[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHdopmaumsa o Bnagensue:

®WO: Angpeii lparommupoBumy XnyTKoB

[lomKHOCTb: AnpexTop HEHHO)KGHHG 4
[ata nognucanus: 19.05.2026 16:14:37 K 06paSOBaTeJII>HOI/I nporpamMme
YHWUKanbHbI MPOrpaMMHbIN KIKOY:
880f7c07¢583b07b775f6604a630281b13ca%fd2

PABOYAS ITPOI'PAMMA IUCIUAIIVINHBI

b1.0.02 «MaremMaTnyecKuii aHaINU3»
(uHOeKc, HaUMeHOB8aHUe OUCYUNIUHBL, 8 COOMBEMCMBUL C V4eOHbIM NIAHOM)

38.03.01 DxoHOMMKa

(K00, HaUMeHO8aHUe HaANPABIeHUsL NOO20MOBKU (CNeyUaIbHOCMUL)

DduHaHCHI U KPEJIUT
(npoghunv)

OuHast/04YHO-3a04YHAas
(chopma obyuenus)

I'onx HaGopa — 2026

Cankr-IletepOypr



ABTOP—COCTABHUTEIb:

Kanmunmat TexHwmdeckux Hayk, nomeHT kadenpsl Ousnec-uHpopmatuku CenoB Poman
JleornoBuy.

3aBenywomuii kagenpoii Ou3Hec-uH(POpPMATHKH, K. B. H., Tpodeccop Haymor Braaumup

HwukonaeBuy.

PabGouass mporpamma guctumuimasl b1.0.02 «MatemaTudeckuil aHanu3» ojgo0peHa Ha
3acenanuu kadeapsl ousnec-unpopmaruku C3Y PAHXul C.

npotokoi Ne 6 ot «26» mapta 2026 T.



COILEPKXAHUE

1. IlepeueHp MIIAaHUPYEMBIX PE3yJIbTATOB OOYYEHHS IO JUCLUHUIUIMHE, COOTHECEHHBIX C TUIAHUPYEMBIMU
pe3ylibTaTaMi OCBOCHHs 00pa30BaTeIbHON MIPOrPaMMBI

2. O0beM U MECTO JUCIHILTUHBI B CTPYKTYpe 00pa30BaTEIbHOM MPOrpaMMbl

3. ConeprkaHue U CTPYKTypa AUCIUIITUHbI

4. Tunsl OIICHOYHBIX MAaTEPHAJIOB, MOKA3aTEIN U KPUTEPUH UX OLCHUBAHUS

5. ®opMmbl aTTecTallMM, THUIOBbIE OLEHOYHbIE MaTepHajbl Uil TEKYIIEro KOHTPOJS YCIIEBAEMOCTH
o0yyaromuxcs, KpUTEPUU U LIKAJIbl OLIEHUBAHUS 110 KOHTPOJIbHBIM TOYKaM

6. @OpMBI IPOMEKYTOUHON aTTECTALMH, KPUTEPUH U IIKaIa OLCHUBAHUS, TUIIOBBIC OLIEHOYHBIE MaTEePHAJIbI
0 JTUCLUTUINHE

7. Meroaudeckue MaTepHalibl 110 OCBOCHUIO TUCIUILIAHBI

8. YueOHnas nmuteparypa u pecypchl HHOOPMAIIMOHHO-TEJICKOMMYHHUKAIMOHHOM ceTH «IHTepHeT»

9. MarepuanpHOo-TeXHUYECKass 0aza, WHQPOPMAIMOHHBIE TEXHOJOTHH, MPOrpaMMHOE OOecleueHne u
UH(OPMALIMOHHBIE CIIPABOYHBIE CHCTEMBI



1. TlepeueHb ILIAHUPYEMBIX Pe3yJILTATOB 00y4eHMs] 110 IMCIMILINHE, COOTHECEHHBIX € IVIAHMPYeMbIMH
pe3yJIbTaTaMHU OCBOEHUSI POrPaMMbI

1.1. Iucummmaa b1.0.02 «MatemaTudeckuii aHanu3y» odecrednBaeT GOpMHUPOBAHUC Y
o0yJaroIuxcs CIeAyNHX MPo(ecCHOHaTEHBIX KOMITETCHITHINA:

OTO/TD Kon HaumenoBanne Kon HaumeHnoBanue Oo0pasoBaTebHBII
u KOMIIETCHIIN KOMIIETEHIINHU HHAWKATOpAa HHIAUKATOpa pe3yabTar
PEKBU3UT )/ | JOCTHKCHUSA JOCTHKCHUSA
b1 [IC KOMIIETEHIH KOMIIeTeHIIU
11
[IKo OCII | 1 CnocoGen [TKc OC [Tpumensier 3Hanus [[IKo OC II-1.1. 3-1.
-1 HCIIOJIB30BaTh II-1.1. MaTeMaTH4eCKOrO  [3naeT GOPMBI U
METO/IbI aHaJIM3a IS METOIbI
MaTEMaTUYECKOT npodeccuoHanbHO
Up b - OCYIIECTBIICHUS
0 aHaJIN3a UL i (huHaHCOBOM
(bHAHCOBOTO
peleHus cepsl
TPUKIIa/HBIX AHAIN3a, TOPSKa
3aja4 [IOCTPOEHUS
[oKa3areyen
OLICHKH
NesITeTbHOCTH
MPEINPUATHIA
[pEabHOTO U
(bHAHCOBOTO
CEeKTOopa
HaIMOHAJIHLHOM
SKOHOMHKH
IMKo OC II-1.1. V-1.
'YMeeT NpUMEHATh Ha
MMPAKTUKE HABBIKA
[pPac4YCTOB
OKOHOMUYCCKHX,
COLIMAJIBHO-
ODKOHOMHWYECCKUX U
(bMHAHCOBBIX
rmokaszaresei ¢
M CITIOJIb30BAHUCM
DKOHOMUKO-
MAaTEMATHYCCKUX
METOA0B U MO)IGHCﬁ
IIKc OC ITpumenser [1Ko OC II-1.2. 3-1.
1-1.2 METOJIbI 3HaeT GOpMEI U
MaTEMaTHIECKOTO |y jaro g
aHaJIM3a JUIs
o OCYILIECTBJICHHUS
peLeHust
(hMHAHCOBOTO
MPUKIAJIHBIX 3a7a4
aHau3a, mopsiKa
[MOCTPOEHUSA

oKa3aTeJien




OLIEHKH
NEeATEIbHOCTH
[IPEAIPUATUI
[peaIbHOTO U
(hMHAHCOBOTO
cexTopa
HaIlMOHAJILHOU
PKOHOMHUKH

1Ko OC II-1.2.
V-1. Ymeer
IMPUMCHATH HA
IMPAKTUKC HABBIKKU
[pacueToB
DKOHOMUYECCKHUX,
COIIMAJILHO-
DKOHOMHNYCCKHUX 1
(bMHAHCOBBIX
[MOKa3aTelIeh ¢
HMCIIOJIb30BaHHEM
OKOHOMMKO-
MATEMATUYCCKUX
MCTOLOB " Mo,ueneﬁ
O0beM 1 MeCTO IMCHMILIMHBI (MOAYJIf1) B CTPYKTYpe 00pa3oBaTeibHON MPOrPaMMBbI

O0BbeM TUCHUMILINHBI

OO0umii 00beEM TUCIUIUIAHEL:

10 3.e., 360 ak. 4., 270 actp.u.

KonnuecTBO acTpOHOMHUYECKMX M COOTBETCTBYIOIIMX MM aKaJEeMUYECKHX 4YacoB,
BBIJICJICHHBIX HAa KOHTAKTHYIO Pa0OTy OOYyYaroIIMXCs C MpernojaBareyieM Mo O4YHOU (opme
o0yuenus — 150 ak.u. (112,5 actp.u.), B ToM uncie 64 ak.u. (48 acTp.u.) nekuuii u 64 ak.u (24
acTp.4) MPaKTUUYECKUX 3aHATUN, HA KOHCYJIBTAIIMIO K dK3aMeHY BblieNieHo 4 ak.4. (3 acTp.4.);
Ha CaMOCTOATENbHYI0 paboTy oOyuaromuxcs — 174 ak.4. (130,5 acTp.d.); camocTosATeNIbHAs
NOATOTOBKA K 3K3aMeHy 36 ak.4. (27 acTp.4.), KOHTpoJb — 18 ak.4. (13,5 acTp.4) - 5K3aMeHBI B
1 cemecTpe u 2 cemecTpe.

JUis  ouHO-3a04HOM  (opMbl  OOy4YEHHS  KOJIMYECTBO  ACTPOHOMHMYECKHX U

COOTBCTCTBYIOIIMX HM aAKaJACMHWYCCKHMX YaCOB, BBIACJICHHBIX Ha KOHTAKTHYIO pa60Ty



oOyyaroruxcst ¢ npenoaasateneMm — 94 ak.4. (72 actp.4.), B ToMm uucie 32 ak.4. (24 actp.4.)
aexkuud u 40 ak.4. (30 acTp.4) CEeMHHAPCKHX 3aHATUN, Ha KOHCYJbTALUIO K JK3aMEHY
BbIJIeNIEHO 4 ak.4. (3 acTp.d.); Ha CaMOCTOSITENbHYI0 padboTy oOyuatomuxcs — 230 ak.4. (172,5
acTp.d.); CAMOCTOSITENIbHAS MOATOTOBKA K AK3aMeHy 36 ak.u. (27 acTp.4.), KOHTpoJIb — 18 ak.u.

(13,5 acTp.u) - 3K3aMeHBI BO 2 CEMECTpPE U 3 ceMecTpe.

Mecto nucunmiunsl B ctpykrype OII BO
Juconmmaa b1.0.02 «Maremarnueckuid aHanu3» m3ydaercs Ha 1 kypce, B 1 u 2
ceMecTpax il CTYACHTOB 04HOM (b/0 1 BO 2 U 3 cemecTpe JJisl CTYIEHTOB OYHO-3a09HOH (/0.
OcBoenne gucuuiimabl  b1.0.02  «MaremaTuyeckuid aHaiuv3» ONUPAECTCA Ha
MUHHUMaJIbHO HEOOXOIUMBIA OOBEM TEOPETHUUECKUX 3HAHUW, a TaKKe Ha MPUOOPETEHHBIE
paHee yMEHHUS W HaBBIKM B 00JacTH 0a30BOT0 Kypca «Asredpa W Haudajga aHaIU3ay,

IMOJIYUYCHHBIX B CPCAHUX O6pa30BaTCJ'IBHI::IX YUPCKACHUAX.



2. CopepxaHue U CTPYKTYpa AUCHUIIIMHBI
3.1. CTpykTypa IMCHHIIIMHBI

Ounasn popma odyuenusn

Nen/m HaumenoBanue O0beM IMCUMIIMHBI, aK.Yac ®opma
TeM M (UIH) BCETO KonTtakTHas padoTa odyuarommxcst CamocTosiTe1bHas1 padoTa TEeKyIIero
pa3nesioB ¢ mpemnojaBaTeseM M0 BUAAM YUeOHBIX 3aHATHIT KOHTPOJIS
Ilepuoa TeopeTnyeckoro ody4eHust Mepuon ycmeBaeMOCTH,
NPOMEKYTOYHOM NPOMEKYTOYHOM
aTrecrauuu aTrecranuu
(ceccus)
3ansaTus 3ansarus UK KCP | K9 Karr | K | CPkp CP3x CpP
JIeKIHOHHOTOTH CEeMHHAPCKOT0 IK 0
na THIIA H
a1 BJI P m3 b
0
Ja
b
Tema 1. | MHOXecTBa M MX ] ) ) 1 3 Ko
OTOOpKEHUS
Tewma 2. IIpenen
TIOCIIEI0BATEILHOCT
U, IpeJieN u 18 4 4 2 8 K* Kon
HENPEePHIBHOCTD
GbyHKIMN
Tema 3. [IpousBonHas u 18 4 4 ) ] K. Ko
T depeHnman
Tema 4. OcHoBHbIE
TCOPEMET 14 4 4 2 4 K, Kon
muddepeHnnanTbEHO
IO MCUUCIICHHUS
Tema 5. HccnenoBanue
o N 28 4 4 2 18 K,Kon
CBOMCTB DYHKIUH H




MOCTPOCHHE
rpadhuKoB

Tema 6.

Mertpuueckue
MIPOCTPAHCTBA.
OyHKIMH
HECKOJIBKUX
MIePEMEHHBIX

K,Kon

Tema 7.

Huddepenuupyemo
cTh QYHKIHH
MHOTUX
MePEMEHHBIX.
YactHble
MIPOU3BOJIHBIC

15

K Kon

Tewma 8.

OKCTpeMyMBI
GbyHKIMN
HECKOJBKUX
HIepEeMEHHBIX

23

16

K,Kon

Tema 9.

HesBHas QyHKImS.
VYcnoBHslil
9KCTPEMYM

15

K,Kon

Tema 10.

[Ipunoxenus
TEOPUU YCIIOBHOTO
9KCTPEMyMa K
SKOHOMHYECKOU
TEOpHHU

23

18

K, Kon

Koncynbranus Ha
MIPOMEXKYTOUHYIO aTTECTAIUIO

HpOMe>KyT0‘IHaH aTTeCcTaluusa

DK3aMeH

Hroro 3a 1 cemecTp

180

32

32

18

87

Tema 11.

Heonpenenéunplit
HHTETpai

22

K Kon

Tema 12.

OnpenenéHHbIn
MHTErpaj

32

20

K,Kon

Tema 13.

[Ipunoxenus
OIpEeACIEHHOTO
HHTErpaa

20

16

K Kon

Tema 14.

Hecob6cTBenHbIi
HHTETpal

10

K,Kon

Tewma 15.

Kpatnsie
HUHTETpajbl

10

K,Kon

Tema 16.

YHucnoBsle psibl

18

K Kon

8




Tema 17. | OyHKIMOHAIBHBIC 18 4 4 10 K,Kon
psAb

Tema 18. | DilnepoBbl 12 5 2 8 Kon
HWHTETPAaJIbI

Koncynprarus Ha 5

MPOMEKYTOUHYIO aTTECTAIHIO

ITpomexyTouHas aTTecranus 36 OKs3ameH

HToro 3a 2 cemecTp 180 32 32 78

BCEI'O | 360 64 64 156

* — ghopmbl mexyugeco konmpoas ycneeaemocmu.: Konmpoavras paboma (K), konnoxeuym (Kon).

Hcnonvzyemvie coxpawenus:
JI — nexuuu - 3aHATHS, TIpElyCMaTPUBAIOIUE MPEUMYIIECTBEHHYIO Tepeaady y4eOHoi nHpopMaruy 0o0y4JaronmMcst MeAarorniecKiMy pabOTHUKAMK OpraHu3aluy U (MJIH) JIHIAMHU,
MIPUBJICKAEMBIMH OpTaHU3AIINeH K peaTn3anni 00pa30BaTeIbHBIX IIPOTPaMM Ha MHBIX YCIOBHUSX).

BJI — Buneo nexmuu.

JIP — maGopaTtopHbie pabOTEHI.
[13 — mpakTHyeckue 3aHATH (32 HCKIIOYCHUEM Ta00paTOPHEIX padoT).

UK — nHanBuya bHbBIE KOHCYJIBTALUH.
KCP — KOHTpOJIb CaMOCTOSATENBHOM padOTHI
KD — xoHCybTaIIUMN TTepe]] SK3aMEHOM

KarTak — KkoHTakTHasg paboTa Ha aTTECTALUIO B IIEPHO FK3aMEHAIIMOHHBIX CECCHIl

CPxp — camocTosiTenpHas paboTa Ha IOATOTOBKY KypCOBOH paOOTH/ KypCOBOTO IPOEKTA.
CPak — camocTosTenbHas paboTa Ha MMOATOTOBKY K IK3aMEHY.

CP — camocTosiTenpHas paboTa B ceMeCTpe Ha MOATOTOBKY K YIEOHBIM 3aHATHIM

Ouno-3aounasn gpopma ooyuenusn

Ne n/m

HaumeHoBaHue
TeM U (WJIN)
pa3nesnos

O0beM TUCIHUIJIMHBI, aK.Yac

BCETO

KonTakTHas padoTa o0yyarommxcst
¢ npenojasarteJieM M0 BHJ1aM Y4eOHbIX 3aHATHI

Ilepuox TeopeTH4ecKOro 00y4eHus Iepuon
NPOMEKYTOUHOMI
aTTecTalu
(ceccusn)

CamocrosiTesibHasi padoTa

®opma
TeKyIero
KOHTPOJIS
ycneBaeMoCTH,
NPOMEKYTOYHOMI
aTTecTalnu




JICKIIMOHHOTOTH

3auarus

ma

3ansgaTusa

CEMHHAPCKOro

THIIA

JI

BJI

JIP

3

UK

KCP

K9

Karr
K

T H o == o R

CPkp

CPrk

Cp

Tema 1.

