IloamucaHo 37I€KTPOHHOH MOANUCEIO:

Bepaxunknii Janun ['puropseBHu

HomxraocTe: upextop KITIM KemI'Y

Jata u Bpems: 2025-04-23 00:00:00
471086tad29a3b30e244¢728abe3661ab35¢9d50210dctDe75¢03a5b61df6436

MHHHCTEPCTBO HAYKH M BBICLLIEI'O OBPA30BAHMSA POCCUVCKOM ®EJIEPALTAN

DenepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00paz0BATEIIBHOS YUIPEKIICHIE BBICILIETO 00Pa30BaHHs
«KEMEPOBCKUI I'OCY JIAPCTBEHHbIM YHUBEPCUTET»

Ky3bacckuit ryMmaHUTapHO-TIEIArOTHYECKHUH HHCTUTYT

(DSKYJ'ILTCT HH(DOPME[TI/IKH, MaTEMAaTHKH H 3KOHOMHKH
Kaq)eﬂpa MaTEMaTHKH, (bl/IBI/IK]/[ H MaTEMaTHYECKOI'0 MOACITUPOBaAHHS

«YTBEPXIAIO»
Hexan ®DUMD

A.B. ®omuna
«16» gupaps 2025 T.

Padouasi nporpamMma JUCIHUTITHHBI

K.M.07.01.03 MartemaTu4ecKnid aHAIN3
HarpasiieHue moJAroToBKu
44.03.05 Ilemarornyeckoe oopaszoBanue (¢ IByMsl NpoGUIsIMHU NMOATOTOBKH)

HampasneHHOCTh (poduiib) MOArOTOBKU
«Maremaruka u Uudpopmaruka»

[Iporpamma GakanaBpuara

Kpanudukaiys BbITyCKHUKA
baxanasp

dopma 00yueHuUs
Ounas, 3ao0unas

["ox HaGopa 2025

HoBoxky3neuk 2025



OraasjeHue

1 LIEID JIACIIHTIIIHIHBL. «....vveeuteesnteeesteeessseessseesssesssseeesseeessseesnseessseeabeeensneennneesnneennneeanns 3
1.1 DOPMUPYEMBIC KOMITETCHITHH ...vvvveesvreressreessssseessssseeessssessssssessssesssssssessnseesns 3
2 O0BEM U TPYTOEMKOCTD AUCIUIIIIMHBI IO BUJAM YYCOHBIX 3aHATHH. DOPMBI
MIPOMEKYTOUHOM QTTECTALIMIL. ...veveveesreesnteeaseeessseessseessseesnsesassesessseesssesssnesssessnsesenns 3
3. Y4eOHO-TeMaTUYECKUM TIJIaH U COAEPIKAHUE JTUCITUTUTHHDBL. ...oevveernveeaireeieeeene 4
3.1 YUCOHO-TEMATHUCCKIUM TITIAH ...uvvreeiurereaaureeesaureeesasseeesssseessnseassssseassssneessnneesnes 4
4 TlopsmoK OTICHUBAHUS YCIIEBAEMOCTH M CHOPMHUPOBAHHOCTH KOMIIETEHITUI
OOYYarOIIeTOCs B TEKYIICH M MPOMEKYTOTHOM ATTECTAITHM. «ve.vvveerreesrvessnveeesseeeenas 6
5 MarepuanbHO-TEXHUYECKOE, TPOTPaMMHOE B YIEOHO-METOAMIECKOE
O0CCTICUCHUE JVICTIVITITHTHDBL. ... .vveeutveesiteesssessstessnsessssessssseesssessssessssessnsessnsessnseesssseessnes 7
5.1 VUEOHAS JTUTEPATYPA «.nvvverreeeiriesireessreessreesneeasneessmeeesnseesnneessneesneeaneeenneeenneeennnes 7
5.2 MaTepuaibHO-TEXHUYECKOE U TPOrPaMMHOE 00CCTICUCHHUE TUCITUTIINHBL ....... 7
5.3 CoBpemennbie npodeccuoHanbHbie 0a3bl JAHHBIX U HH(POPMAIIMOHHBIE
CIIPABOUHBIE CHCTEMBL. ....eeutveestreeireesuteesssesssteeaseesssesassseessseessseesssessnbesssessnsesssseeensns 8
6 VHbIe CBEACHUS U (MITH) MATCPHATIBL. ..uvvveeivrreesssreeesssreeesssreessnssnsssssnsssssesessssenssnnns 8
6.1.IIpuMepHBIE TEeMBI TUCHBMEHHBIX YUEOHBIX PAOOT. . .vvveivrereiirreeiirressrreessaneesnns 8

6.2. [IpuMepHbIe BOIIPOCHI U 3aJaHus / 3a0a4M JJIs MPOMEKYTOUHOU aTTecTanuull



1 leanb aucuMnaMHbI.

B pesynbTare 0CBOEHHS TUCIHILIMHBI y 00y4YalOIerocs JOKHBI ObITh C(HOPMHUPOBAHBI
KOMITETCHIIMM OCHOBHOHM Tpo(deccrHoHambHON 00pa3oBaTeIbHON MporpaMMbl OakajgaBpuaTa (11a-

nee - OITOII):

IMK-1: CnocobOeH ocBanBaTh M UCIOJIB30BATh TCOPETUUCCKHUE 3HAHUS U MPAKTUICCKUE YMEHUS U HABBIKU
B IIpeAMETHON 06J1acT 1o mpodruto "MaTeMaTuka" pH penIeHnr MPoPEeCCHOHATBLHBIX 3a1a4

1.1 ®opmupyemble KOMIETEHIHH, HHANKATOPbI JAOCTHKEHHUS KOMIETEHIHi, 3HA-

HUSl, YMCHUH, HABBIKHN

Ta6mmma 1 — MHauKaTOphl TOCTHKEHUS KOMIIETCHIINHI, GOpMUPYEeMbIe TUCITUTIIIMHOM

Ko n Ha3zBaHWEe KOMIIETEHIINT

WHIUKaTOPBI JOCTIKEHUS KOM-
nerennuu mo OIIOIT

3Hanus, ymeHus, HaBeikd (3YB),
(hopMupyeMbIe AUCIUTUTHHOM

[IK-1: CnocoGen ocBauBaTh 1
UCTIONIH30BaTh TEOPETUIECKHE
3HAHUS U IPAKTUYECKHUE yMe-
HUSL ¥ HABBIKH B TIPEIMETHOM
obnactu no npoduiro "Mare-
MaTHKa" PU pEeLICHUU Ipo-
(heccroHANBHBIX 33724

[IK-1.1 3Haet cTpyKTypY, COCTaB U
JMIAKTHYECKUE eIUHUIIBI TIPEI-
MeTHO# obmactu "MaTtemaTtuka"
(mpemomaBaeMoro npeameTa)
[1IK-1.2 VYmeer ocyIiecTBIsTh OT-
00p y4eOHOro CoMIepKaHUS TIPE/I-
MeTHOM obsacTu "Matemaruka"
JUISL €70 peau3aliy B Pa3IndHBIX
(opmax 00y9IeHHUS B COOTBETCTBHU
¢ TpeboarusimMu GI'OC OO
IIK-1.3 JIleMOHCTpUpYEeT yMEHHUE
pa3pabarbiBaTh 1O MPEIMETHON
obsactu "Maremaruka" paziu4yHbIC
(opMBbI y4eOHBIX 3aHSATHH, NMpHUMe-
HSTh METO/BI, IPUEMbI M TEXHOJIO-
rud O0y4eHus, B TOM YHUCJIE WH-
(hopManOHHBIE

