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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHbBI

B51.0.06 MaTemaTuka

1. Koa u» HaumeHoBaHuMe HanpaBneHusa nogrotosku: 05.03.01 Neonorusa

2. Mpodwunb noarotoBku:. [eonornyeckas cbemMka UM MOUCKU TBepAbIX MONe3HbIX
UckKonaembIx

3. Keanudukauma BbinyckHuka: bakanasp

4. dopma oby4yeHun: 3aoyHasn

5. Kadenpa, otBevawwasa 3a peanusaumio aucumnnuHbl: Kacdegpa ypaBHeHMM B
YacCTHbIX NPOU3BOAHbLIX U TEOPUN BEPOATHOCTEM MaTeMaTu4yeckoro cakynbrteTta

6. CocTtaBuTENM nporpaMmmbi: Aou,., K.cp.-m.H. Caguumkos I.B.

7. PexomeHpoBaHa: [lporpamma pekomeHgoBaHa HMC wmaTemaTtmyeckoro dakynbTeTa
MpoTtokon Ne 0500-03 ot 24.03.2022

8. YuebHbIN roa: 2022/ 2024 CemecTp(bl): 1,2,3



9. Uenun mn 3apaum y4eO6HOW AUCLUNIIUHDI:
nucnonb3oBaHMe B NpPOEeCcCUOHANbHOM OEATENbHOCTU  BbIMYCKHMKA,

Llenb nayyeHuns kypca «MaTtematukay —
npodeccnoHanbHOn

KOMMYHUKaLMN N MEXITUYHOCTHOM OOLLUEHNN 3HAHWMI OCHOBHbLIX MOHATUA MaTeMaTuKu W
METOAO0B NOCTPOEHNSI MaTeMaTUYECKMX MoAENE NPy peLLeHn NPogeCCUoHanbHbIX 3aaay.
OcCHOBHbIMM 3aga4amu y4eOHOM ANCUMNINHBI SBNSAOTCS:

1) dopmMpoBaHMe NPeACTaBMEHUS O PONIN U MecTe MaTeMaTUKM B COBPEMEHHOM MWUpE,

MUPOBOW KyNbType U UCTOpWUM;

2) cdopMMpOBaHNE YMEHUIN MPUMEHATL MaTeMaTU4Yeckne MeTOAbl MPU PeLueHUn TUMOBbIX

3) cdopmmpoBaHME W pasBUTME HABbLIKOB MaTeMaTU4YECKOro

npodeccnoHanbHbIX 3a4ay;

MbILUNEHUA, NPUHLNMNOB

MaTemMaTn4ecKkmnx paccymneHMVl N MaTeMaTn4eCKnxX oKa3aTesibCTB,

4) copmupoBaHMe W pasBUTME HABLIKOB MOCTPOEHMSI MaTeMaTU4eckMx MoJenen B
reoniorMyeckmx nccrnenoBaHmsIX.

10. MecTo yyeb6HOM AncuuNuHbI B cTpykType OOI:

N NpakTu4ecCkyro noArotToBky no OCHOBaM MaTeMaTWuKu,

OucunnnnHa «MatemaTtmka» oTHocUTCS K obsa3aTenbHom yactu bnoka 1.
Mpuctynasa K n3yydeHuio JaHHOW OUCUMNINHBI, CTYAEHTbl JOMKHbI UMETb TEOPETUYECKYHO

nporpaMmmbl 06ueobpasoBaTefibHON LIKOSbI.
YyebHas gucuunnmHa «MaTemaTtuka» SBRseTca npeawecTsyrowen Ana cregyrowmx
aveumnnui: «MHgopmaTuka», «Pusmnkar», «MaTemaTmyeckne MeToabl B reoniormmy.

KOTOpblE MU3y4HadTCA B paMKax

11. MNMnaHupyemble pe3ynbTaTbl OOy4YeHMA Mo AucuunnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3ynbTaTamMuM OCBOEHUsI oGpa3oBaTeribHOM
nporpamMmbl (KOMNETEHUUSAMU) U MHOUKATOPaMM UX AOCTUXKEHUA:

Kog HaseaHwne Koa(bl) MugukaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KoMneTeHunn

OlK-1 | CrnocobeH OlMK-1.3 3HaTb: OCHOBHble MNOHATUA WU MeToAbl
NMPUMEHSTb MaTteMaTuyeckoro  aHanusa,  JIMHEWHOM
3HaHuA anrebpbl, aHaNUTU4YECKOM reomeTpun
(yHAaMEHTasbHbI
X PasfesioB Hayk YmMeThb: NPUMEHATb MaTemaTun4eckme
0 3emne, 6asosble MpuMensieT 6asosble | METOAbI npu peLIeHnn TUNOBbIX
3HaHA 3HaHUS npodpeccroHanbHbIX 3afay, WCNonb3oBaTh
€CTECTBEHHO- MaTeMaTNuecKoro BO3MOXHOCTU BbIYMCIIUTENBHON TEXHUKN U
Hay4HOro U LMKNa nporpaMMHoro obecneyeHust
MaTeMaTU4eCKoro
LIMKOB Npwu B .
peLIeHM nagetb: meToaamMm NoCTpOoeHus
CTAHOAPTHBIX MaTeMaTUYEeCKUX MoAeNnen npu peleHun
NpodeccHoHanbH npodeccmoHanbHbIX 3aau
bIX 33434

12. O6bem gucumnnuHbl B 3a4eTHbIX eaMHuuax/yac.— 5 / 180

dopma NpoMeXyToOYHOM aTTecTauum:
13. TpyaoemkocTb No BMaam yuyebHon paboTbl

3aueT — 2 cemMmecTp, dKk3aMeH — 3 ceMecTp

TpynoemMKocTb
Bug yuebHol paboTbl Bcero lNo cemecTpam
1 cemecTp 2 cemecTp 3 cemecTp
26 10 8 8

KoHTakTHas paboTa




B TOM 4Hucne:

nexkuunm

npakTn4yeckme

18 6 6

nabopaTopHble

KypcoBasi paboTta

CamocTtoaTenbHas pabota

141 26 60

55

M poMeXyTo4vHada atTectauunsd

13 - 4

NToro:

180 36 72

72

13.1. CopepxaHme QUCLUMIUHDI

Ne
/o

HaunmenoBanue paziena
JUCIUILIHHBI

Coneprxanue pasnesna JUCIUIUTHHBI

Peanusauus
pasgena
ONCUMMIINHBI C
NMOMOLLbIO
OHNanH-Kypca,
QYMK ™

1. NNekuun

11

Jluneiinas anreOpa

Marpunel.  Onepauuu  Haj ~— MaTpHUIlAMHU.
O6parnas matpuna. Onpenenurenu. CoiicTBa
ONPEACITUTENEH.

CucreMsl nuHENHBIX ypaBHeHU. Meron ["aycca
pELICHUs] CUCTEM JIMHEMHBIX YPABHEHUM.

[IpaBuno Kpamepa s cucteMbl  JBYX
JIMHENHBIX YPaBHEHUH C JABYMs HEU3BECTHBIMH.
[IpaBuno Kpamepa s cucrteMbl  JBYX
JIMHEVHBIX YPAaBHEHUH C TPEMSI HEU3BECTHBIMU.

1.2

AHanmMTAYecKasi TeOMETPHS Ha
MJIOCKOCTH

BBenenue koopauHaT Ha I10CKOCTH. PaccTosHue
MEXy TOUKaMu. /lenenne orpeska B JaHHOM
otHOmEHNHU. [IoHsATHE 00 YpaBHEHUH KPUBOIA.
'YpaBHEHHE OKPYKHOCTH.

Bekrop. AGcontoTHas BeJIMYMHA U HalpaBJIeHUE
BekTopa. Koopmunater BekTopa. CriokeHue
BEKTOPOB. YMHOXXEHHME BEKTOpa Ha YHCIIO.
Komnuaeapusie BekTOpbl. Pasznoskenue BekTopa
N0  JBYM  HEKOJUIMHEApHBIM  BEKTOpaM.
CkaJsipHOE MTPOU3BEJICHNE BEKTOPOB.

OOuwmit Bua ypaBHEHHUS MPSIMOM Ha IJIOCKOCTH.
PacnionosxeHne npssMoil OTHOCUTEIIBHO CUCTEMBI
KOOpPAMHAT.  YCJIOBHE€  IApPaUICIBHOCTH U
NEPNEHAUKYJIIPHOCTH  NPSAMBIX. Y PaBHEHHE
psMOil B HopMalIbHOHU (opMme.

ITonsspuble  koopauHaTel. KpuBble BTOpOro
NopsJIKa.

13

Beenenue B ananus

MuoxectBa. Omnepaluu  HaJ MHOXECTBAMHU.
CaoiicTBa  omepauuii  HaJg  MHOXKECTBAMH.
Ilonsatne  cuetHoro  MHOXkecTBa.  Teopus
BEILIECTBEHHBIX YquCell. OrpaHuyueHHbIE
MHOXkecTBa. (CBOICTBA BEpXHUX U HUKHUX
TpaHUILL.

YucnoBas OCJIENOBATEILHOCTD. [Ipenen
YHCIIOBOM MOCIIEIOBATEILHOCTHU. JIeMMa «o IByX

Kypc: b1.B.5
Maremaruka

(vsu.ru)



https://edu.vsu.ru/course/view.php?id=5295
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MUIHIIMOHEPax». TeopemMa 00 OrpaHUYEHHOCTH
CXOJsIIeNcs MOCIeA0BaTEIbHOCTH.

Teopema 0 cyMMe U MPOU3BEACHUH CXOISIINXCS
nocneaoBareiabHocTell. TeopemMa O 4YacTHOM
CXoAsUMXCs mocieaoBarTeapHocTe. Teopema o
MIPOU3BEICHUN OECKOHEYHO MaJou u
OTPaHUYEHHOMN [IOCJIEI0BATEIbHOCTSIX.
beckoHeuHo Oompmias  IOCIEN0BATEIBHOCTD.
MoHOTOHHBIE OCIEeI0BaTeNbHOCTH. YHnCIO €.

Oynkiusa. O6parnas ¢yHkiusa. Cynepno3uius
byakumii. Ilpemen ¢ynkumu. Teopembr o
npenenax ¢yHkuuu. CpaBHEHHE OECKOHEYHO
MaJbIX.

OaHOCTOpOHHUE npeiesibl G yHKIUH.
HenpepeiBHOCT,  pyHKmmm. Krnaccuduxarms
TOYEK paspbiBa byHKIHH. CaoiicTBa
HENPEPBIBHBIX (PYHKIIHH.

14

Hudbdepennnanbaoe
HCUYHUCIICHUE

[Tpou3BoaHas GbyHKIHH. Huddepennnan
byukuun. Teopema o nuddepenuupyemoctu
¢yHkuu. CBsI3b MEXIy HEIPEPHIBHOCTBIO U
muddepenmpyemocteio  GyHknuu.  Tabmuma
MIPOU3BOJIHBIX.

Jlorapudmuueckas npousBoaHas. [IponsBogHas
obparnoit  ¢yukiuu.  Juddepenuuponanue
apugmernueckux BblpaxeHuil. IIpousBogHas
CyNEpIIO3UIIH. I'eomerpuueckuii CMBICIT
MIPOM3BOTHON U AuddepeHnnaa.

OcHoBHBIE  TeopeMbl  AupPepeHInanbHOro
ucuncnenus. [Ipasuino Jlonurans.

