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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

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

KOMIIETEHLIMIA

TecToBBIC 3a7aHNA

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
. 3 +5x-2
lim =.
S: Beruncauts npexen =2 X+2
-3

7
3

L Ne6cp
. 4x*-14x+6
llm—z

S: Borancauts npegen * x-3

.2
V1: Belunuciute npeaens! .

I Ne7cp



10

. 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'padukn.
I: Ne 20 cp

a1 D=a<]

S: I'paduku kakux GyHKIUI U300pa>keHbl HA pUCYHKE?
-: CTerneHHbIX

+: [TokazarenbHbBIX

-: Jlorapudmmaeckux

-: TpuroHomeTpuyecKux

-: 'unepbonuyeckux

oY
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[: Ne 21 cp

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

-: [TokazarenbHbIX

+: Jlorapupmuueckux

-: Tpuronomerpuyeckux

-: 'unepOonnueckux

V1: Beravcnuts npeaens .

I: Ne 22 ¢p

. to3x
lim £

sin 2x
S: Beruncnuts npeaen 0

_l’_ 1
| I olo®
NIW Lo o|w

% W[

=\
NS}
w
(o}
o

1g7x

lim
S: Beruucnuth npenen 0
-7

sin 3x

RN
\S]
[—

1
<N Q|w

T
|~ W[,

1
[\S]
—_

V1: Touku pa3psbiBa .
I: Ne 24 cp

[=]

Y

Dza<]
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1

a x(x +3)?

S: Hucio Tovek pa3pbiBa QyHKIMH paBHoO. ..

+

1

Y = D(x=5)

S: Hucino Tovek pa3pbiBa QyHKIMH paBHoO...

Lo+

V1: YcranoBuTe COOTBETCTBHE.

I: Ne 26 cp

S: YcranoBuTE COOTBETCTBHE:
Cnesa:

1) ¥ > 9 na unrepsane (a;b)

2) V"> 9 ya unrepsane (a;b)

3) ¥" >0 ya unrepsae (a;b)
Crpasa:

1) rpaduk pyHkunu Boime ocu OX

2) y Bo3pacTaeT Ha uHTepBale (a;b)
3) y Ha uHTepBae (a;b) BbITyKIa BHU3

I Ne 27 cp
S: YcTaHOBUTE COOTBETCTBHE:
Cnena:

1)Y= 0 Ha nHTepBae (a;b)
2) ' <0 ya unrepsane (azb)

3) Y "<0 Ha UHTepBae (a;b)

Cmpaga:

1) rpadux pynkun Huxe ocu OX

2) y yObIiBaeT Ha nuHTEpBaIIE (a;b)

3) y Ha uHTepBae (a;b) BBITyKJIa BBEPX

V1: Vkazare Buj rpaduka.
I Ne 28 cp
S: Vxkaxure Bun rpaduka QyHKINH, 1711 KOTOPOH Ha BCeM OTpe3Ke [a;b] 0JHOBpEMEHHO BbI-

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

MOJIHATOTCS YCJIIOBUA
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yn
0 a b ;
yu
of a b x
yll
!_\
|
- IS
0 a b x
FJL
0| = b x
+ ( Bepno):
I: Ne 29 ¢p

S: Vkaxute Bun rpaduika GyHKIHH, 115 KOTOPOI Ha BCEM OTpe3Ke [a;b] OAHOBPEMEHHO BbI-

’ "
IMMOJIHATOTCSA YCJIOBUS: y = 0’ y > O’ y< 0

¥
D| a b3
BepHo:
b f
=
0| a b x
Hesepno:
FJL
i_\
: L,
0| =a b x

Hesepno:
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Flk

\

o a b x

Hesepno:
V1: YcraHnoBUTE COOTBETCTBUE.

I: Ne 30 cp
S: YcTaHOBUTE COOTBETCTBUE:
Cresa:

1Y <0 Ha UHTEpBae (a;b)
2) ¥ >0 4 unrepsare (a;b)
3) V" >0 ya unrepsane (a;b)

4) Y "<0 Ha UHTepBae (a;b)

Cmpaga:

1) y yobiBaeT Ha unTepBaie (a;b)

2) y Bo3pacTaet Ha uHTepBaie (a;b)

3) y Ha uHTepBae (a;b) BIMyKJIa BHU3
4) y Ha unTepBase (a;b) BeIIIyKIIa BBEPX

I: Ne 31 ¢cp
S: YcTaHOBUTE COOTBETCTBHE:
Cnena:

1Y ">0 4 uHTepBane (a;b)

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

3) ¥ <0 ya unrepsare (a;b)
Crpasa:

1) y Ha unTepBaie (a;b) BeImykia BHU3

2) y yObIBaeT Ha uHTepBaie (a;b)
3) y Ha uHTepBae (a;b) BBITyKIa BBEpX

2 OTAII - YMETH
KoMIJIeKT THIIOBBIX 32124
3amgauga Nel
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1. Haiitu nuueiinele komOnHaumum matpuu: a) A - C +B; 6) 5SA + 3B - 7C, ecinu:
% Iy \
J=P ?4L3=P nzlr%4 21|
\

1 5 2) & 43 o 9 5
2. Haiitu A-B, ecau:

(1 —4) i
ﬂﬂ=[ LB=L—-d;

(O i PR

e s : g
0)4A=9 0 -3[B=|1

o g iy Kooy

3. Buinonuute JeiicTBHA HAIL MATPHLIAMM:

3 41 1 5 3 4 1 3 T
2 1 5(|]2 =1 0 1|+|5 0 ( )
01 3 1
6 4 1 2 0 1 3 1 -4
3amaya Ne2

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

1.2 TlpuBeauTe MaTpUIly K CTYIIEHYATOMY BHJY C IIOMOIIBIO 3JIEMEHTAPHBIX MPeoOpa30BaHUM.
1.3 BeinmonuuTe A€MCTBUS HaJl MaTpULIAMHU.
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BapuanT Ne |
S | G T
1'1'149 l.2.1|35
1 8 2 4 =3 1 =2
-1 4 2 1
w2l 1
3 4 1 1 § 3 4 1 b 5
l'1"11‘5 2 =1 0 +|5 ‘[0131]
6 4 1)J12 0 1 -4
BapuanT Na 2
(-4 7 .8
g7 Y SErs e
N gt o i
e 5 1% ¢
-1 6 7
f1 3 &)
2 0 1 1 0 3
232101 3 1 4 1
T B i T i el
-1 0 2 21 5
2z 1 3,
Bapuant Ne 3
3 1 3 2 4 0
33 3 32 5 3 1
e =4 2 =1
1 -1 2

1 3 43(1 -3 4 1) (5§ 2
2 7T 1 3
3315 1 4|2 1 I]2+l—6{ ]
1 4

0 1 2 11
a 1 5 7 2 0

3anaga Ne3
Jana cucrema nuHelHbIX ypaBHeHUi. Pemute ee 1) metomom Kpamepa; 2) metogom ["aycca.