3HaTh:

- CTPYKTYPY, COCTaB U TUAAKTHICCKHE
€MHHIIBI MATEeMaTHICCKOTO aHaIM3a KaK
y4eOHOTO MpeMeTa;

YMmeTs:

- OCYIIECTBJIATH OTOOP yU4eOHOTO conep-
JKaHWS MAaTeMaTHYCCKOTO aHaJIH3a JIs ero
peaiu3ayy B pa3inuHbIX (popMax odyue-
HUS B COOTBETCTBUU C TPEOOBaHUAMH
dIrocC 00;

Bnanets:

- METOJaMH, IIPUEMaMH PEIICHUS 3219
MaTeMaTHIeCKOTO aHAJIN3a W TEXHOJIOTHEH
00yYCHHS PEIICHUIO TaKHX 3a/1a4 B
HIKOJIBHOM KYpCe MaTeMaTHKH

2 O0béM U TPyI0€MKOCTH TUCHHUILIMHBI 110 BUIAM Y4eOHbIX 3aHATHIl. DOpMBbI IPO-

Me)l(yTO‘{HOﬁ arrecranmu.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUTUINHBI TI0 BUJAaM YIeOHBIX 3aHATHN

OO01mas TpyI0eMKOCTh ¥ BHUJBI y4eOHOH paOOTHI MO JUCIUTUIHHE,

O06BéM gacos 1o hopmam 00y-

MIPOBOJIUMBIE B pa3HbIX (popmax 000 HCHHA 300
1 O0mas TPy 1I0€MKOCTh JIUCITUTLTAHBI 288 288
2 KonrakTHas paboTta oOy4arommuxcs ¢ mpernoaasareneM (10 BUIaM 112 20
y4eOHBIX 3aHITHI) (BCETO)
AynuTtopHas paboTa (Bcero): 112 20
B TOM YHCIIE:
JIEKIIUHA 32 8
MIPAKTUYECKUE 3aHSATHS, CEMUHAPHI 80 12
MPAKTUKYMBI

J1a00paTOpHbIC PA0OTHI

Breaynutopnas pabota (Bcero):

B TOM 4YHCJIC, WHAUBUAYAJIbHAA pa60Ta O6y‘{aIOH_II/IXCSI C
MperogaBaTcjicM

MOJIFOTOBKA KypCOBOM paboThI (IPOEKTa) /KOHTAKTHAs pabo-
1
Ta

IpyIIOBasl, HHAWBHIyalbHAs KOHCYJIbTALUS U WHBIC BHJIbI
y4eOHOM JeSTENbHOCTH, MPEIyCMaTPUBAOIIHE TPYIIIOBYIO
WIN VWHIVBHYAIBHYIO Pab0Ty 00YyYaromuXcs ¢ TMpero/iaBa-
TEeeM)




TBOpUECKas padora (dcce)
3 CamocTtosresbpHas padoTa 00ydaronuxcs (BCero) 140 255
4 TIpoMexyTOUHasE aTTECTAIUS 00yJaroIIerocs 36 13
1 cemecTp — 3a4er ¢ OLEHKON
2 ceMecTp - IK3aMeH
3. YyeOHO-TeMATHYECKHU I IUIAH U co/lep:KaHHue JHCHUILIMHBI.
3.1 YyeOHO-TeMaTH4YeCKHIl IJIAH
Tabnuua 3 - YueOHO-TeMaTHUeCKUH IJ1aH 04HOM / 3204HON  (POPMBI 00ydeHuUs
O6mas | TpymoemkocTh 3aHsATHII (Hac.) dopma Te-
Tpyno- 0P0 300 Kymiero
E EMKOCTE | AyauTOpH. Aynu- KOHTPOJIS U
= |Pa3genbl U TeMbl THCHUILIUHBI (6ceeo SAHSTHS TOpH. 3a- MIPOMEXY-
% 10 3aHATUAM yac.) CpC | HoATHs CPC TOYHOH aT-
X JeK1. | mpa JeK | mpa TeCTallnu
= KT. w | kT ycIreBaeMo-
S CTH

Cemectp 1
1. ®yukuyuu, npedenvl, He- 2 2 54
npepvleHoCmy

1 OyHKIM: onpenenenue, cno- | 16 2 4 10 Kontpob-
coOnl 3aanus. CBolcTBa Has pabota
byHKIMI. DeMeHTapHbIe Nel
(GyHKIMU B UX rpaduKy.

2 [Tpenen pynkuuu. beckoneu- | 16 2 4 10 Kontpob-
HO MaJjible U OECKOHEYHO Has pabora
Oonpiine BenuuuHbl. Herpe- Ne 1
PBIBHOCTD ()YHKIIHH.

2. lupgpepenyuanvuoe uc- 2 2 55
uucnenue

3 | IlpousBognas pynkmuu. I'eo- | 16 2 4 10 KonTposns-
METPUUYECKUN U PU3NUIECKUI Has pabota
cmbicibl. [TpaBuna nudde- Ne 2
PEHIIMPOBAHUS U TPOU3BO/I-

HbI€ 3JIEMEHTapHBIX (PYHKLHUH.

4 | Iudpdepenunan GyHKIIUH. 20 2 6 12 KonTposms-
[TpousBonHbIe U T HepeH- Has paboTta
IIAJTBI BBICIITMX TIOPSIIKOB. Ne 2
[TapameTpuueckoe 3aaHue
¢byHkuu u e€ nuddepenHuu-
poBanue. CpoiicTBa nudde-
pPEHIUPYEMBIX (QYHKITHII.

5 | Bo3pacranue u yObiBaHuE 20 2 6 12 Kontposns-
¢bynkunit. MakcuMyMBbl U MU- Has paboTta
HUMYMBbI. AcuMITOTHI. [lo- Ne 2
cTpoeHue rpadukoB QyHK-
nui. @opmyna Teiopa.

3. Humezpanwvnoe ucuucie- 2 2 55
Hue

6 | [lepBooOpa3Hast QyHKIMS U 16 2 4 10 KonTposs-
HEOIpeIeICHHBIN HHTETPAJ. Has pabota
OcHOBHBIE METO/IbI UHTETPU- Ne 3
pOBaHUsI.




O6mas | TpynoemkocTh 3aHATHII (4ac.) dopma Te-
TpyR0- | OO 300 KyIero
= EMKOCTE | AyIHTOpH. Aynu- KOHTPOJIS U
\: Pas3nens! ¥ TEMBI JUCHUITIIMHBL (ecejo 3AHSTHS TOpH. 3a- MPOMEXY-
= |10 3aHATHAM yac. HSITHS TOYHOM aT-
% JEKII. | Tpa CPC JeK | mpa CcPC TeCTanu
= KT. w | kT ycreBaemo-
s CTH

Cemectp 1

7 HNuTterpupoBanue 1poOHO- 20 2 6 12 KoHTpoib-
palMOHATBHBIX (QYHKINH, Has paboTta
TPUTOHOMETPUUYECKUX BbIpa- Ne 3
JKEHUH, IPOCTEUILINX UppaLU-

OHAJIBHOCTEM.

8 Omnpenenennblii uaTerpan, ero | 20 2 6 12 Kontposb-
cBoiicTBa. [IpubmmkeHHoe Has pabora
BBIYUCIICHHUE ONPEICICHHOTO Ne 3
uHTerpaia. 'eomerpuyeckue
npuiiokeHus. Buasl HecoO-

CTBEHHBIX MHTErPAJIOB, UX

CXOJMMOCTb.

