MOHATUA,
OKPY>KHOCTb; annunc; runepbona; napabona.

1.4

AHanutunyeckas
reomeTpusi B
npoCcTpaHCTBE

ypaBHeHVIFI NOBEPXHOCTU U NMIMHNN B NPOCTPaHCTBEe. PasnnyHble
yYpaBHEHUA NITOCKOCTU B NMPOCTPaHCTBE. OcHoBHble 3agaum ¢
NJTIOCKOCTbIO.

PasnuyHble ypaBHeHMs NpsiMon B npocTpaHcTBe. OCHOBHbIE
3adayn ¢ npsiMor B npocTtpaHcTBe. OCHOBHbIE 3aga4un C NPSIMON U
NSIOCKOCTbIO B MPOCTPAHCTBE.

1.5

BeeneHve B
MaTeMaTU4YEeCKUN
aHanms

MuoxecTBa. [lencTButenbHble Yucna. Yncrnosblie MPOMEXYTKM.
OkpecTHOCTU TOYKN. DYHKLMA: NOHATUE DYHKUMM; rpadomk
DyHKLMK; cNOCoBbI 3aaHns PyHKLUKN, OCHOBHbIE CBOMCTBA U
XapakTepUCTUKM yHKUUKN; obpaTHas u cnoxHas yHKUNK.

Uucnosble nocnegosarteneHocTu. lNpeaen ymcnoson
nocnegosartenebHocTU. [peaenbHbIN Nepexos B HepaBeHCTBAX.
lNpenen MOHOTOHHOW OrpaHMYeHHON nocnenoBaTenbHOCTU. Yncno
e.

Mpeaen dyHKuMK B To4ke 1 Ha 6eckoHeyHocTU. OQHOCTOPOHHUE
npegensl. beckoHeyHo 6onblias pyHkuns. beckoHevHo manbie
yHKLMK: onpedeneHns u OCHOBHble TeopeMbl. CBA3b Mexay
dyHKUMeEN, ee npegenom n 6eckoHeYHO Manon pyHKUNen.

OcHoBHble TeopeMbl 0 npegenax pyHkuuin. NprsHakm
CyLeCcTBOBaHMs Npegenos.

MepBbI 1 BTOpOW 3amevaTenbHble npegensl. Cneacrems us
BTOPOro 3amevatenbHoro npegena dpyHkuun. CpaBHeHne
6ecKoHeYHO Manbix PYHKUMIA. JKBMBaNeHTHbIE HECKOHEYHO Marble
N OCHOBHbIE TEOPEMbI O HUX.

HenpepbIBHOCTb OYHKLMU B TOYKE M HA MHOXECTBE. TOYKM
paspbiBa pyHKUMM 1 ux knaccudukaumsa. OCHOBHbIE TEOPEMBI O
HenpepbIBHbIX PYHKUUAX. TeopeMbl 0 CBONCTBAX (PYHKLINNA,
HenpepbIBHbIX Ha OTPE3KeE.

1.6

OcHOBBbI

andbdepeHumansH
Oro ucyMUcreHus

MpousBogHasa pyHKLUUN OeNCTBUTENBHOIO aprymeHTa. dunsnyeckun
N reoMeTPUYECKMIN CMbICTbI NPOU3BOAHON (PYHKLMW B TOYKE.
YpaBHeHusA KacaTenbHON U HopManu K KpMBOW.

CBA3b mexagy anddepeHLMpyemMoCcTbio 1 HENPEPBLIBHOCTLIO
dyHKUMK. NMpounssogHas CyMmMbl, pa3HOCTW, NMPOn3BEAEHNS U
YacTHOro yHKUMI. MNMpounssogHas CroxHOW 1 obpaTHOW PYHKUMA.
Tabnvua Npon3BOAHbIX OCHOBHbIX 31EMEHTapHbIX (PYHKUWNA.

OunddepeHumnpoBaHme OyHKLNUNA, 3aaHHbIX HEABHO U
napameTtpuyecku. Jlorapudpmmyeckoe anddepeHumnposaHmne.
MpounsBoaHble BbICLLIMX NOPSAKOB PYHKLUUIA, 3aaHHbIX ABHO,
HESIBHO W MapameTpuyecku.

OudbbepeHumnan dyHKUUK: onpeaeneHne n reoMmeTpuyeckuin
cmbicn. OCHOBHbIE TEOPEMBI 0 AuddepeHLanax.
OunddepeHumansl BbICLLMX NOPSLKOB.

HekoTopble Teopembl 0 anddepeHLmnpyembix yHKUNAX. Teopembl
Ponns, Koww, JlarpaHxxa n cneactauns K HUM.

Mpasuna NlonuTtans. PackpbiTne HeonpeneneHHOCTeN pasnmnyHbIX
BMIOB.

Heobxoaumble n gocTaToyHble YCOBUA MOHOTOHHOCTU COYHKLUM
Ha nHTepBane. JlokanbHble 3KCTPEMYMbI PYHKLUMI: OonpeaeneHns;
HeobxoauMble U OCTAaTOYHbIE YCMOBUS NOKaNbHOro aKCTpeMyma
dyHKUMN. Hanbonbliee 1 HaumeHbLLee 3HaYeHUa PYHKLMKN Ha
oTpeske.




HanpaBneHus BbINyknocTu rpaduka gyHkuun. Toukm nepernba.
AcumnToTbl rpadmka yHkumun. ObLlasa cxema nccnegoBaHus
dYHKUMN N NOCTPOEHUS ee rpadmka.

dopmynbl Tennopa n MaknopeHa ansg yHKUMIA OAHOroO
OEeNCTBUTENbHOMO aprymeHTa.

1.7

HeonpeneneHHbin
WHTerpan

MNoHnaTne HeonpeageneHHoro nHTerparna. CeovicTBa
HeonpeageneHHoro nHTerpana. Tabnuvua OCHOBHbIX
HeonpegeneHHbIX MHTerpanos.

OCHOBHbIE METOAbI BbIMUCIEHNUST HEOMPEAENEHHbIX MHTErParnos:
HenocpeaCcTBEHHOIO UHTErPUPOBAHWNS; MOACTAaHOBKM U 3aMeHbI
nepemMeHHON; UHTENPUPOBAHUS MO YaCTSAM.

HekoTopble cBefeHus 0 paunoHanbHbIX pyHKUMaX. ApobHo-
paunoHanbHble pyHKLMK. [pocTeniume paunoHansHblie Apobu n nx
WHTErpypoBaHue.

WHTerpupoBaHue paumoHanbHbIX 4poGeN.

VHTerpupoBaHne nppaumoHanbHbIX (OYHKLNNA.

WHTerpupoBaHue TpUroHoMeTpuYeckmx dyHKUMIN. «Bepyinecs» n
«HebepyLmeca» nHTerpansi.

1.8

OnpepeneHHbli
WHTerpan

OnpeaeneHHbln UHTErpan kak Npeaern MHTerpanbHom CyMMbI.
HekoTopble cBoVCcTBa onpeaeneHHoro HTerpana.
"eomeTpryecknin n pmnsanvecknin CMbiCbl ONpeaeneHHoro
nHterpana.Popmyna HetoToHa-JlenbHuua.

OCHOBHbIE CBOWCTBa ONpeAeneHHOro UHTerpana.
OcHoBHble hopMyInbl U MeToAbl A BbIYMCIEHUS ONpeaeneHHoro
WHTerpana.

HecobcTBeHHbIe UHTErpanbl: UHTerpanbsl N0 6eCKOHEYHOMY
NPOMEXYTKY MHTErpMPOBaHUS; MHTErpanbl OT PyHKUMIA C 0cobom
TOYKON Ha OTpPe3Ke MHTErpPMpPOBaHUS.

1.9

DyHKUMK
HECKOMbKUX
nepemMeHHbIX

®PyHKUMKM OBYX NepeMeHHbIX. OCHOBHbIE MOHATUSI U ONpeaeneHus.
Mpegenebl dyHKUMA OBYX NepeMeHHbIX. HenpepbiBHOCTb OyHKLNN
OBYX nepemeHHbIX. CBoONCTBa OYHKUUIA, HEMPEPLIBHLIX B
OrpaHUYeHHON 3aMKHYTON obnacTu.

YacTHble npon3BodHbIE NEepBOro nopdanka (byHKLI,VII/I HECKOJIbKUX
nepemMeHHbIX U nxX reomeTpmquKMﬁ cMbich. YacTHble npon3BoHble
BbICLLUMX MOPALOKOB.

[OundepeHumnpyemMocTb 1 NonHeln guddepeHuman yHKUmMm
HECKOMNbKUX NnepemeHHbIx. [inddepeHunansl BbICLUMX NOPSAKOB.

[MponsBogHas CNoXXHOM PYHKLUMM HECKONBKMUX NePeMEHHBbIX.
CBONCTBO UHBaPWaHTHOCTM POPMbI MONHOrO AnddepeHumana
nepsoro nopsaka PyHKUNU HECKOITbKUX NEePEMEHHbIX.

OunddepeHumnpoBaHme HeABHbIX PYHKUNNA. Y paBHEHUS
KacaTelbHOW MITOCKOCTU M HOpMariv K NOBEPXHOCTU.

SKCTpeMyMbI (byHKLJ,VIl/I OBYX NepeMeHHbIX. OcHoBHble
onpeaeneHna n nNoHATUA. Heobxoaumble n goctaTouHble ycrnoBuA
J1I0KarnbHOro 3KCTpemyma (byHKLI,l/II/I OBYX NepeMeHHbIX.
Hanbonbliee 1 HaMMeHbLLee 3HaYeHUs (byHKLI,VII/I OByx
nepemMeHHbIX B orpaHquHHoﬁ 3aMKHyTOIZ obnactu.

1.10

KpaTHble
WHTErpansi

[OBoriHon uHterpan. OCHOBHbIE MOHATUA U onpeaeneHus.
[eomeTpuyecknin n pmnanvecknin CMbICrbl 4BOMHOIO MHTErpana.
OcHOBHbIE CBOMCTBA ABOVHOIO MHTErpana.

BblumcneHve ABOWHOMO MHTErpana B 4eKapTOBbIX NPSMOYTofbHbIX
koopauHaTax. PopMyna 3aMeHbl MePEMEHHbIX B ABOWHOM
nHTerpane. BelumcneHve ABOWHOMO UHTErpana B NonsipHbIX
KOOpAMHaTax.

TpoinHow nHTerpan. OCHOBHbIE MOHATUSA U ONpeaeneHus.
"eomeTpryecknin n ouUsnYecKUini CMbICIbl TPOMHOMO MHTerparna.
OCHOBHble CBONCTBA TPOMHOrO MHTErpana.

BbluncneHne TpOVIHOFO MHTEerpana B AeKapToBbIX MPAMOYIrOJibHbIX
KoopaunHaTax.

dopmyna 3aMmeHbl NepeMEHHbIX B TPOMHOM MHTerpare.
BbluncneHve TpOMHOro MHTErpana B UMIMHAPUYECKUX U
cpepmnyecknx KoopgmHaTax.
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KpuBonuHerHble
WHTEerpansl

KpuBonvHeiHble nHTerparssl nepsoro poaa. OCHOBHbIE MOHATHS.
OCHOBHbIE CBOICTBA KPUBONIMHENHOTO MHTErpana no AnvHe gyru.
MpaBrna n dopmysbl Ans BbIYUCIIEHNUS KPUBOSTMHERHOTO
MHTerpana nepsoro poaa.

KpuBonuHeriHbie nHterparnsl BTOporo poaa. OCHOBHbIE NMOHATMS.
OCHOBHbIE CBOWCTBA KPMBOIMHENHONO MHTErpana BTOporo poaa.
MpaBuna n opmynbl Ans BbIMUCIIEHUS KPUBOSTMHENHOIO
WHTEerpana BTOporo poaa.

dopmyna OcTporpagckoro-I'puHa. YcnoBsums He3aBUCMMOCTHU
KPMBOJIMHENHOrO MHTErpana BTOporo poaa oT nyTu
WHTErpypoOBaHUS.

1.12

KomnnekcHble
yucna

[MoHaTne n FpanVI‘-IECKOG VI306pa>KeHV|e KOMMJIEKCHbIX YKncer.
PasnnyHble q)OprI 3anncun KOMMMeKCHbIX Ynucern.

HeicTBust Hag KOMMNEKCHBIMUY YNCTTaMW, 3a4aHHbIMY B
anrebpaunyeckon popme.

HencTBnst Hag KOMMNEKCHLIMUY YNCTTaMW, 3aaHHbIMKY B
TPUroHOMETPUYECKOn hopMe.

1.13

OundbdepeHumanbH
ble ypaBHEHUSA

O6wme ceegeHusi o anddepeHUmanbHbiX ypaBHEHUSIX.
OnddepeHunanbHble ypaBHEHMS NEPBOro NOPsAAKa: OCHOBHbIE
NOHATMA 1 onpegeneHus. Teopema O CyLLEeCTBOBaHNM U1
€OWHCTBEHHOCTM pelleHns 3agadn Kowwn. 3agayn, npusogdiime K
anddepeHumnanbHbiM ypaBHEHNSAM. YPaBHEHMUS C
pasgensowmmmcs nepemeHHbimn. OgHopoaHble
anddepeHumnanbHble ypaBHEHMS.

JInHeriHble andpepeHumansbHble ypaBHEHNS NEPBOro nopsiaka u
MeToabl nx pelweHus: V. BepHynnu n Bapnaumm npon3BoribHON
noctosiHHon (Ilarpanxa). YpaBHeHue A. bepHynnu.

YpaBHeHune B nonHbix gnddepeHumanax. MIHTerpupyowmm
MHOXWTEND.

OunddepeHumnansHble ypaBHEHUS BbICLLMX MNOPSAAKOB: OCHOBHbIE
MOHATUA 1 onpefeneHns. Teopema O CyLecTBOBaHUU U
eMHCTBEHHOCTN pelleHns 3agayun Kowwu. nddepeHunansHelie
ypaBHeHus, gornyckaLwme NoHmxeHue nopsiaka.

JInHenHble anddepeHumnansHblie ypaBHEHUS BbICLLNX NOPSIAKOB.
JInHenHble ogHOpOAHbIE AnddepeHUnansHble ypaBHEHUS BTOPOro
nopsigka. CTpykTypa u HeKOTopble CBOMCTBA UX OBLLMX peLLeHN.
JInHenHble ogHopoaHble AuddpepeHumnanbHble ypaBHEHUs Nopsaaka
n.