2x, + x5 +3xy =17,
1.1 4 2x, +3x, +x; =1,

3xy +2x, +xy =6

ix, — Xy, +xy =12
1.3 ix, +2x, +4x; =6,

Sxp4x, +2x, =3

I
|

Id
5
+
-4
H
1]
|

-

1.5
J3.1', —2x, +4x5; =12,
| 3x; +4x; —2x, =,

2y —x, —x;=-4%

JHI, + 3x. — By =4,
1.6

X +xy—2xy =2
| 4x) + x5 —3x3 = -5

1.7
4x, +x, —dx, =4,

- _ . __'_r
X 4X, —x; =2,
Hyy + 3x; — oy =12;

| 2y + 52, + dxy =33,
1-8 <: ?.'I.'| — 5.1': = 34.

| 4, +11lx, =3%,

1.9

J 2x, + 3x, +4d4x; =12,
TI| —_ SI: —3\1'1 = —33.
| 4, + xy=-T;

.T|—4.T:—.'|.':=L=I.._
S5x3 +4x; = -2,

3x, —21x, 4 3x; =24

110

1.11
J Ixy —2x; +4xy =21,
Sxy +4dxy —2xy =4,

|2x| — x3— x3 =1k

J3.'I.'| —:.1:': —5.1'-.\_ =12
1.1242x, +3x, —4x, =12,

| X —idr, +3x, =-1;

1.13
J'II|— IJ—'II: =19,
2x— x:+2x5; =11,

| X+ X +2xy=04H;

[2x, — x5 + 22y =10,
1.[4-!4.1'| + Xy +4xy; =6,

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

L.15
JE.\:'— .T:—EJ:';=H.\_
X+ xXx+2x3=11,

Ax) + Xy +4x3 =21,

2y, — x, —3xg =9,
X, 03, + xy; =20,

1.16

3x, +4x, +2x, =135

1.17

2xy — x3—3xy =01,

ix; +4xx +2x5 =1,

Xy +5x, + xy =%

—3x, +3 Xy +bx; =4,
iy, + =4,

I, — 4x, —lx, =-9,

1.18

X+ X

1.19
3 4+ x4+ x5 =—4,

—3x, +3x, +bx,; = 36,

x —4x, —2x; =19

[3x, —

1..11]-!5:: + x, +2xy =8,
1iy;

Xy + x3 =-11I,

I o +2x; +4x,

1.21

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

3x, +2x, &+ x5 =1
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1. Ilo koopanuaram Touex A, B, C 1nf ykasanHIX BEKTOPOE, HafioHTe:

- T =
a) KOOPAHHATE BeKTOpoB d, b, ©

6) Moayas BekTopa @, b

-
B) CKANAPHOE MPOHIBEIEHHE BEKTOPOB d 1 b

-
r) yron Mexay BexTopamu d u b

~
1) BEKTOPHOE NPOHIBEIeHHE BEKTOPOB d 1 b
€) NAOIEIE NapanIenorpaMMa, NOCTPOSHHOND HA ITHX BEKTOPax

— -
) CMelannoe npouisenenye sextopos [d X b |- & reb = ¢

3) 00LEM NMapannenenunena, NocTpOSHHON Ha ITHX BEKTOPIX.

Ne gapHaHTa
A B C a h
| (4:6;3) (-5, 2; 6) (4:-4,-3)  |4CB-AC AB
2 (4:3;-2) (-3:-1: 4) (2;2: 1) -5AC + 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 + 4AC BC
6 (-1;-2:4) (-1:3;5) (1:4:2) [ 3AC —4BC AB
3agaua Ne5
Japnanue 1.
Hana npawas Ax +By+C= 0. Cocraeutes ypasHenne npamoil, npoxoaswed uepes

3ananuyio Touxy My 1) napannensno nannoil npamoii; 2) nepneHankyIspHo JaHHOE npaMoii.

Jananme 2.

Hna npamux Ax +By+C= 0 w Ayx + By + €y = 0 maiitn ux siaumuoe pacnonoxenne. B
CIy4ae HX Nepecevedns HAlTH Yo MERIy HEMH, B CITYYae HX NapanieisHOCTH - PACCTOAHHE,

Jananme 3.

Janm BepmHHE TPeyronkHHEa ¢ Koopauuatamu (A, Ay), (B, Bi) u (C, C). Haiitn ypasnenus
BRICOTE! H MEIHAHKI ITOMD TPEYTOILHHKA.

Hexoauwe nannse qns pemenns 3ananmii 1, 2 u 3 g3ame w3 Tabamuom,




Ne AlB|C M, A, B, |C, |A: |B.|Cs M,
E-E].'IH-EJITE

I L2 0s [3=1ls |3 {1 |2 -1 [-1 |1
2 20303 23|21 (o (o |6 [2 [12

3ananne 4. Heenenosars M NOCTPOHTE KPHEYIO BTOPOTO MOPA/KA.

=5x = ¥y eday+2x- dy+1
2x° +2y’ = 2xy- 2x- 2y +1

3amaya Ne6

=)
=0

BrisicHute, sBnsercs iu GyHKIUS, 3aJaHHast B Ta0yInLe, YETHOM MM HEYETHOM.

Ta6muia. UccnenoBanue ¢dyHKIMM HA YETHOCTH/ HEUETHOCTD JJISI MHIMBHUIYaJIbHOTO BapHaHTAa.

Ne DyHKIMA Ne DyHKIMA Ne DyHKIMA
. sin® x
1 | y=x"-cos(3x) 2 | Y=xX*sinx 3 v W)
4 | y=x"-cos(6x) 5 | Y=x*+sinx 6 | y=x"+cos(3x)
7 | Y=x*(1 +x%)"? 8 | Y=x-2x+4x’ 9 | y=x"-ctg(2x)
10 | vV d+x)(1-x) 11 | y=x"+sin(7x) 12 | Y=xtgx
13 | y_Y(1+x0)(01-x) 14 | Y=xsinx 15 | Y=x’tgx
16 | y_ (1+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=(14+x)"*+(1-x)*? 23 | Y=x’cos x 24 | Y=x'tg x
[Ipumeuanue: Ne - Homep BapHaHTa.
3anaya Ne7
HaiinuTe npenenbl OTHOMICHHUS] MHOTOWICHOB IMTPH X—© U X—()

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) 2-3%° 5-2x* (2+3x)* 4+3x° (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) 5x%-2 (5x-1)° (6x-3)

(3x-4)* | 2x™3 5x*-2 2x%-6 2-4x* 7-3x (4x+1)* 4x3+2
3amaua Ne&
Haiiaure mpon3BogHbIC TISATH (YHKITHIA.
Howmep 3agaumn
Bapuanrt 1 | 2 | | 4 | 5
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5
1,9,17 5y VX7 ¢y arcsin(Inx) e*sinx tg® x>
. 4 cos’x+ .
2,10,18 | 7,2 Vx o[+ +1n tg(x/2) ¢ arcsinx xctg(e)
7 In(cosx)
3,1L19 | g4 i/; T COSX e*arccosx sin®x?
X
1
4,12,20 | 5,2 Ux® Yy lg(arcsin2x) e*cosx tg’(ctgx-2)
VX
i 3 arctg(Inx)+ .

513,21 | ,2vx i/; +In(arctgx) e“cosx osin2x
6,14,22 _2 In(tg(x/2)) . .

3% \/; 5\/; N earctgx X arcsin’ X
7,15,23 4 arctg(x)+

6x U [ fln(x2+5) lg(x)*arccosx cos’2x
8,16,24 s 2 5

2x° Ve 3/ In*x-In(Inx) arccos(x)* e* | arctg’(x’-

3)
3anaya Ne9

DYHKIUS U3IEPKEK MPOU3BOICTBA MTPOTYKIIMH HEKOTOPOH (PUPMOI NMEET BHI:

C(x)=a-x>+b-x>+c-x+d

CTBa U BBIYUCIIMNTH UX 3HAYCHHUC IIPU x=10 .

(men.en.). Haiitu cpemaue u npeneabHble H3EPKKH TPOU3BO/I-

Tabmuma. Kosddunmentsl GyHKIINN U3TEPKEK.

