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1. IEPEYEHb KOMIIETEHLIMI C YKA3SAHUEM OTAIIOB UX POPMHNPOBAHI
B [NIPOLIECCE OCBOEHU A OBPA30OBATEJIbBHOU ITPOI'PAMMEBI

Hpouecc N3YUCHUA NUCHHUIINHBI «MaTtemMaTuka HaIlpaBJICH Ha (I)OpMPIpOBaHI/Ie ciaeny-

FOIINX KOMIIETCHIIAHN:

Kox u HaumenoBanue
KOMITETCHIINI BBIITYCKHUKA

Kon n HauMeHoBaHMe UHIMKATOPA JOCTUKEHHUS KOMIIe-
TEHIINU

YK-1. Cnocoben ocy-
ECTBJIATh IIOUCK, KPHUTHUYC-
CKMH  aHamM3 W  CHHTE3

uH(popmaIu, TPUMEHSITh CH-
CTEMHBIM TOAXOJA ISl pellle-
HHS OCTaBJIEHHBIX 3a7a4

VK-1.1. 3naer Metoauku cbopa, oOpaboTKH U 0000IIEHUs
WHPOPMAILINN, METOJMKH CUCTEMHOTO TIOJXO0/1a [T PEUICHHUS
MOCTABJICHHBIX 33]1a4.

VK-1.2. YMeer aHanu3upoBaTh U CUCTEMATU3UPOBATh Pa3HO-
POIHBIE JaHHBIC, OCYIIECTBIATH KPUTHUECKUI aHAJIN3 U CUH-
Te3 UH(OpPMAIMHU, TTOJTyYeHHON U3 Pa3HbIX UCTOYHHUKOB, OIle-
HUBaTh 3((HEKTUBHOCTH NPOLEAYP aHaIu3a MpoOJieM U MpH-
HATHS pellieHUH B IpoQeCcCHOHAIbHOM e TeTbHOCTH.
VK-1.3. Brnageer merosgaMu HaydHOro cbopa, oOpaboTKu U
0000mennss uHPOpPMANIUM, TMPAKTHYECKOH  pabOThI ¢
MH(GOPMALIMOHHBIMU HMCTOYHUKAMH; METOJaMH CHCTEMHOIO
MOJIX0/1a JUISl pEIICHUS TIOCTABJICHHBIX 33/1a4

OIIK-1 Cnocoben upume-
HATH C€CTCCTBCHHOHAYYHLIC U
OOIEMH)KCHEPHBIE  3HAHMA,
METOABI MaTEMATHYCCKOT'O
aHanM3a W MOJEIUPOBAHUS,
TEOPETHYECKOT0 M JKC-
NEePUMEHTAIBHOTO UCCIIEI0BA-
HUS B IPO(eCCHOHATBHOM Jie-
ATEILHOCTH

OIIK-1.1. 3HaeT OCHOBBI MaTeMaTHKH, (DU3UKHU, BBIYUCIIH-
TEJIbHON TEXHUKU U IPOTPaMMUPOBAHUS

OIIK-1.2. ¥YmMmeer pemarb cTaHAapTHbIE MPOGECCHOHATBHBIE
3a/la4M ¢ MPUMEHEHUEM €CTECTBEHHOHAYUYHBIX M OOIEeHnHXke-
HEpPHBIX 3HAHWM, METOJOB MATEeMAaTHYECKOr0 aHajlu3a Hu
MOJIETTUPOBAHUS

OIIK-1.3. Bnageer HaBbIKaMM TEOPETHUYECKOTO U IKC-
TIEPUMEHTAJILHOTO MCCIICIOBAaHUS 00BEKTOB MPOQECCHOHAb-
HOU J€ATEIIbHOCTH

OIIK-6 CnocobGen anamusu-
poBatb U  pa3pabaTbIBaTh
OpraHu3alMOHHO-TEXHUYe-
CKHE W  JKOHOMHYECKHE
nporecchl ¢ MpUMEHEHHEM
METOOB CHCTEMHOTO aHaJIN3a
U MaTeMaTH4ecKOro MOJENH-
pOBaHUS

OIIK-6.1. 3HaeT OCHOBBI TEOPUH CUCTEM U CHUCTEMHOI'O aHa-
nu3a, JUCKPETHOM MAaTeMaTUKU, TEOPUU BEPOSTHOCTEH H
MaTeMaTUYeCKOW CTATUCTHUKU, METOJIOB ONTUMH3ALUUA U HC-
CJIEIOBaHMsI OTepallfii, HEUETKUX BBIUMCICHUN, MaTeMaTHye-
CKOT'0 U UMHUTAIIMOHHOTO MOJCIIUPOBAHUS

OIIK-6.2. YMeer npUMEHSATh METOJIbI TEOPUH CHUCTEM U CH-
CTEMHOTO aHaJIh3a, MAaTEeMaTH4YE€CKOr0, CTaTUCTUYECKOrOo M
MMUTAIIMOHHOTO MOJEIUPOBAHUS JUIsl aBTOMATHU3AlMU 33734
NPUHSITHS PEIICHUH, aHamu3a WH(QOPMAIMOHHBIX ITOTOKOB,
pacdera SKOHOMHYECKON 7(G(EKTUBHOCTH U HAJCKHOCTH
MH(OPMAIIMOHHBIX CUCTEM M TEXHOJIOTHI

OIIK-6.3. Bnanmeer HaBbIKAMH TMPOBEICHUS HWHKEHEPHBIX
pacyeToB OCHOBHBIX TOKa3aTesield pe3yJIbTATUBHOCTH CO3/a-
HUS ¥ IPUMEHEHUs] THPOPMAITMOHHBIX CUCTEM U TEXHOJIOTHIA

Ko
Ne A HaumenoBanue .
KOMIIE- . Oransl GOopMUPOBaAHUS KOMIIETEHIIUI
/I KOMITETCHIINH
TEHIUU
1. YK-1 Criocoben ocy- | I Oman — 3uams:
LIECTBIIATh nouck, | YK-1.1. - wmeroauku cbopa, 00paboTKu u
KPUTHYECKUA aHaMM3 U | 00001eHns nHpopMauu;
CHUHTE3 HMH(OPMALIUH, | - METOJUKHA CUCTEMHOI0 IOJX0/1a AJIsl pEIICHUs
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MPUMEHSTh CHCTEMHBIN
MOAXOA ISl PEIICHUS
IIOCTaBJICHHBIX 3324

INOCTABJICHHBIX 3aJa4

2 Oman — Ymemo:

VK-1.2 - ananu3upoBaTh U CUCTEMATU3UPOBAThH
Pa3sHOPOHbIE JaHHBIE;

- OCYILLECTBIISITh KPUTUUECKUN aHAINU3 U CUHTE3
UHpOpMALMK, MOJIYYEeHHOM M3  pasHbIX
HCTOYHUKOB,;

- oueHuBaTh 3()HEKTUBHOCTD NMPOLEAYP AHAIH-
3a mpo0JIeM U IPUHATHS pEeIIeH B mpodeccu-
OHAJIbHOM JIeSTEITbHOCTH

3 Oman — Brademy:

VYK-1.3. - Meronamu HayyHoOro cOopa, oOpa-
00TKM 1 00001IeHUs HH(pOpMAIHH;

- TIPAKTUYECKOH paboThl ¢ HHPOPMAITMOHHBIMHU
HUCTOYHUKAMU;

- METOJIaMH CHCTEMHOIO IOJXOJa JJIs perie-
HUS TIOCTABJICHHBIX 3a/1a4

OIIK-1 CnocobeHn mnpumessts | 1 Oman — 3uamo:
ecrectBeHHOHay4yHbIe 1 | OITK-1.1. - ocHOBBI MaTeMaTHUKH, (DU3HKH,
OOIIEMHKEHEPHBIE 3HA- | - OCHOBBI BBIYMCIUTENBHON TEXHUKY;
HUs, METOAbl MaTeMa- | - OCHOBBI MPOTPAMMUPOBAHUS
TUYECKOr0 aHaimusza H | 2 Oman — Ymems.
MozenupoBanusa, Teo- | OIIK-1.2. - pemars ctangapTHbie MPodeccruo-
PETUYECKOTO M DKC- | HAJIbHBIC 33J]a4H C IPUMEHEHUEM €CTECTBEHHO-
MIEPUMEHTAIBLHOIO HC- | HAYYHBIX U OOIEUH)KEHEPHBIX 3HAHUI;
ciefioBaHusl B mpodec- | - pemath npoeCCHOHANBHBIC 3314l C TTOMO-
CHOHAJIBHOW  J€ATENb- | MBI0 METOJAOB MAaTeMaTHYCCKOTO aHallu3a H
HOCTH MOJEJIUPOBAHUS
3 Oman — Bnaoemu:
OIIK-1.3. - HaBBIKAMH TEOPETHUYECKOTO U JKC-
MEePUMEHTAIFHOTO  HMCCJIEIOBaHUSI OOBEKTOB
pohecCHOHANLHOM eI TEIbHOCTH
OIIK-6 Cniocoben ananusupo- | [ Oman — 3namo:

BaTh M pa3padaThIBaTh
OpTraHU3alMOHHO-TEX-
HUYECKHE U SKOHOMHU-
YeCKHe IPOIECCH C
NPUMEHEHUEM METOJIOB
CHCTEMHOTO aHaIN3a |
MaTeMaTHIECKOTO
MOJIETTHPOBAHHS

OIIK-6.1. - OCHOBBI TEOPUM CUCTEM U CHUCTEM-
HOTO aHaJIu3a,

- OCHOBBI IUCKPETHON MATEMATHUKU:

- OCHOBBI TEOPUH BEPOSITHOCTEN U MaTEMaTHYe-
CKOM CTaTUCTHUKHU,

- METOJBI ONTUMHU3AIMNA U HCCICIOBAHUS OIle-
pauuii, HEYETKUX BBIYHUCICHUN, MaTeMaTuye-
CKOr'0 1 MIMHUTAIIMOHHOT'O0 MOJICJIUPOBAHUS

2 Oman — Ymemu:

OIIK-6.2. - npUMEHSATh METO/Ibl TEOPUU CUCTEM
Y CUCTEMHOTI'0 aHaJIu3a;

- METObl MaTeMaTH4eCKOIro, CTATUCTUYECKOTO
U MMUTAIMOHHOTO MOJEIMPOBAHUS JJIsi aBTO-
MaTHU3alUU 3a]a4 PUHATHS PEeLICHH, aHaIn3a
WH(POPMAITMOHHBIX MMOTOKOB, pacuera
HKOHOMUYECKON 3()(PEKTUBHOCTH U HAAEKHO-
CTH HH(QOPMAIIMOHHBIX CUCTEM U TEXHOJIOTUN

3 Oman — Bnaoemu:
OIIK-6.3. - HaBbIKAMHU NIPOBEICHMSI MHXKEHEP-




HBIX

HOJIOTUN

pacueToB
pe3yNbTaTUBHOCTU CO3AaHUS HH(OPMALUOH-
HBIX CCTEM U TEXHOJIOTU;

- HaBbIKaMU TMPOBEJCHUS MH)XKEHEPHBIX pacue-
TOB OCHOBHBIX ITOKa3aTellel pe3yJIbTaTUBHOCTU
MPUMEHEHUs UHPOPMAIIMOHHBIX CUCTEM M TeX-

OCHOBHBIX  IIOKazaTejen

2. TIOKA3ATEJI U KPUTEPUU OLIEHUBAHMSA KOMIIETEHLIMIM HA PA3JIMYHBIX
OTAITAX UX ®OPMUPOBAHN A, OIIMCAHUE IIKAJI OUEHUBAHUA

