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1 IlepevyeHb KOMIIeTEHIHMH ¢ YKa3aHMeM 3TANOB X (pOpMUPOBaHUSA B Npouecce 0CBOCHHUs 00pa3o-

BaTeJILHON MPOrpaMMbl, ONIMCAHNE MOKA3aTe/Iell M KPUTEepUeB OlleHUBAHUS KOMIIeTeHIUil

Kype | Cemectp Kopn u coneprkanue kommereH- Pe3yabTaTnl 00yueHus (KOMIOHEHTHI KOM- OueHnovnble
IHMH neTeHIHH) cpeacTBa
1 1 (3x3a- - Crioco0eH perath NpuKJIagHble | 3HaTh: METOABI MATEMAaTHUECKOTO aHAJIN3a, 0C-1, 0C-2,
MEH) 3aJja4yl CTPOUTEIBHON OTPaCIH, MIPUMEHsIEMBbIE ISl PEIICHHs UCCIIeI0BaTENb- BOIPOCHI K
UCIIOJIb3YS TEOPHIO ¥ METOJIBI CKHX 3a]a4 3K3aMeHy
dyunaventanpupix Hayk (OTK- Tyyer: OCYILECTBIIATL 00paboTKy skcnepumen- | OC-1, OC-2,
1 TaIbHBIX JTAHHBIX BOIIPOCHI K
9K3aMEHY
Brnanets: MaTeMaTHIECKUM S3BIKOM MTPEAMET-
HOM 00TacTH, IPEACTABIATh 3HAHIS B MaTeMa- 0OC-1, OC-2,
THYECKOI (hopMe, 3amnChIBaTh MaTeMaTHIC- BOIIPOCHI K
CKYIO TIOCTAHOBKY 337124, HCIIOIb3YEMBIX MIPH 9K3aMEHY
MIOCTPOSHUH MAaTEeMaTHIECKOH MOZIETH
1 2 (9K3a- - Crioco0eH pemate NpukiIagHele | 3HATh: METOIBI MATEMaTHIECKOTO aHAIIN3a, 0OC-1, OC-2,
MEH) 3aJla4yd CTPOUTEIBHON OTpaciy, IpUMEHsIEMBbIE IS peIlIeHHUs UCCIIe0BaTelNb- BOTIPOCHI K
UCTIONB3YS TEOPUIO U METOIBI CKHUX 3aj1a4 9K3aMEeHY
dyunaventanpupx Hayk (OMK- "yyery"ocvimectsnats o6pabotky skcrepumen- | OC-1, OC-2,
1) TaJIbHBIX JTAHHBIX BOIPOCHI K
9K3aMEeHY
BnageTs: MaTreMaTU4eCKUM SI3bIKOM NIPEAMET- 0OC-1, OC-2,
HOM 0071aCTH, IPEACTABIATH 3HAHHUS B MaTeMa- BOIIPOCHI K
THYECKOI (hopMe, 3annchIBaTh MaTeMaTHIC- 9K3aMEHY
CKYIO TIOCTAHOBKY 33/1a4, HCIIOJIb3YEMBIX MPH
TIOCTPOSHUH MAaTeMaTHIECKOH MOJIEIH
2 3 (9K3a- - Crioco0eH pemate NpuKIagHble | 3HATH: METOMBI MATEMaTHIECKOTO aHAITN3a, OC-2, Bompo-
MEH) 3aJauyl CTPOUTEIBHON OTPacIH, MIPUMEHSEMBbIC JJISI PEIICHHS UCCIIEI0BaTENb- CBI K 9K3aMe-
UCTIONIB3YS TEOPHIO ¥ METOJIBI CKHX 3a1a4 HY
dyunaventanpupx Hayk (OTK- "y yery ocyvimectsnats 06paboTky skcrepumen- | OC-2, Bonpo-
1) TaJIbHbIX JTAHHBIX CBI K DK3aMe-
HY
Brnaners: MaTeMaTHYECKUM SI3BIKOM IMIPEAMET- OC-2, Bormpo-
HOM 00J1acTH, IPEICTABIIATH 3HAHUS B MaTeMa- CBI K 9K3aMe-
THYeCKoil (hopme, 3annchIBaTh MaTeMaTH4e- HY
CKYIO TIOCTAHOBKY 33/1a4, HCIIOJIb3YEMBIX ITPH
MIOCTPOSHUH MaTeMaTHIECKOW MOAEIHN
2 4 (’K3a- - Crioco0eH pemarth NpuKiIagHble | 3HATH: METOMBI MATEMaTHIECKOTO aHAITN3a, OC-2, Bormpo-
MEH) 3aJ1a4M CTPOUTEJILHON OTPaciH, TIPUMEHSIEMBbIE ISl PEIICHHS UCCIIeI0BaTEb- CBI K 9K3aMe-
UCTIONIB3YS TEOPHIO 1 METO/IBI CKHX 3aj1a4 HY
dyunaventanbupx Hayk (OTK- Ty yery - ocymectsnats 06pabotky skcrepumen- | OC-2, Bonpo-
) TaJIbHbIX JTAHHBIX CBI K 9K3aMe-
HY
BuageTs: MaTreMaTH4ecKuM SI3bIKOM NPEAMET- OC-2, Bompo-
HOW 001acTH, IPEACTABIATh 3HAHKS B MaTeMa- CBI K 9K3aMe-
THYeCKOil (hopme, 3annChIBaTh MaTeMaTHIe- HY
CKYIO ITOCTAHOBKY 3a/a4, HCIOIB3yEMBIX TPH
MTOCTPOCHUH MAaTEMaTHYECKOH MOIEIH

2 TunoBble KOHTPOJIbHBIC 3a/IJaHUA WJIH HHBIE MaTEpHaAJIbI, HCOﬁXO)Il/IMble OJIsA OLICHKMU BJIa-
AeHMi, yMeHNH. 3HAHUH, XapaKTepu3yIUHX 3Tanbl GopMHUPOBAHMS KOMIIETEHIHII B mpouecce 0C-
BOCHUSA 06p330BaTeJ1bHOI71 NnporpaMmsbl ¢ OIMMCAaHUEM HIKAJ OUCHUBAHUA U METOAUYCCKUMHU MaTE-
pHaaMH, oNpeAeIdI0IMMH MPOLEAYPY OLCHUBAHNUSA

2.1 OueHoYHbIE CPEACTBA LIS TEKVIIero KOHTPOJIs.

Texymmii KOHTPOJIb 3HAHUH HEOOXOIUM JUIsl IIPOBEPKU YCBOSHHS yueOHOTO MaTepHalia U ero 3a-
KperuieHus. KoHTpoub ciieyeT npoBOANUTE Ha MPOTSIKEHUHU BCETO NMEPHOAA N3YYCHHs NUCHUILIMHBL. Te-
KYILIUH KOHTPOJIb OCYLIECTBIISETCA Ha KOHTPOJIbHOW HEJENIe U HA NIPAKTUYECKUX 3aHATUSX.




Ouenoynoe cpeactso 1 — Teer (OC-1).

IIpuMepHBIii NepedYeHb TECTOBLIX 3aJaHUH 110 pa3ienam:
JInHeiiHas ajaredpa U KOMILJIEKCHbIE YK CJIA.

1. 3nauenue i (i — MHUMAs €JMHUIA) PABHO. ..
1)0;

2) 1;

3) —1.

OranoHn: 3)

2. JlefictBuTenbHast 4acTh unucia 3 + 40 paBHa...
1) 3;

2) 4;

3) 4i.

Oranon: 1)

3. Muumas gacts uncna 3 + 40 paBHa...
1) 3;

2) 4,

3) 4i.

OranoH: 2)

4. Momynb KOMIUIEKCHOTO YuciIa —5i paBeH...
1) 5;

2) —5;

3) 5i.

OranoH: 5.

5. Enunnynas maTtuna nopsjaka 2 uMeeT BU/IL. ..

1 1y.
vy
Vg 1)
(] o)
OtanoH: 2)
5
6, Onpenenurens 5 6| paBeH .
OtainoH: 8
3 5 6
7. Onpenenurens |1 1 2| paBeH .
4 7 8

OranoH: 0

8. Cucrema IMHEHHBIX ypaBHEHNH HAa3bIBAETCS COBMECTHOM, €CITH OHA UMEET. . .
1) XoTst OBI ABa peLICHUS;

2) 6eCKOHEYHO MHOTO pEeLIeHHI;

3) X014 OBl OJTHO PELICHHE.

OranoH: 3)

o X1 + 3x2 =5
9. B cucreme ypaBHeHHI {le —2x, = 4

1) 2;

HEU3BECTHOE X{ PaBHO...



