Padouasi nporpaMma qUCHUILIHHBI (MOaYJisl) «MaTeMaTHyecKHii aHAJIN3», BKJIIOYas
OlIEHOYHbI€ MAaTEePHAJIbI

1. TpeGoBanus Kk pe3yiabTaTaMm 00yYeHUsI M0 TUCHUILIMHE (MOTYJIIO)
1.1. Ilepeyenb koMmeTreHuMi, ¢opmMHupyeMbIX JHCHUIVIMHOW (MoOay/J1eM) B Ipouecce
OCBOEHHS1 00pa30BaTeJbLHONH MPOrPaMMBbl

I'pynna komneTeHUM Kareropusi komnereHumii Koapbl u conepkanne KoMneTeH Ml
YHuBepcalibHbIE - -

OobmenpodeccroHabHBIC - OIIK-1.  CmocobeH  TpUMEHSATH

€CTECTBEHHOHAYYHEIC u

0OIIIeNH)KEHEPHBIE 3HAHMSI, METOMbI

MaTeMaTHYeCKOTo aHanm3a u

MOJACINPOBAHUA, TCOPETUUYCCKOTO M

OKCIICPUMEHTAJIBHOTO HCCJICAOBAaHUA

B ITpo(ecCHOHAITLHOM JISATEIbHOCTH
IIpodeccronabHBIE - -

1.2. KoMmnereHuum W MHAMKATOPbI HMX JAOCTH:KeHHMsI, (OPMHPYeMbIX JHCHUIINHON

(MojyJieM) B mpouecce 0CBOeHHs1 00pa30BaTeIbHOI NMPOrpaMMbl

Kon Kon unaukaropa
Copep:kaHue HHIAKATOPA KOMIETEHIINT
KOMIIETEH I KOMIIETeH NI
OIIK-1 OIIK-1.1 [IpumeHsieT METOahl MAaTeMaTHYeCKOTO aHaiu3a W MOJCIMPOBAHUS B
npodecCHOHATLHOM eI TENIbHOCTH

1.3. Pe3yabTaThl 00y4eHus 10 JUCUMILIMHE (MOIYJII0)
Heab wu3yyeHMs IUCHMILIMHBI (MOAYJas1) — (QOPMUPOBAHME MATEMAaTUYECKOH KYJIbTYpPbI
CTYJICHTOB, OBJIQJICHHE COBPEMEHHBIM  allllapaToM MaTeMaTHKU Uil JajbHEHIIero
UCTOJNBb30BaHUSI B JIPYITMX 00JacTAX eCTECTBEHHOHAYYHOTO 3HAaHUS U JUCIMIUIMHAX
€CTECTBEHHOHAYYHOT'O COJIep’KaHus, MOArOTOBKA K M3YYEHHMIO U IMPUMEHEHUI0 MaTeMaTHYECKUX
METOOB B MPO(ECCHOHAIBHON NeATebHOCTH, K CAMOCTOSTEIbHOMY H3YyUEHHMIO TeX pPa3/elioB
MaTeMaTUKH, KOTOpble MOTyT MOTpeOOBaThCsl  JONOJHUTENBHO B  IPAKTHYECKOH U
UCCIIeIOBaTEeNbCKOW paboTe; (OPMHPOBAHME HABBIKOB HCIOJIb30BAHUS MAaTEMAaTHYECKUX
METOJIOB U OCHOB MaT€MaTH4E€CKOI'0 MOJEIMPOBAHNUS B MPAKTUYECKON €ATEIbHOCTH U HAyYHOU
pa0ore.
B pesynbrare nzydeHus: JUCIUIUTHHBI (MOIYJIs1) OOYJArOIIHICS JOJIKEH
3HATh:
® OCHOBHBIE ITOJIOKEHUS TEOPUH TPENIEIIOB U HETIPEPBHIBHBIX (PYHKLNH, TEOPUH YUCIOBBIX U
(GyHKIIMOHATBHBIX PAIOB, TEOpUU HUHTETPaJIOB; OCHOBHBIE TEOPEMBI
mudepeHInanbHOr0 U UHTETPATIBHOTO HUCUYMCICHUS (YHKIUH OJHOTO M HECKOJIBKHX
MEPEeMEHHBIX; OCHOBHBIE MaTE€MaTHYECKHE MOJEIH; METOAbl TEOPETUYECKOro H
HKCHEPUMEHTAIILHOTO ~ HWCCIIEOBAaHMs B oOjactu  3amad  MpoeCCHOHATBHON
NeSITeNIbHOCTH;
yMeThb:
® ONpeneNsTh BO3MOXHOCTM NPUMEHEHHUS TEOPETHUECKHX IIOJIO)KEHUH U  METOJOB
MaTeMaTHYECKOro aHaliMu3a JUIs TMOCTAaHOBKM M PEIIEHUs] KOHKPETHBIX IPHUKIAIHBIX
3aja4; peliaTh OCHOBHBIE 3aJaud HA BBIYUCICHHWE TpelesnoB (QYHKIUH, HX
muddepeHIpoBaHUEe W MHTETPUPOBAHME, HA  BBIYUCIEHHE HWHTErPaloB, Ha
uccienoBaHue (QyHKUMH Ha HSKCTPEMYMBI, HCIIOJb30BaTh MAaTEMAaTUYECKUH SI3bIK H
MaTeMaTHYECKYI0 CUMBOJIUKY MPH MOCTPOSCHUH MAaTEeMaTHUECKUX MOJIENIEH;
BJIA/IETh:
® HaBBIKAMU UCIOJIH30BAaHUS CTAHIAPTHBIX METO/IOB U MOJIEJIe MaTeMaTHUeCKOTro aHaIU3a
Y MX IIPUMEHEHUS K PEIICHUI0 PUKIaTHBIX 3a/1a4.
2. O0beM, CTPYKTYPA U COJepKaHNe JTUCHUMILIHHBI (MOXYJIs)
2.1. O0beM AU CHUIIMHBI (MOIYJIs1)

Buowt yuednoii pabomur Dopmul 0dyuenun
Ounasn




Oomasi Tpy10eMKOCTb: 3a4CTHBIE ¢IMHHUIIBI/YaChl 5/180
KoHTakTHas padora: 90
Jlexmun 36
JlabopaTopHble paboTHI 0
IIpakTudeckue 3aHATHs, CEMUHAPbI 54
IIpoMeskyTOUHasl aTTeCTALMA: YK3aMEH 36
CamocrosiTesbHas padora (CP) 54

2.2. Tembl (pa3geiibl) AMCHUILIMHBI (MOAYJSA) € YKa3aHMEM OTBEJAEHHOI0 Ha HHUX
KOJIMYeCTBAa 4acoB 1o ¢gopMam 00pa3oBaTeIbHOM 1eSITeJILHOCTH
Ounasn hopma odyuenus

Buabl yueOHoii padoTsl (B yacax)
Ne | HaumeHoBaHue Tem Konrakruas pagora
3ansaTus
n/m | (pa3aenoB) 3aHATHSA CEMHMHAPCKOr0 THIA Cp
JIEKIMOHHOTO THIIA
J Hubie 13 C JIP Nubie

1. MmuosxecTBa, 4 0 4 0 0 0 5
YHCIIOBbIE
TIOCIIEA0BATEIILHOCTH

2. DyHKIMH, 4 0 4 0 0 0 6
MpeebHbIC 3HAYECHUS
byHKIWHHA

3. OcCHOBHI 4 0 4 0 0 0 5
nuddepeHnnanbsHOro
WCUUCIICHUS

4. OCHOBHBIE TEOPEMEI O 4 0 4 0 0 0 6
HETPEePBIBHBIX u
muddepeHnnpyeMbIx
GyHKIHIX

5. HUccnenoBanue 4 0 4 0 0 0 5
byHKIIIHN

6. OyHKIIH MHOTHX 4 0 4 0 0 0 6
MepEeMEHHBIX

7. HesiBable QpyHKIMN 4 0 4 0 0 0 5

8. DKCTpEMyMBI 4 0 4 0 0 0 6
GbyHKIMi MHOTHX
TIEPEMEHHbIX

9. Heompenemennsrit 4 0 4 0 0 0 5
HHTErpaj

10. OnpeneneHHbI 4 0 4 0 0 0 6
MHTETpal

11. | HecoOcTBeHHbIE 4 0 4 0 0 0 5
HHTErpajbl

12. | KpaTHble HHTErpaIbl 4 0 4 0 0 0 6

13. | KpuBonuHeiinsle 4 0 4 0 0 0 5
HWHTErpajIbl

14. | IloBepXHOCTHBIE 4 0 4 0 0 0 6
MHTETPaIbl

15. | Teopus YHCITIOBBIX 4 0 4 0 0 0 5
psiioB

16. | ®OyHKIMOHAIBHBIE 4 0 4 0 0 0 6
PpsizBI

2.3. Copepkanue JMCHUILIMHBI (MOAYJIsI), CTPYKTYPHPOBAaHHOE IO TemMaM (pa3jaesaM) H
BUJaM padoT
Coaep:xaHue JIEKIIMOHHOTO Kypca

Ne
o/ HaumenoBaHue Tem (pa3esioB) Coaep:xaHue JEKIHOHHOTO Kypca
1. | MHoxecTBa, yicioBble | BellecTBeHHbIE dYMCIa, YHCIOBass OCh M €€ IIOJMHOXKECTBa,

IOCJICA0BATCIIbHOCTHU pauOHAJIbHBIC U UPpPALIMOHATIBHBIC YUCIIa
UucnoBble  IMOCIEIOBATEIBHOCTH U onepanuu  Hax

OFpaHI/I‘{eHHI)Ie 1 HCOTPAHUYCHHBIC IMMOCTICTOBATCIbHOCTH.

HHUMMU.




BeckoHeuHo  Oonbmne W OECKOHEUHO  Malble  YHCIIOBBIC
TOCIIEA0BATEABLHOCTH, OCHOBHBIE CBOWCTBA OECKOHEUHO MalTbIX
IIOCJIeI0BATEILHOCTEH.

[lonsTe cxonfuieicss YUCIOBOM MOCIENOBATEIBHOCTH, MNpEAeN
IOCIICIOBATCILHOCTH, OCHOBHbBIE CBOICTBa CXOIALINXCS
IIOCIICIOBATCILHOCTEH

MOHOTOHHBIE TOCJIEIOBATEILHOCTU: ONpeAeNieHHe U TPU3HAK
CXOJIUMOCTH

Uuco e Kak nmpeies MOHOTOHHOM TOCJIeI0BATEIbHOCTH.

OyHKIMK, NpelenbHble 3HAYCHUS
byHKIHH

[Monsatue ¢yHkumu. OCHOBHBIE XapaKTEPUCTUKHA  (QYHKITUH.
Crnoxnast  ¢yHkuus. OcHOBHBIE — 3J€MEHTapHble  (YHKIHH.
AnrebGpanyeckre W TpaHCLCHICHTHBIE (QYHKIINH.

IMpenen mnepemenHoit BenmuuuHbl. [Ipemen QyHKIMM B TOUKe.
Opnnoctoponnue npexensl. Ilpenen ¢yHKIMH Ha GECKOHEYHOCTH.
OCHOBHBIE TEOPEMBI O IIpeesax.

Boruncnenue npenenos. Packpeitue HeonpeaeneHHocrel. 1lepBolit
3aMevaTeNbHbII npenen. Bropoil 3ameuaTenbHbli npeaes.
Beckoneuno wmamsie ¢yHkumu. CpaBHeHHE OECKOHEYHO MAJIBIX.
BeckoHeuHO Maible SKBUBAIEHTHBIE (QYHKIIHH.

HenpepeiBHOCTE  (yHKIMM B TOuke. OCHOBHBIE TEOPEMBI O
HeNpephIBHBIX QyHKUMAX. HenpepbiBHOCTh QyHKIUM Ha HHTEpBae
u Ha oTpe3ke. CBoWCTBa (PYHKIMH, HENPEPHIBHBIX HA OTPE3KE.

OCHOBHI nmuddepeHimanbHOro
WCUUCIICHUS

Onpenenenrie MNPOU3BOAHON, DPUINYECKHU W TEOMETPUUECKUN
CMBICJI IPOU3BOIHOM

CBsi3b  MEXKAYy HENPEephIBHOCTEIO W IU(PPEepeHINPYEMOCTHIO.
[Ipon3BoIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DyHKITHIA

[Mpasuna quddepenunposanus. [IponsBoaHas CIOXKHONW HYHKIMN
[TpousBonHast HesBHO 3ajgaHHOM ¢yHkiun .Jlorapudmudeckoe
muddepenumpoBanne

[Tpon3BoHBIE BEICHINX MOPSIKOB.

[IpousBoHbIe OT PYHKINHN, 3aJAHHBIX TAPAMETPUIECKH
Juddepenunan (byHKIHH. I'eomerpuueckuii CMBICIT
muddepennmana. OcCHOBHBIE TeopeMbl 0 nuddepenimanax
[Ipumenenne nquddhepeHnrana B MpruOJIMKESHHBIX BRITUCICHUIX

OCHOBHEIE TEOPEMBI 0
HETPEPHIBHBIX u
T GepeHIPYEMBIX QYHKIHIX

Teopema Pomst, reopema Komu, Teopema Jlanpanxa.

PackpsitTe Heonpenenennocrelt. [Ipasuno Jlonurans.

®opmyiel Telnopa u Maknopesa.

Paznoxenune B psan MaknopeHa M acUMOTOTHKA HEKOTOPBIX
JIEMEHTAPHBIX (DYHKIUH.

UccnenoBanue pyHKINN

OTBICKaHHE YyYaCTKOB MOHOTOHHOCTH (DyHKIIUH.

[TonsTHE SKCTPEMYyMOB, HEOOXOIMMOE W JOCTATOYHOE YCIOBHS
9KCTPEMYMOB.

BhITykiiocTh, HampaBiieHHE BBIIYKIOCTH W TOYKM Ieperunoda
rpaduka QyHKIHH.

AcuMITOTHI rpaduka GyHKIHH.

Cxema uccnenoBanus GyHKIHH.

DyHKINU MHOTHX MEPEMEHHBIX

Omnpenenenne GyHKINA MHOTHUX TTEPEMEHHBIX.

ITpenensr n HeMPEPBIBHOCTD (YHKIMH MHOTHX IT€PEMEHHBIX.
YacTHple TpOM3BOJHBIE (YHKINH HECKOJBKHX IEPEMEHHBIX, WX
TeOMETPUYECKHI CMBICI.

