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1 Hesn v 3a7auM U3y4YeHUs JUCUMILIIMHBI (MOXYJISA)

1.1 llean ocBOEHUNA TUCHUILIHHDI

Ilemn ocBOeHUS TUCHUMIUIMHBI  ONpeIeieHbl  (QeAepaTbHbBIM  T'OCYIAPCTBEHHBIM
CTaH/JapTOM BBICIIETO0 OOpa30BaHUs IO HAMPABICHHUIO MOJATOTOBKU «MareMaThka», B paMKax
KOTOPOU IMPENnoAacTCs TUCIUIUIMHA.

LensMu 0CBOCHMS TUCHMILTMHBI «MaTeMaTHUeCKUi aHaU3» SBISIOTCS (POPMHUPOBAHHE
MaTeMaTUYeCKOW KYyJIbTYpbl CTYICHTOB, (DyHIaMEHTajabHas MOATOTOBKA CTYACHTOB B 00JIaCcTH
MaTEeMaTUYeCKOro0 aHalIN3a, OBJIAJICHUE COBPEMEHHBIM amnmaparoM MaTeMaTHYECKOIro aHajin3a
JUIS  TaJIbHEWMINIEr0 HWCIOJB30BaHWSA B JAPYIHMX O0JacTsIX MaTeMaTHYeCKOro 3HaHUS H
JTUCLUHUIIMHAX €CTECTBEHHOHAYYHOTO CO/IEPKAHUS.

1.2 3agaun AMCHUIIIMHEI

[Ipu ocBoeHMM qucHUIUIMHBI «MaTeMaTUYECKU aHAJIN3) CTABITCS CICAYIOLINE 3a/1auu:

BBIpabOTKa 00IIEeMaTeMaTHUYEeCKOW KYJIbTYPhl: YMEHUE JIOTUYECKH MBICIUTH, TPOBOIUTH
JIOKa3aTeIbCTBA OCHOBHBIX YTBEPXKICHUM, YCTAaHABIMBATH JIOTHYECKHUE CBSI3HM  MEXIY
MOHATHUSIMHU, IEPEBOAUTH 33/1a4M U UX PEUICHUS Ha SI3bIK CHMBOJIbHBIX BBIUUCIICHUH

(dhopMUpOBaHHE 3HAHUN O NEHCTBUTEIBHBIX YHCIAX W ONEPAlMsIX C JCHCTBUTCIBHBIMU
YHUCJIaMU;

dbopMUpOBaHHE 3HAHUH O CBOWCTBAX MPEACIOB IOCICIOBATCILHOCTEH W TIPEICIIOB
byHKIM;

OBJIaJIeHUE MeToaMt I depeHIIMPOBaHUs GYHKINH OAHON U MHOTHX TIEPEMEHHBIX;

(dhopMUpOBaHKE  HABBIKOB  NpPUMEHEHHS  JAUPPEPEHIUATBHOTO  HMCUHCICHUS K
WCCJICTIOBAHHUIO (PYHKIIMI U B TCOMETPUUYCCKUX IMPUITOKCHHISIX

OBJIaJICHE OCHOBHBIMM METOJAAMHM HMHTETPUPOBaHUS (YHKIUNA OJHOH U MHOTUX
MePEMEHHBIX.

[TonydyaeMble 3HaHHS JIe)KaT B OCHOBE MAaTEeMAaTHUYECKOTO OOpa30BaHUS U HEOOXOIMMBI
JUIsl TOHUMAaHUSI 1 OCBOCHHS BCEX KYPCOB MaTEMAaTHKHU, KOMITBIOTEPHBIX HAYK M X MTPUIIOKEHUH.

1.3 Mecto aucuuninHbl (MOayJisl) B CTPYKType 00pa3oBaTe/ibHOM NPOrpaMMbl

HucuunnuHa «MaTteMaTuyecKuid aHanmu3» OTHocuTcs K ©0a3oBoit uactu broka 1
"NMuctunauael (Moxynu)" y4eOHOro TlaHAa U SBJSIETCS O0s3aTeNbHONW JAUCIUIUIMHOW. B
COOTBETCTBHH C paboyuM yd4eOHBIM IUTAHOM JUCIMIUIMHA W3y4daercss Ha 1-2 kypcax (1-4
CEMECTpBI) TI0 OYHOM opme 00yueHus. Bua npomMexyTouHON aTTeCTalliu: 3a4€T U 9K3aMEH.

Mecto Kypca B HpodeccCHOHAIbHOM MOATOTOBKE OakajaBpa OIpPENeNseTcsl POJbio
MaTeMaTUYeCKOro aHajiu3a B (POPMUPOBAHMM BBICOKOKBAIM(DUIIMPOBAHHOTO CHEIMAIUCTA I10
HampaBieHuto «MartemaTukay. J[Ji1 yCHEmHOro OCBOEHHUS IUCUMUILIMHBI JOCTATOYHO 3HAHUU
HIKOJIBHOTO Kypca aireOppl M Hadanl aHanu3a. JlaHHas  JMCHUIUIMHA  SBISETCS
OCHOBOIIOJIATalOlel U1 JAJIBHEWINEr0 MW3YyYEHUs JUCLUIUIMH BBICIIEH MaTEMaTHKHU.
MaremaTuueckuii aHalu3 MCHOJb3YEeTCd NpU H3ydyeHUH JuddepeHnaNbHbIX YypaBHEHHIH,
KOMIUIEKCHOTO aHaiu3a, Teopuu AudQepeHnanbHbIX YPaBHEHUN C YaCTHBIMU MPOU3BOJHBIMU,
TEOpUU  HMHTETPAJbHBIX YpPaBHEHUH, AuQepeHInanbHON TeOMETpUd UM TOMOJIOTHH,
BapUAIMOHHOTO MCYUCIICHUS, PYHKIMOHAIBHOTO aHAIN3a, TEOPUH BEPOSATHOCTEH, MpHUMEHEHHE
AHAIUTUYECKUX (PYHKIMU B 3ajauax MEXaHUKH, METOJIOB TEOPHUH (PYHKIHMI B MaTeMaTH4YE€CKOM
MOJIEJTMPOBAHUH, HAYYHBIX OCHOB LIKOJIBHOTO Kypca MaTeMaTHUKH.

1.4 IlepedyeHb MJIAHMPYeMbIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJbTATAMM 0CBOEHHUS 00pa30BaTeIbHOI MPOrpamMMbl

W3yuenne paHHOM y4yeOHOW AMCUMIUIMHBI HANpaBleHO Ha (OPMHUPOBAHUE Y
00yJaroNMXCsl CIETYIONUX KOMITETECHITN

KO)_I 1 HAMMCHOBAHUEC I/IH,HI/IKaTOpa* JOCTUIKCHUA

P€3yJ'II)TaTBI 06yquI/I${ o AUCIUILINHE
KOMIICTCHIIMHU

OIIK-1 CnocoGen mpuMeHsITh (pyHIaMeHTAJbHbIE 3HAHMS, MOJYyYeHHbIEe B 001aCTH MaTeMaTHYeCKHX U
(1J14) ecTeCTBEHHBIX HAYK, H MCII0JIb30BATh HX B MPO¢ecCHOHATbHOI 1esITeTbHOCTH

OI1K-1.1. Tlpumensietr 6a30BbIe 3HAHMUS, |3HaeT CrocoObl pelIeHUs] THUIOBBIX 3aJad C y4YETOM




KO}.‘I 1 HAMMCHOBAHUC I/IHL[I/IKaTOpa* JOCTUKCHUA
P€3yJ'II>TaTI)I 06yquI/I${ o AUCHUILINHC

KOMITCTEHIINT

TIOJTy9YCHHBIC B O0JIACTH MaTeMaTHYECKUX U(WIM) | OCHOBHBIX HOHSTHH M OOIINX 3aKOHOMEPHOCTEH

€CTECTBEHHBIX HayK YMeeT npuMeHsTh NOJTydeHHbIe 3HAHUS B JPYTUX 00nacTsax
MaTeMaTHIeCcKOro 3HaHUA u JUCIUTUTMHAX

CCTCCTBCHHOHAYYHOT'O COACPIKAHUSA

Bnaneer HaBbIKaMH MMPUMCHCHUA MaATEMaTUYCCKOI'o
afmnapara B Jpyrux 00J1aCTIX MaTeMaTHYECKOro 3HAHHUS U
JUCHUTUIMHAX €CTCCTBECHHO-HAYYHOI'O COACPIKAHUA

OIIK-1.2. OuenuBaer u GopMyIHpyeT 3HaeT BO3MOXKHBIE C(]Epbl, MX CBA3M U NPWIOKECHUS B
aKTyaJIbHbIe ¥ 3HAYUMBbIE IPOOIEMBI JpYyruxX  o0jacTsAX  MareMaTHuecKoro  3HaHUS |
(yHaaMeHTaIBbHOI MaTeMaTuKU JUCIUIUTMHAX €CTECTBEHHOHAYYHOTO COJIepKAHUS;

MIOCTaHOBKH KJIACCHYECKHUX 3a/1a4
Ymeer  ¢GopMynupoBaTh  aKTyalbHble W 3HaYMMBIE
mpobneMbl  (YHIAMEHTAIBHOW MaTeMaTWKu B 00IacTH
MaTeMaTHIECKOr0 aHaJIM3a

Briageer HaBBHIKAMHM ~ OLICHMBAHUS  aKTyalbHOCTH U
3HAYMMOCTH IPOOJIeM MaTeMaTHYECKOTO aHAIH3a

OIIK-1.3. AHanu3upyeT ¥ IPUMEHSET HaBBIKH 3HAaeT OCHOBHBIC TIPHEMBI M METOIBI HCCIEIOBaHMS
BBIOOPA METOJIOB PEIICHUS 3aa4 (YHKIIMOHAIEHOTO aHAJIN3a
npodeccrnoHaNBHOM NEeITeNFHOCTH HAa OCHOBE YMeer kiaccHpUIUPOBATH 3aJadl, OOOCHOBBIBATH BBIOOD
TEOPETHYECKNUX 3HAHUH METO/Ia MX PEIICHHS
Bnaneer HaBelkamMu BbIOOpa METONOB pEHICHUS 3a/1ad
npogeccHoHaTbHON JIESITENbHOCTH Ha OCHOBE

TEOPETUUECKUX 3HAHUU

ITK-1 CnocofeH pemiaTh aKTyaJIlbHbIe M BaKHbIE 32124 (YHIAMEHTAJIbHON M NPUKJIAJIHONH MATEMATHKH

[IK-1.1. 3HaeT OCHOBHBIC TOHATHUS, HUIEH U | 3HAET BOZMOXHOCTHU MOCTPOEHUS CTAHIaPTHBIX

MeToABl  (YHIAMEHTAIBHBIX MATEMAaTHUYCCKUX | MaTeMaTHYSCKHX MOJCNICH METOJaMKi MaTeMaTHYSCKOrO
JUCHUTUIAH IS pelicHHsT 0a30BbIX 3a/1a4 aHaJIN3a, BO3MOXKHBIC Chephl UX TMPUITIOKCHHUIH

YMeeT Ucnoib30BaTh CTaHAAPTHBIE MOAETH
MaTeMaTHYeCKOTO aHaIK3a JIJIsl PEeHICHUs IPUKIIaIHbBIX
3a7a4

Brageet HaBbIKaMu IPUMEHEHHUSI METOJIOB

QG GepeHINaTHPHOTO H HHTETPATEHOTO NCUHUCICHUS

[IK-1.2. JlemoHCTpUpyeT yMeHHe cCOOMpaTh 1 3HaeT METOo/IbI MOy4YEHHE aKTyaJIbHOW HH(OPMALIH O
00pabaThIBaTh CTAaTUCTHYECKHE, MPUMEHEHNU CPEICTB MATEMATHYECKOTO aHAIN3a
SKCHEPUMEHTANbHBIE, TEOPETUUECKUE JAHHBIE YMeeT CTpYKTYypHpOBaTh M 3aIHChIBATh PE3YJIbTATHI
IPY IPOBEIECHUH UCCIEN0BaHUN IO HCCcIIeJ0BaHNH B 00J1aCTH MaTeMaTHYECKOTO aHaJIn3a
PYKOBOJICTBOM 0OJIEE OTBITHOTO pabOTHUKA Brnaneet HaBbIKaMu CO3/1aHMs CTAaHJAPTHBIX MOJIENEH,
WCIIOJIb30BAaHMS OCHOBHBIX TEPMUHOB NPEIMETHOH 00s1acTn
[IK-1.3. VMeeTr HaBBIKM peIICHUS 3HaeT OCHOBHBIE METO/bI PELICHHS 3a]4a4 10
MaTeMaTHYECKUX 3a7a4, COOTBETCTBYIOLIUX MaTEMaTHYECKOMY aHAIHU3Y
KBanM(UKaLUY, BOSHUKAIOIUX [IPU [IPOBEACHUU | YMeeT COCTaBUTh TIAaH PEIICHHUS 3a/1auH, T10100paTh
HAYYHBIX U IPUKJIQAHBIX HCCIEI0BAHUI COOTBETCTBYIOUTNH HHCTPYMEHTAPHH IS €€ PEeUICHUs
BrnayeeT HaBBIKaMHU peIISHHUS 33124 MaTEMaTHYECKOTO
aHaIm3a

Pe3ynbratel 00ydyeHHs] TO AMCUMIUIMHE JOCTHTAIOTCA B paMKax OCYIIECTBIIEHHUS BCEX
BUJOB KOHTaKTHOH U CaMOCTOATENBbHOM paboThl O0OydyaromMXcsi B COOTBETCTBUU C
YTBEPKACHHBIM Y4EOHBIM IJIAHOM.

WHaukaTtopel  JOCTHXKEHHS] KOMIETEHLMH  CYMTalOTCS  CPOPMHUPOBAHHBIMU  TpU
JOCTUKEHUHN COOTBETCTBYIOIINX UM PE3Yy/IbTaTOB OOyUEHUSI.

2. CTpyKTYypa M cofep:KaHue JUCHUIIMHBI

2.1 PacnipeaesieHne TPYAO0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

Oo6m1ast Tpy10EMKOCTh JAUCIUILIAHBI cocTaBisgeT 23 3aueTHbIX eauuul] (828 yaco), ux
pacripeniesieHue 1o BuaaM paboT mpeacrasieHo B Tabaune. O0yyeHne BelETCsl TOIbKO B OYHOM

dbopwme.
Bunsl pabot I Bcero | 1 cemectp | 2 cemecTp | 3 cemecTp | 4 cemecTp |




4acoB (gacser) (gackr) (gackr) (gacsn)

KonrakTHasi padoTa, B TOM 4ucJe: 472 120,5 148,5 108,5 94,5
AynuTOpHBIe 3aHATHS (BCero): 454 118 144 102 90
3aHATHS JICKIMOHHOTO THTIA 208 50 72 50 36
71a00paTOPHBIE 3aHATHS 246 68 72 52 54
MPaKTHYECKUE 3aHATHS — — — — -
CEeMHHAPCKHE 3aHSATHS — — — — -
Huas koHTaKkTHas padora:
KoHTponb camocTosTebHOM padoTh
(KCP) 16 2 4 6 4
[Tpomexyrounas arrecranus (MKP) 2 0,5 0,5 0,5 0,5
CamocrosiTe1bHast padoTa, B TOM 168.2 14,8 49.8 62.8 40,8
qucie:
[IpopaboTka 1 TOBTOpEHHE JIEKIIMOHHOTO
Marepualia 1 Matepuaia y4eOHHKOB U 61,4 6 18,8 20,8 15,8
y4eOHBIX TOCOOHIA
MIOJITOTOBKA K JIADOPaTOPHBIM U 568 28 17 29 15
NPAKTAYECKUM 3aHITUIM ' '
MOJITOTOBKA K KOJUIOKBUYMam 28 2 8 12 6
IToaroroBka Kk TeKyLieMy KOHTPOJIIO 22 4 6 8 4
Kourpouns: 187,8 447 53,7 44,7 447
IMoaroroBka K 3a4ety 40 10 10 10 10
HOZ[FOTOBKa K DK3aMCHY 147,8 34,7 43,7 34,7 34,7
Obmas yac. 828 180 252 216 180
TPY10EMKOCTh B TOM YHcCJIe

KOHTAKTHAS 472 120,5 148,5 108,5 94,5

padora

3a4. el 23 5 7 6 5

2.2 ConepxxaHue QM CUMILTHHBI

Pacnpenenenne BuoB ya4eOHON pabOTHI M HX TPYJOEMKOCTH TIO pa3JieaM JAUCIUTLTHHBIL.
Paznensl qucuuIuivHbl, u3yyaemsle B 1 cemectpe (ouHast popma o0ydeHus)

KomngectBo gacoB
Breaynut
No HaumenoBanue paszzaenos AyauTopHas Op}iiﬂ
Bcero pabora
pabora
J1 113 JIP CPC
1. Baenenne B ananms 20 6 12 2
2. [penen pyHKIMN 36,8 | 16 18 2,8
3. [Tpocreiitue reMeHTapHble GYHKIUH 30 8 20 2
4. HemnpepbiBHbIE HYHKIHH. 22 12 8 2
5. YucnoBsle paasl 20 8 10 2
UTOI'O no pasoenam oucyuniurvl 128,8| 50 68 10,8
KonTtpons camocrosrensnoi padotsl (KCP) 2
ITpomexyrtounas arrecrauus (MKP) 0,5
[ToaroToBKa K TEKYIIEMY KOHTPOIIIO 4
[ToaroroBka K 3aueTy 10
TToaroToBKa K 3K3aMeHy 34,7
OO6m1ast TPYAOEMKOCTh 10 TUCIUILUINHE 180
Paznensl quciuminabl, n3ydaembie Bo 2 ceMecTpe (ouHast opMa 00ydeHus)
KonmuectBo yacos
Breaynut
Ne HaumenoBanue pasnenos AyauTopHas oprim
Bcero pabora
pabora
J | m3 | Jp CPC




