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1. Ilesn v 3a724u U3yYeHUs] TUCHMILIMHBI (MOAYJIs1)

1.1 Ilessb 0CBOEHUS JUCHMILINHBI

Lenmn ocBoeHMS JMCUMIUIMHBI — ONpeneNeHbl  (elepaabHbIM  TOCYAapCTBEHHBIM
CTaHJapPTOM BBICIIETr0 OOpa30BaHUs 10 HANPABICHUIO MOArOTOBKU «MaTemaThKa», B paMKax
KOTOPOM MPEnoAaeTCs IUCHUILIAHA.

LenssMu OCBOEHUS AMCHUILUIMHBI «MaTeMaTHYeCKuid aHaIu3» SBISIOTCS (OPMHUPOBAHUE
MaTeMaTU4YeCKON KYIbTYphl CTYICHTOB, (yHIAaMEHTalbHas MOATOTOBKA CTYIEHTOB B 00JacTH
MaTeMaTHYECKOI0 aHajlu3a, OBJAJCHWE COBPEMEHHBIM allapaToM MaTEeMAaTHUYECKOro aHallu3a
JUIL  TAIBHEHIEro HCIOJb30BaHUSA B JPYrUX OO0JacTIX MaTeMaTH4YeCKOTO 3HAaHUS |
JUCLMIUIMHAX €CTECTBEHHOHAYYHOTO COJCPKAHUSL.

1.2 3agauu AU CHUNINHBI

[Ipu ocBOeHMM UCIMIUIMHBL «MaTeMaTHYECKU aHAJIA3) CTABSTCS CIEAYIOLIUE 3a1a4u:

BbIpa0OTKa 00IIeMaTeMaTHYeCKOW KYJIbTYphl: YMEHUE JIOTUYECKU MBICIUTh, TPOBOAUTH
JI0Ka3aTelbCTBA OCHOBHBIX YTBEP)KICHUH, YCTAHABIMBATh JIOTMYECKHE CBS3U  MEXKIY
MOHATHUSIMHU, IEPEBOIUTH 337a4U U X PELIEHHS Ha A3bIK CHMBOJIBHBIX BHIYMCICHUI;

(¢hopMHpOBaHHE 3HAHUN O JEUCTBUTENBHBIX YMCIAX U OMEpalUsiX C JIEHCTBUTEIbHBIMU
YHCIIaMH;

(dbopMupoBaHHE 3HAHWK O CBOMCTBAX TMPENEIOB IOCIEAOBATEIBHOCTEH M TPEIEIOB
bymnxumii;

OBJIaJIeHUE MeToAaMM Au(depeHunpoBaHus (QyHKIUNH OJHOW W MHOTHX MEPEMEHHBIX;

(hopMHpOBaHKE HaBBIKOB MpUMEHEHUS AU PepeHInaIbHOTO UCUUCTCHUS K
UCCIIEIOBAaHUIO QYHKUUN U B TEOMETPUUECKUX MPUIIOKEHUSIX;

OBJIaJICHUE OCHOBHBIMH METOJAMHM HUHTETPUPOBaHUS (QYHKIMA OJHOM W MHOTHX
MEePEMEHHBIX.

[Tonmyuaemble 3HaHMS J€XAaT B OCHOBE MaTeMaTUYECKOTo OOpa3oBaHHA UM HEOOXOIUMBI
JUIS TIOHUMAaHUS U OCBOCHHUSI BCEX KYPCOB MaTeMaTHUKH, KOMIIBIOTEPHBIX HAYK U UX MPUIIOKECHUH.

1.3 MecTo AucCHUNIMHBI (MOIYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMmbl

Jucnuminaa «MaTreMaTHYeCKHl aHalu3» OTHOCHUTCS K ©Oa3oBoW dYactu bnoka 1
"Mucturmuuabl  (Moaynu)" y4eOHOro IlaHA | SBIIACTCS JUCHUIUIMHOW 10 BbIOOpY. B
COOTBETCTBUU C pabOyuM y4eOHBIM IUIAHOM UCLUIUIMHA u3y4daerca Ha 1-2 kypcax (1-4
CeMEeCTpBI) 10 0YHOM opme oOyyeHus. Bua npoMexyrouHol aTTecTaliuu: 3a4eT U IK3aMeH.

Mecto kypca B mpodeccHOHAIBbHON TOArOTOBKE OakajiaBpa OIPENENSIETCS POJIbIO
MaTeMaTH4eCKOro aHanu3a B (OPMUPOBAHUU BHICOKOKBAJIU(PHUIIMPOBAHHOTO CIEHHAINUCTA IO
HampaBlieHHI0 «Marematukay. [[is ycnemHoro ocBO€HHUs AMCLUHUIUIMHBI JOCTATOYHO 3HAHUN
IIKOJIBHOTO Kypca anreOpbl W Hayajd aHalu3a, reoMeTpuu. JlaHHas AUCHUIUIMHA SBISETCS
OCHOBOTMOJAramomei A JajdbHEHIIero W3y4eHHs JUCHMIUIMH BBICHICH MaTeMaTUKu U
MEXaHUKH. MareMaTudecKuil aHaluu3 WCIHOJb3yeTCd MpU H3ydyeHUH AuddepeHnnanbHbIX
ypaBHeHu#, «KoMIuiekcHbIM aHanu3», Teopuu AUQQepeHInanbHbIX YPaBHEHHH C YaCTHBIMU
MPOU3BOJHBIMHU, TEOPUHM WHTErPAJbHBIX ypaBHEHUH, Au(QepeHnanbHOl TeOMETPUH |
TOMOJIOTUY, BapUALMOHHOTO HMCYHUCIIEHUS, (YHKIIMOHAJIBHOTO aHalIM3a, TEOPUU BEPOSTHOCTEMH,
MPUMEHEHHE aHAIUTUYECKUX (YHKIHMI B 3aJayax MeXaHUKH, «Meroabl Teopuu (QyHKIUN B
MaTeMaTH4eCKOM MOJICTHPOBaHUIY, « HaydHbIe OCHOBHI MIKOJIHHOTO Kypca MaTEMAaTHKI.

1.4 TlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHUs! N0 JMCHHUILIMHE (MOIY.110),
COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOCHHUsI 00pa30BaTeIbHOM NPOrPaMMBbI

W3yyenne paHHOM y4eOHOM JMCHMIUIMHBI HampaBieHO Ha (GOPMHUpOBaHUE Y
oOyyJaromuxcs CIeAYIOMHNX KOMIIETeHIIUH]:

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

Pe3ynbTaThl 00y4eHHS O JUCIUILINHE
KOMIICTCHIIUN Y v Auct

OIIK-1 Crniocoden mpuMeHSITh pyHIaMeHTATbHbIE 3HAHUS, MOJTyYeHHbIe B 00/1aCTH MAaTeMATHYECKHX U
(1J1M) eCTeCTBEHHBIX HAYK, M HCII0JIb30BATH X B IPO()eCCHOHATBHOM 1eSITeJIbHOCTH

OIIK-1.1. Ilpumensier 6a30BbIe 3HAHMS, | 3HaeT crocoObl pEHIeHWs THIOBBIX 33/a4 C y4EeTOM




KOZ[ 1 HAUMCHOBAHUC I/IHZ[I/IKaTopa.>l< JOCTHXXCHUSA
KOMIICTCHIIUN

P€3yJ'H)TaTI)I 06y‘-I€HI/I$I 10 JUCHHILIMHE

MTOJTYYCHHBIC B 00JIACTH MaTEMAaTUIECKUX H(HITH)
€CTECTBCHHBIX HAaYK

OCHOBHBIX ITOHSATHI K 06IIII/IX 3aKOHOM€pHOCT€ﬁ

VYmMmeer MPUMCHATH NNOJTYYCHHBIC HABBIKU B IPYI'UX 00JIacTax

MaTEMaATHYICCKOI'O 3HaHHUA n JUCHHUILITTHHAX
C€CTCCTBCHHOHAYYHOI'O COACPIKAHUA
Bnaz[eeT HaBbIKaMH IMPUMCHCHUSA MaATEMATHYICCKOI'O

armapara B JpYyrux 00JIaCTSIX MaTEMaTHYECKOIro 3HAHUSA U
JAUCHUINIMHAX €CTECTBECHHO-HAYYHOI'O COACPIKAaHUA

OIIK-1.3 AHanu3upyeT U IPUMEHSIET HaBBIKK
BBIOOpa METOIOB PEILECHUS 3a1a
1podecCHOHAILHON AESTEIbHOCTH Ha OCHOBE
TEOPETUUECKUX 3HAHUH

3HaeT MeToJpl TONy4YeHUE aKTyalbHOH HWH(OpPMAalH O
MPUMEHEHUH CPEJICTB MaTeMaTHYECKOT 0 aHaIK3a

YMeeT TOMB30BaThCS  CHOPABOYHBIMA U OOYYarOUMMH
pecypcaMu JUisi pellieHUs] Pa3iuYHBbIX 3a7ad B OOJAcTH
MaTeMaTHYECKOro aHaIH3a

BnaaeeT HaBbIKaMU CO3JIaHHs CTaHAAPTHBIX Moz[eneﬁ JJIsL
PpCHICHU MPUKIAJHBIX 3a1a4

IIK-1 CnocofeH pemaTs akTyajlbHbIe H Ba)KHbIE

3a7a4M pyHIaMEeHTATbLHOI U NPUKJIATHOI MaTeMATUKH

TIK-1.1. 3HaeT OCHOBHBIE MOHATHUS, UAEU U
MeToAbl  (DYHIAMEHTAIBHBIX  MAaTEMATHICCKUX
JUCIIUTUTAH JUTS pelIcHHs 0a30BbIX 3a7a4

3Haer BO3MOXXHOCTH MOCTPOEHUS CTaHJAPTHBIX
MaTeMaTHYECKHX MoJieieil MeToJaMi MaTeMaTH4eCKOro
aHaJI3a, BO3MOXKHBIE C(hepbl UX TPHIIOKEHUH

YmMmeer HCIIONB30BaTh CTaHJapTHBIE MOJIENIN
MaTEMAaTHYECKOrO aHa|3a IS PELIEH s MPUKIIaTHBIX
3a1a4

Brnaneer HaBBIKAMH MIPUMEHEHUSI METOJIOB
JTU(hepeHINATBHOTO U HHTEIPAIbHOT'O UCUHUCIICHHS

IK-1.3 Nmeer HaBBIKU pelieHus
MaTeMaTHYeCKuX  3aJad,  COOTBETCTBYIOIINX
KBaIM(UKAINK, BO3HUKAIOWIMX NPU IIPOBEACHUH
HAaY4YHBIX U IPUKJIAJHBIX UCCIIENOBAHUI

3HaeT (pOpMYIMPOBKH U JIOKA3aTEeNbCTBA YTBEPIKACHUIH

YmMmeer TMPUMEHATH NTOJTYUYCHHBIC HABBIKH B IPYTUX o00J1acTax
MaTEMaTHICCKOIO 3HaHUA n JUCHHILINHaX
€CTECTBCHHOHAYYHOI'O COACPIKAHUSA

Brnageer HaBbikamMu PpeHICHM MAaTEMAaTHICCKUX 3a/1a4

PGSYJ'IBTaTI)I O6y‘ICHI/IH M0 AUCHUILIMHE AOCTUTAOTCA B paMKaX OCYIICCTBJIICHUSA BCEX

BUIOB KOHTAaKTHOH WU
YTBEPKJICHHBIM Y4€OHBIM TIJITAHOM.
NHmukaTopel  JOCTHXKECHHS

CaMOCTOSITEIIBHOH ~ PabOTHI

KOMIIETEHINH

0 6yqa10umxc;1 B COOTBECTCTBHUU

cuMTaoTcs  cHOPMUPOBAHHBIMU

AOCTHIKCHHUHU COOTBCTCTBYIOIIUX UM PE3YJIILTAaTOB 06yLIeHI/ISI.

2. CTpyKTYpa M cojiepKaHue THCIHUTTHHbI

2.1 Pacnipenesienue TPyA0EMKOCTH JUCHMILIMHBI 110 BHAaM padoT

OO6mas Tpyno€MKOCTh AUCHUILTUHBI cOcTaBiseT 25 3adeTHbix equHull (900 yacoB), ux
pacnpezeneHue no BugaM paboT mpenacraBieHo B Tadbnuie. OOyueHue BeIETCS TOJIbKO B OUHOM

npu

hopme.

Bunpt pabot Bceero 1cemectp | 2cemectp | 3cemectp | 4cemectp
JacoB ("acer) (Jacer) (dacer) (gacer)

KonrakTHas pa6ora, B TOM YHucJie: 430 108,5 118,5 108,5 94,5
AyautopHble 3aHsiTHsI (BCero): 402 102 108 102 90
3aHATHS JIEKLIIMOHHOTO TUIIA 190 50 54 50 36
11a00paTOPHBIC 3AHSATHS 212 52 54 52 54
MPaKTUIECKHE 3aHATHS — — — — —
CEMHHAPCKHE 3aHATHS — — — — —
Hnas koHTaKTHAsI padoTa:
KonTpons camocTosTesHOI paboThI
(chl; P 26 6 10 6 4
IMpomexyrounas arrecranus (MKP) 2 0,5 0,5 0,5 0,5
CamocTosiTesibHasi padoTa, B TOM 290,2 62,8 115,8 628 40,8
quciie:
[popaboTka 1 MOBTOPEHUE JIEKIIMOHHOTO
MaTepHana 1 Matepuaia y9eOHUKOB U 60,2 12,8 21,8 12,8 12,8
Y9eOHBIX TTOCOOMit




ITOJITOTOBKA K JIA0OPaTOPHBIM 1 84 18 36 18 12
MIPAKTHICCKUM 3aHATUSIM
MOJITOTOBKA K KOJUIOKBHYMaM 48 12 18 12 6
BrImmosiHeHHEe TOMaNIHUX 3aJaHUN 54 12 24 12 6
(ToaroToBKA COOOIIEHNH, TPE3EHTALINI)
[MoxaroroBka K TEKyIIeMy KOHTPOIIO 36 8 16 8 4
Konrpous: 187,8 44,7 53,7 44,7 44,7
[ToxroroBka x 3adery 40 10 10 10 10
IToxroroeka K sKk3aMeHy 147,8 34,7 43,7 34,7 34,7
Oomasn Jac. 900 216 288 216 180
TPYI0EMKOCTH B TOM YHCJIE

KOHTAKTHAsA 422 108,5 118,5 108,5 94,5

padora

3a4. e 25 6 8 6 5

2.2 Coneprxanue THCIHUTLTHHBI

Pacrnipenenenne BuoB yueGHOM pabOThl M X TPYAOEMKOCTH M0 pa3jieiaM JTUCHHUILINHBL.
Paznens! qucuumiuHel, u3ydaemsele B 1 cemectpe (ouHas popma oOyueHus)