MHoecTBa U UX
OTOOpKEHUS

10

Kour*

Tema 2.

IIpenen
TIOCIIEI0BATEBHOCT
u, pesaen u
HENPEPHIBHOCTD
GbyHKIMU

16

10

K* Kox

Tewma 3.

IIpousBonHas u
nuddepenmman

16

10

K,Kon

Tewma 4.

OcHOBHBIE
TEOPEMBI
muddepeHansHO
IO MCUUCIICHHUS

13

10

K,Kon

Tema 5.

HccnenoBanne
CBOWCTB QYHKIMHU U
MIOCTPOEHHE
rpaduKoB

20

14

K Kon

Tema 6.

Mertpuueckue
IIPOCTPAHCTBA.
OyHKIMH
HECKOJIBKUX
MIEPEMEHHBIX

14

12

K,Kon

Tewma 7.

Huddepennnpyemo
CTh QPyHKITHH
MHOTHX
NIepeMEHHBIX.
YacrtHble
MIPOM3BOJIHBIE

13

11

K,Kon

Tema 8.

OKCTpEeMyMBI
GbyHKIHN
HECKOJIBKUX
MIepeMEHHbIX

14

10

K,Kon

Tema 9.

HesBras gpyHkums.
YcioBHBII

19

16

K,Kon




3KCTPEMYM

Tema 10.

IIpunoxxenus
TEOPHUH YCIOBHOTO

3KCTpEMyMa K 16 2 2 14 K,Kon
SKOHOMUYECKOU
TEOpUHU

Koncynpramus Ha 2

MIPOMEXKYTOYHYIO aTTECTAIIUIO

IIpomerxyTOUHast aTTecTays 9 9 OK3aMeH

HToro 3a 2 cemecTp 180 16 20 9 18 115

Tema 11. | Heonpenenéunpiit 23 4 4 15 K Ko
HHTETpai

Tema 12. | OnpenenéHHbIN 23 4 4 15 K Ko
HUHTErpal

Tema 13. | IIpunoxenus
OTpeNnenEHHOTO 20 2 3 15 K,Kon
HWHTETpaia

Tema 14. | HecoOcTBeHHBIH 18 1 5 15 K Ko
HHTErpal

Tema 15. | Kpatusie 18 1 5 15 K Kon
HMHTETpajbl

Tema 16.
UwncnoBbIe PSIIBI 19 2 2 15 K, Kon

Tema 17. | OyHKIMOHATIbHBIE 18 1 5 15 K Ko
PSAABI

Tema 18. | DitnepoBbl D 1 1 10 Kon
HMHTETpajbl

Koncynpranus Ha >

MIPOMEKYTOYHYIO aTTECTAIHIO

[IpomexxyTodHas aTTecTanus 9 9 DK3aMeH

Hroro 3a 3 cemecTp 180 16 20 9 18 115

BCEI'O | 360 32 40 18 36 230

* — ghopmbl meKkyweco kKonmpoaa ycnesaemocmu: konmpoavnas paboma (K), konroxeuym (Kon).

Ucn OJIb3yemvle COKpaujerusl.:

JI — nexkumu - 3aHATHSA, TIpelyCMaTPHUBAIOIIIE TPENMYIIECTBEHHYIO Tepeaady yueOHoi nHpopMay 00yJaiomuMcst IearorniecKiMy pabOTHUKAMH OpTaHU3aluy U (MJIH) JIHIaMH,

MPUBJICKACMbBIMHU OPT aHH3aHHCI>i K peajin3anuu O6paBOBaTeJ'ILHI)IX mporpaMm Ha UHBIX YCJ'IOBI/IHX).

BJI — Buneo nexmum.

JIP — naGoparopHbie pabOTHI.
13 — nmpakTHYecKue 3aHATH (32 HCKIIOYCHHUEM J1a00paTOPHBIX padoT).
UK — unnuBuyanbHble KOHCYJIBTALUU.




KCP — KOHTpOJIb CaMOCTOSATENBLHOM PadOTHI

KD — xoHCynbpTaIINN TTEpe]] SK3aMEHOM

KaTTok — KOHTaKkTHas paboTa Ha aTTECTAlMIO B IEPHOA IK3aMEHAMOHHBIX CECCHI

CPxp — camocTosiTenpHas paboTa Ha IOATOTOBKY KypCOBOH pabOTH/ KypCOBOTO ITPOEKTA.
CPaxk — camocTosiTensHast paboTa Ha MOATOTOBKY K 9K3aMEHY.

CP — camocTosTenbHast padoTa B ceMecTpe Ha IMOATOTOBKY K Y4eOHBIM 3aHATHIM

12



Conep:xanue IMCIUTIAHBI

Tema 1. MHo:xxkecTBa 1 ux oroopa:kenus. [IKo OC II — 1.2.

MHoxecTBa U onepanuu Haja HUMH. J[ekapTOBO MPOU3BEIEHUE MHOXKECTB, OMHApPHBIE
oTHoueHus1. OTOOpakeHHsI U UX CBOMCTBA. MHOKECTBO JE€HCTBUTEIbHBIX YHCEIL.

Tema 2. [Ipenes moc/ie10BaTeIbHOCTH, Npeaes U HenpepbIBHOCTL PpyHKuuu. ITKo
OCII-1.2.

Apudmernueckue cBoicTBa npenena. [IpeaenbHslii nepexon B HepaBeHcTBax. [Ipenen
MOHOTOHHOH orpannyeHHON (yHkimu. Kpurepuit Komm cymiectBoBaHusi mpenena
noclieoBaTeNbHOCTH, mpenena  ¢yHkuuu. [loHATHe O  cXOAMMOCTH  psfa.
HenpepsiBHOCTB, TOUkHM pa3pbiBa. CBOMCTBA HENpephIBHBIX (QyHKIMI. HenmpepbIBHOCTH
aneMeHTapHbIX QyHKIui. CBOMCTBA GYHKIIMN, HEMPEPHIBHBIX HA OTpe3ke. PaBHOMepHas
HenpepbIBHOCTB. Teopema Kanrtopa. [lepBriil 1 BTOpOM 3aMeUaTeNbHbIE ITPEIEIIbI.

Tema 3. IlpousBoanas u nudppepenunan. Ko OC 11 - 1.1.

[IponsBoaHas, €€ €CTECTBEHHOHAYYHBIA CMBICI W OCHOBHBIE CBOWCTBA. [IpenenpHble
BenuuuHbl. Jluddepennman. MuBapuantHOCTh (Qopmbl TepBoro auddepeHimana.
[TpousBoanbie U AUQhepeHIranbl BBICIINX MOPSAKOB. DIACTUYHOCTh U €€ CBOMCTBA.
Tema 4. OcHoBHbIe Teopembl AU depenunanbHoro ucuuciaenus. [IKo OC II - 1.2.
Teopembr @epma, Pomsisa. Heobxoaumele yecnoBus skctpemyma. Teopewmsl Jlarpanxka u
Koum. Kpurepuii nocrosiuctBa ¢pyHkuuu. @opmyna Telnopa ¢ 0CTaTOYHBIM YJICHOM B
dbopme Jlarpanxa (6e3 mokazarenscTBa). @opmyna Telnopa ¢ OCTATOUYHBIM YJIEHOM B
dopme ITeano (6e3 moxasarenncrsa). Pasznoxkenus QyHKIuii e*,sin x,cos x, In(1+x/,(1+x)".
IIpaBuna Jlonurass.

Tema 5. UccnenoBanue cBoiictB pyHkumnii u mocrpoernue rpadpuxos. IIKo OC II -
1.1., 1.2.

MoHnoToHHOCTh (QyHKIMH. JlocTaTouHble yCcaoBHs 3KCTpeMyMa (yHKIUHU. BBIMyKI0oCTh
rpa¢puka ¢ynkuuu. DyHkiuu crnpoca TopHkBucTa. DyHKIHS TOJE3HOCTH. 3aKOH
yOBIBAIOIIEH MPEAEIbHON MOJE3HOCTH.

Tema 6. Merpuueckue npocrpancTsa. @yHKIUM HeCKOJIbKUX nepeMeHHbIX. [1Ko
OoCII-1.1.

OTKpBITBIE, 3aMKHYTbIE, KOMIIAKTHbIE MHOXE€CTBAa. (DYHKUUU U OTOOpaxeHUus, uX
npenensl u HenpepbiBHOCTh. DyHkiun Kob6a-/yrnaca.

Tema 7. JudpdepenuupyeMocts GyHKUUM MHOTHX NepeMeHHbIX. UacTHbIE
npoussoanbie. [IKo OC IT - 1.1., 1.2.

Hocrtarounsie ycnous auddepennmpyemoctu. Juddepenmuan. [IpousBoanas cioxxHon
¢bynkuuu. MuBapuanTHOCTE (hopmbl niepBoro auddepennuana. KacareabHas MI0CKOCTb.
[IpousBogHass mo HampamieHuto, ['paawent. Matpuma SAxkobu oroOpaxeHus u e
cBoiicTBa. CBoiicTBa sxkoOuana. I[lpousBoanbie BhICIMX TOpsakoB. uddepenmmans
BBICIIMX NOPSAKOB. I'eccuan.

Tema 8. IxkcTpeMmymbl pyHKIHMHE HecKOJIbKUX nepemenHbiXx. [IKo OC II - 1.1.
®opmynel Teitnopa s QyHKIMU HECKOIBKUX MepeMeHHbIX. HeoOxoaumeblie yciioBus
AKCTpeMyMa. J{oCTaToOYHbIE YCIOBUS CYIECTBOBAHUSA IKCTPEMYMa.

Tema 9. HesiBnast pynkuus. YcaoBuslii 3kcrpemym. [I1Ko OC II - 1.2.
dopMyJIHUPOBKA TEOPEMBI O CYLIECTBOBAHUHU, HEMPEPHIBHOCTH U TUDPEpeHIIMPYyEMOCTH
ynximu y=f(x), onpenensemoii ypapHeHuem F|x,y|=0. ®opMyIUpoOBKa TEOPEMBI O



CYIIECTBOBAHMH, HENpephIBHOCTH n auddepenumpyemoctd GyHKmun Y=f(X,,...,X,)
omnpenenseMol ypaBHeHuem F (Xl,...,Xn,Y)ZO. DopMyIUpPOBKAa TEOPEMBI O HESIBHBIX
(yHKUMAX, ONpENeNsseMbIX CHUCTEMON ypaBHEHUH. YCIOBHBIM »KcTpeMyM. Meroa
MHOXxuTenen Jlarpanxka. Jloctatounsie ycnoBusa dkctpemyma. OKauMIEHHBIN T€CCUAH.
Tema 10. IIpuiioskeHust TEOPUH YCITOBHOI0 IKCTPEMYMA K IKOHOMUYECKOM TEOPHUH.
Ko OC II - 1.1.

3ajadya palnMOHAJIBLHOTO TMOBEACHUS MOTPEOUTENs Ha pHIHKE. 3ajJadya MHUHUMU3AIUU
pacxoja notpeduTtesis npu GUKCUPOBAHHOM YPOBHE MOJIE3HOCTH.

Tema 11. Heonpeneaénnpiii muarerpaJ. IIKo OC II — 1.2.

[lepBooOpa3Has (QyHKIMSA, CTPYKTypa HEONpeneNneéHHOro uHTerpaita. Tabnuia
HEOIIPEACIIEHHBIX MHTEIPAJIOB M IIpaBUila MHTErpupoBaHus. HMHrerpupoBaHue
palMOHANbHBIX  (YHKIUH, HEKOTOPBIX HPPALMOHAIBHBIX (YHKIHMM, HEKOTOPHIX
TPUTOHOMETPUUYECKUX (PYHKIIUHA.

Tema 12. Onpeaenénnniii uaterpad. IlIKo OC II - 1.2.

[TonsiTue muomaay WIOCKo Gurypsl. 3aada 0 BEIYUCICHUU IJIOMIAAN KPUBOJIMHEHHON
Tpanenuu. Onpenenenne wuHterpana (no Pumany). HeobOxonumoe —ycinoBue
uHTerpupyemoctu pynkuun. Kpurepuii uaterpupyemMoctd pyHKuu. IHTErpupyeMocThb
OTPaHUYECHHOM MOHOTOHHOW (GyHKUMHU. HHTErpupyemocts HempepbIBHON (DyHKIMH,
UHTErPUPYEMOCTh  KYCOYHO-HENpepblBHOW  (yHKuu. CBOHCTBA  ONpenea&HHOro
UHTErpaia, TEOPEMbl O CpPEIHEM 3HaYeHUU. HHTerpas ¢ NEPEMEHHBIM BEPXHUM
npeaenom. @opmyna Herotona-JleliOHuia. 3aMeHa nepeMeHHOW U UHTETPUPOBAHUE TIO
YacTsIM B ONPEICTEHHOM UHTETPAJIE.

Tema 13. IIpuioxkenus onpenenénnoro uarerpasa. [IKo OC II - 1.1.
['eomeTpruueckre NMPUIIOKEHUS ONPEACIEHHOIO HMHTErpaya: IUIOLIAJb KPUBOJWHEHHOU
Tparneuuu, IIola s B HOJISPHBIX KOOPAUHATAX, IJIMHA TyTH, 00bEM MPOCTPAHCTBEHHOTO
tena (mpuHuun Kaampepu), momaaes IMOBEPXHOCTHM BpauieHus. IIpuioxeHus
OTpeleNEHHOr0 WHTErpana K 3ajayaM SKOHOMHKH: OOBEM BBITYCKaeMOMl MpPOAYKIIUH,
ko3¢ punmeHT JuHu, TMCKOHTUPOBAHHBIN T0XO/I.

Tema 14. HecoocTBennbiii uaterpaJ. IlIKo OC II - 1.2.

HecoOcTBeHHBII  MHTErpan ¢  OECKOHEYHBIMH  TpelelaMyd  MHTErPUPOBAHUS.
HecoOcTtBeHHbIid uHTErpan oT HeorpaHudeHHbIX GyHkumil. Kputepuit Komm
cxogumocTh. O6o0IeHNe MOHATHS TIoIA . CXOAUMOCTb U PACXOAMMOCTb HHTETPaJIoB

+00 1

dx dx . o
f—p,a>0,.f—p. 3ameHa NEepeMEHHOW, MHTETPUPOBAHHME IO YaCTSAM, HECOOCTBEHHBIH
a X 0 X

WHTETpaJl ¢ IEPEeMEHHBIM BEpXHUM MpeaesioM. [Ipu3Haku cpaBHEeHUs 7151 HECOOCTBEHHBIX
MHTErpajoB OT HEOTPULIATENbHBIX (YHKUUNA. AOCOMIOTHO CXOISALIMECS U YCIOBHO
CXOJISIIIUECS] MHTETPAJIbI.

Tema 15. Kparusie uarerpaJsi. [1IKo OC II - 1.2.

JIBoliHOW uHTErpai, ero cpoiicTBa. CBeleHHE OBOWHOIO HWHTErpana K MOBTOPHOMY.
3amMeHa NNepeMEHHBIX B IBOMHOM MHTErpajie. TpoilHOW UHTErpall, Ero CBOMCTBA.

Tema 16. Uncaossbie psaabl. [IKo OC II - 1.1.

Kpurepuit Kommu cxomumoctu psna. HeoOxomumoe ycimoBue CXOAUMOCTH. Psimbl c
HEOTpUlaTeTbHBIMU WwieHaMmu. [Ipusnaku cpaBHenus. [lpusnak JlamamOGepa. I[Tpuznak
Komm. IMpusnak 'aycca (6e3 mokasarenncTBa). MHTErpanbHbBIN TPU3HAK CXOAUMOCTH
Maxknopena-Komu. 3nakonepemenssie psaabl. [Ipusnak Jleitonuna. [Ipuznaku AGens u
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Hupuxie (6e3 nqokazareabcTBa). AOCOMIOTHASI CXOAUMOCTD psijia. Y CJIOBHASI CXOJUMOCTh
psna. IlepecTaHOBKM YJI€HOB psia.

