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1. Heau v 3a1a4u U3yUYeHUS] TUCHHUIJIMHBI (MOTYJIs)

1.1 Ilessb oCBOEHMSI AUCHUTITTHHBI

Henmn ocBoeHUs JMCUUIUIMHBI — ONpEAENeHbl  (elepadbHbIM  TOCYAapPCTBEHHBIM
CTaHJAapPTOM BBICIIETO0 OOpa30BaHUs IO HAINPABICHUIO MOATOTOBKHM «MaTemaruka», B pamMKax
KOTOPOU MPENOJAETCSA TUCLUIIIMHA.

HenssMu ocBOEHUS AUCHUILINHBI «MaTteMaTHUeCKU aHalu3» SIBISIIOTCS (DOPMUPOBAHHE
MaTeMaTH4YEeCKON KYJIbTYphl CTYJCHTOB, (yHIAaMEHTaJbHasl MOJATOTOBKA CTYJCHTOB B OOJIACTH
MaTeMaTHYECKOr0 aHajlu3a, OBJAJCHUE COBPEMEHHBIM allapaToM MaTeMaTH4YeCKOro aHajIn3a
JUId  JaJbHEHIIEero UCHOJb30BaHUS B JPYrUX OOJacTsIX MaTeMaTH4YecKOoro 3HaHUs U
JUCLMIUIMHAX €CTECTBEHHOHAYYHOTO COJIEPyKAHUSI.

1.2 3agauu AU CUMIIIMHBI

[Ipn ocBoeHUM aucIMILUIMHBI «MaTeMaTHYeCKUl aHAJIW3» CTaBITCS CIENYIOLIUE 3aa4u:

BbIpa0OTKa O0IIeMaTeMaTH4eCKOW KyJabTypbl: YMEHUE JIOTUYECKH MBICIUTH, IPOBOIUTH
JI0Ka3aTeIbCTBA OCHOBHBIX  YTBEpPXKJECHUN, YCTAaHABIMBATh JIOTUYECKUE CBSI3U  MEXIY
MOHSATUSMH, TIEPEBOUTH 33]]a4H M UX PEIICHHS Ha SI3bIK CUMBOJIBHBIX BHIYUCIICHHI;

(¢hopMHpoBaHHME 3HAHUN O JIEHCTBUTENBHBIX YMCIAX M ONEpalusaX ¢ JAeHCTBUTEIbHBIMU
qHClIaMu;

dbopmMupoBaHHEe 3HAHWUW O CBOWCTBAax TMPEIEIIOB IIOCIENIOBATEILHOCTEN W MPEACIIOB
bynxumii;

OBJIaJieHue MeTogamMu AuddepeHupoBannus QyHKUUNA OAHOM M MHOTUX MEPEMEHHBIX;

(hopMHpOBaHNE HABBIKOB MPUMEHEHUS AUPPEepeHInaNbHOIO UCUUCIEHUS K
UCCIIEIOBAaHUIO QYHKIHMM U B TEOMETPUUYECKUX MPUIIOKEHUSIX;

OBJIaJIECHUE OCHOBHBIMM METOJIaMU HWHTETPUPOBAaHUS (QPYHKUUH OJHOW UM MHOTHX
MEPEMEHHBIX.

[Tonyuaemble 3HAHUS JieKaT B OCHOBE MaTeMaTHUECKOro oOpa3oBaHHs M HEOOXOIUMBI
JUIS TOHUMAaHMS U OCBOEHUS BCEX KYPCOB MaTeMaTHKHU, KOMIIBIOTEPHBIX HAYK U UX MPHIIOKECHHH.

1.3 MecTo nuciumJInHbI (MOAYJis) B CTPYKTYpe 00pa3oBaTeibHON MPorpaMMbl

JucnuminHa «MareMaTHYeCKHil aHalli3» OTHOCHUTCA K ©Oa3oBoM dwactu bioka 1
"Muctummuabl  (MOaynH)" y4eOHOrOo IUIaHa W SBISCTCS JUCIHUIUIMHOW 10 BBIOOpY. B
COOTBETCTBUH C pabouYuM YYeOHBIM ILJIAHOM AWCIHMILIMHA u3ydactcs Ha 1-2 kypcax (1-4
CeMEeCTpBI) N0 OYHOM popme 00yueHus. Bua npoMexyTouHo# aTTecTalu: 3a4eT U SK3aMeH.

Mecto kypca B mpodeccHOHaNbHON NOJAroTOBKE OakaliaBpa OMPEIENsSeTCsS POJIBIO
MaTeMaTH4eCKOro aHaiu3a B (OPMUPOBAHMU BHICOKOKBAIM(DUIIMPOBAHHOTO CHEIHAIUCTA TI0
HampaBlieHHI0 «Marematuka». [[1s ycHemHoro OcBOEHHUS AWCHUUIUIMHBI JIOCTATOYHO 3HAHUUN
IIKOJIBHOTO Kypca anreOpbl M Hayal aHanu3a, reoMeTpuu. JlaHHas AMCUUIUIMHA SIBISETCS
OCHOBOTOJAramme A JajdbHEeHWIIero W3y4eHUs [AUCHUIUIMH BBICHICH MaTeMaTUKu U
MEXaHUKH. MareMaTuyecKkuil aHaiu3 WCIHOJB3yeTCd NpU H3ydeHHH AuQQepeHInanbHbIX
ypaBHeHu#, «KoMmrekcHblil aHanu3», Teopun AudQepeHualIbHbIX YPaBHEHUNH C YaCTHBIMU
MPOU3BOJHBIMHU, TEOPUU HHTETPAJbHBIX ypaBHEHUH, uddepeHunaIbHOl TeOMETPUN U
TOTOJIOTUY, BapUAIMOHHOTO HCUYMCICHHS, (PYHKIMOHAIBHOTO aHallM3a, TEOPUU BEPOSTHOCTEH,
MPUMEHEHHE aHAIUTUYECKHX (YHKIUN B 3aJadax MeXaHukd, «Meroabl Teopuu (GyHKIUN B
MaTeMaTH4YeCKOM MOJIETUPOBaHUIY, « HaydHbIe OCHOBBI IIIKOJILHOTO Kypca MaTeMaTUKI.

1.4 TlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs 10 AMCHHUILINHE (MOAYJII0),
COOTHECEHHBIX C INIAHMPYEMBIMH Pe3yJIbTATAMH OCBOCHHUSI 00pa30BaTe/IbHON MPOrPaMMbI

W3yuenne paHHOM y4yeOHON JOUCHMIUIMHBI HampaBieHO Ha (QopMupoBaHHE Yy
oOyJaromuxcs CIeAYIONMX KOMITETSHIHN:

KOI[ 1 HAMMCHOBAHHEC I/IH,HI/IKaTOPa* JOCTHXXCHUA

Pe3ynbTaTel 00yUeHMS O AUCIUILIHHE
KOMIICTCHIINH Y ya AUCIL

OIIK-1 CnocoGen npuMeHsiTh GpyHIaMEHTAIbHbIE 3HAHMS, MOJTy4YeHHbIe B 00JaCTH MaTeMaTHYeCKHX U
(1J1M) eCTeCTBEHHBIX HAYK, M HCII0JIb30BATh UX B IPO(eCCHOHAIBHOI 1eSITeJIbHOCTH

OIIK-1.1. ITpumensier 6a30Bble 3HAHMS, | 3HaeT CcrmocoObl pEIIeHWS] TUIOBBIX 3aJad C Y4ETOM




KOI[ 1 HAMMCHOBAHHC I/IHZ[I/IKEITOpa.>l< JOCTHXKCHUA
KOMIICTCHIINH

P€3yJ'H)TaTI)I 06yq€HI/I$I 10 JUCHUILIINHE

MTOJTyYCHHBIC B 00JIACTH MaTeMaTHICCKUX H(HITH)
€CTECTBEHHBIX HaYK

OCHOBHBIX ITOHATHH 1 06IIII/IX 3aKOHOM€pHOCT€ﬁ

VYmMmeer MPUMCHATH MMOJTYUYCHHBIC HABBIKU B APYIUX 00J1acTIxX

MaTEeMaTHYCCKOro 3HaHUA n JUCHHUIITTHHaX
C€CTCCTBCHHOHAYYHOI'O COACPIKaHUA
Bﬂaz[eeT HaBbIKaMH MMPUMECHCHUA MaTEMAaTHUYCCKOI'O

armapara B JPpYrux 00J1aCTAX MAaTeMaTHYECKOro 3HAHUSA U
JUCHUINIMHAX €CTCCTBCHHO-HAYYHOI'0 COACPIKaAHUA

OIIK-1.3 AHanu3upyeT 1 MpUMEeHseT HaBbIKU
BBIOOpa METOOB PEILCHUS 3a1a
npodecCHOHAILHON JIEeATENbHOCTH Ha OCHOBE
TEOPETUYECKUX 3HAaHUH

3HaeT MEeToNbl IONyYeHHE aKTyaJIbHOH WH(OpManuu o
MIPUMEHEHUH CPEJICTB MaTeMaTHYECKOr0 aHaIN3a

VMeeT moab30BaTHCH CIIpaBOYHbBIMU U O6y‘-IaIOI_[II/IMI/I
pecypcaMu jid pCHICHUA pa3IMYHBIX 3aJia4 B objacTu

MaTEeMaTHYCCKOr'o aHajin3a

BnaaeeT HaBbIKaMU CO3daHUsA CTaHAAPTHBIX Moz[eneﬁ JJIsL
pCuICHU MPUKIAaJHbIX 3a/1a4

IIK-1 Cnioco6en pemaTts aKTyaJbHble H BayKHbIE 321249 PyHAAMEHTAIBHON U MPUKJIATHONH MaTeMAaTHKH

TIK-1.1. 3HaeT OCHOBHEIE NOHATHA, UJICU U 3Haer BO3MOXHOCTH MOCTPOCHUSA CTaHJapTHBIX

MeTonbl  (hyHJaMEHTATBHBIX MaTEMAaTHYECKUX | MaTeMaTHYeCKHUX MoeJield METOJlaMH MaTeMaTHIECKOro
JMCIUIUINH ISl pelIeHust 0a30BbIX 3a/1a4 aHaJI3a, BO3MOXKHBIE C(epbl UX MPUITOKEHUH
Ymeer HCI0JIb30BaTh CTaH/JapTHbIE MOJIENH
MaTeMaTUYECKOI0 aHaJIM3a JJIs PELUEHUs] NTPUKIAJIHbIX
3a1a4
Bnaneer HaBBIKAMU IPUMEHEHHUS METO/I0B

i depeHInanTBEHOro ¥ MHTErPaIbHOI'0 HCUUCIICHUS

IK-1.3 Nmeer HaBBIKU peleHus
MaTeMaTHYeCKUX  3a/1a4,  COOTBETCTBYIOIINX
KBaIM(UKAIUK, BO3HUKAIOWINX NIPU NIPOBELCHUU
HAaY4YHBIX U IPUKJIAJHBIX UCCIIEI0BAHHUIT

3HaeT GOpMYIIMPOBKH U J0KA3aTENbCTBA YTBEPIKACHHIA
YMeer nIprMeHsITh TONTy4eHHbIE HaBBIKH B JIPYTUX 00JIACTsIX
MaTEeMaTHYECKOr0 3HAHUA u JUCHHTUTHHAX
€CTECTBEHHOHAYYHOT'0 COZCPIKAHNUS

Braneer HaBpIKaMHU pemeHnss MaTeMaTHIECKUX 3aa4

Pe3ynbrarhl 00yueHHs MO MUCHUIIMHE JOCTHTAIOTCS B paMKaX OCYIICCTBICHHS BCEX
BHJIOB KOHTAKTHOM M CaMOCTOSITEIIbHOW pPaOOThI OOYYarONmIMXCsl B COOTBETCTBHH C
YTBEP)KJICHHBIM Y4€OHBIM TIJIAHOM.

NHmukaTopbl  JOCTHOKEHHMSI  KOMIIETCHIIMH  CUMTAIOTCS
JOCTH)KCHHHM COOTBETCTBYIOIIUX UM PE3YJIbTaTOB O0yUYCHUSI.

c(OpMHUPOBAHHBIMU  TIPH

2. CTpyKTYpa M cojiep:KaHHe U CHUTITHHBI

2.1 PacnipenesieHue TPYyI0EMKOCTH JUCHUIIMHBI 110 BHAaM padoT

Obmas Tpyno€MKOCTh JUCHMILIUHBI cOCTaBisieT 25 3aueTHbIX eaunuil (900 wacoB), ux
pacnpezeneHue no BugaM paboT mpenactaBieHo B Tadnuie. OO0ydyeHue BeAETCS TOIBKO B OYHOM

dbopwme.

Bunst pabot Bceero 1 cemectp | 2cemectp | 3cemectp | 4 cemectp
JacoB (dacern) ("acern) (qacer) (gacer)

KonrakTHasi padoTa, B TOM YHCJIE: 430 108,5 118,5 108,5 94,5
AyauTOpHBIE 3aHATHS (BCETO0): 402 102 108 102 90
3aHATUSA JEKIMOHHOI O THUIIA 190 50 54 50 36
11a00paTOPHBIC 3aAHATHS 212 52 54 52 54
MPaKTHYECKUE 3aHATUS - - - - -
CEMUHAPCKUE 3aHATHS - - - - -
Wnas KOHTAKTHasA padoTa:
KonTtpons camocTosTensHONU pabOTHI
(chl; p 26 6 10 6 4
IIpomexyrounas arrecramms (MKP) 2 0,5 0,5 0,5 0,5
CamocTosiTesibHasi padoTa, B TOM 290,2 62.8 1158 62.8 40,8
qucie:
[IpopaboTKka ¥ MOBTOPEHHUE JIEKIIMOHHOTO
MaTepuaa i MaTepraja yIeOHUKOB U 60,2 12,8 21,8 12,8 12,8
y9e0HBIX TOCOOHIt




ITOJITOTOBKA K J1a00PAaTOPHEIM H 84 18 36 18 12
MIPAKTHICCKUM 3aHATHIM
MOJITOTOBKA K KOJUIOKBUYMaM 48 12 18 12 6
BrImmoniHeHHE JOMaNTHUX 3aJaHUI 54 12 24 12 6
(ToaroTOBKA COOOIIEHUH, TIPE3EHTALINI)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 36 8 16 8 4
Kontpoas: 187,8 447 53,7 447 447
IToaroroBka k 3auery 40 10 10 10 10
HOZ[FOTOBKa K 3K3aMeHy 147,8 34,7 43,7 3477 34,7
Oomas yac. 900 216 288 216 180
TPYI0EMKOCTh B TOM YHCJIE

KOHTAaKTHAN 422 108,5 118,5 108,5 94,5

padora

3a4. e 25 6 8 6 5

2.2 Conepxanue TUCIHUNIHHBI

Pacrnipenenenne Bu10B yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3/ieiaM JUCIUIIINHBL.
Paznens! qucuunimuHel, u3ydaemsle B 1 cemectpe (ouHas popma oOyueHus)

