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1. IEJIX OCBOEHUSA JUCHUIIJINHBI

[enbto peanuzanuu IIPOrpaMMBbl SIBIIIETCS ¢opMupoBaHue
Mpo(eCcCHOHANBHBIX ~ KOMIIETEHLMHA 10  HCIOJIB30BAaHUIO  0a30BBIX  MOHATHH
MaTeMaTUYeCKOro aHalnu3a B Kypce IIKOJBbHON MaTeMaTHKH, MOKa3aTh B3aUMOCBA3b
MaTeMaTUYeCcKOro aHaju3a ¢ JUCUUIUIMHAMU €CTECTBEHHOHAYYHOTO LIHKJIA.

1 nocTHKEHUs TOCTABIEHHOM 1EJIH BBIACISIOTCS 3a0a4M:

- (dopmupoBaHUE MIOHUMaHUs 3HAYUMOCTH MaTeMaTH4eCcKOon
COCTABIISIONIEH B €CTECTBEHHOHAYYHOM 00pa30BaHUM;

- (opMHpOBaHHE TPEACTABICHUSI O POJIH U MECTE MAaTEMATUKUA B MHUPOBOU
KyJIbTYpE;

— O3HAaKOMJIGHHE C CHUCTEMOM IIOHATUH, MHCIIOJB3yEeMbIX MJI OIMCAHUA
BOXHEMIINX MaTEeMaTUYeCKHUX MOJEIed M MaTeMaTH4ecKMX METOJOB, U HX
B3alMOCBSI3bI0;

— BbEIpa0OTKAa yMEHHS CaMOCTOSITEIBHO PACIIMPATH CBOM MAaTeMAaTHUCCKHE
3HAHUS ¥ MPOBOJAUTH MaTeMaTHUECKUI aHaIH3 MPUKIATHBIX 3a]1a4;

~ 3HaHHe MeTOAOB Au(pepeHInanbHOrO U HHTETPAILHOTO HCUUCIICHUS.

2. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHMUS

ITo oKOHYaHUM U3YUEHUS Pa3eNIOB MPOTPAMMBI CITYIIATENN JTOJKHBI:

3HATh

— eNMH W 3aJla4M, COJIepKaHWe M OCOOCHHOCTH Kypca MaTeMaTHYecKOTro
aHajM3a B IIKOJIE;

— OCHOBHBIC TpeOOBaHUS K MAaTeMaTHYCCKOW MOJTrOTOBKE YydYalluxcs IO
rojaMm OOyYeHHS U KPUTEPUH OLICHKM UX 3HAHUH M ypOBHEH HHTEIUIEKTYaJIbHOTO
Pa3BHUTHS 10 MAaTEMATHYCCKOMY aHAIH3Y;

— METOJBI pelIeHHs 3a7a4y B Kypce HadaJl MaTeMaTHdeckoro aHamusa (10—
11 kJ1.), B TOM YHUCIIe MOBBIICHHON CIOXHOCTH;

— OCHOBHBIC TIOHSITHSI U TEOPEMbI aHAJK3a, C TOUKU 3PCHUS 3aJI0KEHHBIX B
HUX QyHIAMEHTATBHBIX MATEMATHYCCKUX W (PU3UUECCKUX HICH;

— CBS3M MEXIy OTJIEIbHBIMH pa3JielaMi Kypca MaTeMaTHYeCKOTO aHalln3a
Y JUCITUTUIMHAMU E€CTECTBEHHOHAYYHOT'O ITUKJIA;

YMETh:

—  HAxXOJQuUTh  TPOW3BOJHBIC,  BBIYUCIATH  MPEACNbI,  HWHTETPAIIBI,
(dhopMynupoBaTh M JOKa3bIBaTh TEOPEMBI, MPUMEHSATH METOABl MAaTeMaTHYECKOTO
aHanw3a JUIs PElIeHUS MaTeMaTUYeCKWX 3aj]ad, MOCTPOSHUS WM aHanM3a MoJenei
MEXaHWKH, (U3MKH W EeCTECTBO3HAHMS, CAMOCTOATEIBHO pEelIaTh KIACCHYECKHUE
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3aJa4u;

—  WCIONIb30BATh OCHOBHBIC IIOHATHS ~ MAaTEMaTH4ecKOro aHajiu3a |
MPUMEHSATH UX JUIS JTOKa3aTeIbCTBA MPOCTHIX TEOPEM U PEIICHHUS 33134,

—  TIPUMEHSATh METOIBI PEIICHHS 3a1ad B Kypce Hadadl MaTeMaTHUECKOTO
ananm3a (10-11 ki1.), B TOM YKCJIEe TOBBIMICHHON CIIOKHOCTH;

—  HCIIONIb30BaTh B CBOeH Oymymied NpopecCHOHATBHOW JIeATEIbHOCTH
CBA3M MEXIY OTICIbHBIMU paslelaMd  Kypca MaTeMaTHYeCKOTO aHamu3a U
TUCHIUIUIMHAME €CTECTBEHHOHAYYHOTO IIHKJIA;

BJIAJIETh:

— Merojgamu U GepeHINPOBAHUS U MHTEIPUPOBAHMS (YHKIUH OJHOW U
HECKOJBKHX TIEPEMEHHBIX, METOJaMU HUCCICeIOBaHWs (QYHKIMHA, HaBBIKAMU
MPAaKTUIECKOTO HCIOIB30BaHUS COBPEMEHHOTO MAaTEMaTH4eCKOTO HHCTPYMEHTAPHS
JUTSL pEIICHHs ¥ aHau3a 33724 (PU3UKU U €CTeCTBO3HAHM.



