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1 Hesm v 3a1auM U3yYeHU S TUCHMILUIMHBI (MOTYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDBI

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

LensMu 0cBOCHHS TUCHMILIMHBI «MaTeMaTHUeCKUi aHau3» SBISIOTCS (OPMHUPOBAHUE
MaTeMaTUYeCKOW KYyJIbTYpbl CTYICHTOB, (DyHIaMEHTajabHas MOATOTOBKA CTYACHTOB B 00JIaCcTH
MaTEeMaTUYeCKOro0 aHalIN3a, OBJIAJICHUE COBPEMEHHBIM amnmaparoM MaTeMaTHYECKOIro aHajin3a
JUIS  JTaJbHEWMINEr0 HWCIOJB30BaHWSA B JPYrHX O0JAacTSIX MAaTeMaTHYeCKOro 3HaHUS H
JTUCLUHUIIMHAX €CTECTBEHHOHAYYHOTO CO/IEPKAHUS.

1.2 3agaun AMCHUIIIMHEI

[Ipu ocBoeHMM qucHUIUIMHBI «MaTeMaTUYECKUIA aHAJIN3) CTABATCS CIEAYIOIINE 3aJauu:

BBIpabOTKa 00IEeMaTeMaTHUYEeCKOW KYJIBTYPhl: YMEHHE JIOTUYECKU MBICIUTD, MPOBOANTH
JIOKa3aTelIbCTBA OCHOBHBIX YTBEPXKICHUM, YCTaHABIMBATH JIOTHYECKHUE CBSI3HM  MEXIY
MOHATHUSIMHU, IEPEBOUTH 33/1a4M U UX PEUICHUS Ha SI3bIK CHMBOJIbHBIX BHIUUCIICHUH;

(dhopMUpOBaHHE 3HAHUW O NEHCTBUTEIBHBIX YHCIAX W ONEPAlMIX C JCHCTBUTCIBHBIMU
YHUCJIaMu;

(dbopMUpOBaHHE 3HAHUH O CBOKMCTBAX MPEACIOB IOCICIOBATCILHOCTEH W TIPEICIIOB
byHKIM;

OBJIaJIeHUE MeToaMt I GepeHIIMPOBaHUs PYHKINH OAHON U MHOTHX TIEPEMEHHBIX;

(hopMHUpOBaHWE  HABBIKOB  NpPHUMEHEHHS  JAUPPEPEHIUATBHOTO  HMCUHCICHUS K
WCCJICTIOBAHHUIO (PYHKIIMI U B TCOMETPUUYCCKUX IMPUITOKCHHSIX;

OBJIaJICHE OCHOBHBIMU METOJAMHU HHTETPUPOBaHUS (YHKIUN OJHOM U MHOTUX
MePEMEHHBIX.

[TonydyaeMble 3HaHHS JIe)KaT B OCHOBE MAaTEeMAaTHUYECKOTO OOpa30BaHUS U HEOOXOIMMBI
JUIsl TOHUMAaHUSI 1 OCBOCHHS BCEX KYPCOB MaTEMATHUKH, KOMITBIOTEPHBIX HAYK U UX MPHIOKEHUH.

1.3 Mecto aucuuminHbl (MOayJisl) B CTPYKType 00pa3oBaTe/IbHON NPOrpaMMbl

JucuuruinHa «MaTeMaTu4ecKuid aHanM3» OTHOCUTCS K Oa3zoBoi wactu bioka 1
"NucuuniauHel (Moaynu)" y4yeOHOro IjlaHa W SABIsAETCS 00s3aTeNbHOM aAucuuIIMHONW. B
COOTBETCTBUM C PAabOYUMM Y4eOHBIM IIJIAaHOM JUCIHMIUIMHA Hu3ydyaeTcs Ha 1-2 kypcax (1-4
CEMECTpBI) 110 04HOM opMe oOyueHus. Bua npoMexyToqHON aTTecTalluu: 3a4eT U SK3aMeH.

Mecto Kypca B HpodeccCHOHAIbHOM MOATOTOBKE OakajaBpa OIpPENeNseTcsl POJbio
MaTeMaTUYeCKOro aHajiu3a B (POPMUPOBAHMM BBICOKOKBAIM(DUIIMPOBAHHOTO CHEIMAIUCTA I10
HanpasieHuto «MaremaTuka». 11 ycremIHOro OCBOEHHS AMCLMILIMHBI JOCTATOYHO 3HAHUMI
HIKOJIBHOTO  Kypca aiareOppl M Havan aHanu3a. JlaHHas  UCUUIUIMHA  SBJISETCS
OCHOBONIOJIATAOIIEN U1 JaJbHEWINEro W3Y4YEeHHs JUCLUUIUIMH BBICIIEH MaTeMaTHKU.
MaremaTrueckuil aHanu3 UCHOJb3YyeTCd NpU H3yuyeHUU JudQepeHIuaNbHbIX YypaBHEHU,
KOMILJIEKCHOTO aHajin3a, Teopuu AudQepeHnnanbHbIX YpaBHEHUIH ¢ YaCTHBIMHM ITPOU3BOAHBIMH,
TEOPUU  HMHTETPAJbHBIX YpaBHEHUH, AuQepeHInanbHON TeOMETpUd U TOIOJIOTHH,
BapUAIMOHHOTO MCYUCIICHUS, PYHKIMOHAIBHOTO aHAIN3a, TEOPHU BEPOATHOCTEH, MPUMEHEHHUE
aHAIUTUYECKUX (PYHKUMN B 3ajjauax MEXaHUKH, METOJOB TeOpUU (QPYHKIUN B MAaTEMAaTUYECKOM
MOJIEJIMPOBAaHUH, HAYYHBIX OCHOB IIKOJIBHOI'O Kypca MaTEMaTHKHU.

1.4 IlepedyeHb MIaHMPYeEMbIX Pe3yJbTATOB O0OY4YEeHHUS] IO AUCHUILIMHE (MOAYJIO0),
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTAaTAMH 0CBOCHHS 00Pa30BaTeJILHOM IPOrPaMMBbI

N3yuenne paHHOW y4uyeOHOW JWCHMIUIMHBI HampaBiIeHO Ha (OpMUpPOBAaHUE §
00yYaromuXCcsl CIeTYIONMX KOMIIETEHIIUHI:

KOII 1 HAMMCHOBAHUC I/IHJII/IKaTOpa* JOCTHXXCHUA

PesynbTarel 00yueHus IO JUCTIMILTHHE
KOMIIETeHI[UU

OIIK-1 CnocoGeH npuMeHsITh GyHIaMeHTANbHbIe 3HAHUS, MOJYyYeHHbIe B 00/1aCTH MaTeMaTHYeCKUX U
(1J1M) eCTeCTBEHHBIX HAYK, H HCII0Jb30BATh HX B NPO()eCCHOHATBHOM 1eATeIbHOCTH

OIIK-1.1. TTpumeHnsier 6a30Bble 3HAHMS, |3HaeT CIOCOOBI PEIICHMs] TUIOBBIX 33734 C YYETOM




KOIL 1 HAMMCHOBAHUC I/IH,Z[I/IKaTOpa* JOCTHKCHUSA
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 NOJydeHHbIC 3HAHUS B APYTUX 00JACTIX
MaTeMaTHIeCcKOro 3HaHUA u JUCIUTUTMHAX

CCTCCTBCHHOHAYYHOT'O COACPIKAHUSA

Bnaneer HaBbIKaMH MMPUMCHCHUA MaTCMaTU4YCCKOIo
afmnapara B Jpyrux 00/1aCcTIX MaTeMaTHYECKOTO 3HAHUS U
JUCHUTUIMHAX €CTCCTBECHHO-HAYYHOI'O COACPIKAHUA

OIIK-1.2. OuenuBaeT u GOpMyIHPYET 3HaeT BO3MOXHBIC C(QEpbl, WX CBSI3U U MPHIOKCHHUI B
aKTyaJbHBIC U 3HAUUMBIC POOIICMBI IpyTuX  OOJNACTSIX  MareMaTW4ecKoro  3HaHUS U
(hyHIaMCHTAILHOW MaTeMaTHKH JIUCIUTUIAHAX €CTECTBEHHOHAYYHOTO Co/IepKaHuUs;

MIOCTaHOBKH KJIACCHYECKHUX 3a/1a4
Ymeer  ¢GopMynupoBaTh  aKTyalbHble W 3HaYMMBIE
mpobneMbl  (YHIAMEHTAIBHOW MaTeMaTWKu B 00IacTH
MaTeMaTHYeCKOro aHaIHu3a

Briageer HaBBHIKAMHM ~ OLICHMBAHUS  aKTyalbHOCTH U
3HAYMMOCTH IPOOJIEM MAaTEMAaTHYESCKOTO aHaIn3a

OIIK-1.3. AHanu3upyeT U NPUMEHSIET HABBIKU 3HaeT OCHOBHBIE MPUEMBI M METOABl HCCIEIOBAHUSA
BBIOOPA METOJIOB PEIICHUS 3aa4 (YHKIIMOHAIEHOTO aHAJIN3a
npodeccrnoHaNBHOM NEeITeNFHOCTH HAa OCHOBE YMeer kiaccHpUIMPOBATH 3aJadd, OOOCHOBBIBATH BBHIOOD
TEOPETHYECKNUX 3HAHUH METO/Ia MX PEIICHHS
Bnaneer HaBelkamMu BbIOOpa METONOB pEHICHUS 3a/1ad
npogeccHoHaTbHON JIESITENbHOCTH Ha OCHOBE

TEOPETUUECKUX 3HAHUU

ITK-1 Cnioco0eH pemiaTh akTyajJdbHble H BaskHbIe 321241 (PYHAAMEHTAJIBHON U NPUKJIAAHON MaTeMaTHKH

[IK-1.1. 3Haer OCHOBHBIC TOHATHUS, WIAEH U | 3HAET BOZMOXKHOCTH MOCTPOEHUS CTaHIAPTHBIX

MeTOABl  (YHIAMEHTAIBHBIX MATEMAaTHUYCCKUX | MAaTeMaTHYCCKHX MOJEJICH METOIaMU MaTeMaTHICCKOTO
JUCHUTUIAH IS pelicHHsT 0a30BbIX 3a/1a4 aHaJIn3a, BO3MOXKHBIC C(hephl UX TMPUITIOKECHHIHA

YMeeT UCrosib30BaTh CTaHAAPTHBIE MOICTH
MaTeMaTHYeCKOT0 aHaJIKM3a JIsl PEIICHUs TPUKIIATHBIX
3a7a4

Brageet HaBbIKaMU IPUMEHEHHU ST METOJIOB

QG GepeHINaTHPHOTO H HHTETPATEHOTO NCUHUCICHUS

[IK-1.2. [lemoHCTpHpYyeT yMeHHE COOUpPATh U 3HaeT METO/IbI NOTYYCHHE aKTyalIbHON HH(OpMAIHH 0
00pabaThIBaTh CTAaTUCTHYECKHE, MPUMEHEHHH CPECTB MaTEMAaTHIECKOTO aHAJIN3a
JKCIIepUMEHTAIIbHbIE, TEOPETHUECKHE JTAaHHBIE YMeeT CTpyKTypHUpPOBATh U 3aIHCHIBATH PE3YJIbTATHI
TIPH MTPOBEJICHUH HCCIIeI0BAaHUN 101 HCCIICIOBAaHUN B 00JIACTH MaTEeMaTHIECKOTO aHaII3a
PYKOBOJICTBOM 0OJIEE OTBITHOTO pabOTHUKA Brnaneer HaBbIKaMHu CO3/1aHMs CTAaHJAPTHBIX MOJIENIEH,
WCIIOJIb30BAaHMS OCHOBHBIX TEPMUHOB NPEIMETHOH 00s1acTn
IIK-1.3. VimeeTr HaBBIKM peLIEHUS 3HaeT OCHOBHbIE METO/bI PEIIEHUS 3a1a4 10
MaTeMaTHYECKHX 33]1a4, COOTBETCTBYIOIINX MaTeMaTHYECKOMY aHAJIU3Y
KBanM(UKaLUY, BOSHUKAIOIUX [IPU [IPOBEACHUU | YMeeT COCTaBUTh TIAaH PEIICHHUS 3a/1auH, T10100paTh
HAYYHBIX U IPUKJIQAHBIX HCCIEI0BAHUI COOTBETCTBYIOUTNH HHCTPYMEHTAPHH IS €€ PEeUICHUs
BrnayeeT HaBBIKaMHU peIISHHUS 33124 MaTEMaTHIECKOTO
aHaIm3a

Pe3ynbrarel 00ydyeHHs] TO AMCUMIUIMHE JOCTHTAIOTCA B paMKax OCYIIECTBIICHMS 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 JUCHUILINHBI

2.1 PacnipeaesieHne TPYAO0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO0mast Tpya0éMKOCTh JUCIMILTMHBI COCTABJIAeT 22 3a4eTHhIX emuHuIl (792 dgaca), ux
pacripesiesieHle o BuaaM paboT mpescTaBieHo B Tabnuie. O0yueHue BeaETcs TONbKO B OUHOU

dbopwme.



Bunsr padot Bcero 1 cemectp | 2cemectp | 3 cemectp | 4 cemectp
4acoB (gacser) (gackr) (gackr) (gacen)

KonrakTHas padoTra, B TOM 4HcJIe: 470 120,5 148,5 106,5 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
MIPAKTUICCKHUE 3aHATHS — — — — -
CEMHUHAPCKHUE 3aHATH — — — — -
HNuasi KOHTaKTHas pagoTa:
KoHTponb camocTosTebHOM padoTh
(KCP) 14 2 4 4 4
[Tpomexyrounas arrecranus (MKP) 2 0,5 0,5 0,5 0,5
CamocrosiTesbHast padoTa, B TOM 134,2 14,8 49.8 28.8 40,8
qucie:
[IpopaboTka 1 TOBTOpEHHE JIEKIIMOHHOTO
Marepualia 1 Matepuaia y4eOHHKOB U 61,4 6 18,8 10,8 15,8
y4eOHBIX TOCOOHIA
MOJITOTOBKA K JIADOPaTOPHBIM U 568 28 17 10 15
MIPAKTUICCKUM 3aHATHIM ' '
MTOJITOTOBKA K KOJJIOKBHYMAaM 28 2 8 5 6
ITonroroBska k TCKYIIEMY KOHTPOJIIO 22 4 6 3 4
Kourpouns: 187,8 44,7 53,7 44,7 447
IMoaroroBka K 3auety 40 10 10 10 10
[HoaroroBka k 9K3aMCHY 147,8 34,7 43,7 34,7 34,7
Obmas yac. 792 180 252 180 180
TPY10EMKOCTh B TOM YHcCJIe

KOHTAKTHAS 470 120,5 148,5 108,5 94,5

padora

3a4. el 22 5 7 5 5

2.2 ConepxxaHue QM CUMILTHHBI

Pacnpenenenne BumoB yd4eOHOU pabOTHI M HX TPYJOEMKOCTH TI0 pa3JieiaM JAUCIUTLTHHBI.
Paznenbl qucuuIuivHel, u3yyaemole B 1 cemectpe (oyHast popma o0ydeHus)

KomanuecTBo yacoB

A Breaynut
Ne HaumenoBanue paznenon YAHTOPHAA OpHas
Bcero pabora
pabora
J1 113 JIP CPC
1. Beenenne B ananms 20 6 12 2
2. [penen pyHKIMN 36,8 | 16 18 2,8
3. [Tpocreiimue reMeHTapHble GYHKIUH 30 8 20 2
4. HemnpepbiBHbIE HYHKIHH. 22 12 8 2
5. YucnoBsle paasl 20 8 10 2
HUTOI'O no pasoenram oucyuniurvl 128,8| 50 68 10,8
KonTtpons camocrosrensroi padotsl (KCP) 2
ITpomexytounas arrecrauus (MKP) 0,5
[ToaroToBKa K TEKYIIEMY KOHTPOIIIO 4
TToAroToBKa K 3a4eTy 10
TToaroToBKa K 3K3aMeHy 34,7
OO6m1ast TPYAOEMKOCTh 10 TUCIUILUINHE 180