2) 3;
3) 4.
OranoH: 1)

10. Beibepure ycinoBusi, HECOOXOAUMBIE JJISI TOTO, YTOOBI CHCTEMY JIMHEHHBIX YpaBHEHUH MOYKHO
OBLIO peraTh MaTPUYHBIM METOIOM:

1) KoMMYEeCTBO ypaBHEHUN PaBHO KOJIMYECTBY HEU3BECTHBIX;

2) rJ1aBHBIN ONPEACIIUTENb CUCTEMBI PaBEH HYJIIO;

3) TaBHBINM ONpeeIUTENb CUCTEMbI HE PaBEH HYIIIO;

4) KOIMYECTBO YpaBHEHUM 00JIbLIE KOJUYECTBA HEU3BECTHBIX.

Oranon: 1), 3)

BeKTopHaﬂ aﬂreﬁpa U aHAJIUTHYIECCKAS TreoOMETPUl.

T s
1. Jlnvna BexkTOpa d paBHa 3, AjMHA BeKTOpa b paBHa 4, yroy MeX1y HUMH paBeH 3 Ckausp-

HOE IPOM3BEIECHUE ITUX BEKTOPOB PABHO )
DraioH: 6

2. Moaynib BEKTOPHOI'O IIPOU3BEIEHUS BEKTOPOB pPaBEH IJIOLIA U
1) TpeyrosibHUKa;

2) mapajiienorpaMmma:

3) npsAMOYTOJIbHUKA,

HOCTPOCHHOI'0 Ha ATUX BEKTOPaxX.

OtanoH: 2)

S 7 n
3. [lnnHa BekTopa a paBHa 4, AMHA BEKTOpa b paBHA 5, yroi MeX1y HUMHU paBeH p Monynb

BEKTOPHOI'O IIPOM3BEICHUS 3THX BEKTOPOB PaBEH )
OranoH: 10

4. Ilns BexktopoB d = (2;—1;3) u b= (—4; 2; —6) BBIOECpPHUTE BEPHBIC YTBEPIKICHHS:

QU
S

1) BexkTOpsl @ U b paBHBI;

QU
[l

2) BCKTOPLI n OINHAKOBO HAIIPABJICHBI;

QU
[l

3) BCKTOPBI n IIPOTUBOIIOJIOKHO HAITPABJICHBI,

S

4) BekTOpBl d W

Oranon: 3), 4)

KOJUIIMHCApHBI.

5. Ipoekuust Bektopa d = (4;6;1) naoce Oy paBHa .
OtanoH: 6

6. YrnoBoi ko unueHT npsimoit y = 4x + 1 paBen .
Ortanon: 4

7.1psimete y =3x+2 nuy=3x+5

1) napasienbHsl;

2) neprneHIuKYJIApHBI;

3) mepecekarTcs, HO HE TIEPIIECHINKYIISPHBI.

OranoH: 1)

8. Bribepure ToukH, Nexamue Ha npsamoit 2x — 3y + 6 = 0.
1) A(1; 1);

2) B(3;4);



3) C(0; =2);

4) D(-3;0).

OranoHn: 2), 3), 4)

9. HopManbHBIM BEKTOPOM K MJIOCKOCTH 4x — 2y + 2z — 5 = 0 sBisieTcst BEKTOp

1)1 = (4-2;-5);

)1t =(4-2;1);
3) 1= (4-2;0);
Hn=(42;1).
OtainoH: 2)

10. Lientpom okpyxkuoctu (x + 3)? + (y — 1)? = 4 sBnsercs Touka
1) 3 —-1);

2) (=3;1);

3) (3;1);

4) (=3;-1).

OranoH: 2)

JuddepeHunanbHoe HCHUCTeHHE PYHKIIUM OHOH NepeMeHHOM.
1. O6nacts onpeneneHus pynkuuu y = In(x — 5) umeer Buf...

1) (=0;5);

2) (5; 400):

3) (=o0; 5];

4) [5; +o0).
OtanoH: 2)

2. Cneyronium 3JeMEHTOM YHCIIOBOM TociieioBarebHocT 3; 7; 11; 15; ... aBiseTcs aucio
Oranon: 19

3. 3HaueHue npezena

n?+2
im
n-oco N+ 3
paBHO...
1)1,
2) 0:
3) oo;
42,
OrajoH: 3)
4. 3naueHue npeena
sin(x — 3)
x>3 3—x

PaBHo .
Oranon: —1

5. [IpousBogHas GyHKuM y = sin 2x WMeeT BU. ..
1)y = cos 2x;

2) y' = 2cosx;

3)y = —2cos 2x;

4)y' =2 cos 2x.



OtanoH: 4)

o x2+1
6. 3HaueHNE MPOU3BOTHON QYHKIIMH Y =

B TOUKE X; = 1 paBHO .
Otainon: 0

7. IlpousBogHast TpeThero nopsaka GyHkuuu y = sin(4x — 2) umeer BUJ ...

mnr

1)y = —64cos(4x — 2);
2)y = 64sin(4x — 2);

3)y" = —64sin(4x — 2);
4)y = 64cos(4x — 2).
OranoH: 1)

8. Ecniu ¢pynkuusa y = f(x) Bo3pacraer Ha MHTEpBaJe, TO JJIs €€ MPOU3BOJAHON HA 3TOM UHTEP-
BAJIC BBITOJIHSCTCS YCIIOBHE ...

1) f'(x) > 0;

2) f (x) 2 0;

3) f (x) <O0;

4 f(x) <o0.

OtanoH: 2)

9. Yncno Touek nepernba rpaduxa pyaxmun y = 3x* — 2x3 + 3x pasno ...
1)0;

2) 1;

3) 2;

4)3.

OtanoHn: 3)

10. ®ynkmus y = f(x) c npou3BOAHOMN, MEHSIOIIEH 3HAK MPH MEPEXOE Yepe3 KPUTHIECKYIO
TOYKY C «» Ha «T», UMEEeT B HEH

1) MUHUMYM;

2) MakCUMYM;

3) Touky neperuoda.

Oranon: 1)

HNuTerpajsbHoe ucumncjieHue PyHKUMH OAHOM NepeMeHHOi.

1. Oyukmms F (x) HazwIBaeTcs mepBoobOpaszHoit pyHkmmu f(X), ecu ...
1) f (x) = F(x);

2)f’(x) =F(x)+ C:

3)F (x) = f(x);

A F (x)=f(x)+C.

OranoH: 3)

2. Ecmm F(x) — xakas-mu0o nepBooOpasHas GyHKuH f(X), TO MHOKECTBO BCEX TIEPBOOOPA3HBIX
¢ynkuuu f(x) uMeer BULL...

1)C - F(x);

2) F(x) + C;

3) <+ F(x).

OranoH: 2)

3. HeonpenenennbiM nHTErpasioM ot GyHKIMHU f(X) Ha3bIBaeTCH ...
1) mo6ast u3 nepBooOpa3HbIX GyHKIMU f(X);

2) MHOKECTBO BCeX MepBooOpa3HbIX GyHKIUU f(x);

3) sro0ast u3 Mporu3BOIHBIX GyHKIHH f(X);



4) MHOX€ECTBO BCEX MPOU3BOAHBIX GyHKIMU [ (X).
OtainoH: 2)

4. Heonpesienennblii uaterpan [ sin 2x dx pasen
1) —2 cos 2x;
2) 2 cos 2x;

3) — lcos 2x;
2

4) %cos 2x.

OranoHn: 3)

5. ITpu Berumciiennu unterpana [ (2x + 1) cos 3x dx MeTOJ0M HHTErPUPOBAHUS IO YACTSAM BbI-
HOJTHSCTCS 3aMEHa ...

Du=2x+1, dv = cos2xdx;

2) u = cos2x, dv = (2x + 1)dx;

3)u = (2x + 1)dx, dv = cos 2x;

4)u = cos2xdx, dv =2x + 1.

Oranon: 1)

6. [Tocrne BHeceHus hyHKIMM MO 3HaK quddepentmana B unterpane [ x2 cos(x) dx mosnydaem
BBIPQ)KEHHUE ...

1) [ cos(x®) d(x®);

2) [ cos(x®) d(x?);

3) éf cos(x3) d(x?);

4) %f cos(x3) d(x?).

OranoH: 3)

7. HeobxomumbIm ycioBueM it yHknuu f (x) mpu npumeneHun Gpopmynsl HeroTona-
. b
JleiiOHMIIA AJTs1 BEIYUCIICHHSI HHTETpajia fa f(x)dx smnsercs ...