[IpousBonupie u auddepeHnransl  BBICIIUX
nopsinkoB.  Popmyna  Teinopa.  Popmyna
Maknopena.

[TpuMeHeHHe TNPOU3BOJHON K HCCIEI0BAHHIO
GbyHKUINH. Teopema 0 MOHOTOHHOCTH
g depeHpyemMoint GbyHKIMH. [Tpusnak
MOHOTOHHOCTH ()YHKIIHH.

JloxanpHbII 3KCTPEMYM ¢GyHKIUN.
Heobxoaumoe ycIoBHE JIOKAJIEHOTO
’kcTpeMyMa. llepBoe M BTOpoe IOCTaTOYHBIE
YCIIOBHS KCTpeMyMa. DKCTpeMyM (DYHKIMH, HE
nuddepeHpyeMoii B JTaHHON TOUKE.

1.5

HHTerpampHOE NCUYHUCIICHHE

[TepBooOpazHas (QyHKIMM U HEONpPEIEICHHBII
WHTETpall. CsolicTBa HEOTIPEeICTIEHHOTO
WHTEeTrpaa. Tabmuma HEOMpeIeTIeHHBIX
HHTETPAJIOB.

Merox  uHTErpUpoOBaHMS IO  4YacTsIM B
HEOIPEIEIEHHOM HHTerpane. Meron 3amMeHsl




TIEPEMEHHOI B HEOTIPEIEIICHHOM UHTETrpasie.

OnpeneneHHbli WHTErpa. CgoiicTBa
onpeaeneHHoro narerpaina. @opmyna HerotoHa-
JleiiOHMIA.

MeTton ~ MHTErpUpoBaHMS 1O  4acTIM B
ONpEEIEHHOM HHTerpaie. MeToq 3aMeHbl
IIEPEMEHHOI B OIIPE/IEIIEHHOM HUHTETpaJIe.

['eomeTpryeckue NPUIIOKEHUSI OMPEIEICHHOTO
uHTerpana. HecoocTBennblit mHTErpai. [lpu3nak
CXOJMMOCTH HECOOCTBEHHBIX HHTEIPAJIOB.

1.6

DYHKIMN HECKOJIBKHUX
MEPEMEHHBIX

Bekrop. BekropHoe mnpoctpaHcTBO. BekTtopHoe
IIPOU3BEJICHUE.

@OyHKIMM HECKOJIbKUX nepeMeHHbIX. Ilpenen
(YHKIIMN HECKOJIBKHX MepeMeHHbIX. TeopeMsbl o
npezaenax. HenpepsiBHOCTD byHKIIUN
HECKOJBKMX  MEepeMeHHbIX.  TeopeMbl 0
HENPEPBIBHBIX (PYHKIIHSIX.

Yacrasie npousBoanbie. uddepenunpyemoctsb
(YHKIIMM HECKOJBKUX IepeMeHHBIX. [lomHbli
muddepennman. Heodxoaumeie U 10CTaTOYHBIE
ycnoBus AU PepeHIUpyeMOCTH (PYHKITIH.

[IpousBogHass 1O 3aJaHHOMY HAMpPaBJICHHIO.
I'paguent ¢ynkiuu. YacTHble TPOU3BOIHBIC H
muddepeHIransI BBICIIIUX MIOPSIKOB.
OkcTpeMyM  (pyHKIMM  JBYX  I€PEMEHHBIX.
Heobxomumble ©M  J0CTaTOYHBIE  YCJIOBHS
KCTpEMyMa.

1.7

Psaner

YucnoBoir psa. CXOOUMOCTh YHCIOBOTO psfa.
CpoiicTBa 4YHCIOBBIX pAnoB. HeoOxoaumplit
NPU3HAK  CXOAMMOCTM  YHCIOBOIO  psfa.
3HAKOIOJIOKHUTCIbHBIC PAIBL. [IpusHaku
CXOJMMOCTH YHCIIOBBIX psiioB. OOOOIIEHHBII
rapMOHUYECKUH PSL.

3HaKkonepeMeHHbIH  pAn.  AOcomoTHas U
ycioBHas cxoauMocTh. CBoiicTBa aOCOIIOTHO
cxonsamuxcs psaoB. [Ipusznak Jleibuuiia.

Crenennoit psan. Teopema AGens. CoiicTBa
creneHHbIX  panoB.  Pan Teinopa.  Papg
Makiiopena.

1.8

Huddepenunanbubie
ypaBHEHHUS

OOBIKHOBEHHBIE muddepeHnranbHbIe
ypaBHEHUS. YPpaBHEHHS TIEPBOrO  MOpPSIKA.
3amaga Komm, uacTtHoe u oOlnee penieHus.
VYpaBHeHUS ¢ pa3aeNsOMIUMUCA TepEMEHHBIMU,
OJIHOPOJHBIE YPaBHEHMS, TUHEIHBIC YPaBHEHUS.
VpaBHenuss BToporo nopsaka. JluHeiliHbie
OJIHOPOJHBIE YPaBHEHHSI BTOPOTO MOPSAIKA.




2.JIpakTHUyecKHe 3aHATHUSA

2.1

Jluneitnas anredpa

Marpunel.  Onepauuu  Haj — MaTpHUIlAMHU.
O6parnas Marpunia. Onpenenurenu. CBoOWCTBa
ONPEAEITUTENEH.

Cucrembl TUHEWHBIX ypaBHeHHl. Meton ["aycca
pELICHUs] CUCTEM JIMHEMHBIX YPAaBHEHUM.

[IpaBuno Kpamepa i  cuctemMbl  JOBYX
JIMHEHHBIX YPABHEHUHN C JIBYMs HEHU3BECTHBIMU.
[IpaBuno Kpamepa i  cucTeMbl  JOBYX
JIMHEHHBIX YPABHEHUM C TPEMsI HEU3BECTHBIMH.

2.2

AHanmMTA4YecKasi TeOMEeTpHs Ha
IJIOCKOCTH

BBenenue koopAuHAT Ha TUIOCKOCTH. PaccTosiHue
MEeXy TouKkaMu. Jlenenre oTpe3ka B JaHHOM
oTtHOIIeHUuu. [lonstrue 00 ypaBHEHUU KPUBOM.
'YpaBHEHHE OKPYKHOCTH.

Bekrop. AGCONIOTHAs BEIMYMHA M HAIPABJICHUE
BekTopa. Koopaunatel BekTopa. CrnoxxeHue
BEKTOPOB. YMHO)XEHHE BEKTOpa Ha 4YHCIIO.
Konnuneapusie BexkTopsl. PaznokeHue Bektopa
0  JBYM  HEKOJUIMHEApHBIM  BEKTOpaMm.
CxasipHO€ MPOU3BEJICHUE BEKTOPOB.

OOmuii By ypaBHEHHUS NMPSAMOM Ha IMJIOCKOCTH.
PacnionoxxeHnue npsMoi OTHOCHUTEJIBHO CHUCTEMBI
KOOpAMHAT.  YCJIOBUE  NApaJIIbHOCTH U
HNEPHEHAUKYIAPHOCTH  HPAMBIX.  YpaBHEHUE
IpsSMOi B HOpMaITbHOU (opMme.

[Tomsipuble  koopauHaTel. Kpusble  BTOpOro
HOpsIIKA.

2.3

Beenenue B ananus

MnuoxectBa. Omnepanuu HaJl MHOKECTBaMHU.
CgoiicTBa  omepanuii  HaJA  MHOXXECTBaMH.
[lonsiTue  cuetHoro  MHOXecTBa.  Teopus
BEIIECTBEHHBIX qucel. OrpaHuYeHHbIE
MHOXecTBa. CBoHcTBa BEpXHUX M HUKHHUX
IpaHMIL.

Yucnosas MMOCJIEIOBATEILHOCTb. [Ipenen
YHCIIOBON  ITOCIIEOBATEIbHOCTH. becKoHeuHOo
Manas IOCJIEJOBATEILHOCTD. beckoneuno
OoJyipIllasi  IMOCJIENOBATENLHOCT. MOHOTOHHBIE
nocyienoBarelbHoCTH. Yuco e.

@Oynkiusa. O6patHas ¢yHkuusa. Cyneprno3unus
¢bynkuuit. Ilpenen ¢ynkuun. Teopemsl o
npeznenax GyHKIHH.

IlepBbiii  3amedarenbHBI  Tpenen. Bropoit

3aMeyaTeNbHbIH npeJen. CpaBHeHHe
OECKOHEYHO MaJlbIX.

OnHOCTOpOHHHUE IIpEEIIbI byHKIHI.
HenpepbiBHocTh  QyHkuuu. Knaccudukarus
TOYEK pa3pbiBa byHKIMY. CaoiicTBa

HEMPEepPbIBHBIX ()YHKITHA.




2.4

HuddepennnansHoe
WCYHCIICHUE

[TpousBoaHas GyHKIIAH. Huddepennman
¢byakuun. Tabnuia mpou3BOIHBIX.

Jlorapugmuueckas npousBoaHas. [IpousBonHas
obpatnoit  ¢ynkumu. JuddepenmupoBanue
apuQMETHUECKUX BBIPAKCHU.

[IpousBognas cynepno3uuuu. ['eomerpuyeckuit
CMBICJI TPOU3BOIHOM U tuddepenuana.

IIpaBuno Jlonurans.

[IpousBonubie u auddepeHranbl  BBICIIUX
nopsiakoB.  ®dopmyna  Teitnopa. Dopmyna
Makopena.

IIpuMeHeHre NPOU3BOAHOM K MCCIIEIOBAaHUIO
byaknuii. JlokanbHBIE 3KCTpeMyM (QYHKIIHH.
Heobxonumoe ycIoBHe JOKaJIHHOTO
skcTpemyMa. IlepBoe M BTOpo€ IOCTATOYHBIE
YCIIOBHS SKCTpeMyMa. DKCTpeMyM (DYHKIMH, HE
muddepeHIpyeMoi B JaHHON TOYKe.

2.5

WHTerpasbHOE NCYUCIICHHE

[TepBooOpasHass (yHKUMH W HEOHpeeseHHbII
UHTETpaJl. CaoiicTBa HEOIIpeIeICHHOTO
WHTETpaIa. Tabnuma HEOTPEICIICHHBIX
UHTErpajioB. Meroa 3aMeHBl IIEPEMEHHOM B
HEoIlpeIeIEHHOM UHTETpale.

MeTon ~ MHTErpUpOBaHUS MO  YacTIM B
HeomnpeAeNneHHOM HHTerpane. WHTerpansl OT
UPPALMOHATIBHBIX BBIPAKECHHIMA

Meton  HeompeneNneHHBIX  KOd(D(HUIIMEHTOB.
WuTerpupoBanue TPUTOHOMETPUICCKHIX

byHKIMMA

OrnpeneneHHbIn WHTErpall. CsoiicTBa
onpeneneHHoro unrerpaina. ®opmyna HerotoHa-
JleiiOHuIA.

Mertonx  MHTErpupoBaHHMs IO  YacTsAIM B
ONpeeIcHHOM HMHTerpaine. MeToq  3aMeHbl
MIEPEMEHHOI B OIIPE/IETICHHOM HUHTETpale.

['eomeTpuyeckre NPUITOKEHUS ONPEICITICHHOTO
unrerpana. Heco6ctBennsiit uaTerpan. [lpusnak
CXOJMMOCTH HECOOCTBEHHBIX HHTETPATIOB.