Tema 17. ®ynxkuunonaasusie psiabl. [IKo OC 11 -1.1., 1.2.

Crenennsble panbl. Pannyc cXxoaumMocTH, MHTEPBaI CX0AUMOCTU. HenpepbIBHOCTh CyMMBI
crenieHHoro pszaa. IlouneHHoe uHTerpupoBaHue U AUPGHEPEHUUPOBAHUE CTENEHHBIX
psaaoB. Psagel Teiinopa snemenTapHbix (yHkumil. Psg ®@ypee. TpuroHomerpuueckas
cuctema ¢pynkuuid. Koappuuments: Oypee.

Tema 18. Jiinepossl maTerpaasi. [IKo OC II - 1.2.

['amma u Oera-QyHkiuu Oinepa, ux cBoicTBa (0e3 gokasarenbcTBa). HopmanbHoe
pacnpeneneHue. BerarciieHne ero MOMEHTOB.

4. Tunbl OLCHOYHbLIX MaTepHuaJI0B, IOKA3ATCJIN U KPUTCPHH OCHUBAHHUSA

4.1. Onenounbie Marepuaisl mo gucuuiuinae b1.0.02 «MateMaTudeckuii aHaJIu3»
BXOAST B COCTaB OLIGHOYHBIX MaTepuajJoB IO 00pa30BaTebHOW MporpaMme.
COBOKYMHOCTh ~ OIIEHOYHBIX  MaTepHaJOB MO BCEM JAUCHUIUIMHAM  (MOIYJISIM)
o0pa3oBaTeIbHON MpOrpaMMbl COCTABISIOT (DOHJT OIleHOUHBIX cpeactB (nanee — OOC).
®OC wucnonap3yercss TMpU MNPOBEACHUU TEKYIIETOo KOHTPOJsS YCIEBAEMOCTH U
MPOMEXKYTOUHON aTTECTallUM OOYydYaroIIUXCsl C IeJNbl0 OICHWBAHUS JOCTHXKCHUS
00y4YaromMUMHCS TJIAHUPYEMBIX PE3yJIbTaTOB O0yUYCHUSI.

4.2. ®OC pa3paboTaH KaKk KOMILUIEKC MPOBEPOUYHBIX 3alaHUN PA3IMYHOTO THUIA U
YPOBHSI CJIOKHOCTH, BKIIIOYAE€T KPUTEPUM M IIKaJbl OLICHUBAHUS, a TAKKE «KIIOUN
npaBwibHBIX O0TBeTOB. DOC QopmMupyercss Kak OTIACIbHBIA JTIOKYMEHT W XPAaHHUTCS B
ANEKTPOHHOM BHUJie, nocTyn K POC npenocTaBieH OrpaHUYEHHOMY KpPYTY JIUII.

4.3. JIns camocTosATeIbHOM paboThl 00YYaIOMUXCS MPU TOJATOTOBKE K TEKYIIEMY
KOHTPOJIIO YCIIEBAEMOCTH W TIPOMEKYTOYHOW aTTecTallii B pabdouux mporpammax
JUCUUIUIAH pa3MElIEHbl TUITOBBIE TPOBEPOUHBIE 3a/IaHUS 3aKPBITOrO THUIA.

3ajaHusi 3aKpbITOrO TUIA — 3TO TECTOBBIE 33JIaHUS, B KOTOPBIX KaxKJbIil BOMPOC
COMNPOBOXK/IAETCSI TOTOBBIMU BapuUaHTAMU OTBETOB, M3 KOTOPBHIX HEOOXOJIHMMO BHIOpaTh
OJIMH WJIX HECKOJIbKO MPaBUJIbHBIX.

3amannss KOMOMHHPOBAHHOTO THIIA — 3TO TECTOBBIC 3a/aHUSI, B KOTOPBIX KaXIbIH
BOIIPOC COTPOBOXKIACTCS TOTOBBIMA BapHaHTAMU OTBETOB, M3 KOTOPBIX HEOOXOJIMMO
BBIOpaTh OJMH UM HECKOJIBKO MPABUIIHHBIX K 000CHOBATH CBOM BHIOOD.

3aanus OTKPBITOrO THIA — 3TO 3a/IaHUsI, B KOTOPBIX Ha KaXK]IbIi BOMPOC JOJIKEH
OBITh TIPENJIOKEH PAa3BEPHYTHIN 0OOCHOBAHHBIN OTBET.

B 3aBucumoctm < OoT TUma  3ajJaHUs  PEKOMEHJOBaHA  ONpeaenEHHas

IIOCJICAOBATCIBbHOCTD BBIINNOJIHCHUA M CUCTEMAa OLICHUBAHWA BBITIIOJTHCHH A Sa,Z[aHPIfI.
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4.4. Tunsl 3a1aHUN, CUEHAPUH BBITIOJIHEHNS, KPUTEPUU OLICHUBAHMS

TUII SAJJAHNA MHCTPYKIIA CUHEHAPHUA BBITITIOJIHEHU A KPUTEPUUM OLIEHMBAHU
3agaHue 3aKphITOTO [IpounTaiite TEKCT, 1.BHMMATENBbHO MPOYUTATH TEKCT 3a1aHUS U MOHSTH, OTBET cUUTAETCS BEPHBIM, E€CITU
THUTIA C BBIOOPOM BEIOCpUTE YTO B KQUECTBE OTBETA OKUJIAETCS TOJIHLKO OAUH W3 MPaBUIILHO YKa3aHa nudpa mim

OJHOTO TTPaBHIIBHOTO
OTBETa U3 HECKOJIBKUX
MPEI0KEHHBIX
BAPUAHTOB

MIPaBUJIBHBIN OTBET

MIPEIJIOKEHHBIX BAPUAHTOB.
2. BHMMaTenpHO MPOYUTATH MIPEATIOKEHHBIE
BapUaHTHI OTBETA.

3. BeiOpath OJIMH BEPHBII OTBET.

4. 3anucatb TOJLKO HOMEp (UIu OYKBY) BBIOPaHHOTO
BapuaHTa 0TBeTa (Hampumep, 3 wiu B).

OykBa

3agaHue 3aKphITOTO
THIIA Ha yCTaHOBJIeHI/Ie
COOTBETCTBUS

[IpouuTaiite TeKCT U
YCTaHOBUTE
COOTBETCTBHUE

1.BHrMaTensHO MPOYUTATh TEKCT 3aJaHUs U MOHSTh,
YTO B KQUECTBE OTBETA OXKUJAIOTCS MMAPHI 3JIEMEHTOB.
2. BuuMarensHO mpovnTaTh 00a CIIUCKA: CIIHCOK 1 —
BOMPOCHI, yTBEPKACHUS, (AKThI, MOHATHS U T.1.;
CITUCOK 2 — yTBEP)KJICHHUsI, CBOMCTBA OOBEKTOB U T.J.
3. ConocTaBUTh 3JIEMEHTHI CIUCKa | ¢ 3ieMeHTaMu
cnicka 2, chopMUPOBAThH Mapbl JIEMEHTOB.

4. 3anucatpb nonapHo OykBbI U IU(DPHI (B
3aBUCHMOCTH OT 3aJ[aHMsI) BADHAHTOB OTBETA
(manpumep, Al wiu b4).

OTBeT cunTaeTcs BEPHBIM, €CITH
MPABUIILHO YKa3aHbl UG PHI WK
OYKBBI

3anaHue 3aKpBITOrO
THUTIA C BBIOOpOM
HECKOJIBKUX
IMMPpaBUJIbHBIX OTBCTOB
U3 HECKOJIBKHIX
BapUaHTOB
NPEIOKEHHBIX

[IpounTaiite TEKCT,
BbIOEpHTE
MIPaBUJIbHBIE OTBETHI

1.BHUMaTenpHO NPOYUTATE TEKCT 3aJJaHUS U ITOHATD,
YTO B KQUECTBE OTBETA OXKHUJIACTCS HECKOIBKO
[IPaBUJIbHBIX OTBETOB U3 MIPEUIOKEHHBIX BAPHUAHTOB.
2. BHUMaTenbHO MPOYUTATH MPEATIOKEHHbIE
BapHUaHThl OTBETA.

3. BeIOpaTh HECKOJIBKO MPAaBUIIBHBIX OTBETOB.

4. 3anucarth TOJIBKO HOMepa (Wi OyKBHI)
BBIOPaHHOTO BapHaHTa OTBeTa (Hampumep, 1 4 i A
).

OTBeT cunTaeTcsi BEpHBIM, €CIIH
NPaBUIBHO YCTaHOBJICHBI BCE
COOTBETCTBUS (IIO3UIMH U3
OJTHOT'O CTOJIOIa BEPHO
COIOCTABJICHBI C MTO3UIUIMH
Jpyroro)
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3a/laHue 3aKpBITOTO
THIIa HA YCTaHOBIICHNE
II0CJIEI0BATEIbHOCTH

[IpouuTaiite TeKCT U
YCTaHOBUTE
IIOCJIEI0BATEIIbHOCTh

1. BHMMaTeIpHO TPOYUTATH TEKCT 3aJaHUS U
MOHSTh, YTO B KAYECTBE OTBETA OXKHUIAETCS
IIOCJIEZIOBATEIBHOCTD AJIEMEHTOB.

2. BHUMaTenbHO IPOYHUTATH PEIOKEHHbBIE
BapHaHTHI OTBETA.

3. [ocTpouth BepHYIO MOCIEI0BATENLHOCTD U3
MIPEITIOKEHHBIX 3JIEMEHTOB.

4. 3anucatb OyKBBI/IIU(PPHI (B 3aBUCUIMOCTH OT
3aJlaHusl) BAPUAHTOB OTBETA B HYKHOU
MOCJIeI0BaTeIbHOCTH (HanmpuMep, BBA wmm 135).

OTBeT cuuTaeTCs BCPHLBIM, €CJIN
NpaBWIBHO yKa3aHa BCS
MOCJIEI0BATEIBHOCTD (P

3amanue
KOMOMHHMPOBAHHOTO
THUIIa C BEIOOPOM
OJIHOTO MPaBUIBHOTO
OTBETa U3
MPEJIOKEHHBIX U
000CHOBaHHEM BBIOOpA

[IpounTaiite TEKCT,
BBIOEpHTE
MPaBWIbHBIN OTBET U
3aUIINTE
apryMEHTHI,
000CHOBBIBAIOIIUE
BBIOOD OTBETA

1.BHUMaTETFHO IPOYNTATH TEKCT 3aJaHUS U TIOHSTH,
YTO B KaYECTBE OTBETA OXKUAAETCS TOIBKO OJUH U3
MPEUIOKEHHBIX BAPHAHTOB.

2. BHuMarenpHO MPOYUTATh MIPEIIOKEHHBIC
BapHUaHTHI OTBETA.

3. BeiOpaTh 0JIMH BEpHBIH OTBET.

4. 3anucath TOIBKO HOMEp (MK OYKBY) BEIOPaHHOTO
BapHaHTa OTBETA.

5. 3anucaTth apryMeHTbl, 000CHOBBIBAIOIIUE BBIOOP
oTBeTa (Hanpumep, 4 TEKCT 000CHOBaHUS).

OTBeT cunTaeTCsl BEPHBIM, €CIIH
IpaBWIbHO yKa3aHa [udpa uiu
OyKBa U IIPUBEIECHBI
KOPPEKTHbIE apTyMEHTHI,
UCTIONIb3YEMbIE TIPH BBIOODE
OTBETa

3aiaHue OTKPBITOTO
THUIA C Pa3BEPHYTHIM
OTBETOM

[IpounTaiite TeKCT U
3aMUIINTE
pa3BEpHYTHIN
000CHOBaHHBII OTBET

1. BuumarenbHo MMPOYHTATh TCKCT 3alaHUA U ITIOHATH
CYTh BOIIpOCa.

2.IlponymaTh JIOTUKY U MOJTHOTY OTBETA.

3.3anucaTh OTBET, UCIIOJIB3YS YETKHE KOMIIAKTHBIE
(hOopMyIIHPOBKHU.

4.B ciydae pacueTHOM 3ajjauu, 3aMucaTh pelieHue U
OTBET

OTBeT cUnTaACTCS BEPHBIM:
1. OtcyTcTBHE (haKTHUECKUX
OIIHOOK.

2. PackpriTre o0bema
WCIIOJIb3yEMBbIX MOHSITUH
(moTHOTa OTBETA).
3.060CHOBaHHOCTH OTBETA
(Hanmu4Ke apryMeHTOB).

4. Jlornueckas
MOCNe0BaTEIHLHOCTh
M3J1araeMoro MaTrepuaa.
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4.5. O0mmas mkana OleHUBAHUS PE3YIbTATOB TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U
MPOMEKYTOUHOM aTTecTalnunu o0yyvaromuxcs ¢ npumeHeHueM bPC

ECTS
Hrorosas T bunapuas o ]
GasIbHas omenka | b U THOMHAT CHOTEMA 1 orema | rpaumony | 407 Gumapnoi
95-100 OO A P/ Passed
85-94 B P/ Passed
75-84 Xoporo 3auTeHo C P/ Passed
65-74 D P/ Passed
55-64 VY 10BII€TBOPUTETHLHO E P/ Passed
0-54 HeynoBieTBopUuTeIbHO He 3auTeHo F F/Failed

CooTtHomieHue 6aII0B 3a TEKYIINI KOHTPOJIb YCIIEBAEMOCTH U MTPOMEKYTOUHYIO
aTTECTAlINIO, a TAK)KE MOBTOPHYIO MPOMEKYTOUHYIO aTTECTALIHIO:

MakcumanbHas cymma | MakcumanbHas MakcumanbHas MakcumanbHas
0aJlIoB 3a TEKyLIUH cymmMma 0aioB 3a UTOrOBast cymMma 0ajioB 3a
KOHTPOJIb IPOMEKYTOUHYIO OaypHas MTOBTOPHYIO
YCIIEBAEMOCTH aTTeCTAILNIO OLICHKA POMEKYTOUHYIO
aTTeCTALNIO
60 6asoB 40 6amoB 100 6annoB 100 6anoB
5. @opMBbI aTTECTALIMH, TUIIOBbIE OLIEHOYHbIE MATEPHAJbI I TEKYIIEro

KOHTPOJIA YCIIEBACMOCTH OﬁyanO]_HHXCﬂ, KPHUTECPHUH U HIKAJbI OHCHUBAHHUA 110
KOHTPOJIbHBIM TOYKaM

5.1. B xome peanuzauuun gucuumuinabl b1.0.02 «MaTteMatuueckuid aHaIu3»
UCIIOJIb3YIOTCS CIIEAYIOIINE (DOPMBI TEKYIIETO KOHTPOJIA yCIIeBaeMOCTH oOydarouuxcs (B
TOM YUCJIE, 33JJaHUsI K KOHTPOJIbHBIM TOUKaM):

KomnnokBuym, KOHTpOJIbHAs paboTa.
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THunoBbie OLEHOYHLIE MATEPHAJIBI IO TeMe 1 «VIHOKeCcTBAa M HX 0TOOPaA’KeHH )

Bonpocs! k ko1okBHYMY Nel

1. MHOX€eCTBa U ONepalliy HaJl HUMU.

2. JlekapTOBO MPOU3BEJCHNE MHOXKECTB, OMHAPHBIE OTHOLIECHHUS.
3. OToOpakeHus U UX CBOICTBA.

TunoBbI€ OllEHOUYHBLIE MAaTEpPHAJbI IO TeMe 2 «IIpenen mocjeaoBaTeJbLHOCTH, Mpeaea u

HCIIPEPbIBHOCTH d)VHKIIl/II/I»

BapuaHTbI 3a1aHNH KOHTPOJIbHOI padoThl Nel

lim vx—2-3
1. Beraucnuts npeaen yHkimm: x - 11
x—11
2. Haiitu o0nactb onpenenenus QyHKIuu: =t
' . peaed YHKIA: Y Insin x

-1
3. Uccnenosats GyHKINIO HA HETPEPLIBHOCT: ), _ 3(x-1 g

Bonpocsl k kosutokBuymy Nel

1. Apudmerndeckue cBoiicTBa npeaena. [IpenensHbIi mepexo] B HEpaBeHCTBAaX. Boruncnenue
. sinx
lim .

x-0 X

2. IIpenen MOHOTOHHOM OrpaHUYeHHON GyHKIUH. Yucio e.

3. Kpurepuii Kommu cymecTBoBaHus mpezenia nocaea0BaTeIbHOCTH, peaena (QyHKIIHH.

4. HenpepbIBHOCTb, TOUKHM pa3pbiBa. CBOHCTBa HempepbIBHBIX (QyHKUuH. HempepblBHOCTH
AJIEMEHTAPHBIX (YHKITHHA.

5. CpoiictBa (yHKIMH, HENpPEpHIBHBIX Ha oTpe3ke. KycodHo-HempephiBHBIC (YHKIIHH,
KJIacCU(pUKAIUs TOYEK pa3phIBa.

THunoBbie OIEHOYHLIE MATEPHAJIBI IO TeMe 3 «IIpon3BoaHas u nuddepeHuaI»

BapunanTsl 3a1aHuii KOHTPOJIbHOM padoThl Nel

o 9 3
1. BBIMMCIUTE 3HAYEHHE POM3BOIHOM B 3a1aHHOMN TOUKe: y=(3—4 X |- ( 2+3Xx ) onax=1

.2
2. C momomsto quddepeHuana BEIYUCIUTh TPHOIMKEHHOE 3HaUeHue: Sin 36

3. HaiiTn mpon3BOAHYIO TPETHETO MOPSAAKA: y=Xx-€ .

Bonpocs k kosutokBuymy Nel

1. Onpenenenue Npou3BOJHON (HYHKIIMU B TOUKE, €€ OCHOBHBIE CBOMCTBA.

2. [TpaBuna quddepenuupoBanus. [IpouszBoanas cnoxxHoi ¢pynkuuu. [IponszBoanas u oOpaTHoi
GyHKIHN.