1) MmoHOTOHHOCTH yHKIIMU f (X);

2) HeoTpuUaTeabHOCTh GpyHKIMH [ (X);
3) menpepsiBHOCTH GyHKIHU f(X).
OranoH: 3)

8. 3naueHue uHTErpana | OE sin2x dx paBHO ___ .
Oranon: —0,25.

9. Ecn F(x) — mepsoo6pasnas pynxmuu [ (x), To naTerpan | 14 f(x)dx paseH...
D FQ) - F(2);

2) F(3);

3) f(4) — f(L);

4) F(4) — F(1).

OranoH: 4)

dx

9
10. B pe3ynbrare NOJCTAaHOBKH t = Vx B WHTErpaje f4 G

9 2tdt .

DN Revey
1 (9 tdt
27l o
3 2tdt

3) fz Tor

1 (3 tdt
4) Efz 14t
OtanoH: 4)

mojrygdac€m MHTETpal...



Ouenounoe cpeactso 2 — MIPAKTUKO-OPUEHTUPOBAHHLBIE 3AJTAHUSA (OC-2)

3az[aH1/Ie BbIIACTCA B HA4YaJIC CEMCCTpa M BBIIIOJIHACTCA B TCUCHUEC BCETO CEMECTpaA. OcHoBHas 3a-

Aadya — OUCHUTHL HABbIKW ITPUMCHCHUA OCHOBHBIX 3aKOHOB €CTCCTBCHHOHAYUYHBIX JUCHUIIIMH B TUITMYHBIX
CUTyalusx.

IIpuMepHBbIii HepedyeHb 3a]aHui 110 pa3aesam:

JInHeliHana aﬂreﬁpa H KOMIIVICKCHbBIC YHuCJIA.

1. Beruncaurs: :r—j_ll (=2i) + 1.

2. BBIUMCIUTD JaHHBII OMPEICTUTENb: a) Pa3I0kKHB €ro 1Mo 3JIEMEHTaM I-ii CTPOKH; 0) pa3iokuB ero
0 3JIEMEHTAaM J-I'0 CTOJIOIa; B) MOJIYYHB MTPEABAPUTEIBLHO HYIIU B i-i CTpOKe:

-1 2 46

-3 -2 7 1 . .
,1=2,]=2.

-6 9 5 5

0 -1 06

3. Jlansl matpunpl A u B. Haiitu nponssenenus A-A, A.A, matpuuy A, [IpoBepuTh NPaBUILHOCTS
BBIYHCIICHHS] OOPaTHOW MaTPHIIBL:

-5 7 -9 -1 0 0
A= 0 -9 8 |, B=|2 -6 -2]|.
-4 0 -3 7 -7 6

4. ITpoBepuTh COBMECTHOCTh CHCTEMBI JIMHEHHBIX YpaBHEHUI U PEIINTH €e: a) MeTooM ["aycca; 6) mo
¢dopmynam Kpamepa; B) MAaTpUUHBIM METOIOM:

=3X; + X, —=3%3 =1,

4%, —5X, + X5 =12,

—5X; + X, + X3 =-9.

5. Pemutsb cucreMy TMHEMHBIX OHOPOIHBIX YPABHEHMA:

5% —2X, —3X3 =0,

5% —2X, +8x%3 =0,

—5%; +2X, +9%3 =0.

BekTopHas ajaredpa u aHATUTHYeCKasi reOMeTpHS.

1. JlaHo: azaﬁﬂ}ﬁ, B=yﬁ+6r_1. N3BecTHBI MIMHBI BEKTOPOB mwunwu Yrojl MEXAYy HUMH
é(n_ﬁ,ﬁ)=(p.

Haiitu: a) a-b; 6) ‘Exﬁ ; B) mp;a.

oa=-5 B=—4 y=3 5=6, W:a \ﬁ\:a (pz%“.

00pa3yroT 6a3uc U HAWTU KOOPMHATHI BEKTOpa d B 3TOM OasHuce:

2. Jloka3aTh, 4TO BEKTOPHI &, b, ¢
a=(5,4,1)b=(-352) c=(2-13), d=(7,23 4).

3. YIpoCTUTH BBIpasKEHUE:!
a) 2(i+] k—3i-(k+3)-(k+i f;
0) 2(i+])xE+3ix(E+])—(R+i}x(R+i).

4. Jlanbl BEKTOPHI a, b, ¢. Heo6X0aMMO: a) BEIYUCIHTH CMENIaHHOE MIPOM3BEIEHHE TPEX BEKTOPOB; 0)

HalTH MOJYyJIb BEKTOPHOTO IPOU3BEAEHUS; B) BBIYMCINTD CKAISIPHOE MIPOU3BEIACHHUE IBYX BEKTOPOB; I')

MIPOBEPUTH, OYIYT JIM KOJUTMHEAPHBI WM OPTOrOHANBHBI IBa BEKTOPA; 1) MPOBEPUTH, OYAYT JIU KOM-
IJIaHAPHBI TPU BEKTOPA.

a=2i-3j+k, b=j+4k, c=5i+2j-3k;
a) a, 3b, ¢;6) 3a, 2c;B) b, —4c;T) a c; ) a, 2b, 3c.



5. Manbl BepumHbl MpamMusl A, B, C, D. Haiitu: a) nnuny pedpa AB ; 6) yroa Mexay peOpamu AB U

AC ; B) 00beM mupamMubl ABCD ; T) BBICOTY MUPAMHJIBI, ONMYIICHHYIO U3 BepmuHbl D Ha rpans ABC,
1) TUTOIIAAb CEYCHUS TUPAMUJIBI, POBEAECHHOTO Yepe3 pedbpo BC u Touky M, nensiayto otpe3ok AD B

AM
OTHOLICHUU A =——.
MD

A(34;5) B(121), C(-2,-36), D(3,-6;,-3), A=3.

6. Ha BekTopax a u b mocrpoen napamienorpamMm. HaiiTu niomans, yribsl ¥ JJIMHBI IHaroHasIeH 5T0-
ro napajuiejorpamma.
a=2i-4j, b=i+8j.
7. Haubl Bepumnbl Tpeyronsauka ABC: A(x,y;), B(x,,Y,), C(xs,y;). Haiitu:
1) ypaBHEeHUE CTOPOHBI AB;
2) ypaBHeHue BolcoThl CH,
3) ypaBHeHUE Meananbl AM,
4) touky K nepeceuenust menuanbsl AM u Boicotel CH,
5) paccrosinue oT Touku C 10 IpsMoit AB;
6) ypaBHEeHHE «B oTpe3kax» npsamoit CD, napannenbHoOl npsaMoit AB;
7) KaHOHUYECKOE YPaBHEHUE OKPYKHOCTH C LIEHTPOM B TOUKE B M paJlycoM, paBHbIM JJIMHE CTOPO-
el BC;
8) KaHOHMYECKOE YpaBHEHHE 3JUIUIICA C IEHTPOM B Hayaje KOOPJMHAT U MOIYOCSIMH, PAaBHBIMU JJIH-
HaM CTOpOH: a=AB u b=AC;
9) kaHOHMYECKOE YpaBHEHHME TUIEPOOJIbI C IIEHTPOM B Touke C, NEHCTBUTEIbHON TOPU30HTAIBHOMN
MI0JIyOChIO, PaBHOM JuinHE cTOpoHbl AC 1 MHUMOI 110JTyOChI0, paBHOM JIIMHE CTOpOHbI BC,
10) xaHOHHYECKOE YpaBHEHHE MapaboJibl C BEPLUIMHONW B TOUKE A U JUPEKTPUCON, UMEIOUIe ypaBs-
HEHUE X=X, .
CraenaTh 4epTeKU TPEYrOJIbHHUKA, OKPYKHOCTH, JUTUIICA, TUIIEPOOIBI M apadoIIbL.
A(-4,-3), B(-2,5), C(3 -2).