KonmuecTBo yacos
Bueayaur
No HaumeHoBanue paszzienon AymuTophas OpH};iI
Bcero pabora
pabora
J I13 JIP CPC
1. Bsenenue B ananus 18,8 6 6 6,8
2. [penen pyHkimn 52 16 16 20
3. [pocreiitue neMeHTapHble QYHKIMN 38 8 20 10
4, HenpepbiBHbIE QYHKIIHM. 28 12 4 12
5. UYuncioBbie psiibl 20 8 6 6
UTOI O no paszdenam oucyuniunvl 156,8| 50 52 54,8
Kontpoms camoctostensHoi pabots! (KCP) 6
ITpomexyrounas arrecranus (MKP) 0,5
IToxroroBka K TeKymeMy KOHTPOIIO 8
[loaroroBka K 3auery 10
[oaroroBka K dK3aMeHy 34,7
OO01iast TpyJOEMKOCTb 10 JUCIUIUTHHE 216
Pa3nensl aucuuniauHbl, u3ydaembie Bo 2 cemecTpe (ouHast popma oOyueHus)
KomnuaectBo yacos
Bueaynurt
Ne HaumeHnoBanue paznenos AyautopHas OpH};JI
Bceero pabora
pabora
J 113 JIP CPC
6. Juddepentmpyembie GyHKIUHA 42,8 | 16 10 16,8
7. [Mpunoxenns audepeHnaTLHOr0 HCUUCICHHS 31 8 10 13
8. Heonpenenennsiii MHTErpa 37 9 10 18
9. Omnpe/eseHHbI HHTErpa 39 9 10 20
10. |HecoOcTBeHHBIC HHTETPAIIBL. 29 5 6 18
11. |DyHKIMOHATBHBIC TOCIEIOBATEIBHOCTH U PSI/IbL. 29 7 8 14
HUTOI'O no pazoenam oucyuniumsl 207,8| 54 54 99,8
Kontpomns camoctostensHol padoTsl (KCP) 10
ITpomexyrounas arrecranus (MKP) 0,5
IToaroroBka k TEKyIeMy KOHTPOIIO 16
IToaroroBka Kk 3auery 10
IloaroroBka k 3K3aMeHy 43,7
OO1mas TpyJ0EMKOCTb 1O JUCIUIIINHE 288




Paznensl qucuuiuiHel, n3ydaeMeie B 3 cemectpe (ouHas opma oO0ydeHus)

KonuuectBo yacos
Bueayaut
Ne HaunmenoBanue pasaenos AYRHTOPHas opH}Zi
Bcero pabora
pabora
J 113 JIP CPC
12. |DyHKIMU HECKOIBKUX MIEPEMCHHBIX 40,8 | 14 14 12,8
13.  |duddepennmpyemMocts QyHKINI HECKOIBKIX MEPEMEHHBIX 58 20 20 18
14.  |MHTerpainsl, 3aBUCSIINE OT MapamMeTpa 20 4 4 12
15.  |KpaTHble HHTETPAIBI 38 12 14 12
HUTOI'O no pazoenam oucyuniurvl 156,8| 50 52 54,8
Kontpons camocrositenbHoi pabotsl (KCP) 6
ITpomexyrounas arrecranus (MKP) 0,5
IoaroroBka K TEKyIIeMy KOHTPOJIO 8
[loaroroBka k 3auery 10
ITonroroBka K sK3aMeHy 34,7
OO01m1ast TPy10EeMKOCTb TI0 TUCITUILIHHE 216
Paznenst qucuunnuHel, n3ydaemsele B 4 cemectpe (ouHasi hopma 0OydeHuHsl)
KonuuectBo yacos
Bueayaur
Ne HaumeHoBanue paszzienon AymuTophas opﬂ}gf
Bcero pabora
pabora
J 13 JIP CPC
16. |KpuBosmHeiiHbIE U TOBEPXHOCTHBIE HHTETPAJIbI 38 12 14 12
17. |OnemeHTHI TEOPUU MOJIS 28 6 12 10
18. |lIpencraBienue GpyHKUMH psinamu 60,8 | 18 28 14,8
UTOI O no pazoenam oucyuniunvl 126,8| 36 54 36,8
Kontpoms camoctostensHoi pabotsl (KCP) 4
[Tpomexyrounas arrecrauus (MKP) 0,5
[ToaroroBka K TeKyLIeMy KOHTPOJIIO 4
[loaroroBka K 3auery 10
[oaroroBka K dK3aMeHy 34,7
OO01iast TpyJOEMKOCTb M0 JUCIUIUTHHE 180

IMpumeuanue: JI — nekuun, [13 — mpakruyeckue 3aHstus / cemunapsl, JIP — mabopaTopHbie
3ansaTust, CPC — camocrositenpHas paboTa CTyIeHTa

2.3 Conep:xaHue pa3/iesioB THCHUILIAHBI
2.3.1 3ausaTus JEeKIMOHHOr0 THIIA

HaumenoBanue pasnena N dopma TeKyIIero
pasit Temaruka 3ausTaii / pabot P
(Temsr) KOHTPOJIA

1. | Bgenenue B ananu3 |CTpyKTypa Te€OpeM, HEOOXOAUMBIC U
JI0CTaTOYHbIe yCIoBuUs. Jlornueckue CUMBOJIBL.
[IpenMer MaTeEMaTHUECKOTO aHAJIN3A.
MHoxecTBa U ollepalvy HaJl HUMU. PYHKyuu:
oToOpakeHus, 00pas, mpooOpas, rpapux.
Knaccbl QpyHKIMIA: TOCIIe0BATENBHOCTD,
qucaoBast (yHKLHUS, B3aUMHO OJJHO3HAYHOE YO
otoOpakeHue. Oneparuu: CyXeHue,
KOMIIO3UIIUS, ajredpanyecKie oneparum.
Omnpenenenrne MHOXKECTBA AEHCTBUTEIbHBIX
yucen. OrpaHndeHHble MHOKECTBA. TouHast
BEPXHSISI U HIKHSS IpaHb. ApudMeTrueckue
omepanuy HaJ yuciaamMu. AKcuomMa




HanmenoBanue paznena
(Tembr)

Tematuka 3aHsTHIi / paboT

®dopma TeKyILero
KOHTpPOJA

HEIPEPBIBHOCTH.

[Ipenen GpyHkum

beckoHeuHO Masble OCIEN0BATENBHOCTH
CoiicTBa 6eckoHeuHo ManbIX. [Ipenen
nocnenosarenabHocTu. CBoMcTBa Mpesena:
€IMHCTBEHHOCTD, AJITe0pandecKue orepalum,
HepaBeHcTBa. [IpenenbHas Touka. beckoHeuHO
masbie Gyrkmun mpu x — a, lim f(X) .

X

—a
CoiicTBa: anredpanyecKue omnepany,
HEPABCHCTBA, KOMITIO3UIIUA. DKBHUBaJIECHTHOCTD
onpenenenui npeaena no Komw u no I'eiine.
Kpumepuu cywecmeosanus npedena
nocneoogamenbHocmu.: Ipeae MOHOTOHHOM

nocienosatensHocty, 1M X, lim X,
nN—o0 n—o0

Alim < lim X,= lim X, xpurepnii Komm.

Nn—oo n—oo n—oo

Kputepuu cymecrsoBanus lim f (x) —

X—a
aHAJIOTH KPUTEPHUEB TSI TIOCIIE0BATEIIBHOCTEH.
CpaBHeHHE OECKOHEYHO MaJIbIX, «O», «0».
OKBUBaJICHTHEIE OECKOHEYHO Majble. IloHsaTre
00 aCUMIITOTHKE ¥ ACHMIITOTHYECKOM
pa3lIoKEHUH.

[Ipocreitmme
3JIEMEHTapHbIE

byHKIIIN

Tpuronomerpudeckue GyHKIIUU. ACUMIITOTHKA.

X
Omnpenenenne & st pallMOHATIBHBIX U
uppanuoHalbHbIX X. CBOMCTBA. ACUMIITOTHKA.

ITIK

HenpepriBHbie
byHKIMH

HenpepbIBHOCTD 31€MEHTapHBIX (DYHKIUI.
[TpuHIMI BIOKEHHBIX OTpe3KOB. [Ipunuumn
bosbiano-Beiiepuirpacca. CBoiicTBa
HENPEPBIBHBIX HA 3aMKHYTOM OTpPE3Ke
GYHKITUH.

Monomonnvle ¢pynkyuu. Touku pa3pbiBa,
HENPEePHIBHOCTH MOHOTOHHOM (PYHKIIUU.
HenpepbsiBHOCTH 00paTHON (YHKITHH.
Ilepuoouueckue ¢pynxyuu. llepuoanueckoe
npoaokeHue. CBOMCTBA MEPUOIOB.

YO

Yucnossie pAabL

Kpurepuii cxonumocTy, TpU3HAK CPaBHEHUSI.
Psagpl ¢ monoxurenbHbIMU WwieHaMu. [Ipu3Haku
Komm u /lanambepa. AGCOTIOTHO U YCIOBHO
CXOJIAIINECS PSJIBL.

I1IK

Huddepenuupyemoie
GbyHKITII

JuddepeHnnpyeMocTs ¥ MPOU3BOIHAS.
Teopema 0 HamIy4dIlIEH JIOKAIbHON
anmpoKcUuManuy. Teopemsl O IPOU3BOIHBIX:
asnreOpanyeckue ornepanuu, KOMIO3UIHS,
oOparHas ¢pynkuus. [IpouszBoansie
asieMeHTapHbIX QyHKUUH. [IpousBoHbIE U
muddepeHnnans BeICIINX nopsaakos. Teopema
®epma, Jlarpanxa (crneacTBue — TeopemMa
Pomns). @opmyna Teitnopa. Paznoxenue

vVO, MJI, K




HanmenoBanue paznena
(Tembr)

Tematuka 3aHsTHIi / paboT

®dopma TeKyILero
KOHTpPOJA

AIIEMEHTAPHBIX PYHKITHI.

[Ipunoxenus
mddepeHnnanbHOTO
WCYHCIICHUS

MOHOTOHHOCTb. JIOKAJIbHBIN 3KCTPEMYM.
Bemmykinocts. HepaBencrsa. Pemenue
YpaBHEHUM.

YO

Heonpenenenupiit
HHTETrpaj

[onsiTne mepBOOOpa3HOI M HEOTIPEIEIEHHOTO
uHTerpana. OCHOBHbIE METObI: TMHEUHOCTb,
IIOJICTAHOBKA, 110 YacTsM. Tabmuma
uHTerpupoBanus. VIHTerpupoBanue
JJIEMEHTAPHBIX QYHKINH (palliOHAIBHEIE,
TPUTOHOMETPHUYECKHE, KBA3UIIOJIMHOMBI).

YO

OrnpeneneHHbIi
HHTETrpaj

Onpenenennbiii uuterpain. ®opmyna HeroroHa-
Jlertoamuma. CBolicTBa HHTETpasia: UHTETpaT —
JIMHENHBIH, OJIOKUTEIIBbHBIN, OrPAHUYECHHBIN
¢yHKIMOHaN. 3aMeHa IepEMEHHBIX B
onpeneneHHoM unrerpaie. [Ipubmmkennoe
BbIUKCIICHHE UHTErpanoB. opmyna
MPSIMOYTOJIbHUKOB, Tpanenui, CUMIICOHa.
Onenka norpemHocty. MHTErpagbHbIe CyMMBI
Pumana IIpunoxenust unTerpana:
r€OMETPUYECKHE, MEXaHUYECKUE, OTIPE/ICTICHUE
¢bynkumit @opmyna Teitsiopa ¢ 0cTaTOUHBIM
YJIEHOM B MHTErpabHOM (hopMe.
NHTerpanbHblid MpU3HAK CXOIUMOCTH
YHCJIOBOTIO psija.

YO

10.

HecoOcTBeHHBIE
WHTETPATBI.

WuTerpansl ¢ 0eCKOHEUHBIMHU MpeAeIaMHu U OT
HeoTrpaHWYeHHbIX QyHKIM. OnpeneneHus.
[Tpumepsl. CBo¥CcTBa HECOOCTBEHHBIX
uHrerpanoB. Kpurepuit Komm. AGcomoTHas u
yCIOBHAs CXOAUMOCTh. [Ipu3Haku cxoauMocTu.
['maBHOE 3HaUYE€HHE HECOOCTBEHHOTO MHTErpasia

ITIK

11.

OYHKITMOHATBHBIC
MOCJIEAOBATEILHOCTH U
PAIBI.

ITpoctpanctBo Cla;b]. PaBHOoMepHas
CXOJIMMOCTb, KpuTepuil Ko paBHOMEpHO#
cxoauMocTu. HenmpepbIlBHOCTE Iipesena
PaBHOMEPHO CXOJSILIEHCS MOCIEA0BATENIbHOCTH
HenpepbIBHBIX QyHKIUN. IHTErprpyeMocTs 1
b bepeHInPyeMOCTh TPEISIbHON (PYHKIINU.
OYHKIMOHATIBHBIN Pl M 00JIACTh €To
CX0IUMOCTHU. PaBHOMEpHAs CXOIUMOCTb.
Heo6xoauMbIii 1 1OCTaTOYHBIN TTPU3HAK
paBHOMepHOI cxoaumocTtu. [Ipu3Hak
Beitepurpacca.

I1IK

12.

q)y}IKI_[I/II/I HCCKOJIbKUX
NIEPEMECHHBIX

JIuneiinoe mpoctpancteo R". Ckassiproe
IIPOU3BEICHNE, HOPMA, CXOJUMOCTb.
OxpectHoctu. [IpenensHbie Touku. OTKpBITHIE
¥ 3aMKHYyTbIe MHOXecTBa. OToOpaxeHus R" B
R™. AnreOpanveckue oneparin, KOMIIO3HIHH,
oOpartHoe otobpakenue. [Ipenenst pyHkunii B
R". Kpurepuii Koum. HenpepbiBHbie QyHKIHH.
CBolicTBa HENPEPBIBHBIX HA KOMIIAKTE
¢ynkimii. [IpocTpaHCTBO HENPEephIBHBIX

IIK




HanmenoBanue paznena
(Tembr)

Tematuka 3aHsTHIi / paboT

®dopma TeKyILero
KOHTpPOJA

byHKIHA.

13.

HuddepenunpyemocTsb
(GyHKIUH HECKOIBKHX
epEeMEHHBIX

Huddepennupyemocts f: R" — R™. Ciyuaii

m =1, u n =1. YactHsle npousBoaHble. CBA3b
i depeHInpPyEeMOCTH C YaCTHBIMU
npou3BogHbIMU. CBOMCTBA
mddepenmmpyemoctu: f + g, cf, f 09
DopMyiia KOHEYHBIX IPUPALECHUN.
[IpounsBoaHas mo HanpasieHuto. [ paaueHT.
[IpousBoanbie u auhepeHanbl BHICIIIX
NOPSAKOB. PaBEHCTBO cMeIIaHHBIX
npou3BoAHBIX. Popmyna Teitopa mis

f:R —> R"uf: R" — R. HesBHbIC QyHKIINH.
Teopema cymecTBoBaHuUs (METOT
MoCJIeI0BaTeNbHBIX TpuOIMxKeHuit). Teopema o
T depeHInpOBaHUHN HEABHON (QYHKIINU.
Teopema 06 0OpaTHO# GyHKIUHU. DKCTpeMyM f:
R" — R. Heobxomumsbie ycnoBus. JloctarouHble
ycioBus. [loHsATHE 00 YCIIOBHOM SKCTpEMyME.
Meron Jlarpanxa.