[TpomesxyTouHas arTecTanus 3ager ¢
OLICHKOM
-14

WUTOI'O no 1 cemectpy 144 16 40 |88 6 6 164 | -/4

Cemectp 2
4. lu¢pgpepenyuanvroe u 1 4 51
UHMEZPAIbHOE UCHUC/ICHUSA
dynKyuit neckonbKux nepe-

MEHHBIX

9 OYHKIIMY HECKOJBbKUX Tiepe- | 42 6 16 |20 Kontpob-
MeHHBIX. [Ipenen u Henpe- Has pabota
pBIBHOCTB GyHKLMHU. YacT- Ne 4
HbIE TTpou3BoAHBIE. [ToTHbBIN
muddepennnan. YactHole
MIPOU3BOJIHBIE U AU PepeH-

[{UAJIb] BBICIINX MOPSIJIKOB.
OKkcTpeMyM (pyHKIIUU JBYX
NIEPEMEHHBIX.

10 | JIBoitabie nnTerpansl. Kpu- 26 2 12 |12 KonTposms-

BOJIMHEHHbIE HHTETPAIbI. Has paboTta
Ne 4
3. Paowt 1 2 40
11 | Yucnossle psabl. @ynknuo- | 20 4 6 10 KonTposms-
HAJIbHBIE PSJIBL. Has paboTta
Ne 5
12 | CreneHHBIE PSJIBL. 20 4 6 10 KonTposms-
Has paboTa
Ne 5
[Tpomesxyrounas arrecranus | 36 DK3aMeH —
36/9
HNTOI'O no 2 cemectpy 144 16 40 |52 2 6 91 36/9




4 IlopsAaoK OLleHUBAHMSA YCIIEBAEMOCTH U C()OPMHUPOBAHHOCTH KOMIIETeHIUH 00y-
Yaumerocss B TeKyleil U NpoMe:KyTOYHOM aTTecTAlUM.
I[HSI MOJ0KHUTEIBHOM OLICHKHU I10 pE3yjibTaTaM OCBOCHUA OUCHUIIJIMHBI o6yqa}omeMyCﬁ
HE00XO0/IMMO BBIIIOJHUTh BCE YCTAHOBJIEHHbIE BU/IbI yueOHOU paboThl. OLieHKa pe3yabTaToB pa-
60THI 00y4aromierocs B 6ayuiax (1o BUgam) npuBeaeHa B Taduuie 4.

Tabnuua 4 - bannbHO-pEeHTUHTOBAs OIIEHKa Pe3yIbTaTOB yuyeOHOM paboThl 00yJarOImuX-

cs o Bugam (bPC)

VYuyeOHnas pabo- (Cymma |Buabl u pe3ynbratel |OLEHKA B aTTECTAIMH bamiet
Ta (BUIIBI) O0ayioB  |yueOHOM pabOoThI max
1 cemecTp
Tekyias 80 JleknuoHHbIe 3aHg- |1 0aJ1a - TocemneHrne 1 JIEKIIMOHHOTO 8
yueOHas pabo- TS (KOHCIIEKT) 3aHSTHS
Ta B CEMECTpe (8 3ansTHIN)
(ITocemenue [Tpaxtuueckue 3aus- |0,5 6amna - nocemenue 1 IpakTu- 57
3aHATUH IO TUS (OTYET O BBIMOJ- [YECKOTO 3aHSATHUS
paCIUCAaHHIO U HEHUM MPAKTUYECKOM 10 3 6a/10B — nocenienue 1 3ansaTus
BBIIOJIHEHUE pabotsl) (20 3aHA- | CYIIECTBEHHBII BKJIAJ Ha 3aHATUU
3a/1aHui) TUI) B paboTy BCell rpynibl
KonTponbusle pado- (3a onny KP:
ThI (3 paboThI) ot 0 10 2 6a/1J10B (BBITIOJTHEHO Me- 15

Hee 51% 3ananuil)

3 6asa (BemosHeHo 51-67% 3ana-

HUMN)

4 6anna (BeimoiHeHo 68 - 84% 3a-

JTAHU )

5 6angoB (BeimosHeHo 85 - 100%

3aJ]aHu)
Hroro no texymeii padore B cemectpe (51 611 — moporoBoe 3HaUCHHE) 51-80
[Ipomexyrou- (20 VYcTHbI onpoc 10 6a110B (TOPOTOBOE 3HAUCHUE) 10-20
Hasl aTTeCcTaIus 20 6anJ10B (MaKCHMAaIBLHOE 3HAYC-
(3auer) HUE)
HToro mo npoMe;KyTo4HOI aTTecTranum (3a4ery) 10 - 20

CymmapHas oneHka no aucuuniaude: CymMmMa 6ajijioB TeKyIIed 1 MpOMeXyTOUHOM aTTecTaluu

51 — 100 o6asi0B

VYuebnas pado- [Cymma |Bumsl u pesynbraThl |OIl€HKA B aTTECTALUN basns
Ta (BUbI) 6a/10B |y4eOHOI paboThI max

2 ceMecTp
Tekymas 60 JlexnmoHHble 3aHg- |1 041 — mocenieHue 1 JIEKIIMOHHO- 8
yueOHas pabo- TUS (KOHCIIEKT) IO 3aHATHUSA
Ta B CEMECTpe (8 3amsTHiA)
(ITocemenue [TpakTrueckue 3ans- |1 6amn - noceuieHue 1 npakruye- 42
3aHATUH 110 TUS (OTUYET O BBINOJ- |CKOTO 3aHATHS
paclucaHuio u HEHUM NMpaKTU4YecKoi (1o 3 6ayoB — nocemienue 1 3aHsTus
BBITIOJTHEHHE pabotel) (20 3aHsA-  |M CYIIECTBEHHBIN BKIJIAJ] HA 3aHATHH
3ajaHui) TUI) B pa0OTy BCel TPYMIIbI




Kountponbusie pabo- (3a onny KP:
ThI (2 paboTHI) ot 0 10 2 0a/1710B (BBIMOJIHEHO Me- 10
Hee 51% 3aganuii)

3 6aaaa (BemmostHEHO 51-67% 3ana-
HUM)

4 6aana (BeimostHEHO 68 - 84% 3a-
JTAHUMN )

5 6angoB (BeimoaHeHo 85 - 100%
3aJIaHN )

Hroro no Texymeii padore B cemectpe (31 6a1i1 — moporoBoe 3HaUCHKE) 31-60

[Tpomexxyrou- (40 YcTHBII onpoc 20 6ass1a (MOPOroBOE 3HAYCHUE) 20-40
Hasl aTTecTalus 40 6a/10B (MaKCUMAJILHOE 3HAYE-
(9K3aMeH) HUE)

HToro no npoMe:xKyTo4Hoi arrecTtanuu (3K3aMeHy) 20 -40

CymmapHasi oueHka no aucuuniause: CymMma 0aioB TeKylield U TpOMEKyTOUYHOM aTTecTaluu
51 - 100 6ans10B

5 MarepuajbHO-TeXHHYECKOE, IPOrPAaMMHOE H Y4eOHO-MeTOoInYecKoe odecrevyeHne
AUCHUILIHHBI.

5.1 YueOnasi iuteparypa

OcHoBHasi yueOHasi IuTEPATYpa
1. Kpemep, H. I1I. Marematuueckuii aHaau3 : y4eOHUK U MPAKTUKYM IS BY30B /