8. Jlanbl ueTsipe TOUKH A(X;,Y1,2;), B(X2,Y2.25), C(Xs,Y3.23), D(X4,V4,24). HaiiTu:
1) ypaBuenus miockocreit ABC u ABD;
2) yron Mexny miockoctssMu ABC u ABD,;
3) yroa mexnay npsimoit AD u miiockocthio ABC;
4) nnomaap TpeyroabHuka ABC,
5) o6bem nupamusl ABCD;
6) ypaBHEHUE U JUTMHY BBICOTHI Tupamu il DH;
7) xoopauHaThl ToukHu H nepeceuenus BeicoTsl DH u muiockoctu ABC,
8) KoopAMHATHI TOUKH E, cuMMeTpu4HOil Touke D oTHOCHTENnsHO tutockocti ABC,
9) xaHOHHUYECKOE YpaBHEHHE c(hephl C IIEHTPOM B TOUKE A U palnycoM, paBHbIM JIHe oTpe3ka BC,
10) xaHOHMYECKOE ypaBHEHHE KPYroBOIO KOHyCa C BEpILIMHON B Hadaje KOOpAMHAT, UMEIOIIETO
ocbto cummetprn och OZ U MPOXOAIIETro Yepe3 TOuKy B.
A(3 1 4), B(-16,1), C(-11,6), D(0, 4, -1).
JudpdepeHunanbHOe HCHUCTEHHE (PYHKIIUHN OHOM NepeMEeHHOM.

1. HaiiTu ipezien, pasjio)uB Ha MHOYKHTENN YMCIIUTEND U 3HAMEHATEND
x4t 2x+1
lim ——————
x>-1x°-2x-1

2. Haittu mpeacii, UCIOJIb3ys MCTO OCBOGO)KI[CHI/I}I OT UPPALMOHATIBHOCTH

3. Haiitu npenen, ucronb3ysi SJKBUBAICHTHBIE OECKOHEYHO-MAJTbIE
Xsin2x
im—————
x—0 1+ Cos(X —3m)
4. HaiiTu nipenen, UCHoib3ysl BTOPOH 3aMeUaTeNIbHbIN npeaesn



2
lim L+ Incos x)9°*

x—0

5. Ans pyHKIMM

0, x < —T;
f(x) ={sinx, —T<x<0;
T, x = 0.

HaWTH TOUKH Pa3pbiBa U MOCTPOUTH CXEMATUUECKUI TpadukK.

6. Haiitn nmpon3BoHyI0 (YHKIIMH, UCXOIS U3 OTIPECIICHHS
y=+x-3.
7. Haiitu mpou3BOIHYIO (QyHKINU:
213 +4x% —x-2/.
1)y= (
15v1+x

2) y:x—ln(2+ex+2 e2X+e"+1);
-2
3) y=sin 34 N3

3c0s 6x

4) y = arctg®In %

8. Haiitu npou3BoIHYIO (YHKIIMH YKAa3aHHOTO MOPSAKA

y= (2x2 —7)In(x -1), y¥ =2
9. Haiitn mpou3BoaHYIO (GYHKINH, HCTIONB3YA Jorapudmmdeckoe nuddepenunpoBanue
y = (arctg x) 2" @)
10. Haiitu BTOpYIO IPOM3BOIHYIO HESIBHOW (DYHKIIMU
y? =8x.
11. Haiitu BTOpY!O NPOU3BOAHYIO (DYHKIIUH, 33JaHHOM MapaMeTpuIecKu

X = oS 2t,
y =2sec’t
12. Haiitu nipenen, ucnoinb3ys npasuiio Jlonurans

x2

lim —
x—>+o0 X’

13. CocTaBuTh ypaBHEHHE HOPMAJIU U ypaBHEHHE KAacaTelbHON K JaHHOM KpHBOI B Touke ¢ abciuc-
coii X, :
_Ax—x?
4
14. Haiiti HanGoJIbIIEee U HANMEHBIIEE 3HaYeHne (PyHKIUK Ha 3aJaHHOM OTpE3Ke

, XOZZ

y=x° T [L4]
X

15. IIpoBectu nmosiHOE Hcciae10BaHUE PYHKIIMH U TOCTPOUTD €€ Tpapuk
X -2x+2
o ox-1
HHuTerpaabHoe ucuncjieHue GQyHKIMU OHOM NepeMeHHOIM.

1. HaiitTn HeonpeaeneHHbIe HHTErPaJIb:
1) f xdx

(5—-3x2)7’
2) I4—3x~ -3y ;

(2x+5)dx |
3) fx3 —x242x-2’

4)JX +l




X2 +4x° +4x+2
5) |

x+1 ix +x+1i

6) f 1+\/2x+1'

[

XV X% +1

2. BBIYUCIUTh ONpeeeHHbIC UHTETPaJIbI:
In 2 e’ -1 —1

Dfy g dx

e?+1

1 | 1
2) _[ +;X1 )dx;

e+1
16

3) IV256—x2dx.
0

3. BeruncnuTsb miaomans GUrypsl, orpaHUu4eHHON JTUHUSIMU
y=(x-2), y=4x-8.
4. BoluMCcIuTh AJMHY AYTY KPUBOW, 3aJaHHOU B IPSIMOYT'OJILHOM cUcTeMe KOOpAUHAT
y=Inx, J3<x<15
5. BeluMcauTh JJIMHY AYTM KPUBOH, 3a/laHHON MapaMeTpUYECKUMH YpaBHEHUSIMU
x =5(t—sint)
{y =5(1—cost)’
6. BbruncnauTs 1IMHY AYTH KpUBOM, 33JaHHOM B MOJISIPHBIX KOOpAUHATaX
r :3e37¢, —Esmgf.
2 2
7. Beruncnuth 00beMBbI TEJ, 00pa30BaHHBIX BpallleHueM (Uryp, OrpaHUuYeHHBIX TpadukaMu (pyHKIUH,

BOKpyT ocu Ox:

<t<m.

y:—x2+5x—6, y=0.

JMuddepenunanbHoe ucuncjieHne PyHKIHI HeCKOIbKHUX NepeMeHHbIX.

1. HaiiTi yacTHbIe TpOM3BOHBIC (DYHKIIUI M BRIYUCIUTD UX 3HAUEHUS B YKa3aHHBIX TOYKaAX:
X+
7= arctgl—y BTOYke M (1L 2);

2. Haiitn monsbii quddepernman GyHKnm
2

2 XY
x2—y
3. Tokazatp, uto (yHKIWs Z = arcsin(xy) yaoBIETBOPSET ypaBHEHHUIO
x 0%z y 0%z 0%z 2 0z

Z = COS

;.ax2+;.6y axay+y ox
4. HaiiTi ypaBHEHHE KacaTeIbHOU MJIOCKOCTH U HOpMasti K moBepxHoctd x(y +2z)(xy —z) +8 =10
B Touke (2; 1; 3).

5. Haiitu ypaBHeHHe KacaTeIbHOU MIIOCKOCTH M HOPMaJH K TIOBEPXHOCTH
x° +y? +2° —~4x+6y-8z-1=0 B TOuke M (L 2;2).

KpaTnbie uHTErpajnl

1. BeranuciauTh 1BOMHON MHTErpall

f (x% + y3)dxdy,

rae D — obnacte, orpannueHHas uausMu X = 0, x =2,y =0,y = 4.



2. BeruucnuTh 1BOMHOM uHTErpan no oosnactu D, orpaHrueHHON yKa3aHHBIMU JIMHUSIMH:
] (12 x2y? +16 x3y3)dxdy;
D .

D:x=1 y=x% y=—Jx.
3. Beruuciaurs:
Iﬁxdxdydz; V:y=10x, y=0, x=1, z=xy,z=0.
v

4. Haiiti rutomaab GUrypsl, OrpaHUYCHHON TaHHBIMU JTMHUSIMU
3
y==, y=4e*, y=3, y=4.
X
5. [Inactunka D 3amana HepaBeHCTBaMU, |1 — IOBEPXHOCTHAS INIOTHOCTh. HaliTu Maccy miiacTHHKY.
y2
D:X2+TS1; },l:yz.

6. Haiitu 00nem TEJIa, 3aJaHHOI'0 OIrpaHNYHUBAOIIMMHA €T'0 ITIOBEPXHOCTAMMU:

y=16\/§, y:\/ﬂ, z=0, x+z=2.

KpHBOHHHeﬁHBIe U MOBEPXHOCTHBIC HHTEI'PAJIbI.

1. Berunciurs

f (x+y)dl,
L
rae L — koutyp Tpeyronbanka ABC ¢ Bepmmuaamu A(1; —1), B(—3; —1), C(=3; 2).

2. BbraucnauTh UHTErpasn

f(?)x +y—3)dx + (x — 5y + 1)dy,
L

rie L — xoutyp npsmoyronsnuka ABCD ¢ Bepmmnamu A(0; 0), B(3;0), C(3; 2), D(2;0), u o6xoxn
OCYILECTBISETCS IPOTUB YACOBOW CTPENIKH.

DJIeMEeHTHI TEOPHUH IOJIsl.