Juddepennnans GyHKIMHA MHOTHX ITEPEMEHHBIX.

[TponsBosnHast (YHKIMH MHOTMX HEPEMEHHBIX I10 HAaIPaBJICHHIO.
I'panuent.

JluBepreHuust 1 pOTOp BEKTOPHOTO OIS,

YacTHbIe TpoN3BOAHBIE M MU (hepeHINATBI BHICIIHX MTOPSIIKOB.

Hesable QyHKITNH

[TonaTne HesBHON (QYHKIIHH, OIPEENieMON OIHUM YpaBHEHHEM.
Teopema o cymiecTBOBaHMHM W AUGQHEPEHIMPYEMOCTH HESIBHOU
(byHKIMH, OTIpeensieMOl OJJHUM ypaBHEHHEM.

HesiBHble (yHKIMM, onpenensemMble CHCTEMOW (QYHKIHMOHAIBHBIX
ypaBHeHMid. Teopema o cymiecTBoBaHMU W D depeHInpyeMOCTH
HESIBHBIX (DYHKIUI, ONpEeneNsieMbIX CHCTEMOH (PYHKINOHAIBHBIX
YPaBHEHUH.




DKCTPEeMyMBI MHOTHX

TepEMEHHBIX

GbyHKIHR

®opmyna Tatinopa A QyHKIIMH MHOTHX TIEPEMEHHBIX.

OkcTpeMyMbl  (DYHKIM ~ MHOTMX  NEepeMEHHBbIX.  [loHsTHE
CTalMoOHapHOW  Toukn  (yHkomu. Heobxomumele — ycioBus
JKCTpEMyMa.

Jocratounsle  ycnoBus ~— 9KCTpeMyMa  (QYHKIOMHM ~ MHOTHX

TIepEeMEHHBIX: YacTHBIA CiTydaid (yHKIMU JIBYX MTEPEMEHHBIX.
[TonsiTue ycnoBHOro KCTpeMyMa (YHKIMH MHOTUX MEPEMEHHBIX.
Mertoa HeonpeieIeHHbIX MHOXHUTeNnel Jlarpanika.

9. | HeonpeneneHHbIH HHTETpaT [Monsatne mepBooOpasHoit  ¢yHKHMH. OCHOBHBIE CBOHCTBa
HEONpPEIeICHHOT0 HHTErpana.
Tabsma OCHOBHBIX HEOIIPEAEIEHHBIX HHTETPAJIOB.
Beruncinenre HeonpeneneHHBIX HHTETPAIOB IOJCTAaHOBKOW M IO
4acTaM.
Pa3nokeHne mpaBWIBHOM panUoOHAIBHOW IpoOM Ha CymMMmy
HIPOCTEHIINX.
A
f — dx
WurerpupoBanue panMoHaNbHBIX Ipolei BHIa x—a 5
f A dx
(x=af
WurerpupoBanne panuoHaIbHBIX npobeit BUJIA
Bx+D
f - dx )
X"+ px+q p —4g<0
WnTerpupoBanue palMOHaIbHBIX npobeit BUJA
J' Bx+D
(x*+prrq)t p=4 <0
WHTerpupoBaHue HEKOTOPBIX UPPALUOHAIBHBIX BBIPAXKCHUM.
WHrerpupoBanne TPUTOHOMETPHUYECKHX M TUIEPOOIMYECKUX
(GyHKIUH.
10. | OnpexneneHHbI HHTETPaA OnpeneneHHblii WHTETPAT: WHTETPAJIbHBIE CyMMBI, OIpeleIeHHE,
KJIaCChl HHTETPUPYEMBIX (QYHKIHH.
OCHOBHBIE CBOMCTBa ONPEEICHHOTO HHTETpaa.
Teopema o cpeTHEM U CIIEACTBHE IS g ( X ):1
®opmyna HeroToHa — JleiiOnmIa.
Bbruucnenne  OmpeneneHHBIX HHTErPajoB  METOAOM  3aMEHBI
TIepeMEHHOM 10T 3HAKOM MHTerpaia, GopMyJia HHTETpUPOBAHUS 1O
HacTsM.
IIpunoxeHus onpeaeneHHOT0 HHTEerpaa.
Brraucrienne miomanay miockol GUrypsl.
Brruncienne o6bema Tel.
11.| HecobcTBeHHBIE HHTETPAIIBI HecoOctBeHnble wuHTEerpasisl 1 popja: ompeneneHue, IOHATHE
CXOJIMMOCTH.
JlocraTouHble IPU3HAKK CXOAWMOCTH HECOOCTBEHHBIX MHTEIPaJIOB
1 pona.
HecoGcTBeHHBIe HHTErpansl 2 poja: ONpeneNeHue, IOHSATHE
CXOJAUMOCTH.
12. | KpatHbie HHTETpaITBI KpaTHbie nHTErpasibl, CBONCTBA KPATHBIX HHTETPATIOB.
CBezneHne ABOMHOTO MHTETpalla K IOBTOPHOMY OJHOKPATHOMY.
3aMeHa TEPEeMEHHBIX B KpaTHBIX HHTErpajax: IIepexox OT
JICKapTOBOM K IIPOM3BOJBHOM CHCTEME KOOPIMHAT, SKOOHAaHBI
nepexoja K LWIMHAPUYECKOH W K cdepudeckoldl cucremam
KOOPJMHAT.
13.| KpuBonuHeHbIE MHTETPAITBI KpuBonuHeliHbIe HHTETpaIbl 1-TO poja, cBeleHuEe KPUBOJIMHEHHBIX

HHTETPAJIOB K OINPEeICHHBIM HHTETpajlaM.
KpuBonunelinple MHTErpasbl 2-ro poaa, CBEIEHUE KPUBOJIMHEHHBIX
MHTETPAJIOB K OTPEICIICHHBIM HHTETPAJIaM.

®opmyna [puHa, BBYKCICHHWE IUIOWIAAM IUIOCKHX QUTYp C
nomolbio popmyist ['puna.

YcioBUsI HE3aBUCUMOCTH KPHUBOJIMHEHHBIX HHTETPAloOB OT MYyTH




HHTETPUPOBAHHSL.

14.

[ToBepXHOCTHBIC HHTETPAJIBI

Brruucnenue miomaay KpuBoi MOBEPXHOCTH.
[ToBepxHOCTHBIC HHTETPAIBI 1-TO posa.
[ToBepXHOCTHBIC HHTETPAIIBI 2-TO pOJia.

15.

TeOpI/IH YHCJIOBBIX pAI0B

[MoHsATHE YUCITIOBOTO psja, MOHATHE CXOJAUMOCTH M PACXOIMMOCTU
psina.

IIpuMepbl CXOMAIMIMXCS M PACXOMAIIMXCS YUCIOBBIX PSIOB:
rE€OMETPHYECKAs MPOTPECCHsi, TAPMOHUYECKUAN s, 000OIICHHBIH
TapMOHUYECKUM psia.

Heo0Oxoanmoe ycnoBue cX0IUMOCTH psijia.

JlocTtaTouHble TPU3HAKA CXOMUMOCTH  3HAKOIOJOXKHUTCIBHBIX
PSLIIOB.

3HAKONICPEMCHHBIC UM 3HAKOUCPEAYIOUIMECS PsAbl, MPU3HAK
cxonumoctu JleiiOnuIa.

16.

OYHKINOHATBHBIE PSIIBI

OyHKINOHAIBHBIE IOCIECIOBATENbHOCTH U PAIbI, MOTOYCUHAS MU
paBHOMEpHAas CXOJUMOCTh (DYHKIIMOHAIBHBIX PSIOB, TOCTATOYHBIH
MIpU3HAK PaBHOMEPHOI CXOIUMOCTHU Beitepmpacca
(Ma>KOpaHTHBIN).

CBolicTBa CyMMBI PAaBHOMEPHO CXOZSLIErocd psana. TeopeMsl o
npezene, O TOWIEHHOM IU(QepeHIPOBaHUNT W O TOWICHHOM
HHTETPUPOBAHUM PABHOMEPHO CXOJSIIErocs psAaa.

Crenennesle psapl. VHTepBal CXOAMMOCTH CTENEHHOTO psfa.
ITounennoe puddepeHnrpoBaHNEe U MHTETPUPOBAHUE CTEIICHHOTO
pana.

Paznoxenne ¢ynkumit B creneHnble psagpl. @opmyna Teiinmopa.
PaznoskeHrne HEKOTOPBIX dJEMEHTAPHBIX GYHKIHMH B psa Teimnopa.

Cojep:xaHue 3aHATHII CEMHUHAPCKOT0 THUIIA

HaumeHoBaHue TeM (pa3/iesioB)

Tun Conepma}me 3aHATHH CEMHMHAPCKOIo THIIA

MHO)KGCTBEI, YHCJIOBBIC
OoCJICA0OBATCIIBHOCTHU

I13 | BelecTBeHHbIE YKCIIA, YHCIOBasI OCh U €€ MOJAMHOKECTBA,
palMoOHATFHBIC M UPPAIHOHATIBHEIC YrCTIa

YucioBbie MOCIEAOBATCIBHOCTH M ONEPAlldd Haj HUMH.
OrpaHWYCHHBIC U HEOTPAHUYCHHBIC TIOCIICIOBATCILHOCTH.
Beckoneuno OojbIIMe M OCCKOHEYHO MAaJIbIC YHCIIOBBIC
MOCJCAOBATCIBHOCTH, OCHOBHBIC CBOMCTBA OCCKOHEUHO
MaJlbIX MOCICHOBATCIIBHOCTEH.

TlonsaTne cxopsmielics YHCIOBOM IIOCJICIOBATEIIHLHOCTH,
mpeaeNl  MOCICIOBATENBHOCTH,  OCHOBHBIC  CBOMCTBa
CXOSIIUXCS MOCIEN0BATEILHOCTEH

MOHOTOHHBIE  TIOCTENOBATEIILHOCTH:  OMpElNeleHne U
MIPHU3HAK CXOJAMMOCTHU

OyHKIMU, TNpeneNibHbIe 3HAYCHUS
GbyHKIHN

13 | Ilonsarne QyHkyu. OCHOBHBIE XapaKTEPUCTUKU (DYHKITHH.
Cnoxnas Qyskmus. OCHOBHBIE 3JeMEHTapHBIC (DYHKITHH.
AnrebpandecKkuie U TPaHCICHACHTHBIC (DYHKITHIH.

[penen mepemennoit BenmmunHbL. [Ipenen QyHKIMH B TOUKE.
OnHoctopoHHue  mpexpensl.  Ilpemen  ¢yHKIMM — Ha
6ecxonedHOCTH. OCHOBHBIE TEOPEMBI O ITpEeax.
Brruncnenue mnpenenoB. PackpbiThe HeOINpeeNeHHOCTE!.
IlepBoiii 3aMeuaTenbHBIN npenen. BTopoil 3amedarenbHbIN
Tpemer.

Beckoneuno wmansie ¢yHkunu. CpaBHeHHE OECKOHEYHO
ManbIX. BeckoHeUHO MaJble SKBUBAICHTHBIC (DYHKITHH.

OcHOBBI muddepeHaNIBEHOTO
HCUUCIICHUS

13 | Onpenenenue [IPOU3BOJIHOM, dusnueckui u
TEOMETPUYECKHI CMBICI IPOU3BOTHOM

CBs13b MEX/1y HENIPEPHIBHOCTHIO U (P depeHInpyeMOCThIO.
IIpou3BoaHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKITHIA
[paBuna nuddepenumponanus. I[IpousBonHas CIIOXKHOI
¢GbyHKIHN

IIpousBonHas HESIBHO 3aJaHHOU
¢ynkiyn Jlorapnpmudeckoe auddepeHpoBaHe
[Ipou3BoaHBIE BBHICIIHMX MTOPSIIKOB.

[IpousBoaHble OT QYHKIMH, 33JaHHBIX TApAMETPHUECKH




Huddepernman  pyukmun. ['eomerpuueckuii  cMBICT
nuddepennmana. OcHOBHBIC TeopeMbl 0 auddepeHimanax

4. | OcHOBHBIE TEOPEMBIL o | II3 | Teopema Pomns, Teopema Komm, Teopema Jlanpamxa.
HETIPEPBIBHBIX u Packpertie Heonpenenennoctet. [Ipasmno Jlonurans.
mddepeHupyeMbIx QyHKIUIX ®opmyuel Teitnopa u MakiopeHa.

5. | UccnenoBanne GpyHKIMN I13 | OtrbickaHHe Y4aCTKOB MOHOTOHHOCTH (DYHKIIHH.

[ToHsiTEe OSKCTPEMyMOB, HEOOXOAMMOE U JIOCTATOYHOE
YCIIOBHS AKCTPEMYMOB.

BrimykiiocTs, HanpaBlieHHE BBITYKJIOCTH U TOUKH Iepernda
rpaduka GyHKITHH.

6. | dyHKIMM MHOTHX NEPEMEHHBIX I13 | Onpenenenne QyHKINA MHOTUX IIEPEMEHHBIX.

Ilpemenst ®  HempepbBHOCTH  (QYHKOMH  MHOTHX
MEPEMEHHBIX.

YacTHble TPOM3BOAHBIE QYHKINI HECKOIBKUX NEPEMEHHBIX,
UX TE€OMETPHUECKUN CMBICII.

Juddepennmans GyHKIMHA MHOTHX EPEMEHHBIX.
[IpowsBopHast  (QyHKOMM  MHOTHX  IIEPEMEHHBIX IO
HarpaBJieHU10. ['paineHT.

JlMBepreHus 1 poTop BEKTOPHOIO MOJSL.

7. | HesiBHBIC QyHKINH I13 | Ilonsitue HesBHOM (QYHKUWM, OIpeneNsieMOd  OTHUM

YpaBHEHHUEM. Teopema 0 CYIIECTBOBaHUU u
nuddepeHunpyeMocT HessBHOW (DyHKLUH, ONpenenseMoi
OJJHUM ypaBHEHHUEM.
HesBubie (hyHKIAN, onpejesnseMbie cucTeMoun
(YHKIIMOHATBHBIX ypaBHeHHil. Teopema o cymiecTBOBaHMH
u T PepeHIIPYEMOCTH HESIBHBIX GbyHKIHH,
OIIpeAeIsIEMbIX CHCTEMOW (DYHKIIMOHAIBHBIX YPABHEHHUH.