Kputepuu oneHnBanus

|
No X 2 E HanmenoBanue KOMIIETEHIINH I
n/m | & é E KOMIIETEHIINH Ha Pa3IMYHbIX dTanax KaJld OUCHHBATIHA
(dhopMUpOBaHUS
1 VYK-1 | Cnocoben ocy- | I Oman — 3uams. 3auem
LIECTBIISAThH YK-1.1. - meronuku c60- | «3AUTEHO»:
IIOUCK, KpUTHYE- | Pa, o0paboTKu n | 1. Xopomee 3HAHUE
CKMil aHanu3 U | 0000meHuss  uHpOpMa- | IPOrpaMMHOTO MaTepHaa.
CUHTE3 LIUY; 2. Xopomwe HAaBBIKU
uHpopManuy, - METOJMKH CHUCTEMHOTO | BBIIIOJIHEHUS MIPAKTUYECKHUX
NPUMEHATh CH- | IOAXO0/Aa JUISl pELIeHUs | 3aJaHuil
CTEMHBI  TOA- | IOCTABJICHHBIX 3aJa4 3. TouHocTh U 0OOCHOBAHHOCTb
X0n [ peute- | 2 Oman — Ymems: BBIBOJIOB.
Hus 1nocrasieH- | YK-1.2 - ananusupoBats | 4. Jlornynoe U3JI0KEHUE
HBIX 3a1a4 u CHUCTEMATU3HUPOBATEL | BONPOCA, COOTBETCTBHE
Pa3HOPOJAHBIE IaHHBIE; U3JI0KEHUS HAYYHOMY CTHIIIO.
- ocymiecTBiATh | 5. IIpaBuibHBIE  OTBETBI  Ha
KPUTUYCCKHI aHAIU3 | | JONOJIHUTEIbHBIE BOIIPOCHI.
CUHTE3 uHpopmanuu,
noxydeHHoil u3 pasubix | «HE 3AUTEHO»:
HMCTOYHHKOB; 1. TIoBepXHOCTHOE  YCBOEHHE
- omeHuBaTh 3(PQGEKTUB- | IPOrPaMMHOIO MaTEpHaa.
HOCTH Tporeayp ananmsa | 2. Heymenune YETKO
npobiieM ©  TPUHATHS | CHOPMYIUPOBATH BHIBOBL.
peuienuit B mpodeccuo- | 3. OTcyTcTBHE HaBbIKOB
HAJIbHOM JIEATebHOCTH | HAYYHOT'O CTHUJISI U3JI0KEHUS.
3 Oman — Braoems.: 4. Herounsie OTBETHI Ha
VK-1.3. - MeTogamMu Ha- | JZOIOJHUTEIBHBIE BOIIPOCHL.
yuHoro cbopa, ob6pa- | 5. Hesnanue 3HAYUTEIBHOU
00TKM ¥  00001IeHHs | YacTu IIPOrPaMMHOTO
nHpopmanuu; Marepuala.
- TpakTuueckoil paborel | HeymMenue BBIIEIUTL TIIABHOE,
¢ uMH(POPMALMOHHLIMH | CIENIATh BBEIBOJIBI M 0000IICHHS.
HCTOYHUKAMHU; Ix3amen
- METOJAMU CHUCTEMHOTO «OTIINYHO»
noxxona s pemrenus | 1. [myGokoe m mpounoe ycBoe-
[IOCTABJICHHBIX 3a7a4 HUE IPOrpaMMHOr0 Marepua-
2 | OIIK-1 | Cocoben mpu- | I Oman — 3nams. Ja.

MCHATH

OIIK-1.1. -  OCHOBEI

2. 3HaHMe MaKeTOB MPUKIIATHBIX
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€CTEeCTBEHHOHA-
y4HBIE U 001IIe-
HWH)XEHEPHBIE
3HAHUSI, METOIBI
MaremMaTnuyuc-
CKOr'0 aHaJIn3a u
MOJIETTUPOBa-
HUS, TEOpeTHYE-
CKOTO M  3KC-
MIEPUMEHTAJTb-
HOI'O0  HCCIEHO-
BaHWS B TpO-
(heccuoHanbHOM
JIEATEILHOCTH

MaTeMaTHKH, PU3UKH,

- OCHOBBI BBIYUCIUTEIIb-
HOU TeXHUKU;

- OCHOBBI MPOTPAMMHPO-
BaHUs

. 3HaHue

2 Oman — Ymems:
OIIK-1.2. -  pemars
CTaHJapTHBIE Tpodeccu-
OHAJIbHBIE 3a/1a4M C INpU-
MEHEHUEM EeCTECTBEHHO-
HaY4YHBIX M OOIIEHHXKe-
HEpHBIX 3HAHUH;

- pemats mpodeccuo-
HaJbHBIE 33/1a4U C TIOMO-
IIbI0 METOJIOB MaTeMaTu-
YeCKOro aHajan3a u MoJe-

JIUPOBAHUS
3 Dman — Braoems:
OIIK-1.3. - HaBeIKAMH

TEOPETUYECKOTO U IKC-
NEPUMCHTAJILHOI'O uc-
CIIeZIOBaHUsI  OOBEKTOB
MpoeCCUOHAIBHON J1esI-
TEJBHOCTH

OIIK-6

Cnocoben aHa-
JTU3UPOBATh U
pa3pabaThiBaTh
OpraHu3alm-
OHHO-TCXHHUYC-
CKHE u
3KOHOMHYECCKHUC
MIPOIIECCHI c
HpI/IMeHCHI/ICM
METOIOB cH-
CTEMHOT'O  aHa-
JIu3a U MareMa-
THYECKOTO
MO/JICITUPOBAHUS

1 Oman — 3namo:
OIIK-6.1. - OCHOBBI T€O-
pUH CUCTEM H CHUCTEM-
HOT'O aHalIN3a,

- OCHOBBI JUCKPETHOU
MaTeMaTHKU:

- OCHOBBI TEOPUHU BEPOSIT-
HOCTEH W MaTeMaThue-
CKOM CTaTHUCTHUKHU,

- METOJBl ONTHMH3AIUU
U HUCCJIEAOBaHUS oOIepa-
LM, HEUETKNX BBIYHCIIC-
HUH, MAaTEMaTUIECKOTO U
HMUTAIMOHHOTO  MOJIe-
JIUPOBAHUS

. Hamuuue

2 Oman — Ymems:
OIIK-6.2. - mpUMEHSTH
METO/bl TEOPUU CUCTEM
Y CHCTEMHOTO aHAJIH3a,

- METoJbl MaTeMaTHhye-
CKOTO, CTaTHCTHYECKOTO
¥ UMHUTALMOHHOTO MOjIe-
JUPOBAHUS JUII aBTOMa-
TU3alHU 33724 TPUHATHUS
peuieHui, aHanusa
MH(POPMALIMOHHBIX MOTO-
KOB, pacdera 3KOHOMH-
geckoil 3¢ (HEeKTUBHOCTH

IIPOrpaMM.

. 3HaHHWE OCHOBHEIX IMPUHIHU-

OB TOCTPOCHHUS IAKETOB
MIPUKJIATHBIX TPOTPaMM.
OCHOBHBIX

MIPUKJIATHBIX TPOTPaMM.

3aaa4

. CBoOOIHOE BIAJIEHUE IIAKE-

TaMU
IIPOrpaMM.

IMPpUKITAAHBIX

. TounocTh 1 00OCHOBAaHHOCTH

BBIBOOB.

. be3ommOouyHoOe BEBITOJIHEHNE

MPaKTUYCCKOI'O 3a/IaHUs.

. TO‘IHBIG, TIOJIHBIE U JIOTUYHBIC

OTBC€THI Ha AOIIOJHUTCIIBHBLIC
BOTIPOCHI.

«XOPOIIO»

. Xopolee 3HaHHE NPOTrpaMM-

HOro Martepuaja.

. Hemocratouno mnojHOE WU3-

JIO’)KEHUE TEOPETUUECKOTO
BOMpOCa SK3aMEHAIIMOHHOTO
ounera.

HE3HAYUTEIbHBIX
HETOYHOCTEH B ymoTpediie-
HUHM TEPMUHOB, KilacCH]UKa-
U,

. 3HaHWE OCHOBHBLIX IIAKETOB

MIPUKJIATHBIX TPOTPaMM.

. Henonnora npencraBieHHOro

WUTIOCTPaTUBHOTO MaTepua-
na.

. TouHocTh 1 00OCHOBAaHHOCTH

BBIBOJIOB.
. JJornyHoe N3JI0KEHUE
BOIIPOCA, COOTBETCTBHE W3-

JIOKECHUA HAYUYHOMY CTHUIIIO.

. Herpybass ommOka mpu BHI-

IIOJIHEHHUH
3aaHus.
HpaBI/IJ'IBHI)IC OTBE€ThBI Ha J0-
MOJIHUTCIJIbHBIC BOIIPOCHL.

MMPAKTUYCCKOI'0O

«YAOBJIETBOPUTEJIb-
HO»
. IloBepxHOCTHOE  yCBOEHUE

MPOTPAMMHOTO MaTepHhaa.

. Hemocratouno mnojHOE WU3-

JIO)KEHUE TEOPETUIECKOTO
BOIIPOCa 9IK3aMEHAIIMOHHOTO
omera.
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U HaJIeKHOCTH MH(pOpMa-
LUOHHBIX CHUCTEM U TeEX-
HOJIOTUH

3 Oman — Braoems.
OIIK-6.3. - HaBBIKAMU
MPOBEACHUS  MHXKCHEP-
HBIX PAcUETOB OCHOBHBIX
MoKazaTesie  pe3yJibTa-
THBHOCTHU CO3IaHus
WH()OPMAIMOHHBIX  CH-
CTEM M TEXHOJIOTHUI;

- HaBBIKAMHU TIPOBEIICHUS
WH)XCHEPHBIX  PACUeTOB
OCHOBHBIX ITOKa3aTejen
pPE3yJIbTATUBHOCTH ~TIPH-
MEHEHHsI MH(POPMAIHOH-
HBIX CHCTEM U TEXHO-
JIOTHi

3. 3aTpyaHeHue B TPUBEICHUU
MIPUMEPOB, MOJTBEP-
KIAOIUX  TEOPETUUECKHE
MOJIOKEHUSL.

4. Hanuune  HETOYHOCTEH B
yIoTpeOIeHUN TEPMUHOB,
KJaccuuKanuii.

5. Heymenue yetko chopmynu-
pOBaTh BBHIBOJIBI.

6. OTCyTCTBHE HAaBBIKOB Hayuy-
HOTO CTHJISI H3JI0KCHHSI.

7. I'pybast ommbOKa B mpakTHye-
CKOM 3a/IaHHU.

Hetounslie oTBEeTH Ha 1OMOJ-
HUTEJIbHBIE BOIIPOCHI.

«HEYIOBJIETBOPUTEJIb-

HO»

1. He3nanue 3HAYUTEIBbHOU
4acTU NPOrpaMMHOrO MaTe-
puaia.

2. Hecnoco6HOCTH MIPUBECTH
MPUMEPHl TTAKETOB TMPUKIIA-
HBIX TIpOTpamMm

3. HeymeHnue BBIOENUTH TJIaB-
HO€, CcJenaTh BBIBOABI H
00001IeHUS.

4. I'pyObie OmMOKH TIPH BBITIOJ-
HEHUM TMPAKTUYECKOrO 3aja-
HUSL.

HenpaBunbHble OTBETHI Ha
JIOTIOJIHUTENbHBIE BOMPOCHI.

3.