WHTerpupoBaHne fiMHENHbIX OOHOPOAHBLIX AnddepeHuUmanbHbIX
ypaBHEHUN BTOPOro nopsaaka ¢ NOCTOAHHbIMU KO3dhduUmMeHTamu.
WHTerpupoBaHmne fiMHenHbIX 0AHOPOAHLIX AnddepeHumnanbHbIX
ypaBHeHu nopsgka N ¢ NOCTOSHHBbIMKU KO3(hULIMEHTaMU.

JInHenHble HeoHOpOAHbIE AnddepeHLnansHbIe ypaBHEHUSA
BTOpOro nopsigka. CTpykTypa 1 HeKOTOpble CBOMCTBA MX OBLLMX
pelweHunin. MeToq Bapuaumm Npom3BOobHbIX NOCTOSAHHBLIX
(JTarpanxa) anga noucka YactHoro pewexus JIHOY BToporo
nopsigka. Teopema 0 CNOXEHUN PeLLEHNA.

WHTerpupoBaHne fIMHEMHOro HEOAHOPOLHOIO
OnddepeHLmansHOro ypaBHeHNa BTOPOro nopsaka ¢
NOCTOSAHHbLIMM KO3 (pULMEHTaMM 1 NPaBOW YaCTbIO CneumnansHoro
Buaa. MIuterpupoBaHue fIMHENHOro HEOAHOPOLAHOIO
anddepeHLmansHOro ypasHeHus N -ro nopsaaka (N>2 )c
NOCTOSAHHbLIMM KO3 (pULMEeHTaM1 1 NPaBOM YacTbio CneunansHoro
BMaa.

1.14

Yucnosble pagpl

YUuncnoBble psabl: OCHOBHbIE MOHATUS U ONpeaeneHust.
Pag reomeTpudeckon nporpeccumn.

Heobxoaumbin NpusHak CXO04MMOCTM YUCNIOBOrO psiaa.
["apMoHuyeckui psa.

[ocTaTouHble NpM3HaKM CXOOMMOCTU 3HAKOMOCTOSAHHbIX YMCMNOBbIX
pSOoB: NpU3Haku cpaBHeHuWst; npusHak Janambepa, pagmkansHbIN 1
WHTerpanbHbI NpusHaku Kowin.




3HakouvepeayoLmecs uncriosble pagbl. MNpusHak JlenbHuua.
O6LWwmin ocTaTouHBIN NPU3HAK CXOAMMOCTU 3HAKONEPEMEHHbIX
4YMCroBbIX psiAoB. AGCOMOTHAsA U YCIOBHAsS CXOAMMOCTU YMCINOBLIX
psgoB. HekoTopble cBOMCTBa abCOMNOTHO CXOOALLMXCSA PSAOB.

1.15

CTteneHHble pagpl

dyHKuMoHanbHble paabl. CTeneHHble pagbl. Teopema H. Abens.
WHTepBan u paguyc cxogumMocTu cteneHHoro psiga. CeoricTea
CTENEHHbIX PAO0B.

PasnoxeHune cyHkLMI B cTeneHHble paabl (paabl Tennopa n
MaknopeHa).

1.16

Paabl ®ypbe

Mepuoamnyeckne yHkumKn. MNeprnognyeckue npoLecesl.
TpuroHomeTpudeckuin pag ®ypwe. Pasnoxenune B paa dypbe 27 -
nepuoanyecknx yHkumn. Teopema Oupuxne.

PasnoxeHue B pag Pypbe YETHbIX Y HEYETHbLIX (PYHKLINA.
PasnoxeHue B pag Pypbe pyHKUMIN NPON3BOSILHOMO Nepmnoaa.
MNpenctaBnexHne pagom Pypbe HENEPUOANYECKON PYHKLMMN.

1.17

BeepgeHve B
TEopuo
BEPOATHOCTEMN

OnemeHTbl kKoMOMHaTOpukK. CriyyanHble cobbiTus. [lenctens Hag
cobbITMaAMKU. BepoATHOCTb crny4yanHoro cobbiTus.

YcnoBHas BeposTHOCTb. PopMyna NonHOM BEPOATHOCTH.
dopmyna baweca.

Cxewma vcnbitTannn bepHynnu. NonuHoMmanbHoe pacnpegenexHve.
MpubnuxeHHble dopmynbl B cxeme bepHynnu.

OnckpeTHble cnyvanHble BeNMYMHbl. HenpepbiBHblE CrydanHbie
BEMWYMHbI. YMCNOBble XapakTePUCTUKM CyYaNHbIX BEMUYMH.

2. [MMpakTuyeckue 3aHATUSA
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OnemeHTbI
nvHenHomn anrebpol

MaTtpuubl. OCHOBHbIE NOHATUSA. [leCcTBMSA Hag maTpuL.amu.
Onpegenutenu. OcHoBHble NOHATUSA. CBOWCTBa onpegenuTenen.

HeBbipoxgeHHble maTpuubl. OCHOBHble NoHATUs. ObpaTHas
maTpuua. PaHr matpuubl.

CwncteMbl NMHENHbIX ypaBHeHun. OCHOBHbIE NOHATUSA. PelweHne
CUCTEM NUHENHBbIX ypaBHeHun. Teopema KpoHekepa-Kanennu.

PelueHre HeBbIPOXAEHHBIX NTMHENHbIX cuctem. Popmynbl Kpamepa.
PelweHune cuctem nuHenHbIX ypaBHeHUin meTogom [Maycca.
Cuctembl NUHENHBLIX OAHOPOAHbLIX YPaBHEHUN.

2.2

OnemeHTbl
BEKTOPHOM
anrebpbl

BekTopbl. OCHOBHbIE MOHATUSA. JIMHENHbIE onepaunn Hag,
BekTOopamu. MNMpoekuusa BekTopa Ha ocb. PasnoxeHne BekTopa no
opTaM KOOpAMHaTHbIX oceli. Moaynb BekTtopa. Hanpasnsiowme
KOCUHYCbI. [leicTBUSI Ha BEKTOpaMu, 3a4aHHbIMU MPOEKLMAMU:
NVHENHbIE ONepauumn Hag BEKTOPaMU; PaBEHCTBO BEKTOPOB;
KOMNSMIMHEapHOCTbL BEKTOPOB; KOOPANHATEI TOYKU U BEKTOPA.

CKaJ'IﬂpHDe npon3seneHmne BeKTopoB n ero CBOWCTBA.
BeKTOpHOG npoun3seneHmne BeKTopoB 1 ero CBOWCTBA.
CmeluaHHoe npon3seneHmne BeKTopoB N ero CBOWCTBA.

2.3

AHanutunyeckas
reomeTpus Ha
MIOCKOCTH

Cuctema KOopAUHAT Ha NJNIOCKOCTUN. OCHOBHbIE NMOHATUA; OCHOBHbIE
NpUnoXeHna metToga KoopanHat Ha NiltoCKOCTU; npeo6pa30|3aHV|ﬂ
CUCTEMbI KOOpAWMHAT.

JInHnn Ha nnockocTn. OCHOBHbIE MOHATUSA. PasnuyHbie ypaBHeHUA
I'IpﬂMOVI Ha nnockocTu. OCHOBHbIE 3agayun c I'IpFlMOVI Ha MJ1I0OCKOCTHW.

JInHnn BTOPOro nopAagka Ha niioCKOCTU. OCHOBHbIE MOHATUA;
OKPY>XHOCTb; 311I1nc, rwnep6ona; napa6ona.

2.4

AHanutnyeckas
reomeTpusi B
npocTpaHCTBe

YpaBHeva NOBEPXHOCTU U NMIMHNN B NPOCTPAaHCTBE.
PasnnyHble YpaBHEHUA NMNIOCKOCTN B NPOCTPAHCTBE.
OCHOBHbIEe 3a4a4M C NIIOCKOCTLIO.

PasnunuHble ypaBHeHMS NpsiMOV B NPOCTPaHCTBE.
OcHoBHble 3agaym ¢ NpsiMon B npocTpaHcTBe. OCHOBHbIE 3a4ayu C
NPSMON W NIIOCKOCTbO B MPOCTPAHCTBE.
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BeegeHuve B
MaTeMaTUYECKNN
aHanua

MHoxecTBa. [leicTBuTENBLHBIE YMcna. YnCrioBbie NPOMEXYTKN.
OkpecTHOCTU TOYKM. DYHKLMSA: NOHATUE PYHKUMMW; rpadouk
dyHKUMK; cnocobbl 3agaHnsa PyHKUMK, OCHOBHbIE CBOWCTBA U
XapaKkTepucTuku pyHKumnm; obpaTtHas u crnoxHasi yHKLMN.




Yucnosble nocnegosaTenbHOCTU. [peden Ynucnosom
nocrneposartenbHocTU. [NpedenbHbIN Nepexos B HepaBeHCTBaX.
lNpenen MOHOTOHHOW OrpaHMYeHHON nocnegoBaTenbHOCTU. YKncno
e.

Mpenen dyHKuMM B Touke n Ha 6eckoHevyHocTu. OOHOCTOPOHHME
npegensl. beckoHevHo 6onblas pyHKUMA. BeckoHeyHo manble
YHKUNN: onpeaeneHns 1 OCHOBHblEe TeopeMbl. CBSA3b Mexay
dyHKUMEN, ee NpeaenomMm n 6ecKkoHeYHO Manon PyHKLMEN.

OcHoBHble TeopeMbl 0 Npeaenax pyHKumi. NpusHaku
cywecTBoBaHus npegenos. [epBbii 1 BTOPON 3aMeyaTteribHble
npegensl. Cneacrems 3 BTOPOro 3amevaTenbHoOro npeaena

dyHKUMN.

CpaBHeHne GeCKOHEYHO MarbiX (PYHKLNIA. DKBMBANEHTHbIE
GECKOHEYHO Masible U OCHOBHbIE TEOPEMbI O HUX.

HenpepbIBHOCTb (PYyHKLMM B TOUKE N HA MHOXECTBE. TOUKM
paspbiBa pyHKLUMM 1 ux knaccudmkaumnsa. OCHOBHbIE TEOPEMBI O
HenpepbIBHbIX PYHKUMAX. Teopembl 0 CBOMCTBAX PYHKLMMN,
HenpepbIBHbIX Ha OTPE3Ke.

2.6

OcHoBblI

anddepeHumansH
Oro MCYUCIeHns

MNponssogHan yHKLMM OENCTBUTENBHOIO aprymeHTa. dusmnyeckni
N reoMeTPUYECKMIN CMbICTTbI MPON3BOAHON PYHKLUN B TOYKE.

YpaBHeHVs kacaTenbHON 1 HopManu K kpuBoil. CBA3b Mexay
A depeHLMPYEMOCTBIO U HEMPEPBLIBHOCTbLIO (DYHKLIMK.

MpounsBogHasi CymMbl, pa3HOCTU, MPON3BEAEHMWS N YACTHOTO
YHKUMN.

MpounsBogHas cnoxHom n obpatHon pyHkUMiA. Tabnuua
NPOU3BOAHbBIX OCHOBHbIX 3NIEMEHTapHbIX (YHKLMIA.

OuddepeHumpoaHme yHKLNIA, 3a4aHHbIX HEABHO U
napameTpuyecKu.

Jlorapudpmmyeckoe anddepeHumposaHue. NponasogHbie BbICLINX
NopsiAKoB (PYHKLMI, 3a0aHHbIX ABHO, HESIBHO M NapaMeTpUYeCcKN.

OundepeHumnan dyHKkUMK: onpegerneHne n reoMeTpuyecKnin
cMbicn. OCHOBHbIE TeopeMbl 0 AnddepeHumanax.
[dundepeHumnansl BbICLUIMX NOPSAKOB.

HekoTopble Teopembl 0 anddepeHunpyembix PyHKUNSX. Teopembl
Ponng, Kowwu, JlarpaHxxa n cnegctaus K HUM.

Mpasuna Jlonutans. PackpbiTne HeonpeaeneHHoCTen pasnnyHbIX
BUIOB.

Heobxogumble 1 JoCTaToYHbIE YCNOBUSA MOHOTOHHOCTU (DYHKLNN
Ha nHTepsane. JlokanbHble 3KCTPEMYMbl PYHKUMI: onpeaeneHns;
HeobXxoaMMble U AOCTaTOYHbIE YCIOBUS NOKANbHOro 3KCTpeMyma
dyHKuMmn. Hanbonbluee 1 HaMMeHbLUee 3Ha4YeHNs (PYHKLMN Ha
OTpE3KeE.

HanpaeneHus Bbinyknoctu rpadmka pyHkumm. Toykm nepernda.
AcumMnTOoTbI rpadmka yHKUUN.

O6Lwasna cxema uccnegoBaHus YHKLWUW U NMOCTPOEHUs ee rpadpuka.

®opmynbl Tennopa n MaknopeHa ans yHKUMIA OOHOIo
OEencTBUTENbHOro aprymeHTa.

2.7

HeonpeneneHHbin
WHTerpan

MNoHATne HeonpeneneHHoro nHterpana. Ceoncrea
HeonpeaeneHHoro nHTerpana. Tabnuua oCHOBHbIX
HeonpeaeneHHbIX MHTerparos.

OcCHOBHble MeToAbl BbIYNCHEHNS HeonpeaeneHHbIX MHTerpanos:
HenocpeacTBeHHOro MHTerpupoBaHna; NoACTaHOBKU U 3aMEHbI
nepemeHHoﬁ; WHTETPUpPOBAHNA NO HYaCTAaM.

HekoTopble cBeieHUs 0 paumoHanbHbIX pyHKUMaX. dpobHo-
paunoHarnbHble pyHKLMK. [pocTenwme paunoHanbHblie pobu n nx
WHTErpypoBaHue.




MHTerpupoBaHue pauunoHanbHbix gpoben (4actb 1).

MHTerpupoBaHue paunoHanbHbix gpoben (4acTb 2).

MHTerpupoBaHme nppaumoHanbHbiX yHKUMIA (YacTb 1).

MHTerpupoBaHme uppaumnoHanbHbiX yHKUNIA (YacTb 2).

WHTerpupoBaHme TPUroHOMETPUYECKNX PYHKLINIA.
«bepywmneca» n «HebepyLmeca» nHTerpansol.

2.8

OnpepeneHHbli
WHTerpan

OnpeaeneHHbIn MHTErpan kak Nnpeaern MHTerpanbHOM CyMMbI.
HekoTopble cBoWCTBa onpeAeneHHOro uHTerpana.
"eomeTpryeckuin n mandecknii CMbICIbl onpeaeneHHoro
uHterpana. ®opmyna HetoToHa-JlenbHuua.

