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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 HaumenoBaunue
KOMITETCHIINI BBIITYCKHUKA

Kon n HaumeHoBaHMEe MHIUKATOPA TOCTUKEHUS KOMIIE-
TEHIINHN

YK-1 Crniocoben ocy-
HICCTBJIATh IMOUCK, KPUTHUYC-
CKMW aHajqW3 ¥ CHUHTE3
uHpopMaluy,  MPUMEHSTH
CHUCTEMHBIH  TOAXOM  JJIf
PEICHNA IIOCTABJICHHBIX 3a-
a4

VK-1.1. 3naer Meroauku cOopa, 00pabOTKM U 000OIIEHUS
WHPOPMALINN, METOUKHA CUCTEMHOTO TTOIX0/a JUTSl PEIICHUS
MOCTaBJICHHBIX 3a/1a4.

YK-1.2. YMmeer aHanu3upoBaTh U CUCTEMAaTH3UPOBATH Pa3-
HOPOJHBIE JAaHHBIE, OCYILECTBIIATh KPUTUYECKHH aHAINU3 U
CHHTEe3 MH(OpMAINH, MOTyYeHHON U3 Pa3HBbIX MCTOYHHUKOB,
olileHUBaTh 3()(HEKTUBHOCTH MpPOLEIyp aHaIU3a MpodieM U
MIPUHSTHSL peIIeHnH B IPO(EeCCUOHATILHON e TEIbHOCTH.
VK-1.3. Brnageer meTogamu HayyHOro cbopa, 0OpaboTKH U
0000menuss uH(pOpMalMK, TPAKTUYECKOW paboThl ¢
MH(POPMALIMOHHBIMU HCTOYHUKAMH; METOAAMU CHCTEMHOTO
MI0JTX0/1a JJIsl pEIICHUS TIOCTABJICHHBIX 33124

OIIK-1. Cnocoben mnpume-
HSTh €CTECTBCHHOHAyUYHBIC
U OOLLEMH)KEHEPHBIE 3HAHMS,
METOABl  MaTEeMaTHYECKOTO
aHau3a ¥ MOJENUPOBaHMA,
TEOPETHYECKOTO M JKC-
HNePUMEHTAIBHOTO HCCIe0-
BaHUs B MpOo(hecCHOHATBLHOM
JIesITeIbHOCTH

OIIK-1.1. 3HaeT OCHOBBI MaTeMAaTUKH, (DU3HKHU, BBHIYHCIHU-
TEJbHON TEXHUKU U POTPaMMHUPOBAHUSI.

OIIK-1.2. YmMeer pemath cTaHAapTHBIE TPOQecCuOHaIbHbIE
3aJla4y C IPUMEHEHHUEM €CTECTBEHHOHAYUHbIX U OOIIEHHkKe-
HEpHBIX 3HAHWI, METONOB MAaTEMaTHUYECKOIO aHaliu3a MU
MOJIETTUPOBAHUSI.

OIIK-1.3. Bmageer HaBblIKaMM TEOPETHUYECKOIO M JKC-
MEPUMEHTAJILHOTO HCCJIEIOBaHUS OOBEKTOB Mpodheccruo-
HAJIbHOU AESTEIbHOCTU

OIIK-6. CnocoOeH aHanu3u-
poBaTh U pa3pabarbiBaTh
OpraHU3alMOHHO-TEXHUYe-
CKHE U  SKOHOMHYECKHE
IpOLECCHl ¢ HPUMEHEHHEM
METO/I0B CUCTEMHOT'O aHaJIH-
32 M MaTeMaTHYECKOro
MOJICIIUPOBAHHUS

OIIK-6.1. 3HaeT OCHOBBI TEOPUU CUCTEM U CUCTEMHOTO aHa-
IM3a, NUCKPETHOM MATEMAaTHKU, TEOPUH BEPOATHOCTEH U
MaTEMaTUYECKON CTATHUCTUKH, METOJOB ONTUMHU3ALNU U UC-
CJIEIOBaHMsl OIepaliii, HEUETKUX BBIUYMCICHUH, MaTeMaTH-
YECKOI0 U IMUTAIUOHHOTO MOJEIIUPOBAHMS.

OIIK-6.2. YMeeT NpUMEHATh METOJbI TEOPUU CUCTEM U CH-
CTEMHOI'O aHaJIM3a, MAaT€MaTH4YECKOro, CTATHCTUYECKOTO H
MMUTALMOHHOTO MOJEJIMPOBAHUS Ul aBTOMAaTH3alMK 3a/1a4y
NPUHATUS PELICHUH, aHaiu3a MH(POPMALMOHHBIX MOTOKOB,
pacueTa >KOHOMHUYECKOH 3((HEKTUBHOCTH U HAICKHOCTH
MH(POPMALIMOHHBIX CUCTEM U TEXHOJIOTHH.