H. 1. Kpemep, b. A. Ilytko, Y. M. TpumuH ; orBeTcTBeHHbli pegakrop H. 1. Kpemep. — 2-¢
u31., mepepad. u gon. — Mocksa : U3natensctBo FOpaiit, 2023. — 593 ¢. — (Bricmee o6paso-
Banue). — ISBN 978-5-534-16158-8. — Tekcr : anekTponHbI // OOpa3oBarenbHas miaTdopma
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/530543

JlonoJIHuTEIbHAS JIUTEPaTypa

1. Makcumosa, O. JI. OCHOBbI MaTeMaTHYECKOr0 aHAJIM3a: YUCIIOBBIE Ps/bl : yueOHOe mocodue
i By3oB / O. 1. MakcumoBa. — Mocksa : M3aarensctBo Opaiit, 2022. — 97 ¢. — (Briciiee
obpazoBanue). — ISBN 978-5-534-08225-8. — Texkcr : snekrponHbii // OOpazoBaTenbHas
iatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/494336

2. MakcumoBa, O. JI. MaremaTnueckuii aHanu3 B mpuMepax M 3amadax. [Ipexgen ¢yHKumy :
yueOHOoe ocooue i By30oB / O. 1. MakcumoBa. — 2-¢ u3J., crep. — Mocksa : M31areinscTBo
FOpaiit, 2022. — 200 c. — (Beicuiee o6paszoBanue). — ISBN 978-5-534-07222-8. — Texkcr
NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/494208

3. Maremarndeckuii aHanu3. BelecTBeHHbIE YHClia U TIOCIEI0BAaTENILHOCTH : YueOHOe rmocodue
st By3oB/ W. B. Canoauuas, T. H. ®omenko, E. B. Xopommunosa ; mox oOuieil penakiueit
B. A. nbunaa. — 2-¢ u3n., mepepad. m jorm. — Mocksa : MzmatenscrBo IOpaiit, 2023. —
109 c. — (Bwicmee oOpazoBanue). — ISBN 978-5-534-08461-0. — TekcT : 3IMEKTpOHHBIA //
O6pasosarenbhas iathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/515258

4. Xopommumona, E. B. Maremarnueckuii aHaim3: HEONPEACIECHHBIN HHTETpA : YIeOHOE MOCO-
6ue s By3oB/ E. B. XopommnoBa. — 2-e u3a., nepepad. u non. — Mocksa : M31aTenscTBo
FOpaiir, 2023. — 187 c. — (Bseicuiee o6paszoBanue). — ISBN 978-5-534-05715-7. — Texkcr
NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515249




5.2 MaTepuaJibHO-TeXHHYECKOe M IPOrpaMMHoe o0ecniedeHue JMCHUIIMHBI.
Y4deOHble 3aHATHS IO AUCHUILTMHE NpoBoaiTcs B yueOHbIX ayauTopusx KI'TIN Keml'V:

Marematuyeckuii|309, 310, 325 YyeOHble aynuTopun AJIst IPOBEACHUS 3aHATHH JeknoH-|654000, KemepoBckas
aHaIM3 HOTO THIMA, CEMHHApCKOro (IPakTHYEeCKOro) THIA, Uil TPYHIOBBIX H|o0iacTh - Kysbacc, r.
WHIIMBHIYAJIbHBIX KOHCYJIBTALMHA, TEKYIIEro KOHTPOJISI U MPOMEXyTod-| HoBOKy3HeNK, mp-KT
HOM aTTecTanuu (MyJIbTUMEINIHAS) Meramnypros, nx. 19,
CrnemmammupoBanHas (yueOHas) Mebenb: Jocka MenoBas, Kadenpa,| kopmyc 4

CTOJIBI, CTYJIbS

ObopynoBanre IS MPEe3eHTANHN y4eOHOrO MaTeprana: Tocka MHTEpaK-
THUBHAs, KOMIIBIOTEP MPETIOaBaTelIsi C MOHUTOPOM, IPOEKTOP, aKyCTHIE-
CKasl CHCTEMa, 3KpaH

Hcnonezyemoe mporpammHoe obecmeuenne: MS Windows (Microsoft
Imagine Premium 3 year mo cyOaMUEH3HOHHOMY J0roBopy Ne
1212/KMP or 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBo6oano
pacnpoctpansemoe I10), antusupycuoe I10 ESET Endpoint Security,
munersus NeEAV-0267348511 go 30.12.2022 r.; Mozilla Firefox (cBo-
6omHOo pacmpoctpansemoe I10), Google Chrome (cBoGomaHo pacmpo-
crpansiemoe I10), Opera (cBoGomuo pacmpoctpansemoe I10), Foxit
Reader (cBobomno pacmpoctpansiemoe I10), WinDjView (cBoGoaHO
pacupoctpansiemoe [10), Snnmexc.bpaysep (oTedecTBeHHOE CBOOOIHO
pacupoctpansemoe [10).

WuTepHer ¢ obecneuenneM goctymna B DM1OC

5.3 CoBpemenHnble npogeccuoHaTbHbIe 0a3bl JAHHBIX U HH(OPMAIMOHHbIE CHpPa-
BOYHbBIE CHCTEMBI.
Ilepeuens CIIB/l u UCC no aucumnmiinne
1. OO6mepoccuiickuii MaTeMaTH4ecKuii HopTai (MHPOPMALMOHHAS CHCTEMA) -

http://www.mathnet.ru/

2. Uudopmanmonnas cucrema «EnquHoe OKHO 10CTyma K 00pa3oBaTebHBIM pecypcam -
http://www.window.edu.ru.

3. zbMATH - https://zbmath.org/ - maTemaTndeckas 6a3a JaHHBIX, OXBATHIBAIOLIAS MATEPH-
anbl ¢ koHIa 19 Beka. zbMath cogepxut oxono 4 000 000 moxymenToB, u3 6oiee 3 000

xypHasoB ¥ 170 000 kHUT O MaTeMaTukKe, CTaTUCTUKE, NHPOPMATHKE, a TAaKKe Malllu-
HOCTPOEHHUIO, (PH3HKE, €CTECTBEHHBIM HAayKaM U JIp.

6 Huble cBeeHUs U (MJIH) MATEPHAIBI.
6.1.IlpumepHbIe TeMbl NUCBMEHHBIX Y4eOHBIX pa0doT
KonTpoubsnas padora Ne 1

Dynkyuu, npeoensl, HENPEPbIGHOCHLL

BapuanT (oOpa3zerr)

1. Haiiti obnacts onpenenenus pynkuuit: a) f(x) = lg(x +7) — % lg(2x —1);
0) f(x) = logx-10,3.
x+5
2. BbISICHHTB, SBIISCTCS JIH 3alaHHast QYHKIIHMS YSTHOM MIIM HEUYSTHOM MM HE SIBIISICTCS HU YeT-
3x'tg3x
x2+4 '

3. TlocTpouTs rpaduku QpyHKImii: a) y = 4 — 4x2; 6) y = 4sinx.

HOM, HM HeueTHOH: a) y = x3 — 2x°; 6)y =

4, I/I306pa3I/ITB TOYKaMH Ha IIJIOCKOCTHU MMOCJICAOBATCIIbHOCTDL, 3aIaHHYIO 06H_II/IM YJIICHOM
n+1

a, = .
n 2n



http://www.mathnet.ru/
http://www.window.edu.ru/
https://zbmath.org/

2x3+3x%—x, . x3-1 . x2-6x+8,

5. Beraucauth npeaens: a) lim,_,q — 0) lim,_,; gy B) lim,_,,
r) lim Vitx+x2-1, ) lim V3+x+x2—vV9-2x+x2, ¢) lim tgx—sinx,
x—0 . ) A x—2 7312 ; X0~ 3
. (2x+3\*F1
X)) lim (—— .
x—oo \2x+1

