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OLEHOYHBIE MATEPHUAJIbI

0 ITMCIHUIIJINHE Bbicias mateMaTuka

NEPEYEHb KOMIIETEHIIUHI C YKA3AHUEM PE3YJIbTATOB
OBYYEHMUA U OTAIIOB UX POPMUPOBAHUS 11O JNCHUIITIMHE

NuaukaTopsl HaumeHoBaHue
©Popmupyembie JTOCTHKEHHUS
KOMIICTeHIHH g KOHTPOJMPYEMBIX
(00 1 KOMIIeTeHIM i Pe3yabTaThl 00yueHus pa3aesioB U TeM
(ko0 u (3Hanus, ymeHnus)
Haumenoeanue
HAuUMeHo6aHUe
Komnemenyuu)
UHOUKAMoOpa)
VK-1. Cnocoben VK-1.1. VK-1.1. 3-1. 3naer ocHoBHble | Pazmen 1. DiemeHTHI
OCYIIECTBIISITh OCyIIEeCTBIISACT IOUCK | METOABI KPUTUYCCKOTO aHaju3a U | JIMHEHHOW aireOpsl U
MTOVCK, KPUTHYECKHH | HEOOXOTUMON OCHOBBI CHCTEMHOIO MOIXOJAa KaK | aHAIIMTHYECKOU
aHaJIN3 U CUHTE3 nH(pOpMAITIH, 00IIIeHayYHOTO METo/1a TeOMETPHUN

WHPOPMAIUH,
MIPUMEHATH
CHCTEMHBIH TTOJIXO0]T
JUTSL peIICHUS
IOCTaBJICHHEIX 3a1a4

OMUpasICh HA
pe3ynbTaThl aHATN3a
MOCTaBJIECHHON 3aJauu

VYK-1.1. ¥V-1. ¥Ymeer aHanuzupoBatb
3a/1a4y, UCIIONB3Ys OCHOBBI
KPUTHYECKOTO aHAIIN3a U CHCTEMHOTO
noxxo/a

VYK-1.1. V-2. ¥meer OCyUIECTBISTH
MOMCK HEOOXOAMMOW JUIs pelIeHHs
MOCTaBJICHHOM 3a/auil WHGOPMAIIUH,
KPUTHYECKU OIICHUBAs HAJCKHOCTh

Pa3IUYHBIX HCTOYHUKOB
rH(pOpMaIu
YK-1.2. VK-1.2. 3-1. 3naer KpuTtepuu
PazpabarbiBaer COIOCTaBJICHUSI Ppa3IMYHBIX
BapUAHTHI PEILICHUS BapHaHTOB pEIIEHHUs IOCTABJICHHOU
npoOIeMHON 3aJa4u
cutyanud Ha ocHoBe | YK-1.2. V-1. ¥YmeeT ocymiecTBIsATh
KPUTHYECKOTO KPUTHYECKUH  aHamu3  coOpaHHOU
aHaluu3a JOCTYNHBIX | HH(POPMAIMM HA COOTBETCTBHE €€
WUCTOYHUKOB YCIOBUSAM M KPUTEPHUSIM PpEILEHUS
uHpOpMaIUU IIOCTaBJICHHOM 3a1aun
YK-1.2. V-2. Ymeert omiinuath GakTel
OT MHEHMH, UHTepHpeTauuid U
OLICHOK TpU aHaiu3e coOpaHHOU
uHQOpMaITUH
YK-1.2. V-3. ¥YMeer comnocTaBiirts U
OLICHMBATh  Pa3NMYHbIE BAPUAHTHI
pellileHusi  TOCTaBJICHHOW  3ajayu,
ompeneysis MX  JIOCTOMHCTBA U
HEJIOCTAaTKU
VK-1.3.  Bwibupaer | YK-1.3. 3-1. 3HaerT mnpHHIHIIBL,
OTITUMAJIHHBIH KPUTEPHH, TIpaBWJia  IOCTPOCHHUS
BapHUaHT peleHus | CYKJIEHHS U OLIEHOK
3amaq, YK-1.3. V-1. ¥Ymeer ¢opmupoBarb
apryMEHTHPYsl  CBOM | COOCTBEHHBIE CYXKICHHS W OLECHKH,
BBIOOD rPaMOTHO W JIOTUYHO apryMEHTHPYs

CBOIO TOYKY 3pEHHS
YK-1.3. V-2. VYmeer mnpuMeHsTH

Pazpnen I1. Beenenue B
MaTeMaTUYeCKHI
aHaIu3

Paszpnen II1.
Huddepennnanpaoe
nucurcneHne QyHKIui
OJIHOM NEPEMEHHOMN

Pasznen IV.
WNurerpanbHoe
WCYHCTICHHE

Pazpen V. ®ynkuuu
HECKOJIbKUX
MePEMEHHBIX

Pasznexn VI.
Huddepennnanpaeie
YpaBHEHHS

Paznen VII.
DIJIEMEHTHI TEOPUU
psnoB




TCOPCTUYCCKUEC 3HAHUA B PCIHICHHUU
MPAKTUYCCKUX 3a1a4

OIIK-1. Criocoben
MPUMEHSITh
€CTECTBCHHOHAYYHBI
e
OO0IIeHHKEHEPHBIE
3HAHUS, METOJIbI
MaTeMaTHYECKOTO
aHanm3a u
MOJICTTMPOBAHUS,
TEOPETHIECCKOTO U
SKCIIEPUMEHTAITLHOTO
UCCJICIOBaHUS B
npodeccuoHaIbHON
JeSITEITBHOCTH

OIIK-1.1. OIIK-1.1. 3-1. 3Haer OCHOBHBIE
dopmanuzyer MOHATUSI W oOmpenenieHnus 0a30BBIX
CTaHJapTHbIE pa3znenoB SKOHOMMKH, MaTeMaTHKH,
npodeccuoHanbHbIE CTaTUCTHUKU, BBIYUCIUTEIBHOM
3a7auy ¢ TEXHUKH, TPOrPaAMMHUPOBAHUS
[IPUMEHEHUEM OIIK-1.1. ¥-1. YMmeer ocyliecTBIATH
€CTECTBCHHOHAYUYHBIX | cOOp, CHCTEMAaTHU3aLHIO,
U OOIIEUHKECHEPHBIX | (hOpMaU3AIMI0,  HWHTEPIPETAIHIO,
3HaHUH, METOJIOB MEepBUYHYI0 00paboTKy M aHaiu3
MaTEeMaTHYECKOTr0 JTAHHBIX st HCCIIeI0BaHUS
aHanu3a u KOHKPETHBIX 9KOHOMUYECKUX
MOJIETTHPOBAHMS CUTyallMd,  WCHOJB3Ys  METOIBI
MaTeMaTHYEeCKOro, CTaTUCTHUYECKOTO,
9KOHOMHYECKOT'0 aHaM3a u
MOJICJINPOBAHHUS
OIIK-1.2. [Ipumensier | OIIK-1.2. 3-1. 3Haer OCHOBHBIC
€CTECTBCHHOHAYYHBIE | METOABl HCCIEIOBAHMS, NPUEMBI U
1 OOLLEMHXECHEPHBIE | HHCTPYMEHTEI MaTEeMaTHYEeCKOro,
3HAHWS, METOJIBI CTaTHUCTUYECKOTO, 3KOHOMUYECKOIO
MaTeMaTHYECKOTO aHaJIM3a U MOJISIMPOBAHUS
aHaju3a u OIIK-1.2. V-1. VYmeer pewmath
MOJENIMPOBAHUSA I | MPHUKIAJHBIC  3aJa4M, HCIOIb3Ys
peleHus €CTeCTBCHHOHAYYHbIE u
npodeCcCHOHANBHBIX OOIIENH)KEHEPHBIE 3HAHMS, METOJbI
3a1a4 ONITUMM3ALINH, METOABI
MaTeMaTH4YeCKOTO aHam3a u
MOJIETMPOBAHUA

Paznen 1. DOnemeHTHI
JMHEHHOH anreOpsl u
aHAJATHICCKOM
reoMeTpuu

Paznen II. Beenenue B
MaTeMaTHYEeCKUI
aHaJIu3

Paszpen II1.
Huddepennuanproe
vucurcieHne QyHKIui
OJHOMU NEPEMEHHOU

Paznen IV.
WNHurerpanbHoe
HCYHCIICHHE

Paznen V. @ynkuun
HECKOJIbKHX
IIEPEMEHHBIX

Paznen VI.
Huddepennnanpabie
ypaBHEHHS

VII.
TEOpHH

Paznen
OJIEMEHTEI
pAIOB

METOAUYECKHUE MATEPUAJIbI, XAPAKTEPU3YIOLINE 3TAIIbI
®OPMUPOBAHUS KOMIIETEHIIUIA

IlepeyeHb y4eOHBIX 3a1aHMH HA aYyAUTOPHBIX 3AHATHAX

HNuauxarops! noctmxenus YK-1.1., VK-1.2., VK-1.3, OIIK-1.1., OIIK-1.2.

Bonpocs! A onpoca

1. IlonsTme maTtpuisl. JIMHEHBIE ONIEpalluy HaJ MaTPULIAMH. Y MHOYKEHUE MaTPHLI.
2. llonarue omnpenenutens KBaapaTHOW Marpunpsl. CBolcTBa omnpeaenuteneil. Beruncienue

orpeaenuTeNeld IPOU3BOIBHOIO MOPSIKA.

3. OOpatHas matpuna. Teopema o cymiecTBOBaHMHM 00OpaTHOM MaTpHibl. Beruucienue oOpatHoi

MATPHIIBI.

4. IIpaBuno Kpamepa pemieHust cucTeMsl JMHENHBIX YPAaBHEHU.
5. Meron I'aycca penieHust cucteMbl JINHEWHBIX ypaBHeHHN. Teopema Kponekkepa-Kanemnu.

6. IlonsTtue BekTOpa.

Koopannats! BekTopa.
7.  BekTopHOE U CMELIaHHOE IIPOU3BEICHUE BEKTOPOB.

JInHeiinpie orncpanmu HaJl BCKTOpaMH.

CkansipHOE TIPOU3BEJICHUE.




10.
11.
12.
13.
14,
15.
16.
17.
18.

19.
20.
21.
22.

Pasnuunble BUbI ypaBHEHHUs NIPSIMOM Ha IIJIOCKOCTH.

Pasnnynble BUIBI ypaBHEHUS IUIOCKOCTH.

3amaun JIMHEHHOTO MPOTrPaMMHUPOBAHHUS, IPUMEPHI U KITACCU(PUKALIHSL.

I'padpuueckuii MeTo] perieHus 3a1a4 JUHEHHOTO IPOrpaMMUPOBAHMUSL.

IIpenesn nmocnenoBaTeIbHOCTH U €r0 IPOCTEUIIINE CBOMCTBA.

[Ipenen GpyHkmu u ero mpocrenime CBONCTBA.

3ameuaTesbHbIE IPEEIIbI.

beckoneuHo Maible (YHKIIMK U UX CBOMCTBA. DKBUBAJIEHTHbIE OECKOHEUHO MaJIbIE.
HenpepbiBHBIE QYHKIIUU U UX CBOMCTBA.

Touku pa3pbiBa U UX KiaccupuKaus.

OnpeneneHne U TEOMETPUYECKUH  CMbICH — Npou3BOoAHOM.  OCHOBHBIE — IIpaBHJIA
muddepeHpoBaHus.

Teopembl ®epma, Poms, Jlarpanxka u Ko,

HccnenoBanue GyHKIMI HAa MOHOTOHHOCTb M 3KCTPEMYM C IIOMOLIbIO IEPBON POU3BOIHOM.
HccnenoBanme pyHKIMH HA SKCTPEMYM H BBITYKJIOCTH C MIOMOIIBIO0 BTOPOI MPOU3BOIHOM.
Omnpenenenue HeoNpenenEHHOr0 UHTErpana, ero cBoiicTa, reoMeTpuueckuil cMpica. Tabnuna
HEOIIPEIEIEHHBIX UHTETPAIOB.

23. Meronbl HaxOXIEHMS HEONPEACIEHHBIX MHTErpajoB. HemocpencTBEHHOE MHTErpUPOBaHUE.
Merto/1 3aMeHBI TIEPEMEHHOM.

24. HTerpupoBaHue HEONPEACIEHHBIX HHTETPAJIOB 110 YaCTSM.

25. nTerpupoBanue IpoOHO-palMOHANBHBIX QYHKIHMH. Pazinoxenne Ha mpocThie Jpoou.

26. VlnTerpupoBanue UppalMOHANbHBIX (YHKIUH.

27. VluterpupoBaHue TPUTOHOMETPUUECKUX (PYHKIIHM.

28. lnTerpupoBaHue MppalUOHANBHBIX (QYHKUMH C [OMOILBIO  TPUTOHOMETPUYECKHX
IIOJCTAaHOBOK.

29. 3agauu, NPUBOISAIINE K IOHITHUIO OIIPENEIEHHOIO HHTETpaIa.

30. Onpenenenue onpeneaéHHoro naTerpana. CBoNcTBa ONpeIeaEHHOr0 HHTErpaa.

31. ®opmyna HertoToHa-JleitOHUIIA (C 10KA3aTETBECTBOM).

32. Bpruncienue mionaiel miockux GUryp ¢ moMOIILI0 OMPEACIEHHOTO HHTErpaa.

33. Boruncnenue 06bEMOB TeJ BpallleHUs ¢ IIOMOLIbIO ONPEAeIEHHOIO HHTErpaa.

34. BelyncIlIeHHE JUIMHBI 1yTH INIOCKOM KPUBOM C TIOMOIIBIO ONPEACIEHHOIO HHTErpaIa.

35. HecoGcTBeHHBIE HHTETPaAIbl ¢ OECKOHEUHBIMU TPEAETIaMH.

36. HecoOcTBeHHbBIE MHTETPAJIBI OT Pa3pbIBHBIX (PYHKIINH.

37. IIpu3HaKKM CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

38. OyHKUMSA HECKOJBKHX IEPEMEHHBIX, €€ OIpeleJeHHe, JIMHUM YPOBHS U TOBEPXHOCTH
YPOBHSL.

39. Onpenenenue npezena GyHKIUN HECKOJIbKUX nepeMeHHbIX o Komm. CBolicTBa npeaenos.

40. OmpeniesieHUs] HEMPEePHIBHOCTH (YHKLIMU HECKOJIBKMX TepeMEHHbIX. TOYKM M JIMHUHU
pa3psiBa. CBolicTBa HEMPEPBIBHBIX (PYHKIIUH.

41. YacTHble NpUpALICHUS W YaCTHbIE NPOM3BOJHBIE (YHKIHUU HECKOJIbKUX MEPEMEHHBIX.
[IpaBmiio HaxoOXXIEHUS YAaCTHBIX MPOU3BOJAHBIX. [‘eoMeTpuuecKUi CMBICH YaCTHBIX
IIPOU3BOIHBIX.

42. Heobxoaumble ycnoBus auddepeHuupyeMocTd (QyHKIHUHM HECKOJBKUX MEPEMEHHBIX.
[Tpumeps! B3auMocBs3u AuddepeHInpyeMbIX U HEMTPEPHIBHBIX (QYHKINH.