1 3TAIl - 3BHATH

TecToBBIC 3a1aHNA

THUITOBBIE KOHTPOJIBHBIE 3AJAHWA NN MHBIE MATEPUAJIbI, HEOBXO-
JUMBIE JUTA OHEHKHM 3HAHWHW, YMEHWH, HABBIKOB U (MJI1) OIIBITA
JEATEJIBHOCTU, XAPAKTEPU3VIOLINX 5TAIIBI ®OPMIMPOBAHUA

KOMIIETEHLIMIA

B ITPOLIECCE OCBOEHV OEPA30BATEJIbHOM ITPOI' PAMMBI

V1: IIpenen uncnoBoy nociaenoBarebHOCTH [IpocTeitime npenensl

I: Ne 1 cp

3n-1

. 1m 50+ 1
S: BeIMUCIATE TpeJIeNT YUCIIOBOM MOCIICIOBATEILHOCTH noe 21+

-0
-+

+ o0

- 40
-1
-1
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D= g W=

[: Ne2cp
5n+15

6—n

5 Iim
SI BLI‘-II/ICJII/ITB Hpe):[en YHUCJIOBOU ITIOCJICOOBATCIIBHOCTU 7=

5
6
V1: Ilpenen 4ncioBoil ociIe0BaTEIbHOCTH.

[: Ne3cp
S:
lim a,

Brrunciuts npeaen 4ucioBor Mocae0BaTeIbHOCTH n—

_Tn+4
2n+1

-I-
—_
= =k

=+ |+ w
8‘8 NN |

ARSI

I[: Ne 4 cp
9-n’

lim 5
S: BEIYMCIIUTE NPEEN YUCIOBOM IOCAEA0BATENLHOCTH 1+2n ,



N[ ©

I
[

— o0

- +©

V1: Ilpenen 4ncioBoi Mocie10BaTeIbHOCTH.

I: Ne 5 cp
. 3t +5x-2
lim =.
S: BBIYHCIIHTG Ipeaen =2 X+2

wix ¥

. 3

I: Ne 6 cp

. 4x7-14x+6
lim———— " =
S: Beranciuts npexen * x-3

-2
V1: Beraucnuts npeaens .

I Ne7cp
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. to3x
lim -2

sin 2x
S: Berunciuts npeaen *0

I olo®™

1
N N w

+
WIN W o,

I: Ne 8 cp
. inSx
1 Sin
8x

S: Beruuciuts npegen 0

olo°

| 00

-5
5

+: g

-i e

V1: IIpenen ynciaoBoi Mociaea0BaTEIbHOCTH.

I: Ne9 cp

hm sin9x
Tx

S: Beruucnuts npegen >0
-0
0
_: 6
8

.5

(@)
qlo W

[: Ne 10 cp
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lim sin 24x
S: Beruncaure npegen 0 sin 2.x
- 14
0
=0
24
L2
1

12
+: 12

1
el

V1: Haiftu npou3BOIHYIO (QYHKIIHH .
L Ne 1l cp

S: Ilpon3BoaHast caokHOM (pyHKIUN (Sin Sx) =
.. 5-cosx

_. 5-cos 5x-sin 5x

- —5-.cosx
- —5-cos 5x
+: 5-cos 5x
.. —cos 5x

I: Ne 12 ¢p

’
S: IIpou3BoOAHAs CIOXKHOM (QYHKIIUH (sin 7x) =
- 7 -cos x

_. 7-cos 7x-sin 7x

. —7-cosx

- 7-cos 7x

+- 7-cos 7x

. —cos 7x

V1: HaiiTi mpou3BoAHYI0 (PYHKITUH .

L Nel3 T

o 2
S: IIpousBoaHast GyHKIIMH y= sm(x +1)

_. x-cos(x’ +1)

HUMCCT BHU. ..

4. 2x-cos(x” +1)
_. cos(x’ +1)

_. —2x-cos(x’ +1)

I:Neld T

_ 5[
S: IlpousBoanast pyHKIUU YE=NSIMXY pveer BHL. ..
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_./cosx

5.sin% x
———.COoSX
l_ COS X
4.9 Rsin® x
1
3 JYsint x
I:Nel5T

— 7103
S: IlponsBoanast pyHKIMU YENIEX pveer BH/I...

__\7/—ctg3x

3
v
\\cos? x

1
{tg*x -cos’ x
10

7 tg’

.10 cos’x

3
7

+

V1: HaiiTi npou3BoAHYI0 (PYHKITUH .
I: Ne 16 cp

S: Tlpouseoanas GpyHKIUK (cos 7x) =
.. 7-sin x

_. 7-cos 7x-sin 7x

. —7-sinx

- 7 -sin 7x

4. —7-sin7x

.. —sin 7x
I: Ne 17 cp

S: IIpousBoaHas GyHKIUU (COS 9x ) -
. 9-sinx
- 9-cos 9x -sin 9x
. —9-sin x
. 9-8in 9x
4. —9-sin 9x

_. —sin 9x

V1: Haiftu npou3BoHYyI0 (QYHKIIVH .
[: Ne 18 ¢cp

HUMECT BUL. ..

UMECT BUL. ..
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S: BBIUKCIHUTD (ctgx ) -
1

- sin’ x
1

- cos’ x

- sin 2x

[: Ne 19 ¢p

/
S: Beruuciauts (tgx)
1

- sin® x
1
+: cos’ x
1
. cos’x
1
- sin’x
1
- sinx
1
-: COs2x

V1: I'paduxmu.
I: Ne 20 cp

S: I'padmkn kakux QyHKIHI H300paskeHbl HA PUCYHKE?
-: CTeneHHbIX

+: [Ioka3arenpHbIX

-: Jlorapupmuueckux

-: Tpuronomerpuyeckux

-: 'unepOonnueckux
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[: Ne 21 cp

S: I'padmkm kakux QyHKIIUH N300paKeHBI HA PUCYHKE?
-: CTerneHHbIX

-: [Toka3zaTenpHBIX

+: Jlorapudmuyeckux

-: TpuroHoMeTpuIecKux

-: 'mnepOomuaeckmx

V1: Beruuciauts npenessi .

[: Ne 22 ¢cp
lim &
S: Beruncnuts npenen 0 sin 2.x
-4
0
0
3
L2
2
.3
3
+: 5
2
.3
I: Ne 23 ¢cp
lim &2
S: Beruncnuts ipegen 0 sin 3x
-7
- 21
3
.7

Y.‘

[=]

Y

D=za<l
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V1: Touku paspsiBa .

I: Ne 24 cp
1

ey
S: Hucio Touek pa3pbiBa QyHKIMH x(x+3)
3

12

paBHo. ..

+ ..

1
O =

I: Ne 25 ¢p
1

q Y M —D(x-5)

UCJIO TOYEK pa3pbiBa PYHKIIMH

+ 1

g
2
13
-1
-0

V1: YcranoBute COOTBETCTBHUE.

I: Ne 26 cp

S: YcranoBuTe COOTBETCTBHE:
Cnesa:

1) ¥ >0 Ha unrepsae (a;b)

2) ¥ >0 na nurepsane (a;b)

3) ¥" >0 ya unrepsane (a;b)
Cnpaga:

1) rpadux pynkiuu Beime ocu OX

2) y Bo3pacTaeT Ha uHTepBaie (a;b)
3) y Ha unTepBae (a;b) BbIMyKIa BHU3

I: Ne 27 cp

S: YcraHoBuTe COOTBETCTBHE:

Cnesa:

1) ¥ <9 na unrepsane (a;b)

2) 7Y <0 yq uHTepBae (a;b)

3) V< 0 ha uHTepBaie (a;b)

Cmpaga:

1) rpaduk pynkuu HIOKE ocu OX

2) y yOsiBaeT Ha uHTEpBasIe (a;b)

3) y Ha uHTepBaJie (a;b) BBINTyKIIa BBEpX

V1: Ykazats Bup rpaduka.

paBHoO...
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I: Ne 28 cp
S: Vxkaxure Bun rpaduka GyHKINH, 1711 KOTOPOH Ha BCEM OTpe3ke [a;b] 0JHOBpEMEHHO BbI-

y>0, y<0, y">0

IMOJIHAIOTCA YCJIIOBUA

yu
al
]
: %
0] a b
yn
:—/i
0] a b x
ylh
AN
: S
0 a b x
y.ﬂ.
0f a b ;;
+ ( BepHo):
I: Ne 29 ¢cp
S: Vkaxute Bua rpaduka GyHKIHH, 1715 KOTOPOI Ha BCEM OTpe3Ke [a;b] OAHOBPEMEHHO BbI-

’ "
IMOJIHATOTCSA YCJIOBUS: y = 0’ Y= 0’ y< 0

Hesepno:
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Fu
:”\
: L
0 a b x
Hegepno:
}le
o a b3
Hegepno:

V1: YcTtaHnoBUTE COOTBETCTBUE.

I: Ne 30 cp
S: YcTaHOBUTE COOTBETCTBHE:
Cnena:

1Y <0 Ha UHTEpBae (a;b)
)Y~ 0 Ha uHTepBaie (a;b)
3) ¥ >0 ya urrepsane (a;b)

4) "<0 Ha UHTEpBae (a;b)

Cnpasa:

1) y yOriBaeT Ha unTepBasie (a;b)

2) y Bo3pacTaeT Ha uHTepnaie (a;b)

3) y Ha unTepBaie (a;b) BbIMyKiIa BHU3
4) y Ha unTepBae (a;b) BbITyKiIa BBEPX

I: Ne 31 cp
S: YcTaHOBUTE COOTBETCTBHE:
Cnesa:

1Y ">0 ya uHTepBae (a;b)

2) Y < 0 ha uHTepBane (a;b)

3) ¥ <0 ya unrepnare (a;b)
Crpasa:

1) y Ha unTepBae (a;b) BITyKJIa BHU3

2) y yObIBaeT Ha uHTEpBase (a;b)
3) y Ha uHTepBaJe (a;b) BbITyKIJIa BBEPX



18

2 9TAIl - YMETDH
KoMmieKT THIIOBBIX 32124
3amaya Nel

1. Haiitu nuneiincle komOunauun matpuu: a) A - C +B; 6) 5A + 3B - 7C, ecau:

3 7 4) 1 0 2 f4 2 :1)
.4=( |,3=f ],r=! J
1 5 2) |6 4 3 b7 3 5

2. Haiitu A-B, ecnu:
a) 1=( —4}3:!’1 i]
6 9 e
e e 3)
Byid=|lo9 o -3t ={1f.
o I 2

3. Beinonuure AeiicTBHA HAJl MATPHLIIAMMK:

1 1 5 3 4 1 3 TELE
5-1—1ﬂ1+5ﬂ-( ]
1

01 31
2 0 L3 1 -4

=a T
L
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3amaya Ne2

1.1 Beluucnure onpenennuTesb 3 MopsaKa, UCHOJb3ysl METOA TPEYTOJbHUKOB U METOJI Pa3JIOxKe -
HUS TI0 DJIIEMEHTaM CTPOKH (CTOJIONA).

1.2 TlpuBenuTe MaTpUIly K CTYIIEHYATOMY BHJY C IIOMOIIBIO 3JIEMEHTAPHBIX PEoOpa30BaHUM.
1.3 BeinmonuuTe A€MCTBUS HaJ MaTpULIaMHU.
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Bapuant No |
it 1 =1 1 2
1'1'149 l'z'zlsﬁ
i 8 2 4 =3 1 =2
-1 @ 2 1
wiieddin 2 3
3 4 1ZVf1 5 3 4 1 3 S Bod
l'}'215-2-101+50«[013]J
6 4 1)J12 0 1 3 1 -4
Bapuant Mo 2
(-4 7 5
21|22 '3 223 -1 2
I 2 1 o & 1
B P S 15 ¢
-1 6 7
f1 3 4
2 0 1 1 0 3
2302 101 3 1 4 1
S L e T el
-1 0 2 2 1 5
.2 1 3]
Bapuant No 3
3 1 3 2 4 0
3Ly 3 3215 3 1
S Ce
1 -1 2
1 3 4 1 =3 4 1 5 2
2 7 1 3
33./]§ 1 4 2 1 0 214|1 =6|
0 1 2 11
2 1 4)\3 1 5§ 7 2 0
3amaya Ne3

[ana cuctema nuHEHBIX ypaBHeHUH. Pemte ee 1) metomom Kpamepa; 2) meronom ["aycca.