Paznensl quciuminebl, n3ydaembie Bo 2 ceMecTpe (ouHasi hopMa 00yUdeHus)

KonmuectBo yacos
Bueayaut
Ne HaunmenoBanue paznenos AyRuTOpHaS op}?;m
Bcero pabota
pabota
J 113 JIP CPC
6. Junddepernnpyemsle GyHKIIH 44 20 16 8
7. [punoxerns auddepeHnnaIbHOro0 NCUUCICHIUS 31 10 14 7
8. HeomnpeneneHHslit mHTETpa 37,8 | 14 16 7,8
9. OnpeneneHABIH HHTETPaT 29 12 10 7
10. |HecoOcTBeHHBIEC HHTETPAJIBL. 20 6 8 6
11. |dyHKuMOHAIBHBIE OCIEI0BATEIBHOCTH U PSIBL 26 10 8 8
HUTOI'O no pazodenam oucyuniutul 187,8| 72 72 43,8
KonTtpons camocrostensroit padotsl (KCP) 4
IIpomexxyrounas arrecranus (MKP) 0,5
[oAroToBKa K TEKyIIEMy KOHTPOJIIO 6
IToaroToBKa K 3a4ety 10
[ToaroTOBKA K DK3aMEHY 43,7
OO0mast TPYAOEMKOCTb 10 TUCIIATUIHHE 252
Pasnens! qucuuninuHel, u3ydaeMele B 3 cemectTpe (ouHasi opMa oOyueHus)
KosmdecTBo yacos
Bueayaut
Ne HaumenoBanue paznenos AyaaTopHas opH};ﬂ
Bcero pabota
paboTa
JI 113 JIP CPC
12. |DyHKIMU HECKOIBKHX MEPEMEHHBIX 348 | 14 14 6,8
13.  |AuddepennppyemMocTs GyHKIMH HECKOJIBKHX MEPEMEHHBIX 47 20 20 7
14.  |MHrerpaisl, 3aBUCSIIHE OT IapaMeTpa 14 4 4 6
15.  |KpaTHble HHTETpajsl 32 12 14 6
HUTOI'O no pasoenram oucyuniurvl 127,8| 50 52 25,8
KoHnTposb camocrosrenbHoit pabotsl (KCP) 4
[Tpomexyrounas arrecrauus (MKP) 0,5
[ToAroToBka K TeKyleMy KOHTPOJIIO 3
[ToaroroBka K 3a4ery 10
[ToAroTOBKA K SK3aMEHY 34,7
OO6mmas TpyJ0€MKOCTh MO JUCIUILTNHE 180
Pa3nens! aucuuniauHel, u3ydyaeMele B 4 cemectpe (ouHas popma oOyueHus)
KoJsmyecTBo yacos
Bueayaur
Ne HaumenoBanue paznenon AyRuTOpHas Op}?;lﬂ
Bcero pabora
pabota
J 113 JIP CPC
16. |KpuBoimHEHHBIC M HOBEPXHOCTHbIE HHTETPAIBI 38 12 14 12
17.  |OnemMeHTHI TEOpHH MO 28 6 12 10
18. |[IpexncraBieHne QyHKIMNA piaamMu 60,8 | 18 28 14,8
HUTOI'O no pasoenam oucyuniurovl 126,8| 36 54 36,8
Konrpoiss camocrositensHo# pabotsl (KCP) 4
[Tpomexyrounas arrecraims (MKP) 0,5
[ToaroroBka K TEKyIeMy KOHTPOIIIO 4
IToaroroBka k 3a4ety 10
IToAroToBKa K 3K3aMEHY 34,7
OO0mmast TPyAOEMKOCTb 10 TUCIIATUIHHE 180

[Tpumeuanue: JI — nexmuu, [13 — mpaktuueckue 3ansaTust / cemuHapsl, JIP — nmaGopatopHble
saasaTusi, CPC — camocrositennpHas paboTa CTy/IeHTa



2.3 Conep:xaHue pa3iesioB U CHUITHHBI
2.3.1 3aHATHHA JEeKIMOHHOTO THIIA

HaumenoBanue pasgena
(Temer)

Temaruka 3aHsTHi / paboT

dopMa TEKyILIEro
KOHTPOJIA

BBenenue B ananus

CrtpykTypa TeopeM, HEOOXOAUMBIC U
JIOCTATOYHBIC YCIOBUS. JIOTHUECKNE CHUMBOJIBL.
[Ipenqmer MaTeMaTHYECKOTO aHAIIN3A.
MHoxecTBa U onepanuu HaJ HUMHA. QyHKyuu:
oToOpakeHus1, 00pa3, mpoodpas, rpaduk.
Krnacce! hyHKIMH: TOCTIET0BATEIBHOCTD,
4rcI0Bast GyHKINS, B3AUMHO OJJHO3HAYHOE
otoOpaxenue. Onepanuu: Cy>KeHue,
KOMIIO3HIIHS, aJreOpandecKue Oneparim.
OmnpeneneHre MHOKECTBA ICHCTBUTEIHHBIX
yucen. OrpaHnyeHHbIC MHOKeCTBA. TouHas
BEPXHSSA M HUXKHSS rpaHb. ApudmMeTrnueckue
OTepalliy HaJl YUCIIaMU. AKCHOMA
HEMPEPBIBHOCTH.

YO

[Ipenen pynkuuu

beckoHneyHo Maiblie Mociae10BaTeIbHOCTH
CaoiicTBa 6eckoHedHO MabIX. [Ipemen
nocnenoBareabHOCTH. CBOMCTBA Mpeena:
€MHCTBEHHOCTbD, AIre0paniecKue orneparuu,
HepaBeHcTBa. [IpenenpHas Touka. beckoneuno

Masble GYHKIMH MIPU X — d, lim f (X) .
X—a

CaoiicTBa: anredpandeckue onepanuu,
HEPaBEHCTBA, KOMIO3UIUs. DKBUBAJIIEHTHOCTh
onpexaeneHun npeaena no Komwu u no I'eiine.
Kpumepuu cywecmeosarnus npedena
nocneodosamenbHocmu. Ipeiesl MOHOTOHHOMN

IOCJIEI0BATEIILHOCTH, lim Xq lim X
N—00 n—o

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

nN—o0 n—o0 n—soo

Kpurepuu cymecrsosanus lim f(x) —
X—a

aHAJIOTU KPUTEPUEB IS TTOCIIEIOBATETLHOCTEH.
CpaBHeHHMEe O€CKOHEUHO MalbIX, «O», «0».
DKBUBaJICHTHbIE OeCKOHEUHO Manbie. [loHsTHe
00 aCUMITOTHKE U aCHMITTOTUIECKOM
pa3NOKEHUH.

IIpocreiimne
JJIEMEHTapHbIE

byHKIIUA

Tpuronomerpruyeckue GyHKIMH. ACUMOTOTHKA.

X
Ompenenenne & uis pallHOHATIBHBIX U
MppalMoHANIBHBIX X. CBOMCTBA. ACHMITOTHKA.

[IK

HenpepriBabie
byHKIIUA

HenpepbIBHOCTH 371€MEHTapHBIX (PYHKITHIA.
[IpuHnu BoKeHHBIX OTPE3KOB. [IpuHIMI
Bbonsnano-Beliepmtpacca. ColicTBa
HENpPEepBIBHBIX Ha 3aMKHYTOM OTpE3Ke
(GyHKIMH.

Monomonnvie ¢ynkyuu. Touku pa3pbiBa,
HENPEePbIBHOCTH MOHOTOHHOM (DYHKIIMH.
HenpepbiBHOCTS 00paTHON (YHKIIHMH.

YO




HaumenoBanue pazgena
(Temsr)

Temaruka 3aHsTHi / paboT

®dopma TeKyIIero
KOHTPOJIS

Ilepuoouueckue gynxkyuu. Ilepnoaudeckoe
npopomkeHne. CBoCTBa MEPHOIOB.

YucnoBble psibl

Kpurepuii cxoqumocTu, MpU3HAK CPaBHEHUSI.
Psapnpl ¢ monmoxurensHbiMH uiieHamu. [IpusHaku
Komu u Jlamambepa. AGCOTIOTHO U YCIIOBHO
CXOJSIIHUECS PSIBL.

[IK

Huddepenmupyembie
byHKIIUN

JuddepeHunpyeMocTsb 1 MPOU3BOIHAS.
Teopema 0 HauTy4IIEl JIOKAIBHON
anmpokcuManuu. TeopeMbl O MPOU3BOJHBIX:
anredpanvecKkue onepanny, KOMIO3HIIMS,
obpatHas pyukmnus. [IpousBoanHbie
aseMeHTapHbIX QyHKIMHA. [Ipon3BoaHbIC U
nuddepeHIanbl BEICIINX MOPSAKOB. Teopema
®epmMa, Jlarpanxa (ciencrsue — reopeMa
Ponnst). ®opmyna Teitnopa. Paznoxenue
AJIEMEHTapHbIX (PYHKIHH.

YO, MJL, K

[Ipunoxenus
muQepeHIaIbLHOrO
VCYUCIICHUS

MOHOTOHHOCTD. JIOKQJIBHBIN 3KCTPEMYM.
Beimyknocts. HepaBencrtsa. Pemenue
YpaBHEHUH.

YO

Heonpenenennsiit
UHTErpal

ITonsTre TepBOOOPA3HON M HEOIPEIEIEHHOTO
nHTerpana. OCHOBHbIE METO/bI: TMHEHHOCTD,
MIOJICTAaHOBKA, 110 YacTsM. Tabmuna
uHTerpuposanus. UuterpupoBanue
3JIEMEHTapHBIX PYHKUIMH (pallOHAJIbHBIE,
TPUTOHOMETPUYECKHE, KBA3UIIOJHUHOMBI).

YO

OrnpeneneHHbIN
WHTErpat

Onpenenennblii uarerpai. @opmyna Herorona-
Jleii6nuna. CoiicTBa MHTErpaa: MHTerpal —
JINHEWHBIH, TIOJIOKUTENIbHBIN, OTPaHUYECHHBIN
¢GbyHKIMOHAJ. 3aMeHa MEPEMEHHBIX B
omnpeeneHHoM uHrerpaie. [Ipubnmxennoe
BbIYMCIICHHE UHTETpanoB. Dopmyna
MPSIMOYTOJIbHUKOB, Tpaneunuii, CuMIicoHa.
Onenka norpemwHocTy. IHTErpanbHbeie cyMmbl
Pumana IIpunoxenus narerpana:
F€OMETPUUYECKHUE, MEXaHUYECKHE, OIIPEIEICHUE
¢ynxuit ®opmyna Teinopa ¢ 0cTaTOUHBIM
YJIEHOM B MHTErpaJIbHOM (hopme.
NHTerpaibHblii MIPU3HAK CXOTUMOCTH
YHUCJIOBOIO psija.

YO

10.

HecoOcTBeHHBIE
VHTETPAJIbI.

WuTerpansl ¢ 6eCKOHEUHBIMU NIPEeNiaMH U OT
HeOorpaHUYeHHBIX QyHKIMM. OnpenenaeHus.
ITpumepsl. CBOMCTBa HECOOCTBEHHBIX
unTerpanoB. Kpurepuii Komu. AGcomtoTHas u
yCIIOBHAsl CXOAUMOCTb. [Ipru3HaKu cXOAUMOCTH.
['maBHOE 3HaU€HNE HECOOCTBEHHOT0 MHTErpaa

IIK

11.

@OyHKIIMOHAIbHBIE
H0CJIEI0BATEIBHOCTU U
psbIL.

IMpoctpanctBo Cla;b]. PaBHOMepHas
CXOJIMMOCTB, KpuTepuil Komm paBHOMEpHOM
cxoaumocTu. HempepbsIBHOCT mpezena
PaBHOMEPHO CXOJAIICHCS MOCIEI0BATEIbHOCTH

HenpepbIBHBIX pyHKIMA. IHTErpupyemMocTs u

[IK




HaumenoBanue pazgena
(Temsr)

Temaruka 3aHsTHi / paboT

®dopma TeKyIIero
KOHTPOJIS

mudpepeHIMpPyeMOCTh MPEaeTbHON PYHKITUH.
OyHKIIMOHAIBHBINA Psil M 007aCTh €ro
cxoaumocTu. PaBHOMepHas CXOAUMOCTb.
Heo0xoanMelii 1 T0OCTaTOYHBIN NPU3HAK
paBHOMEpHOU cxoaumocTu. [IpuzHak
Beiiepmrpacca.

12.

DyYHKIUH HECKOJIBKUX
MEPEMEHHBIX

Jluneiinoe npocrpanctBo R". CkamspHoe
IIPOU3BEIECHNE, HOPMA, CXOUMOCTb.
OxkpectHocTu. [Ipenenbubie ToUkH. OTKPBITHIE
U 3aMKHYTbIe MHOXecTBa. OTOOpaxeHus R" B
R™. Asnrebpanveckue ornepaiuu, KOMIO3HIIUH,
obparHoe oroOpaxkenue. [Ipenenst GpyHkuuii B
R". Kputepuii Korm. HenpepbiBHbIC (DYHKITHH.
CBolicTBa HENPEPHIBHBIX HA KOMIIAKTE
¢dbynkuii. [IpocTpaHCTBO HEMPEPBIBHBIX

(GyHKIHH.

[IK

13.

HuddepenunpyeMocTb
(GyHKIHN HECKOIBKUX
MIEPEMEHHBIX

Huddepennupyemocts f: R" — R™. Ciyyaii

m =1, u n=1. Yactasle npousBoaubie. CBA3b
T pepeHIPyEeMOCTH ¢ YACTHBIMU
npou3BoHbIMU. CBOMCTBa
mbdepenmmpyemoctu: f+ g, cf, 09
DopmyJia KOHEYHBIX IPUPALLECHUM.
[IpousBosanas no HanpasieHuro. [ paaneHT.
IIpouzBonHbie U 1udhepeHIaIbl BEICIIMX
MOPSAKOB. PaBEHCTBO CMEIIaHHBIX
npou3BoaHbIX. PopMmyiia Telnopa 1

f: R - R"u f: R" - R. HestBHBIE hyHKINU.
Teopema cymecTBoBaHuUS (METOJ
TOCJIeI0BaTeNbHBIX NMpUOMkeHuii). Teopema o
I QepeHIIMPOBaHNN HEABHOM (DYHKIIMH.
Teopema 06 oOpaTHO# QyHKIHMU. DKCTpeMyM f:
R" — R. Heobxoaumsie ycnoBus. JlocTaTouHble
ycioBus. [lonarue 00 ycioBHOM 3KCTpeMyMeE.
Meron Jlarpanxa.

VO, K

14.

WNHrerpaisl,
3aBUCALLNE OT
napaMmerpa

HuTerpanel, 3aBucAIne OT napameTpa:
HENPEepbIBHOCTH, TU(PPEepeHIINPYEMOCTb,
uHTerpupyemocts. HecoOCTBEHHBIE MHTETpAIBI,
3aBUcCsALIME OT napamerpa. PaBHomepHas
cxoauMocts. Kputepun. HTerpupoBanme u
muddepeHpoBanue. DUIepoBbl HHTETPAJIBL.

[IK

15.