43. Jloctarounsle ycioBus quddepeHnupyeMocTu QyHKIIUN HECKOJIbKUX MEPEMEHHBIX.

44. Tlonnelii quddepernnan GyHKIMU HECKOIBKUX MEPEMEHHBIX, €0 ONpe/IeieHuE.

45. [lpumenenne monHOro muddepeHnuara QGyHKIAA HECKOJbKUX TEPEMEHHBIX IS
NPUOIMKEHHBIX BBIYHCICHUH.

46. YacTHble IPOU3BOIHBIE U U PepeHIInabl BBICIINX TOPSIKOB.

47. YacTHbIE TPOU3BOIHBIE CIOXKHON (PYHKIIMU HECKOJIIBKUX ITEPEMEHHBIX.

48. YacTHble IPOU3BOAHBIE (PYHKIIMH HECKOJIBKUX ITEPEMEHHBIX, 3aJaHHON HESBHO.

49. TIponsBoaHas (GyHKIIMU HECKOJIBKUX NEPEMEHHBIX IO HAIPaBJICHUIO.



50.
51.
52.

53.

54.
55.
56.
57.
58.
59.
60.
61.

62.

63.

64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.

I'panueHT QyHKIIMHM HECKOIBKUX NTEPEMEHHBIX, €r0 CBOICTRA.

®opmyma Teiinmopa mist GyHKIIMA HECKOJIBKUX MIEPEMEHHBIX.

HeoOXxoauMelii ¥ JOCTaTOYHBIA MPU3HAKK JIOKAJIBHOTO JKCTpeMyMa (YHKIHMH ABYX
IIEPEMEHHBIX.

VYcioBHBIN 3KCTpeMyM (YHKIIMK HECKOJIBKHX IepeMeHHBbIX. Metoa MHOxuTenen Jlarpamka.
JlocTaTOYHBIN IPU3HAK YCIOBHOIO 9KCTPEMYMa.

Meron HaMMEHBIIUX KBAAPATOB.

3agauu, npuBoAIIKe K A hepeHInalIbHbIM YPaBHEHUSM.

Huddepenunansupie ypaBHeHHs. OCHOBHBIC TIOHSATHSL.

JuddepenunanbHble ypaBHEHUS € pa3AeISIOLIMMHUCS IEPEMEHHBIMU.

OnHopoaHbie ypaBHEHUSI.

JIuneiinsle nu¢depeHnanbHble ypaBHEHUs IIEPBOro MOpsaKa.

VYpasHeHus beprysm.

Juddepenunanbaple ypaBHEHHs! BBICIINX TOPAJKOB. Y PaBHEHUS, TOMYCKAIOIUE TOHKEHUE
HOPSAKA.

JIuneitnble ogHOpOAHBIE AU depeHnanbHble ypaBHEHNUs BTOPOrO MOPsIIKA C MOCTOSTHHBIMU
KodpunrenTaMu. XapaKTEpUCTHUECKOE ypaBHeHHE. By o0Imero pemeHus oIHOPOTHOTO
YPaBHEHUH.

Jluneiinple HEOAHOPOAHBIE MU EpeHIaTbHBIE YpPaBHEHUS BTOPOTO  MOPSIKA C
MIOCTOSIHHBIMU K03 puumenTamMmu. MeTto] Bapualuiy Npou3BOJIbHBIX OCTOSHHBIX.

Yucnosslie psiibl. OCHOBHBIE ONPEENICHUS, CBOWCTBA U IIPUMEPBHI.

Heo6xoanmMoe yciaoBre cX0AMMOCTH psAa.

[Ipu3Haku cpaBHEHUS.

[Tpusnaku /I’ Anambepa u Kommm cxoaumoctu psija.

NHTerpanbHblii IPU3HAK CXOAUMOCTH PAJA.

3Hakouepenyromumecs psabl. [Tpusnak Jleit6nuna.

AOCOII0THAS M YCIIOBHAs CXOAUMOCTb YHCIIOBOIO Psijia.

IIepecTanoBka uneHoB psnaa. [lonstue o reopeme Pumana.

Crenennsie psiapl. OCHOBHBIE ONPEIEICHUS U CBOMCTBA.

Teopema AGens.

Pannyc u uHTEpBAJI CXOIMMOCTH CTENEHHOTO PSAA.

Heo6xoanMoe u 10cTaTOYHOE YCIIOBHS pa3ioKeHus: GyHKLIUU B CTEIEHHOM psijl.

Psinpr Maksiopena 1711 OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.

Vcnonb3oBaHue CTENEHHBIX PSOB ISl NPHOIMKEHHOTO BBIYMCICHHS OIPEeeHHBIX
HMHTETPAJIOB.

TemaTuka rpynnoBbIX JMCKYCCHI

Pa3zpen 1.

1.

Pa3noxuth BekTOp 4(27;5) 110 6a3ucy U3 BEKTOPOB a(1; 0;1), b(1;-2;0),2(0; 3;1),

i(-3;,-2;2)  b(2;2;-3)

Bekrtop X, nepreHIMKYISpHBIA BEKTOpaM , 00pazyet ¢ oceto Oy

OCTpbIid yroJi. HailTu ero koopinHaThl, 3Has, 4TO |x| =8 .

JlaHbI TOYKU: A(1;1;2),B(—1;1;3),C(2; _2;4)’D(_1; 0; _2). Haittu:
(a) ObbeM TeTpadapa ¢ BEepIIMHAMH B TUX TOYKAX.

(0) Ilmomans rpanu ACD.

(8) BreicoTy TeTpadapa, OnmyIeHHYIO U3 BEpUINHBI B.

A(4,'—4) B(l;—?))
JlaHbpl KOOPAMHATHI IBYX BEPIIMH TPEYTrOJIbHUKA u

2
3

1 KOOPAWHATBI TOYKHU

NepeCCUCHUA €ro BBICOT . Haititu KOOpAUHATHI TpeTBeﬁ BCPIIHHBI TPCYT'OJIbHUKA.
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. A(13;1) . .
5. HaiiTu TOYKy, CAMMETPUYHYIO TOYKE OTHOCHUTEIBLHO IPSAMOMU, IMPOXOSAILEH Yepes
B(2:4) C(3;-1)

TOYKHU
Pazgea 2.
1. IlpuBecTH nmpuMep Mociea0BaTeILHOCTH HEOTPAHUYEHHOW CBEPXY M CHU3Y.
. 3’
lim——=3.
2. JlokasaTb, UCIOJIB3YS onpedenenue npeoena nociedosamenvrhocmu; "~° N —

lima,=a limb,
3. [lycTtb mno= ,  now He cywecTByeT. MoryT nu

MMEeETb Npegen nocnepgoBaTeNbHOCTMW:

{an+bn}f{“nbn}'{g_"}?

n

4, ChopMynupoBaTb Ha A3blKe €0 onpepeneHune:

lim £ (x) = +o0
5. ChbopMynupoBaTb Ha A3blke €0
lim f(x)=2
onpepneneHUe: . ChbhopmMynumupoBaTb Ha

lim f(x)=—o0
ﬂ3b|Ke‘9_5Oﬂpeﬂ,eﬂeHMe:"_’2() .

Pa3znen 3.

x)+ g(x xX=x
1. Uro MOXHO cKazaTh 0 IupdepeHIpyeMOCTH CyMMBbI f ( ) g ( ) B TOYKE 0 ecmnu, B
3TOU TOYKE:

a) QyHKIUS f (x) nuddepenmpyema, a GyHKIUS 3 (x) He nuddepeHuupyema;

0) obe pyHKIMH f(x) ud (%) He U hepeHIupyeMbl.

#0

1. Ilycts pynkuus f (x) muddepeHpyeMa B TOUKE Yoy f (xo) , @ QyHKIUS 3 (x) HE

mupdepenuupyemMa B 3TOM  Touke. JlokasaTh, 4YTO MPOU3BEICHHE f (x)g (x) SBJISIETCS

HeaupdepeHIUPYEMBIM B TOUKE Yo
2. Hcxond n3 onpeneneHus Mponu3BOIHOM, JOKa3aTh, YTO
a) MpoU3BOIHAs epuoanYecKoil tuddepenupyemont GyHKIUU €CTh PYHKINS TEPUOINYECKAs;
0) npou3BoIHast YeTHOU quddepeHurpyemMoit GyHKINU ecTh GYHKINS HEeUeTHas;
B) IPOU3BO/HAsI HEUETHON AU PepeHInpyeMoil PyHKIINN eCTh QYHKIIHS YeTHasl.

3. Jlokasarp, 4uTo ecnu (QyHKIUS f (x) nuddepeHnpyeMa B TOUKE x=0 y f (0):0’ TO

f'(0)=limM

x—0 X
xsin(1/x), x#0,
0, x=0.

f(x)=
’
£(0)
4. Jloka3aTb, YTO IPOU3BOJHAS HE CYyILECTBYET, €CIIN
Pazpnen 4.
1. [oxa3zatk, uTo nepBooOpa3Hast Y€THOU QyHKIMU — QyHKIMS HEUETHAS.
2. MoxeT 1M cymMMa JABYX HEHMHTEIPUPYEMbIX Ha OTpe3ke (PYHKIMH ObITh MHTEIpUPYyEeMOH Ha
HEM?
3. TlpuBectn mpumep HEHMHTETPUPYEMOW (YHKIIHH.



t(sinx Y’ tsinx

J( j dx I dx
. X X

4. Kaxoii u3. uarerpanos Oospie: ° niu 0 ?

5. Ilyctp f (x) — HemnpephblBHAas nepuoanyeckas (QyHKuus ¢ nepuogoM I . JlokasaTh, 4To

a+T

I f(x)dx :Jf(x)dx.
Pazpnen S.

lim > —Y
=0 x 4 y
1. CymecrByer au npegen Y0 ?
2. [Ipusectu npumep GyHKUUU z=f (x,y) Pa3pbIBHOM BAOJIb TUIIEPOOIIBI XY =

z=f(x .
3. IlpuBectn mnpumep GyHKIUU f ( 4 ), MMEIOIIEH 4YacTHbIE IIPOU3BOJIHBIE, HO
HenuddepeHunpyemMoit B HEKOTOPO# TOUKE.

n 4

= #
4. Ipusectu npumep pynkuuu [Ipuectu npumep GyHKIIIN z=f (x,y ) , 711 KOTOpOH Zy Zy".

5. BeiBectn npuOimmk€HHY0 GopmyIry f(xo A%, Yo +Ay) = f(xo’y°)+ df(xo’yo) U yKa3ath eé
reOMETPUYCCKHIA CMBICIT.

Pa3pea 6.

A(Z;—l) o .
1. KpuBas mnpoxoauT uepe3 TOUKY u 001asaeT TeM CBOICTBOM, 4YTO YIJIOBOMi
KOX(QPHUIMEHT KacaTelbHOH B 000K €€ TOYKe MNPOMOPIUOHATICH KBAJIpaTy OPAUHATHI TOYKH

KacaHus ¢ KO3PPUITUSHTOM PONOPITUOHATEHOCTH P= 3. Haiitu ypaBHEeHHE 3TOM KPUBOM.

2. ®upMa NOArOTOBMJIA s pealu3allvd HOBBIM HpoaykT. s ero mpoaBukeHus Obuia
MPOBEICHA pEeKJIaMHAasl KaMIlaHus, B pe3yibrare Kotopoi o HoBuHKE u3 10000 moTeHIMambHBIX
nokymnarene y3Hanu 2500 genosek. ITocne 3Toro cBeeHNss 0 HOBOM TOBape pacHpOCTPAHSIOTCS C
MOMOUIBIO Tepefayl MHPOpMaluu OT OJHOro 4YesloBeka K jApyromy. Cumras, 4To CKOPOCTh
pacrpocTpaHeHuss HHPOPMALMK O TOBape MPOINOPIHOHAIbHA YUCITY MOKYyMNaTenel, He 3HAIOLUHUX O
HEM, OIpENIEeINTh 3aKOH PaclpOCTpaHEHUs peKJIaMHOM HH(OpMAaLMK O TaHHOM TOBape.

3. Hacenenune ConHeuHoro ropoja yzasomsioch 3a nepuoz ot 2000 mgo 2020 roxa ¢ 100000 o
200000 yenoBek. CumuTas, YTO CKOPOCTb NMPUPOCTa HACEIECHMS MPONOPLHUOHAIBHA €r0 HATUYHOMY
KOJIMYECTBY, ONPEIEIINTh 3aBUCUMOCTb KOJINYeCTBA HaceneHUss COITHEUHOTO IrOpoa OT BPEMEHH.

4. TemmepaTypa BBIHYTOTO U3 Teuu xyebda B TeueHue 11 = 20 muH nagaet ot to = 100 °C mo t; =
60 °C. Temneparypa okpysxkaromero Bo3ayxa to = 25 °C. Uepe3 kakoe BpeMsi OT MOMEHTa Hauaja
OXJIQXKICHUS TeMIeparypa xjiebda mnoHu3utcs 1o t, = 30 °C?

5. MortopHas J0JIka ABUXKETCS B CIIOKOMHOI BOjie cOo cKopocThio 5 M/cek. Ha monHoM xony ee
MOTOp BBbIKJIIOUaeTcsl U yepe3 40 cek mocie 3TOro CKOpPOCTh JIOAKM yMEHbIIaeTcs 10 2 M/CeK.
Onpenenutb CKOPOCTh JIOAKM Ye€pe3 2 MHUHYTHl IIOCJIE€ OCTAaHOBKM MOTOpPA, CUWTasi, YTO
COIIPOTHUBIIEHUE BOJIbI MPOMOPLIMOHAIIBEHO CKOPOCTH JBUKEHUSI JTOJIKH.

Paszpen 7.

2.4, 2.0, 2.C a <c <b

1. Psager »=1 wm »=1  cxomsarcd. Jlokaszarb, yTo psa »=!  CXOOUTCA, €cinm "~ " T n,

2.4, 2.4

a =
1. Pag »=1 ( " ) cxonutcs. Jlokazare, yto psg »=1  Toxe cxoautcs. [lokazare, 4To

oOpaTHOE yTBEPKICHHE HEBEPHO.



0 o0

2 2
2o 2.b 2 l.[[b,
2. Pagel =1 wm n»=1  cxopgarcs. Jlokazars, 4to psag n=1 TOKE CXOIUTCS.
o0 o0 o0 2
2 2
YWD > (a,+b,)
3. Pagpl =1 wm »=1  cxopgarcs. Jlokazars, 4to psaxg n=1 TOXKE CXOOUTCS.
o0
. a
Z a, hmb—” =1
n—o0
4. Ilycts psag n=1 CXOIUTCI U n . MOXHO 11 YTBEPKIATh, YTO CXOIUTCS Pl
n

b, Z(j;) Z N

n=1 7 PacCMOTpETh IpuUMep "=1

Kputepun onenkn (B 6aj1ax):

- 10 6ammoB mno pesyiapraTtam ompocoB U 10 0anioB 3a ydacThe B TPYIIOBBIX JAMCKYCCHSAX
BBICTABIISIETCSl 00YYAIOIIEMYCsl, €CIIM OH MPABMWIBHO U TIOJIHO OTBEYACT Ha BCE BOMPOCHI U aKTHBHO
Y4acTBYET B JUCKYCCHHU, IEMOHCTPHUPYS BHICOKYIO CIOCOOHOCTh TOHUMATh MPOOJIEMbI U KPUTUUECKU
UX aHAJIM3HPOBATh, MPOJAEMOHCTPUPOBAH BBHICOKUMH YPOBEHb IOHMMAaHHS MaTepuasa; MPHHUMAET
00OCHOBAHHBIC ONTHMAIbHBIC PEIICHHUS, YPOBEHb OCBOEHUSI KOMIIETEHLHIl COOTBETCTBYET
NPOABHHYTOMY YPOBHIO.