YO, K

14.

WHterpaisl,
3aBUCAILHAE OT
napamerpa

HuTerpansl, 3aBucAIne OT mapameTpa:
HEMPEPBIBHOCTD, AUPPEpEeHIUPYEMOCTb,
UHTErpupyemoctb. HecoOcTBeHHBIE HHTETPAJIbI,
3aBHCSIIKE OT napaMmerpa. PaBHoMepHast
cxoaumocth. Kpurepun. MaTerpupoBanue u
muddepennimpoBanme. DICPOBbI HHTETPAIIHL.

ITIK

15.

Kpatnbie naTerpans

[Tonsatue mnomaau. KBaapupyemoie Gpurypsi.
O6bem. Mepa XKopaana. Onpeneneaue u
IPOCTEHIINE CBOMCTBA KPATHBIX MHTETPAJIOB.
CBenieHue KpaTHOTO MHTErpajia K IOBTOPHOMY.
3aMeHa NepeMEeHHbIX B KpPaTHOM HHTETpae.
[TpunokeHus KpaTHBIX HHTETPAJIOB.

IIK

16.

Kpuonuneiinbie u
MMOBEPXHOCTHBIE
WHTETpabl

Kpussie. Cnpsimisiembie kpuBble. [IponzBoaHas
JUTMHBI TJIaJIKON KpuBoil. KpuBosmHeiiHbIe
uHTerpaisl. Onpenenenue, npumepsl. CBA3b
WHTErPaJIOB [IEPBOTO U BTOPOTO POJIA.
[Ipocreitmume cBoiictBa. [loHsTHE MOBEPXHOCTH.
Kacarenbnas u Hopmans. OpueHTanusl.
[Tnomans noBepxHoctu. [loBepxHOCTHBIE
MHTErpaJibl IEPBOrO U BTOPOTO poja.
Ornpezenenus, NpUMepsbl, CBOMCTBA.

YO

17.

ONEeMEHTBI TECOpHUUn
IMOJIA

CkansipHble U BEKTOpHBIE 101s1. OCHOBHBIE
mddepeHnnanbHble ONepaTophl.
Hurerpanbuslie Teopemsl ['aycca —
Octporpanckoro, I'puna, Ctokca.
He3aBucumocTs KpMBOJIMHENHOIO UHTETPAJIa OT
KpPUBOM.

YO

18.

IIpencrasnenue
GbyHKIMH psiiaMu

Crenennsle panel. Onpenenenue. Pagnyc
cxonumoctu 1 popmyna Komu-Anamapa.
AnreOpandeckue onepanuy Hajl psJaMH.

JuddepennmpoBanue U HHTETPUPOBAHUE

YO




HanmenoBanue paznena
(Tembr)

Tematuka 3aHsTHIi / paboT

®dopma TeKyILero
KOHTpPOJA

CTETICHHBIX PsA0B. Pasnoxxenue GyHKIMiA B
creneHHon psaa. Pan Teitopa. Teopema
€MHCTBEHHOCTH. Pa3iio)keHne aneMeHTapHbIX
¢yHkIuil B creneHnblie psaabl. OnpeneneHue
psana @ypee, OCHOBHBIE 3a1a4i. MUHUMAIIBHOE
CBOMCTBO KO3 HIHeHTOB Dyphe.
HepasenctBo beccens. Jlemma Pumana.
Hurerpan Qupuxie. Cxonumocts psiga Oypbe B
TO4Ke. PaBHOMEpHas CX0IUMOCTb. I 1agKoCcTh

Y CKOpPOCTb CXOAMMOCTH. Teopema
Beiiepmtpacca 06 anmnpokcuManuu
HenpepbIBHBIX QyHKIUN. CXOIUMOCTD B
cpenneM psana @ypre. Papenctso Ilapcesais.
Paznoxenne pynkuuii B pag @ypse. Pag @ypre
JUTSI TIPOU3BOJIBHOTO MTPOMEKYTKA.
Kowmmnekcnas ¢popma psana Oypee.
[IpeoOpaszoBanne @ypne. OnpeneneHue u
npocreimme ceorcTaa. [IpencraBnenue
¢dbynkumii uarerpaiom Oypee. [punoxenus.

[Ipumeuanue: yctasiii onpoc (YO), mposepka koHcnekra (IIK), marematnueckuii
muktant (M]1), komnoksuym (K).

2.3.2 3aHATHS CeMUHAPCKOro THNA (J1adopaTopHbIe padoTh)

HaumenoBanue paszgena

dopma TeKy1ero

No Temaruka 3ausTuii / paGot
(Tembl) KOHTPOJIA
1.| Baenenue B aHaIU3. MmuosxecTBa. Onepaiuy HaJl HUMH.
OYHKIMYU U UX OrpaHuyeHHbIE MHOKECTBA. TOYHBIE TPAHH.
rpaguku dyHKIMU: 00pa3, mpoodpas, oneparry Hajl 113, KP
dbynaknuamu. O6patHas ¢yakius. [Ipocreiimue ’
anemeHTapubie ¢pyHkiuu. [loctpoenue
rpaduKoB (PyHKITHI.
2. | Tlpenen pyHKIMH, beckoHeyHO Masble OCIE0BATENbHOCTH.
HEIpEpbIBHBIC [Ipenen nocnenoBarenpsHoCTH. VX CBOMCTBA.
GbyHKIIII beckoneuno mansie ¢pynkuun. [Ipenen vO. KP
¢bynkuun. Ux cBoiictBa. Beruncnenue ’
npenenoB. HenpepbiBHbIE PYHKINU U UX
CBOMCTBA.
3. Hucnosble psAabl Psinpr. Heo6xomuMblil mpu3HaK CXOIUMOCTH
psana. [Ipusnak cpaBuenus. [lpusnaku 113, CP
Hanam6Gepa 1 Ko, AGCOTIOTHO U YCIOBHO ’
CXOJIALIUECS PSBI.
4. | TlpowusBoaHas u ee [IpousBoHas. TexHHKa BHIYUCICHUS
MIPUMEHEHUE pou3BOAHBIX. [Tpon3BOAHBIE BBICIIMX
nopsakos. ®opmyna Teinopa. Mcenenosanue vO. KP
(YHKIMIT: MOHOTOHHOCTD, JIOKQJIBbHBIN ’
9KCTPEMYM, BBIITYKJIOCTh; TOCTPOCHUE TpaduKa.
Jloka3aTenbCTBO HEPABEHCTB.
5. | HeomnpeneneHHbli Tabnuua unrerpanos. MHTerpupoBanue A3, YO, KP




HUHTETpall

3aMEHOM NIEPEMEHHON, HUHTErPUPOBAHUE 110
yacTsAM. HTerpupoBaHre OCHOBHBIX KJIACCOB
(GyHKIMI: paliiOHAIbHBIX,
TPUTOHOMETPUUECKUX, KBA3UMHOTOUWJIECHOB,
UppalMOHANIBbHBIX. TeXHUKA BBIUNCICHUS
WHTErPAJIOB

OrnpeneneHHbIi
HHTETrpal

®opmyna Herotona-JleitOHuna.
HHTerpupoBanue 3aMEHON IEPEMEHHBIX U 110
yacTaM. [IpunoxeHns onpeneaeHHoro
uHTerpana. HecoOcTBeHHbIE HHTETPATIBL.
[Ipu3naku cxogumocTu. AGCOIIOTHAS
CXOJIUMOCTb.

YO, MJI, K

HecoOcTBennsie
MHTETPAIIb

WNuTerpansl ¢ 0eCKOHEUHBIMU MpEAeIaMu U OT
HeorpaHUuYeHHBIX QyHKUUU. [Tpu3Haku
cxoaumoctu. ['naBHOe 3HaueHue
HECOOCTBEHHOTO HHTEerpajia. AOCONOTHAs U
YCIOBHAs CXOAUMOCTb.

13, CP

OYHKIIMOHAJIBHBIE
MIOCJIEA0BATEIBHOCTH U
PAIBI

PaBHOMEpHAs CXOOUMOCTB
[IOCJIEI0BATENIbHOCTU HEMPEPBIBHBIX ()YHKITHIA.
OYHKIMOHAIBHBIN Pl M 00JIaCTh €ro
cxoaumocTtu. PaBHOMepHas CXOMMOCTb.
ITpusnak Beliepmirpacca.

YO

@YHKIIMNA MHOTHX
IIEPEMEHHBIX

IMpoctpancteo R", HopMel B R", miapsr.
CxoaumocTs B R". Knaccugukarus touek,
OTKPBITHIE U 3aMKHYTbIE€ MHOXKeCTBa. DyHKIINH
MHOTHUX nepeMeHHbIX. KoMmosunus, o6patHoe
oToOpaxxeHue. Boruncienue npeiesnos.
HenpepeiBHOCTh. PaBHOMEpHas
HENPEPHIBHOCTb.

I3, KP

10.

Judbdepenuupyempie
byHKIMH

Huddepenuupyemsbie pyHkiuu. YacTHbie
npou3BOaHBIC, TUddepeHmal.
HuddepeHunpyeMoCcTh KOMIO3HUIINH.
[TpousBoaHas no HanpasieHuto. [IpousBoanbie
1 quddepeHIaibl BRICIIUX MOPSIKOB.
®opmyna Teinopa. Teopema Jlarpanxka.
DKCTpeMyMbl GYHKIIN MHOTUX TIEPEMEHHBIX.
YcnoBuslii skctpemyM. Hanbosmbiiee u
HauMEHbIIIee 3HAYCHUSI HeMTPEPhIBHBIX (DYHKIUI

Ha KomnakTe. HesBHbIe QpyHKIINN

YO, KP

11.

HuTrerpaisr,
3aBUCALLNE OT
rnapaMmeTpa

Wuterpainsl, 3aBucAIIME OT IapameTpa.
HenpepsIBHOCTD, TpeneNnbHBIN Hepexo,
Qg depeHInpyeMOoCTh, HHTErPUPYEMOCTb.
CxoaumocTs. HecoOcTBEHHBIE MHTETPAJIBI,

3aBHCAIINE OT TapaMeTpa.

CP

12.

KpatHble unTerpais

HOBTOpHLIe HUHTCIPaJIbL. PaccranoBka npeacion
HHTCIPpHUPOBAHUS. Brrunciaenne nBOMHBIX
HWHTCIpajiOB CBCACHUECM K ITIOBTOPHBIM. 3ameHa
INEPEMCHHBIX. TpOﬁHBIC HUHTCrpaJbl.
HpI/IHO)KCHI/IH KpaTHBIX UHTCTPAJIOB:
BBIYHCJICHHE IUIOMAAeH 1 00BEMOB.

KP

13.

KpuBonuneiinsie u
IIOBEPXHOCTHBIE

Kpuonunelinsie naterpansl. [loBepxHocTHBIE

HWHTCIpaJbl. KacarenapHast mI10CKOCTb. TeopI/I;[

YO, KP




UHTErpabl. DJIIEMEHTHI
TEOPUH TOJIS

nosis. [IpuinoskeHne KpUBOJIMHENHBIX U
IIOBEPXHOCTHBIX HHTETPAJIOB.

14.

IIpencraBnenue

GbyHKUIUH psiiaMu CXOUMOCTb IIOCJIEI0OBATEIIbHOCTEN U PSIOB.
[Mpusnak Beliepmrpacca. CTeneHHbIC Psbl. KP
Paznoxenne ¢pynkuuii B psg Teitnopa. Pss

DyHKIMOHAIBHBIE psAlbl. PaBHOMEpHAas

Dypse.

[Ipumedanue: yctabii onpoc (YO), nomamnrHee 3amanue (/13), kontposibHas padota (KP),
camocrosTenbHasd padota (CP), matemarnueckuii nukrant (M), komoksuym (K).

2.3.3 IlpumepHasi TeEMATHKA KYPCOBBIX padoT (IPOEKTOB)

He nmpenycMoTpensl.

2.4 TlepeyeHb y4eOHO-METOIUYECKOT0 00ecnedeHusl 1JIsl CAMOCTOSITEIbHOI PadoThI
o0y4yaImuxcs N0 AUCHUILINHE (MOLYJII0)

Bung CPC

[TepeyeHs yueOHO-METOJMYECKOTO 00ECIIEYSHUsI AUCIIMILTUHBI 10
BBITIOJTHCHHIO CAMOCTOSTEIIbHOW PabOThI

IlonroroBka Kk TeKyleMy
KOHTPOJIIO

1. MCTO}II/I‘ICCKHC YKa3zaHus Ui IIOATOTOBKH K 3aHATHSAM JIEKIIMOHHOI'O U
CEeMUHApCKOro Tuma. YTBepkIeHbl Ha 3aceganun CoBera (axynbTera
MaTeMaTuKk 1 KoMmrbloTepHbix Hayk PI'BOY BO «Ky6I'Y». IIporokon Ne 5
or 05 mas 2022 r.

2. Meroguyeckue yKa3zaHHS IO BBINOJHEHUIO CaMOCTOSITENBHOH pPaOOThI
oOyuatommxcsi.  YTBepxkaeHol Ha 3aceganun  CoBera  dakysbrera
MaTeMaTtuku 1 komnblotepHbix Hayk @I'BOY BO «KyoI'Y». IIporokon Ne 5
ot 05 mas 2022 1.

3. Meroauyeckye ykazaHHS [0 HUCIONB30BAHHUIO MHTEPAKTHUBHBIX METOIOB
o0yueHus. YTBepxkIeHsl Ha 3acenanuu CoBeTa (pakynbTeTa MaTeMaTUKH H
koMmbioTepHbix Hayk PI'BOY BO «KyoI'V». IIporokon Ne 5t or 05 mas
2022 .

4. MeronuyecKkue yKa3aHUS IO HOATOTOBKE 3cce, pedepaToB, KypCOBBIX
paGoT. YTBepkaeHsl Ha 3acemanuu CoBera (akynpTeTa MaTeMaTHKU H
koMmbioTepHbiXx Hayk @TBOY BO «Ky6I'Y». IIporokon Ne St or 05 mas
2022 T.

Brmonnenune mabopaTopHBIX
pabot u pacueTHo-
rpaduyecKux 3aaaHuii

1. Meroaudeckne yKa3aHHsA 110 BBINOJIHEHUIO J1a0OPAaTOPHBIX paboT.
V1BepkaeHel Ha 3acemanun  CoBera  (akynbTeTa MaTeMaTUKH |
koMibioTepHbiXx Hayk ®I'BOY BO «KyoI'V». IIpotokon Ne 5 or 05 mas
2022 r.

2. Meroguyeckue YKa3aHHA II0 BBITOJHEHHIO PACUYETHO-TPpadHISCKHX
3agaHuid. YTBepxkIeHbl Ha 3acenannu CoBera (axkyabTeTa MaTeMaTHKH H
komnpioTepHBIX Hayk ®I'BOY BO «KyoI'Y». IIpotokom Ne 5 or 05 mas
2022 r.