—_—

. TTocTpouTh TMHUY YpoBHS cKanspHoro mons U = x? + y. HaifTu rpa@ieHT 9T0T0 moJs.
2. HaiiTu n1uBepreHuyo U poTop BEKTOPHOTO OIS

F=xy?-i—yz-j+z% k.
Teopust psigos.

1. Haiitu cymmy psina:

i X
— .
= 9n° +12n-5

in+1
o
n=1

n!
Z 3n+2'
n=1
4. I/ICCJ'IC,Z[OBaTB Ha CXOOIUMOCTb U a6COJ'I}OTHy10 CXOIUMOCTDb 3Ha1<0qepe/:[y}omm71c;1 pAan:

i (_1)n+1 2n+1

=~ n(n+1)’

2. HccnegoBathb pAA Ha CXOOAUMOCTD:

3. UccnenoBath psll HA CXOUMOCTbD:

5. Haiiti 06acth cxoauMoCTH psija:



C2-x)"
n+1

6. HaiiTi 06s1acth CXOAMMOCTH (PYHKIIMOHAIBHOTO PSJIa:

0 n

Z%xznsin(x+nn).

n=1
7. Berauciuts e%? ¢ rounoctsio 10 0,001.

8. Beruuciauth uHTErpan ¢ TouHocthio g0 0,001:
0,1 )
je‘6X dx .

9. Paznoxute pynkmnuto B psag Oypre B yka3aHHOM HUHTEpBAJIE:
f(x)=10-x, 0<x<5.

OO0ObikHOBeHHBIE 1M (PepeHIHAIbHbIC YPABHECHHS.

1. Haiitu oOmuit naTerpan nuddepeHnnanbHoro ypaBHeHHS
4xdx —3ydy =3x%ydy —2x y2dx .
2. Haiitu pemenue 3anaun Komm
x>dy+ydx =0, y(1) =e.
3. Haiitu o61ee pemenue (oOumii uarerpain) nuddepeHInanTbsHOr0 YpaBHEHUS

y—xy'= xsec ..
X

4. Pemuth nuddepennmanbHoe ypaBHEHHE

— % =e*(x +1).
5. Pemuth muddepennmanbHoe ypaBHEHUE

(y3 + cosx)dx + (e¥ + 3xy?)dy = 0.
6. Haiitu o61ee pemenue (o0muit uHTErpai) nudpdepeHuaibHOro ypaBHeHUs
1-x2 " —xy' =2.
7, Haiitu pemienne 3anaun Komm

4y%y"=y* -1, y(0)=1, y(0)= 2\/—

8. Haiitu obuiee pemenue quddepeHnanbHOr0 ypaBHEHUS
y" =3y + 2y = (4x + 9)e?*,
9. Haiitu ob1ee pemenue qudepeHnaabHoro ypaBHeHUs
y"+2y =4e*(sinx+cos x).

10. Haiitu pemenue 3agaun Komm
2

. y(0)=3, y(0)=

Teopust BeposiTHOCTEH U MaTeMaTHYECKasi CTATUCTHKA.

y”+ﬂ:2y —
COSTTX

1. B mudT Ha 1-M 3TaxXe ACBATUITAXKHOTO JOMA BOILIHN 4 YeJIOBEKa, KaXKABIH U3 KOTOPBIX MOKET BBIN-
TH HE3aBHCUMO JIPYT OT JIpyra Ha Jto00M 3Taxe co 2-ro no 9-if. KakoBa BeposTHOCTB TOT0, UTO BCE
Maccakuphbl BRIAYT: 1) Ha 6-M 3Taxe; 2) Ha OAHOM ATaxke?

2. B xopoOke 60 noTrepeiHbIX OMIIETOB, N3 HUX 8 BRIMIPHIIIHBIX. KakoBa BEpOSITHOCTH TOTO, UTO U3
JIBYX BBIHYTBIX OUJIETOB OJMH BBIUTPBIIIHBINA, APYroil — HeT. (B3saThiil 6uieT B KopoOKy HE BO3Bpalla-
eTcs).

3. 12 cTyAeHTOB Cly4aitHBIM 00pa30oM pacCa)KMBarOTCs Ha 12 MepBBIX MECTax OAHOTO psjia mapTepa.
KakoBa BeposiTHOCTB. uTO cTyAeHT M u H OynyT cuners psaom?

4. Barapest, cocrosmias u3 10 opynuii, BeaeT orods 1o 15 kopabism Henpusitens. HailTu BepoaTHOCTD
TOTO, YTO BCE OPYAMS CTPEIISIOT: a) 10 OJAHOM Lenu; 0) 0 pa3HbIM LeisIM (BBIOOD LIEH CIIydaeH U He
3aBUCHUT OT JIPYTHUX).



5. B simmke Haxonarcs 20 maMIiodex, cpenu KoTopsix 3 neperopesmre. HaliTu BeposITHOCTh TOTO, YTO
10 mamriodek, B3ATHIX HayAady U3 SIIHKA, OyIyT TOPETh.
6. Ha ATC moryT nmoctynaTh BBI30BBI TPEX THUIIOB. BEposITHOCTH MOCTYIUIEHUS BEI30BOB 1-10, 2-TO U
3-ro Tuna coorBeTcTBeHHO paBHbI 0,2; 0,3; 0,5. [TocTynuino 3 Bei3oBa. KakoBa BEpOsSTHOCTH TOTO, YTO:
a) BCe OHM Pa3HbIX TUIOB; 0) CpeM HUX HET BbI30BA 2-TO THMHA?
7. HexoTopoe u3nenue BbITycKaeTcs IBYMs 3aBOIaMHU, IpHYeM 00BhEeM MPOIYKIIUHU TiepBoro B 1,5 pasza
MIPEBOCXOIUT 00beM MpoayKIuu BToporo. Jlomnst Opaka y nepsoro 3asoaa 0,2% , y sroporo — 0,1%.
W3 penus, BBIYIIEHHBIE 3aBOIaMU 32 OJIMHAKOBBIEC TPOMEKYTKH BPEMEHH MepeMeIlain U MyCTUIN B
npojaxy. [Ipu nokymnke npuodpereHo OpakoBaHHOe u3zenue. Kakoi U3 3aB0JJ0B BEpOSITHEE BCETO U3-
TOTOBUJI 3TO n3zenue?
8. BeposiTHOCTB TOT0, UTO MOKYIATE0 HE0OX01uMa MYyKCKast 00yBb 41 pa3mepa, paBna 0,1. Haiitu
BEPOSITHOCTH TOTO, YTO U3 JECSATH NEPBBIX MOKYyMaTenel 3Ta 00yBb OyAeT HeoOXxoauMma:

1) Tpewm;

2) 1o KpaiiHel Mepe TPeM HOKYIaTeNsIM.
9. Haiitu 3ak0H pacnpe/eneHus Yrciia yrajanHbix HoMmepoB B "CrioptiioTo 5 u3 36"
10. Ciryqaiinast BEJIMUMHA X 3AJJAHA ®YHKIIUEN PACIIPE/IEJIEHUA:

0, npu x<0
F(X)=4x>, npu0<x<1
1 npux>1

HaiiTi BeposiTHOCTB TOTO, UTO B pe3yibTaTe TPEX HE3aBUCHMBIX UCIIBITAHUH cllydaiiHas BenuuuHa X
POBHO JIBa pa3a MPUMET 3Ha4Y€HHE, puHajyiexkaiee uarepsaty (0,3; 0,5).

11. Cuauraercs, 4TO OTKIOHEHUE JJTUHBI U3TOTABIMBAEMBIX U3JEIUN OT CTAaHAApTA SIBJIAETCS CIIydaii-
HOM BEJIMYMHOMN, pacipeie]ICHHOM M0 HOpMaJIbHOMY 3akoHy. Eciiu crannapTHas anvHa paBHa 70 cM u
cpenHee KBaJpaTuiyeckoe OTKIoOHeHue paBHO 0,9 cM, TO KaKyl0 TOUHOCTb JTMHBI U3JIENINs MOKHO Ta-
PaHTUPOBATh C BEPOSITHOCTHIO 0,97

Kpurepun onenuBanus:
- «(BAUTEHO» BeicTaBisieTcst oOydaroiemycs, eciii oH BbinoiaHua 80 % 3amganus.
- <HE 3AUYTEHO» BricTaBisieTcs 00y4JaromeMycsi, eciau oH BeIMoiaHII MeHee 80 % 3amanusl.

B criydae BbIMONIHEHUS 3aJaHKsI HA OIICHKY «HE 3a4T€HO», OHO BO3BpaIlaeTcs o0yJaroniemMycs Ha
OpaboTKYy.