OcHoBHble CBOICTBA onpeAeneHHoro nHTerpana.

OcHoBHble hopmyInbl U MeTOAbI AN BbIYMCIEHUSI ONPeLeneHHOro
WHTerpana.

HecobcTBeHHbIE MHTErpansl: UHTerparnsl N0 6eckoHe4YHOMY
NPOMEXYTKY MHTErPUPOBaHUS; MHTErpansl oT PYHKUMIA C 0cobown
TOYKOW Ha OTPE3Ke UHTErpupoBaHms.

2.9

DYHKLMM
HECKOJSTbKNX
nepeMeHHbIX

®yHKUMM OByX NnepemeHHbIX. OCHOBHbIE NOHATUS U onpedeneHus.
Mpenenbl MYHKUMI OBYX NEPEMEHHbIX.

HenpepbIBHOCTb PyHKLUN ABYX NepeMeHHbIX. CBoMCTBa OyHKLMNA,
HenpepblBHbIX B OrPaHUYEHHOM 3aMKHYTON 06nacTy.

YacTHble npon3BodHbIE NEepPBOro nopdanka q}yHKLI,VII/I HECKOJIbKUX
nepeMeHHbIX N UX FeOMeTpMHeCKMVI CMbICI1.

YacTHble npon3BoHbl€ BbICLLUNX NOPAOKOB.

OuddepeHumpyeMoCcTb 1 NOMNHbIN guddepeHuman gyHKLMn
HECKONbKUX nepemMeHHbIX. OuddepeHunans BbICLUMX NOPSIAKOB.

lMpounsBogHas CNOXHOW PYHKLMN HECKOITbKUX NePEeMEHHbIX.
CBOWCTBO MHBapMaHTHOCTK chopMbl NonHoro anddepeHumnana
nepsoro nopsigka dyHKLMN HECKOIBKUX NEPEMEHHbIX.

OunddepeHunpoBaHme HeABHLIX PYHKUNA. Y paBHEHUS
KacaTeslbHOW MITOCKOCTM U HOPMaru K NOBEPXHOCTMW.

SKCTpeMyMbI d’)YHKLI,I/IVI OBYX NepeMeHHbIX. OcHoBHble
onpeaeneHna n nNoHATUA. Heobxoanmble n goctaTouHble ycnoBuA
J10KalribHOro 3KCTpemMmyma (*)yHKLI,VIVI OBYX NepemMeHHbIX.
Hanbonbllee 1 HaMMeHbLLee 3HaYeHUs (byHKLI,VII/I OByX
nepemMeHHbIX B orpaqueHHon 3aMKHyTOl7I obnacTtu.

2.10

KpaTHble
WHTerpansl

[BoriHon uHterpan. OCHOBHbIE MOHATUA U ONpeaeneHus.
["eomeTpryecknin n rUnYecKUini CMbICIbI ABOMHOIO MHTErparna.
OCHOBHble CBONCTBa ABOMHOIO MHTErpana.

BbluncneHve ABOMHOro nHTerpana B AekapToBbIX MPAMOYIOfbHbIX
KoopauHaTax (4actb 1).

BbluncneHve ABOMHOrO MHTerpana B 4ekapToBbIX MPAMOYrofbHbIX
KoopauHaTax (4actb 2).

CDopmyna 3aMeHbl NepeMeHHbIX B OBOWNHOM nHTEerpane.
BbluncneHne gBOMHOro WHTErpana B NoOJNIApPHbIX KoopaunHaTax.

TporiHon nHTerpan. OCHOBHbIE MOHATUA U onpeaeneHmns.
FeomeTpuyecknin n puanvecknin CMbICrbl TPOMHOIO MHTErpana.
OcHOBHbIE CBONCTBA TPOMHOIO UHTErpana.

BbluncneHve TPONMHOro MHTerpana B AekapToBbIX MPAMOYrofbHbIX
koopauHaTax (4actb 1).

BbluncneHve TpoOMHOro nHTerpana B AeKapToBbIX NPAMOYTrofbHbIX
KoopauHaTax (4acTb 2).

dopmyra 3ameHbl NepPeMEHHbIX B TPOMHOM MHTErpare.
BbluncrieHvie TPOMHOMO MHTerpana B LUMUHAPUYECKMX
KoopaMHaTax.

BbluncneHne TponMHOro nHTerpana B cpepnyecknx KoopamHaTtax.

2.11

KpuBonuHerHble
WHTEerpanel

KpuBonvHeiHble nHTerparssl nepsoro poaa. OCHOBHbIE MOHATYSI.
OCHOBHblE CBOICTBA KPUBONTMHENHOO MHTErparna no AnuHe ayru.




[NpaBuna un gopMyrbl ANa BblMUCNEHUS KPUBOSIMHENHOIO
WHTEerpana nepBoro poga.

KpVIBOﬂVIHeVIHbIe MHTErpasnbl BTOPOro poaa. OCHOBHble NOHATUA.
OCHOBHbIE CBOWCTBA KpVIBOJ'IVIHeVIHOI'O WHTErpana BTOpOoro poga.

MpaBrna n dopmysbl Ans BbIYUCIIEHNUS KPUBOSTMHERHOTO
MHTerpana BTOporo poaa.

dopmyna OcTtporpagckoro-I'puHa. YcnoBsums He3aBUCMMOCTHU
KPMBOJIMHENHOrO MHTErpana BToOporo poaa oT nyTy
NHTErpMpoBaHus.

2.12

KomnnekcHble
yucna

MNoHaTne n rpaqueCKoe M306pa)KeHVIe KOMMJIEKCHbIX YM1cern.
PasnnyHble q)OprI 3anncun KOMMJeKCHbIX Ynucers.

[encTBusi Hag KOMNMEKCHBIMU YMCNaMK, 3a4aHHbIMY B
anrebpauvyeckon opme.

HencTBnst Hag KOMMNEKCHLIMUY YNCTTaMW, 3aaHHbIMKY B
TPUroHOMeTpu4eckon opme.

2.13

OudbdepeHumanbH
ble YpaBHEHNS

O6wme ceegeHns o anddepeHLmanbHbIX YpaBHEHNAX.
OnddepeHumanbHble ypaBHEHMSA NEPBOro NopsgKka: OCHOBHbIE
MOHATUA U onpefeneHns. Teopema O CyLeCTBOBaHUM U
€OWHCTBEHHOCTM pelleHns 3agadn Kowwn. 3agayn, npusogdiime K
anddepeHunanbHbiM ypaBHEHNSAM. YpaBHEHUS C
pasgensowmmmcs nepemeHHbimn. OgHopoaHble
anddepeHumnanbHble ypaBHEHMS.

JInHeviHble andepeHumansbHble ypaBHEHNS NEPBOro nopsiaka u
mMeToabl nx peweHuns: V. bepHynnu v Bapnaumm npon3BosibHON
noctosiHHon (flarpaHxa). YpaBHeHue A. bepHynnu. YpaBHeHue B
NosiHbIX aAnddpepeHuymanax. MHTerpupyowmin MHOXUTENb.

OnddepeHunanbHble ypaBHEHMS BbICLLIMX NOPSAKOB: OCHOBHbIE
NOHATMA 1 onpegeneHusa. Teopema O CyLeCTBOBaHUM U
€ANHCTBEHHOCTM pelleHmns 3agadm Kown. OuddepeHuymnanbHble
ypaBHEHUS, JONYyCKaloLWMe NOHKEHNe Nopsiaka.

JInHenHble anddepeHumnansHble ypaBHEHUS BbICLLIUMX NOPSAKOB.
JInHenHble ogHOpoOAHbIE AnddepeHUnansHble ypaBHEHUS BTOPOro
nopsigka. CTpykTypa u HEKOTOpble CBOMCTBA UX OBLLMX peLLeHN.
JInHenHble ogHopoAHbIE AuddepeHumnanbHble ypaBHeHNs nopsaka
n.

MHTerpnpoBaHune fiMHENHbIX OOHOPOAHBLIX AnddepeHuUmanbHbIX
ypaBHEeHUin BTOPOro nopsiaka ¢ NoCTOAHHbIMU KO3 PULIMEHTaMMU.
WHTerpnpoBaHne fiMHENHbIX OOHOPOAHBLIX AnddepeHuUmanbHbIX
ypaBHeHu nopsaka N ¢ NOCTOSHHBIMKU KO3 ULIMEHTAMM.

JInHenHble HeoHOpOAHbIE AnddepeHUnansHblie ypaBHEHUS
BTOpOro nopsigka. CTpykTypa 1 HEKOTOpble CBOMCTBA MX OBLLMX
peweHnin. MeToq Bapuaunm Npom3BOSbHbIX NOCTOSAHHbIX
(JTarpanxa) ansa nomcka 4YacTtHoro pewenus JIHOY BToporo
nopsigka. Teopema o CroXeHUU peLLeHU.

WHTerpmpoBaHue NMMHENHOro HEOOHOPOLAHOTO
anddepeHumnansHOro ypaBHeHUs BTOPOro nopsaka ¢
NOCTOSAHHLIMU KO3 PULMEHTAMUN 1 NPABOIN YaCTbIO cneunansHOro
Buaa. MiHTerpmpoBaHune NMMHERHOro HEOAHOPOOHOrO
anddepeHumansHoro ypasHenus N -ro nopaaka (N>2 )c
NOCTOSAHHLIMU KO3 PULMEHTAMUN 1 NPABOIN YaCTbIO cneunansHOro
BMAa.

2.14

Yucnosble pAaObI

Yucnosble psabl: OCHOBHbIE MOHATUA U onpeaerneHns. Paa
reomeTpuyeckon nporpeccun. HeobxoanMbli NPpU3HaK CXOAMMOCTM
4YncnoBoro pana. FapmoHnyeckun psag.

[ocTaTo4Hble NpM3HaKM CXOAMMOCTN 3HAKOMOCTOSIHHBIX YACNOBBIX
PSAOB: NPU3HaKM CpaBHEHNS; Npu3Hak Janambepa, pagnkanbHbIv 1
WHTerparnbHbIA NpuaHakm Kown.

3HakouepeayoLmecs uncrosble pagbl. MNpusHak JlenbHuua.
O6LWwmMIn oCTaTOUHBIN NPU3HAK CXOAMMOCTU 3HAKONEPEMEHHbIX
4YNCNOBbIX psiAoB. ABCOMNOTHasA U YCNOBHAsA CXOAMMOCTU YUCMNOBbIX
psgoB. HekoTopble cBoNcTBa abCOMOTHO CXOAALLMXCH PSAOB.




2.15

CTeneHHble psabl

dyHkuMoHanbHble pagbl. CTeneHHble paabl. Teopema H. Abens.
WHTepBan n pagnyc cxogumocTu cTeneHHoro psga. Ceonctea
CTENeHHbIX PASOB.

PasnoxeHune yHKLMIA B cTeNeHHbIe psaabl (psabl Tennopa u
MaknopeHa).

2.16

Paabl ®ypbe

Mepuoanyeckne yHkumu. MNeprnoanyeckne npoueccsl.
TpuroHomeTpudeckuin pag ®ypwe. Pasnoxenune B paa dypbe 27 -
nepuoanyeckux yHkunn. Teopema OQupuxne.

PasnoxeHwne B psag ®Pypbe YETHbIX U HEYETHBIX (PYHKLWA.
PasnoxeHue B pag ®ypbe pyHKLMI NPON3BONBLHOIO Nnepuoaa.
MpeactaBneHuve pagom Pypbe Henepruoanyeckon OyHKLMK,

2.17

BeeneHue B
Teopuio
BEPOATHOCTEN

OnemeHTbl kKOMBMHaTOopUkK. CriyyanHble cobbiTus. enctens Hag
cobbITMAMKU. BepoATHOCTb cry4yanHoro cobbiTus.

YcnoBHas BepOATHOCTb. PopMyna NomnHom BEPOATHOCTMH.

dopmyna baweca.

Cxema ucnbiTaHuni bepHynnu. lNonnHoMmmnaneHoe pacnpegenexHuve. | -
MpubnuxeHHble dopmMynbl B cxeme bepHynnu.

OnckpeTHble cnyvanHble BeNMYMHbI. HenpepbiBHblE cryvanHbie -
BEMMYMHbI. YMCNOBbIE XapaKTEPUCTUKM CyYanHbIX BENUYUH.

13.2. Tembl (pasaenbl) AUCLUUNIIUHBbI U BUAbI 3aHATUNA

Bugpl 3aHaTUR (4acoB)
Ne HaumeHoBaHue Tembl CaMOCTOATENEHAS
n/n (pasgena) gucumnnumHel Jlekumm | Mpaktnyeckne | JlabopaTopHbie paGoTa Bcero
1 OnemeHTbl NnHenHon anrebpobl 8 8 - 10 26
2 | OnemeHTbl BeKTOpHOW anrebpbl 4 4 - 6 14
3 AHanutnyeckas reomeTpus Ha 6 6 i 6 18
NI0CKOCTH
4 AHanutnyeckas reomeTpus B 4 4 i 6 14
NpoCTpaHCTBE
5 BeegeHve B matemaTnyeckmmn 12 12 i 12 36
aHanus
6 OcHoBbl AnddepeHumnansHoro 16 26 8 50
ncymcnexus
7 | HeonpegeneHHbIn nHTerpan 12 16 - 8 36
8 | OnpegeneHHbIN nHTErpan 6 8 - 8 22
9 PYHKUNM HECKOMbBKMX 12 16 i 18 46
nepeMeHHbIX
10 | KpaTHble nHTerpansl 10 18 - 22 50
11 | Kp1BOonuHenHble MHTErpansl 6 10 - 12 28
12 | KomnnekcHble 4yucna 6 6 - 8 20
13 OundbdepeHumanbHbie 14 14 ) 14 42
ypaBHeHust
14 | Yucnosble psaapl 6 6 - 6 18
15 | CteneHHble psagbl 4 4 - 4 12
16 | Psgbl ®ypbe 4 4 - 4 12
17 BeegeHve B Tveopvuo ) o4
BEPOSATHOCTEW
Wtoro: 138 170 - 160 468

14. MeTogM4yeckne ykasaHus Ans o6y4aroLWwmxcs No 0CBOEHUI0 AUCLUNIINHDI

B npouecce npenogaBaHus AUCUMNINHBI UCTIONb3YIOTCA Takue BuAbl y4eOHoW paboThl,
Kak nekuun, npakTU4Yeckue 3aHSTUS, a Takke pasfuyHble BuObl CaMOCTOSITENbHOW paboTbl
obyvawLwmxca. Ha nekumsax pacckasbiBaeTcs TEOPEeTUYECcKUid maTtepuan, Ha npakTUYecKux
3aHATUSIX peLLatoTCsi MpMMephbl Mo TeopeTUYeckomMy MaTepuany, MPoYMTaHHOMY Ha NeKUMsIX.