6. HOHBSYHCB MCTOAOM 3aMCHBI OECKOHEYHO MaJjbIX OKBUBAJICHTHBIMU, HalTH mpEaciibl:

. 4%—10% e %X
a) lim _— 0) lim
) x>0 3x_7x )x—>0 arcsinx’

KonTpoJubnas pa6ora Ne 2
Jupppepenyuanvruoe ucuucnenue
Bapuanrt (o0Opaserir)
1. Haligute npousBoiHbIe QYHKINA:

1) y=5x° —cosx+tgx; 2) y=x6—%+arctgx; 3) y = In(cos 2x —/X);
X

4) y =cos?(/2x =5%); 5) y =sin 2x-COS5X; 6) y=e*-tg(6x—1);

2C0S5X 8) y = 13/x
sin®2x’ sin(2x—1)
2. Haiftu mpou3BoIHbIE BTOPOTO MOPSIIKA!

1) y=sin’x; 2) y=+1+x*; 3) y=In(2x-3).

3. UccnenoBarh PyHKLHIO U TOCTPOUTD €€ TpaduK:

7Ny=

1)y = x3 — 3x; 2)y=§—2x2; 3)y=xx2 . 4)y = x%In’x.

2-1

KonTtpoJubnas pabora Ne 3
Humezpanvnoe ucuucnenue
Bapuant (o0Opazeir)
1. Haiitn nHTETpaBbL:
1)j(x2+3x3+x+1)dx; 2) j(x4+i/§+3\/§+x—12+§)dx;

3)J'e°°SX sin xdx ; 4) '[arcsm \/_

2. BelyncnuTe MHTET paJibl:

h 2 . ‘ 2 1 . Zd
lcosx; 2)_([(\/;—x)dx, 3)!(x + )X 4)!%,

T 3z 4 X 7
. : ° dx
5) |sin xdx; 6) |xsin xdx; 7) [1+ e4de; 8) :
! ZI” '!,. J;\/3x+ 4

3. Haiitu nomae GUrypsl, OorpaHU4eHHON JIMHUSIMHU:

9



1) x=1/2% x=0, y=1, y=-3; 2)y=x% y*=-x.

4. Haiitu o0beM Telna BpalieHus, 00pa30BaHHOTO JTMHUSAMU:
1) xy=4, x=1, x=4, y=0 Bokpyr ocu Ox;

2)y=x>, x=0, y=28 Bokpyr ocu Oy.

KonTpoubnas padora Ne 4
ughpepenyuanvnoe u unmezpanvnoe ucuucnenusn
@yHKyuil HeCKONbKUX nepemeHHbIX

BapuanTt (o0Opaszeir)

1. Haiiti oGmacts onpeneneHus: QyHKITHIA:
3

Dz=4-x+2y,; ) 1=—5—.
X +y

2. HaiiTu yacTHbIe TPOU3BOIHBIEC TIEPBOTO MOPAIKA

1) 2=2x° +3%y2 —y2 —5x'y;  2) 1=—2;
X=y
3) z=sin(x+Yy); 4)z=x*y+(2x-3y)>.

3. Haiitu yacTHbIe IPOU3BOAHBIC sl QYHKIIUU B YKa3aHHOU TOUKE:

Z=X y+3i B Touke B(1; 1).

3x

oz oz 1
4. lana pyHKIUs Z = In(\/; + \N) . Jlokasarp, 4TO X@— + ya =5
X
5. HaiiTu yka3aHHbIE YaCcTHBIE IPOU3BOIHBIE TPETHETO MOPSAIKA OT (PyHKLINU
’z 87 5 )
—5 75?01 Z2=X"+3y +2X-Y.
OX oy

6. Haiiti monusiit quddepentman GyHkuuu z = 2y + XY 41,

2

2 X 2 X
7. Beraucnuth uHTErpasbi: 1) IdXIde ;o 2) Idx I (2x-y)dy .
0 0 1 X

8. IloMeHsATh NOPSAOK UHTETPUPOBAHHUS:
Vi
[T y)dy .

x2-1

1) | dxjf(x,y)dy; 2) jdxxjf(x,y)dy; 3) [dx

9. BeIuMcauTh JBOWHBIE HHTETPANIBI 110 YKa3aHHBIM o0nacTsm G:

1)_”x\/§dxdy, G:0<x<] 0<y<1, 2 H(x+2y)dxdy G:y=x* y=0, x+y-2=0
) KOHTpOJII)GHaH pabora Ne §
Paowu
BapuanTt (o0Opazeir)

1. BBISICHUTH CXOIMMOCTh U HAUTH CyMMY psijia:

10



D) 1+9+9°+9°+...,

3) 1—1+l—i+
3 9 27

1

1 1
|q|<1,2) 1+§+?+?+".;

4)1 1

1

+ +
2-3 34

+
4.5

2. HpOBepI/ITb, BBIITOJIHACTCA JIU HGO6XOI[I/IMOC YCJIOBHUE CXOOAUMOCTHU:

= 1
1 - -
)EZH_ ,
4)in.sin1;
n=1 n

2) Z2n+1
5) ZSIn n.

n+1

3)2

3. UccnenoBaTh Ha CXOAUMOCTD PSJI:

1) i% 2y

0

4. VccrnenoBaTh CXO0IUMOCTD psija:

1n1
Z()

D D)

= n°-+1 )

2 1
' )Z 22”’ )HZ:;‘In

n=1 n-2"

(_1) n+l
3n

+1

© 1 n
6) nzzl:(l+ﬁj :

o0

) z n(2n

)23+2”'

Y

6.2. [IpuMepHbIe BONMPOCHI U 3aaHus / 3a1a4M JIJIs1 POMEKYTOYHOI aTTecTanuu
dopma IpOMEKyTOYHON aTTEeCTAIUU:
1 cemecTp — 3a4eT C OLEHKOM

2 ceMecTp — 3K3aMeH

Paznesnnl u TeMbl

[IpumepHbIe TeopeTHye-
CKH€ BOIPOCHI

HpI/IMepHLIC IPAaKTUYICCKUC 3aaa4Yr

1 ceMecTp — 3a4eT ¢ OLEHKOM

1. @ynkyuu, npedensvl, HenPepvIBHOCHLL

DyHKIUS: onpenee-
HHUE, CIIOCOOBI 3aJaHusl.
CBoiicTBa (QyHKIIHIA.
OnemeHTapHbIe QYHK-
UM U UX TpaduKy.

1. IonsiTre pyHKIUH.
CriocoObl 3aanust PyHK-
LML

2. DnemeHTapHbIe QYHKINH
U UX rpaduKoB: 1enas pa-
OHATbHAs QYHKIIHS;
IpOOHO-paIIHOHATBHAS
(yHKIUS; CTENeHHAS
(bYHKIHS; TIOKa3aTeNbHast
(dhyHKIMS; ToTaprdMITIe-
cKast QyHKITHSL.

3. [onsiTre oOpaTHOI
dhyHKIHH.