2.6

DYHKIIMN HECKOJIBKHX
MePEMEHHBIX

@DYHKIMU HECKOJbKHX mepeMeHHbIX. [Ipenen
(GYHKIIMN HECKOJBKUX MEePEeMEHHBIX. Teopembl 0
npeaenax. HenpepbiBHOCTH byHKIMA
HECKOJBKMX  TEPEMEHHBIX.  TeopeMbl O
HETMPEPHIBHBIX (YHKITUSX.

Yactuele npousBoanble. [uddepeHurpyemMocTsb
(YHKIUU HECKOJbKMX TMepeMEeHHBIX. [lomHbli
muddepenman. Heo6xoaumele U 10CTaTOYHBIE
ycnoBus AU PepeHIUpyEeMOCTH (PYHKITUH.




[IpousBogHass 1Mo 3aJaHHOMY HAINpaBJICHHUIO.
I'pamuent dbyakuun. YacTHbIE MPOU3BOJHBIE H
nuddepeHmanb BBICIIINX TTOPSIIKOB.
OKCTpeMyM  (QYHKIHH  JIBYX I€pEMEHHBIX.
HeoOxomumbple ¥ JOCTATOYHBIE  YCIIOBHS
AKCTpEMyMa.

2.7

Psannl

YucnoBoii psa. CXOOUMOCTh YHMCIOBOTO psJa.
Heobxonumprii
YHCIOBOTO  psija.
PpSIbL. [Ipu3znaku
CXOJMMOCTU YHCIIOBBIX psiioB. OO00OIIEHHBII
FapMOHUYECKUN PSi.

CBoiiCTBa YHCJIOBBIX PSI/IOB.
MPU3HAK CXOJIUMOCTH
3HAKONOJI0KUTEIbHBIE

3HaKomepeMeHHbIH  psAfn.  AOcomoTHasE U
ycloBHass cxoauMocTh. CBoiicTBa aOCOIIOTHO

cxomsumxcs psanos. [pusnak JleriOanma.

Crenennoit psin. Teopema AGensa. CaoiicTBa
creneHHbIXx  psagoB. Psan Teitnopa.  Psn
Makxkiiopena.

2.8

Huddepennnanpubie
YpaBHEHHS

OOBIKHOBEHHbBIE mddepeHnranbHbIe
ypaBHEHUs. YpaBHEHHS MEPBOrO  IOPSIKA.
3amaga Komm, uvactHoe u oOuiee peuieHus.
VYpaBHEHUs C Pa3leNAOLMMUCS TTE€PEMEHHBIMH,
OJTHOPOJHBIC YpaBHEHUS, TMHEHHBIC YPAaBHEHUSI.
VYpaBHeHust BTOporo nmnopsaka. JIuHelHble
OJTHOPOJIHBIC YPAaBHEHUS BTOPOTO TOPSIKA.

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUX

Buabl 3aHATUN (KONMYECTBO YacoB)

Ne HaumeHoBaHue TeMbl
CamocTtosaTenbHas
n/n (pasgena) gucumnmuHel Jlekumu | MNpaktnyeckne | JNlabopaTopHbie pa6ota Bcero
1 Jluneiinas anredpa 2 3 13 18
5 AHanmuTh4yeckasi reoMeTpus 2 3 13 18
Ha MJIOCKOCTHU
3 BBenenue B ananus 1 3 30 34
A Huddepennmansuoe 1 3 30 34
UCUHCIICHUE
5 | HHTerpanbHOE HCUHCIICHNE 2 3 30 35
6 OyYHKIIUU HECKOJIBKUX 0 2 10 12
[IEPEMEHHBIX
7 Psaner 0 1 10 11
N Huddepennunanbuble 0 0 5 5
YpaBHEHUS
UToro: 8 18 141 167

14. MeTogn4yeckmne ykasaHmMa Ans ooy4arowmxca no 0CBOEHUIO AUCLUNIIUHDI.




B npouecce npenogaBaHus AUCLMNIIMHBLI UCMOMb3YKOTCA TakMe Buabl y4ebHon paboTsl,
Kak neKkuuu, npakTMyeckme 3aHATUSA, a Takke pasfnuyHble BuAbl CaMOCTOSTENbHOW paboTbl
obyvawwmxcsa. Ha nekumax pacckasbiBaeTcsi TeopeTUYecKUd Mmartepuan, Ha npakTUyYeckux
3aHATUAX peLLalTCa NPUMepPbI N0 TEOPETUYECKOMY MaTepuany, NPO4YMTaHHOMY Ha NeKUUsX.

Mpu n3dydeHnn kypca «MatemaTtuka» obyyarowmmca cnegyeT BHUMAaTENbHO criywaTb U
KOHCMNEKTMpOBaTb MaTtepuar, usnaraembli Ha ayguTOPHbIX 3aHATUAX. [ns ero noHMmMaHusa u
Ka4yeCTBEHHOro yCBOEHNA pekoMeHayeTCs crneayoLllasa nocnegosaTenbHOCTb 4EACTBUN.

1. Tllocne kaxgonm nekuMum CTydeHTaM peKkomeHnayeTcss noapobHo pasobpaTtb
NPOYMTaHHbIA TEeopeTU4ecKUin MaTepuan, BblydUTb BCe onpegeneHns un  opMynnpoBKM
TeopeM, pa3obpaTb NpMMepsbl, peLleHHble Ha nekumun. MNepeq cnegytowen nekuymmn obssaTensHo
NOBTOPUTbL MaTepunan npeablayLen nekumnm.

2. lepen npakTMyYecknm 3aHATUEM 00A3aTenbHO NOBTOPUTL JIEKLUMOHHBIA MaTepuan.
[Mocne npakTUYecKkoro 3aHATUSA elle pas pas3obpaTb pelleHHble Ha 3TOM 3aHATUM NpUMepsI,
rnocrne 4Yero NPUCTYNUTb K BbIMNOMHEHMIO AOMALUHEro 3agaHusa. Ecnv npu peweHun Nnpumepos,
3aflaHHbIX Ha OOM, BO3HUMKHYT BOMpPOCHl, 06A3aTenbHO 3agaTb Ha criefyowemM npakTu4eckom
3aHATUN UNN B NPUCYTCTBEHHBIV Yac npenogasaTtento.

3. MNpw nogroToBke K NPaKTUY4ECKUM 3aHATUAM MOBTOPUTH OCHOBHbIE NMOHATUS MO TEMawm,
n3yunTb Npumepsbl. Pelwasn 3agaym, npegBaputenbHO NOHATb, KAKOWM TEOPETUYECKMIA MaTepuan
HY)XHO Ucnornb3oBaTb. HameTuTb nnaH peweHus, nonpoboBaTb Ha ero OCHOBE peLunTb
npakTuyeckne 3agayw.

4. BolbpaTb Bpems ang paboTsl ¢ nuTepaTypon no gucuunnmHe B bubnumoreke.

5. Kpome 06bIYHOro Kypca B cuctemMe «QSIEKTPOHHLIN YHUBEPCUTETY», BCe HeObXoauMble
ANA  YyCBOEHMS Kypca MaTepuanbl pasMelleHbl Takke Ha KadegpanbHOM —canTe
http//:www.kuchp.ru .

15. lNepeyeHb OCHOBHOM W [OOMOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeET,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIUHbI

a) OCHOBHag nuTeparypa:
Ne n/n MCTOYHMK

1 TyraH6aeB A. A. OcHoBbl Biicllen matematukm / A. A. TyraH6aeB . — Mocksa : JlaHb, 2011 .—
490 c. — URL:http://e.lanbook.com/books/element.php?pll_cid=25&pl1l id=2036.
BoosuH A. 0. Beicluas matematuka. CTaHgapTHbIe 3a4ayn ¢ OCHoOBamMu Teopun : y4eo.
2 noco6bue / A. KO. BooBuH .— MockBa : JlaHb, 2009. —
URL:http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=45.

6) fononHuUTenNbHasa nNuTeparypa:

Ne n/n MCTOYHMK

LWwunayeB, B. C. Hayana Bbicwen MateMaTukm [OnekTpoHHbIn pecypc] / LWunaves B. C. — 5-e,
1 ctepeoTunHoe .— CaHkT-lNeTepbypr : NaHb, 2013 .— 384 c. -
<URL:http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=5713>.

B) WH(OPMaUNOHHbIE SNEKTPOHHO-OOpa3oBaTenbHblE pecypcbl (oduunanbHble pecypcbl
NHTEPHET):

Ne
n/n

1

Pecypc

http://egworld.ipmnet.ru — uHmMepHem-riopmari, MOCBAWEHHbIU ypaBHEHUSM U
memodam ux peweHul

2 | http://www.lib.vsu.ru - anekmpoHHbIU kKamanoz 3HE BI'Y

http://www.kuchp.ru — asiekmpoHHbIl caim Kaghelpb! ypasHeHUU 8 4YaCmHbIX
3 | Mpou3B0O0OHbLIX U meopuu eeposmHocmel, Ha KOMmOPOM  pasMeu,eHbl
Memoduyeckue usdaHusi

4 | O6C «YHusepcumemckasi bubnuomeka oHnalH»

5 | OnekmpoHHbIU KypcC Kypc: b1.b.5 Matematuka (vsu.ru)



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2036
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=45
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3802&TERM=%D0%A8%D0%B8%D0%BF%D0%B0%D1%87%D0%B5%D0%B2,%20%D0%92.%20%D0%A1.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=5713
http://eqworld.ipmnet.ru/
http://www.lib.vsu.ru/
http://www.kuchp.ru/
https://edu.vsu.ru/course/view.php?id=5295

16. MNepeyeHb y4uebHO-MeTOANYECKOrO obecneyeHns Ans camocTosTernbHOM paboThl:

Ne n/n McTOYHUK

BespyukuHa J1.B. JluHenHas anrebpa. Teopus, 3agaHusa u mMetoamdeckue ykasauust / J1.B.
1 BespyukuHa, H.A. Mutaruna, N.B. CagumkoB. — BopoHex : BITIY, 2014. — 44 c. - Files-
VVEMPZADSN.pdf (kuchp.ru)

Bespy4kuHa J1.B. OnemeHTbl BekTOpHOW anrebpbl Teopus, 3agaHus 1 Metoanyeckme ykasaHus /
2 J1.B. BespydkmHa, H.A. Mutaruna, N.B. CagumnkoB. — BopoHex : BITIY, 2014. — 52 c. - Files-
s4Vkkn72tQ.pdf (kuchp.ru)

bapkosa J1.H. Teopus, 3agaHua n metogudeckme ykasaHus no pasgeny «Kpusble BTOporo
3 nopsigka» / J1.H. BapkoBa, J1.B. BespyuykuHa. — BopoHex : BITIY, 2015. — 36 c. - Files-
DsEUWT7e7MI.pdf (kuchp.ru)

JlornHoBa E.A. BbluucneHve npegenos, BblYUCNEHWE MNPOU3BOAHLIX (PYHKUMW  OAHOro
4 nepemeHHoro / E.A. JlornHoBsa. — BopoHex : BIT1Y, 2015. — 36 c. - Microsoft Word - Jlorunosa
E.A.Boruncnenue npeaenoB maket (kuchp.ru)

bapkoa J1.H. Teopusa, 3agaHna n metogmyeckme ykasaHusa no pasgeny «Bektopsbl. [psmas Ha
5 nnockoctu» / J1.H. BapkoBa, J1.B. BespyukuHa. — BopoHex : BITIY, 2016. — 40 c. - Files-
Y731uW6MO.pdf (kuchp.ru)

Bapkosa J1.H. HeonpegeneHHble nHTerpansi: Teopus, 3agaHus U metognyeckme ykasanuns /

6 JI.H. Bapkoga, J1.B. be3pyukuHa. — BopoHex : BIT1Y, 2017. — 54 c. - Files-nnhY[d662S.pdf

(kuchp.ru)
Bapkosa J1.H. Teopus, 3agaHuns n metogmyeckme ykasanus no pasgeny «OnpeaeneHHbIn
7 WHTerpan, HecobcTBeHHbIN MHTerpan» / J1.H. Bapkosa, J1.B. be3spy4dknHa. — BopoHex : BIT1Y,

2017. — 40 c. - Files-tawj2attWE.pdf (kuchp.ru)

Capuukos IN.B. JuddepeHumanbHble ypaBHeHUA: ydebHo-MeToamMyeckoe nocobue / cocT. : 1.B.
8 CapgumkoB .— BopoHex : Msgatenbckuin gom BI'Y, 2016 .— 34 c. -
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m16-245.pdf>.