8. | Okcrpemymbl  ¢ynknuid  muorux | 13 | ®opmyna Taitnopa amst GyHKIMHM MHOTHX ITEPEMEHHBIX.
TIepEeMEHHBIX OkcTpeMyMbl  (YHKIMI MHOTHX IepeMeHHbIX. [loHsTHE

cTanMoHapHO#H Touku (yHkIMH. Heobxomumble yCIoBUS
9KCTpEMyMa.
JoctaTouHble ycHOBUSL 3KCTpeMyMa (YHKIMHA MHOTHX
MEpEeMEHHBIX:  YacTHBIM  ciydad — QYHKOMH — JIBYX
IIepPEeMEHHBIX.

9. | HeonpeneneHnHsli HHTErpa I13 | Ilonsitue nepBoobOpaznoit (ynkunu. OCHOBHBIE CBOWCTBA

HEOIpe/IeIEHHOT0 UHTETpana.
Tabnuia OCHOBHBIX HEONIPECICHHBIX HHTETPANIOB.
Brruncnenue HeoNpeneneHHBIX WHTETpajoB MOJCTaHOBKON
1 TI0 YacCTSIM.
PasnoxeHne mpaBMIIBHON paIlMOHAIBFHON IpodW Ha CyMMy
MIPOCTENUIINX.
WnTerpupoBanue PpaloHaIbHBIX npobeit BUJA
A
Ay [
x-a 4 ° (x—d
WHurerpuposanue paLMOHATIBHBIX npobeit BUJA
Bx+D
JRD g
X"+ px+q . p—4g<0
Wurerpuposanue paLMOHAIBHBIX npobeit BHUJA
f Bx+D dx
2 k 2
(xX+px+q) p'=4q<0
10/ OnpeneneHHbIl HHTErpa I13 | OmpeneneHHbli  MHTErpan:  MHTETPalbHBIE  CYMMBI,

OIpe/ieIeHHE, KJIACChl MHTETPUPYEMBIX (pyHKLIHIA.
OCHOBHBIE CBOIMCTBa ONpPE/IeIEHHOI0 HHTErpaa.

Teopema o cpeanem u cieacteue mis  J ( X):l

®opmyna Hetotona — JleiiOHuna.

BeIdmcieHre ONPeAeICHHBIX HHTETPAIOB METOIOM 3aMEHBI
NEepeMEHHOH 1o  3HAKOM  HHTerpama,  (opmyia
HHTETPUPOBAHHS 110 YACTSIM.

[MpuiioxeHusI OUPEIEICHHOTO HHTErPpaa.




11| HecobcTBEeHHBIE HHTETPAITBI I13 | HecoOcTBeHHBbIE MHTETPANBI 1 pona: onpeneneHue, MoHsITHE
CXOJIUMOCTH.
JocTtaTouHble TNPHU3HAKM CXOAMMOCTH HECOOCTBEHHBIX
uHTErpaioB | poxa.
HecoOcTBenHble HHTErpalibl 2 poja: OnpenelieHNue, IIOHATHE
CXOJUMOCTH.
12| KparHbie HHTErpasl [13 | KpaTHble HHTETpajbl, CBOMCTBAa KPATHBIX HHTETPAJIOB.
CeneHue  JBOMHOrO  MHTErpaja K  IOBTOPHOMY
OJHOKPaTHOMY.
3aMeHa IEepEeMEHHBIX B KPAaTHBIX MHTETpajax: Mepexo] OT
JEKapTOBOMl K  TPOM3BOJIGHOM  CHCTEME KOOpIHMHAT,
SIKOOMaHbI Mepexo/a K MUIMHAPHUYECKON U K chepruuecKoit
cucTeMaM KOOpAMHAT.
13| KpuBonuHeiiHble HHTErpabl I13 | KpuBonuneliHple wuHTErpansl 1-ro  pona, CBelIeHHE
KPHBOJIMHEHHBIX WHTErpajoB K OTIpe/IeTIeHHBIM
UHTErpanam.
KpuBonmueliHple  WHTETpansl 2-TO  poja, CBEICHHE
KPHBOJIMHEHHBIX HHTETpajoB K OTIpENETICHHBIM
HHTErpajaM.
@®opmyna ['puHa, BEIYMCICHUE IUIOMAIN TUIOCKUX (GUTYp C
roMouipto popmyisl ['puna.
14| TloBepXHOCTHBIC HHTETPAIIBI I13 | Brruucnenue miomaay KpUBOH MOBEPXHOCTH.
IToBepxHOCTHBIE HHTErpaTBI 1-rO poja.
[ToBepXHOCTHBIE HHTETPAJIBI 2-T'0 POJIa.
15| Teopus 4MCIOBBIX PSAAOB 13 | [lonsiTe 4YMCIOBOrO psiia, TMOHSATHE CXOOUMOCTH U
PacxoANMOCTH psifa.
[Ipumeps! CXOASIIMXCA U PACXOASAILIMXCS YUCIIOBBIX PSIOB:
reoMeTpuuecKas  Iporpeccusi, TapMOHMYECKHH  psin,
0000IICHHBII FTAPMOHUYECKUIT PsiI.
Heobxoanmoe ycinoBre cX0IuMOCTH psijia.
HocTtaTouHble MPU3HAKA CXOJIIMOCTH
3HAKOIOJIOXKUTEIBHBIX PSIJIOB.
16| ®OyHKIUOHATIBHBIE PSIIBI 13 | dysxunoHaIbHBIE IOCJIE0BATEIbHOCTH u pAObL,
IIOTOYEYHAS! ¥ PABHOMEPHASI CXOIUMOCTh (DYHKIIMOHAIBHBIX
PAAOB, TOCTATOYHBIM MpPHU3HAK PABHOMEPHON CXOJUMOCTH
Beiiepitpacca (MayKOpaHTHBIN).
CBoiicTBa CyMMBI PaBHOMEPHO CXOAAIIETOCA  psja.
Teopemsl 0 npenene, o nowieHHOM AU HEepeHIUPOBAHIN U
0 TIOYWJICHHOM HWHTETPHPOBAaHUM PAaBHOMEPHO CXOJSIIETOCs
psna.
CrenienHble psigpl. MHTEpBaX CXOAMMOCTH CTEIICHHOTO
psana. I[ounennoe nuddepeHpoBaHre U UHTETPUPOBaHNE
CTETIEHHOI'0 psja.
Conepxxanue caMOCTOATEIbHOH PadoThI
1‘171-’1 HaumenoBanne Tem (pasnesoB) Copep:xaHue caMOCTOAATEIbHONH PadoThI
1. | MHoxecTBa, yyciaoBble | MOHOTOHHBIE IIOCJIEAOBAaTENBHOCTH: OIpEJeIeHHe U MpPU3HAK
MOCTIeI0BATEIbHOCTH CXOAUMOCTH
Uuciio e Kak npeesl MOHOTOHHOM OCJIEI0BATEIbHOCTH.
2. | ®dynknun, npenenbHble 3HaueHWs | HenpepsiBHOCTH (yHKIMHM B Touke. OCHOBHBIE TEOPEMBI O
byHKIMH HETIpEepBIBHBIX QyHKOMAX. HenmpeprBHOCTh yHKIINM Ha HHTEpBae
u Ha oTpe3ke. CBoWCTBa (PYHKIMH, HENPEPHIBHBIX HA OTPE3KE.
3. | OcHoBHI muddepenumansHoro | Auddepenuman ¢$yHKIHH. T'eomerpuueckuit CMBICIT
HCYHCIICHUS muddepenimaia. OCHOBHBIE TeopeMbl 0 auddepeninanax
[Mpumenenue nuddepenHurana B npuOIMKESHHBIX BBIYUCICHUIX
4. | OcHoBHBIC TEOPEMBI o | Pasmoxxerne B psn MakiopeHa W aCHMITOTHKA HEKOTOPBIX
HETIPEPBIBHBIX U | 3JIEMEHTapHbIX (QyHKIHUH.
JuddepeHmpyeMbIx QyHKIHIX
5. | UccnenoBanue GpyHKIMN AcuMITOTHI rpaduka GyHKIHH.
Cxema nccnenoBanus GyHKIHH.
6. | OyHKIMU MHOTHX MEPEMEHHBIX JIuBepreHius u poTop BEKTOPHOTO HOJS.

YacTtHble Mpon3BOAHbIE U MG (depeHIIaIbl BBICIINX MOPSIKOB.




7. | HesBHBIC QyHKINH Teopema o cymecTBoBaHMH U AU(D(HEPEHIIUPYEMOCTH HESIBHBIX
GYHKIMH, onpeeNsieMbIX CUCTEMOH (DYHKIIMOHAJIBHBIX YPaBHEHHH.

8. | Oxcrpemymbl  QyHkumii  MHOrux | [loHsATHE yclnOBHOTO 3KCcTpeMyMa (DyHKIMH MHOTHX IIE€PEMEHHBIX.

TepEMEHHBIX Merton HeomnpeaeneHHbIX MHOXKUTENeH Jlarpanxa.

9. | HeonpeneneHHslil HHTErpan HHuTerprupoBaHie HEKOTOPBIX UPPALIIOHAIBHBIX BBIPAXKECHUH.
WHterpupoBaHne TPUTOHOMETPHYECKUX M TUIEPOOIMYECKUX
GYHKIMHA.

10. | OnpezneneHHbI HHTETpaT Bprunciienue mwiomaam miocKon GUrypel.
Beruncnenue oobema Te.

11.| HecoOcTBeHHBIC HHTETPAIIBI HecoGcTBeHHBIE WHTETpanbl 2 poja: OIpeneleHHe, MOHSATHE
CXOAUMOCTH.

12.| KpatHble HHTETrpaIbl 3aMeHa IepeMEHHBIX B KpaTHBIX UHTErpanax: IepexoJ OT
JIEKapTOBOM K TMPOW3BOJBHOW CHCTEME KOOPAWHAT, SKOOWAHBI
nepexoja K UWIMHIPUYECKOH W K cdepruyeckoid cucremam
KOOPJIMHAT.

13. | KpuBonmHeitHbIC HHTETPaIBI VYcnoBus HE3aBUCHMOCTH KPUBOJMHEMHBIX HHTETPAIOB OT IYTHU
HUHTETPUPOBAHMUSL.

14. | IToBepXHOCTHBIE MHTETPAJIbI IToBepXHOCTHBIE MHTETpalibl 2-T0 poja.

15.| Teopus 9UCIOBBIX PSAAOB JlocTaTouHble TpPU3HAKM CXOJUMOCTH  3HAKOIOJIOKHUTEIBHBIX
PAIOB.
3HaKONEpeMEHHbIE ¥ 3HAKOUEPEMYIOUIMECS  PAObl, TPH3HAK
cxomuMocTtH JleiOouuma.

16. | OyHKIMOHAIBHBIE PAIBI Pasnoxxenne ¢yHkumii B creneHHsle psapl. Popmyna Teitnopa.
Pa3znoskeHne HEKOTOPBIX 3eMeHTapHbIX (yHKIMH B psin Teitmopa.

3. OI[CHO'-[HLIC MaTepuajJbl AJd MPOBEACHUA TEKYIIEro KOHTPOJA YCHEBACMOCTH H

NPOMEKYTOYHOM aTTecTaluH 00y4aloluXcs M0 JUCHUILINHE (MOAYJII0)
[lo nucuuruinHe (MOIYJIO) MPEITyCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJIS KadyecTBa
OCBOCHUS:
® TEKYUIUH KOHTPOJb YCIEBAEMOCTH;
® [IPOMEXYTOUHAs aTTeCTalUs O0YUarOIUXCs 0 AUCHUILTUHE (MOIYJIIO).
3.1. OueHoyHble MaTepua/jbl 1JIs1 INPOBeJeHUs] TeKylleld aTTecTAlMU MO JMCUHUIIHHE

(Mmony.110)
Ne | KontposupyemMblie TeMbl (pa3aesibl) HaunMeHoBaHHe OLIEHOYHOT'O CPeCTBa
n/n

1. | MHoOXecTBa, YUCIOBBIE MTOCIEA0BATEIHLHOCTH VYeruwpii  ompoc.  Keiicel.  KoHTposbHas
pabota

2. | OyHKIUH, IpeAeabHbIe 3HAYCHNS QYHKINH VYernpid  onpoc.  Kedicel.  KoHTtposbHas
pabora

3. | OcHoBsl nuddepeHITnaTEHOTO UCUUCITICHUS Verupii  ompoc.  Keiicel.  KonTtposnbHas
pabota

4. | OcHOBHBIE TEOPEMBI O HEMIPEPHIBHBIX U VYeruwpii  ompoc.  Keiicel.  KoHtponbHas
JddepeHMpyeMbIX QYHKIUIX pabora

5. | UccnenoBanne GyHKIUN VYernpii  onpoc.  Kedicel.  KonrtposbHas
pabora

6. | OyHKIMHM MHOTHX MEPEMEHHBIX VYerubeii  onpoc.  Keiicel.  KonTponsHas
pabota

7. | HesBuble pyHKIMN VYeruenii  onpoc.  Keiicel.  KonTponpHas
pabota

8. | OxcrpeMyMbl (pyHKIMA MHOTHX ITEPEMEHHBIX VYernenii  ompoc.  Keiicel.  KonTpompHas
pabora

9. | HeompeneneHHslil HHTErpan VYerueii  onpoc.  Keiicel.  KonTponsHas
pabota

10. | OnpezneneHHbIH HHTErpal Veruenii  onpoc.  Keiicel.  KonTponpHas
pabota

11.| HecobcTBeHHBIE HHTETPATIBI VYernenii  ompoc.  Keiicel.  KonTpompHas
pabora

12.| KpatHble uHTErpabl VYerueii  onpoc.  Keiicel.  KonTponpHas
pabota

13.| KpuBosiuHeitHbIC HHTETPAJIbI VYeruenii  ompoc.  Keiicel.  KonTponpHas
pabota




14.| TloBepXHOCTHBIE HHTETPAIIBI Verunit onpoc.  Keiicel.  KonTponbpHas
pabora

15.| Teopus YUCIOBBIX PSAAOB Verueii  ompoc.  Keiicel.  KonTponbHas
pabora

16. | OyHKIIMOHAIBHBIE PSAIBI VYerneii  onpoc.  Keiicel.  KonTponpHas
pabota

3.1.1 TunoBble KOHTPOJbHBIE 3aJaHUS WM NHbIE MATEPHAJIbl, HE0O0X0AUMBbIE /ISl OLEHKH
3HAHWI, YMEHUI, HABBIKOB U (WJIH) ONbITA IeATEJILHOCTH B NMpoOLiecce TeKYIero KOHTPOJIst
ycrneBaeMoCTH

Ycrubiid onpoc. Keiichl (cHTyanuu 1 3a1a4u € 32JaHHBIMH YCJIOBUSIMH)

Tema 1. MHoO:KeCTBa, YHCJIOBBIE MOCIET0BATEILHOCTH.