Kpatuble unTerpansl

[onstue nnomaau. Ksanpupyemsie Gpuryps.
O6bveM. Mepa Xopaana. Onpenenenue u
MIPOCTENIINE CBOWCTBA KPATHBIX UHTETPAJIOB.
CBeneHue KpaTHOTO UHTETpajia K IOBTOPHOMY.
3amMeHa IEPEMEHHBIX B KPATHOM MHTErpaIe.
[Ipuiio>keHHsl KpaTHBIX MHTETPAJIOB.

IIK

16.

KpuBonunelinbie n
IIOBEPXHOCTHBIE
WHTETPAJIbI

Kpussie. Cnpsmiissemsie kpussble. [IponsBognas
JUTMHBI T1aJIkoi kpuBoil. KpuBosnnuuelinbie
unTerpansl. Onpeaenenue, npumepbl. CBs3b
HMHTErPaJIOB IIEPBOT0 U BTOPOI0 poja.

YO




HaumenoBanue pazgena
(Temsr)

Temaruka 3aHsTHi / paboT

®dopma TeKyIIero
KOHTPOJIS

[Ipocreiimue cBoiicTBa. [loHsATHE MOBEPXHOCTH.
Kacarenbnast u Hopmans. OpueHTarnus.
[Tnomanp noBepxHoctu. [loBepxHOCTHBIE
MHTErpaibl IEPBOrO U BTOPOrO POJa.
Onpenenenusi, IpUMEPhI, CBOMCTBA.

17. | DnemeHTHI TeOpHU
oISt

CkasisipHble U BEKTOpHBIE 110J1s1. OCHOBHbBIE
muddepeHraIbHbIe OTIEPaTOPHI.
Hurerpanbusie Teopemsl ['aycca —
Octporpanckoro, ['puna, Ctokca.
HesaBucuMocTh KpUBOJIMHEHHOTO UHTErpaja OT
KPUBOM.

YO

18. [IpencrasieHue
GyHKIMHA psiaMu

Crenennsle psabl. Onpenenenue. Paguyc
cxoaumoctu u popmyna Komu-Anamapa.
Anrebpanyeckue oneparuu Haj pslaMi.
HuddepenunpoBanre U UHTETPUPOBAHUE
CTETIEHHBIX ps10B. Pasnoxxenne GyHKuni B
creneHHou psa. Psapg Teinopa. Teopema
€IMHCTBEHHOCTH. Pa3iiokeHune 3J1eMEHTapHbIX
¢dbyHKIMi B crenennble psaabl. OnpeaeneHue
psna @ypee, OCHOBHBIE 3a1a4i. MUHUMaIbHOE
cBOIcTBO K03 duneHToB Oyphe.
HepasenctBo beccens. Jlemma Pumana.
Nurerpan Jupuxie. Cxonumocts psga Oypre B
TO4Ke. PaBHOMEpHas CXOAUMOCTb. | 1agKoCcTh
U CKOpPOCThb cXoAauMocTH. Teopema
Beitepmtpacca 00 anmpokcuManuu
HenpepbIBHBIX QyHKIMA. CXOAUMOCTh B
cpeaneM psaga @ypwe. PaBencrso [lapcesais.
Paznoxenue ¢pynkunii B psag @ypwe. Pag Oypre
JUTSL IPOU3BOJIBHOTO TPOMEKYTKA.
KommniekcHas gpopma psaa Dypse.
[IpeobpazoBanne dOypre. OnpenencHue u
npocrenue ceorctsa. [Ipencrasinenue
¢byskiuil uaTerpasoM Oypre. [punoxenus.

YO

[Ipumeuanue: yctHbii omnpoc (YO), mposepka koHcmekTa (IIK), maremaTmueckwuii
muktanT (M), komnoksuym (K).

2.3.2 3aHATHA CEMUHAPCKOI0 TUNA (J1a0opaTopHbIe padoThI)

HaumenoBanue paznena

dopma TeKyIero

HEINPEPBIBHBIC

IIpenen nocnepoBarenbHOCTH. MIX CBOICTBA.

Ne (Temb1) Temaruka 3ausTuii / padot KOHTpOLS
1. | BBencHwue B aHATH3. MmuoxectBa. Onepanuu HaJl HUMH.
DYHKIMU U UX OrpanndeHHbIE MHOXKECTBA. TOUYHBIE TPaHU.
rpaduku dyHKIMU: 00pa3, mpoolOpa3s, onepaluy HaJl 113, KP
¢bynkuusamu. O6patHas pynkuus. [Ipocreiimme ’
aneMeHTapHble QyHkuuu. [Toctpoenue
rpaduKoB QyHKITH.

2. | Tlpenen dpyHKIwH, beckoHEeYHO MaJIbIe MOCIEI0BATEIBHOCTH. VO. KP




byHKIIUN

Bbeckoneuno mansie ¢pynkiun. [peaen
¢bynkuun. Mx cBoiictBa. Beruucinenue
npeznenoB. HenpepbiBHbIE PYHKINT U UX
CBONCTBA.

YHucnoBble psbl

Psinp1. HeoOxonumbli pU3HAK CXOAUMOCTH
psana. [Ipusnak cpaBuenus. [Ipuznaku
HNanambGepa u Komm. AGCONIOTHO U YCIIOBHO
CXOJISIIIUECS PAJIBIL.

13, CP

IIpousBogHas u ee
IIPUMEHEHUE

[IpousBoaHas. TexHrKa BIYUCICHUS
pou3BOHBIX. [Ipon3BOAHBIE BEICIIMX
nopsakoB. @opmyna Tennopa. MccnenoBanue
(YHKIIHIA: MOHOTOHHOCTD, JIOKATbHBIH
IKCTPEMYM, BBIITYKIIOCTh; MOCTPOCHHE rpaduka.

JlokasaresbcTBO HEPABEHCTB.

YO, KP

Heonpenenennsiit
UHTErpanl

Tabnuna unrerpanos. UHTerpupoBanue
3aMEHOI MepeMeHHO, UHTETPUPOBAHUE 110
yacTsaM. HTerpupoBaHrue OCHOBHBIX KJIaCCOB
GbyHKIMI: palliOHATbHBIX,
TPUTOHOMETPUUECKUX, KBA3UMHOT OUJICHOB,
UpPpalMOHANBHBIX. TeXHIKA BHIUMCICHHUS
UHTETPaJIOB

A3, YO, KP

OnpeneneHHbli
WHTErpa

®opmyna Herotona-JleiOHuma.
NHTerpupoBanue 3aMEHON IIEPEMEHHBIX U 110
qacTaM. [Ipunoxenus onpeneneHHoro
uHTerpana. HecoOCTBEHHBIE HHTETPATBI.
[Tpu3naku cxoauMoctu. AGCONMIOTHAs
CXOJIUMOCTB.

YO, MJI, K

HecoOcTBeHHBIE
HMHTETPAJIbI

WuTerpansl ¢ 6eCKOHEUHBIMU NIPEeNiaMH U OT
HeorpaHuYeHHBIX QyHKIMH. [Ipu3Haku
cXoauMocTu. [ 1aBHOE 3HaYeHHE
HecOOCTBEHHOT0 UHTErpaja. AGCOIIOTHAS U
YCJIOBHAsI CXOAUMOCTb.

A3, CP

NOoCICAOBATCIBbHOCTU U

QyHKINOHAIbHBIE

pAIBI

PaBHOMEpHAs cXOAMMOCTH
MOCTIeI0BATEIbHOCTH HEMPEPHIBHBIX ()YHKIIUH.
OyHKIMOHAIBHBIN psAJ U 00J1aCTh €T0
cXxoaumocTu. PaBHOMEpHas CXOAMMOCTD.
ITpusnak Beiiepmrpacca.

YO

DyHKIMU MHOTUX
MePEMEHHBIX

I[Tpoctpanctso R", Hopmel B R", mapsr.
CxomumocTs B R". Knnaccugukanus Touex,
OTKPBITHIE U 3aMKHYTbIe MHOXecTBa. DyHKIMH
MHOTHUX nepeMeHHbIX. KoMmno3urus, oopatHoe
otoOpakeHue. Beruncnenue npeaenos.
HenpepsiBHOCTE. PaBHOMEpHas
HENPEPBIBHOCTD.

13, KP

10.

Huddepenumpyembie
byHKIIUA

Huddepenuupyembie pyHkunu. YacTHbIe
npou3BoaHbIC, MU depeHmar.
JuddepeHunpyemMocTb KOMITO3UIHH.
IIpou3sBoaHas o HanpasiieHuto. [Ipon3BoHbIE
U ¢ depeHranbl BBICIINX TOPSIKOB.
®opwmyna Teitnopa. Teopema Jlarpanxa.
DKcTpeMyMbl PYHKIIUI MHOTUX MTEPEMEHHBIX.

YcnoBHbll 3kcTpemyM. Hanbonbiee u

YO, KP




HaMMEHbIIIEe 3HAUEHUS HETTPEPBIBHBIX (QYHKIIUI
Ha koMnakre. HesiBHbIe pyHKIIUN
11. WuTerpaisl, WuTerpainsl, 3aBUCAIINE OT TapaMeTpa.
3aBUCSIINE OT HenpepbIBHOCTB, ITpeAEIIbHBINA IEPEXO,
napaMmerpa muQepeHIPyeMOCTh, HHTETPHUPYEMOCTb. CP
Cxogumocts. HecoOcTBEHHBIE MHTETpaIbI,
3aBHCSIIIME OT apaMeTpa.
12.| Kparnbie unrerpanst |[loBTopHBIC HHTErpasbl. PaccTaHOBKa IpenenoB
WHTErpUPOBaHUs. BeluncieHue 1BOMHBIX
UHTETPAJIOB CBEIEHUEM K ITIOBTOPHBIM. 3aMeHa KP
IIEPEMEHHBIX. TPONMHBIC HHTEIPAJIBL.
IIpunoxeHus KpaTHbIX UHTEIPAJIOB:
BBIUMCIICHHUE IJIOMIAJICH U 00HEMOB.
13.| KpuBonuneiinsie 1 | KpuBonuneiinbie nHTErpaibl. [IoBepXHOCTHBIE
[IOBEPXHOCTHBIE unTerpansl. KacarenpHas miockocts. Teopus vO. KP
MHTETpaJIbl. DJIEMEHTBI nois. [IpunoxxeHne KpUBOIMHEHHBIX U ’
TEOpUH NOJIs MIOBEPXHOCTHBIX UHTETPAJIOB.
14| TlpencraBneHue OyHKIMOHANBHBIE PsIbl. PaBHOMEpHas
byHKIMN paaamMu CXOAMMOCTb TI0CJIEI0BATEILHOCTEN U PSIOB.
IIpuznak Beiiepmtpacca. CTeneHHbIE psJibL. KP
Paznoxenne ¢pynkuunii B psia Teitnopa. Psast
Dypsbe.

[Tpumeuanue: yctHelii onpoc (YO), nomamnee 3ananue ([3), kontponbsHas padora (KP),
camocrostenpHas padora (CP), matemarnueckuii auxtant (M), kosmoksuyMm (K).

2.3.3 [IlpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)

He npenycMoTpeHsl.

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSTeJIbHOI PadoThI
o0y4yamuxcs M0 AMCHUILIAHE (MOLYJII0)

Buxg CPC

Hepequb y‘IC6HO'M€TO,I[I/I‘IeCKOFO obecrneueHus JUCHUIIIWHEI I10
BBIIIOJIHCHUIO CAMOCTOSITSILHOM pa6OTI>I

[MoaroroBka k Tekymemy
KOHTPOJTIO

1. Meroanueckue ykazaHHs JUIS TOATOTOBKM K 3aHATHSM JIEKIHOHHOTO H
CEeMHUHApCKOTO THMHa. YTBep)KAeHbI Ha 3acemannn CoBera (axynbTeTa
MaTeMaTHKH 1 KoMIbioTepHBIX Hayk @PI'BOY BO «Ky6I'Y». ITpoTokon Ne 5
ot 05 mas 2022 r.

2. Meroauyeckue yKa3aHHs IO BBIMOJHEHUIO CaMOCTOSITEIBHONW pPabOTHI
oOyuaromuxca. YTBepkaeHsl Ha 3acemanumu  Coera  ¢akynpTeTa
MaTeMaTHKH 1 KoMIbloTepHBIX Hayk @PI'BOY BO «Ky6I'Y». ITpoTokom Ne 5
ot 05 mas 2022 r.

3. Meroauyeckne yKa3aHUs 10 HCIIOJIL30BAHUIO MHTEPAKTHBHBIX METOIOB
oOyuenus. YTBepkaeHsl Ha 3acenanun CoBera (akysibTeTa MaTeMaTHKU U
koMibioTepHbIX Hayk PI'BOY BO «KyoI'Y». [Iporokon Ne 51 or 05 mas
2022 .

4. Meroauyecknue yka3aHUsl 10 HMOATOTOBKE 3cce, pedeparoB, KypPCOBBIX
pabot. VYr1Bepxknaenol Ha 3acemannu CoBera (akyiabpTeTa MaTeMaTHKH M
komnbioTepHEIX HayK PI'BOY BO «KyOI'Y». IIpotokonm Ne 51 ot 05 mas
2022 .

Brimonaenue 1abopaTopHBIX
paboT M pacyeTHO-
rpadudecKnx 3aJaHui

1. Meronndeckue yKa3zaHWs TII0 BBIMOJTHEHHUIO JIa0OpAaTOPHBIX pPadoT.
YrBepxnensl Ha 3aceganmu  CoBera  (akynpTeTa MaTeMaTHKH H|
komnbpioTepHbIX Hayk PI'BOY BO «Ky0oI'Y». IIpotokox Ne 5 ot 05 mas
2022 r.

2. Meroauyeckue yKa3aHUsl 110 BBINOJHEHMIO pacueTHO-Tpaduueckux




3agaHuid. YTBepxkaeHbl Ha 3acemanun CoBera (akyiabTeTa MaTeMaTHKH U
komibioTepHblx Hayk PI'BOY BO «KyoI'V». IIpotokon Ne 5 or 05 mas
2022 .

Y4eOHO-MeTOoIMYeCKHe MaTepHalibl JUIsl CAMOCTOSTENBHONW PabOThl OOYYarOUIMXCS W3
Yrcila UHBAJIMJIOB U JIML C OTPAaHMYEHHBIMH BO3MOKHOCTAMHU 310poBbs (OB3) mpenocrasnstorces
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH()OPMAITIH:

Jlist 11 ¢ HapyIeHUSIMU 3pEHMSL:

— B [1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI'0 TIOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha si3bike bpaitns.

JIyist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B mieyaTHoU hopme,

— B (hopMe 3JIEKTPOHHOI 0 IOKYMEHTA,

— B (opme ayamnodaiina.

JlaHHBINA TepeyeHb MOXeET ObITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0yJarouuxcsi.

3. OOpa3oBaTesibHbIe TEXHOJIOTMH, NPHMeHsieMble NPH OCBOCHMH JIUCHUILINHBI
(MmonxyJis)

B Xozme wu3ydeHHs JUCHUIUIMHBI TNPEIyCMOTPEHO MCIOJIb30BAaHUE  CIIEAYIOLIUX
00pa30BaTeNbHbIX TEXHOJIOTHIA: Ta00paTOPHBIE 3aHATHS, CAMOCTOSITENIbHAS paboTa CTYIEHTOB.

KoMmeTeHTHOCTHBIM MOJAXO0Jl B paMKax IpEenoJaBaHusl JUCLMIUIMHBL pealu3yeTcsl B
UCIIOJIb30BAaHUU HWHTEPAKTUBHBIX TEXHOJOTHUH M AaKTHUBHBIX METOJOB: pa300opa KOHKPETHBIX
CUTYyallui, aHaJIu3a MeAarorn4eckux 3a/1ad, B COUETaHUU C BHEAYAUTOPHON paboTOI.