6. Juddepenunpyemsre pyHkunu 44 20 16 8
7. [Tpunosxxenuns ntuddepeHranbHOro HCUNCICHUS 31 10 14 7
8. HeonpeneneHnuslii nHTErpal 378 | 14 16 7,8
9. OnpezeneHHbIH HHTErpal 29 12 10 7
10. |HecoOcTBeHHBIEC HHTETPAJIBL. 20 6 8 6
11. |®yHKuMOHAIBHBIE IOCIE0BATEIBHOCTH U PSIBL 26 10 8 8
HUTOI'O no pazodenam oucyuniumul 187,8| 72 72 43,8
KonTtpons camocrostensroit padotsl (KCP) 4
IIpomexxyrounas arrectranus (MKP) 0,5
[oAroToBKa K TEKyIIEMy KOHTPOJIIO 6
IToaroToBKa K 3a4ety 10
IToaroTOBKA K IK3aMEHY 43,7
OO6mast TPyZOEMKOCTh 10 TUCIHATUIHHE 252
Paznensl quciuminael, n3ydaemeie B 3 cemecTpe (ouHas hopma 0OydeHHS)
KonnuectBo 9acos
Bueayaut
Ne HaumenoBanue paznenos AyauTopHas opH};ﬂ
Bcero pabota
pabora
JI 113 JIP CPC
12. |DyHKIMU HECKOIBKHX MEPEMEHHBIX 40,8 | 14 14 12,8
13.  |AuddepennppyemMocTs GyHKIMH HECKOJIBKHX MEPEMEHHBIX 58 20 20 18
14.  |MHrerpaisl, 3aBUCSIINE OT IapaMeTpa 20 4 4 12
15.  |KpaTHble HHTETpajsl 38 12 14 12
HUTOI'O no pasoenam oucyuniurvl 156,8| 50 52 54,8
KoHnTpons camocrosrensHoil pabotsl (KCP) 6
[Tpomexyrounas arrecrauus (MKP) 0,5
[ToaroToBka K TeKynieMy KOHTPOJIIO 8
[ToaroroBka K 3a4ety 10
[ToAroTOBKA K SK3aMEHY 34,7
OO6mmas TpyJ0€MKOCTh MO JUCIUILTNHE 216
Pa3nens! aucuuniauHel, u3ydyaeMele B 4 cemectpe (ouHasi popma oOyueHus)
KoJsmyecTBo yacos
Bueayaur
Ne HaumenoBanue pasnenos AyRuTOpHas Op}?;lﬂ
Bcero pabora
pabota
J 113 JIP CPC
16. |KpuBonmmHeWHBIC ¥ TOBEPXHOCTHBIC HHTETPAITBI 38 12 14 12
17. |DmeMeHTH TeOpHH MO 28 6 12 10
18. |[IpencraBieHue QyHKIWMNA pIIamMu 60,8 | 18 28 14,8
HUTOI'O no pasdenam oucyuniurovl 126,8| 36 54 36,8
KonTtpons camocrosrensHoi padotsl (KCP) 4
IIpomexxyrounas arrectanus (MKP) 0,5
[ToaroTroBka K TEKyIeMy KOHTPOIIIO 4
IToaroroBka k 3ayery 10
IToAroToBKa K 3K3aMEHY 34,7
OO0mmast TPyAOEMKOCTb 10 TUCIIATUIHHE 180

[Tpumeuanue: JI — nexmuu, [13 — mpaktuueckue 3aHsTus / cemuHapsl, JIP — maGopaTtopHbie
saasTus, CPC — camocrositenpHas paboTa cTyieHTa

2.3 Conep:xanue pa3ieioB THCHUTLINHBI
2.3.1 3aHaTHA JeKINOHHOI0 THIIA

HanmenoBanue pasnena . dopMa TeKyIIero
pasa Tematuka 3aHsaTHIi / paboT P
(Tembl) KOHTPOJIS

1. | Beezaenue B aHanu3 |CTpyKTypa Te€OpeM, HEOOXOJMMBbIC YO




HaumenoBanue pazgena
(Temsr)

Temaruka 3aHsTHi / paboT

®dopma TeKyIIero
KOHTPOJIS

JOCTaTOYHbIC yCIOBHUs. JIorHYecKre CUMBOJIBI.
[Ipeamer maTeMaTHYECKOIO aHAIU3A.
MHoXxecTBa U oniepaliy HajJl HUMH. @yHKyuu:
oToOpaxenusi, 00pas, mpoodpas, rpaduk.
Knacchr pyHKIMiA: mocnenoBaTeaIbHOCTb,
qrcaoBast GyHKIKS, B3AUMHO OJJHO3HAYHOE
ortoOpakenue. Onepanuu: CyKeHue,
KOMIIO3ULIUS, aJreOpandecKue Oneparim.
OmnpeneneHre MHOXKECTBA ICHCTBUTEIbHBIX
yucen. OrpannyeHHble MHOKECTBA. TouHas
BEPXHSISl M HWKHASA TpaHb. Apudmerndeckue
oTepalny HaJl YUCIaMHu. AKCHOMaA
HETPEPBIBHOCTH.

[Ipenen pynkunun

beckoHeuHO Maible ocIe10BaTeIbHOCTH
CoiicTBa 6eckoneyHo ManbixX. [Ipenen
nocnenosareabHocTu. CBOMCTBA npezena:
€IMHCTBEHHOCTb, aJredpandeckue onepainu,
HepaBeHcTBa. [IpenenbHas Touka. beckoneuno

Masbie pynkimu npu x — a, lim f(X).
X—a

CaoiicTBa: anredpandeckue onepauu,
HEPaBEHCTBA, KOMITO3UIUs. DKBUBAJIIEHTHOCTh
onpeaenenuit npeaena no Kommw u no ['eitne.
Kpumepuu cywecmeosanus npedena
nociedosamenbHocmu. Ipeaesl MOHOTOHHOMN

nocnezosarensuocty, lim X, lim X, ,
N—»00 n—soo

Ilim < lim X, = lim X, xpurepuii Koum.

n—o0 n—o0 N—>o0

Kputepuu cymecrsopanus lim f (X) —
X—a

aQHAJIOTH KPUTEPHUEB IS MOCIIEA0BATEILHOCTEH.
CpaBHeHue 0€CKOHEUHO MalbIX, «Op, «0».
OKBHUBaJEHTHBIE OeCKOHEYHO Majble. [loHsaTue
00 aCHMIITOTHKE H aCUMIITOTHYECKOM
pa3IoKEeHUH.

IIpocreiimne
JJIEMEHTapHbIE

byHKIIUN

Tpuronomerpuueckrue GyHKIUU. ACUMOTOTHKA.

X
Omnpenenenne A Uis pallHOHATBHBIX U
UppalroHabHbIX X. CBOMCTBA. ACHMIITOTHKA.

[IK

HenpepsiBHbIE
byHKIIUN

HenpepbIBHOCTB 351eMEHTapHBIX (PYHKLINH.
[TpuHIMT BIIOKEHHBIX OTpe3KOoB. [IpuHIIMI
bonbrano-Beiiepmirpacca. CBoiicTBa
HENpPEePhIBHBIX HA 3AMKHYTOM OTpE3Ke
GbyHKIUH.

Monomonnvie ¢hynkyuu. TOUKHN pa3pbiBa,
HETPEPHIBHOCTH MOHOTOHHOW ()YHKIIHH.
HenpepbsiBHOCTH 00paTHOM QYHKITUH.
Ilepuoouueckue gynxkyuu. Ilepnoamaeckoe
npoponkeHure. CBoicTBa MeproIOB.

YO

YuciioBbIE psiibl

Kpurepnii cxo1MMoCTH, NpU3HAK CPAaBHEHHUSI.

[1IK




HaumenoBanue pazgena
(Temsr)

Temaruka 3aHsTHi / paboT

®dopma TeKyIIero
KOHTPOJIS

Psinpl ¢ monoxxuTensHbIMU wieHaMu. [Ipu3Haku
Komm u [lantamGepa. AGCOTIOTHO U YCIIOBHO
CXOJISITNECS PSJIBL.

Huddepenumpyembie
byHKIUA

JuddepeHnnpyeMoCTh | MPOU3BOIHAS.
Teopema o0 HauTy4IIeH JTIOKAIbHOMN
anmnpoKcuMaIuu. TeopeMbl 0 MPOU3BOAHBIX:
anredpanveckue onepannu, KOMIO3HIIHS,
obparnas pynkuus. [IpousBogHbIe
aneMeHTapHbIX QyHkuuid. [IpousBogHbie U
Qg depeHImansl BBICIINAX MOPAIKoB. Teopema
®depwma, Jlarpanka (ciencTBue — TeopemMa
Pomnst). ®opmyna Teitnnopa. Paznoxkenue
AJIEMEHTapHbBIX (PYHKINH.

YO, MJI, K

[Ipunoxenns
nuddepeHIaIbHOTO
VCUUCIICHUS

MOHOTOHHOCTD. JIOKQJIBHBIN 3KCTPEMYM.
Brimyknocts. HepaBencrsa. Penienue
YpaBHEHUM.

YO

Heonpenenenupii
HWHTETpAIl

[TonsiTre nepBoOOpPa3HON U HEOMPEIETICHHOTO
unrerpasia. OCHOBHBIE METO/IbI: JIMHEHHOCTb,
MOJICTAaHOBKA, MO YacTsaM. Tabmuma
uHTerpupoBanus. HTerpupoBanmue
AIIEMEHTAPHBIX PYHKIHH (palliOHAIIBHEIE,
TPUTOHOMETPUYECKHE, KBA3UTIOJTMHOMBI).

YO

OnpeneneHHbIi
WHTErpa

Omnpenenennbiii uaTerpan. ®opmyna HeroTona-
JleiiOnuma. CBOMCTBa MHTETrpajia: HHTETPAT —
JIMHEHHBIN, TTOJIOKUTEIIbHBIN, OrpaHUYCHHbBIN
¢byHKIIMOHAJ. 3aMeHa IEpEMEHHBIX B
orpeieneHHoM uHTerpaie. [IpubnmkenHoe
BbIUKCIICeHHE UHTErpanos. opmyna
IIPSIMOYTOJIBHUKOB, Tpaneunid, CuMIicoHa.
Onenka norpemHocTy. MIHTErpanbHbie cyMMbl
Pumana IIpunoxenus uarTerpana:
r€OMETPUUYECKHE, MEXaHNYECKHE, OIIPEIEIICHUE
¢ynkuuit ®opmyna Teitnopa ¢ 0oCTaTOUHBIM
YJICHOM B MHTETpaIbHOU (popme.
HuTerpanbHblii NpU3HAK CXOAUMOCTH
YHUCJIOBOIO psiaa.

YO

10.

HecoOcTBeHHBIE
UHTETpAaJbI.

WuTerpansl ¢ 6eCKOHEUHBIMU NIPEeNiaMH U OT
HEOrpaHUUYEHHBIX QyHKIMHI. OnpeneneHus.
ITpumepsl. CBOMCTBa HECOOCTBEHHBIX
unterpanoB. Kpurepuit Komun. AbcomtoTHas u
YCIIOBHAs CXOAUMOCTb. [Ipu3HaKku cX0IMMOCTH.
I'maBHOE 3HaU€HNE HECOOCTBEHHOIO0 MHTErpaia

K

11.

CDYHKI_II/IOHaJ'ILHBIG
IOCJICAOBATCIBHOCTU U

PAIBL

ITpoctpanctBo Cla;b]. PaBHOMepHas
CXOJIMMOCTB, KpuTepuil Komm paBHOMEpHOM
cxogumocTtu. HenpepbiBHOCTS Ipenena
PAaBHOMEPHO CXOMSAIIECHCS TOCIEN0BATEIBHOCTH
HenpepbIBHBIX QyHKIMA. HTErpupyemMocTs n
mudpepeHIpyeMOoCTh PeaeTbHON (PYHKITUH.
OyHKIIMOHANBHBIN Psil M 007aCTh €ro
CXOJIMMOCTH. PaBHOMEpHAas CXOMMOCTS.

IIK




HaumenoBanue pazgena
(Temsr)

Temaruka 3aHsTHi / paboT

®dopma TeKyIIero
KOHTPOJIS

Heo6xoauMplii 1 TOCTATOYHBIN PU3HAK
paBHOMEPHOM cxoauMocCTH. [Ipu3Hak
Beiiepmpacca.

12.

DYHKIMN HECKOJIBKHUX
MePEMEHHBIX

JIuneiinoe npoctpanctso R". Ckassiproe
IIPOU3BECHUE, HOPMA, CXOAUMOCTb.
OxpecrHoctu. [Ipenenbubie TOUKH. OTKPHITHIE
U 3aMKHYTbIe MHOXecTBa. OToOpaxeHus R" B
R™. Anrebpandeckue ornepariu, KOMIIO3HIIUH,
obpaTtHoe otoOpakenue. [Ipenensr GyHKINIA B
R". Kpurepwuit Ko, HenpepbiBHbie QyHKITUH.
CBoiicTBa HENPEPHIBHBIX HA KOMIIAKTE
¢ynkuuid. [IpocTpaHCTBO HEMPEPHIBHBIX

byHKIHIA.

[IK

13.

Juddepenumpyemoctsb
(bYHKIMI HECKOJIBKUX
MIEPEMEHHBIX

Huddepennmpyemocts f: R" — R™. Ciyuaii

m =1, u n =1. YacTHble mpousBoaHbie. CBs3b
i pepeHIPYEMOCTH ¢ YaCTHBIMU
pou3BogHbIMHU. CBOMCTBA
muddepenuupyemoctu: f+ g, cf, 09,
dopMyia KOHEYHBIX IIPUPALICHUMN.
[IpousBoaHas o HampasiieHuto. [ pagueHt.
[IpouzBoanbie U MU HEpeHIaIbl BRICIINX
MOPAIKOB. PaBEeHCTBO cMEIIaHHBIX
npousBoaHbIX. ®opmyna Teinopa nis

f:R —> R"u f: R" - R. HesBHble HyHKINU.
Teopema cymiecTBoBaHus (METO
nocseoBaTelbHbIX Tpubnmxenuit). Teopema o
g depeHIMPOBaHUY HEIBHON (YHKIIUH.
Teopema 06 oOpatHO# PyHKIMU. DKCTpeMyM f:
R" — R. Heob6xoauMmsie ycinoBus. JlocTaTouHbIe
ycaoBus. [ToHsTHE 00 yCIOBHOM 3KCTpEMYyME.
Meron Jlarpanxa.

VO, K

14.

WNHurerpaisl,
3aBUCALLNE OT
napamerpa

WuTerpassl, 3aBUCAIIME OT TapaMeTpa:
HENPEPBIBHOCTD, NU(PepeHIupyeMocTb,
uHTEerpupyemoctb. HecoOCTBEHHbBIE HHTETPAIbI,
3aBUCAIIME OT apamerpa. PaBHoMepHas
cxonuMmocts. Kputepun. MnTerpupoBanue u
b depeHpoBanye. DUIepOBbl HHTErPaIb.

ITK

15.

KpatHble uHTErpaibl

[Tonstre mnomanu. Ksaapupyemsie GUryps.
O6mem. Mepa XKopnana. Onpezenenne u
MpOCTEHIINE CBOMCTBA KPATHBIX MHTETPAJIOB.
CBezneHne KpaTHOTO MHTETpasia K IOBTOPHOMY.
3amMeHa NepeMEHHBIX B KPATHOM MHTErpale.
[IpunokeHnst KpaTHBIX MHTETPAJIOB.

K

16.

KpuBonunelinbie n
IIOBEPXHOCTHBIE
WHTETPAJIbI

Kpussie. Cnpsmiisiemsie kpussle. [IponsBognas
JUTMHBI T1aJikoi kpuBoil. KpuBonuHelinbie
nHTerpansl. Onpenenenue, npuMmepsl. CBs3b
HMHTErPAJIOB [IEPBOTO U BTOPOIO poaa.
[Ipocreitmme coiictBa. [IoHATHE MOBEPXHOCTH.
Kacarenbnast u Hopmans. OpueHTarus.
ITnomans noBepxHocTu. IToBEpXHOCTHBIE

YO




HaumenoBanue pazgena
(Temsr)

Temaruka 3aHsTHi / paboT

®dopma TeKyIIero
KOHTPOJIS

MHTErpaJibl IIEPBOro U BTOPOTo poja.
Onpenenenusi, TpUMepBl, CBOICTBA.

17.

DIeMEHTHI TCOPHUU
I10JI4

CkaunspHbie U BeKTOpHBIE 1oJist. OCHOBHbBIE

Qg QepeHIranbHbIe OIepaTopsbl.
Hurerpanbusie Teopemsl ['aycca —
Octporpaackoro, I'puna, Ctokca.
HezaBucuMocTh KpUBOJIUHEIHOTO HHTErpaia OT
KpHBOM.