Be3pyukuHa J1.B. YacTHble nponsBogHble PYHKLMM HECKONBbKMX NepeMeHHbIX: y4ebHO-

9 meToamndeckoe nocobdue / J1.B. be3pyykuHa, 1.B. Cagunkos .— BopoHex : agaTenbckuii oM
BI'Y, 2019 . - <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-03.pdf>.

17. OOpasoBaTenibHbleé TEXHONOrMMU, UCNONb3yeMble MpPU peanusauum y4yeoOHoOM
ANCLUMNIINHBLI, BKMOYas AUCTaHUMOHHble oObOpa3oBaTenbHble TexHonoruu (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OGyyeHue):

AucumnnvHa  MOXeT  peanu3oBbiBaTbCst  C MPUMEHEHWEM  OUCTAHUMOHHbIX
obpasoBaTenbHbIX TEXHONOMMN, HAaNpumep, Ha nNnatopMme «ONEKTPOHHbIN yHUBepcuteT BIY»
(Kypc: B1.B.5 Marematuxa (vsu.ru)).

lMepeyeHb HeobXxoAMMOro npPoOrpamMMHOro obecneyeHnsa: onepalmoHHas cuctema
Windows unu Linex, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6pay3sep Mozilla
Firefox, Opera nnu Internet.

18. MaTepnanbHoO-TeXHUYECKOE obecneyeHme QUCLUNIINHDI:

CneunanunsnpoBaHHas mebenb.

YyebHas aygutopua ansi NpoBeAEHNS 3aHATUN NIEKLUMOHHOIO M CEMUHAPCKOro TMna, TEKYLLEero
KOHTPOIs 1 npomexyTodHon attectaumm (394018, r. BopoHex, nnowanb YHUBEpCUTETCKas, 4.
1, nom. 1)

19. OueHoOuHble cpeacTBa ANA NPOBeAEHUA TeKylWen U NPOMeXyTOYHOMU
aTrectauvu

lMopsigoKk oOueHKn OocBOeHus oby4varowmmmuca ydyebHOro martepuana onpegenserca
coAaepXaHnem crneayrLmnx pasgenos AUCUNNINHBIL

HavnmeHoBaHue WHankaTop(bl)
(o]
I"I\;_I'I pasgena aAucumniuHbl K?_?&';?;?” AOCTUXEHNSA OueHouHble cpeacTBa
(Momyns) KOMMeTEHLM



http://www.kuchp.ru/uploads/files/public/Files-VvEMPZAD8h.pdf
http://www.kuchp.ru/uploads/files/public/Files-VvEMPZAD8h.pdf
http://www.kuchp.ru/uploads/files/public/Files-s4Vkkn72tQ.pdf
http://www.kuchp.ru/uploads/files/public/Files-s4Vkkn72tQ.pdf
http://www.kuchp.ru/uploads/files/public/Files-DsEUW7e7Ml.pdf
http://www.kuchp.ru/uploads/files/public/Files-DsEUW7e7Ml.pdf
http://www.kuchp.ru/uploads/files/public/Files-K6KJzu5tXs.pdf
http://www.kuchp.ru/uploads/files/public/Files-K6KJzu5tXs.pdf
http://www.kuchp.ru/uploads/files/public/Files-Y731luW6M0.pdf
http://www.kuchp.ru/uploads/files/public/Files-Y731luW6M0.pdf
http://www.kuchp.ru/uploads/files/public/Files-nnhYjd662S.pdf
http://www.kuchp.ru/uploads/files/public/Files-nnhYjd662S.pdf
http://www.kuchp.ru/uploads/files/public/Files-tawj2attWE.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m16-245.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m19-03.pdf
https://edu.vsu.ru/course/view.php?id=5295

1 JluneiiHas anreOpa OonK-1 OrK-1.3 JlomalluHue 3aaaHus, TECTOBblE 3a4aHMNS
Ananmutuueckas OrnK-1 OrK-1.3
2 reoMeTpus Ha [lomaluHune 3aaaHns, TeCToBbIE 3a4aHNs
IIOCKOCTH
3 BBenenue B ananus OrnK-1 OrnK-1.3 JlomallHve 3aaaHus, TeCToBble 3aAaHus
OorK-1 OriK-1.3
4 Aupdepernmansaoe [lomallHve 3agaHus, TeCTOBble 3a4aHuns
HCYHCIICHHUE
WNHurerpansHoe OnK-1 OnK-1.3
5 [lomallHve 3agaHus, TeCToBble 3a4aHuns
HCYHCIIEHHUE
Oyukiuu Heckobkux | OMNK-1 OlK-1.3
6 [lomaluHue 3afaHns, TecToBbIe 3a4aHns
TIePEMEHHBIX
7 Pannr OonK-1 OnK-1.3 JlomaluHue 3agaHns, TeCTOBbIE 3a4aHNs
OorK-1 OrikK-1.3
8 Aupdepermmancirie [lomallHve 3agaHus, TeCToBble 3a4aHuns
ypaBHEHUS
MpoMexyTOuHan aTTecTaLus MepeyeHb BOMPOCOB K 3a4eTy, 3K3aMeHy
dopma KOHTPOIS — 3a4eT, 9K3aMeH

20. TunoBble OLEHOYHble cpeAcTBa U MeToAMYeCKMe MaTepuanbl, onpegensilowme
npoueaypbl OLeHUBaHUA

20.1. TekyLW M KOHTPOSb YCreBaeMocTu

KoHTponb ycneBaeMocTV MO AUCUMMIIMHE OCYLLECTBMSETCS C MOMOLLbIO CrieaytoLmx
OLIEHOYHbIX CPEeaCTB:

JdomaliHue 3agaHus:
Tema «3nemMeHTbl NMIMHENHOW anrebpbi»

X-y+z=12
1. Pewutb cuctemy { 4x—2y+z=15
—X-y+4z=-1
1 2
2. MocunTtatb onpegenutens matpuubl A= -2 4 1
2 3 -1
3 21
3. Haitn obpatHyto matpuuy A=2 3 1
2 1 3
3 2 5
4. Hantu 3HauyeHne maTpudHoro MHorouneHa f(x)=x*>+3x-1,roe A=|1 0 -4
2 3 -1

-1 2 -2 3
5. PewuTb maTpnyHoe ypaBHeHne X =
2 -3 1 -4

Tema «AHanuTU4yeckas reomeTpusa Ha NITOCKOCTU»
1. favo a={3,-2}, b={-2;1}. Haittu a+b; a-b; 2a; %5
. Bblumenutb AnvHy BekTopa AB, ecnm [aHbl TOYKM A(-3,5) n B(3-3)
. HaiiTvt kBagpaT AnvHbI BekTopa a+b , ecnu nasecTtHo 5:(2; 6); 5:(8; 4)
. HaiiTut ckansipHoe npovssegeHne BeKTopoB AB W BC , ecnm A(—2; 4); B(3;5): C(-6;-8)

. [laHbl Tpu BEPLUUHBLI TPEYrosbHUKa A(—Z; 4); B(3;5): C(-6;-8). Hantn yron ABC.

o 00 b~ 0N

. Haitn nonspHoe koopauHathl Touku M (1; —\/§)

. . 5x
7. Hantn npsimoyronbHble KOOpAMHATLI TOYKM A, NONsipHblE KOOpAMHATLI KOTopon A _S;T

Tema «JluHun nepBoro nopsinka. PasnnyHbie BMAbLI ypaBHEHUSA NPAMON»



1. HanucaTtb ypaBHeHue npsamon, npoxoasiien yepes Todkm A(-3;5) n B(6;0)

2. CocTaBuTb ypaBHEHME NPSMON, NPOXoasiuen Yyepes Touky A(2;6) mapannenbHO U nNepneHavKynsapHO NpsiMon
2x—3e+6=0

3. Onpegenutb yron Mexay npsMbiMM Yy =-3X+7 1 y=2x+1

4. MokasaTb, 4To NpsiMble 3Xx—5y+7 =0 1 10x+6y—3=0 nepneHanKynspHol

5. MNokasaTk, 4To NpaAmble 2X—3y+1=0 1 4x—6y—-5=0 napannensHsoi

6. Oan TpeyronbHuk ABC c koopauHatamn A(—2;4); B(3;5): C(-6;-8). Hailtn ypaBHeHne cTopoHbl AC;

ypaBHeHue BbICOTbI BH ; ypaBHeHue MeamaHbl AM ; ypaBHeHME NpsAMOn, npoxoasdilen yepes BeplunHy C,
napannensHo cTopoHe AB ; nnowanb TpeyronsHuka ABC

Tema «KpuBble BTOpOro nopsiaka»
1. HanucaTtb ypaBHEHne OKpPYXXHOCTU C LLIeHTpoM B Touke O(2;-3) 1 pagumycom, paBHbIM 6

2. Mokasatb, 4To X’ +y*> +4x—6y—3=0 ABNAETCH ypaBHEHNEM OKPY>KHOCTW. HainTu ee LeHTp 1 paamyc
3. Kakyto nuHuio onpeaensiet ypasHeHne 4x° +9y> —8x—36y+4=0
4. MocTpouTb annunc 9x* +25y* = 225

5. aHo ypaBHeHue 24x*+49y’ =1176. HailbT ANWHbI €ro nonyocei, KOOPAMHaTbl (POKYCOB, 9KCLIEHTPUCUTET
annwunca

6. [JaHo ypaBHeHue 5x* —4y* =20 . [lokasatb, 4To 970 runepbona. Haiitn ee xapakrepuctukn. Caenatb yepTex

7. CocTaBuTb KaHOHNYECKOE ypaBHeHue runepbonel, ecnma) 2c=10, a=3 6) c=3, =15

8. Mapabona y* =2px npoxoaut Yepes Touky A(2;4) Onpenenuts ee napametp p
9. flaHa kpuBast y° —2y+4x+9 =0 . [JokasaTb, YTO faHHasi Kpusas — napabona

Tema «lMocnepoBaTtenbHocThb. Mpeagensi»

(-1’

1. Hanucatb nepsble YeTbipe YneHa nocnefosaTenbHocT {X, |, ecnm X, =

n

2. 3HasA HeCKOMbKO YneHoB nocregosaTenbHocTM  {x }, HanucaTb  chopmyny obliero — uneHa
1 1 1

X =1 x2=§, X3=§‘ x4=7,...