Ne |1 2 3 4 5 6 7 8 9 10 [11 |12

a |01 0201 |02 |01 |03 |01 02 04 02 [0, |05
b _21’ -1,3)-1,21-13(-1,2]-1,3 _21’ -1,3)-1,21-1,2(-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 0,203 01 |02 (0,5 (02 (03 ]01 ]02]03 02 0,1

b _21’ -1,3)-1,21-13(-1,2]-1,3 _21’ -1,3)-1,21-1,2(-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

3amauda Nel0. Hatiqure Hynu GyHKIMH (TOYKH niepecedeHus rpaduka GyHKIUU ¢ ocbio 0X),
KOOPIMHATHI SKCTPEMYMOB M TOYKHM II€peru6a GyHKIHMN y=a,x +a;x> +ax+a;
[ToctpoiiTe Ha OHOM pUCYHKE rpaduku (YHKIIMHA U BCEX €€ IPOU3BOTHBIX.

Ta6mmma. Koaddurnumentsr moauHoma.

16 | 17

18 |19 | 20

21

22 [ 23 | 24

—_

1 1 -1 -1

-1 1 1

1

1 -1 -1

1 -1 1 -1

1 1 -1

2

-2 2 -2




[\

2 [ 2 -2

-8 -8 8

8 -12 -12

-20 [-20 |20

w
W

0 0

0 0 0

0

0 0 0

3amaua Nel 1. IIpoBeaure noiHoe Hccieq0BaHue QYHKIUHU U IOCTPOiiTe ee rpaduk.
VYka3anud K 3axaye 7:

1) uzyunre marepuan mi. 8.8 u 8.9 yuebnuxka [2.1 ];
2) uccnenoBanue GyHKIUHA 0HOPMHUTE IO CTAaHIAPTAM;
3) noctpoiite rpaduk QyHKIHH.

Ta6mmma. [ToxHoe nccnenoBanue GyHKIINA

1 2 3 4 5 6 7 8
| X 2x  (x+3) X 2x X X 2x 3x
(x+2)(x-3) (x-2) 2(x+1)(x-5) (x-3) (x+4) | (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
(3) D) | =Dt [ GG | (et | 20e6) (kD) | SaeDc) | (D) (eFD) | 3(xeA)(xcHD)
17 18 19 20 21 22 23 24
3x X 2x 3x 2X 2X X 3x
(x-2)(x+3) (x-2) (x+3) (x+4) (x-5) (x-5)(x+3) (x+2)(x-6) x+5) (x+1) | (x-7) (x+1) (x-3)(x+4)

3anaya Nel2. OnpenenuTs ONTUMaIbHOE AJI IPOU3BOJUTENS 3HAUCHHUE BBIITyCKa Xo, IPU

YCIIOBHH, 4TO BECh TOBAP Pean3yeTcs Mo (pUKCHPOBAHHOM IIEHE 3a eIMHUIYY © ¥ U3BECTEH BHI

(GyHKIMH U37EPIKEK

C(x). C(x)=a+b-x+c-x°

Tab6muma. Koaddurmentsr QyHKIMN n3iepKex 1 1eHa 3a eIUHUILY.

Ne |1 |2 |3 |4 |56 |7 |8 |9 [10]|11]12

a 19 [10]11 é 9 (101112139 |10 11

b |3 |2 |4 |5 1|6 |3 |4 |5 1|6 |2 |3 |4

c (1 (1 (1 {1 |1 |1 |1 |1 |1 |11 ]1

p 15|14 | 16 ; 1815|1617 |18 | 14| 15| 16
Ne |13[14 15|16 |17 18192021 [22[23 |24
a [12]14[8 |9 |10)11 12|13 |14]15]|8 [9
b |5 |6 |2 4 |5 |6 [2 |3 |4 6
c [ |1 (1 |1 1 J1 |1 |1 (1|1

p 1711814 |15|16 |17 18|14 |15]16]17 |18

3agaya Nel3. Haiitu HeonpeieieHHbIE HHTETPaIbl, UCTI0JIb3YSI METOT PA3JIOKEHUS

1. J(agx*+aix+ay)dx
[((1-2)/z)*dz

2. J(ax*+ax+ay)dx
[cos(2x) -dx/(sin’x-cos’x)

3. [((1-2)/z)’dz
[dx/(sin’k-cosx)

4. [dx/(sin’x-cos’x)

fa = ey,

5. I(a0x2+a1x+a2)dx
[dx/(x*+3)

6. [((1-2)/2)*dz

Jax/ V8 =%

7. _[ (30X2+31X+az)dx
[dx/(x*-6)

8. f(a0x2+a1x+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(apx>+a;x+a,)dx
[((1-z)/z)%dz

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

13. _[ (aoX2+31X+az)dX
Jtg?xdx

14.

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

o = e

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

16. J(apx*+a,;x+ay)dx

17. J((

1-z)/z)*dz

18. [(1-2)/2)*dz
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f 2%e*dx

[dx/(x?-6)

Idx/\/4 + x2

19. _[(a() X2 +31X+az)dX

jdx/\/4+x2

20. J((1-2)/z)*dz
[x(x+a)(x+b)dx

21.!((*/;‘\/;)2/‘/5)&

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

22. [(agx*+a ;x+a,)dx

I(\/;‘}‘l)(x_\/;

+1)dx

23. [((1-2)/z)*dz
[tg>xdx

24, Jax/ VA4 +
oI+

+1)dx

3amaua Nel4. HaliTn HeonpeneeHHbIE MHTETPAJIBI, HCTIONB3YS METO] 3aMEHBI IEPEeMEHHOM (B
CKOOKax ykazaHa peKOMEH/yeMasl 0/ICTAaHOBKA)

1 fx“x_ldx; [t=“x_1]

dx

2 Iwz—az ; [x=1/]
(V¥ =3 [=VF )

3 kx ”x_7dx; [t=
x—7]

fxwx+4'dx t:%/x+l

dx
J NEETEE
dx
4 J‘\/;—% ; [t:i/;]
xdx

A x+1 [t:w/x+1]

dx
5 IJ;+9~4/;; [tzi/;]

J' d

[..2 2
Yo Ix=1/]

6 fx3“x+l dx t=
Vx+1

dx
| 747 eV

7 Ix “x_ldx; [t=“x_1]

xdx

dx
g f NERTER
dx

Iex+1 ; [x=-Int]

cos xdx
V1+sin? x :
[t=sinx]
dx
Vxidlx

b

9

W x+1 [t:\/x+1]
dx

10 j e’ +1 . rx=Int]

xdx

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

11 IX3VX+1 dx t:3'\/x+1

xdx

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

| 4
[t= \/; ]
cos xdx
12 v 1+sin2 X .

[t=sinx]

fxwx+4'dx t:%/x+1

cos xdx

[, 22
1+sin“ x : [t=sinx]

|

2
14 [V4=X" 4x; [x=2sint]

Ccos xdx

15 Jx(3x%-5)° dx;
[t=3x>-5]

Ixﬂx+1(k t:i/x+l

J.ejbj_l V1+sin? x ; [t=sinx]
; [x=-Int]
5 3/
—‘1’05.’“’;’“ 17 V4-x dx; [x=2sint] 18 [x gy =
v 1+S1n o [t=c1
16 SIL- X [t=sinx] fx3/x+1 dx t:31/x+1 Vx+1
xdx 3 3
T - /_x+1] xVY+] g =Vr+l
3/ 3 3/
\/j’L — 20 xV¥ T gy =Vx ] 21 (Vg =
19 P x=1 dx

cos xdx

V1+sin? x  [t=

sinx|

I

e’ +1 ; [x=-Int]

Vx+1
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dx

2 2
VT [x=14]

22 [V4-X gy [x=2sint] I dx j _dx
I dx 23 e +1 : [x=-Int] 24 xm [x=1/t]
Vx?—a? ; [x=1/] [x vx-1 dx: [t:«/x—l 1 J‘ dx

e +1 ; [x=-Int]

3agaya NelS. Haiitu HeonpeieNleHHbIE HHTErpaibl, HCIIOIb3YsI METOJ NHTETPUPOBAHUS 110 Ya-
CTSIM.