YO

18.

[IpencraBnenue
byHKIMN paaamMu

Crenennblie psanbl. Onpenenenue. Paguyc
cxoaumoctu u popmyna Komu-Agamapa.
Anrebpanueckue onepanuy Hajl psamMH.
HuddepenunrpoBanue u UHTETPUPOBAHHE
CTENEHHBIX ps10B. Pa3noxkenue GpyHKuu B
creneHHoi psa. Psan Teinopa. Teopema
€IMHCTBEHHOCTH. Pa3iiojkeHne 31eMeHTapHbIX
¢byHKIMH B cTeneHHble psaabl. OnpeencHue
psana @ypbe, OCHOBHBIE 3a1aul. MUHUMaJIbHOE
CBOWCTBO KOA(PPHUIHEeHTOB Dyphe.
HepagsenctBo beccens. Jlemma Pumana.
Wurerpan dupuxne. Cxongumocts psina Oypwe B
Touke. PaBHOMEpHas cxoaumocTs. ['maakocTs
U CKOpPOCTb CXOAUMOCTH. Teopema
Beiiepurpacca 06 annpokcuManuu
HenpepbIBHBIX QyHKIMH. CXO0auMOCTh B
cpeaneM psaga Pypwe. Pasencrso [lapcesais.
Paznoxenue ¢pynkuuii B pan @ypse. Psan Oypoe
JUISL IPOU3BOJIBHOTO IPOMEXKYTKA.
KommiekcHast hopma psana Oypee.
[Ipeo6pazoBanue Oypre. OnpeneneHue u
npocreimue ceorcraa. [Ipencrasnenue
¢ynkuuit uaTerpaniom ®dypse. Ipunoxenus.

YO

[Tpumeuanue: ycrubii omnpoc (VO), mposepka koncrnekta (I1K), maremaTudeckuii
muktant (M), komtokBuym (K).

2.3.2 3aHATHSA CEMHHAPCKOro THNA (JIa0opaTopHbIe padoThl)

HaunmenoBanue pasacia

dopMa TeKy1Eero

¢ynkuuun. Mx coiictBa. Beruucnenue
npenenoB. HenpepbiBHbIE QYHKIMY U UX

Ne Tematuka 3ansTHii / pabot
(Temer) KOHTPOJISI
1. | BeeneHue B aHaNu3. MHosxecTtBa. Onepanuu HaJl HUMU.
DyHKIUN U UX OrpaHndeHHbIE MHOXKECTBA. TOYHBIE TpaHH.
rpaduKu ®Oynkuu: 06pas, mpoolpas, onepanuu Hajl 113, KP
¢byuknusamu. OOparHas pynkuus. [Ipocteitmune ’
anemeHTapHble pyHkiun. [loctpoenue
rpaduKoB QYHKIMH.
2. | Tlpenmen dpyHKIHH, beckoHE4YHO MaJsble MOCIEA0BATENIBHOCTH.
HEIPEPBIBHBIE IIpenen nocnenoBarensHOCTH. VX cBOMCTBA.
byHKIIUA beckoneuno maneie pynknuu. [Ipenen YO, KP




CBOMCTBA.

YucnoBele psibl

Psinp1. HeoOxomumplid TprU3HAK CXOAUMOCTH
psana. [Ipusnak cpaBuenus. [Ipuznaku
Jamambepa u Komu. AGCOTIOTHO U YCIIOBHO
CXOJSIIHNECS PSIBL.

13, CP

IIpousBogHas u ee
MIPUMEHEHUE

[IponzBoaHas. TexHUKa BEIYMCICHUS
IpoU3BOJHBIX. [Ipor3BOIHBIE BBICIIMX
nopsigkoB. @opmyna Telnopa. MccnenoBanue
(yHKUINH: MOHOTOHHOCTbD, JIOKQJIbHBIN
9KCTPEMYM, BBIITYKJIOCTh; IOCTPOCHHE rpaduka.

Jloka3aresbCTBO HEPABEHCTB.

YO, KP

Heonpenenennsiit
UHTEerpa

Tabnuua unrerpanos. HTerpuposanue
3aMEHOU IIEPEMEHHOMN, HUHTETPUPOBAHUE 110
yacTaM. HTerpupoBaHrue OCHOBHBIX KJIaCCOB
(GyHKIMI: palliOHATIbHBIX,
TPUTOHOMETPUUYECKUX, KBA3UMHOT OWJIECHOB,
UPPALMOHAIBHBIX. TEeXHMKA BBIYUCIICHUS
UHTETpaJIOB

13, YO, KP

OrnpeneneHHbIN
UHTETpal

®opmyna HeroTona-JleitOHuna.
WuTerpupoBaHue 3aMeHON EPEMEHHBIX U 110
gacTaM. [IpritoxkeHus onpeneaeHHoro
uHTerpaia. HecoOCTBEHHbIE HHTETPAIBI.
[TpusHaku cxoguMocTu. AOCOIOTHAs
CXOAUMOCTb.

YO, MJI, K

HecoOcTBeHHBIE
HHTETPaJIbl

WuTerpansl ¢ 6eCKOHEYHBIMU TIPEeNIaMH U OT
HeorpaHuueHHBIX GyHKiui. [Ipu3naku
cxoauMocTu. [ 1aBHOe 3HaUeHHe
HECOOCTBEHHOT0 MHTerpana. AOCOMOTHAs U
YCJIOBHAs! CXOAUMOCT.

113, CP

CDYHKI_II/IOHaJ'ILHBIC
IOoCJICA0OBATCIBbHOCTU 1

pAABI

PaBHOMEpHAs CXOAUMOCTD
MIOCJIEZI0BATEIbHOCTU HEMPEPBIBHBIX (PYHKIINH.
OyHKIMOHANBHBIN PsiJT 1 007aCTh €ro
CXOIMMOCTH. PaBHOMEpHAas CXOIUMOCTb.
IIpusnak Beliepmrpacca.

YO

DYHKIIUM MHOTUX
IIEPEMEHHBIX

Ipoctpaructso R", Hopmsr B R", mapsr.
Cxomumocts B R". Kitaccudukanus Touexk,
OTKPBITHIE U 3aMKHYThIE MHOKeCTBa. DyHKIIMMN
MHOT'MX nepeMeHHbIX. Komnosunus, oopaTHoe
oTroOpakeHue. Beluncienue npeaenos.
HenpepsiBHOCTE. PaBHOMEpHAs
HENPEPBIBHOCTb.

113, KP

10.

Huddepenunpyembie
byHKIIUN

Huddepenunpyemplie pyHkiuu. YacTHbie
IPOM3BOJIHBIE, MU depeHnal.
JuddepeHurpyeMoCcTh KOMIO3HUIIUH.
ITponsBoaHas no HanpasiaeHuto. [IponszBogHsie
U U depeHnanb BEICIIUX MOPSIKOB.
®opmyina Tennopa. Teopema Jlarpanxka.
DKcTpeMyMbl QYHKIIMI MHOTUX TIEpEMEHHBIX.
VYcnoBHbli 3kcTpemyM. Haunbomnbiiee u
HauMEHbIIIee 3HAYCHHS HETIPEPHIBHBIX (YHKIIUI
Ha koMnakre. HessBHbIe QyHKIIUU

YO, KP

11.

WNHuTterpanel, 3aBUCAIAE OT TapaMeTpa.

WHTerpasl,

CP




3aBUCAILIINEC OT
napamerpa

HenpepsIBHOCTS, IpEACIIbHBIN NIEPEXOL,
mudepeHIpPyeMOCTh, HHTETPUPYEMOCTD.
Cxonumoctb. HecoOCTBEHHBIE HHTETPAJIBI,

3aBUCAIINEC OT IIapaMeTpa.

Paznoxenue ¢pynxuii B psan Teiinopa. Psiabt

12.| Kparnbie unterpans! |[loBropHbIe HHTErpaibl. PaccraHoBKa mpeiennon
MHTErpupoBaHus. Beruncnenue 1BOMHbBIX
MHTETrpaJIoB CBEJAECHUEM K IIOBTOPHBIM. 3aMEHa KP
nepeMeHHbIX. TpoliHbIe HHTETPaIbI.
[TpunoxeHus KpaTHbIX HHTEIPAJIOB:
BBIUMCIICHHUE IIJI01IAJeH U 00BEMOB.
13.| Kpusonuneitnbie 1 | KpuBonuHelinble nHTErpaiisl. [loBepXHOCTHBIC
IIOBEPXHOCTHBIE unTerpaibl. KacarenpHas niuockocts. Teopus vO. KP
UHTETpaJIbl. DJIEMEHTBI noss. [Ipunoxxenne KpUBOIUHEHHBIX U ’
TEOPUH 0JIs IOBEPXHOCTHBIX HHTETPAJIOB.
14| TlpencraBieHue OyHKIMOHANBHBIE Pl PaBHOMEpHAs
byHKUMH pgaamMu CXOJIMMOCTb MOCJIEZI0BATEILHOCTEN U PSIIIOB.
[Tpusnak Beliepiitpacca. CteneHHbIe psiibl. KP

Dypee.

[Tpumeuanue: yctHbii onpoc (YO), nomamnee 3aganue (/13), koutponbsHas padota (KP),
camocrositenbHas padota (CP), maremaruueckuii auktant (M/]1), koutoksuym (K).

2.3.3 llpumepHasi TeMATHKA KYPCOBBIX padoT (IPOEKTOB)

He npengycmotpensl.

2.4 TlepedyeHb y4eOHO-METOAMYECKOr0 O0ecneYeHHs VI CAMOCTOATEIbHON padoThl
o0yyarommxcs Mo JMCHUIIHHE (MOYJII0)

Bung CPC

ITepedenp yueOHO-METOUIECKOTO 00ECTICYEHHSI TUCITUTUTUHEI 110
BBITIOJTHEHUIO CAMOCTOSATEIHHON PabOThI

[ToaroroBka k TeKyuiemy
KOHTPOJIIO

1. Meroandeckne yka3aHuS JUIS MOJATOTOBKM K 3aHATHUSAM JIEKIIMOHHOTO U
CeMUHApCKOro THma. YTBepxkaeHbl Ha 3acemanun Coera (QakynbTera
MaTeMaTHKHU U KoMIbloTepHBIX Hayk PI'BOY BO «KyoI'Y». [IpoTokor Ne 5
ot 05 mas 2022 r.

2. Meroanveckue yKa3aHHs 110 BBIMOJHEHHIO CAMOCTOSTEIBHOW pPaOOTHI
oOywaromuxcsi.  YTBepkaeHsl Ha 3acemanmu  CoBera  QakynbTera
MaTeMaTHKHU U KoMIbloTepHBIX Hayk PI'BOY BO «KyoI'Y». [IpoTokor Ne 5
ot 05 mas 2022 r.

3. Meroauyeckue yKa3aHUs 0 HCIIOJIb30BAHHIO MHTEPAKTHBHBIX METOIOB
oOyueHusa. YTBepxaeHbl Ha 3acemaHun CoBera (axyibTeTa MaTEeMaTHKH U
komnbioTepHEIX HayK @PI'BOY BO «KyO6I'Y». IIpotokon Ne 5t ot 05 mas
2022 r.

4. Meroamueckie yka3aHHsS II0 IOJTOTOBKE 3cce, pedepaToB, KypPCOBBIX
pabot. VYrtBepxknaenol Ha 3acenaHnu CoBera (akyiapTeTa MaTeMaTHKH M
koMibioTepHbIX Hayk PI'BOY BO «KyoI'Y». IIpotokon Ne 51 or 05 mas
2022 1.

BrinonHenue 1abopaTopHbIX
paboT M pacueTHO-
rpaduyecKnx 3a1aHuN

1. Meronnueckne yKazaHWs IO BBINOJHEHUIO Ja0OPAaTOPHBIX pPadoT.
VrBepxknensl Ha 3acenanun  CoBera  QakyinpTeTa MaTeMaTUKHd U
komisioTepHbIXx Hayk PI'BOY BO «KyoI'V». IIpotokon Ne 5 or 05 mas
2022 .

2. Meroauyeckue yKa3aHUs 10 BBINOJHEHHIO pacueTHO-rpaduueckux
3amaHuid. YTBepxaeHsl Ha 3aceqannu CoBeTa (akyinbTeTa MaTEeMaTUKU H
komnbioTepHbIX Hayk PI'BOY BO «KyOI'Y». IIpotokom Ne 5 ot 05 mas
2022 .




VY4eOHO-MeTOoIMYeCKHe MaTepuabl ISl CaAMOCTOSTENbHONW PabOThl OOYyYaromuXcs W3
Yycila UHBAJIMJIOB U JIML C OTPaHMUYEHHBIMHM BO3MOKHOCTSAMU 310poBbs (OB3) npenocrapistores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

Jlist 11 ¢ HapyIEeHUSIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI' 0 TIOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bike bpaitns.

JIyist niL ¢ HapyIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jlnist 11 ¢ HapyIeHUsIMUM OTIOPHO-/IBUTATENIBHOTO alapaTa:

— B mieuaTHoi opme,

— B (hopMe 3JIEKTPOHHOI' O TIOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBINA TepeyeHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0yyJaroumxcsi.

3. OOpa3oBaTesibHbIEe TEXHOJIOTMH, NPUMeHsieMble NPH OCBOCHHMH IHCHUILIHHBI
(MmonxyJis)

B Xozme wu3ydeHHs JUCUUIUIMHBI TNPEAYyCMOTPEHO MCIOJIb30BAaHUE  CIIEAYIOLIUX
00pa30BaTeNbHbIX TEXHOJIOTHIA: TabOpaTOPHBIE 3aHATHS, CAMOCTOSATEIbHAsI paboTa CTYy/I€HTOB.

KoMneTeHTHOCTHBIH MOAXO0Jl B paMKax IpenojJaBaHusl IAUCLMILUIMHBL pealu3yeTcsl B
UCIIOJIb30BAHUU HWHTEPAKTUBHBIX TEXHOJOTUH M AaKTUBHBIX METOJOB. pPa3dopa KOHKPETHBIX
CUTyallui, aHaJIu3a eAarorn4eckux 3a/1a4, B COUETaHUU C BHEAYAUTOPHOM paboTOIl.

NudopmanonHple  TEXHOJIOTUH, TMPUMEHSEMblE TPU HW3YYCHUHU JAUCIMILTUHBI:
UCIIOJIb30BaHWE  HMH(MOPMALMOHHBIX  PECYpCcoOB,  JOCTYNHBIX B HH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTu HTepHeT.

AnanTtuBHble  O0pa3oBaTeNbHBIE  TEXHOJOTHUH, NPUMEHSEMble MpPU  U3Y4YEHUU
JUCUUIIMHBI — JUIsl  JIMI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 370pPOBbS IPEIyCMOTpPEHA
OpraHu3aIMs KOHCYJIbTAIUN C UCIIOIb30BAHUEM JJIEKTPOHHOM MOYTHI.

CamocrosTenbHass paboTa CTYIEHTOB SIBISETCS HEOThEMJIEMOM YacThlO0 Ipoliecca
noarotoBku. [log camocTosTenbHOM pabOTON TOHUMAETCS 4YacTh YYeOHOW IIaHUPYEeMOM
paboThl, KOTOpas BHIMOIHSIETCS M0 33JaHHUI0 U P METOJUYECKOM PYKOBOJICTBE MPEINo/1aBaTes,
HO 0€3 ero HemocpeACTBEHHOIO YYacTHs.

CaMocrtosiTennbHast paboTa HampaBieHa Ha YCBOGHHE CHCTEMbl HAy4dHBIX U
npodecCHOHANBHBIX 3HAHWM, (OPMHUPOBAHUS YMEHMM M HABBIKOB, NPHOOpPETEHHE OIbITa
caMoCTOsITeNIbHOW  TBOpueckod aestenbHocTH. CPC  momoraer (opMupoBaTh KyJIbTYpY
MBIIUIEHUS] CTYIEHTOB, PACIIUPATH O3HABATENbHYIO J1€ATEIbHOCTb.

Bunsl camocTosTensHON paboThI IO KypCy:

a) no uenam: KX 1a0OpaTOPHBIM 3aHATHUAM, K KOHTPOJIbHOM paboTe, K 3auery,
BBITIOJIHEHNE UHIUBUAYAJIbHBIX KOHTPOJIBHBIX 3aJJaHUM;

0) no xapakmepy paéomsl: W3y4eHUE JIUTEPATYPHI; MMOUCK JIUTEPATYPhl B OMOIMOTEKE;
KOHCIIEKTUPOBAaHUE PEKOMEHAYEMOW Ui  CaMOCTOSITEIBHOTO  M3YyYEHUS  TEXHUYECKOMU
JUTEpaTyphl; pelIeHre 3a/au.

Jlnst Ui ¢ orpaHMYeHHBIMA BO3MOXHOCTSIMU 370POBbS IIPEIYCMOTPEHA OpraHU3alMs
KOHCYJIbTAIMH ¢ NCIIOJIb30BaHUEM JIEKTPOHHOM MOYTHI.