3. Hanucatb nocnegosartenbHOCTb ax, + fY, , €Cnm X, :(\/E)n ' Ye =1 « =, p=-5

5n?+3n°-2n-1

N

. Bbluncnutb nocnepgosatenbHoOCTb lim

n—w

4n2—2n3+%n5+5

[&)]

. 1 12
. Beiuncnute npenen dyHkuumn lim| ————
-2\ x-2 X -8

5 2-x*+4

. Beluncnutb npegen lim 5
x—0 3x

. 3sin7x
7. Belumcnute npegen lim—
x=0 7sin 3X

(o]

) 1 3x
. Belumcnutb npegen Ilm(l—e—j
X—w X

Tema «lMponssoaHas byHKUMU»
. Tabnuua nponsBoaHbIX

—_—

1
2. BbluMcnuTb NPOU3BOAHYIO Y = 3/;+——%+5x
X X

w

. Bbluvcnutb npounssoaHyto Yy = x* sin’ 7x+arctg In x

B

BbIUMCIUTL NPOU3BOAHYIO TPETLEro nopsiaka y = sin 3x°
. Bbiumncnute npegen ¢ nomoLsio npasuna Jlonurans :
x* —5x* +2x+8 ) In x e* -1

a). lim— 3 > ; 6). lim— B). lim—
x>yt —2x° —16X° +2x+15 x=0 ctgx x>0 2arctgx — 5

(62}




Tema «HeonpepeneHHbIN nHTErpan»
1. Tabnuua HeonpeaeneHHbIX MHTErpanos

2. Bbuucnutb J'(x+\/;—3x2 +%—%+t95jdx
x* sin? x

3. Bbluucnutb J'xexz dx

4. BbluncnuTb J'cos 5xdx

5. BblumcnuTb .[xze’xdx

6. Bblumcnutb jsin 5xsin 7xdx

(x* —6x+8)dx
x*+8

8. Bbluncnutb J'sinz X - C0S Xdx

7. Bbluncnutb j

3-2ctg?
9. Bbluncnutb j$
C0S~ X

Tema «OnpepeneHHbIN UHTErpan»
4

1. BblumcnuTb onpeaeneHHbIn nHterparn _[(8+2x— xz)dx

dx

€1

2. Bolumncnutb onpegeneHHbIv MHTerpan I > dx
o 1+X
1

3. Bbluncnntb onpegeneHHbi uHTerpan J'ezxdx
0

i
4. Bbluncnutb onpegeneHHbIn nHTerpan .[ex sin xdx
0

+00
- 2
5. ccnepoBatb HECOGCTBEHHLIA MHTErpan Ha CXOAUMOCTb, ECIM CXOAUTCS BbIYUCINTL 3HAYEHME _[ xe ™ dx
0

Tema «PyHKUMU ABYX NePEMEHHbIX»
1. Haittn gradu v |gradu|: u=x*+y’ B Touke M(L;-1)
2. Hantu audpdepeHuman BToporo nopsiaka yHkumm z = y? In x
3. z=e"cosy . MNokasaTb, 4TO 62_22+£§ =0

ox~ oy

4.Hantu YacTHble NPoM3BoAHbIE BTOPOro nopaaka z = x* +5x°y +3xy* —x+2y -8
5. Hantu akcTpeMyM yHKUMN Z = X° + y* + Xy — 4x -5y
6. Haiitn gudpdpepeHuman BToporo nopsaka yHKUMmn z = e’ sin 3y
7. HainTu akcTpeMyM criefytoLien QyHKUMn z = Xy — x>y — xy’

Tema «Pagbi»

1. ABnseTca N1 cxoaaLmMMca paa Z

n
1 ? OTBeT obocHoBaTb
n=1

n>-9

2. flBngaeTcs Ny cxogawmMmes pag Z 3 ? OTtBeT obocHOBaTH.

n=1

3. SiBnsietcs nv psig ) =)

abcontoTHo cxoasawmmesa? OTBeT ob6OCHyWTE.
~ (2n+1)!

4. Haitn pagmyc cxogumocTu CTeneHHoro psiga ZZ” X"
n=1

0 8n XSn

5. Hariti o6nactbe CXoanmMocCcTu CTENEHHOIO psiaa Z 17

n=1 n +

s 2n & (D" (n+1) w( 2n j e ()"
6. VlccnegoBatb psig HAa CXOOMMOCTbL: a 9] _— B r
A s A )Zn2+1 ) i 3n )Z 3n+5 )23n+6

n=1




7. Hantu obnactb cxogMmMocTu psaa 23” (x—3)n
n=1
TecToBble 3agaHnA
Tema: «dnemMeHTbI IMHENHOWN anrebpbi»

1 -2 3
1. Onpepenutens matpuubl A=| 4 0 6| paseH: a) -201 6) 210 B)204
-7 8 9
L 2 3 -1 0 100
2. Kakasi n3 cnegyowmx matpuy 6yaoeT pasmepom 2x3: a) (2 0 0] 6)| 2 5 B)|O 1 O
4 6 0 01

3 0 4 6 0 18 -2
3. aHbl aBe maTtpuubl A= mB=

] . x cymmon 6yget matpuua

21 -1 2 4 0 3 5

3112 4 6 1 2 7 3 41 12
a) A+B= 0) A+B= B) A+B=

6 1 2 7 3112 4 6 7 1 2
4. laHa maTtpuua A:[Z 46 j TOorga MaTpuua g 6yaeT BbIrMAaeTh Tak:

2 0
a)4812 6)246 B)123
4 0 20 2 0 10 [_1 0 5]
5. MycTb A:[i ;j,B:('llJ,Toma A-B paBHo: a) (1j 6) (1 1) B) [1]
1 -1

7. MaTpuua, TpaHCNoHMpOBaHHas K MaTpuue (1 0 1), OyaeT BbIrmaaeTb Tak:
2 3 4

«AHanuTMYecKas reoMeTpus Ha NAIOCKOCTU»
1. OaHel Toukn A(—4;5) u B(L-3)) . Bektop AB 6yaeT UMeTb KOOpPAMHATHLI  a) {34} 6) {5-8} B) {58}

2. Kakue 13 BEKTOpOB KonnnHeapHbl a=1{12}; b={4;8!, c={59}: a)yaub 6) amc B)cub

3. CkansipHoe npou3BeaeHNe BEKTOPOB @:(5;1) " ﬁ:(—g; —-13) paBHo: a) 56 6) -58 B) cos%
4. [InvHa BekTOpa @ paBHa 2; BeKTOpa b paBHa 3; yron Mexay BeKTOpaMu paBeH % . CkansipHoe npousBeaeHne
a-b pasHo: a) 1 6) 3 B -3 1) 0

Tema «JluHun nepBoro nopsinka. PasnnyHblie BUAbLI ypaBHEHUA NPAMOMN»

1.Mpamble y=kx+1 n 2x+y—-11=0 nepneHankynspHbl npu K , paBHOM:

a) 05 6) 2 B) -2 1) 05
2. Ecnu npsimas 3agaHa obwmm ypasHeHnem 6X+2y—7 =0, To ee yrnoBoi Ko3pdUUMEHT paBeH:

a) 3 6) — l B) l ry -3

3 3

3. YrnoBow ko3 1LNUEHT NPSMON, NepneHanKynsapHom K npamoin 3X— Yy —2=0, paBeH:

a) 3 6) -3 B -05 1)1

4. [InHa BekTOpa a paBHa 2; BeKTOpa b paBHa 3; yron Mexay BEeKTOpaMu paBeH g . CkansipHoe npousseneHune
a-b pasHo: a) 1 6) 3 B) -3 1) 0

Tema «KpuBble BTOpOro nopsigka»
2 2

X
1. kcueHTpucuTeT rmnepbonsl E —y—=1 paBeH: a) 0,6 6) 20 B) 0,75 rn 1,25

9



2. LIeHTp OKpyHOCTM  X° —2X + y2 +2y+1=0 HaxoguTcs B TOYke:

a) D(-1;1) 6) D(1;1) B) O(1; -1 N o(-1; -1
2 2
3. OKcueHTpuCHTET dnnnnca — + ygzl paBeH 0,8 npu a paBHOM:
a

a) 24 6) 4 B) 3,75 r 5
15
4. Pagnyc okpykHocT X° —2X+Y° +4y=4 paseH: a) 2 6) 1 B 3 1) 4

Tema «MocnepoBaTtenbHocTb. Npegenbi»

. . 45
1. O6LWMI YNeH YMCnoBoW NocrneaoBaTENbHOCTH 1;6;5;... nveeT BuA:
a)a, =0t B)a, =22 ga,=(9 Nt 4 =12
3n 2n-1 3n 3n
2. M4aTbIN YNeH YMCNOBON NOCNenoBaTENbHOCTU g-g-f-m paBeH a). ’ 0). 5 B).E r). 5
'4'9’ 25 16 5 25
_n?
3. Mpenen nocnepoBatensHocTn lim - paseH a)-1 6)1 B) O
n>e 34N
4. MNpepen nocnegoBaTenbHOCTU Lim 3n' > paseH a)1 6)5 B) O
2 [—
5. NMpepnen dyHKUMM Iimi)i3 paseH a)0 6)1 B)4 r1)-4
6. Mpeaen dyHKLMN Iironsm4x paseH a)0 6)4 B)2
. 5Y 5 1
7. MNpepen nocnegosatensHocT lim|1-— | paBeH a)e’ 6) e B—
X—0 X e
Tema «lMponssogHas hbyHKUMN»
1. lMpousBogHas yHKUMKM y =sin3x paBHa a) cos3x 6) 3cos3x B) —3cos3x ) —cos3x
2. MpousBogHas dyHkumm f(x) =e* cos2x paBHa:
a) e*sin2x  6) e* +sin2x B) €*(cos2x+2sin2x) ) e*(cos2x—2sin 2x)
1 1 1
3. MNMpoussogHas Hkumm T (X) = BTOYke X=2 paBHa: a)-1 ©6) — B)-— T)=
p AHas yHKL == p ) )% ¥ "3

1

4. MpoussogHaa dyHkumm f(x)=arctg2x npu x=1 pasHa: a)1 ©) > B) cosl-sinl ) %cosl—sinl

1 3

§) B
) 24/1+3X ) 241+ 3x

3
2

5. MpoussogHas gyHkuum f(x) =+/1+3x pasHa: a) (1+3x)2

r) —(1+3x)

Tema «HeonpeneneHHbIN UHTErpan»
1. Idx paseH.. a)C 6) 0 B) X*’+C 1) x+C
2. dj f (xX)dXx - pudbdbepeHuman HeonpenenéHHOro UHTerpana paseH ...
1. F(x) 2. f(x)dx 3. F(x)dx 4. f(x)
(F(X) - nepsoo6pasHas dyHkumm f(X)).
3. M3BecTHO, yto F (X) - nepesoobpasHas cdyHkummn f (X) . Toraa HeonpenenéHHbIM MHTErpanom .[ f (x)dx

HasblBaeTCs ...
1) nepeoobpasHas F(X) 2)cymma F(X)+ f(X) 3)cosokynHocTs Bcex nepeoobpasHbix F(X)+C

4) coBokynHocTb Beex dyHkumi Buaa f (X)+C
C - npoussonbHas nocTosiHHas.