- 5 - 9 6a/uI0B 1O pe3yapTaTaM ONPOCOB U S - 9 Ga/I0B 3a ydyacTue B IPYIIIOBBIX JUCKYCCHUSIX
BBICTABIISICTCS. OOYdYalOIIEMYCs, €CIM OH YaCTHYHO IPAaBHJIBHO W/WIM HENOJHO OTBEYaeT Ha
OOJIBIITYI0 YacTh BOMPOCOB M AMHU30JUYECKH y4YacTBYET B IHCKYCCHH, IEMOHCTPHPYS XOPOIIYIO
CIIOCOOHOCTh IMOHUMATh MPOOJEMbl W KPUTHYECKH HX aHAIU3UPOBATh, MPOJEMOHCTPUPOBAH
XOpOHII/Iﬁ YPOBCHb IOHUMAHHUA MaTepuaia, NpPpUHUMACT 000CHOBAHHBLIE ONTHUMAJILHBIE PECIICHUA;
YPOBEHb OCBOCHHMSI KOMIIETEHIMIi COOTBETCTBYET MOBbILLIECHHOMY YPOBHIO.

- 1 - 4 6anaa no pesynbpraram ompocoB U 1 - 4 Gajuia 3a ydyacTue B TPYIIOBBIX JTUCKYCCHAX
BBICTABIICTCA OOydYaroIIeMycsl, €CITd OH 4YaCTHYHO TMPAaBUIBHO W/MIM HEMOJHO OTBEYaeT Ha
HEKOTOpBIE BOIPOCHI U PEIKO Y4acTBYET B JUCKYCCHM, JIEMOHCTPUPYS HEBBICOKYIO CIIOCOOHOCTH
MOHUMATh MPOOJIEMbl W KPUTHUYECKH MX aHAIM3UPOBaTh, MPOJEMOHCTPUPOBAH CPEIHUN YPOBEHb
IIOHUMAaHWA MaTrcpurajia; NMpUHUMACT HC BCECTAa 000CHOBaHHBIE ONTUMAaIbHBIE pelICHUA; YPOBE€HbL
OCBOEHHS KOMIIETEHIIMI COOTBETCTBYET 0230BOMY YPOBHIO.

- 0 6aqu10B 1o pesynbraTtaM onpocoB U ) 0a/10B 3a yyacThe B IPYNIOBBIX TUCKYCCHUSX MO KaXKJI0M
TEM€ BBICTABJIsIETCs 00yJaroIIeMycs, €ClIM OH He OTBeYaeT Ha BOIIPOCH M HE yYacTBYET B JUCKYCCHH,
ACMOHCTpHUPYA HECIIOCOOHOCTHL ITOHHUMATh HpO6J’I€MBI U KPUTUUYCCKHM HX AHAJIMU3UPOBATH,
MPOAEMOHCTPUPOBAH HU3KUI YpOBEHb MOHUMaHUs MaTepuaia. Komnerenuuu He cpopMupoOBaHbI.



3ananus 11 TEKyLIero KOHTPOJIst

Nuaukarop komnerenunu YK-1.1

TecToBblE 3aJaHNA 3aKPLITOI'0 THIIA

)

5 7 7)

iy

(5 11)

o
Lh
—
=
s
I
—
[ ]

C=A4-B

1. Jlanbl MaTpHIlbI Torma maTpuua

BHU] ...

HUMECT

2. KanoHmueckoe ypaBHEHHE MIPSIMOU, IPOXOSIICH Yepe3

TOYKH A(_ 1;5;_4) u B(S;_l:"])
x+1_y-5_z+4

y 4 -6 5

HNMECT BU] ...

x+1 yv-5 z+4
6) 2 4 -3

x—-1 yv+5 z-4
g) 2 1 -3

x—1 ¥y+5 z—-4
r 4 -6 5

3. Jlani 7182 BeKTOpA: a= (_2-;]-;_3) u® :(2:'-_3;]),]3@11,1 a+b =C 10

sextop O pasen ..
2 (—4:4,-4)
5 (0:—2:-2)
gy (4:-3:-3)

5 (4:—4:4)

10



6)

s

[1 - J
- 1
T
4. Jlana maTpuIiibl 3 4 . Torga marpuna (‘4 T paBHa ...

-2 15
11 —8]
LN

(-2 -15
-11 —8]
.

'3 _1 _3\
-22 16
L3 s
') _1 _3'\
-22 16

5. AprymeHT KoMIiuiekcHoro uucna —1—+/3i paseH...

N

w‘g w|N

3
4

(5+i)(3+5i0)
2i

6. BLI‘{I/ICJ'II/ITB BBIpa)KeHI/IeZ
14-5i;
5i+10;

5i.

7. Tlpu aneMeHTapHbIX MPEOOPa30BAHUAX MATPUIIBI PAaHT MaTPHULIbL:

a) MCHSET 3HaK;
0) He MEHseTCs;
B) YMCHBIIIACTCS HA €MHUILY;

11



I') HET BEPHOT'O BapUaHTa OTBETA.

8. Panrom marpwuiibl Ha3bIBaeTCS:

a) OIpeleIuTeNb MAaTPULIbl, OTIIUYHBIN OT HYJIS;

0) HanOONBIIMK U3 TOPIIKOB €€ MUHOPOB, OTJIMYHBIX OT HYJIS,

B) HaOOJIBIIUI U3 TOPSAKOB €€ MUHOPOB, PABHBIX HYJIIO.

M,
9. MunopoMm ~ MaTpuLbl A Ha3bIBACTCH:

a) OmpeleNUTeIh MAaTPUIIBL, IOTyYaeMblid IPU BHIYEPKUBAHUH B MATPUIIE A 1-0i CTPOKH U J-TO

CTOJIONA;
MHOXKHTEJIb B PA3JI0KCHUH OIPEACTUTENIS 110 1-0i CTPOKH U j-MY CTOJIOIY;

0) ompenenuTeNh MATPUIIBL, TIOIYIaEMbIi TIPH BHIYEPKUBAHUH B MAaTPHUIIE A j-OW CTPOKH U 1 -TO

cronomna.

10. Ecnin MaTpuity A n-To mopsijaka yMHOXHUTH Ha KOHCTaHTY K, To e€ onpeaenuTens yMHOKAETCS
Ha:

a) K".

5 K!.
B)K.

TecToBblE 3aJaHUS OTKPLITOI'O THUIIA

11.

12.

13.

14.

15.

L — j H -
YactHas Ipou3BojHas GyHKuu < X Cos2y M1 7)

paBHa...

10 MEPEMEHHON ¥ B TOUKE

y=(x-1)»°

Ha kpusoii ~
npsMon  y =3x + 2.

HaWTH a6cu1/1ccy TOYKH, KacCaTCJbHas B KOTOpOfI napajjiciibHa

T
¥ M(l,—)

_—— 2 o1 H
z=x"sIn2y [IEPEMEHHOM -+ B TOUKE 6" paBHa...

YactHas npousBoHas QyHKIIMU

-

_J[(s x> —1dx

BrIunciuTe 3HaYEHUE ONpe/ieNieHHoro naTerpana ¢

1
[Tnomanb KpUBOIMHEHHOM Tparnenuu ! paBHa...(OTBET OKpPYIJIUTE

710 COTBIX)

12



16. Haiitu tutomans o01acTu OrpaHUYEHHON TUHUAMH Y=X , ¥ = 2—x"

1 -3 4
2 5 -3
2 1

17. BeluMCIUTh ONpPEAETUTEND:

. .
18. JleiicTBuTenbHas YacTh KOMIUIEKCHOTO yncna (2 +1)° paBHa ....(BBequTE YHCIIO)

‘1 2‘

19. CkoJIbKO OKaMMIISFOIIIIX MUHOPOB UMEET MUHOp M= 34 , €CITM UCXOJTHAsI MaTpHUIIa
127 8
3401

HMEET BU > 6.2 3)

20.

Ul s W~
Ul e W
|92 BN SN S
|92 IS NS ) |

Breraucnouts OnpCaACIINTCIIb:

21. Borunciauth CKalsgpHOE mpousBeaeHue Bektopos a (1, 2, 3), b (4, -5, 6).

22. Berauciuth 00beM napajuiesienuieia, IocTpoeHHOro Ha Bekropax a(3;1;2), b(2;7;4),
c(1;2;1).
23. BeeauTe yuciio — yriaoBoi KOAQGUIMEHT HaKJIIOHHON acCUMIITOTHI Ipadrka pyHKINUN

= X
X—3
2
ox +1
e In(3*-1)
24. Yucno Toyek paspbiBa (pyHKINUU paBHo...
2
1 x"+8x-9
1111
2
25. 3navenne = 4x" —5x-9 paBHoO...
x?2—1
lim
2
26. 3naverme ¥ >1X“ + 2x — 3 paBHO...
. x%?—14
lim
27. 3nadycHHe xo-2x + 2 paBHO...

28. BequTe 4ncio — yriioBo# KOG GHUIIMEHT HAKIIOHHOW aCHMITTOTHI rpaduka GyHKINN

13



y =
(x—2f
)
. X" +3x—-4
lim
—ext — S5y —6
29. 3HaueHue X X PaBHO ...
1 —cosx
lim———
30. 3naueHue x>0 X paBHO...
OTtBeTbl (KJII0YHM) HA TECTOBBIE 3aJaHMSI
BONPOC | OTBET | BONPOC | OTBET | BONMPOC | OTBET | BONPOC | OTBET | BONPOC | OTBET
1 a 7 0 13 1 19 2 25 0,25
2 a 8 0 14 24 20 -5 26 0,5
3 r 9 a 15 3,67 21 12 27 -4
4 a 10 a 16 4,5 22 7 28 1
5 0 11 5 17 0 23 1 29 1
6 a 12 2 18 3 24 1 30 0

Nuaukarop komnerenuuu YK-1.2

TecToBBIE 3aJaHUA 3aKpPbITOro TUIIA

1. OGOparHas MaTpula CyIIECTBYET I MAaTPULIBI ...

1)
1
2) 2 4
2 6
3) 1 3
B [3 3)
2) 3 3
2. JlaHbI 1Ba BEKTOpA: a= (]5 3 5)
KOOPJHUHATHI ...
py (-10:0:7)
2 (F4:-2:-1)

b

u

=(4:2:1)

G aE
. Torna Bextop < 3b ymeer

14



3) (-10:1:4)

5 (10;-1:4)
9 4
A= s 1 1
. Jlana marpuna - Torpa obpaTHas marpuna A " pmeer Bug ...
(1 ——1]
-2
1) v 7 ?
(1 4]
5
2) \© 7
(1 4
17 17
2 9
N T
(1 4
17 17
2 9
g 7 17

. Touka A(I; } !) CHUMMETPUYHA TOYKE C(?-;_l) OTHOCUTEIIBHO TOYKH B(E_;D ) Torna

KOOpAWHAThI TOUKH A PaBHBI ...

1) (-3:1)
2 (7:0)
3 (9:-1)
4) (— 5.41)
a N N A4(1;-2:0)
. pameTpruyecKue ypaBHEHHS MPSAMOH, MPOXOoILIel yepes3 TOUKy napaujiesIbHO
BEKTOPY §= (2-;_3 -;]) UMEIOT BH] ...
x=2t+1
y=-3fr—-2
1) z=1

15



ry=1r+2

1y=-2t-3
) VET

(x=1t-2

1y =-2r+3
3 \zzl

(x=2¢-1

Ty =-3t+2
2) \zzr

6. ApryMeHT KOMILUIEKCHOTO yncia 2 — 21 paBeH...

1) —
T

) =
) 6
3)

5 -2

(J§+i]3°

7. BLI‘{I/ICJ'II/ITB BBIpa)KeHI/IeZ
30
1) -2

) 1B

30
3) 2

) x? -1
lim

x=1x2 4+ x—2

8. 3nauecHwme paBHO...
1) 16/5
2) 2/3

16



3) 15/6
4) -6/5

3x

9. dyuknus " x—1 prouke ¥ =3

1) wumeer paspsis I pona.
2) umeer paspeiB Il poma
3) ormpeseneHa U HE KUMEET pa3phbiBa

4) ompenesicHa K UMEET YCTPAHUMBbIH pa3pbiB

y=x-sinx

10. Kakue u3 nepeunciieHHbIX CBOMCTB OTHOCATCS K (DYHKIAU
1) ¢yHkuus sBnsiercs 4€THOU

2) (GyHKIUS SIBISIETCS HEYETHOM
3) ¢dyHkuus sBasercs GyHKIMEH 00IIero BrIa

4) QyHKIHMS SBISCTCS TEPHOANICCKON

TecToBbIE 3aJaHUS OTKPLITOI'O THUIIA

3 2
y . y=x —x" +8x
11. 3naueHue BTOPOIl MPOU3BOAHON (PYHKIIMH ~

z=x"cos2y

12. YactHas npou3BoHas PyHKIUH 10 IEPEMEHHON

V= xﬁ —SxJ' +3x

X0
TOYKC

Y B touke

13. KosnmgecTBo Touek nepernda GyHkuu ~ paBHO

2
yv=—x" +4x+2
14. 3nauenue pyHKIUHU

2
i
15. 3nauenue GpyHKIUN y=x"-12x+38

B TOYKE MaKCUMyMa pPaBHO...

B TOYKC MUHHMYMa PaBHO...

16. [Tnomanps KPUBOIMHEHHON TpaTIeIIH paBHa...

17. Tnomaaps KpUBOIMHEWHOMN Tpanerun paBHa...

paBHO ...

M

4" paBHa...

17



1 2 3 4
2 35 5

18.Haittu panr matpuusr: L8 0 T 7,

. 2
19. neficTBuTenbHas yacTh KomiuiekcHoro uncia (1— 2i)° paBHa ....(BBequTe YKCIIO)

[ =
=
=
O =

20. BpIyuciuTh OonpeaenuTens:

21. HaiiTu panr MaTpHIIbL:

y -\ 2
22.  jeficTBUTENBHAS YACTh KOMILIEKCHOTO ncna (—2 + 1) paBHa ....(BBeauTe Yncio)

23. Haiitn CyMMY 3JIEMCHTOB HepBoﬁ CTPOKH MaTpHIIbI, HOﬂyquHoﬁ M3 MPOU3BCACHUS
3 -4 5 3 29
2 31 2 18

MaTpHuIl: 3 = e 3

1 2 3 —5]

24. HaliTu paHr MaTpHMIIbL: (14 28 ~42. 70

25. BeruucianuTh CKaISIPHOE MPOU3BEICHUE BEKTOPOB a (4, 2, -5), b (2, 6, 4).

26. Beruncnuthb nepuMeTp TpeyroyibHUKA ¢ BepiinHaMu B Toukax A (1, 3), B (-2, 3), C (-
2, -1).

X* +7x+12
27. Beezure 9MCIIO — KONMYECTBO BEPTHKAIBHBIX aCHMIITOT QYHKIMH Y = ———————
X® 44X
28. BBenure uncio — yrinoBoit ko3 pUIIMEHT HAKIIOHHOM aCUMITOTHI rpapuKka GyHKIINH
y= X
x> —4

18



7x? —3x4+54

lim
e xt 4 5x—16
29. 3HavyeHNE X X paBHO...
. arctgdx
i ACtg 4X
30. 3HavyeHNE ¥=0 X paBHO. ..