Konnuectso uacos

A Breaynur
Ne HanMeHoBaHue pa3aenon yauropHas OpHast
Bcero pabora
pabora
J I13 JIP CPC
1. Bsenenue B aHanus 18,8 6 6 6,8
2. [penen pyHkumu 52 16 16 20
3. [Ipocretiue s5emMeHTapHble QYHKIHN 38 8 20 10
4. HernpepbiBHble HyHKINH. 28 12 4 12
5. Yucinossie psipl 20 8 6 6
UTOI O no pazdenam oucyuniumvl 156,8| 50 52 54,8
Kontpons camocrostensHoit paboter (KCP) 6
[pomexyrounas arrectaius (MKP) 0,5
IoaroroBka K TeKymeMy KOHTPOJIIO 8
[oaroroBka K 3a4eTy 10
[oaroroBka K 3K3aMeHy 34,7
OO1as TpyA0eMKOCTb TI0 AUCHUIUIHHE 216
Paznensl aucuunianHel, H3ydaembie Bo 2 cemectpe (ouHas popma 00yueHus)
KonmuaecTtso yaco
Bueaynut
Ne HaumenoBanue pasnenos AymuTopHas OpH};JI
Bcero pabota
pabora
J I13 JIP CPC
6. Hudpdepenumpyembie GyHKINN 428 | 16 10 16,8
7. [Mpunoxenus auddepeHIHaILHOr0 HCIUCICHUS 31 8 10 13
8. HeormpeaeneHHbIil HHTErpat 37 9 10 18
9. OnpeneneHnblil HHTErpat 39 9 10 20
10. |HecoOcTBeHHbIC UHTETPATIBIL. 29 5 6 18
11. |DyHKIHMOHABHBIC TTOCIEAOBATEIBHOCTH M PS/IBL. 29 7 8 14
HUTOI'O no pazdenam oucyuniurvl 207,8| 54 54 99,8
Kontpons camocrositensroit padotsr (KCP) 10
[Tpomexxyrounas arrectarus (MIKP) 0,5
IloaroroBka K TeKyIeMy KOHTPOIIO 16
IloaroroBka k 3auery 10
IloaroroBka k sK3aMeHy 43,7
OO1mas TpyI0EMKOCTb 10 JUCIATUIIHE 288




Paznensl qucuuIumHel, n3ydaembie B 3 ceMmecTpe (ouHast hopma 00ydeHus)

KonuuectBo yacos
Bueaynut
No HaumenoBanue pazaenos Aymuropuas oplﬁlﬂ
Bcero pabora
pabora
JI 113 JIP CPC
12. DYHKIMU HECKOJIBKHUX TIEPEMEHHBIX 408 | 14 14 12,8
13.  |duddepenumpyemoctsb QyHKIMI HECKOJIBKHX MEPEMEHHBIX 58 20 20 18
14,  |MHTerpasnsl, 3aBUCSIIHE OT TapaMeTpa 20 4 4 12
15.  |KpaTtHble HHTErpabl 38 12 14 12
HUTOI'O no pazdenam oucyuniurol 156,8| 50 52 54,8
Kontposs camocrositensHoit pabotsl (KCP) 6
[Tpomesxyrounas arrectaius (MKP) 0,5
[ToAroToBKa K TEKYIIEMY KOHTPOJIIO 8
[loaroroBka K 3aueTy 10
IToaroroBka K 3K3amMeHy 34,7
OO011ast TPYA0EMKOCTh TI0 TUCIATUTHHE 216
Paznens! aucuuniannel, u3ydaemble B 4 cemectpe (ouHas popma 00yueHus)
KonuuectBo uaco
Bueaynur
Ne HaumeHoBaHue pa3nienos AymuTopHas opHyziI
Bcero pabora
pabora
JI I13 JIP CPC
16. |KpuBonuHeiiHbIe 1 TOBEPXHOCTHBIE HHTETPAIbI 38 12 14 12
17.  |DneMeHThI TEOPHH MO 28 6 12 10
18. |lIpencrapnenue GyHKUMIA psaaMu 60,8 | 18 28 14,8
UTOI O no pazdenam oucyuniumvl 126,8| 36 54 36,8
Kontpons camocrostensaoit paboter (KCP) 4
[Mpomexyrounas arrecraius (MKP) 0,5
[MoaroroBka K TeKyIieMy KOHTPOJIIO 4
[oaroroBka K 3a4eTy 10
[oaroroBka K 3K3aMeHy 34,7
OO01mas TpyI0EeMKOCTb IO JUCIUILTIHE 180

[Mpumeuanue: JI — nmexiuu, I13 — npakrtudeckue 3anstus / cemunapsl, JIP — maGopatopHbie
3ansaTus, CPC — camocrosTensHas paboTa CTyIeHTa

2.3 Conep:xaHue pa3iesioB TUCHUTINHBI
2.3.1 3auaTus JEeKIUOHHOI0 THIIA

HaumenoBanue paznena
(TeMbr)

Temaruka 3ausTHii / pabor

dopma TeKyLero
KOHTPOJIA

Bgenenue B ananuz

CrtpykTypa Teopem, HeoOX0MMbIE U

AOCTATOYHBIC YCIIOBHA. Jloruueckue CUMBOJIBL.

Hpez[MeT MAaTCMaTHYCCKOI0 aHaJIn3a.

MHoxecTBa U ollepaluu HaJ HUMU. DYyHKyuu:

oToOpakeHus1, 00pas, mpooOpas, rpapux.
Knaccbl QpyHKIMIA: TOCIe0BATENBHOCTD,
qucaoBas (yHKLHUS, B3aUMHO OJJHO3HAYHOE
otoOpakeHue. Oneparyu: CyXeHue,
KOMIIO3UIIUS, adredpanyeckre oneparym.
OmnpeneneHre MHOXECTBA AEHCTBUTEIbHBIX
yucen. OrpaHuyeHHble MHOXKeCTBA. TouHas
BEPXHsIsS M HIDKHSS TpaHb. ApudmMeTnieckue
oIepanuy HaJ yuciaMu. AKcHoma

YO




Hanmenoanue pa3zziena
(Temsr)

Tematuka 3ausiTuii / padbor

DopmMa TEKyILIEro
KOHTPOJIA

HEIIPEPBIBHOCTH.

[penen pynxumn

BeckoHeuHo Malble mocne10BaTeIbHOCTH
CpoiicTBa 6eckoHeuHOo MaibIxX. [Ipenen
nocnenoBareiabHOCTH. CBOMCTBA Mpeena:
€IMHCTBEHHOCTD, AJITe0pandecKue oreparum,
HepaBeHcTBa. [IpenenbHas Touka. beckoHeuHo
masbie Gpyrkuun npu x — a, [m f (X) .
X—a

CoiicTBa: anredpanyecKue omnepalny,
HEpaBEHCTBA, KOMIO3HIINS. JKBHBAJICHTHOCTh
onpenenenui npeaena no Komw u no I'eiine.
Kpumepuu cywecmeosanus npedena
nocnedosamenbHOCMU. TIPEIEe MOHOTOHHOU
nocienosarensrocTy, liM X, lim X,

N—o0 N—>c0
dlim < lim x,= lim X, xpurepnii Kormm.

N—o0 N—o0 n—oo

Kpurepuu cymecreosanus lim f(X) —

X—a
AQHAJIOTU KPUTEPUEB AJISI TOCIEA0BATEILHOCTEM.
CpaBHeHHE OECKOHEYHO MaJIbIX, «O», «0».
ODKBHUBalIeHTHBIE OecKoHeuHO Majble. [Torsarue
00 aCUMIITOTHKE U aCHMIITOTHYECKOM
Pa3JI0KEHUU.

[Ipocreitmme
3JIeMEHTapHbIe

byHKIIMHN

Tpuronomerpudeckue GyHKIHH. ACUMIITOTHKA.

X
Omnpenenenne & 15 pallMOHATBHBIX U
MppanuoHaNbHbIX X. CBOMCTBA. ACUMIITOTHKA.

IK

HenpepbiBHbie
byHKIIMN

HenpepbIBHOCTD 351eMEeHTapHBIX (DYHKIIHIA.
[TpunLMI BIOXKEHHBIX OTpe3KoB. [IpuHImn
bosbiano-Beiiepuirpacca. CBoiicTBa
HEIPEPBIBHBIX HA 3aMKHYTOM OTpPE3Ke
GyHKITUH.

Monomonnule ¢pynxkyuu. Touku pa3pbiBa,
HENPEePHIBHOCTH MOHOTOHHOM (PYHKIIUU.
HenpepbsiBHOCTH 00paTHOM (HyHKIIMH.
Ilepuoouuecxue ¢hynxyuu. llepuonnyeckoe
npojoinkeHre. CBONCTBA MEPUOJIOB.

YO

YucnoBsie psbl

Kpurepuii cxonumocTH, IpU3HAK CPaBHEHUSI.
Psapl ¢ monosxutenbHbIMU wieHamu. [Ipu3Haku
Komm u Jlanam6epa. AGCOJIFOTHO U YCIIOBHO
CXOJIAIINECS PSABL.

I1K

Huddepenmpyembie
byHKIIMH

JuddepeHnnpyeMocTs U MPOU3BOIHAS.
Teopema 0 HamIy4dIlIEeH JIOKAIBbHON
anmnpoKcUuManuy. Teopemsl O MPOU3BOIHBIX:
asnreOpanyeckue ornepanuu, KOMIO3ULMS,
oOparHas ¢pynkuus. [IpouszBoanbie
asieMeHTapHbIX QyHKUUH. [IponsBoiHbIE U
middepeHnnanbl BEICIINX NOpsSAKOB. Teopema
®epma, Jlarpanka (cneacTsue — Teopema
Pomns). @opmyna Telinopa. Pasnoxxenue

YO, M/, K




Hanmenoanue pa3zziena
(Temsr)

Tematuka 3ausiTuii / padbor

DopmMa TEKyILIEro
KOHTPOJIA

3IIEMEHTAPHBIX (QYHKIIUIA.

[Ipunoxenus
mddepeHaIbHOro
VCUUCIICHHS

MOHOTOHHOCTD. JIOKaIbHBIN 3KCTPEMYM.
Beimyknocts. HepaBeHnctsa. Pemenue
YpaBHEHUM.

YO

Heonpenenennsiii
HHTErpall

[TonsTHE NEPBOOOPA3HOI U HEOIPEIETIEHHOTO
uHTerpana. OCHOBHbIE METO/bl: TMHEUHOCTbD,
II0JICTAaHOBKA, 10 yacTaM. Tabnuna
uHTerpupoBanus. VIHTerpupoBanue
JJIEMEHTAPHBIX (YHKIUH (paloHaIbHBIE,
TPUTOHOMETPHUUECKHE, KBA3UTIOJIMHOMBI).

YO

OmnpeneneHHbIN
HUHTErpall

Onpenenennbiii uurerpai. ®opmyna Hetotona-
Jleitoamuma. CBolicTBa MHTETpasia: MHTETpaT —
JIMHENHBIN, MOJIOKUTEIBbHBIN, OrPAHUYECHHBIN
¢yHKIMOHaN. 3aMeHa IepEMEHHBIX B
onpeneneHHoM uHrerpane. [Ipubmmkennoe
BbIUKCIICHHE UHTErpanoB. opmyna
MPSIMOYTOJIbHUKOB, Tpanenuii, CUMIICOHA.
Onenka norpemHocTy. HTerpanbHble CyMMBI
Pumana IIpunoxenust uaTerpana:
reoMeTpHYecKHe, MEXaHUYECKUe, ONpeIeIeHHe
¢bynkumit @opmyna Teitsiopa ¢ 0cTaTOUHBIM
YJICHOM B MHTETpabHOU popme.
HNHTerpanbHblii MPpU3HAK CXOAUMOCTH
YHCJIOBOTO pAfA.

YO

10.

HecoOcrBenHsIe
WHTETPAJIBL.

WuTerpansl ¢ 6eCKOHEYHBIMU NpEAEIaMHu U OT
HeoTpaHWYeHHBbIX QyHKIMA. OnpenencHus.
[Tpumepsnl. CBo¥CTBa HECOOCTBEHHBIX
unrerpanoB. Kpurepuit Komm. AGconmoTHas u
yCIOBHAs CXOIUMOCTb. [Ipu3Haku cX0AUMOCTH.
['maBHOE 3HaYEHUE HECOOCTBEHHOIO HHTErpaja

IK

11

DyHKITMOHATIbHBIC
MOCJIENOBATEILHOCTH U
PAIBL

ITpoctpanctBo Cla;b]. PaBHOMepHas
CXOJIMMOCTb, KpuTepuii Ko paBHOMEpHOi
cxoauMocTu. HempepbIBHOCTH Mpenena
PaBHOMEPHO CXOIAIIEHCS MOCIe0BATEIbHOCTH
HenpepbIBHBIX QyHKIUN. IHTErprpyeMocTs u
i bepeHIUPyeMOCTh TIPEISIbHON (PYHKINU.
OYHKIMOHAIBHBIN Pl U 00JIACTh €ro
CXOAMMOCTHU. PaBHOMEpHAsi CXOAUMOCTb.
Heob6xo1uMblii 1 10CTaTOYHBIN TPU3HAK
paBHOMEpHOU cxoauMocTH. [Ipru3nak
Beitepmtpacca.

I1K

12.

q)y}IKI_[I/II/I HCCKOJIBKUX
NIEPEMCHHBIX

JIuneiinoe npoctpancto R". CransipHOoe
IIPOU3BENICHNE, HOPMa, CXOJUMOCTb.
OxpectHoctu. [IpenensHbie Touku. OTKpBITHIE
¥ 3aMKHYyTbIe MHOXecTBa. OToOpaxeHus R" B
R™. AnreOpanveckue oneparin, KOMIIO3HIHH,
oOpartHoe otobpakenue. [Ipenenst pyHkuuii B
R". Kpurepwuii Ko, HenpepbiBHbIE (HYHKIIUH.
CBolicTBa HENPEPBIBHBIX HA KOMIIAKTE
¢ynkimii. [lpoctpancTBO HENPEpPBHIBHBIX

I1K




Hanmenoanue pa3zziena
(Temsr)

Tematuka 3ausiTuii / padbor

DopmMa TEKyILIEro
KOHTPOJIA

byHKIHIA.

13.