—_ 2 x3 2 X x3
4. | (3—x")dx paseH...1. 3% ¢  2.3%x-x*+C 3.3x-24Cc 4 3;x+24cC
3 3 3



5. Iezx_gdx paeH.. 1.e*°+C 2. 1,09, 3. %eZX*9+C 4. 2e*°+C
2
6. Bbluncnenve j2xex2dx CBOAMUTCS K BbIYMCMEHMIO TabNMYHOro MHTerpana cregytowen 3aMmeHon nepemMeHHomn
1
WHTErpupoBaHus. . 1. x=t 2.t=Jx 3.t=x* 4.t==
X
COS X 1 1 sin® x sin* x
7.] —~ dx paBeH ... 1.-—————+C 2. +Cc 3. +C 4 +C
sin® x 2sin” x 2cos’ x
Tema «OnpepeneHHbIN UHTErpan»
1 jxcosxdx pageH ... 1)0 2)-2 3 71-2 4rx
0
y ¢ odx /4
2. HecobcTBEHHBINM UHTErpan J. paBeH ... 10 2)1 3) — 4H)-1
1 :I.—X2 2

a
3. NuTerpan If(x)dx paBeH ... 1.0 2.a 3. 2a 4 -a

a

p 3 7
4. NuTterpan .[xzdx paBeH... a) 3 6) 7 B) - r) 3

1

t 7dx
5. WnTerpan I— paBeH ... a) 7In5+C 6) 7In5 B)5In7+C ) 5In7

X
1

b b b b b
6. NHTerpan judv paBeH .... a) uv—jvdu 0) uv|:l —J.vdu B) uv|: +Ivdu r) uv+jvdu

Tema «PyHKUMM ABYX NePEMEHHbIX»

0z(X,
1. YacTtHas npousBogHas % YHKLMN OBYX NEPEMEHHbIX Z = x* —4y4 paBHa
X

a) 4x* -16y° 6) 4x° B) x> 1) —16X°
az(x,y)
oy

2 YactHas npovssogHas hyHKLMM BYX NepeMeHHbIX Z =3X’y paBHa

a) 6x  6) 4x°  B) 6xy+3x* 1) —16y?

3. BHaueHue w dyHkumm Z=3x’y B Touke M (L4) pasHO a)3 6) 24 B) 45 r)8
X

2
o
5. OuddepeHuman pyHKUnn zZ = 2xy2 paBeH ...

a) dz=2y?dx+4xydy  6) dz=xy’dx+ydy  B) dz=_2xydx+4xydy
6. OudbdbepeHuman dyHKUMM OBYX NEpEMEHHbIX Z=3X+2Y nMeeT Bua

a) dz = 3dx 6) dz =3dx+ 2dy B) dz =dx-+dy

hyHKLMM ABYX NepeMeHHbiX Z=Y” —3Xx>+2Xy  paBHO... a) 6x 6) 2xy B) —6

Tema «Pagbi»

1. Pag 1 +i+i+

— et +--- SBNSETCA:  a) cxoasawmmces 6) pacxogswwmmcs
1.2 23 34 n(n+1) ) cxonaus )P AR

0 n
2. ECNM 4ncrioBol psi . a, =S CXoAnTest, @ S, = Y& — ero YactudHas cymma, To:
n=1 i=1

a) limsS, =0 6) limS, =S B) limS, <Sr) limS, >S

n—ow n—oo



3. Ecnn yucnoBon psa Zan cxoguTcs, TO: a) lima, cywlecTByeT 1 oTnM4eH oT Hyna  6) lima, He
n—oo

n—oo
n=1

ima
cywecTtsyetr B) | . CYLLIeCTBYeT 1 paBeH Hyro
n—ow

0

4, ﬂyCTb AaHbl ABa 3HAKOMOJIOXKUTENbHbIX YUCMOBbLIX pAda zan n an . Ecnn npu BCeEX nell BbINOJSIHEHDI
n=1 n=1

oueHkn a, <b npsa D a, cxogutes, Topsg Db, :

n=1 n=1
a) ABINAETCA CXOo4ALWnMCA 6) ABNAETCA pacxoaAanmca B) MOXeT ObITb Kak cxogdawmmed, Tak h pacxogdawmmca

5.Psn ) a, HasbiBAETCS yCIIOBHO CXOASLLMMCS, €CIIN: @) PSA Y &, CXOAMTCs, a psa . |a, | pacxoautcs

n=1 n=1 n=1

6)upsa D a, ,upan Y la, | - cxopsies B) psg Y&, npsa Y.la, | - pacxoastes
n=1 n=1 n=1 n=1
6. O6bnacTblo cxoauMocCTy paaa Zx” asnaetca  a) (—;0] 6) (—oo;+0)  B) [0;+x0) r (=11
n=1
o0 Xn
7. Pagnyc cxoaMMocTu CTEeNEHHOro psaa ;ﬁ paBeH .... a) 1 0) 5 B) +oo

8. YcTtaHoBuTE COOTBETCTBUE Mexay 3HakonepemMmeHHbIMU pagamMmn n sugamMmum nx cXxoanMocTu.

1 ABCONOTHO cxoauTcs w (_1)n 1
)3

~=n’+4

2 YcnoBHO cxoanTcs » (—1)" 2
nZ:; 3n+1
3 Pacxogutcs © n 3
> (-1)"Inn
n=1
9. Pagnyc cxogMmocTu CTEneHHoro psiaa Zanx” paseH 16. Torga nHTepBan cXxoAMMOCTM UMEET BUA... a)

n=0

(-16;16) 6) (-16;0) B) (0;16) r) (-8;8)

MpumepHbIN NepeYeHb 3aAay AN KOHTPOJIbHbIX paboT:

1. PewnTb cuctemy a) metogom Kpamepa; 6) metogom Maycca; B) MaTpMyHbIM METOAOM

3X-y+z=12
4x-2y+1z2=15
-X-y+4z=-1

-1 2 -3 2

5 0 -1 -2

2. MNMocuutaTb onpegenuTens
-1 0 2 1
3 -2 1 2

1. Haiitn CKaJIAPpHOC MPOU3BCACHNUC BEKTOPOB a n b , IOCTPOCHHBLIX MO BEKTOPaAM B n a , €CJIM U3BCCTHBI
JJINHBI BEKTOPOB _p. n a " yroJj MexJay HUMHU

e ~ -\ 7z

a=3p+q, b=p-2q, [p|=4, |o|=1, (p,q)=z

2. Bektopel C ¥ 0 mMOCTpOEHBI O AaHHBIM BEKTOpaM @ W 0. BeIsACHHTE, SBISIOTCS JIM BEKTOPHI C H
d KoJUTMHEAPHBIMH, OPTOTOHAILHBIMU?

a=(L-2), b=(30), c=2a+4b, d=3a-4b




3. Tpeyromernk ABC 3azan koopaunatamu Bepumin: A(-11); B(-5;3); C(15). Haifru: a) miomais
TpeyroyiibHUKa; 0) ypaBHEHHE BBICOTHI Tpeyrojbuuka BH ; B) mmmHy meananst AM ; 1) kocunyc yria C

4. YpaBHeHHS, 3aal0IHE JIMHUU BTOPOTO TOPSIKA, MPUBECTH K KAHOHUYECKOMY BHY; ONPEICIUTD THIT
muann: a)  5y% =30x; 6) 81x*+225y* =18225.

Haiitu:  a) ueHTp KpHUBOWi: 0) OKCIIEHTPHCUTET,  B) ypaBHEHHE(s) TUPEKTPHC(BI); T) KOOPAMHATHI
¢oxyca(oB)

5. Haiimure ypaBHeHme mpsiMoii, mpoxomsmed depe3 Touku A um B. IlpeoGpasyiite momydennoe
ypaBHEHHE K BUIY

a) obrieMy, 0) B oTpe3kax, B) ¢ yriioBbiM koaddunuenrom A(—12); B(4;—6)

6. Haiiti ypaBHEHHs MPSMBIX, MIPOXOSIIMX Yepe3 TOUKYy A, OjJHA M3 KOTOPHIX MapajuiesibHa, a JApyras
nepreHaAuKyssipHas nannou npsmod A(3;4); —4y+3x—-3=0

1. BeluncauTs npejesisl €3 Henoab3oBaHus npasuia Jlonutans
5n* +3n° -2n-1 1 12 2-~IX*+4 . 3sin7x
—_— 5. lim

x-2 x*-8

1. lim 2. lim 4. lim

n—o 1 x—2 x—0 2 © x>0 i
4n2—2n3+gn5+5 3X =0 7sin3x

3x
6. lim [1—ij
X—>00 6X

2. HaiiTn npou3BoaHbIe (PYHKIHI{, HCIOJIb3YH MPABUJIA BHIYHCIEHHS MPOU3BOTHBIX

l.y:$/§+1—%+5x 2. y:L%X+x5sin6x 3. y:75xsin2x+%e
X X X

cos? X

4.y =x(cosIn2x+sinIn*3x) 5, y:arccos3%—3zxs
X

3. BoIYHMCJIUTH Npe/est ¢ MOMOIbIo MpaBuia Jlonurass

3_ 2 X _
1fim— X ooxH2x+8 ., o Inx g el

1 x* —2x3 —16x% +2x+15 x>0 Ctgx x>0 2arctgx —5

X 0s% X

4. I(X+43X+8 )dx 5. !(\/;—x“)dx

)(x+7

2
1.j 3X+2X2 Smx+\/§jdx 2. I(5—13x+5c6 jdx 3. .[(2x—5)cos§dx

1. Hantn gudbdepeHuman BToporo nopsaka yHKummn z = e*sin 3y

2. HaiTy skcTpemyM criedytowen yHKUUN z = Xy — X°y — Xy?

1.WccnepnoBaTk psag Ha CXOAUMOCTb:

= 2n = (-1)"(n+1) =( 2n Y = (=1)"
L2 1 2 2 3n > Z(3n+5j 4'an+6

o N+ n—1 )

2.Haiitn obnactb cxooumocTu psaa 23” (x—3)n
n=1

Tekywimi KOHTPONb npeacrtaBnsieT cobor npoBepKy yCBOeHMs y4ebHOro matepmana
TEOpPEeTUYECKOro N NPaKTUYECKOro XapakTepa, PerynsipHO OCyLLECTBIIIEMYIO Ha 3aHATUSIX.



Llenb TekyLero KOHTpONS: onpegeneHve YPOBHS chOpPMNPOBAHHOCTU
npodeccuoHanbHbIX KOMMETEHUMA, 3HAHUA N HaBbIKOB AEATENbHOCTM B 00MactM 3HaHun,
n3naraembix B Kypce.

3agaun TekyLero KOHTPOnA: NPOBECTU OLeHBaHWe

1. YPOBHS OCBOEHUSI TEOPETMYECKMX W MPAKTUYECKUX MOHATUA, HayYHbIX OCHOB
npodeccuoHanbHON AeATENbHOCTMU;

2. cTeneHn roTOBHOCTU oBy4varolleroca MpUMEHSATb TeopeTuyeckue u npakTuyeckue
3HaHUS U MPOeCcCMOoHanNbHO 3HaYNMMYK WHQOPMaUuUo, CHOPMUPOBAHHOCTU KOFHUTUBHbLIX
YMEHUMN.

3. nNpuobpeTeHHbIX YMeEHUA, NPOdEeCCUOHANbHO 3HaYUMbIX ANA NpodeccrMoHanbHOM
AEeATENbHOCTMW.