4. OneHo4YHbIe CPeACTBA JJIsl TEKYILIero KOHTPOJIsl yCIIeBaeMOCTH U MPOMEKYTOYHOM
aTTrecTaluu.



Ha na6opaToprlx 3aHATUAX —

OrneHouHBIE CpelCcTBa MpEJHA3HAYeHBl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHKEHUI 00y4arouXxcs, OCBOMBIIUX MPOrpaMMy y4eOHON JUCHUILTUHBL «MaTeMaTH4eCKHii
aHAJIN3.
OneHouyHbIE CpeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl ISl MPOBEACHUS TEKYyIIero
KOHTPOJIl B (popMe pasHOYPOBHEBBIX 3aJlaHH, KOJUIOKBUYMBI, KOHTPOJIbHBIE pabOThI, a TaKKe

OTBET Yy JOOCKM W IIPOBCPKA JOMAIIHHUX SaIlaHI/Iﬁ u

NMPOMEKYTOYHOM aTTecTaluM B popMe BONIPOCOB U 33JaHUH K 3a4€Ty U SK3aMEHY.

CprRTypa OLHCHOYHBIX CPEACTB NJHA TeKleIeﬁ H HpOMe)l(yTO‘lHOﬁ aTTeCTallun

HauMenoBaHue O1IeHOYHOTO CpeACTBa

Ne Kon u HanMeHOBaHUE MHIUKATOpA PesynpraTel 00y4yeHus =
n/n (B cootBeTcTBUU C 1. 1.4) (B cootBeTcTBMU C 1I. 1.4) Texymuwi Hpomeikyrounas
KOHTPOJIIb aTTecTalys
3HaeT criocoOs! pemeHust | Konmpoavhuie u Bonpoc na
TUIIOBBIX 3a/1a4 C YIETOM | camMocmosmenbuble | IK3aMeHe
OCHOBHBIX IIOHATHH U pabomol 1-44 (1
o0Imux Yemmnwuit onpoc cemecmp)
3aKOHOMEPHOCTEi Bonpocul k 1-50 (2
YMeeT npuMeHsTh KOJUIOKBUYMY cemecmp)
MTOJTyICHHBIC 3HAHUS B 1-43 (3
JOpYrux o0macTax cemecmp)
OIIK-1.1. ITpumensieT 6a30BbIC 3HAHUS, MaTeMaTHAECKOro 1-48 (4
3HAHMS U AUCIUIUINHAX cemecmp)
1 TOTySCHHBIE B 06nacTH €CTECTBEHHOHAYYHOT'O 3adauu na
MaTeMaTHYECKUX U(UIH) €CTECTBEHHBIX
HayK COJIepXKAHUSA 9K3AMEH
Bunageer HaBbIKaMu
NpUMEHEHUS
MaTeMaTHYeCcKOTo
anmapara B Ipyrux
obuacTsx
MaTeMaTHIecKoro
3HAHMS U AUCIMIUINHAX
€CTECTBEHHO-HAYYHOTO
COZep KaHus
3HaeT BO3MOXHbIE Yemmnouii onpoc Bonpoc na
cdepsl, ux CBI3H U Bonpocut k 9K3aMeHe
IIPUJIOKEHUS B APYTUX KOMIOKGUYMY 1-44 (1
obmacTax cemecmp)
MaTeMaTHYECKOTO 1-50 (2
3HAHMS U AUCIMIUIMHAX cemecmp)
€CTECTBEHHOHAY4YHOTO 1-43 (3
COZIep>KaHus; cemecmp)
[TOCTAaHOBKH 1-48 (4
KJIaCCUUYECKHX 3a1ad cemecmp)
OIIK-1.2. OmnenuBaet u popMyIHpyeT | YMeeT PopMyITHpOBaTh
2 aKTyaJbHbIE ¥ 3HAYNMBbIE IPOOIEMBI aKTyaJIbHbIE ¥ 3HAUNMBbIC
(yHIaMeHTaIbHOM MaTeMaTHK! po0IeMbl
(hyHIaMEeHTaIbHON
MaTeMaTHKH B 00J1acTu
MaTeMaTH4ecKOro
aHam3a
Buageer HaBbikaMu
OLICHUBAHHUS
aKTyaJIbHOCTH 1
3HAYUMOCTH TIPOOIIEM
MaTeMaTH4ecKoro
aHaIM3a
OIIK-1.3 AHanu3upyer u NpUMEHseT 3HaeT OCHOBHBIE IPUEMBI | Yemmubiii onpoc Bonpoc na
3 HaBBIKH BEIOOpA METO/IOB PEIICHHUS 1 METOABI UccieloBaHusl | Bonpocul k 9K3aAMeEHe
3a/1a4 PO eCCUOHATBHON (bYHKITMOHAITLHOTO KOJNOKGUYMY 1-44 (1
JISSITETIHHOCTH HA OCHOBE aHaIM3a cemecmp)




TEOPETHYECKUX 3HAHUHI Ymeer 1-50 (2

KIacCU(MUIUPOBATH cemecmp)

3a7a4M, 00OOCHOBEIBATH 1-43 (3

BBIOOp METO/Ia X cemecmp)

pereHus 1-48 (4

Brnaneer HaBbIKaMu cemecmp)

BEIOOpA METOZIOB

pemeHus 3aga4q

po¢eCCHOHATBHOM

JeSITeTPHOCTH Ha OCHOBE

TEOPETUUECKUX 3HAHUN

3HaeT BO3MOKHOCTH Konmponvnuie u Bonpoc na

MTOCTPOCHUS camocmosmenvhvle | dK3ameHe

CTaHIApPTHBIX pabomul 1-44 (1

MaTeMaTUYCCKUX Yemmuwiii onpoc cemecmp)

MoOJIenei MeTogaMu Bonpocul k 1-50 (2

MaTeMaTHYECKOTO KOJUIOKBUYMY cemecmp)

aHaJIM3a, BO3MOKHbIE 1-43 (3
I1K-1.1. 3HaeT OCHOBHBIE MOHSTHS, cepbl UX TPUIIOKECHUI cemecmp)
WIeH ¥ METOIBI (PYHAaMEHTAIbHBIX YMeeT uconp308aTh 1-48 (4
MaTeMaTHYECKUX AUCITUTLTIH IS CTaHIApPTHHIC MOJICITH cemecmp)
pemeHns 6a30BbIX 3219 MaTeMaTHIeCKOTO 3aoauu na

aHau3a ISl PEeIICHUS 9K3aMeEH

TIPUKIIAHBIX 32149

Bunageer HaBbIKaMu

TNPUMEHEHHUS METO/IOB

i depeHInanbHoOro U

HUHTErPATBLHOTO

HCUHUCIICHUS

3HaeT METOIbI Yemmnwuit onpoc Bonpoc na

[IOJIyYEHUE aKTyaJIbHOU Bonpocwr k 9K3ameHe

nHPOPMALIUHU O KOJLIOKBUYMY 1-44 (1

MIPUMEHEHHUHN CPECTB cemecmp)

MaTeMaTHIeCKOTO 1-50 (2
I1K-1.2. I[eMOHCTpI/IpyeT YMECHUEC aHaJIu3a CeMecmp)
cobupatk 1 00padaThIBaTh YMeeT CTpyKTYypUpOBaTh 1-43 (3
CTATHCTHUYECKHE, IKCIIEPUMEHTAIIbHBIEC, | W 3aIIHCHIBATH cemecmp)
TEOPETHYCCKHE JaHHBIC TIPU Ppe3ysbTaThl 1-48 (4
IIPOBEICHUN UCCISIOBAHMIA MO uccieIoBaHuii B 00s1acti cemecmp)
PYKOBOJCTBOM GOJIEE ONBITHOIO MaTEMaTHIeCKoro
paboTHHKa aHanusa

Bunageer HaBbIKaMu

CO3JIaHMsI CTAaHIAPTHBIX

MoOJIeJIeH,

HCTIOJb30BaHUS

OCHOBHBIX TEPMIHOB

MIPeIMETHOM 001aCTH

3HaeT OCHOBHbIE MeTOAbl | Kommponvhbie u Bonpoc na

pelIeHus 3a/1a4 1o camocmosmenvhble | dIK3aMeHe

MaTeMaTHYECKOMY pabomul 1-44 (1

aHAIN3Y Yemuwuit onpoc cemecmp)
TTK-1.3. VieeT HaBHIKH pemmenns YMeer coCcTaBHTh IUTaH Bonpocwl k 1-50 (2
MATEMATHYECKIX 3121, pelIcHHs 3a1a4Hu, KOJLIOKGUYMY cemecmp)

moo0parth 1-43 (3
COOTBETCTBYIOIINX KBATH(DUKALINY, .
BO3HUKAIOIIUX MPU IPOBEICHUN COOTBETCTBYIOIIH cenecmp)
HAYYHBIX U IIPUKJIAJTHBIX UCCICIOBAHUI VHCTPYMCHTAPHH LI €€ 1-48 (4

peuieHus cemecmp)

Bianeer HaBbIKaMu 3adauu na

pelreHus 3amaq 9K3aAMEH

MaTeMaTUYICCKOIo
aHaJlnu3a




TunoBbie KOHTPOJIbHbIE 32JaHUS U1 HHbIE MaTepUAJIbl, He00X0ANMBIe /IJI OLlEHKH
3HAHMi, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH, XapPAKTEPU3YIOIIHX ITANbI
¢GopMupoBaHusi KOMIIETEeHIMI B Mpollecce 0CBOCHUS 00pa30BaTeILHOI MPOrPaMMbl

4.1.1 Bonpochl 1Jist yCTHOTO OIIPOCA 110 Teme:

a) «BBenenue B aHAIHN3Y

1.
2.
3.

©CoN O~

MHoXxecTBa 1 oniepalfy HaJl HUMH.

@yuxyuu: oToOpakeHus1, oopas, mpooodpas, rpaduk.

Knaccel pyHKIMIA: TOCTIe10BaTEIbHOCTD, YUCIOBas (PYHKIINS, B3AUMHO
OJTHO3HaYHOE 0TOOpaKeHHUE.

Onepanuu: cyxeHue, KOMIIO3ULIUs, aIredpandeckie oneparnu.
OmnpeneneHrne MHOXKECTBA IEHCTBUTEIbHBIX YHCEIL.

OrpaHu4eHHbIE MHOXKECTBA.

TouHast BepXHss U HUKHSAS TPaHb.

Apudmernueckue onepaniy Hajl YHCIaAMH.

AxcruoMa HelpepbIBHOCTH.

b) «HenpepbiBHbIE PYHKIIUN

orwdPE

HenpepsiBHble B Touke ¢pyHKuMU. HenpeppIBHOCT Ha MHOXKeCTBE. [Tpumepsl.
JlokanbHBIE CBOCTBA HEMPEPHIBHBIX ()YHKIIHH.

Teopema cymecTBoBanus KOpHs. MeTo MHTEpBaOB.

Teopema Beiteprpacca.

PaBHoMepHas HenpepbiBHOCTB. Teopema Kanropa.

¢) «luddepenunpyemMbie PyHKIHID)

oakrwdE

Huddepenunpyemsie pynkuuu. Juddepennman.

[IpousBonnas. CBa3b nuddepeHIupyeMoCTH U CyIIECTBOBAHUS TPOU3BOTHOM.
I'eomeTpuueckuii cMpIc MPOU3BOAHOM, MU depennnana.

[IpaBuia quddepeHunpoBanusl.

Teopema Jlarpanxka. I'eoMeTpU4ECKU CMBICII.

®opmyna Telnopa. Annpokcumanust 1uddepeHIpyeMbIx pYHKIMI MHOTOUJICHAMH.

d) «<HeonpenejeHHbIii W onpeaeIeHHbII HHTErPAJIbD)

ocoarwhE

[IepBoobpasnas. HeonpeneneHHplil HHTErpat.

CBolicTBa HEOIIPEIETIEHHOTO UHTETpaIa.

®opMyJIbl 3aMEHbI IEPEMEHHBIX U UHTETPUPOBAHHUS 10 YaCTSIM.
Onpenenennblil uarerpan. CBoicTsa.

®opMyJIbl 3aMEHBI IEPEMEHHBIX U UHTETPUPOBAHUS 10 YaCTSIM.
Brruncnenue niuomaaei ¢ IOMOIIbIO UHTETpaIa.

e) AnddepenuupyemMocTb PyHKIMNA HECKOJIbKHUX MePeMeHHbIX

1.

2
3.
4.
5

Huddeperunpyembie 0TOOpaXKEHHUS.

Yactabie npou3BoHbIe. CBs3b ¢ nU(PHEPEHITUPYEMOCTHIO.

[Tpon3BoiHAS KOMITO3UIIHH.

YacTHble MPOU3BOIHBIE BBICIIUX MOPSAKOB. PABEHCTBO CMEIIaHHBIX MTPOU3BOIHBIX.
®opmyna Teiinopa.

f) KpuBoJinHeiiHbIe M TOBEPXHOCTHbIEC HHTEIPAJIbI



I

KpuBonuHelHbIi UHTETpall IEPBOrO poOJa.

KpuBosinHENHBIN HHTETpall BTOPOTO poAa.

IToBepxHoctu. KacaTenbHblil BEKTOpP, KacaTelbHas INIOCKOCTh U HOpMaJlb.
[ToBepxXHOCTHBIE HHTErPaAIbl IEPBOTO POJA.

[ToBepXHOCTHBIE HHTErPaJIbl BTOPOrO pOJa.

®opmyna ['puna.

g) DJieMeHThI TEOPUM TOJIS

1
2

. DJIEMEHTBI TEOPUU TOJIS.
. IlorenuumaneHOE nose. YcaoBUe NOTEHIMAIbHOCTH.

h) IlpeacraBienne pyHKkumii psaamMmu

LN wNE

Crenennsle psaasl. Teopema o paanyce CXOAUMOCTH.

[IpencraBienre GyHKINN CTEICHHBIME PSIaMHU.

Pasnosxxenue anemenTapHbix GyHKIui B psan Teitnopa.

Tpuronomerpudeckue psaasl. Psaapt @ypre. Koo dumments: Oypre.
Cxomumocts psana Oypbe B TOUKE.

Paznoxxenue B psig @ypre GyHKIMH, 3aJaHHON HA TPOU3BOJILHOM MPOMEKYTKE.
Pasnoxenne GyHKIIMU TOIBKO 110 CHHYCaM WIIU TOJBKO MO KOCHHYCaM.

Psan @ypbe no npon3BOIbHON TPUTOHOMETPUYECKON CUCTEME.

4.1.2 Bonpocsl k KoJIOKBUYMY 110 Teme «IIpenea pynkumum»

1.

2
3
4.
5

S

beckoneuno  masble  mocnenoBaTenbHOCTH.  CBolicTBa ~ OECKOHEYHO — MalbIX
IIOCJIE0BATEIBHOCTEN.

IIpenen nmocnenoBaTenbHOCTH. ENMHCTBEHHOCTH Mpeena.

CoiicTBa npezena, CBA3aHHbIE C aNTeOpanvyecKiMU OIepaLusIMHU.

CaolicTBa npejena, CBI3aHHbIE C HEPABEHCTBAMH.

MoHoTOHHBIE TOCIIENOBAaTENbHOCTH. KpuTepuil cyliecTBOBaHUS INpeJesla MOHOTOHHOM
IIOCJIEI0BATEIbHOCTH.

®yHaameHTanbHbIe ocienoBarensbHocT. Kpurepuit Kommn.

limx, lim X

N—o0 , n—oo

Bropoii 3amedarenbHbii mpeaei. Yuco e.

TeopeMa 0 BIOKEHHBIX U CTATMBAKOLIUXCS OTPE3KaX.

Teopema bosbriano-Beiiepiurpacca.

beckoneuno manbie pyHkiuu. CBoiicTBa OECKOHEYHO MaIbIX (PYHKIIMM.

[Tpenen ¢pynkunu. Ero e1mHCTBEHHOCTS.

CaoiicTBa nipenena GyHKINH, CBI3aHHBIC C AIre0pandecKuMy OTIEpaIHsIMHU.

CgoiicTBa npezena pyHKIUH, CBI3aHHbBIE C HEPABEHCTBAMH.

[Ipenen koMmo3uuum.

OkBUBaJIEHTHOCTH npezena no Kommu u I'eiine.

MounoTonnble pyHkunu. Kputepuii cymiectBoBanus npeesa MOHOTOHHOM (yHKIHU.

Kpurepuii Komu cymectBoBanus npeaena GyHKIUH.

OIHOCTOPOHHUE TPEIETBI.

CpaBuenue ¢pyHkwmii (0, O, 5KBUBAJICHTHOCTH ).

[TepBblit 3aMevaTeNnbHBIN MPeAeT U ACUMIITOTHKA TPUTOHOMETPUYECKUX (DYHKITUH.

Acumnrorrka norapudma npu X —> 1
X [24
Acummrorara 8w A+X) mpu X >0
X
Acumnroruka & mpu X = © y log mpu X > y X0,



Bompocsl k ko/utokBuymy mno Tteme «dudpdepenunpyembie ¢ynkuum. Ilpusoxkenus
Au(pepeHIHATbHOI0 HCYUCICHU

Huddepennmpyembie pynknuu. duddepenmar.
[TpousBonnas. AuddepeHunpyeMocTs 1 MPOU3BOIHAS.
Teopema 0 HauUy4IlIeH JIOKAJTbHON alllpOKCUMAIIHH.
HuddepenunupyemMocts 1 anredpandecKkue oneparmm.
HuddepeHnrpyeMoCcTh KOMITO3HUIIHH.
HuddepenunpyemMocts 00paTHON QYHKIIUH.
HuddepeHnupyeMocTh 3JIeMEHTapHBIX (PYHKITUH.