4. TpuroHoMeTpu4ecKue
GbyHKIUU.

5. O0OpaTHbIE TPUTOHOMET-
pudeckue GyHKUuu. 6.
CrnoxHas QyHKITHSL.

1. Haiiti o6nacth onpeeneHus: QyHKIMH
_ 5—Vx—2
o 5x

2. YKazaTb UHTEpPBaJIbl BO3PACTaHUS U yOBbI-

BaHUsI U MHTEPBAJIBI TIOCTOSIHCTBA (DYHKIIUU
= |x| — x.

3. Haiitu dyHKIMIO, OOpaTHYIO JaHHOMN

y = x? - 2x.

4. Ioctpouts Tpaduk GyHKINU

y = 5cos 2x.

5. BeIsICHUTS, U1l KAKOTO MHTEpBaJia U3Me-

HEHHS X CIIPABEJTUBO TOXKIIECTBO arcsinx +

T
+arccosx = >

6. [Toctpouth rpaduk GyHKIUN
Yy = coS2x

IIpenen pynkuuu. bec-
KOHEYHO Majble 1 Oec-
KOHEYHO O0JbIINE Be-
JuuuHbl. Henpepsbis-
HOCTh (pyHKIHU.

7. Ilpenen uncnoBoi mo-
CJIEJIOBATEIHHOCTH.

8. Hucio e. HarypanbHble
JorapuQMBbl.

9. Ilpenen dhynkunu.

10. beckoneuHo maible U
OeCcKOHEYHO OONbBIINE Be-

1. U306pa3uTh TOUKaMu Ha MIIOCKOCTH T10-

CJICO0BATCIbHOCTD, 3a1IaHHYIO 06LLII/IM qJjie-
3n+1

n

HOM: 4, =
x®> —5x+6
x2-9

SlIl X

2. Beruucnuts npeaen:  lim
X—>

3. Berunucnuts mnpenent: lim
pen *=0 sin2x sin2x’
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JTUYUHEL.
11. OcHOBHBIE TEOPEMBI O
npezenax 1 ux npruMeHe-
HHUE.

12. IlepBeIii 3amedaTeinsb-
HBIW Mpeser.

13. HenpepbiBHOCTD GyHK-
uun. CBoiicTBa QpyHKIHH,
HETIPEPHIBHBIX Ha CETMEHTE.

4
li x2-1\%
1My 00 7 .

. X?—5X+6
4. BeIyucIuTh npeaen I|m3 —_—.
X—>

x> -9

5. UccrienoBath Ha HEMTPEPHIBHOCTH (PYHK-

U0

Flx) = {x —1l,ecin0<x <3 B ToUKe
3—x,ecmu3 < x <4,

x=3.

2. Jughgpepenyuansvrnoe ucuucnenue

[MpousBoanas GpyHK-
uuu. ['eomeTpuyeckuit

1 (U3HYECKHIA CMBICIBL.

[TpaBuna nuddepenm-
POBAHUS U TIPOU3BO/I-
HBIE HJIEMEHTAPHBIX
byHKUUA.

14. 3apayu, TpUBOIAIINE K
TOHSTUIO MPOU3BOTHOM:
3a/1a4a 0 CKOPOCTH JIBUXKY-
meMcs TOUKH; 3a7a4a o
HAaKJIOHE KacaTeJIbHOM.

15. OnpeneneHue Ipon3-
BoaHoH. [IpaBuna audde-
PEHITMPOBAHMS.

16. IIpousBoaHbIE 37IEMEH-
TapHBIX (YHKIIHIA: BBIBOJT
obmux mpasun auddepen-
LMPOBaHUS; IPOU3BOIHEIC
AJIEMEHTAPHBIX (YHKITHIA.

1. HaliTi mpou3BOgHYIO QYHKIIUH, TIONb3Y-
SCh OTIPEeTICHUEM TIPONU3BOIHON

y =V1+x2.

2. Vcnionb3ys npaBuia 1 Gopmyisl nudde-
PEHIMPOBAHNUS, HAUTH NPON3BOIHEIE (QYHK-

mait Y = In(X+1+ %% +2x+3).

3. HaliTh mpou3BOJHYIO BTOPOTO MOpSIKa
y =sin’x.

Huddepennunan pyHk-
uuu. [IpousBoansie u
nmud hepeHnrans BbIC-
mux nopsaxos. ITapa-
METPHUYECKOE 3a/1aHHC
¢byakmm u e€ qudde-
peHuupoBanue. CBoii-
ctBa nuddepenuupye-
MBIX ()yHKITHA.

17. lonsarue nuddepenuu-
ana. ['eomerpuyeckuit
cmbIch muddepennuana.
18. Iudpdepenuman ciox-
Holl ¢pyHkuun. Tabnuna
muddepennuanos. 19.
[Ipumenenne nuddepen-
yana Jist MpHOIMKEHHBIX
Bbruncienui. 20. [Tpous-
BOAHBIE U MU hEpEeHITNATBI
BBICIIINX TTOPSIIKOB.

21. IlapameTpuyeckoe 3a-
naHue QyHKIUN 1 e€ qud-
(depennuposanue. 22. Teo-
pema @epma. Teopema
Pomns. Teopema Jlarpamxa.
23. [IpaBuio Jlonurans.

1. Hatitn nuddepenuman GyHKIumn

y =sin?x.

2. Hatitn muddepeHnman cinoxHon GyHKIIUA
y = arctgx?.

3. Haiit ¢ nomouipto auddepennuana npu-

OnusKEHHOE 3HaueHue Bhipaxkenus 11,02,

4. Hatitn nuddepermnman TpeTbero mopsaKa

yskmun y = x3 + 3x2 + 4.

5. Ucnonw3ys npasuiio Jlonurans, HaiiTi

npenen GyHkimu lim sin3x
p Yy XM sy

Bospacranue u yobiBa-
Hue GyHKuid. Makcu-
MYMBI U MUHUMYMBI.
Acummrots. [Toctpoe-
HUE TpapUKOB QYyHK-
uuit. ®opmyna Teitno-
pa.

24. Bospacranue u yObIBa-
Hue QyHKIuHA. MakcuMyMbl
U MUHUMYMBI QYHKLUH.

25. Haubounbiee u
HauMEHbIIIee 3HAYECHUS
(hyHKIHIH.

26. UccnenoBanue QpyHK-
LIA{ HA DKCTPEMYM C I10-
MOII[BIO BTOPOX IPOU3BOI-
HOM. BBIYKIIOCTh 1 BOTHY-
TOCTh rpaduka QyHKIIH.
Touku mepernbda. Acumii-
totel. [locTpoenue rpadu-
KOB (DYHKITHH.

27. ®opmymna Teiimopa ¢
OCTaTOYHBIM WJIEHOM B
¢dopme Jlarpanxa. [Ipume-
Henue Gopmynsl Telnopa K

1. MccrienoBarhk Ha 3KCTpEeMyM (DYHKIIHIO
X

Y=

2. Haiit HanbonbIee 1 HaMMEHBIIIEE 3HA-
uenns ¢pynkiun y = x* — 8x2 + 3 Ha or-
peske [-2; 2].

3. UccrienoBath (GyHKIHIO U TIOCTPOUTH T'pa-
duk y = 2x3 — 12x% + 18x.

4. Pa3jioKuTh MHOTOYJICH

x* — 5x3 + x? — 3x + 4 no cTeneHaM JBy-
yjaeHa x — 4.
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AJIEMEHTAPHBIM (DYHKITUSM.
[TpubmmkenHasIe GOpMyITHL.