3. Huddepenuman. WMuBapumantHocTh (opmbel mnepBoro guddepennuana. Ilpumenenue

muddepennmana st npUOIMKECHHBIX BEIYHCIICHUN
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4. IpousBoHbie U UG GHEepEeHIINATBI BBICIINUX MOPSIIKOB.
5. DNacTUYHOCTH U €€ CBOICTBA.

Tunopbie oieHOYHLIE MaTepPHAJILI 0 TeMe 4 «OcHOBHBIE TeopeMbl TH(depeHInAILHOT0

HCUYMCJICHUS»
BapunaHTsl 3a1aHnii KOHTPOJIBLHOM padoThl Nel

In cos x

1. Beruncnurts nmpeaci q)YHKHI/II/I, HCITOJIb3YyA OKBUBAJICHTHOCTDH OECKOHEYHO MaHBIX:lim sz 1
x-0 —

. 21
2. Haiitn npeacit ¢ IOMOUIBIO ITpaBUJIa Jlonurans: lim "
x-0 g X

3. Haiitu npenen ¢ nomolupto npasuia Jlonurans: lim (x—1/In (x—1)

x-1
Bonpocs! k ko1okBHYMY Nel
1. Teopemsl @epma, Posuts. Teopemsr Jlarpanka u Komu. Kputepuit nocrostHcTBa pyHKINU.
2. ®opmyna Teimopa ¢ ocraroyHnbiM wieHOM B ¢opme Jlarpamka (6e3 moka3aTenbCTBa).
®opmyia Telnopa ¢ octarounslM uiieHOM B popme Ileano (6e3 nokazaTenbcTBa).
3. Paznoxxenus GyHKImMH €', sinx cosx, In(1+x), (1+x)"
4. IlpaBuna Jlonurans.

Tunosble OLEHOYHLIE MaTepHaabl M0 TeMe S5 «McciaegoBaHue cBOWCTB (YHKIHH U

NnocTpoeHue rpaduKoBy

BapuaHTbl 3a1aHUI KOHTPOJILHON padoThI Nel

1+2
1

1. HaiftTu nnTEpBasibl MOHOTOHHOCTU QYHKIUU: Y =X+
. 3 3,6 2,9 3

2. Haiitu skcTpeMyMbl GyHKIIAN: yZ(E X +7 X +Z X) Ix

3. Haiitn acuMnToThl GyHKIMU: y =In x—2 x

Bonpocs! k kosutokBuymy Nel

1. MOHOTOHHOCTB (PYHKIMHU. ACUMIOTOTHI Tpaduka QyHKIHIH.

2. HeobxonuMmele ycinoBus sKkcTpemyMa. JlocTaTouHble yCIIOBUS DKCTPEMYyMa.

3. Boimykuible ¥ BOrHyThIe QyHKIMU. VIHTepBaibl BHITYKIOCTH U TOYKH Teperuoa.

4. Obuas cxema uccieoBaHusl QyHKIHIH.

THunoBble OEHOYHBIE MATEPHAJILI MO0 TeMe 6 «MeTpuueckne NPocTpaHcTBa. DYHKIIHHA

HECKOJIbKHMX ITCPEMECHHBIX>»

BapuanTbl 3a1aHMil KOHTPOJILHON padoThI Ne2
1. Haittu 06macTs onpesenenus hyHKIMH 1 1300pasuTh ee Ha rpaduxe z=In( y*—4 x+8)
2. TIoCTPOUTH JTMHUM YPOBHS (PYHKIMK: z=x"+ Yy —2 x+4 y

Bomnpocs! K Ko/LLIOKBHYMY Ne2
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1. OTKpeITBIE, 3aMKHYTble, KOMIIAaKTHbIe MHOXecTBa. [loHsATHE (QYHKIMH HECKOIBKHX
NEPEMEHHBIX, 00JIaCTh ONpEAEIEHNUS, MHOKECTBO 3HAUCHUI.

2. Jluauu ypoBHS QYyHKIUH JIByX NepeMeHHbIX. [IoBepXHOCTh ypOBHSI.

3. Ilpenen ¢pyHKUMM ABYX NMEPEMEHHBIX, CBOMCTBA IpeesioB. HempepslBHOCTh (DyHKIIMU JBYX
[IEPEMEHHBIX.

Tunosbie olleHOYHBbIE MaTepHuaJbl 0 TeMe 7 «/IuddepennupyeMmoctb GyHKIIMYM MHOTHX

IepeMEHHbIX. YacTHbIE IIPOMU3BOAHLIC»

BapuaHTbI 3a1aHUIH KOHTPOJIbHOI padoThI Ne2

1. Haiitu rpajieHT 1 ero BenudnHy B Touke M (3;4) st pyHKmmn z =1/ x’+ y°

Bonpocs! k koL10KkBHYMY Ne2

1. Jloctatounsie ycioBusi nuddepermupyemoctu. dudbdepenmman. [IpousBomHas CioxHOM
¢yskuuu. MHBapranTHOCTH popMsbl iepBoro auddepennnana. KacarenbHas miIockoCTb.

2. IIpousBoHas o HapaBJIeHUIO, [ paaueHT.

3. Marpuna Slkobu otoOpakenus u e€ cBoiicTBa. CBoiicTBa sIKOOHAHA.

4. IIpousBoHbIe BbICIINX TOPSAKOB. {uddepennuanst BeIcIINX NopsakoB. ['eccuan.

TunoBnle ONEHOYHLIE MATEpHAJLI MO TeMe 8 «IKcTpeMyMbl (GYHKIHMH HECKOJbKHX

IIEPEMCHHbIX»

BapuaHTsl 3a1aHuii KOHTPOJILHOM padoThI Ne2
o . _ 2 3 2
1. HaiiTi nokanbHbIH 3KCTpeMyM QyHKIMH z=3 Xy —y —X
Bonpocs! k ko10KBHYMY Ne2
1. HeoOxonuMmele yciioBust SKkcTpeMyMa. Jloctatounble ycinoBUs CyIIECTBOBAHUS SKCTPEMYyMa.
3. CxeMa Hcciie1oBaHus Ha SKCTPEMYM.

THunoBbie OeHOYHBbIE MATEPHAJIBI 0 TeMe 9 «HesiBHast QyHKIHA. Y CJOBHBII DKCTPEMYM »

BapunaHTsl 3a1aHuii KOHTPOJIbHOM padoThI Ne2

1. Haiitu HanOosblliee ¥ HaMMeHblee 3HaueHus QYyHKIMU z =Xy +x +) Bobmactu D 11 <x <2, 2
<y<3

2. Haiitu yciioBHBIN 3KkcTpeMyM QyHKIMU: z = x° + )’ -xy +x +y-4 mpu 2x +y +3 =0
Bonpocs! k ko10kBUyMy Ne2

1. ®opMyIUpPOBKA TEOPEMBI O HESIBHBIX (DYHKITHSAX, ONIPEACIIEMbIX CHCTEMOU YpaBHEHUH.

2. YcnoBHBIM 3kcTpeMyM. JlocTaTouHble yCaoBHsI dKcTpeMyMa. OKkaliMIEHHBIN T€CCUaH.

TunoBLIE OLICHOYHBLIC MATEPHAJBLI 10 TeMe 10 «IIpuaoKeHusl TEOPHH _YCJIOBHOIO

IKCTPEMYMA K IKOHOMHYECKOH TEOPHH)

Bonpocs k kosutokBUYMY Ne2
1. 3amaya parioHaIbHOTO MOBEACHUS MOTPEOUTENS Ha PHIHKE.

2. 3ajaya MUHUMU3AIUH pacxo/ia noTpedurens npu GUKCUPOBAHHOM YPOBHE MOJIE3HOCTH.
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Tunosbie OeHOYHLIE MAaTepHAJIbI IO TeMe 11 «HeonpeneJJé HHBIIE HHTErPAJI»

BapuaHnTsl 3a1aHuii KOHTPOJIbHOM padoThl Ne3

COS X

[
1. Berauciauth uHTErpai 1—-sin”x

dx

xdx

2. Beruucnouth uHTerpan VX 24+2x+5

2 .
j X" sin 2xdx
3. Beruucnuth uHTErpa

Bonpocs k kosutokBuymy Ne3

1. [TepBooOpasHas GyHKIHS, CTPYKTypa HEONPEACIEHHOTO HHTErpajla. TEOMETPUICCKUN CMBICIT.
2. CoiicTBa HeompeAenEHHOr0 UHTerpana. Tabmuia HeonpeIeIEHHbIX HHTETPAIOB U MpaBuia
UHTETPUPOBAHUS.

2. VHTerpupoBaHue 1O 4YacTsM (BBIBOJ (OPMYIIBI, TIPUEMBI IS Pa3HBIX TOJBIHTETPATBHBIX
hyHKIHH).

3. MnTerpupoBanue paliioOHAIBHBIX APOOCH.

4. YHuBepcallbHas TPUTOHOMETPUYECKas TIOJICTaHOBKA. YacTHBIC clyyan

5. NuTerpansl Tama [sin"™x cos™ dx, [sin ax -cos bx dx,, [sin ax -sin bx dx, [cos ax -cos bx dx

6. aTerpupoBanue HppaMoHaNbHBIX (QYHKIUH.

TunoBbIe OlIEHOUYHbIE MATEPHAJIBI 110 TEME 12 «OnpenenéHHblii HHTErPaJ))

BapuanTbl 3a1aHuil KOHTPOJILHOM padoThI Ne3

4

dx
1. Beruncnurs uaTerpall | ————
P '[VX(1+\/X)

In2

-2
2. BeIUucmTh HHTErpat f xe “dx
0

Bonpocsl k ko/Lu10kBUYMY Ne3

1. Ilonarue muomanu miaockoi (urypsl. 3ajadya O BBIYMCICHHUM IUIOUIAAM KPUBOJIMHEHHOM
tpanenuu. Onpeaenenue uHTerpana (no Pumany).

2. Heobxonumoe yciaoBue HHTErpupyeMocTy ¢pyHkuuu. Kputepuu uaterpupyeMoctu GyHKINU.
3. CBolicTBa onpeAenéHHOr0 HHTErpaia, TEOPEMbl O CPEAHEM 3HAUEHUH.

4. UnTerpan ¢ nepeMeHHbIM BepxHUM mnpeaenom. @opmyna Herotona-JleitOnuna.

5. 3aMeHa NIEPEMEHHON ¥ MHTETPUPOBAHUE 10 YACTSAM B ONPEACIEHHOM HHTErpae

THunoBbie OEHOYHLIE MATEPHAJIBI IO TeMe 13 «IIpnio:keHust onpeaeJeHHOro HHTErpaJsia»

BapuaHnTsl 3a1aHuii KOHTPOJIbHOM padoThl Ne3
1. Haiitu rutora/is UIyphl, OrpaHMYEHHON TMHUAMHE: y=—2+3Xx—x", y=0

2. Haiftu nmommaae Gurypsl, orpaHMYeHHONM IMHUSIMU: Y=+ 3 X, Y =X
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3. Boumcnuth 00beM Tena BpaieHust Bokpyr ocu OX: y=x*, y°=x

Bonpocsl k kosu1okBUymMy Ne3

1. T'eomeTrpuueckue NPWIOKEHUS ONPENEIEHHOIO MHTErpajga: IUIOM@AaAb KPUBOJIMHEHHOU
Tpareryy, IIomaab B MOJAPHBIX KOOPAUHATAX, JJIUHA TYT'H, 00BEM MPOCTPAHCTBEHHOIO Tela
(mpunuun Kasansepn), miomaab MNOBEPXHOCTH BPAILICHHUS.

2. IlpunoxkeHus ompenenéHHOr0 MHTErpajga K 3aJadyaM 3KOHOMHUKU: OOBEM BBIMYCKAaeMOM
npoayKIuH, Ko3(duuueHt PKUHI, TUCKOHTUPOBAHHBIA JOXO/.

TunoBbie OeHOYHLIE MAaTepHAJIbI IO TeMe 14 «Heco0CTBEHHBLIN HHTErPaI)»

BapunanTsl 3a1aHuii KOHTPOJIbHOM padoThl Ne3
+00

1. Beraucnute uHTErpa _f xe “dx
1

+ 00

dx
2. BoMUCIIATE UHTETpAl | ————
S0 XTH2Xx+2
1
x dx
3. BeruMCIOuTE HHTErpAl | 5+
Yo (14X7)

Bonpocs! k ko1okBuymy Ne3

1. HecoOcTBeHHBIN MHTErpal ¢ OECKOHEYHBIMH TpejeiaMu UHTerpupoBanus. HecoOcTBeHHBIN
WHTErpajl OT HeorpaHudeHHbIX QyHkiui. Kpurepuii Komu cxomumoctu. O6001eHHE TOHATUS
IUTOLIA TN,

2. Ilpu3Haku CcpaBHEHMs JUIsI HECOOCTBEHHBIX HMHTETrpPajioB OT HEOTPHULATENbHBIX (YHKLHUH.
AOCONIOTHO CXOASIINECS U YCIOBHO CXOAALINECS UHTETPAJIbI.

Tunosbie olIeHOYHBIE MATEPHAJILI IO TeMe 15 «KpaTHbIe HHTErPaabl»

BapuaHTbI 3a1aHUIH KOHTPOJIbHOI padoThl Ne3

2

a
1. BeluMCIuTE JBOMHOM UHTErpal ﬂ X—2 dx dy no odmactu D: { y=x,yx=1,x=2|
D

d
2. 3amucath TPOWHOW HHTErpaj ﬂf f(x,y,z)dv B Buge MOBTOPHOTO M PACcCTaBUTh MPEAEIbI
Q

2 2 2 2 2 2
MHTErpUpOBanyst st oomactu Q:{ x“ + y +z°=3a",x +y =2az

2 Va—x*
3. Ilepexons K NOJISIPHBIM KOOPAMHATaM, BEIYUCIINATD f dx f VX y2 dy
0 0

Bonpocsl k ko/Lu10kBUYMY Ne3

1. /IBOMHOI MHTETpa, €ro CBOMCTBA.

2. CBeneHue IBOWHOIO MHTErpaja K IOBTOPHOMY. 3aMEHA IIEPEMEHHBIX B IBOMHOM HUHTETpaJIe.
3. TpoiiHOM UHTETpaJl, Er0 CBOWCTBA.