3. CTPYKTYPA U COAEP/ KAHUE JUCIUITJIMHbI

3.1. YueOHO-TEeMAaTHYECKHNH IJIaH
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4. YYEBHO-METOJUYECKOE n NHOOPMAIIMOHHOE
OBECHEYEHUE JUCIIUITJIMHbI

OcHoBHasl IMTEpaTypa

1. baBpun, W. . Maremarndyeckuidi aHaIM3: YYeOHUK W TPAKTHKYM IS
By30B / U. U. baBpuH. — 2-¢ uzn., ucnp. u gor. — Mockga : znatensctBo FOpaiir,
2026. — 327 c. — (Boicee oOpasoBanue). — ISBN 978-5-534-18666-6. — Texkcr :
anekTpoHHeld //  OOpasoBatenmpHas 1atdopma IOpait [caiit]. — URL:
https://urait.ru/bcode/598430

2. Kpemep, H. Ill. Marematuueckuil aHanu3: y4eOHMK M IPaKTHKyM HJIs
By3oB/ H.IL. Kpemep, b.A.Ilytko, U. M. TpummH; OTBETCTBEHHBIH peIaKTop
H. II. Kpemep. — 2-e¢ u3x., mepepadb. u morn. — Mocksa : MznmatensctBo FOpaiir,
2026. — 593 ¢. — (Bricmee obpazoBanue). — ISBN 978-5-534-16158-8. — Tekcr :
aneKkTpoHHblid  //  OOpaszoBatenbHas tatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/589237

3. UmpuH, B. A. Maremarndeckuii anamm3 B 2 4. Yacts 1 B 2 ku. Kunra 1:
yuebHuk 1 By30B/ B. A. Unsun, B. A. CagoBuuuuii, b. X. CennoB. — 4-e¢ u3j.,
nepepad. u gor. — Mocksa : UsmatensctBo OpaiiT, 2026. — 324 ¢. — (Bricimee
obpazopanne). — ISBN 978-5-534-07067-5. — Tekct : 5SIeKTpOHHBIA //
Ob6pa3zoBatenbHad wiatdopma FOpait [caiit]. — URL: https://urait.ru/bcode/584713

JonoHuTebHAS JUTEPATYPa

1. Kankaea, JI.C. Marematuyeckuil aHaiM3: TEOpUsS TMPENENOB,
muddepenpanbHoe ncuucienue: yueOHoe nocobue mis By3oB / JI. C. KankaeBa. —
2-e uw3d., wenp. W gon. — Mocksa : UzmarensctBo IOpaiit, 2024. — 246 ¢c. —
(Beicmiee oOpasoBanue). — ISBN 978-5-534-04898-8. — TekCT : 3IEKTPOHHBIA //
Ob6pazoBatenbHad mwiatdopma FOpait [caiit]. — URL: https://urait.ru/bcode/539687

2. HukutuH, A. A. Marematnueckuii aHaym3. YTIIyOJeHHBIH Kypc: YIYeOHUK

M TpakTHKyM s By30B/ A. A. Hukutwn, B.B. ®omuues. — 2-¢ u3a., ucop. u
jgorn. — MockBa: UsgarenbctBo  IOpaiit, 2024.— 456c.— (Boicmee
obOpazoBanne). — ISBN 978-5-534-19274-2. — TekcT : SIeKTPOHHBIA //

OopazoBatenpHas miathopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/556225

Ba3sl nannbiX, WHTepHeT-pecypchbl, HHGPOPMANMOHHO-CIIPABOYHbIE U

NOUCKOBBIE CHCTEMbI

1. DnexTtponHas OuOmuoreunass cucrtemMa «KOHCYyNbTaHT  CTyAeHTa»
[Dnektponnsii pecypc]. — M.: 00O «Ilomurexpecypc». — Pexum mocryma:
http://www.studentlibrary.ru/.

2. DIeKTPOHHO-OMOMMOTEYHAs CHCTeMa «YHHUBEpPCHUTETCKas OmoOnmoreka On-
line» [OnexTpoHHBIH pecypc]. — M.: UsnmatensctBo «JlupekT-Menua». — Pexum
noctyna: http:/ www.biblioclub.ru.



http://www.biblioclub.ru/

3. DOmnektpoHHas OuOiIMOTeYHas cucTeMa AJITalCKOro TOCYAapCTBEHHOTO
yHuBepcuTeTa [OnekTpoHHBIM pecypc]. — bapmayn. — Pexum pmoctyma:
http://elibrary.asu.ru/.

4. O6pazoBatenbHas iathopma «FOpaidm» [DnekrponHsiii pecypc]. — M.: OO0
«DNEKTPOHHOE U37-BO IOpaiit». Pexum JOCTyMa:
https://www.biblioonline.ru/about.

5.  DnekTpoHHO-OMONIHMOTEYHass cuUcTeMa «Znanium.com» [DIEKTPOHHBIHA
pecypc]. — M.: OOO «Hayuno-uznarensckuii nentp Mudpa-M». — Pexxum nocryma:
http://znanium.com/.

6. ITouckoBeie cuctembl: Google, Yandex, Rambler.

7. Hayunas snekrponnas oubnmoreka eLIBRARY.RU [DnekrponHblil pecypc]:
WH(POPMAITIOHHO-aHATTUTHIESCKUI OpPTal B 00JaCTH HAYKH, TEXHOJIOTUH, MEIUIINHBI
u obpazoBanus. — M.: OOO HayuHast anekTpoHHas Oubnuoreka. — Pexxum gocryma:
https://elibrary.ru/projects/subscription/rus titles open.asp.

8. DnexTpoHHO-O0uOIMOTEeYHAsA cucTteMa M3garenscTBo «JIaHb» [DneKTpoHHBII
pecypc]. — CII6.: UsnatensctBo Jlanb. — Pexxum goctyma: https://e.lanbook.com/.



http://elibrary.asu.ru/
https://www.biblioonline.ru/about
http://znanium.com/
https://elibrary.ru/projects/subscription/rus_titles_open.asp

5. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIHUIIJINHBI

YdeOHbIe ayTUTOPUH TSI TIPOBEACHUS 3aHATUI BCEX BUIOB (IUCIUILTHHAPHOU
MMOJArOTOBKH); TPYIIIIOBBIX M HHAMBUAYAIbHBIX KOHCYJIBTALUH, TEKYIIEr0 KOHTPOJIS U
MPOMEXYTOYHOM aTrectaiuu. J[ms camocTosTensHOW paboThl W TOATOTOBKU K
3aHATHSAM KCIOJIB3YIOTCS TOMEIICHHS, OCHAIIECHHBIC KOMITBIOTEPHON TEXHHKOH C
JOCTYIIOM K ceTd «/HTepHEeT» M SJIEKTPOHHOW WH(OPMAIIMOHHO 00pa30BaTEIBHOU
cpele HHCTUTYTA.