NudopmanonHble  TEXHOIOTUH, TpPUMEHSEMblE TPU W3YYCHUHU  JUCIMILTUHBI:
UCIIOJIb30BaHWE  HMH(MOPMALMOHHBIX  PECYpCcoOB,  JOCTYNHBIX B HMH(OPMAIMOHHO-
TEJIEKOMMYHUKALIMOHHON ceTh MIHTepHeT.

AnanTtuBHble  OOpa3oBaTeNbHBIE  TEXHOJOTHUH, NPUMEHSEMble MpPU  U3Y4YEHUU
JUCUUIIMHBI — JUIsl  JIMI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 370POBbS IPEIyCMOTpPEHA
OpraHM3alys KOHCYJIbTALUN C UCTIOIb30BAaHUEM SJIEKTPOHHON MOYTHI.

CamocrosTenbHass paboTa CTYIEHTOB SIBISETCS HEOThEMJIEMON YacThiO Ipoliecca
noarotoBku. [log camocTosTenbHOM pabOTON TOHUMAETCS YacTh Y4eOHOW TIIaHUPYyeMOu
paboThl, KOTOPast BBIMOIHAETCS 10 33aHUI0 U IPH METOIUYECKOM PYKOBOJICTBE MpENogaBaTes,
HO 0€3 ero HemocpeACTBEHHOTO Y4acTHs.

CaMocrtosiTennbHasi paboTa HampaBieHa Ha YCBOGHHE CHCTEMbl HAy4dHBIX U
npoecCHOHANBHBIX 3HAHWM, (OPMHUPOBAHUS YMEHMM UM HABBIKOB, NPHOOpPETEHHE OIbITa
camMocCTosITeNNbHOW  TBOpueckod aestenbHocTH. CPC  momoraer (opMupoBaTh KyJIbTYpy
MBIIUIEHUSI CTY/IEHTOB, PACIIUPATh MO3HABATEIBHYIO JIEATEIbHOCTD.

Buzsl camocTosTensHON paboThI IO KypCy:

a) no uenam: K 1a0OpaTOPHBIM 3aHIATHUAM, K KOHTPOJIbHOM paboTe, K 3auery,
BBINIOJIHEHNE UH/IUBUAYaJIbHBIX KOHTPOJIbHBIX 3aJJaHUM;

0) no xapakmepy paéomol: N3y49CHHUE JTUTEPATYPHI; MMOUCK JUTEPATYPhl B OMOINOTEKE;
KOHCIIEKTUPOBAaHUE PEKOMEHAYEMOW JJI1i  CaMOCTOSITEIBHOTO  M3YyYEHUS TEXHUYECKON
JUTEpaTyphl; pelieHre 3a1au.

JUig I ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 30POBbsI IIPEIYCMOTPEHA OpraHU3alusd
KOHCYJIbTAIMH ¢ NCIIOJIb30BaHUEM JIEKTPOHHOM MOYTHI.



4. OueHo4YHbIE CPeCTBA AJIS TEKYLIEro KOHTPOJISl YCIIeBAeMOCTH U NMPOMEKYTOYHOM
aTTecTalMu.

OneHouHble CpeAcTBa IpEIHA3HAYEHBl JJIsi KOHTPOJS M OLEHKM 0Opa3oBaTeIbHBIX
JOCTH)KEHUH 00y4aroluxcs, OCBOMBILUX NPOrpaMMy y4eOHOH AMCHUILUINHBI «MaTeMaTndeckui
aHAJIN3Y.
O1eHOUHBIE CPEJCTBA BKJIIOUAET KOHTPOJIbHBIE MaTepHalibl Ul NIPOBEACHUS TeKylIero
KOHTPOJI B (popMe pa3HOYPOBHEBBIX 3aJlaHH, KOJUIOKBUYMbI, KOHTPOJIbHBIE PabOThI, a TaKkKe
Ha Ja0OpaTOpHBIX 3aHATUAX — OTBET Yy JOCKM M IPOBEpKa JOMAllHUX 33JaHud U
MPOMEKYTOYHOM aTTecTaluM B popMe BONIPOCOB U 33aHUH K 3a4€Ty U SK3aMEHY.

CprRTypa OLHCHOYHBLIX CPEACTB NJIHA TeKleIeﬁ H HpOMe)l(yTO‘lHOﬁ aTTeCTalluMn

HauMenoBaHue O11eHOYHOTO CpeACTBa

(yHnaMeHTaIbHOM MaTeMaTHKI

pOOIEMBI
(yHIaMEeHTaIbHON
MaTeMaTHKHU B 00/1aCTh
MaTEeMaTH4YECKOTO
aHa/IM3a

Braneer HaBeIkKamMu
OIIEHMBAHMS
aKTyalbHOCTU U
3HAYMMOCTHU Tpo0IeM
MaTeMaTHYECKOTO
aHajau3a

Ne Kon 1 HauMeHOBaHUE MHIUKATOpA Pesynprarel 00y4yeHus =
n/n (B cootBeTcTBUU C 1. 1.4) (B cootBeTcTBMU C 1I. 1.4) Texymui Hpomeikyrounas
KOHTPOJIIb aTTecTalys
3Haet crocoObl pemieHust | Kowmponvhvie u Bonpoc na
THUIIOBBIX 3a/1a4 C YIETOM | camocmosmeinvubie | IK3aMeHe
OCHOBHBIX IIOHATHH U pabombl 1-44 (1
o0Immx Yemmnwuit onpoc cemecmp)
3aKOHOMEpPHOCTEH Bonpocwi k 1-50 (2
YMeeT npuMeHsTh KOJUIOKBUYMY cemecmp)
MTOJTyYCHHBIC 3HAHUS B 1-43 (3
JIpYrux 00macTax cemecmp)
OIIK-1.1. IlpumensieT 6a30BbIe 3HAHUS, MaTeMaTHAECKOro 1-48 (4
3HAHMS U AUCIUIUINHAX cemecmp)
1 HOTYYCHHEIC B 06/1aCTH €CTECTBEHHOHAYYHOTO 3aoayu na
MaTeMaTHYECKUX U(HUIH) €CTECTBEHHBIX
HayK COZIepIKaHUs 9K3AMEH
Bunageer HaBbIKaMu
NPUMEHEHUS
MaTeMaTHYeCcKOTo
anmapara B Ipyrux
obmacTsix
MaTeMaTH4ecKoro
3HAHMS U AUCIMIUINHAX
€CTECTBEHHO-HAYYHOTO
COZep KaHUs
3HaeT BO3MOXHbIE Yemmnouii onpoc Bonpoc na
cdepsl, ux CBI3H U Bonpocut k 9K3aMeHe
IIPUJIOKEHUS B APYTUX KOMNOKGUYMY 1-44 (1
obmacTax cemecmp)
MaTeMaTHYECKOTO 1-50 (2
3HAHMS U AUCIMIUIMHAX cemecmp)
€CTECTBEHHOHAYYHOTO 1-43 (3
COZIeprKaHus; cemecmp)
[TOCTAaHOBKH 1-48 (4
KJIaCCHUUYECKHX 33134 cemecmp)
OIIK-1.2. Ouenusaer u Gopmynupyer | Ymeer GopMyIHpoBaTh
2 aKTyaJIbHbIe ¥ 3HAYNMBbIE IPOOIEMBI aKTyaJIbHbIE ¥ 3HAUNMBbIe




3HaeT OCHOBHBIE IpUEMBL | Yemmubiii onpoc Bonpoc na

1 METOABI UccieioBanusl | Bonpocul k 9K3aAMeHe

(YHKIIMOHAIBHOTO KOJIOKGUYMY 1-44 (1

aHaJIM3a cemecmp)

Ymeer 1-50 (2
OIIK-1.3 Ananusupyer U NpHUMEHseT KJIacCUPHUIIPOBATD cemecmp)
HaBBIKHA BBIOOpA METOJIOB PEIICHUS 3a1a4n, 0OOCHOBBIBATH 1-43 (3
3ama4 mpodecCHOHANBHON BEIOOp MeTo/Ia MX cemecmp)
IEATENLHOCTH HAa OCHOBE pereHus 1-48 (4
TEOPETHIECKNX 3HAHNH Brnaneer HaBBIKAMH cemecmp)

BEIOOpa METOIOB

perIeHus 3anad

npoeCCHOHATBHOMN

JIeATeIbHOCTH Ha OCHOBE

TEOPETHYECKUX 3HAHUHI

3HaeT BO3MOKHOCTH Konmponvnuie u Bonpoc na

MOCTPOCHUS camocmosmenbHvle | IK3aMeHe

CTaHIAPTHBIX pabomul 1-44 (1

MaTeMaTHYeCKUX Yemnwuit onpoc cemecmp)

MOJEIEH METOAAMH Bonpocwi k 1-50 (2

MaTeMaTHIecKoro KOJUIOKBUYMY cemecmp)

aHaJIN3a, BO3MOYKHBIC 1-43 (3
TIK-1.1. 3HaeT OCHOBHBIE OHSTHSI, cephl UX IPUITOKEHUH cemecmp)
WIeH U METOIBI PYHAAMEHTAIbHBIX YMeeT uconp308aTh 1-48 (4
MaTeMaTUYeCKUX TUCIUILIMH JUIs CTaH/apTHbBIE MOJAEIH cemecmp)
penieHus 6a30BbIX 3a/1a4 MaTeMaTH4eCKOTro 3adauu na

aHaM3a JUIs pelIeHHs 9K3aMeH

MIPUKIIaAHBIX 33724

Bunaneer HaBbIKaMu

MIPUMEHEHHST METOJIOB

mudQepeHInaTEHOTO U

HHTETPaIbHOTO

HCUHUCIICHUS

3HaeT MeToIbl Yemmnouii onpoc Bonpoc na

TIOJTy4eHHE aKTyaJIbHON Bonpocut k 9K3aMeHe

HHPOPMALIUHU O KOJLIOKBUYMY 1-44 (1

TIPUMEHEHHUH CPEICTB cemecmp)

MaTeMaTHYECKOTO 1-50 (2
IIK-1.2. JleMoHCTpUpYyET yMeHUE aHaIN3a cemecmp)
cobupatb 1 00pabaThIBaTh YMeer cTpyKTypupoBaTh 1-43 (3
CTAaTHCTHYECKHE, IKCIIEPUMEHTAIIbHBIC, | U 3alHChIBATH cemecmp)
TEOPETHYECKUE JAHHBIE TTPU pe3yabTaThI 1-48 (4
TIPOBEICHIN HCCIIEIOBAHMIA MO/ HccIeI0BaHui B 00acTn cemecmp)
PYKOBOJICTBOM 00Jie€ OTBITHOTO MaTeMaTHIecKoro
paboTHHKa anajnunsa

Bnaneer HaBbIKaMH

CO3JJaHUS CTaHIAPTHBIX

MoOJIeJIeH,

HCIIOJIb30BaHUS

OCHOBHBIX TEPMHUHOB

TIPEeIMETHON 00J1aCTH

3HaeT OCHOBHBIE METOABI | Kommponvhbvie u Bonpoc na

pelieHus 3aa4 1o camocmosmenshvle | 9K3aMeHe

MaTeMaTHYECKOMY pabomol 1-44 (1
TIK-1.3. iMeeT HaBbIKU peLeHUs ananusy Vemuoiii onpoc cemecmp)
MATEMATHYECKIX 3a1a, YMeeT cocTaBUTh ILIaH Bonpocwi k 1-50 (2

peLIeHus 3a1a4H, KOJUIOKBUYMY cemecmp)
COOTBETCTBYIOIINX KBAIN(HUKALIUH,
BO3HUKAIOIIUX TP IPOBEAECHUN nozobpare . 1-43(3
Hay4YHBIX ¥ IPUKJIAIHBIX HCCIIeI0BAHUN COOTBETCTBYIOIIH cemecmp)

MHCTPYMEHTApHi 1J1s ee 1-48 (4

peuieHus cemecmp)

Brnaneer HaBBIKaMH 3aoauu na

pelieHus 3aaaq 9K3aAMeH




MaAaTEMaTUYCCKOI'O
aHaJlu3a

TunoBble KOHTPOJIbHBbIE 32IaHUS] UJIH HHBbIE MATEPHAJIbl, He00X0AMMBbIE J1JIs1 OLEHKH
3HAHWI, YMEHHM i, HABBIKOB M (WJIH) ONBITA AeSITeJIbHOCTH, XaPpAKTEPU3YIOIIUX ITATbI
(opMmupoBaHus KOMIETEHIINI B IpoLiecce 0CBOeHHs 00pa30BaTeILHOM NPOrpaMMBbl

4.1.1 Bonipocsl 1Jis1 yCTHOTO OIIpOCa 1o TeMe:

a) «BBenenue B aHAIHU3»

1.
2.

w

©oN A

MHoXxecTBa 1 oTiepaliy HaJl HUMH.

Qyukyuu: 0TOOpaXkeHus1, 00pas, mpoodpas, rpaduk.

Knacchl QyHKIHIA: TOCTIEI0BATEIBHOCTD, YHCIOBasK (PYHKIINS, B3AUMHO
OJTHO3HAYHOE OTOOpaKECHHUE.

Omnepanuu: Cy)KeHHe, KOMITO3UIIHSI, areOpandecKue orneparuy.
OmnpeneneHrne MHOXKECTBA ICHCTBUTEIBHBIX YHCEIL.

OrpaHUYCHHBIC MHOYKECTBA.

TouHast BepXHsisi U HUKHSS TPaHb.

Apudmerndeckue onepanuy Hajl YUCIaAMH.

AKcCHOMa HENPEPBIBHOCTH.

b) «HenpepbiBHBbIE (PYHKIIMI)

agkrownE

HenpepeiBable B Touke ¢pyHKIMU. HerpepsIBHOCTh HAa MHOXKeCTBE. [Ipumepsl.
JlokanbHble CBOMCTBA HETIPEPHIBHBIX (HYHKITUH.

Teopema cymecTBoBaHus KOpHA. MeTo1 HHTEpPBAIOB.

Teopema Beitepmrpacca.

PaBrOoMepHas HenpepriBHOCTB. Teopema Kanropa.

¢) «luddepenunpyembie GyHKIMI)

ocoarwnE

Huddepenunpyemble pynkuuu. Auddepenunan.

ITpouzBonHas. CBsa3pb AudHepeHInpyeMOCTH U CYIIECTBOBAHUS POU3BOTHOM.
I'eometpuueckuii cMbIca MPOU3BOAHOM, AuddhepeHImana.

ITpaBuna nuddepeHpoBaHus.

Teopema Jlarpanxa. ['eoMeTpUUeCKUil CMBICII.

®opmyna Teitnopa. Annpokcumanust 1udpepeHIpyeMbIx GYHKIUNH MHOTOUWIEHAMH.

d) «HeonpeneneHHblii U onpeae/ieHHbIN HHTErPaibD»

oakrwdE

IlepBooOpaznas. HeonpeneneHHbli nHTETpal.

CBolicTBa HEOIPEACIIEHHOTO UHTETpaa.

@DopMyJIbl 3aMEHBI IEPEMEHHBIX U UHTETPUPOBAHHUS 10 YaCTSIM.
Omnpenenennbiil uaTerpan. CBoncTBa.

@opMyJIbl 3aMEHBI IEPEMEHHBIX M UHTEIPUPOBAHHUS 10 YaCTSIM.
Brruncnenue miomaaei ¢ noMomIbio HHTETpaa.

e) Iuddepenuupyemocts GyHKIMIT HECKOIbKHX MePeMEHHbIX

1
2.
3.
4
5

Huddepenunpyembie 0TOOpaKeHU.

YacTHble npousBoHbie. CBs3b ¢ AUPPEepeHIUPYEMOCTBIO.

[Tpon3BoaHAS KOMITO3UIUH.