TekylIMA KOHTPONb MpeAHa3HadYeH A1 NPOBEPKM Xoda U KavecTBa POPMUPOBAHUSA
KOMMNeTeHUM, CTUMynupoBaHua YyyebHon paboTbl obyvaemblx W COBEPLUEHCTBOBAHUSA
METOAMKN OCBOEHUS HOBbIX 3HaHM. OH obecnevnBaeTcs NpoBegeHNEM OMALLHUX U TECTOBbIX
3agaHuin.

Ecnu Tekywasa atrectaumss NnpoBOAUTCA B AUCTaHLMOHHOM ¢hopmate, To obyvatommncs
AOIDKEH MMETb KOMMbIOTEP M OOCTYN B CUCTEMY «ONEKTPOHHbIA yHMBepcuTeT». Ecnn y
obyuvaroulerocss OTCcyTCTByeT Heobxogumoe obopynoBaHve wnu OOCTyn B CUCTEMY, TO OH
06s13aH coobLWmMTb NpenogaBsatento 06 3ToM 3a 2 pabounx aHS.

20.2. NMpomexyTo4yHasa aTrectaums

MpomexyToyHas artrectaumsi npegHasHadeHa Ana ornpeerieHusi YpoBHS OCBOEHUS
Bcero obbema yyebHOM AucuunnuHbl. [MpomexyToyHas artTecTauma Mo  AUCUMNNVHE
«MaTemaTtunka» npoBoauTcs B hopme 3a4eTa U dKk3aMeHa.

Mpyn NnpoMexyTo4YHOM aTTecTaumm 2 cemecTtpa YpPOBEHb OCBOEHUS Yy4EOHOW ONCLUUNIIHDI
N cTteneHb COOPMUPOBAHHOCTU KOMMETEHUUM ONpeaensitoTcsl OLEHKaMu «3aymeHo» U «He
3aymeHo», KOTopble (hOpMUPYIOTCA crneayowmumM obpasom:

Kputepum oueHnBaHns KoMneTeHUnn LLlkana oueHok
«3a4YTeHO» BbLICTABNSAETCSA CTYOEHTY, KOTOPbIM MPOYHO YCBOWIT | «3a4YTEHO»
npegyCcMOTPEHHbIN NPorpamMMHbIN mMaTtepwuan, npaBuUbHO,

apryMeHTMpOBaHO OTBETMN Ha BCe BOMPOCbl, C NpPUBEOEHNEM
NpMMepOB; Nokasan rnybokMe cMctemMaTU3npoBaHHbIE 3HaHUSA, BnageeT
npyemMammn pacCy>X4eHust W COomnocTaBnsieT maTepuan wu3 pasHbiX
MCTOYHUKOB: TEOPUID CBA3bIBAET C MNPAKTUKOW, OpYyrMMu Temamu
AAaHHOro Kypca, ApYrmx nsyvyaemblx npeameToB; 6e3 owmnboK BbINOSTHUI
npakTu4yecKoe 3agaHue.

Ob6s3aTtenbHbIM  YCrOBMEM BbICTaBMEHHOMW OLEHKU SABMNSETCHA

npaBunbHoOE peLueHne npeanoXeHHbIX npumMepoB (60%)
JononHUTENbHbIM  YCNOBUEM MOSyYEHUS] OLEHKU «3a4TEeHO» MOryT
cTaTb XOpowwue Yycrnexum npu BbIMOHEHWM CaMOCTOSTENbHON W
KOHTpONbHOM paboTbl, cUcCTEMaTMyeckasi akTuBHas pabota Ha
NEKUMOHHbIX U NPaKTUYECKMUX 3aHATUAX.
«He 3auteHo» BbicTaBnsercsa ctygeHTy, KOoTopbin He cnpasunca ¢ 50% | «He 3auyTeHo»
BOMPOCOB U 3agaHuin GuneTta, B oTBETAx Ha Apyrne BONpPOChbl AONYCTU
CylleCTBEHHble OLWWMnOKN. He MOXeT OTBETUTb Ha [AOMNOSHUTENbHbIE
BOMPOChHI, NpeaioXeHHble NpenogaBaTenem.

lNMepeyeHb BONPOCOB K 3a4eTy:
MaTpuubl. Onepaunn Hag matpuuamm. ObpaTtHas maTpuua
Onpegenutenn. CBoncTBa onpegenutenen
CuncteMbl NMMHENHBIX YpaBHEHNI
MeTopg Naycca peleHus cuctem NMHENHbIX ypaBHEHUA. TeopemMa O COBMECTHOCTM CTyNneH4YaTon CUCTEMBI
NVHEeNHbIX ypaBHeHUN. Teopema 00 ONpeaeneHHOCTM COBMECTHOW CTYMEHYaToOM CUCTEMbI JIMHEWMHbIX
ypaBHeHU. Teopembl 06 9KBMBANEHTHOCTU ABYX CUCTEM JIMHENHbIX ypaBHEHU (6e3 Aoka3aTenbCcTB)

el NS =
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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.
37.
38.
39.

40.
41.
42.

MpaBuno Kpamepa ons cucTembl IMHENHbIX YpaBHEHUIN C ABYMSI HEU3BECTHbLIMU
MpaBuno Kpamepa ons cuctembl MUHENHbIX YPaBHEHWI C TPEMSI HEU3BECTHLIMU

BeeneHune KoopauHatT Ha MNJIOCKOCTMW. PaccrosiHne Mexay To4YKaMu. [eneHne OTpe3ka B [AdaHHOM

OTHOLLEHMM
MoHATne 06 ypaBHEHUUN KPUBOWN. YpaBHEHNE OKPYXXHOCTU

BekTop. AGcontoTHas BennymMHa 1 HanpasneHne Bektopa. KoopamHathl BekTopa

CnoxeHune BEKTOPOB.

YMHOXeHMe BeKTopa Ha 41cno

KonnuHeapHble BEKTOPSI.

PasnoxeHne BekTopa Nno ABYM HEKOMNMHEAPHbIM BEKTOPaM.

CkansipHoe npoussefeHVe BEKTOPOB

O6Lwmn B1A ypaBHEHMS NPSIMO Ha NITIOCKOCTU

PacnonoxeHne npaAMoOn  OTHOCUTENbHO CUCTEMbI  KOOpAMHAT. Ycnosue napannensHOCTU
nepneHamKynapHOCTU NpsiMbIX. YpaBHEHME NPAMOW B HOpManbHow hopme

MonsipHble koopanHaThI

KpuBble BTOporo nopsiaka

MHoxecTBa. Onepauun Hag MHoXecTBamu. CBOMCTBa onepauun Hag MHOXeCTBamMu

[MoHsATME CHETHOro MHOXeCTBa. Teopus BELLECTBEHHbIX YMCEN

OrpaHuyeHHble MHOXecTBa. CBOMCTBA BEPXHMX WU HUXKHUX rPaHunL,

Yuncnosas nocnegoBartenbHOCTb. [1peaen nocnegoBaTenbHOCTU. Jlemma 0 ABYX MUMULIMOHEpPaX
Teopema 00 OrpaHM4EHHOCTU CXOAALLENCS NOCNea0BaTENbHOCTU.

Teopema 0 cyMMe 1 NPOU3BEAEHMM CXOOALLMXCA NOCnefoBaTenbHOCTEN

Teopema 0 YaCTHOM CXOAALLMXCHA NOCNefoBaTENbHOCTEN.

Teopema o npoundsegeHnn 6€CKOHEYHO Marnow 1 OrpaHUYEHHON NocnenoBaTeNbHOCTAX
BeckoHeuHo Gonbliasa nocnegosaTenbHOCTb. MOHOTOHHBIE NOCNefoBaTeNsHOCTU. Yucno e
®yHkuma. ObpaTtHble dyHkumn. Cynepnosnuma dyHkuuin. Npegen dyHKkuMn. TeopemMbl 0 npegenax
CpaBHeHue beckoHeyHo Marnbix. OQHOCTOPOHHME Npeaernbl PYHKLMNA

HenpepbiBHble dhyHKUMK. Knaccudumkaumsa Touek paspbiBa. CBOMCTBA HENPEPbLIBHBIX PYHKLMIA

MpousBogHas dyHkummn. duddepeHuman dpyHkumn. Teopema o anddepeHumpyeMoctn pyHkumm. CesA3b

MexXAay HenpepbIBHOCTLIO U AN depeHLMpPyeMOCTbIO

Tabnuua nponssogHbix. Jlorapudpmmyeckas nponsBogHas.

MponssogHas obpaTHOW OYHKLMK

OndpdepeHunpoBaHne apnmeTniecknx BblparkeHn

[MpomnssogHas cyneprnosnumm

"eomeTpuyecknin cmbiC NPOU3BOAHOM M AnddepeHunana

OcHoBHble TeopeMbl auddepeHumanbHoro ncumcnexus. MNMpasuno Nonutans
lMponssoaHble n anddepeHumans Beicwero nopsaka. Popmyna Tennopa n MaknopeHa

n

lMpuMeHeHue Npou3BOAHOW K UccneaoBaHuio OyHKUMIA. Teopema 0 MOHOTOHHOCTU AuddepeHumpyemon

DyHKLMN

[Mpn3HaK MOHOTOHHOCTU OYHKLUNN

JlokanbHbIN aKCcTpeMyMm yHKunn. HeobxoamMmMoe ycrnoBume fokanbHOro aKCTpeMyma

lMepBoe gocTaToyHOE yCrnoBMe NoKanbHOro akcTpeMyma. BTopoe goctatoyHoe ycrnoBue akcTpemyma.
OkcTpemym dyHKLUK, He auddepeHunpyemor B 4aHHOW TOYKe

MepeyeHb BONPOCOB K 3K3aMeHY:

MepBooGpasHas u HeonpeaeneHHbl uHTerpan. CBOMCTBa HeonpeaeneHHoro MHTerpana.
Tabnvua HeonpeaeneHHbIX MHTerpanos

MeToa nHTerpupoBaHus no YacTsM B HEOMpeaeneHHOM MHTerpane

MeTopn 3aMeHbl NepeMeHHON B HeonpeaeneHHoM NHTerpasne

OnpepneneHHbI nHTerpan.

CeolicTBa onpegeneHHoro nHterpana. dopmyna HetotoHa-J1enbHmua.