Teopema depma.

Teopema Jlarpanxa.

10. ®Popmyna Komm.

11. Teopema Pomns.

12. ®opmymna Teiinopa ¢ octaTo4HbIM WwieHOM B ¢opme [leaHo.
13. Kpurepuii MOHOTOHHOCTH.

14. Kpurepuii cTporoit MOHOTOHHOCTH.

15. Kpurepuii noctostHCTBa (PYHKIIUU.

16. JlokaiabHBINA YKCTPEMYM.

17. Beimykisie GyHKIUU.

18. Kpwutepwuii BemmykiocT qudepeHmpyeMoid (yHKIHH.

19. Kpurepuii BeIyKIOCTH ABaKIbI T hepeHIpyeMoit (GyHKITHH.

CoNoA~WNE

Bonpocel k KotokBUymMy mno TeMe «JduddepeHunpyeMocTs (PYHKUHMH HECKOJIbKHUX
nepeMeHHBIX»

Huddepenuupyemoe oToOpakeHue.

YacThble npousBoanblie. CBa3b ¢ AuddepeHnpyeMoCcTbIO.

IIpon3BogHAs KOMITO3HIIAH.

®opmyna Jlarpanxa.

YacTHble MPOU3BOIHBIE BBICUINX MOPSAIKOB. PABEHCTBO CMEIIAHHBIX MPOU3BOIHBIX.
®opmyna Teiinopa.

OkcTpeMyMbl QYHKIMI MHOTHX IIepeMeHHBIX. JlemMma depma.

JlocTaTouHbIE YCIIOBUS SKCTPEMYMa CTALIMOHAPHOMN TOYKH.

VYcnoBHbIil 3kcTpeMyM. Metor MHOkHTENEH Jlarpanxka.

©CoNok~wWNE

4.1.3 O0pa3upl cCaMOCTOATEIBHBIX H KOHTPOJIBHBIX padoT
1 cemecTp
Konmpononaa padboma na memy «I pagpuxu ghpynxuyuiin

1. [Toctpouts 3cku3bl rpaduKoB QYHKIUI:

( ) -1
Dy= (X)-:-);)-;x1+3); 2)y=%;3)y:\/x(x+2)(3x);
_1
4)y=3-2; 5)y=ln%; 6) y = x2COSX

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

1
3.fx)=Inx, g(x) = x2_ 1 - Haiitn fof, g°g, fog m gof- YkazaTh UX 00JacTH OIpeaesIeHHs.



4. TIpencrasuts f(X) =+/arccos x* B Buie KOMMO3UIMHK §1°g2°g3. HaliT 06macTh onpeieneHus.

5. Vimeer mu f(X) = 2x — X? o6parnyto ma D(f )? Haittn f ! Ha (— oo; 1).

Konmpononaa padboma na memy «Ilpeden»
1. BoruncauTs npeaensl:

( 1 3 j; 2 lim (x—2)°(2x-5)* V6 —x - 1

; 3) lim ————
1 X 1 X X—>0 (X +1)6 (3)( _ 4)3 ) X—5 3 A X +

1) lim

x—1

4) lim (\/(X+2)(X—3)—x); 5) lim (2xtgx—cosx) 6) "ml—s—mxz;
X—>o0 Ny X T
2 (7
3
x(x+2) - 1
7 nm(ﬂj o gylim THXE g
x>0\ X+3 x>0\ 1+ tgx

lim (sin\/(x +1) —sin /x)

Camocmosamenvnasn pa60ma no meme «qllCJIOBblep}ldbl»

UccnenoBars CXOAMMOCTh YUCIOBBIX PSAJIOB

< 0 o 2
a) E nZSin3£n 6) E - B) Z(ﬂ;%)n2+4n+5 Z(Zn—l}
n=1

an°—2n+2 ) =\ Nn+2

. 5 In(1+ 12)
n = arctgn -

D2 O ———— K ) ——
Z’Z (2n+1) nz_;n\/n2+n+1 ; ¥n?+1

>

2 cemecTp

Koumponvnaa paboma na memy «llpunoscenusn oughghepenyuanvrnozo ucuucnenusn

X (x+2)
-

} } . cosX—+/1—x?
2. Haittu npenen, ucrnons3ys dpopmyny Teitmopa: lIm - .
x>0 SIN X—X

6) y=+/xInx.

1. UccnenoBarh (hyHKIMIO U IOCTPOUTH Tpaduk: a) Y =




3 .
3. Hanucatsb paznoxenue no ¢popmyne Maxnopena 1o X~ . OctaTouHblii 4jeH 3anucarhb B (hopme
[Teano u B popme Jlarpamka: Y = X In(x +1).

1
4. JToxasath HepaBeHCTBO: 1— X < x> <1-x+X2.
+ X

Konumponvnaa paooma na memy «Heonpeodenennwtii u onpeoenennuliit unmezpany

1. Beruuciure

- dx sin® x 2X +5)dx
1) | —— 2) Ixzarctgxdx 3) J' 4) _[ ( )

* x/Inx cos’ X2 +4x+7

- x*dx 12X 4 2gX 13x% —4/x

*(x°+1) o e +1 1 \/;
2. Haiitu nnuHy 1yru KpUBOM X = asint, y= acos’t,0<t<m

1

3. Haiitu mnomaas GuUrypsl, orpaHU4eHHON THHUSMU y=X y=3,X= 3

Camocmoamenvnaa padoma no meme «Hecoocmeennwvie unmezpanvi. QyHKYUOHAIbHbBLE
nocnieoosamenbHOCmu u paov)

1. I/ICCJ'IGJIOBaTL CXOOUMOCTB:

/arcsm X
a) dx (mo ompenencuuio)b)
.[ _ x .[ x2 n \/_

2. I/ICCJ'IGI[OBaTB Ha PaBHOMEPHYIO CXOJMMOCTh Ha MHOXKECTBE E mociemoBaTenbHOCTH:

a) f,(x)= 2n , XeR; b) f,(x)= X>0;
X +n X +n

2 H

3. I[OKEB&TI) LITO psAABI pPABHOMEPHO CXOOATCS HAa YKAa3aHHBIX MHOXKECTBAX:

®, cos?(nx) < X
a) eR; b)) — xeR.
Z_zln 3 +x%Jn’ Z_zll+n4 2
3 cemecTp

Konmponvnaa paboma na memy « OynKyuu HeCKOIbKUX NEPEMEHHBIX)
1. Onpenenser 11 QYHKIUS HOPMY B IpOCTpaHCTBE R2?
Df(X) = |x2| + 2|x4],
2) f(X) = |xox4|
[TocTpouTh €AMHUYHBIN Iap C HEHTPOM B ToUke (2;1) B COOTBETCTBYIOLIEH HOPME.

2. HaiitTn BHyTpeHHUE, BHEIIHNE, TPAHUYHBIE U NIPEEIIbHBIE TOUKH MHOKECTBA:



1.(0;3) U[4; 5] v {—1};
2.{(x;y) : X2 +y?>1}.
3.CX0aaTCs JIM [OCIEI0BATEIBHOCTH TP K—>00:

1) (%,E,coslj B R3;
k K k

1 2 n
2= 5. .. —|BR"™
)(k K’ k”)B

3) (k; 1) R,
4. Haittu o6mnacts onpenencaust Gynkuu f(X,y)= In X—Insiny.
5. Haiitu f (1), mpu otobpakenuun f(X,y)=xy.

2
— u
6. Haiitu, ecu Bosmoxuno, fogu go f: f(X1’X2’X3):(§12+;((3], g(ul'uz):( 12J
2 1 2

. Nt 1 1
7. Berumenars: 1) ML+ Xy“ Jx2+y? ; 2) lim| xsin —+ ysin — |.

x—0 x—0 y X

y—0 y—0

8. Haiitu 3HaueHue napamerpa a, Hpu KOTOPoM (PyHKLKS OYJET HENPEPHIBHOM

3 3
= (" 3170

Konumponvnaa paboma na memy «/[lupghepenyupyemocms pynxkyuit neckonvKux
nepemeHHbIX)

1. TIpoBeputs muddepeHrpyeMOCTh (GYHKIIMUM B TOuke. Brimucate Matpuny Skobu u
nuddepenmman.

a) T(x,y)=3x?+2x%y® 5 (0,0);6) f(x)=(3;i)ng B 0;

2. Haiitn 3nauenue nepsoro auddepenrmana ¢pynxuman T (X, y) =3/ — y2 B Touke (1,2) Ha
BexTope N = (0,1, 0,1). Haiitu grad f(1,2).

8 X
3. UccnenoBatk Ha 3kcTpeMyM pyHkimoo f (X, Y) = <t y +y.

4. Haiitm mHambombllee W HaMMeHbIlee 3HadeHHWs ¢GyHkimm f(X,y) =x2—2y+3 B obnactu
D={y—-x<1,x<0,y>0}.

0z(1,4) o0z(1,4)
ox '

—_ 93 =
oy yecmnz(1,4)=2wu 16 —2°—xyz=0.

5. s dyukimum Z(X,y) HaTH



6. IlpeoOpa3zoBaTh BBIpa)K€HHE K HOBBIM HEpeMEHHbIM U U V. —— —4X" —— ———,

u=x2+y,v=—x2+y.

CamocmosmenvHasn paﬁoma no meme «Humezpaﬂbl, 3asucauiue om napavempa)

1. Haiitu npon3BoAHyIO Mo napamerpy GpyHKuuu

yZ
F(y)= Ie‘*zydx.
y

2. Tlonp3ysce npu3HakoM BeiepmiTpacca goka3aTh paBHOMEPHYIO CXOIUMOCTh HHTETpajia Ha
MHOXecTBe E:

Ie‘“arctgaxzdx, E=[Lo).
0

Konmponvnaa paboma na memy «Kpamnule unmezpansiy

1. PaccTaBuTh npezenbl HHTErpUPOBaHUS (IBYMS CIIOCOOAMM ): .[J. f (X, y)dxdy,
D

D: x| + |yl <1.

2. BplUMCIUTD TPOMHOW MHTETpal m xy?z°dxdydz , V orpaHudyeHa MoBepXHOCTAMH Z = X>+ Y2,
\

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

3. BBI‘H/ICJ'II/ITL C IIOMOIIIBO ,[[BOI‘;IHOFO I/IHTerpaHa miomaab 06HaCTI/I, OFpaHHqCHHOﬁ JIMHUAMMU .
y=x2y=05x%,y=2x

4. B unrerpane ” f (X, y)dxdy nepeuTH K MOJSAPHBIM KOOPAUHATAM:
G
G = {X*+ y’< 2x; x < y}.

4 cemecTp

Konmponsnaa paboma na memy «Kpuseonuneitnvie u nogepxnocmmule uHmezpabol.
Inemenmuvl meopuu noas»

1. BeruncnuTs UHTErpadl, IXZdS ,tne I — xpusas x* + y2 =a’, y>0.
r



2. BBIUMCIATE @) HEMOCPEACTBEHHO; 6) mo dopmyne ['puna I(XZ —2xy)dx+(x—2y)2 dy,
r

rie I — rpamuna npsmoyromenmka X=0, X=2, y=0, y = 1, npoberaemas B

TIOJIOKHMTENEHOM HaNPABIECHUH.

3. BerunciuThb ”(X2 +yi+ Zz)dS, rae @ —cdepa X2 + Yy +2° =R?
®

4. BbIYHCIHTD HHTErpal J‘J.x6dydz+y4dzdx+ z°dxdy, rne @— BHemHAS CTOpPOHA
(o]

nosepxuoctn X° +y? =12, z<1.

5. Haiitu yrom MESK LY rot ﬁ(l\/ll) u rot ﬁ(l\/lz),
a= (x2 + yz)i + (22 + y2)j + (x2 + 22)< L Mi(1,2,3), Ma(1,1,-1).

Konumponvnasa paboma na memy «llpeocmasnenue gpynxkyuii paoamuy

1. Haiitu paauyCc W HHTCPBAl CXOAUMOCTH PAAOB U HCCICHAOBATH CXOAMMOCTH B KOHIAX
HHTEpBaJIa CXOAUMOCTHU:

0 © 4
1 Xn n +3 n
a = — 0 —(X+2
)El% 3n )HZ:;Vn3+4n( )
. 5 —2X
2. Pa3noxuth GyHKIHIO B cTeneHHo psaa (Xo=0) f(X)= Z_2x_3

. X
3. Hanmcatp pasnoxenue B psig @ypoe a) f (X)=sin > Xe(-mr);

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

4.2 ®oHj OLIEHOYHBIX CPEACTB /sl MPOBeIeHNs MPOMEKYTOUHOI aTTecTAlNU
Bonpocsl /151 MOATOTOBKYU IK3aMeHY
1 cemecTp

beckoneuHble necaTUYHBIE APOOU.

AKcHOMa MOJTHOTHI.

OrpaHn4eHHbIE MHOKECTBA. [ paHUIIBI MHOYKECTB.

Tounsle rpanu. CylecTBOBaHHE TOYHOM BEPXHEN U HUKHEW I'PaHU.
Axkcuoma Apxumena. [110THOCTh MHOKECTBA pallMOHAIBHBIX YHCEI.
Oynkuuu. O6pas. [Ipoobpaz. Komnosunus. I'padpux.

Onepaunu Hag GyHkuusmu. ObpaTHas QyHKIMSL.

Beckoneuno maieie nocienoBareabHOCTH. CBOMCTBa OECKOHEYHO MaJIbIX
MOCJIENOBATEIILHOCTEH.

9. IIpenen nmocnenoBarenbHOCTH. EMMHCTBEHHOCTH Mpeiena.

10. CpoiicTBa nipeziena, CBSI3aHHBIC C aITeOpandecKUMHU ONIEPAIUSIMH.

11. CpoiicTBa npezena, CBA3aHHbIE C HEPABEHCTBAMH.

12. MoHOTOHHBIE TIOCIIEIOBATSIILHOCTH. KpuTepuii cymecTBOBaHUS Mpeesia MOHOTOHHOMN
IIOCJIEI0BATEILHOCTH.

N~ WNE



13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.

34.

35.

36.
37.
38.
39.
40.
41.
42.
43.

44,

CoNoOA~WNE

N ol ol
ODhwWwNE O

dyHaaMeHTaIbHbIE TocieaoBaTenbHocTU. Kputepuit Komm.
limx,, lim x,.
N—o0 n—o0o
HepasenctBo bepnyiiu.
Bropoii 3ameuaTensHblii npenen. Yucio €.
TeopeMa 0 BIOKEHHBIX U CTATMBAKOLIUXCS OTPE3Kax.
Teopema bosbiano-Beiiepurpacca.
beckoneuno mansie pyHkiuu. CBoiicTBa OECKOHEUHO MaNIBIX (DYHKITAMN.
[Ipenen ¢pynkuuu. Ero enMHCTBEHHOCTS.
CaotlicTBa nipeaena GyHKLINHU, CBI3aHHBIE C AIreOpandecKuMH ONepalusIMH.
CaoticTBa nipeena GyHKINU, CBSI3aHHBIC C HEPABEHCTBAMHU.
[Ipenen koMno3uuuy.
OkBUBaJIeHTHOCTH npezena no Komwu u I'eiine.

Mounotonnsle pyHkuuu. Kputepuii cyiecTBoBanus npejaesna MOHOTOHHOM (pyHKIUU.

Kputepuii Ko cymectBoBanus npezaena GyHKIUH.

OnHOCTOpOHHME MTPENEIIBL.

CpaBuenue GyHkwmii (0, O, 5KBUBAJICHTHOCTH ).

CymecTtBoBaHue KOpHA N -OM CTEIEHMU.

Onpenenenue nokaszarenbHON QyHKIMH. XapaKTepUCTHUECKUE CBOICTRA.
MHoXecTBO 3HaUSHHI OKa3aTeabHON QyHKIuH. Jlorapudmuyeckast QyHKITHS.
I[TepBbIii 3aMevaTenbHbIN peesl 1 ACUMITOTHKA TPUTOHOMETPUUECKUX (DYHKIIMH.
AcumnToTHKa jtorapupma npu X — 1.

Acumnroruka @ u (1+X)“ mpu X — 0.

AcumnToTrka a* npu X >0 u logXx npu X >0 u X —>0.

HenpepriBabie ¢pynkiuu. [Ipocreiinme cBoiicTBa.
HenpepbIBHOCTb OCHOBHBIX 3JI€MEHTApHBIX (PYHKIHUI.
Teopema o cyniectBoBaHuM KOpHs. ClieICTBUE U3 HEE.
Teopema Beitepirpacca.

PaBHomepHas HenpepbIBHOCTB. Teopema Kanropa.

VYcioBue HenpepbIBHOCTH MOHOTOHHOW (DYHKIIHH.

Kputepuii o00paTuMOCTH HENPEPbIBHON (PYHKIINU.
[Tepuonuueckue Gpynkuuu. [leproabl HenpepbIBHBIX (PYHKIHIMA.
MHOkecTBO MepHOI0B NEPHUOANUECKON (PYHKIIHMH.

2 cemecTp

Yucnosoii psin. Kpurepuit cxoaumoct. Heo6xo1uMblii MpU3HAK CXOIUMOCTH.
IIpu3Hak cpaBHEHUs CXOIUMOCTH Psiia U CIEACTBUS U3 HETO.

["apMOHMYECKHI Pl U TEOMETPUYECKAs IIPOTPECCUSL.