Huddepenmpyemoctsb
(byHKIUH HECKOIBKHX
MEPEMEHHBIX

Huddepennupyemocts f: R" — R™. Ciyuaii

m =1, u n =1. Yactusle npousBojiHbie. CBA3b
i depeHInpyeMOCTH C YaCTHBIMU
npou3BoJHbIMU. CBOMCTBA
mddepenmmpyemoctn: f+ g, cf, 09,
DopMyiia KOHEYHBIX IPUPALECHUN.
[IpounsBoanas o HanpapineHuo. [ paaueHT.
[IpounsBoanbie u AuddepeHnanb BEICIIIX
NOPSAKOB. PaBEHCTBO cMeIIaHHBIX
npou3BoAHbIX. Popmyina Teinopa s

f:R —> R"uf: R" — R. HesBHbIC QyHKIINH.
Teopema cymiecTBoBaHuUs (METOT
MOCJIeI0BaTeIbHBIX MpUOImkeHuil). Teopema o
T depeHIpOBaHUN HEIBHON (DYHKIIMH.
Teopema 06 oOpatHO# GyHKIMH. DKCTpeMyM f:
R" — R. HeoOxomumebie ycinoBus. JlocTaTouHbIC
ycioBus. [loHsATHE 00 YCIIOBHOM SKCTpEMyME.
Meron Jlarpanxa.

YO, K

14.

WHrerpansl,
3aBUCAILNE OT
napaMerpa

HuTerpansl, 3aBucAIne OT mapameTpa:
HEMPEpPBIBHOCTD, AMPPepeHIuPYeMOCTb,
uHTEerpupyemoctb. HecoOcTBeHHbIE HHTETpAIbI,
3aBHCSIIKE OT apaMmerpa. PaBHoMepHast
cxoaumoctb. Kputepuu. MHTerpupoBanue u
muddepeHmpoBanme. DUIEPOBHI HHTETPAIIHI.

IK

15.

KpatHbie nnTerpans

[Tonsatue mnomaau. KBaapupyemoie Gurypsi.
O6bem. Mepa XKopmana. Onpenenenne u
IIPOCTEHIINE CBOMCTBA KPATHBIX MHTETPAJIOB.
CBenieHue KpaTHOTO UHTETpalia K IOBTOPHOMY.
3aMeHa MepeMeHHbIX B KpaTHOM MHTErpajie.
[TpunoskeHus KpaTHbIX UHTEIPAJIOB.

I1K

16.

KpuBonuneiinbie u
MIOBEPXHOCTHBIE
HHTETpaJibl

Kpussie. Cripsmiisiemble kpuBbie. [Ipon3Boanas
JUTMHBI TJIaJIKON KpuBoil. KpuBosmHeiiHbIe
uHTerpaisl. Onpenenenue, npumepsl. CBA3b
UHTETPAJIOB IIEPBOT0 U BTOPOTO PoOJa.
[Ipocreiimme cBoiicTBa. [loHsATHE TOBEPXHOCTH.
Kacarenbnas u Hopmanbs. OpueHTarusi.
[Tnomans noBepxuoctu. [loBepxHocTHBIE
MHTETPaJIbI IEPBOTO ¥ BTOPOTO Poa.
Onpepenenus, NpuMepsbl, CBOMCTBA.

YO

17.

ONEeMEHTBI TCOpHUU
IOJIsA

CkansipHble ¥ BEKTOpHBIE 110J11. OCHOBHBIE
mddepeHnnanbHbIe OnepaTophl.
HNurerpanbuslie Teopemsl ['aycca —
Octporpanckoro, I'puna, Ctokca.
He3aBucumocTs KpUBOJIMHENHOTO UHTETpala OT
KpUBO.

YO

18.

IIpencrasinenune
GbyHKIMIA psaaMu

Crenennsle psanel. Onpenenenue. Paguyc
cxonumoctu 1 popmyna Komm-Agamapa.
AnreOpandeckue onepay Hajl psIamMH.
JuddepennrpoBanne u UHTErpUpPOBaHUE

YO




Hanmenoanue pa3zziena
(Temsr)

Tematuka 3ausiTuii / padbor

DopmMa TEKyILIEro
KOHTPOJIA

CTETICHHBIX PsA0B. Pasnoxkenue GyHKIMiA B
creneHHon psaa. Pan Teitopa. Teopema
€IMHCTBEHHOCTH. Pa3iio)xeHne aneMeHTapHbIX
¢yHKIMil B creneHnble psaabl. OnpeneneHue
psana @ypbe, OCHOBHBIE 3a1a4i. MUHUMAaIbHOE
CBOMCTBO KOA(umeHToB Oyphe.
HepasenctBo beccens. Jlemma Pumana.
Hurerpan dupuxie. Cxoaumocts psiga Oypwe B
To4Ke. PaBHOMEpHas cxoauMocTs. ['magkocts
Y CKOpPOCTb CXOAMMOCTH. Teopema
Beitepmitpacca 06 anmnpokcuManuu
HenpepbIBHBIX QyHKIUN. CXOOUMOCTD B
cpenneM psana @ypwe. Papencrtso Ilapcesais.
Paznoxenne pynkunii B pag @ypoe. Pag @ypre
JUTSI TIPOU3BOJIBHOTO IMPOMEXKYTKA.
Komnexcuast popma psa Oypre.
[Ipeo6pazoBanue @ypre. Onpenenenue u
npocreimme ceorcTra. [IpencraBnenue
¢bynkumii uaTerpanom Oypoe. [Ipunoxenus.

[Ipumeuanue: yctHblii onpoc (YO), mposepka koHcnekra (I1K), maremarnueckuii
muktant (M]), kosmoxBuym (K).

2.3.2 3aHATHS CEMHUHAPCKOro TuMna (JadopaTopHbie padoThi)

Ne HaumenoBanue pasnena Temaruxa samssii / pador dopma TeKyLero
(Tempr) KOHTPOJIA
1.| Baenenue B aHanus. MmuosxecTBa. Onepaiuy HaJl HUMH.
OYHKIUU U UX OrpaHuyeHHbIE MHOKECTBA. TOYHBIE TPAHH.
rpaduku dyHKIMU: 00pa3, mpoodpas, onepary Hajl 113, KP
dbynakusamu. O6parnas Gyakuus. [Ipocreitmue ’
ieMeHTapHble QyHkuu. [loctpoenue
rpaduKoB (PYHKIIHA.
2. | Tpenen GpyHKIMH, beckoHeyHO Masble MOCaeI0BaTEIbHOCTH.
HENpPEPbIBHBIE [Ipenen nocnenoBatenbHOCTU. MIX CBOMCTBA.
GbyHKIUN beckoneuno mansie ¢pynkuuu. [Ipenen VO. KP
¢bynkuuu. Ux cBoiictBa. Beruncienue ’
npezeno. HenpepsiBHBIE pyHKINU U UX
CBOJICTBA.
3. Hucnossle psabl Psanpl. HeoO6xoquMBblit IpU3HAK CXOIUMOCTH
psna. IIpusnak cpaBHenus. [Ipusnaku 13, CP
Hanam6epa u Komi. AGCOIIOTHO U yCIOBHO ’
CXOJALIUECS PsIbL.
4. | TlpowmsBojHas 1 ee IIpousBoaHas. TexHHKa BEIYUCICHUS
IIPUMEHEHNE IPOM3BOIHBIX. [[pon3BOIHBIE BBICIINX
nopsakos. @opmyna Teinnopa. Mcenenosanue VO. KP
(YHKIMIT: MOHOTOHHOCTD, JIOKQJIbHBIN ’
9KCTPEMYM, BBITYKJIOCTb; TOCTPOCHUE IpaduKa.
Jloka3aTenbCTBO HEPABEHCTB.
3. Heomnpenenenuslit Tabnuua unrerpanos. IHTerpupoBanue A3, YO, KP




HUHTErpall

3aMEHOM NIEPEMEHHON, HUHTErPUPOBAHUE 110
yacTaM. IHTerpupoBaHue OCHOBHBIX KJIACCOB
(GyHKIUI: paliiOHANBHBIX,
TPUTOHOMETPUUECKUX, KBA3UMHOTOUJICHOB,
UPpaLMOHANIBHBIX. TEeXHUKA BBIUNCICHUS
UHTErpajioB

OrnpeneneHHbIN
HUHTETpall

®opmyna Hetorona-JleltbHuna.
HHTerpupoBanue 3aMeHONU IEPEMEHHBIX U T10
yacTaM. [Ipunoxenns onpeneneHHoro
uHTerpaia. HecoOCTBEHHBIE HHTETPAIIBL.
[Ipu3naku cxonumocTu. AGCOIOTHAS
CXOJIUMOCTb.

YO, MJI, K

HecoOcrBennsie
HHTETpaJIbl

WNuTerpansl ¢ 6eCKOHEYHBIMU NPEAETIaMU U OT
HeorpaHUuYeHHBIX QyHKUUU. [Tpu3Haku
cxoaumoctu. ['naBHOe 3HaueHue
HECOOCTBEHHOTO MHTerpaia. AOCONIOTHAs U
YCIOBHAsl CXOJUMOCTb.

113, CP

O yYHKIMOHATLHBIE
MIOCJIEA0BATEIBHOCTH U
psIBI

PaBHOMEpHAs CXOUMOCTB
MOCJIEI0BATENILHOCTH HETIPEPHIBHBIX (D YHKITHIA.
OYHKIMOHAIBHBIN Pl M 00JIaCTh €ro
cXoAMMOCTU. PaBHOMEpPHAs CXOIUMOCTb.
ITpusnak Beliepmrpacca.

YO

OYHKIIMN MHOTHX
MIEPEMEHHBIX

IMpoctpancteo R", HopMel B R", miapsr.
CxomaumocTs B R". Knaccugukarus touek,
OTKPBITBIE U 3aMKHYTbIE MHOXKeCTBA. DyHKIINH
MHOTUX nepeMeHHbIX. KoMmo3uius, o6parHoe
oToOpaxeHue. Borurcienue npeaesnos.
HenpepsiBHOCTE. PaBHOMEpHAas
HENPEPHIBHOCTb.

A3, KP

10.

Judbdepennmpyembie
byHKIIMN

Huddepenuupyemsbie pyaknnn. YacTHbIe
npou3BoaHbIC, TUddepeHmral.
HuddepeHnnpyeMocTb KOMITO3UITUH.
[TpousBoHas o HanpasieHuto. [IpousBoaHbIe
u quddepeHIabl BICIIUX TOPSIKOB.
®opmyna Teinopa. Teopema Jlarpanxka.
DKcTpeMyMbl GYHKIIMI MHOTHX IT€PEMEHHBIX.
YcnoBuslii 3kcTpemyM. Hanbosmbiiee u
HauMEHbIIIee 3HAUCHHU s HeTIPEPhIBHBIX (DYHKIIHIA
Ha KommakTe. HesBHbIe QyHKITNH

YO, KP

11

Hurerpansi,
3aBUCALLUE OT
rnapamMerpa

Wuterpansl, 3aBucsAIIMe OT THapaMeTpa.
HenpepsIlBHOCTD, TpenenbHBIN Hepexo/,
T depeHInpyeMoCTh, HHTETPUPYEMOCTb.
CxoaumocTs. HecoOcTBEHHBIE HHTETPAIBL,

3aBHCALINE OT apameTpa.

CP

12.

KpatHble nunrerpans

HOBTOpHLIe HUHTCIrpaJibl. PaccranoBka npeacion
HHTCIPpHUPOBAHUS. Brrunciaenue 1BOMHBIX
HHTCIpajioOB CBECACHUCM K ITOBTOPHBIM. 3ameHa
INEPEMCHHbIX. TpOfIHBIC HHTCrpaJibl.
HpI/IHO)KCHI/IH KpaTHBIX UHTCTPAJIOB:
BBIYHCJICHHE TIOMAAeH 1 00BEMOB.

13.

KpuBonunelinsie u

TTOBCPXHOCTHBIC

Kpuonunelinbsie unterpainsl. [loBepxHocTHBIE

HUHTCTpaJbl. KacarenbHas mI0CKOCTE. TCOPI/IH

YO, KP




UHTErpaibl. DJIEMEHTbI
TEOPUH TOJIS

nostst. [IpuitosxeHne KpuBOJIMHENHBIX U

IMMOBCPXHOCTHBIX UHTCTPAJIOB.

141 TIpencrasienue

DyHKUMOHAIBHBIE psAlbl. PaBHOMEpHas

byHKIMi psaaMu CXOJMMOCTb ITOCIIEN0BATEIILHOCTEN U PSIIOB.
[Ipusnak Beiiepmrpacca. CTeneHHbIE pAIbL. KP
Paznoxenne ¢pynkiuii B psa Ternopa. Psiap

Dypse.

[Ipumeuanue: yctHsii onpoc (YO), nomamnee 3aganue (/13), kourponabnas padota (KP),
camocTtosTenbHas padota (CP), marematnueckuit auktant (M), kosmoksuym (K).

2.3.3 IlpumepHasi TeMAaTHKA KYPCOBBIX padoT (IPOEKTOB)

He nmpenycmoTtpeHsL.

2.4 TlepeveHb y4eOHO-METOUYECKOr0 00ecneYeH s 1JIsl CAMOCTOSITEIbHOI PadoThI
o0yyaromuxcs 1Mo JMCHUILIMHE (MOLY110)

[TepeyeHs y4eOHO-METOINUECKOT0 00ECIIEYSHNUS TUCIIUIUTHHBI 110

Ne Bun CPC BBITIOJIHEHHUIO CAMOCTOSITENIBHON paboThI
1 [TonroroBka K TeKyIiemMy 1. Meronuueckue ykazaHus AJIsl MOATOTOBKM K 3aHSATHSAM JIEKIIMOHHOTO U
KOHTPOJIIO CEMHMHApCKOro THIIA. YTBepkIeHbl Ha 3acemaHuu CoBera (akyinbTeTa

MaTeMaTukH 1 komnbloTepHbix Hayk ®I'BOY BO «KyoI'Y». IIporokon Ne 5
ot 05 mas 2022 1.

2. Meroandeckue yKa3aHUS IO BBIIIOJHEHHIO CaMOCTOSTENBHONH PaGOTHI
oOyuatommxcsi.  YTBepkaeHbl Ha 3acemanud  CoBera  (akynbrera
mMaTeMaTtuku 1 komnblotepHbix Hayk @T'BOY BO «KyoI'Y». TIporokon Ne 5
or 05 mast 2022 .

3. Meroanueckue ykazaHHS [0 HCIIOJIBb30BAHHIO MHTEPAKTUBHBIX METOLOB
o0yueHus. YTBepxkIeHbl Ha 3acefanun CoBera (akyabTeTa MaTeMaTHKU U
koMmbioTepHbix Hayk PI'BOY BO «Ky6I'Y». Ilporokon Ne S5t or 05 mas
2022 .

4, Meroauyeckue yKa3aHUS IO MOATOTOBKE 3cce, pedepaToB, KypCOBBIX
paGor. YTBepxkueHsl Ha 3acemanun CoBera (akynpTeTa MaTeMaTUKH H
koMmbioTepHbIX Hayk PI'BOY BO «KyoI'Vy». IIporokon Ne 5t or 05 mas
2022 .