2x, +x, +3x, =17,
L1 3 2x, 4+ 3x, +x; =1,

3oy +2x, + x5 =6

dx; —x,+xy =12
1.3 §x, +2x, +4x, = 6,

Sxp+x, 42w, =3

1.5
J3.‘r, —2x, +4x; =12,
| 3x; +4x, —2x, =6,

2y, —x, —xy =

Jh‘r. + 3x; — iy = —4,
1.6

X +xy —2xy =2,
| 4x) + x5 —3x3 = =5;

1.7
dx; +x, —3x, =%,
X 4+ X, —Xy =—2

3]"_ +3.T_1 —fh.".":_ = lE._

| 2y + 322 + 425 =33,
1.3 <: ?.'I.'| — 5.1': = 34.

| 4x, +11x, =3%,

1.9
J 2x; 4 3x, +4x, =12,
TI| —SI: —11'1 = —33.

| 4y + xy=-T,

X) + 4.'!': — X3 = L‘I.._
Sxa +4x; =-20,

3x; —2x, +3x; =20

L10

1.11
J 3xy —2x, +4x, =21,
Axp +dx; —2xy =9,

|ZI| — X3 — x3 =11k

J3.'I.'| —2.1:': —5.1'-.\,
1.12.2x, +3x, —4x, =12,

| X —2x, +3x, =1

1.13
J‘II|— IJ—'II: =19,
2x;— x:x+2x; =11,

| X4+ Xy 42xy =18

[2x, — x5 +2x5 =0,
1.[4-!4.1'| + 1y +dxy; =6,

| x4+ x,+2x;=4;

L.15
JEI|— I:—EI;=H.\,
X+ X3 +2x;=11,

4x) + X2 +4xy =211;

2y, — xy—dx;=-9,
X, +3x, + x, =M,

1L.16

3xr +dx, +2x, =15

1.17

2xp — x3—3xy =1,

iy +4dx: +2x5 =1,
Xy +3x, 4+ Xy =%

£y

—3x +3x; +bxy; =4
ix, +

I — 4x, —2x, =%

1.18

X, + Xy =—d,

1.1%9
3+ w4 xy =4,

—3xy +3x, +6x,; = 36,

x —4x, —2x; =1,

[3x, — xp+ x5 =-11,

llﬂ{ix: + x,+2xy =8,

I x +2x, +4x; =16

1.21

JEJ, +3x. 4+ x; =4,
1.22:2x, + 3, +3x; =0,

3 +2x, 4+ x; =13

3amgaua Ned
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1. To xoopammaram Touex A, B, C 118 ykasanHBIX BEKTOPOE, HaiimnTe:
) KOOPIHHATE BEKTOPOB d, b, &

6) Moayie sekTopa  d, b

B) CKANAPHOE NPOHIBEAEHHE BEKTOPOS d M b

I') Yron Mes1y BEKTOpaMu d | b

-
1) BEKTOPHOE NPOHIBENEHHE BEKTOPOR d W b
€) NI0IAAE NAPANIENOTPAMME, NOCTPOEHHOND HA ITHX BEKTOPAx

-+ T =+ T =
W) CMELIAHHDE MpOH3BETEHHE BEKTOPOE [ﬂ = b J =C, rge bh=r¢
'1} 00LEM Napannenenynens, NocTpOeHHOM Ha ITHX BEKTOPAX.

Ne papuaHTa
A B C i b
1 (4:6;3) (-5; 2; 6) (4; -4; -3) ACE — AC AE
2 (4;3;-2) i-3;-1; 4) (2;2:1) SAC+CB AB
3 (-2;-2:4) (1:3:-2) (1:4:2) [ 2AC —3BA BC
4 (2;4;,3) (3;1;-4) (-1:2;2) | 2BA—7AC CB
5 (2:4; 5) (1;-2;3) (-1:-2:4) | 4AB + 4AT BC
6 (-1;-2; 4) {-1; 3, 5) (1;4;2) IAC — 4BC AB
3amaua Ne5
3ananme 1.
Hana npamas Ax+By+C= 0. Cocraenm: ypaBHeHHe NpAMOil, npoxonsweii uepes

3ananuyo Touy My 1) napannensno ganmnoil npasmoii; 2) nepnedanKyIspHO JaHHONH TPIMOil.
Japanne 2.

Ina npasex Ax + By +C= 0 wAyx+Byy+C) = 0 naiitn ux Bzaumuoe pacnonoxenne. B
CIyHae WX NepecedeHnd HANTH Yol MeXIy HHMH, B CIy4Yae X NapaniensHOCTH - PARcCTOAHHE.
Janamme 3.

Jlanel BepuIMHEl TpEYTONLHHKA ¢ Koopauuatamu (A, Ap), (B, Bi) u (C, Cy). Haiith ypasnenns
BEICOTEI H MEIHAHEI ITOMD TPEYTONLHHKD.

Hexoauee nannke ans pemwenna saaanmii 1, 2, u 3 g38Te 13 TAOMMLIEL

e AlB|C M, A, B, |C, |A: |B. |G, M,
E-E]]H-E.'IITE

1 L2 s [3-1]s |3 [t |2 [-1 {1 {1
2 2033 (23200 o [6 |2 [12

Jananue 4. Heeneaosars # NOCTPOHTE KPHBYIO BTOPOTO MOPAIKE,
= 5x°- ' +day+2x- dy+1=0
2x° #2y = 2xy- 2x- 2y +1=0
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3amaya Ne6
Brisscaure, sBisieTcst i QyHKIMS, 3ajaHHas B Ta0IHIIE, YETHON WM HEUETHOM.

Ta6JlI/ILIa- HccnenoBanue (I)YHKI_II/II/I Ha YETHOCTH/ HCYETHOCTH AJI UHAUBUAYAJIBHOT'O BapHUaHTa.

Ne DOyHKIMS Ne DyHKIMS Ne DOyHKIMS
. sin? x
1 | y=x"-cos(3x) 2 | Y=x’sinx 3 ve Wiy
4 | y=x"-cos(6x) 5 | Y=x>+sinx 6 | y=x"+cos(3x)
7 1 Y=X*(1 +x3)"? 8 | Y=x-2x’+4x’ 9 | y=x"-ctg(2x)
10 | y_Y/(1+x)(1-x) 11 | y=x"+sin(7x) 12 | Y=xtgx

13 Y:W3/(1 +x)(1-x7) 14 | Y=xsin x 15 | Y=x’tgx

16 | v YA +x)*(1-x) 17 | Y=sin® x/(1+x) 18 | Y=x’sinx

19 | y=x"+cos(6x) 20 | Y=x’+cos x 21 | Y=log((2-x)/(2+x)
22 | Y=(1+x)**+(1-x)*" 23 | Y=x’cos x 24 | Y=x’tgx
[Tpumeuanue: Ne - HOMep BapuaHTa.
3agaua Ne7
Haiigute mpenesnsl OTHOIICHUS MHOTOYJICHOB MPH X—>0 B X—0

1 2 3 4 5 6 7 8
(2x-7)? 7x°-6 (1-2x)* | (4x-3)* | (5x-1)° 8x2-2 (4+2x)* 6-8x”
(4x-2)? 2-3x? 5-2x* (24+3x)* 443x* (3-5x)? 3x*+4

(4x+5)*

9 10 11 12 13 14 15 16
8x*+3 (4x+6)* | 3x%-5 (7x+2)* | (4x+3)* (6x-3) 5x%-2 (3x-5)
(1-2x)* | (3-2x)* | (2x-1)* | (4-2x)° 4x3-2 (x+2)* (2x+5)* (4+x)*

17 18 19 20 21 22 23 24
(2x+5)* | (3x-1)* | 2x+3)* | 3x’-5 (3x-4) 5x2-2 (5x-1)? (6x-3)

(3x-4)* | 2x*+3 5x%-2 2x%-6 2-4x* 7-3x (4x+1)* 4x+2
3anaga Ne8

Haiinure mpousBoaHbIe MATH (DYHKITHI.

Howmep 3anaumn
Bapuant 1 2 3 4 5
5
1,917 |5, Ix ¢/ arcsin(Inx) e* sinx tg’ x>
4 cos’x+ ‘
2,10,18 752 Vx %/x_s +In tg(x/2) e*arcsinx xctg(e®)
In(cosx)
4\/_3 7 x S22
3,11,19 ox* VX 1/—5 COSX e*arccosx sin“x
X
1
4,12,20 52 (/x_6 s A lg(arcsin2x) e*cosx tg*(ctgx-2)
VX
43 3 arctg(Inx)+ .
5321 | o4 Hingarotex) e'cosx s
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4 x3
6,14,22 _2 In(tg(x/2 .
352 \/; iy (ta( 7)) e*arctgx x arcsin’® x
7,15,23 4 arctg(x)+
6x Y S Jn(x>+5) | lg(x)*arccosx cos’2x
X
8,16,24 sf 2 5
2x? Vat 3/ In’*x-In(Inx) arccos(x)* e* | arctg®(x’-
3)
3anaya Ne9

OyHKIMS U3IEPKEK MPOU3BOICTBA MPOAYKIIMH HEKOTOPOH prupMoil uMeeT BUA:

C(x)=a-x’+b-x"+c-x+d

CTBa U BBIYUCIINTh UX 3HAYCHHUC IIPU x=10 .

(men.en.). Haiitu cpennue u npenenbHble H3IEPKKH TPOU3BO/I-

Tabmuua. Kosdounuents! pyHkumum

U3JIepIKEK.
Ne |1 2 3 4 5 6 7 8 9 10 |11 |12
a |01 (02 (01 02 (01 |03 ]01 |02 04 (02 |01 |05
b _21’ -1,30-1,2]-1,3(-1,2|-1,3 _21’ -1,30-1,2]-1,2(-1,2|-1,3
c |5 6 5 6 5 6 8 4 3 4 5 6

d 200|250 | 300 | 230 | 240 | 210 | 200 | 200 | 230 | 240 | 235 | 260
Ne |13 |14 |15 |16 [17 |18 |19 |20 |21 |22 |23 |24
a |02 (03 (01 02 (0502 ]03 0,1 |02 ]03 02 0,1
b _21’ -1,30-1,2(-1,3(-1,2|-1,3 _21’ -1,30-1,2]-1,2(-1,2|-1,3
c |5 6 5 4 5 6 5 4 3 4 5 6

d 200|250 | 300 | 230 [ 240 | 210 | 200 | 200 | 230 | 240 | 235 | 260

3agaua Nel0. Haiiaure Hynu ¢pyHKimu (Touku nepecedeHus rpaduka ¢pyHkuuu ¢ ocbio 0X),
KOODPJMHATBI 9KCTPEMYMOB M TOYKH Mepernba GyHKIum y=a,x +a;x* +ax+a;
[TocTpoiiTe Ha 0AHOM pUCYHKE rpaduku (PyHKIIMU U BCEX €€ MPOU3BOIHBIX.

Ta6mmia. Koaddurnmentsr moauHoMma.

Ne 3 4 5 7 8 9 10 [ 11 |12 [ 13 |14 |15 |16 |17 |18 [ 19 |20 [ 21 |22 |23 | 24
ay 1 -1 1 1 1 -1 -1 1 1 -1 -1 1 1 -1 -1 -1 1 1 1 1 -1 -1
a 1 1 -1 2 2 2 -2 1 -1 1 1 -1 1 -1 1 -1 1 1 -1 2 -2 2 2
a, 2 |2 -2 -8 -8 8 8 -12 |-12 | 12 [ 12 | 20 [-20 [-20 |20 6 6 -6 -6 -3 -3 3 3
a3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3amaua Nel 1. [IpoBeaure moiHOE Hccieq0BaHne GyHKIUN U IOCTPOiiTe ee rpaduk.