VY4uebHO-MeToinYecKre MaTepualibl sl CaMOCTOSTENIbHOW paboThl OO0ydaromuxcs U3
qHcia MHBAJIMJIOB U JIML C OTpaHMUYEHHBIMHU BO3MOKHOCTAMU 3710poBbs (OB3) npenocTaBistoTcs
B (hopMax, alaiTUPOBAHHBIX K OTPAaHUYECHUSM UX 3A0POBbS U BOCHPUATHS HHPOPMALIHU:

JUist U1 ¢ HapyIIEHUsIMU 3pEHUS:

— B I1€4aTHOM (hopMe yBETUUEHHBIM HIPHPTOM,

— B (popMe 3IEeKTPOHHOTO JOKYMEHTA,

— B popme ayanodaiina,

— B meyaTtHO# popme Ha si3b1ke bpaiiis.
Jlist L ¢ HapyLIeHUsIMHU CITyXa:

— B re4atHoi ¢opme,

— B (popMe PIEKTPOHHOTO IOKYMEHTA.
JUist U1 ¢ HapyIIEeHUsIMU ONIOPHO-IBUTaTeNILHOTO arapara:




— B miedaTHoi popme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B popme ayanodaiina.

I[aHHBIﬁ NEpCUYCHb MOKET 6BITB KOHKPCTHU3UPOBAH B 3aBUCUMOCTU OT KOHTHHI'CHTA
00yJaronuxcs.

3. Oo0pa3oBaTe/ibHbIe TEXHOJOTMHU, NMPHMeHsieMble NPH OCBOEHUH TUCHMIJIHHBI
(MoayJis1)

B Xozme wu3ydyeHHs JUCHUIUIMHBI MPEJYCMOTPEHO HCHOJIb30BAaHUE  CIIEAYIOLINX
00pa3oBaTeNbHBIX TEXHOJOTHI: Ta00PaTOPHBIE 3aHATHUS, CAMOCTOSITEIbHASI padOTa CTYICHTOB.

KoMrereHTHOCTHBIA MOAXOJ B paMKax NpPENnoJaBaHMs AUCLUUIUIMHBI PEATU3yeTcs B
WCIOJIb30BAHUN MHTEPAKTUBHBIX TEXHOJOTMA U AKTUBHBIX METOJOB: pa30opa KOHKPETHBIX
CUTYaIMi, aHalIM3a eAarorn4eckux 3ajaay, B COUeTaHUH C BHEAyIUTOPHOM paboTOil.

NudopmanioHHble  TEXHOJOIMM, MpPUMEHSEMble TMpPU  HU3YYEHUH  JUCHUIUIMHBL
UCIOJIb30BaHME  MH(QOPMAIIMOHHBIX  PECypcoB,  JOCTYNHBIX B  HH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTH MIHTepHeT.

AnantuBHbIe 00pa30BaTeNbHbIE TEXHOJIOTHH, IPUMEHSIEMbIE TPU U3YYEHUH TUCIUIUINHBI
— JUIsl JIMIl C OTpPaHUYEHHBIMM BO3MOKHOCTSIMH 3JIOPOBBSl TPEAYCMOTpPEHa OpraHU3aIus
KOHCYJIbTAIMM C UCIIOJIb30BAHUEM AJIEKTPOHHOMN MOYTHI.

CamocTtosarenbHas paboTa CTYAEHTOB SBJIAETCS HEOThEMJIEMOW YacThlO Ipoliecca
noarotoBku. [log camoctosiTensHONW pabOTON MOHMMAeTcss YacTh Y4eOHOM IUIaHHpyeMoi
paboThl, KOTOpask BBIMOJIHSAETCS 10 33JJaHUI0 U TIPU METOIMYECKOM PYKOBOJCTBE MPEIoIaBaTes,
HO 0€3 ero HeMmoCpPeACTBEHHOTO yJacTHsl.

CamoctosarenbHass pa0oTa HampaBieHa Ha YCBOGHHE CHUCTEMbl HAay4yHBIX W
npodeCcCHOHANBHBIX 3HAHWW, (OPMHPOBAHUS YMEHUW M HABBIKOB, NPHOOPETEHUE OIBITA
CaMOCTOSITEIBHOW TBOpUeckoi gnestenbHOCTH. CPC  momoraer QopMupoBaTh KYJIbTYPY
MBIIUIEHHS] CTYACHTOB, PaCIIUPATh O3HABATEIBHYIO JIEATEIbHOCTb.

Buapl camocTosiTennbHOM pabOThI 1O KypCy:

a) no wuenam: K naOOPATOPHBIM 3aHATHUSIM, K KOHTPOJBHOW paboTe, K 3ayery,
BBITIOJTHEHUE UHAUBUIYAIbHBIX KOHTPOJIbHBIX 33/1aHUN;

0) no xapaxkmepy padompsl: U3y4eHUE JIUTEPATYPhI; MOUCK JUTEPATYpbl B OHOIHOTEKE;
KOHCIIEKTUPOBAHUE  PEKOMEHIAYEMOW [UIsl  CaMOCTOSATENIBHOTO  H3Yy4YEHUS  TEXHUYECKOU
JUTEpaTyphl; pelieHue 3a1ad.

Jns nun ¢ orpaHMYEHHBIMM BO3MOKHOCTSIMHM 37I0pPOBbsSI MPEAYCMOTPEHA OpraHu3anus
KOHCYJIBTALIMI C UCIOJIb30BAHUEM AJIEKTPOHHOM MOYTHI.

4. OueHo4YHbIe CPeICTBA VI TeKYILero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOUYH O
aTTecTaluu.

OneHouHble CpeACTBa IpeIHa3HAueHbl /sl KOHTPOJS U OLEHKM 00pa3oBaTeNbHBIX
JOCTH)KEHUHM 00YyJarolInXcs, OCBOMBIIUX MPOrpaMMy YueOHOH JUCHUIUINHBI «MaTeMaTndeckui
aHaJIN3.

OneHouHble CpeACTBA BKIKOYAET KOHTPOJIBHBIE MAaTe€pHalbl AJIs NIPOBENCHUS TEKYIIero
KOHTPOJI B (OpMe Pa3HOYPOBHEBBIX 3a/laHUM, KOJJIOKBHYMBI, KOHTPOJIbHBIE PaOOTHI, a TaKXkKe
Ha Ja0OpaTOpHBIX 3aHATHSAX — OTBET Yy JOCKM M IIpOBEepKa JOMAlIHUX 3aJaHud WU
MPOMEKYTOYHOM aTTecTaluM B popMe BOIIPOCOB U 33/1aHUH K 3a4€Ty U IK3aMEHY.

CTpyKTYypa OLIEHOYHBIX CPEJICTB VISl TEKYIIel U IPOMEKYTOYHOH aTTecTauuu

HaunmenoBanne OIICHOYHOI'O
Ne KO,ZI 1 HAUMCHOBAHUC NHAWKATOpA P€3yJ'ILTaTLI O6y‘ICHI/I$I CpeacTBa

/m (B cootBercTBUH C 11. 1.4) (B coorBercTBuH C 11. 1.4) Texymmii ITpomesxxyrounast
KOHTDOJIb aTTecTarys




MaTEMaTUYCCKHUX 3aaa4,
COOTBETCTBYIOIIUX KBa.]'II/I(bI/IKaIlI/II/I,
BO3HUKAIOIIUX IPU TPOBEACHNN HAYIHBIX
U MPpUKIaJHBIX HCCJ’IC}IOBaHI/Iﬁ

Bnaneer HaBbIKaMU
pelIeHus
MaTeMaTHYECKHUX 3a0a4

YCMHO20
onpoca

Brnaneer HaBEIKaMU Konmponvuas | Bonpoc na
MIPUMEHEHUS paboma aKzamene
MaTEeMaTHIECKOTO Yemmuwouii onpoc | 1-3
OIIK-1.1. Ilpumensier 6a30BbIE 3HAHUS, arnmapara B Jpyrux
MTOTYYCHHBIC B 00JIACTH MaTEMaTHICCKUAX o0acTsx
n(TTH) ECTECTBCHHBIX HAYK MaTEeMaTHYECKOTO 3HAHUS
U TACIUIDINHAX
€CTECTBECHHO-HAYYHOTO
COJICpIKAHUS
YMeer nonb30BaThCst Bonpocot ons Bonpoc na
CIIPABOYHBIMH H CMHO20 IK3aMeHe
OIIK-1.3 Ananu3upyeT ¥ IpUMEHSIET P Y
00yJarIIUMK pecypcamMu | onpoca 4-7
HABBIKH BEIOOpA METOJIOB PEIICHUS 3a/1a4
. JUTS PEIICHUS Pa3INIHBIX
npodecCHOHATBHON NeITeIPHOCTH Ha
M 3a/a4 B 00J1acTh
OCHOBE TECOPETUUCCKUX 3HAHUM
MaTEeMAaTHYECKOrO
aHaJm3a
Bnagneer HaBpikamu Koumponvuas | Bonpoc na
TIK-1.1. 3HaeT OCHOBHBIE MTOHITHSI, HICH H a P P
MPUMEHEHUS METO/IOB paboma IK3aMeHe
MeToNbI (pyHIaMEHTaTbHBIX .
mddepennmansHOro U Yemmuwui onpoc | 8-11
MATEMATHYCCKUX TUCIMILIMH 15 PEIICHHS
HUHTErPaIbHOTO
0a30BBIX 3a/1a4
HUCYUCIICHUA
ITK-1.3. iMeeT HaBBIKH PEILICHUS Bonpocuwl onst Bonpoc na

axzamene 12-15

TunoBbie KOHTPOJIbHBIE 32/1aHUS WM HHbIE MaTepUAJIbl, He00OX0AMMBbIe ISl OLleHKH
3HAHUI, YMEHHH, HABBIKOB U (MJIH) ONbITA AeSITeJIbHOCTH, XaPAKTEPU3YIOIIHUX ITATbI
¢dopmMupoBaHus KOMIIETEHIMA B Mpollecce 0OCBOeHNsI 00pa30BaTeJIbHOI MPOrpaMMbl

4.1.1 Bonpocsl AJisl yCTHOTO OIIpoca Mo TeMe:

a) «BBeneHue B aHAJIN3»

1.
2.
3.

©oo N Ok

MHOecTBa ¥ oTniepaIiy HaJl HUMH.

@yuxyuu: oToOpakeHus1, oopas, mpooodpas, rpadux.

Knacchbl GpyHKIMIA: TOCIIEA0BATEILHOCTD, YUCIOBask (DYHKIINSI, B3AaUMHO
OJTHO3HAYHOE OTOOpaKCHHE.

Omnepanuu: Cy)keHHE, KOMIIO3HIIUS, alreOpandecKue OTiepaliyH.
OmnpeeneHre MHOXKECTBA JICHCTBUTEIBHBIX YHCEL.

OrpaHu4eHHbIE MHOYKECTBA.

TouHast BEpXHsisl ¥ HYDKHSISL TPaHb.
ApudmeTrueckue onepariy Hajl YUCIaMu.
AKcHOMa HEeTIPEPHIBHOCTH.

b) «HenpepbiBHBIE PYHKIITI

aogrwdPE

HenpepsiBHble B Touke ¢pyHKIMU. HenpepbiBHOCTS Ha MHOKecTBe. [IprmMepsl.

JlokasnbHbIe CBOICTBA HENIPEPBIBHBIX (DYHKIUI.
Teopema cyiecTBoBaHus KOpHA. MeTO I MHTEPBAOB.
Teopema Beitepurpacca.

PaBroMepHas HenpepriBHOCTB. Teopema Kanropa.

C) «Indpepenuupyembie GyHKIUN

1.

Huddepenunpyemsie pynkun. Auddepenunan.

2. TlpousBoanas. CBs3b audHepeHIupyeMOCTH U CYILIECTBOBAHUS MPOU3BOIHOM.




I'eoMeTrpudeckuii CMBICT POU3BOIHOM, TuddepeHnnana.

[IpaBuna quddepeHunpoBaHusl.

Teopema Jlarpanxa. ['eoMeTprueCcKuid CMBICIL.

®opmyna Teitnopa. Annpokcumanus auddepeHuupyeMbpIx GyHKINNH MHOTOWICHAMH.

o ok w

d) «HeonpeneneHHblii 1 onpeaesieHHbI HHTETrPAJIbD»

[lepBooOpasnas. HeonpeneneHHbI HHTETpA.

CBoiicTBa HEOIPEAEICHHOIO UHTETpaa.

@opMyIIbl 3aMEHBI IEPEMEHHBIX U UHTETPUPOBAHUS 110 YACTSAM.
Omnpenenennbiit uaTerpan. CBoicTaa.

@opMyIIbl 3aMEHBI IEPEMEHHBIX U UHTEIPUPOBAHUS 110 YACTSAM.
Brruncnenue miomazei ¢ noMolibio HHTerpasa.

oakwnE

e) InddepeHuupyeMocTh GyHKIMIT HECKOJIbKHX NMepeMeHHbIX

1. duddepenunpyembie 0TOOpaKEeHUS.

2. Yacrasle nponsBoaHbie. CBs3b ¢ MU GepeHITIPYyEMOCTHIO.

3. TIpousBoaHAast KOMITO3UITUH.

4. YacTHbIe MPOU3BOIHBIE BBICIINX TOPSIIKOB. PABEHCTBO CMENIaHHBIX TPOM3BOTHBIX.
5. ®opwmyma Teiimopa.

f) KpuBoJinHeiiHbIe H TOBEPXHOCTHBIE MHTETPaJIbl

KpuBonuHeiiHblii HHTErpajl MEPBOro poja.

KpuBonuHeiiHblii UHTETpajl BTOPOro poja.

[ToBepxnocTu. KacarenbHsblil BEKTOp, KacaTeabHasl IIIOCKOCTh U HOPMaJlb.
[ToBepXHOCTHBIE HHTErpaNIbl IEPBOTO POAA.

[ToBepXHOCTHBIE HHTETpaJIbl BTOPOTO POJa.

®opmyna ['puna.

oakrwhE

g) DJieMeHThI TEOPUH OIS

1. DneMeHTHI TeOpUU MOJIS.
2. lloreHuumanbHOeE mosje. YcloBre MOTEHIMATBHOCTH.

h) IIpencraBaenne pyHKuMii psigamMu

Crenennslie psaabl. Teopema o pagnyce CXOAUMOCTH.

[IpencraBnenue GyHKIUN CTETIEHHBIMU PAIaMU.

Pasnoxxenue snementapubix GyHkiui B pan Teinopa.

Tpuronometrpuueckue paasl. Pagst @ypoe. Kosbdunuents: Oypoe.
Cxomumocts psana @ypbe B TOUKE.

Paznoxenue B psag Pypbe GyHKINH, 3alaHHON HA POU3BOIIBLHOM ITPOMEXKYTKE.
Paznoxenne GyHKIUHN TOJIBKO 110 CUHYCaM MUJIM TOJIBKO 10 KOCHHYCaM.

Pan @ypbe 110 IpoU3BOJIILHON TPUTOHOMETPUUECKOU CUCTEME.