Bonpocul ona yemnozo onpoca

1.

S

6.
Keiico

MHO)KCCTBO BCIICCTBCHHBIX YHCCII, OHepaI_[I/II/I Had MHOXECTBaAMHU
MHO0eCTBO KOMITJIEKCHBIX YHCE

qI/ICHOBI:IG IIOCJICA0OBATCIIbHOCTH, CYMMa YHUCJIOBBIX HOCHeﬂOBaTCHBHOCTeﬁ.
Cxodiencs YuciIoBOU MOCIEN0BATEILHOCTH

BBI‘II/ICJIGHI/IG HpCIIGJIOB HOCJIGI[OBaTeJIbHOCTeﬁ

YacTruuHble npeaensl NoCIeI0BaTeIbHOCTEN

1. HaiiTit MOXYJIN ¥ apI'YMeHTHI CAeAYIOMEX YHCe:

V3

1 1-i
a)i; 6) —3; 8) 1 + i123; r)*§+i—2—-;21) 1—1_;;9)(—4+3i)3;

a+it
TN

2. Jorasars 7| =2}, z+ 7 = [5%, arg (2, - 2,) = arg 2, +

et

+arg z,, arg, =—arg 2, —arg z,.
2

3. IlpegcTaBuTs B TPUTOHOMETPHYECKOH (opMe clenyio-
mueqncna:a)zl=2ﬁ +2{;0)2,=1+i;B)23=1~ V3i;

)z, =1

Z)2,=5

Brrunciauts:

a) lim

n+l
n?+1

tg

noe . 20-1"
sin

n—300

a) lim(\/n2 +n ——\/n2 -—n);

Tema 2. ®yHknum, npeaejibHoOe 3HAYeHHE (PYHKINH.
Bonpocwi 0na yemnozo onpoca

1. Beruucnenue npenenos GpyHKIUN

2. PackpsiTHe HEonpeneIeHHOCTE M

3. 3ameuarenbHble NPEEbl U UX CIEICTBUS

4. OgHOCTOPOHHHE MPEEIbl, TOYKH pa3pbiBa (PYHKITUH

Keiicor
3
,oar—1
1. lim
z—1 Inax
. . 1/ sin® &

I 1 +sinzcos 3z

3 lim{——m————
z=0 \ 1+ sinzcos 2z

I
3 = / o 2 L
8. Lhﬁmz \,f In(z 4+ 2) +sin(4 — =2} cos -

-+ 2
_9°




Hpumep 3. Hpu xaxux sgaueHnax A u B pysrous

~2sinx, x<-,
2
flx)= Asinx+B,--12£<x<g, HellpepuIBHA?

b 4
cosxX, xz—
2

Tema 3. OcHoBBI AU PepeHINATBLHOT0 HCHHCTCHHS.
Bonpocul ona yemnozo onpoca
1. Boruucnenue npousBoansix. [lpaBuna quddepenunpoBanms.
[Tpou3BogHAas CIOKHON HYyHKIIUH
[Tpou3BoiHas HEABHO 3alaHHON (YHKIIUU
Jlorapudmuueckoe auddepeHnupoBanue
IIpon3BoHBIE BBICIIUX MOPSIAKOB.
[Tpou3BoHBIE OT QYHKIINMA, 3aTaHHBIX TTAPAMETPUUECKH
Juddepennnan GyHKIHH.
8. Tlpumenenue nuddepeHimana B IpuOIMKECHHBIX BEIYUCICHUSIX.

Keiicoi
Haiity npouaBofHbIe cAeyomEX QyHKIHHE

2Wx +¥x
xz ’

Nownbkwbd

1
1 a)y =622~ — ~3Jx:6)y -

.
X

ree y —laruoin wy
Haiite mponspogitle (pyHKIAN, 3aaHHLIX HApaMeTPHYEC-
KH:
d.x=eyy=tgg

15.x= 51’1—1.‘2 ,y =cost.

HaiiTa oporspogunle GyHRIHE, saqaHERX HeABHO!

16. x+y—ev=0. ’

17.sin(x*-y) -y =0.

18. [lokasaTs, uTo ypagHeHHe § = x° + 3x onpegender ox-
HOZHAYHYIC GYHKIHIO X = x(y) 1 HalTH ee NpOU3BOAHYIO.

Haiitu andipepesnuans GyHKmuii:

19.y= Y? -In(d ~ 52).
=sin3x+l

20. y .
cosbx -1
Haliti npouspofasie ¥ AuddepeHIHANL BTOPONG HODAIKA

1
21. y = arcsin P
22, y = 2tex,
Tema 4. OcHOBHBIE TeOpeMbl 0 HeNPePbIBHBIX U JU(PepeHUNPYeMbIX PyHKIMIX.
Bonpocul ona yemnozo onpoca
1. PackpeiTue Heonpenenennocreu. [Ipasuno Jlonurans.
2. @opmynsl Teitnopa u MakiiopeHa.

Keiicor _
8. Ucnonesyn npasuaa Jlonurana, HaiiTy clegymouine
Hpeness:
- . In(sinx)
L cos2x x-»+0 In (sin 2x)
4

IIpumep 7. Pasno:kuTs cienyromue GYHKIHE 110 GOPMYyJIam
Teitiopa 1 MaxjopeHa B OKpecTHOCTH 3aJaHHBIX TOYEK:
a) y = x% + 3x2 -2x + 4; x, = —1; 6) y = tg x; x, = O (pop-
MyJsa 3-ro NopazpKa); B) y = esir*; x, = 0 (popmyana 3-ro no-
pAZKa).
Tema 5. UccienoBanue GpyHKIHU
Bonpocwt ona ycmnozo onpoca
1. OrtbicKkaHUE Y4aCTKOB MOHOTOHHOCTH (DyHKITHIA.
2. ITlonsiTue skcTpeMyMOB, HEOOXOIUMOE U JOCTATOYHOE YCIOBUS SKCTPEMYMOB.
3. BrInykJ0CcTh, HaMpPaBIEHHUE BBHITYKIOCTH M TOUKH neperuda rpaduka GyHKIUH.
4. Acumnrotsl rpaduka QyHKINH.
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5. HccnenoBanue QpyHKIMH, TOCTPOCHUE TPaPUKOB.

Ketico
lg. Hajite npoMexyTEH MOHOTOHHOCTH ClIeIYIOILHX GyH-
KITHIA:
ayy = x + cos x; 6) y = x%e%; B) y = x — In(2 -+ x).
13. Hafity sKCTpeMyMEr GyHKIIHK
2
a}y = x—3x+2;6) y = e*sin x;
x4+ 2x+1 :
. 14, HaiiTy TOYKH Neperufa H WHTEpBAALI BRIIYRIOCTH
SYHKI I
4
x . 2x 2x-x2
ayy= -—;6)y—arcsin——— By =€ .
)y RS )y_ Teel’ )y
15. HaiiTi acHMIOTOTE! rpadMKoB GyHKIMiL:
1

3 _ 1
A tx-1 Gl y=(x+2)e*.

ayy= H
)y cxi x4l

16. HafitTn HauGoabliie H HAXMEKbIIAEC SHAUSHAA QYHKe"
nu# Ea OPOMEerKyTHaX:

ri-x+1

-, 0: 1];
Ay= g qrreloll

6)y-—-2tgx—-tg2x;xe|i0;g].

Tema 6. ®yHKIMH MHOTHX IlepeMeHHBIX.
Bonpocuwl 0n5 ycmuozo onpoca
1. OGnacTb 3HaYeHUS U 00JIaCTh OnpeeaeHns] (PYHKIIMA MHOTHX ITE€PEMEHHBIX.
2. YacTHble Ipon3BOAHbBIE QYHKIIMI HECKOIbKUX nepeMeHHbIX. [lonnblil nuddepenmmarn.
3. IIpousBonHas GyHKLIMU MHOTUX MEPEMEHHBIX MO HApPaBJICHUIO. [ pagueHT.
4. Tlpou3BoAHbIE CIIOXKHBIX (QYHKIUH.
Keiicu

Dpumvep 1. Hajitz obxacty onpegeneHud dyHKINN H 13006~
Da3HTL MX rpadHUECKH:

1
a)z= y1-x? +\/y2 ~-1:60) 2 = ————;
’1 — 2 yz
Haiftu yacTHbIe TPOH3ROJHLLIE U YaCTHEIE AuddepeHIHAIBI

2
9, w = (sin x)*. 10.z= sin*y— .

HaiiTu npousBojiHLIe CNOMKHLIX GYHKIMHK:
14. 2 = f(x + y ; xy).
15.z=sinx-lny,x=; y=e¢"
HaiiTH nponaeoZHYI0 GYHKIHY 10 3aZaHHOMY HAIlpARIe-

HHIO BEKTOpa AB s 3aZaHHOU ToyRe A:
17, w=e"+v%+3;4(1; 1; 1) B(2; -3; 4).

Tema 7. HessBHbIE pyHKUIMH.
Bonpocwi 0na yemnozo onpoca
1. TloHsaTue HesABHOW (PyHKIMH, ONIpeesieMON OJJHUM ypaBHEHHUEM.
2. llpou3BoaHast HEABHON QYHKIMU
Kericw
. Haiitm IIPOUSBOAHYIO QYHKIMY, 3afaHHOH HeABHO!
23, 274 — y =0, 24. sin(x? + y?) ~ x —y =0,

Tema 8. IkcTpeMyMbl PYHKIMI MHOTHX ITepeMEHHbIX.
Bonpocut ona ycmnozo onpoca
1. ®opmyna Tritnopa s GyHKIMN MHOTUX MTEPEMEHHBIX.
2. DKcTpeMyMbl (PYHKIMA MHOTHX MEPEMEHHBIX.
3. Heob6xoanmeble ycioBUS SKCTpEMyMa.
4. JlocTaTouHble YCIOBHS 3KCTpeMyMa (DYHKIIMM MHOTHX HEPEMEHHBIX: YaCTHBIN Clyvaii
(GYHKIUY IBYX TIEPEMEHHBIX.
5. TlonsATue ycnoBHOIO 3KCTpeMyMa (QyHKIIUH MHOTUX MEPEMEHHBIX.
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6.

AOCOIOTHBIN SKCTpEMyM

Keiicoi

pe

Ha#rn cTaunoﬁapHme TOUKH, TOYKH 3KCTPEMYMaA I 3KCT-
MyMBE PYHRIHINA:

z=x+yt— x> - 2xy— 12

4. z = xy - In(x? + y?).

9. z = e2**%(8x2 — 6xy + 3y?).

HafiTu narGonbinyue ¥ HAUMeHbIIHe 3HAYeHHA QYHKITHIE:

22

6.2= ¢ ¥ (2x% + 3y?) B xpyre x% + y2 < 4.
T.z=x-xy+y®,ecnuly +ly 1.

Ha#iTi TOUKH YCHAOBHOIO DKCTPEMYMAa H 3SHAYEHHA YCAOB-

HBIX SKCTPEeMYMOB GbYHROMIN:

Tema

B.z=x+y,ecan x>+ y2 =1,
Dz=x2t+yl,ecmux+y=1.

9. HeonpeaesieHHbII HHTErpa.

Bonpocul ona yemnozo onpoca

1. HemnocpencTBeHHOE HHTErPUPOBAHUE.
2. BeluncieHre HeonpeaeNeHHBIX HHTETPAJIOB MOACTAHOBKOM U 110 YacCTsIM.
3. PasnoxeHne npaBUIBHON panMoOHAIBHON IpOOH HA CyMMY MPOCTEHIIINX.

i dx f Lr dx
4. HHTrerpupoBaHHE pallMOHAIBHBIX APOOEH BUAA X—a u (X_a)

Bx+D

- dx

5. HuTerpupoBaHue parmoHAIBHBIX ApoOEH BUAA X'+px+q , P —4 g<0
Bx+D
6. HHTerpupoBaHue palMOHAIBHBIX Ip00ei Buia (x*+px+q) , P —4 <0
7. HHTErpupoBaHUE HEKOTOPHIX UPPALMOHAIBHBIX BhIpakeHUH. [loacTanoBku Ditnepa
8. HHrerpupoBaHHEe TPUTOHOMETPUIECKUX U THIIEPOOTHUSCKUX (YHKITHIHA.
Kericw

B34t uHTErpans

1. I(—x——l)idx 2. dex

o

9 + 2¢° 2
. jm x 4, Ictg xdx
j‘ dx 6. J-
*Jsin? x.cos? x 4- 5x

7.f 1 +30)? dx 8. j’

x-Inx
tgx
e 0. [ -2
cos” x f7_3x2
d
11-[5+2x .12.'[——21:_— ‘
cosx-sinx-dx
13. '[1’5x +1 14. }. 1+sin? x
2x-3
15. '[\f;+3 16. J.ac +4x+1

17. |

L 18. ]‘d—x
\)4—3x~x2 e*(l+e™ )
19. _[e

o . cos % dx 20. Ilnxdx

21. J' arctgyx dx 22. [e¥ ax

Tema 10. OnpenesieHHbINH HHTETPAJI.
Bonpocwi 0na yemnozo onpoca

1.
2.

[98)

[Tpumenenue dpopmyisl Hetorona — JleiiGnuma.

Brrancnenue OMMPECACIICHHBIX HWHTErpajioB METOAOM 3aMCHBI nepeMeHHoﬁ 1o 3HaKOM

nHTerpana, Popmyiia HHTETPUPOBAHUS 10 YACTSM.
[IpunoxeHus onpeneaeHHOro HHTerpaa.
Brruncnenue miuomaau miockoi (GUrypsl.
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5. Beruucienue o0beMa Tel.
Keiicoi
1. Beruucinurs

1 1
5. jarctgxdx 6. J-ez" sin 3x dx
0 0
k1
3 d h dx
7o g
0l+smx 0 % +6x +10

HaliTi naomagy I0CKHX GUUYp, OrpaHHYeHHEIX THHHE-
STMIL
m
Ly=tgx;x=0;x= Z;y=0.

2 <x <l
2.y= o 0<x ’ u oceio Ox.
(x-22, 1<x22

Tema 11. HecoOcTBeHHBbIE HHTETPAJIbI.
Bonpocwi 0na yecmnozo onpoca
1. HecoOGctBennnie nHTETpaBl 1 poaa.
2. HecoOcTBeHHBIE HHTETPANIBI 2 poJa.