Ykazanus K 3agaue 7:

1) uzyuure matepuan ni. 8.8 u 8.9 yuebnuka [2.1 |;
2) uccrnenoBanue GpyHKIUU 0POPMHUTE MO CTaHAAPTaM;
3) moctpoiite rpaduk QyHKIHH.

Tabmuua. [TomHoe uccnenoBanne QyHKIUN

1 2 3 4 5 6 7 8
X 2x  (x1+3) X 2x X X 2x 3x
(x+2)(x-3) (x-2) 2(x+1)(x-5) (x-3) (xt4) | (x-2) (x+3) (x-2)(x-5) (x+1)(x+4) (x+2) (x+1)
9 10 11 12 13 14 15 16
2x 3x 4x X X X X X
(x-5) (xt1) | x-D)(x+4) (x+2)(x+5) x+4)(x+1) 2(x-60)(x+1) | S(x+D)(x+3) | (x-1) (x+1) | 3x-4(x+1)
17 18 19 20 21 22 23 24
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3x

X

(x-2)(x+3)

(x-2) (x+3)

2x

3x

2x

2x

X

3x

(x+4) (x-5)

(x-5)(x+3)

(x+2)(x-6)

(x+5) (x+1)

(x-7) (x+1)

(x-3)(x+4)

3amaua Nel2. OnpenenuTs ONTUMAIBHOE JIJISl IPOU3BOAUTENS 3HAUEHHE BBIITYCKA Xo, IPU

YCIIOBHH, 4TO BECh TOBAP Pean3yeTcs Mo (pUKCHPOBAHHOM IIEHE 3a eIMHULY © 1 U3BECTeH BU

(bYHKINU H3/IepIKEK

C(x). C(x)=a+b-x+c-x°

Tabnuna. Kosdbdunnentsl QyHKINN U3EpKEK U I[ICHA 32 STUHUILY.
No |1 2 3 4 5 6 7 8 9 10 | 11 | 12

a 9 10 | 11 é 9 10111121319 10 | 11

b 3 2 4 5 6 3 4 5 6 2 3 4

C 1 1 1 1 1 1 1 1 1 1 1 1

p 15114 | 16 ; 181511617 |18 |14 | 15| 16

Ne [ 1314|1516 17|18 1920 |21 |22 (23|24
a |12|14(8 |9 |10|11|12|13[14|15|8 |9
b |5 |6 [2 |3 |4 |5 |6 |2 |3 |4 1|56
c |1 |1 |1 (1 (1 |1 |1 |1 |1 |1

p [17]18|14|15|16|17 |18 |14 | 15|16 |17 18

3anaga Nel3. Haiitu HeonpeaeneHHbIe HHTETPAJIbI, HCIIOJIB3Ysl METOJL PA3JI0KEHHUS

1. J(apx+a;x+ay)dx
[((1-2)/2)%dz

2. J(asxta;x+ay)dx
[cos(2x) -dx/(sin’x-cos’x)

3. [((1-z)/z)%dz
[dx/(sin’x-cos’x)

4. Jdx/(sin’x-cos’x)

AR AL

5. J.(30X2+3.1X+az)dx

[dx/(x*+3)

6. I((1-2)/z)dz

Jax/ V8 =%

7. J(aox*+aix+ay)dx
[dx/(x*-6)

8. f(aoxz+alx+a2)dx

Jax/ V8 =%

9. J((1-2)/z)*dz
[dx/(sin’k-cosx)

10. J(agx>+a;x+a,)dx
[x(x+a)(x+b)dx

11. J(agx>+a1x+a,)dx

[((1-z)/z)%dz

12. [((1-2)/z)*dz
[dx/(x*+3)

13. J(apx*+a;x+a,)dx
Jtg?xdx

14.

[((1-z)/z)*dz

I((\/;_\/;)z/\/a)dx

15. [(1-2)/2)*dz
[2*e*dx

16. _[ (30X2+31X+az)dx
[27e*dx

17. [((1-2)/z)*dz

[dx/(x?-6)

18. [(1-2)/2)*dz

Idx/\j4+x2

19. J(ao x, +aix+a,)dx

Idx/\/4+x2

20. J((1-z)/z)*dz
[x(x+a)(x+b)dx

21.[((\/;‘\/;)2/‘/5)@

[((1-z)/z)%dz

22. [(apx*+ax-+ay)dx

I(\/;“)(x-‘/;

+1)dx

23. [((1-z)/z)*dz

[tg’xdx

24, Jax/ VA + X’

+1)dx

3anaua Nel4. HaiiTi HeonpeieneHHble HHTErpalbl, UCIOIb3Ys METO 3aMEHbI IEpeMEHHOH (B
CKOOKax yKazaHa peKOMEH/yeMasl II0/ICTaHOBKA)

1 V- lge =vr-ly

dx

2 -[Jf [x=1/]

3 Jx “x_7dx; [t=

x-=T
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j# S KOV =V =T
N IX\3/x+1 dx t:3\/x+1
If . Ifj;% i 6 KVTHlgx
; [t ] ; [t ]
xcdx \/3 x+1

A x+1 [t:'\/x+1] VX [X_l/t] j \/;Cfcg\)/; . [tzg/;]
x—1 x-1 J' dx cos xdx
7 V¥ lag =V = —gosxdr
ch(dx * [t ] \/;‘5“\‘/; : [t=4\/;] 9 1+Sil’12 X :
Vx+l1 [t= Vx+1 ] dx [t=sinX]
e’ +1 . [X_ ll’lt] J‘L
\/;4"\‘/; . [t: % ]
J- dx 1 |x Vx+1 dx = Vx+1 cos xdx
10 e*+1 . [X_ ll’lt] dx \V 1+Sil’12 X :
xdx [t=sinx]

N x+1 : [t:\/x+1]

Vx+1 [t:\/.x+1]

fx3 x+1 dx t:3\/x+1

15 Jx(3x%-5)° dx;

2
J‘ \/cos.Ld; 14 [V4=X 4x;  [x=2sint] [t=3x-5]
13 I+sin”x ; [t=sinx] cos xdx Ax+1 Vx+1
@ T Ao =
TSI X [t=sinx]
e+l . [x—Int]
> 3/
—:OS x“;x 17 V4% 4x; [x=2sint] 18 [x gy =
VI1+SIN“~ X . r4—q
; [t=sinx] IX3/x_|_1 dx t=31/x+1 \3/x+1
xdx

Vx+1 . [tz\/.x-l‘l]

IX3\/x+1 dx t:3\/x+1

20 IX3\/x+1 dx t:3\/x+l

3/
21 fx x+1 dx t=

[X_l/t] J‘ dx 3/x+1
cos xdx e+l .
T ; [x=-Int] dx
\/1+Sln2 X : [tzsinx] (xz_az e
; [x=1/t]
2
22 [V4-X" gy [x=2sint] '[ d
23 e +1 .

I \/xjxj s [x=1/1]

; [x=-Int]

x VX =lgg =vr=1y

J dx
[ 2 2
24 XX —a [x=1/t]

jdx
e’ +1 .

; [x=-Int]

3agaua NelS. Halitu HeonpeieneHHbIE MHTErpajibl, UCIIONb3YsI METO/ HHTETPUPOBAHUS 110 Ya-

CTsM.

J. In xdx

jx sin xdx

J. x’e“dx

I arctgxdx

J. x’e“dx

jx sin xdx
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4 jxsinxdx 5 Iarctgxdx 6 I x” In xdx
'fxz In xdx jxsin X c0s xdx Ixze’“dx

. Ilenxdx g Ixsinxcosxdx 0 Ixsinxcosxdx
j In xdx J xarctgxdx J xsin xdx

10 Ixz In xdx

j e” sin xdx

1 Ixarctgxdx
jsin(ln x)dx

1 Ixarctgxdx
sz In xdx

13 Ixz In xdx

14 Ixsinxdx

15 Ie" sin xdx

j arcsin xdx j sin(In x)dx j xarctgxdx
16 [arcsin xdx . [arcsin xdx 18 [(x/en)ax
j (x/e")dx j e sin xdx [ arctgrax
1 [(xreyax 20 [ e sinxdx 21 [xrenyax
[ tnxex [(x/e)ax j xarctgxdx
’ j (xdx/sin’ x) 2 I(x/ex)dx 24 j xarctgxdx
[xerax [ e /5in” x) [arcsin xdx

3agaua Ne6 HapucyiiTe npsMoyroibHbINA TpeyroiabHUK ¢ BepmrHamu B Toukax O (0;0), A (a:0),
B (0, 8). MUcnionw3yst onpeneneHHb HHTETPal, BRIBEAUTE (HOPMYITy TUIOMIAIN MPSIMOYTOIBEHOTO
TpPeyroJbHUKA.

3agaua Nel7. Hapucyiite TpeyroiabHUK HNPOU3BOJIBHON (POPMBI, PACIOJIOKHB €ro BEpIIMHBI B
toukax Ai(ai;0);Ax(az; 0); B(0; 8). Ucnons3ys onpeneaeHHbI HHTETpal, BeIBeAuTe (Gopmyiry
IUIOINAM TPEYTOJIbHHUKA MIPOU3BOIBHON (DOPMBI.

3agaua Nel8. Hapucyiite yetBepTh Kpyra paguyca R ¢ nentpom B touke O(0;0). Mcnonb3ys
OTIpeNIeICHHBId HMHTETpall, BbiBeauTe (opMyny Imom@aan kpyra (YpaBHEHHE OKpYKHOCTH

2, .2 2
X' +y =R )
3agaua Nel9. Vicnonb3yst onpeieneHHbII HHTETpall, BHIYMCINTE IUIO0IA/lb, OTPAHUYEHHYIO KpH-
BOi y=Inx, ocbto OX u mpsimoii x=e. Hapucyiite ueprex.
3agaua NelS. Beruncauth miomaas CErMeHTa, OTCEKaeMOoro npsiMon y=3 - 2X oT napadoJbl y =
2 .
X", Hapucyiite yepTex.
3agaua Ne20. BorumciauTh Wiomans Mexay Kpusoit y = 1/x* u ocero OX, pacnonararonryrocs
BIIpaBO OT JuHUM X=1. Hapucyiire ueprex.
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3OTAIl - BJAJAETH

Tunosbie 3agauu

Bapmuanr 1

Yacts [

—— X=—-—
1) HaiinuTe 3HaueHNE BBIPAXKEHUS 2x+1 pu 9.

V17 ]
3

A. B. 3
4
X=—=
b. 1 I'. mpu 9 BBIpa)keHHE He MMEET CMbICIIA
A
N=—
2) U3 popmyiibl MOIITHOCTH t Bripasure paGory A
a=M a=N A="L
A4 b. t B. N r.4=M

3) Cpasnute a’u a’ , ecu u3BecTHO, uTo 0 < a <I.
A. a%a’ b. a> a’ B.a’=2a’ . JIns cpaBHEHHMS HE XBATAET JAHHBIX.

4) Jlns OWONOTHYECKON ITadopaTOpuy KYNMUIM ONTHYECKHA MHUKPOCKON , KOTOPBIA JaeT
BO3MOXKHOCTh Pa3jIMuUTh OOBEKTHI pasMepoM 10 2,5 ‘107 cM. Beipasure Ty BENIWYMHY B MHJI-
JTUMETpax.

A. 0,0000025 mm.  B. 0,000025 mm.  B. 0,00025 mm.  T. 0,0025 mm

5) B nByx 6mOnmoTekax ObUIO OJMHAKOBOE KOJIHMYECTBO KHHUT. Uepes roja B mepBoi OMOIMOTEKE
YHUCI0 KHHUT yBenuuuiaock Ha 50%, a Bo BTOpo#- B 2 pa3a. B kakoii OMOIMOTEKE KHHUT CTallo
Oonbie?