ONoGa~LNE

4.1.2 Bonpochl K KOJLJIOKBUYMY 110 Teme «IIpenen ¢pyHkumm»

1. beckoneuno MaJbIC mociaca10BaTCIbHOCTH. CBoiicTBa OECKOHEUHO MaJIbIX
MOCJIeI0BaTEIbHOCTEM.

2. Hpez[en MocCJea0BaTeAbHOCTH. EMMHCTBEHHOCTD npeaeia.

3. CBoiicTBa npeaciia, CBA3aHHbIC C aJIFC6paI/I‘-ICCKI/IMI/I oncpanursmMu.

4, CBoiicTBa npeaciia, CBA3aHHbIC C HCPABCHCTBAMMU.



5. MonoTroHHble TIOCEN0BAaTENBHOCTH. KpuTtepuii cylecTBoBanus npeaesa MOHOTOHHOM
HOCIIEI0BATEIbHOCTH.
6. dynnmamenranbHble ocaenoBareabHOCTH. Kpurepuit Komm.
limx, lim x,
7 n—o0 , N—>0 .
8.  Btopoii 3ameuaTensHbIi npeaen. Yuco €.
9.  Teopema 0 BIIOKEHHBIX U CTATHBAIOLIUXCS OTPE3KAX.
10. Teopema bonwrano-Beliepmrpacca.
11. Beckoneuno manbie pyHkuuu. CBo¥cTBa OECKOHEYHO MAJBIX (DYHKIWH.
12. Tlpenen ¢pynkuuu. Ero enMHCTBEHHOCTS.
13. CgoiicTBa nipenerna (GyHKITUH, CBSI3aHHBIC C allTeOpandecKuMU OTICPaITUsIMHU.
14. CgoiictBa npeaena GyHKINH, CBSI3aHHBIE C HEPAaBEHCTBAMMU.
15. IIpenen KOMIO3UIUU.
16. DxBuBaneHTHOCTH npenena mo Komm u I'eitne.
17. MonotonHble QpyHKIMU. Kputepuii cyiiecTBoBaHuUS Mpesiesia MOHOTOHHON (pYHKIUU.
18. Kpwurepwuit Komm cymecrBoBanus nmpeaena QyHKINH.
19. OpHOCTOPOHHWE TIPEICITHI.
20. Cpasuenue ¢pyakumii (0, O, SKBUBaJICHTHOCTB).
21. TlepBsIii 3aMeUaTeNbHBIN TPEIET U ACUMIITOTHKA TPUTOHOMETPHUYECKIX (DYHKITHH.

22.  Acummrrotrka norapugma mpun X 1,
23.  Acummrotnka 8 u (1+X)° npu X >0,

X
24.  Acumnrotnka @ mpn X > © i 109X oy x>0y x>0,

Bonpocsl k koutokBuymy no teme «/Iudppepenunpyemoie pynxuuu. lpunoxenns
aupdepeHIHATLHOTO UCYM CIICHU DY

1.  Huddepenuupyemsie pynkumn. uddepenmnmann.

2. Tlpomssoanas. [{uddepeHunpyemMocTs 1 Mpou3BOIHAS.

3. Teopema o HamTyuIIIeH JIOKAIIBHON alllPOKCUMAIIHH.

4. JIuddepeHnpyeMOCTh U aareOpandecKkue ornepainm.

5. JluddepeHupyeMocTbh KOMIO3HUITUH.

6. JuddepermupyeMocts 00paTHOM (YHKITHH.

7.  JnddepeHIUpyeMOCTh IEeMEHTAPHBIX (PYHKITHI.

8. Teopema depma.

9. Teopema Jlarpanxa.

10. dopmyna Komru.

11. Teopema Posns.

12. ®opmyna Teiinopa c octarouHbM 4jieHOM B opme [leano.
13. Kpurepuii MOHOTOHHOCTH.

14. Kpurepuii cTporoit MOHOTOHHOCTH.

15. Kputepuii nocrossHcTBa GYHKIUH.

16. JlokanbHbIN SKCTPEMYM.

17. Boinykible GyHKIUU.

18. Kpurepuii Boimyknoctu quddepeHunpyemMoi GyHKInu.

19. Kputepuii BeimyKkinocTy JBaxk bl AuddepeHuupyemMoit GyHKIHH.

Bonpocsl k KoL10KkBHYMY 110 Teme «IuddepeHnupyemMocTs QYHKIHNE HECKOJIbLKHX
nepeMeHHbIX»

1. Juddepenuupyemoe oTobpaxeHue.
2. Yacrtaeie npou3BoHbie. CBsA3b ¢ TUPPEPEHIUPYEMOCTBIO.
3. TIpousBoaHas KOMIIO3UIIHH.



®opmyina Jlarpanxka.

YacTHble IPOU3BOIHBIE BBICIINX MOPSAKOB. PaBEHCTBO cMELIaHHBIX TPOU3BOIHBIX.
®opmyina Tennopa.

DKkcTpeMyMbl PYHKIHI MHOTHX NIepeMeHHbIX. Jlemma Depma.

JloctaTouHble yCI0BUS SKCTPEMYMA CTALIMOHAPHON TOUKH.

VYcnoBHbI 3kcTpeMyM. MeTo1 MHOKUTENEH Jlarpanxa.

©ooN Ok

4.1.3 O6pa3ubl caMOCTOATEIbLHBIX H KOHTPOJBHBIX PadoT
cemecTp
Konumponvnasa paboma na memy «I' pagpuxu pynxuyuiry

1. ITocTpouts 3cKU3bI rpa@UKOB PYHKIUII:

x(x + 1) X(x- 1)
DY= (x+2)(x +3) 2)y= m;3)y=\/X(X+2)(3—X);

1
4)y=3%"2; 5)y=ln%; 6) y = X*cosx
2. f(x) = |lg X|. Haitru f(1), f([10; 100]), f~* (-2), £~ ([1; 3]).

3.f(x)=Inx, g(x) = 2
x—1

. Haiitu fof, g°g, fog u gof. Ykaszarb ux o0aacTu onpeeseHusl.

4. Tpencrasuts f(X) =/arccos x° B Bue KOMMO3uIMK g1°g2°g3. HaiiTn 06nacth onpenenenus.

5. Umeer s f(X) = 2x — X2 o6patryio za D(f )? Haiitu f ~* ma (— oo; 1).

Koumponvnaa paooma na memy «Ilpeoen»

1. Beruucnuth npeaensl:

| 2) jim & 2)5(2X 5)4 3 lim v* XL

oll-x  1-x ) o (x+1) (3x 4) x5 3— /X + 4
@Iwn d*+%ﬁ*—8}—x) 5 lim @xm ) 6) lim 1—ﬂnx;
( X% CosX k([

2
2 |5
(X=2)x(x+2)
I X+
! XLTOLWJ ' 8)||m[#£gx,+s e 9)

x—0
lim @m\ﬁfizj—sva)

X—>0

Camocmoamenvnaa paboma no meme « Hucnoewie paoviy



HCCHCHOB&TB CXOJUMOCTDH YHCJIOBBIX pSII[OB

0 _ n +4n+5 (Zn 1
a) ansin;_f1 0) 2 2n+2 B) Z n+11 K 2' \1

n+?2

- el

2 * arctgn - L
py [ O I o W
ng 2" i2n +11. 1 N N% +n+1 E 2 41

ceMecTp

Koumponvnaa paboma na memy «llpunosrcenus ougppepenuuanbhozo ucuucienusy
X2 (X +2)

(x-1)?

. COS X —~/1— x2
2. Haittu nipesien, ncnons3ys dopmyiy Teiinopa: 11m . .
x—0 SIN X —X

:6) y=+/xInx.

1. UccnenoBath QyHKIUIO U TOCTPOUTH Tpaduk: a) Y =

3. Hanucartsb pasnosxenue no gopmyne Makinopena 1o 3. Ocrarounbiii wieH 3anucarh B dopme

Ileano u B popme Jlarpamka: Y = XIn (X +1).

4. Jloxa3aTh HEpaBeHCTBO: 1— X < Trx s <1-X+x2.
+ X

Koumponvnaa paooma na memy «Heonpeoenennwtii u onpeoeieHHblil UHM e2Pany

1. Beraucinurs

dx sin3 x 2 d
1) I 2) Ixzarctgxdx 3) dx  4) [ _(2x+5)dx
x+/In x jcos X IJXZ L AX 4T
4 1 42x X
j x*dx e* +2e " 4 %/x_z—i‘/;
5) (XS _|_1) 6) JO‘ e2x 41 7) .[ & dx

2. Halitu nnuHy 1yru KpuBOit X = asin’t, y= acos’t,0<t<n

y:x,y:X,x:3

3. Haiitu mutomaaps GUrypsl, orpaHH4eHHON JTMHUSMU

Camocmoamenvuasn paboma no meme «Hecoocmeennvie unmezpanvt. OyHKuyuoHanbHovle
nocneooeamenvHoOCmu u pAodbL)

1. HccnegoBaTh CXOIUMOCTD:



o0

arcsinx b dx
a dx (o ompemenenuto J-—
)g 2 Ox (moomp o e
2. UccrienoBath Ha paBHOMEPHYIO CXOJMMOCTh Ha MHOKecTBe E mocienoBarenbHOCTH:
nx
a) fn(x) = ; , XeR; b) fn(x) = , X>0;
X% +n x2 +n?

3. I[OK%g:aTgé ;Ii[‘(()nl)gjlﬂbl PaBHOMCPHO %g(OI[ﬂT)%H Ha YKa3aHHBIX MHOKCCTBAX:

)Y - .xeR;, b)Y xeR.
ngln3+x2\/ﬁ n=11+n4X2

ceMecTp
Koumponvnaa pavoma na memy « Dynkyuu HeCKONbKUX NePEMEHHbBIX)
1. Onpenenser 1 QYHKIMS HOPMY B TIpocTpaHcTBe R2?
D) = [xal + 2fxal,
2) £(x) = xoxal
[MocTpouTh €AMHUYHBIN HIAp C IIEHTPOM B Touke (2;1) B COOTBETCTBYIOIICH HOPME.
2. HaiiTu BHyTpeHHME, BHEILIHUE, TPAaHUYHBIE U IIPE/ICIbHbIE TOUKU MHOKECTBA:
1.(0;3) w4 5] v {-1};
2.{(x;y) : x> +y*>1}.
3.CXOJsITCs JTH TIOCTIEIOBATEIBHOCTH MU K—>00:
QnKk+2£%1\BR§
k  k _ k
2) T e, B R

1)

3) (k;1;1) BR®
4. Haiiti obmactb onpenenenus Gpyukuuu f(X,y)= In x— Insin y.
5. Haiitu f “1(1), mpu oto6paxennn f(X,y)=xy.

fog, gof, 00 )X -xs) gluw ) fu])

6. HaiiTu, eciii BO3MOYKHO,

1 2 3 2+, ) 12 \u,)
7. Beruncrmre: 1) lim (1+ Xy )X2+y2 ;2) lim | xsin + ysin B
, 1T Bt 1)
x—0
y—0 X0 y Xj

y—0

8. Haiitu 3HaueHue nmapameTpa a, mpu KOTOpoM (pyHKIMS OyAeT HepephIBHON



3 3
f(x,y):{:1 T e

Konmponvnas paboma na memy «/{lugpgpepenyupyemocms pynkyuit HeckoipKux
nepemeHHbIX)

1. Tlposeputs muddepenupyeMocts GpyHKnnuu B Touke. Boimucars maTpuily Skobu n
g depeHiman.

2. Haiitn 3Hauenue mepsoro auddepenmmana pyukumn T (X, y) = 3/X? — y? B touke (1,2) Ha
BekTope N = (0,1,0,1). Haiitu grad f(1,2).

3. UccnenoBatp Ha skcTpeMyM ¢QyHkimo f (X, y) =+  +V.

4. Haiitn Hanbombllee 1 HauMeHbIIee 3HaueHWs ¢yHkuum f(X,y) =Xx?—2y +3 B oGmacTu
D={y—x<1,x<0,y>0}.

5. st yrkimm z(X,y) HaTh 8

0z(1,4) 0z(1,4)
ox oy comzld)=2m 162 —xyz=0.

0’z ,0% 1loz

6. IIpeoOpa3oBaTh BBIpaKEHHWE K HOBBIM IEPEMEHHBIM U H V: y 4x <~

) , — X OX
USX+Y, V==X +Y.

Camocmosmenvnasn paﬁoma no meme «Humezpaﬂbt, 3aeucauiue om napavempa))

1. Haiitu npou3BOHYIO MO MapameTpy QyHKIIUU
yZ

F(y)= je‘xzydx.

2. Tlonb3ysice mpu3HakoM Beiiepiirpacca oka3arh paBHOMEPHYIO CXOJIMMOCTh UHTErpasia Ha
MHOXeCTBe E:

o0

Ie““ arctgonddx , E= [10).

Konmponsvnaa paboma na memy «Kpamnwie unmezpanvi»

1. PaccTaBuTh mpeenbl MHTErpUpoBaHUs (ABYMsI CIiocoO6aMu): J‘ D[ f (x, y)dxdy,



D: x| +y| < 1.

2. BB4MCIUTD TPOHHON MHTErpal j j I xy?z°dxdydz, V orpanudeHa MOBepXHOCTAMH Z = X°+ Y2,
\

z=0,x=y,x=1.

3. Brorancnuths ¢ IIOMOIIIBIO HBOﬁHOFO HWHTCIrpaja mjioumaiab 06HaCTI/I, OFpaHI/IquHOf/'I JIMHUAMMU:
y=x%y=005x%,y=2x

4. B unterpaine L[ f (x, y)dxdy IIEPEUTH K NOJIIPHBIM KOOpAUHATAM:

G = {x*+y*< 2x; x <y}

ceMecTp

Konmpononaa paboma na memy «Kpueonuneitnvie u nogepxHocmmule UHmezpaisl.
dnemenmul meopuu nona)

2 2 _ 2
1. Beruucnuth uHTErpa, r[XZdS ,tae I' — kpusas x“+y°=a’, y=0.

2. Boluncnuth a) HEMocpeacTBenHo; 6) no ¢opmyre 'puna ][(XZ —2xy)dx+ (X— 2)’)2 dy,

rone I’ — rpanuma npsMoyrosjbHHKa x=0, x=2, y=0, y = 1, npoberaemas B
HOJIOXKUTETLHOM HaIPaBJICHUH.

3. Beruncaurs J.J. (x2 +y2+ zZ)dS ,tae © — chepa X2 +y? +72 =R?
[O)

4. Bbruucaute  MHTErpai .[stdydz+ y*dzdx + z%dxdy, rme @®— BHemHss CTOpOHA

nosepxuoctn X° +Yy? =2, z<1.
5. Haiitu yroi MEXTy rot a(M1) u rot a(M 2 ),

-

a= (x2 + yz) + (22 + yz)j + (x2 + 22)< , M1(1,2,3), M2(1,1,-1).