OIIK-6.3. Brageer HaBbIKaMH IIPOBEIEHUS HHIKEHEPHBIX
pacyeToB OCHOBHBIX IOKA3aTeNIel Pe3yJbTaTUBHOCTU CO3/1a-
HUSL U TPUMEHEHUS HH(POPMAIMOHHBIX CHCTEM U TEXHO-
J0rui

Kon
KOMIIE-
TEHIUNA

HaunmenoBaunue
/i KOMIETEHIUH

Otansl OPMHUPOBAHUS KOMITETEHIIUH

1. YK-1 Criocoben ocy- | 1 Dman — 3namo:

CHHTC3

IIECTBIIATH nouck, | YK-1.1. Meroguku cbopa, 0OpabOTKH W
KPUTHUYCCKHIA aHAU3 U | 0000IIeHUS MHPOPMAIUN, METOIUKHA CHCTEM-

I/IHCI)OpMaI_II/II/I, HOT'O Ioaxolda id PpCHICHHA ITOCTABJICHHBIX
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MPUMEHSTh CHCTEMHBIN
MOAXOA ISl PEIICHUS
IIOCTaBJICHHBIX 3324

3aJa4

2 Oman — Ymemn:

VK-1.2. AHanu3upoBaTh U CUCTEMaTU3UPOBATH
pPa3HOPOJIHbIE NTaHHBIE, OCYLIECTBIATH KPUTH-
YeCKMH aHadu3 M CUHTE3 WH(POpMAIWH, IO-
Jy4YEeHHOU M3 pa3HbIX MCTOYHHKOB, OLICHUBATH
3¢ (EeKTUBHOCTH MPOIIEIYp aHATU3a MPOOIEM U
MPUHATUS PelIeHHu B TPpodecCuoHanbHOM 1es-
TEIbHOCTH

3 Dman — Bradems:

VYK-1.3. Meromamu Hay4yHOro cbOopa, oOpa-
00TKM M 00001IeHns WHOPMAITUH, TTPAKTHYC-
CKOM paboThl ¢ MHPOPMALMOHHBIMA HCTOYHU-

KaMH; METOJAMH CHCTEMHOr0 NOAXO0Aa s
pelIeHus] MOCTABJICHHBIX 3a]1a4
OIIK-1 CnocobeHn mnpumessts | I Oman — 3uamo:
ecrectBeHHOHay4HbIe 1 | OIIK-1.1. OcHOBBI MaTeMaTHKH, (U3HKH,
OOIIEMH)KEHEPHBIE 3HA- | OCHOBBI BBIYMCIUTENBHON TEXHUKHU, OCHOBBI
HUs, METOIbl MaTeMa- | IPOrpPaMMHUPOBAHMS
TUYECKOr0 aHaimusza H | 2 Iman — Ymems.
MozenupoBanus, Teo- | OIIK-1.2. Pemars cranmaptHbeie mpodeccuo-
PETUYECKOTO M DKC- | HAJIbHBIC 33J]a4H C IPUMEHEHUEM €CTECTBEHHO-
MIEPUMEHTAIBLHOIO HC- | HAYYHBIX M OOIICHHXCHEPHBIX 3HAHHUM, peliaTh
ciefioBaHusl B mpodec- | mpodecCHOHATbHbIE 3a1a41 ¢ TTOMOIIBI0 METO-
CHOHAJILHOW  J€ATENb- | JIOB MAaTEMaTUYECCKOTO aHAIIN3a U MOJICITHUPOBA-
HOCTH HUsA
3 Oman — Bradems:
OIIK-1.3. HaBblkaMM TEOpPETHUECKOIO M DKC-
MEPUMEHTAIFHOTO  HMCCJIEIOBaHUsSI OOBEKTOB
pohecCHOHANLHOM eI TEIbHOCTH
OIIK-6 Cniocoben ananusupo- | [ Oman — 3namo:

BaTh M pa3padaThIBaTh
OpTaHU3alMOHHO-TEX-
HUYECKUE U SKOHOMHU-
YeCKHe IPOIECCHl C
NPUMEHEHUEM METOJIOB
CHCTEMHOTO aHalIN3a |
MaTeMaTHIECKOT0
MOJIETTHPOBAHHS