CrenManbHbIe ayIUTOPHU YKOMILICKTOBAHBI CIICIIHATA3UPOBAHHON MEOCIBIO U
TEXHUYECKUMH CPEACTBAMU OOYYEHHS, CIY)KAIIUMH U1 IPEIOCTABICHHS y4eOHOH
uHpopmaru. JlabopaTopHble 3aHIATHS TPOBOMAATCS B KOMIBIOTEPHBIX KJIACCaX, a
TakKe B KaOWHETe MPOrpaMMHUPOBaHus U 0a3 JaHHBIX.

TpeboBanus K MPOrpaMMHOMY 00ECTICUCHHIO yUeOHOT0 Mpoliecca:

— Windows 7 Professional Service Pack 1;
—  Microsoft Office Professional Plus 2010;
- 7-Zip;

—  Windows 10 Education;

— Foxit Reader.
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®OH/J OHEHOYHbLIX CPEJACTB
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1. THUIHOBBIE KOHTPOJIBHBIE 3AJAHUMA WJIM HWHBIE
MATEPHUAJIBI, HEOBXOAUMBIE JUId OUEHKHN IIJIAHUPYEMBIX
PE3YJIBTATOB OBYUYEHMUS ITO JNCHUIIIIMHE

TECTOBBIE 3ATAHUA

Ilepeuennb 3axaHuii / BONPOCOB

Paznea 1. IlociienoBarenbHocTH. ®yHKIUH
3apanme 1. Ilycts cymectByror mpenenst: [imf(x), limg(x), Torna
x®a x®a

CIIpaBeUINBO YTBEPIKICHHUE:
L. %I}((f(x) + glx)) = }Ciél}f(x) + }Ciélgg(x)
2. )lciélg((f(x)/ gx)) = )lciér;f(x)/ }ciéllg(x)
5 im(/()g6)) = gfa@)imf ()
. ii&(kg(x)) ~ ke(a)

3apanue 2. OyHkuus f(x) 3aaHa rpapukom:
y A

/Z'"

R R ]

BepHo yTBEpKacHME:

1. lirEOf(x):2
2. ilzrlrjof(x)zo
3. xlirlr_lof(x) =0
4. }irgof(x)=2

3aganue 3. dynknuro f (x) SBTISICTCS] OECKOHEUHO MAJIOH B HyJI€, CCIIH:
1. f(x)=x>—T7x
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2. f(x)=4x>-8
3. f(x)=xsinx
4. f(x)=xcosx.

3apanue 4. Oyuxims f (X) sBnsercs GeckoHedHo GonbIIoH mpu X = 2,

€CJIN.
ol
L/@=15
2. f()c):i
X—
3. f(x)=ctg(x-2)
4. f(x)= x+3
x?-2x

3amanme 5. [Ipenen lim% paBeH:

x—3 -
1.0 2. 0 3. —00 4. 400
3amanue 6.IIpenen lirr31(2x2 —3x) paBeH:
1.-1 2.9 3.0 4. o0
2
. —T7x+10
3aganue 7.JIpemen lim xz—x paBeH:
=2 x°—5x+6
1.2 2.3 3.-2 4.3
. 6x°=3x’+4
3ananue 8. [penen hm# paBeH:
w0 3x7 +2x7 +1
1.2 2.-2 3.-1 4. 4.
. 4sin3x
Baganue 9.Ilpenen lim— paBeH:
x>0 sin 2x
1.3 2.3 3.6 4. 0.
J1+6x -1
Bapanue 10.IIpenen lim ———— pasen:
x—0
1.2 2.-2 3.-1 4. 3.

3aganue 11. CripaBeinBO YTBEp)KICHHUE:
1. Ecimi mocneoBaTtenbHOCTH X, W ), MOHOTOHHBI M HEOTPaHUYEHBI, TO

OCJICAOBATCIIBHOCTD X, +yn HCOIpaHUYCHA.

2. Ecmu mocnenoBaTenbHOCTH X, M), MOHOTOHHBI H ), =0, 10

13




X
IOCJICJ0BATCIbHOCTD —~ MOHOTOHHA.

Yn
3. Besikast cTporo Bo3pacTarolnasi MmocliefloBaTeIbHOCTh IEIbIX YHCeN UMEET
ujieH, 0oapimuii 10.

4. Ecmm {xn} u { yn} —  BO3pAacTalONIME  I0CJIE0BATENLHOCTH

OTPpHUIATECIBHBIX YUCECJI, TO ITOCIIEA0BATCIIBHOCTD {xnyn} y6I>IBaCT.

Nxt+a

3ananue 12. 3nauenve @, npu Kotopom lim —— = —1 pasno:
x>0 ax+1
1. 1.
2.-1
3.2.
4.1,
2

2x—1
3ananue 13. [lana Gpyuxmust f(x) = e CripaBeTHBO yTBEPKICHHE:
x —

1. Oynkuus f (x) HETIpepbIBHA B KayKIOH TOUKE 00JIACTH OIIPEIEIICHHS.
2. QyHKIUA f (x) HMeEeT POBHO JIB€ TOUKH Pa3phIBa.
3. OyHKIUA f (x) HMeeT TOUKY YCTPaHHUMOTO Pa3phIBa.

4. dynkuus f (x) OrpaHHvCcHa Ha IPOMEXyTKe [—1;1].