OTtBeTbI (KJII0YH) HA TECTOBbIE 3aJaHUA

BOIIPOC | OTBET | BONPOC | OTBET | BONMPOC | OTBET | BONPOC | OTBET | BONPOC | OTBET
1 1 7 1 13 2 19 -3 25 0
2 1 8 2 14 6 20 -3 26 12
3 1 9 3 15 2 21 2 27 2
4 1 10 1 16 0,5 22 3 28 0
5 1 11 46 17 1 23 1 29 7
6 4 12 -2 18 2 24 1 30 4
Nupukarop komnerenmun YK-1.3
TecToBBIE 3alaHU4 3aKPLITOI0o TUIIA

1. BexropHoe nmpousBeieHre BEKTOPOB a oy b paBHO (_ L1 G). Torma

BEKTOP ¢ =3bx2a OyAeT UMeTh KOOPAUHATHI ...

y  (-6:6:0)

y  (6:-6:0)

5 (-5:5:0)

gy  (5:-50)

2 3
2. JlaHbI MATPUIIBI 51

C=A4-B

MaTpHIa MMeEET BUI ...
f_z 1 L
1) k_l _31
f_z _1\
2) \ 1 _31
(1 1
3) '-._1 -3

19



o
2) -3 1

2 3 2
A= s B= /|
3. JlaHbl MaTpuUIIbI u Torma maTpuua C=4-B UMeEeT BU] ...

, )

y (77
5
3 11
2 (5 11)
4, BekTopHoe npon3BeieHuE BEKTOPOB ay b paBHO (_ L1 G). Torna
BEKTOp ¢ =3bx2la OyAeT UMeTh KOOPAUHATHI ...
y  (-660)
2y (-5:5:0)
5 (6:-6:0)
y (5:-5:0)
S. OO11ee ypaBHEHHE IPSAMOM, IPOXOALIEH Yepe3 TOUKY A(_ 3.2 ) rapasuiebHO
X5y +11=0
npsaMoun o HUMECT BU] ...
1) Xx—=5yv+13=0
2) Sx+yv+13=0
3) S5x+y—-13=0
2) X—5v—-13=0
6. EI[I/IHCTBCHHOG pemICHUC UMECT OJHOPOAHAA CUCTEMA JIMHENHBIX am“e6pa1/1qec1<1/1x

YPAaBHEHUH ...

20



{Ex-l— 1z=10
2) 3Ix+62z=0

2y—62z=0
{?x—ldfy =0
2) —2x+4y=0

7._ I[ETOLIKH A= (_2-; 3;]), B=(2_;—]_; 4) U C :(2;_5;3).T0r)1a

BCKTOP AB+ AC HMECT KOOPAUHATHI ...

y  @-12:5)
y  (2-3:8)

5 (-812-5)

{—33:4—93: 0
3)

2 (0;—4;—1)
x?+1
8. Ot1MmeTrbTe TOUKH paspbiBa GyHKUUHN QyHKIUH Y = 5
(x—4)°(x+1)
1) 0
2) 1
3) -2
4) 4
5)-1
~ 3x-5
TS
9. BepTukanbHol acumMnToToM rpaduka GyHKIMH X SABJIAETCS IpsIMasd,
orpenenseMasi ypaBHEHUEM. ..
1) y=3/2
2) X=-3/2
3) x=0
4) y=-5/3
10. OTMeTbTe TOUKU NepeceucHuss GyHKIUU Y = x% + 2x — 3 ¢ ocaMHE KOOpMHAT
1) (01_3)
2) (3,0)
3) (-1.0)

21



4) (-3,0)

5) (1,0)
TecToBbIE 3aJaHUS OTKPHITOI0 THIIA
z=x"sin2y Loy Mz
11.  YacrtHas npou3BoAHast PyHKUIHUU ’ # 10 MepEeMEeHHOil ** B TOUuke 2" paBHa...
4 2
. . y=x +2x°-3x Xp =2
12. 3HavyeHHe BTOPOM MPOU3BOIHON (DYHKIIMH TOYKE PaBHO ...
2
tg =4 x(t)=t"—t+5
13. CKopocTh TOUKH B MOMEHT €CIIH paBHa
2
3
[43: dx
14, BhIunciIuTe 3HaYeHUE ONPEeNeHHOro HaTerpana U
Ax—6y="T
y . [5x—3y=8 j
15. Cucrema TMHEWHBIX YpaBHEHUN MMEET €AMHCTBEHHOE PEUIECHUE, €CIIU '~ HE
paBHoO ...
3a —6
1 4 y a
16.  Jlna maTpuiibl HE CYIIeCTBYETOOPAaTHOM, ecIi 3HaUeHue “ paBHoO ...
A(5:-3) L 4x-3y+1=0
17.  PaccrosiHME OT TOUKH : 710 TIPSIMOU y paBHO ...
T
z = x’si ) ; M(—)
18. YactHas npon3BogHas GyHKmm < — ¢ SIN2Y TnepeMeHHol ¥ B TOuKe 6" paBHa...
y )
[(3x" —1)dx
19.  BelumncauTe 3HaUYEHHE ONpesieIeHHOro uuTerpana ¢
1I
20. [Tnomane KpUBOIMHEWHON TpareIIuN ! paBHa...(OTBET OKPYTJIUTE JI0
COTBIX)
21. Haiiti nnomanas o6nact orpaHUueHHON JTMHUSMHA V=X , ¥ = 2—x"
. 02
22.  JleiicButenbHas yacTh KomruiekcHoro uncia (1—1)° pasua ....(BBeauTe uncio)

23.  Omnpenennts paccTosaue ot Touku M(1, -2, 3) 10 miockocTu 2x+y-2z+4=0

Haittu cmemannoe npousBenenue abe, rae a(l, 2, 3), b(3, 1, 2), ¢(2, 3,1).
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25. Haiitu cyMMy 3JIeMEHTOB TIEpBOI CTPOKH MATPHIIB, TTIOTYYCHHON U3

31 3 21 2
1 21 1 31

[1 2 1]{1 3 1]
ITPOU3BCACHUS MATpPHUIIL: .

2
26. BBeauTe 4nCII0 — KOJIMYECTBO TOUCK SKcTpeMmyMa pyHkimn Y = x° + 2x — 3

27.  Bseaute YMCIO — KOJIMYECTBO BEPTUKAIBHBIX aCHMIITOT QYHKUMA Y = — 3
X —
28.  BmeauTe 4MCIIO — KOJIMYECTBO TOUEK IKCTpeMyMa QyHKIMU Y =
x+3
2
. x°—4
1m

2 _

29. 3nawenme Y72 X 3x + 2 paBHO. ..
2
y=—x"+4x+2

30. 3HayeHue GyHKIUH ~ B TOUKE MAaKCHUMYyMa PaBHO...

OT1BeThl (KJI10YH) HA TECTOBbIE 32/1aHUA

BOIIPOC | OTBET | BONPOC | OTBET | BONPOC | OTBET | BONPOC | OTBET | BONPOC | OTBET
1 2 7 1 13 7 19 24 25 20

2 1 8 4,5 14 16 20 3,67 26 1

3 1 9 2 15 10 21 4,5 27 2

4 3 10 1 16 -0,5 22 0 28 0

5 1 11 0 17 6 23 2 29 4

6 1 12 52 18 1 24 18 30 6

Nuaukarop komnerenuuu OIK-1.1

TecToBble 3a1aHNA 3aKPbBITOI0 THUIIA

c(7:-1)

Alxy :
1. Touka ( i ) CUMMETpPUYHA TOUYKE OTHOCHUTEIIBHO TOUYKH E(E’D). Torna

KOOpAUHATblI TOUYKHU A PaBHBI ...

y (7:0)

2 (9:-1)
3 (-511)
g (31)

.

[1 - )
- 1
T
2. JlaHna MaTpuIlhI 3 4 . Torma matpura (‘4 T paBHa ...

[—2 Ls]
py L1 -8



2)

3)

4)

1)

2)

3)

4)

1)
2)
3)

4)

1)

2)

(-2 -15
-11 -8
L3
r —I _ 3\
-22 16
L K
r —I _ 3’1
-22 16
L K
3. O6paTHa;1 Marpuia CymeCTBYCT AJId MaTpULEI ...
.-"]_ 3‘\.
A=
= 4)
.-"]_ 2‘\.
A=
= 4)
2 6
4=
1 3

b

I
FER %

w

J

4. JlaHbl 1Ba BEKTOpA:

a=(-21;-3)  o=(2:-3:1)

Ecm @ +b =¢C , TO BEKTOP b paBeH ...
(—4:4,-4)

(0;—2;-2)
(—4:-3:-3)

(4:—4:4)

L 2x+3v—-6=0 o
5. JlaHo ypaBHEHHUE TIPSIMOM - . Torna ypaBHeHue 3tou

HpHMOfI «B OTPE3Kax» UMCCT BU] ...

_|_
to |5
I
(=
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3)

4)

1)

2)

3)

4)

1)

2)

3)

4)

. Torma

X 7
—+ J_ =1
2 3
X 7
-+ J_ =1
-3 =2
6. JlaHo oblee ypaBHEHHUE INIOCKOCTH 2x—y—3z-6=0
ypaBHEHHUE TOM MIIOCKOCTH «B OTPE3KaX» UMEET BU ...
X v oz
3 -6 -2
X / Z
AT
-3 6 2
X ; Z
3 - 6 T
/ Z
6 2
7. Omnpezenutenb He PABHBIN HYJIIO MOKET UMETh BH/I ...
5 1 2
1 2 3
3 6
51
1 4
0 4
51 2
1 2 3
2 6
5
36 09
2 4 6

8. BeptukanmpHON acHMIITOTOH rpaduka GyHKIUU

y

~ 3+4x

X

SABJIICTCA IpsAMasd,
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omnpeaeaseMasl ypaBHCHHEM. ..
1) y=4

2) x=-4/3
3) x=0
4) y=-5/3

9. OtMmeTbTe TOUKHU NepeceueHus QyHKIUH Y = x% 4 6x —7 ¢ ocamu

KoopauHat
1) (01-7)

2) (-7,0)

3) (0,7)
4) (-1,0)
5) (7,0)
6) (1,0)
1

10. OTmetbTe TOUKH pa3pbiBa GyHKIMHA QYHKIHNA Y = 5
x5(x2 + 4Xx4 —1)
1) 0

2) 1
3) -2
4) 4
5) -1
6) -2

TecToBblE 3aJaHUS OTKPBITOI'O THIIA

z=x sin y M(1;0)

11. YactHast ipou3BoAHAS QYHKIMA T0 MepeMeHHoI Y B TOUKe paBHa...

3 2
t, =1 x(t)=t" +5t°
12. CKOpOCTh TOYKH B MOMEHT eciu paBHa

x)=x—sinx

13. HaiiauTe 3HAaUeHNe NPOM3BOAHOM ByHKIMH ( B TOUKE C abcuuccoit X, =77

y=x —3x
14. CxonbKo HHTEPBANIOB YOBIBAHUS UMEET (PYHKIIHS

15. /lansl qBa BEKTOpA: CT=(I]_;]_;—2) U E: (_ 4:'-_3.-'-2)
¢ =(ﬂ£_.'.—2_.'.

. Torma

, 1 BEKTOPY b ,

d

BEKTOD _1) OyzeT nepneHIuKyIsIpeH U BEKTOPY

npu & papHoM ...

5)
16. Touka A CUMMCTPUYHA TOYKC E(z' ~ F OTHOCHUTENBHO OCH OpAWHAT. Tor,ua PacCToOsAHHNC
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17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

MCKAY TOYKaAaMH A u B PaBHO ...

JlaHbI TOYKH A(_ 1.2 ), 5(55_3), C(_ 45]) U D(T-;E ) Torma IMHUY, 3aJaHHON
¥x—=2y-1=0

YpaBHCHUCM , HPUHAJIC)KUT TOYKA ...

JlaHbI TOUKH A (_ L2:3 ), B (3; —L2 ) u CLE; -2 5) . Torma ckanspHoe MPOU3BEICHHE

BEKTOPOB AB 4 AC Oyzmer paBHoO ...

KBaI[paTHaH MaTpula Ha3bIBACTCA BprO)I(,HCHHOﬁ, ecnu eé OIIPEACIIUTECIIb PABEH ...

a=2i+j-3k b=i-2j+k

CKaJ'IHpHOC IMIPOU3BCACHNEC BEKTOPOB n PaBHO ...
T
S : ; M)
YactHas npou3BogHas GYHKIHH < — x"sm2y 10 IEPEMEHHOU Y B TOUKE 6" paBHa...

_J[(sx2 ~1)dx

BhlunciiuTe 3Ha4eHUe ONpe/ieNieHHoro uarerpana ¢

i i
n
I[Tnomaas KpUBOIMHENHOMN Tpanenyuu L x  papHa...(OTBET OKPYLIATE 10
COTBIX)
Haiitu momaab 061acTi OrpaHMYCHHON THHIAMA y=X , ¥ = 2~ %

2 -1 5 3
4= i 4 b= 6 2
Marpuna C=4-B , rae 5 - ~/ . Torna snement €22 paBeH ...

a=(-1:2:2) b=(2a:-4) E=(1;3;—2),Toma

JlaHBl TpH BEKTOpA:!

BekTop 4 +b=c npu & pasHoM ...
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x* —4
X

27. BBeguTe 4HCI0 — KOJIMYECTBO BEPTHKAIBHBIX ACUMOTOT PYHKIUHN Y =

3
28. BeeauTe 4MCIIO — KOJIMYECTBO TOYCK dKCTpemyMa GpyHkuun Y = x° —9x

29. BbuncmTe TOYKY SKCTpeMyMa QYHKIMH Y = X* —4X +5:

2
y=x"—12x+38
30. 3nauenue GyHKIUU B TOUKE MUHHUMYyMa PaBHO...

OT1BeThl (KJII0YH) HA TECTOBbIE 321aHUA

BOIIPOC | OTBET | BONPOC | OTBET | BONPOC | OTBET | BONPOC | OTBET | BONPOC | OTBET
1 4 7 1 13 2 19 0 25 17

2 1 8 3 14 1 20 -3 26 1

3 1 9 1,2,6 15 -1 21 1 27 1

4 4 10 12,5 16 4 22 24 28 2

5 1 11 1 17 a 23 3,67 29 0,5

6 1 12 8 18 22 24 4,5 30 2

Nuaukarop komnerennun OIIK-1.2

TecToBble 3a1aHNA 3aKPbBITOI0 THIIA

a=(-21:-3)  c=(2:-3:1)

1. [lanwl qBa BEeKTOpA:

Ecmmn a+b=c , TO BEKTOP b PaBEH ...

py (4i-4:4)
2) (—4:4;-4)
3 (0:-2:-2)

g (F4:-3:-3)

2. TlapameTrpuyeckue ypaBHEHHUs IPSAMOM, IpoXosIIel yepes

TOYKY A(]_.'.—Z_.‘.!]) napasieibHO BEKTOPY §= (2-:'_3 !"1) UMEIOT BH ...
x=2r+1
y=-3r-2
z=1

1)
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2)

3)

4)

1)
2)
3)

4)

1)

2)

3)

4)

A
-
I
|
-2
L ™
|
"

Y
et
I
|
b2
L 8
_|_
e

A
=
I
|
e
L ™
_|_
]

3. Ompenenurens
tydyp — dyty

dpdyy —djdyp
a1y —dppdy
djpdap) —dappaz;

2
A=
[lﬂ

4. Jlana maTpuiia
BU] ...

(25 -0.6
-1 0.2

-1 -02

(-2.5 - i]:ﬁ]
L

A(5:-2)

5. JlaHBI TOUKH

dyip dp

dry Ay
paBeH ...