. [ 1n xdx ) [xetax 3 [xetax
[xsin xax [ arctgxax [ xsin xax
[ xsin xdx s [ arctgrax ¢ [ nxdx
[ In xdx [ xsinxcos xdx [x*etax
. [ Inxdx o [ xsin xcos xdx 0 [ xsin xcos xdx

I In xdx

I xarctgxdx

J.xsin xdx

10 J.x2 In xdx

j e” sin xdx

1 Ixa retgxdx
Isin(ln xX)dx

12 'fxa retgxdx
'[xz In xdx

N Ixz In xdx

14 Ixsinxdx

15 Ie" sin xdx

I arcsin xdx I sin(In x)dx J xarctgxdx

16 jarcsinxdx 17 .[ arcsin xdx 18 j (x/e")dx
x/e")dx e” sin xdx arctgxdx

[(xre 2

19 I(x/ex)dx
sz In xdx

20 Iex sin xdx
[(x/eyax

. I(x/ex)dx

_[ xarctgxdx

i j(xdx/sinz x)
Ixzexdx

23 j(x/ex)dx
j (xdx/sin’ x)

24 Ixarctgxdx

j arcsin xdx

3agaua Nel6 Hapucyiite npsmMoyroibHblii TpeyroiabHUK ¢ BepimnHamu B Toukax O (0;0), A
(a:0), B (0, 8). Hcnonb3ys ompeneneHHbli UHTEerpall, BbIBeAUTEe (HOPMYIy IUIOLMIAAU TPSIMO-
YTOJIBHOTO TPEYTOJIbHUKA.

3agaua Nel7. Hapucyiite TpeyroibHUK MPOU3BOIBHOM (DOPMBI, PACIONOKHUB €r0 BEPIIUHBI B
toukax Ai(a;;0);Ax(ax; 0); B(0; 6). Mcnonp3ys onpeneneHHBI MHTErpall, BBIBEAUTE (HOPMYITY
TUIONIA/IA TPEYTOJbHUKA MPOU3BOJILHON (POPMBL.
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3anaua Nel8. Hapucyiite yetBepTh kpyra paauyca R ¢ nentpom B Touke O(0;0). Mcnons3ys
OTpesieNIieHHBbI WHTerpal, BbIBeauTe (opmyiay Iuiomanu kpyra (YpaBHEHHE OKpYKHOCTH

2, .2 2
x*+y" =R )
3amaua Nel9. Vcnionb3yst onpeaeeHHbI HHTErpall, BBIYUCIUTE IUIONAb, OTPAHUYEHHYIO KpH-

Boll y=Inx, ocpro OX u mpsimoii x=e. Hapucyiite uepTex.

3agaua NelS. Beryucnuth miomaas CerMeHTa, OTCEKaeMOoro MpsMor y=3 - 2X oT mapaboJibl y =
2 .

X, Hapucyiite yeprex.

3agaua Ne20. Beraucnuts miomans Mexay KpuBoi y = 1/x* u ockro OX, pacrosararomyrocs

BIIpaBO OT JuHUM X=1. Hapucyiite ueprex.

3 OTAII - BJIAIETDH

Yacte 1
Tunosble 3aga4u

Bapmnanr 1

I — X=—-—=
1) HaiinuTe 3HaUeHNE BBIPAXKEHUS 2x+1 npu 9.

J17 ]
3

A. B. 3
4
X=——=
b.1 I'. mpun 9 BeIpaxeHHe He UMeET CMbICIA
A
N=—
2) U3 ¢popmMybl MOIITHOCTH t pripasure pabory A
= a=N a=L
A. 4 B. t B. N 1. 4=M

3) CpaBuute a’u a’ , ecim u3BecTHO, uTo 0 < a <1.
A. a%*a’ b. a> a’ B. a’=a’ I". Jlnsg cpaBHEHMS HE XBaTaeT JAHHEIX.

4) Jlna Ouosiorndyeckoil abopaTOpUM KyNWJIM ONTUYECKHMH MHUKPOCKON , KOTOpBIA JaeT
BO3MOYKHOCTb PaslIM4UTh OOBEKTHI pasmMepoM 10 2,5 '10° cm. Belpasure 3Ty BelIM4HMHY B MUJI-
JUMETpax.

A. 0,0000025 mm.  B. 0,000025 mm.  B. 0,00025 mm.  T'. 0,0025 mm

5) B nByx 6mbnmoTekax ObUIO OJMHAKOBOE KOJMUYECTBO KHUT. Uepes roj B mepBoi OnOImMoTeke
yucno KHUT yBenuuuiock Ha 50%, a Bo BTOpoi- B 2 pa3a. B kakoil OuOnMoTeKe KHUT CTalo
Oosnbie?

A. B nmepBoii 6ubnmnoreke

b. Bo BTOpoii Oubmuoreke

B. Kuur ocranocs mopoBHy

I'. Jlns oTBeTa HE XBaTaeT JAHHBIX
6) VYnpocrure Beipaxenue (a —4)* — 2a(3a — 4).

A. -5a*+ 16

b. -5a’+8a— 16
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B. -5a°+8
. -5a>+8a—4

V5 Jis
A, V1643 B 12 B, 43 r.

a’ +3a

8) CoxpaTuth apobp 9~ a’
OrBer:

9) Pemmre ypaBHenue 3x° +x =0

OrBer:
10) BsrluncanTe KOOPAMHATHI TOUKH NEPECeUeHUs MPSIMBIX
2x+3y=-12 n 4x-6y=0.

OTtBeT:

11) Benocumeauct ot o3epa A0 JAEPEBHHU €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, €CIIU Ha
BECh MyTh TyJia U OOPAaTHO BEIOCHUIIETUCT 3aTpaTui 1 u?

ITycth X 4 — BpeMs, 3aTpauy€HHOE Ha I0pOry OT 03epa 10 AepeBHU. Kakoe U3 ypaBHEHUI COOT-
BETCTBYET YCJIOBHIO 3a/1a4n?
A. 15x =10(1 —x)
15 10
—+—0>=1
B. x Il-x
B. 15x+10(1 —x)=1
I 15(1 -x)=10x
12) Ilpu Kakux 3HAUEHUSX X 3HAUECHUS BbIp)KEHUSI 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 nzobpaxen rpaduk QyHKIIH
y=x"-x-6 \ 1

Hcnonp3ys rpaduk, pemuTe HEpaBeHCTBO

x2=x-6>0
OTtBeT:

1

_ q=
14) B reoMerpuueckoil Nporpeccuu b =64, 2 B kakoM clyuae IIpH CpaBHEHHH HIIe-
HOB 3TOM MPOrPeCcCHM 3HaK HEPABEHCTBA [TOCTABJIEH HEBEPHO?
A b,<b,
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E. b, > b,
B. b, > b,
r b, > b,

15) B npsmoyronsHoM TpeyronbHuke ABC yron C=90°, AC=4 cm, BC=7cm. Haiinute paccro-
sstHue oT Touku B 1o npsmoit AC.

A. 4cm b. 7 ecm B. V65 cM I. 33 cM
16) Haiiaure paguyc OKpy>KHOCTH, €CIU €€ ITMHA paBHa 887 M.

A. 44nm b. 22Mm B. 22awm I'. 44m

4a-9 2a
a-— | 2a—
a—-2 a-2
18) U3 ropoma A B ropox B, paccrosinue mexny kotopsiMu paBHO 300kM, Belexall aBTOOYC.
UYepes 20 MuH HaBcTpeuy emy U3 B B A Bblexan aBToMOOWJIb U uepe3 2 4 Mociie Bbl€3/1a BCTPE -

Tia aBTo0yc. C Kakoi CKOPOCTHIO €Xall aBTOMOOWIIb, €CIIM U3BECTHO, YTO OHA Obuta Ha 20 KM/4
00JIBIIIE CKOPOCTH aBTOOYCa?