Ilepeuennb 3agaHuii / BONpocos

Paznen 2. JuddepenunanbHoe HcHYUCTCHUE (YHKUMU OXHOM
nepeMeHHOM’
3ananue 1. Oyukuus f(x) 3anaHa Ha OTpe3ke [—3;5] rpadurom:




BepHo yTBepxaeHuE:
1. ypaBHeHHE f(x) = —] UMECT YCTHIPE KOPHSI

2. ipu J1F000M 3HAUEHHUH X BBINIOJIHSAETCS HEPABEHCTBO f ( x) <2
3. Ha otpeske [-3;—]] dynkuus f(x) BO3pacraer
4. MHOXKeCTBOM 3HaueHHil Qynkuun f'(Xx) sBmsercs oTpesok [—2;2]

3aganme 2. [Ipoussonnas y dymkmuu y = f(X) 3amaHa Ha oTpeske [—4;4]
rpadukom:

BepHd yTﬁepﬁmeHI/Ié:
1. Ha wunrepBane (—4;0) mmeercs TONBKO OJHA TOYKA HKCTpEMyMa
dymanmn /(%)
. Ha otpe3ke [-2;—1] ¢ynkums f(x) Bo3pacraer
. Ha unrepsaine (-3;-1) dyrkumst  f(x) umeer Touky meperuda
. Ha unrepsaine (—1;0) gyskuust  f(x) BbImykiia BBepX
.Ha otpeske [—1;1.2] dynkumst f(Xx) MMeeT JOKaIbHbBII MUHUMYM

. TIpH JTF00OM 3HAYCHNH X BBIMOJIHSIETCS HepaBeHCTBO  f(Xx) <2

N N L AW

. Ha unrepBane (—3;-1) dynkums  f(x) umeer skcTpeMym
8. Ha unrepsae (—3;3) gynkuums f(x) mBaxmst muddepeHuupyema
3ananue 3. Oynknus f(x) He UMeeT TOYEK Tepernda, eciu:
1. f(x)=3x"-5x2
2. f(x)=T7x"+8x°
3. f(x)=sinx
4. f(x)=x*+2x2.
3ananne 4. [poussoauas Gpynkimn 4x° +2x° —1 pasna:
1. 12x° -1,
2. 4x° +4x;
3. 12x% +4x—1;

15




4. 12x* +4x
3ananue 5. [IpousBogHas GyHKIUH 5x°sinx paBHa:
1. 15x° cos x
2. 15x” sin x +5x° cos x
3. 15x% +cosx
4. 5x”sinx+15x” cos x
3aganue 6. [Ipoussozsas Gyrkmuu sin’ (7x) pasHa:

1.21xsin” x cos(7x)

2.21xsin” xcos x
3.3xsin(7x)cos x

4.21xsin*(7x)cos(7x)

3apanne 7. [pouseoauas Gpyukimn 4x° —2x B Touke x =—1 paBHa:
1.2
2.-2
3.10
4.12.
3ananue 8. Jlupdepenmman byriun 3x° +2X B TOUKE X = —2 paBHa:
1.-38
2.-38Ax
3.-28
4.-28Ax.
3aganme 9. YpaBHEHHE acCHMITOTHI IpH X —>00 K Trpaduxy QyHKIHH

6x° —5x
2x—1

HUMCCT BU!

1. 3x+4
2.3x
3. 6x—4
4. 3x-1.
3ananue 10. Touka nepern6a Gpyukimn 4x° —3x> ecT:
I.x=0
2.x=1/4

3.x=3/4
4.x=1/2.

3aganne 11. OGnacts Bospactanus pynkuun 2x° —16x+5 ectb:
1.x<4

16



2.x>4
3.x=4
4. x — moboe.
3anaunue 12. O6nacts y6smanus Gpynxmn f(x) =3x" —18x ects:

1.x<3

2. x>3
3.x=3

4. x — moboe.

3apanue 13. [lan rpa¢ux npousBoaHoi [ (x) HexoTopOil dyHKIHK f(x):

CrpaBeIyIMBO yTBEpKACHUE:
1. Ha IPOMEXYyTKE (—1;0) byHKIMA f (x) BO3pacTaer
2.Ha TPOMEXYTKE (—2;0) rpaduk (YHKIUH f (x) UMEET TOYKY

neperuoba
3.BTouke —1 dynxims f(x) wmmeer MakcuMyM

4.ma npomexytke (2;3) dynxums f(x) y6bisaer
3apanue 14. Oynkunn f(x) n g(x) onpenencust u auddepeHunpyemsr
Ha Beell umcnoBodl ocu. Mseectwo, uwro f(1)=0, f'(2)=3, g(1)=2,

g'(1)= 2. Torna npoussoxnas ¢pyuxiun f(g(x)) B TouKe 1 pasna
1. 1

2. 2
3. 3
4. 6

3ananme 15. Jlan rpaduk npoussonuoi f”(x) Hekoropoil pynkumu f(x),

3aanHoM Ha mpomexyTke [0;5].
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v/ . /

A\
N4

0 1 2 3 4 5

s

CripaBe/IMBO yTBEPXKACHHE:
1.Oyukupst f(x) BBIMYKIa BHU3.

2.@ynkmus f(X) cTporo Bo3pacraer.
3.@yukumst f(x) He MMeeT KOpPHEi.
4 I'paduk pynkimu f(Xx) umeer TouKy neperuoda.
3aganme 16. Oymxums f(x) ompenenena Ha mnpomexytke (0;2).

CrpaBeIMBO YTBEPKACHHUE:
1. Ecmu f(x) ctporo Bospactaer Ha npomexytke (0;1) u crporo yOsiBaeT

Ha npoMexyTKe (1;2), T0 1 sBIIsETCS TOUKONH MAKCUMyMa 9TOH ()YHKIUH.

2. Ecnn dymkmms  f(x) mubdepermmpyema mpu Beex X # 1, mpuuem
f'(x)<0 Ipu O<x<lnu f'(x)>0 mpu 1<x<2, To 1 sBIIEeTCS TOYKOMH
muHEMyMa QyHKIHH f(X) .