Keticw
1.PaccMOTpeTh CXOMMOCTh MHTETPAJIOB
g L | .1
1 J'ex d g j dx
. | o adx « VT O
2 - 2 - -
0 X o -+ x-2
¢ dx ®
3. I——— 4. J- arctgx dx.
1 X Inx /

Tema 12. KpaTHble MHTErpajibl
Bonpocul ona yemnozo onpoca

1. KpatHble uHTErpajbl: IBOMHbBIC U TPOWHBIE HHTETPANIbl, CBOWCTBA KPATHBIX MHTEIPAJIOB.

2. H3MeHeHue nopsjika MHTETPUPOBAHUS
3. CseneHue ABOWHOIO UHTErpasia K HOBTOPHOMY OJHOKPATHOMY.
4. 3aMeHa NepeMEHHBIX B KpaTHBIX HHTErpanax. Skoouas.

Keiicor
Breiuncanrs gpofHble HHTErPAibl N0 IPAMOYTOJLHOR 06-
Jacty P

dxd
3. H%;OSxSI;OSysL
p (x+y+1)

4. ”xzye"” dxdy; 0<x<1;0<y<2,
P

HaMeHUTL OOPHLOK HATeTPAPOBAEHSA

2 2-x e Inx
5. [ax [#ay ay. 6. [dx [ty ay.
-6 "—24 1 0
1
BLIudcAUTE NETeTPaIb
8. '[ (x + y) dx dy, P - 061acTh, OTpaHKYeHHAA KPABLIMUI

P
V=2 x+ty=4;x+y=12

KpaTHble wuHTErpanbl: [BONHBIE WHTEprajibl, TPOHHBIE MHTEPrajbl, CBONCTBA KpaTHBIX

MHTErpajioB.
CBenieHue 1BOMHOIO MHTErpaia K IOBTOPHOMY OJTHOKPaTHOMY.
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3ameHa NEPCMCHHBIX B KPATHBIX MHTCTpAJIaX: ICPCXOd OT HeKapTOBOﬁ K HpOHBBOJ’ILHOfI CHUCTEMC

KOOpJMHAT, IKOOMAHbI Ilepexo/ia K IMINHAPUYECKON U K chepruueckoi cucTeMaM KOOpIuHaT.

Tema 13. KpuBo/inHeliHbIe HHTETPAJIbI
Bonpocuwl 0n5 ycmuozo onpoca
1. KpuBonuneiiHble uHTErpassl 1-ro poga
2. KpuBonumHelHbIE HHTETpaAIBI 2-T0 poaa

3. ®opmyna ['puna, BIYHCICHHUE TUIOMAAN TUIOCKUX (QUTYP C TOMOIIbIO popmyiisl ['puna.

Keiicoi

BrluncinTb KPPIBOJ]PIHeﬁHbIB NHTerpajabl NePBOTO poxa::

1 I(x+ ) ds, I'— KoRTYD TpEyronsHUKA ¢ Bepurnaanu {0; 0);

r
(1; 0 1 (0;1);
2. I(xz +y7)ds, I — wpuBag x = a(cos t + ¢ sin 1),
- :

BEIYHCIHTD KPHBONAHe Hble HHTETPAJIE BTOPOro PoAa!

5. I(ny——l) dx + (x%y + 2)dy, I'— gyra snnuuca

r
x =cos ¢; y = 3 sin t, nexxamniaa B 1-if 4eTBepPTH.

6. j(2xy-1) dx + (xty + 2)dy, [— gyra mapaGoss:

Tema 14. IloBepXHOCTHBIE HHTETPAJIbI
Bonpocul ona yemnozo onpoca

1. IloBepxHOCTHBIE UHTETpaibl 1-ro poaa.

2. lloBepXHOCTHBIE UHTETPAJIBI 2-TO pojia
Keticu _

13. BeiusieIuTh NOBepXHOCTHEIA HATErpax 1-ro poga

dap
“(T—)z , e D~ MoBepXHOCTL TeTpasfipax +y+2z<1,
+x+y
D

x20,y20,220.
14. BoIuMCAHTL NOBePXHOCTHEIY HHTErpAT BTOpOrC poaa

Hx dydz+ydzdx+zdxdy, rae D — BHel1HsAA cTopoHa cde-
D ‘
pel &2 + y* + 22 = a?,

Tema 15. Teopust YMCIOBBIX PSII0OB
Bonpocuwl 0n5 ycmuozo onpoca
1.IIpu3HaKku cXO0OQUMOCTH YHUCIIOBBIX PSJOB.

2. 3HaKonepeMeHHbIE U 3HAKOUEpeAYIOLINecs psA/Ibl, IPU3HAK CXOAUMOCTH JleitOHuia

Keiicu o ~ -
HccnemoraTs cXOAUMOCTD PSAJOB, IPUMEHAA HPU3HAKN
cpaBHeHH A (WK HeoSXOAUMEIH NpHU3HAaK):
8.1-14+1~-1+ . +(-1)y-1+...
2 3 4 n+l

9 —+—+—+...
3 6 7 2n+1

C nomomelo npussaka Hdaxambepa NCCleLOBATL CXORH-
MOCTE PAJOB:

Fones

13 J’é‘ 2 2\/'2— - (J5 (ITRY
Foa
&=om-1 3
13. E t 14. ’% T Enel)"

nz=l

C nomougso npusHaxa Kouiy rceiefoBaThk CXOAMMOCTH
ps0B:

~(n+1Y S0 Y
17. ;[2’“1}. 18."21(3,1_1J :
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HcenepoBaTh cXoqUMOCTS CHEIYIOMUX BHAKONEPEMEHHBIX
panoB. B ciryuae cxoquMocTH McCIeJOBATH Ha aGCOMOTHYIO 1
YCIOBHYIO CXOAUMOCTD. |

+o0 (-—l)n—l +00 (_l)n—l
21.'; 5T - 22.% Nt

Tema 16. ®yHKIIHOHABbHBIE PSABI
Bonpocwt ona ycmnozo onpoca
1. Crenennsle psabl. UHTEpBaI CXOOUMOCTH CTETIEHHOTO PAJIa.
2. Psagwel @ypee
Keticol
HNpumep 1. OnpeaeniTs HHTEPRAA CXOLUMOCTH PHAA U HUCCE-
LOBATL CXOLHMOCTE €10 Ha KOHUAX UHTepBala:
o2 n-1 2 3

) YA SN
HataTlTea gy sy T

1. Paanoxcurs B psf Pypbe HepHOIHYECKYIO QYHKI[HIO ¢
nepuopoM 2n (I = 1), KoTopas olpefeneHs CACAYIOUAM o6pa-
30M:

f(x)=—xnpu-nansx<0,

f()=xmpr 0 <x <7, 7 e flx)=lxl

KounTtpossbHblii padoTa
KonTponbhas padora Nel
Brruncnurs

.23+ T+ 5
1. lim 5 .
w——1 xc—r—2

2 2
T Gl Ml CR L)
n—oo (5 —n)?2 — (5 +n)?

1. lim —ln(l + S QI) .
z—0 sin 3z

3
—1

1. lim =
z—1 Inzx

Konrponbnas padora Ne2
1. BBIYUCIHUTH MPOU3BOIHYIO DYHKIIHN

n
1 lim (”*2) .
nooc \n—1

a) v=01 4 x%arctg x

0) . Cos2X

2. Haiitu npou3BoaHy0 Y Y
y=t*+ty=t*+t x=t*-2tx=t*-2¢

3. Haiitu quddepenunan pyHkuuu
. T
y=smS5x+ cosg

4. UccnenoBaTh GyHKIIHIO M IIOCTPOUTH €€ rpaduk

1-sinx

15



Kontponbnas pabota Ne3

Yoaonna 3aAM. Hatmu npouasoduste z, u z, ywryun 2 = z(u. v},
2de w=u{z,y) uv=vizy).

3. z=u", t = sinx, © = COS Y.

YVOTORWAA 3A7AY. Hadmu npouseoduvie Byrwuut y = y(x), sedonns 4 _ a—y
HEABHO YPAEHEHUSMY. - ZTty=—e .

YCAoBHA 3AAAT. Hahimw npomspogmyio dyuxmun w(z, y, z) b Toke A
[0 HANPDABJEHHWK) K TOMKe B

5. u= /ry++v9— 22, A(1,1,0), B(3,3,-1).

Ve " AL Iy y F . - . . '
S CIOBHUA 3AAY. Hattimu CINAtUoOnaphoe mowKl 3a0atett d}y?muuu 3 z = IL'Z _ 2-,Ly + 2y2 + 23}
w uccaedosars ur TAParRNIED.

Konrponsnas padora Ned
Bbruncnuts MHTErpaisl

3 .

x =17 sin3 x
O 2. ) V5 —dx

L f x°—4 x+3 dx f cos’3 x
3. [ (3x+4)e™dx 4 [SSX g

2+c0os x

f 1+In (x—1) dx
x—1

Konrponbnas padoraNe5
1. BeluucnuTh onpeaeneHHbli HHTerpat:
3 0
2 . . r-dr
a) ! (m‘ — .Sm) sin 2xdx 0) lfm m
2. Boruucauts mwiomaab GUrypbl, orpaHu4eHHON rpaduKamMu (pyHKIHIIHA:
y=-—1—m2_._ y=x —2
3. Bpluucnuth AJIMHBL OYT KPUBBIX, 33JJaHHBIX YPAaBHEHUSMHU B NIPSIMOYTOJBHOM CHUCTEME

KOODPJMHAT.
2 Inzx | <g<?
Y= T = Es

4. Bpruucnaute 00beMBI  Tel, 00pa30BaHHBIX BpalleHHEM (Uryp, OrpaHUYEHHBIX
rpadpukamu QyHkimid. Och BpareHus Oz,
'j *
Q) y=-—x +br—6, y=>0
2
0) y=2r—a",y=—-a+2 =10

5. Beruuciauth HeCOOCTBEHHBI MHTETPAJ MIIM YCTAHOBUT €r0 PACXOUMOCTh:

= xdx 1 oxdx
0 | wea O T

Konrpomnsnas padora Neb
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1. HaI/ITI/I CYyMMYy psizia

a) 1 m g 2
Z (3n—2)3n+ 1) Z 1omn
2. UccnenoBats psia HA CXOI[I/IMOCTB'
a) s Tn—1 41,3
HZI 5" + 1 Z )
. 1 - an+1
— n+1 n+1
ﬂZf D In(n+ 1) Zf D nmn + 1)
3. HaiiTi 0611acTh CXOAMMOCTH psijia
a) — i 0) . n
— Ye+x
mn=1 mn=1

3.1.2. MeTtoanueckue MaTepHaJbl, OINpeAe/]sOle MNPOLeAypPbl OLCHHMBAHUS 3HAHWIA,
YMeHHH, HAaBbIKOB M (WIH) ONbITA [IeATEJbHOCTH B XOJAe TeKylero KOHTPOJs
yCIeBaeMOCTH
YcTHBIH 0TBET

Onenka 3HaHuil npeanonaraer AuddepeHIupoBaHHbIN MOAX0] K 00yJaromemMycs, y4yer
€ro MHIMBUYaIbHBIX CIOCOOHOCTEH, CTeNeHb YCBOEGHUS M CUCTEMAaTU3allid OCHOBHBIX MOHITHMA
U Kateropuil mo gucuuiuinHe. Kpome Toro, oreHuBaeTcsi HE TOJBKO TJIyOMHAa 3HaHUI
MOCTaBJIEHHBIX BOIIPOCOB, HO M yMEHHME HCMOJIb30BaTh B OTBETE MPAKTUYECKUI Marepual.
OnenuBaeTcs KyabTypa pedH, BlIaJeHUE HaBBIKAMU OPaTOPCKOr0 UCKYCCTBA.

Kpumepuu oyenueanus: nocienoBaTebHOCTb, MOJHOTA, JOTHYHOCTD U3JI0KEHHUS, aHAIIN3
pa3NIMYHBIX TOYEK 3pPEHHs, CaMOCTOATeNIbHOEe 0000IIeHne MarepHuaia, MHCIOJIb30BaHNe
poecCHOHANBHBIX TEPMHUHOB, KYJIbTypa pe4H, HaBBIKM OpAaTOPCKOro MCKyccTBa. M3noxeHue
MaTepuana 0e3 (aKTHUIEeCKUX OINOOK.

OueHka «omauyHO» CTAaBUTCS B Cllydae, KOTJa MaTepuall M3Jlaraercs MCUepIbIBAIOIIE,
MIOCJIEZI0BATENBHO, TPAMOTHO M JIOTMYECKH CTPOMHO, IPU 3TOM pPAaCKpbIBAIOTCS HE TOJIBKO
OCHOBHBIE TIOHATHUS, HO U aHAIM3UPYIOTCS TOYKH 3pEHUS pa3iHuHbIX aBTOpoB. OOydarommuiics
HE 3aTPYIHSETCS C OTBETOM, COOIONAET KyJIbTypy PEeUH.

OneHka «xopouwto» CTaBUTCS, eclii 00ydJarolUics TBEpO 3HAET MaTepuaj, rpaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, 3HaeT MPAaKTHYeCKylo 0a3y, HO IpU OTBETE Ha BONPOC JOIYCKaeT
HECYIIECTBEHHbIE OTPEIIHOCTH.

OneHka «ydoseiemeopumenbHo» CTaBUTCS, €CIM OOYYaIOUIMICS OCBOMJ TOJBKO
OCHOBHOM Marepual, HO HE 3HAeT OTIENIbHBIX JeTajiel, 10MyCKaeT HETOYHOCTH, HEJI0CTAaTOYHO
npaBUiIbHbIE (OPMYJIHMPOBKH, HapylIaeT IOCIEeI0BAaTeIbHOCTh B M3JIOKEHHUM MaTrepuana,
3aTpyJHSIETCS C OTBETaMM, IIOKa3blBa€T OTCYTCTBHE JIOJDKHOW CBS3M MEXAYy aHaJU30M,
apryMeHTaluen U BIBOJAMM.

Ouenka «HeyOoosremeopumenvHoy CTaBUTCS, €CAM OOydalouluiicss He OTBeYaeT Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

Keiicol (cuTyanuu u 3a1a4M ¢ 32JaHHbIMHU YCJIOBUSIMH)

OOyuaromuiicss JTOJKEH YMETh BBIJCIUTh OCHOBHBIC MOJIOXKEHHS M3 TEKCTa 3a7ayH,
KOTOpBIE€ TPEOYIOT aHaIM3a U CIIyKaT YCIOBUAMHU perieHus. Mcxosd U3 mocTaBiIeHHOTO BOIpoca
B 3ajlaue, MONBITATbCA MAaKCUMAJIbHO TOYHO OINPENENUTh NpoOIeMy U COOTBETCTBEHHO PELIUTH
ee.