2. | BeinosnHeHue 1a00paTOPHBIX
pabot u pacdeTHo-
rpauyecKux 3aaaHuii

1. Meromuueckue yka3aHUS 1O BBIIOJHEHUIO JIAOOPAaTOPHBIX paboT.
VY1BepkaeHsl Ha 3acemanun  CoBera (akyiabTeTa MAaTeMaTUKH H
koMmbioTepHbix Hayk ®I'BOY BO «KyoI'Y». Iporokon Ne 5 or 05 mas
2022 r.

2. Meroaudeckue yKa3aHHsA 110 BBIIOJHEHHIO PacUeTHO-TPadHUECKHX
3aJaHuid. YTBepxkIeHsl Ha 3acenanun CoBeTa (pakynbTeTa MAaTEeMaTUKH H
kommbioTepHbix Hayk GI'BOY BO «KyoI'Y». Ilporokon Ne 5 or 05 mas
2022 1.

VY4ebHO-MeToAnYeCKUe MaTepuanbl A CaMOCTOATENbHOW paboThl oOydaromuxcs H3
qrca UHBAJIUIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3710poBbst (OB3) npenocrasistores
B (hopMmax, alalTUPOBAHHBIX K OTPAaHMUYCHUSIM UX 37I0POBbS U BOCHPUATHS UH(OPMAIIUH:

JUi a1 ¢ HapyIIEHUsIMU 3pEHUS:

— B I1e4aTHOM (opMe yBeIHMUEHHBIM MIPUDTOM,

— B (popMe 3IEKTPOHHOTO TOKYMEHTA,

— B popme ayanodaiina,

— B re4aTtHoi ¢opme Ha si3bike bpaiins.
JIist i1 ¢ HapyleHUus MU CllyXa:

— B 1e4aTHo opme,

— B (popMe 3IEKTPOHHOTO JIOKYMEHTA.
JUist ULl ¢ HapyIIEHUSIMU OTIOPHO-/IBUTaTeNIbHOTO armnapara:




— B miedaTHoi (opme,

— B (popMe 3IEKTPOHHOTO TOKYMEHTA,

— B ¢opme ayanodaiina.

I[aHHBIﬁ MEPCUCHb MOXKCET OBITH KOHKPCTU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI'CHTA
00yJaroImmxcsl.

3. Oo0pa3oBaTe/ibHbIEe TEXHOJOTMH, NMPHMeHsieMble NMPU OCBOEHUH THCHMIJIHHBI
(Monmy.Jist)

B Xxozme wu3ydeHus JUCHMIUIMHBI MPEIYCMOTPEHO MCIOJIb30BAaHHE  CIEAYHOIIMX
00pa30oBaTeNbHBIX TEXHOJIOTUH: TAO0PATOPHBIE 3aHATHUS, CAMOCTOSITEIbHAS Pad0Ta CTYICHTOB.

KoMrereHTHOCTHBIM MOAXOA B paMKax NpenojaBaHusl JUCLUIUIMHBL pealu3yercss B
WCIOJIb30BAHUN HHTEPAKTUBHBIX TEXHOJIOTMH M AKTUBHBIX METOJOB: pa300pa KOHKPETHBIX
CUTYaIMi, aHaJ3a NeJarornYeckKuX 3ajayd, B COUETaHUM C BHEAYTUTOPHOU pabOTOM.

NupopmanioHHble  TEXHOJIOTMM, MpPUMEHSEMblE MpPU  U3YYEHUH JAUCLUILIMHBL:
UCIOJIb30BaHME  HMH(POPMALIMOHHBIX  PECypcoB,  JOCTYOHBIX B  HH(OPMAaIMOHHO-
TEJIEKOMMYHUKAIIMOHHOW cetn IHTepHeT.

AnantuBHble 00pa30BaTENbHBIE TEXHOJIOTUH, IPUMEHSIEMbIE TPU U3YYEHUH JAUCLUTIINHBI
— JUIsl JMIl C OTPaHMYEHHBIMH BO3MOKHOCTSIMH 3JI0POBBSl IPEAYCMOTpPEHa OpraHu3alus
KOHCYJIbTAIMH C UCIOJIb30BAHUEM AJIEKTPOHHOM MOYTHI.

CamoctosarenbHas padoTa CTYAEHTOB SBJISETCS HEOTHEMJIEMOW YacThIO Ipoliecca
noarotoBku. Ilox camocToATenbHOW pabOTONW MOHMMAaeTcs 4YacThb Y4eOHOH IUTaHHpyeMoit
paboThl, KOTOpask BBHIMIOJIHAETCS 10 3a/JaHUIO U [IPH METOJMYECKOM PYKOBOJCTBE MPEIoIaBaTes,
HO 0e3 ero HeMmoCpeJACTBEHHOTO Yy4acTHs.

CamoctosarenbHass pa0oTa HampaBlieHa Ha YCBOGHHWE CHUCTEMbl HAy4HBIX H
npodeCcCHOHANBHBIX 3HAaHWUW, (OPMHPOBAHUS YMEHUH ¥ HaBBIKOB, INPHOOpPETEHHE OIbITa
caMOCTOSTENbHOW TBOpUeckoil nearenpHocTH. CPC  momoraer ¢GopMHpOBaTh KYyJIbTYpPY
MBIIUIEHHS] CTYAACHTOB, PACIIUPATH IO3HABATEIBHYIO IEATEIBHOCTb.

Buapl camocTosTensHOM paboThI IO KYpCYy:

a) no uenam: K Ia0OPATOPHBIM 3aHATHSAM, K KOHTPOJIbHOW paboTe, K 3ayery,
BBITIOJTHEHUE UHANBUAYAIbHBIX KOHTPOJIbHBIX 3aJaHUM;

0) no xapaxkmepy pabomwl: U3y4eHUE JIUTEPATYPbI; MOUCK JIUTEPATYpPhl B OMOIHNOTEKE;
KOHCIIEKTUPOBAHUE  PEKOMEHAYEMOW [UIsl  CAMOCTOATENBHOTO  HM3Y4YEHMS  TEXHHYECKOU
JUTEpaTyphl; pelIeHUE 3a/1a4.

Jns nun ¢ OrpaHUYEHHBIMM BO3MOKHOCTSIMU 37I0POBbSI MPEAYCMOTPEHA OpraHu3anus
KOHCYJIBTAIIMI C UCIOJIb30BAHUEM AJIEKTPOHHOM MOYTHI.

4. OueHo4YHbIe CPeCcTBA s TEKYIIero KOHTPOJIsl YCIIeBaeMOCTH M NIPOMEKYTOYHOM
ATTeCTALUM.

OneHouHble CpeACTBA MpeIHA3HAYEHbl JJIsl KOHTPOJA M OLEHKM OOpa30BaTENIbHBIX
JOCTHXKEHUHM 00yJaroLInXcsi, OCBOMBIIUX MPOTrpaMMy Y4eOHON TUCHUIUIMHBI «MaTteMaTHuecKHii
aHaIM3».

OneHouHble CpeACTBa BKIIOYAET KOHTPOJIBHBIE MAaTepUabl JUIsl IPOBEACHHS TEKYLIero
KOHTPOJI B GOpMe Pa3sHOYPOBHEBBIX 3aJaHUM, KOJUIOKBUYMBI, KOHTPOJIbHbIE pabOThl, a TaKkke
Ha J1Ia0OpaTOpHBIX 3aHATUSAX — OTBET Y JIOCKM W TpOBepKa JOMAlIHUX 3aJaHuil u
MPOMEKYTOYHOM aTTecTaluu B JopMe BOIIPOCOB U 33/1aHUH K 3a4€Ty U IK3aMEHY.

CTpyKTYypa OlIeHOYHBIX CPEACTB /ISl TEKYLIEH M MPOMEKYTOYHOH aTTeCTAlUN

HanMeHoBaHME OLIEHOYHOTO
Ne Kon 1 HanmeHoBaHNE HHIMKATOPa Pe3ynbrate! 00ydeHus cpencTBa

wn (B coorBercTBuH C 1. 1.4) (B coorBercTBHH C 11. 1.4) Texymmuit ITpomexyrounas
KOHTPOJIb aTTecTanys




Brnaneer HaBEIKAaMU Konmponvnas Bonpoc na
MIPUMCHEHUS paboma 9K3aMeHe
MaTEMaTHICCKOTO Yemmuwuii onpoc | 1-3
OIIK-1.1. Ilpumensier 6a30BbIE 3HAHUS, ammapaTa B APYTux
MTOTYYCHHBIC B 00JIACTH MATEMATHIECKUX o0acTsIxX
n(WTH) eCTECTBECHHBIX HAYK MaTEMaTHIEeCKOTO 3HAHUS
U TACIUIDIMHAX
€CTECTBEHHO-HAYYHOIO
COZICpIKaHHS
YMeer noiab30BaThCs Bonpocot ons Bonpoc na
CIIPAaBOYHBIMH H CIMHO20 9K3ameHe
OIIK-1.3 Ananu3upyeT ¥ IpUMEHSET P Yy
00yJarOIMMU pecypcaMul | onpoca 4-7
HABBIKH BBIOOPA METOJIOB PEIICHS 33124
. JUTSL PEIIICHUS Pa3ITYHBIX
PO ECCHOHATBFHON EITETFHOCTH Ha
N 3a/1a4 B 00J1acTH
OCHOBE TCOPETUUECKUX 3HAHUI
MaTEeMaTHIECKOrO
aHajm3a
Bnazneer naBbikamu Konumponvuas Bonpoc na
TIK-1.1. 3HaeT OCHOBHBIE HOHATHUS, UACH U A P P
MPUMEHEHHUS METO/IOB paboma 9K3ameHe
MeToNbI (pyHIaMEHTaTbHBIX .
JTU(hepeHITHATBHOTO 1 Yemuoui onpoc | 8-11
MaTEMAaTHUCCKUX JUCITUTUTAH JIIS PEIICHUS
HHTErpajIbHOrO
0a30BBIX 33734
HCUHUCIICHHS
ITK-1.3. FimeeT HaBBIKU pelIEHUs Bonpocul 0ns Bonpoc na
MaTeMaTU4YeCKuX 3ajad, Bnaneer HaBbIKaMu YCMHO20 axzamene 12-15
COOTBETCTBYIOIIUX KBAIU(HUKALIHH, peIIcHHs onpoca
BO3HHUKAIOIIUX NPH MPOBEICHUN HAYYHBIX MaTeMaTHYECKHUX 3a1au
Y NIPUKJIAJHBIX HCCIICIOBAHUIM

TunoBbie KOHTPOJIbHBIE 3aJaHUSI WJIH HHbIEe MaTepUAaJibl, He00X0AUMBIe /15l OLEHKHU
3HAHUM, YMEHHH, HABBIKOB U (MJIM) ONBITA 1eATEJbHOCTH, XapaKTEePU3YIOIIUX I TATbI
¢dopmMupoBaHus KOMIIETEHUMH B Mpollecce 0CBOEHUs 00pPa30BaTeJbLHOM MPOrpamMMbl

4.1.1 Bonpocsl AJ1sl yCTHOT'O ONIPoca 1Mo TeMe:

a) «BBeaeHue B aHAIU3)»

=

MHOXeCTBa 1 OTlepanuy HaJl HIMH.

@yuxyuu: oToOpakeHus, 0opas, mpoodpas, rpaduk.

Knaccel ¢yHKIMN: IOCIIEI0BATENILHOCTD, YHCIO0Bas (PYHKIIHSI, B3AUMHO
OJTHO3HAYHOE OTOOpaKCHHUE.

Omnepanuu: Cy>)xeHUe, KOMITIO3UIHS, areOpandecKkue oTrepamum.
OmnpeeneHre MHOXKECTBA JICHCTBUTEIIBHBIX YHCEIL

OrpanudeHHbIE MHOYKECTBA.

TouHast BepXHSS U HIKHSS TPaHb.

ApudmeTrueckre onepaiuy HaJl YUCIaMu.

AKcroMa HelPephIBHOCTH.

wmn

©oo N Ok

b) «HenpepbiBHbIE QYHKIHI

HenpepsiBHble B Touke pyHkunu. HernpepsIBHOCTh Ha MHOXecTBe. [Iprmepsl.
JlokasnbHbIe CBOMCTBA HEMTPEPBIBHBIX (DYHKIIMH.

Teopema cymecTBoBaHus KOpH. MeTo MHTEPBAJIOB.

Teopema Beliepiirpacca.

PaBHOMepHast HenpepriBHOCTB. Teopema Kanrtopa.

aogrwnPE

C) «Inddepenunpyembie GyHKIHI»

1. Muddepenmupyemsie pynkuuu. Auddepenmman.
2. TlpousBoanas. CBs3b nuddepeHIpyeMOCTH U CYIIeCTBOBaHUS IPOU3BOTHOI.



I'eomeTrpudeckuii cMbICT TPOU3BOIHOM, MU depeninana.

[IpaBuna nquddepeHpoBaHms.

Teopema Jlarpanxa. ' eomeTpuyecKuii CMBICIL.

®opmyna Teitnopa. Annpoxkcumarus 1uddepeHIpyeMbIX GYHKINNA MHOTOYICHAMHU.

IS

d) «HeomnpeneneHHblii U onipeeIeHHbII HHTErPAJIbI»

IlepBooOpa3nas. HeonpeneneHHbIN HHTETPAL.

CBoiicTBa HEOIIPEIETIEHHOTO MHTErpaa.

@opMyIIbl 3aMEHBI IEPEMEHHBIX M UHTETPUPOBAHHUS 110 YACTSM.
Onpenenennblii uaterpai. CBoicTaa.

@opMyIIbl 3aMEHBI IEPEMEHHBIX M MHTETPUPOBAHHUS 110 YACTSM.
Beruncnenue niomajei ¢ moMoIIbIO HHTErpaa.

oakwnE

e) IuddepeHuupyeMocTh PYyHKIUI HECKOIBLKUX MepPeMeHHbIX

1. Huddepenunpyembie 0TOOpaKEHUSL.

2. Yacrasle mpousBoaHbie. CBs3b ¢ AudhepeHnnpyeMoCThIo.

3. TIpowu3BoaHAass KOMIIO3HIINH.

4. YacTHbIe MPOU3BOIHBIC BHICIINX MOPSAKOB. PABEHCTBO CMEIaHHBIX IPOU3BOTHBIX.
5. ®opwmymna Teitnopa.

f) KpuBoJinHeiiHbIe U OBEPXHOCTHBIE HHTErPaJIbl

KpuBonuHeliHblil MHTETpa MepBOTO Poja.

KpuBonuHeiiHbIi HHTETpaj BTOPOTO poja.