YacTHbIe IPOU3BOIHBIE BBICIIMX MOPSIKOB. PABEHCTBO CMEIIAHHBIX POU3BOIHBIX.
®opmyna Teimopa.




f) KpuBoJinHeiiHbIe M TOBEPXHOCTHbIEC HHTETPAJIbI

KpuBOIMHENHBIN MHTETPpa IEPBOrO POAA.

KpuBonunelnblii UHTErpajl BTOPOTo poja.

IToBepxnoctu. KacarenbHbIN BEKTOP, KacaTeabHas IJIOCKOCTh M HOPMaJlb.
IToBepXHOCTHBIE HHTErPaAIbl IEPBOTIO POJA.

[ToBepXHOCTHBIE HHTETPAJIbI BTOPOTO POJIA.

®opmyina ['puHa.

ook wnE

g) DJIeMeHThI TeOpHH OIS

1. DnemeHTHI TEOpUU MOJIS.
2. TlorennmanpHoe mose. Y CI0BUE MOTEHIUAIBHOCTH.

h) IIpencraBiienne GyHKIuUil psigamMu

Crenennsle psaabl. Teopema o paanyce CXOAUMOCTH.

[IpencraBienne GyHKUUNA CTETICHHBIMU PSJIaMU.

Paznoxenue snemenTapHbix GyHKIui B psg Teitnopa.

Tpuronomerpuueckue paasl. Paast @ypre. Koaddunuentsr Oypee.
Cxonumocts psiga @ypbe B TOUKE.

Pasnosxxenue B psin @ypbe QyHKIMH, 33JaHHOW HA MPOU3BOIBHOM IIPOMEXKYTKE.
Pasnoxxenne GyHKIMU TOIBKO MO CHHYCAM WJIA TOJBKO IO KOCHHYCaM.

Psan ®@ypee 110 npou3BOIbLHON TPUTOHOMETPUUECKON CUCTEME.

LN~ WNE

4.1.2 Bonpocsl K ko10KBUYMY 110 TeMe «IIpenes pyHxkunm»

=

beckoneuno  Mazible  mocnenoBarenbHOCTH.  CBoiicTBa ~ OECKOHEYHO — MalbIX
MOCJIE0BATEIBHOCTEN.
2 ITpenen nocnenoBarenbHOCTH. ENMHCTBEHHOCTH Npenena.
3 CaolicTBa npejiena, CBA3aHHbIE C aNredpanyecKuMy orepanusiMu.
4.  CoiicTBa npesena, CBI3aHHbIE C HEPABEHCTBAMHU.
5 MOHOTOHHBIE TMOCIEN0BATENIBHOCTH. KpuTepuii CymiecTBOBaHHUS NpeAeia MOHOTOHHOM
IIOCJIE0BATEIBHOCTH.
6. @®yHmameHTanbHBIC MTOCKenoBaTenbHOCTH. KpuTepuii Komm.
limx, lim x,
7 N—00 , N—®
8.  Bropoii 3ameuarensHbIi npenen. Yuco e.
9.  Teopema 0 BIOKEHHBIX U CTATMBAIOIIUXCS OTPE3KaX.
10. Teopema bonbiano-Betiepmpacca.
11. beckoneuno manblie pyHKIMH. CBOIICTBa OECKOHEUHO MaJIbIX (DYHKIUH.
12. TIlpenen ¢pyakumn. Ero e IMHCTBEHHOCTD.
13. CgaoiicTBa npenena GyHKIUHU, CBSI3aHHbIE C AIre€0pandecKUMHU OTIEepaLUsIMHU.
14. CgoiicTBa npezena GyHKIUHU, CBI3aHHBIE C HEPABEHCTBAMHU.
15. Ilpenen koMHO3ULIMH.
16. DxBuBaneHTHOCTH npenena no Komu u [eline.
17.  MounotonHble pyHKIIMU. KpuTepuii cyniecTBoBaHUs Mpejiesia MOHOTOHHON (DYHKITHH.
18. Kpwurepwuii Komm cymecrBoBanus mpeena GyHKINH.
19. OpHOCTOpPOHHME IPEIEIHI.
20. Cpasuenue ¢pyakumii (0, O, 5KBUBAIEHTHOCTB ).
21. TIlepBblit 3aMeuaTeNbHBIN MpeeT U ACUMIITOTHKA TPUTOHOMETPUYECKUX (PYHKITHIA.

22.  AcumnrotHka norapudma npu X —> 1



[24
23, Acummrotuka @ u LX) npu X0,
24. Acummroruka @ npu X > ® g log x npu X >© g X—>0,

Bonpocel k kotokBuymy mno teme «duddepenuupyemsbie ¢pynxkunuu. IIpuiioxenus
aupPepeHINATBLHOT0 HCHHUCTIEHUS»

Huddepenumpyemsie pynkuuu. Juddepenmmarn.
[TpousBonHas. JuddepeHunpyeMocTs 1 MPOU3BOIHAS.
Teopema 0 HauJy4IlIeN JIOKATbHOM alllpOKCUMALIHH.
HuddepennupyemMocTs 1 aredpandeckue orneparuu.
JuddepeHrpyeMocTs KOMITO3ULIHH.
HuddepenmupyemMocTs 00paTHON (YHKITUH.
JuddepeHpyeMocTh JeMEHTAPHBIX (QYHKIUH.

Teopema depma.

Teopema Jlarpanxa.

10. dopmyna Komru.

11. Teopema Posnns.

12. ®opmyna Teiinopa ¢ octaTouHbIM WwieHOM B ¢opme [leaHo.
13. Kpurepuii MOHOTOHHOCTH.

14. Kpurepuii CTpOroii MOHOTOHHOCTH.

15. Kpurepuii nocTostHCTBa (PYHKIIHH.

16. JlokanabHBIN IKCTPEMYM.

17. Bemykisie QyHKIUH.

18. Kpurepuii Beinykioctu auddepenuupyemoii GyHKINU.

19. Kpwurepuii BEITYKIOCTH IBaX I A} PepeHIrpyeMont GyHKIHN.

©CoNoOR~WNE

Bonpocel k kostokBuymy mno Tteme «duddepeHunmpyeMocts (QYHKUMHA HECKOJIbKHUX
nepeMeHHbIX»

Juddepenumpyemoe oToOpakeHue.

YacTasie npousBoHbie. CBA3b ¢ AudGHepeHIIIPYyEeMOCTHIO.

ITpon3BogHas KOMIIO3HLINH.

®opmyna Jlarpanxa.

YacTHble MPOU3BOIHBIE BBICIIUX MOPAAKOB. PABEHCTBO CMEIIaHHBIX TPOU3BOIHBIX.
®opmyna Teitopa.

OKcTpeMyMbl QYHKIUH MHOTUX ITepeMeHHbIX. Jlemma Pepma.

JlocTaTouHbIE YCIOBUS SKCTPEMyMa CTAllMOHAPHOM TOYKH.

VYcnoBHBIM dKcTpeMyM. Meroa MHOxkuTenel Jlarpanxka.

CoNoOAWNE

4.1.3 O0pa3upl caMOCTOATEJBHBIX 1 KOHTPOJIBHBIX padoT
1 cemectp
Konmpononaa padboma na memy «I pacpuxu ghpynxuyuiin

1. ITocTpouTh 3CKU3BI TPpaQUKOB (DYHKITHIA:

-1
1)y=ﬁ%; 2)y=%;3)y=\/><(><+2)(3x);

1
+2
4)y=3%—2; 5)y:In);_—1; 6) y = X°COSX



2. f(x) = |lg x|. Haittur f(1), f([10;100]), f~*(-2), f~*([1; 3]).
3.fx)=Inx, g(x) = ﬁ . Haiitu f°f, go°g, feg u g°f. Yka3arh ux 001acTH OIpeaeICHHS.

4. Tlpencrasuts f(X) =+/arccos x* B Bujie KOMIO3UIMHK §1°g2°g3. HaiiT 0611acTh onpeieieHus.

5. Vimeer u f(X) = 2x — X? o6parnyto na D(f )? Haittn f ! Ha (— oo} 1).

Konumponvnaa paooma na memy «llpeoen»

1. BeruucauTe npeaens:

(1 3 _ (x=2)’(2x-5)" J6—x-1
1) lim - : 2) | , 3) lIm ———:
) ( j g (x+1)°(3x—4)’ i Jx+4

1-x 1-x°

x—1

& lim (Jx+2)(x-3)-x): 5 lim (2xtgx— 2 ) ) lim ~ SN X
X7 X=>73 x>2 (7
2 I
2
x(x+2) - 1
7) Ilm(x 2) e 8)lim L+sinx . 9)
e\ X +3 x>0 1+tgx

lim (sin J(X+1) —sin &)

Camocmosamenvnasn pa60ma no meme «unJIOBblep}lobl»

UccnenoBars CXOAMMOCTh YUCIOBBIX PSAJIOB

- . - 2 4n+ (2n-1 2
Y nz_;nzsm?)in °) Z 2_2n+2 & ;(R—j)n " K Z( }

= N° —

Inf 1+
= n? =, arctgn > ( nzj

N2 O T———— K Q) ——
nz=;2 (2n+1) = nvn?+n+1 ; ¥n? +1

2 cemecTp

Koumponvnaa paboma na memy «llpunoscenusn oughghepenyuanvnozo ucuucnenusn

X (x+2)

R ;6) y=+/xInx.

1. UccnenoBaTh PyHKIMIO U TOCTPOUTH rpaduk: a) Y =



} } . coSX—+/1—x?
2. Haiitu nipenen, ucnonssys dpopmysy Teitnopa: lim - :
x>0 SIN X—X

3 o
3. Hammucatp pasnosxenue no popmyie Makmopena 1o X~ . OcTaTo4HbIi 4jieH 3anucaTh B popme
[Teano u B popme Jlarpamka: Y = X In(x +1).

1
4. Jloka3ath HepaBeHCTBO: 1— X < 1— <1-X+ X3
+ X

Konumponvnaa paooma na memy «Heonpeodenennwtii u onpeodenennuliit unmezpany

1. Beruucnuts

cdx » sin® x (2x + 5)dx
1) | —— 2) | x7arctgxdx 3 4
)~x\/Inx )I : ) —[ cos’ x )‘[«/x2+4x+7

I la 3
X"dx X 4 2e* dx 7)-[\/_ \/_

5 | ————
J(x*+1) g
2. Haiitu nnuHy 1yru KpUBOM X = asint, y= acos’t, 0<t<m
. . 1
3. Haiitu mmomaas Gurypel, orpaHUYeHHOMN JTHHUSMU =X y=3,X= 3

Camocmoamenvnasa paooma no meme «Hecoocmeennvie unmezpanvi. QyHKYUOHAIbHbBLE
nocieooseamenbHOCmMu U paov)

1. I/ICCJ'IGJIOBaTL CXOOUMOCTD:

) J' al‘CSlﬂ xdx (HO OnpeHeHeHHIO) b) J.

S X+ \/_
2. I/ICCJ'IGI[OBaTI) Ha PAaBHOMCPHYIO CXOAUMOCTb Ha MHOXXCECTBC E IoCICaJ0BaTCIIbHOCTH

a) f,(x)= 5 , XeR; b) fn(x):%, Xx>0;
X“+n X“+n

3. ﬂOKa3aTI), 4TO psAABI pPABHOMCPHO CXOOATCS HA YKAa3aHHBIX MHOKECTBAX:
®, cos?(nx)

a)z eR; b)z XeR.

“=nd+x%Jn 1+ n4 2

3 cemecTp
Koumpononaa padoma na memy « QyHKyuu HeCKOIbKUX NEPEMEHHBIX)
1. Onpenenser 11 QYHKIUS HOPMY B IpOCTpaHCTBE R2?
1f(X) = [x2| + 2[xal,
2) £ (X) = |xox4|



[TocTpouTh €MMHUYHBIN AP C IEHTPOM B Touke (2;1) B COOTBETCTBYIOIIEH HOPME.
2. HaiiTu BHyTpeHHME, BHEIIHKE, TPAHUYHbIE U MIPe/ieJbHbIe TOUKU MHOXKECTBA!
1.(0;3) U[4; 5] {—1};
2.{(x;y): X’ +y? =1},
3.CxopsTCs I TIOCIIEI0BATEILHOCTH TIPU K—>00:

1) (ﬂ,g,cosa B R

4. Haiiti o0nacth onpeneneuus pynkimu f(X,y)= In X—Insin y.
5. Haiitu f 7Y(1), mpu oro6paxkenun f(X,y)=xy.

2
— u
6. Haiitu, eciu Bosmoxxuo, T 0Qgu go f: f(Xl,XZ,X3)= X12 X3 , g(ul,uz): L.
X2 +X1 U2

1
EINET 2).2.2 -0 [i 1 1
7. Beraucmuts: 1) im |1+ Xy Jx2+y? ; 2) lim| xsin —+ ysin — |.
Xx—0 x—0 X
y—0 y—0

8. Haiitu 3HaueHue napamerpa a, Npu KOTOPoM (PyHKLHS OyJEeT HENPEPhIBHOM

3 3
f(x,y)z{;‘1 Y )’(‘j:g/’jg

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

1. TIpoBeputs muddepeHurpyeMocTsh (GYHKIIMU B TOuke. Brimucate Matpuny Skobu u
nuddepenmman.

a) T(x,y)=3x2+2x%y® & (0,0);6) f(x)=[3;i;x] B 0;

2. Haiitu 3nauenne nepsoro auddepennuana dyuxmun f (X, y) =3/ x% — y2 B Touke (1,2) Ha
BekTope N = (0,1, O,l). Haiitu grad f(1,2).

X

8
3. UccnenoBate Ha skcTpeMyM QyHkuoo f (X, Y) = <t 9 +y.

4. Haittm mambombllee W HamMeHbIlee 3HadeHus ¢GyHkmmm f(X,y) =X2—2y+3 B obmactu
D={y—-x<1,x<0,y>0}.



0z(1,4) oz(1,4
Z(ax) 4 ), ecm 2(1,4) =2u 16 — 22— xyz = 0.

5. lnst pynkium z(X,y) HaTH "y

o’z ,0%z loz
6. IlpeoOpa3oBaTh BBIpa)KEHHME K HOBBIM IIEPEMEHHBIM U U V: —2—4X T T T
OX oy® XOX

u=x2+y,v=—x2+y.

Camocmosmenvhnas paﬁoma no meme «I/Iumeepaﬂbl, 3asucauiue om napamempa»

1. Haiitu npon3BoAHyO Mo napamerpy GpyHkuuu

y2
F(y) = Iexzydx.
y

2. Tlonp3ysich npuszHakoM BeliepiiTpacca qoka3aTh paBHOMEPHYIO CXOAMMOCTh HHTETpajia Ha
MHOXecTBe E:

je‘“xarctgaxzdx, E =[Lx).
0

Konmponvnaa padboma na memy «Kpamnuie unmezpanwiy

1. PacctaBuTh mipeenbl MHTETPUPOBAHUS (IBYMsI CIIOCOOAMH ): H f(x,y)dxdy,
D

D: x| +|y| <1.

2. BplunucauTh TPOWHOM MHTErpa m xy?z°dxdydz , V orpaHuueHa MOBEPXHOCTAMH Z = X>+ Y2,
\

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

3. BuuncauTh ¢ IIOMOIIBIO HBOﬁHOFO HWHTCrpaia mjaomanb O6J'I3.CTI/I, OFpaHquHHOﬁ JIUHUAMMU
y=x%y=05x%,y=2x

4. B unrerpaie ” f (X, y)dxdy mepenTu K MOISAPHBIM KOOPAUHATAM:
G

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

4 cemecTp

Konmponvnaa paboma na memy «Kpueonuneiitnvie u nogepxnocmmsle uHmezpabsl.
Inemenmuvl meopuu noas»

2

1. BeruncnauTs UHTETpadl, IXZdS ,tne I — xpusas x* + y2 =a”,y>0.

r



2. BbMUCIUTE a) HEMOCPEACTBEHHO; 0) no (popmyne 'puna I(XZ —2xy)dx+(x—2y)2 dy,
r

rie ' — rpannma mnpsmoyromshuka X=0, X=2, y=0, y = 1, mpoberaecmas B

TIOJIOKHMTENEHOM HaNPABIECHUH.