Konmponvnaa pavoma na memy «llpedcmaesnenue gynkyuii paoamuy

1. Haiitu paanyC U UHTEPBAJl CXOAUMOCTU PAAOB U UCCIICAOBATH CXOAUMOCTb B KOHIAX
HHTEpBajla CXOAUMOCTHU:

< 1 n* +3 n
a)nz%x_ 6) > (x+2)

3n 1 Vn®+4n

2. Paznoxuts GyHKIMIO B cTenenHoii pan (Xo=0) f(x)= _,5—2X
X—2x—3

. X
3. Hamucatsb paszinoxenue B psg @ypee a) f (X)=sin 2 xe(-m,m);



0) f (x)= arccos(cos x)

4.2 ®oHJ OLIEHOYHBIX CPEACTB /IS MPOBeIeHHs MPOMEKYTOYHOM aTTecTalUl
Bomnpocs! 111 OATOTOBKH IK3aMeHY
ceMecTp

beckoHneuHsble fecaTUYHBIE JPOOU.

AKcroMa MOJIHOTHI.

OrpaHu4eHHbIE MHOYKECTBA. | paHUIIbI MHOKECTB.

Tounsie rpanu. CymiecTBOBaHUE TOUHOM BEpXHEH M HUYKHEN TpaHH.

Axcruoma Apxumena. [IoTHOCTE MHOXKECTBA pallMOHAIbHBIX YUCEIL.

Oynkiuu. O6pa3s. [Ipoodpaz. Kommosumus. ['paduk.

Onepannu Haa pyHkusamu. OOpatHas QyHKIUS.

beckoneuHo Manble nocienoBaTenbHOCTH. CBOWCTBA OECKOHEUHO MAaJIbIX

IIOCJIE0BATEIBHOCTEN.

9. Tlpenen mocneaoBaTeIbHOCTH. ETMHCTBEHHOCTH TIpeiea.

10. CpoiicTBa mpezena, CBSI3aHHBIC C aNTeOpandecKUMHU OTIePALUSIMHU.

11. CnoiicTBa npenena, CBI3aHHbIE C HEPABEHCTBAMH.

12. MoHOTOHHBIE TIOCTIeI0BATEIILHOCTH. KpuTepuii cynecTBOBaHUS Mpejesia MOHOTOHHOM
MIOCJIEI0BATEIBHOCTH.

13. ®dyHnaMeHTaNbHbBIE TIOCenoBaTeIbHOCTH. Kputepuii Komm.

14.14. limx,, lim x,,.
N—o0 n—soo
15. HepaBenctBo bepnysim.
16. Bropoii 3amevarenbHbIi ipenen. Yuco e.
17. Teopema 0 BJIOKEHHBIX U CTATHBAIOIIUXCS OTPE3KaX.
18. Teopema bonwiiano-Beiiepmrpacca.
19. beckoneuno manbie GyHKIMU. CBOMCTBA OECKOHEYHO MaNBIX (PYHKITHH.
20. IIpenen dpynakuuu. Ero emMHCTBEHHOCT.
21. CgoiicTa nipesena GyHKIIMH, CBSI3aHHBIE C aJITeOpandeCKUMHU OTIePaAITUSIMH.
22. CpoiicTBa nipenena GyHKIMHU, CBSI3aHHBIE C HEPAaBEHCTBAMHM.
23. [Ipeaen KOMMO3UITUH.
24. DxBuUBaNeHTHOCTH npezena mo Komm u ['eitne.
25. MonoTonHsle pyHkiuu. Kpurepuii cyiecTBoBaHus npezena MOHOTOHHON QyHKIUU.
26. Kputepuii Komu cyniectBoBanus npejaesna QpyHKINH.
27. OTHOCTOPOHHUE TIPEICTIBI.
28. CpaBuenue ¢pyHkuuii (0, O, 5KBUBAJCHTHOCTB).
29. CymecTBoBaHHE KOpHs N -0if cTeneHu.
30. Onpenenenune nokazaTenbHO QyHKIIMK. XapakTepUCTUUECKUE CBOMCTRA.
31. MHoecTBO 3HaUeHUI nokaszarenbHOl pyHkuuu. Jlorapupmuueckas GyHKIHSL.
32. IlepBblit 3aMevaTeNbHBINA IPEEN U ACUMIITOTHKA TPUTOHOMETPUIECKHUX (YHKITHI.
33. AcumnroTuka gorapudpma npu X —1.

34. Acumrnitotuka @a* u (1+x)* mpu X — 0.

NGk wWNE

35. Acumntotuka a* mpu X —>© u logx mpu X >0 u X —>0.

36. HempepsiBHble ¢pyHkiuu. [Ipocreiime cBoiicTaa.

37. HenpepbIBHOCTb OCHOBHBIX 3JI€MEHTapHBIX (PYHKITUIA.
38. Teopema o cymiectBoBaHuM KOpHs. CiiecTBHE U3 HEe.
39. Teopema Beiiepmtpacca.

40. PaBHOMepHas HenpepeIBHOCTD. Teopema KanTtopa.
41. YcaoBue HENIPepbIBHOCTH MOHOTOHHOM (DYHKIIMH.
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Kputepuii o6paTrumMocTi HeTIpepbIBHOM (DyHKIINH.
[epuoanyeckue ¢pynkiuu. [leproapl HempepbIBHBIX (GYHKINH.
MHOX€ECTBO NMEPHOI0B MEPHOINMUECKON PYHKITUH.

ceMecTp

Yucnosoii psa. Kpurepuit cxogumoctu. HeoOxo1uMbIi TpU3HAK CXOAUMOCTH.
[Ipu3Hak cpaBHEHMS CXOIMMOCTH Psiia U CIEACTBUS U3 HETO.

I"apMmoHMUecKHil psAl U TEOMETPUYECKasi IPOTPECCHUS.

[Ipuznak Jlanambepa cX0AMMOCTH YUCIIOBBIX PSJIOB.

[Tpusnak Kommy ¢cXoAMMOCTH YUCIOBBIX PAJZIOB.

AOCOJTIOTHAs ¥ YCIIOBHAs CXOJMMOCTb. 3HaKouepeayomuecs psabl . [[pusnak Jleitonua.
Huddepenunpyemblie pynkuuu. Juddepenuann.

[TpousBoanas. AuddepeHmpyeMocTb U MPOU3BOIHAS.

I'eomerpuueckuii cMmbica mpou3BoaHON. KacaTtenbHas.

TeopeMa 0 HamTy4dHIeH JOKAJIBHOW anmpoOKCUMAaIUH.

HuddepenunpyeMocTs U anredOpanyeckue orneparym.

JuddepeHunpyeMocTb KOMIIO3UIIUH.

HuddepenunpyeMocTb 00paTHON QYHKIIHH.

JudpdepeHunpyeMoCTb 3J1eMEHTApHBIX PYHKIUH.

Teopema depma.

Teopema Jlarpanxa.

®opmyna Komm.

Teopema Poss.

®opwmymna Teitmopa ¢ octatouHbIM wieHOM B ¢opme [leano.

Kpurepuit MOHOTOHHOCTH.

Kputepuit ctporoit MOHOTOHHOCTH.

Kpurepuii moctostHCTBa (QYHKITHH.

JlokaJIbHBIN KCTPEMYM.

Brinykiibie pyHKINU.

Kpurepuii Beinykiioctu quddepeHupyemMoit GyHKIuu.

Kputepuii Beimykioctu ABax bl quddepeHuupyeMon GyHKINU.
[TepBooOpa3nas. HeonpeneneHnplii HHTErpall.

3ameHa NepeMEHHON B HEONIPEIEICHHOM UHTErpase.

HHTterpupoBaHue 1o 4acTsM B HEONIPEAECICHHOM UHTErpalie.

Pa3noxxenne panroHanbHbIX (QYHKIUI HA TpocTeiiiie Apoou.
WuTerpupoBanue npocTermux apooeii.

NuTerpupoBanre TpUrOHOMETPUYECKUX (YHKITHIA.

HNHuTterpupoBaHyie KBa3UMHOTOUJICHOB.

OrnpeneneHHbIi UHTErpasl.

CBoiicTBa ONpeIeICHHOTO UHTETpaia (JIMHEHHOCTD, MOJI0KUTENEHOCTD)
CBoiicTBa OTIpeIeIEHHOT0 HHTErpaa (TMOJIOKUTEILHOCTD U CIIEJCTBUS U3 HEE).
Brrunciienue niomaay KpuBOJIMHEUHON Tpareuy.

[TpubnmxenHoe BbuucieHue naTerpaita. Gopmysa npsiMoyroabHUKOB.
HHurerpanbusie cymmel Pumana.

dopmyia Tpanenui.

HecoGcTBeHHBIH nHTErpal (o 6eCKOHEYHOMY IPOMEXKYTKY).

Kpurepuii Komm cxonumocti HecoOCTBEHHOTO MHTErpaa (1o 6eCKOHEUHOMY
MIPOMEXYTKY).

Kpurepwuii cxonumocTtn HecoOcTBeHHOTO MHTErpana s f(X)>0.

[Ipu3Hak cpaBHEHUS CXOUMOCTH HECOOCTBEHHOTO MHTErpala U CIEICTBUS U3 HETO.
HecoOcTBeHHBIN HHTErpall OT HEOTPAaHUYEHHON (PYHKIINU.
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0.
. [Ipenen KOMIO3UIUH.
12.
13.
14.
15.
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18.
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33.
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35.
36.

O YHKIMOHAIBHBIE IT0OCIIEN0BATEILHOCTH U PSIBL.

[Ipu3nak Beliepmitpacca paBHOMEPHOM CXOAMMOCTH psija.
HenpepbIBHOCTH Mpeiernia mocie0BaTeIbHOCTH HENPEPBIBHBIX (D YHKITHIA.
WuTerpupoBanue GpyHKIMOHAIBHBIX PSAIOB.

HuddepenunpoBanue GyHKIMOHAIBHBIX PSIOB.

3 cemecTp

Jluneitnoe npoctpancteo R" .Hopwma. Illapsr u okpectroct B R".

Cxomumoctb B R" .
Tumsl Toyex.

OTKpBITHIE ¥ 3aMKHYThIe MHOXKecTBa B R" .
Teopema bosbiano-Beliepiirpacca.

Kpurepuit Koy cxoqumMoCTH OCIE10BaTEIBHOCTH.
Teopema KanTopa.

Jlemma Bopens-JleGera.

Heo6xouMoe 1 JocTaTouHoe ycaosre komnakra B R" .
[Ipenen GyHKIMM MHOTUX TIEPEMEHHBIX.

CaoiicTBa nipenena GyHKIIUHU, CBSI3aHHBIC C alTeOpanvdecKuMy OTIepaIisIMU.
CaoiicTBa nipenena GyHKITUHU, CBSI3aHHBIE C HEPAaBEHCTBAMHM.

Kpurepuii Ko cymectBoBanus npezena GyHKINH.

PaBHOCHIIBHOCTH onpenenenus npeaena no Komm u ['eitne.
HemnpepriBHBIE 0TOOpa)KEHUSI.

HenpepriBHbIE 0TOOpaKEHUSI KOMITAKTOB.

PaBHOMepHas HenpepsIBHOCTh. Teopema Kanrtopa.
Hudbdepenuupyemoe oTodbpaxeHue.

Yactasie pon3BoaHbIe. CBs3b ¢ AubdEepeHIINPYyEeMOCThIO.
[Ipoun3BoHAasE KOMITO3ULIUH.

[Ipoun3BoHas IO HANPABIEHUIO.

®opmyna Jlarpanxa.

YacTHble TPOU3BOJHBIE BHICHINX MOPSAKOB. PABEHCTBO CMEIIAHHBIX MPOU3BOIHBIX.
®opmyna Teitnopa.

Teopema cyiiecTBOBaHUS HESIBHOM (DYHKITHH.

Teopema nmuddeperurpoBanus HeIBHON (QYHKIIUU.

Teopema 06 oOpaTHOI QyHKIUY.

DKcTpeMyMbl QYHKIIUNA MHOTUX niepeMeHHbIX. Jlemma DepMma.
JlocTaTouHbIe YCIOBUS SKCTPEMYMA CTALIMOHAPHOM TOYKHU.

VYcnoBHblil 3kcTpeMyM. MeTton MHOkuTenen Jlarpanxa.

IImomans. OCHOBHBIE CBOMCTBA.

BepxHss miomane u ee CBOWCTBA.

ITocTpoenue momanu.

Kpurepuii kBaapupyemMocTu.

CoOcTBEeHHBIN HHTETPAN, 3aBUCSIINN OT TapaMeTpa. HempeprsiBHOCTS U
mddepeHInpyeMoCTb.

HNuTerpupyemMocTb COOCTBEHHOTO HHTETpaja, 3aBUCAIIEro OT apaMeTpa.
WuTterpan, 3aBucsAmuii ot napamerpa (oouuii ciaydait).

Perynsipubie o6nactu. J[BoitHO# nHTETpas.

PaBeHCTBO NOBTOPHBIX HHTETPAJIOB.

CBolicTBa IBOMHOTO HHTETpaa.

NHurerpanbusie cyMMbl Pumana.
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0.
. Teopema Octporpasnckoro-I"aycca.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

3aMeHa IEpEMEHHOM B IBOWHOM HHTETpaIe.

ceMecTp

[Tonsitue kpuBoil. Cpsimiiiemasi KpuBasi.

Jlinna kpuBoil. CripssMIISIEMOCTb IJ1aIKON KPUBOM.

KpuBosmHENHHBII HHTErpai NEpBOro poja.

KpuBosmHENHHBII HHTETpa BTOPOro poa.

IToeepxnoctu. KacarenbHblli BEKTOP, KacaTeabHas IJIOCKOCTh U HOPMaJlb.
OpueHTanus NOBEpXHOCTH.

[Inomans MOBEPXHOCTH.

[ToBepXHOCTHBIE MHTETPAJIBI IEPBOTO POJIA.

[ToBepXHOCTHBIE HHTETPAJIBI BTOPOIO POJIA.

DNeMEHTBI TEOPHUH TTOJISL.

®opmyna Crokca.

[ToreHnmaneHOE Moe. Y CI0BHUE NOTEHIMAIIBHOCTH.

Crenennsle psaasl. Teopema o paguyce CXOAUMOCTH.

WHTerpupoBaHne CTENEHHBIX PSIOB.

JuddepeHurpoBaHe CTENEHHBIX PSIIOB.

[IpencraBnenue GyHKIUN CTETIEHHBIMU PAIaMU.

JloctaTouHble ycIoBUsl MpeAcTaBieHUs GYHKIMM CTENEHHBIMU PsIIaMu.
Paznoxxenue sanementapubix GyHkuil B pan Teinopa.

Tpuronomerpuueckue psnabl. Psasr @ypre. Koahdunmentsr Oypre.

HHTerpan oT nmepuoAndecKoit GyHKIINH.

Brruncnenue cyMMBbI KOCHHYCOB.

Jlemma Pumana-JleGera.

HepasenctBo beccens.

Wurerpan qupuxiie.

CxomumocTs psina Oypre B TOUKe.

Paznoxenue B psin @ypbe QyHKINHU, 33 JaHHON HA TPOU3BOJILHOM IIPOMEKYTKE.
Paznoxxenne GyHKIMH TOJBKO [0 CHHYCAaM WJIHM TOJIBKO [0 KOCHHYCaM.
PaBHOMepHas cxoaumocTs psana Oypse.