3amaun MOTYT peIIaThCsl YCTHO W/WIM MUChbMEHHO. [Ipu pelieHuu 3a1ad Takke BajkKHO
MpaBUIBLHO C(HOPMYIHUPOBATH M 3alKCaTh BOMPOCH], HadyWMHAs C Oojiee OOMMX H, KOHYAs
YaCTHBIMM.

Kpumepuu oyenusanus — olleHKa yUUTHIBA€T METObl U CPEJCTBA, UCIIOJIb30BAaHHBIE MIPU
peLICHUH CUTYallMOHHOM, MPOOIEMHOM 3a/1a4H.
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OneHka «omauyHO» CTaBUTCS B Cilydae, KOTJa OOyYaroLIMiics BBINOJIHUI 3a/1aHUE
(pemmn 3aady), UCTIONB3Ys B MOJHOM 00bEME TEOPETUYECKUE 3HAHUS U MMPAKTUUYECKHE HABBIKHU,
MOJIy4YeHHBIE B IpoIiecce 00y4YeHusl.

OneHka «xopouwto» CTaBUTCS, €clii 00y4YarolIUICs B 11€JIOM BBINIOJIHUI Bce TpeOOBaHUS,
HO HE COBCEM YETKO OIpPEIENSIETCs ONOopa Ha TEOPETUUYECKUE TIIOJIOKEHMSI, M3JI0KECHHBIE B
Hay4YHOU JUTEepaType Mo JAHHOMY BOIIPOCY.

OreHka «y0oeremeopumenbHoy CTaBUTCA, €CITU 00yYaroLIUiics MoKa3all MOJ0KHUTEIbHbIC
pe3yJIbTaThl B MPOLIECCEe PELICHUS 3a4a4u.

OneHka «Hey0oe1emeopumenbHoy» CTaBUTCS, €CIU OOy4aroIIMHCS HE BBIMOJHWI BCE
TpeOoBaHUs.

KonTposbnasi padora

OnenuBaeTcsi HEe TOJBKO TIIIyOMHA 3HAHMN IOCTABJIEHHBIX BOIPOCOB, HO M yMEHHE
U3JI0KUTh TMCHbMEHHO.

Kpumepuu oyenueanus: nocienoBaTeIbHOCTb, OJHOTA, JOTHYHOCTD U3JI0KEHHUS, aHAIIN3
Pa3NUYHBIX TOYEK 3pPEHMS, CaMOCTOsATENIbHOE 0000IIeHne MaTepuana. M3nokeHue marepuana
0e3 (hakTHIEeCKUX OITHOOK.

OrneHka «omauuHO» CTaBUTCA B CIIydae, KOT/ia COOJIIOICHbI BCE KPUTEPHH.

OneHka «xopouwto» CTaBUTCS, eclii 00ydJarolUics TBEpO 3HAET MaTepuaj, rpaMOTHO U
[0 CYIIECTBY H3JaraeT €ro, 3HaeT NpPaKTHYeCKyr 0a3y, HO JOIyCKaeT HEeCYIIeCTBEHHbIE
MOTPEIIHOCTH.

OneHka «ydoseiemeopumenbHo» CTaBUTCS, €CIM OOYYaIOUIMICS OCBOMJ  TOJBKO
OCHOBHOM Marepual, HO HE 3HAeT OTAENIbHBIX JeTajiel, 10MyCKaeT HEeTOYHOCTH, HEJOCTATOYHO
npaBUiIbHbIE (OPMYJIHMPOBKH, HapylIaeT IOCIEeI0BaTEeIbHOCTh B M3JIOKEHHUM MaTrepuana,
3aTpyJHSIETCS. C OTBETaMM, IIOKa3blBa€T OTCYTCTBHE JIOJDKHOW CBS3M MEXAYy aHaJu30M,
apryMeHTaluen U BIBOJAMM.

Ouenka «HeyOoosremeopumenvHoy CTaBUTCS, €CAM OOydaloUluiicss He OTBeYaeT Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

3.2. OueHoYHbIe MAaTEPHAJIBI 1JIs1 IPOBEACHHUS NIPOMEKYTOYHON aTTeCTALMHU
3.2.1. Kputepuu oueHKH pe3yJIbTaTOB 00YUeHHsl M0 JTUCHUILIMHE (MOIYJII0)

Mxana PesyabTaTsl
Iloka3aTeu oueHMBaHUS Pe3y/JIbTATOB 00y4eHUSs
OLICHMBAHNUA o0y4eHnuns
OTJIMYHO 3Haer: - oOydaronuiicss riIy0OKO W BCECTOPOHHE YCBOWJ MaTepHall, YBEPEHHO,

JIOTHYHO, TIOCJIE0BATEILHO M TPaMOTHO €r0 H3J1araeT, ONupasich Ha 3HAHUS
OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPATYPBHI,

- Ha OCHOBE CHCTEMHBIX HAay4YHBIX 3HAHUH JeNnaeT KBalH(UINPOBAHHBIC
BBIBOJIBI M1 00001IEHNS], CBOOOIHO ONEPUPYET KATETOPHUSIMH U MOHATHIMH.
Vmeer: - oOydJaromuiics ymMeeT caMOCTOSTENIbHO M TPAaBWIBHO pemarh y4eOHo-
npodeccroHanbHBIE  33aayd WM 3aJaHusl, yBEPEHHO, JIOTWYHO,
MOCJIEI0BATENIEHO U apTYMEHTHPOBAHO U3JIaraTh CBOE pellIeHHe, UCTIONb3Ys
Hay4HbIE TIOHTHUS, CChITIasiCh HA HOPMAaTHBHYIO 0a3y.

Bnaneer: - oOy4aromuiicss BIajeeT parioHaTbHBIMA METOAAMHU (C MCIIOJIb30BAaHHEM
palMOHATIBHBIX METOANK) PELICHHS CIIOXKHBIX NMPO(EeCCHOHATIBHBIX 3aiad,
MIPEJCTABIEHHBIX ACTOBBIMU UTPAMH, KEWCAaMU H T.1I.;

IIpu pemenny NpoAEeMOHCTPUPOBAI HABBIKU

- BBIICTIEHUS TTIaBHOTO,

- CBA3KOH TEOPETHUECKUX IOJOXKEHUH ¢ TpeOOBaHUSIMU PYKOBOISIINX
JIOKYMEHTOB,

- M3JI0’)KEHHS MBICIIEH B JIOTHYECKOH MOCIE0BATENBHOCTH,

- CaMOCTOATEIHHOTO aHanu3a (akKThl, COOBITHIH, SBIECHHUM, MPOIIECCOB B MX
B3aMMOCBS3H U JUAIEKTUYECKOM Pa3BUTHH.

XOPOLIO 3HaeT: - oOydarommuiicss TBepAO YCBOWJI MaTepHaN, JOCTATOYHO TPAMOTHO €ro
U3JaraeT, ONUpasCh Ha 3HAHUS OCHOBHOM U JONOJIHUTENBHON IUTEPaTYPBI,
- 3arpynHsercss B (OpPMYJIHPOBAHMM KBaJIH(UIIMPOBAHHBIX BHIBOJOB M
000011IeHUl, omepupyeT KaTeropusiMH U TMOHATUSIMH, HO HE Bcerza
NPaBHJIBHO UX BEpUPHULIUPYET.

VYmeer: - 00ydaromuiicss yMEeT CaMOCTOSATENHPHO M B OCHOBHOM NPABMJIBHO PEIIAThH
yueOHO-TIpo)ecCHOHANIPHBIE 33/1a4M WJIM 33/1aHHS, YBEPEHHO, JIOTHYHO,
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MOCTIEIOBATEIFHO W apryMEHTHPOBAHO H3JIaraTh CBOE pEIIeHHE, HE B
MOJIHOW Mepe MCITONb3Yysl HAYYHbIE TIOHSATHUS M CCBUIKM Ha HOPMAaTHUBHYIO
0asy.

Bnaneer: - o0ydJarouiiics B LEJIOM BIAIceT PAlMOHATBHBIMA METOAAMH PELICHUS
CJIOKHBIX TPO(ECCHOHANBHBIX 33144, MPECTABICHHBIX JICJIOBBIMU UTPAMU,
KelicaMu U T.1.;

IIpn pemieHun cMOT TPOJAEMOHCTPUPOBATH JOCTATOYHOCTh, HO HE
TyOUHHOCTH HABBIKOB,

- BBIZICJICHHS TJIaBHOTO,

- U3JIO’KCHHS MBICIICH B JIOTHUECKOM MOCICAOBATCIIBHOCTH,

- CBS3KH TEOPETUYECKHUX IOJIOKCHUH C TpPeOOBAaHHSIMH PYKOBOISAIINX
JIOKYMEHTOB,

- CaMOCTOSATENILHOTO aHaln3a (haKThl, COOBITUI, SBICHUMN, MMPOIECCOB B MX
B3aMMOCBSI3U U JUAIEKTHYECKOM Pa3BUTHH.

YIAOBJIETBO- 3HaeT: - O0y4aroIuiics OpUSHTHPYETCSI B MaTepHale, OJJHAKO 3aTPYAHSIETCS B €ro
PUTEJIBHO H3J10’KEHUH,

- IIOKAa3bIBAET HEJOCTATOYHOCTH 3HAHUN OCHOBHOM M JIOMOJHHUTEIBHON
JIUTEPaTypBl;

- c1abo apryMEHTHPYET Hay4HBIE ITOJI0KEHHS;

- IPAKTHYECKH HE CIIOCOOEH CPOPMYIHPOBATH BEIBOJBI 1 0000IICHNS;

- YaCTUYHO BJIQICET CUCTEMOI MOHSTHI.

VYmeer: - o0ydaromuiics B OCHOBHOM YMEET PElINTh y4eOHO-NpodecCHOHAIBHYIO
3ajady WIN 33/laHie, HO JOITyCKaeT OIMOKH, c1ab0 apryMEHTHPYET CBOE
pelieHne, HEeJOCTaTOYHO HWCIIONb3yeT HAYYHBIC TOHATHS U PYKOBOJISIIHE
JOKYMEHTBI.

Brnapneer: - oOydarommiics BiIafgeeT HEKOTOPHIMH palMOHAIBHBIMA METOJaMHU
peLIeHus]  CIOXKHBIX  NMPOQECCHOHAIBHBIX  3aJad, IPEACTaBICHHBIX
JIeTIOBBIMH UTPaMH, KeHcaMu U T.1.;

[Tpu pelieHUH NTPOIEMOHCTPUPOBAI HEJOCTATOYHOCTh HABBIKOB

- BBIJICJICHUS TJIaBHOTO,

- N37I0)KEHHS MBICTIEH B JIOTHIECKON MOCIIEI0BATEIbHOCTH,

- CBSI3KM TEOPETHYECKUX TMOJOKEHHH C TPEOOBAaHMAMH PYKOBOISIINX
JOKyMEHTOB,

- CaMOCTOSATENBHOTO aHain3a (aKTbl, COOBITHI, SIBICHNH, IPOLIECCOB B MX
B3aUMOCBSI3H M TUAIEKTHUECKOM Pa3BHTHH.

HEYJIOBJIETBO- 3HaerT: - 00yyYaroUMiCs He yCBOMJI 3HAYNTEIBHON YaCTH MaTepHaa;
PUTEJIBHO - HE MOXKET apr'yMEHTHPOBATh HAYYHBIE ITOJIOKECHHUS;

- He (OpMyITHPYET KBATU(GHUIIMPOBAHHBIX BEIBOJOB U 000OIICHHUI;
- HE BJIAJEET CUCTEMOI MOHSITUH.

Ymeer: oOyJaromuiicss He TMOKa3aJll YMEHHE pemaTh ydeOHO-TIpodecCHOHATBHYIO
3aJa4yy Wi 3aJaHHe.

Bnaneer: HE BBINTOJHEHBI TPEOOBAHMS, MPEABSIBISIEMbIC K HaBbIKaM, OLCHUBAEMBIM
«yJOBJICTBOPUTEIHLHON.

3.2.2. KoHTpoJIbHBbIE 3aJaHUS W/WJIM HUHbIe MAaTEePHAJIbI VIS MPOBEIeHUs] MPOMEKYTOUHOI
aTrecTanuu

Crnncok BONPOCOB /ISl YCTHBIX OTBETOB (BAPMAHTHI TeCTA)

Tema 1. MHo:KecTBa, YN CJIOBBIE MOCJIET0BATEIHLHOCTH.

1.

2.

5.

6.

BemectBeHHble 4YHcna, 4YMCIOBasg OCh M €€ IOJAMHOXKECTBA, pallMOHAIbHBIE U
UppalroHaIbHbIE YUCIIa

UucnoBbele MOCHEAOBATENbHOCTH U onepauuu HaJg HUMH. OrpaHuyeHHblE U
HEeOorpaHUYEHHBIE MTOCIIe10BATEIbHOCTH.

beckoneuno Oompmme U OECKOHEYHO Maibleé YHCIOBBIE IOCIIEAO0BATEIBHOCTH,
OCHOBHBIE CBOICTBAa OECKOHEUHO MAJIbIX MOCJIE0BATEILHOCTEH.

IToHsATHE CcXOAAILIENCS YUCIOBOM MOCIEN0BAaTEIbHOCTH, MPEeIl MOCIEeI0BATEIBHOCTH,
OCHOBHBIE CBOICTBA CXOAALIMXCS MOCIIEA0BATEIbHOCTEH

MOHOTOHHBIE MOCIEI0BATENILHOCTH: ONPEAEICHNE U PU3HAK CXOJAUMOCTH

Yucno e kak npenien MOHOTOHHOM MOCII€0BAaTENbHOCTH.

Tema 2. ®yHkumu, npeaeabHoe 3HAYEHNE (PYHKIHH.
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7. Tonarue ¢ynkuuu. OCHOBHBIE XapakTepUCTUKU GYHKUMU. CroxHas ¢QyHKUIUS.
OcHoBHbIE d5IeMeHTapHble PyHKINU. Alredpandeckie U TPaHCLEHACHTHbIE (DYHKITHH.

8. Ilpenen mnepemenHoil BenuuuHbl. Ilpenen ¢yHkuun B Touke. OJIHOCTOPOHHUE
npenensl. [penen pynkuuu Ha 6eckoHeuHOCTH. OCHOBHBIE TEOPEMBI O IIpeiesax.