[ToBepxnocTu. KacarenbHblil BEKTOP, KacaTtelibHas MIOCKOCTh W HOPMAJb.
[ToBepXHOCTHBIE HHTETPaJIbI IEPBOTO POJIA.

[ToBepXHOCTHBIE HHTETPAJIBI BTOPOTO POJIaA.

®opmyna ['puna.

oakrwhE

g) DJieMeHThI TEOPUH TOJISt

1. DneMeHTHI TEOpUU MOJISL.
2. lloreHuumanbHOE 1oJie. Y CloBUE MOTEHIIUATLHOCTH.

h) IIpencraBaenne pyHkouii psaaMu

Crenennblie psaabl. TeopeMa o paanyce CX0IUMOCTH.

[IpencraBnenue GyHKIMI CTENIEHHBIMU PSIIAMH.

Paznoxxenue anemenTapubix ¢yHkiuii B psj Telnopa.

Tpuronomerpuueckue psaabl. Psast @ypwe. Kosddunnents: Oypeoe.
Cxomumocts psiga Pypbe B TOUKE.

Paznoxenue B psn Pypbe QyHKIMH, 3aJaHHON Ha TPOU3BOJIBHOM ITPOMEKYTKE.
PaznoxeHne GyHKIMH TOJIBKO MO0 CUHYCAM HJIM TOJIBKO 1O KOCHHYCaM.

Pan @ypbe 110 npon3BOIBLHON TPUTOHOMETPUYECKOU CUCTEME.

ONoarwWwNE

4.1.2 Bonpochl k KoOL10KBUYMY 10 Teme «IIpenen ¢pyHkumm»

1. beckoneuno MaJibIC noCJICAOBATCIIbHOCTHU. CBolicTBa OECKOHEYHO MaJibIX
MOCIEA0BaTEILHOCTEH.

2. Hpez[en MOCJIeI0BaTEIbHOCTH. EMUHCTBEHHOCTH npeaeiia.

3. CBoiicTBa npeaciia, CBA3aHHBIC C aJIFC6paI/I‘-ICCKI/IMI/I onepanusamMu.

4, CBoiicTBa npeaciia, CBA3aHHbIC C HCPABCHCTBAMMU.



5. MonoTtoHHbIe nIochea0BaTeNbHOCTU. KpuTepuil cyiecTBOBaHMs npejiena MOHOTOHHOM
IIOCJIEIOBATEIBHOCTH.
6. @ynpameHTtanbHbIE OcTenoBaTenbHOCTH. KpuTepuit Komm.

limx, lim x,
N> noo
Bropoi1 3ameuarenssslii npenen. Yucno e.
Teopema 0 BIIO’KEHHBIX U CTATMBAIOIINXCS OTPE3Kax.
10. Teopema bonwiano-Betiepmrpacca.
11. Beckoneuyno manbie pyakmun. CBoiicTBa OECKOHEYHO MANIBIX (DYHKIIHHA.
12. TIlpenen ¢pynkuuu. Ero emMHCTBEHHOCTD.
13. CsoiicTBa nipeerna GyHKIMH, CBSI3aHHBIC C JITeOPanIeCKIMHE OTICPAIISIMH.
14. CsoiicTBa npenena GyHKIMH, CBSI3aHHBIE C HEPABEHCTBAMU.
15. Ilpenen koMno3uuuu.
16. DxBuBaneHtHOCTH npeaena no Komwu u ['eifne.
17. Monoronnsle pyHkuuu. Kpurepuii cymiectBoBanus rnpejaeaa MOHOTOHHON (PYHKIMH.
18. Kpwurepuii Komm cymecTBoBanus npeaena GyHKIUH.
19. OnHOCTOPOHHUE MPEICITHL.
20. CpaBuenue pyakumii (0, O, SKBUBAJIIEHTHOCTH).
21. TlepBbIif 3amMeUaTeTbHBIN TPEIET U ACHMIITOTHKA TPUTOHOMETPUIECKHUX (DYHKITHH.

© o~

22.  Acumnroruka norapudma npu X =1,

23, Acummrornka @ u (%) mpu X0,

X
24. Acuvnrotuka & mpu X 7 ® n log x mpu X > @ g X0,

Bonpocsl k ko/1okBuymy no teme «/JAunddepennupyemoie pyaxuuu. [punoxenns
auddepeHIHATLHOTO HCUUCTICHU S

1.  Huddepenuupyemsie bynkumn. Juddepermuar.

2. TlpomsBoanas. [{uddepeHunpyeMocTs v MPOU3BOIHAS.

3. Teopema o HaWTy4IIeH JJOKAJIBHOW allpPOKCUMAIINH.

4. JInbdepeHIMpyeMOCTb U aJIreOpandecKue onepaIuu.

5. JluddepeHupyeMocTs KOMIO3UITHH.

6. JuddepenmupyeMocts 00paTHON (YHKIIHH.

7.  JnddepeHIUpyeMOCTb JIeMEHTAPHBIX (YHKITUH.

8. Teopema depma.

9. Teopewma Jlarpanxa.

10. dopmyna Kommu.

11. Teopema Posrs.

12. ®opmyna Teinopa ¢ octatouHbiM wieHoM B popme [leaHo.
13. Kpurepuii MOHOTOHHOCTH.

14, Kpurepuii cTpOroit MOHOTOHHOCTH.

15. Kputepuii nocrosiHcTBa PyHKIMU.

16. JlokanbHBII SKCTPEMYM.

17. Boinykible QyHKIMH.

18. Kputepuii Beimyxiioctu auddepeHuupyemMont GyHKIHH.

19. Kputepuii Bbinmyks10cTH ABaXAbI UG PepeHInpyeMon GYHKIHH.

Bonpocel k KO/LUIOKBHYMY 110 TeMe «/IuddepenunpyeMocTb PyHKIMA HECKOIbKHX
nepeMeHHbIX»

1. Muddepenmupyemoe oroOpaxeHue.
2. Yacrtusie npousBoaHbie. CBsi3b ¢ AU HepeHIPYEMOCTBIO.
3. Tlpom3BoaHas KOMITO3UIHH.



®opmyiia Jlarpanxka.

YacTHble IPOU3BOHBIE BHICIIMX MOPSAKOB. PABEHCTBO CMEIIaHHBIX TPOU3BOIHBIX.
®opmyia Temnopa.

DKcTpeMyMbl QYHKIMKA MHOTHX NepeMeHHbIX. Jlemma depma.

JlocTtaTouHble yCI0BUS 3KCTPEMYMa CTallOHAPHOM TOUKH.

VYcnoBHblii 3kcTpemyMm. Mero mHoxkuTenen Jlarpanxa.

©ooN Ok

4.1.3 O6pa3ubl caMOCTONATEIbHBIX H KOHTPOJIbHBIX padoT
cemecTp
Konmponsnasa paooma na memy «I pagpurku ghynxyuiry

1. ITocTpouts 3cKu3bl TPAPUKOB (PYHKIIHIA:

x(x + 1) X(x- 1)
DY= x+2)x+3) 2= m;B)y:\/x(x+Z)(3—x);
— 2
+
4)y=3%-2; Sy=I " 6) y = x’cosx

2. f(x) = |lg x|. Haitru (1), f([10; 100]), f* (=2), f L ([1; 3]).

3.f()=Inx, g(x) = 2 . Haittu fof, gog, fog n gof. YKasaTb UX 06IACTH ONPEICICHHSL.
Xx—-1

4. Mpencrasuts f(X) = A\/arccos x* B BHie KOMIO3HIMH §1°g2°g3. HaiiTu 061acTh onpeenenus.

5. Nmeer i f(x) = 2x — X2 o6parnyto Ha D(f )? Haiirn f * na (- oo; 1).

Koumponvnaa paooma na memy «llpeoen»

1. Beruucnuts npez[enm

x-2)°(2x-5)" 6—x —1
1) nm( \ 2) lim ( )6( > 3) lim
x-1\1- X ) = (x+1) (3x— 4) X—>5 3 — \/x+4
4) lim (ﬁ*ﬁa{*—%—x); 5) lim (2xtgx——); 6) lim 1=sinx .
N ST COS X x> (T 2
| 27
2
7) "m(x 2\|i);i+21) ; 8)Iim(1Jr Sin X 1\’1; 9)

x—>00\XT3') XAOL_:H_tg-X_)
lim (sin«/(x+1) —sin ﬂ)

Camocmoamenvnasa paboma nomeme «Hucnosvie paov»



2
Hccnengparh CXOAMMOCTD YHEIIOBBIX PSITIOB 2 © [ n _1\

N 6)an—2n+2 B)z(ﬂ) v Z' n+2 |

2 .. =
a) dn"sin
=1 3 n=1 n=1 n:l\ )

© n? * arctgn z T
D2X——) 9 0 Ll
12 2n+11 1 % +n+1 a2 o1

ceMecTp

Koumponvnaa paboma na memy «llpunoscenus ougppepenuuanvnozo ucuucienusy
X2 (X + 2)

:6) y=+/xInx.

1. MceneoBarh QyHKIMIO W IOCTPOUTH rpaduk: a) Y = (x—1)?

. COSX—./1_x2
2. Haiitn npener, ncrons3ys popmyny Teiimopa: 1M - .
x—0 SIN X—X

3. Hanucatsb pasnosxenue no popmyne Makiopena 1o X3. OCTATOUHbIH UIICH 3aIHCaTh B dopme

ITeano u B popme Jlarpamxa: Yy = X In (X +1).

4. JlokasaTh HepaBeHCTBO: 1— X < 1 <1— x4+ X2.
1+x

Koumponvnaa paboma na memy «Heonpeoenennwtii u onpeoeneHHuvlit unmezpay

1. Berauciaurs

d i3
1) I_X 2) Ixzarctgxdx 3) j SIN” X ix 2) .[ (2x + 5)dx
Xvinx cos X VX2 +4x+7
x“dx Lo + 2¢ 4
5) JT 6) |———dx M
6+D) e 0
2. Haiitu anuHy 1yru KpUBOi x = asin’t, y=acos’t,0<t<n

3. Haiitu nnomaae GuUrypsl, orpaHUu4eHHON JTMHUSAMU
y=X,y=,,x=3

Camocmoamenvnan paboma no meme «Hecobcmeennvie unmezpanvl. DyHKyuoHa bHble
nocne006amenbHOCmu U pAobly»

1. HccnegoBaTh CXOOUMOCTB:



! Jarcsinx > X
a) J ?dx (o onpesiencHM0)b) i X2 +Jx

2. UccrienoBath Ha paBHOMEPHYIO CXOMMOCTh HA MHOKECTBE E mociemoBarenbHOCTH:

n nx
a) fn(x) = , XeR; b) fn(x) = ' X20;
X2 +n X? +n?
3. lloka_3atb, 4,TO Psijibl PABHOMEPHO C_XOJLITCS Ha yKA3aHHBIX MHOMKECTBAX:
cos (nx) X xcR
a) > ,xeR; b)Y __ a2’ '
1N + x2n nil+n
cemMecTp

Koumponvnaa padoma na memy « QyHKyuu HeCKOIbKUX NEPEMEHHBIX)

1. Onpenenser mu QyHKIUS HOPMY B IpocTpaHcTBe R??

D) = [xal + 2fxal,

2) £(x) = [xaxdl
[TocTpouTh €IMHUYHBIH 1Iap C HEHTPOM B TOUKE (2;1) B COOTBETCTBYIOIIEH HOpPME.
2. HaiiTu BHyTpeHHHE, BHELIHHUE, TPAHUYHBIE U IPEEIbHBIC TOUKH MHOXKECTBA:

1(0;3) W [4;5] v {~1};

2. {(x;y) : X’ +y?>1}.

3. CXOaTCsI JTH TIOCTICI0BATEIBHOCTH TIpU K—>00:

0 (Slnk,k—'_z,COSl\J B R3:
ko Kony K

2) ! ’ ] BRn;
' )
\k k2 kn

3)(k;1;1) BR3,
4. Haiiti ob6nacts onpenenenus ¢pyukuu f(X,y)=In x—Insin y.
5. Haiitu f (1), mpu otobpaxenun f(X,y)=xy.
f(x,x,x (xz—x\‘
6. HaiitH, eciu BO3MOKHO, f 09,90 f : ( L 2 3): ; 3, g(u H ):|(U§\.
\Xz + Xl) 12 kUZ )
7. Beruncnute: 1) lim (1+xy )x2+y2 :2) lim| xsin + ysin B
x—0 2 ( 1 —]:\

—0 x—0
y y—0 y X )

8. Haiitu 3HaueHue napamerpa a, MmpHu KOTOpoM (HyHKIHS OyAeT HENpepbIBHOM



X+y=0

(X3 +y2,
a, X+y=0

f(x, y)=i

Konmponvnas paboma na memy «/lugpgpepenyupyemocmo hpynxyuit neckonvkux
nepemeHHbIX»

1. Tlposeputs muddepeHrpyeMocTs GYHKINU B TOUKE. BeimucaTs MaTpuiry SIko0u u
g epeHma i
3sin x
a) F(xy)=3x2+2x2y3 (0,0);6) f(x)z( ) B 0;

5X3 |
N
2. Haiitu 3nauenue nepsoro muddepennuana pyaxmmu f (X, y) = 3/ X% — y? B touxke (1,2) Ha
BexTope N = (0,1,0,1). Haiitu grad f(1,2).
8 X
3. Uccnenosars Ha sketpemym dynkumio f (X, y) = + y +y.

4. Haiitn Hanbonplee 1 HauMeHbIIee 3HaueHWs Qyrkmun f(X,y) =x°—2y+3 B oGmacTu
D={y—-x<1,x<0,y>0}.

5. lns yukmu z(X,y) Haiitn

0z(1,4) 0z(1,4) 3

ox oy e z2(1,4)=2wu 16—z —xyz=0.
0%z 20%7 1oz

6. IIpeoOpa3zoBaTh BbIpa)KEHHE K HOBBIM IIEPEMCHHBIM U H V: y 4X y -
X OX

U=SX2+y,v=—x2+y.

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

1. Haiitu npou3BoAHYIO N0 apameTpy GpyHKIUU
yZ

F(y) :jje‘xzydx.

2. Tlonp3ysich mpu3HakoM Beiiepiirpacca q0ka3ath paBHOMEPHYIO CXOJAMMOCTh HHTErpajia Ha
MHOXeCTBe E:

o0

l:e‘ax arctgax?dx , £ =[1%)-

Konumponsnaa paboma na memy «Kpamnwie unmezpanot»

1 PaccraBuTh Ipe/ieNIbl HHTErPUPOBAHHS (oByMms criocobamn): J J f(x, y)dxdy ,



D: x| +y| <1
2. BBIMHCTHTE TPOWHHOH MHTErpat ‘UJ. xy?z%dxdydz, V orpaHuyeHa MOBEpXHOCTAMH Z = X>+ Y2,
z=0,x=y,x=1.