3. Hnumezpanvnoe ucuucnenue

[lepBooOpa3zHas GpyHK-
IUST ¥ HEOTIpEICIeHHBIN
uHTerpain. OCHOBHBIC
METO/IbI HHTETPUPOBa-
HUSL.

28. IlonsTHe nmepBooOpas-
HOW (YHKUMH U HEompee-
JICHHOTO WHTErpaa.

29. CroiicTBa HeoIpeIe-
JICHHOTO WHTerpaja.

30. OcHOBHBIE METOMBI MH-
TErPUPOBAHUSI: HETIOCPE/I-
CTBEHHOE MHTETPUPOBAHUE;
3aMeHa MepeMEeHHOH (Me-
TOJ TTOACTAHOBKH ); MHTE-
TPUPOBAHUE TIO YaCTSIM.

1. BBIYMCIIUTB HHTErpa _[ (2+5x)°dx.

2. Beraucnuth uHTErpan J. X Cos XdX.

WnterpupoBanue 1poo-
HO-PalMOHATIBHBIX
(GYHKIHA, TPUTOHOMET-
PHUYECKHUX BBIPAKECHUH,
IIPOCTEUIINX UPPALIMO-
HaJIBHOCTEM.

31. UnTerpupoBanue 1pod-
HO-paliMOHAIBHBIX (yHK-
LUi1: BBIEIEHUE [IPABUIIb-
HOW paoHaIBEHON 1po0u;
HWHTErPUPOBAHUE IPOCTEN-
LIMX PalMOHANBHBIX IPO-
Oeli; pazioKeHue MPaBUITb-
HOW palMoHaILHON Ipoou
Ha [pOoCTeUIne; METOI He-
OTIpeAeTIEHHBIX KOAPPUITH-
€HTOB; HHTETPUPOBAHHE
[IPAaBUIbHBIX PallMOHAIb-
HBIX ApoOeit.

32. lHTerpupoBaHue Tpu-
TOHOMETPUYECKUX BBIpa-
JKEHUH.

33. HTerpupoBaHue mnpo-
CTEHIINX UPPALUOHAIBHO-
CTE.

2x—-1
dx.

2x+3

2. Boraucnuts uaTerpan [ sin 2x cos 2x dx.

3. Beraucauts uHTErpan I V3 —T7xdx.

1. Boraucnuts unrerpan [

OrnpeneneHHbli HHTE-
rpajl, ero CBOMCTBA.
[MpubnmxeHHOe BBIYKMC-
JIEHHE ONPEAETICHHOTO
MHTErpasa.

34. 3ajayu, NpUBOASIINE K
TIOHSTHIO ONIPEICTICHHOTO
HWHTETpajia: 3aja4a o npoi-
JIEHHOM TIyTH; 3a/1a4a O
IJIOIA I KPUBOJIMHEMHOU
TpamneIuu.

35. IlonsiTue onpeaeneHHo-
ro uaTerpaia. OCHOBHbBIE
CBOICTBA ONPEICIICHHOTO
uHrerpana. @opmyna Hero-
ToHa-JIeitOHMIIA.

36. OnpenencHHbIN HHTE-
rpaJl ¢ IEPEMEHHBIM BEPX-
HUM nipeaenoM. Teopema o
CpemHeM.

37. IlpubnmxeHHOE BBHIYHC-
JIEHUE ONPEEICHHOIO UH-
Terpana.

v
1. BeruucnuTe HHTETpal _[sin xdx
0

2
1
2. BeuucuTh uHTErpa J. X% + — dx
1 X
3. Haiit miomanp Gurypsl, orpaHu4eHHON
JMHUSMU:
y=x%y=1.
© dx

+
4. BeIYNCIIUTH MHTErpall fo Tiro

Byl HeCOOCTBEHHBIX
WHTETPAJIOB, UX CXOIH-
MOCTb.

38. MuTerpais ¢ 6ecko-
HEYHBIMH TIpEJIeIIaMu.

39. MHTerpansl oT Heorpa-
HUYEHHBIX QYHKLIUH.

1. Beraucnuth HECOOCTBEHHBIA MHTETPAT

(WM yCTaHOBUTH €0 PacXOIUMOCTD)
+00
dx
x*
1
2. BeraucnuTh HeCOOCTBEHHBIN HHTETPa

(WM yCTaHOBUTB €0 PacX0IUMOCTD)
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2

J

Q

dx
x2—4x+3

T'eomerpuueckue npu-
JIO’KEHUS OTIPEeIeIIEHHO-
ro UHTETpaa.

40. BeruncaeHnue mioaaci
IIOCKHX Quryp.

41. Brruncienue miomagi
B TTOJISIPHBIX KOOPAMHATAX.
42 . BerunciieHue UTHHBI
JyTH | TUIONIAaJIA TIOBEPX-
HocTH BpaieHus. 43. Boi-
YpcIeHne 00beMa.

1. Berancnuts miomans GUrypel, orpaHu-
YEeHHOH JINHUSMH, YPaBHEHUS KOTOPBIX
y?=2x+1ux—y—1=0.

2. HaliTu nnuny IyTv IMHUKM Y =

Inx (OT x; =3 nox, = \/§)

3. Beruncauts 00beM Tena, OrpaHuIeHHOT0
MOBEPXHOCTHIO, 00Pa30BaHHON BpalICHUEM
napa6oisl y2 = 4x BOKpyr cBoeii ocu (mapa-
OoJow T BpaIleHusl ), ¥ INIOCKOCTHIO, TIePIICH-
JUKYJSIPHOH K €r0 OCH M OTCTOSIICH OT Bep-
IIFHBI TapaboIbl Ha PaCCTOSTHUE, PaBHOE
SIMHHALIE.

4. HaitTu momaab MOBEPXHOCTH, 00pa3o-
BaHHOM BpallleHueM Napaboisl y? = 4ax
BOKPYT OCH aOCITHCC OT BEPIIUHBI JO TOYKH C
abcruccoii x = 3a.

Komnerenuun

ITK-1. Ciocoben ocBa-
UBATh U HCIOJIB30BATh
TEOPETUUCCKUE 3HAHUS
U TPaKTHYECKHE yMe-
HUS ¥ HABBIKH B TIPE]I-
METHOH 001aCTH 110
npoduio "Maremaru-
Ka" Tpu pelieHny npo-
(heccrOHANBHBIX 3a7a4

Keiic-3ananmue.

O0beM mpoAyKIUH U, BRIITyCKaeMOi pabo-
YUM B TeUeHHUe pabouero AHs, 3a1aeTcs
dynxumeit u(t) = —gt?’ + 1751:2 + 100t +
+50, rae t — BpeMs, BeIpaKEHHOE B Yacax,
mpuuem 1 <t < 8.

1. IIlpon3BOAUTENLHOCTD TPy A paboyero B
MOMEHT BpeMeHH t = 2 4 paBHa ...

2. IIpon3BOAUTENBHOCTD TPYAA 32 OJIUH Yac
JI0 OKOHYaHUsI padoyero AHS PaBHA ...

3. O0beM BBITTyCKaeMOW MPOAYKIUH OBLT
HauOOJIBIIUM B MOMEHT BpeMeHn t = ...

3 ceMecTp — 3K3aMeH

4. lugpgpepenyuansroe u

UHmezpaibHoe UCHUCienHus

ymcum? HECKOJIbKUX NEPEMEHHBIX

DYHKIIUU HECKOIBKUX
nepemeHHsbIX. [Ipenen u
HENPEePHIBHOCTh (PYHK-
uuu. YacTHble Tpous-
BojHbIe. [TomHbid aud-
(depeHma.