[Tpusnak lanambepa cXOAMMOCTH YHCIOBBIX PSAOB.

[Tpusnak Komm cxoquMoCTH YUCIOBBIX PSAIOB.

AOcCoIOTHAs ¥ YCIIOBHAS CXOJAMMOCTD. 3HaKOoUYepeayronuecs psiasl . [Ipu3nak JleniOuuna.

Huddepenumpyemsie pynkuuu. Juddepenmarn.
[TpousBoanas. JuddepeHmpyeMocTs U TpOU3BOAHAS.
['eomeTpuueckuii cmbica mpou3BoaHoM. KacarenbHas.

. Teopema 0 HauJTy4IIeH JIOKATLHON allMmpOKCUMAIIHH.

. AuddepenuupyemMocTs 1 anredpandeckue ornepanuu.
. AuddepenunpyeMocTb KOMIIO3UIUH.

. Auddepenuupyemocts 00paTHOM HyHKIIMH.

. AuddepenunpyeMocTs 31€MEHTAPHBIX PYHKIIUH.

. Teopema depma.



16. Teopema Jlarpanxa.

17. ®opmyna Komm.

18. Teopema Possi.

19. ®opmyna Teiinopa c octarounsiM wieHoM B popme Ileano.

20. KpuTtepuiit MOHOTOHHOCTH.

21. Kputepwuii cTporoit MOHOTOHHOCTH.

22. Kputepuii HoCTOSHCTBAa (PYHKITUH.

23. JIoKaibHBII IKCTPEMYM.

24. Beimykiibie (YHKITUH.

25. Kputepwuii BoimykiocTs quddepeHpyeMoit GyHKIHUH.

26. KpuTepuii BBIMYKIOCTH ABAXIBI AU dHepeHInpyeMoi PyHKITUN.
27. IlepBooOpasnas. HeonpeneneHHblit HHTETpal.

28. 3ameHa nnepeMeHHON B HEOIIPEIeICHHOM HHTETpaIe.

29. nTerpupoBaHue 1o 4acTsIM B HEONPEACICHHOM HHTETpaie.

30. Paznoxenune parmoHaIbHBIX (QYHKIIUH HA TPOCTEUIITNE APOOH.
31. UnTerpupoBanue MpoCTEHINX APOOEHi.

32. nterpupoBaHue TPUTOHOMETPUUECKHUX (DYHKITUH.

33. UnTerpupoBanne KBa3UMHOTOWICHOB.

34. OnpeneneHHbIi HHTErpal.

35. CBolicTBa ONpeAETICHHOTO HHTETpasia (TMHEHHOCTD, MOJIOKUTEITLHOCTD )

36. CBoiicTBa OIpeneeHHOro HHTerpaa (T0J0KUTEIbHOCTD U CIEICTBUS U3 HEe).

37. Beruncienue mionia M KpUBOJIMHEHHON Tparenuy.

38. [IpubnmxeHHOe BbIYMCIeHUE HHTerpana. Gopmyna NpsiMOYroJIbHUKOB.
39. UnTerpansHbie cymMmMbl Pumana.

40. ®opmyna Tpamnenuii.

41. HecobcTBeHHBIN HHTETpa (110 OECKOHEUHOMY MPOMEKYTKY).

42. Kputepuit Ko cxoauMocTi HECOOCTBEHHOTO HHTerpaa (o 6eCKOHEYHOMY

POMEXKYTKY).
43. Kputepuii cxoaquMocT HecoOcTBeHHOro uHTerpana ms f(X)>0.

44. Tlpu3Hak cpaBHEHUS CXOAMMOCTH HECOOCTBEHHOI'O MHTETpasla M CIEACTBUSI U3 HETO.

45. HecoOCTBEHHBIM HHTETpal OT HEOTPaHUUYEHHON (QYHKIUH.

46. OyHKIIMOHAIBHBIE TTOCIIETOBATEILHOCTH U PSIBL.

47. Ilpusnak Beiiepiitpacca paBHOMEPHOM CXOAMMOCTH psilia.

48. HenpepbIBHOCTH Tpejiesia MoceI0BaTeIbHOCTH HEMPEPBIBHBIX (DYHKITHIA.
49. NnTerpupoBanne GyHKIMOHAIBHBIX PSAIOB.

50. AuddepennnpoBanue GpyHKIIHOHATEHBIX PSIOB.

3 cemecTp

) n n
Jluneitnoe npocrpancteo R" .Hopwma. Illaps! u okpectHOocTH B R

n
CxomumocTh B R
Tune! Toyek.

OTKpBITBIE 1 3aMKHYTHIE MHOXKeECTBA B R

Teopema bonbnano-Beliepmrpacca.

Kpurepuit Komm cxoqumocTH Mociae10BaTeIbHOCTH.
Teopema Kanropa.

Jlemma Bopensi-JleGera.

© OoONoOR WN

HeoGX0aiMoe 1 JOCTATOYHOE YCIOBHE KOMIAKTa B R .

10 [Tpenen pyHKIMHU MHOTUX MTEPEMEHHBIX.

11. Ilpenen KOMIO3UIIMH.

12. CpoiicTBa nipeziena pyHKIINH, CBSI3aHHBIC C alTeOpandecKUMU ONEPAIHSIMH.



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

37.
38.
39.
40.
41.
42.
43.

BOoo~NoOR~WDNE

0.
. Teopema Octporpaackoro-I'aycca.
12.
13.
14.
15.
16.
17.

CgoiicTBa nipenena GyHKIMH, CBSI3aHHBIE C HEPABECHCTBAMU.
Kpurepuii Komu cymectBoBanus npezaena GpyHKIUH.
PaBHocunbHOCTH onpenenenus npeaena no Komm u Ieitne.
HemnpepbiBHBIE 0TOOpaX)KeHUSI.

HenpepriBable 0TOOpakeHHsI KOMITAKTOB.

PaBHomepHas HenpepbIBHOCTB. Teopema Kanropa.
Huddepennupyemoe oTodbpaxeHue.

UYactabie npou3BoaHbIe. CBsA3b ¢ AUPPEPEHIIUPYEMOCTHIO.
[Tpou3BoHas KOMIIO3UIIUU.

IIpou3BoHAas 110 HAIIPABIICHHUIO.

®opmyna Jlarpanxa.

YacTtubie IMPOU3BOJHBIC BBICHINX IMOPAAKOB. PaBencTBO cMemaHHBIX IMPON3BOAHBIX.

®opmyia Teitnopa.

Teopema cyiiecTBOBaHUS HESIBHON (PYHKITUH.

Teopema nuddepeHnrpoBannss HESIBHOW (PYHKITHH.

Teopema 06 oOpaTHOM PyHKLIUH.

DkcTpeMyMbl GYHKIUI MHOTHX TiepeMeHHBIX. Jlemma depma.
JloctaTouHbIE YCIOBUS SKCTPEMYMa CTallHOHAPHOM TOUKH.

VYcnoBHbI 3kcTpeMyM. Meroa MHOXkuTenel Jlarpanxa.

[Tnomans. OCHOBHBIE CBOWCTBA.

BepxHsis miomaaps 1 ee CBOMCTBA.

[TocTpoenue miomany.

Kpurepuii kBaapupyemMocTu.

CoOcTBeHHBIN HHTETPAJ, 3aBUCALINNA OT apameTpa. HenpepsIBHOCTD 1
b depeHIpPYyeMOCTb.

HuTerpupyemMocTs COOCTBEHHOTO MHTErpaja, 3aBUCSILEro OT apameTpa.
WuTerpan, 3aBucaiuii ot napamerpa (o0muii ciayyail).

Perynspuble obnactu. J[BoiHOM HHTErpa.

PaBeHCTBO MOBTOPHBIX HHTETPATIOB.

CBoiicTBa ABOMHOTO HHTETpAIA.

WurerpansHbie cyMMbl Pumana.

3aMeHa NepeMEeHHOH B IBOMHOM MHTErpase.

4 cemecTp

[Tonsitue kpuBoil. Cpsamisiemast KpuBasi.

JlnnHa kpuBoii. CipsAMIIsSEMOCTh TIIaAKOW KPUBOH.
KprBoMHENHBIN MHTETpal IEPBOrO POJA.
KpuBosnHENHBIN HHTErpal BTOPOTO poAa.
IToBepxHocTu. KacarenbHbIN BEKTOP, KacaTeabHas IJIOCKOCTh W HOPMaJIb.
OpueHTanys NoBEpXHOCTH.

[Tmomaas MOBEPXHOCTH.

IToBepXHOCTHBIE UHTETPAJIBI IEPBOIO POJA.
IToBepXHOCTHBIE UHTETPAJIBI BTOPOT'O poAa.
ONEMEHTBI TEOPHUH TIOJISL.

®opmyna Croxca.

[ToTrenumanpHOE MoJE. Y CI0BUE NOTEHIMATBHOCTH.
Crenennsle psaabl. Teopema o paanyce CXOAUMOCTH.
HHuTerpupoBaHue CTENEHHBIX PSIIOB.
JuddepeHnmrpoBanue CTeNeHHbIX PSIOB.
[TpencraBienue GyHKUUN CTENIEHHBIMU PSAIaMU.



18

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

. JlocTaTo4Hble yCcIOBHs MpeAcTaBIeHUs GYHKINI CTEIEHHBIMH PSAAMH.
Paznoxenue sanemeHTapHbix GyHKuui B psg Teitnopa.

Tpuronomerpudeckue psiabl. Psaast @ypoe. Koadghunuentsr Oypre.

WuTerpan oT nepuoandeckoi pyHKIUH.

Bbluncienre cyMMbl KOCUHYCOB.

Jlemma Pumana-Jlebera.

HepasenctBo beccens.

Nurerpan Qupuxie.

CxonumocTs psiga @ypbe B TOUKE.

Paznoxenue B psg Oypse GyHKINH, 3a1aHHON HA TPOU3BOIHLHOM ITPOMEKYTKE.
Pasnoxenne GyHKIIMHU TOJNBKO 10 CHHYCaM WJIU TOJIBKO 110 KOCHHYCaM.
PaBHOMepHas cxonumocTs psga Pypee.

OneHka CKOPOCTH CXOIUMOCTH.

Huddepennuponanue psigoB Dyprwe.

NurterpupoBanue psgoB Oypbe.

Teopema Beiieputpacca (anmnpokcumanysi TPUrOHOMETPUUYECKUMHU MHOTOUJICHAMM ).
Teopema Beiieptpacca (anmpokcumanysi MHOTOWJICHAMH).

ITonmHOTa TPUTOHOMETPUYECKOM CUCTEMBI U CUCTEMBI CTEIIEHEN B CMBICIIE PABHOMEPHOM
CXOJIUMOCTH.

IlonHOTa TPUTrOHOMETPUYECKONW CHUCTEMBI M CHCTEMBI CTENEHEHM B CMBICIE CpEIHe-
KBaJIpAaTHUECKOTO MPUOIMKEHUSI.

MuHuMaIbHOE CBOMCTBO KO3 PuImeHToB Oypne.

Pasenctso Ilapcesaits.

OpTOroHaibHbIE CUCTEMBI.

CkansipHO€ MPOU3BEICHUE U €r0 CBOMCTBA.

HepasenctBo Komm-bynskosckoro. Teopema [Tudaropa.

Psn ®dypee 110 npou3BOIbLHON TPUTOHOMETPUUECKON CUCTEME.

MuHuManbHOE CBOMCTBO YaCTUYHBIX cyMM psifia Dypbe (110 Mpor3BOJIBLHON cucTEME).
KommnekcHas popma psanos Oypoe.

WnTerpan @ypre u npeodpazoBanue Dypebe.

[IpencraBienue pyHKINMU CBOUM HHTErpaiioM dypne.

CaoiicTBa peobpazoBanus Oypse.

[Tpumenenue npeodpazoBanust Dypoe.

OO0pa3ubl 6mJ1eTOB

1cemecTp

1. Boruucsmrs lim

2. N306pa3uts 3cku3 rpaduka GyHkuu Yy =

cos2x -1

x>0 x(e3X —JAx+ 1)

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

3. Tounsle rpanu. CylecTBOBaHHE TOYHOM BEPXHEN U HUKHEN rpaHu
4. OxBuBaneHTHOCTH npenena no Komm u I'eitne

2 cemecTp

1. UccnenoBarh (hyHKIMIO U IOCTPOUTH Ipaduk Y = 2x*- x%- 1.



2. Beraucinuts Jsin 2 XCOS2 xdx .

3. Brruncnenue miomaau KpUuBOJIMHEHHON TpaIelui.

4. Teopema 0 HaWJTy4llIeH JIOKAIbHOM anlpOKCUMAIWH.

3 cemecTp

1. Mccnenosats Ha sxcrpemyM dyrkmmio: Z = 3(X* + y?) — x® + 6y + 3:

2. Beruncnuth ” (2X + y)dxdy, rae D — obnacte, orpanndenHast auHuAMu Y = X, Y= 3X,

D
Xx=2,x= 3.

3. IIpousBoaHas Mo HampaBlIeHUIO. ['panueHT.

n
4. KoMITakThI. H606XOI[I/IM06 " JOCTATOYHOC YCJIOBUC KOMIIAKTA B R .

4 cemecTp
0 1 nz
1. HaliTu paguyc 1 MHTEpBaJI CXOJUMOCTH psijia Z 1-=1] x"
n=1
X

2. Pasnoxute Gynkuuio B psag Oypsee f (X)=sin 2, xe(-x, m)

3. [ToBepXHOCTHBIC MHTETPAITBI TIEPBOTO POJIA.
4. OueHKa CKopOoCTM cxoamnmocTu paga dypbe

Kpurepun onenuBanus pe3yibTaToB 00y4eHuUs:
Kpurepun oneHuBaHus 1o 3a4ery:

«3aUTEHO»: CTYJEHT BJIAJICET TEOPETUUECKUMH 3HAHUSMU 10 JAaHHOMY pa3feily, 3HaeT (hOpMbI
peanu3aly pa3IMYHbIX aJrOPUTMOB aireOpbl W TEOMETPUH, JIONYCKaeT HEe3HAUYUTENIbHbIE
OIIMOKHU; CTYAEHT yMEeT MpaBWJIbHO OOBACHATh H3yYEHHBIH MaTepual, WUIIOCTPUPYS €ro
IpUMepaMH MPOrpamM.

«HE 3aUTEHO»: MaTepHall HEe YCBOEH WJIM YCBOEH YAaCTUYHO, CTYIEHT 3aTpyIHAETCS IPUBECTU
IpPUMEPBI MPOTrpamMM, PeaJU3yIOIIUX MOCTaBICHHbIE 3ajaul; JI0BOJIbHO OTPaHMUYEHHBIH 00beM
3HaHUU IPOrpPaMMHOI0 MaTepHaIa.

OneHka

Kpurepun onieHMBaHus 110 3K3aMEHY

Bricokuii
YPOBEHB «5»
(0TIMYHO)

OLIGHKY «OTJIMYHO» 3aCIy’>KHBaeT CTYJAEHT, OCBOMBIIMI 3HaHUS,
YMEHHMsI, KOMIIETEHLIMH W TEOpeTHYeCKHil marepuan 0Oe3 mNpoOesnos;
BBINOJIHUBIIMNA BCE 3aJlaHMsl, PEIYCMOTPEHHbIE Y4eOHBIM IUIAHOM Ha
BBICOKOM Ka4€CTBECHHOM YPOBHE; MPAKTUYCCKUEC HaBBIKU
1po¢eCCHOHATILHOTO IPUMEHEHHUsI OCBOCHHBIX 3HAHUN C(OPMHUPOBAHBI.

Cpennuit
YPOBEHB «4»
(xopor1o)

OILICHKY «XOpOommo» 3aClIyXHUBA€T CTYACHT, HNPAKTHYCCKH ITOJIHOCTBHIO
OCBOHUBIIHI 3HAaHUA, YMCHHUSA, KOMIICTCHOHUU U TeOpeTI/I‘-ICCKI/Iﬁ
Marcpual, y‘-Ie6HBIe 3aaHusd HE OIUCHCHBI MAKCUMAJIbBHBIM YHCJIOM
63.J'IJ'IOB, B OCHOBHOM C(bOpMI/IpOBaJ'I IMMPAKTUYCCKUC HABBIKH.

[Toporossiii
YPOBEHb «3»

OLICHKY «YIAOBJICTBOPUTCIILHO» 3aClIy’KMBA€T CTYACHT, YaCTUYHO C
Hp06eHaMI/I OCBOHBIIHHI 3HaHMA, YMCHUA, KOMIICTCHIIN U u




(YZOBNIETBOPUTE | TEOPETUYESCKUN Marepuall, MHOTHE y4yeOHble 3aJaHus Jub0 He

JILHO) BBIIOJIHWJI, JHUOO OHM OIIEHEHBl YHCIOM OaaioB OJHM3KHM K
MUHUMAIBHOMY, HEKOTOPBIC MPAKTUYECKHE HABBIKU HE CYOPMUPOBAHBI.
MUHUMAIBHBIA | OIICHKY «HCYJIOBJIETBOPUTEIBHOY 3aCITy>KHBACT CTYJICHT, HE OCBOMBILNI

YPOBEHB «2% 3HAHUS, YMEHUS, KOMIIETEHIIUN U TEOPETUUYCCKUI MaTepual, yueOHbIe
(HEyTOBIIETBOPH | 3a/IaHUs HE BBIIIOJIHWII, IIPAKTHYECKUE HABBIKU HE CPOPMHUPOBAHBI.
TEJILHO)

OueHoYHbIE cpeAcTBa Ui WHBAJIUAOB M JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU
3JI0pOBbsI BEIOUPAIOTCA C YU€TOM X WHAMBUIYATbHBIX ICUXO()U3UYECKIX OCOOCHHOCTEH.