A. B mepBoii bubnuoreke

b. Bo BTOpOIi OnbIHOTEKE

B. Kuur ocranocs nopoBHy

I'. Jlns oTBeTa He XBaTaeT AaHHBIX
6) VYmpocrture Beipaxenue (a —4)* —2a(3a—4).

A. -5a’+ 16
b. -5a’+8a-16
B. -5a*’+8
I -5a°+8a—-4

7) Kakoe U3 TaHHBIX BBIpKEHUN HE PABHO ?

Js J15
ANI63 g 12 B.

< Bl

5
2
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a’ +3a

8) CoxpaTuth npobp 9~ a’
OrBer:

9) Pemmrte ypaBHeHHE 3X° +X =0

OrBer:
10) Bpruuciaute KOOpAUHATHI TOUKU NEPECEUEHMSI IPSIMBIX
2x +3y=-12 u 4x—-6y=0.

OTtBeT:

11) Benocumneauct ot o3epa A0 AEPEBHU €Xall CO CKOPOCThIO 15 km/4, a 0OpaTHO — CO CKOpO-
CTBIO 10 xm/4. CKOJIBKO BPEMEHH YIILIO Y HETO Ha JIOPOTy OT 03epa J0 JAEPEBHU, €CIIM Ha
BECh IyTh TyJla K 00pPaTHO BEJIOCUIIEIUCT 3aTpaTtui 1 u?

ITyctb X 4 — BpeMs, 3aTpauy€HHOE Ha I0pOry OT 03epa 10 AepeBHU. Kakoe U3 ypaBHEHUI cOOT-
BETCTBYET yCIIOBHIO 3a]1a4n?
A. 15x =10(1 —x)
15 10
—+—-=1
B. x Il-x
B. 15x+10(1 —x)=1
. 1511 -x)=10x
12) Ilpu Kakux 3HAUEHUSX X 3HAUCHUS BbIpaKEHUSI 8X —2 Oosbllle 3HAYEHUN BBIPAXKEHUS
10x +1?
A. Ilpux>-1.5
b. Ilpux <-1.5
B. Ilpux<0.5
I'. Ilpux>0.5
13) Ha pucynke nzo0paxeH rpaduk QyHKIMH y
y=x"-x-6 \ 1

Hcnonp3ys rpaduk, pemunTe HepaBeHCTBO

x'—x-6>0
OrBer: g

1

_ q=
14) B reomerpuueckoi Nporpeccuu b =64, 2 | B xaKkoM ciIyuae IpH CPAaBHEHHH Hlle-
HOB 3TOM MPOrPeCcCHM 3HaK HEPABEHCTBA [TOCTABJIEH HEBEPHO?

A ba<b;
E. b, > b,
B. b, > b,
r b, > b,

15) B mpsmoyronsHoM TpeyronbHuke ABC yron C=90°, AC=4 cm, BC=7cm. Haiinute paccro-
sstHue oT Touku B o npsmoit AC.

A. 4cm b. 7 cm B. ‘/E cM T. ‘/ECM
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16) Haiigure pagnyc OKpy»KHOCTH, €CITU €€ JJIMHA paBHa 881 M.

A. 44mnm b. 22M B. 22am I'. 44m

Yacts 11

4a-9 2a
a-— | 2a—
a-—2 a-2
18) U3 ropoma A B ropoxa B, paccrosiHue mexny kKotopsiMu paBHO 300kM, BeIexall aBTOOYC.
Uepes 20 MmuH HaBCcTpedy emy U3 B B A Bblexasl aBTOMOOWIIb M Yepe3 2 9 MOCIie BbIe3a BCTPE -

TI1 aBToOyc. C Kakol CKOPOCTBIO €Xaj aBTOMOOMIIb, €CJIM M3BECTHO, UTO OHa Obuta Ha 20 KM/4
00JIBITIE CKOPOCTH aBTOOYCa?

17) YnpoctuTe BhIpaXeHue:

Bapmuanr 2
Yacts I
1) HaiinuTte 3HaueHUE BbIpaXeHUsT I+3x mpu ¥ —0.17
A 0,07 B 1,24
b. 0,7 I.opu * = —0.17 BBIPAYKEHHE HE UMEET CMBICIIA
C
c=—
2) U3 Gpopmynsl yaenbHON TEMIOEMKOCTH M BbIpazuTe Maccy M.
A M =Cc B. C B. c r. C
3) Cpasnute au a*, eciu U3BECTHO, uTo 0 < a <I.
A.a>a®> Bb.a<a? B. a=2a’ I'. I cpaBHEHUsI HE XBaTaeT JaHHBIX.

-4
4) Ilpocteiine- napa3uTel UMEIOT JUIMHY OT 1 cM 110 2-10" cm BeIpasure 1nocieaHIo0 Belu-

YHHY B MUJUTUMETPAX.
A. 0,02 mm. b. 0,002 mMm. B. 0,0002mMm. I'. 0,00002 MM

5) B aByx 6mbnmorekax OBLIO OJMHAKOBOE KOJMYECTBO KHUT. Uepes roja B mepBoii OMbInoTeke
YHCI0 KHUT yBenuumiock Ha 50%, a Bo BTOpoi- B 1,5 pa3za. B xakoii OuOGnuoTexke KHUT CTaJo
Oonbie?

A. B mepBoii 6ubnuoTeke

b. Bo BTopoii Oubnuoreke

B. Kuur octanocs nopoBHYy

I'. [lms oTBeTa HE XBaTaeT JaHHBIX
6) VYmpocrture Beipaxkenue (¢ + 5)* — ¢(10 — 3c¢).

H. -2¢*+25
E. 4¢*—10c +25
K. 4c*—5¢+25

3. 4¢*+25
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4
7) Kakoe u 1aHHBIX BbIpa)KEHUN HE paBHO 45 9

N4 2 4 245
A 95 B, 35 B. 3V5 r. 15

3a’ —6a

8) Coxpatuth Apobs 4 P-4
OrBer:

9) Peruure ypaBHeHue 3X —x>=0

OrtBer:
10) Bpruucaute KOOpAUHATH TOUKU NIEPECEUSHHSI TPSMBIX
4x + 10y =0 u 3x + S5y =25.
OrBer:

11) JIbpKHMK OT 03epa 0 JEepPEeBHHU HIEN CO CKOPOCThIO 15 KM/4, a 0OpaTHO — CO CKOPOCTHIO
12 xm/4. CKOJIBKO BPEMEHH YIUIO Y HEro Ha OOpaTHYIO JIOpOTY , €CJId Ha Bech MyTh TyJa H
00paTHO BEIOCUIICTUCT 3aTpaTui 3 9?

[Tycth X 4 — Bpems Ha 0OpaTHyto nopory. Kakoe U3 ypaBHEHUI COOTBETCTBYET YCIOBHIO 33/1a-
qu’?
A. 153 —-x)=12x
5,12
B. x 3-x
B. 15x+12(3-x)=3
I 15x=12(3 -x)
12) Tlpu Kakux 3HAUYEHUSX X 3HAUCHUS BhIpaK€HUs 3X — 4 MEHbIlIe 3HaUE€HUH BbIpaXKEeHUs
7x - 2?
. Ipux>1.5
E. IIppux<1.5
K. Ilpu x <-0.5
3. Ilpux>-0.5

13) Ha pucynke nzobpaxen rpaduk QyHKIIH
y=x"-x-6

Hcnonp3ys rpaduk, pemuTe HEpaBeHCTBO
x'—x-6<0

OTtBeT:

1

" b =81,9""3
14) B reomerpuveckoil mporpeccuu . B xakoM cirydae pu CpaBHEHUH YJICHOB
3TON IPOrPECCUU 3HAK HEPABEHCTBA [1OCTABIIEH HEBEPHO?

g b, <b,
E b, > b
K. b, > b,
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3 bs>b

15) B mpsmoyronsHoM TpeyronbHuke ABC AB = 6 cm, AC=8 cm, BC=10cmMm. Haiinure paccto-
sare oT Touku C 1o npsmoit AB.

A. 6 cm b. 10 cMm B. 10 cM I'.8cm
16) Haiiaure muomaas paBHOOEIPEHHOTO TPEYTOJbHUKA, €CJIA €0 OOKOBasi CTOpOHA paBHa |
M, a yToJI IIpH BEpLINHE paBeH 45°.

V2

1
A. 4 M2 b. 2 M2 B. ‘/E M? I.

V2
2

17) YopocTuth BeIpaskeHHE:

3x 6x—25
x—4 x—4
18) U3 ropona A B ropon B, paccrosiHre Mexy KOTOpsIMH paBHO 205KM, BbIeXaj aBTOOYC.
UYepes 15 MuH HaBcTpeuy emy U3 B B A Bblexall MOTOLUKIIUCT U BCTPETHJI aBTOOyC uepe3 1 u
nocie Bole3a. C KakoW CKOPOCTBIO €Xajl BCTPETHJI aBTOOYyC, €clM ero ckopoctb Ha 20 KM/4
OoJiblIIe CKOPOCTH MOTOLIUKIIMCTA?

Yacrs 11
Bonpocsl k 3k3ameny

1 cemectp
Mampuuybst u onpedenumenu.

Marpuiibl ¥ TMHEWHBIEC OTIEPALIMU HAJl HUMH.
YMHOKEHUE MaTpull, CBOMCTBA.
Onpenenureny KBapaTHBIX MaTPUIL: CBOMCTBA, METO/IbI BHIYMCIICHUSI.
OOpatHas matpuIa.
Panr maTtpuis!.

Pewienue cucmem nunelinpIx anzedpauyeckKux ypagHeHuil.
6. Cuctembl IMHEHHBIX aNreOpandeckux ypaBHEHUH.
7.  YcnoBus COBMECTHOCTH (HAJIWYMS PEIICHUN) U ONPENEICHHOCTH (€IMHCTBEHHOCTH pELIe-
Hus). Teopema Kponekepa-Kanemnu.
8. Meron I'aycca penieHns U UCCIIEJOBAHUS CUCTEM JINHENHBIX YPaBHEHUI.
9. CrpykTypa 001I1ero penieHus OJHOPOTHON CUCTEMbI IMHEWHBIX YPaBHECHUM.
10. KBagpartHble cucTteMbl TMHENHBIX ypaBHeHUH. Teopema Kpamepa.
11. Moaenb JIeoHThEBA MHOTOOTPACIEBON IKOHOMHUKHU. (MEKOTPACICBOM OaTaHCOBBIN aHAIIN3).

SNk W=

Ilpamwie na nnockocmu.
12. CamocrosTenbHas pabota cryaeHTa: [loBTOpeHre OCHOBHBIX MOHATHH O BEKTOpax Ha IJIoc-
KOCTH M3BECTHBIX U3 IIKOJBHOTO Kypca.
13. CkanspHOe IpOU3BEJICHUE.
14. Bektop HOpmanm, HampaBisromuii Bektop. [Ipsimpie Ha twiockoctu. OOIee ypaBHEHHE
IIPSIMOM Ha IUIOCKOCTH.
15. I'eomerpuyecknii  cMbBICT JIMHEMHOro HepaBeHcTBa. llomymiockoctn.  Beimykiieie
MHOI'OyTOJIbHUKH.
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Mamemamuueckuii ananuz. Mnosxcecmea u gpynkyuu.