THnoBLIE OLICHOYHLIE MATEPHAJIbI IO TeMe 16 «YucaoBbIe PIALI
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BapunaHTsl 3a1aHui KOHTPOJIbHOH padoThl Ned

1 1 1

1+ ettt o T
1. MccreioBath Ha CXOTUMOCTD: S 2 29 (2n+1)*5 :

>
n
2. UccnenoBaTh Ha CXOAUMOCTD: =1 3 \n+l ;

n’+2n

3. HccnenoBarb Ha cxoaumMocThb psf. s cxondmierocs psja yCTaHOBUTb, CXOAMTCS OH

© (<1)"
Z“101nn

a0COTFOTHO WJIH yCIIOBHO: "=

Bonpocsl k kou1okBuymy Ned

1. Kpurepuit Ko cxogumocTu psaa. Heobxoaumoe ycioBre CXOAMMOCTH.

2. Psanpl ¢ HeoTpunateabHbIMU WwieHaMu. [IpusHaku cpaBHenus. [Ipuznak Jlanambepa. [Ipuznak
Kommu. MHTerpanpHblil NpU3HaK CXOAUMOCTH.

3. 3nakonepemennbie psaabl. [Ipusnak Jlenonuna. [Mpusznaku AGens u upuxne. AGcomoTHas
CXOJIMMOCTB psiia. Y CJI0BHAs CXOAUMOCTB psia. [lepecTaHOBKY UI€HOB psa.

Tunosnie OlleHOYHLIE MaTepHAaJbI M0 TeMe 17 « DYHKIMOHAJIbHbIE PAALI»

BapunaHnTsl 3a1aHuii KOHTPOJIbHOH padoThl Ned

n—1
1. Haiitu 001acTh CXOJUMOCTH psijia: 7=! "

" 2x N 4x*
P59

2. Haiitu 0071aCTh CXOIUMOCTH psiJia: J5 75 (2n-1) 5

Bonpocs! Kk kKo/L1I0KBUHYMY Ned

1. ®yskuumoHambHble pAgbl. OOIacTh CXOAMMOCTH psaa. PaBHOMEpHO —cXonsUIMiACS
¢bynkunonansHbI psa. [Ipusnak Beliepmpacca.

2. Crenennble psiapl. Paamyc cXoguMOCTH, MHTEpPBAI CXOAMMOCTH. HenmpephIBHOCTH CyMMBI
creneHHoro psana. [lounennoe unrerpupoBanue u aupHepeHIupoBaHUe CTENIEHHBIX PSI0B.

3. Papp1 Teitnopa sneMeHTapHbIX (GYHKINH.

4. Pan @ypre. Tpuronomerpudeckas cucrema ¢pynkuuit. Koappumments: Oypeoe.

TunoBbie OlIEHOYHBIE MATEPHAJILI IO TeMe 18 «IiijaepoBLI HHTErPAJIbI»

Bonpocs! Kk kKo/L1I0KBUHYMY Ned
1. 'amma u 6era-pyHkuuu Ditnepa, ux cBoiCTBa (6€3 J0Ka3aTeNnbCTBA).

2. HopmanwHoe pacnpezeneHnue. Beluucienne ero MOMEHTOB.

5.2. TumoBble OIICHOYHBIE MAaTEPHAIBI I TEKYIIETO KOHTPOJS yCIEBACMOCTH
oOy4aromuxcs (BHE KOHTPOJIbHBIX TOYEK):
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IPUBEJICHBI B 11.6.2.

5.3.  OnauH WM HECKOJIBKO TEMAaTHYECKUX OJIOKOB IUCHUIUIMHBI 3aBEPIIAIOTCS

KOHTpOJbHOM Touko# (nanee — KT). Texkynuii KOHTpOIb YCIIEBAEMOCTH 10 AUCLMILINHE

npeaycMatpuBaeT He MeHee 2 (aByX) u He Oonee 10 (necsatu) KT B Teuenue nepuoaa

OCBOCHMUA NUCHUIIJINHEI.

MakcumanbHOE KOJIU4eCTBO 0aioB 3a ar000i Tun padot B pamkax KT cocraBnser

100 (cro) Oamnos.

Pacnipenenenne BecoBbix koadduimenton 1no KT B pamkax TeKyIero KOHTpOs
YCIEBAEMOCTH MO JUCHUIUIMHE U POPMYJIbI pacuéra:

HaunmenoBanue MaxkcumanbHOe KoaddunmenT Beca Pe3ynbTar KOHTpOIBHON

KOHTPOJILHOHM TOYKH KOJINUECTBO OAJIIIOB 32 KOHTPOJILHOM TOUKH TOYKH, YYaCTBYIOILHUH B
paborty B pamkax KT, (hopMHpPOBaHUY NTOTOBOM
KOTOpOe MOXKET HabpaTb 0aJIbHOI OLICHKU 110
oOyuaromuics JTUCHHUIUIMHE (OTpaskaeTcs B

xypHasie BPC B C/10)

Cemectp 1 (Cemectp 2 myist O30 GopMbl 00yIeHHS)

KT 1 100 0,3 30

KT 2 100 0,3 30

Hroro: X 0,6 60

Cemectp 2 (Cemectp 3 mist O30 GopMbl 00ydeHMS)

KT3 100 0,3 30

KT 4 100 0,3 30

Hroro: X 0,6 60

®dopmyina pacyéTa pe3yiabTaTa KOHTPOIbHON TOUKHU:

PesynbTaT KOHTpONIBHOM TOukH = KonmnuecTBo 6amios 3a padoty B pamkax KT X

KoaddunmeHT Beca KOHTPOILHON TOYKH.

5.4. ®opmbl TEKyIIETO KOHTPOJIS ycreBaeMocTu oOy4daronuxcs B pamkax KT u

THUITIOBBIC OLICHOYHBIC MAaTCPpHAJIbI:

KT-1
Tema 1-5

Koumpoavuas paboma Nel,
Konnoxeuym Nel,

KT-2
Tema 6-10

Koumponvuas paboma No2,
Komnokeuym No2,

KT-3
Tema 11-14
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Koumponvuas paboma No3,
Kounoxeuym No3,

KT-4
Tema 15-18

Konmponvuas paboma Ne4,
Konnoxeuym Ned,

JInst kax10#1 popMbl TEKYILETO KOHTPOJISL ycrieBaeMocTH o0ydaronuxcs B pamkax KT
ONPEAEIEHBI KPUTEPUN OLICHUBAHUS PE3YJIbTATOB BBITTOJTHEHHS 3a1aHUS.

1. Kpumepuu ouenusanus KOHmMpoabHol pabomul:

Kpurtepuu ouenku Jlnanasox Onucanue KkpuTepus
pHTep 0aJIoB PHTEP
41-70 Hemanvnoe, nocredosamenvroe
onucauue xo0a peuleHuu npumepa
21-40 llosepxnocmuoe onucanue xooa
Cooeporcanue u .
peulenul npumepa
packpvimue
. 0-20 Tlonamus packpvimosl MUHUMATLHO UTU
8b1OPAHHBIX NOHAMULL
He pacKpvimul 808cCe

He npeocmasnen/ npeocmaenen
MUHUMATIbHBLLL X00 peuleHus npumepa
30 Konuuecmeo svinonnennvix 3a0anuii

om 85% 0o 100%
Konuuecmeso »
. /5 Konuuecmeo svinonnennvix 3a0anuu
. om 55% 0o 84%
3a0anuil »
0 Konuuecmeo evinonnennvix 3a0anui
Mmenee 55%
HToro MmakcuManibHO: 100

2. Kpumepuu oyenusanus koniiokeuyma:

Jlnanazon 6ayioB Onucanue KpuTepus

OOy4arouuiicss TOJIHO HW3Jaraer marepuan (OTBeYaeT Ha
BOIPOC), IA€T IPaBUIILHOE OMPEICICHHE OCHOBHBIX MOHSITUH;
0oOHapy»KMBaeT MOHMMaHUE MaTepuasga, MOXKeT 00OCHOBATH
CBOU CYXXJICHUS, IPUMEHUTh 3HAHUS Ha MPAKTUKE, TPUBECTH
HEOOXOUMbIE TPUMEPBI HE TOJBKO U3 Y4eOHHWKA, HO H
CaMOCTOSITEJIbHO ~ COCTAaBJIEHHBIE;  M3JIaraeT  Marepuall
[OCJIEIOBATENILHO M TPAaBWIBHO C TOYKH 3PEHUS HOPM
JIMTEPATYPHOTO SI3bIKA.

OOyuaromuiics JaeT OTBET, YJOBJICTBOPSIONIMN TeM K€
65-84 TpeOOBAHMAM, YTO U JUISI OLICHKH «OTIMYHO», HO JOMYCKAeT|
1-2 ommOKu, KOTOPBIE CaM K€ UCIIPABIISIET, U 1—2 HelloveTa B

85-100
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MOCJICIOBATEILHOCTH u SI3BIKOBOM odopmieHUY|
M3J1aracMoro.

OOyuaronuiicss oOHapy>XMBaeT 3HAHWE U [MOHUMAHUE
OCHOBHBIX TTOJIOKCHUH JaHHOW TEMBbI, HO M3JIaraeT MaTepua
HEITOJIHO M JIOIyCKAaeT HETOYHOCTH B OINPECICHUH IMOHATHN
55-64 W (DOPMYJTUPOBKE TIPABHIT;, HE YMEET JJOCTATOYHO ITyOOKO U
oKa3aTeIbHO 000CHOBATh CBOM CYKICHHS U MPUBECTH CBOU
NpUMEpBI; H3JIaraeT MaTepual  HEMOCIeI0BaTeIbHO |
JIOMYCKAeT ONIMOKHU B I3bIKOBOM O(hOPMIICHUH M3JIaraeMoro.
OOy4aronuiics 0OHApyKHUBaeT He3HAHHUE BOIIPOCA, Oy CKaeT
om0k B  (QOPMYIHPOBKE OMNPENEICHUNH U  TIPABUII,
MCKKAIOIINE WX CMBICH, OECIOpsSA0YHO W HEyBEpPEHHO
M3JIaracT MaTepual.

0-54

5.5. Onucanue IONOJHUTEIBHBIX MAaT€PUATIOB U 000PYI0BaHUs, HEOOXOAUMBIX JJIs
BBITIOJIHEHUS IPOBEPOYHBIX 3aJlaHui (npu HeobXxooumocmu).

Jiist penienust 3a1aHuii KOHTPOJIbHOM paObOThI CTYACHTY pa3peliaeTcs UCIOJIb30BaHUE
TOJIBKO MTOPTATUBHOI'O KaJbKYJIATOPA.

6. (I)Oprl HpOMe)ICYTO‘-IHOﬁ aTTeCTAallUM, KPUTCPUHU U IIKAJIA ONCHUBAHUSA, TUIIOBLIC
OLCHOYHbIC MaTEePHUAJIbI 10 JUCHUIIJINHE

6.1. IlpomexyTouyHas aTTecTalus IpOBOAUTCS B (hOpMeE: IK3aMEH.

OK3aMeH MOBOJAUTCA B  NUCbMEHHOM  ¢opme. OOyuwaromuiicas  MNoJgydaer
AK3aMEHAIMOHHBIN OWIET C IByMsI TEOPETUUECKUMH U OJTHUM MPAKTUYECKUM BOIIPOCAMHU.
Ha Beimonuenue 3amanuii ga€rcs 45 munyT. [lo 3aBepiieHWH MOJATOTOBKH HEOOXOAMMO
MPEeACTaBUTh OTBETHI B MUCHbMEHHOM BU/IE, MMOJIPOOHO M3JI0KUB XOJ BHIIOJTHEHUS 3a/I1aHUS,
cZienaTh BBIBOJIBI (MPU HEOOXOIUMOCTH).

[Tpu peanuzanuu npoMmexxyroudoi arrectaruu B 90/JOT MoryT ObITh HCIIOJIH30BaHbI
cineayroniue dopmel: yectHo B JIOT - B gopme 00OCHOBAHHBIX OTBETOB Ha 3aJaHUS
paznmuuHoro Ttumna; mucbkMeHHo B CJIO - B gopMe NHCBMEHHOTO pEIICHMs 3aJTaHui
Pa3IMYHOIO THIIA.

6.2. TUNoBbIE OLIEHOYHBIE MAaTEPUAIIBI TPOMEKYTOUYHOM ATTECTALINH.
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AN O AW

13

14.
15.
16.
17.
18.
19.
20.

21

22.
23.
24.

25

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

Ilepeuens onpocos ona noozomoexu K 3kzamery (I cemecmp)

. MHOkecTBa U onepanuu Haj HUMH.

. JlekapToBO MpOU3BEICHIE MHOKECTB, OMHAPHBIC OTHOIIICHHUS.
. OTo0OpaskeHus U X CBOICTBA.

. MHOXeCcTBO JeHCTBUTEIBHBIX YHCEIT.

. ApudmeTrueckue cBOICTBa npezaena.

. [IpenenpHBIN IEpex0]1 B HEPABEHCTBAX.

sin x

. Beruncnenue lim .
p%

x-0

. Ilpenien MOHOTOHHOM OTpaHUYEHHON (PYHKIIHH.
. Yucno e.

10.
11.
12.

[TonsTHE O CXOOUMOCTH psija.

HenpepsiBHOCTD, TOUKHM pa3phiBa.

. CBoiicTBa HENMPEPHIBHBIX (PYHKITUH.

HenpepbsiBHOCTB 351eMeHTapHBIX (QYHKIUH.

CaoiicTBa (hyHKIMH, HETIPEPBHIBHBIX HA OTPE3KE.
PaBHOMEpHAst HENPEPHIBHOCTD.

Teopema KanTopa.

[Ipon3BoaHas1, €€ eCTECTBEHHOHAYYHbIN CMBICII U OCHOBHBIE CBOMCTBA.
[IpenenbHbie BETUYUHBI.

Huddepennnar.

. MuBapuanTHOCTH popMBI TepBoOro muddepenuana.
[IpousBoaubie U AUQQepeHInanbl BEICIIUX MOPAIKOB.
DNacTUYHOCTh U €€ CBOWCTBA.

Teopemsr @epma, Posus.

. HeoOxoaumbie ycioBus 3KCTpeMyMma.

Teopemsl Jlarpanka u Komm.

Kpurepuii mocrostHcTBa GyHKIUH.

®dopmymna Teitmopa ¢ octaTounbM wieHOM B hopme [leano (6e3 mokazaTenbcTBa).
Pasnosxenns QyHKmii e, sin x,cos x,In(1+x/,(1+x)".

IIpaBuna Jlonurans.

MOHOTOHHOCTH (PYHKITHH.

JloctaTouHbIE YCIOBUS SKCTpEMyMa (QYHKIIHH.

BeimykiocTs rpaduka GyHKIIHH.

KpI/ITepI/Iﬁ Komm CyHICCTBOBAaHUA MIpEACiia TOCICAOBATCIBHOCTH, IIPEACIIA (1)YHKI_II/II/I

dopmyna Teiinopa ¢ ocTatouHbIM wieHOM B (hopme Jlarpamka (6e3 moka3aTenbCcTBa).
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35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

Oynkuuu crpoca TopHKBHCTA.

DyHKIHUSA [TOJIE3HOCTH.

3axkoH yObIBaroLIeH npeAenbHOM M0NIe3HOCTH.

OTKpBIThIE, 3aAMKHYThI€, KOMITAKTHBIE MHOKECTBA.
OyHKIUN U 0TOOpaXKeHHsI, UX MPEeNbl U HEIIPEPHIBHOCTb.
Oynkiun Kobba-/lyrnaca.

Hoctarounsie ycinoBus audGhepeHIInpyeMOCTH.
Judbdepennmann.

[IpousBoHas CIOXKHON (HYHKITUH.

WNuBapuanTHOCTH GopMBI TIepBoro quddepeHmmana.
KacarenpHast INIOCKOCTB.

[Ipou3BoaHas O HAMPABICHHUIO.

I'panuenrt.

Marpuna SAxo6u oToOpakeHus u €€ CBONCTBA.

CaoiicTBa sikoOMaHa.

[Ipou3BoaHBIE BHICHINX MTOPSAKOB.

JuddepeHnnansl BHICHINAX MOPSAIKOB.

I'eccuan.

®opmynsl Telnopa ayis QyHKIIUN HECKOIBKUX IEPEMEHHBIX.

HeobOxonuMble yciioBus SKCTpeMyMa.

55.JlocTaTo4HbIe YCIOBUS CYLIECTBOBAHUS DKCTPEMYMA.

56. ®opMynIHpOBKa TEOPEMBI O CYIIECTBOBAHHH, HEMPEPHIBHOCTH U AM(QepeHnrnpyeMocTi

dyrximu y=f(x ), onpenensiemoii ypasuernuem F(x,y|=0.