3. Ecnim  f(x) HempepbiBHA Ha TPOMEKYTKE (O; 2), CTpOro yObIBaeT Ha

npomexytke (0;1) u crporo Bospacraer ma npomexytxe (1; 2), To | sBusercs

TOYKOW MHHHMYMa 3TOH (PYHKIIHH.
4. Ecnm ¢ynkums  f(x) anddeperumpyema mpu Bcex x#1 m  mmeer

HOJIOKHUTENBHYIO BTOPYIO MPOM3BOAHYIO MpH BCeX X # 1, To 1 sBisieTcst TOYKOM
muHEMYMa QyHKIHH f(X) .

Ilepeuennb 3agaHuii / BONpocos

Paznen 3. JluddepenunanbHoe mucuuciaeHue (GyHKIUH HECKOIbKHX
nepeMeHHbIX
3aganmue 1.
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Kak nasbiBaercs mpejes oTHOIIe-
HUs pupatenus A,z hyukium z = f(x, y)
K NPUpAIeHUI0 X TIepeMeHHOl X TIpu
CTPeMJIEHUH X K HYJI10?

3aganue 2.
Kaxk nasbiBaeTcst BolpakkeHue

Vz=(z,2)?

3ananmue 3.
Yro onpejensgercs BhIpaKeHUeM

z,cosa tz,cosf

3ananue 4

K uemy oTtHOCHUTCA ompejiesieHue:
CyHLIeCTBYyeT OKPeCTHOCTb TaKasl, 4To
U Beex touek M(x, y), npHHajIexa-
IIHUX 3TOI OKPECTHOCTH U Y/IOBJIETBOPSIIO-
IUX ypaBHeHUIO cBsA3U g(x, y) = C, BbI-
noJiHsIeTest HepaBeHCTBO f(x, i) < f(xy, Yo)

[/(x, y) > f(x0, yo)]

3agauue 5

1) YcuoBubiit akcTpeMym
2) I'paguent
3) YacrHblii
auddepentmnan
4) ITpousBoHas
110 HAIIPABJIEHHIO
5) Hacrhasi 1pou3BojiHast

1) YciosHblit akcTpemym
2) I'paguent
3) Yacrublii
audpepenpat
4) IpoussojHas
110 HAlIPaBJIEHUIO
5) YacrHasi IpoU3BOIHASA

1) YcioBHbiii aKcTpeMym
2) I'pajuent
3) YacrHblii
audepenpan
4) ITpousBoauas
110 HAIIPaBJIEHUIO
5) Yacruas 1pousBojiHast

1) Ycuosubiii akcTpemym
2) I'pajuent
3) HacrHblii
auddepennan
4) IpoussojHas
110 HAIIPaBJIEHUIO
5) YHacrHasi 1pon3Bo/iHast
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Jlana pyHKIHS IBYX [EPEMEHHBIX
z=V1-x2+ \/y2 — 1. Torpma obsactn
onpeiesieHus 3Toil (hyHKIMN H300paxKe-
HA HAa PUCYHKE...

3aganue 6
YacTHas npousBojHas 1o y GpyHk-

nm z = %.173 —xy — 3y®> + 11x + Ty pas-
Ha...
3aganue 7

HacrHas nponsBo/Has no x GyHK-
mn z = x° + 3x% - 5wy — 4y + 15y - 8
paBHa...

3ananue 8

YacrHas npousBo/Hast 1o y HyHK-
wn z = x"y? + 20y — 3x? — Ty + 52+ 19
paBHa...

1a
2)6
3)e

4) HU Ha O/THOM U3 HUX

1) 2y =x*—y+11
2)z,=—xy— 6y + 18
3)2!;=x2—x+7
4)z) =—x—-6y +7

d) 2z =—x=3y-+11

1) z,=3x2+6x -8

2) zi=3x2 + 6x - 5y

3) z,=6x?+6x—13y+15
4y 2i=x"43x% - Say

1)z, =10x"y +
+ 18x%y?% — 11ay
Dz ~wly+ 2y~
— 14y
3) z= 2x5y + 6x3y2 -
— 14y
Ay =227y +
+18x%y% — 14y
3)z, = 10x%y +
+ 182y — 11y

20




3aganue 9

HacrHas npoussoanas 10 X GyHK- | 1) 2/ = 9x%y® +
mm z = 3x%y% + 20%% - 6y° + 32 + 25| 4 4x%y — 30y
paBHa... 2) Z" _ 18xy2 ) Sl’y -
— 18xy*
3) z; = 6xy® + 4xy* + 6x
4) z; = 3x%y’ +
+.25%% F 6%
3aganmue 10

Makcumym pyHKIMYT Z = XYy [IpU
ycaoBuu x + y = 6 paBeH...
3aganme 11
ODyukius 1) Jlexanmapa

L(x, y, 0) = f(x, y) + Mgx, y) - C) |2 Jlazpamxa
3) Jlobauesckoro

aBisgercs HyHKIHEIL... 4) Komn
5) Jlonurana
3aganne 12
Ecmu U = cos(2x® + y + 2°), 10 H1 2) V2
snauyenue Uy, B Touke M(0, TZt’ 0) pasHo... .
. 2
3)0 4) -2
) 2

3aganmne 13

. 2
Ecom U = €% 3 ") 10 3naue-
nue U, B Touke M(1, 1, 1) pasHo...

3aganue 14
Haiitn yacTHy0 NpoM3BOAHYIO
A
5 (074
Z = e B Touke (2, —3) dyHkiuu
2y + 1
g 2
x°+6
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3aganmne 15

Haiitu kputnueckyio touky ¢pynk- | 1) M (1, 1)
7 2)M((1,2
muu z = x° + 3ay — §y2 -dx +4y+ 18 3; MEZ; 1;

4)M (2,2)

Ilepeuennb 3axaHuii / BOIPOCOB

Pazpnen 4. UaTerpanbHoe ucHucjieHue

3aganue 1.
Heonpenenenuptit unrerpan — | 1) yucioBoii
3TO... MHTepBal
2) ypaBHeHHe
3) COBOKYIHOCTh
bynxmit
4) yucno
3) pyHKIUSg

Saganue 2.
Haiiaure nnrerpan _[,1'23""id..\" 1) ; sin2x + C
1. |2x+5]
+

2) %ln 2x -5 :

3aganmue 3.