17) Yopoctute BbIpaxeHue:

Bapmuanr 2
1) HaiiguTe 3HaueHUE BEIpOKCHUS ¥ I+3x npu * = —0.17
A 0,07 B 1,24
b.0,7 I.opu *~ 0,17 BBIPaYKEHHUE HE UMEET CMBICIIA
C
c=—
2) U3 popmyisl yienbHOM TEMIIOEMKOCTH M pripasute maccy M.
M — < M zg M 2%
A M=Cc B. c B. c T C
3) Cpasnute am a*, eciau u3BecTHO, uTo 0 < a <I.
A.a>a’ B.a<a®> B.a=2a’ I. JInst cpaBHEHHUS. HE XBATAET JIaHHBIX.

4
4) TlIpocreiinme- mapa3uThl UMEIOT UIUHY OT 1 ¢M 10 210" cm Bgpasure OCJICTHIOIO BEJIH-
y

YUHY B MWJLJIUMETpPax.
A. 0,02 mm. b. 0,002 mm. B. 0,0002mMm. I'. 0,00002 MM

5) B aByx 6ubamorekax ObLJIO OJMHAKOBOE KOJIMYECTBO KHUT. Uepes roa B nepBoit 6MOIMOTEKE
YUCI0 KHUT yBenuuuiaock Ha 50%, a Bo BTropoii- B 1,5 pa3a. B kakoit Oubimoreke KHUT CTallo
Oosbuie?

A. B nepBoii 6ubnuoreke

b. Bo BrOpoii 6ubianorexe

B. Knur ocranocs nopoBHy
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I'. Jlms oTBeTa HE XBaTaeT JaHHBIX
6) VYmpocture Beipaxkenue (¢ + 5)* — ¢(10 — 3c¢).
. -2¢*+25
E. 4¢*—10c+25
X. 4¢*—5¢+25
3. 4c¢*+25

ﬁ

4
7) Kakoe 1 JaHHBIX BBIpaKEHHI HE paBHO 45 9
4 2 4 25
A V95 B. 3V5 B. 3V5 r. 15
3a’ —6a

8) Coxparuth qpodp 4 P-4
OrBer:

9) Pemmre ypaBHeHue 3x — x> =0

OTtBerT:
10) BeraucanTe KOOpAUHATH TOYKU TIEPECEUCHHUSI TPSMBIX
4x+10y=0 u 3x + 5y =25.
OTtBer:

11) JIbDKHMK OT 03epa J0 JepeBHH IIET CO CKOPOCThIO 15 KM/4, a 00paTHO — CO CKOPOCTHIO
12 xm/4. CKOJIBKO BpPEMEHH YIUIO Y HETO Ha OOpaTHYIO JOpOTY , €ClIM Ha BECh MyTh TyAa U
00paTHO BEJIOCUIIEUCT 3aTpaTui 3 u?

[TycTh X 4 — Bpemst Ha 0OpaTHy!o gopory. Kakoe u3 ypaBHEeHUIl COOTBETCTBYET yCIOBHIO 3a/a-
qn?
A. 153 —-x)=12x
5 + 12 =3
B. x 3-x
B. 15x+12(3-x)=3
I. 15x=1203 —x)
12) Ilpu Kakux 3HAUEHUSX X 3HAUECHUS BBIPAKEHUS 3X — 4 MEHbIIE 3HAUEHUN BbIPAXKEHUS
7x - 27?
. Ilpux>1.5
E. llpux<1.5
K. Ipu x <-0.5
3. Ilpux>-0.5

13) Ha pucynke nzo0paxeH rpaduk QyHKInN
y=x'-x-6

Hcnonb3ys rpaduk, pemuTe HepaBeHCTBO
x'—x-6<0

OTtBerT:
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1

" h=81,9""3
14) B reoMerpuveckoil mporpeccun . B xakoM cirydae npu CpaBHEHUH YJICHOB
3TON IPOrPECCUU 3HAK HEPABEHCTBA [1OCTABIIEH HEBEPHO?

H-%<@
E b, > b
K. b, > b,
3 bs>b

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

A. 6 cm b. 10 cm B. 10 cM I.8cm
16) Haitaure momaas paBHOOEIPEHHOTO TPEYTOJbHUKA, €CJIA €0 OOKOBasi CTOpOHA paBHa |
M, @ YToJI [IpU BEpIIMHE paBeH 45°.

V2

1
A. 4 M2 b. 2 M2 B. ‘/5 M2 I.

V2
2

17) YnpocTuTh BeIpaKeHHUE:

3x 6x—25
x—4 x—4
18) U3 ropoma A B ropon B, paccrosinue mexay KOTopsIMU paBHO 205kM, Bblexan aBToOYyC.
UYepes 15 MuH HaBcTpeuy eMy u3 B B A Bblexall MOTOLUMKIIUCT U BCTPETHJI aBTOOYyC uepe3 1 u
nocie Bole3a. C Kakol CKOPOCTBIO €Xajl BCTPETHJI aBTOOYC, €clM ero ckopoctb Ha 20 KM/4

OO0JIBIIIE CKOPOCTH MOTOLIMKIIHCTA?
Yacts 11

Bomnpocs! k 3a4ery

3umHsas ceccust
Mampuywbt u onpedenumenu.

Matpuubl ¥ TUHENHBIE ONlepallii HaJl HUMH.
YMHOXEHNE MaTpHULl, CBOWCTBA.
Onpenenureny KBaApaTHBIX MaTPULL: CBOMCTBA, METO/IbI BBIYUCICHUS.
OO6parHas maTpuIa.
Panr maTpunsl.

Pewienue cucmem nunennvix anzeopauiecKux ypasHeHu.
6. Cucrembl TMHEHHBIX anreOpanyeckux ypaBHEHHM.
7. YcnoBus COBMECTHOCTH (HAJIMYMS PEIICHUN) U ONPENEIeHHOCTH (€IMHCTBEHHOCTh pelle-
Hus). Teopema Kponekepa-Kanemmu.
8. Meron 'aycca penieHns U UCClieJOBaHUS CUCTEM JIMHEHHBIX YPaBHEHUI.
9. CrpykTypa 0011ero pemeHust OAHOPOIHONW CUCTEMBI JIMHEHHBIX YPaBHECHHH.
10. KBagpatHble cucteMbl TUHEHHBIX ypaBHeHUH. Teopema Kpamepa.
11. Mogenb JIeoHThEBA MHOTOOTPACIEBOM SKOHOMUKH. (MEKOTPACIEBOM 0aTaHCOBBIN aHATH3).

Nk W=
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Ilpamwie na nnockocmu.
12. CamocrosTenbHas pabota cryaeHTa: [IoBTOpeHre OCHOBHBIX MOHATHH O BEKTOpax Ha IJIoc-
KOCTH M3BECTHBIX M3 IIKOJBHOTO Kypca.
13. CkanspHOe IpOU3BEJICHUE.
14. Bextop HOpmanm, HampaBisromuii Bektop. [Ipsimbie Ha twiockoctu. OOIee ypaBHEHHE
IIPSIMOM Ha IUIOCKOCTH.
15. I'eomerpuyecknii  cMbICT JIMHEMHOro HepaBeHcTBa. llomymiockoctu.  Beimykiieie
MHOI'OyTOJIbHUKH.

Mamemamuueckuit ananuz. Muoxcecmea u pynkyuu.