9. Brluucnenue npexnenoB. PackpeiTue HeompeneneHHocTel. [lepBblil 3amedarenbHbIN
npezaelt. Bropoii 3amedaTenbHbIi Ipeael.

10. beckoneuno manble (yHkIMU. CpaBHEHHE OECKOHEUHO MaiblX. beckoHeduHO Maible
SKBHUBAJICHTHBIE (DYHKIUH.

11. HenpepsiBHOCTH (yHKIMU B TOYKe. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (PYHKIUSX.
HemnpepesiBHOCT (yHKIIMM Ha HHTepBajie W Ha otpe3ke. CBoiicTBa (yHKIUM,
HENPEPBIBHBIX HAa OTPE3KE.

Tema 3. OcHoBbl 1u(pPepeHnAILHOT0 HCUNCIECHHS.

12. Onpenenenne npon3BoaHol, OU3NUecKuil 1 TEOMETPUYECKUI CMBICI IPOU3BOIHOM

13. CBs3b MeXAy HENpPEepbIBHOCTHIO U Au(depeHrnpyeMocTbio. [Ipon3BoiHbIE OCHOBHBIX
3JIEMEHTAPHBIX (QYHKIIMH

14. IlpaBuna nuddepenuupoBanus. [IponszBoanas cioxxHoi GpyHKIUN

15. TIpousBoaHas HesIBHO 3a1aHHON (yHKMH Jlorapupmudeckoe quddepeHpoBanue

16. IIpon3BOgHBIE BBICIINX MOPSIKOB.

17. IIponsBoaHbIe OT (HYHKIMA, 33JaHHBIX TApaMETPUUYECKH

18. Iuddepeniman Pynkuuu. ['eomerpuyeckuit cmbicn auddepenunana. OCHOBHBbIE
TeopeMsl o TudepeHrazax

19. Ilpumenenue nuddepenmana B npUOIMIKEHHBIX BEIUNCICHUSX.

Tema 4. OcHOBHBIE TeopeMbl 0 HeNPePHIBHBLIX U AU PepeHuHpPyeMbIX PyHKIHAX.

20. Teopema Posns, reopema Komm, Teopema Jlanpanxka.

21. PackpsiTue HeonpeneneHnocreil. [Ipasuno Jlonurans.

22. @opmyinsl Tennopa u MaknopeHa.

23. Pa3znosxenue B psii MakiiopeHa ¥ aCUMIITOTUKA HEKOTOPBIX 3JIEMEHTAPHBIX (DyHKITHIA.

Tema 5. UccnenoBanue GpyHKumMu

24. OTpICKaHHE YYaCTKOB MOHOTOHHOCTHU (DYHKIIUH.

25. [loHsiTHE YKCTPEMYMOB, HEOOXOIUMOE M IOCTATOYHOE YCIIOBUS SKCTPEMYMOB.

26. BImyki10cTh, HallpaBJIeHUE BRITYKIOCTH U TOUKH Neperuda rpaduka QyHKIHIH.

27. AcumntoTsl rpaduka QyHKIUY.

28. Cxema uccineoBanus GyHKINH.

Tema 6. ®yHKIIUM MHOTHX IIEPeMEHHBIX.

29. Omnpenenenue (pyHKIIMM MHOTHX TIEPEMEHHBIX.

30. Ilpenensl 1 HeMPEPHIBHOCTH QYHKIUI MHOTHX TIEPEMEHHBIX.

31. YactHble TpOM3BOJHBIE (YHKUMH HECKOJIBKHX MEPEMEHHBIX, UX TI'€OMETPHUUECKUI
CMBICIL.

32. Iuddepenunansl GyHKIUH MHOTUX MTEPEMEHHBIX.

33. Ilpou3BoaHas PyHKIIMKM MHOTUX ITEPEMEHHBIX 110 HampaBjieHHIo. [ pagueHT.

34. JluBepreHuus ¥ poTOp BEKTOPHOTO IOJIS.

35. YactHble npou3BoAHbIE U UG (depeHIINaIbl BHICIINX MOPSIKOB.

Tema 7. HessBHBIC PyHKIMU.

36. IlonsaTue HesBHOM (yHKUIMH, oONpenensieMod OJHMM YypaBHEHHEM. Teopema o
CYLIECTBOBaHUU M AU(PEepeHInpyeMOCTH HESIBHOW (YHKLUH, ONpeneIsieMO OJTHUM
YPAaBHEHUEM.

37. HesiBHBIE (DyHKIIMH, OpeaesieMble CHcTeMON (yHKIIMOHATIBHBIX ypaBHeHHH. Teopema
0 CyllecTBOBaHMU U JU(DepeHIIMPYEeMOCTH HESBHBIX (YHKIMM, OIpeneasieMblx
cucTeMol (PyHKIIMOHAJIBHBIX YPaBHEHHH.

Tema 8. IkcTpeMyMbl PYHKIMI MHOTHX ITepeMEHHbIX.
38. ®opmymna Triinopa i GyHKIMHM MHOTHX TTEPEMEHHBIX.
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39. DkcTpeMyMbl  (YHKIMH MHOTUX THepeMeHHbIX. [loHATHE CTalMOHApHOW TOYKH

¢bynkun. HeobxonuMele ycinoBus s3KCTpeMyMa.

40. JloctaTouHble yCIOBUS dKCTpeMyMa (DYHKIIMM MHOTHX MEPEMEHHbIX: YaCTHBIN ciydai

(yHKIUH IBYX TTE€PEMEHHBIX.

4]1. IlonsiTue  YCJIOBHOTO OJKCTpeMyMa (YHKUMH MHOTUX IEPEMEHHBIX.

HEONPEeIeIEHHbIX MHOXUTENeH Jlarpanxka.
Tema 9. HeonpenesieHHbIN HHTErpaJl.

Meton

1. Tloustue nepBooOpa3Hoii PpyHkIKMH. OCHOBHBIE CBOWCTBA HEOIPEIEICHHOIO HHTErpaa.

2. Tabnuia OCHOBHBIX HEOIPEICICHHBIX HHTETPAJIOB.
3. BerunciieHHE HEOIIPEAEIEHHBIX HHTETPAJIOB ITOJCTAHOBKOM U IO YaCTSIM.
4. Pa3noxeHue MpaBUIbHOHN paliMOHAILHON APOOH HA CYMMY MPOCTEUIIINX.

[ I(de

5. HHTrerpupoBaHHE pallMOHAIBHBIX qpo0eii Buga ° X~d u x=af
Bx+D
Zempea
6. MHTerpupoBaHue palMOHANBHEIX ApoOeil Buga X +PX+( , p—=4g<0
Bx+D
X
7. WuTerpupoBaHue paliMOHAILHBIX Jpo0ei BuIa (x*+px+q) , P —4¢<0

8. HHrerpupoBaHue HEKOTOPBIX UPPALIMOHAIBHBIX BBIPAKEHUH.
9. HWuTerpupoBaHue TPUTOHOMETPUUYECKUX U TUIEPOONTUYECKUX QYHKIUH.
Tema 10. OnpenesieHHbINH HHTETPAJI.

10. OmpeneneHHbli  MHTErpal:  MHTETpajibHblE  CyMMBI,  OIpeJAeJIeHHUE,

MHTETPUPYEMBIX (DyHKITHHA.
11. OcHOBHBIE CBOWCTBA ONPEAEICHHOIO NHTETpAJIA.
12. Teopema o cpeaHeM | cieacTBue a1 J (X):l
13. ®opmyna Hetotona — Jleitbuuna.

KJ1aCChbl

14. Beruuciienue OMMPCACIICHHBIX HWHTErpajioB METOAOM 3aMCHBI HCpCMCHHOﬁ o 3HaKOM

uHTEerpana, GopMysa HHTETPUPOBAHUS 110 YACTSM.

15. IlpuioxeHust onpenesIeHHOro HHTerpasa.

16. Boruncnenue miomaay miockoi GUrypsl.

17. Beruucnenue o0bema Ted.
Tema 11. HecoOcTBeHHBbIC HHTErPaJIbI.

18. HecobcTBenHbie HHTETpaIBI | poja: onpeaeieHne, MOHsATHE CXOIUMOCTH.

19. JlocTatouHble NPU3HAKKA CXOAUMOCTH HECOOCTBEHHBIX HHTErpaioB 1 poxa.

20. HecoO6cTBeHHBIE HHTETPANIBI 2 pOJA: ONPEACIICHHUE, IOHATHE CXOIUMOCTH.
Tema 12. KpaTHble HHTErpabl

21. KpartHble uHTErpaisl, CBOMCTBA KPATHBIX UHTETPAJIOB.

22. CBeneHue IBOMHOIO HHTETpasla K IOBTOPHOMY OJTHOKPATHOMY.

23. 3aMeHa NepeMEeHHbIX B KPATHBIX MHTErpajlaX: Mepexoja OT JeKapTOBOM K MPOU3BOJILHOMN
cHUCTeMe KOOpJHMHAT, SKOOMaHbl IMepexoja K IMIMHAPHYECKOW U K chepudeckoi

CUCTEMaM KOOpJMHAT.
Tema 13. KpuBo/imHeliHbIe HHTETPAJIbI

24. KpuBonuHeiiHble HMHTErpajbl 1-ro poja, CBeIEHUE KPHUBOJIMHEMHBIX HHTETPaoB K

OIMPCACIICHHBIM UHTCIpAJIaM.

25. KpuBonuHelHbple HMHTETpalbl 2-r0 poja, CBEACHHE KPUBOJHMHEWHBIX HMHTETPAIOB K

OIIPCACIICHHBIM UHTCIpAJIaM.

26. ®opmya ['puHa, BRIUKCIECHUE TUIOMAAN TUIOCKUX (Uryp ¢ momortbio ¢hopmyisl ['puna.

27. YcmoBus HE3aBUCUMOCTH KpHBOHHHeﬁHLIX HUHTCI'paJIOB OT IIYTU UHTCTPUPOBAHUS.

Tema 14. IloBepXHOCTHBIE HHTETPAJIbI
28. Beruucnenue mioniaad KpuBoil MOBEPXHOCTH.
29. IloBepXHOCTHBIE UHTETpaNBI 1-r0 poxa.
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30. [ToBepXHOCTHBIE HHTETPANIBI 2-TO poja.
Tema 15. Teopust YuCIA0BBIX PAA0B

31. IloHATHE YHCIOBOTO pdaaa, MOHATHEC CXOAUMOCTHU U paCXOJUMOCTHU psAaa.

32. [Ipumepbl  CXOOSAUIUMXCA H  PACXOMSANIUXCS  YUCITOBBIX

pAaOB: TCOMETpHUYCCKAsA

nporpeccusi, FapMOHMYECKHH psijl, 0000IEeHHBIN TapMOHUYECKHH Psijl.

33. Heobxoammoe yCIoBHE CXOAMMOCTH Psifa.

34. JloctaTo4HbI€ TPU3HAKK CXOAMMOCTH 3HAKOIOJIOKUTEIBHBIX PSIAOB.
35. 3HaKonepeMEeHHBIC U 3HAKOUEPEIYIOIIUECS PsIIbl, MPU3HAK cxoauMocTu JleiOHma.

Tema 16. ®yHKIIHOHABHBIC PSABI

36. OyHKIMOHAJIBHBIE TOCIEAOBAaTEIBHOCTY U psAbl, NOTOYEYHAs] W PABHOMEPHAs

CXOIUMOCTh  (YHKIMOHAJBHBIX  PSAOB,  JIOCTATOYHBIN
cxoauMocTH Beltepmitpacca (MaskopaHTHBIN).

IIpU3HAK  PaBHOMEPHOU

37. CBoiicTBa CyMMBI pPaBHOMEPHO CXOJsIIerocs psanga. Teopemsl o mpenene, 0 NOYWIEHHOM
¢ depeHIUPOBAHUU U O TMTOYJICHHOM MHTETPUPOBAHUU PAaBHOMEPHO CXOSIIErocs psija.
38. Crenennble  psnapl. VHTEpBan  CXOAMMOCTM  CTeNEeHHOro  psnpa. Ilounennoe

g depeHIpOBaHNEe U UHTETPUPOBAHUE CTEIIEHHOTO psija.

39. Paznoxenue QpyHkuuii B creneHusle psaapl. @opmyna Teitnopa. PaznoxeHne HEKOTOPHIX

arieMeHTapHbIX pyHKuui B psin Teitnopa.