2. BOITPOCBI K DK3AMEHY
1 cemecTp:

OcHoBHbIE UKCI0BbIE MHOXeECTBa. OmpeeseHre KOMIIJIEKCHOTO YUCIa.

CroxeHre ¥ BIYNTaHUE KOMIUIEKCHBIX YHCEI.

YMHOXEHNE KOMIIEKCHBIX YHCEN B alnreOpandeckoit hopme.

JleneHne KOMIUIEKCHBIX YKceN B anredbpanueckoi opme.

Tpuronomerpudeckast hopMa KOMIUIEKCHOTO YHCTIA.

YMHOXKEHHE U JiefIeHNe KOMIUIEKCHBIX YUCeNl B TPUTOHOMETPHUYECKON (opMme.

Bo3BeneHre KOMITJIEKCHOTO YMCIIa B CTENIEHh B TPUTOHOMETPHYECKOH (opme.

W3Bnedenune KOpHs N-i CTENEHU U3 KOMIUIEKCHOTO YHCIIA.

Onpenenureny BTOPOro U TPETHEro MOPsIKa.

0. CpoiicTBa onpeaeTuTeIIeH.

1. ITpaBuiio Kpamepa.

12. MuHODpEHI 1 anreOpandecKue JOMOTHEHNS.

13. PaznoxenHne onpeaeuTes mo CTpoke (cTonoIry).

14. Matpuripl (OCHOBHBIC OTIPEICTICHUS ).

15. Onepauuu Hax marpunamu (YMHOXKEHHE MATpHUIbl HAa YHCIO, TPAHCIIOHUPOBAHUE MATpHII, CIIO-
’KEHUE Y BBIYNTAHHE MATPHILl, yMHOKEHHE MaTPULI).

16. O6parnas marpuIa.

RROooo~NoO WM E



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,
45.

46.
47.
48.

49,

MarpuuHbIii METOI PELICHHS CUCTEM JIMHEHHBIX YPAaBHEHUN.
DneMeHTapHbIE TPeoOpa30BaHUs MaTpULL. PaHr MaTpuLIb.
Cucrembl TMHEHHBIX YpaBHEHUH (OCHOBHBIE OTIPEIICIICHHS ).
Teopema Kponekepa -Kanemnu.
Meron lMaycca.
CucreMbl TMHEMHBIX OAHOPOAHBIX YPABHEHUH.
BekTopsl, OCHOBHBIE ONPEICIECHUS.
JIunelHbIe onepanuy HaJ BEKTOPaMHu.
Pasnosxenune BekTopa 1o opram KOOpJAMHATHBIX ocell. KoopauHaTel BEKTOpa.
JluHeHbBIE onepaluy HajJl BEKTOpaMH B KOOPJAUHATHOU (popme.
CkanspHoe MpOU3BEICHNE BEKTOPOB U €r0 CBOMCTBA.
CkansipHoe MpOU3BEACHUE BEKTOPOB B KOOPAMHATHOMN (hopMe.
[IpunoskeHus CKalsipHOrO MPOU3BEICHHUS.
BexTopHoe npousBeieHrne BEKTOPOB U €r0 CBOKCTBA.
Koopaunathnas popma BEKTOPHOTO MTPOU3BEICHUS.
[Ipuiio>xeHrs BEKTOPHOTO IPOU3BEICHUS.
CwMmelaHHOe TPOU3BE/IEHNE BEKTOPOB, €r0 TEOMETPUUYECKHUM CMBICI U CBOMCTBA.
KoopaunaTtaas ¢hopma cMEIIaHHOTO IPOU3BEACHUSI.
[IpunoskeHust CMEIaHHOIO MPOU3BEICHHUS.
Cucrembl KOOPIMHAT HA TJIOCKOCTH.
Paccrosinue Mexay 1ByMsl TOUKaMHU, J€JI€HUE OTPE3Ka B JAHHOM OTHOIIEHHH.
YpaBHeHUs NPsIMOM Ha IJIOCKOCTH
1) ¢ yrioBbIM K03 PUITHEHTOM;
2) oOriee ypaBHCHHE;
3) ypaBHEHHE TPAMOK MPOXOIAIICH Yepe3 TaHHYIO TOUYKY B TJAHHOM HAlpaBJICHUU;
4) ypaBHEHHE MMPSIMOM MPOXOAIICH Yepe3 ABE TOUKH;
5) ypaBHeHHE TPAMOUN MPOXOAAIICH Yepe3 NaHHYIO TOUYKY MEPICHIUKYIIPHO TaHHOMY BEK-
Topy;
6) ypaBHEHHE MPSIMOU B OTpE3Kax;
7) HOpMaJIbHOE YpaBHEHHE MPSIMOIA.
Yron Mexay AByMsl IPSAMBIMU. Y CIIOBUS IAPAJUIEIBHOCTH U NEPIEHAUKYISIPHOCTH NPSMBIX.
PaccrosiHre OT TOUKH 10 IPSIMOIA.
JIvHMM BTOPOTO NOPAJKA HA MIIOCKOCTH:
1) snmurc;
2) rumepboua;
3) mapaboa.
VYpaBHEHMSI INIOCKOCTH B IPOCTPAHCTBE:!
1) ypaBHEHHE TUIOCKOCTH MPOXOJSNICH 4Yepe3 AaHHYI TOYKY NEpPHECHIMKYISIPHO JaHHOMY
BEKTOPY;
2) oOliee ypaBHEHHE (YaCTHBIE CIy4Yan);
3) ypaBHEHHE IUIOCKOCTH, TPOXOISIIEH Yepe3 TPH TOUKH;
4) ypaBHEHHE IUIOCKOCTH B OTPE3KaXx;
5) HOpManbHOE YpaBHEHHE IJIOCKOCTH.
VYroa M/y TIIOCKOCTSIMH. Y CIIOBUS MapaJuIeIbHOCTU U EPIEHANKYISIPHOCTH TIOCKOCTEH.
PaccTosiHMe OT TOUKH 10 TNIOCKOCTH.
VYpaBHeHHE NIPSIMOM B ITPOCTPAHCTBE:
1) BekTopHOE;
2) TapaMeTpUYECKHE;
3) KaHOHHMYECKHC;
4) ypaBHEHHUE MPSIMOH, MPOXOIAIICH Yepe3 2 TOUKH;
5) oOmwue ypaBHEHUS,
VYroa Mexay NpsAMBIMU. Y CIIOBHE MTAPATUIETBHOCTH U NEPIEHANKYISIPHOCTH IPSIMBIX.
VYcnoBue, npu KOTOPOM JIBE MPSIMBIE JIEXKAT B OAHOMN IIJIOCKOCTH.
Yron Mexy NpAMON U MIIOCKOCTHIO. Y CIIOBUS MAPAIJIETLHOCTH U MEPICHANKYISIPHOCTH NPSIMOU
U TUIOCKOCTH.
[Tepecedenune npsMON € MIIOCKOCTBIO.



50. IToBepxHOCTH BTOPOTO MOPsAKA. MeTo1 nmapaieTbHbIX CEUYEHUH.

51. llunuuapuyeckue MOBEPXHOCTH.

52. Oneparuu HaJ MHOKECTBaMH.

53. TlonsTre GyHKINH, CIIOCOOBI 3aJaHUsI.

54. DnemeHTapHbie PYHKIUH, CBOHCTBA, TpaduKy.

55. [pocteiimme npeoOpa3oBanus rpaduKoB.

56. OnpeneneHre YUCIOBOH MOCIEI0BATEILHOCTH. BUIBI UNCIIOBBIX MTOCIIEI0BATEILHOCTEH.
57. Ilpenen mociien0BaTEILHOCTH.

58. Ilpenen pyHkIMM.

59. CpoiicTBa mpenenos.

60. CBoiicTBa 0€CKOHEUHO MaJIbIX U OOJIBIIUX BETUYHH.

61. [lepBrlil 3amMeyaTenbHBIN Ipeae.

62. Bropoii 3amevaTenbHbIi peel.

63. beckoHeuHo Maibie (YHKIMH. DKBUBAJICHTHBIE OECKOHEYHO Masible ()yHKIIUH.
64. HenipepoiBable hyHKuu. Kinaccudukaius Touek pa3pbisa.

65. CoiicTBa (QyHKIHIA, HEIPEPHIBHBIX Ha OTPE3KE.

2 cemecTp:

1. Onpenenenue npou3BOAHOMN, FEOMETPUUECKUM U MEXaHUUECKUN CMBICIT.

2. [IpaBuia BBIYHUCIICHUS TPOU3BOIHBIX.