Mpun n3yyeHum kypca «MaTemaTuka» obyyarowmMMcs cregyeT BHUMATENbHO criywaTth U
KOHCMeKTUpoBaTb MaTepuvarn, usnaraeMblil Ha ayauTOPHbIX 3aHATUSX. NS ero noHMMaHus u
Ka4yeCTBEHHOr0 YCBOEHUSI pEKOMEeHyeTCs crieaytoLLas nocrneaoBaTenbHOCTb AENCTBUN.




1. Tllocne «kaxgonm nekuMuM CTydeHTaM pekomeHnayeTcss noapobHo pasobpatb
NMPOYMTaHHbIA TEopeTUYecKUn martepuan, BblydUTb BCe onpedeneHna v opMynMpoOBKU
TeopeM, pa3obpaTb NpMMepsbI, peLLEHHbIE Ha nekumn. Nepen cnegyrowen nekummn obssatenbHO
NOBTOPUTbL MaTepuan npeablayLen nekumnmn.

2. lepen npakTMyYecknm 3aHATUEM 00A3aTenbHO NOBTOPUTL JIEKUMOHHBIA MaTepwuan.
[Mocne nNpakTUYecKoro 3aHATUS elle pa3 pas3obpaTtb pelleHHble Ha 3TOM 3aHATUM NPUMEpHI,
rnocrne 4Yero NPUCTYNUTb K BbIMNOMHEHMIO AOMAaLUHEro 3agaHusa. Ecnv npu peweHnn npumepos,
3aflaHHbIX Ha OO0M, BO3HUMKHYT BOMpPOCHl, 06A3aTenbHO 3agaTb Ha criefyowemM npakTu4eckom
3aHATUN NN B NPUCYTCTBEHHBIN Yac npenogaBaTternto.

3. MNpwn noaroToBke K NPakTUYECKUM 3aHATUSIM NOBTOPUTL OCHOBHbIE MOHATUSA MO TEMam,
n3yunTb Npumepsbl. Pewwasn 3agayv, npeaBaputenbHO NOHATb, KAKOWM TEOPETUYECKMI MaTepuan
HY)XXHO Kcnornb3oBaTb. HameTuTb nnaH pelweHusi, nonpoboBaTb Ha ero OCHOBE peLnTb
npakTuyeckne 3agaqw.

3. BeibpaTtb Bpema ans paboTbl ¢ nuTepaTypon no gucuunnmHe B bubnuorteke

CamocTosaTenbHasa paboTa ¢ y4ebHnkamu, y4ebHbIMM Nocobmnsmun, Hay4HOWN, CNpaBOYHOM
U NONyNsApHOM nuTepaTypon, mMatepuanamm nepuoanyecknx usgaHum KM pecypcamum ceTu
Internet, cTaTtMcTU4eCckMMnN gaHHbIMU ABNSETCA Hanbonee apPEKTUBHLIM METOLOM NOSNyYeHUs
3HaHUW, MO3BOSISET 3HAYUTENbHO aKTMBM3MPOBATb MNpPOLECcC oBnageHna wuHdopMauunen,
cnocobctByeT ©Oonee rnybokoMy YCBOEHUIO M3yvyaemoro maTtepuana, gopmupyeT Yy
oByyvalLNXCs 3aMHTepeCcOBaHHOE OTHOLLEHNE K KOHKPETHOM npobrieme.

Bonpocebl, KoTopble BbI3biBalOT Y 00y4atowmxcsa 3aTpyaHEHUS NpU NOLATOTOBKE, AOSDKHbI
OblITb 3apaHee CcOpPMynMpoBaHbl M O3BYYEHbl BO BpeMs 3aHATUA B ayguTopun Ons
AONONHUTENBHOIO pa3bsiCHEHMSI NpenogaBaTenem.

Bce 3apaHus, BbINOMHAEMble CTYAEHTaMW CaMOCTOATENbHO, Moanexart nocreayoLlemn
npoBepke npenogaBaTtenem.

15. lMepeyeHb OCHOBHOW WU [OOMOJSIHUTENILHOW NUTEpPaTypbl, PECYpPCOB WHTEpPHET,

HeobXxoAUMBIX AN OCBOEHUA AUCLUNIIUHBI
a) OCHOBHas nutepartypa:

Ne

NcTo4yHnk
n/n

Bnagumupckuin, Bopuc Muxannosud. Matematuka. O6wwmii kypc : ydeb. / B. M. Bnagnmupckuin, A. B.
lopctko, A. M. Epycanumcknin .— Mockea : JlaHb, 2008 .— 960 c. : un. ; 24 cm .— (Y4ebHuKkn ns By30B,
1. | CneuwnanbHasa nutepatypa) .— lNpeam. ykas.: c. 951-957. — [onyweHo MuHuctepcTBom obpasoBaHus PO
B kayecTBe yd4ebHuka ona 6akanaBpoB eCTECTBEHHOHAY4YHbIX HanpaeneHun. — bubnuorp.: c. 948-950. —
ISBN 978-5-8114-0445-2 .— <URL:http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=634>.

Tyran6aes, A.A. OcHoBebl Bbiclen matematukn : / A.A. TyraHbaes .— Mocksa : JlaHb, 2011 .— 490 ¢ .—
2. | (YyebHukm pgna BysoB. CneumanbHas nwutepatypa) .— .— ISBN 978-5-8114-1189-4 .—
<URL:http://e.lanbook.com/books/element.php?pll cid=25&pll id=2036>.

JlncnykunH , Buktop Tumodeesny. MaTtemaTtuka B 3agayax ¢ peleHuamu : y4eb. nocobue / B. T. Nlucuykuy,
W. 1. Conosenunk .— Mocksa : JlaHb, 2012 .— 464 c. : nn. — (Y4yebHukn gnsa BysoB. CneumanbHas
3. | nutepartypa) — — ISBN 978-5-8114-1179-5 —
<URL:http://e.lanbook.com/books/element.php?pll cid=25&pll id=2785>.

LWnnayer B. C. Bbiclwasa matemaTtuka, MNMonHeln Kypc: y4ebHrk ana 6akanaepoBs: [4ns cTyaeHToB By30B] / B.
4. | C. lunayes; Mock. roc. yH-T uM. M. B. JlomoHocoBa: noa pea. A. H. TuxoHoBa. — M. : FOpanT, 2014. — 607,
[1]c.

Beicluasi MmaTemaTtuka B ynpaxHeHUsX 1 3agadax: YuebHoe nocobue ans sy3os / . E. aHko [v gp.]. — M. :

S | ACT, 2014.— 816 c.

6 Bbicluasi MaTemaTtmka B ynpaxkHEHUAX U 3afadax : YuyebHoe nocobue gns By3os: B 2 4. / . E. Oaxko [n ap.].
" | = M. : OHUKC : Mup n obpasosaHue, 2009. — Y. 1. — 368 c.

7 Beicluasi MmaTemaTvka B yNpakHeHUAX M 3agadax : [y4eb. nocobve gnsa By3os] : B 2 4. / . E. daHko [n gp.].

— M. : OHUKC : Mup 1 obpasoBanwue, 2009. — 4. 2. — 448 c.

0) fononHUTEeNbHaa nuTeparypa:

Ne

NcTouHMK
n/n

8. | MNMoypoyHble gMaakTMyeckne MaTepuvasbl Mo BbiCLE MaTemMaTvke: y4ebHo-MeToanyeckoe nocobue / cocT.



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
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6774&TERM=%D0%A2%D1%83%D0%B3%D0%B0%D0%BD%D0%B1%D0%B0%D0%B5%D0%B2,%20%D0%90.%D0%90.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2036
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6774&TERM=%D0%9B%D0%B8%D1%81%D0%B8%D1%87%D0%BA%D0%B8%D0%BD%20,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%A2%D0%B8%D0%BC%D0%BE%D1%84%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2785

J1.6. Panxenbrays. — BopoHex: BopoHexckuin rocygapcTeeHHbin yHuBepcutet, 2018. — 176 c.

MucemenHbin . T. KoHcnekT nekumi no Bbicwen matematuke / [1. T. NucbmeHHbIn. — M. : Anpuc-npecc,

9 | 2014. - 608 c.

C6opHuMK 3agad no Bbiclwen matemaTuke. C KOHTponbHbIMK paboTamu. 1 kypc / K. H. JlyHry [u gp.]. — M. :
10. N

Anpuc-npecc, 2013. — 576 c.
11 C6opHuMK 3agad no Bbiclwen matemaTuke. C KOHTponbHbIMK pabdoTtamu. 2 kypc / K. H. JlyHry [n gp.]. — M. :

Anpuc-npecc, 2013. — 592 c.

12. | WnbuH B.A. Biicwasa matematuka / B.A. UnbuH, A.B. KypuHa. — M. : lMpocnekT : MY, 2007. — 591 c.

13 Oemunposny B.1. Kpatkuin kypc Bbicluen matemaTtukn : yyeb. nocob. ans Bsysos / B.I. Jemugosny, B.A.
" | Kygpssues. — M. : Actpenb : ACT, 2008. — 654 c.

JlornHoBa E.A. BbluncneHue npenenos, BblYUCNEHWE MPOU3BOAHBLIX (OYHKLUUM OAHOrO MNEpPEeMeEHHOro.:
14. | yyebHO-meTOaMYeckoe nocobue/ E.A.  JlornHoBa.-BopoHex:  BopoOHexckui  rocygapcTBEHHbIN
negarornyeckun yHusepcutet, 2015.-34 c.

JlornHoBa E.A. loBepxHOCTM BTOpOro nopsigka: yyebHo-metogmnyeckoe nocobue: [cTtyaeHTam 1-ro K. Xvm.
dak., ugyyvarowmm gucumnnudy C1.5.10 "Matematuka" ana HanpasneHus 04.05.01 - dyngameHTansHas u
npuknagHas xumus] / E.A. JlornHoBa ; BopoHeX. roc. yH-T .— OneKTpoH. TEKCTOBble AaH. — BopoHex :
MN3paTtenbckui gom BIY, 2018, http://www.lib.vsu.ru/elib/texts/method/vsu/m18-205.pdf>.

15.

B)MH(pOpMaLMOHHbIE ANEKTPOHHO-06pa3oBaTenbHble pecypchl (oduLmansHble peCcypebl MHTEPHET)*:
Ne
n/n

15. | http://www.lib.vSu.ru — 3571eKmpOoHHbIU Kamaroe u 351eKmpoHHasi bubnuomexka 3H6 BI'Y

16. | http:// school.msu.ru — mamemamu4yeckull KOHCYIbMayUuOHHbIU UeHmp

17. | http://mschool.kubsu.ru — 6ubniuomeka 31eKMPOHHbLIX y4ebHbIX nocobuli

MCTOYHMK

16. NMepe4vyeHb y4eOHO-MeTOANYECKOrO obecnevyeHnsa AN CaMOCTOATENIbHOW paboTbl

CamocToaTenbHaa pabota CTydeHToB Mo ydyebHom pgucuunnmHe «MaTtemaTukay
npegnonaraeT N3y4deHne N KOHCNEKTMPOBaAHME BCEX HEOOXOANMbBIX MaTepuanoB no nporpaMmme
Kypca C WCNofb30BaHMEM peKkoMeHAyeMoW npenojasaTenieM nutepaTtypbl, a Takke
CaMOCTOATENbHOE OCBOEHNE N 3aNOMUHAHME NOHATUMHOMO annapara u3dy4yaemMmon ANCUMUNINHLI,
BbINOSTHEHWE psida TEOPEeTUYECKMX W MNPaKTUYECKMX 3afaHui, BblOaBaeMblX CTyAeHTaMm
npenogaBaTenieM Ha NEKUNOHHbIX U MPAKTUYECKMNX 3aHATUSAX.

Bce 3agaHus, BbINOMNHAEMblE CTyAEHTaMW CaMOCTOSITENbHO, nognexaT nocreayroLen
NpoBepKe npenogaBaTenem.

Ne n/n NcTouHnk
JlornHoBa E.A. BbluncneHune npegenos, BblbMCieHWE NPOU3BOAHBIX PYHKLMU OOHOMO
1. nepemeHHoro.: yuebHo-meTognyeckoe nocobue/ E.A. INlornHoea.-BopoHex: BopoHexckui

rocyaapCTBeHHbIV negarornveckui ynmsepcutet, 2015.-34 c.

NorvHoBa E.A. [loBEPXHOCTN BTOPOro nopsgka: yue6Ho-MeToamnyeckoe nocobue: [CTygeHTam 1-ro K.
XUM. ak., nayyarowwmm aucumnnuny C1.6.10 "MaTtemaTtuka" ana HanpasneHus 04.05.01 -

2. dyHaameHTanbHas n npuknagHasa xumus] / E.A. JlormHoBa ; BopoHex. roc. yH-T .— ONeKTPOH.
TekcToBble AaH. — BopoHex : 3pgaTtensbckun gom BIY, 2018,
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-205.pdf>.

MoypoyHble OuOaKTMYeCKMe MaTtepuansl Mo BbICLIEN MaTeMaTuke: yd4ebHO-mMeToamyeckoe
3. nocobue / coct. J1.b. Panxenbrays. — BopoHex: BopoHeXCcKWIn rocyaapCTBEHHbIA YHUBEPCUTET,
2018. - 176 c.

17. OOGpasoBaTtenibHble TEXHONOTMKU, UCNONb3yeMble MNpU peanusauum y4ebHOM
AUCLUMNSINHBbI, BKMKOYasi AUCTaHUUOHHbIe oOpa3oBaTtenbHble TexHonorum (OOT),
3IneKTpoHHoe obyyeHue (30), cmewaHHoe o6y4yeHue):

MaTepwnanbl, HeobxoaumMble ANsi OCBOEHUST AUCUUNNHBbI «MaTemaTuka» B 9NIEKTPOHHOM BuAe
npeactaBneHbl Ha canTe Kadedpbl YpaBHEHUM B YaCTHbIX MPOM3BOAHBLIX UM Teopuu
BEPOSATHOCTEN MaTeMaTU4eCcKoro akynbTeTa BopoHexckoro rocygapCTBEHHOroO
yHMBepcuTeTa: www.kuchp.ru.