16. Tlonsatne MuoxkectBa. Omepammu Haj MHOKeCTBaMU. OTOOpa)KeHHSI MHOXECTB. MOIIIHOCTH
MHOYECTB.
17. JleficTBUTENbHBIE YKCTIA U X CBOMCTBA. UKCiiOBas mpsiMasi 1 MHOKECTBA HA HEH.
18. I'paHu YMCIOBBIX MHOXKECTB.
19. AOcoroTHAs BEINYNHA IEHCTBUTEILHOIO YHCIIA.
20. IlonsaTHEe OKpecTHOCTH TOUKHU. PaccTossHuE MEX Ty IByMs TOUKAMHU Ha MPSIMOM.
21. [lexapToBBI NPSMOYTOJIBHBIE KOOPAWHATHI HA INIOCKOCTU. MeTo1 KOOpAMHAT.
22. PaccrosiHMe MEXAy IBYMsI TOUKaMH Ha IJIOCKOCTH.
23. JleneHue OTpe3Ka B JAHHOM OTHOILICHUHU.
24. KoopauHaThl TOUKH B IPOCTPAHCTBE.
25. PaccrosiHue Mexy IByMsl TOUKaMH B IIPOCTPAHCTBE.
26. Yron Mexnay nByms ocsiMu. IlomsipHblE KOOPIMHATHIL.
27. 3aBUCHUMOCTb MEX]y I€KapTOBBIMH U MOJISIPHBIMU KOOPIMHATAMH.
28. KomriekcHble yncna U AedcTBUA HaJ HUMU. M300pakeHHe KOMILIEKCHBIX YMCEN Ha IUIOC-
KOCTH.
29. Aunrebpanyeckast U TpUroHOMeTpHUdecKas (popMbl KOMITJIEKCHOTO YHUCIA.
30. ®opmymna Diinepa. KopHr KOMITJIEKCHBIX YHCEN.
31. Ilepemennsle BenmmunHbl. OYHKINOHAIBHAS 3aBUCUMOCTb.
32. OcHoBHbIE CBOMCTBA (DYHKIIMH.
33. Knaccuduxanus ¢pynkiwii. OCHOBHBIE 2JIeMEHTapHBIE (DYHKIIUH.
34. Cnoxuble QyHKIHH.
35. Uenble u qpoOHO-pariioOHANBHBIE (DYHKIUH.
36. ®yHkuuM yeTHbIC U HeueTHbIE. [lepuoaueckue GyHKIMH.
37. llonatue o0 oOpatHoil ¢yHkumu. OOpaTHble TpUroHomerpuueckue (QyHkuuu. I'paduxu
OCHOBHBIX 371ieMeHTapHbIX (yHkuui. [IpeodpazoBanue rpagukos.

Ilpeoenvt u nenpepvienocms YynKyuu 00HOI NEPemMeHHOIL.
38. Ilpenen uncioBoii OCIEIOBATEIHPHOCTH. AprU(METHUECKHE CBOMCTBA MTPEIEIIOB.
39. IIpenen ¢pynkiuu. [Ipenen GpyHkuuy B O6CKOHEYHOCTH U B TOUKE.
40. beckoHeyHO Maible BEIUYUHBI. beckoHeuHO OoJbiine BenuyuHbl. CBA3b MEXIY OECKOHEYHO
00JIBbIION U OECKOHEUHO Maloi BeTMYMHON. OTHOIIEHHE IBYX OECKOHEYHO MaJIbIX BEJTMUYMH.
41. OcHoBHbIE TeOpeMbI 0 npenenax. [Ipusnaku cymecTBoBanus mpesena. OIHOCTOPOHHUE TIpeie-
JIBL.
42. 3ameuaTenbHBIE PEICIIbI.
43. 3anmauya o0 HENpPEpbIBHOM HAUMCIIEHUH IIPOLICHTOB.
44. HenpepbIBHOCTb (QyHKLMH B TOUKE. TOUKH pa3pbiBa.
45. TlpupameHue GpyHKIMH U TpHpaiieHue apryMmenTa. OrnpeseneHne HenpepbIBHOCTH (DYHKIUH C
MIOMOIIIBIO TIOHSITHI TIPUPAIICHUS apTyMEHTa 1 IPUpAIeHUs (PyHKIINH.
46. JlokanpHble CBOWCTBA HEMPEPHIBHBIX (DyHKIMI. Onepaiuy Hal HETIPEPhIBHBIMU (DYHKLIUSIMU.
47. HenpepbIBHOCTH 3JI€MEHTAPHBIX (PYHKLIHIL.
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48. CpoiicTBa (PyHKLMI, HEMPEPHIBHBIX HA CETMEHTE: OrPaHUYEHHOCTb, CYIIECTBOBAHHE HaUOOIb-
IIET0 ¥ HAUMEHBILIET0 3HaYeHHH, MPOMEKYTOYHbIE 3HaUeHHsI. [ T00anbHble CBOICTBA HENMPEPHIBHBIX

byHKUM.
JleTHss ceccust

Bonpocs! k 3k3amMeny
Jughgpepenyuanvroe ucuucnenue yHKyuii 00H0I nepemenHol
49. 3amaum, NpUBOMAIIME K MOHATHIO POU3BOIHOM. Omnpenenenue npou3BogHoi. O0mmii MeTo
HaXOKJEHUS TPOU3BOIHOM.
50. 3aBUCHMOCTH MEXAY HENMPEPHIBHOCTHIO U AU depeHpyeMocThio GyHKInU. Cxema BbIYHC-
JIeHust pou3BoiHON. OCHOBHBIE MpaBUia AU HEpeHIUPOBAHMSL.
51. IlpousBoxnast crnoxHOW M oOpaTtHOM ¢yHKIMHA. [Tpou3BoiHBIE OCHOBHBIX 3JE€MEHTapHBIX
¢yukuuit. [Tpou3BoiHbIE 0OPATHBIX TPUTOHOMETPUUYECKUX (DYHKIIHIH.
52. HesBuble pyHkimu u ux auddepenuuponanue. [loHsTHE O TPOU3BOIHBIX BBICIINX MOPSIAKOB.
OKOHOMHYECKHUI CMBICI IPOU3BOJHOM.
53. Ilonsarue muddepenimana pynknun. CBoiicTBa muddepeHmnmana.
54. uddepennupoBanue GyHKIMNA, 3aJaHHBIX TApaMETPUUICCKH.
55. Ilpumenenue nuddepeHnmana B mpUOIMKEHHBIX BEIYUCICHUSX.
56. Ilonstue o nuddepenranax BbICHIAX MOPSAKOB.
57. BsIpaxkeHue NponU3BOIHBIX uepe3 TUPPepeHraibl.
Ilpunoscernun npou3eo0Hol
58. OcHoBHbIE TEOPEMBI 0 TUPPEPEHIUPYEMBIX (PYHKIMAX U UX TPUITOKEHHSL.
59. Teopemsl Posus, Jlarpanka 1 MX IPUMEHEHUE.
60. IIpaBuno Jlonurana. @opmyna Telnopa ¢ octarounsiM uieHoM B ¢opme IleaHo u B popme
Jlarpamxa.
61. PaznoxeHne 0CHOBHBIX AJIEMEHTAPHBIX (pyHKLMI 110 popmyiie Telinopa.
62. HeoOxonuMeble U TOCTaTOYHbIE YCIOBUSI MOHOTOHHOCTH (DYHKIIHH.
63. DOkcTpeMyMbl (YHKIIMH, HEOOXOIUMOE YCIIOBHE.
64. JlocTaTouHbI NPU3HAK CYLLIECTBOBAHMS AKCTPEMYMA, OCHOBAHHBINM Ha 3HaKe BTOPOM MPOU3BOJI-
HOW.
65. OtbIcKaHNe HaMOOJIBIIEr0 U HAMMEHbIIEro 3HaYeHu (QyHKuuH, audpdepeHIupyemMoi Ha OT-
pe3Ke.
66. Bemmykinocts ¢ynkimu. Touku neperuoa.
67. AcuMITOTHI (PyHKLHUH.
68. OOmas cxema uccaeoBaHust GYHKIUHU U OCTPOECHUS rpaduKa.
HumezpanvHnoe ucuucinenue (hyHKyuil 00HOU nePemMeHHOu
69. IlepBooOpa3nas. Heonpenen€HHblii HHTErpall U €ro CBOMCTBA.
70. VHTerpan oT OCHOBHBIX JIEMEHTAPHBIX (PYHKIIMH.
71. 3ameHa epeMEHHON U MHTETPUPOBAHUE I10 YACTSAM B HEONPEAEIEHHOM UHTErpaie. Muorousne-
Hbl. Teopema be3y. OcHoBHas Teopema anreOpsl. PaznokeHne MHoOrouwieHa ¢ J1e€HCTBUTEIbHBIMU
K03 GHULHMEHTAMH Ha JIMHEWHbIE U KBAAPATUYHBIE MHOKUTEIIH.
72. PaznoxeHne palMoHAIBHBIX IpoOel Ha IPOCTEHIIHE.
73. WHrterpupoBaHue NpOCTEHIIMX PALMOHATIBHBIX APOOEH.
74. VIHTEerpupoBaHNE HEKOTOPBIX UPPALUOHATIBHBIX U TPAHCLIEHIEHTHBIX (DYHKIIHH.
75. 3agauu, IPUBOIALINE K IIOHATHIO ONPENEIIEHHOTO UHTErpala.
76. WuterpanbhHas cymma. OnpeenéHHbIi HHTErpajl, €ro CBOMCTBA. Y CIIOBHS CYIIIECTBOBAHUS He-
OIIPENIENIEHHOrO UHTErpala.
77. OnpenenéHHbIi MHTETPa Kak (QyHKIHS BEPXHETO Tpejiea.
78. ®opmyna Herorona-JleiiOnu1a, e€ npuMeHeHHe JUIsl BIYUCICHUS ONPe/IeIEHHBIX HHTETPAJIOB.
79. TlpubnuxEHHOE BEIYMCIICHUE ONPEACTIEHHOTO HHTETpaa.
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80. T'eomeTpuueckue NMPUIIOKEHUs ONPENENEHHOr0 MHTerpana. lMcrnonp3oBanue NMoHATHSA OIpe-
JIETIEHHOTO MHTErPaJIa B SKOHOMUKE.
81. HecobcTBeHHbIE HHTETPANIbl ¢ OECKOHEYHBIMH IIPEICNIaMU M OT HEOIPAHMYEHHBIX (PYHKIMIHA, UX
OCHOBHBIE CBOMCTBA.
82. Ilpu3HaKu CXOIMMOCTH HECOOCTBEHHBIX HMHTETPAJIOB.