3. BerunciuThb ”(X2 +yi+ Zz)dS, roe O —cepa X2+ Yy +2° =R?
®

4. BbIYHCIHTD HHTErPa IIXGdde+y4dZdX+szXdy , rne @ — BHEWHsA CTOPOHA

nosepxuoctu X° + Yy’ =2z, z<1.
5. Haiitu yroin MEKILY rot a(l\/ll) u rot ﬁ(l\/l 2) :
a= (x2 + yz)i + (22 + yz)j +(x2 + 22)k , Mi1(1,2,3), Ma(1,1,-1).

Konumponvnaa paboma na memy «llpeocmasnenue pynxyuii paoamuy

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

n n+3
a)Z§F3_” 6)2 n+4nx +2f

5 —2X
2. Pa3noxuts GyHKIMIO B creneHHoi 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 MPOBeIeHHs IPOMEKYTOUYHOM aTTecTAlMH
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 YHCET.
Oynkuuu. O6pas. [Ipoobpaz. Komnosunus. I'papuk.

Onepaunu Hag GyHkuusmu. ObpaTHas QyHKIMSL.

Beckoneuno maieie nocienoBareabHOCTH. CBOMCTBa OECKOHEYHO MaJIbIX
MOCJIENOBATEIILHOCTEH.

9. IIpenen nmocnenoBarenbHOCTH. EMMHCTBEHHOCTH Mpeiena.

10. CpoiicTBa nipeziena, CBI3aHHBIC C aNTeOpandecKUMH OTIEPAITUSIMH.

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,

BOoo~NoORWDNE

0.
. AuddepenunpyemMocTs 1 anredpandeckue onepanu.
12.
13.
14.
15.

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.
[Tpenen ¢pynkuuu. Ero emmHCTBEHHOCTS.
CaotlicTBa nipeaena GyHKINUU, CBS3aHHbIE ¢ alreOpandecKuMH ONepalusIMH.
CaoticTBa nipeena GyHKINU, CBSI3aHHBIC C HEPABEHCTBAMHU.
[Ipenen koMno3uuuy.
OkBUBaJIeHTHOCTH npezena no Komwu u I'eiine.

Mounotonnsle pyHkuuu. Kputepuii cyiecTBoBanus npejaesna MOHOTOHHOM (pyHKIUU.

Kpurepwnii Komm cymecTBoBanus npeaena GpyHKIUH.

OnHOCTOpOHHME MTPENEIIBL.

CpaBuenue GyHkwmii (0, O, 5KBUBAJICHTHOCTH ).

CymecTtBoBaHue KOpHA N -OM CTEIEHMU.

Onpenenenue nokaszarenbHON QyHKIMH. XapaKTepUCTHUECKUE CBOICTRA.
MHoXecTBO 3HaUeHH ToKa3aTeabHON QpyHKIuH. Jlorapudmuyeckas QyHKIus.
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.
HenpepbIBHOCTE OCHOBHBIX JIEMEHTAPHBIX (PYHKLIHH.
Teopema o cyniectBoBaHuM KOpHs. CIIECTBUE U3 HEE.
Teopema Beliepmpacca.

PaBHOMepHas HenpepriBHOCTB. Teopema Kanropa.

VYcnoBue HeNpepbIBHOCTH MOHOTOHHOM (DyHKIIUU.

Kpurepuii 00patuMocTi HempepbIBHON (DYHKIIHH.
[Tepuoanueckue pyHkuuu. Ilepnoapl HenpepbIBHBIX (QYHKIIUI.
MHOkecTBO MepHOI0B MEPHOANYECKON HYHKIINU.

2 cemecTp

Yucnosoi psg. Kpurepuii cxonumoctu. HeoOxoauMblii MpU3HAK CXOIUMOCTH.
IIpr3Hak cpaBHEHUS CXOAMMOCTH PSAJA U CIEACTBUS U3 HETO.

["apMoOHMYECKHI Pl U TEOMETPUYECKask TPOTPECCUSL.

[Tpuznak Jlanambepa CXOAMMOCTH YHCIOBBIX PSIOB.

ITpu3nak Komu cxoauMOCTH YUCIOBBIX PSI/IOB.

AOGcooTHas M YCIIOBHAs CXOAMMOCTh. 3HaKouepeaytommecs paasl . [Ipusnak Jleitonuna.

Huddepenunpyemoie pynkuuu. Juddepennnarn.
[TpousBoanas. JJuddepeHimpyeMocTs 1 MpOU3BOIHAS.
I'eomeTpuueckuit cMbica mpousBoaHoi. KacarenpHast.
Teopema 0 HauJy4IlIeN JIOKATbHOM alllpOKCUMALIUY.

JuddepeHurpyeMocTs KOMITO3ULIHH.
HuddepenunpyeMocTs 00paTHON QyHKINU.
JuddepeHrpyeMocTh 3JeMEHTapHBIX (QYHKIUH.
Teopema @epma.



16. Teopema Jlarpanxa.

17. ®opmyna Komm.

18. Teopema Possi.

19. ®opmyna Teiinopa c octarounsiM wieHOM B Gpopme [eano.

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 ABAX B! AU depeHnnpyemMon QyHKIuu.
27. IlepBooOpasnas. HeonpeneneHHblil HHTETpas.

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 (QYHKIUH.

33. UnTerpupoBanne KBa3UMHOTOWICHOB.

34. OnpeneneHHbIi HHTErpal.

35. CBolicTBa ONpeAETICHHOTO HHTETpasia (TMHEHHOCTD, MOJIOKUTEITLHOCTD )

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

37. Boruncienue miomany KpuBOJIMHEHHON Tparnenny.

38. [IpubnmxeHHOE BbIYMCIIEHUE HHTerpaia. Gopmysa 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 cxoquMocTr HecoOcTBeHHOTo nHTerpana s 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 Beiiepitpacca paBHOMEPHON CXOAMMOCTH psfa.

48. HenpepbIBHOCTH Tpeesia MocieI0BaTeIbHOCTH HENPEPBIBHBIX (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 ¥ JOCTATOUHOE YCIOBHE KOMITAKTa 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 npeaena QpyHKIUH.
PaBHocunbHOCTH onpenenenus npeaena no Komwu u ['eiine.
HemnpepbiBHBIE 0TOOpaX)KeHUSI.

HenpepriBable 0TOOpakeHHsI KOMITAKTOB.

PaBHomepHas HenpepbIBHOCTB. Teopema Kanropa.
Huddepennupyemoe oTodbpaxeHue.

UYactabie npou3BoaHbIe. CBsA3b ¢ AUPPEPEHIIUPYEMOCTHIO.
[TpousBogHas KOMIIO3HIIUU.

IIpou3BoHAas 110 HAIIPABJICHHUIO.

®opmyna Jlarpanxa.

YacTtubie IMPOU3BOJHBIC BBICHINX IMOPAAKOB. PaBencTBO cMemaHHBIX IMPON3BOAHBIX.

®opmyia Teitnopa.

Teopema cyiiecTBOBaHUS HESIBHON (PYHKITUH.

Teopema nuddepeHnrpoBannss HESIBHOW (PYHKITHH.

Teopema 00 oOpaTHOU QyHKIIUH.

OkcTpeMyMbl GYHKIIUN MHOTHX NepeMeHHbIX. 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 HHTETPA, 3aBUCAIINHI OT mapameTpa. HenpepsIBHOCTE U
b depeHIpPYyeMOCTb.

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

Perynspuble obnactu. J[BoiHOM HHTErpa.

PaBeHCTBO MOBTOPHBIX MHTErPAJIOB.

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 HHTETpaJl BTOPOTO poAa.
IToBepxHocTu. KacarenbHbIN BEKTOP, KacaTeabHas IJIOCKOCTh W HOPMaJlb.
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.

. JlocTaTo4yHble yCIOBHS MpeACTaBICHUS (PYHKIMM CTEIEHHBIMU PSIaMH.
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 Hdupuxie.

CxonumocTs psiga Pypbe 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.

HuddepennmpoBanue psaoB Oypre.

NuterpupoBanue psgoB Oypoe.

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

ITonmHOTa TPUTOHOMETPUYECKOM CUCTEMBI U CUCTEMBI CTEIIEHEN B CMBICIIE PABHOMEPHOM
CXOJIUMOCTH.

IlonHOTa TPUTrOHOMETPUYECKONM CHUCTEMBI M CHCTEMBI CTEIIEHEH B CMBICIE CpPEIHE-
KBaJIpAaTHUECKOTO MPUOIMKEHUSI.

MuHuMaIbHOE CBOMCTBO KO3 PuImeHToB Oypne.

Pasenctso Ilapcesaits.

OpTOroHaibHbIE CUCTEMBI.

CkansipHO€ MPOU3BEICHUE U €r0 CBOMCTBA.

HepasenctBo Komm-bynskosckoro. Teopema [Tudaropa.

Psn @ypbe 1o npou3BOIbHON TPUTOHOMETPUUYECKON CUCTEME.

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

WnTerpan @ypre u npeodpazoBanue Dypebe.

[IpencraBienue pyHKINMU CBOUM HHTErpaiioM dypne.

CaotiicTBa npeodpazoBanus Oypne.

[Tpumenenue npeodpazoBanus Dypne.

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. DxBuBaneHTHOCTH npenena no Komwu u I'eiine

2 cemecTp

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



2. Beraucnuthb Isin 2 XCOS2 xdx.

3. Brruncnenue miomaau KpUuBOJIMHEHHON TpaIelui.

4. Teopema 0 HaWJTy4llIeH JIOKAIbHOM anlpOKCUMAIWH.

3 cemecTp

1. Mcenenosats Ha sxcrpemym dyrkimio: 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. IlpousBojHas 10 HAIPaBIECHUIO. [ pagueHT.

n
4. Komnaktsl. Heo6X01MMOe U TOCTATOYHOE yCIOBHE KoMIakTa B R .

4 cemecTp

n2

1)y .on

o0
1. HaiiTu paguyc 1 MHTEpBaJI CXOJUMOCTH psijia Z 1-— | X

n=1 n

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

3. [ToBepXHOCTHBIE HHTETPAIIBI IEPBOTO POJIA.
4. O11eHKa CKOPOCTH CXOAUMOCTH psijia Dypre

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

«3aUTEHO»: CTYJEHT BJIAJICET TEOPETUUECKUMH 3HAHUSMU 10 JAaHHOMY pa3fieily, 3HaeT (hOpMbI
peanu3aliy pa3IMYHbIX aJrOPUTMOB airedOpbl U TEOMETPUH, JOMYCKaeT HEe3HAuUTENIbHbIE
OIIMOKHU; CTYIEHT YMEET MpPaBWIbHO OOBACHATh W3YYEHHBIH MaTepuajl, WUIIOCTPUPYS €ro
IpUMeEpaMH POrpamM.

«HE 3aYTEHO»: MaTepHall HE YCBOEH WJIM YCBOEH YAaCTUYHO, CTYIEHT 3aTpyIHAETCS IPUBECTU
IpPUMEPBI MPOTpamMM, PeaJu3yIoIIUX MMOCTABJIEHHBIE 33Ja4H; JOBOJILHO OTPaHUUYEHHBIH 00beM
3HaHUU IPOrPaAMMHOI0 MaTepHaAIa.

OneHka

Kpurepun onieHMBaHus 110 3K3aMEHY

Bricokuii
YPOBEHB «5»
(0TIMYHO)

OLIGHKY «OTJIMYHO» 3aCIIy>KHBaeT CTYJAEHT, OCBOMBILMI 3HaHUS,
YMEHHMsI, KOMIIETEHLIMH W TEOpeTHYeCKHil marepuayn 0e3 mpoOesos;
BBINOJIHUBIIMKA BCE 3a/laHUs, MPEJyCMOTPEHHBbIE y4eOHBIM IUIAHOM Ha
BBICOKOM Ka4Y€CTBECHHOM YPOBHE; MPAKTUYCCKUEC HAaBBIKU
1po¢eCCHOHATILHOTO IPUMEHEHHUsI OCBOCHHBIX 3HAHUN C(OPMHUPOBAHBI.

Cpennuit
YPOBEHB «4»
(xopor1o)

OLCHKY «XOpommo» 3aCilIyXHUBACT CTYACHT, HNPAKTHUYCCKH IIOJHOCTBIO
OCBOHUBIIHI 3HaHUA, YMCHUSA, KOMIICTCHUOHUHU U TCOpeTH‘lCCKI/Iﬁ
Marcpual, y‘-Ie6HBIe 3aaHusd HE OICHCHBI MAKCUMAJIbHBIM YHCJIOM
63.J'IJ'IOB, B OCHOBHOM C(bOpMI/IpOBaJ'I IMMPAKTUYCCKUC HABBIKH.

[Toporossiii
YPOBEHb «3»

OLCHKY «YIAOBJICTBOPUTCIIBbHO» 3aClIyKUBA€T CTYACHT, YaCTU4YHO C
Hp06eHaMI/I OCBOHUBIIHI 3HaHMHA, 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 OrPAaHWYCHHBIMH BO3MOKHOCTSIMH
3JI0pOBbsI BEIOUPAIOTCA C YU€TOM X WHAMBUIYATbHBIX ICUXO()U3UYECKIX OCOOCHHOCTEH.

— Ipu HEOOXOIMMOCTH WHBAIMAAM W JIMIAM C OrPAaHWYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBbSI IPEIOCTABIISIETCS IOTIOTHUTEIBHOE BpeMs JUIsi IOATOTOBKH OTBETA HA IK3aMEHE;

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

— TIpY HEOOXOAUMOCTH ISl O0YHAIOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOYKHOCTSIMU 3JI0OPOBBS
¥ HHBAIMAOB TMPOLEIypa OLEHHBAHUS pE3YIbTAaTOB OOYYEHHS MO AMCHHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHuBaHUS PE3yIHTATOB OOYYEHHS WHBAJIHMIOB M JIHMIl C OTPAaHMYCHHBIMHU
BO3MOXXHOCTSIMH  3JI0POBBSI 110 TUCHUIUIMHE (MOJIYJIO) TpPEeIyCMaTpUBAET MPEAOCTaBICHHE
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 ¢ HapyIIeHUsIMU CIIyXa:

— 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
oOyJaromuxcs.

S. Ilepedyenb y4eOHOM JIUTEpaTyphbl, HHPOPMALHOHHBIX PECYPCOB U TEXHOJIOTHH

5.1. YueOHasi ainteparypa

5.1.1. OcHoBHast IMTEpPaTYypa

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 aHaJu3: y4eOHUK IS CTYIEHTOB By30B. 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 (aKkyJIbTeTa MaTeMaTUKU M KOMIIbIOTEpHBIX Hayk. Y. 2 / dak.
MaTeMaTUKH U KOMITbIOTepHBIX Hayk KybaHckoro roc. yn-ta. - Kpacnonap:
[IIpoceemenue-IOr], 2014. - 72 c.