3. [Ipon3BOHBIE OCHOBHBIX 3JI€MEHTAPHBIX (PYHKITHIA.

4. ITpousBoHasi HESIBHON (DYyHKITHH.

5. Jlorapudpmudeckoe audhepeHIpPOBAHHE.

6. [IpousBoaHas napaMeTpHUUECKH 3a1aHHON (QYHKLUH.

7. Iuddepennman pyakiuu. ['eomerpudeckuii cMbich auddepeHnnana. npuMeHenne auddepennmana
K IPUOJINKEHHBIM BBIUYUCIICHUSM.

8. I[Ipon3BoaHbIE BBICIINX TOPSIIKOB.

9. Teopema Jlonurass.

10. HccnenoBanue pyHKIMY ¢ TOMOIIBIO MPOU3BOAHOM (BO3pacTaHue U yObIBaHUE (PYHKIINH,
HE00XO0AMMOE U JIOCTaTOYHOE YCJIOBHSI CYILIECTBOBAHUS 3KCTpeMyMa (DyHKIUN).

11. UccnenoBanue GyHKIMHM HA SKCTPEMYM C TTIOMOIIBIO BTOPOH MIPOU3BOTHOM.

12. HauOonbiiee n HauMeHblee 3Ha4eHNs (YHKIIMK Ha OTPE3Ke.

13. BoInyki10cTh, BOTHYTOCTh KPHUBOH, TOUKH Mepernda (nccie1oBaHue ¢ OMOLIbI0 BTOPOil po-
W3BOJIHOM).

14. AcuMnToThl rpaguka GyHKIUH.

15. IlepBooOpa3Has U HEONpeAEICHHbIH HHTETpal.

16. CBoiicTBa M HEOTIPEICIICHHOTO UHTETpaIa.

17. Tabnuia OCHOBHBIX HHTETPATIOB.

18. Brecenune ¢pyaknum moj 3uak nuddeperiuana.

19. 3aMeHa epeMeHHO! B HEONPEAETICHHOM HHTErpale.

20. WHuTerpupoBanne 1o 4acTsIM B HEONPEEIIEHHOM UHTErpasle.

21. WHuTerpupoBanue palMoHaIbHBIX JpoOei.

22. OcHOBHasi TPUTOHOMETPHYECKas MOICTaHOBKA.

23. WHTerpupoBanue UppaiOHAIBHOCTEHN ¢ TOMOIIBIO TPUTOHOMETPUUECKUX MTO/ICTAHOBOK.

24, OrnpenenieHHbIN UHTErpajl, OCHOBHBIE CBOMCTBA ONPEIEIEHHOT0 HHTErpasa.

25. [IpaBuia BEIUMCIIEHUS ONPEeNIEHHOT0 HHTerpaa, Teopema HeiotoHa - JleiiOHuma.

26. WuTerpupoBanue 1o 4acTsIM B ONPEEIIEHHOM HUHTErpase.

27. 3amMeHa repeMeHHOM! B OIpeIeIEeHHOM UHTErpae.

28. HecoOcTBeHHBIC HHTETPAITHI.

29. Brruucrienue miomaay niockoi Gpuryps.

30. Brruucnenue niuHbI IyTH TUIOCKOW KPUBOM.

31. Brruucienue oovema tena.

32. Brruucnenue miomnaan moBepXHOCTH BpAIICHHS.

33. CraTnyeckre MOMEHTBI U MOMEHTBI HHEPLUH IIJIOCKUX IYT U GUryp.



oakrwdE

© o~

11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

ocoarwNE

© o~

11.
12.
13.
14.

3 cemecTp:

Onpenenenne IBOMHOTO UHTETpasa

I'eomeTpryeckuii CMbICI IBOMHOIO MHTETPaJIA, €ro CBOMCTBA

Brruncnenue 1BOMHOrO HHTErpaia B MPSIMOYTOJIBHOM CUCTEME KOOpAUHAT

JIBOMHOM MHTETPaI B OJIAPHOU CUCTEME KOOPAUHAT

[TpunoxeHnus ABOWHOrO MHTErpaia K PeLIeHUIO 3a7a4 BeIYMCIeHNU 00beMa Tela, II0aal Gurypsl
[IpunokeHust IBOMHOIO MHTErpalla K PELICHUIO 3a/1a4 BBIYUCIECHUS MAcChl , KOOPAUHAT LIEHTpA Ts-
KECTH, MOMEHTOB UHEPLIUY TUIACTUHKU

TpolHOM UHTErpa v ero CBOMCTBA

TpoitHO# MHTErpasl B UIMHIPUIECKUX KOOPIUHATAX

Tpoiinoii naTErpan B chepuyecknx KoopauHaTax

. HpI/IJ'IO}KCHI/IH TpOfIHOFO HHTCrpajia K peIICHUIO 3aaa4 BBIYHCIICHHUA O6’BeMa, MacCcCbl, KOOpAHHAT

LIEHTPA TAKECTH, MOMEHTOB UHEPLIUU TeEJIa
KpuBonuneiinsiii uaTerpai 1 poaa, ero cBOMCTBa U BHIYUCICHUE
KpuBonunelinplil nuTErpan 2 pojaa, €ro CBOMCTBA U BHIUNCICHHE

®opmyna Octporpaackoro-I'puna

VYcnoBus HE3aBUCUMOCTH KPUBOJIMHEMHOIO UHTETpajla OT IyTH HHTETPUPOBAHUS
WNuTerpupoBanue nomaHbix auddepeHmanon

[TpunoxeHns KPUBOJIMHEHHBIX MHTETPAIOB K PEIICHHUIO 33/1a4 BBIYMCICHUS IIomanu Gpurypsl, pa-
OOTHI CHUJIBI

[ToBepxHOCTHBIN HHTErpan 1 poaa u ero cBoicTBa

[ToBepXHOCTHBIN MHTETrpaJl 2 pOJia U €ro CBOMCTBA

®opmyna Octporpaickoro

®opmyna Ctokca

[Ipou3BoHas 110 HAIIPABJICHUIO.

['panueHT ckaspHOTO MOJIA.

[ToTOK BEKTOPHOTO ITOJIS.

JluBepreHIus BEKTOPHOTO MOJI.

[upkynsauus BEKTOPHOTO MOJISL.

Potop BexTopHOTO MOJIA.

Onpenenenne CXOIUMOCTH YUCIOBOTO Psiia U €T0 CYMMBI.

Heo06xoanMelii Ipru3HaK CXOAUMOCTH YUCIOBOTO psJa.

OO600111eHHbII TapMOHUYECKHUH PS.

IIpenenbHbli IPU3HAK CPABHEHHUS YMCIOBBIX PSJIOB.

[Tpuznax JlanamoGepa.

Panukansubiii npuzHak Komm.

[Tpuznax JleitOuuiia.

4 cemecrp:

Huddepenunanbabie ypaBHeHUs | 1o mopsaka ¢ pa3IeisitoIUMHCS TEPEMEHHBIMU

Onnoponusie nuddepennnanbapie ypaBHeHus | ro nopsiika

Jluneiinsle nuddepenmanbuble ypaBHeHUs | ro nopsiaka, ypaBHeHue bepHymiun
Huddepennnanbable ypaBHEHHS 2-T0 TOPsIKa, JOMYCKAIOIINE TOHWKEHUE TTOPsIKa

Jluneiinble oqHOpPOIHBIE AU(depeHIInaIbHble ypaBHEHUS 2-T0 MOpsIKa

JIuneitHble HEOTHOPOIHBIE MU hepeHIInanbHbIe ypaBHEHUs 2-T'0 TIOPsI/IKa C MPaBOX 4acThIO CIIEIHU-
aJIBHOT'O BHJIA, METO O00PA YaCTHOTO PEIICHUs

Cuctemsl 1uddepeHaIbHbIX YpaBHEHUN

Kitaccuueckoe ornpeneneHue BEpOsSTHOCTH.

TeopeMsl Ci10KeHUsT BEPOSTHOCTEN.

. TeopeMbl yMHOKEHUS BEPOSITHOCTEH.

BeposiTHOCTB MOsIBIIEHUS! XOTS ObI OJJHOTO COOBITHS.
®dopmyJia MOJTHON BEPOATHOCTH.

®opmyusl belieca.

®opmyna bepnymu.



15. Jlokanbnas ¢popmyna Jlammaca.

16. UnTerpanbhas ¢popmyna Jlamnaca.

17. BepossTHOCTh OTKJIOHEHHSI OTHOCUTEIBHON YaCTOTHI OT OCTOSTHHOW BEPOATHOCTH B HE3aBUCHMBbIX
UCIBITAHUSAX.

18. bunomMuanapHOE pacrpeaciiCHHe.