Huppepenyuanvroe ucuucnenue QyHKyuili HeCKOJIbKUX NEPEMEHHDIX.
83.  MHoecTBa B IpOCTpaHCTBE Rn: 3aMKHYTbIE, OTpaHUUYEHHBIE, CBSI3HBIE, BBITYKIIbIE.
84. TlonsTre QyHKIMN HECKOJIBKUX MEPEMEHHBIX. DKOHOMUYECKHE IPHUMEPBI.
85. Ilpenen u HENMPepHIBHOCTH (PYHKIIMH HECKOIBKUX NTEPEMEHHBIX.
86. YacTHble MPOU3BOJHBIE W AIIACTUYHOCTh (DYHKUIMH HECKOJBKHUX NEPEMEHHBIX. JDKOHOMUYE-
CKHI CMBICII TOHATHS 271aCTUYHOCTH.
87. uddepennmpyembie QyHKIIUN HECKOIBKHX IepeMeHHbIX. [lomubni nuddepeHiman u ero
CBSI3b C IpHpaIieHneM (QYHKIMH. YacTHbIE POM3BOIHbIE CIOKHOM (DYHKIIMH.
88.  IlponsBonHbIE HESIBHOM (QYHKIUH.
89. DrneMeHTHl BEKTOPHOTO aHalM3a M TEOPUU IOJSA: MHOXECTBA M JIMHUM YPOBHS (DyHKIMU
HECKOJIbKUX TIEPEMEHHBIX, IPOU3BO/IHAS 110 HAMPABJICHUIO, TPAIUEHT.
90. BbIIyKJIOCTb (PYHKIIMHM HECKOJIBKUX MTEPEMEHHBIX.
91. DOkcrpemyMbl PYHKIIMH MHOTHUX NIEPEMEHHBIX.
92.  YcnosHblii 3kcTpemMyM. Meton Jlarpamxka. HanGomnbiiiee v HauMeHblee 3Ha4eHne (pyHKIN
93.  Onnopoansie pyHkiwn. [Ipencrapnenre o MeToe HAMMEHBITUX KBAPATOB.

4. METOIMYECKHUE MATEPUAJIBI, OITPEJAEJIAIOUINE ITPOLEAYPBI OLIEHNUBAHUW A
3HAHUI, YMEHUM, HABBIKOB U (MJIN) OITBITA JESATEJIBHOCTH,
XAPAKTEPU3YIOIMX DTAIIBI ®OPMUPOBAHW S KOMITETEHI[MI B ITPOIIECCE
OCBOEHHU S OBPA3OBATEJIbHOU ITPOI'PAMMBI

1 9TAIIl - 3HATH

Kputepun onieHuBaHuA pPe3yabTATOB TeCTAa:

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

2J0TAIl - YMETbH

Kputepun oneHuBaHus pe3y/ibTATOB pPellleHUs KOMILIEKTA 3a/1a4

Onenka Kputepun
COTJIIMYHO» paboTa BBITIOJIHEHA TIOJTHOCTHIO;
B JIOTMUECKHUX PACCYXACHHUSIX U 000CHOBAHWUU PEUICHUSI HET MPO-
0€JI0B U OIINOOK;
B PEIIIEHUU HET MAaTeMAaTHUYECKUX OMMOOK (BO3MOXKHBI HEKOTOPHIE
HETOYHOCTH, OTMIMCKH, KOTOpasi He SIBISIETCS CIIEJICTBUEM HE3HAHUS
WY HEMOHUMAaHUs y4eOHOTO MaTepHraia).
«XOPOIIIO» paboTa BBIMOJIHEHA OTHOCTHI0, HO OOOCHOBAHUS LIATOB PEIICHUS
HEJIOCTAaTOYHBI (€CJIM YMEHHE OOOCHOBBIBATH PACCYKJICHUS HE SIB-
JSUIOCH CTIEMATbHBIM 00BEKTOM MPOBEPKH );
JOTYIIEHBI OJTHA OIHUOKA, TN €CTh JBa — TPX HEJ0UETa B BHIKJIA/I -
Kax, pUCyHKaX, 4yepTexax win rpadukax (€ciu 3T BUAbl padoT He
SIBJISITACH CTICIIMAIBHBIM 00BEKTOM MPOBEPKH).
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«y/IOBJIETBOPUTEIHHO» | JIOMYIIEHO He OoJyiee IBYX OMIMOOK MM Oosee ABYX — TpeX Helo-
9YeTOB B BBIKJIQJIKAX, YEPTEkKax HIN rpadukax, HO 00yHaroIInHCs
o0mnazaet 00s3aTeNIbHBIMU YMEHHUSIMU IO IPOBEPSIEMON TEMe

«HEYAOBIETBOPUTEIIHHO» | IOMYLICHbl CYIIECTBEHHbIE OIIMOKHM, ITOKa3aBIIWE, 4YTO 00Yy-
qaromuiics He o0anaeT 00s3aTeNIbHBIMU YMEHHUSMH TI0 JTaHHOM
TE€ME B ITOJIHOM Mepe.