Nl — 1) f(x)dx
[If(.x)d.l] 2) df(x)

3) f(x)+C
4) f(x)

3aganue 4
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MHoskecTBO 11epBo06pa3HbIX (hyHK-

1w f(x) = e* umeer BUIL...

3aganue 5

MHOoKecTBO 11€pBO0OPa3HBIX (hYHK-

uun f(x) = e* umeer BUL...

3ananue 6

WnTterpan I7e7"dr paBeH...

3aganue 7
B HeompeneneHHOM HHTerpaje

.[\/— 10'1' BBe/I[€Ha HOBas IepeMeHHasd
X —

t=7\x. Torna HHTEerpaJj nmpuMeT BU/...

3aganune 8

1)-%e3-"+ c

2) %e&" +C

)&+ C
4)3e* + C

)= 1°‘+c
2)e‘+C
3)1 e+ C
4)23"+C

1) 7™+ C
2) %67"' +C
e+ C
4)Te* + C

1)2j—dr

2) J.Z(t T
£2

4) 2_[(t2 —1)dt
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1poOb

MPEJACTAaBUTh B BHJE CYMMBI IIPOCTeii-
X Apooei...

[TpaBuabHyI0 pallOHaIbHYIO 1) A | Bx+C

2x + 1
(x + 1)’(x% + 4x +5)?

MOKHO

3aganue 9

OmnpejiesieHHbIil MHTErpan —

aToO...

3aganue 10

Dopmysa

[ fwyax = e, = Fby - Fea
b

HasbiBaeTcsa (hOpPMYJIOii...

3aganme 11

2)i+

3) — +

B =eeci

x+1  (x+1)?
-+
x +4x+5
Ex+F
(% + 4x + 5)°
B
x+1  (x+1)?
_Cx+D
2 +4x+5
Ex+F
(x? + 4x + 5)?
A B

—

x+1 (x+1)?

x2+4x+5
Db
(x2 + 4x + 5)?
1 1

x+1 (x+1)?

X+4x+5
N
(1,2 + 4x + 5)2

1) uncnoBoil nHTEpBaN

2) ypaBHeHUe

3) COBOKYITHOCTb
(pynxumii

4) uncio

5) dpyHkMA

1) Komu —
Byngakosckoro

2) HeioTona —
Jleiibunia

3) ®pobennyca —
[Teppona

4) Boabiano — Ko

5) Boitns — Mapuorra

24




Ecau f(x) onpenenena B rouke a, | 1) F(a) 2)a
2 3) a’® 4) 1
TO YeMy paBeH J'f(x)dx? 30
b
3ananue 12
[Lnomaas urypsl, nzobpaxeH- 0
HOIl Ha PHUCYHKe, ollpejessercss UHTer- | 1) J. (—2x2 + 3)dx
pPaJoOM... {

1
2) [(2 - 24%)dx
0

1
3) [(2¢? - 2)dx
0

3
4) [(3 - 20%)dx
0
3aganmne 13
OnpejiesieHHBINH HHTErPalI 1y44In2
e 2)In4
n2sing 3)1+In5
j T PaBeH... 4)In2
| COSH
2
3ananne 14
OmnpejiesieHHBII THTETPal 1)1 +1In2
> i ¥ 2)In4
TSl 3)1+In5
~—x paBeH... 4)In2
| COSH
2
3apanmne 15

Cornacno teopeme o cpeaem ec- | 1) f(e)(b — a)
aun f(x) wenpepsiBHa Ha oTpe3ske [a, b],|2) abf(c)
TO Haiifiercst Touka ¢ [a, b] Takas, uto|3) (a —c)(b —c¢)
a 4) Fc)
[ feoydx= ... 5) f(©)
b

3aganue 16
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[Inomanapb 3amTpUXOBaHHOIT Yac- 7 5
i (Urypsl, H1306paskeHHOI Ha YepTexKe, 1) I (1 - x%)dx
3ajlaHa MHTETPajIoM... 1

9

. 2) [(VF - tydx
5

3) I(xz ~1)dx
5

0 9 x 4) I(.\/}* 1)(13
o

= 5) [(1 - Va)dx
0
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BOITPOCBI K DK3AMEHY

Ilepeuens 3aganmii /BONpPoCcoB

1.Bonpocbi aona npoBepku ypoBHA obyueHHocTu 3HATb

1. MHOX€eCTBO NENCTBUTEIHLHBIX YHUCEIL.

2. Yucnossle MOCEN0BaTEIbHOCTH. IIpenen YHCIOBOU
nocienoBaredbHOCTH. [lepexom k mpenenmy B HepaBeHcTBax. CyIecTBOBaHEE
npezena MOHOTOHHOM OIpaHUYeHHOI MOCIea0BaTeIbHOCTH.

3. Oyskmma. CrmocoObl  3amanus  ¢yHKmmuA.  [paduk  GyHKIMH,
npeoOpazoBaHus TpadhUKOB GyHKIIUH.

4. Tlpenen pyukiuu B Touke o Komw u o ['eitne.

[penen pyHkumM Ha GECKOHEYHOCTH.
OaHOCTOPOHHWE TIPEIEHBI.

BbeckoneuHo Gosnblre 1 66CKOHEYHO Mallble (hYHKIIHH.
CpoiicTBa npenena GyHKIHH.