18. MaTepnanbHoO-TeXHU4YECKoe obecneyeHme AUCUUNIINHDI:



http://www.lib.vsu.ru/elib/texts/method/vsu/m18-205.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-205.pdf
http://www.kuchp.ru/

ans nposegeHNA nNEeKUMOHHbIX WU NPakKTU4eCKUX 3aHATUN MCcnonb3yrTCA ayanTopuu,
cooTBEeTCTBYHOLLME ,D,GVICTByI-OLLI,VIM CaHUTAPHO-TEXHNYECKMM HOpPpMaM W TMNpOTUBOMNOXapPHbIM

npasunam.

19. OueHo4HbIe cpeacTBa ANs NPoBeAeHUA TeKyLen U NPOMEXYTOYHOM aTTecTalum

Mopsiaok oLeHKM ocBoeHMs obyvarowmmmncs y4ebHoro matepuana onpegensieTcs
CoAepXXaHNeM crieQyroLmx pasaenos AUCUUNIUHGIL

Ne HaumeHoBaHve

UHamnkaTtop(bl)

n/n pasgena QuCLUMnnHbI K%“&';?;?” OOCTUXKEHUS OueHouHble cpeacTea
(mogyns) KoMneTeHuummn
OnemMeHTbl  NUHENHOM OnkK-4 OrK-4.1
1. anre6pbl OriK-4.2 [JomalwHne 3agaHus
Orl1K-4.3
OnemMeHTbl  BEKTOPHOM OriK-4 OriK-4.1
2. anre6pbi OriK-4.2 [JomaliHne 3agaHus
Orl1K-4.3
AHanuTtuyeckasa OnK-4 OrikK-4.1
3. reomeTpud Ha OriK-4.2 [JomallHne 3apaHus
MMAOCKOCTH OriK-4.3
AHanuTtuyeckas OnK-4 OrikK-4.1
4. | reomeTpud B OriK-4.2 [omalHne 3aganHuns
NpPoCTpaHCTBE OrnkK-4.3
BeeneHue B onK-4 OrkK-4.1
5. | matemaTudeckun OriK-4.2 [omaluHne 3agaHuns
aHanus Orl1K-4.3
MpomexyTouHas aTTecTauus [MepeyeHb BONPOCOB K 3K3aMeHY,
dopMa KOHTPONS - 3K3aMeH npakTu4eckme 3agaHus
OcHoBblI OnK-4 OrkK-4.1
6. | auddepeHUnanbHOro OriK-4.2 JomaluHne 3agaHuna
ncuncneHus Or1K-4.3
. OrkK-4.1
7. Es:;rzzﬁenewbm Orik-4 OrK-4.2 JomaluHue 3agaHus
Orl1K-4.3
. OrK-4.1
8. MO:Tpeer,gzgeHHbm OrnK-4 OrlK-4.2 [JomaliHne 3aganus
OriK-4.3
lMpomexyToyHasa aTTecTaums [MepeyeHb BONPOCOB K 3K3aMeHY,
dopMa KOHTPONS - 3K3amMeH npakTu4eckme 3agaHus
DYHKLMM HECKOJTbKMX OrK-4 OfK-4.1
9. MepEeMEHHBIX OriK-4.2 JomaluHre 3agaHuna
Orl1K-4.3
OnK-4 OrkK-4.1
10. | KpaTHble uHTerpansl OriK-4.2 [omaluHne 3aganHus
Orl1K-4.3
. OrK-4.1
11. EE_‘::%:T_IH:MHI% Onk-4 OrlK-4.2 [JomaliHne 3apaHus
OriK-4.3
OnK-4 OrikK-4.1
12. | KomnnekcHble Yncna OrlK-4.2 [omaliHne 3aganus
OriK-4.3

lMpomexyTodHasa aTTecTaums
dopmMa KOHTPOMS — 3a4€T C OLIEHKOM

[NepeyeHb BONPOCOB K 3a4eTy,
npakTu4eckme 3agaHuns

OrliK-4.3

OrkK-4.1

13. egﬁﬁ):ﬁﬁ:umanb%le OrK-4 OrK-4.2 JlomaluHne 3agaHus
Orl1K-4.3
OnK-4 OrkK-4.1

14. | Yncnosble pagbl OriK-4.2 [omaliHne 3apanus




HanmeHoBaHune Muankatop(bl
N | pasnena avcupnmmbi K?_l“l’,'l';‘(a;;a"' ,El,(ﬂ.)TI/I)KeI-FI)IEIFl) OueHouHbie cpeAcTsa
(mopgyns) KOMNeTeHummn
OnK-4 OrK-4.1
15. | CteneHHble psagpl OriK-4.2 [omallHne 3apanHus
OlK-4.3
onK-4 OriK-4.1
16. | Pagbl ®ypbe OnK-4.2 JomaluHve 3agaHus
Orl1K-4.3
OriK-4.1
17. E:gg':::oeme; Teopnio Ofk-4 OriK-4.2 [JomawHne 3agaHus
Orl1K-4.3
lMpomexyToyHas aTTecTaumsi lMepeyeHb BOMPOCOB K 3K3aMeHY,
dropma KOHTPOIS - 3K3aMeH npakTu4eckme 3agaHus

20 TunoBble OLEHOYHbIe cpeAcTBa UM MeToAMYECKUe MaTepuanbl, onpeaenstowme
npoueaypbl oLueHUBaHUs

20.1 TeKywWwyMn KOHTPOSIb YyCNeBaeMocCcTH

KoHTporb ycrneBaemocTu Mo AUCUUMNIIMHE OCYLLEeCTBNAETCS C MOMOLLBIO CNeayoLWmX OLEHOYHbIX
cpefcTB: JOMALLHWE 3aJaHus.

B kavecTtBe fomMaluHero 3agaHusa obyyarowmmes npeanaraeTcs BbINONHUTL 3a4a4n v
ynpaxHeHus n3 CGOpHUKOB:

Bbiclias maTemaTtuka B ynpaxkHeHMsX 1 3agadax : YuyebHoe nocobue aons By3os: B 2 4. / I, E.
Haxko [v gp.]. = M. : OHUKC : Mup n obpasoanue, 2009. — Y. 1. — 368 c.

Bbiclias maTemMaTtuka B ynpaxkHeHusX 1 3agadax : [y4eb. nocobue gnsa sysos] : B 2 4./ I1. E.
Haxko [v gp.]. = M. : OHUKC : Mup n obpasosanue, 2009. — Y. 2. — 448 c.

C6opHuK 3agad no Bhicwen matematuke. C KOHTponbHbIMK paboTamu. 1 kypc / K. H. JlyHry [u
ap.]. — M. : Anpuc-npecc, 2013. — 576 c.

C6opHuK 3agad no Bbicllen matemaTuke. C KOHTPOSibHbIMU paboTamu. 2 kypc / K. H. JlyHry [u
ap.]. = M. : Ainpuc-npecc, 2013. — 592 c.

OnucaHune TexHONoOrMn npoBeaeHust

[omallHue 3agaHus, BbINOMHATCA 06yYatoWLMMCS B XO4e CaMOCTOATENBHOW paboThl, Ha
NPaKTUYECKMX 3aHATUSX NpenogaBaTeriemM NPon3BoANTCS BbIOOpOYHas NPOBEPKa BbINONMHEHNUS
JOMaLLHero 3agaHus.

Tpe6oBaHMe K BbINONMHEHUIO 3a4aHNN

3a BbINOMHEHWE [OOMALLUHEro 3adaHusa CTaBUTCS OLEHKA «3a4vTeHOo», B cny4yae, ecnu
o6yqarou_|,vn710;| npaBusiibHO U B MOJIHOM obbéme pewunn Bce 3agaHnA wUin BbIMOMHWI BCE 3adaHUA C
HEeKOTOpbIMMN HETOYHOCTAMU WUIN 06yqa+ou.|,vu7| BbINONMHUIT MNMONOBUHY U3 NpeasioXeHHbIX 3agaHun
npaBuibHO, OCTalibHble C CyWeCTBEHHbIMWU HETOYHOCTAMMW. B ocTtanbHbIX cny4daax CTaBUTCA OLEHKa
«He3a4vTeHoO».

20.2 NMpomexyToyHas aTrectayms

MpomexyToyHasa aTTecTaumns no QUCLUMNIIMHE OCYLLECTBNSETCS C NOMOLLbIO CReayoLnxX
OLIEHOMYHbIX cpeacTB: cobecenoBaHmne No Gunetam K ak3ameHy/ 3adeTy.

lMepedeHb BONPOCOB K 9K3aMeHy /3ayeTy:
1 cemecTp:
Matpuua. OcHOBHble NOHATMSA. [lencTBms ¢ MaTpuuamu.
HeBblpoxxaeHHble maTpuubl. ObpaTHas maTtpuua.
Onpegenutenun. OcHoBHble NOHATUA. CBOWCTBa onpeaenuTenen.
PaHr matpuubl. CuCTEMbI IMHENHBLIX YpaBHEHUI (OCHOBHbIE MOHATUS).
PelweHne cuctem nuHenHbIx ypasHeHun. Teopema KpoHekepa-Kanennu. AnNroputmM oTbiCKaHUS
peLLeHNs NMPON3BOSbHON CUCTEMbI NIMHENHBIX YPaBHEHW.
PelueHne HEBLIPOXAEHHLIX NIMHENHbBIX CUCTEM ypaBHeHMI. Popmynbl Kpamepa.
PelleHne cuctem NUHENHbIX ypaBHeHU MeTodom [Maycca.
Bektopbl. OCHOBHbIE NOHATUA. JIMHENHbIE ONepaumn Hag BEKTOPaMM.
lMpoekums BekTopa Ha OCb U ee CBOKMCTBaA.

arODOE

©oNO®
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PasnoxeHne BekTopa No optam KoopanHaTHbIX ocer. Mogynb BekTopa. Hanpasnsaiowve
KOCUHYCBbI.

[encteusa Hag BeKTOpamu, 3afaHHbIMK NPOEKUUSMU Ha OCU KOOpAMHAT.

CkansipHoe nNpou3BedeHne BEKTOPOB: onpeaeneHne, CBOMCTBA Y HEKOTOPbIE MPUMOXEHUS.
BekTopHOe npounsBeaeHe BEKTOPOB: ornpeaesieHne, CBOMCTBA U HEKOTOPbIE MPUMNOXKEHUS.
CmellaHHOe Nnpou3BedeHne BEKTOPOB: onpeaeneHne, CBOMCTBA U HEKOTOPbIE NPUNOXKEHUS.
Cuctembl koopauHaT Ha NNockocTU. OCHOBHbIE MOHATUSA U HEKOTOPbIE NPUNOXEHU MeToaa
KOOpAMHAT Ha MIOCKOCTH.

MNpeobpa3oBaHusa cucTeMbl KOOpPANHAT.

JInHum Ha nnockocTu. Bnabl ypaBHEHUN, 3agaloLmx SiMHMo. [Npumepsl.

YpaBHEHUs NpAMON Ha NNOCKOCTU: obLuee, ¢ yrnoBbiM K03 HUUMEHTOM, HOpManbHOE, B
oTpeskax u ap.

Mpsmaga Ha nnockocTn. OCHOBHbIE 3aa4yun: yron Mexay ABYMsi NPAMbIMU, PACCTOSHWE OT TOYKU
00 rpsiMoMn.

JInHnn BTOpOro nopsigka Ha NNOckocTU. OKPY>KHOCTb.

annunc.

MNnep6ona.

Mapabona.

[MoBepPXHOCTb U ee ypaBHeHME. YpaBHeHue cdepbl. YpaBHEHUS NMNHWUIA B NPOCTPaHCTBE.
YpaBHEHUS N0CKOCTM B MPOCTpaHCTBe: obulee, B OTpe3kax, HopMarbHoe 1 ap..

MnockocTb. OCHOBHbIE 3a4a4u: Yyron Mexay ABYMS MOCKOCTSAMMU, PacCTOSAHUE OT TOYKMU A0
NSIOCKOCTW.

YpaBHeHuMs NpAMON B MPOCTPaHCTBE: BEKTOPHOE, NapamMeTpuyeckoe, KaHOHU4YecKkoe, obLiee n
Ap..

Mpsmas B npocTpaHcTBe. OCHOBHbIE 3a4a4uu: yron mMexay AByMS NpsiMbiMU1, YCoBue
NPUHALEXHOCTU NPAMbBIX O4HOW MIOCKOCTH.

[MoBepxHOCTM BTOPOro nopsiaka B NpOCTPaHCTBE.

dyHKUMA: onpeaeneHune, cnocobbl 3agaHns, rpadurk, CBOMCTBA OYHKLUMIA U UX FpadmKoB.
CnoxHas n obpatHas dyHkumn. CBoNCcTBa U rpaddnKm OCHOBHBIX 3ieMEHTaPHbIX PYHKLUA.
Uucnosaa nocnegoBaTenbHOCTL:  OMNpedeneHne, OCHOBHble MOHATUSA, Crnocobbl 3agaHus,
OEencTBUs, NpMMepbl, HEKOTOPbIE CBOWCTBA.

OnpegeneHue n Npu3Hak CXOAMMOCTM MOHOTOHHBIX NOCNeA0BaTENbHOCTEN.

MpeaenbHbIV Nepexo B HEpaBEHCTBAX, CBA3bIBAOLLMX NOCNE40BATENbHOCTMU.

TeopeMbl O CXOOSALWMXCA YMUCMOBLIX MOCNeAOBaTENbHOCTAX (Mpegenbl CyMMbl, PasHOCTH,
Npou3BeAEHNs, OTHOLLEHNS CXOOALLMXCA NOcneaoBaTeNbHOCTEN).

Cxopsawmecss  nocnegoeaternbHocT.  CBOMCTBA  CXOOSALWMXCA  nocrnegoBaTeNbHOCTEN:
€0MHCTBEHHOCTb Npeaena, orpaHNYeHHOCTb.

BeckoHeuHO Gonblwme n 6eckoHeYyHO Marnble 4YucnoBble nocnegoBaTenibHOCTU. OCHOBHbIE
csBoncTBa 6eCckoHeYHO MarbiX nocriefoBaTenbHOCTEN.

MpusHaku cywecTBoBaHus npeaenos oyHKUM. «lepBbin 3amevaTenbHbIy npeaen yHKUuuK.
«BTopon 3ameyvaTenbHbIN» Npeaen oyHKUMM 1N cnegcTBnsa U3 Hero.

OcHoBHble TeopeMbl 0 Npegenax MyHKUUN.

BeckoHe4vHo Bornblume n 6eckoHeYHO Manble YHKUUK: UX CBOMCTBA N CPaBHEHME.