57. ®opMynMpoBKa TEOPEMBI O CYLIECTBOBAHMM, HENMPEPHIBHOCTH U AUpdepeHunpyeMocTi

58. ®opMynHUpOBKa TEOPEMBI O HESBHBIX (PYHKILHUAX, OTIPEEIIEMBIX CHCTEMON YpaBHEHUI.
59.
60.
61.
62.
63.

64. 3amaya MUHUMH3AIMN pacxoja MoTpeouTes npu GUKCUPOBAHHOM YPOBHE MOJIE3HOCTH.

1. IlepBooOpazHast GpyHKIUS, CTPYKTypa HEONPEAEeIEHHOTO HHTETpaa.

byHKIMHA y=f(X1,---,Xn) onpeaensieMor ypaBHEHUEM F(Xl,...,Xn,y)ZO.

VY CI0BHBIN 3KCTPEMYM.

Meton MmHOXHUTENEH Jlarpanxka.
JlocTaTouHbIE YCIOBUS IKCTPEMyMa.
OxaliMIEHHBIN reccHaH.

3ajaya panoHAIBHOIO NOBEACHUS NOTPEOUTENS Ha PBIHKE.

Ilepeuensv 60onpocos 011 n0020moeKu K Ik3ameny (2 cemecmp)
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2. Tabnuua HeonpeAeAEHHBIX HHTETPAJIOB U MTPAaBUIIa HHTETPUPOBAHUS.

3. HWuterpupoBanue panuoOHAIBHBIX (YHKIHUH, HEKOTOPBIX HMPPALMOHANBHBIX (DYHKIIHA,
HEKOTOPBIX TPUTOHOMETPUUECKUX (DYHKIIUH.

4. TloHsATHE TUTONIAIN TIFIOCKON (PUTYPBI.

5. 3aja4a 0 BBIYMCIIEHNH TUIOIIAAM KPUBOJIUHENHON Tparenuy.

6. Onpenenenue uHTerpania (mo Pumany).

7. HeoOxomumoe yclioBUE UHTETPUPYEMOCTH (PYHKITHH.

8. Kpurepuiit uaTerpupyeMoct QyHKITHH.

9. HTErpupyeMoCTh OTpaHUYCHHON MOHOTOHHON (DYHKIINH.

10. WnuTerpupyeMocTh HENPEepBIBHON (YHKIIMH, HHTETPHUPYEMOCTb KyCOYHO-HENPEpHIBHOU
GYyHKIIH.

11. CBoiicTBa onpeen€HHOTO HHTETpalia, TEOPEMBI O CPETHEM 3HAUCHUU.

12. lHTerpan c nepeMeHHbIM BEPXHUM IPEIEIIOM.

13. ®opmyna HetoToHa-JleliOHMIA.

14. 3ameHa nepeMeHHON U MHTErPUPOBAHNUE IO YaCTAM B ONPEACIEHHOM HHTErpaie.

15. Ilmomaas KpUBOJIMHEHHON TpaneluH.

16. IInomans B MOISIPHBIX KOOPAMHATAX.

17. Anuna nyTH.

18. O6BEM npoctpaHcTBeHHOTO Teua (mpuHuun Kasaasepn).

19. Imomaap MOBEpXHOCTH BpPAILICHUS.

20. O0beM BhIITyCKaeMOi MPOIYKIINH.

21. Kosdpunment JHxunn.

22. JInCKOHTUPOBAHHBINA TIOXO/I.

23. HecoOCTBeHHBIN UHTETPAJ C 0ECKOHEUHBIMH MpeAeaMU HHTETPUPOBAHHUSL.

24. HecoOCTBEHHBIH HHTETPa] OT HEOTPAHUYEHHBIX (DYHKITHIA.

25. Kpurepuit Komru cxoagumMocT.

26. O000I11IeHNE TTOHATHS IUIOIIAIHN.

dx

XP

OQ—_,»—-

+00
dx
27. CXO0auMOCTh M paCX0JIMMOCTh HHTETPATIOB — a>0,.
X
a

28. 3ameHa nepeMeHHOM|, MHTETPUPOBAaHUE MO YACTSIM, HECOOCTBEHHBII HHTErpal C IEPEMEHHBIM
BEPXHUM IIPEIEIOM.

29. Ilpu3Haku cpaBHEHUS JJI1 HECOOCTBEHHBIX MHTETPAJIOB OT HEOTPULIATEIbHBIX (PYHKIINH.

30. AGCOMIOTHO CXOSIIUECS U YCIOBHO CXOSIIUECS HHTETPAIbI.

31. JIBoliHOM UHTETpaJl, Er0 CBOWCTBA.

32. CBeneHue JBOMHOIO HHTErpaia K IOBTOPHOMY.
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33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

3aMeHa IEPEMEHHBIX B JBOMHOM HHTETpAJIE.
TpolHOM UHTErpa, ero CBOMCTBA.

Kpurepuit Komm cxogumocTH psa.

Heo6xoanmoe ycioBre CX0IUMOCTH.

Psanpl ¢ HeoTpULIATENBHBIMY YWIEHAMHU.

[Ipu3Haku cpaBHEHHS.

[Tpuznax Jlamambepa.

[Tpuznak Komu.

[Tpusnak ["aycca (6e3 q0Ka3arenbCTBa).
HHuTterpanbublii IpU3HaK cxogumMocTy Maknopena-Komm.
3HaKONIEPEMEHHBIE PSBI.

[Tpusnak JleiOHwma.

[puznaku A6ens u Aupuxie (6e3 J0Ka3aTenbCTBa).
AOCoIOTHAsI CXOJIUMOCTb Psijia.

VYcnoBHas CXOIUMOCTh psija.

IlepecTaHOBKM WIECHOB pAJa.

CreneHHble psabL.

Paguyc cxogumocTtu, MHTEPBaAI CXOUMOCTH.

HenpepbsIBHOCTh CYMMBI CTENIEHHOTO PSIAA.

[TounenHoe unTerpupoBanue u quddepeHIpoBaHNE CTEIIEHHBIX PSIOB.

Psnwl Telinopa sneMeHTapHbIX (QyHKITHHA.

Pag @ypee.

Tpuronomerpuyeckas cucrema QyHKIUH.

Koaddurmentsr Oypoe.

I'amma u Gera-pyHkuuu Ditepa, ux cBoHCcTBa (06€3 10Ka3aTeIbCTBA).
HopmansHoe pacnpenenenue. BerauciieHue ero MOMEHTOB.

IIpuMepHBbIe BADMAHTHI YK3aMEHALIMOHHBIX OMJIeTOB

JK3aMeHAIMOHHBIN OmiaerT Nel
o gucuumInge «MareMaTH4YeCcKHil aHaJIn3»

1. I[Ipene’Tr MOHOTOHHOW OTpaHUYEHHON (DYHKIIUH.

2. ®opMyIHpOBKa TEOPEMBI O CYIIECTBOBAHUH, HETIPEPHIBHOCTU U AU PepeHnnpyeMocTH GyHKIUU

y=f(x), onpenensiemoii ypasnernuem F|(x,y|=0.

-1

3. UccnenoBars QyHKIMIO HA HETPEPHIBHOCTB ), 3lx-17

4. Haittu rpageHT (QyHKIMH K €70 MOYJIb B Touke M: z = xye' ™™ ,M(0;—1)
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3.

+ 22\7_+ S
4. HaiiTn 001aCTh CXOAMMOCTH PsiJIa: 3NS5

DK3aMeHAIIHOHHELIN OnJieT Ne2
mo AucuumInae «MareMaTH4eCKHH aHAJIH3»

xdx

I 2.5,z
Borupciuts uaterpan | VX +2x+5

45>

1. 3amaya 0 BEIYMCIIEHUH IUIONIAAN KPUBOJIMHEHHON TpaneuH.
2. Ilpu3Haku cpaBHEHHS I HECOOCTBEHHBIX MHTETPAJIOB OT HEOTPULIATENbHBIX (DYHKITHIA.

8x3 2;1—1 xn—l

X
N

.
+ 72\/5_3 +.. (271—1)2 \/F

Tunosbie

IIPOBCPOYHBIC

3aJlaHuA

JJI5A

CaMOIIOAT'OTOBKH 06an}0meroc>l

K

OPOMEKYTOYHOU aTTECTALINN:

Cemecmp 1 0na ounoit popmot 006yuenus (cemecmp 2 0151 04HO-3A04HOU hopmbl 00yUeHU)

3aKpPBITOT'O THUIIA C

TCKCT 3aJaHHus U IIOHATH, UYTO

THUIT CHEHAPUU
3AJIAHUSA BBITIOJIHEHUS TUIIOBBIE 3AJAHWA
3ananue 1.BHUMaTenpHO NPOYHUTATH Vka3ath 0051aCTh ONpeeaeHHs QyHKLUH

y=+vInx:

MPEIOKEHHBIX HJIEMEHTOB.
4. 3anucatb OYKBBI/IIUQPHI (B
3aBUCUMOCTH OT 3aJlaHUs)
BAPUAHTOB OTBETA B HYKHOU
M0CJIEe10BATEIbHOCTH
(manpumep, bBA umm 135)

BBIOOPOM OJIHOT'O B Ka4€CTBE OTBETA 1) [e;00)
IIPaBUJILHOI'O 0KHIACTCA TOJIBKO OIWH U3 2) [0;00)
OTBETA U3 NPEUIOKCHHBIX BApHAHTOB. 3) [1;0
HECKOJIbKUX 2. BuumarenbHO IPOYHUTATH BriOpatb yTBEepKIeHNE B TIPEACTHHOM
BapHUaHTOB MPEAJI0KEHHBIE BAPUAHTHI dopme V £>0 3 6=06(£)>0: V xeU(X0)=(X0-0,
PEI0KEHHBIX OTBETA. X0) U (Xo, Xo1+0) = |f(x) — 1|<g
3. BeiOpaTh 01uH BEpHBIi 1 lim f(x|=a.
OTBeT. X=X, ’
4. 3anucaTb TOJIBKO HOMEP 2) lim f(x)= a,
(v OYKBY) BBIOpAHHOT'O o
BapUaHTa OTBETA (HAIPHMED, 3) thlz flx] -,
3 wiu B). )
3anmanue 1. BHuMarenpbHO IPOYHUTaTh | YIOPSIOUUTE 3HAUCHHUS MTPEICTIOB 110
3aKpBITOrO TUMA HAa | TEKCT 3a/IaHUs U MOHATh, UTO | BO3PACTAHUIO WX 3HAUCHUH:
YCTaHOBJICHHE B KaUeCTBE OTBETA . xX°H+1
MOCNIEAOBATENBHOC | OXKHAAETCS D )1(1210 S+
TH: MOCIIEI0BATEIILHOCTh 241
3JICMEHTOB. 2) lim —;
2. BHUMATENBHO MPOYUTATE X 1
MpeIJI0KEHHbIE BapHAHThI 3) lim X3 -1
OTBeTa. x-1X"-1
3. ITocTpOUTE BEPHYIO 4) lim sin2x
MOCIIEI0BATEIHHOCTD U3 x-0X

YrnopsaouuTe 3HaueHUs MPEAEIIOB M0
yOBIBaHUIO WX 3HAYCHUI:

1) lim 2°*
2) lim +1
) m )
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3) lim =

x-10X"-1
4) lim (X -1)
X -+0
3ananue 1.BHMMaTenpHO MPOYUTATh Buvibepume sepnuvle ymeepaircoeHus
3aKpBITOTO TUIIA C | TEKCT 3aJaHus U NOHATh, YTO 1) JIuauu ypoBHS QYyHKIUU Z=X+Y -
BbIOOpOM B KaUeCTBE OTBETA IpsIMBIE HA TNIOCKOCTH;
HECKOJIBKHIX OKHIAETCS HECKOIBKO 2) Jlunuy ypoBHS QyHKIMH Z=X"+Y" -
MPaBUIbHBIX IIPABWJIBHBIX OTBETOB U3 1apa0oJibl Ha IJIOCKOCTH;
OTBCTOB U3 MNPEATI0KCHHBIX BAPHUAHTOB. 3) Jluauu ypoBHS QPYHKITUN
HECKOJIBKUX 2. BHnmarenpHO IIpOYUTaTh 7= (X _1]2+ yz - OKpPY’KHOCTH Ha IJIIOCKOCTH,
BapHaHTOB MpeIJI0KEHHbIE BapHaHThI MHHMBIE OKPY’KHOCTH HJIH TOUKA;
IIPETI0KEHHBIX OTBETA. 4) Jluann ypoBHS QyHKIMHA
3. Boibpath Heckombko z=(x-1)-y” - SIIMIICHI HA IUIOCKOCTH.
NPaBUJIbHBIX OTBETOB.
Kakue M3  mepedyMciIeHHbIX  YacTHBIX
4. 3anucatb TOJIBKO HOMEpa
NPOM3BOMHBIX (QyHKIMH Z(X,y) SBISIOTCS
(v GYKBBI) BHIOPAHHOTO 9
HPOM3BOJIHBIMU CMEUIAHHOT'O TUIA?
BapHaHTa OTBETa (HalpuMep, P
Z .
14wum AT). 1) 5—;
0x
2
0z .
2) 7
0X
2
0 |07z,
3) a— NI E
y \ox
2
0 (0°z |,
Y=
0x 0 y
3anaHue 1. BHMMaTenbHO IPOYUTATH 1. Vkaxure  noCIe0BaTENbHOCTh
3aKpBITOI'O THIIA HA | TCKCT 3alaHUA U IIOHATDH, YTO | nelcTBUU MIPU UCCIIEIOBAHUU q)YHKI_[I/II/I:
YCTaHOBJIEHHE B KaueCTBE OTBETA a)  Ompenemuts OOD;
b
IIOCJIEIOBATENBHOC | OXKHMIACTCA
b)  HccnenoBarh Ha BBITYKIOCTh-
™ MIOCJIEI0BATEIBHOCTh 5
BOTHYTOCTb M TOUKHU TIepernoa;
JJIEMEHTOB. OTHYTOC 0 epernoa;
2. BHUMATENBHO IPOUHTATH c)  Hccnenosars Ha MOHOTOHHOCTD M
MpeAI0KCHHBIC BApHUaHThI SKCTPEMYM;
OTBETA. d)  Haiitu acuMnToTHI.
3. IlocTpoHTH BEpHYIO 2.  VYKaxkuTe IOCIEI0BaTEIbHOCTD
HOCACIOBATCILHOCTD H3 NeUcTBUM Juid  UcclenoBaHus — (QYHKIMU
TPEIOKEHHBIX JIEMEHTOB. | 7=7(x;y):
4. 3amucath OyKBEI/IUDPEL (B |  2) ompeennTh 0GIACTH ONMPEICTCHAS;
3aBHCHMOCTH OT 3a/1aH¥) 0) HallTU yacTHBIC MPOU3BOJIHBIEC MIEPBOTO
BAapUAHTOB OTBETA B HYXKHOH | ropsinka;
1IOCIEI0BATCIBHOCTH B) HalTH CTAI[MOHAPHBIE TOUYKH;
(nanpumep, BBA wm 135). I) HallTH YacTHBIE MPOU3BOJHBIE BTOPOIO
HOPSI/IKa;
1) BBIICHUTH 3HAK TECCEHHMAHa B
CTallUOHAPHOM TOYKE MU €ro  CeBepo-
3amaJHbId yroji B 3TON TOUKE.
3anaHue 1.BHrMarensHO MpOYUTAThH 1. Omnpenenuts TOUKY, B KOTOPOH
KOMOMHUPOBAHHOT | TEKCT 3aJjaHus U MOHSTh, 4TO | mpenen QyHKIUH, N300paKeHHOH Ha

0 THUIIA C BBIOOPOM
OJTHOTO

B KQ4CCTBC OTBCTA
0XKHIAaC€TCA TOJIBKO OAMH U3

pucyHke, paBeH 2,5. O0ocHyiiTe cBOI
BBIOOD.
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MMpaBUJILHOT'O

MPEAJIOKCHHBIX BAPUAHTOB.