9. HemnpepbIBHOCTh (QyHKIMH B Touke. OCHOBHBIE TEOPEMBI O HEIIPEPHIBHBIX
(QYHKIHSX.

10. Touku pa3pbiBa, X KiaccuPpUKALIUAL.

11. Onpenenenne mpou3BOAHON. ['eomMeTpHUecKnii 1 MEXaHWUECKHA CMBICIT
IIPOU3BOHOM.

12. Tnddepenmmann. OmnpenencHue u CBOWCTBA. [Mpumenenue
muddepenirana B IpUOIMKEHHBIX BEIYUCICHUSX.

13. Teopemsr @epma, Pomrsa, Ko, Jlarpamxka. [pasuno Jlomurans.

14. ODyHKIIMM HECKONBKMX TepeMeHHbIX. Ilpegen ©  HempephIBHOCTH
(hyHKIHIH.

15. YactHble IIPOU3BOJHEIE. I'eomeTpuyeckuii CMBICII YaCTHBIX
TIPOHU3BOIHBIX.

16. ITeproobpa3Has. HeonpeneneHHbI HHTETPA U €T0 CBOHCTBA.

17. TabauuHbIE HHTETPAIIBL.

18. Ompenenennsiii  uHTerpast. OmpeneneHue W cBoiictBa. Dopmyra
Herorona-Jleitouuna.

19.'eomeTpudecKie MPUIIOKEHUS ONIPEAEICHHOTO HHTETpaa.

20.HecobcTBeHHBIE MHTETpanbl C OECKOHEYHBIMU TpefaelaMH M OT
HeorpaHW4eHHOH QyHKunH. [Ipr3HaKy cX0OMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

XN

2.Bonpocbl anA NpoBepKU ypoBHA 06yyeHHocTn YMETb

1. KommuiekcHble uucna W jeiicTBUs Haag HUMHU. 300pakeHue
KOMIUIEKCHBIX YUCEJl Ha IJIOCKOCTU. Moayinb U aprymeHt. Tpuronomerpudeckas u
nmokaszaTenibHas (opMbl KOMILIEKCHOTO uucna. dopmyna Diinepa. KopuHu wu3
KOMILJIEKCHBIX YHUCEJL.
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2. 3aMeuarenbHble MPeJebl.
3. CpaBHeHHe 0€CKOHEYHO MaTbIX ()YHKIIMNA. DKBUBAJICHTHBIC ()yHKIIHH.

4. IlpaBuna U depeHITUPOBaHMS. [IpounsBoaHbIE OCHOBHBIX
AJIEMEHTapHBIX (OYHKIIUH.

5. IlpousBoaHas cI0XKHOM U 0OpaTHOH (PyHKIMIA.

6. JluddepeHunpoBanue mapaMeTpHYECKH 3aTaHHBIX QYHKIUH ¥ QyHKITHI
3aJJAaHHBIX HESIBHO.

7. ®opmyna Teiinopa ¢ ocTaTouHbIM wieHOM B Qopme Ileano u B Gopme
Jlarpamxka. Pa3nosxeHne OCHOBHBIX 3JIeMEHTapHBIX (GYHKIWH B psij Tetopa.

8. IlpusHaku Bo3pacTanus W yObBaHUs GyHKIUH. TOYKM IKCTpeMyMma
¢byuknun. HeoOXoauMble B JOCTATOYHBIC YCIOBHS IKCTPEMyMa (DYHKITHH.

9. HaxoxaeHne HauOOJBIIETO M HAMMEHBIIETO 3HAYeHWH (QYHKIMW Ha
OTpE3Ke.

10.MccnenoBanue BBITYKIOCTH (GyHKIUM. Touku meperuda. ACHMITOTHL
OO0mas cxema UCCIIeIOBaHUs (DYHKIIMU U IIOCTPOCHUS ee Tpaduka.

11.TTonuet muddepennman. [Ipumenenue mnonHoro aupdepeHnnana B
MPUOTKEHHBIX BHIYUACICHHSX.

12. IndpdepernmpoBanue cioxkHoi (yHKIuH. [IpowsBogHas QyHKIWH,
3aJaHHON HEABHO.

13.YactHble mpou3BoHbIE BhICIIUX MopsakoB. @opmyina Telmopa.

14.TTpousBoHas 1Mo HanpaBlieHuo. [ pagueHT.

15.9kcTpeMyMbl GYHKIHN ABYX NepeMeHHbIX. HeoOxoanmMoe n
JOCTaTOYHOE yCIIOBUS 3KcTpeMyMa. Hanbomnblee 1 HauMeHbIIee 3HAUCHUS
(GbyHKIMH B 001aCTH.

16.3aMeHa nepeMeHHON U UHTETPUPOBAHUE 10 YACTAM.
17.HTErprUpOBaHUe pallMOHATLHBIX IPOOCH.
18.MIHTerpupoBaHne TPUTOHOMETPUIECCKUX (DYHKIIUIL.
19. HTErprpOBaHUe HPPAITHOHATBHBIX (DYHKIIHH.

3.3aaaHuA gnAa npoBepKu yposHA obyyeHHoctn BAAOETb
1. BplaucimTh mpeensl:

28




. . I=+x+1
a. lim(x* +5x% +6x+1) 0. lim—Y*"°
x——1 x—0 X
3 X
. +1 . 3
0. lim x2 e. hm(l + —j
-1 x2 —1 X X
. X =2x-3 . sinl7x
6. lim———— Jic. lim
=3 x° =9 -0 8x
L 4x . 5x*=3x-2
2. lim—; 3. lim————
xw X7 —1 ol x 6x+1
2. Bpraucnuts npenen QyHKINUU ¢ TOMOIIBIO MTpaBuiia Jlommrans
-x/2 t +2
olim S 9/2) o) lim 8 (x+2)
x>0 x+1 12 (x+2)
. A1—6x—1+2x . Al+4x—-1-2x
6) 111’11—2 e) hn’(}—2
X ¥ x

x—0

aic)y =lim

6)lim -
=0 §in2x

x—0

Ja+x-2 |
X

2 2

2)lim (2_3) 3)lim (2_3)
-3 gin (x—3) *-3 gin (x—3)

3x* +5x—8

3. Haiitu npenen Gpyuxipu lim

2 HpI/I pa3HI/IqHI:IX 3HAUYCHUAX
x>a 2X°+3x -5

a: —2;1;+00.