BeckoHeuHo manble n 6eckoHeyHO 6onblime dyHKuMK. KpuTepun cywecTBoBaHUA npeaena
dYHKLMM B TOUKE.

Mpegen dyHKuMM B ToUke U Ha BeckoHeyHocTU. OQHOCTOPOHHME npeaersl.

Teopema 0 «BNOXEHHbIX» OTpe3Kax.

MepBas 1 BTopasa Teopembl Beneplutpacca.

MepBas n BTOpasa Teopembl bonbuaHo-Kowwuu.

HenpepbIiBHOCTL (PYHKLUUKN B TOUKE U HA NPOMEXYTKe. HenpepbiBHOCTb HEKOTOPbIX OCHOBHbIX
3aneMeHTapHbIX PYHKLNIA.

TeopeMbl 0 HENPEPBLIBHOCTM CIOXHOM U 06paTHON OYHKLINNA.

OcCHOBHble CBONCTBA HeNpPepbIBHbIX (DYHKUUIA: HENPEPbIBHOCTb CyMMbI, NPOU3BEAEHNS U
YaCTHOro HenpepbIBHbLIX (PYHKLUNA, YCTOMYMBOCTb 3HaKa HENPEpPbLIBHOW (PYHKLINN.
OAHOCTOPOHHSAS HENPEPBLIBHOCTb (PYHKLMK. TOYKM pa3pbiBa rpadmka OyHKLUN N NX
Knaccudumkayus.

[MoHsATME O paBHOMEPHOM HENPEPLIBHOCTU PyHKUMK. Teopema KaHTopa.



2 cemecTp:

1. TloHATME NPOU3BOOHON PYHKLUU B TOUKE; €e reOMeTPUYECKUn U (hU3NYECKNA CMbICbI. YpaBHeHWe
KacaTerlbHON U HopMarnu K KpUBOWA.

2. [MponsBoaHble OCHOBHLIX ariEMeHTapHbIX PyHKUMA. Tabnuua Npon3BoAHbIX OCHOBHbBIX OYHKLMIA.

3. [NpousBogHble CNOXHOW M 0GpaTHOM OYHKLNNA.

4. Tpou3BodHblE CYMMbI, Pa3HOCTU, NPOU3BESEHUS U HYACTHOTO (PYHKLUA.

5. CBsa3b Mexay HENpepbIBHOCTLIO 1 AnddepeHunpyemMocTbto yHKUNN.

6. [lpomsBogHble OencTBUTENbHbIX (OYHKUWMA OENCTBUTENBHOMO aprymMeHTa, 3afaHHbIX HEeSBHO U
napamMeTpuyecku

7. Touka nokanbHOro akcTpemyma dyHkumm. Teopema Pepma. Heobxoammoe ycnosme CyLLLeCTBOBaHUS
NoKarnbHOro akcTpemyma yHKLUK

8. OuddepeHumnan yHKUNM OENCTBUTENBHOMO NEPEMEHHONO 1 ero reoMeTpU4EeCKnin CMbIC.
OcHoBHble TeopeMbl 0 andpepeHumnanax

9. HnddepeHunan crioxkHon yHKUnK. MHBapmnaHTHOCTE hopMbl AnddepeHumana nepsoro nopsigka.
OuddepeHumnansl BbICLIMX NOPSAKOB

10. MpomnsBogHbIe BbICLUNX NOPAAKOB ANS PYHKUUIA, 3aaHHbIX SIBHO, HESIBHO M NapaMeTpuyecku

11. Teopema Ponnsa 1 ee reoMeTpn4eCKnn CMbICII

12. Teopema JlarpaHxa 1 ee reoMeTpUYECKUiN CMbICII

13. Teopema Kowumn

14. MNMpaBuna Jlonutans (Teopemsl). PackpbiTne HeonpeaeneHHOCTEN pasnnyHbIX BUOOB Npu
BbIYNCIIEHUN NpeaenioB QYHKLNIA

15. ®opmynel Ternopa n MaknopeHa ans dpyHKUMI OGHOro AENCTBUTENBHOIO aprymeHTa

16. MOHOTOHHOCTb (DYHKLMW HA MHTepBarne: HeobxoaMMble U OCTaTO4HbIe ycnoBusi. HaxoxaeHne
HanbOoNbLIEro N HAMMEHbBLLETO 3HAaYEHNN HENPEPLIBHON OYHKLUM Ha OTPE3Ke

17. JlocTaTo4Hble YCrOoBUSA NOKanbHOro 3KCTpeMyma yHKUMM

18. HanpaBneHus BbINyKNoOCTM 1 TOYKK nepernba rpaduka QyHKLUnn

19. Heobxogumoe n goctaTouHOE YCrOBUA CyLLECTBOBaHNUS Tovek nepermba rpadumka yHKUnn

20. AcumnToTbI rpadomka oyHKUMK

21. MNoHaTne nepoobpasHon dyHKumK. CeoncTea NnepeoodpasHom

22. HeonpeaeneHHbIn UHTErpan u ero ceonctea. «Hebepylimeca» nHrerpanbl

23. OcHOBHblE MeTOAbI BblYMCNEHNS HEONPEOENEeHHOro nHTerpana: NnoacTaHoBKa, 3aMmeHa NnepeMeHHoNn,
WHTErpupoBaHue no Yyactam

24. MpaBunbHble 1 HenpaswibHble  OPOOHO-paumoHanbHble  dyHKumK.  [pocTenwne  gpoow.
NHTerpmnpoBaHue npoctenwmnx gpoben

25. VIHTerpmnpoBaHme apobHO-paumMoHarnbHbIX BblpaXKeHUN

26. IHTerpmnpoBaHmne nppaumoHanbHbiX QYHKLMA

27. HTerpnpoBaHue TpUroHoMeTprUYeckux OyHKLNIA

28. OnpepeneHne onpegeneHHoOro wHterpana. 3agaun, npuBosAWME K MOHATUIO OMNpeaeneHHoro
WHTerpana

29. OcHOBHbIE CBOWCTBA ONpeaeneHHoro nHrerpana

30. OueHunBaHug onpegeneHHoro uHterpana. opmyna cpeaHero 3HavyeHns

31. Heobxogmmble 1 OCTaTOYHbIE YCITOBUSI MHTENPUPYEMOCTU (DYHKLUN

32. NHTerpan ¢ nepeMeHHbIM BEPXHUM Npeaenom

33. ®opmyna HetoToHa-J1enbHuua

34. dopmMynbl 3aMeHbl NePEMEHHOI0 U MHTErPUPOBaHNSA MO YacTaM B onpefeneHHOM uHTerpane

35. WHTerpanbl  OT HenpepbiBHbIX (PYHKUMA MO OECKOHEeYHOMY MPOMEXYTKY WHTErpupoBaHus:
onpegeneHve, CBONCTBA, MPU3HAKN CXOAUMOCTH

36. NHTerpanbl OT yHKUMA C OCODOM TOYKOW Ha OTpPEe3Ke WHTErpMpoBaHWSA: onpenerneHue, CBOWCTBA,
NPU3HaKN CXOANMOCTMW.

3 cemecTp:

1. TloHATME YHKLMU MHOMNX NepeMeHHbIX. JInHuu ypoBHs. MNpeaen OyHKUNN MHOTUX NepeMeEHHbIX B
TouYke. HenpepbIBHOCTb OYHKLUN MHOMMX NepeMeHHbIX B Todke. CBONCTBa npenenos (oyHKLMK
MHOMMX NepeMeHHbIX. HenpepbIBHOCTb CROXHOW (OYHKLN

2. YacTHble npou3BoaHbIE NepBOro nopsaka PyHKUUN MHOrMX NepemMeHHbIX. PyHKUNG ABYX

nepemMeHHbIX, guddepeHunpyemas B Touke. Heobxoammoe n AocTaToyHOe yCroBust
anddepeHUnpyeMocTn yHKLUMKM OBYX NepeMeHHbIX B Touke. Ceasb guddepeHumana oyHKunm n
€e YaCTHbIX NPOM3BOOHbIX
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OvddbepeHumpoBaHne CRoXXHOM PYHKLMN MHOTUX NepeMeHHbIX. [eoMeTpn4ecknim CMbICST YaCTHbIX
NPoOn3BOAHbLIX NepBOro nopsaka u anddepeHumana OyHKUNN OBYX NEPEMEHHbIX

YacTHble npousBogHble U auddepeHumansl BbICLUMX NOPAOAKOB (OYHKLNN MHOMMX NEPEMEHHbIX.
Teopema 0 He3aBMCMMOCTM OT nopsiaka AuddepeHuMpoBaHnsa B CMELLAHHbIX MPOU3BOAHbIX.
JlokanbHble 3KCTPEMYMbI (PYHKLMM MHOTMX NEPEMEHHbBIX: ONpeaeneHnsi, Heobxoanmble n
[0CTaTOYHbIe YCNOoBUS

[1BOMHOM MHTerpan: OCHOBHbIE MOHATUA N onpeaeneHunsi, reoMeTpn4ecknin n nUsnYecKnin CMbICHbI,
OCHOBHbI€ CBOWCTBA. BbluMcneHne 4BONHOro MHTErpana B 4eKapToBbIX KOOpANHATaXxX

dopmyna 3ameHbl NepemMeHHbIX B OBOWHOM uWHTerpane. BbluucneHwe ABOMHOrO wmHTErpana B
NONSAPHbIX KoopAnHaTax

TpOMHON MHTErpan: OCHOBHbIE MOHATUSA U OnpedeneHns, reoMeTpuyeckin n Pusndecknim CMbICrbl,
OCHOBHbIE CBOMCTBA. BbluncrneHne TpOMHOro MHTerparna B ekapToBbIX KoOpAuHaTax

dopmyna 3amMeHbl MepeMeHHbIX B TPOWMHOM uWHTerpane. BbluucrieHne TPOWHOrO uWHTerpana B
LUUNMHOPUYECKUX U cdhepnyecknx KoopamHaTax

KpuBosnuHenHble MHTerpansl NepBoro poaa: OCHOBHbIE MNOHATUA, NpaBuia BblYNCEHNS
KpuBosiMHenHble HTerpansl BTOPOro poAa: OCHOBHbIE MOHATUA, NpaBuia BblYNCIEHUS

dopmyna OcTtporpaackoro-I'puHa. YcnoBus He3aBUCMMOCTU KPUBONMHENHOIO nHTerpana |l poga ot
nNyTN NHTErPUPOBaHUSA

OuddepeHumnpoBaHmne HesiBHbIX OYHKLUMIA. YpaBHEHUA KacaTeNlbHOW NNOCKOCTM U HOpManu K
NMOBEPXHOCTU

MoHsITME 1 rpadudeckoe nsobparkeHne KOMMITEKCHbLIX YMCcen

PasnunyHble bopMbl 3anMcy KOMMNEKCHbIX Yncen. JencTBusa Hag KOMNIEKCHbIMU Ynucnamu,
3afaHHbIMK B anrebpanyeckon popme

. dencTBna Hag KOMMNIIEKCHbIMW YMCriamMu, 3agaHHbIMU B TPUTOHOMETPUYECKON hopMe

cemecTp

O6wume cBeaeHns o guddepeHumnanbHbIX ypaBHeHuaX. JuddepeHumnanbHblie ypaBHEHUSA NEPBOro
nopsifka: OCHOBHbIE MOHATUS 1 onpeaeneHus. Teopema O CyLeCcTBOBaHUN N eANHCTBEHHOCTH
pelweHuns 3agayn Kowwm

OudbdepeHumnanbHble ypaBHEHUS C pasaensaownuMmMca nepemMeHHbIMK

OpHopogHble gnddepeHumnanbHble ypaBHEHNS

JInHenHble anddepeHumnanbHble ypaBHEHUS NEPBOro Nopsagka n MeToabl X peLlleHns. YpaBHeHne
A. BepHynnu

YpaBHeHue B NonHbIX guddepeHumanax. IHTerpypyoLwmin MHOXUTENb

OndbdepeHumnanbHble ypaBHEHUS BbiCLLMX NopsakoB. OCHOBHbIE NOHATUSA. Teopema o
CyLLLeCTBOBAHMM N €OUHCTBEHHOCTU peLleHns 3agadm Koww.

OudbdepeHumnanbHble ypaBHEHMS, AoMyCKaloLMe NOHMKEHNe nopsaka.

JInHenHble anddepeHumnanbHble YpaBHEHUS BbICLLUMX NOPSAKOB. JIMHENHbIE OAHOPOAHbIE
andpdepeHumnanbHble ypaBHeHNs N-ro nopsaka. OCHOBHbIE NOHATMS.

JInHenHble ogHopoaHble AnddepeHumnanbHble ypaBHeEHUS BTOPOro nopsiaka. CTpykTypa mnx obuiero
peLueHus.

MHTerpmpoBaHmne NMHENHbIX OQHOPOAHbBIX AnddepeHUnanbHbIX ypaBHEHUIA BTOPOro nopsaka
NOCTOSIHHBLIMWN KO3 PULMEHTAMMU.

NHTerpnpoBaHne nNnMHenHbIX OOHOPOAHBLIX AUddepeHLmarnbHbIX YpaBHEHUA N -ro nopsiaka ¢
NOCTOAHHbIMU KO3 ULMEHTaMN.

CtpykTypa obLLero peLleHns IMHENHOro HeogHOPOL4HOro AnddepeHUnansHOro ypaBHEHUS
BTOPOro nopsgka.

MeTopq Bapuauum Npon3sBonbHbIX MOCTOAHHBLIX Npy pelweHun JIHAY BTOpOro nopsigka. Teopema o
HanoXeHn peLueHnn.

WHTerpuposanne JIHOY BTOpOro nopsaka ¢ NOCTOAHHBIMU KOIMULMEHTaMM U NPaBON YacTbio
crneumanbHoro snaa.

WHTerpuposaHue JTHOY nopsagka Bbilwe BTOPOro ¢ NOCTOAHHBIMU KO3 dULMEeHTaMu1 1 Npason
YacTblo crneynansHOro BMaa.

Yuncnosble psigbl. OCHOBHbIE MOHATUS.

MHTerpanbHbIn NpuaHak Kowwm ansa 3HakononoXnTenbHbIX YMCNoBbixX psgos. O600LWeHHbIN
rapMOHMYECKNA pag.

MpusHaku Oanambepa 1 Kol ans 3HaKonomnoXnTenbHbIX YACNOBbLIX PSOO0B.