4. Kynpssues JI. JI. , Kyracos A. JI., Yexnos B. U., [llabynun M. . COopHuK 3ama4
10 MaTeMaTHYECKOMY aHaIM3y : yueOHoe nocodue — 2-e u3., nepepad. u 101, —
Mocksa : ®usmatiaut. — Towm 1 : Ilpenen. HenpeprsisHocTh. JuddepermupyeMocTs
— 2010. — 496 c.
https://e.lanbook.com/book/2226



https://e.lanbook.com/book/2226

Kynpssues JI. /1. , Kyracos A. /1., Yexnos B. U., [llabynun M. U. CoopHUK 3am1a4
M0 MaTeMaTHYEeCKOMY aHaIu3y : yueOHoe mocodue — 2-¢ u3j., nepepad. u aomn. —
Mocksa : ®usmatiaut. — Towm 2 : UaTerpanst. Psaapr — 2009. — 504 c.
https://e.lanbook.com/book/2227

Kynpssues JI. 1. , Kyracos A. /1., Yexnos B. U., [llabynun M. U. CoopHuK 3am1a4
[0 MaTeMaTHYEeCKOMY aHAIHU3y : yueOHOe mocodue — 2-¢ u3j., nepepad. . —
Mocksa : ®uzmatiaut. — Tom 3 : dyHkIuN HeCcKOIbKHX nepeMeHHbIXx — 2003, —
472 c.

https://e.lanbook.com/book/2220

Bepman, I'.H. COopHHK 33134 IO KypCy MAaTeMAaTUYECKOTO aHaIu3a [ DIeKTPOHHBIN
pecypc] : yueb. mocooue — DnektpoH. gaH. — Cankr-IlerepOypr: Jlanp, 2016. —
492 c.

https://e.lanbook.com/reader/book/73084/

Hemunosuy, b. I1. COopHUK 33134 U yIIpaKHEHHH 110 MATEMAaTHYECKOMY aHAJIHU3Y :
yaeOHoe nocodue s By3oB / b. I1. JlemunoBuu. — 26-e uzn., crep. — CaHKT-
[lerepOypr : Jlans, 2024. — 624 c.

https://e.lanbook.com/book/426251

5.1.2. lonosiHuTEILHAS JTUTEPATypa

1.

Adanaceea T. H., bapcykosa B. lO., bauypckas A. @., 3acsaaxo O. B., Lamox M. B.
[IpakTukym o maremaruyeckoMy aHanuzy (PyHKuuu 1 rpadukn): yaeOHoe mocoodne
JUIs CTYAEHTOB 1 Kypca (hakysbTeTa MaTeMaTUKU U KOMIBbIOTEpHBIX Hayk Kyol'Y /, -
2-e m3n. - Kpacnonap, 2013. - 87 c.

Kyapssues, JI. 1. Kypc maremarudeckoro ananu3a B 3 T. Tom 1: yueOHUK anis
6axamaspos / JI. JI. KynpsiBueB. — 6-e u3zg., nepepad. u gorn. — M. 3mparenbcTBo
FOpaiir, 2017. — 703 c.

https://urait.ru/bcode/396601

Kynpssues, JI. JI. Kypc matematuyeckoro ananuza B 3 T. Tom 2 B 2 knurax. Kuwra 1:
yueOHUK T akajemudeckoro Oakanaspuata / JI. JI. Kynpsisies. — 6-e us.,
nepepab. u gon. — M.: U3narensctBo FOpaiit, 2017. — 396 c.
https://urait.ru/bcode/401967

Kyapssues, JI. /1. Kypc marematnyeckoro ananu3a B 3 T. Tom 2 B 2 knurax. Kaura 2 :
yUeOHUK T akajemudeckoro Oakanaspuata / JI. JI. Kynpssies. — 6-e us.,
nepepad. u gon. — M. : U3natensctBo FOpaiit, 2017. — 323 c.
https://urait.ru/bcode/401968

Kynpssues, JI. 1. Kypc maremarnyeckoro ananu3za B 3 1. Tom 3: yueOHUK a5
Oaxamaspos / JI. JI. KynpsBues. — 6-e u3zg., mepepad. u gomn. — M.: U3parenbcTBo
IOpaiit, 2017. — 351 c.

https://urait.ru/bcode/425331

Hukonsckuit C.M. Kypc marematnueckoro ananusa. M.: @uszmariur, 2001. — 591 c.
https://e.lanbook.com/book/2270

@uxtenronsil, I'. M. Kypc nuddepennuanbHoro 1 MHTErpagbHOro ucuucieHus. B 3-x
TT. Tom 1 : yaeOHuk 151 By3oB / . M. ®uxrtenronbi. — 18- usn., crep. — CaHKT-
[TetepOypr : Jlanb, 2024. — 608 c.

https://e.lanbook.com/book/403391

@uxtenronsil, I'. M. Kypc nuddepenmanbHOro 1 MHTErpagbHOro ucuucieHus. B 3-x
TT. Tom 2/ I'. M. ®uxrtenronsl. — 17-e uzn., crep. — Cankrt-IlerepOypr : Jlans,
2023. — 800 c.

https://e.lanbook.com/book/353414

®uxtenronsil, I'. M. Kypc nuddepennmanbHoro u mHTErpaibHOro nucuucienus B 3-x
TT. Tom 3 /I'. M. ®uxrtenronsu. — 14-e uzn., crep. — Cankrt-IlerepOypr : Jlans,
2023. — 656 c.

https://e.lanbook.com/book/351872
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5.2. Ilepuoanyeckasi JUTEPaTYpa
1. Baszsl nannbix komnaauu «cet Beroy http://dlib.eastview.com
2. Dnexrponnas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UnTepHeT-pecypchbl, B TOM 4HCJe COBPpeMeHHble NMpodeccHOHAIbHbIE 0a3bl
JAHHBIX U MHGOPMALMOHHBIE CIIPABOYHbIE CUCTEMbI

J1eKTPOHHO-0ubMoTeuHbIe cucTeMbl (IBC):

1. DBC «FOPAMT» https://urait.ru/

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

3. DBC «BOOK.ruy https://www.book.ru

4. 3bC «ZNANIUM.COM» www.znanium.com

5. DBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHbie 0a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuansr uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnuoreka (HIb) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE APXUBbBI BEAYIIUX 3alIaIHbIX HAYYHBIX XYPHAJIOB Ha Poccuiickon
wiatdopme HayuHbIX xKypHaaoB HOMKOH http://archive.neicon.ru
7. HamumonanbHas 5SJEKTpOHHas OuOIMOTEeKa (IOCTYHn K DIEKTPOHHOM OubnnoTexe
nuccepranuii Poceuiickoit rocynapcrsentoit ounbnuorexu (PI'B) https://rusneb.ru/
8. IIpe3mmenrtckas 6udimoreka uMm. b.H. Enprinna https://www.prlib.ru/
9. Dnekrponnas koyweknus Okchopackoro Poccuiickoro @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 uHpopmarmonnas cucrema POCCUSA http://uisrussia.msu.ru

o wnhE

HNupopmManoHHbIE CIPABOYHbIEC CHCTEMBI:
1. Koncynbrant [lntoc - cipaBoyHasi mpaBoBasi cUCTeMa (JAOCTYII MO JIOKAJIbHOM CETH ¢
KOMIIBIOTEPOB OMOITUOTEKH )

Pecypcbl cBoOOAHOTO 1OCTYMA:

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

2. Camapos K.JI. IIpe3enTanus i CTyJJ€HTOB [0 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 BbIclIero oopasosanus Poccuiickoii @enepanun
https://www.minobrnauki.gov.ru/;
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7. ®epepanbubiii moptan "Poccuiickoe obpazosanue’ http://www.edu.ru/;

8. HMudopmarmonnas cuctema "EqnHoe okHO JocTyma K 00pa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/;

9. Enumnas koyutekuus nuppoBbIX 00pa3oBaTenbHbIX pecypcoB http://school-
collection.edu.ru/ .

10. denepanbHblii HEHTP HH)OPMAITMOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

11. IIpoekr ['ocynapcTBEHHOr0 HHCTUTYTa pycckoro a3bpika uMeHu A.C. ITymkuna
"O6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

12. CnpaBouHo-uH(popMaoHHbIN mopTain "Pycckwuii si3pik" http://gramota.ru/;

13. Cmyxx0a TeMaTHYECKUX TOJIKOBBIX ciioBaper http://www.glossary.ru/;

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

15. Oo6pazoBareabHbIN TopTai "Yuebda" http://www.ucheba.com/;

16. 3akonompoekT "O6 oOpasoBanuu B Poccuiickoii @enepanun". Bonpock u 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBIC JIEKTPOHHBIE 00pa3oBaTe/ibHbIe M HH(POPMALMOHHBIE PeCypPChl

KyoI'Y:

1. Cpena moayiabpHOTO AuHamMHuUeckoro oOyueHus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, ITyOJIMKALUNi 1
koH(pepenmmii http://mschool.kubsu.ru/

3. bubamnorexa nHHOPMAIIMOHHBIX pecypcoB Kadeapbl nHHOPMAITHOHHBIX
oOpa3oBaTelbHbIX TexXHONOrHi http://mschool.kubsu.ru;

4. DnexTpoHHbI apxuB qokymeHToB KyoIl'Y _http://docspace.kubsu.ru/

5. DnexkTpoHHBIE OOpa3oBaTeNbHBIE pecypchl Kadeapbl MHPOPMAIMOHHBIX CUCTEM H
TexHomoruii B oOpazoBanun KyOl'Y u nHayuno-merommueckoro >xypHama "IIIKOJIBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. MeToauyeckne yKazanus 1ist 00y4aOLIUXCS 110 OCBOCHUIO TUCIUIIIMHBI

ITo xypcy nmpenycMOTpEHO MPOBEAECHUE JIEKIIMOHHBIX 3aHSATUNA, HA KOTOPBIX IAETCS OC-
HOBHOW CHCTEMAaTH3HPOBAHHBIA MaTepual, JaOlOpaTOPHBIX 3aHATHH, B XOJ€ KOTOPHIX CTYJEH-
TaMHd TIPUOOPETAIOTCS U 3aKPEIUISIOTCSI OCHOBHBIE MPAKTUYECKH HABBIKU PEIICHUS Pa3IMYHBIX
3a71a4, B TOM YUCJIE C IPUMEHEHUEM ITOJTYyUYECHHBIX TEOPETUUYECKUX 3HAHUN, & TAKXKE IPYNIIOBBIX
KOHCYJIBTALIM.

Baxkneiiimmm sTanoM Kypca sIBIS€TCS caMOCTOsITeNbHAs paboTa no auctumiuHe. Camo-
CTOsITENIbHAsT paboTa CTYAECHTOB SIBIIAETCS HEOTHEMJIEMOW YacThIO Mpoliecca MoAroToBku. Ilon
CaMOCTOSITENIbHON PabOTON MOHMMAETCA 4YacTh y4eOHOW IIIaHUpyeMOW paboThl, KOTOpas BBI-
MIOJIHSIETCS TI0 33JIaHUI0 U TP METOJMYECKOM PYKOBOJICTBE IMpernoaaBaTesisi, Ho 06e3 ero Hemo-
CPEACTBEHHOT'O y4aCTHS.

CamocrosiTenpbHas paboTa HampaBjieHa Ha YCBOGHHE CHCTEMbI HAYYHBIX M Mpodeccro-
HAIBHBIX 3HAHUHU, POPMHUPOBAHUS YMEHHI U HABBIKOB, MPUOOPETEHHE OIBITA CAMOCTOSTELHOM
TBOpueckoil aestenpbHOCTH. CPC momoraer ¢opMHupoBaTh KyJbTYPy MBIIUICHUS CTYICHTOB,
paclIUpATh O3HABATEIBHYIO €SI TENBHOCTb.

Bunpl camocTosTensHON pabOThI IO KYpCy:

a) TO IIeJISIM: TIOJITOTOBKA K JIEKIUSAM, K MMPAKTUYECKUM 3aHSATHUSM, K KOHTPOJIBHON pado-
T€, K KOJUIOKBUYMY; IMOJITOTOBKA HAYYHOT'O JOKJaJa U BbIToIHEHUE 3aaanuii mo HUP.

0) mo xapakTepy pabOoThl: U3yUEHHUE JIUTEPATYPhl, KOHCTIEKTA JIEKIIHIA; IOUCK JUTEpaTy-
pel B OHOMMOTEKE; KOHCIIEKTUPOBAHHE PEKOMEHIYEMOW I CaMOCTOSITEIIBHOTO HW3y4YeHUSs
HAyYHOU JTUTEPATyphl; pEIIeHHe 3a/1a4, TECTOB; paboTa ¢ 00y4arOIMMH H KOHTPOIUPYIOITUMHI
MpOrpaMMaMu.

Tematuueckoe MIaHUPOBAHUE CAMOCTOATEIBHOM PabOTHI CTYIEHTOB
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Pa3nen

Tema

CojaepsxkaHue BOIIPOCOB TeMbl

Bua patorsl

BBenenue B
aHajaus3

MHoxecTBa U onepanuu Haja HUMU. DyHKUIUH.
Knaccet  ¢ynkumii.  Omnepamuu: — CyXeHHe,
KOMITO3HUIIHA, anreOpanvecKue OTIEpaIIHH.
OrmpesnenieHne  MHOXECTBA  JIEHCTBUTEIIbHBIX
yucen. OrpaHWYeHHbIE MHOXKECTBA. ToOdYHAs
BEpXHSS M HIKHASA TpaHb. Apudmernueckue
oTiepaIu HaJ YHCIIaMHU. AxcuomMa
HENIPEPBIBHOCTH.

[Touck
HE00X0TUMOiA
uHpopmaruu
(cM.  cmHCOK
JUTEPATYPHI).
Pemenue
3ajau.

[Ipenen
byHKIIUN

beckoHeyHO Maible MOCIEIOBATEIBHOCTH U UX
CBOJCTB. [Ipenen MOCJIEA0BATEIbHOCTH.
CaoiicTBa npejena: €IMHCTBEHHOCTb,
anreOpandyeckue  onepalud,  HEpPaBEHCTBA.
CaoiicTBa: anreOpanveckKue onepanuu,
HEpPaBEHCTBA, KOMIIO3ULIUS. OKBUBAJIEHTHOCTh
onpeaenenuit npeaena no Komwu u no [eiine.
Kpurepuu CyILIECTBOBaHUS npenena
MOCIIEI0BATEILHOCTH. Kputepun

cymectsoBanus  lIm T (x) CpaBHeHue
X—a

OECKOHEYHO MaJbIX. DKBUBaJICHTHEIC
O6eckoHeuHo Maible. [ToHaTue 00 aCUMITOTUKE U
ACUMIITOTUYCCKOM PA3JIOKCHUH.

[Touck
HE00X0TUMOi
nHpopmanuu.
N3yuenue
JIEKIUOHHOTO
Marepuana.
Koncnektupon
anue. Pemenue
3azad.

IIpocrenmme
JJIEMEHTapHbIE

byHKIIUN

Tpuronomerpuyeckue QpyHKUUU. ACUMITOTHKA.

X
Ompenenenne @ uis  palMOHAIBHBIX |
UppalroHaIbHBIX X. CBOMCTBA. ACHMIITOTHKA.

[ToBTOpEHME
JIEKIIMOHHOI'O
Marepuaina u
Marepuana
y4eOHHKOB.
[ToaroroBka k
KOHTPOJIBHON
pabore

YucnoBele
pAIBI

Kpurepuii cxoaumMocTH, MpU3HAK CpPaBHEHUSI.
Pagpl ¢ monmoxkurenpHbiMUA 4uieHaMmu. [Ipu3Haku
Komm u [lanmamOepa. AOCOMIOTHO M YCIOBHO
CXOJSIIIUECS PAJIBIL.

ITouck
HEeo0X0IMMOI
uHpOpMalUH.
Pemenne
3ajad.

HenpepsiBHbie
byHKIIUN

HenpepbsiBHOCTE  3iIeMEHTapHBIX
[IpyHiMn  BIOKEHHBIX OTpe3koB. [IpuHiun
bonbriano-Beiiepuirpacca. CgoiicTBa
HENpEepPbIBHBIX HA 3aMKHYTOM OTpe3Ke (yHKLUH.
Touku pa3pbiBa, HENPEPHIBHOCTH MOHOTOHHOW
¢ynkuun. HenpepblBHOCTh 00paTHOI (yHKINU.
[Tepuonnueckoe MPOAOJIKEHHE. CBoiicTBa
MIEPHOJIOB.