OneHka CKOpOCTH CXOUMOCTH.

HudbdepennupoBanue psgoB Oypee.

HNurerpuposanue psaosB Oypee.

Teopema BeiiepiiTpacca (anmpokcumanus TPUrOHOMETPUYECKUMU MHOTOUJICHAMH).
Teopema BeiiepiiTpacca (anmpokcumanys MHOTOYICHAMH).

[lonHOTa TPUTOHOMETPUYECKON CUCTEMBI U CHCTEMBI CTEIIEHEW B CMBICIIE PABHOMEPHOU
CXOJUMOCTH.

[lonHOTa TPUTOHOMETPUUECKOW CUCTEMBI U CUCTEMBI CTEIEHEH B CMBICIE CpeaHe-
KBaJIPaTUYECKOTO MPUOIIKEHUSI.

MuHMManbHOE CBOMCTBO KO3 dueHToB Dyphe.

Pasenctso Ilapcesans.

OpToroHanbHbIE CHCTEMBI.

CkansipHO€ IPOU3BE/IEHUE U €TI0 CBOMCTBA.

Hepasenctso Kommm-bynsikosckoro. Teopema [Tudaropa.

Psan @ypbe 110 npou3BOJIBHON TPUTOHOMETPUUECKOU CUCTEME.

MuHuManbHOE CBOWCTBO YaCTUYHBIX CyMM psiia Pypbe (110 MPOU3BOJILHOM CHCTEME).
KommuiekcHas gpopma psagoB Oypse.

Wuterpan @ypoe u npeodbpazoBanue Oypbe.

[IpencraBnenue GpyHKIMU cBOUM HHTErpajioM Dypebe.



47. CpoiictBa mpeodpazoBanusi Dypre.
48. Ilpumenenue npeoodpazoBanus Oypre.

OO0pa3ubl 0u1eTOB

lcemecTp

1. Beraucauts lim cos2x—1
x>0 X(e3X —/4x +1)

(1- x)(x+1)
(x+ 3)(x- 2)

2. N300pa3uth scku3 rpaduka GyHkoum Yy =

3. Tounsle rpanu. CymniecTBOBaHNE TOYHOW BEpXHEH M HIWKHEH rpaHu
4. DxBuBaneHTHOCTH npeaena no Ko u ['eline

2 cemecTp
1. UccienoBath GyHKIMIO 1 rocTpouts rpaduk Y = 2X* - x%- 1,
2. Beraucnuth 'fsin 2 xcos? xdXx.

3. Beruncnenue miomnaan KpUBOJIUHEHHON TpareIuH.

4. Teopema 0 HauTy4II€eH JIOKAIBHON aIllIPOKCHUMAIIHH.

3 cemecTp

1. HccnenoBath Ha sxctpemym pyukmmo: Z = 3(X2 + y2) — X3 + 6y + 3:

2. Boranenursb JJ (2X + y)dxdy, rae D — obnacte, orpanndenHas quHuAMH Y = X, y

X=2,X= 3.

3. [IpousBoaHas no HanpasieHuto. [ paauent.

4. Komnaxtsl. Heo6xoauMoe U 10CcTaTOYHOE ycaoBue komnakra B R" .

4 cemecTp

2
S 1

1. Haiitu paanyC 1 UHTEPBaAJI CXOOAUMOCTHU psaaa ztl - —J X"
n=1 n

X
2. PasnoxuTh GyHKumo B pag dypee f (X)=sin 2 , Xe(—m, )

3. TToBepXHOCTHBIE HHTETPAITEl IEPBOTO POJIA.
4. OueHKa CKopoCTM cxoamMmocTh paga dypbe

3X,



Kpurtepuu oneHnBaHusi pe3y/ibTaTOB 00y4eHUs!
Kpurtepuu oueHnBaHus 1o 3a4ery:
«3aYTEHO»: CTYJCHT BJAJIC€T TEOPETUYECKUMHU 3HAHHMSIMH TI0 JTAHHOMY pasfielny, 3HaeT (OpMbI
peanu3any pa3iuyHbIX AJITOPUTMOB aiureOpbl U TEOMETPHUH, JONMYCKACT HE3HAYHTENIbHbIC
OIIMOKM; CTYIEHT yMEEeT NPaBUIBHO OOBSICHATH HM3YYEHHBIH MaTepuai, WUIIOCTPUPYS €ro
IIpUMEpaMU IIPOrpamM.

«HC 3a4YTCHO»: MAaTCpHal HC YCBOCH HJIM YCBOCH YaCTUYHO, CTYACHT 3aTPYAHACTCA IMPUBCCTHU
MpPUMEPHI MTPOTPaMM, PEATU3YIONINX MMOCTABICHHBIE 337a4H; JOBOJBHO OTpaHUYEHHBINH 00beM
3HaHUU IPOrPAMMHOIO MaTEpHAIIA.

Onenka Kpurepuu onieHuBaHusI 110 SK3aMEHY
OIICHKY «OTJIMYHO» 3acClIy)KMBAeT CTYJIEHT, OCBOUBIIMI 3HaHUS,
Bricokuit YMEHHMsI, KOMIETEHLMH M TEOpEeTUYECKUN Martepuan 0e3 MHpoOesnos;
YPOBEHB «5» BBITIOJIHUBIINM BCE 3a/laHusl, MPEIyCMOTPEHHbIE YYEOHBIM IUIAHOM Ha
(oTsIM4HO) BBICOKOM Kau€CTBEHHOM YPOBHE; MPAKTUYECKHE HABBIKU

po(ecCHOHAIILHOTO MPUMEHEHUSI OCBOCHHBIX 3HAHUN C()OPMUPOBAHBI.
OLIEHKY «XOpOUIO» 3aCIyKUBAET CTYACHT, IPAKTUYECKU MOJTHOCTHIO

Cpennuit . .
YPOBEHb OCBOMBIIIMK 3HAHWS, YMCHHS, KOMICTCHIIMA W TEOPETUUCCKHI
(xopomo) MaTtepual, ydeOHbIe 3a/IaHus HE OIEHEHBI MAKCHMAIIbHBIM YHCIIOM
6aJI0B, B OCHOBHOM C(OPMUPOBAI MPAKTUUECKHE HABBIKU.
Toporosiii OLEHKY «Y/IOBJICTBOPHTEIBHO»  3aCIY)KHBACT CTY/ICHT, HACTHYHO C
YPOBEHD «3» npoOeraMu OCBOWBIMIT  3HAHHMA,  YMCHHSA, KOMICTCHIMH 1
(YIOBICTBOPHTE TEOPETHUYECKUN MaTepuall, MHOTHE y4ueOHbIe 3aJaHus Ju00 He
1bHO) BBITIOJIHMJ, JIMOO OHM OLIGHEHbl YHCIOM OalioB ONM3KUM K

MUHHMAaJIbHOMY, HEKOTOPbIE MPAKTHUECKHE HAaBBIKU HE C(OOPMUPOBAHBI.
MuHuManbHbI | OLEHKY «HEYIOBJIETBOPUTEIHHOY 3aCIyKUBAET CTYJEHT, HE OCBOMBILUN

YPOBEHB «2» 3HaHUS, YMEHUS, KOMIIETCHIINA U TEOPETHUYECKUI MarepHal, ydeOHbIe
(HEyIOBIIETBOPH | 3aJaHUS HE BBITIOJIHIII, MPAKTUYECKUE HABBIKUA HE CHOPMHUPOBAHEI.
TEJILHO)

OueHouHbIE CpencTBa Uil WHBAIWAOB W JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU
3JI0POBBS BEIOMPAIOTCS C YYETOM UX MHIUBHIYAIbHBIX ICUX0()U3NIECKIX 0COOCHHOCTEH.

— mpu HEoOXOJMMOCTH HHBAIMIAAM M JMIAM C OTPAHMYCHHBIMH BO3MOXHOCTSMH
3JI0POBBS TIPEIOCTABISCTCS IOTIOJHUTEIIFHOE BpeMs JJIsl TOATOTOBKU OTBETA HA SK3aMEHE;

— IIPU MIPOBE/ICHUH MPOIIEYPhl OLIEHUBAHUS PE3yIbTaTOB OOYYCHUSI HHBAIUIOB U JIMII C
OTPaHMYCHHBIMH BO3MOYKHOCTSMU 3/I10POBbS IIPEAYyCMATPUBAETCS MCIOJIb30BAaHHE TEXHUYECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3U C UX HHAWBUIYaTbHBIMU OCOOCHHOCTSIMU;

— TIpH HEOOXOIUMOCTH ISl O0YYAIOIIUXCSl C OTPaHUYEHHBIMI BO3MOXKHOCTSIMU 3/10POBbSI
W HMHBAIMJOB TIPOLENypa OICHUBAHUS pE3yIbTaTOB OOYYEHHsS] IO JTUCHUIUIMHE MOXKET
MPOBOJNTHCS B HECKOJIBKO ITAIOB.

[Ipouenypa oleHUBaHUS PE3yabTaTOB OOy4YEHHs WHBAIMJOB U JIMI[ C OTPaHUYEHHBIMU
BO3MOJKHOCTSIMH 3/I0pPOBBSl 10 JAUCLMIUIMHE (MOJIYNI0) NpeAycMaTpHBaeT MpeJoCTaBIeHUE
uHbopmanuu B (QopMax, aJanTUPOBAHHBIX K OTPAHMYEHUSAM HX 3/I0POBbS M BOCHPUATHUS
UH(pOpMAaIUHU:

JUist U1 ¢ HapyIIEHUsIMU 3pEHUS:

— B I1€4aTHOM (hopMe yBETUUEHHBIM HIPHPTOM,

— B JOpMe€ IIEKTPOHHOTO JOKYMEHTA.

JUist U1 ¢ HapyLIeHUSIMU CITyXa!

— B re4atHoi ¢opme,

— B (popMe PIEKTPOHHOTO TIOKYMEHTA.

JUist U1 ¢ HapyIIeHUsIMU ONIOPHO-ABUTaTeNIbHOTO arapara:



— B miedaTHoi popme,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA.

I[aHHBIfI NEpCUYCHb MOXKET 6LITB KOHKPCTHU3UPOBAH B 3aBUCUMOCTU OT KOHTHHI'CHTA
00yJaromuxcs.

3. Tlepeyennb yueOHOii JuTepaTYphbl, HHGOPMANMOHHBIX PECYPCOB M TEXHOJIOTHi
5.1. YueOnas uTepaTypa
5.1.1. OcHoBHas JuTepaTypa

1.

2.

3.

3opuu B. A. Maremarnyeckuii aHanu3: y49eOHUK /sl CTyIeHTOB By30B. Y. 1 / B.
A. 3opuu. - U3n. 5-e. - M.: MITHMO, 2007. - 657 c.

3opuu B. A. Maremarnyeckuii aHanu3: y4eOHUK /ISl CTyIeHTOB By30B. Y. 2 / B.
A. 3opwuu. - U3n. 5-e. - M.: MITHMO , 2007. - 789 c.

Bbapcykosa B. 10., Hamtok 3. b. MatemaTtuueckuii aHaiu3: yueOHoe nmocoOue ams
CTYAEHTOB 2 Kypca (aKyJbTeTa MaTeMaTUKHU U KOMIBIOTEPHBIX HayK. Y. 2 / Daxk.
MaTeMaTHKU U KOMIbIOTEpHBIX Hayk KybaHnckoro roc. yu-ta. - Kpacnonap:
[[Ipocsemenue-1Or], 2014. - 72 c.

Kynpssues JI. /1., Kyracos A.[l., Yexmos B.U., [lTabynna M.U. CoopHuK 3a1a4 110
MarematndeckoMy aHanusy. Tom 1. [Ipenen. HenpepbsiBHOCTD.
Huddepenunpyemocts. M.: @uzmariur, 2010. — 496 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2226

Kynpssues JI. /1., Kyracos A.[l., Yexmos B.U., [llabyana M.1. CoopHuK 33724 110
MareMmarndeckomy aHanuzy. Tom 2. MaTerpansl. Pagel. M.: @usmatiur, 2009. —
504 c.

http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2227

Kynpssues JI. /1., KyracoB A.[l., Yexmos B.W., [llabyaun M.W. CoopHUK 3a1a4 IO
MaTeMaThudeckoMy aHainuzy. ToM 3. OyHKIHU HECKOJIBKUX MTEPEMEHHBIX.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2220

bepman, I'.H. CO0opHUK 33724 110 KypCy MaTeMaTUUECKOTO aHan3a [ JIeKTPOHHBIN
pecype] : yueb. mocodbue — InektpoH. naH. — Cankr-IlerepOypr: Jlans, 2016. —
492 c. https://e.lanbook.com/reader/book/73084/

5.1.2. lonoJiHUTE/IbHAS JIATEpPaTypa

1.

AdanacweBa T. H., bapcykosa B. 0., bauypckas A. @., 3acanko O. B., Hamox M. B.
[IpakTukym o MaremaruueckoMmy aHanusy (OyHkuu u rpadukn): yaueOHoe mocooue
1St cTyZeHToB 1 Kypcea dakyinbTeTa MaTeMaTHKU U KOMITbIOTepHBIX Hayk Kyol'V /, -
2-e¢ m31. - Kpacnonap, 2013. - 87 c.

Kynpssues, JI. /1. Kypc maremarudeckoro ananuza B 3 T. Tom 1: yueOHUK ams
6axanaspos / JI. JI. KynpsBues. — 6-e uzn., nepepad. u gon. — M. M3garenscTBo
HOpaiit, 2017. — 703 c.
www.biblio-online.ru/book/7C2C72EF-CCB8-46A9-8933-E57E32874DCO0
Kynpssues, JI. 1. Kypc matematuyeckoro ananusa B 3 T. Tom 2 B 2 knurax. Kuwra 1:
y4eOHUK 151 akajieMuueckoro 6akanaspuara / JI. JI. KynpsBues. — 6-e uszn.,
nepepad. u gon. — M.: UznarensctBo FOpaiit, 2017. — 396 c.
www.biblio-online.ru/book/7D271B58-9EC1-4580-8A72-3004490773F2

Kynpssues, JI. JI. Kypc maremarnyeckoro ananusa B 3 T. ToMm 2 B 2 knurax. Kaura 2 :
y4eOHHK [T akajemudeckoro Oakanaspuara / JI. 1. Kyapssies. — 6-e usm.,
nepepab. u gon. — M. : U3patensctBo FOpaiit, 2017. — 323 c.
www.biblio-online.ru/book/085ABC9E-507F-4FC7-BCD7-661681AA3382
Kynpssues, JI. [I. Kypc maremarnyeckoro ananuza B 3 T. Tom 3: yueOHUK a7
6axanaspos / JI. JI. KynpsiBues. — 6-e uzn., nepepad. u gomn. — M.: 3garenscTBo
HOpaiir, 2017. — 351 c.
www.biblio-online.ru/book/5DF5043B-0826-4B08-9CF5-E8F4F92C7970
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Hukonsckuit C.M. Kypc maremarudeckoro ananusza. M.: @uszmariur, 2001. — 591 c.
https://e.lanbook.com/reader/book/2270/

@uxrtenronsil, [.M. Kypc nuddepenmansHoro u MHTErpajibHOro ucuucieHus. B 3-x
TT. Tom 1 [DnekTpouHbIl pecypc]: yued. — DnekrpoH. nan. — Cankr-IletrepOypr:
Jlans, 2016. — 608 c.

https://e.lanbook.com/reader/book/ 71768 /

®uxrenronsil, [.M. Kypc nuddepenmansHoro u MHTErpaibHOr0 ucuucieHus. B 3-x
TT. Tom 2 [DnekTpoHHbI pecypc]: yued. — DnektpoH. nan. — Cankrt-IletepOypr:
Jlans, 2016. — 800 c.

https://e.lanbook.com/book/71769

@uxrenronsil, [.M. Kypc nuddepeHnnanbHOro U HHTErpaIbHOTO UCYHUCIICHUS:
Vyebnuk. B 3-x T1. Tom 3 [DnekTpoHHBIH pecypc]: yued. — DIEeKTpOH. JaH. —
Cankr-IletepOypr: Jlanb, 2009. — 656 c.

https://e.lanbook.com/reader/book/409/

5.2. Ilepuoauueckasi JuTeparypa
1. Bassl nanasix komnaunuu «Mct Bero» http://dlib.eastview.com
2. Dnextponnas oubnmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. NuTepHeT-pecypchbl, B TOM YHCJIE COBPpeMeHHbIe MpodeccHoHalbHbIe 0a3bl
JAHHBbIX U ]/IH(l)OpMaIII/IOHHI)Ie ClIpaBOYHbLIC CHCTEMbI

DJ1eKTPOHHO-0ubIMoTeuHbIe cucteMbl (IBC):

1. DBC «FOPAWT» https://urait.ru/

2. ObC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4. 3bC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHblie 0a3bl JTaHHBIX:

agkrcwpnE

6.