2 -1
] Toraa obpaTHas marpuna 4 pmeer

" B(1;4) . Tora KOOpAMHATHI CEPETUHBI
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1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

1)

2)

(6:2)
(-2:3)
(—4:6)

(3:1)

(12;0;-6)
(-12:0:6)
(—2:0;1)

(10;0;-5)

y=1/5

y=5/3
X-5/3
x=-3/2

y=3/2

YCTHas

HCUYCTHAA

orpeska A5 papmr ...

. BekxropHoe npousBejieHr€ BEKTOPOB ayb paBHO (2-:' 0 _1). Toraa

—_ 4 _
Bektop & = 2b x3a Oy/IeT UMETh KOOPIMHATHI . ..

. BeprtukaneHoii acumnroroit rpaduka GyHKIUU

2—8x

Y e 110

SABJIACTCA IpAMas, OIPEACIIsICMas YPaBHCHHUCM. . .

. T'opuzoHTanpHON acuMNTOTOM rpaduka GyHKIUN

3x—5
2x+3 SIBJISICTCSI TT
psimasi, oripesiersieMasi ypaBHEHHUEM. ..
2x°
V=—
i - -1
9. Oyukuus X
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3) obmiero Buaa

10. T'opu3oHTAEHOM aCUMITTOTOM Tpaduka

4—6x

Y 16

byHKIAH SIBJISIETCA IIpsAMasi, ONpeaessieMas
YpPaBHEHUEM. ..

1) y=-3

2) x=-3

3) x=2/3

4) y=2/3

TecToBBIE 3aJaHUA OTKPLITOI'O TUIIA

11.

12.

13.

14.

15.

16.

17.

18.

2y -1

2

=0

paBeH ...

Kopens ypaBHeHUs

Onpenenurenb

1
Hanbl maTpuisl A= ( 3 4

cymmbl A+ 2B paBeH ...

2x—4y=0
3x+y=7T

X v o o
Ecrm Y u <0 gpnsrores PCIICHUEM CUCTEMBbI TMHCHHBIX YPABHCHUU

Xop—¥p
HX PA3HOCTb - paBHa ...

Jlanbl ABa BEeKTOpA! ay b , Tae ||ﬁ|| =2 , ”b” N ﬁ, YTOJ MEXIY
T
b 3

ub paBeH

a

BCKTOpaMu . Torma MOAYJIb BEKTOPHOT'O NPOU3BCACHUA

BexkTopoB & u b OyZIeT paBeH ...
BrruncinTe 3HaueHNE TPOM3BOIHON QyHKIMHU y(X) = In(4 — X) B 3alaHHOM TOUKe X=3:

BeruncnnTe TouKy SKcTpeMyma QyHKIUK Yy = X* 4+ 2X +1:

7T
z=x"sin2y ) M1
YacTHas IPOn3BOIHAS QYHKIHM = — © sin2y 3

) u B= (_1 g) DneMeHT 1-i cTpoKu M 2-0ro cToJI01a

TO

0 MIEPEMEHHO# - B TOuke  ©° paBHa...
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3
[G3x* —1)dx

19. BeluncnuTe 3HaUueHHe ONpeieIeHHOro uuTerpaia °

20. ITnomanas KpUBOJIMHEHHOM Tparenuu
COTBIX)

21. Haiitu ruiomiaae 001acTi OrpaHUYEHHOM JTUHUSAMH y=X , ¥ = 2—x"

2
y=—-x +4x+2

22. 3HayeHue GyHKLIUU ~ B TOYKE MaKCUMYMa PaBHO...

y=x"—12x+38

23. 3HayeHue QyHKLIUU B TOYKE MUHUMYMa PaBHO...

7
_[4x3dr

24. BpruuciuTe 3HaueHue OIIPECACIICHHOI'O HHTCTpaJia 0

3
[G3x* —1)dx

25. BerumciiuTe 3HAYEHHE ONpeIeIeHHOro nHTerpana U

2
t, =1 x(t) =1 +5¢°
26. CKOpPOCTh TOYKH B MOMEHT eciu paBHa

y— S , :
27. Yacrhas npousBoanas gpynkuu 2 =¥ €05 2y V

oo HepeMeHHOﬁ * B TOYKC

M@D)

28. I'pauk pynxun Y=f(X) nzo6paxen Ha pucyHke, 4|
NPOM3BOIHOM 3TOH PpyHKIMH B Touke X0 paBHO...

29. BeruncnuTe TOUKy SKCTpeMyMa QyHKIUH y = X° + 2X +1:

TOT A 3HAYEHHUE

4" paBHa...

! paBHa...(OTBET OKPYIJIUTE J10
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3 2
. . v=x —x +8x xp =28
30. 3HaveHne BTOPOI MPOU3BOIHON QYHKIIUH * TOYKE PaBHO ...

OTtBeTbl (KJI04YHN) HA TECTOBBIE 3aJaHUSsI

BOIIPOC | OTBET | BONPOC | OTBET | BONIPOC | OTBET | BONPOC | OTBET | BONPOC | OTBET
1 1 7 3 13 12 19 24 25 24

2 1 8 4 14 1 20 3,67 26 8

3 3 9 3 15 3 21 4,5 27 -2

4 1 10 2 16 -1 22 6 28 1

5 4 11 -1 17 -1 23 2 29 -1

6 1 12 -11 18 1 24 16 30 46

KommuiekT 3aanmii 1Jisi KOHTPOJILHOM padoThI
Nuaukaropsl goctmokenns YK-1.1., YK-1.2., YK-1.3, OIIK-1.1., OIIK-1.2.

Kounrpoabsnas padora Nel

Bapuanm 1
L x, +2x, +3x,=-2 |2
oanna
X, +5x,+x,=5
Pewumo cucmemy nunetinvix ypasnenui memooom Kpamepa: X, 5%, +3%; =1
2. | Pewuums cucmemy nuHelnvix ypasuenuti memooom I aycca: 2
X, —3x, +2x,—x, =7 banna
—2x,+5x, —x; +3x, =1
—x; +7x, +4x, =38
3 | Haiimu ninowads epanu ABD mempasopa DABC | ocpu: 2
A(1;3;1), B(-1;4;6), C(-2;-3;4), D(3;4;-4) barra
4| Haiimu KOOPOUHAMbL MOYKU NepeceyeHuss MeOUuansl BM y gpicomer AH 2
. . 3. oanna
mMpey2onbHUKa ABC  ecqu: A(Z,l),B(4, 3)’C( 3; 2) .
5. | Pewums 3a0auy 1unetino2o npocpammuposanus cpaguieckum memooom: 2
z=-X+2y — max banna
x—y=-3
x+y<b5
2x-3y <6
x>0,y=0
Bapuanm 2
L X, +2x, +3x, =2 2
oanna
2x, —x,—=2x, =2 -
Pewumo cucmemy memooom oopamuou mampuybl. 3%, 2%, —x, =8
2. | Pewums cucmemy IuHelHbIX ypasHerui memoodom I aycca: 2
oanna
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X, +x,=5x,+7x, =0
2x,—=3x,+x;=5
-x, +9x, —17x, +21x, =-3
3| Haiimu 06vém mempasopa DABC | ecny: 2
A(-7;-5;6), B(-2;5;-3), C(3;-2;4), D(1;2;2) barra
4| Hasimu koopounamor mouxu nepecevenus meduar mpeyeonstura “BC | ecau: 2
A(-1;4),B(1;-2),C(-3;-3) banna
5. | Pewums 3a0auy auHetino20 npocpammupo8anus epaghuieckum memooom: 2
z=2x-3y - min banna
x<4
-x+y<4
x+2y<14
x>0,y=0

Kpurepun ouenku (B 0asiiax) (3a 0HO 3aJaHUE U3 NSITH):

- 2 Oamna BbICTaBisieTcs OOydarolEMycCsl, €ClIM OH 3aJjaHHe pPELIW BEpHO, B TOM uyHcie 0e3
apupMeTHyeCKuX OUMOOK, C MPUMEHEHHEM CBOWCTB U (OPMYI, JEMOHCTPUPYS NPOJBUHYTHIN
YPOBEHb OCBOCHHS,;

- 1,5 Oamnma BeIcTaBIsieTcss OOYYalONMIEMYCS, €CIM OH TPU PEIICHUH 3aJaHus JOMYyCTHII
apupMeTHyecKkue OIMOKM, HO NPUMEHWI BepHble CBOiicTBa U (OpMYJbl, JAEMOHCTPUPYS
MOBBILLICHHBI YPOBEHb OCBOEHUS KOMIIETCHIUH;

- 1 Gamn BeICTaBIAETCS OOYdYAIOMIEMYCS, €CIM OH YaCTUYHO IMPABHIBHO W/MJIM HETOJHO PEIInI
3aJjaHKe, IEMOHCTPUPYS 0a30BbI YPOBEHb OCBOCHUS KOMITETEHIINH;

- 0 OamnoB BhICTABIsIETCS OOYyYalOIIEMYCs, €CIM OH HE pelni 3aJaHhe, KOMIIETEHIMH He
c(OpMHUPOBAHBI.

KonTtpoabnas pabora Ne2

Bapuanm 1
L . 5sin3x —2x° 2
>0 In(1+7x)—arcsin x banna
Buruucnume npeoden, ne ucnonvsys npasuna Jlonumans:
2. lim x?e* 2
Buruucnume npeden, ucnonvzys npasuna Jlonumans: - oanna
3. B 6 5 1,996’ 2
BIYUCTUMb NPUOIUNCEHHOE 3HAUEHUE BbIPANCCHUS ¢ NOMOWbI0 p
anna
oughghepenyuana
4. Y= 3x-1 ‘=0 2
n i — 0o — Y.
X oanna
Boruucaump: Y ( 0), ecnu: 2x+5
5. | Onpedenumsv nPomeNcymru MOHOMOHHOCMU U MOYKU IKCMpemMyma pyHKyuu 2
X banna
y —_—
Inx
Bapuanm-2
1. I Jx+8-3 2
,(E)Illz 2 5 7 5(1.7111(1
Buoiuucnums npeden, ne ucnonwvsys npasuna Jlonumansa: ° X +ox—
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2. y (5 2 j 2
im| —————
: oanna
Boruucaumo npeden, ucnonvsya npasuna Jonumann: 0 \X  SIn3x
3. . 5 2
Buviuucaumo I’lpu6ﬂu3f€€HHO€ 3HAYEHUE 6blPpAIICEHU 0’ 998 C nomouyvlo banna
ouggepenyuana
4. " — A2 _ — 2
X =4x° (Inx-3), x,=1.
Boruucums: Y ( 0), ecnu: Y ( ), % Gana
5. Onpedenums npomedsncymKu GbINyKI0CMU U abcyuccol mouex nepeuba epaguxa Gynkyuu 2
Y= 3x-1 oanna
2x+5

Kpurepun ouenku (B 0asiax) (3a 0HO 3aJaHUE U3 NSITH):

- 2 Oamna BBICTaBISIETCS OOYYalOLIEMYCs, €CIM OH 3aJaHMe peIlniI BEpHO, B TOM ducie 0e3
apupMeTHyecKuX OmHOOK, C NMPUMEHEHHEM CBOWCTB MU (OPMYI, JAEMOHCTPUPYS NPOJBUHYTHIN
YpOBEHb OCBOEHUS;

- 1,5 Oamnma BeIcTaBIsieTcss OOYYalOMIEMYCS, €CIM OH TIPU PEIICHUH 3aJaHus JOMYyCTHII
apupMeTHyecKkrue OIIMOKM, HO NPUMEHMJ BEpHbIE CBOWCTBA U (OPMYINbI, JIEMOHCTPUDPYS
ITOBBIIICHHBIA YPOBEHb OCBOCHHSI KOMIIETEHIIUH;

- 1 Gamn BeICTaBIAETCS OOYYAIOMIEMYCS, €CITM OH YaCTUYHO IMPABHIBHO W/MJIM HETOJHO PEIInI
3aJjaHKe, IEMOHCTPUPYS 0a30BbI YPOBEHb OCBOCHUS KOMIIETECHIINH;

- 0 OamnoB BBICTABIIETCS OOYYAIOLIEMYCS, €CIM OH HE pellWl 3aJaHue, KOMIIETCHLUH He
c(OpMHPOBAHEI.

KounrtpoJsbHnas padora Ne3

Bapuanm 1
1. | Beiuucaums unmezpain, no0oopas nooxoosauyro 3amMeHy nepemMeHHo. 2 banna
_[ x*dx
x°—4x> +13
2. 2 6anna

(Bx2 - 5)111 xdx

— C—

Bbl’iuCJZul’l’Zb, UHmMezcpupys no 4acmsim.

3. 4x* +12x-10 2 banna
dx

Bviyucaume unmezpan om payuonanibHou Opoou: (x - 2) (x i 1) (x i 3)

4. m 2 oanna

——dx
Boruuciume unmezpan: X :
5. = =2-x* |2
Haiimu nnowaov moii gueypul, oepanuuenno auHusMu Xy 4, y=2-x , banna
2x-3y =10

, KOMOopas coO0epiHcUm Hayaio KOOpOUHAM.

Bapunam 2

1. | Beiuucaums unmezpai, no0oopas nooxoosuyro 3amMeHy nepemeHHo. 2 6anna
J sin xdx
cos’ x —4cos” x+13
2. B 2 banna
_[ (2x+1)arctg xdx
1

Boiuucaume, UHmMezcpupys no 4acmsm..
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3. 2 +2x=10 2 banna
'f dx

(x— 2)2 (x+1)
Boruucaume unmezpan om payuonanibHou Opoou:

(=)

Buiuuciumo unmeezpai. .

4. J- dx 2 banna

5- = = X 2
Haiimu nnowaov  ¢ueypvl, oepanuuennol  auHusMU Xy 3, y=3 u banna

. . . -2;1
20PU3OHMANBHOU NPAMOU, NPOX0OAUell Yepe3 MOUKY ( ! )

Kpurepun ouenku (B 0asiax) (3a 0{HO 3aJaHUE U3 NISITH):

- 2 Oamna BbICTaBisIeTCs OOydaromeMycs, €ClId OH 3aJjaHhe eI BEepHO, B TOM 4Yucie 0e3
apudmeTnyecKkux OMMOOK, ¢ NPUMEHEHHWEM CBOWCTB U (OpPMYJ, NEMOHCTPUPYS HPOABUHYTHII
YPOBEHb OCBOCHHS;

- 1,5 OGamnma BeIcTaBisieTcss OOYYalOMIEMYCS, €CIM OH TPU PEIICHUH 3aJaHus JOMYyCTHII
apupMeTHyecKkrue OIIMOKM, HO NPUMEHMJ BEepHble CBOWCTBA U  (OPMYINbI, JIEMOHCTPUPYS
MOBBILICHHBI YPOBEHb OCBOEHUS KOMITETCHIUH;

- 1 Gamn BeICTaBiIAETCS OOYYaIOUIEMYCs, €CJIM OH YaCTUYHO IPABWJIBHO W/WIM HENOJHO PEIInI
3aJjaHKe, IEMOHCTPUPYS 0a30BbI YPOBEHb OCBOCHUS KOMIIETECHIINH;

- 0 OaunoB BBICTABISIETCS OOYYAOLIEMYCS, €CIM OH HE pellwl 3aJaHue, KOMIIETCHLUH He
c(OpMHPOBAHEI.