1. Onpenenenne GyHKINU
HECKOJIbKUX TIePEMEHHBIX.
I'eomerpuueckoe n3obpa-
XKeHre QyHKIMH JIBYX Tie-
PEMEHHBIX.

2. llpenen pyskmu nByX
nepeMeHHbIX. Henpepbis-
HOCTbH (DYHKIMH JBYX TI€-
peMeHHbIX. OCHOBHBIE
CBOWCTBA HEMPEPHIBHBIX
(GyHKIMH TBYX MepeMeH-
HBIX.

3. YacTHble IPOU3BOIHBIE
MEPBOTO MOPSIIKA.

4. Ionusrii quddepeniuan
¢ynkuuu. [lpumenenue
muddepenunana GyHKIun
K MIPHUOJIMKEHHBIM BBIYHC-
JICHUSIM.

5. IlpousBoansie u qudde-
pEHIIHal CIOXKHOHN QyHK-
ITUH.

1. Haiiti o6nacth onpeeneHus: QyHKIuA

1 N 1

Py
2. lokazats, uto hyHkuus z = x> + y? He-
npephIBHA B JII000i Touke miockoctH Oxy.

z

z
3. Haiitu mpousBogHyo — :

dt

z=xsiny, x=1+3t, y= vJ1+t?.
4. Haiitu 3Hauenue nonaoro auddepenma-

na pyHKuuK z = x + Yy —+/x? + y? npu
x=3,y=4,Ax = 0,1,Ay = 0,2.

YacTHbIe IMPOU3BOJHBIC

6. YUacTHbIE IPOU3BOIHBIC

1. Haiftu yacTHBIE IPOU3BOAHBIE IEPBOTO
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u nudepeHInanbl
BBICIIIUX TTOPSI/IKOB.
DKCTpeMyM (QYHKIHH
JBYX MIEPEMECHHBIX.

BBICIITHX TTOPSI/IKOB.
7. Muddepenimast BbIC-
KX TOPSAIKOB.

8. HeoOxomumele U mocTa-
TOYHBIEC YCIIOBUS CYyIIIe-
CTBOBaHHS SKCTPEMyMa.

9. MeTro/1 HAMMEHBIINX
KBaJ[paTOB.

nopsizka Z = X2y + (2x —3y)?.
2. lana GyHKOUS Z = Jxsin Y . Jloxasars,
X

0z 07 1
9To X— + Y — = —

ox oy 2

3. Haiitn 9acTHBIE IPOU3BOIHEIC BTOPOTO

nopsaka Z = In(x+e”).
0’z 0°z

4. Tokazatk, 4t0 — +— =0 114 DyHK-
ox° oy

uuu Z =€°Ccosy.

5. MccnenoBath Ha KCTpeMyM (YHKITUIO

u=2x>+6xy+5y° —x+4y-5

JIBOIHBIE HHTEIPATIBL.
Kpuonuneiinbie uuTte-
Tpajbl.

10. Onpenenenuie ABOWHOTO
nHTerpana. CoiicTea
JIBOMHOT'0 UHTErpaJa.

11. BerunciieHue JBOMHBIX
HWHTErPAJIOB: CIIy4au mpsi-
MOYTOJBHON 00JIaCTH; CITy-
Yaii pOU3BOJIbHON 00J1a-
CTH.

12. Onpenenenue KpuBo-
JIMHEMHBIX HUHTCIrpaioB, UX
cBolicTBa. Brluncnenue
KPUBOJIMHEHHBIX HHTETPa-
JIOB TIEPBOTO U BTOPOTO PO-
Ja.

1. Beruucnuth NBOHHOM HHTETpA MO yKa-
3aHHOMY IPSIMOYTOJIbHUKY

_U(xz +y)dxdy, 1<x<2, 0<y<1.
G

XZ

2
2. BEIMUCIIUTE UHTErpa .[dX J‘ (2x -y)dy .
1 X

3. Haligute npsAMOyronbHBIA Napayljieieny-
el HanOoJIbIIEro o0beMa P JAHHOU CyM-
Me 12a Bcex ero péoep.

5. Paowt

YucnoBble psabL.
D yHKIUOHAIBHBIE PsI-
JTBI.

13. OcHOBHBIE OHSATHSL.
OcCHOBHbIE CBOICTBa PS/I0B.
ITonoxurensHbIE PSIIBL.

14. 3nakouepenyromuecs
psabl. AGcomoTHas U
YCJIOBHASI CXOAUMOCTH. 15.
Obnacte cxogUMOCTH
(YHKLIMOHAIBHOTO PsJa.
16. PaBHOMEpHAs CXOaH-
MOCTbh (YHKITHOHAITEHOTO
psina. CBolicTBa paBHOMEp-
HO CXOJISIINXCS PSJOB.

1. IlpoBeputh, BBHIIOJHIETCA M HEOOXOIH-

0
n
MO YCJIOBHC CXOJIUMOCTH z —

5 .
= n° +1

2. BBISICHUTD CXOAMMOCTh U HAlTH CyMMY
psna:
1+g+9°+9° +..., o <1.
3. UccnenoBarh CXOAUMOCTE psia:
SO

n-1°

n=1

CremneHHbIE PSIIBL.

17. CtenieHHOH s U €TO
00/1aCTh CXOIUMOCTH.
CBoliCTBa CTENEHHBIX PsI-
JIOB.

18. Paznoxenune QpyHKIMA B
creneHHble psaasl. Pan Teit-
jopa.

19. Pa3znokeHue B CTEIECH-
HBIE PSJIbI OCHOBHBIX 3J1€-
MEHTapHBIX (YHKITHIA.

1. UccnenoBaTh psi Ha paBHOMEPHYIO CXO-
sin™nx

JUMOCTD Yop—q —
2. HaiiTi 061acTh CXOJUMOCTH psifia
w n3xm
n=1 41"
3. Pa3sioxuTh B psJI 110 CTENEHSIM X (DYHKIIHIO

sin x?2.

KoMnerenuun

TIK-1. Crrocoben ocBa-
HMBaTbh U UCIIOJIb30BaTh
TEOPETHUYECKUE 3HAHUS
58 HpaKTI/I‘IeCKI/Ie YMe-
HUS ¥ HABBIKHU B TIpe/-

Keiic-3ananne.

1. CkopocTh MNpSMOJUHEMHOTO JBUKEHHS
Tena BeIpaxkaeTcst popMyoi v = 2t + 3t2
(m/c). Haittu myTh, pOWJCHHBINA TEIOM 3a 5
CEKYHJI OT Havaja JBM)KCHHS.
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METHOHU 00J1acTH 10
npodmmo "MaTtemaTH-
Ka" TIpH pereHu  Ipo-

(heccHOHANBHBIX 3a]a4.

2. JIBa Tena Ha4YaJ M JBUTaThCS OJHOBPEMEH-
HO M3 OJIHOW TOYKH B OIHOM HAlpaBICHUH
no npsimoil. IlepBoe Teyno IBMXKETCS CO CKO-
pocteio v; = (6t% + 2t) M/c, BTOpoe — cO
cKopocThio v, = (4t +5) wm/c. Ha kakom
PacCTOSIHUM JPyr OT JApyra OHH OKaXKyTCs
yepes 5 ¢?

CocraBurens (n):

Hommarosa T.A., nonient kadgp. MOMM

(Pamunusn, unuyuanet u dondcnocmo npenooasamens (eit))
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