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

XKypuans! uzgarenascrea Wiley https://onlinelibrary.wiley.com/

Hayunas snextponnas 6ubnroreka (HOB) http://www.elibrary.ru/
ITomHOTEKCTOBEIE APXHWBBI BEAYINHUX 3allaIHBIX HAYYHBIX )XYPHAJIOB Ha Poccuiickoit

atgopme HayyHbIX xypHanoB HOMKOH http://archive.neicon.ru

7.

HanmonaneHas anexTpoHHas OubnuoTexa (ZOCTyn K DNeKTPOHHOU OubInoTexe

nuccepranuii Poccuiickoit rocynapersennoii oubmmoteku (PI'B) https://rusneb.ru/

8.
9.

IIpesuaentckas oudmmoreka um. b.H. Ensriuna https://www.prlib.ru/
DnekrponHas kosuieknus Okchopackoro Poccuiickoro ®@onma

https://ebookcentral.proquest.com/lib/kubanstate/home.action

10.
11.
12.

Springer Journals https://link.springer.com/
Nature Journals https://www.nature.com/siteindex/index.html
Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

13.
14.
15.
16.
17.
18.

Springer Materials http://materials.springer.com/

zbMath https://zbmath.org/

Nano Database https://nano.nature.com/

Springer eBooks:_https://link.springer.com/

"Jlexktopuym TB" http://www.lektorium.tv/

YuuBepcuterckas uHopmaimonnas cuctema POCCHUS http://uisrussia.msu.ru
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HNudopMannoHHble CIPAaBOYHbIE CUCTEMBI:
1. KoncynpranT Ilnioc - cipaBouHasi mpaBoBasi CUCTEMa (JIOCTYI 1O JIOKAIbHOM CeTH ¢
KOMIBIOTEPOB OMOIHOTEKH )

Pecypcsbl cB0OOAHOTIO J0CTYyNA:

1. Kadenpa Boicmeit anredpst MI'Y
http://halgebra.math.msu.su/wiki/doku.php/courses:studprac2015

2. Cawmapos K.JI. IIpe3enTarus AJis CTyJIGHTOB 110 MaTEMaTHKE
http://www.resolventa.ru/metod/student/determinant.htm

3. AMmepHKaHCKas nmaTeHTHas 0a3a JaHHbIX hitp://www.uspto.gov/patft/

4. TlonHble TEKCTHI KaHACKUX quccepranuit http://www.nlc-bnc.ca/thesescanada/

5. KubepJlenunka (http://cyberleninka.ru/);

6. MuHnucTepcTBO HayKu U BbIcIIero oopazosanus Poccuiickoit deneparuu
https://www.minobrnauki.gov.ru/;

7. ®enepanbHblii mopTan "Poccuiickoe oopasoBanue http://www.edu.ru/;

8. Hudopmaunonnas cucrema "EnquHoe okHO JocTyma K 00pa3oBareilbHbIM pecypcam”
http://window.edu.ru/;

9. Enunas xosutekius nudpoBeix 0Opa3zoBaTeabHbIX pecypcos http://school-
collection.edu.ru/ .

10. ®epnepanbHbIN HEHTP UHPOPMAITMOHHO-00PA30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

11. IIpoekt I'ocynapcTBEHHOTO MHCTUTYTA pyccKkoro si3blka uMeHu A.C. Ilymkuna
"O6pa3zoBanue Ha pycckom" https://pushkininstitute.ru/;

12. CmpaBouHo-uH(OopMaoHHbIH moprtan "Pycckuii s3p1k" http://gramota.ru/;

13. Cayxba TeMaTHYECKMX TOJIKOBBIX ciioBapeii http://www.glossary.ru/;

14. Cnosapwu u suimkiIoneauu hitp://dic.academic.ru/;

15. Oo6pazoBarenbHbli mopran "Yue6a" http://www.ucheba.com/;

16. 3akonompoekT "O6 obpazoBanuu B Poccutickoit @eaepanun". Bormpocs! U OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHbIE 3JIEKTPOHHBbIE 00pa3oBaTe/ibHble U HH(POPMAIMOHHBIE PEeCYPChI

KyoI'y:

1. Cpena MOIyIBHOTO AMHAMHUECKOro oOyueHus http://moodle.kubsu.ru

2. baza yueOHBIX MIIaHOB, Y4€OHO-METOJMUECKUX KOMIUIEKCOB, ITyOIMKAlUNA U
koHbepenrwmii http://mschool.kubsu.ru/

3. bubnuoreka nHHOPMAIMOHHBIX PECYPCOB Kadeapbl HHPOPMAIIMOHHBIX
oOpa3oBaTeNIbHBIX TexHOJIOTHH hitp://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHtoB KyoI'Y http://docspace.kubsu.ru/

5. DnexTpoHHbIe 00pa3oBaTelbHbIE pecypchl Kadeapbl MHPOPMAIMOHHBIX CHCTEM U
TexHosoruii B oOpazoBanuu KyOI'Y u HayyHo-meroamyeckoro sxypHana "IIKOJIBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. MeToauueckue YKazaHud JJisd oﬁyqammnxcsl M0 OCBOCHMIO JHUCHHUITJIMHBI

B ocBoeHUM AUCIUILIMHLI MHBAIHJAAMU M JIHIIAMU C OrpaHNUYCHHBIMHU BO3MOKHOCTIAMUA
3A0POBbA OOJIBIIIOE 3HAUCHHE HMEET HHIUBUAYyaJIbHAA yqe6Ha;1 pa60Ta (KOHCYJ’IBTaI_II/II/I) —
AOIIOJIHUTEIIBHOC PA3bACHCHUC yqe6Horo Marepuaia.

I/IH,[[I/IBI/II[yaJ'ILHI)IC KOHCYJIbTAllUK 110 HTOpPCAMETY ABJIAKOTCA  BaKHBIM (b&KTOpOM,
CHOCO6CTBYIOH_[I/IM HHAUBUAYAJIU3alluA o6yquI/151 " YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MCXKIAY MpCIroaaBaTCiicM U O6y‘-IaIOI_I_II/IMCH WHBAJILJIOM WX JMOOM C OrpaHUYCHHBIMU
BO3MOKHOCTSAMMU 3J0POBBAL.

7. MaTepuajbHO-TeXHHYECKOe o0ecnieyeHne Mo TUCHHUILINHE (MOTYJII0)
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HanmenoBanue cnelnuaibHBIX
TOMEILCHUI

OCHAIIEHHOCTD CITEIHAIBLHBIX
TTOMEIIEHUH

HepequL JIMIOCH3MOHHOI'O
IMpOrpaMMHOro obecrieueHust

VYueOHble ayJUTOpUHN JUTS
MIPOBEACHUS 3aHATHH JEKIMOHHOTO
THUITA

Meo6enb: yueOHas MeOeITh
TexHmYecKue cpencTBa 00ydeHuUs:
9KpaH, MPOEKTOP, KOMITBIOTED

Microsoft Office

VYueGHbie ayIUTOPUH st | MebGenb: yaeOHast MeOenb Microsoft Office
TPOBEICHHUS 3aHATHH | TeXHHYECKUe CPEeACTBA OOYUCHHUSL:
CEeMHHAPCKOTO THIIA, TPYIIIOBBIX M | 3KPaH, MPOEKTOP, KOMIIBIOTEP
WHIUBUIYAIBHBIX — KOHCYIBTAIH,
TEKYIIEro KOHTPOJIA u
HPOMEKYTOIHON ATTECTal[HK
Jia  caMmocTosTeNbHOM  paboThl  OOy4aromMXcs  MPEJyCMOTPEHbI  MOMEIIEHHS,

YKOMIIJICKTOBAHHBIC CHGHI/IaJII/ISI/IpOBaHHOﬁ MG6CJ'[I)IO, OCHAIIICHHbIC KOMHI)I-OTepHOI\/'I TEXHHUKOHU C
BO3MOYHOCTBIO TIOJKITIOYCHHS K ceTH «MHTEepHEeT» W 00ecleueHueM JOCTyIa B AJICKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaATEIBHYIO CPEly YHUBEPCUTETA.

HanmenoBanue momeneHuii st
CaMOCTOSITENBEHOI paboThI
00yJaroImuxcs

OcCHaIEHHOCTh OMEIIESHHH JIJIst
CaMOCTOSITENbHOM paboThI
00y4aromuxcs

[epeveHs THUIICH3HOHHOTO
MPOrPaMMHOT0 00ECIICU CHUSI

ITomenienue st caMOCTOATENbHON
paboThI 00yJAOIIMXCS (YUTATHHBIH
3an HayuHoit 6nbanorexn)

Mebenb: yueOHas Mmedenb
Kommiekr  cnenuanu3upoBaHHON
MeOenH: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITbIOTEpHAs
TEXHUKaA C HNOAKIIFOYECHHUEM K
nH(OpMALIMOHHO-
KOMM YHUKALIMOHHOM
«ntepuer» MU pocrtynoM B
JJIEKTPOHHYIO  MH(OpPMALMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTelbHON  OpraHu3aLyy,
BeO-KaMepbl, KOMMYHHKAI[IOHHOE
obopynoBaHue, oOecreynBaroee
JOCTyo K  CEeTH  HHTEpHeT
(poBoHOE COEIMHEHNE 3¢
OecCIpoBOIHOE ~ COEJMHEHUE 10
texHomorun Wi-Fi)

CCTHU

TToMmemenue miusa caMOCTOSTENBLHOM
padotsl obyuatomuxcst (ayn.301H,
3091, 320H)

Meobenb: yuebHas mebennb
Kommekt  crennanu3upoBaHHOU
MeOenu: KOMITBIOTEPHBIE CTONbI
ObopynoBanue: KOMITBIOTEpHAs
TEXHUKAa C TMOAKIIOYEHHEM K
HHPOPMAIIOHHO-
KOMM YHUKAIlMOHHOMN
«HTeprer» U poctymoM B
SJEKTPOHHYI0  MH(OPMAIMOHHO-
00pa3oBaTEeNHHYIO cpeny
00pa3oBaTeIbHOW  OpPTAaHHW3ALUH,
BeO-KaMepbl, KOMMYHHKAIMOHHOE
obopynoBaHue, oOecreunBaroee
JOCTYm K  CEeTH  WHTEpHET
(mpoBomHOE COEIMHEHNE 154
OecripoBOHOE  COCIOMHEHHE IO
texuonorun Wi-Fi)

CCTH




	1. Цели и задачи изучения дисциплины (модуля)
	1.2 Задачи дисциплины
	1.3 Место дисциплины (модуля) в структуре образовательной программы
	1.4 Перечень планируемых результатов обучения по дисциплине (модулю), соотнесенных с планируемыми результатами освоения образовательной программы
	2. Структура и содержание дисциплины
	2.2 Содержание дисциплины
	2.3 Содержание разделов дисциплины
	2.3.2 Занятия семинарского типа (лабораторные работы)
	2.3.3 Примерная тематика курсовых работ (проектов)
	2.4 Перечень учебно-методического обеспечения для самостоятельной работы обучающихся по дисциплине (модулю)
	3. Образовательные технологии, применяемые при освоении дисциплины (модуля)
	4. Оценочные средства для текущего контроля успеваемости и промежуточной аттестации.
	Структура оценочных средств для текущей и промежуточной аттестации
	4.1.2 Вопросы к коллоквиуму по теме «Предел функции»
	Вопросы к коллоквиуму по теме «Дифференцируемые функции. Приложения дифференциального исчисления»
	Вопросы к коллоквиуму по теме «Дифференцируемость функций нескольких переменных»
	4.1.3 Образцы самостоятельных и контрольных работ
	Контрольная работа на тему «Графики функций»
	Контрольная работа на тему «Предел»

	 1 3 
	
	
	 
	lim
	  
	Самостоятельная работа по теме «Числовые ряды»
	ln 1  1 
	2 семестр
	Контрольная работа на тему «Приложения дифференциального исчисления»
	Контрольная работа на тему «Неопределенный и определенный интеграл»
	Самостоятельная работа по теме «Несобственные интегралы. Функциональные последовательности и ряды»

	3 семестр
	Контрольная работа на тему «Функции нескольких переменных»


	1)  sin k , k  2 ,cos 1 
	 

	2 1  1 1 
	
	Контрольная работа на тему «Дифференцируемость функций нескольких переменных»

	2  2 z
	Самостоятельная работа по теме «Интегралы, зависящие от параметра»
	Контрольная работа на тему «Кратные интегралы»
	Контрольная работа на тему «Криволинейные и поверхностные интегралы.
	Контрольная работа на тему «Представление функций рядами»
	4.2 Фонд оценочных средств для проведения промежуточной аттестации Вопросы для подготовки экзамену
	2 семестр
	3  семестр
	4 семестр
	Образцы билетов 1семестр
	2 семестр (1)
	3 семестр
	4 семестр (1)
	Критерии оценивания результатов обучения Критерии оценивания по зачету:
	5. Перечень учебной литературы, информационных ресурсов и технологий
	5.1.1. Основная литература
	5.1.2. Дополнительная литература
	5.2. Периодическая литература
	5.3. Интернет-ресурсы, в том числе современные профессиональные базы данных и информационные справочные системы
	Профессиональные базы данных:
	Информационные справочные системы:
	Ресурсы свободного доступа:
	Собственные электронные образовательные и информационные ресурсы КубГУ:
	6. Методические указания для обучающихся по освоению дисциплины
	7. Материально-техническое обеспечение по дисциплине (модулю)