Mpn3Haku cpaBHEHUST 3HAKOMOSOXUTENbHbBIX YACITOBLIX PSOOB.
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Psag reomeTpuyeckon nporpeccun. Heobxogmmbli NpusHak cxogMMoCTU YACTTOBOMO psga.
"apMoHu4eckun pag.

OBwmn OCTaTOYHbIN NPU3HAK CXOAUMOCTUN 3HAaKONEPEMEHHbIX YMCMOBbIX PpAA0B. AGCOMTHANA n
yCnoBHas cxoammocTu psgos. CBoncTBa abCOMOTHO CXOAALWNXCH PAOOB.

3Hako4vepeaytomecs ymcnosble pagbl. MNpuadHak Jlenbruua.

OyHKUMOHanbHble paabl. OCHOBHbIE NOHATUA. CTeneHHble paabl

CxoammocTb cTeneHHbIX psgoB. Teopema H. Abens. HTepBan v paguMyc cXoguMMoCTU CTENEHHOIO
psga.

Pagbl Tennopa n MaknopeHa.

PasnoxeHne HeKOTOPbIX afieMeHTapHbIX OYHKUUK B psg MaknopeHa.

Mepnoanyeckne yHkumn. MNMeprnogundeckne npoueccel. TpuroHomeTpudecknin pag dPypoe.
PasnoxeHue B pag dypbe 21T-nepmognyeckmx pyHkunn. Teopema OQupuxne.

PasnoxeHue B pag Oypbe YETHbIX U HEYETHbLIX (PYHKLNIA.

PasnoxeHune B psag Pypbe HyHKUMA NPOM3BOSIBHOMO nepuoaa.

MpeacTtaBneHue pagom dypbe Henepnogndecknx yHKLMNA.

OnemeHTbl KOMOBUHaTOPKKN. CxeMbl BbIOOPKKN 6€3 BO3BpaLLEHUIA U C BO3BPALLEHNEM.
CniyyarHble cobbiTus, Ux knaccudurkaums. [encTems Hag cobbiTnammn. Anrebpa cobbiTuin
(TEOpEeTMKO-MHOXECTBEHHAS TPAKTOBKA).

BeposiTHOCTM cny4yanHoro cobbiTus: cTaTUCTUYECKasi, Knaccuyeckasi, reomeTpuyeckas,
akcmomartmnyeckasi. CBONCTBa BEPOSITHOCTEN.

HesaBucumble ucnoitannsa. Cxema bepHynnu. ®opmyna bepHynnu. lNpeneneHble TEOPEMbI B CXEME
BepHynnu.

dopmyna nonHom BeposaTHocTU. Popmyna baneca.

YcnoBHble BEPOATHOCTU. BeposiTHOCTb NnpondsegeHun cobbiTuin. He3aBMCMMOCTb COOLITUN.
BepoAaTHOCTL CyMMbl COOLITUIA.

[unckpeTHble criydarHble BENMYUHBI M 3aKOHbI MX pacnpeneneHus.

HenpepbiBHbIE Cry4alnHble BENUYMHBI 1 3aKOHbI UX pacnpegenenns. PyHKUnsa 1 NoTHOCTb
pacnpeneneHus crny4amHom BenmymHbl, UX CBOMCTBA.

Yuncnosble xapakTEPUCTUKN CryYanHbIX BEMNYMH: MaTemMaTU4eckoe oxuagaHme, gucnepcus,
cpedHee KBagpaTnyeckoe OTKIIOHEHWEe, MoAa, MeamaHa, MOMEHTbI CrydanHbIX BEMNYMH, KBAHTUNU.
OCHOBHbIe 3aKOHbI pacnpeaeneHns CryYyanHblX BENUYNH.

lNepeyeHb NpakTUYeCKnxX 3agaHuin:

1 cemecTp:

1
1. WccnenosaTh xapakTep Touek paspbiBa rpaduka dpyHkumm f(X)=—-—7 .

1+ 2%

; ; tg?x
2. BblumcnuTe. I'”,}(S'n X)
kX

-

3. Bbluucnutb rI]im(x/n2 +5n+4—n’ +4) .

sin 5x

4. Bblumcnuts M——— |
=0 x+9 -3

n

3+2"
3+2n+1

6. YpaBHeHus, 3agaroLlimne NMHMM BTOPOro nopsiaka, NpUBECTU K KAHOHNMYECKOMY BUAY; OonpeaennTb
™MN nNuHMK: @) 5y° =30x; 6)  81x* +225y* =18225. Hantu: a) UeHTp KpuBoWn; 6)
SKCLIEHTPUCUTET; B) YypaBHeHWe(s1) AnpeKkTpuc(bl); r) KoopamHatbl ¢okyca(oB).

. 2 \2ctg®3
7. BblumcnuTb legg(l+tg X)“9

5. BbiuncnnTb M
n—owo

2y—-z+x=12,
47 -y +3x=-13,
S5y—-x—-z=217.

8. Pewuntb cncrtemy ypaBHeHU MaTPUYHbIM METOOO0M:
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2x -1

VccnepoBaTb xapaktep Toyek paspbiBa rpaduka yHKLnm f(x)= 1.
1+ 2%
2y+272+3x=1,
y . 94z+5y+6Xx=-2,
PewwuTb cuctemy ypaBHeHun metogom Kpamepa:
8y+9x+7z2=3
Bbluncnutb 1im(\/x2 +3 /X% —8x).
B Iim( t 1 j
BIHNCITE S0 4sin?x  sin?2x )’
BbluMCnuTh |xiLT3(1+tg2 X)200° 3
1
Hantn Toukun paspbiBa rpadmka QyHKLUUK f(x)= m W onpegenuTb UX Xapakrep.
sin® 5x
Boumcrnts 1M ——
x—0 X

BekTop i, OPTOroHanbHbI BeKTopaMm a(2;3;—-1) 1 b(;—13), obpasyeT ¢ BEKTOPOM i TYMOW yron.
3Has, 4To |>_<| = /138, HalauTe KOOpPAWHATBLI BEKTOpa X .

2y +z2+3x =1,
P y . 14z+5y+6x=-2,
enTb CUCTEMY YPaBHEHUN MaTPUYHBIM METOAOM:
8y+9x+7z2=3
Hantn nnowagp TpeyronbHuka ¢ BepwimHamm A(1; 2; 0), B(3; 2; 1), C(-2; 1; 2).

3+2
lim 2 +4x\®
Bblumncnntb x| 4y —3

. TpeyronbHnk ABC 3agaH KoopauHatamu BepuuH:  A(-3,-2); B(3;4); C(5-4). Hantu: a)

nnoLiaab TpeyronbHuka; 6) ypaBHEHWE BbICOTbI TPEYrosibHMka BH .
2y—-z+x=12,

Pewntb cuctemy ypaBHeHun metogom Kpamepa: 47 -y+3x=-13,
Sy—x—-z=27.
TpeyronbHuk ABC 3ajaH koopauHatamu BepuwuvH:  A(—41); B(-6,-3); C(4;,-1). Hantu: a)

ypaBHEHMWE BbICOTbI TpeyrofibHuka BH ; 6) AnvHy MeauaHsl AM .
3Has HeCKOrbKO NEPBbIX YIEHOB YMCIIOBOW NocneaoBaTeNbHOCTU, HanMcaTb opmMyny ee

1 1
obuero uneHa: 2;1—;1—;1—;.... YCTaHOBUTb HEKOTOPbIE CBOMCTBA 3TOMW NOCeA0BaTENbHOCTN.
2 3 4

In(1+2x)

im ——=
x—0 arcsin 3x
TpeyronbHvk ABC 3ajaH KoopauHaTamu BepwuH:  A(-3,-2); B(3;4); C(5-4). Hawtu: a)
BENMUYMHY Yyrna HaknoHa npsmon AB K ocu abcumcc; 6) ypaBHeHMe NpsiMon, Npoxoasiien
Yyepes BepwnHy C napannenbHO NpsamMon AB.
YpaBHeHus, 3agaroLimne NMHMM BTOPOro nopsiaka, NpUBeCTU K KAHOHNMYECKOMY BUAY; onpeaennTb
TMN NUHUKM:  a)  256x° —144y* —36864=0; 6) xX*+4x+4+y*—6y=0. Havtn:  a) ueHtp
KpmBon:  ©) 3KCLUEHTPUCUTET;  B) ypaBHeHMe() anpekTpuc(bl); ) koopamHathl hokyca(oB).

Bblumncnntb

2 cemecTp:



10.
11.
12.
13.

14.

15.

16.
17.

18.

19.
20.

21.

22.

23.

24,
25.
26.

HanTtu nponsBoaHy0 PyHKLMM

HanTtu nponsBogHyto qoyHKLUK

HanTtu nponsBogHyto qoyHKLUK
HanTtu nponsBogHyto qoyHKLUK

HanTtu nponsBogHyto qoyHKLUK

HanTtu NnponsBoaHy0 PyHKLMM

HanTn NnponsBoaHy0 PyHKLMM

HanTtu nponsBogHyto qoyHKLUK

HainTtn nponssoaHyto pyHkumm Y

HanTtn NnponsBoaHy0 PyHKLMM
HanTtu NnponsBoaHy0 PyHKLMM
HanTtu nponsBogHyto qyHKLUK
HanTtu NnponsBoaHy0 PyHKLMM

HanTu NnponsBoaHY0 PyHKLMM

Haintn nponsBoaHyo yHKLUM

Haintn nponsBoaHyo yHKLUM

Haintn nponsBoaHyo yHKLUUM
Haintn nponsBoaHyo yHKLUUM

HanTu NnponsBoaHY0 PyHKLMM

HanTtu nponsBoaHy PyHKLMM

HanTu NnponsBoaHy PyHKLMM

HanTu NnponsBoaHy0 PyHKLMM

HanTtu nponsBoaHy PyHKLMM

HanTtu nponsBoaHy0 PyHKLMM
HanTtu nponsBoaHy PyHKLMM

HanTtu nponsBogHyto qoyHKLUK

1-+x
1+xﬁ.

y = x° -sin(cos x) .

y = COS

X+sin x

y =e**"" .arcctg X .

y —-|Og __ES_
5\Jx+1'

y= ! +arcsin x .
19" +1
32X
y=22X +3x-In° x .
_ XInx
x> -1
y =In*sin(3x) .
B 1
arcsin x-sin x
y=X- 2‘5 .e‘ﬁ
Sin 2x+4sin 2x
y=3 .
y =4—7x2 -arccos x |
y=In’ (5x3 —x)_

y =10"".arctg x .
o[ x
=sin® | —
s 5]
y=el®

y= arccos(eX ) )

y =arcsin /x|
y =77
y=x"-log, (x* +1).
y=In s;nx |
X' +1
y = arcsin(eCOSX) _
x3I095x
- 4ﬁ—cosx '
y= 5x/4—7x2 -arcsinx .
y= gCOS2X+4C082X

y =log, (5x3 —iﬁ)w :



27.

28.

29.
30.

31.

32.

33.

34.
35.

36.

37.

38.

39.
40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

sin xdx
1-cos x
] jarcsin3 X 4
HanTtu nHterpan M
Haintu uHterpan I XN1+ 2x% dx

HaiiTu uHTerpan ICOS x- e dx

Hantn nHterpan I

HaitTn nnTerpan IX(3X2 —5)88 dx
Cos X

Hawntu naterpan j—
P 3+5sin x

X2
HaiTu uHTterpan J.X'e dx

2
Haittn uHterpan ICtg xdx

Haint uHterpan jX -arcectg Xdx

1+ cos® x

Hantn nHterpan Im dx

e*dx
e? +1

ik

nx
dx
X

Hantn nHterpan j

Hantn nHterpan j
Haitu uHterpan Iex sin (ex ) dx
Haiitu uHterpan j(Z — X) sin xdx
Haiitn nHTerpan JXG_X dx

Haiitn uHTerpan Ie3x -C0S 2xdXx

Haitn unterpan Itgz Xdx
cos xdx
sin® x—4
Haitu uHTterpan jarCSin xax

, Iﬂ
Hawntu nHterpan ﬁ

3—ctg® x
Hantn nHterpan Jﬁdx

HanTtu nHterpan J.

3
Hawtu unterpan IXZ -e dx
Haitu uHterpan IXZ -In xdx

xdx

Hawntun nuterpan I
e |



51.

52.

xdx
Haintu nHterpan _[

x?dx
Hantu nHterpan j

X% +3X +

X2 +2x+3

2

53. HaiTu nHTerpan J(X —7)% In(6x)dx

54.

7dx
HanTtu nHterpan I W2 _5

55. HaiiTn nHterpan J.aI’CCOS(5X +3)dx

56. HaiTi nHTerpan I xarctg(5x + 3)dx

2
57. HaiiTu uHTerpan IX arctg xdx
3 cemecTp:

1.

10.

11.