4. Jloka3atb, 4TO:

x—3 B
5. CocTaBuTh ypaBHEHHE KacaTeNbHOW M HOpMalu K JaHHON KpUBOW B

TOUKE C abCUMCCOH X, .

a)y:(4x—x2)/4, X, =2;
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6)y =v4-2x%,x,=-1;

2
B)y = 4 2x ,XOZ\/E

6. Haiitu nupdepenuman dy.
a)y =+1+2x —ln(x+\/1+ 2x);

6) y=e" cosx;

B) V= 5 arccos(lj;

X

7. BpUUCIUTH MPUOITMKEHHO c MTOMOIIIBIO i deperrana

y=3 X +7x,x=1012;

8. Haiitu mpousBofHyo (yHKIHUIO MO ONPEAETICHUIO HPOMU3BOIHOM:
4
a)y=+42x-3;0)y= .
3x+5

9. Haiitu npou3BogHYyIO

o3 +4x? —x—2)
RN T

6)y =x—ln(2+ex +24/e* +e* +l);

a)

) sin3 + 1 sin” 3x
B)y = — ;
Y 3 cos6x

(ljlnarctg X
ry= (arctg x) 2 ;

3t* +1
X = 3
3t

1) (7 .
=sm| —+¢

e) B’x* +a’y’ =a’h’

10. HaifTu npou3BOJHYIO BTOPOrO MOpsAIKa y)/; OT (QyHKIHH, 33JaHHOU
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X =Ccos2t
mapaMeTpuiCeCKu 2 )
y=2sec"t
11. Haiitn HamOoJpluee W HaMMeHbIIee 3HAYCHUS (YHKIMM Ha 3a/JaHHBIX

OTpe3Kax

a)y = x +E—16, [1,4];
X

6) y =v100— x> na [-6,8];

By=32(x+1)>G-x) -2 na [-33].
12. IIpoBecTr mosHOE UCCIeI0BaHUEe (DYHKITUH U TIOCTPOUTH TpaduKu

a)y:(x3 +4)/x2;

6)y=———:
x* -4
B)y =4x” +9x* —12x—15;
12-3x?
F)y=—( > )-
(x” +12)

13. Haiit BTOpBIC YacTHBIC MPOU3BOIHBIE (DYHKIIUN

2
au=z-e "’

0)z = ln(y+ Jxi+y® )
B)U = X sin\/ﬁ
nu = xye
14. BI4ucIMTh MPUOIMKEHHO C ITOMONIBI0 T dhepeHIaIa.
a)y =3x, x =26,46;
6)y=x",x=1021;
1++/x

B)y=—"=,X
1-vx
(2-3i)(3+4i)—2(5i —1)
15.Bpuucnute z = i , YKa3aTb BELICCTBCHHYIO U
+1

MHHUMYIO 4aCTh 3TOT'0 KOMITJICKCHOT'O YHUCJia

=4,

b
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16. Pemmute YpaBHCHUA B KOMIIJICKCHbBIX YHCJIAX:

a)x’—4x+8=0; 6)x>+ix+6=0.

17.1300pa3ure  MHOXKECTBO  TOYEK Z  KOMIUIEKCHOH  IUIOCKOCTH,

_ 2
YAOBJIETBOPSIOIIUX YCIOBUIO: Z - Z = (2+ l) +

1+4i

18.Haiinute Bce MAeMCTBUTENbHBIE 3HAYCHHS a, IS KOTOPBHIX CHCTEMa

. ‘Z-i— 3ai‘ =1
ypaBHEHHUI MMeeT XOTs OBl OTHO pellleHne
lz—al=3
19. Haiftu HeonpeieIeHHbIE HHTETPaIb:
arctg x
a) -[1—2 dx
+ X
6) J‘sin4 xcos’ xdx
B) I(4 —3x)e dx
) IX3_3XZ_12 dx
r z - =
(x—4)x—2)x
0 I dx
3sinx +cosx
20. BbI4UCIUTD ONIPEEIEHHBIE UHTErPaIbl.
1
a) J. x’e "dx
0
5) j‘ x + l)dx
0 (x3 +3x+ l)3
16
B) j 256—x"dx
0

(arcsinx)2 +1
Vi—x?

0
tg(x + 1)
———=d.
& J‘cosz(x+l) g

dx

-
~

a.

S —

-1
21.BbIYMCIUTS HECOOCTBEHHBIN HHTETPaT
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2) j- xdx

o\ll—xz

+marcz‘g3x
6 ——dx
) j1+x2
B)
'[ 1+e

22. BBIYUCIATS TUIOMAAN GUTYP, OTPpaHUICHHBIX
a) y=(x-2),y=4x-8.
6) > =4x,x> =4y.

23.BplyucnuTh MIOMAAM (UTYp OrPaHUYCHHBIX JIMHUSMM, 33JaHHBIMU

YPaBHEHUSIMH
x=42cos’t
a)  |y= 24/2sin’ ¢
x=2(x>2)
x =8/2cos’ t
6) |y=+2sin’s
y=4(y=4)

24.BpraucnuTh womand (GuUryp, OTPaHWYCHHBIX JIMHUSIMH, 3aJaHHBIME
YpaBHEHUSIMH B MOJISIPHBIX KOOPAWHATAX

a) r=4cos3p,r= 2(r > 2)

T\ — RY/4
0) r=sin ,VZ\/ECOS <o ==
: Y [Q’ 4)[4 Y 4j

25.BblUMCINT  JUIMHBL OYr KPUBBIX, 33JaHHBIX YpPaBHEHHUSMU B
MPSMOYTOJIBHOI cucTeMe KOOpIUHAT

a) yzlnx,\/gﬁxS\/E
6) y=2+chx,0<x<1

26.Brraucnnth 00BEMBI TEl, OTPaHHYCHHBIX TOBEPXHOCTSIMU
2

a) %+y2 :I,Z:y,z:O(yZO)
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2 2

0) x?+y7=l,z=y\/§,z=0(y20).
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