16. IonstTue MHOXecTBa. Omnepanyu Haj MHOXKecTBaMU. OTOOpa)KeHUsI MHOXeCTB. MOIIHOCTb
MHOYECTB.
17. JeiicTBUTENbHBIC YKCIIA U UX CBOICTBA. YKcnoBast mpsimasi 1 MHOKECTBA HA HEH.
18. I'paHM YUCIIOBBIX MHOXECTB.
19. AOGconroTHas BEIMYMHA JIEHCTBUTENHLHOTO YHCIA.
20. IlonsTe okpecTHOCTH TOUKH. PaccTosiHMEe MEX Ty JBYMs TOYKaMH Ha MPSMOU.
21. JlexapToBbI IPSAMOYTOJILHBIE KOOPIMHATHI HA INIOCKOCTU. MeTo1 KOOpAHHAT.
22. PaccrosiHue MeXx 1y 1ByMs TOUKaMH HA IUIOCKOCTH.
23. JleneHue oTpe3Ka B JAaHHOM OTHOILIEHHH.
24. KoopauHaTel TOYKH B IPOCTPAHCTBE.
25. PaccrosiHMe MeXAy IBYMsl TOUKaMH B IPOCTPAHCTBE.
26. Yron mexny nsyms ocaMu. [lomspHble KOOpAUHATEI.
27. 3aBUCUMOCTb MEX]y JEKapTOBBIMHU U NOJISPHBIMHA KOOPAUHATAMHU.
28. KomrmutekcHble uucna U AeHCTBUsI HaJ HUMH. M300paskeHHEe KOMITIEKCHBIX YHCEN Ha IJIOC-
KOCTH.
29. Anrebpanueckasi 1 TPUrOHOMeTpHU4ecKast (POpMbl KOMITJIEKCHOTO YHCIIA.
30. ®dopmymna Ditnepa. KopHu KOMIITIEKCHBIX YHCEI.
31. Ilepemennbie BennunHbl. OYHKIMOHAIbHAS 3aBUCUMOCTb.
32. OcHoBHbIE CBOICTBA (DYHKIMH.
33. Knaccudukanus ¢pynkmmii. OCHOBHBIE dJIEMEHTapHbIC (DYHKITHH.
34. CnoxHble QYHKIINH.
35. Llenbie u 1poOHO-paAITHOHATBHBIE (DYHKITHH.
36. @®yukuuu yeTHble U HeueTHble. [leproandeckue GpyHKIMM.
37. [Iloustne 06 oOpatHOi (yHkumu. OOpaTHble TpUroHOMeTpHueckue QyHKUMH. ['paduxu
OCHOBHBIX 3JIeMEeHTapHbIX (pyHKIMiA. [Ipeobpa3oBanue rpahukos.

Ilpeoenvt u nenpepvieHocmsb YyHKuuU 00HOU HEPEMEHHOIL.
38. Ilpenen uncia0BOM MOCIENOBATEIBHOCTH. ApU(pMETHYECKHE CBOICTBA MIPEIETIOB.
39. Ilpenen dynkuuu. [Ipenen pyHkumnn B 66CKOHEYHOCTH U B TOUKE.
40. beckoHeyHO Majble BEJIMUMHBI. beckoHeuHO Gosblire BeTuYuHbl. CBs3b MEXy OECKOHEUHO
00JIbI1I0M 1 OECKOHEYHO Majloli BeMMYMHOW. OTHOIIEHUE ABYX OECKOHEYHO MAJIbIX BEJIUYHH.
41. OcnoBnble TeOpeMsl 0 npeaenax. [Ipu3naku cymecrsoBanus npenena. OQHOCTOPOHHUE NPEse-
JIBL.
42. 3ameuatenbHbIE PEAECbI.
43. 3amaua 0 HEMPEPHIBHOM HAYUCIICHUH MTPOIICHTOB.
44. HenpepbIBHOCTh (PyHKIIMU B TOUKE. TOUKM pa3pbiBa.
45. Tlpupamenne GyHKIUM U IpUpanieHue apryMmenrta. OnpeaeneHie HenpepbIBHOCTH (DYHKIIUH C
TIOMOIIBIO TIOHSATUH MPUPAIIEHUS] APTYMEHTA U MPUPAIICHUS (PYHKIHH.
46. JlokambHbIC CBOMCTBA HEMPEPHIBHBIX (DYHKITHH. Onepanny Hal HENPEPhIBHBIMU (DYHKITHSIMH.
47. HenpepbIBHOCTH JIEMEHTAPHBIX (PYHKITHH.
48. CaoiictBa (DyHKIHIA, HETIPEPHIBHBIX HA CETMEHTE: OIPAHUYCHHOCTH, CYIIECTBOBAHHE HAHUOOIb-
IIETO ¥ HAUMEHBIIIETO 3HAYCHUIA, IPOMEKYTOYHbIE 3HAUeHHSI. [ T0OaIbHBIE CBOMCTBA HEMPEPHIBHBIX

(bYHKIHIH.
2 cemecTp

Bonpocsl k 3x3aMeny
ugppepenyuanvroe ucuucnenue hynkyuii 00HoI nepemeHHoul
49. 3anmaum, NpUBOASIIKE K MOHATHIO MPOU3BOIHON. OmnpeneneHne npou3BoaHoN. O0muii MeTo
HAaXO0KJIEHUS IPOU3BOIHOM.



34

50. 3aBHCHMOCTH MEXIY HENPEpPHIBHOCTHIO U AU depeHnnpyeMocTbio GyHKIuH. Cxema BhIYKC-
JieHus Mpou3BoAHON. OCHOBHBIE MpaBUia U PepeHIInPOBAHHUS.
51. IlpousBoaHast cioxHOM U oOpartHOW QyHKUMI. [Ipon3BOAHBIE OCHOBHBIX 3JIEMEHTApHBIX
bynkimid. [Ipon3BoaHble 0OpaTHBIX TPUTOHOMETPUUYECKUX (DYHKIHHA.
52. HesBuble ¢pyHkumu u ux auddepenipopanye. [ToHATHE 0 MTPOU3BOAHBIX BBICHIMX MOPSIKOB.
DKOHOMHYECKUN CMBICI ITPOU3BOTHOM.
53. Tlonstue nuddepennmana pyakmuu. CroiicTBa quddepenimana.
54. Nuddepenunponanue GyHKIHNHA, 3aJaHHBIX TAPAMETPUUECKH.
55. Ipumenenue muddepenipana B MpuOIMKECHHBIX BEIYUCICHHUSIX.
56. Ilonstue o nuddepeHimanax BbICIINX MOPSIKOB.
57. Belpaxenue Npou3BOIHbIX Yepe3 TuddepeHiaisbl.
Ipunosicenusn npouzeoonoi

58. OcHoBHbIe TeopeMbl 0 AU PepeHITNPYEMBIX (PYHKIHUIX U UX TPUIIOKEHHS.
59. Teopemsl Poss, Jlarpanka u uX npUMEHEHHE.
60. IlpaBuno Jlomutans. ®@opmyna Teitnopa ¢ octarounsiM uieHoM B ¢opme Ileano u B dopme
Jlarpanxa.
61. Pa3nokeHue OCHOBHBIX 3J€MEHTApHBIX GyHKUMi 10 hopmye Teitnopa.
62. HeoGxomumble 1 JOCTaTOUHBIE YCIOBUS MOHOTOHHOCTU (DYHKIIUH.
63. OkcTpeMyMbl (YHKIMH, HEOOXOAUMOE YCIIOBHE.
64. JlocTaTouHblii MPU3HAK CYLLIECTBOBAHHS SKCTPEMYMa, OCHOBAHHBIM Ha 3HaKe BTOPOM MPOU3BOJI-
HOU.
65. OrtpickaHne HauOOJIBIIEr0 U HAMMEHbIIETo 3HaYeHUH (YHKUUH, TUpPepeHIpyeMoil Ha oT-
pesKe.
66. Boimykiocts @yHkimu. Touku neperuba.
67. AcuMITOTHI (PYHKLMIL.
68. OO6mas cxema riccieoBanus (PyHKIMH U TOCTPOSHHS Tpaduka.

Humezpanvroe ucuucnenue QhyHKyuii 00HOU nepemennol
69. IlepBooOpa3nas. Heonpenen€HHbIil UHTETpall U €r0 CBOMCTBA.
70. WHTerpan oT OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIMIL.
71. 3aMeHa mepeMEeHHOW U MHTETPUPOBAHKE T10 YaCTsIM B HEONPEACTIEHHOM HHTErpase. MHorousie-
Hbl. Teopema be3y. OcHoBHas Teopema anreOpsl. PaznoxeHne MHOrowieHa ¢ JEHCTBUTENbHBIMU
k03 pueHTaMy Ha JIMHEWHBIE U KBaJAPaTUYHbIE MHOXKUTEIH.
72. Pa3znoxkeHue parMOHAIBHBIX ApoOeii Ha MpocTeHIIne.
73. VHTerpupoBaHue NPOCTEUIINX PallMOHATBHBIX APOOEH.
74. VHTerpupoBaHue HEKOTOPBIX HPPALMOHAIBHBIX U TPAHCHEHACHTHBIX (DYHKIIMA.
75. 3amaum, NPUBOSAIINE K TIOHATHIO ONPEACIEHHOTO HHTETrpaa.
76. WurerpanbHas cymma. OnpenenéHHblii HHTErpajl, ero CBOMCTBA. Y CJIOBHS CYIIECTBOBAHUS He-
OIPEACIIEHHOIO UHTETpaJIa.
77. OrnpenenéHHblil MHTETpall Kak (yHKLUS BEpXHETo Ipesiena.
78. dopmyna Herotona-JIeitOnuna, e€ nmpruMeHeHue I BEIYUCIICHUS ONPEAeTIEHHBIX HHTETPAJIOB.
79. IlpubnmxEHHOE BHIYMCICHUE ONPEICIEHHOTO HHTErpaa.
80. T'eomeTrpuueckue MPUIOKEHHS ONMPENEIEHHOrO0 MHTErpaia. Mcrosib30BaHUEe MOHATHS OIpe-
JIENIEHHOTO UHTETPajia B 3KOHOMHUKE.
81. HecobcTBeHHbIE HHTErPAJIbl C OECKOHEUHBIMU MPEEIaMU U OT HEOTPAaHUYEHHBIX (DYHKLMH, NX
OCHOBHBIE CBOMCTBA.
82. Ilpu3Haku cXOAMMOCTH HECOOCTBEHHBIX UHTETPAJIOB.

Huppepenyuanvnoe ucuucnenue QyHKyuii HeCKOJIbKUX nepemMeHHbIX.

83. MHo)ecTBa B IPOCTpaHCTBE Rn: 3aMKHYThIE, OrpaHUYEHHBIE, CBSI3HBIE, BBITYKIIBIE.
84. TlonsTue GyHKIMU HECKOIBKUX MEPEMEHHBIX. DKOHOMUYECKUE IPUMEPBL.
85. Ilpenen u HETIPEPHIBHOCTH (PYHKIIMU HECKOJIBKUX IEPEMEHHBIX.
86. UYacTHble MMPOU3BOJHBIC M NIACTUYHOCTh (DYHKIMM HECKOJIBKUX NEPEMEHHbIX. DKOHOMHUYE-
CKHI CMBICII TOHATHS 371aCTUYHOCTH.
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87. uddepenimpyemblie (yHKIMH HECKOJIBKHX TepeMeHHbIX. [lomHblii muddepeniman u ero
CBSI3b C TIpHpanieHreM (QYHKIMH. YacTHBIE IPOM3BOTHBIE CJIOKHOM (DYHKITHH.

88.  IIpousBoaHbIe HESIBHOW (DYHKIHH.

89. DneMmeHTHl BEKTOPHOTO aHalM3a M TEOPUHU IOJISi: MHOXECTBA M JIMHUU YPOBHS (DYHKIMU
HECKOJIbKUX MEePEMEHHBIX, IPOM3BOIHAS 10 HATIPABJICHHIO, TPAJIUEHT.