3. Broraucnuts ¢ IIOMOIIIBIO HBOﬁHOFO HWHTCIrpaja 1mjiomajib 06HaCTI/I, OFpaHI/IquHOf/'I JIMHUSIMU
y=x%y=005x%,y=2xX

4 B unTerpaie JJ f (x, y)dxdy MEPEUTH K NOJISIPHBIM KOOPAMHATAM:

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

ceMecTp

Konmpononaa paboma na memy «Kpueonuneiinvie u nogepxHocmmnule UHmepanbsl.
dnemenmul meopuu nonay

2 2 _ a2
1. BeruuciauTh uHTErpa, ][ x%ds ,tae I' — kpuBas X“+y* =a%,y=0.

2. BeluucIuTh a) HEMOCPEACTBEHHO; 6) mo dopmyne I'puna 1[()(2 — 2xy)dx + (X — 2y)2 dy,

rne | —rpanuma npsMoyronbHUKA Xx=0, x=2, y=0, y = 1, mnpoGeraemas B
TOJIOKUTETLHOM HAIPaBJICHAH.

3. BBIYUCIUTD ” (x2 +y2+122 )dS ,rae O — cepa x> +y?+72=R?
>

4. Boraucnts HHTErpal ” x°dydz + y*dzdx + z%dxdy, rme P — BHemwmHss CTOpOHA
]

nosepxuoct X2 + Y2 =12, 7<1. . o

5. Haiitu yroi MEXKITY rot a(Ml) u rot a(l\/lz ),

a= (x2 +y? )i +(z2 +y? )j + (x2 +2° )k , M1(1,2,3), M2(1,1,-1).

Konmponvnaa paboma na memy «Ilpeocmaenenue pynkyuii paoamuy

1. Haiitu paanyc U UHTEPBAJI CXOAUMOCTU PAAOB U UCCIICAOBATE CXOAUMOCTE B KOHIIAX
HHTEpBaJla CXOAUMOCTHU:

1 n
0 X+2
n:lzn 3 el \ 7 +4n

2. Paznoxuts ynknuio B crenenHoi psan (Xo=0) f(X)= _,5—2x
X—2x—3

. X
3. Hanucatp pasznoxenue B psa @ypobe a) f (X)= sin 2 xe(-m,m);



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

4.2 ®oH/I OLEHOYHBIX CPEICTB /Il MPOBeIeHNs MPOMEKYTOYHOM aTTecTAlHH
Bonpocsl UIsi MOATOTOBKH IK3aMeHY
ceMecTp

beckoHeuHble necATUYHBIE APOOH.

AKCHOMA TIOJTHOTHI.

OrpaHudeHHbIE MHOKECTBA. | paHUIIbI MHOXKECTB.

Tounsle rpanu. CyliecTBOBaHNE TOYHON BEPXHEW U HIDKHEN TpaHu.

Axcuoma Apxumena. [I10THOCTh MHOXKECTBA pallMOHAIIBHBIX YUCEIT.

Oynkiuu. O6pa3s. [Ipoodpasz. Kommozumus. I'paduxk.

Onepannu Hax GyHkuuaMu. ObpaTHast QyHKIUS.

Beckoneuno Maible mocienoBaTeabHOCTH. CBOMCTBA OECKOHEYHO MAJIBIX

MOCJIEIOBATENBHOCTEN.

9. Tlpenen mocienoBaTebHOCTH. EMHCTBEHHOCTH TIpeiena.

10. CpoiicTBa npeziena, CBsI3aHHbBIE C ANITeOpaNdeCKUMH OTIEPALIUSIMH.

11. CnoiicTBa npenena, CBsI3aHHbIE C HEPABEHCTBAMU.

12. MoHOTOHHBIE TIOCIIEIOBATENbHOCTH. KpuTepwuii cymiecTBOBaHUS Mpe/ieiia MOHOTOHHOM
MOCJIETOBATENBHOCTH.

13. ®dyHnameHTaNbHbBIE TociIeoBaTeasHoCcTH. Kpurepnii Koy,

14.14. limXn, lim X,.
N—o0 n—>00
15. HepasenctBo beprymimn.
16. Bropoii 3amedarenbHbIi npeaen. Yucio e.
17. Teopema 0 BIOKCHHBIX M CTATHBAIOIINXCS OTPE3KaX.
18. Teopema bonsiiano-Beiiepmtpacca.
19. beckoneuno mainbie pyHKIMU. CBOKCTBA OECKOHEYHO MAJIBIX (PYHKITHIA.
20. IIpenen dynkuun. Ero emMHCTBEHHOCTH.
21. CgoiicTBa npenena pyHKIMH, CBA3aHHBIC C aITeOpandecKUMHU OTIePalIdsIMHU.
22. CpoiicTBa nipenena GyHKIMH, CBA3aHHBIC C HEPAaBEHCTBAMHU.
23. [Ipenen KOMIO3UITUH.
24. DxBHUBaNEHTHOCTH npezena o Komwu u [Nefine.
25. MonoTonHble (yHkuH. Kputepuii cymecTBoBaHus Mpe/ieia MOHOTOHHOHM (DyHKIIUH.
26. Kputepuii Ko cymecrsoBanus npeena GyHKINU.
27. OTHOCTOPOHHUE MPECIBI.
28. CpaBuenue Gpyukuuii (0, O, 5KBUBAIICHTHOCTD).
29. CymecTBoBaHHE KOpHs N -0ii CTENEHU.
30. Onpenenenue nokasarenbHON GyHKIINU. XapaKTepUCTHUECKHE CBONCTBA.
31. MHoecTBO 3HaUeHUH Moka3aTenbHol GpyHkuuu. Jlorapupmuueckas GyHKIus.
32. TlepBblii 3amMedaTeNbHBIN MPEAET U ACHMITOTHKA TPUTOHOMETPHYECKUX (PYHKIIHH.
33. AcumnroTuka gorapupma npu X —1.

34. Acumnrotuka a* u (1+x)* mpu X —>0.

NGk wWNE

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

36. HempepsiBHble dyHkimu. [IpocTeiinme cBoiicTBa.

37. HenpepbIBHOCTb OCHOBHBIX JIEMEHTAPHBIX (DYHKITHIH.
38. Teopema o cymecTBoBaHUM KOpHs. ClieZICTBHE U3 HEE.
39. Teopema Beiiepirpacca.

40. PaBHOMepHas HempepbIBHOCTh. Teopema Kanropa.

41. YcnoBue HenpepbIBHOCTH MOHOTOHHOU (DYHKIIHH.



42. Kpurepuii 0OpaTUMOCTH HETIPEPHIBHOHN (PyHKIIUH.
43. Tlepnoanueckue pyHkuuu. [leproapl HenmpepbIBHBIX ()YHKIIUHA.
44. MHO>XeCTBO IIEPHOJI0B IEPUOTUUECKON (PYHKIIHH.

ceMecTp

Uucnosoii psa. Kputepuit cxonumoctu. HeoOxo UMbl TpU3HAK CXOUMOCTH.

[Ipu3HaK cpaBHEHUS CXOJUMOCTH PSJIa U CISICTBUS U3 HETO.

I"apmoHHMUECKHit psAJl U TEOMETPUYECKAS] IPOTPECCHU.

[Ipu3nak J{anambepa cX0IUMOCTH YUCIOBBIX PSIJIOB.

[Ipu3nak Konm cXoaMMOCTH YUCIIOBBIX PSAOB.

AOCOJTIOTHAs M YCIIOBHASI CXOIUMOCTh. 3HaKouepenyromuecs psaasl . [Ipusnak JlelOHua.

Huddepenunpyembie pynkuu. Auddepenmmarn.

[IpousBonnas. JuddepenurpyeMocTs U NpOU3BOHASL.

I'eomeTpuueckuii cMbIca mpou3BoAHON. KacarenbHas.

0. Teopema 0 HawTy4IIIel JOKAILHOM aIlIPOKCUMAIIHH.

1. luddepennupyemocts u anredpandeckue ornepanuu.

12. uddepeHnnpyeMocTh KOMITO3UIIHH.

13. Iuddeperumpyemocts 00paTHOI QyHKIIHH.

14. TuddepeHunpyeMocTh 37€MEHTApHBIX (QYHKIIHIA.

15. Teopema depma.

16. Teopema Jlarpanxa.

17. ®opmyna Komm.

18. Teopema Poss.

19. ®opmyna Teinopa ¢c octatouHbM wieHoM B ¢opme [Teano.

20. Kpurepuiit MOHOTOHHOCTH.

21. Kpurepuii cTporoit MOHOTOHHOCTH.

22. Kputepuii mocTossHCTBa (QYHKITHH.

23. JIokaabHBIN SKCTPEMYM.

24. Beinykibie hyHKIIHH.

25. Kpurepuii Beinykioctu nuddepeHnupyeMon GyHKITUH.

26. Kpurtepuii BRIMYKIOCTH ABaXKIbI 1 depeHnupyemMoit GyHKIHH.

27. IlepBooOpazHas. HeonpeneneHHbIN HHTETPAL.

28. 3aMeHa IepeMeHHOM B HEOIIPeIeJICHHOM HHTErpaie.

29. aTerpupoBaHue Mo 4acTsM B HEOTIPEAECTICHHOM UHTErpase.

30. Paznosxenue panoHaabHbIX (PYHKIIUH Ha pocTeire ApoOH.

31. MUHTerpupoBaHue MPOCTEHIIUX IPOOEH.

32. aTerpupoBaHue TPUTOHOMETPUUYECKUX (PYHKIIUH.

33. UnTerpupoBanue KBa3MMHOTOUJICHOB.

34. OnpeneneHHblil HHTETpa.

35. CpolicTBa ONpeICIEHHOTO UHTErpaia (JINHEHHOCTh, MOJI0KUTEIBHOCTB)

36. CBoiicTBa onpeieIeHHOro nHTerpaia (MoJI0KUTEILHOCTh U CIIEACTBUS U3 Hee).

37. Boruncienue miomnia i KpUBOJMHEHHOM Tparenuy.

38. IIpubnmxeHHoe BeIuuciieHue nHTerpaina. Gopmyia npsMoyroJbHUKOB.

39. NnrerpansHble cyMMbl Pumana.

40. ®opmyna Tpanenui.

41. HecoOcTBeHHBIH uHTErpal (mo 6eCKOHEYHOMY MPOMEKYTKY).

42. Kpurepuit Koy cxo1umMocTi HeCOOCTBEHHOTO HHTErpaa (1o 6ECKOHEYHOMY
MIPOMEXKYTKY).

43. Kputepuii cxouMoCTH HecoOcTBeHHOTo MHTerpana s f(x)>0.

44. Tlpu3Hak CpaBHEHUsI CXOJUMOCTH HECOOCTBEHHOI'O HHTErpala v CIIEACTBUS U3 HETO.

45. HecoOCTBEHHBII HHTETPAJ OT HEOTPAaHUUYEHHOM (DYyHKIIUH.

RBPROooo~No WD P



46.
47.
48.
49.
50.

RBE©O oNoU A WN P

37.
38.
39.
40.
41.
42.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.

@ YHKIMOHAIBHBIE ITOCIIEI0BATEILHOCTH U PSIIIBL.

[Ipu3nak Beliepmrpacca paBHOMEPHOU CXOAUMOCTH PsAJIa.
HenpepbIBHOCTS ITpe/ena nmocae10BaTeIbHOCTH HEPEPhIBHBIX (DyHKIIHH.
WuTerpupoBanne QyHKIMOHAIBHBIX PSIJIOB.

HuddepenunpoBanue GyHKINOHATBHBIX PSIIOB.

3 cemecTp

Jluneitnoe npocrpancteo R" .Hopma. Illapsr u okpectHoctu B R".

Cxomumoctsb B R" .
Tumel To4uek.

OTKpBITHIE ¥ 3aMKHYThIE MHOKeCcTBaB R" .
Teopema bonbsuiano-Belepmrpacca.

Kpurepuit Komm cxoaumMocTu nocine0BaTeIbHOCTH.
Teopema Kantopa.

Jlemma Bopemns-JleGera.

Heo6xoauMoe U I0cTaTouHOE ycIoBue komnakta B R".

[Ipenen GyHKIMM MHOTHX TIEpEMEHHBIX.

[Ipenen KoMIIO3UIIMH.

CaoiicTBa npeena GyHKINH, CBA3aHHBIC C aTeOpandecKuMU OTIEPaIIsIMHU.
CaoiicTBa npenena GyHKINH, CBI3aHHBIE C HEPABEHCTBAMH.

Kpurepuii Komu cymecrBoBanus rpenena QpyHKIHH.

PaBHOCHiibHOCTB onipenenenus npeaena no Komm u I'eitne.
HemnpepsiBHBIE 0TOOpaXKEHUSI.

HenpepriBHbIE 0TOOpakeHUSI KOMITAKTOB.

PaBHOMepHas HenpepriBHOCTB. Teopema Kantopa.
Juddepenumnpyemoe oToOpakeHHeE.

YacTabie mpousBoaabIe. CBs3b ¢ nuddepeHupyeMoCThio.
[Ipoun3BoiHAs KOMIIO3ULIUH.

[Ipoun3BoiHAs 1O HAIIPABIICHHUIO.

®opmyna Jlarpanxa.

YacTHble TPOU3BOAHBIE BBICILIUX MOPSAKOB. PABEHCTBO CMENIaHHBIX IPOU3BOHBIX.
®opmyna Telnopa.

Teopema cymiecTBoBaHUS HESIBHON (QYHKIIHU.

Teopema nuddepenunpoBanusi HesIBHOU (QYHKIIHU.

Teopema 06 oOpaTHO# GyHKINU.

DKcTpeMyMbl PYHKIIMH MHOTUX IIepeMeHHBIX. Jlemma DepMma.
JlocTaTouHbI€ yCIOBUS 3KCTPEMYMa CTALIMOHAPHOMN TOUKHU.

VYcnoBHblil 3kcTpeMyM. MeToa MHOkuTenen Jlarpanxa.

IImomans. OCHOBHBIE CBOMCTBA.

BepxHss miomane 1 ee CBOMCTBA.

[Toctpoenue miomaam.

Kpurepuii kBangpupyemocTu.

CoOcTBeHHBIN UHTET A, 3aBUCAIINI OT TapameTpa. HenmpepbIBHOCTH U
1} depeHIpyeMOCTb.

NuTerpupyemMocTs cOOCTBEHHOTO MHTErpaia, 3aBUCAIIETO OT apameTpa.
WuTerpan, 3aBucsAImui oT napamerpa (oOmmid ciryqai).