Hainti uHTerpan ” f (x; y)dxdy,
D

x=1y=0; x+2y=7

HaitTn uHTerpan ” f (x; y)dxdy,
D

x=1y=1 5x+y=11

Haintn uHTterpan ” f (x; y)dxdy,
D

2x=-y* y=x°

Haitn unterpan ” f (x: y)dxdy,
D

Xx=-2y?, y=x°

Haitn unterpan ” f (x: y)dxdy,
D

x=y% y=-x*

Hainti nHTerpan ” f (x; y)dxdy,
D

NMUHNAMMN: x=0; y =2; 3x+y=5

Haitn unterpan ” f (x: y)dxdy,
D

y=3x—4, y=-x*

HaiiTu uHTerpan ” f (x: y)dxdy,
D

y=3x; y=0,5%; 0,5x+y=6
Haiitun uHterpan [[ f(x; y)dxdy,
D

NMUHUAMM: Y =2X; Y =—X; 2X+Y =

Haittn uHTerpan ” f (x; y)dxdy,
D

ecnn f(x;y)=xy+1a obnactb D orpaHuM4eHa JIMHUAMMN
ecnn f(x;y)=x’y+1,a obnactb D orpaHM4eHa NMHUAMMW:

ecnn f(x;y)=xy’>+1+x,a obnactb D orpaHuyeHa nNMHUSIMU:

ecnu f(x;y)=xy’—1,a obnactb D orpaHuyeHa NNHUSMU:
ecnu f(x;y)=xy’+x—1,a obnacte D orpaHuyeHa NMHUAMU:
ecnn f(x;y)=xy’+y? aobnactb D orpaHuyeHa

ecnn f(x;y)=x*+y? aobnactb D orpaHu4eHa NMHUAMU:

ecnun f(x;y)=x*+yx,a obnactb D orpaHMyeHa NUHUSMU:

ecnn f(x;y)=3+yx, a obnacte D orpaHnyeHa

3
ecnn f(x;y)=-x*-y’+5,a 06nactb D B NnepBoOi KOOpANHATHOM

4eTBEPTU OrpaHnyeHa NMUHUAMK: x> +y> =9; x=0; y =0

HaiiTu uHTerpan ” f (x; y)dxdy,
D

ecnn f(x;y)=2x"+2y*+3,a obnacte D B NepBOW KOOPAMHATHOMN

4YeTBEPTU OrpaHMyeHa NUHUAMK: x° +y* =16; x=0; y=0



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Haitun niterpan ” f(x;y)dxdy, ecnu f(x;y)=xy+1 a obnacTb D orpaHuyeHa NMMHUSMMU:
D

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

Haiitu unterpan [[ f(x y)dxdy, ecnm f(xy)=x"y+1,a 06nacTe D orpaHuieHa MHNAMM:
D

x=0;y=L 3x+y=6

Haittv unterpan [[ f(x y)dxdy, ecnm f(xy) =xy* +1+x, @ 061acTb D orpaHMyeHa NMHNAMM:
D

x=y’, y=x

Haiitn niterpan ” f(x;y)dxdy, ecnu f(x;y)=xy’-1a obnactb D orpaHuyeHa NUHUSIMU:
D

x=y% y=x

Haiiti ukTerpan [[ f(x y)dxdy, ecnm f(xy)=xy’ +x-1,a 06nacTb D OrpaHuieHa MMHUSMY:
D

X = yZ, y — X2

Haiitu uHTerpan [[ f(x y)dxdy, ecnm f(xy)=xy*+y*, @ 06nacTe D OrpaHn4eHa IMHUAMM:
D

x=0;y=0; 3x+y=6

Haittv unTerpan [[ f(xy)dxdy, ecnm f(xy)=x"+y?,a 06nacTe D OrpaHuieHa IMHUAMA:
D

y=3x,y=x
Haiiti uHTerpan [[ f(x y)dxdy, ecnm f(xy)=x"+yx,a 0bnactb D orpaHuieHa
D

nmHUamMmn: y =3x; y =0,5x; x+y =6
HaiiTu uHTerpan ” f(x;y)dxdy, ecnm f(x;y)=3+yx, a obnactb D orpaHu4eHa
D

NMUHNAMW. Yy =2X; Y =X; X+Y =6
Haintn nHTerpan ” f(x;y)dxdy, ecnm f(x;y) =—x?—y?+1,a obnactb D B NePBOI KOOPAMHATHON
D

4YeTBepTU OrpaHnYeHa NMMHUAMK: x* +y° =1, x=0; y=0
Haiti uHTerpan J'j f(x;y)dxdy, ecnm f(x;y) =x*+y?+1a obnactb D BNEpBOii KOOPANHATHOIA
D

4YeTBEPTU OrpaHuyeHa NNHUAMN: X° +y* =4; x=0; y=0
Haiitu uHterpan [[ f(x; y)dxdy, ecnm f(xy)=4vx - yx,a obnacTe D orpaHuueHa
D

NMUHNAMMN: Yy =3X; Y =2X+1; X+y =6
Hantn nHterpan ” f(x;y)dxdy, ecnim f(x;y)=4x —yx,a 06rnacTb D orpaHnyeHa MUHNAMM:
D

y=3xy=3x-6,y=3,y=0
Hantn nHterpan _U f(x;y)dxdy, ecnu f(x;y)=2+y’x,a obnactb D orpaHMyeHa NMHUSMU:
D

y=-2X y=-2x-4y=6y=2

4 cemecTp:

+00 1

1. WccnepoBaTb psid Ha CXOAVMOCTb: Zns tg> =
n-1 n

2. Pewutb anddepeHumansHoe ypaBHeHue: Y '+4y'—5y =1.
+00 n!

3. WccnepoBaTb psg Ha CXOAMMOCTb:! ZW .
n=1

4. Pewwutb anddepeHumanbHoe ypaBHeHue: Y"—2y'+2y =2X.

2

&1 (n+1Y

5. WccnepoBaTbk psig Ha CXOAMMOCTb:! Z (—) .

~5'U n



PewuTb anddepeHumansHoe ypasHeHne: y" = X, ecni 3agaHbl HaYanbHbIE YCOBUS:
y(0)=1wn y'(0)=0.
< arcetg(n+3)

WcenepoBaThb psif Ha CXOAMMOCTb: Z e
= —-N
n=1

PewuTtb auddepeHumnansHoe ypaBHeHne: Xy"=7Yy'In (Lj .
X

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3

+00
MCCﬂeﬂ,OBaTb pAO Ha CXOOUMMOCTb!: Z .
= (n+1)!

Pewuntb anddepeHumnansHoe ypaBHeHne: 3+ y'2 =yy".

400 _1 n
WcecnepoBath psig Ha CXOOUMOCTb: Z (=1

“n+n’

PewnTb anddepeHumansHoe ypaBHeHve: Y "(2y+3)—2y 2=0.

2
= 1(n+5)
WccnepnoBaThb psia Ha CXOAMMOCTD: Zg—n —
n=1

PewnTb anddeperumansHoe ypaBHenue: Y2+ Yy " = yy' npu HauanbHbix yorosuax Y(0) =0u

y'(0)=0.
= 1

Wcecnenosatb psg Ha CXOAMMOCTb: .
nzzll (n+1)In(n+1)

PelwumnTb anddepeHumansHoe ypasHere: Y —13y"+36y =0.

+00 2
n°+2
WcenepoBaTth psif HA CXOAMMOCT: z In .
n

2
n=1

Pewntb andpdepeHumnansHoe ypaBHeHue: Y

& ( n+1 j“
WccnepoBaTb psa Ha CXOAVMOCTD: Z .
=\3n+2

PewnTb anddepeHumansHoe ypaBHenune: y' +5y"+4y =0.

+00 2n+l

Wccnenosathb pag Ha CXOAUMOCTb: Z 7o
- N
n=1

Pewntb anddepeHumnansHoe ypaBHeHune: y"—2y'+10y =0, ecnu y(%) =0, y[%) =e°,

WccnepoBaTth pag Ha CXO4MMOCTb: io 1
S~ ((+2)In*(n+2)

Pewntb anddepeHunansHoe ypaBHeHune: Y "—4y'+13y =0.

n+1

+00
WccnepnoBath psg Ha CXOOAUMOCTb: Z(—l) sin
n=1 n/n

Pewntb anddepeHumnansHoe ypaBHeHue: 2y "—3y'+5y =0.

+00 1
ViccnenoBaThb psif HA CXOOAUMOCTb: Z:arctg2 —
n=1 3 n

PewwuTb AnddepeHumansHoe ypaBHeHne: Y "—y = XC0os” X .

e 2n+3)"
WcecnepoBaTth psig Ha CXOOUMOCTb: z > .
ne\ N+

PewunTb auddepeHumnansHoe ypaBHeHue: y"+5y'+6y =

-2y"+y'=0.

T

6



31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

2 (=D (n+1
WcecnepoBathb psig Ha CXOAUMOCTb: Z%()
= n°+3n
Pewntb anddepeHumnansHoe ypaBHeHue: 4y"+9y =5.
+90 l
WccnepoBath psg Ha CX0OUMOCTb: Z .
1 (2N +1)\/”In (2n+1)

Pewntb anddepeHumnansHoe ypaBHeHme: y"+4y =ctg2x.
& ()™
WccnepoBatb psig HA CXOAMMOCTb: ;w
PelunTb aAnddepeHumansHoe ypasHeHne: Y'—2y '+ 2y =2x° +1.
& (-1)" cos3n
= 7" '
Pewntb anddepeHunansHoe ypaBHeHue: y"+4y'-5y =1-x.
+00 5n

WcenepoBaTth psif Ha CXOAMMOCT: ZW
~n!
n=1

WccneposaTtb pAO Ha CXOOUMMOCTb!:

Pewntb anddepeHumnansHoe ypaBHeHue: Y "— 2( y'— y) =e"sinx.

= n+1 )"
NccnepoBathb psif Ha CXOAMMOCTb: Z .

~\3n-1
PewuTtb auddepeHumnansHoe ypaBHeHue: Xy " =4y'In (L] .
X

el . L, 27

WccnepnoBaTb psia Ha CXOAVMOCTD: Zn“ sin® =-.
- n
n=1

PewwuTb auddepeHumnansHoe ypaBHeHne: 5y"—8y'+4y =0, ecnun y(%) =0, y(%)

+o0 1 n
NcenepoBaTtb pAaa Ha CXOOUMMOCTb: z arcsin— | .
n

n=1

PewnTb anddepeHumansHoe ypasHenme: y" = (x° +1)e>*, ecnn 3agaHbl HavanbHbIE YCMOBMS:

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

+00 n _1 ( _1)
WccnepoBaTb pAaa Ha CXOOMMOCTb: (—j .
TZ\n+1

PelumnTb auddepeHLmanbHoe ypaBHeHe: Y'—2y = Xsin’ X.

o0
Wccnepoeath psi Ha CXoAMMOCTb: »_ arcsin’

PewuTb auddepeHumnansHoe ypaBHeHue: y"—5y'+6y =

eSx )
—+00 n
Vccnenosatk psi Ha CXOAMMOCTL: » N’ .
n=1 55

PewuTb auddepeHumnansHoe ypaBHeHue: y"+9y =tg3X.

+00 2n
WcenepnosaTh psif Ha CXOANMOCTb: z:(—l)n In" (—ZJ
-, n+

PelumnTb auddepeHumansHoe ypaeHeHue: Y —5y"+4y =0.
MprMepbl KOHTPONBbHO-U3MEPUTENbHbLIX MaTepUanos:

T

=e*.



1 cemecTtp

KonTponbHo-u3mMepuTeabHbIi MaTepraa Ne 1

2y+z+3x=1

1. Pewwnrs cucremy ypaBHenuii Mmetonom Kpamepa: {4z +5y+6x=-2;

8y+9x+7z=3.

2. Pemenwne cuctem nuHEHHBIX ypaBHeHHN. Teopema Kponekepa-Kamemnm. AMropuTM OTBICKaHUS PeIICHS
MIPOU3BOJIBHOM CUCTEMBI IMHEWHBIX YPaBHEHUU.
3.  CBs3p MEKIY HETIPEPHIBHOCTHIO M MU PEPEeHINPYEMOCTHIO (QYHKITHH .

4, Bpryuciauthb Iim(

n—o0

2 cemecTp

342" )
3+2n+1 )

KonTpoabHo-u3mMepuTeabHbIi MaTepuag Ne 1

1. UHrerpamnsl OT HepephIBHBIX (GyHKINI 110 OECKOHEUHOMY IIPOMEKYTKY HHTETPUPOBAHUS: ONpEeIICHNE, CBOICTRA,

MPU3HAKU CXOAUMOCTH

2. Haiitn mpon3BOAHYIO QYHKIINU Y =

3. Haiitu uaTETpan J

3 cemecTp

X

+arcsin x.
1

sin xdx
1-cos x

KonTpoabHo-u3mMepuTeabHbIi MaTepuag Ne 1

1. TlousaTue u rpaduueckoe H300paKeHNE KOMIUIEKCHBIX YHCET
2. Haiitu unterpan H f(x;y)dxdy, ecmun f(X;y)=Xy+1 a obmacte D orpanuuena quausmu X =1, y=0; X+2y =7
D .

4 cemecTp

KoHTpoabHo-u3MepuTeabHbIN MaTepua Ne 1

1. Meronx Bapuauy NpoU3BOJIBHBIX NOCTOSHHBIX IpH pemennn JIHJY BToporo nopsaka. Teopema o HaJlOKeHUN

peLIeHU.

2. UurerpanbHbiii mpuzHak Komm 1t 3HAKOIOIOKHUTENIBHBIX YUCIOBBIX PsiIoB. OOO0OIEHHBIIT TApMOHUYECKHUMA P,

+o0 n

3. HccnenoBats psiji Ha CXOJUMOCTb: Z arcsin —

n=1 n

4. Pemmts auddepenmmansnoe ypasuenue: Y " = (X* +1)e™*, ecin sanansi navansuse yenosus: Y(0) =1 u

y'(0)=1.

OnucaHune TexHONoOrMu NpoBeneHus
Obyuatlowmincsa gormkeH NMCbMEHHO OTBETUTb Ha BOMPOCKI buneTa.
TpeboBaHue K BbINOMHEHUIO 3agaHNN

OueHku

Kputepum

OTnnyHo

obyvatomincs nokasbiBaeT rnybokoe M BCECTOPOHHEe 3HaHWe mpedMeTa, Ha Bce
Bornpockl 6uneta [gOaHbl MpaBUMbHLIE MCYEPMbIBaKOWME OTBEThbl, NPUBEOEHbI
[0Ka3aTenbeTBa, 06yYalolMncs apryMeHTMpoBaHO W MOTMYHO U3naraeT martepwarn,
NPaBUNbHO pellaeT BCe MPeanoXeHHbIe NpakTMYeckue 3afaHus; AOMNONHUTENbHbIE
BOMPOCHI HE BbI3bIBAKOT 3aTPYAHEHUN

Xopouo

obyyarowmincs TBepao 3HaAeT npeaMeT y4ebHOM AUCUMMMMHBI, FIOTMYHO u3naraet
M3yYeHHbIN MaTepuan, yMeeT MPUMEHsITb TeopeTUYeckue 3HaHWs Ans pelleHus
npakTU4ecknux 3afdaHuii, Ha BOMpPOCkl GureTa Nony4YeHbl NMosfHble U BEPHbIE OTBETHI,
npuBeOeHo [oKasaTenbCTBO, HO eCTb HebomnbluMe HETOYHOCTM B (DOPMYNMPOBKaX U
3aTpygHEHNs MPU OTBETE Ha AOMNONHUTENbHbIE BONPOCHI

YaoBneTBOpUTENBHO

o6yqarou.|,1/||7|0ﬂ B OCHOBHOM 3HaeT npeaver yqe6H0171 ancunnimnHbl, 3HaeT OCHOBHbIE
onpegeneHna U TepMuHbl, NpakTndyeckne 3agaHnda pelnTb He MOXeT, Takke He
MOXET NpuBeCTU AOKa3aTeslbCTBa.

Hey,qosneTBopMTen bHO

cTeneHb OCBOEHUA yqe6H0171 ANCUNNIINHDI O6y‘-laeMbIM He COOTBETCTBYET KpUTEepuam,
npeabaBiideMbIM K OUeHKaM «ygOBJIETBOPUTETIbBHO», «XOPOLUO», KOTIIMYHO».