TexcTbl NPo0JIeMHO-AHATUTHYECKUX U (MJIH) PAKTHYECKUX y4eOHO-NPOo(ecCHOHAIBHBIX

3aaa4
1 BapuaHT
1. BEIYncianTh onpeaennuTeb.
2 3 0 0 1 -1
9 4 0 0 3 7
4 5 1 -1 2 4
3 8 3 7 6 9
I -1 0 0 0 O
‘ 37 0 0 0 O

2. Pemmuth MaTpu4HOE ypaBHEHHE

1 20 0 1 1
2X-A=(X+B)A; A=|-1 1 0|;B=|0 0 2
0 00 1 1 -1
3. Pemuts cuctemy ypaBHeHuil metogom ["aycca
X, +x, +3x;—2x, +3x, =1 3x,—2x,+5x;+x, =20
2x, +2x, +4x; —x, +3x; =2 2x, —3x, +x;+5x, =14
3x, +3x, +5x; = 2x, +3x; =1 X +2x,—4x, =-8
2x, +2x, +8x; =3x, +9x; =2 17. X, —x,—4x;+x, =-9
4. Pemutsh cucremy ypaBHeHui MetosioMm XKoprana-I'aycca
X, +x, +3x,—2x, +3x, =1 3x,—2x, +5x;+x, =20

2x, 4+ 2x, +4x; —x, +3x, =2 |2x,-3x,+x,+5x, =14
3x,+3x, +5x;, —2x, +3x; =1 |x,+2x,—4x, =-8

2x,4+2x, +8x; =3x,+9x, =2 |x,—x,—4x;+x,=-9
2 BapuaHT
1. HaiiTi coGCcTBEHHBIE 3HAUEHUSI U COOCTBEHHBIE BEKTOPBI MATPULIbI
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2 -1 -1 2 -1 0
0 4 -1 -1 2 0
1.1 0 -1 4 1.2. 1 -1 4

2. HccnegoBaTh 3HaKOIIOCTOSHCTBO BbIPAKCHUS.

2.1 5x* — 6xy +2y”.
2.2 4x*+3xy — 5y*.
2.3 4x* +2xy — 4y*

3. CocTaBUTh ypaBHEHHE NPSIMOM, MPOXOASIIEH Yepe3 TOUKY IepeceueHus npsaMbIx 2x-3y+5=0
u 3x+y-7=0 nepneHauKyIsIpHO K IPSIMON y=2X.
3.2.3. MeTroan4ueckue MaTepHasbl, ONpeAesOlMe MNPOneAypPbl OLCHHMBAHUS 3HAHWIA,
yYMeHHii, HABBIKOB B X0/ie IPOMEKYTOYHOMH aTTecTalluu

Ilpouenypa oneHuBaHusi 3HAHUH (YCTHBIH OTBET)

KaXXJ0I0 pazacia

[Ipenen ATUTENEHOCTH 10 MuHYyT
IIpennaraemMoe KOJIMYECTBO 3aJaHUIT 2 Bompoca
[MocnenoBaTrenbHOCTE BEIOOPKH BOIIPOCOB U3 | CiydvaiiHas

Kputepuu onenku

- TpeOyeMBbIil 00BEM U CTPYKTYpa

- U3JI0KeHHe MaTeprana 6e3 (pakTHIeCKuX OmnOoK

- JIOTHKa M3JIOKCHUS

- ICTIOJIb30BAaHUE COOTBETCTBYIOILECH TEPMHHOIOTHU

- CTWJIb PEYH U KYJIBTYpa pedu

- 1oA00p NPUMEPOB MX HAYYHOW JIMTEPATYPHI U MPAKTUKU

«5» ecm TpeGOBaHI/IH K OTBCTY BbLIIIOJIHCHBI B IIOJIHOM 00BeMe

«4» ecnu B IICJIOM BBIIIOJTHCHBI TpeGOBaHI/Iﬂ K OTBE€TYy, OJHAaKO €CTb
HeOOJIbIINE HETOYHOCTH B M3JI0KEHUH HEKOTOPELIX BOITPOCOB

«3» ecimm TpC6OBaHI/I$I BBINIOJIHECHBI YaCTUYHO — HC BBIACPIKAaH 06I>CM, €CTh

(baKTI/I‘ICCKI/Ie OIHI/I6KI/I, HapyHicHa JIOTHKa H3JI0KCHHUA,
HEAOCTATOYHO MCHOJIB3YCTCSA COOTBECTCTBYIOLIAA TCPMUHOJIOTUN

IIpouenypa oueHuBaHMs yMeHHMIl H

HABBIKOB (peuieHHe NPO0JEeMHO-AHATUTHYECKUX H

NMPAKTHYECKUX Y4eOHO-TIPO(eCCHOHATBHBIX 3a/1a4)

IIpennaraemMoe KOJIMYECTBO 3aJaHUIT

1

ITociiemoBaTenbHOCTD BRIOOPKH

Cirydaiinas

Kpurepuu onenxu:

- BBIJIEJICHNE W TIOHUMaHHE TPOOIEMBI

- YMEHHUE 00001aTh, COMOCTABIATH Pa3IHYHbIC TOUKH 3PCHHUS

- IOJIHOTA UCIOJIb30BaHUs HCTOYHHUKOB

- HAJIMYKME aBTOPCKOM MO3UIHH

- COOTBETCTBHUE OTBETA OCTABICHHOMY BOIIPOCY

- WCIOJB30BaHWE COIMAIBLHOTO oOmbiTa, MarepuanoB CMU,
CTAaTUCTUYCCKUX OTAHHBIX

- JIOTUYHOCTb HU3JIOKEHUS

- YMEHHE ceNaTh KBAIH(UIINPOBAHHBIE BEIBOJABI U 0000IIEHNUS C
TOYKH 3PCHUS PEIICHUs MPO(eCcCHOHABHBIX 3a1a9

- YMEHUE TPUBECTH IIPUMEP

- OTIOpa Ha TEOPETUICCKUE TIOTOKECHUS

- BJIAJICHUE COOTBETCTBYIOIIECH TEPMUHOJIOTHEN

«5» ecamn TpeOOBaHUS K OTBETY BBIIOJHCHBI B ITOJHOM 00beMe

«» ecmn B 1IEJIOM BBIMOJNHEHbI TPeOOBaHMS K OTBETY, OJHAKO €CTh
HEOOJbIIINEe HETOYHOCTH B HM3JI0XKEHHH HEKOTOPBIX BOIPOCOB.
3arpynusiercss B (OPMYJNMPOBAHHHM  KBATH(HUIIUPOBAHHBIX
BBIBOZOB 1 00001LIEHUI

«3» ecnu TpeOOBaHUS BBITOJIHCHBI YACTHYHO — MBITACTCS 000CHOBATH CBOKO

TOYKY 3pCHHS, OIHAKO ClIab0 apryMEHTHPYET Hay4HbIC
MOJIOKEHHsI, NPAKTUYECKH HE CIIOCOOCH  CaMOCTOSITENLHO
chopMynHpoBaTh BBIBOJBI M OO0OOINCHHS, HE BHJHUT CBS3b C
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| npodeccHonaTBHO ASTEIBHOCTHIO

4. YuyeOHO-MeTOAUYECKOe W MAaTepHajbHO-TEXHHYecKoe olecnevyeHrne IUCHUNIMHBI

(MmomyJis)
4.1. DjIeKTPOHHBbIE y4eOHbIe U3IAHUSA

1.

AJ'IBCGBI/I‘-I, JI. A. MaremaTHdecKkuii aHAIHU3: IOCICa0BAaTCIBHOCTH, (I)yHKI_II/II/I, HUHTCIpaJIbI:

npakTUKyM : ydeObHoe mocobue / JI. A. AnbceBuy, C. I'. KpacoBckuil. — MuHCK :
Bemmiimas mkoma, 2021. — 472 c¢. — ISBN 978-985-06-3375-0. — Tekcr
anexktpoHHbii // Lludpooit obpazoBatenbublil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/119993.html. — Pexum npoctyma: Uit  aBTOPU3HP.
MIOJIb30BaTENEN

3axapoBa, T. D. Matemaruueckuii aHanu3 : yuyeOHoe mocobue / T. O. 3axapoBa. —
HoBocubupck : Cubupckuil rocyJapCTBEHHBIM YHHUBEPCUTET TEJIEKOMMYHUKAIMM U
uHpopmatuky, 2021. — 146 c. — TexkcT : anexTponHslii // L{uppoBoii 0Opa3zoBaTeIbHbINH
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/117101.html. —
Pexum noctyna: s aBTOpU3HP. NOJIb30BaTENEH

Jlatbimena, JI. [1. Matematnueckuit ananus : npaktukym / JI. I1. JlateimeBa. — Ilepms :
ITepmckuil rocygapcTBEHHBI I'yMaHUTapHO-TE1aroruyeckuii yausepeuret, 2016. — 42
c. — Texkcr : anextponHsiii // Lludpooil obpazoBatenbublii pecypc IPR SMART :
[caiT]. — URL: https://www.iprbookshop.ru/86364.html. — Pexum gocryma: mns
aBTOPH3UP. MOJIb30BATENEH

MaremaTnueckuii aHanu3 U JuddepeHraIbHble YpaBHEHUs. 3aaud U yIpaKHEHHS :
yuebnoe mocobue / B. B. Biacos, C. 1. Mutpoxwun, A. B. I[Ipomkuna [u ap.]. — 3-e uzn.
— Mocksa : UntepHet-YHuBepcurer Mudopmarnmonnsix Texnonoruit (MHTYUT), At
[Tu Ap Menua, 2020. — 375 c. — ISBN 978-5-4497-0657-7. — TekcT : 31eKTpOHHBIH //

[MudpoBoit  obOpazoBatensHblii  pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/97549.html. — Pexum noctynma: st  aBTOpU3HP.
M0JIb30BaTENEN

4.2. J1eKTpOHHBIE 00pa30BaTeIbHbIE PECYPChI

1.

2.

3.

6.

7.

DnextponHas 6uGmuoreunas cucrema «3BC IOPAUT» Biblio-onlineru (3BC
«tOpaiit») [Dnextponnsiii pecype]. — URL: https://urait.ru/.

OnekTponHo-OubnuoreuHas cucreMa ZNANIUM [Onektponnsiii pecypc]. — URL:
https://znanium.com/.

OnexkTpoHHass OubnuoreuHass cucrtema «KOHCYIBTaHT cTyneHTa» [DIEKTPOHHBIH
pecypc]. — URL: https://www.studentlibrary.ru/.

e-Library.ru: Hayunas osnektponnas Oubnmoreka [DnexTpoHHslii pecypc]. — URL:
http://elibrary.ru/.

Hayunas snekrponHas 6ubnuorexa «KubepJlennnka» [Dnexrponssiii pecypc]. — URL:
http://cyberleninka.ru/.

Nudopmannonnas cucrema «EnnHoe OKHO JocTyma K oOpa3oBaTelbHBIM pecypcamy»
[DnexTponnsiii pecypc]. — URL: http://window.edu.ru/.

@enepanbHblii HEHTp HH(GOPMAIMOHHO-00pAa30BaTEIbHBIX PECYpCOB [DIEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.

4.3. CoBpeMeHHbIe NPO(ecCHOHAIbHBIC 0a3bl JAHHBIX M MH(OPMAIMOHHBIC CNIPABOYHbIE
CHUCTEMBI

OOyuarorMcest  oOecrieueH JgocTyn  (YOAJICHHBIM JOCTYN) K HIDKE CIEAYIONUM

COBpPEMECHHBIM HpO(i)eCCI/IOHaHBHI)IM 0azaMm JaHHBIX H I/IH(i)OpMaHI/IOHHBIM CIIpaBOYHBIM
CUCTEMaM:

1.

2.

CrnoBapu u DHIMKIONEIUA Ha Axajgemuke [OnektponHbiii pecypc]. — URL:
http://dic.academic.ru.

Cucrema mH(bOpMAITMOHHO-TIPABOBOTO oOecredeHus: «['apant» [DnekTpoHHBIN pecypc].
— URL: http://ivo.garant.ru/.
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4.4. KoMIjIeKT JIMIEH3NOHHOT0 W CBOOOJHO PpPacnpoCTpPaHsAeMOro IPOrpaMMHOIO
olecrieyeHusl, B TOM YHCJIe 0Te4eCTBEHHOT0 IPOU3BOACTBA
1. JluueH3noHHOE MporpaMMHOe oOecreueHHue: OmepanuoHHas cucreMa Microsoft
Windows, naker opucubix npuioxenuit Microsoft Office.
2. CB0OOOAHO pacHpoCTpaHseMOe TMPOrpaMMHOE oOOeclieueHre: CBOOOJHBIC TaKEThI
oducubix npuinoxxenuit Apache Open Office, LibreOffice.
3. IIporpammHoe obecreueHHE OTEYECTBEHHOTO IPOU3BOJCTBA: CIPABOYHO-TIPABOBAS
cucrema «l apant» (DneKTpoHHBIN nepuoanueckuil cnpaBoyHuk «Cucrema 'APAHTY),
oGpasosatenbHas miarhpopma FOPAUT (Dnexrponnas Guénmoreunas cuctema «IBC
IOPAWT» Biblio-online.ru (OBC «IOpaiit»)), >IEKTPOHHO-OHOIHOTEHAs CHCTEMA
ZNANIUM, snextpoHHas 6ubianoTeyHas cucteMa «KOHCYJIbTaHT CTyIeHTay.
4.5. O0opynoBaHue U TeXHHYECKHeE CPeIcTBa 00y4eHHs

Jns peanuzanuu  JUCHUIUIMHBL (MOAYJS) MCIONB3YIOTCA Yy4yeOHBbIE ayJUTOPUHU JUIS
MPOBEJCHUS Y4YeOHBIX 3aHATHI, KOTOpbIE OCHAIEHBl O0OPYJOBaHHEM M TEXHHYECKHUMHU
cpeacTBaMU OOy4YeHMs, U TIOMEIICHUS JJIS CaMOCTOSTENIbHONW paboThl 00yYaromuxcs, KOTOpbIe
OCHAIIeHbl KOMIBIOTEPHON TEXHUKOH C BO3MOXHOCTBIO MOJAKIIOUEHUs K ceth «VHTepHeT» H
o0ecriedeHbl JOCTYIIOM B D3JIEKTPOHHYIO HH(OpMAIMOHHO-00pa3zoBaTenbHyo cpeay PXTY
uM. JI.1. Menneneesa. Jlomyckaercsi 3aMeHa 000PYyI0BaHMSI €T0 BUPTYAJTbHBIMU aHAJIOTaMH.

HanmeHoBanue y4eOHBIX ayTUTOPHIi 1151 OcHaIEHHOCTH Y4eOHBIX ayAUTOPHIi JJIs1 IPOBETEHUS
NpoBedeHUsI y4eOHbIX 3aHATHH U Y4eOHBIX 3aHSITHII ¥ IOMEIIEeHU VIS CAMOCTOATETbHOI
MOMeIeHHii /151 CAMOCTOSITeILHOI padoThI 0060py10BAHHEM U TEXHHYECKUMH CPeICTBAMHU
padoThI* 00y4yeHHs
Y4eOHbIC  ayAMTOPHUHM  JUIS  TPOBEACHUS | YucOHAs ayJAMTOpPHUS YKOMIUICKTOBAaHA CIICIUATN3UPOBAHHOMN
YYeOHBIX 3aHATHA MeOeTIbI0, OTBEYAIONICH BCEM YCTAHOBICHHBIM HOpMaM |

TpeOOBaHUSIM, 000PYIOBAHHEM M TEXHHUYCCKUMH CPEICTBAMU
00yueHus (MOOMIBPHOE MYJIETUMETUIHOE 000pYI0BAHHUE).
[TomemieHne 7151 cCaMOCTOATENEHON PaOOTHI Ilomemienne  OCHAIIEHO  KOMIIBIOTEPHOM  TEXHHUKOHM  C
BO3MOKHOCTBIO ~TOAKMIOUeHHS K cetd «UHTepHET» U
obecriedeHrEM JIOCTyNa B 3JICKTPOHHYI0 HWH(POPMAIMOHHO-
obpazoBarenbHyo cpeny PXTY wum. JI.M. Menneneesa u K
9BC.

* HoMep KOHKPETHOW ayJUTOPUH yKa3aH B MpHKa3e 00 ayIUTOPHOM (OHJE, PACIHCAHWUU YUYCOHBIX 3aHATUH H
pacnrcaHuy IPOMEXYTOYHOH aTTECTAIUH.
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