Perynsipabie o6nactu. J[BoiiHOM HHTETpal.

PaBeHCTBO MOBTOPHBIX UHTETPAJIOB.

CBolicTBa IBOMHOTO UHTErpaia.

NHurerpanbusie cymMbl Pumana.



43.

ROoo~NoGa~wNE

36.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.

0.
. Teopema Octporpaackoro-I"aycca.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

3aMeHa IepeMEHHOM B IBOMHOM UHTErpaJIe.

ceMecTp

[TonsTue kpuBoil. Cipsimisiemast KpuBasi.

JnmunHa kpuBoit. CpsiMIIIEMOCTD TJIaJIKOW KPUBOIA.

KpuBosmHENHHBII HHTETpaJI IEPBOTO POAA.

KpuBosmHENHHBII HHTETpaJI BTOPOTO POAA.

[ToepxnocTu. KacarenbHblil BEKTOP, KacaTelbHAsI IVIOCKOCTh U HOPMAJIb.
OpueHTanus NoBEpXHOCTH.

[Inomane MOBEPXHOCTH.

[ToBepxXHOCTHBIE MHTETPANIBI IEPBOTO POAA.

[ToBepXHOCTHBIE MHTETPAJIBI BTOPOTO POJA.

DneMEeHTBI TEOPHUHU TTOJISL.

®opmyna Crokca.

[ToreHnmaneHOE noste. Y caoBueE NOTEHIMAILHOCTH.

Crenenssle psaasl. TeopeMa o paanyce CXOIUMOCTH.

WHTerpupoBaHue CTENEHHBIX PSIOB.

JuddepeHurpoBaHe CTENEHHbBIX PSJIOB.

[IpencraBnenue GyHKIMM CTENEHHBIMU PSJIAMH.

JloctaTouHble yCIOBHS MpeACTaBlieHUs (YHKIMM CTENEHHBIMU PSIAMU.
Paznoxxenue anemenTapubix ¢yHkuuii B psajg Teltnopa.

Tpuronomerpuueckue psaasl. Psaast @ypre. Koaddummentsr Oypne.

HHuTterpan ot neproanyeckoi GyHKITNN.

Brruncnenue cyMMbl KOCHHYCOB.

Jlemma Pumana-JleGera.

HepasenctBo beccens.

Hurerpan qupuxie.

CxomuMocTh psana Oypbe B TOUKE.

Paznoxxenue B psg @ypbe QyHKINH, 3aJaHHONW HA TPOU3BOIHHOM IPOMEKYTKE.
Pa3noxxenne GyHKINU TOJIBKO MO CUHYCaM WJIU TOJIBKO 10 KOCHHYCAM.
PaBHOMepHas cxoaumocTs psiga Oypee.

OueHka CKOpOCTH CXOAUMOCTH.

HudbdepenuupoBanue psiioB Oypobe.

HNurerpuposanue psaos Oypoe.

Teopema Beliepuitpacca (annpokcumariiss TPHrOHOMETPUYECKUMU MHOTOWICHAMH).
Teopema Beiiepmitpacca (anmpokcumariysi MHOTOUICHAMH).

[TonHOTA TPUTOHOMETPUYECKOI CUCTEMBI U CUCTEMBI CTENIEHEH B CMBICIIE PABHOMEPHOM
CXOJMMOCTH.

[TonHOTA TPUTOHOMETPUYECKON CHCTEMBI U CUCTEMBI CTEIIEHEW B CMBICIIE CpEAHE-
KBaJIPaTUUYECKOTO MPUOIIKEHUSL.

MuHMManbHOE CBOWCTBO K03 duiimenToB Oypse.

PasenctBo IlapceBans.

OpToroHanbHbIE CUCTEMBI.

CkansipHO€ IPOU3BENIEHUE U €TO CBOMCTBA.

Hepasencto Komu-bynsikosckoro. Teopema I[Tudaropa.

Psan @ypbe o npou3BOIbLHON TPUTOHOMETPUYECKOU CUCTEME.

MuHMMaIbHOE CBOMCTBO YAaCTUYHBIX CyMM psiia Dypbe (110 Mpou3BOJIbHOM cucTeme).
Kommuiekchas gopma psioB Dypoe.

Wuterpan @ypoe u npeodpazoBanue Dypoe.

[IpencraBnenue GyHKIMH CBOMM UHTErpaioM Dypse.



47. CpoiictBa mpeobpa3oBanus Oypbe.
48. Ilpumenenue npeobpazoBanus Oypee.

OO0pa3ubl 0Wi1eToB

lcemectp
1. Berauscmuts lim cos2x -1

x50 x(e3X —4x +1)

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

2. N1300pa3uth 3cku3 rpaduka QyHKIHH Y =

3. Tounsle rpanu. CyliecTBOBaHHE TOYHOW BEPXHEW M HW)KHEH rpaHu
4. DxBuBaneHTHOCTH npenena no Komm u I'eitne

2 cemecTp

1. Mccnenoats GyHKIMIO 1 octpouts rpaduk Y = 2X4- X% - 1.

2. Beruucnurh 'fsin 2 xc0os? xdx.

3. Beruncnenue miomnaan KpUBOJUHEHHOHN TpaneIym.

4. Teopema o HawTydIIeH JTOKAJTLHOM amImpOKCUMAITUH.

3 cemecTp

1. UccrnenoBarh Ha skctpemym Gyukmmo: Z = 3(X2 + y2) — x3 + 6y + 3;

2. Berauemuts If[ (2X + y)dxdy, rae D — obnacts, orpanndenHast muHusIMA Y = X,
X=2,X= 3.

3. [IpousBoHas MO HAMPaBJICHUIO. [ 'paiueHT.

4. Kommnaxtsl. Heo6xoaumoe u 1ocratounoe ycnosue kommnakra B R" .

4 cemecTp ,
1y
1. Haittu paanyc 1 MHTEpBAI CXOIMMOCTH Psila Z| I——| xn
n=1 \ n )
X

2. PasnomuTs ¢dynkimio B psg ypse f (X)= sin E , Xe(-n, m)

3. [ToBepXHOCTHBIC HHTETPAJIBI TICPBOTO POJIA.
4. OueHKa CKopocTu cxoaumocTm paga Pypbe

3X,



Kpurtepuu oneHuBaHusi pe3yibTaToB 00yYeHHs
Kpurtepuu onennBaHus 1o 3a4ery:
«3aYTEHO»: CTYICHT BJAJIC€T TEOPETHUECKUMH 3HAHUSMH IO JTAaHHOMY pa3Jielly, 3HaeT (GOpMbI
peanu3any pa3IuYHBIX AJITOPUTMOB AITreOpbl M TE€OMETPUH, JOIYCKAeT HEe3HAYUTEIbHBIC
OLIMOKM; CTYIEHT yMEeT NPaBUIBHO OOBSICHATH M3YUYEHHBIH MaTepual, WIUIIOCTPUPYS €ro
IIpUMEpaMU IIPOrpamM.

«HC 3a4YTCHO»: MAaTCpHall HC YCBOCH HJIM YCBOCH YAaCTUYHO, CTYACHT 3aTPYyAHACTCA IMPUBCCTHU
MIPUMEPBI IPOrpaMM, peaIn3yIOIINX MMOCTaBICHHbIE 3a/1a4M; JOBOJIBHO OIPaHUYEHHBIN 00bEM
3HaHUHM IPOrPaMMHOIO MaTepHaa.

Onenka Kputepuu onieHMBaHUsI TI0 SK3aMEHY
OIICHKY «OTJIMYHO» 3aCIYy)KWBaeT CTYJICHT, OCBOWBINUH 3HaHUS,
Bricokuit yYMEHUS, KOMIIETEHIIMM W TEOpPeTHYeCKHid marepuan 0e3 mpoOenos;
YPOBEHB «5» BBIMOJIHUBIINI BCE 3aJlaHHs, NMPEIYCMOTPCHHBIC yYCOHBIM IJIAHOM Ha
(oTIIYHO) BBICOKOM  KaueCTBEHHOM  YpPOBHE;  MNPAKTUYECKUE  HABBIKU
po(heccHOHATFHOTO IPUMEHEHH ST OCBOSHHBIX 3HAHUH C(POPMHUPOBAHBI.
Cpe it OLICHKY «XOPOLLIO» 3aCIYKUBACT CTYACHT, NPAKTHIECKH MOMHOCTBIO
ypoBeHb «A» OCBOUBILIWIA 3HAHUS, YMEHHS, KOMICTCHIIMM ¢ TCOPETHYCCKHIMA
(xopormo) MaTepuall, ydeOHbIC 3aJJaHUsI HE OI[CHEHBI MAaKCUMAIIbHBIM YHCIIOM
6aJI0B, B OCHOBHOM C(OPMUPOBAJT MPAKTUYECKUE HABBIKH.
Toporosiii OLEHKY «yJOBJICTBOPHTENLHOY 3aCTYKHMBACT CTYACHT, HacTHIHO C
YPOBEHD «3» npobenamu (OCBOWBIIMH  3HAHHMSA,  YMEHHS, — KOMIETEHIHMH ¥
(ymoBneropure | TCOPCTHCCKHH MaTepHal, MHOTHE ydeOHBIC 3amaHusi MO0 He
HBHO) BBITIOJIHMJI, JIMOO OHU OLIGHEHbl YHUCIOM OaioB ONM3KUM K
MHUHHMAJILHOMY, HEKOTOPBIE MPAKTHUECKHE HABBIKU HE C(OOPMHUPOBAHEI.
MuHUMaNBHBIH | OIEHKY «HEYJOBJIETBOPUTEIHHOY» 3aCIYKUBACT CTYIEHT, HE OCBOMBIINN
YPOBEHbB «2» 3HAHWS, YMEHHS, KOMIIETCHIMH M TEOPETUYECKUI Marepual, ydeOHbIe
(HeYOBNIETBOPH | 3amaHUs HE BBIIOIHMII, TPAKTUYECKHE HABBIKUA HE C(POPMHUPOBAHBI.
TEJIHHO)
OueHouHbIE CpENCTBA Uil HMHBAIMAOB W JHMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH

3JI0POBBS BEIOUPAIOTCS C YYETOM UX MHIUBUIYAIBHBIX ICUX0()U3NIECKIX 0COOCHHOCTEH.

— mpu HEoOXOJMMOCTH HHBAIMAAM M JIMIAM C OTPAaHHMYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBBS TIPEIOCTABISCTCS IOTIOTHUTEIIFHOE BpeMs IS IOATOTOBKU OTBETA HA SK3aMEHE;

— IIPU MIPOBEICHUH MPOIIEYPhl OLIEHUBAHUS PE3yIbTaTOB OOYYCHHUSI HHBAIUIOB U JIHII C
OTPaHMYCHHBIMH BO3MOYKHOCTSMU 3/10POBbS IIPEAYyCMATPUBAETCS MCIOJIb30BAHHE TEXHHUYECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3U C UX MHIUBHIYaIbHBIMI OCOOCHHOCTSIMU;

— TIpH HEOOXOAUMOCTH ISl 00YYaIOIINXCsl ¢ OTPAHUYCHHBIMU BO3MOYKHOCTSIMU 3JI0POBBSI
M WMHBAIMIOB TIPOLEAypa OICHUBAHUS PpE3yIbTaTOB OOYYEHHS 10 JTUCHUIUIMHE MOXKET
MPOBOANTHCS B HECKOJIBKO ITAIOB.

IIpouenypa oueHHBaHMUS Pe3yJIbTATOB OOYYEHMs] MHBAJIMIOB M JIMII C OrpPaHUYEHHBIMU
BO3MOJKHOCTSIMH 3/I0pPOBbSl 10 JAUCLUIUIMHE (MOJIYNI0) NpeAycMaTpuBaeT MpeJoCTaBIeHUe
uHbopmanuu B (QopMax, aJanTUPOBAHHBIX K OrPAaHUYEHHUSM HX 3JI0POBbsI M BOCHPUATHS
uHpOpMaIHH:

JUist UL ¢ HapYIIEHUSIMU 3PEHUSL:

— B I1€4aTHOM (opMe yBEeIHMUEHHBIM MIPUDTOM,

— B (hopMe DIIEKTPOHHOTO JOKYMEHTA.

JUnist U1 ¢ HapyIIEHUSIMU CITyXa!

— B 1e4aTHo opme,

— B (popMe 3IEKTPOHHOTO JIOKYMEHTA.

JUist ULl ¢ HapyIIEeHUSIMU OTIOPHO-/IBUTaTeNIbHOTO armnapara:



— B miedaTHoi (opme,

— B (hopMe IEKTPOHHOTO JIOKYMEHTA.

I[aHHBIfI MEPCUCHb MOXKET 6BITB KOHKPCTU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI'CHTA
00yJaroMmxcsl.

5. Ilepeyennb y4eOHoii iMTEpaTypbl, HHGPOPMAIMOHHBIX PECYPCOB U TEXHOJIOTHA
5.1. YueOnas qutepatypa
5.1.1. OcHoBHas JuTeEpaTypa

1.

2.

3.

3opud B. A. Maremarndeckuii aHanu3: y4eOHHK 1Jis CTyAeHTOB By30B. U. 1/ B.
A. 3opuu. - U3n. 5-e. - M.: MITHMO, 2007. - 657 c.

3opud B. A. Maremarndeckuii aHanu3: y4eOHHK ISl CTyACHTOB By30B. U. 2 / B.
A. 3opuu. - U3n. 5-e. - M.: MITHMO , 2007. - 789 c.

Bbapcykosa B. 10., Hamok 3. b. Maremarnueckuil anainus: yuebHoe nocodue Jyis
CTYIIEHTOB 2 Kypca (aKyIbTeTa MaTeMaTHKU ¥ KOMIIbIOTEpHBIX Hayk. Y. 2 / dak.
MaTeMaTHKU U KOMIbIOTEpHBIX Hayk KybaHnckoro roc. yu-ta. - Kpacnonap:
[[Ipocsemenue-Or], 2014. - 72 c.

Kynpssues JI. 1., Kyracos A.Jl., Yexmnos B.U., [lladyrann M.M1. CoopHuUK 3a1a4 10
MaremMatndeckoMy aHanusy. Tom 1. [Ipenen. HempepbIBHOCTS.
Huddepenunpyemocts. M.: @uszmatiur, 2010. — 496 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=2226

Kynpssues JI. 1., Kyracos A.Jl., Yexmnos B.U., [lladyrana M.M. CoopHuK 3a1a4 10
MareMmarndeckomy aHanuzy. Tom 2. Materpansl. Pagel. M.: @uzmatiur, 2009. —
504 c.