KonTtpouabnas pabora Ned4

Bapuanm 1

1. | Buruucaumo necobcmeenHulil uHmMe2pa uiu 00Ka3ams €20 pacxooumocmy: 2 panna
T dx
¢ X’ +4x+3

2. - sinx _0 2 banna
Pewums oughghepenyuanvroe ypasnenue: N3y +6 .

3. 2 2 panna

y'= }/_2 —3.Y 41

Pewumo oughghepenyuanvroe ypasnenue: X X

4. | Haumu uacmuoe pewenue oughghepenyuaibHoeo ypasrueHus, y008iemeaopsaouee 2 banna
HA4anbHOMY YCILOBUIO:

Yy 12
x x
y(1)=4
5. | Boiuucaume npubnudiceHno 6e3 ucnoib308anus KAIbKYIamopa (NpumeHsis noIHbll 2 oanna
3 4
oughghepenyuarn): V2,037+0,98
Bapuanm 2

1. | Boiuucaume HecobCmeeH bl UHMESPAL UlU O0KA3AMb €20 PACXO0OUMOCMb.! 2 panna
T dx
4 5x% +4x -1
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V3x—-1cos’y=0 2 6anna

Pewums oughghepenyuanvroe ypasnenue: y+

. ]/_2 Y 2 panna
Pewumo ougghepenyuanvroe ypasnenue: X’ x
Hatimu ywacmnoe pewenue ouggepenyuanvrozo ypasuenus, yoosnemsaopsoujee 2 banna
HA4anbHOMY YCIOBUID:
' 5y 2
y- o x \/y ’

y(1)=4

_ .2 _ _ 2 26
Hccneoosams Ha sxcmpemym hyHKyuio z=x"+dxy Zx/;y Sx+5y” —12y +9. i

Kpurepun ouenku (B 0asiax) (3a 0{HO 3aJaHUE U3 NSITH):

- 2 Oamna BBICTABIAECTCS OOYyYaroOmEMYCs, €CIM OH 3aJaHhe pEelIw BEpHO, B TOM HHcie Oe3
apu(METHYECKNX OMMOOK, C MPUMEHEHHEM CBOWUCTB U (OPMYI, IEMOHCTPUPYS MPOJIBUHYTHIH
YpOBEHb OCBOCHMUS;

- 1,5 OGamna BeicTaBisieTcss OOydYaloLIEMyCs, €CIM OH IpU PpEIIeHUH 3aJaHus JOIMYyCTHII
apupMeTHYeCKre OMMOKM, HO TPUMEHHJ BEpHBIE CBOWCTBA U (OPMYINBI, JIEMOHCTPUPYS
MOBBIIICHHBIA YPOBEHb OCBOCHHUS KOMIICTCHIUH;

- 1 Oamnm BeICTaBNsieTCS OOYyYarOMIEMYCsl, €CIM OH YaCTUYHO MPABUIBHO W/WIM HEMOJIHO PEeIInI
3a/1aHne, IEMOHCTPHUPYS 0a30BbIil YPOBEHb OCBOCHUSI KOMITETEHIINI;

- 0 OamioB BBICTABIAETCS OOy4YAOMIEMYCS, €CJIM OH HE peIIWI 3aJaHue, KOMIICTCHIIMH He
c(hOpMHUPOBAHBI.

TunosBblie PACYETHO-AHAJIUMTUHICCKHUEC 3aJaHUA

1. Pemuts cucremy JIMHEHHBIX ypaBHeHUH meronamu ['aycca m Kpamepa, cpaBHUTH OTBETHI:

3x, +x,—x, =-1,

2x, —x, +x; =1,

x, +2x, —3x, =-3.

2. B tpeyronsuuke ABC, 3a1aHHOM KOOpAMHATaMM CBOMX BEPILIUH, HAUTH JUIMHY BbICOTHI BD n
COCTaBHUTbH ypaBHEHHE TpsAMOM, coaepikanieit e€: A(2;1), B(-7;-3), C(-4;3).
3. Bbruucnute 006éM TeTpadapa SABC u Bennuuny yrina ZBAC, ecnu:
$(0; 0; -4), A (5; -2,0), B (1;3;2), C (2; -4:5).

4. Bpraucnauth npeaensl QyHKIUN:

3 P 3x+1
x> +2x2+5x+4 lim(2x+3j
6) X—>00

lim —
-1 oy’ —x"—-3x+3 .
a) ;

2x-3

5. HccnemoBaTh (I)yHKI_II/IIO Ha HCIIPCPBIBHOCTL U OMPEACIIUTL XapaKTEp e€ Touek pa3pbiBa:

x, ect x <0,

y=31-x, ecm O0<x<1,

—, ecm x>1.
1-—x

" y
6. Boruucuts 7 (O) , €CITH 2x-1,
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10.

11.
12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24,

Beruucnuts npenensl, UCIob3ys npasuia Jlonuras:

¥y==3
Haiitu ypaBHeHus: acuMITOT rpaduka QyHKIUH: X" =5x+6

lim

A) 0 X +x* =2x )

x% +2sinx

lim e* (4x-1)

X—>—0

5x% —3x

HaiinuTe WHTepBaibl BBITYKIOCTH M abcuucchl  Touek  meperu6a  (yHKIuu
y=2x"—10x* +15x° —10x” +15x +2

B er
Haiiti ToYKH S5KCTpeMyMa U HHTEPBAJIbl MOHOTOHHOCTH (DyHKIIHH: 3x-2

HaiiTu yacTHbIe MPOM3BOJHBIE IEPBOTO U BTOPOTO MOPSAKA IS PYHKIIHH:

Boruncnuts  mpuOIMKEHHO UCIIOJIb30BAaHUSl  KaJIbKyJIsTOpa (IPUMEHSAS TOJHBIN

oe3

3 2
HH®¢mpeHHHaﬂva3,oz -2.0,98%

HccnenoBaTh Ha SKCTpeMyM (YHKITHIO:

Pemuts 3a1a4y Ha yCIOBHBIN 3KCTPEMYM:

Breraucnuts HHTCIpal:

Beruncnurs, HHTETpUPYS 110 4ACTSM:

BBIYNCINTD HHTEPAI, MO00PAB MOAXOISILYIO 3aMEHY TIePEMEHHOI:
4x* +12x-10

I(x—Z)(x+1)(x+3)dx

BbruucnuTh MHTErpal oT palMoHaNbHOM Jpodu:

Bpruncinuts nuaTErpan:

Haiitn miomans Toi Gurypsl, orpaHi4eHHONW JTMHUSIMU

j(sinx +cos x)2 dx

Na—x?

X

dx

KOTOpasa COLACPKUT HAYAJIO KOOPJAUHAT.

j(3x2 —5)lnxdx
1

z=3x—-4y, x’+y* =9

+00

J

Berancinth HeCOOCTBEHHBIH HUHTCrpaJl UJIM A0Ka3aThb €ro paCxoanuMOCTh: 0

!

Pemmts nuddepennmanbuoe ypaBHEHHE:

sinx

3y+6

H

2
y'=4-3

Pemmuts nuddepennmansHoe ypaBHeHHE:
Haiitu yactHoe pemenue nuddepeHnaibHOro ypaBHeHUs, YI0BIETBOPSIOLIee HaYalbHOMY

YCIIOBUIO:

X

y

X

=0

+1

z=sin’(3xy)

z=5x" +6xy +2y° —28x~18y +40

x>dx

x°—4x>+13

dx
x> +4x+3

xy=4 y=2-x* 2x-3y=10
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25. Haiitu yactHoe pemienne nuddepeHInalbHOro ypaBHEHHsI, y0OBICTBOPSIONIEee HAYaIbHbIM

y'+6y'+8y=0,
y(0)=-3, y'(0)=5.

YCIIOBUSM:

Kpurtepun onenkn (B 6a/1ax):

- 10-12 6ann0B BBICTaBIsICTCS O0yYaromeMycs, €ClIM NPaBUIBHO BBIMOJHEHBI BCE 3aJaHUS TI0
KaX/0il Teme, IpOJAEeMOHCTPUPOBAH BBICOKMHI YPOBEHb BIAJICHUS MaTEepHalOM, IPOSBICHBI
IIPEBOCXOJIHBIE CIIOCOOHOCTH MPUMEHSTh 3HAHHS U YMEHHS K BBITOJHEHUIO KOHKPETHBIX 33aJaHHU.
YpoBeHb 0CBOEHUSI KOMIIETEHIIHIl COOTBETCTBYET NPOJABHHYTOMY YPOBHIO.

7-9 6a/JI0B - BBICTABISICTCS OOYYalOMIEMYCs, €CIM IMPaBWIBHO BBITIOJHEHA OOJbINAs YacTh
3aJaHUil 10 KaXJIOoM Teme, NPHUCYTCTBYIOT HE3HAYUTENbHBIE OIIMOKH, IMPOJEMOHCTPUPOBAH
XOPOUINI YPOBEHB BIAJCHUS MaTEPUATIOM, MIPOSIBICHBI CPEAHUE CIOCOOHOCTH MPUMEHSITH 3HAHUS U
YMEHUS K BBIIOJHEHUIO KOHKPETHBIX 33JlaHUl. Y POBeHb OCBOCHHUSI KOMIIETEHIM COOTBETCTBYET
NMOBBIIIEHHOMY YPOBHIO.

- 4-6 6an1a - BICTaBIISIETCS] 00YUaIOLIEMYCsl, €CJIM 3a/1aHus BBIIOJIHEHBI Oosee yeM Ha 50 % no
KaX/I0i TeMme, MPHUCYTCTBYIOT CEpbE3HBIE OMIMOKH, MPOJEMOHCTPHPOBAH YAOBICTBOPUTEIBHBIN
YPOBEHb BJIQJICHUSI MAaTEpUAJIOM, MPOSIBICHBI HU3KHE CIIOCOOHOCTH MPUMEHSTh 3HAHUSA U YMEHUS K
BBIIIOJJHEHUIO KOHKPETHBIX 33JaHUl. YPOBEeHb OCBOEHHMS KOMIIETEHIHIl COOTBETCTBYeET
0a30BOMY YPOBHIO.

- 1-3 0ann BeIcTaBIseTCs 00yYaroIleMycs, €Cau 3aJaHUs BbINOJHEHbI MeHee yeM Ha 50 % mo
Ka)XJOH TeMe, NMPOJEMOHCTPUPOBAH HEYJOBICTBOPUTEIBHBIH YPOBEHb BIAJCHHS MaTepUalloM,
IMMPOSABJICHBI HEAOCTATOYHBLIC CIOCOOHOCTH INPpUMCHATH 3HAHHUA W YMCHHA K BbIIIOJHCHHIO
KOHKpETHBIX 3a7anuil. Kommerenuuu copMupoOBaHbI YACTHYHO.

3aiaHus I TBOPYECKOr0 PeHTHHIA

HNuauxarops! noctmxenus YK-1.1., VK-1.2., VK-1.3, OIIK-1.1., OIIK-1.2.

TemaTHuka I'PynmnoBbIX u/njiu HHAUBUAYAJIBHBIX IIPOCKTOB:

1. ®ynxuus u ee rpaduk. Bunel pynkunii. CBoiicTBa GyHKIMIMA.

TpaHcueHaeHTHOE ypaBHEHUE C OTHUM Hen3BecTHBIM. [IpuOiamkeHHOe peleHne ypaBHeHUH.
Meroast nuxoromuu U HetotoHa. MeToa mTuHeHHOM HHTEPIIONAIMY U TTog0opa napamerpa MS
Excel.

OrnpeneneHne BBITYCKA MPOAYKIIMH C IOMOLIBIO OIIPEIEIICHHBIX HHTETPAJIOB.
[TpubnuxeHHOe BHIUMCIEHUE CPETHUX 3HAUEHUH (DYHKIIMI B SKOHOMHUKE.

Onpenenenre npuObUIN C ITOMOILBIO OMPEIETICHHBIX HHTETPAJIOB.

[TpubnuxeHHOe HEOolpeIeIEeHHOE HHTETPUPOBaHHUE.

[TpubnmxeHHoe onpeeIeHHOe HHTETPUPOBAHHE.

Kpunas Jlopenua u kpuBas 00y4eHusl.

10 KpuBas ppIHOYHBIX TOXOJHOCTEN U METOIbI IOCTPOCHHMS MO PALY JaHHBIX.

w N

© o N gk

Kpurepun ouenku (B 0aynax):
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20 - 15 0ayu10B BBICTaBIIsIETCSI OOyUaloIeMycsl, €clii B paboTe coaepxkarcs 3JIEMEHTbl HAyYHOT'O
TBOPYECTBA U JIETAIOTCS CaMOCTOSITENbHBIC BBIBOJBI, JOCTHTHYTHI BCE DPE3yJbTaThl, yKa3aHHBIC B
3aJJaHUH, KaueCTBO O0(OPMIICHHUSI OTUETa COOTBETCTBYET TPEOOBAHUSAM U TPH 3aLIUTE 00YJArOIIUIiCS
NPOSIBUJI OTJIMYHOE BJIAJICHUE MaTepHajoM pabOThl M CIIOCOOHOCTH apryMEHTHPOBAHO OTBEYATh HA
MIOCTaBJICHHBIE BONPOCHI MO TeME pPAa0OTH. YPOBeHb OCBOEHHSI KOMIIETEHLHIl COOTBETCTBYET
MPOABHMHYTOMY YPOBHIO.

14 - 10 6annoB BbICTaBISETCS O0YyYalOIIEMYCs, €CIM B paboTe OCTUTHYTHI BCE PE3YJbTATHI,
yKa3aHHbIC B 3aJlaHUM, Ka4ecTBO O(OPMIICHHUS OTYETa COOTBETCTBYET TPEOOBAHUAM U IIPH 3aILUTE
00y4arOIMIUICs POSBUII XOPOIlIee BIIAJEHUE MaTEpUaIoM pabOThl U CHOCOOHOCTh apryMEHTHUPOBAHO
OTBEYATh HA IIOCTAaBJIEHHBbIE BOIPOCHI 10 TeME pabOThl. YpPOBeHb OCBOCHHSI KOMIIETEHIUI
COOTBETCTBYET NOBbIIIEHHOMY YPOBHIO.

9 - 4 dayua BeIcTaBisieTcss oOyvarolieMycs, eciii B pa0oTe JOCTHUTHYThl OCHOBHBIE PE3YJbTaThl,
yKa3aHHbIC B 3aJlaHUH, Ka4eCTBO O(POPMIICHHS OTYETAa B OCHOBHOM COOTBETCTBYET TPEOOBAHHSIM M
IpU 3aIuTe OOydyaroIIMHCs MPOSBUI YIOBJIETBOPUTEIbHOE BIIAJEHUE MaTepUaoM pPabOThl U
CIOCOOHOCTh OTBEYATh HAa OOJIBIIMHCTBO IIOCTABJICHHBIX BOIPOCOB MO TeMe paboOTh. YPOBEHb
OCBOCHHUSI KOMIIETEHIIM COOTBETCTBYeT 0230BOMY YPOBHIO.