— Ipu HEOOXOIMMOCTH HHBAIMAAM M JIMIAM C OrPAaHWYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBbsI IIPEIOCTABIISIETCS IOTIOTHUTEIBHOE BpeMsI JUIsi TOJTOTOBKH OTBETA HA HK3aMEHE;

— IpY MIPOBEJICHUH MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHS MHBAIUAOB U JIHII C
OTPaHUYEHHBIMU BO3MOXXHOCTSIMH 3/I0POBbS MPEIYCMAaTPUBAETCS MCIIOJIb30BaHUE TEXHUYECKHX
CPE/CTB, HEOOXOMMBIX UM B CBSI3U C X MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IIpY HEOOXOAUMOCTH /ISl O0YHAIOIIUXCSI C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBS
¥ HHBAIMAOB TMPOLEIypa OLEHHBAHUS pE3YIbTAaTOB OOYYEHHS MO AMCHHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHuBaHUS PE3yIHTATOB OOYYEHHS WHBAJIHMIOB M JIHMIl C OTPAaHMYCHHBIMHU
BO3MOXXHOCTSIMH 3JI0POBbSI 110 JTUCHUIUIMHE (MOXYJIO) TPENyCMaTPUBAET TPEIOCTABICHHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHUYEHHSIM HUX 370POBbSI M BOCIPUSATHS
uH(popMauu:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyHIEHUsAMHU CIlyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

5. Ilepedyenb y4eOHOM JIuTEpaTyphl, HHPOPMALHOHHBIX PECYPCOB U TEXHOJIOTHH

5.1. YueOHasi aiuTeparypa

5.1.1. OcHoBHas IMTEpPaTypa

1. 3opuu B. A. Maremarnueckuii aHanu3: yueOHUK AJis CTyeHTOB By30B. Y. 1/ B.
A. 3opuu. - U3n. 5-e. - M.: MIIHMO, 2007. - 657 c.

2. 3opuu B. A. Maremarndeckuii aHalTN3: y9eOHUK /IS CTYIEHTOB BYy30B. Y. 2 / B.
A. 3opuu. - U3a. 5-e. - M.: MIITHMO , 2007. - 789 c.

3. bBapcykona B. 1O., [amtok 3. b. Maremarndecknii aHaim3: yaeOHOE mocodne st
CTYAEHTOB 2 Kypca (aKyJbTeTa MaTeMaTUKU M KOMIBbIOTEpHBIX HayK. Y. 2 / Dak.
MaTeMaTHKH 1 KOMIBIOTEPHBIX Hayk KybaHckoro roc. yH-Ta. - KpacHomap:
[IIpoceemenue-IOr], 2014. - 72 c.

4. Kynpssues JI.J., Kyracos A.[l., YUexmnos B.U., [lTabyaun M.1. COopHuK 331249 110
mareMaTnueckomy aHanuszy. Tom 1. Ilpenen. HempepbiBHOCTS.
Huddepernunpyemocts. M.: @uzmatiur, 2010. — 496 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2226




Kynpssues JI.JI., Kyracos A.Jl., Uexmos B.U., [llabyaun M.1. C6opHuK 33124 110
MaTematuueckomy aHanusy. Tom 2. UnTerpansl. Paasl. M.: @uszmaraur, 2009. —
504 c.

http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2227

Kynpssues JI.JI., KyracoB A.l., Uexmos B.U., [llabyaun M.1. COopHUK 33124 110
MaTeMaTuyeckoMy aHanu3zy. Tom 3. DyHKIUUA HECKOJIbKUX MEPEMEHHBIX.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2220

Bepman, I'.H. COopHHK 33124 IO KypCy MAaTeMaTUYECKOTO aHaIN3a [ DIeKTPOHHBIN
pecypc] : yueb. mocodbue — DnektpoH. gaH. — Cankr-IlerepOypr: Jlanp, 2016. —
492 c. https://e.lanbook.com/reader/book/73084/

5.1.2. /lonojiHUTeIbHAS JIUTEPATypa

1.

Adanacwena T. H., bapcykosa B. 1O., bauypckas A. @., 3acsaako O. B., [lamok M. B.
[IpakTukym no maremaruyeckoMy aHanuzy (PyHKuuu U rpadukn): yaebHoe mocoodue
JUTs CTyeHTOB 1 Kypca (hakyibTeTa MaTeMaTUKU U KOMITBIOTEpHBIX Hayk KyoIl'VY /, -
2-e m3n. - Kpacnonap, 2013. - 87 c.

Kynapssues, JI. 1. Kypc maremarudeckoro ananu3a B 3 T. Tom 1: yueOHuUK 1is
Oaxamaspos / JI. JI. KynpsiBueB. — 6-e u3zg., nepepad. u gorn. — M. U3mparenbcTBo
FOpaiir, 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:
yueOHUK I akagemudeckoro Oakanaspuata / JI. JI. Kynpsisues. — 6-e us.,
nepepad. u gon. — M.: UznatensctBo FOpaiit, 2017. — 396 c.
www.biblio-online.ru/book/7D271B58-9EC1-4580-8A72-3004490773F2

Kynpssues, JI. JI. Kypc matematuueckoro aHanusa B 3 T. Tom 2 B 2 kuurax. Kuawura 2 :
yueOHUK I akagemudeckoro Oakanaspuata / JI. JI. Kynpsisues. — 6-e us.,
nepepad. u gon. — M. : U3natensctBo FOpaiit, 2017. — 323 c.
www.biblio-online.ru/book/085ABCOE-507F-4FC7-BCD7-661681AA3382
Kynpssues, JI. 1. Kypc maremarndeckoro ananusa B 3 T. Tom 3: yueOHUK a7
Oakamaspos / JI. JI. KynpsBues. — 6-e u3zg., mepepad. u gomn. — M.: U3parenbcTBo
IOpaiit, 2017. — 351 c.
www.biblio-online.ru/book/5SDF5043B-0826-4B08-9CF5-E8F4F92C7970
Huxkonbsckuit C.M. Kypc maremarndeckoro ananusza. M.: ®uszmatiut, 2001. — 591 c.
https://e.lanbook.com/reader/book/2270/

®uxtenronsll, .M. Kypc auddepenunanbHoro 1 HHTErpainbHOro ucunciaenus. B 3-x
TT. Tom 1 [DnexTponHHBIN pecypc]: yued. — Dnektpon. gad. — Cankrt-IlerepOypr:
Jlann, 2016. — 608 c.

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

®uxtenronsll, .M. Kypc nuddepenunanbHoro 1 HHTErpainbHOro ucunciaenus. B 3-x
TT. Tom 2 [DnexkTpoHHBIN pecypc]: yued. — Dnektpon. gaH. — Cankrt-IlerepOypr:
Jlanw, 2016. — 800 c.

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

Ouxrtenronsll, .M. Kypc auddepeHnnanbHOro 1 MHTETpalbHOTO HCUUCIICHHUS
VYuebnuk. B 3-x T1. Tom 3 [DnexkTpoHHBIH pecypc]: yue0. — DIeKTpoH. JaH. —
Canxkr-IlerepOypr: Jlanp, 2009. — 656 c.

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

5.2. Ilepuoanyeckasi JuTeparypa
1. Bassl mannbix komnanuu «Ver Beroy http://dlib.eastview.com
2. Dnextponnas oubnmoreka GREBENNIKON.RU https://grebennikon.ru/



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/
https://e.lanbook.com/reader/book/2270/
https://e.lanbook.com/reader/book/407/
https://e.lanbook.com/book/71769
file:///F:/02.03.01/МА02.03_2017.doc
http://dlib.eastview.com/
https://grebennikon.ru/

5.3. UHTepHeT-pecypchbl, B TOM 4HCJe COBpeMeHHble TpodeccHOHATbHBIE 0a3bl
JAHHBIX U HH(POPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI

DJIeKTPOHHO-0MOIMoTeuHbIe cucTteMbl (IBC):

1. DBC «IOPAMT» https://urait.ru/

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

3. OBC «BOOK.ru» https://www.book.ru

4. 3BC «ZNANIUM.COM» www.znanium.com

5. BBC «JIAHb» https://e.lanbook.com

IIpodeccuonasibubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexrponnas 6ubaunoreka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaAJIOB Ha Poccuiickoit
wiatdopme HayuHbIX xxypHaoB HOUMKOH http://archive.neicon.ru
7. HamumoHanpHas DJJIGKTPOHHAs OWONMOTEKa (IOCTYH K DIEKTPOHHOW OuOIHOTEeKe
nuccepraiuii Poccuiickoit rocynapcreennoi oubmmorexu (PI'B) https://rusneb.ru/
8. Ilpesunentckas 6ubimoreka um. b.H. Enpruna https://www.prlib.ru/
9. DnekrponHas koymekmus Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: https://link.springer.com/
17. "Jlextopuym TB" http://www.lektorium.tv/
18. YuuBepcurerckas unpopmaimonnas cucrema POCCUS http://uisrussia.msu.ru

agkrwnE

HNudopmanuoHHbie CIPaBOYHbIE CHCTEMBI:
1. KoncynsranT [lntoc - cipaBouHas mpaBoBas cucTeMa (JOCTYII O JIOKAIbHOM CeTH ¢
KOMIIBIOTEPOB OMOIMOTEKH )

Pecypchl cB0OOOAHOTO 10CTYNA:

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

2. Camapos K.JI. IIpe3enranus /uis CTyJIEHTOB 110 MaTeMaTHKe
http://www.resolventa.ru/metod/student/determinant.htm

3. AMepuKkaHcKas maTeHTHas 6a3a maHHbIX http://www.uspto.gov/patft/

4. TloxHbIe TEKCTHI KaHAJACKUX quccepTanuii http://www.nlc-bnc.ca/thesescanada/

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

6. MuHHUCTEpPCTBO HAyKH M BhIcIIero oopaszoBanus Poccuiickoit @enepanun
https://www.minobrnauki.gov.ru/;

7. ®enepanbHblil mopTan "Poccuiickoe obpazosanue” http://www.edu.ru/;

8. Hudopmanuonnas cucrema "EanHoe okHO qocTyna K 00pa3oBaTeabHbIM pecypcam”
http://window.edu.ru/;

9. Enunas xomiekius nudpoBeIx 00pa3oBaTeabHBIX pecypcos hitp://school-
collection.edu.ru/ .
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https://link.springer.com/
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10. denepanbHbBIA EHTP HHHOPMAITMOHHO-00Pa30BATEIIBHBIX PECYPCOB
(http://fcior.edu.ru/);

11. IIpoekt ['ocymapcTBEHHOT0 MHCTUTYTA pyccKoro sizbika umeHu A.C. [lymkuna
"O6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

12. CnpaBouHO-MH(pOpPMAIMOHHKIHM mopTan "Pycckuii s3p1k" http://gramota.ru/;

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

14. CnoBapu u >HIMKIoneaun http://dic.academic.ru/;

15. O6pa3zoBatenbHblil moptan "Yuebda" http://www.ucheba.com/;

16. 3akonompoekT "O6 o6pa3oBanuu B Poccuiickoit deneparuu'. Bormpocsl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

Co0OcTBeHHbIE 3JIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAIMOHHbIE pPecypChl

KyoI'Y:

1. Cpena moay/abHOTO auHamuueckoro o0yuenus http://moodle.kubsu.ru

2. baza y4eOHBIX IITaHOB, YUEOHO-METOINIECKUX KOMIUICKCOB, ITyOIHKAIMA U
koHpepenmmii http://mschool.kubsu.ru/

3. bubmuoreka nHGOPMAIMOHHBIX pecypcoB Kadeapsl HHHOPMALIMOHHBIX
obpasoBatenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBII apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa30BaTENbHBIE Pecypchl Kadeapsl HH(POPMAIMOHHBIX CHCTEM U
TexHosoruii B oOpazoBanun KyOI'Y u HayuHo-meronmueckoro >xypHana "IIIKOJIBHBIE
['OAbI" http://icdau.kubsu.ru/

6. Metoguyeckue ykazaHusi AJ1s 00y4aroLuXcs M0 OCBOCHUIO TUCHUILINHBI

[To kypcy nmpeaycMOTpeHO MPOBEACHUE JEKIIMOHHBIX 3aHATHH, Ha KOTOPBIX AAETCS OC-
HOBHOH CHCTEMaTH3UpPOBAHHBIM MaTepHal, J1a00paTOPHBIX 3aHATHH, B XOZE KOTOPBIX CTYJCH-
TaMU MPUOOPETAIOTCS U 3aKPEIUIAIOTCS OCHOBHBIC MPAKTUYECKU HABBIKM PELICHUS Pa3iHMuHbIX
3a/1a4, B TOM YHCJIE€ C IPUMEHEHUEM MOITYYEHHbIX TEOPETUUECKUX 3HAHUM, a TaKKe TPYIIIOBBIX
KOHCYJIbTALIUH.

Baxkneiimmm sTanoM Kypca sIBISIETCS caMOCTOsITeNNbHAs padoTta no aucuumiuHe. Camo-
CTOsITeNIbHAs paboTa CTYJIEHTOB SBISETCS HEOThEMIIEMOM YacThIO Ipolecca MoAroToBku. Ilof
CaMOCTOSITENIbHON pabOTOM MOHMMAETCs 4YacThb y4yeOHOW IMIaHUpyeMoW paboThl, KOTOpas BbI-
HOJHSETCS O 3aJIaHUI0 M MPH METOJMYECKOM PYKOBOJCTBE IpernojaBaress, Ho 6e3 ero Hemo-
CPEICTBEHHOTO y4acTHsl.

CamocrosTenbHas paboTa HampaBjeHa Ha YCBOCHHE CHUCTEMbl Hay4HBIX M Mpogeccuo-
HaJIbHBIX 3HAaHUHU, POPMHUPOBAHUS YMEHHUM W HABBIKOB, IPUOOPETEHHE OIBITA CAMOCTOSITENLHOM
TBOpueckoil nesrenbHocTH. CPC momoraer (opMHpOBaTh KyJIbTYpPY MBILIUIEHUS CTYIEHTOB,
paciupsATh O3HABATENbHYIO 1€ATEIbHOCTb.

Bunsl camoctosiTensHON paboThI IO KypCy:

a) 1O LEeJIAM: MOJIMOTOBKA K JIEKLHUSAM, K IPAKTUUYECKUM 3aHATHUSM, K KOHTPOJIBHON pado-
T€, K KOJJIOKBUYMY; IIOJITOTOBKA HAyYHOT'O JJOKJIAJIa U BBINIOJIHEHUE 3a1anuii no HIP.

0) Mo xapakTepy pabOTHI: U3yUEHUE JTUTEPATYPhl, KOHCTIEKTA JICKIIHI; TTIOMUCK JUTEPATy-
pel B OMOMMOTEKEe; KOHCIEKTHPOBAHUE DPEKOMEHIYEMOM JJIsi CaMOCTOSATEIBHOTO H3y4YEeHUs
HAay4YHOW JUTEPATYpPHI, pEIIeHrEe 3a7a4, TeCTOB; padoTa ¢ OOYJaOIIMMH U KOHTPOJIHUPYIOITUMHU
IpOrpaMMaMH.