OTBETA U3 2. BHUMAaTEIbHO MPOYUTATh -
MPEIJIOKEHHBIX U | MPEAJIOKEHHBIC BAPUAHTHI .y
060CHOBaHHEM OTBeTa. ! 3 B
BbIOOpa 3. BeIOpaTh OMH BEpHBIi
OTBET. Vo
4. 3anucarb TOJIBKO HOMEP
(11 OyKBY) BBIOpaHHOTO 2. VkasaTb TOUKY, B KOTOPOH (DYHKIIHS,
BapHaHTa OTBCTA. M300pakEHHAs HA PUCYHKE, MIMEET Pa3phIB
5. 3amucarh apryMeHThbl, BTOPOrO POz, OGocHyliTe CBOI1 OTBET.
00OCHOBBIBAIOIITNE BHIOOP
oTBeTa (Hampumep, 4 TeKCT
000CHOBaHU). /
3ananue 1. BHuMaTenpbHO IPOYHUTATH Kak HaifTu cTanoHapHy0 TOUKY
OTKPBITOTO THIA C | TEKCT 3aIaHUSI U TIOHSTh CYTh (byHKIMHM OTHOM TepeMEeHHON?
pa3BepHYTHIM BOIIpoOCa.
OTBETOM 2.IIpogymars JIOTHKY H

IIOJIHOTY OTBETA.

3.3anmcarb OTBET, UCIOJIB3YsI
YETKHE KOMITAaKTHBIE
(bOopMyIIHPOBKHU.

4.B ciydae pacueTHOU
3aJla4, 3aM1ucaTh peleHne u
OTBET

Cemecmp 2 015 0uHOU hopmbl 00yuenusn (cemecmp 3 01 O4HO-3A0UHOIU hOpMbL 0OYUEHUS)

TUII CILHIEHAPUUN
3AJIAHUA BBLINIOJIHEHUS THUITOBBIE 3AJJAHWA
3amanue 1.BHUMaTensHO MpOYUTaTh 1 HeomnpeaenéHuplii HHTErpall CHHYyCa

3aKPBITOTO THUIIA C
BBI60p0M OIOHOTI'O

TCKCT 3aJJaHUA U IIOHATH, UYTO
B Ka4CCTBC OTBCTA

IIEPEMEHHOM X PaBEH...
1) -cos\(x\)

MPaBUIBLHOTO 0KUJAEeTCS TOJBLKO OIUH U3 2)2) sin\(x\)
OTBETA U3 MPEVIOKCHHBIX BAPUAHTOB. 3)3) tg\(x\)
HECKOJIBKUX 2. BuumarensHo npountate | 4)4) 0
BapHaHTOB MpeIJI0KEHHbIE BapHAHTHI 2 HaiiguTe HeompeaenEéHHbIN HHTErpal
HPEATOKCHHBIX OTBCTA. f x e “dx ¥ BeIOEpHTE IPABUIIBHBII OTBET:
3. BriOpaTh o1vH BepHBIi
OTBET. 1) x? -2) sinx +2 xcosx + C;
4. 3anucath TOJIBKO HOMED 2) \(x+1\)e *+C;
(v GyKBY) BBIOpAaHHOTO 3)\(x*+1\)e ¥ +C;
1333121141/2111]{;; OTBETa (HAMpHMCP, 4) (XZ —2) cosx +2xsinx +C;
3ananue 1.BHrMaTensHO MPOYUTATh 1. YCcTaHOBUTH B3aMMHO OJTHO3HAYHOE
3aKpBITOTO TUIIA HA | TEKCT 3aJaHUs U TIOHATh, UYTO | COOTBETCTBUE MEXKY MOHATUEM U
YCTaHOBJICHHE B KaueCTBE OTBETa dbopmynoit
COOTBETCTBUS OKUJAIOTCS TTaphl AJIEMEHTOB. dopmyna Tun unrerpana
2. BHMMaTenpHO IPOYUTATH A) f f(x)dx 1)Hynb

00a cnucka: crucok 1 —
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BOIIPOCHI, YTBEPKICHUS,
(haKThl, TOHATHUS U T.1I.;
CIIMCOK 2 — yTBEPXKIACHUS,
CBOMCTBA OOBEKTOB U T.II.
3. ConocTaBUTh JIEMEHTHI
crmucka 1 ¢ paeMeHTaMu
crmcka 2, chopMHpOBAThH

b 2)HeonpenenéHublii
B)f £lx/dx WHTErpa

P 3)OnpenenéHHblii
C)f f(x]dx HUHTErpa

b

2. YcTaHOBUTE COOTBETCTBUE MEXKIY

dbopMyIoii U pe3yIbpTaToOM
[apel 3JIEMCHTOB. dopmya PesynbTar
4. 3anucathb nonapHo OyKBBI 4 18
1 i dpsI (B 3aBUCUMOCTH OT A)f dx
3aJlaHus) BApUAHTOB OTBETA o
(manpumep, Al wim b4). B) J‘ Jxdx 0
0
¢ 3
O) [ e*dx
0
3ananue |.BHuMarensHO npo4uTaTh
3aKpBITOTO TUIIA C TEKCT 3aJaHus U IIOHATh, YTO 1 Vkasarb, Kakue H3 MEPEYMCICHHBIX
BBIOOpOM B KauecTBE OTBETA GYHKIMI ABISAIOTCS TIEPBOOOPA3HBIMH IS
HECKOJIBKUX OKUAeTCs HECKOIBKO bymxmmn £\(x\)=2 x
MIPABIIILHBIX MIPABWJIBHBIX OTBETOB U3
OTBETOB U3 MPEIOKEHHBIX BAPUAHTOB. 1) x*+1
HECKOJIbKUX 2. BHuMarenabHO IPOYUTATH 2)2) x*-1
BapHaHTOB MpeJI0KEHHbIE BapHAHTHI
IIPEI0KEHHBIX OTBETA. 3)3)2
3. BeIOpaTh HECKOJIBKO 4) 4) x
HpaBI/IJ'II)HBIX OTBETOB. 2 YKa)KI/ITe, KAaKHe BHCMGHTapHBIC I[pO6I/I
4. 3anucath TONLKO HoMepa | OyayT BXOJIHUTb B PasIoXenuc
(unu OyKBBI) BBIOPAHHOTO . 2x°+1
panroHaIBHOW PYHKITUN 5
BapHaHTa OTBeTa (HaIpUMep, x\(x-T)\(x"+3\)
14uwm AT). 1
1) "
1
x+1
3 1
e
4 1_
e
3anaHue 1. BHUMaTenbHO IPOYUTATH 1 YcraHoBUTE COOTBETCTBUE MEXTY
3aKpBITOr'O THUIIA HA | TECKCT 3aaHUA U IIOHATH, UTO IIOBTOPHBIM UHTETPAJIOM U €r0 3HAYCHUEM
YCTaHOBJIEHHE B KaueCTBE OTBETA 4 e
MOCJICIOBATEILHOC | OXKHIACTCS A _f dxf Inydy
TH MOCJICI0BATCIIbHOCTh 0 1
AJIEMEHTOB.

2. BuuMarenabHO MPOYUTATH
MpeIJIOKEHHbIE BapHAHThI
OTBETA.

3. IlocTpouts BEpHYIO
I10CJIE0BATEIBHOCTD U3
MPEJIJIOKEHHBIX 3JIEMEHTOB.

o

0 ,_‘Q“N of—ak\zl

dx (coszx +sin’ y) dy

W
o
>

v %Nw O'—ak\:‘

|dy

—
~
N
>
1
<




4. 3anucatb OYKBBI/IIUQPHI (B
3aBUCHUMOCTH OT 3a/IaHMS)
BAPUAHTOB OTBETA B HYKHOU
MOCJIE0BATENBHOCTH
(manpumep, bBA unu 135).

2

U
2 -
)16
3) 0,9

2 YCTaHOBUTE  COOTBETCTBHE  MEKIY
YHUCJIOBBIM UM (YHKIMOHAIBHBIM PSIIOM U
€ro TUIIOM

00

A

n
2n+1

n+2

n=
B2 [
Z x+1"

- 2n [2n-1)1
1) urcIoBOM PsiZi C OJOKUTEIBHBIMU
YIIeHAMH
2) CTEeNeHHOM AL

3) 3HaKOYEPEAYIOIIHICS PsIT

3aganue
KOMOWHHUPOBAHHOT
0 THUIIA C BBIOOPOM

1.BHuMarenpHO MpOYUTATH
TEKCT 3aJaHus U IIOHATH, YTO
B Ka4eCTBE OTBETA

1 Kakas TpuroHomerpuieckas oJCTaHOBKa
NpUBEAET K PallMOHAIM3ALNN
HOJBIHTETPATILHON (YHKLIUH B

OJIHOTO OKUJaeTcs TOJIbKO OJIUH U3 J- tg” xdx de
MIPABUIILHOTO NPEUIOKEHHBIX BAPHAHTOB. HEONPE/IENCHHOM HHTETpale cos’x ?
OTBETAa U3 2. BHUMAaTENbHO MPOYUTATh 1) tgx =t
NPEUIOKEHHBIX U | TIPEAJIOKECHHbIE BAPHAHTHI 2) arctgx =t
000CHOBaHUEM OTBETA. 3) cos®x =t
BbIOOpa 3. BeIOpaTh OMH BEpHBIi 4) arccosx = t
OTBET. " »
2 Boluucnure onpeneaeéHHblidi HHTerpai
4. 3anucatb TOJIBKO HOMEP
METOZIOM BHECEHUS (PYHKIIUH [10]1 3HAK
(w1 6yKBY) BEIOpAHHOTO 5
BapHaHTa OTBETA Vx2
p . muddepernmana | xVx -16dx
5. 3anucaTh apryMeHThl, 4
000CHOBBIBAIOIIKE BEIOOP 1)9
oTBeTa (HanpuMmep, 4 TeKCT 2) 0o
00OCHOBAHUS). 3)1
40
3anaHue 1. BHUMaTenbHO IPOYUTATH 1. ITpuBeuTe NOTHOE PELIEHUE 3a4aUH.
OTKPBITOI'O TUMA C | TEKCT 3a/laHus U MOHATh CYTh | BBIUMCANTH UHTErpai Ui 10Ka3aTh €ro
pa3BEPHYTHIM BOIIpOCa. pacxoIuMoCTh
OTBETOM 2.Ilpoxymath JOTUKY U

IIOJIHOTY OTBETA.
3.3anucaTh OTBET, UCHOJIb3YS
YETKUE KOMITAKTHBIE
(hOpMYITUPOBKH.

4.B ciydae pacueTHOU
3aJla4M, 3aMucaTh peleHne u
OTBET

2 Haitnure 00bEM NPOAYKIIUH,
MPOU3BEEHHOM 3a BpeMs t=4 roJia, eCiu
¢ynkuus Ko66a-Jlyrnaca umeer Bua
g\(t\)=[1+t]e”

6.3. Kpurepuu u mkana oueHruBanus Ha ocHoBe bPC.
Kpumepuu u 6annvnas wkana onpedensiromes npenooasamenem

KPUTEPUU OLIEHMBAHUMA

| PE3VJIbTATB
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BAJIIAX

JlaH TONHBIN, B JIOTMYECKOW IOCIEHOBATEIBHOCTH Pa3BEPHYTHII 40
OTBET Ha IMIOCTaBJICHHBI BOMpPOC, TJ€ OH MPOJIEMOHCTPUPOBAI
3HAaHUS TIpeIMeTa B TOJTHOM OO0BeMe YYeOHOW MPOrpaMMEL,
JIOCTATOYHO TITYOOKO OCMBICIMBAET JAUCIIUIUIMHY, CAMOCTOSATEIBHO,
U UCYEPIBIBAIOIIE OTBEYAET Ha JIOMOJHHUTEIbHBIE BOMPOCHI,
MIPUBOJIAT COOCTBEHHEIE MIPUMEPHI 10 npoOJemMaTuKe
MOCTaBJICHHOTO BOIMPOCA, PEHIT MPEAIOKEHHBIE MPAKTUYECKHUE
3amaHus 0e3 omnooK

Jlan pa3BepHyTBHIi OTBET Ha IIOCTAaBJIEHHBIM BOIpoOC, TJe 30-39
oOydaromuiicss JAeMOHCTPUPYET 3HaHHs, TMNPUOOPETEHHbIE Ha
JIEKIIMOHHBIX W CEMHUHAPCKUX 3aHATHIX, a TaKXKe IOJTy4YeHHBIE
MOCPEACTBOM H3YYEHHS O0S3aTENBbHBIX Y4EeOHBIX MaTepHaloOB IO
KypCy, la€T apryMEHTHPOBAHHBIE OTBETHI, IPUBOJUT MPUMEPHI, B
OTBETE€ TMPHUCYTCTBYET CBOOOAHOE BIAJACHHE MOHOJIOTUYECKOM
peublo, JIOTUYHOCTh M TIOCIIENOBATENbHOCTh OTBeTa. (OaHAKO
JIONyCKAeTCsl HETOYHOCTh B OTBEeTEe. Pemmn mnpeaioKeHHbIe
MIPaKTUYECKHE 3aJaHUs C HEOOIBIITMMHU HETOYHOCTSIMHU.

JlaH OTBeT, CBUETEIBCTBYIOIINI B OCHOBHOM O 3HaHHUU IPOLIECCOB 20-29
W3y4aeMOll  JUCUMUIUIAHBI, OTJIMYAIONIHNICSA  HEJIOCTAaTOYHOM
rTyOMHON W TONHOTOW PACKPBITHUS TEMbI, 3HAHHUEM OCHOBHBIX
BOIIPOCOB TE€OpHH, €Ia00 CHOPMHUPOBAHHBIMU HaBBIKAMHU aHAIM3a
SBJICHUM,  MPOLECCOB, HEAOCTATOYHBIM  YMEHHUEM  J1aBaTh
apryMEHTHPOBAHHBIC OTBETHI U MPUBOIUTH MPUMEPHI, HEJOCTATOYHO
CBOOO/IHBIM BIIaJIECHUEM MOHOJOTUYECKOW PEeUbl0, JOTHYHOCTHIO H
MOCJIEIOBATEILHOCTHIO OTBETA. JlOMmycKaeTcss HECKOJIbKO OMMOOK B
COJICp’)KaHUU OTBETA U PEIICHUH NPAKTUUYECKUX 3aJaHUH.

JlaH oOTBEeT, KOTOpBIM COAEPKUT PsA CEPbE3HBIX HETOYHOCTEM, 0-19
OOHAPYKUBAIOMINI HE3HAHUE MPOIECCOB M3Y4aeMOH IMpeIMETHOM
o0nacTd, OTIMYAIOUIMICS HEriyOOKHM  pacKphITUEM  TEMBI,
HE3HAaHHWEM OCHOBHBIX BOIIPOCOB TEOpUHU, HEC(HOPMUPOBAHHBIMU
HaBBIKAMHM aHaJW3a SBJICHUH, TMPOIECCOB, HEYMEHHEM [1aBaTh
apryMEHTHPOBAHHBIE OTBETHI, CJIA0BIM BIIaJICHUEM MOHOJIOTHYECKOH
peYbI0, OTCYTCTBUEM JIOTHYHOCTH U MOCIEA0BATEIILHOCTH. BBIBOIBI
MMOBEPXHOCTHBI. PerieHne mpakTUYeCKUX 3a/laHUil HE BBIMOJIHEHO,
T.e. 00Oy4Jaromuiics He COCOOEH OTBETHTh Ha BOIPOCHI Jake Npu
JIOMTOJTHUTEIBLHBIX HABOJISAIIUX BOMPOCAX MPEnoaaBaTes.

6.4. Onrcanue MOTOJTHUTEIHHBIX MAaTepUATIOB U 000PYIOBaHUS, HEOOXOIUMBIX IJIs
BBITIOJTHEHUS POBEPOYHBIX 3aIaHUM (npu Heobxooumocmu).

Jlnist pemieHus 3a7a4 OTKPHITOro TUMA (KOHTPOJIBHBIX paboT), TECTOBBIX 3aJlaHUN
CTYAEHTY Pa3pelIacTcs UCIIOIb30BAHUE KAIBKYJIATOPA.

7. MeTOI[I/I‘IeCKI/Ie MaTepPUAJIbI IO OCBOCHUIO ITUCIIUITIIINHDBI (MOIlyJIH)

st M3y4yeHus: OCHOBHBIX BOIIPOCOB 00pa3oBaTEIbHOM MPOrpaMMmbl HEOOXOIUMO
KOHCIIEKTHPOBAaTh MaTepHUabl JICKIIUH, padoTaTh C PEKOMEHIOBAHHOM MperojaBaTeiemM
JUTEPATYpOr, a Takxke pecypcamMu HHGOPMAIIMOHHO-TEIEKOMMYHHUKAITMOHHOW CETH
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«uatepuer». st npuoOpeTeHns HaBBIKOB aKTUBHOTO MCITOJIb30BAHUS 3HAHUN MOJIE3HO
0o0Cy)X/1aTh TUIAHOBBIE W BO3HUKAIOIIME BOMPOCHI, a TAKXKE pEIIaeMbie 3a7add Ha
MPAKTUYECKUX 3aHITUSX.