GyHKIUH.

N3yuenne
JEKIHOHHOTO
MaTepuana M
MaTepuaia
y4eOHUKOB.

Aubdepentmp
yeMBbI€

byHKIIT

JuddepenumnpyemMocTsb u
Teopema 0 HauJy4den
anmpokcuManuu. Teopemsl
anreOpanyeckue
obOpaTHas

TIPOM3BOTHASL.

JIOKaJIbHOMN
0 TIPOM3BOJHBIX:

onepanuu,  KOMIIO3MLUS,
GyHKIMS. [Ipon3sBoaHbIE
2JIEMEHTapHBIX byHKuIni (BBIBOJ 1o
OTIPEJICTICHUIO). [TpounzBoaHbIE u
muddepeHnmansl BoICIIMX nopsakoB. Teopema

ITouck
HEOO0XO0IMMOM
uH(pOpMaLIHH.
Pemenue
3aj1a4.
IloaroroBka k
KOHTPOJIBHON
pabote




Pa3znen Tema CojaepsxkaHue BOIIPOCOB TeMbl Bun paéorsi
®depma, Jlarpamxka (Teopema Pommst). dopmyna
Tennopa. Pasnoxenue 3JIEMEHTapPHBIX
byHKIMIA.
7 [Ipunoxenuss | MOHOTOHHOCTB. JIOKaNbHBIN DKCTPEMYM. N3yuenne wu
mudpdepenma | Bemnyknocts. HepaBencrsa. Pemenue IIOBTOPEHHE
JILHOT'O YpaBHEHUM. JIEKIIMOHHOI'O
UCYMCIICHUS Martepuaiga MU
Marepuana
Y4COHHKOB.
Pemenne
3a/ad4.

8 Heonpenenenn . [Touck

S Meerpan [lonsTe nepBoOOpa3HON M HEONPEAEIEHHOTO HEOGXOIHMOi
UHTErpaa. OcHoBHbIE METO/IbI
uH(popManuu
uHTEerpupoBaHus. Talnuua WHTETPUPOBAHUS.
WnTerpupoBanue  3JIE€MEHTAapHbIX  (PYHKIMI (. cmmcox
(panMoHalbHbIE, TPUTOHOMETPHUUYECKUE, JMTEPATYPB)
KBa3UIIOJINHOMBI). Pererne
3a1a4.

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

it uarerpan | JleitOuuma. CBoiictBa  uWHTerpama. 3amMeHa | HEOOXOAUMOM
NIEPEMEHHBIX B  OINpPENEICHHOM HHTerpaie. | HHpopMarum.
[IpubnuxeHHOe  BBIYMCICHWE  HMHTErpayioB. | M3ydyeHue
®opmyna IPSIMOYTOJIBHUKOB, Tpaneuui, | JIEKIUOHHOTO
Cumrcona. Ornenka MOTPEITHOCTH. | MaTepHala.
Wurerpansuble  cymmpl  Pumana.  ®opmyna | Koncnektupos
Telnopa c OCTaTOYHBIM YJIEHOM B | aHHE.
uHTerpaiabHoil popme. MHTerpanbubiil npusHak | [loaroroBka
CXOJMMOCTH YMCIIOBOTO Psija. KOHTPOJIBHON
pabote
10 HecoOctBennsl | HTerpansl ¢ 6eckoHeuHbIMHM Tpenenamu U oT | [loBropenue
€ UHTErpajibl. | HEOrPAaHUYEHHBIX GbyHKLIUH. CBolicTBa | JEKIHOHHOTO
HecoOcTBeHHBIX MHTerpanoB. Kpurepuit Komm. | maTepuana
AGcosoTHasT M YCIOBHasg  CXOAMMOCTB. | MaTepuaia
[Ipu3HaKky CXOJMMOCTH. y4eOHUKOB.
11 ®yukuuoHans | Kpurepuin Komm paBHOMepHON cxoxumocTtH. | [Touck
HBbIE HenpepriBHOCTH npezaena PaBHOMEPHO | HEOOXOAUMOM

[IOCJIEIOBATEND | CXOASILEUC MOCJIeI0BaTEIbHOCTH | MH(POPMALIUH.

HOCTHU U psiibl. | HempepbIBHBIX (QyHKIU. Muterpupyemocts u | Ilonroroska k
T epeHIMpyeMOCTh TMpeeNbHOM  (YHKIMHU. | CAMOCTOSITEh
OyHKIMOHAIBHBIA  psAig W obinacTe  ero | HOM padote
CXOOUMOCTH. PaBHOMEpHasd CXOJUMOCTb.
HeoOxomuMmbrit W J0CTATOYHBIA  MPU3HAK
paBHOMEpPHOU CXOJUMOCTH. ITpu3zHak
Beiiepmtpacca.

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

[IpocTpaHcTBO HEMPEPHIBHBIX (PYHKIIUH. Marepuaia
y4eOHUKOB.

13 Huddepenuup | CBazp  nuddepennupyemoctd ¢ vactHbiMU | [Tonck

YEMOCTh IIPOU3BOIHBIMH. CBoiicTBa | HEOOXOAUMOM




Pa3znen Tema CojaepsxkaHue BOIIPOCOB TeMbl Bun paéorsi
yHKIMiT mddepenmupyemocrn: f + g, cf, f0og | nadopmaumn.
HECKOJIBKHX | dopmyra KOHEUYHBIX npupaieHnii. | PeIeHHe
HEPEMCHHBIX | TIpousBoaHass 1o HampasieHuto. ['panuent. | 334ad.
[pomssoaueie u muddepeHiuansl Beicuix | 1I0ATOTOBKA K
TOPSIAKOB. PasenctBo CMeIIaHHbIX | KOHTPOJIBHOM
npousBoanbix. @opmyiaa Teitnmopa s f: R — R" pabote
u f: R" —» R. Teopema cymiectBoBanusi (METOM
nocjenoBaTelbHbIX Npubnmxenuit). Teopema o
i QepeHIIMPOBaHUN  HEABHOW  ()YHKIIMH.
Teopema 006 oOpaTtHOi pyHKIHK. HeoOxoaumbie
U J0CTaTOYHbIE YCIOBHs 3KcTpemyma. Meton
Jlarpanxa.
14 Wnrerpansl, | HenpepblBHOCTS, muddepeHpyeMocts, | U3yuenne  u
3aBUCAIIME OT | MHTErpupyeMocTb. HecoOcTBeHHbIE MHTErpalibl, | IOBTOPEHUE
napaMmerpa 3aBUCSILNE oT napaMerpa. Kpurepuu | nexuinoHHoro
CXOOMMOCTH. MaTepuaia
15 Kparubie Mepa Kopnana. CaoiicTBa KpatHbIX | [Touck
UHTErpajbl | uHTerpajgoB. CBeleHHE KPAaTHOIO HHTErpajga K | HEOOXOIUMOM
MIOBTOPHOMY. 3aM€Ha IEPEMEHHBIX B KpaTHOM | MH(pOpMaluu
unTerpaiue. [lpunoxeHns KpaTHbIX MHTErpajioB. | (CM.  CHHMCOK
JUTEPATYpPHI).
Pemenue
3a/1ay.
16 KpuBonuneiin | CBoiicTBa KpUBOJMHEMHBIX U MOBEPXHOCTHBIX [Touck
bIC U HMHTErpasioB. KpUBOJIMHENHBIE U Heo0X0IuMoM
IOBEPXHOCTHBI | TIOBEPXHOCTHBIE MHTErPaJIbl IEPBOIO M BTOPOro | HH(OPMAIIHH.
€ MHTEerpansl | poja. N3yuenne
JEKIUOHHOTO
MaTepuaa.
Koncnexktupos
aHue.
ITogroroBka
KOHTPOJIBHON
pabote
17 DneMeHTbI Nuterpanbusie Teopems! ['aycca — IToBTOpeHune
teopun nosist | Octporpanckoro, I'puna, Crokca. JIEKIHOHHOTO
He3aBucuMocCTh KpUBOJMHEMHOTO MHTErpaia OT | MaTepuaia |
KpUBOM. MaTepuaia
y4eOHUKOB.
18 IIpencraBnenn | Pammyc cxomumoctu creneHHbIX psgoB u | [louck
e hyHKImit dhopmyna Komm-Anamapa. | HeoOxoaumoi
psaaamMu HuddepenurpoBanue ¥ MHTErpUPOBaHUE | HHPOPMALIUH.
CTeNEeHHbIX psAnoB. Paznoxenue ¢ynkuuii B | [ToBTOpeHue
creneHHoN pan. Papg  Teinopa. Teopema | neKuMOHHOIO
€IMHCTBEHHOCTH. Pa3noxkeHue sieMeHTapHBIX | MaTepuaita H
¢bynkuuii B creneHHble psnabl. Psag @Dypee. | matepuana
MuHuMabHOE  CBOMCTBO  KOA(DPHUIIMEHTOB | YICOHHKOB.
®ypee. Hepasencrso beccens. Jlemma Pumana. | Pemenue
HNurerpan [dupuxne. Teopema BeliepmTpacca | 3amay.
00 anmpokcuMaluu HenpepblBHbIX (yHKuMi. | [logroroBka k
PaBenctBo [lapceBans. Paznoxkenne GhyHKIMA B | KOHTPOIHHOU




Pa3znen Tema CojaepsxkaHue BOIIPOCOB TeMbl Bun paéorsi
pan  Dypse. [IpeoOpazoBanne  Dypwe. | pabote
OnpeneneHne M OpOCTEMIIME  CBOMCTBA.

[Ipencrasnenune GpyHKnii nHTErpasiom Oyphe.

B ocBoeHMH TUCHMIUIMHBI MHBAJIMJAMU U JIMLIAMH C OTPAaHUYEHHBIMH BO3MOKHOCTSMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYIbTAllMM) —
JIONOJTHUTEIIbHOE Pa3bsICHEHNE yI4EeOHOTO MaTepHaa.

I/IH[[I/IBI/IZ[yaJILHLIC KOHCYJIbTalUM 110 HOPCAMETY ABJIAKOTCA BaXXHBIM (l)aKTOpOM,
CIIOCOOCTBYIOIIMM WHAWBUAYATH3aIUN O0yYEHHUS U YCTAaHOBJICHHIO BOCIUTATEILHOTO KOHTAKTa
MCXKAY NOperoAaBaTciicM U OGy‘-IaIOH_II/IMCSI HHBAJILJIOM WJIMA JIMOOM C OI'paHUYCHHBIMU

BO3MOXHOCTAMHU 300POBbA.

7. MaTepuajibHO-TEXHUYECKOE o0ecrneyeHne 1o AUCUUIInHe (MO1YJII0)

HaunmeHnoBaHue crienuaabHBIX OCHaIlEHHOCTh CHEIUATIbHBIX [epeueHb TUIIEH3MOHHOTO
OMEILEHUI OMEILEHUI IIPOrPaMMHOT0 00eceueHUs
VuebHbie ayIUTOPHU st | MeGenb: yueOHas MmeGesb Microsoft Windows
MPOBECHUSI 3aHATHI JIEKHOHHOTO | TeXHUUYecKHe cpecTBa O0yueHuUS: Microsoft Office Professional Plus
tuna: 302H, 303H, 308H, 505a, | akpaH, IpoeKTOp
507a O6opynoBanue: KOMOMHHPOBAaHHASL
(bemass MmapkepHas ¥ MeJOBas)
JIOCKa
YueOHbIC ayIUTOPUHN it | Mebenb: yaeOHas MeOenb HET
MPOBEICHUS 3ansaTnil | O6opynoBaHue: KOMOMHUPOBaHHAS
cemunapckoro tuma: 307H, 310H, | (Gemas mapkepHass W  MeJoBas)
312H, 314H, 318H JIOCKa
YueOHbIe ayTUTOPUHU it | Mebenb: yueOHas mebeb HET
MPOBEICHUS IPYIIOBBIX u | O6opyaoBanue: KOMOMHUPOBaHHAS
UHAMBUAYQJIBHBIX ~KOHCYJNbTalMil: | (Oemas MapkepHas U MeloBas)
314H JIOCKa
NAGE: 3 E ayIUTOPUU st | MeGenb: yueOHas mebennb HET
MpOBEAEHUs TeKyIiero KoHTpois u | OGopynoBaHue: KOMOMHUPOBaHHAS
MPOMEXXYTOYHOH arrecranuu: | (Oemass MapkepHas U MeEJOBas)
302H, 303H, 307H, 308H, 310H, | mocka
312H, 314H, 318H, 506a, 507a
Jns  camocTosTeNnbHOW — paboThl  OOydYarOLIMXCA  MPEAYCMOTPEHBI  MMOMELICHHUS,

YKOMIIJICKTOBAHHBIC CHGHI/IaJ'H/ISI/II)OBaHHOI\/’I MC6€HBIO, OCHAIIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXXHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecriedyeHreM JO0CTyIa B AJIEKTPOHHYIO
WH()OPMaAIMOHHO-00Pa30BaATENBHYIO CPE/ly YHUBEPCHUTETA.

OcHaIIIEHHOCTD ITOMEIIEHUN I
CaMOCTOSTEIFHON paObOTHI
o0ydaromumxcst

HaumMmeHnoBaHue noMemeHun ais
CaMOCTOSATEIFHOU PabOTHI
oOyJaromuxcs

HepequL JIMIOCH3UOHHOI'O
MporpaMMHOTO obecrneueHus

Microsoft Windows
Microsoft Office Professional Plus

ITomenienue uisi caMOCTOSITETLHON
paboThI 00yJarOIIUXCs (YUTATBHBII
3an Hayunoit 6ubnmorexn)

MeOGensb: yueOHast Mmebelb
Kommnekr  cnenuanusupoBaHHON
MeOeH: KOMITBIOTEPHBIE CTOJBI
O6opynoBaHue: KOMITbIOTEpHAsI
TeXHHKAa C TOAKIIOYEHHEM K
MHPOPMALTMOHHO-
KOMMYHHMKaIUOHHOMI
«HTepHeT» M IOCTYIIOM B
JJIEKTPOHHYI0  MH(OpMannoOHHO-
00pa3oBaTeNbHYIO cpeny
0o0pa3oBaTeNbHOM  OpraHU3aluy,
BeO-KaMepbl, KOMMYHHKAI[IOHHOE
obopynoBanue, oOecrieunBaroniee

CCTH




JOCTYII K  CCTH  HMHTEPHET
(mpoBoaHOE COeIMHEHHUE u
OecrpoBOHOE ~ COEJMHEHHE MO

texaonorun Wi-Fi)

Ilomemenue s caMOCTOSATENBHOMI
pabotsl oOywaromuxcs (ayxa.301H,
3091, 320H)

Me0enb: yueOHas meOeIb
KoMmmekr  cnenuanuzupoBaHHON
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
Ob6opynoBanue: KOMIBIOTEepPHAS
TeXHWKAa C TOAKIIOYCHHEM K
HHPOPMALTMOHHO-
KOMMYHHUKaIIUOHHOM
«lHTepHETY» W IOCTYyIIOM B
AIIEKTPOHHYI0  HH(OPMAIHOHHO-
00pa3oBaTeIbHYIO cpeny
oOpa3oBaTeNpHOM  OpraHM3aluy,
Be0-KaMepbl, KOMMYHHKAIIMOHHOEC
obopynoBanue, oOecrieunBaromnice
JIOCTYII K CeTH  HHTCPHET
(poBoaHOE COCTMHEHUE u
OecrpoBOIHOE  COCIUHECHHE  I10
texnosorud Wi-Fi)

CETH

Microsoft Windows
Microsoft Office Professional Plus