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

Kynpssues JI. 1., Kyracos A.Jl., Yexmnos B.U., [llabyana M.M. CoopHuk 3a1a4 1o
MaTeMaTH4ecKkoMy aHaiau3y. ToM 3. @yHKIIUK HECKOJIBKUX MTEPEMEHHBIX.
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2220

bepman, I'"H. COopHHK 3a/1a4 TI0 KypCy MaTEMaTHYECKOTO aHAJIN3a [ DIEKTPOHHBIN
pecypce] : yueb. mocodue — DnektpoH. naH. — Cankrt-IletepOypr: Jlans, 2016. —
492 c. https://e.lanbook.com/reader/book/73084/

5.1.2. lonojiHUTEIbHAS JIUTEPATypa

1.

AdanacreBa T. H., bapcykosa B. 0., bauypckas A. @., 3acanko O. B., [{amok M. B.
[IpakTukym o MmaremarnueckoMmy aHanuzy (OyHkuuu u rpadukn): yaebHoe ocodue
JUTsl CTyAeHTOB 1 Kypca dakyapTeTa MaTeMaTUKH M KOMITBIOTEpHbIX HayK KyoI'Y /, -
2-¢ u3a. - Kpacnomap, 2013. - 87 c.

Kynpssues, JI. /1. Kypc marematudeckoro ananuza B 3 T. Tom 1: yueOHUK a5t
6akanaspos / JI. JI. KyapsieiieB. — 6-e usn., mepepad. u mor. — M. M3parenbeTBo
FOpaiir, 2017. — 703 c.
www.biblio-online.ru/book/7C2C72EF-CCB8-46A9-8933-E57E32874DCO
Kynpssues, JI. JI. Kypc marematndeckoro ananuza B 3 T. Tom 2 B 2 kaurax. Kuawnra 1:
y4eOHUK 151 akajiemuueckoro Oakanaspuara / JI. /1. Kyapssues. — 6-e u3n.,
nepepabd. u gon. — M.: U3natensctBo FOpaiit, 2017. — 396 c.
www.biblio-online.ru/book/7D271B58-9EC1-4580-8A72-3004490773F2

Kynpssues, JI. [I. Kypc matemarnyeckoro ananuza B 3 T. Tom 2 B 2 kuurax. Knura 2 :
y4eOHUK 151 akajiemuueckoro Oakanaspuara / JI. /1. Kyapssues. — 6-e u3zn.,
nepepab. u gon. — M. : UzpatensctBo FOpaiir, 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
0akanaspos / JI. JI. Kynpsisues. — 6-e uzj., nepepad. u gon. — M.: M3aaTenbeTBO
IOpaiit, 2017. — 351 c.
www.biblio-online.ru/book/SDF5043B-0826-4B08-9CF5-E8F4F92C7970



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2226
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2227
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2220
https://e.lanbook.com/reader/book/73084/
http://www.biblio-online.ru/book/7C2C72EF-CCB8-46A9-8933-E57E32874DC0
http://www.biblio-online.ru/book/7D271B58-9EC1-4580-8A72-3004490773F2
http://www.biblio-online.ru/book/085ABC9E-507F-4FC7-BCD7-661681AA3382
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Huxonbsckuit C.M. Kypc marematnueckoro ananumza. M.: @usmatiut, 2001, — 591 c.
https://e.lanbook.com/reader/book/2270/

@uxrtenronsil, .M. Kypc nuddepeHnnanbHOro u HHTErpaIbHOTO HcYrcaeHus. B 3-x
TT. Tom 1 [DnekTpouHbIl pecypc]: yued. — DnekrpoH. nan. — Cankr-IletepOypr:
Jlanp, 2016. — 608 c.

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

@uxtenronsil, .M. Kypc nuddepeHnuanbHOro u HHTErpaIbHOTO HeyncaeHus. B 3-x
TT. Tom 2 [DnekTpoHHbIi pecypc]: yued. — DnektpoH. gan. — Cankrt-IletepOypr:
Jlanp, 2016. — 800 c.

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

@uxrtenronsil, [.M. Kypc muddepeHmansHOro 1 HHTETPaIbHOTO UCUUCIICHUS:
Yueouuk. B 3-x TT. Tom 3 [DnekTpoHHBIH pecypc]: yued. — DIeKTpOoH. JIaH. —
Cankr-IletepOypr: Jlans, 2009. — 656 c.

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

5.2. llepuoauueckasi JuTepaTypa
1. Bassl ganubeix koMmnanuu «Mcr Beroy http://dlib.eastview.com
2. Dnexrponnas ounbmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. NHTepHeT-pecypchbl, B TOM YHCJIe COBpeMeHHbIe MpodeccuoHalbHbIe 0a3bl
JAHHBIX 1 ]/IH(l)OpMalII/IOHHble CI[paBO‘lHI)Ie CUCTEMBbI

DJ1eKTPOHHO-0ubIM0TeuHbIe cucTeMbl (IBC):

1. OBC «IOPAWT» https://urait.ru/

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

3. DBC «BOOK.rux» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHble 0a3bl JAHHBIX:

o~ wNE

6.

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

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

XKypuansr uzgarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunas snextponnas 6ubmmorexa (HOB) http://www.elibrary.ru/
ITomHOTEKCTOBEIE APXHWBBI BEAYHIUX 3allaIHbIX HAYYHBIX ) KYPHAJIOB HAa Poccwuiickoii

iatgopme HaydHbIX KypHanoB HOMKOH http://archive.neicon.ru

7.

HanmonaneHas anekTpoHHas OubauoTeka (J0CTym K DJIeKTPOHHON OUOIHoTeKe

nuccepranuii Poccuiickoit rocynapcrBennoi ouomuorexu (PI'B) https://rusneb.ru/

8.
9.

Ipesunentckas oudauoreka uM. b.H. Enprmna https://www.prlib.ru/
DnekrponHas koutekius Okchopackoro Poccuiickoro ®onaa

https://ebookcentral.proguest.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 nadopmaronHas cucrema POCCUS http://uisrussia.msu.ru
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HNudopManuoHHbIe CIPABOYHbIE CHCTEMbI:
1. Koncynprant [Imtoc - cnpaBouHast mpaBoBasi cucTeMa (JIOCTYII O JOKaIbHOM CEeTH ¢
KOMIBIOTEPOB OMOIHOTEKH)

Pecypcsbl cBOGOIHOTO H0CTYNA:

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

2. Cawmapos K.JI. [Ipe3zenranust 115t CTYACHTOB IO MaTeMaTHKE
http://www.resolventa.ru/metod/student/determinant.htm

3. AwmepukaHckas nateHTHas 0a3a gaHHbIx hitp://www.uspto.gov/patft/

4. TlomHbIe TEKCTHI KAHAJICKUX AuccepTanuii hitp://www.nlc-bnc.ca/thesescanada/

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

6. MunHucTepcTBO HayKH U BbIciiero oopasosanus Poccuiickoii denepannn
https://www.minobrnauki.gov.ru/;

7. ®enepanbHblii noptan "Poccuiickoe oopazosanue” http://www.edu.ru/;

8. Hudopmannonnas cucrema "EnnHoe 0KHO JocTyIa K oOpa3oBaTelbHbIM pecypcam”
http://window.edu.ru/;

9. EnunHast KoJIeKIHs UpPOBBIX 00pa3oBaTeabHBIX pecypcos http://school-
collection.edu.ru/ .

10. ®epepanbHbIN LEHTP HHPOPMAITMOHHO-00pa30BaATENbHBIX PECYPCOB
(http://fcior.edu.ru/);

11. IIpoext ['ocymapcTBEHHOTO HHCTUTYTA pyccKOTO si3bika uMeHu A.C. [Tymkruna
"O6pa3zoBanue Ha pycckom" https://pushkininstitute.ru/;

12. CnpaBouHo-uH(popMaMoHHbIH mopTain "Pycckwuit s3u1k" http://gramota.ru/;

13. Cnyx0a TeMaTHYeCKHUX TOJKOBBIX cioBapeit http://www.glossary.ru/;

14. Cnosapu u sHnukIoneauu http://dic.academic.ru/;

15. O6pasoBarenbHbIi opTai "Yueba" hitp://www.ucheba.com/;

16. 3axonomnpoekT "O6 obpazoBanuu B Poccuiickoit @eneparuu”. Bormpock! 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBbIE JIEKTPOHHBIE 00pa3oBaTe/ibHbIe 1 HHPOPMALIMOHHbIE PeCyPChI

KyoI'y:

1. Cpena MOAyIBHOTO JUHAMKUYECKOTo 00yuenus http://moodle.kubsu.ru

2. baza yueOHBIX I1aHOB, y4eOHO-METOJUUECKUX KOMITJIEKCOB, MyOIUKAIUI U
koHbepenrwmii http://mschool.kubsu.ru/

3. bubnuoreka HHPOPMAIIMOHHBIX pecypcoB Kadeapbl HHPOPMAITUOHHBIX
oOpa3oBaTelIbHBIX TexHOJIOTHIA hitp://mschool.kubsu.ru;

4. DnextpoHHBIH apxuB gokymeHnToB KyoI'Y http://docspace.kubsu.ru/

5. DnexTpoHHbIe 00Opa3oBaTelibHbIE pecypchl Kadeapbl MHPOPMAIMOHHBIX CHUCTEM U
TexHosoruii B oOpaszoBanuu KyOI'Y u HayuHo-meroamdeckoro >xypHana "LIKOJIbHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. MeToauyeckue yKazaHusi VIl 00y4YalomMXcsl 0 0CBOEHUIO THCIUILIMHbI

B ocBoeHMM AMCHMIIUHBI MHBAIHIAMHU U JHIIAMHA C OTPAHUYEHHBIMH BO3MO>KHOCTSIMH
3I0pOBbsI OOJBIIOE 3HAYCHHE HMMEET WHAMBUAyallbHas ydeOHas paboTa (KOHCYIbTAllUM) —
JOTIOTHUTEIHFHOE Pa3bsiCHEHHE y4eOHOTO MaTepHaa.

WunuBuayanbHble KOHCYIbTAlMM 1O TPEAMETY SIBISIFOTCS  BaXKHBIM  (pakTOpoM,
CHOCOOCTBYIONIUM HHAWBUIYATH3AIUU O0yICHHS] U YCTAHOBJICHUIO BOCIIUTATEIHHOTO KOHTAKTa
MEXAy TMpernojaBaTeieM H OOyJalomIMMCs HWHBAIUAOM WU JIHIOM C OTPaHUYCHHBIMU
BO3MOXHOCTSIMU 37I0POBBSL.

7. MaTepuajbHO-TeXHHYECKOe o0ecneyeHne 1o JUCIUNIuHe (MOAYJII0)
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HanmeHoBanue crienaibHBIX
TIOMEILEHUI

OCHAIIIEHHOCTH CIEINAIbHBIX
TOMEIICHUH

HepequL JIMICH3WMOHHOI'O
MMporpaMMHOro o0ecrieueHust

VYueOHble ayauToOpuu JUTST
TIPOBEACHUS 3aHITUH JIEKIIMOHHOTO
THIA

Meobenb: yaeOHas MeOenb
TexHUYECKHEe CPeACTBA 00 yUCHHUS:
9KpaH, MPOEKTOP, KOMITHIOTED

Microsoft Office

VYueOHble ISt
MPOBEACHHS 3aHATUHI
CEMUHAPCKOr0 THIA, TPYIIOBBIX U
WHIUBHIYAIbHBIX  KOHCYJIbTAIlHH,
TEKYIIETO KOHTPOJIS u
MPOMEKYTOYHOMN aTTeCTaIuu

ayAUTOpPUU

Mebenb: yueOHas MeOeb
TexHUYeCKHEe CPeACTBA 00 YUCHHUS:
9KpaH, MPOEKTOP, KOMITBIOTED

Microsoft Office

Hns

CaMOCTOSITEIbHOU

paboTel  0Oydarommxcs

MPEyCMOTPEHbl  MTOMEILECHUS,

YKOMIIJICKTOBAHHBIC CHGHI/IaJII/ISI/IpOBaHHOﬁ MC6CHLIO, OCHAIIICHHBIC KOMHI)I-OTepHOI\/'I TEXHHUKOH C
BO3MOYHOCTBIO TIOJKITIOUCHHS K ceTn «MHTepHEeT» M o0ecriedeHrneM JIOCTyIa B 3JIEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaTEILHYIO CPEly YHUBEPCUTETA.

HaunmenoBanue moMenieHui st
CaMOCTOSITEIIbHOH PabOThI
00yJarOIHXCS

OCHaIIEHHOCTh ITOMEILEHUM NI
CaMOCTOSITENILHOW PabOThI
00y4aroImxcs

[epeveHs JTHUIICH3HOHHOTO
MPOrPaMMHOT0 00ECIIeYCHUS

ITomenienue 11 caMOCTOSTENLHOM
paboThI 00yYarOIIUXCst (YU TATBHBIH
3an Hayunoli 6ubnmorexu)

Mebenb: yaeOHast MeOenb
Kommiekr  crermanu3npoBaHHON
MeOeNn: KOMIIBIOTEPHBIE CTOJBI
Ob6opynoBaHue: KOMITBIOTEpHas
TCXHHUKaA C IIOAKITIOYCHHUEM K
uH(opMaIMOHHO-
KOMMYHUKALlMOHHON
«ntepuer»  u
3JIEKTPOHHYIO

ceTn
JOCTYIIOM B
uHpopMaIOHHO-
00pa3zoBaTEeNbHYIO cpeny
00pazoBaTeNbHOM OpTaHM3aLUH,
BeO-KaMephl, KOMMYHHKAIMOHHOE
obopynoBaHre, 00eCIeUnBAOIIEe
JOCTYII K  CeTH WHTEPHET
(mpoBomgHOE COEIMHEHNE 3¢
OeCIpOBOZHOE  COCAMHEHHE IO
texHomorud Wi-Fi)

TToMmelenue st caMOCTOSATENBLHOM
padotsl o0yvaromuxcs (ayn.301H,
3091, 320H)

Meobenb: yueOHas MeOeh
Kommiekr  crnenuamim3upoBaHHON
MeOeH: KOMIIBIOTEPHBIE CTOJIBI
ObopynoBanwue: KOMITBIOTEpHAs
TEXHUKAa C TMOAKIIOUYCHHEM K
HH(POPMAITOHHO-
KOMM YHUKAIIHOHHOM
«HTepuery u
3JIEKTPOHHYIO

ceTn
JOCTYIIOM B
MHPOPMAIIMOHHO-
00pa3zoBaTENHHYIO cpemy
00pazoBaTeNbHOM OpTaHIBaINH,
BeO-KaMephl, KOMMYHHKAIIHOHHOE
obopymoBaHre, 00eCICUNBAOIIEE
JOCTYII K  CeTH MHTEPHET
(mpoBomHOE COEINHEHNE 154
OeCIIpOBOZHOE  COCAMHEHHE IO
texuaomorud Wi-Fi)
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