Jns popMupoBaHUSI CUCTEMHOTO YCBOEHHUS AUCIUILIMHBI CIEIYET MOJIb30BaTHCA
3HAHUSMH U IPUMEPAMU U3 CMEXKHBIX JUCHUIUIMH «JIMHelHas anredpa 1 aHaIuTHYecKast
reOMETPHUsI», a TaKKe «J[UCKpeTHasg MaTeMaTHUKa.

Jns 3akpernsieHrss W3y4YEeHHOro Marepuana JaHbl BONPOCHI IO KaXIOM TeMme
JACIUILIIMHBI, HA KOTOPBIE CIEAYET CAMOCTOSITEILHO HAMTH OTBETHI.

BaxxHol cocTaBHOM 4YacThio y4eOHOIo Mpolecca B By3€ SBISIIOTCS MPAKTUUYECKUE
3ansTHs. [lpakThyueckue 3aHATHS TPOBOJSATCA TJIABHBIM 00pa3oM MO AUCIUIUIMHAM,
TpeOYIOIIUM 3aKpETUICHHUs] HaBBIKOB PELICHUsS 3a]lad, U MOMOTAIOT CTyACHTaM TriIyOxe
YCBOUTH YU€OHBIN MaTepua, IpUoOpPEeCTH YMEHHS TPUMEHSITH METOIbI MATEMATUIECKOTO
aHaM3a K PEIIEHUI0 Pa3HOOOpa3HBIX 3a/]ad, ONPEACNATh W OICHHBATh PECypchl H
CYLIECTBYIOIIUE OrPAHUYEHUsS PA3HOro poaa NpoekToB. IIpakThueckue 3aHATHS
MpeaHA3HAUYCHBI JIJI CAMOCTOATENIbHOW pabOThl CTYJICHTOB MO PEUICHUIO KOHKPETHBIX
3aaa4. Kaxpoe mnpakTUYEeCKOE 3aHATHE CONPOBOXKIACTCA JIOMAIIHUMH 3aJaHUSIMU,
BbIJIABAEMbIMU CTYJECHTAM JUISl PEIICHHS] BO BHEAYJUTOPHOE BPEMSI.

[Ipy MOArOTOBKE K MPAKTUUECKUM 3aHITHUSIM HEOOXOIUMO MPOaHAIMU3UPOBATh
KOHCIIEKT  JIGKUUHM, O3HAKOMHUTHCS C  PEKOMEHJOBAaHHOW  JMTEpaTypod IO
COOTBETCTBYIOIIIEH TeMeE, OCYIIECTBUTh MOJTOTOBKY MO PEKOMEHJIOBAaHHLIM B pabouei
nporpaMme BoIpocaMm [jIsi OOCYKIEHHUS TeMbl, BBIMOJHUThH JOMaliHee 3afaHue (Impu
HEOOXOJIMMOCTH).

HeobxoaumMo mOMHUTB, UTO Ha JIEKIIUHU OOBIYHO PACCMATPHUBAETCS HE BECh MaTepHall,
a TOJBKO ero yacth. OCTanbHas €ro 4acThb BOCIIOJHSETCA B MPOILIECCE CAMOCTOSITENbHOMN
paboThl. B cBsi3u ¢ 3TMM paboTa ¢ peKOMEHI0BaHHOM TUTEepaTypoit oos3aTenbHa. Ocoboe
BHUMAaHHE TIPU 3TOM HEOOXOAMMO OOpaTUTh Ha COJEP)KAHHE OCHOBHBIX IMOJOXKEHUU H
BEIBOJIOB, OOBSICHEHHE SBICHUW W (DaKTOB, YSCHCHHE TPAKTHUYECKOTO TPUIIOKCHUS
paccMaTpUBaEMbIX TEOPETUYECKUX BOMPOCOB. B mpoiiecce 3Toit paboThl CTYACHT NOTKEH
CTPEMUTHLCS MOHATH U 3aIIOMHUTH OCHOBHBIE MOJIOKEHUSI pAaCCMAaTPUBAEMOr0 MaTepuania,
MIPUMEPHI, MOSCHSIONINE €ro, a TaKXke pa3o0paThCcs B WILIIOCTPATUBHOM MmaTepuaie. B
MPOIIeCCe MOJTOTOBKHU K 3aHIATUSIM PEKOMEHTYETCSl B3aUMHOE 00CYKJICHUE MaTepualia, BO
BpEMsI KOTOPOT'O 3aKPEIUISFOTCS 3HAHUS, a TAKXKE MTPUoOpeTaeTcs MpaKkTUKa B U3JI0KESHUH
U pa3bsICHEHUU MOJYYEHHBIX 3HAHUM, pa3BUBaeTCs peyb. [Ipu HE0OXO0AUMOCTH ClieTyeT
oOpaiarbcs 3a KOHCYJIbTallMel K MPerno/1aBaTesito (B TOM YUCIIE M0 3JIEKTPOHHOM 1MoYTe).
[Inanupyss KOHCYJIBTAIMIO, HEOOXOJAMMO XOpOIIO MPOJyMaTh BOMPOCHI, KOTOPHIE
TpeOyIOT pa3bsCHEHUS. 3aKaHUMBATh MOJATOTOBKY CJIEIYeT COCTaBJICHHEM IIJlaHA
(KOHCIIEKTa) MO U3y4aeMOMYy MaTepuairy (BOOpocy). OTO IMO3BOJIIET COCTABUTh
KOHIICHTPUPOBAHHOE, CKaTOE MPEACTABICHUE MO U3yYaEMbIM BOMPOCaM. 3aMUCU UMEIOT
MIEPBOCTETICHHOE 3HAYEHUE JIJISI CAMOCTOSITEIbHOW PaboThl CTyneHTOB. OHU MOMOTAIOT
MOHATh TOCTPOCHUE M3YyYaeMOIr0 MAaTE€pHUANId, BBIACIUThH OCHOBHBIE IOJIOXKEHHUS,
npociieuTh ux Joruky. KpoMme toro, BejeHue 3amuceid cmocoOCTBYET MPEBPAIICHUIO
YTEHUS B aKTUBHBIN MPOLIECC, MOOMITU3YET, HAPSAY CO 3pPUTEIBHON, U MOTOPHYIO aMSTh.
Crnenyer NMOMHUTB: y CTYAE€HTA, CUCTEMATHUYECKH BEAYIIETO 3allMCH, CO3JAETCS CBOM
WHJIUBUAYAJIbHBIA (OHJ METOJAMYECKUX MaTEpPUaAlIOB JJisi OBICTPOrO TOBTOPEHUS
U3YYEHHBIX BOMPOCOB, JJIsi MOOUIIM3AIMKM HAKOIUICHHBIX 3HaHHK. OCOOEHHO Ba)KHBI U
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IIOJIE3HBI 3allMCU TOTJA, KOrZa B HUX HAXOMAT OTPAXEHHUE MBICIM, BO3HMKILIWE IIpU
CaMOCTOSITEILHOM paboTe.

[locne u3ydeHus 0a30BBIX TEM Kypca MPOBOJAUTCSA TEKYLIMH KOHTPOJb 3HAHUUI
CTYJIEHTOB B BHJIE ONPOCA WJIA NUCbMEHHOTO TECTUPOBAHUA. TUIOBBIE TECTHI U 3a1aHUS
N0 TeMaM JHMCLUMIUIMHBI TPHUBEACHBI B CIELHMAIBHOM pas3fese JaHHOH pabdoueid
IIPOTrPaMMBL.

[ToaroroBka K TEKyIIEMY UM IMTPOMEKYTOUYHOMY KOHTPOJIFO MPEAINOIAracT U3y4eHue
MIPE/ICTABIICHHBIX BOIPOCOB K 3K3aMeHY, paOOTy HaJ TecTaMH, MPEICTaBICHHBIMHU B
JaHHOM paboyeil mporpaMMme, BBIIIOJHEHUE CEMECTPOBOM MPOEKTHOM paboThI 110
IPUMEHEHUI0 CHUCTEMHOI0 MOJXO0Ja M METOJIOB CHUCTEMHOrO aHajiu3a K BbIOpaHHOU
CUCTEME.

8. YueOnas mureparypa u pecypcbl HHGOPMALIMOHHO-TEJIEKOMMYHUKANIMOHHOM CETH
HNutepuer

8.1. OcHosnas numepamypa

1. Maremarnueckuii ananu3 [DnekTponnsiid pecypc]/ H. L. Kpemep, b. A. Ilytko, 1. M.
Tpumus ; otB. pen. H. 1. Kpemep - yueOHUK 1 TPaKTUKYM JIsl aKaJIeMUYECKOTro OaKaaaBpuara :
[B 2 u.] -M.:FOpaiit, 2023. - 389 c¢. URL: https://urait.ru/bcode/530543(nata obpaiieHus
12.04.2025) — PexxuM gocTyna: mo MmOaIMuCcKe.

2. Makapos, C. W., Bpiciias MaremMaThka: MaTeMaTHYEeCKUM aHAIW3 W JIMHEHHAas
anredpa : yuebnoe nocodue / C. 1. Makapos. — Mocksa :KuoPyc, 2024. — 320 c. —
ISBN 978-5-406-13446-7. — URL: https://book.ru/book/954837 (mara oOparmieHus:
12.04.2025). — TeKcCT : 3AEKTPOHHBIMN.

3. Manyrun, B.A.MartemaTuueckuil aHamu3 I SKOHOMHUCTOB: Y4YE€OHUK U
MPaKTUKYM JUIsl cpeHero npodeccruonansuoro oopazosanus/ B.A.Manyrun.— 3-e usn.,
nepepad. u gom.— MockBa: M3parensctBo IOpaiit, 2024.— 557c.— (Beicuiee
obOpazoBanue).— ISBN  978-5-534-17808-1. — Tekct : d2JIEKTpOHHBIA //
Oo6pazoBarenbHas 1argopma IOpaiit [caiir]. — URL:https://urait.ru/bcode/538306
(mara obpamenus: 12.04.2025).

Bce nctouHnky OCHOBHOU JIMTEPATYPHI B3aUMO3aAMEHSIEMBL.

8.2. lononnumenvuasn numepamypa

1. Nnpun, B. A. Marematnueckuii ananus B 2 4. Yacte | B 2 kH. Kaura 1 : yueOHuK
JU1s akajiemudeckoro Oakanaspuata / B. A. Unwun, B. A. CagoBununit, b. X. CenioB. —
4-¢ uzn., nepepad. u gon. — MockBa : UzparensctBo IOpaiit, 2019. — 324 ¢. —
(bakanaBp. Axanemuueckuit kypc). — ISBN 978-5-534-07067-5. — Tekct
anexktpoHHbIi // DBC FOpaiit[caiit]. — URL: https://biblio-online.ru/bcode/437203

2. ®uxtenroisl, .M. OCHOBBI MATEMATHYECKOTO aHAJIM3a : YYEOHHK : B 2 YacTax /
[."M. ®uxtenronsil. — 11-e uzn., crep. — Cankr-IlerepOypr : Jlans, [0. 1.]. — Yacts 1
—2019.—444 c. —ISBN 978-5-8114-0190-1. — TekcT : 37€KTpOHHBIN // DAEKTPOHHO-
oubnuoreunas cucrema «Jlanpy : [caiiT]. — URL: https://e.lanbook.com/book/112051

3. YHupckuit B.I'., unun K.FO.MaremaTuueckuil aHaiu3 U MHCTPYMEHTAIbHBIE
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MeTOJIbl penieHus 3aaad, Kuur 1 u 2, M.:J1e10,2019.-462 ¢ u 270c.

4. Nemunosuu b.I1.COopHUK 3a7a4 U yIIpa)kKHEHUH IO MAaTEMAaTUYECKOMY aHAU3Y.
M.:Actpens, 2003, 559 c.

5. Kyapssues, JI.[I. Kpatkuii kypc marematuueckoro aHanusa : y4deOHuk / JII.
KynpsiieB. — 4-e¢ uzz., nepepad. — Mockpa : ®USMATIIUT, [6. r.]. — Tom 1 :
JuddepenunanbHoe U MHTETpaIbHOE UCUUCICHUS (DYHKIIMI OAHOW epeMeHHOM. Psbl
— 2015. — 444 c. — ISBN 978-5-9221-1585-8. — Tekcr : snexktpoHHbiii // Jlans :
aeKTpoHHO-O0ubMoTeunas cucrema. — URL: https://e.lanbook.com/book/71994

8.3. HopMmaTuBHBIE ITpaBOBbIE JOKYMEHTHI U HHASI [IpaBOBasi HHMOpMaIIHs
He ncnone3yrores

8.4 NHTepHeT-pecypesl
OOyuaronuMest  o0ecrieueH  jgoctyn k watepuanam kypca B CJIHO Axkagemuu
http://Ims.ranepa.ru, a Tak ke 4epe3 CaluT Hay4YHOUW OMOIMOTEKH K CIETYIOUIUM MOIMUCHBIM
AIIEKTPOHHBIM pecypcam:
Pycckoaszviunbie pecypcol
- DJIEKTpOHHBIE YUeOHUKH IIEKTPOHHO-O0nOMnoTeunoi cucremsl (OBC) «A4ibyxe»

- DJIEKTPOHHBIE YUYEOHUKHU AIEKTPOHHO-O0nbOInoreunoit cucremsl (ObC) «fOpatim»
- DJIEKTPOHHBIE YUEOHUKHU 3IEKTPOHHO-O01OMMoTeuHoi cucrtemsl (OBC) «Jlanvy

- DJIEKTPOHHBIE YUEOHUKH IIEKTPOHHO-O0nOMMoTeuHol cucremsl (ObC) «ZNANIUM. COM»
- DJNIEKTPOHHBIE YUeOHUKHU 3IeKTPOHHO-O0nOInoreunoi cuctemsl (ObC) «BOOK.RU»
- DJIEKTPOHHBIE YUeOHUKHU 3IEKTPOHHO-01OMoTeuHol cucremsl (ObC) «/IPRSMARTy

9. MartepuajibHO-TeXHHYeCKas 0a3a, HH(POPMAaIlHOHHbIE TEXHOJIOTUH,
NMPorpaMMHoe odecrnevenre U MH(POPMAIHOHHbIE CIIPABOYHbIEC CHCTEMbI

Ne /o HaumeHnoBanue

1. | Cnenuanu3upoBaHHbIE 3aJIbl 7S IPOBEJCHUS JIEKIIUH, OCHAILIEHHbIE IEPCOHATBHBIM
KOMITBIOTEPOM/HOYTOYKOM M MYJIbTUMEIUHHBIM MPOESKTOPOM
2. | Ayauropuu 1 KOMIOBIOTEpHBIE KJIacChl, 000PYAOBaHHbBIE TOCAIOYHBIMU MECTAMH U
MEePCOHANBHBIMU KOMIIBIOTEPAMU C BBIXOJIOM B MIHTEepHET [1sl IpoBeieHus
NPAaKTUYECKUX 3aHITUI
3. | «MTC Jlunk» — poccuiickas miuaTdopma AJis OHJIaHH-KOMMYHUKALUN U
COBMECTHOM paboTsl koMaHs ; «Sunexc TenemocT» — cepBuc s
BUJCOKOH(pepeHmil oT Anaekca; J-meccenxep
4. | TexHuueckue cpesicTBa 0Oy4YEHUs: IePCOHAIbHBIE KOMITBIOTEPHI; POrpaMMHbIE
CpencTBa, obecreunBarolue NpocMoTp Buaeodaitios B popmarax AVI, MPEG-4,
DivX, RMVB, WMV, nporpammsl /i paboThl ¢ 3JIEKTPOHHBIMH TaOIUIIAMU /IS
00paboTKH, aHAJIN3a ¥ BU3YAJIU3alMH JTJAHHBIX; COOTBETCTBYIOIINE OHJIAMH-
MHCTPYMEHTHI JJIs1 HOCTPOEHUSI MHTEIJIEKT-KapThl M MOJIEIEH B pAa3JIMYHbBIX HOTALUAX
5. | Hayunas 6ubimoteka (B T.4. 3JIEKTPOHHBIE HH(POPMAIIMOHHBIE PECYPChl HAYIHOU
OnOIMOTEKH)
6. | C1O0 Axangemuu https://Ims.ranepa.ru/
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