3 - 1 6ay1a BBICTABIIICTCS 00YYAIOMIEMYCsl, €CIIM B pabOTe HE JIOCTUTHYTHI OCHOBHBIE PE3YJIbTATHI,
yKa3aHHBIC B 3aJIaHUU, KAYeCTBO O(OPMIICHHUS OTYETa HE COOTBETCTBYET TPEOOBAHMUSAM, TP 3aIIUTE
00yYaroImuics MPOSIBIII HEYIOBICTBOPUTEILHOE BIIaICHIE MaTEPUATIOM padOThI U HE CMOT OTBETHUTH
Ha OOJIBIIMHCTBO TOCTABJICHHBIX BOIMPOCOB MO TeMe paboThl. Kommerenuum cdopMupoBaHbI
YaCTHUYHO.

METOANUYECKHUE MATEPUAJIbI, XAPAKTEPU3YIOIIUE 3TAIIbI
®OPMUPOBAHMA KOMIIETEHIMI BO BPEMSI ITPOBEJIEHUA
MPOMEXYTOYHOM ATTECTAIIUM

TunoBasi cTpyKTypa 3a4€THOrO 3aaHus

Haumenosanue oyenounozo cpeocmea Makcumanvnoe Konuuecmeo
oannos
Bomnpoc 1. 6 6ayIoB
IIpaxmuueckue 3a0anus (pacuemuo-anaiumuyeckue)
3aoanue 1. 6
3aoanue 2. 6
3aoanue 3. 10
3aoanue 4. 6
3aoanue 5. 6

3aIlaHl/Iﬂ, BKJIIOYAa€MbI€ B 3a94€THOC 3alaHHUE
Tunoeoii nepevyeHb 60npocos K zauemy:

1. Ilonsatue matpuisl. JIMHEHHBIE ONIEpaluy HaJ MaTPULIAMU. Y MHOXKEHUE MaTPHLL.
[lonsatTe omnpenenurens ksaapaTHOM MaTpuubl. CBoiicTBa omnpenenurencii. Brluucienune
ONPEIEIUTENEH IIPON3BOIBLHOTO NIOPSIKA.

2. OOpatHas matpuna. Teopema o cymiecTBOBaHUM 0OpaTHOM MaTpullbl. Beruncienue obpaTHOM
MaTpULBIL.

3. IIpaBuno Kpamepa pemnieHust cucTeMbl INHEWHBIX YPAaBHEHUM.
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Merton [Maycca pemenus cucteMbl JIMHEHHBIX ypaBHeHH. Teopema Kponekkepa-Kanemnu.

o

Ilonsitue Bektopa. JIuHelHble omnepauuu Haja BekTopaMu. CKalsipHOE NPOU3BEICHHE.
Koopaunats! BekTopa.

BekTopHOe 1 cMenIaHHOE POU3BENCHUE BEKTOPOB.

Pasnuunble BUbI ypaBHEHHUS IPSAMON Ha IIJIOCKOCTH.

Pasnnynble BUIBI ypaBHEHUS IUIOCKOCTH.

© © N o

3a1auu JIMHEHHOro MpOrpaMMHUPOBAaHUS, IPUMEPH] U KITACCUPUKALIMSL.

10. I'paduueckuii MeTo] perieHus 3aaa4 JUHEHHOTo IPOrpaMMHUPOBaHUS.

11. Ilpenen mociaeqoBaTEIbHOCTH M €TI0 MPOCTEUIIINE CBOMCTBA.

12. Ilpenen ¢pyHKIMU U €TO MPOCTEHIIINE CBOMCTBA.

13. 3ameuarenbHbIE MPEIETIbI.

14. becxoHeyHO Maible (PYHKIIMH U UX CBOMCTBA. DKBUBAJICHTHBIE OECKOHEUHO MaJIbIE.

15. HenpepbiBHBIE QYHKIIUU U UX CBOMCTBA.

16. Touku pa3pblBa M UX KJaccU(UKaLus.

17. OmpepeneHue M TEOMETPUYECKUMH  CMBbICH  Ipou3BoJHOW.  OCHOBHBIE — IIpaBWIIA
muddepeHIpoBaHus.

18. Teopembl Depma, Poss, Jlarpanka u Komu.

19. HccnenoBanue (HyHKIHI HA MOHOTOHHOCTB M 9KCTPEMYM C IIOMOIIBIO TIEPBON MPOU3BOTHOM.

20. HUccrnenoBanue QpyHKIIMN HA SKCTPEMYM H BBIITYKJIOCTh C TOMOIIBIO BTOPOH MPOU3BOTHOM.

Tunoeoii nepeuenv npaxmuueckux 3a0anuil 014 3auema:

Bapuanm 1.

3x, +x,—x, =-1,
2x, —x, +x, =1,

. . x, +2x, —3x, =-3.
Pemnte cucreMy JIMHENHBIX ypaBHeHM MeToioM Kpamepa:

B tpeyronenuke ABC, 3amaHHOM KoopIuMHATaMH CBOMX BEpIIMH, HAaWTH JUIMHY BbICOTEI BD u
COCTaBHUTh YPABHEHHE MPSIMOM, COAEpIKAILICH €€:
A(2;1), B(-7;-3), C(-4:3).

Brranciuts npeaenst:

In(1+arcsin5x)

im
0 3 _6v_
A) He ucnoJb3ys npasuia Jlonurans = 1-6x-1

hrﬁ tg x(2x+1)

X—>
b) c ucnoab3oBanmem npasui Jlonutans 2

" =1 Vx® +8
Boruncauts 7 (- ),CCJ'II/I Y n(x+ t )

Haiigute Touku 9KCTpEMYMa U UHTCPBAJIbl MOHOTOHHOCTH (I)YHKI_II/II/IZ

X +x
e~
Bapuanm 2.
1 3Y
3 -1 5 3 2
-71-2 -1
1 2 -1 0 1
3 4
BrauciuTh:
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Breranciuts 006EM TeTpasapa SABC u Benmmuuny yrina ZBAC, ecru:

S (0; 0; -4), A (5; -2;0), B (1;3;2), C (2; -4;5).

Beraucnute MPEacbl.

3x —tgbx
0 In(1+7
A) He McnoJb3ys npaBuita Jlomurans n( + x) :
. ( 5 2 j
lim -
B) ¢ nenoa3osamuem npasun Jomrans * > \X¥—1 Inx )/,

y = sin’® (ﬂ_xj
2x+1

Beraucuts ’( ), ecnu .

HaiinuTe nHTEpBaIBI BRITYKJIOCTH M a0CITCCHI TOYEK Nepernda QyHKIuu:

y=>5x%(3-2Inx)

TunoBasi cTpyKTypa 3K3aMeHAIMOHHOT0 OMJIeTa

Haumenosanue oyenounozo cpeocmaea Maxcumanvioe konuuecmeo
oannos

Bomnpoc 1. 6 6aIoB

Ilpaxmuueckue 3a0anus (pacuemno-aHaiumuyeckue)

3aoanue 1. 8 6amoB

3aoanue 2. 10 6amioB

3adanue 3. 8 GayoB

3adanue 4. 8 6amoB

3aIlaHI/Iﬂ, BKJII0YaeMble B JK3aMeHAIlMOHHbIH ouier

Tunoeoii nepeuensv 60npocos K IK3ameny:

N o gk~ w

®©

10.
11.
12.
13.
14.
15.
16.

OmnpeneneHne HEONPENEIEHHOIO MHTErpaja, €ro CBOWMCTBA, TE€OMETPUYECKHUI CMBICIL.
Tabnuua HeonpeaeaEHHBIX HHTETPaJIOB.

MeTobl HaXOXKAECHUS HEONPENEIEHHBIX NHTErpasioB. HemocpeacTBeHHOE MHTETPUPOBAHUE.
Meron 3aMeHbI IEPEMEHHOM.

WHuTerpupoBanne HeonpeneaEHHbIX UHTETPAJIoB M0 YacTsIM.

WNuTerpupoBanne 1poOHO-palioHaIbHBIX QyHKIMH. Pa3nokenne Ha npocThie 1pooHu.
WHuTerpupoBanne uppaoHaIbHbIX QYHKIIUH.

WHTerpupoBanue TPUrOHOMETPUYECKUX (QYHKIUH.

WuTerpupoBanue  HUppalMOHAIBHBIX ~ (YHKUMH C  TMOMOIIBIO  TPUTOHOMETPUYECKHUX
IIOJICTAaHOBOK.

3azna4u, IPUBOAAIIME K TIOHATHIO ONPEEIIEHHOIO UHTErpasa.

Onpenenenne onpenenéHHoro narerpaia. CBoMCcTBa ONMPEaeIEHHOr0 HHTErpaia.

®opmyna HeroTona-JleitOHuma (¢ J0Ka3aTeIbCTBOM).

Boruncnenue minomazaei niockux (Guryp ¢ momMoIso onpeaeéHHOro HHTerpaia.
Brruncnenme o6b€MOB Tell BpallleHUs ¢ TOMOIIBIO OMPeIeIEHHOI0 HHTerpaa.

Brruncnenue JUIMHBI AYTH JIOCKOW KPUBOM € TOMOUIBIO ONPEAEIEHHOTO HHTETpaIa.
Heco6cTBeHHbIE MHTErpaIbl ¢ 0E€CKOHEYHBIMU MPEIETaMU.

Heco6cTBeHHBIE MHTETPANIbI OT pa3pbIBHBIX (DYHKITHIA.

HpI/I3HaKI/I CXOOANUMOCTHU HECOOCTBEHHBIX HHTCTPpaJIOB.
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17.
18.
19.
20.
21.
22.
23.

24.

25.

26.
27.
28.
29.
30.
3L
32.
33.
34.
35.
36.
37.
38.
39.

40.

3anaun, npuBoaANIMe K A PpepeHnanbHbIM YpaBHEHUSIM.

Huddepenunansupie ypaBHeHHs. OCHOBHBIE TIOHSATHSL.

Juddepennnanbabie ypaBHEHHS € pa3IeISIONIMMUCS TIEPEMEHHBIMU.

OnHopoaHbie ypaBHEHUSI.

JIuneitnsle nuddhepeHnuanbHple ypaBHEHUS IIEPBOTO MOPSAKA.

VYpaBuenus bepuymiu.

Juddepennnanbable ypaBHEHUS BBICIIUX MOPSAIKOB. YpaBHEHUS, AOMYCKAIOIINE TOHUKEHHE
MOpsIKA.

Jluneiinble ogHOpOIHBIE AU(depeHInaIbHble ypaBHEHUSI BTOPOTO MOPSIKa ¢ MOCTOSTHHBIMU
KodpunrenTaMu. XapakTEpUCTHUECKOE ypaBHEHHE. Buj o0miero pemeHus oJHOPOJHOTO
YpaBHEHUS.

Jluneiinple HeoAHOPOAHBIE MU EpeHIAIbHBIE YpPaBHEHUS BTOPOTO  MOPSAIKA C
MOCTOSTHHBIMU K03(ppuuimeHTamMu. MeTo/1 Bapuauy Ipou3BOIbHBIX TOCTOSHHBIX.

UYucnossie psizibl. OCHOBHBIE ONpEeNIeHNUs, CBOWCTBA U IPUMEPBHI.

HeoOxonumoe ycroBue cXOAUMOCTH psija.

[Ipu3naku cpaBHEHHUS.

[Tpusnaku /I’ Anambepa u Kommwm cxoaumoctu psija.

NHTerpanbHblii IPU3HAK CXOAUMOCTH PAJA.

3nakouepenyromuecs psabl. [Ipusnak JleiiOnuma.

AOCOII0THAS M YCIIOBHAs CXOAUMOCTb YHCIIOBOIO Psijia.

[TepecranoBka wieHoB psiaa. [lonstue o Teopeme Pumana.

Crenennsie psibl. OCHOBHBIE OMPEIENICHUS U CBOWCTBA.

Teopema AGens.

Panuyc u nuHTEpBaN CXOIMMOCTH CTENIEHHOTO Psija.

Heo6xoanMoe u 10cTaTOYHOE YCIIOBHS pa3iokeHus: GyHKLIUU B CTEEHHOM psijl.

Psnpl MakiiopeHa Juis OCHOBHBIX 2JIEMEHTAPHBIX (DYHKIIUH.

Hcnonb30BaHre CTENEHHBIX PAJOB A NPUOIMIKEHHOTO BBIUMCICHUS OINPEEIEHHbIX
MHTETpaoB.

Hcnonb30BaHne CTENEHHBIX PAAOB B (PUHAHCOBBIX pacyETax.

Tunoeoii nepeuens npaKmMuyecKux 3a0anuil 01a IK3amena:

Bapuanm 1.

Teopemuueckuii onpoc

cos 2xdx

. o . 2 .
BBrauciinTh HeompeIeIEHHBIN HHTETPAT: J/sin? 2x +2sin 2x +3

xy=6,y=2x+4,y=x-5

Haiitu niomans Toi Gurypsl, orpaHu4eHHON JIMHUAMU , KOTOpas He

COIEPIKUT TOUK (35— )
a€p y

z=-8x+6y x*+4y* =9

Haiitu sxctpeMymbl GyHKIIUN , [IPY YCIIOBUU

Pemnte 3anauy Komn: Yy (4) =-1.
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Bapuanm 2.

1. Teopemuueckuii gonpoc

X
o [e?(1-3x)dx
Brerauciouts HCOMPCACIICHHBIN MHTCTPAJI: .

3. Haiiti 06bEM Tena, mosryueHHOro BpamieHrueM BOKpyr ocu OY ¢urypsl, orpaHUueHHON JTUHUSMH

xy=6, 2x+3y =12, y y y (-1,6)
TOPU30HTANBLHOMN TIPSMOM, TPOXOISIIEN YEPES TOUKY ¥ OCBIO

OpJIMHAT.
A2 2 _ _
4 Haiiti 5KcTpeMyMbl QYHKIMH = Y [IPU YCIIOBUH 4x-3y+15=0 .
5. y H+ 9y — O/
T T
— | = _2/ (| I 1.
y 6 y 6

Pemmmts 3anauy Komu:

Iloka3aTeu U KPUTEPUH OLIEHNBAHUS IUIAHUPYEMbIX Pe3yJIbTATOB 0CBOEHHSI KOMIIETEHIIUI 1
pe3yJabTaToB 00y4eHMs], IKAJIA OLeHUBAHUS

®opmupyemsbl| Unaukarop Kpurepuu Yposenn

IIkajga oneHMBaHUA ¢ JOCTHUKCHUSA OCBOCHMSHA
OICHUBAHUA -
KOMIIETCHIIUH [ KOMIICTCHIIUHN KOMIICTCHIIUH

3HaeT BepHO U B MOJHOM 00heme:
OCHOBHBIE METOJIbI KPUTUIECKOTO
aHaju3a MW OCHOBBI CHCTEMHOTO
moaxoja  Kak  OOIEHAyYHOTO
METO0/1a; KPUTEPHUH COTIOCTABICHUS
pa3IUYHBIX BAPUAHTOB PEIICHUS
ITOCTABJICHHOW 33/1a4¥; MIPHHIIUTIBL,
KpUTEpUH, TIPaBWJIa TOCTPOCHUS
CY)XXJIGHUS ¥ OIICHOK, OCHOBHBIC
TIOHATHA WU OmpeseNeHus] 0a30BbIX
paznenos SKOHOMUKH,
MaTeMaTHKH, CTATHCTHUKH,
BBEIYHCIIUTEILHON TEXHHKH,
[IPOrPaMMHUPOBaHUS; OCHOBHEIE
VK-1.1. METOJBI UCCIICIOBAHUS, TIPUEMBI U
VK-1. VK-1.2. WHCTPYMEHTHI MaTeMaTHYECKOTO,
85-100 | «oTaHUHO»/ CTaTUCTUYECKOTO,

6a110B «3aUTEHO» OINK-1. YK-1.3. DKOHOMHYECKOIO0  aHajau3a |

OIIK-1.1. MOJICTUPOBAHUS.
OIIK-1.2.