90. BrmTyKIOCTh (GYHKIIMU HECKOJIBKUX TICPEMECHHBIX.

91. DxcrpemMyMbl (GYHKIMH MHOTHX EPEMEHHBIX.

92.  VYcnosusiii 3xkcTpemyM. Meton Jlarpamka. HanOombiree n HanMeHbIiee 3Ha4YeHUE PYHKITUN
93. . Omnopoansle ¢pyHKImU. [IpeacTaBieHre o MeToie HAMMEHBIINX KBaJpaToB.

4. METOAUYECKUNE MATEPHAJIbI, OIPEAEJIAIOUIUE ITPOLIEAYPbBI OLIEHMBAHU A
3HAHUI, YMEHUM, HABBIKOB U (MJIN) OITBITA JESATEJIBHOCTH,
XAPAKTEPU3YIOIMX DTAIIBI ®OPMUPOBAHW S KOMITETEHI[MI B ITPOIIECCE
OCBOEHHU S OBPA3OBATEJIbHOU ITPOI'PAMMBI

13TAIl - 3BHATH

Kputepun oneHuBaHus pPe3yJibTATOB TecTAa:

[TonHast BepcHsl TECTOBBIX BOMPOCOB COICPKUTCS B DIICKTPOHHO-MH(POPMAIIMOHHON CH-
creMe By3a. CTyJIEHTHI MPOXOAAT TECTUPOBAHUE B KOMITbIOTEPHOM Kilacce OIeHKa yCIEeIHOCTH
MPOXOKJICHUS TeCTa OTIpeaesiercs caeaytomei cetkoit: ot 0% mo0 29% — «HeyIoBIETBOpU-
TenbHO», OT 30% 1Mo 59% — «ymoBnerBoputenbHO»; 60% — 79 % — «xopomio»; 80% -100% —
«OTJIMYHOY.

2J0TAIl - YMETbH

Kputepun oneHuBanus pe3y/ibTATOB pellleHHs] KOMILIEKTA 3a/1a4

Onenka Kputepun
«OTIIMYHO paboTa BBITIOJIHEHA TIOJTHOCTHIO;
B JIOTHYECKHX PACCYXICHHUSIX W OOOCHOBAHHWH PEIICHUS HET IPO-
0€JI0B U OIINOOK;
B PEIICHUH HET MAaTEMATHYECKUX OIMUOOK (BO3MOKHBI HEKOTOPHIC
HETOYHOCTH, OTMIMCKH, KOTOpasi He SIBISIETCS CIIEJICTBUEM HE3HAHUS
WJIM HeTTOHUMAaHMsI YIeOHOTO MaTepraia).
«XOPOIIIO» paboTa BBHIMOJIHEHA OTHOCTHI0, HO 0OOCHOBAHUS LIArOB PEIICHUS
HEJ0CTATOYHBI (€CIIM YMEHHE O0OOCHOBBIBATh PACCYXKIACHHUS HE SIB-
JSUIOCH CTIEMATbHBIM 00BEKTOM MPOBEPKH );
JOITYIICHBI OJTHA OIIMOKA, WM €CTh JABa — TPHU HEA0YETA B BHIKIIA -
Kax, pUCyHKaX, 4yepTexax win rpadukax (€ciu 3T BUAbl padoT He
SIBJISITACH CTICIIMAJIBHBIM 00BEKTOM MPOBEPKH).
«YIOBIETBOPUTEILHO» | JAOMYIIEHO He Oojee MBYyX OMMUOOK Uiu Ooyiee ABYX — TpeX HEJIO-
YETOB B BBIKJIAJIKAX, YEPTSIKAX WIH rpaduKax, HO 00yJarOIInuncs
o0JsagaeT 00s3aTeIIbHBIMA YMEHUSMH 10 IPOBEPSEMON TEME
«HEYJIOBJICTBOPUTEILHO» | JAOIMYIIEHBI CYIIECTBEHHBbIC OIMMOKH, ITOKa3aBIIHE, YTO 00y-
qaromwuiics He o0ianaeT 00s3aTeNIbHBIMU YMEHHUSMH TI0 JTaHHOM
TE€ME B ITOJIHOM Mepe.

3 OTAII - BJIAJETD

Kputepun oneHuBaHus pe3y/ibTaTOB pellleHUs] TUIOBBIX 3a/1a4

Onenka Kputepun
KOTITHYHO paboTa BBIIOJIHEHA MOJHOCTHIO;
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B JIOTUYCCKUX paccyxcﬂeHI/Iﬁx 148 OGOCHOBaHI/II/I peH_IeHI/IH HET HpO-
0€JI0B U OIINOOK;

B pCH_IeHI/II/I HET MaTCMaTHUYCCKUX OH_II/I6OK (BOSMO)KHBI HCKOTOpBIe
HETOYHOCTH, OITUCKH, KOTOpas He SBJSICTCS CIICJICTBUEM HE3HAHUS
WM HeTIOHUMAaHMsI Y4eOHOTO MaTepuaa).

«XOpOoUIo»

paboTa BBIIOJIHEHA MTOJIHOCTBIO, HO OOOCHOBAHUS 11aroB PELICHUs
HE/IOCTAaTOYHBI (€C yMeHHe 000CHOBBIBATh PACCY)KJICHHS HE SB-
JSUI0CH CHeMaIbHBIM OOBEKTOM IPOBEPKH);

JIOMYIIEHBI OHA OINOKA, WM €CTh JIBa — TPHU HEA0UETA B BBHIKIIAI -
Kax, pUCyHKax, YepTexax Wi rpadukax (eciau 3T BUJbl paboT He
SIBJISUTMCH CHICIIUAIbHBIM 0OBEKTOM MPOBEPKH ).

«YZOBJIETBOPUTEIILHO

JOMyIIEHO He OoJiee BYX OLIMOOK WM 00Jiee IBYX — TpPeX HEIo-
YEeTOB B BBIKJIJIKaX, YePTeKaxX WK rpadukax, HO o0ydaromumncs
o0yaaeT 00s3aTeIbHBIMUA YMEHUSIMH TI0 TIPOBEPSEMOI TeMe

«HCYOOBJICTBOPUTCIIBHO»

JOTIYIIEHbI CYIIECTBEHHBbIE OLIMOKHM, TOKa3aBIINe, 4YTO 00y-
Yalolmuica He o0JyiaiaeT 00sA3aTeIbHBIMA YMEHHSIMHU 110 JTaHHOU
TEeMe B ITOJTHOM Mepe.

«3AUYTEHO»:
Xopoliee 3HaHue MPOTPAMMHOT0 MaTepuraa.

Xopollire HaBbIKU BBIMOJHEHUS TPAKTUYECKUX 3aIaHUI

Tounocts 1 000CHOBAHHOCTH BLIBOJIOB.

JlornuHoe u310K€HHUE BOIIPOCA, COOTBETCTBUE U3JI0KEHUSI HAYYHOMY CTHIIIO.
[IpaBunbHBIC OTBETHI HA JAOMIOTHUTEIIBHBIE BOITPOCHI.

1.

Nk

«HE 3AYTEHO»:
IToBEpXHOCTHOE YCBOEHHE ITPOrPAaMMHOI0 MaTepuaIa.
Heymenue yetko chopmynupoBaTh BHIBOABI.

OTCyTCTBHE HABBIKOB HAYYHOT'O CTHJISL U3JI0KEHUS.

HeTtouHble 0TBETHI Ha TOMOJIHUTEIbHBIE BOIPOCHI.

He3HaHue 3HaYUTENBHON YaCTH IPOrPAMMHOI0 MaTepuaa.
Heymenue BbAETUTH I1aBHOE, C/AETIATh BBIBOBI U 000OIIEHHUS.

A

Kpumepuu OUECHUGAHUA 3HAHUIL HA 3aueme

Kpurtepun oneHnBaHus 3HAHUI HA IK3aMeHe

Ornenka

Kpurepuu

«OTIIMYHO»

1. 'my6okoe 1 mpovYHOe yCBOSHUE POTPaMMHOTO MaTepHara.

2.3HaHKe MAaKEeTOB MPUKIAIHBIX IPOrPaMM.

3.3HaHMe OCHOBHBIX IMPHUHILHUIIOB MOCTPOCHUS MAKETOB MPUKIAMI-
HBIX IPOrpaMM.

4. 3HaHMEe OCHOBHBIX 3a/1a4 MPUKIATHBIX POTPAMM.

5. CBoOoiHOE Bia/IeHHE MTAaKETaMU MPUKJIAJHBIX IPOTPaMM.

6. TouHOCTH 1 00OCHOBAaHHOCTH BEIBOOB.

7. be3ommnb04YHOE BHITIOJIHEHUE MPAKTHUECKOTO 33 JaHHS.

8. TouHble, MoJIHbIE M JIOTHMYHBIE OTBETHl Ha JOIMOJIHUTEIbHbBIE
BOIIPOCHI.

«XOpOoUIo»

1. Xopoliuee 3HaHME MPOrPaMMHOI0 MaTepuaia.

2. HenocraTouHO NOJHOE M3JI0KEHHE TEOPETUYECKOrO BONIpOCaA
9K3aMEHAIIMOHHOTO OuIieTa.

3. Hannuue HE3HAYMTENBHBIX HETOYHOCTEH B YHNOTpeOJICHUU
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TEPMUHOB, KJIaCCUPUKAIHA.

4. 3HaHHE OCHOBHBIX [TAKETOB MPUKJIAIHBIX IPOTPAMM.

5. HenonHoTa npencTaBaeHHOr0 WILUTFOCTPATUBHOIO MaTepUalia.

6. TouHOCTH 1 00OCHOBAHHOCTE BBIBOJIOB.

7. JIorM4HOE M3JI0’KEHUE BOIPOCA, COOTBETCTBUE W3JIOKEHUS Ha-
YYHOMY CTHIIIO.

8. Herpy0as omm0ka npy BBIITOJTHEHUH PAKTUYECKOTO 3a/1aHUsL.

9. IlpaBWIbHBIE OTBETHI HA JOMOJIHUTENbHBIE BOIIPOCHI.

«YIOBJIETBOPUTEIILHO

1. IloBepXHOCTHOE YCBOEHUE TPOrPAMMHOT0 MaTepHalia.

2. HenmocTaTo4Ho MONMHOE H3JI0KEHHE TEOPETHYECKOTO BOIpOCa
9K3aMEHAILMOHHOrO OMIIETA.

3.3aTpyaHeHue B TPUBEICHUM TNPUMEPOB, MOATBEPKIAIOIINX
TEOPETUUECKHUE TOJIOKECHHUSI.

4. Hannure HETOYHOCTEH B yMOTPEOJICHHH TEPMUHOB, Kiaccudu-
Karui.

5. Heymenue 4eTko chopMyaIupoBaTh BHIBOIBI.

6. OTCyTCTBHE HAaBBIKOB HAYYHOTO CTHJISI M3J10KEHHUS.

7.'py0Oas ommnOKka B MpaKTHYECKOM 3aaHUH.

8. HeTouHble OTBETHI HA JIOTIOJHUTEIBHBIC BOIIPOCHI.

«HCYOOBJICTBOPUTCIILHO»

1. He3nanue 3HaYMTENEHON YacTH MMPOTPaAMMHOTO MaTepHala.

2. HecriocoOHOCTh NPHUBECTH TNPUMEPHI MAKETOB IMPHUKIIAJAHBIX
porpamMmm

3. HeymeHue BBIICUTH TIIaBHOE, C/IETIaTh BRIBOABI M 0000IICHNSI.

4. I'pyOble OIIMOKY MTPY BBITIOJHEHUN TIPAKTUYECKOTO 3aaHUsL.

5. HerpaBuiibHBIE OTBETHI HA JONOJIHUTEIBHBIE BOPOCHI.
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