MeTopn 3aMeHbl NepeMeEHHON B onpeaesnieHHOM UHTerparne

MeTon UHTErpMpoBaHus No YacTam B onpefenieHHOM UHTerpane
FeomMeTpuyecKkme NPUNOXeHNst onpeaeneHHoro nHTerpana

10 HecobcTBeHHbIE MHTerpansl. Mpr3Hak cxoguMOCTU HECOOBCTBEHHbIX NHTEMPanoB
11. BekTop. BekTtopHoe npoctpaHcTBO. BekTopHOE nponsseneHme

©oNoGA~WNPRE



12. ®yHKUUKN HECKONMBbKUX NepeMeHHbIX. [peaen dyHKUMN HECKONBbKNX NepeMeEHHbIX. TeopeMbl 0

npegenax

13. HenpepbIBHOCTb (PYHKLIMM HECKOSbKUX NEPEMEHHbIX. TeopeMbl O HEMPEPbLIBHbLIX (OYHKLNSAX
14. YacTHble npousBogHble. AuddepeHumpyemMocTb PYHKLMN HECKONBKUX NepeMeHHbIX. [MonHbIn

anddepeHumnan

15. Heobxogumble n goctaTouHble ycrnosusa anddepeHunpyemMoct gyHKUnm

16. MpousBoaHas Nno 3agaHHOMY HanpaeneHuo. pagneHT
17. YacTHble npou3BoaHble U AnddepeHLmanbl BbICLUMX NOPAOKOB

18. OkcTpemym yHKUMK ABYX NepeMeHHbIX. Heobxoaumble 1 4OCTaTOYHbIE YCIOBUSI SKCTPeMyma

19. Yucnoeoii psg. CxoaumMocTb YmcrnoBoro psiga. CBOMCTBA YMCIIOBbIX PSAOB

20. Heo6xoanMmblit NpU3HaK CXOAMMOCTU YMCIIOBLIX PSAOB. 3HAKOMONOXUTENbHbIE psdbl. Teopema o
CBA3M CXOAUMOCTY 3HAKOMOMOXUTENBHOIO PsiAa U OrpaHNYeHHOCTM NOCNeaoBaTeNnbHOCTM YaCTUYHBIX

CyMM psga
21. lNepBbI NpU3HaK cCpaBHEHUS

22. Btopon npusHak cpaBHeHus. MNMpuaHak Koww. MpusHak Janambepa. MHTerpanbHbi npusHak

23. O606LLEHHbIV FapMOHMYECKUA psia

24. 3HakonepeMeHHble psAabl. AGCONOTHasa 1 ycrnoBHas cxoaumocTb. CBolicTBa abCoMOTHO CXOASALLINXCS

panoB. MpusHak JleibHMLa Ana sHakoYepeayroLLMXcs pAaos

25. CteneHHon psig. Teopema Abens. Paguyc n obnactb CXogMMOCTH cTeneHHoro psiaa. CeoncTBa

CTeneHHbIX paaoB

26. Pag Tennopa. Psg MaknopeHa. PasnoxeHune aneMeHTapHblx dyHKUMI B pag MaknopeHa

27. Pap dypbe n ero ceonctea. Pag dypbe ¢ nepnogom 2|

28. O6blkHOBEHHbIE AnddepeHunanbHble ypaBHeHMs. YpaBHeH s nepeoro nopsigka. 3agada Kowwm,

YacTHoe u obLiee peLleHus.

29. YpaBHeHus ¢ pasgensowmMncs nepeMeHHbIM1,  OAHOPOAHbIE YPABHEHUS, NIMHEVHbIE YPaBHEHNS.
30. YpaBHeHust BTOporo nopsigka. JInHerHble 0AHOPOAHbIE ypaBHEHUSA BTOPOro Nopsaka.

npOMe)KyTO‘-IHaFI atTectauus no gucumnnuHe «MatemaTtmka» B 3 cemMecTpe npoBoanUTCA

B popme 3K3aMeHa.

MpomexyToyHast aTTecTauusi, Kak MpaBWno, OCYLLECTBNSIETCA B KOHLE CemecTpa.
PesynbTaTbl TEKyLLen aTTecTaumm obyyaroLerocs no peleHnto kageapbl MOryT 6biTb YYTEHbI
npu NpoBedeHNM MPOMEXYTOYHOM aTtTecTaumun. [pu Hecormacuu cTydeHTa, eMy paeTcs
BO3MOXHOCTb MPONTM MPOMEXYTOYHY aTTecTaumio (6e3 yyeTa ero Tekylmx aTtrectaumii) Ha

ob6LWMX OCHOBaHUSAX.

I'IpV| nposegeHMn 3k3amMeHa y4YMUTbIBAETCA BbiCTaBliAeMad npenogaBarterieM OLEeHKa 3a

paboTy B Xx04e NPaKTUYECKNX 3aHSTUI.

Kputepum oueHnBaHna KoMneTeHLNNn

LLIikana oueHokK

Ob6yuvatownnca He BrnageeT ocHoBaMun y4ebHO-NpPoOrpaMmMHOro
mMartepmana, obHapyxun npobenbl B 3HAHUAX OCHOBHOIO
y4eBHO-NPOrpaMmHOro mMaTtepwuana, AonycCTUn
NPUHUMNManbHble OWMOKM B BbIMOMHEHUN NMPEAYCMOTPEHHbIX
nporpamMmon 3agaHun.

«HeypnoBneTBoOpuUTENbHO»

Ob6yvatowmnca BnageeTr 3HaHUMAMWU  OCHOBHOMO  ydebHo-
nporpaMmmHoOro matepuana B obbeme, HeobxoauMmom Ans
fanbHenwen y4ebbl M npeacrtodwen  pabotel Mo
cneunanbHOCTW, CrpaBurcs C  BbIMNOSIHEHMEM  3aJaHun,
NpegyCMOTPEHHbIX  NPOrpamMmMon, 3HAaKOM C  OCHOBHOM
nuTepaTypon, pekoMeHOoBaHHOM nporpammMmon. Kak npasuno,
OoueHKa "yooBneTBOPUTESNbHO" BbLICTABMSETCS CTyAeHTaMm,
AONYCTUBLLUMM MOrpeLLlHOCTU B OTBETE Ha 3K3aMeHe U npu
BbINOSIHEHUN 3K3aMEHaUWOHHbIX 3adaHui, HO obrnagatowmm
HEOOXOOUMBbIMW  3HAHUAMM LN UX  YCTPaHEHUs  noA
PYKOBOLCTBOM npenogasaTens. OueHka

"YpoBneTtBoputesnbHoO"




«yOOBNETBOPUTENBHO» BbLICTABMSETCS, €CNN CTYAEeHT 3HaeT
BCE  ONpedeneHnss No  KOHTPOSbHO-U3MEepPUTENbHOMY
maTepuany U MOXeT pelnTb XOTs Obl OAWH NpPaKTUYEeCKUI
npumep

OGyyvarowMnca nonHOCTbIO BnageeT  3HaHUAMM  y4yeBHo-
nporpaMMHoOro maTtepuana, ycneLHo BbIMNOSHNN
NpeayCMOTPEHHbIe B NporpaMme 3afaHus, YCBOUIT OCHOBHYIO
nuTepaTypy, peKkoMeHAOBaHHy B nporpamme. Kak npasuro,
OoueHka "Xxopowo" BbiCTaBnsieTcs CTydeHTaM, MoKas3aBLUMM
CUCTEMATUYECKUA XapaKTep 3HaHUW MO AUCUMUMINHE U
CMoCOBHbIM K MX camocTosiTenbHOMy. OueHka «XOpOoLLO»
BbICTaBNAETCA CTYAEHTY, €Cnv OH NPaBUbHO M B MNOSIHOM
ob6beme OTBETUN Ha BCe TeopeTU4eckue Bonpockl bunerta, HO
A0ONYyCTUN NOrPELUHOCT B NPaKTUYECKUX Npumepax

"Xopowo"

OueHka KOTIINYHO» BbICTaBfisieTcH obyvaroLmnmces,
0BHapy>XMBLUMM BCECTOPOHHEE, CUCTEMATUYECKOE U rrybokoe
3HaHMe  y4ebHO-NpOorpamMmMHoOro mMaTtepuana, ymMeHue
cBoboaHO BbINOSTHATb 3agaHus, npeaycMoOTpeEHHbIE
nporpaMmMoN,  YCBOMBLLUEMY  OCHOBHYK  nporpammy U
3HaKOMOMY C AOMNONHUTENbHOMN nnuTeparypowu,
pekoMeHAoBaHHOW nporpaMmmon. Kak npaBuno, oOueHka
"oTNNYHO" BblCTaBnsaeTcs CTydEeHTaMm, YCBOUBLUNM
B3aMMOCBA3b OCHOBHbIX MOHATUA OUCUMNINHBI B NX 3HAYEHUN
ans npunobpetaemon npodpeccuun, NPOSIBUBLLMM TBOPYECKME
CNOCOBOHOCTU B MOHUMaHUW, U3MNOXEHUN W WUCNOMb30BaHUMU
yyebHo-nporpammHoro  matepuana. OueHka  «OTHNYHO»
BbICTaBNSAETCS, €CNU CTYAEHT B NONTHOM 06bemMe 1 NpaBuiibHO
OTBETUT Ha BCe BOMPOCbl KOHTPOJSIbHO-U3MEPUTENBHOMO
MaTtepmana (kak Ha TeopeTUYecCKyto, Tak U Ha NpakTU4ecKyto
yacTtun)

"OTnnYHO"




NIUCT COrMACOBAHUN"

PABOYAA MPOrPAMMA YYEEHOW ONCLUNNHGI

HanpasneHue 05.03.01 N'eonorua
K00 U HauMeHoB8aHue HanpaeneHUH/cneuuanbHocmu

OucunnnuHa B51.0.06 MaTemaTuka
K00 U HaumeHo8aHue OUCUUMNUHbI

I'Ipocpvmb noarotoBkn Neonornyeckas cbemMkKa U NOUCKMU TBepAbIX NOoJfie3HbIX UCKoNaeMbIX

8 coomeemecmeuu ¢ Y4ebHbIM rnnaHom

dopma o0byyeHuna 3aoyHas

Y4yeOHbin rog 2022/2024

OTBEeTCTBEHHbIN UCNOMHUTEND
[oueHT Kadbeapbl ypaBHEHUI
B YaCTHbIX NPOM3BOAHbIX

N Teopun BEPOSITHOCTEN Capuwukos I1.B. . 2022
domkHOCcmb, nodpasdesieHue rnoonucek pacuwughposka noodnucu
COI'NMACOBAHO
Kypatop OOl
Nno HanpasfeHuto/cneyunansHOCTH .20
noonuce pacwughposka nodnucu
HauyanbHuk otaena obcnyxunsanuna 3HB .20
rnoodnucsk pacwugbposka nodnucu

Mporpamma pekomeHgoBaHa HMC maTtematmnuyeckoro dakynbTteTta lNMpoTtokon Ne 0500-03 ot
24.03.2022




NUCT UBMEHEHUIt

PABOYEN MPOrPAMMbI YYEEHOW OUCLMNNHDI

HanpaeneHune/cneumansHOCTb

KOO U HauMeHoB8aHue HarpasneHus/crneyuanbsHocmu
JucumnnunHa

KOO U HauMeHosaHue OUCUUIIIUHbI
Mpodunb nogrotoBku/cneymanu3aumns_
8 coomeemcmeuu ¢ Y4ebHbIM rnnaHom

dopma 0by4eHus

Yy4yelbHbI rog _

B cBA3n (Ha ocHoBaHWN)
n3noxutb N. __ Pl B cnegytowen pegakumn:

OTBEeTCTBEHHbIN UCMOJTHUTEb

20
OormKkHoCcmb, nodpasdesieHue nodnucek pacuwughbpoeka nodnucu
COINMACOBAHO
Kypatop OOIl
Nno HarnpasrieHuio/crneumanbHOCTH .20 __
noonucek pacuwiughpoeka rnoonucu
HauyanbHuk otaena obcnyxunsanuna 3HB .20
noonucek pacuwiughposeka rnodnucu

N3meHeHuns P pekomeHgoBaHsl HMC

HaumeHogaHue hakynbmema, cmpykmypHoao nodpasdeneHusi

npoTtokosn Ne or__. .20 _r.

* Mpun Hannummn PA3MELLUAETCA Ha oOpasoBaTtenbHOM nopTane «ONeKTPOHHbIN
yHuBepcutet BI'Y»