[poaBuHyTHIH

YMeeT BepHO U B NI0JIHOM 00beMme:
aHaJIM3UPOBATH 3a1a4y, UCIIOIb3Ys
OCHOBBI KPUTHYECKOI'O0 aHAIM3a U

CHCTEMHOTO HOJIX0/a;
OCYLIECTBIISTh TIOUCK
He00XO0INMOMI JUIA pereHus
MOCTaBIICHHOM 3aJ1a9u
nH(popMaIuy, KPUTUYECKU
OIICHUBAsl HAJIEXKHOCTh PA3NUYHBIX
WCTOYHHKOB nHbOpMaIIH;
OCYLIECTBIISTh KPUTUYECKUU

aHanM3 coOpaHHOH wuHGboOpMauuu
HA COOTBETCTBHE €€ YCIIOBHSM U
KPUTEPHSIM peleHus
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MOCTaBJICHHOM 3aJaud; OTINYAThH
(hakThl OT MHEHHUH, HHTEPIIPETALIUI
Y OILICHOK TIPW aHaJn3e cOOpaHHOU
nH(pOpMAIIUU;  COMOCTABIATh U
OIICHUBATh pa3IMYHBIC BapUAHTHI
pelIeHus] TIOCTaBJICHHOW 3aadd,
ompenensiss WX JOCTOMHCTBA U

HEIOCTATKH; (hopMHPOBATH
COOCTBEHHBIC CYKICHHUS U OLCHKH,
rpaMOTHO u JIOTUYIHO
apryMEHTHUPYSI CBOIO TOUKY
3pEHUsI; MIPUMEHSTh
TCOPETHICCKUE 3HAHUS B PEIICHHU
MPAKTUICCKUX 3ajay;
OCYIIECTBJISTh coop,
cHCTeMaTH3aIHIo, (hopMaTH3aIHio,
HWHTCPpHpETAlULO, IEPBUYHYIO
00pa0OTKy M aHaNIWU3 JaHHBIX IS
HCCIIeIOBAHUS KOHKPETHBIX
KOHOMHYECKHX CHTYAaIIHH,
HCIIOJIb3YA METOAbI
MaTeMaTHYECKOTO,

CTaTHCTHYECKOTO,

9KOHOMHMYECKOTO  aHaim3a |
MO/JICTUPOBAHNS; peraTh
MPUKJIAJHBIC 3aa4d, HCIIOIb3Ys
€CTECTBEHHOHAYIHBIC u
OOIICHHKEHEPHBIC 3HAHUS,

METOALI ONTHMM3AI[UH, METOIbI
MaTeMaTUYECKOr0  aHaim3a |
MOJICTUPOBAHHUS.

70-84
0aJIJI0B

«xXopoio»/
«3aYTEHO»

YK-1.
OIIK-1.

YK-1.1.
YK-1.2.
YK-1.3.

OIIK-1.1.
OIIK-1.2.

3HaeT ¢ HE3HAYUTEJILHBIMH
3aMeYaHUAMMU:

OCHOBHBIE METOJIbl KPUTUYECKOTO
aHaliu3a W OCHOBBI CHCTEMHOIO
mojuxoja  Kak  OOIIEHAYYHOI'O
METO0/1a; KPUTEPHUH COTIOCTABICHUS
pa3IMYHBIX BAPUAHTOB PEIICHUS
MOCTaBJICHHOW 3a71a4uy; MPUHIIUIIBI,
KpUTEpHUH, TMpaBWUiIa IOCTPOCHUS
CY)KJICHUS U OLICHOK; OCHOBHBIE
TIOHATHA WU OmpeseNeHus] 0a30BbIX

paszenos 3KOHOMUKHU,
MAaTE€MATHKH, CTaTUCTHUKU,
BBIYHCIUTEIBHON TEXHUKU,
[IpOrpaMMHUPOBAHMUS; OCHOBHBIE

METOAblI MCCIICAOBAHUSA, IIPUEMBI U
HUHCTPYMCHTBI MAaTCMATHYCCKOTIO,
CTaTUCTUYECCKOTIO,
9KOHOMHYECCKOI'O aHaJInu3a n
MOJCIIMPOBAHUA.

YMeeT ¢ He3HAYUTEIbHBIMHA
3aMeYaHUusAMM:

AHAIM3UPOBATH 33/1a4y, UCITOJIb3Ys
OCHOBBI KPHUTHYECKOTO aHaIu3a M

IloBBIIEHHBIT
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CHCTEMHOTO HOIX0/a;

OCYIIECTBIISTh TTOHICK
HEOOXOOMMOW  IJIT  PEIICHHS
MOCTaBJIEHHOMN 3a71a4U
nH(popMaIuy, KPUTHYECKU
OIIEHMBAsI HAJIe)KHOCTD Pa3IMIHBIX
HWCTOYHUKOB uH(pOpMAIHH;
OCYIIECTBIIATh KPUTHYECKUN

aHajau3 CcoOpaHHOW WH(OpMAITUH
Ha COOTBETCTBHE €€ YCIOBUSM W
KpUTEPUIM pelieHus
[IOCTAaBJICHHOW 3aJadd; OTINYaTh
(hakTBI OT MHCHHM, HHTEPIPETAITAN
U OLICHOK TP aHanu3e coOpaHHOU
nH(pOpMAIIUU;  COMOCTABIATH U
OIIEHWBATh pa3IMYHBIC BApPUAHTHI
pEelIeHUs] TOCTaBJICHHOW 3ajayu,
ompenensss WX JOCTOMHCTBA U

HEJIOCTaTKH; (hopmupoBaTh
COOCTBEHHBIE CY)XKICHHS U OLICHKH,
Ir'paMOTHO u JJOTHYHO
apryMEHTUPYSI CBOIO TOUKY
3pEHUS; MIPUMEHSTh
TEOPETUUECKUE 3HAHUS B PEIICHUN
NPaKTHYIECKUX 3a/1a4;
OCYIIECTBIISTh coop,
CHUCTEeMAaTH3aInIo, (OpMaIIN3aIINIO,
HUHTCPpHIpETAlULO, TNEPBUYHYIO
00pabOTKy W aHaNW3 NaHHBIX IS
HCCIIEAOBaHUS KOHKPETHBIX
SKOHOMHUYECKUX CUTYaLM,
HCIIOJIb3YA METOABI
MaTeMaTHYECKOrO,

CTaTUCTUYECKOTO,

SKOHOMHYECKOTO0  aHalm3a U
MOJICJINPOBAHNS; pemarhb
MpUKIAJHbBIE 3a7ayd, HCHOJIb3Ys
€CTCCTBCHHOHAYYHBIC u
O0IIENHKEHEPHBIE 3HAHUS,

METOABl ONTHUMHU3ALMH, METObI
MaTeMaTU4YeCKOro  aHaju3a M|
MOJIEJIUPOBAHUS.

50 - 69
0aJiI0B

«yd0BJIETBOP
HTEJIbHO»/
«32YTEHO»

YK-1.
OIIK-1.

YK-1.1.
YK-1.2.
YK-1.3.

OIIK-1.1.
OIIK-1.2.

3naer Ha 6a30BOM yYpPOBHE, C
omuOKaMm:

OCHOBHBIE METOJAbl KPUTHUECKOI'O
aHaIM3a W OCHOBBI CHCTEMHOTO
moaxoja  Kak  OOIIEHAyYHOTO
METOA; KPUTEPUU COIOCTABICHUSA
pa3WYHBIX BAPUAHTOB PEIICHUS
MOCTABJICHHOM 3aJ1a4u; TPUHIIHUIIBI,
KpUTEpUH, IIpaBUia IOCTPOCHUSA
CYXIECHUS W OICHOK;, OCHOBHBIE
TIOHATHUS W OMpeaeNieHusT 0a30BbIX
pasnenos OKOHOMUKHU,
MaTEMAaTHUKH, CTATUCTHUKH,

ba3oBbIii

46




BBIYHCIUTEIHLHON TEXHHKH,
[IPOrPaMMHUPOBAHUS; OCHOBHBIC
METOJIbI MICCITIEOBAHMS, TIPHEMBI U
WHCTPYMEHTHl MaTeMaTHYeCKOro,
CTaTUCTUYECKOTO,

SKOHOMHYECKOTO  aHajum3a |
MOJICTUPOBAHUSL.

YmeeT Ha 6a30BOM ypOBHe, €
OIIHOKAMM:

aHAJIU3UPOBATH 3a/1a4y, UCIIOIb3Ys
OCHOBBI KPUTHUYECKOI'O0 aHAIU3a U

CHUCTEMHOTO MOJIX0/1a;
OCYIIECTBIISTH TTOMCK
HEOOXOOMMOW I PEIICHHS
IIOCTaBJIECHHOU 3a7a4u
UHQOPMAITUH, KpUTHYECKU
OIIEHWBAsI HAJIEKHOCTh Pa3IHMIHBIX
HACTOYHUKOB nH(pOpMAIHH;
OCYILIECTBIIATD KPUTUYECKUI

aHanm3 coOpaHHOW wH(OpMaIUn
Ha COOTBETCTBHUE €€ YCIOBHSM U
KpUTEPUAM peueHus
MOCTAaBJICHHON 3a/auM; OTJIUYaTh
(hakThI OT MHEHUH, HHTEPIIPETALINI
U OIICHOK TIPH aHajn3e coOpaHHON
UHQOpPMAaIK; COMOCTaBIATH U
OLICHMBATh DPAa3JIMYHBbIE BapHUAHTHI
pelieHuss MOCTaBICHHOM 3amaud,
omnpesaenss WX JOCTOMHCTBA U

HEIOCTATKU, (hopmupoBaTh
COOCTBEHHBIE CYKICHHS M OLICHKH,
rpaMOTHO u JIOTHYHO
apryMeHTUpYs CBOIO TOYKY
3peHus; MIPUMEHSATH
TEOPETHUUECKUE 3HAHMSI B PEIICHUU
MIPAKTHYECKUX 3a7a4;
OCYIIECTBJISTh coop,
CHUCTEeMAaTH3aInIo, (OpMaIIN3aIIIIO,
UHTEPIPETAIHIO, MEPBUYHYIO
00pabOTKy W aHaNW3 NaHHBIX IS
HCCIEI0BAHUA KOHKPETHBIX
SKOHOMHUYECKUX CUTYaLMA,
UCTIOJIB3YSI METO/IBI
MaTeMaTH4YECKOro,

CTATHCTUYECKOTO,

SKOHOMHYECKOTO aHagmsa u
MOJICTTUPOBAHUS, pemiateb
MPUKJIAHBIC 3a/la4y¥, WCIIOJb3Ys
€CTECTBEHHOHAYYHBIC u
00IIIeNHKXEHEPHBIS 3HAHUSA,

METOJBl ONTHMH3AIINH, METOIbI
MaTeMaTUYECKOr0  aHaim3a |
MOJICTHPOBAHUS.
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MeHee
50
0aJLI0B

«HEYJ10BJIETB
OpUTENbHO»/
«HE 32YTEHO0»

YK-1.
OIIK-1.

YK-1.1.
YK-1.2.
YK-1.3.

OIIK-1.1.
OIlK-1.2.

He 3naeTt Ha 6a30BOM ypoBHe:

OCHOBHBIE METOAbl KPUTHUECKOT'O
aHajiu3a U OCHOBBI CUCTEMHOI'O
moaxofa  Kak  OOIIEeHAyYHOTO
METO/A; KPUTEPUU COIIOCTABIICHUS
pa3IMYHBIX BApUAHTOB PELICHUS
MOCTaBJICHHOM 3aJ]a4uu; IPUHITUIIBI,
KpUTEpUH, IIpaBUia IOCTPOCHUS
CYXXIEHUS U OLICHOK; OCHOBHBIE
TIOHATHS W OIpeaeNieHUusT 0a30BbIX

pazzenos SKOHOMUKHU,
MAaTEeMAaTHKH, CTaTHCTHUKH,
BBIYHCIUTEIHHON TEXHHKH,
[IPOTPaMMHUPOBAHUS; OCHOBHBIC

METOJIbl MCCIIEN0BaHMs, IPUEMBI U
HHCTPYMEHTBl ~MAaTe€MaTU4ecKOro,
CTaTUCTUYECKOTO,
JKOHOMHMYECKOI'O  aHalM3a U
MOJIEIUPOBAHUS.

He ymeer Ha 6a30BOM ypoBHe:
AHAJIM3UPOBATH 33/1a4y, UCIIOIb3Ys
OCHOBBI KPUTHYECKOI'0 aHAIU3a U

CHCTEMHOTO TOAX0/1a;
OCYIIECTBIISITh TIOKCK
HE0O0XOAUMOM JUTS pelIeHus
MMOCTaBJICHHOM 3aJ1auu
HHPOPMAITUH, KPUTHYIECKU
OLICHHMBAs HAJCKHOCTh PA3TUIHBIX
HCTOYHHMKOB WHQOPMAIHH;
OCYIIECTBIISITh KPUTHYECKUH

aHam3 coOpaHHOW wH(OpMaIUN
Ha COOTBETCTBHE €€ YCIOBUSIM U
KPUTEPUSIM perieHus
[IOCTaBJICHHOM 3a/auM; OTJINYaTh
(akThl OT MHEHHIA, HHTEPIIPETAi
U OLIEHOK INpH aHanu3e coOpaHHOM
nHPOpPMALIMK;  COMNOCTABIATH U
OLICHMBATh DPAa3JIMYHBIE BapHAHTHI
pellieHus] TOCTaBJIICHHOM 3ajJayu,
ompeneysis WX JOCTOMHCTBA U

HEJIOCTATKH; bopMupoBaThH
COOCTBEHHBIE CYKICHHSI U OLICHKH,
TPaMOTHO u JIOTHYHO
apryMEHTHUPYSI CBOIO TOYKY
3pCHHS; MPUMEHSITh
TEOPETUUECKUE 3HAHUS B PEIICHUN
MPAKTUICCKUX 3ajay;
OCYILECTBIIATD coop,
cucTeMaTH3aIHIo, (hopMaTH3aIHio,
HHTEPIPETALIHIO, MIEPBUYHYTO
00pabOTKy M aHaNW3 JNaHHBIX IS
HCCIIeIOBAHUS KOHKPETHBIX
9KOHOMHYECKHMX CHUTYyaIui,
HCTIONB3Ys METO/IbI
MaTeMAaTHYECKOTO,

CTaTUCTHYECKOTO,

KoMnerenuun
He
copMupoBaHbI
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OKOHOMHYCCKOI'O aHaJIu3a n

MOJIETTUPOBAHMUS; pemars
MIPUKJIaTHBIE 3aadd, WCIIOIb3Ys
€CTECTBEHHOHAYYHBIC u
OOIIeHHKEHEPHBIE 3HAHUS,

METOALI ONTHMM3ALMH, METOIBI
MaTeMaTUYECKOI'0  aHajlu3a |
MOJICTUPOBAHUSL.
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