Temarnueckoe nIaHUPOBAHUE CAMOCTOSITEILHON pabOThI CTYIEHTOB

Paznen Tema Conepxanue BOIIPOCOB TEMbI Bup patorsl
1 Beenenue B | MHOoxecTBa n onepanuu Hajy HuMu. Dynkuuu. | [Touck
aHaJIn3 Knaccet  ¢yuxmuit.  Onepauuu: — cykeHue, | HEOOXOAUMOMN
KOMIIO3ULMS,  anreOpandeckue  omnepauuu. | MHpopmauu
OnpeneneHye  MHOXKECTBAa  JIEWCTBUTENBHBIX | (CM.  CIIHCOK
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Pa3znen Tema CojaepsxkaHue BOIIPOCOB TeMbl Bun paéorsi
gucen. OrpaHWYeHHbIE MHOXKECTBA. TOdYHAs | TUTEPATYpPHI).
BEpXHSS WM HIKHASA TpaHb. Apupmernueckue | Pemenue
orepanuu HaJl YHUCIIAMU. Akcuoma | 3az1ad.
HEIIPEPBIBHOCTH.
2 IIpenen beckoHeyHO Manble mocienoBaTeslbHOCTH U uXx | Ilomck
byHKIIN CBOMCTB. IIpenen MOCJIEIOBATEIBHOCTH. | HEOOXOIMMON
CaolicTBa npenena: €IMHCTBEHHOCTh, | MH(pOPMaLUH.
anreOpandeckue  onepaluu,  HepaBeHCTBa. | M3yuenue
CaoricTBa: anreOpanyeckue olrepauuy, | JISKIIMOHHOTO
HEpABEHCTBA, KOMIIO3ULUSA. OKBUBAJIEHTHOCTb | MaTepuaa.
onpeaenenui npenena no Komu u no I'eitne. | Koncnektupos
Kpurepun CyILLIECTBOBaHUSA npenena | anue. Pemenue
IIOCJIEZIOBATEIbHOCTH. Kpurepun | 3anad.
CYLIECTBOBaHMS lim f(x). CpaBHeHue
X—a
0OECKOHEYHO MaJbIX. OKBUBaJIEHTHbIE
6eckoHeuHO Mauble. [ToHATHE 00 ACUMITOTHKE U
ACUMIITOTHYECKOM PA3JI0KEHUU.
3 [Ipocreiime | Tpuronomerpuueckue GyHkuuu. AcumnroTtuka. | [loBropenue
DMEMEHTAPHBIE | (nenerene a* paNHOHATbHEX i | [EKIHOHHOTO
bynxumm UppanroHanbHbIX X. CBOMCTBA. ACUMITOTHKA. Matepualia — n
Marepuana
y4eOHUKOB.
ITogroroBka
KOHTPOJIbHOM
pabote
4 Yucnossle Kpurepnii cxomumocTt, npusHak cpaBHeHUs. | [lonck
pAnsl Psanpl ¢ nmonoxxutenbHbIME 4wieHaMu. [Ipu3Haku | HE0OXoaMMOMn
Komm u [anamGepa. AOGCONIOTHO M YCIOBHO | HHGOpMAIUH.
CXOIAIIUECS PAIBL. Pemenne
3a/1a4.
5 HenpepriBable | HenpepbiBHOCTh  3neMeHTapHbIX — QyHKumid. | M3yuenue
byHKIIN [IpyHIMI ~ BIOKEHHBIX OTPE3KOB. [IpuMHIMN | JIEKIIMOHHOTO
bonenano-Beliepmrpacca. CaoiicTBa | MaTepuana H
HENpEephIBHBIX HAa 3aMKHYTOM OTpe3ke (yHKUUH. | MaTepuana
Touku pa3pbiBa, HENPEPHIBHOCTH MOHOTOHHON | y4€OHMKOB.
¢ynkuuu. HenpepbslBHOCTh 00paTHOH (yHKLNU.
[lepuognueckoe  mponoimxenue.  CBoicTBa
IIEPUOIOB.
6 Huddepenunp | Auddepenuupyemoctsb 51 npousBoaHas. | [Touck
yeMble Teopema 0 HauJy4dien JIOKaJIbHOM | HEOOX0IMMOMN
GbyHKIIIHI anmnpokcuManuu. Teopembl O TNPOU3BOAHBIX: | HHPOPMAIIUH.
anreOpandyeckre  Omepauud,  Kommosuuus, | Pemenue
obOpaTHas byHKIIHS. [TpousBogukIe | 3a1ay.
2JIEMEHTaPHBIX GbyHKIMN (BBIBOA no | ITonroroBka k
OTIPEJICTICHUIO). [TpounzBoaHbIE U | KOHTPOJIHHOU
muddepeHmansl BeICIIMX NopsakoB. Teopema | pabote
®depma, Jlarpamxka (Teopema Pommst). dopmyna
Tennopa. Pasnoxenue DJIEMEHTapHBIX
GbyHKIHUH.
7 ITpunoxxenuss | MOHOTOHHOCTB. JIOKAJIBHBIN DKCTPEMYM. N3yuenue wu




Pa3znen Tema CojaepsxkaHue BOIIPOCOB TeMbl Bun paéorsi
muddepennma | Beimmykimocts. HepaBencTsa. Pemenue MMOBTOPCHHE
JIBHOTO YPaBHEHHUH. JIEKLIHOHHOIO
UCYMCIICHUS Martepuaiga MU
Marepuana
Y4COHHKOB.
Pemenne
3a/ad4.

8 Heonpenenenn . [Touck

S Meerpan [lonatue nepBooOpa3HON M HEONPEAEICHHOI'O HEOGXOIUMOI
HWHTETpaJia. OcHOBHEBIE METOJIbI
uHpopMauu
uHTerpupoBanus. Tabnuua MHTErpUPOBAHUS.
WuTerpupoBanue  3IEMEHTApHBIX  (PYHKIHIA J(I;hiépaT;;zf)OK
allMOHaJIbHBIC UTOHOMETPUYECKUE
f(I];aBI/IHOJII/IHOMb,I). N ’ " | Pewenne
3a1a4.

9 Omnpenenennsbl | OnpenenenHslii uaTerpain. ®opmyna Herotona- | [louck

it uarerpan | JleitOnuma. CBoiicTBa  uWHTerpama. 3ameHa | HEOOXOAUMOM
NIEPEMEHHBIX B  OINpPENEICHHOM HHTerpaie. | HH(popMarum.
[IpubnuxeHHOe  BBIYMCICHHWE  HMHTErpayioB. | M3ydyeHue
®opmyna IPSIMOYTOJIBHUKOB, Tpaneuui, | JIEKIUOHHOTO
Cumrcona. Ornenka MOTPEIIHOCTH. | MaTepHala.
Wurerpansuble  cymmpl Pumana.  ®opmyna | Koncnektupos
Telnopa c OCTaTOYHBIM YJIEHOM B | aHHE.
uHTerpaiabHoil popme. MuTerpanbubiil npusHak | [loaroroBka
CXOAMMOCTH YHCIOBOIO PsJia. KOHTPOJIbHON
pabore
10 Hecob6ctBenns! | UnTerpansl ¢ OeckoHeyHbIMU Tpenenamu u ot | [loBropenue
€ UHTErpajibl. | HEOrPAaHUYEHHBIX GbyHKLIUH. CBolicTBa | JEKIHOHHOTO
HecoOcTBeHHBIX MHTerpanoB. Kpurepuit Komm. | maTepuana
AGcostoTHasT M YCIOBHas  CXOAMMOCTB. | MaTepuania
[Ipu3Haku CXOJMMOCTH. y4eOHUKOB.
11 ®yukuuoHans | Kpurepuii Komm paBHOMepHOlN cxonumocTH. | [Touck
HBbIE HenpepriBHOCTH npenena PaBHOMEPHO | HEOOXOAUMOMN

MIOCJIEAI0BATEND | CXOASIIEHCS MOCJeI0BaTeIbHOCTH | MH(POPMALIUH.

HOCTHU U psiibl. | HempepbIBHBIX (QyHKIU. Muterpupyemocts u | Ilonroroska k
T pepeHIMPyeMOCTh TpeeNbHON  (YHKIMU. | CAMOCTOSITEh
OyHKIMOHANBHBIA  psAiA W obiacTe  ero | HoM padote
CXOOUMOCTH. PaBHOMEpHasd CXOJUMOCTb.
HeoOxonuMmelii W [0OCTaTOYHBIA  MPU3HAK
paBHOMEpHOU CXOJUMOCTH. ITpuznak
Beiiepmtpacca.

12 OyHKIMH CkansipHO€E NPOU3BEACHUE, HOPMA, CXOAUMOCTD. | M3yuenue
Heckonbkux | Kpurepuit Komm. HenpepbiBHbIE (QYHKIMH. | TEKIIHOHHOTO
nepeMeHHbIX | CBOWCTBa HEMPEPHIBHBIX HA KOMMAKTe QYHKIMHA. | MaTepuaia H

[IpocTpaHcTBO HEMPEPHIBHBIX (PYHKIIUM. Marepuaia
y4eOHUKOB.

13 Huddepenuup | Cesa3zp  nuddepeniupyemoctu ¢ yacTHeiMU | [lomnck

YEMOCTh IIPOU3BOIHBIMH. CaoiicTBa | HEOOXOAUMOM
yHKImiT midpepenmmpyemocr: f + g, cf, f0g. | mHpopmamum.
HCCKOJIBKHX | Dopmyia KOHEUHBIX npupamennii, | PelleHue
ICPCMEHHBIX | [[pon3BogHass 1O HampasieHHio. ['paament. | 3a1ad.

[IpousBomnble ¥ nuddepeHnanbl  BBICHIUX

IlogroroBka k




Pa3znen Tema CojaepsxkaHue BOIIPOCOB TeMbl Bun paéorsi
MOPSIKOB. PaBencTBO CMEIIIAHHBIX | KOHTPOJIbHON
npou3sBoaubix. ®opmyna Teiinopa as f: R — R" | pabore
u f: R" — R. Teopema cymiecTtBoBaHus (METOJ
nocJeoBaTeNbHbIX Mpuommkennit). Teopema o
muddepeHIMpOBaHUM ~ HESBHOW  (DYHKITUH.

Teopema 06 ob6parHoii pyrkiMu. Heobxonumeie
U JOCTAaTOYHBIE YCIOBHS 3KcTpemyma. Meron
Jlarpanxa.
14 Wurerpansl, | HempepbIBHOCTS, nuddepeHnupyemMocTs, | U3yuenne  u
3aBUCAIINE OT | HHTEIpUpyeMocTb. HecoOcTBeHHBIE MHTErpalibl, | MOBTOPEHUE
napamerpa 3aBUCALLNE oT rnapamerpa. Kpurepuu | nekimoHHoro
CXOAMMOCTH. MaTepuaia
15 Kpatnbie Mepa ’Kopnana. CaoiicTBa KkpatHbiX | [Touck
UHTEerpanbl | uHTerpaigoB. CBeAeHME KpaTHOrO MHTErpajga K | HeoOXoIuMoi
MOBTOPHOMY. 3aMeHa NEPEeMEHHBIX B KpaTHOM | MHGOpMaIuu
unTerpane. [lpunoxxeHus KpaTHbIX UHTErpaioB. | (CM.  CIIMCOK
JTUTEPaTypPhl).
Pemenne
3aza4.
16 KpuBonuneiin | CBoiicTBa KpUBOJUHEHHBIX U TOBEPXHOCTHBIX ITounck
blE U uHTerpasioB. KpuBonauHenHble 1 HE00X0TUMOi
MOBEPXHOCTHBI | MOBEPXHOCTHBIE UHTErPAJIbl IEPBOIO U BTOPOro | HHGOpMAIUH.
€ MHTerpajsl | poja. N3yuenue
JIEKLHOHHOTO
Marepuana.
Koncnektupon
aHue.
ITogroroBka
KOHTPOJIBHON
pabote
17 OneMeHThI NuTerpansuble TeopeMsl ['aycca — IToBTOpEHME
teopuu nosis | Octporpajackoro, ['puna, Ctokca. JIEKIITHOHHOTO
He3aBucHMOCTh KpMBOJMHENHOIO MHTETpANIa OT | MaTepuaia M
KpHBOM. Marepuaia
y4eOHHKOB.
18 IIpencraBnenu | Pagmyc cxoguMocTth cTeneHHbIX psaAnoB u | [louck
€ QyHKIH dbopmyna Komm-Anamapa. | HeoOxo1umoi
psaamu JuddepeHuupoBanie U HUHTErpUpOBaHUE | HH(OPMALINU.
CTENeHHbIX psAaoB. Pasnoxenue ¢ynkuuit B | [loBTOpeHMe
crenneHHol  psia.  Psag  Teitmopa. Teopema | JIGKIMOHHOTO
€IMHCTBEHHOCTH. Pa3okeHHe 3JeMEeHTapHBIX | MaTepuaita M
¢byHKIMl B cTeneHHble psAnbl. Psag @ypbe. | Mmatepuana
MuHuManbHOe  CBOMCTBO  KO(DPUIMEHTOB | yUeOHUKOB.
®ypre. HepaBenctBo beccens. Jlemma Pumana. | Pemenne
WNurerpan [upuxiie. Teopema Benepurpacca | 3aaau.
o0 ammpokcuManuu HemnpepbIBHBIX (yHKiui. | [lonrotoBka k
Paencrto I[lapceBans. Paznosxenue QpyHKIuil B | KOHTPOJIBHOM
psan  @ypoe.  IIpeoOpazoBanue  Dypoe. | pabote
Onpenenenne W OPOCTEMIINE  CBOMCTBA.

[IpencraBnenne Gpynkuuii uaTerpaiom dypee.




B ocBoeHMM IHCHUIUIMHBI MHBAIMAAMM U JIMLAMH C OTPAaHUYCHHBIMU BO3MOXXHOCTSMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyalbHas y4yeOHas paboTa (KOHCYJIbTAllMM) —
JIOTIOJIHUTEIbHOE pa3bsiCHEHNE Y4eOHOro MaTepuaia.

WupuBuayanbHble KOHCYJIBTAllMM IO TPEAMETY SBISIOTCS BAaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUYEHHs U YCTAaHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0yYalomUMCS HMHBAJIHIOM WM JIMIOM C OrpaHUYCHHBIMHU

BO3MOXHOCTAMHU 300POBbA.

7. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne mo JuCuuIimae (MoayJir0)

HanmeHnoBaHue crienuaabHBIX OCHaIlEHHOCTh CHENUATbHBIX [TepeueHs JUIIEH3MOHHOTO
MOMENeHU I IOMEICHU I POrpaMMHOr0 00ecneyeHus!
Y4eOHbIe ayTUTOPUU it | Mebenb: yueOHas meOeIb Microsoft Windows
NPOBENCHUSI 3aHATHI JICKIIMOHHOTO | TeXHHYECKUE CPeICTBA OOYUCHUSL: Microsoft Office Professional Plus
tuna: 302H, 303H, 308H, 505a, | 3kpaH, mpoeKTOp
507a ObopynoBaHue: KOMOMHUpPOBaHHAs
(6emast MapkepHas M MeJOBas)
JIOCKa
YueOHbIC ayIUTOPUHN it | Mebenb: yaeOHas meOenb HET
MPOBEICHUS 3ansaTHil | ObopynoBaHKue: KOMOMHUPOBaHHAS
cemuHapckoro tuma: 307H, 310H, | (Oemast wmapkepHas W MeloBas)
312H, 314H, 318H JocKa
YueOHbIC ayIUTOPUHN it | Mebenb: yaeOHas meOeb HET
MPOBEICHUS TPYTHOBBIX n | O6opynoBaHue: KOMOMHUPOBAaHHAS
UHAUBUAYQJIBHBIX KOHCYJbTaluil: | (Oemas MapkepHas U MeloBas)
314H JIOCKa
YueOHbIe ayTUTOPUHU it | Mebenb: yueOHas mebeb HET
MpOBEICHUs TeKyliero KoHTpous u | O0opynoBaHue: KOMOMHUpPOBaHHAs
IIPOMEKYTOUYHOMI aTTecranuu:. | (6emas MapkepHas M MeJOBas)
302H, 303H, 307H, 308H, 310H, | nocka
312H, 314H, 318H, 506a, 507a
JUis  caMocToATENbHOW  paboThl  OOy4aromMxcs MPeAyCMOTPEHbl  IOMEIIEHHUS,

YKOMIUIEKTOBAaHHbBIE CHEIMAIM3UPOBAHHON MeOeblo, OCHAIlEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO MOAKIIOUEHUs K cetu «HTepHeT» U obecriedeHreM JO0CTyIa B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

OCHAIIEHHOCTH ITOMEIIEHUI IS
CaMOCTOSTENHHOM PabOTHI
o0yJaromuxcs

HaumeHoBaHue noMemeHun ais
CaMOCTOSATEIFHON PabOTHI
oOygarommuxcs

IlepeueHb AMIIEH3MOHHOTO
MPOTPaAMMHOTO 00ecTICUeHHS

Microsoft Windows
Microsoft Office Professional Plus

TTomerienue st caMOCTOSTEILHOM
paboThHI 00yJaromuXxcs (YUTAIBHBII
3an Hay4yHoit OnOImoTexu)

Mebenb: yaeOHas MeOeib
KoMmmexr  cnenuanuzupoBaHHON
MeOemH: KOMITBIOTEPHBIC CTOJBI
O6opynoBanue: KOMIBIOTEpHAS
TEXHHUKa C TOAKIIOUYEHHEM K
MHPOPMALMOHHO-
KOMMYHMKAIIMOHHOM
«HTepHeT» M IOCTYIIOM B
ANEKTPOHHYI0  HH(OPMAIIMOHHO-
00pa3oBaTeNbHYIO cpeny
o0Opa3oBaTenpHOH  OpraHM3aluHy,
BeO-KaMepbl, KOMMYHHKAI[IOHHOE
o0opynoBaHue, oOecreYnBaroIee
JOCTYm K  CEeTH  HHTEpHET
(mpoBogHOE COeIMHEHNE u
OecripoBOJHOE  COEJMHEHHE MO
texnonorun Wi-Fi)

CCTH

Microsoft Windows
Microsoft Office Professional Plus

ITomemnenune mist caMOCTOSATEIBLHOM
pabotbl oOy4varomuxcs: (aya.301H,

MeOGensb: yueOHast Mmebeb
KoMmiekr  cnenuajn3upoBaHHOM




309m, 320k)

MeOeIi: KOMITBIOTEPHBIE CTOJIBI
OO6opynoBanue: KOMITBIOTE€pHAs
TEXHHUKa C TOAKIIOYEHHEM K
nHpopManmoHHO-
KOMMYHUKaIIMOHHOHN cetu
«lHTEpHET» W JOCTYmOM B
3NEKTPOHHYI0  HH(OPMAIMOHHO-
00pa3oBaTeNBHYIO cpeny
00pa3oBaTeNbHON  OpraHW3aLUH,
BeO-KaMepbl, KOMMYHHKallMOHHOE
obopynoBanue, obecrednBaromee
JOCTyml K  CeTH  HMHTEpHeT
(mpoBoaHOE COEMHEHUE u
OecrpoBOfHOE  COEIUHEHUE IO
texaonorun Wi-Fi)