3 OTAII - BJIAJIETD

Kputepun oneHuBanus pe3yibTaTOB pellleHUs TUMOBBIX 33124

Onenka Kputepuu

«OTIUYIHO» paboTa BBITOJIHEHA MOJHOCTHIO;

B JIOTHUYCCKUX paCCY)K]ICHI/ISIX 158 O6OCHOBaHI/II/I peIHeHI/ISI HET HpO-
0CJI0B U OIIMOOK;

B pCIHCHI/II/I HCT MAaTCMAaTHUYCCKUX OHII/I6OK (BO3M0)KHI)I HCKOTOpLIC
HETOYHOCTH, OTIMCKH, KOTOpasi HE SBJISICTCS CICACTBHEM HE3HAHUS
WM HETIOHUMaHMsI y4eOHOro Marepuaa).

«XOPOLIO» paboTa BBITIOHEHA MOJIHOCTHIO, HO OOOCHOBAHUS MIATOB PELICHUS
HEJIOCTAaTOYHBI (€CJIM YMEHHE 0OOCHOBBIBATH PACCYKJICHUS HE SIB-
JISUTOCH CTIEIMATBbHBIM 00BEKTOM MPOBEPKH );

JOTYIIEHBI OJTHA OIHUOKAa, MITH €CTh JBa — TPY HEJ0UETa B BHIKJIA/T -
KaxX, pUCyHKaX, 4yepTexax Win rpadukax (€ciu 3T BUABI paboT He
SIBJISUTACH CTICIIMAIBHBIM 00BEKTOM MPOBEPKH).

«yIIOBJIETBOPUTEIBHO» | JIOMYIIEHO He 0Oojiee IBYX OMMOOK min Ooiee ABYX — TpeX HEHo-
YeTOB B BBIKJIAJIKaX, YepTekax WM rpadukax, Ho oOydyaromuics
o0Jsa1aeT 00s3aTEIBHBIMU YMEHHUSIMH IO TIPOBEPSIEMON TeMe

«HEYIIOBJIETBOPUTEIHHO» | JOMYIIECHB CYIIECTBEHHBIE OINMOKH, IIOKa3aBlIKe, 4YTO 00y-
Yalomuicsa He o0JyialaeT 00sA3aTeIbHBIMA YMEHHSMU I10 JTaHHON
TeME B TIOJTHOM Mepe.

Kpurepuu oneHuBaHusi 3HAHUH HA 3a4eTe

«3AUTEHO»:

1. Xoporree 3HaHUE MPOTPaMMHOTO MaTepraa.

2. Xopolire HaBbIKU BBITIOJHEHUS TPAKTUYECKUX 3a1aHUM

3. ToyHOCTH H 0OOCHOBAHHOCTH BEIBOJOB.

4. JlornuHoe M3JI0KEHHUE BOMPOCA, COOTBETCTBUE U3JIOKEHUSI HAYYHOMY CTHIIIO.
5. IlpaBuibHBIE OTBETHI HA JOTIOJHUTEIHHBIC BOIIPOCHI.

«HE 3AUTEHOM»:

1. TToBepxHOCTHOE YCBOEHUE MPOrPAMMHOTO MaTepHara.
Heymenue yetko chopMynrpoBaTh BHIBOJBI.

OTcyTCcTBUE HABBIKOB HAYYHOT'O CTUJISL M3JIOKEHUSI.

Herounble 0TBETHI Ha TONOJHUTEIBHBIE BOIPOCHI.

He3nanue 3HaUUTENBHON YaCTH TPOTPAMMHOT0 MaTepUaa.
Heymenue BbIAETUTH T1aBHOE, CAETATh BBIBOBI U 00OOIICHHUS.

SARNANE ol el

Kpurepun oueHuBaHus 3HAHUI HA IK3aMeHe

Onenka Kputepuu

«OTJIMYIHO» 1. FJ'Iy6OKOC X IIPOYHOC YCBOCHHUC IIPOI'PaMMHOI'O MaTCpHraJia.
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2.
3.

03O\ D A

3HaHKE AKETOB MPUKJIAJAHBIX IPOIPAMM.
3HaHHME OCHOBHBIX IPHUHIUIIOB NOCTPOCHHUS MAKETOB MPUKIIA-
HBIX IIPOTPaMM.

. 3HaHME OCHOBHBIX 33]1a4 MPUKIAJHBIX IPOrPAMM.

. CBoOOIHOE BIIJICHHE MMAKETaMU MIPUKJIATHBIX TPOTPaMM.

. TouHocTh 1 00OCHOBAHHOCTH BBHIBOJIOB.

. be3ommbo4YHOE BHIOIHEHNE TPAKTHUECKOTO 33 JaHHS.

. TouHble, MOJHBIE M JIOTUYHBIE OTBETHI HA JOMOJHUTEIbHBIC

BOIIPOCHL.

«XOpOoHIo»

—_—

. Xopoliiee 3HaHUE MPOrpaMMHOI0 MaTepuara.

2. HegocTaTo4yHO IIOIHOE H3JIO0XKCHHUE TCOPCTUICCKOTO BOIIpOCa

N L A~

o0

9K3aMCHAllUOHHOT'O ouiera.

. Hanmuuue He3HAUYMTENBbHBIX HETOYHOCTEH B YNOTpeOIeHUH

TEPMHUHOB, KIaccu(UKaIIHii.

. 3HaHHE OCHOBHBIX [TAKETOB MPUKJIAIHBIX IPOTPAMM.

. HenomHoTa nmpencTaBiaeHHOrO WILIIOCTPATUBHOIO MaTepUaa.

. TouHoCTh M 06OCHOBAHHOCTH BHIBOJIOB.

. JIorn4HO€E M3II0KEHUE BOIPOCA, COOTBETCTBUE H3JIOKCHUS Ha-

YYHOMY CTHIIIO.

. Herpy0as ommn6ka npu BIIOJHEHUH TPAKTUYECKOTO 3a/IaHuUsl.

HpaBI/IHBHBIC OTBCThI HAa JOIMOJIHHUTCIIbHBLIC BOIIPOCHI.

«YAOBJICTBOPUTCIIBHO»

—

N

. HOBerHOCTHOG YCBOCHHUC IIPOTrpaMMHOI'0 MaTCpualia.

Henoctatouno moaHOE H3IIOKEHHE TCOPCTUUCCKOTO BOIIpOCa
3K3aMCHAIIlMOHHOI'O ourera.

.3an}/I[H€HI/Ie B MNPHUBCIACHHUU MNPUMCPOB, IMNOATBCPIKIAOIINX

TEOPETHUECKHE TIOJIOKCHHS.
Hanwuane HeTOYHOCTEH B ynoTpeOIeHNN TEPMHUHOB, Kiaccu(u-
Kallui.

Heymenwne yeTko chopMyarpoBaTh BBIBOIBI.

OTCcyTCTBHE HABBIKOB HAYYHOTO CTHJIS U3JIOKEHUS.

I'py0as ommOKa B IpakTHIECKOM 3aJaHHH.

HeTtouHple OTBETHI HAa TIOMOJHUTEIBHBIC BOTIPOCHI.

«HCYOOBJICTBOPUTECIBHO»

—_

whn b~ W

. He3HaHue 3HaUUTENBHON YaCTH MPOTPAMMHOI0 MaTepuania.
. HecmocoOHOCTh TpHBECTH MpHUMEpHI MMAKETOB MPHUKIAIHBIX

MporpaMm

. Heymenue BbIienuTh T1aBHOE, CAEIATh BHIBOBI U 000OIICHHUS.
. I'pyOble ommOKy npyu BHIMOTHEHUN TIPAKTUIECKOTO 3aIaHHsL.
. HenpaBuiibHbBIE OTBETHI HA JOIOJIHUTENIBHBIE BOIIPOCHL.
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