19. 'eomeTpuyeckoe pacupeeicHue.

20. 3akoH Ilyaccona.

21. MaTeMaTH4eCKOe OKUAAHNE TUCKPETHON CIy4aiiHOW BETMYUHBEI.

22. Jluciepcusi TUCKPETHOW CITy4aifHOM BETMYHUHBI.

23. CpenHee KBaIpaTUYECKOE OTKJIOHEHHE JUCKPETHOH CIy4aiiHOW BETHMYUHBI.

24. Oynkuusa pacnpeaeneHus BEposSTHOCTEH.

25. [110THOCTH pacnpeieneHus: BEpOSITHOCTEH HETPEPhIBHOM CIy4aifHOW BETMYMHEI.

26. MaTeMaTH4YeCKOe OKUIaHUE HETPEPHIBHOM CITydaliHOW BEJTUYMHBI.

27. lucriepcusi HEPEPHIBHOM CIIy4aiitHOM BETMUUHBI.

28. CpenHee KBaipaTHYECKOE OTKIOHEHHE HEMPEPHIBHOM CITy9aliHOW BEJTMYUHBI.

29. HopmalbHBIH 3aKOH pacrpe/Ie/ICHu.

30. [TokazaTenpHOE pacnpeneieHue.

BapuaHTbI 3K3aMeHAIIMOHHOT0 OWJIeTAa:

1 cemecTp
YTBEPXJAIO:
3aB. xapeapoit [TMEul /]
O.B. Ilanuna
« » 202 r.
MuHucrepcrso OK3AMEHALIMOHHBINA BUJIET Ne_ 1
HayKH{ U BBICIIETO 0Opa3oBaHus PO
OI'AOY BIIO o AuCHUIUIMHE _ Bpicinas Matemaruka
«Cubupckuii henepanbHbIi nanpasienue _ 08.05.01
YHHUBEPCHUTET (axymbTeT Kypc 1

XTHU — pumman COY

1. Omnpenenurenu BTOPOTO U TPETHETO MOPSIIKA.

2. TpuroHomeTprieckas hopMa KOMIUICKCHOTO YHCIIA.

-1 2 4 2
-3 2 71
3. Boluncnuth onpenenaurens .
-6 1 3 5
0 -1 0 6

4. Haiitu yron B B Tpeyronsuuke ABC, rae A( 3 4; —1), B( 1 2 1), C( -2,-13 )
CocraButens /n.¢.-m.1., npodeccop I'.C. Cyneiimanoa

VYTBepkIeHO Ha 3aceiaHuy Kadeapsl npoTokoa Ne  oT T.



2 cemecTp

YTBEPXJAIO:
3aB. kadenpoii [TMEul []
O.B. [lanuna
« » 202 r.
MuHHCTEPCTBO 9K3AMEHAIIMOHHBIN BAJIET Ne__ 1
HayYKH{ U BBICIIETO 0Opa3oBaHus PO
OTI'AOY BIIO 1o JUcUUIUTiHe  Bricmas MaTemaTtika
«Cubupckuit GpenepaabHBII Hanpasienue _ 08.05.01
YHHUBEPCHUTET (axympTeT Kypc 1
XTHU — punman COY
1. I'eoMeTpuueckuii CMBICH IPOU3BOIHOM.
2. OnpezeneHye HEONPEAEICHHOIO0 HHTErpaa.
u sinx 1
3. Haiitn npousBoaHyto Yy =€ (X——j .
COS X
4. HaiiTu unTerpan j(4+ 2x)-e~dx.
CocraBuTens /m.¢.-m.H., mpodeccop I'.C. CyneiimanoBa
VYTBepxkIeHO Ha 3aceiaHuy Kadeapsl npoTokoa Ne  oT I.
3 cemecTp
YTBEPXJAIO:
3ag. xadeapoit [TMEul /1
O.B. Ilanuna
« » 202 1.
MuHHCTEPCTBO 3K3AMEHAIIMOHHBIN BUJIET Ne__ 1
HAaYKH{ U BBICIIETO 0Opa3oBaHus PO
DI'AOY BIIO o JucuuIuivHe _ Briciias MmaTemaTuka
«Cubupckuii henepanbHbIi nanpasienue _ 08.05.01
YHUBEPCUTET» (hakynpTeT Kypc 2

XTU — punnan COY
1. Onpezenenne CyMMBI YHCIOBOTO Psfa.

2. Onpenernenne JBOMHOTO HHTErPaa.
3. Haiiti 0611aCTh CXOAUMOCTH psiia

%5

4. BeraucnuThb ABOMHON MHTErpa 1o obiactu D, orpaHnYeHHOH yKa3aHHBIMH JIHHUSIMU:

I (12 x2y? +16 x3y3)dxdy;
D

D:x=1 y=x% y=-vX.

CocraBuTenb /m.¢.-m.H., npodeccop I'.C. Cyneiimanona

VYTBepkIeHO Ha 3aceaHuy Kadeapsl npoTokoa Ne  oT T.



4 cemecTp

YTBEPXJAIO:
3aB. kadenpoii [TMEul /]
O.B. [lanuna
« » 202 1.
MuHHCTEPCTBO 9K3AMEHAIIMOHHBIN BUJIET Ne__ 1
HayYKH{ U BBICIIETO 0Opa3oBaHus PO
OTI'AOY BIIO 1o JucuuIuinHe  Bricmias MaTemaTtika
«Cubupckuii penepaabHbII Hanpasienue _ 08.05.01
YHUBEPCHUTET» (axympTeT Kypc 2
XTHU — punman COY
1. JIvHeliHble ypaBHEHHsI IEPBOTO MOPSIIKA.
2. JlokanbHas popmy:a Jlamnaca.
3. Haiiti oOmuit nHTErpas ypaBHeHHs
4xdx —3ydy =3x2ydy — 2x y2dx
4. B simuke 4 6enpIx 1 6 4epHbIX mapoB. HaiiTi BeposITHOCTB TOTO, UTO JIBa U3 TPEX CIIyYailHO BBIHYTHIX IIAPOB OKa-
HKYTCsI OCJIBIMH.
CocraBuTelb /m.d.-m.H., mpodeccop I'.C. Cyneiimanosa
VYTBepkIeHO Ha 3acefaHuy Kadeapsl MpoTokoa Ne  oT T.

3. IPOLIEIYPA MIPOMEKYTOYHOM ATTECTALIUU

Cpnaua sK3aMeHa IPOU3BOIUTCS B MEPHOJ K3aMEHALMOHHOM ceccuu. Beaymum npenonaBatenem
MOJKET OBITh MTPOBEACHA MTPOMEKYTOUHAS aTTECTAIHS CTYCHTA 110 pe3ysibTaTaM 00ydeHus 06e3 TOTMOIHH-
TEJBHOM cZjauu 3K3aMeHa 10 BOIPOocaM.

O1eHOUHBIE CpeACTBA A1 HHBAJIU/IOB U JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbsI BHIOUpAIOTCS
C YYETOM MX MHIUBUAYAIbHBIX ICUXO(DU3NUECKUX BO3MOKHOCTEN (ITOI0MpatoTCa NHANBUAYAIBHO B 3a-
BUCUMOCTH OT BO3MOKHOCTEH 3/10pOBbsI CTYJICHTA):

Kareropuu crynesTos Bunbl O11EeHOUHBIX CPEACTB ®opMa KOHTPOJIA U OLICHKH
pe3yabTaToOB 00ydEHUs

C HapymieHueM ciryxa KomruiekT koHTponbHBIX pa- | [IpenMyiiecTBeHHO MUCbMEH-
00T, KOMIUIEKT Pac4eTHO- Has IpoBepKa

rpaduyecKkux 3aaHui, BO-
MIPOCHI K 3K3aMEHY

C HapymieHneM 3peHus KowmruiekT koHTponbHBIX pa- | [IpenmyiiecTBeHHO ycTHas
00T, KOMIUIEKT PacyeTHO- poBepKa (MHAWBUYATIBHO)
rpaduyeckux 3aaHui, BO-
MIPOCHI K 3K3aMEHY

C Hapy1lIeHHeM ONOPHO- KomMmriekT koHTponbHBIX pa- | [lucbmenHast mpoBepka
JIBUTaTENLHOTO amrmapara 00T, KOMIUIEKT Pac4eTHO-
rpaduUecKux 3aJaHuii, BO-
IIPOCHI K 3K3aMEHY

PazpaboTuuk: / T. C. CynelimanoBa
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