OIIK-6.1. OCHOBBI TEOPHM CHUCTEM U CHCTEM-
HOTO aHajJM3a, OCHOBBHI JUCKPETHOW MaTeMma-
TUKHU, OCHOBBI TEOPHH BEPOSATHOCTEH U MaTeMa-
THYECKON CTATUCTUKH, METOIBl ONTUMH3ALUH
U MCCIIEIOBAHUS OIEpaIiii, HEUETKUX BBIUUC-
JICHUH, MaTeMaTU4ecKOro ¥ HMMHUTALMOHHOTO
MOJICJIIMPOBAHUS

2 Oman — Ymemo:

OIIK-6.2. IIpuMeHATh METO/Ibl TEOPUHU CUCTEM
U CHCTEMHOI'O aHajM3a, METOAbl MaTeMaThye-
CKOI0, CTaTUCTUYECKOTO M HMMMTALMOHHOI'O
MOJICJIMPOBAHMs /sl aBTOMAaTH3allMM 3ajad
NPUHATHS pelIeHul, aHanu3a HH(OPMAIHOH-
HBIX IIOTOKOB, pacyeTa 3KOHOMUYECKOH 3P Pek-
TUBHOCTH W HAJASKHOCTH HH(OPMAIIOHHBIX
CHCTEM M TE€XHOJIOTUI

3 Oman — Brademy:

OIIK-6.3. HaBbikamMy TPOBEICHUS HWHKECHEP-
HBIX  pacuyeToB  OCHOBHBIX  TOKazarelnei
pPE3yNbTaTUBHOCTH CO3AaHMs HMH(OpMAIIHOH-




Kazarejaen

HBIX CHCTEM M TE€XHOJIOTM, HaBbIKAMU MPOBE-
JEHUS] MHXKEHEPHBIX PAacuyeTOB OCHOBHBIX IIO-
pe3yIbTaTUBHOCTHU
MHGOPMALIMOHHBIX CUCTEM M TEXHOJIOTUI

IMPUMCHCHU

2. TIOKA3ATEJIA U KPUTEPUU OLIEHUBAHMS KOMIIETEHLIMM HA PA3JIMYHBIX
OTAITAX UX ®OPMHUPOBAHNA, OIIMCAHUE IIKAJI OHEHUBAHUA

Kpurepuu onenuBanus

.
Ne = 2 E HaunmenoBanue KOMIIETEHIINH T
m/m | X é QE KOMITETEHIINHI Ha Pa3JIMYHbBIX 3TANax Kalla OUCHHUBaHA
dbopMHUpOBaHUS
I | VK-1 CrnocobeH ocy- | I Oman — 3uamu: 3auem
LIECTBIIATH VK-1.1. Meromuku c06o- | «3AUTEHO»:
MOUCK, KpUTHUYE- | pa, o0paboTku u | 1. Xopomee 3HaHHE
CKMi aHanmu3 u | 0000menuss uHMOpPMa- | IPOrPaMMHOTO MaTepHaa.
CUHTE3 LMW, METOJUKH cucteM- | 2. Xopoliue HaBBIKU
uHpopMaluuy, HOTO TOJIX0/Ia JIJIsl peIlie- | BHITTOJTHCHHS MTPAKTUICCKIX
MPUMEHSTh CH- | HAS TIOCTAaBIICHHBIX 3a- | 3aJaHUil
CTEMHBIII TOJ- | may 3. Tou”Hocte M OOOCHOBAaHHOCTH
Xon s peue- | 2 Oman — Ymems: BBIBOJIOB.
Husg nocrasieH- | YK-1.2. Anammsuposarts | 4. Jlornunoe U3JI0KEHUE
HBIX 337124 U CHUCTEMaTHU3UpOBaTh | BOIPOCa, COOTBETCTBUE
pPasHOPOAHBIC  JaHHBIC, | U3JI0)KEHUS HAYYHOMY CTUIIIO.
OCYIIECTBIATh KpuTHue- | 5. IIpaBuibHbIE OTBETHI Ha
CKMI aHaJiW3 M CHHTE3 | JONOJHUTENIbHbIE BOIPOCHI.
uHpOpMaIlUK, TOTyYeH-
HoM u3 pasHbiXx ucrounu- | «<HE 3AUTEHO»:
KoB, oueHuBath 3(p¢ek- | 1. IloBepxHocTHOE YCBOEHHE
TUBHOCTH TPOIIEAYP aHa- | IPOrPaMMHOI0 MaTepHaa.
nu3a mpobsiieM u npuns- | 2. Heymenne Y4ETKO
TUS pelieHuit B mpodec- | chopMyInpoBaTh BHIBOJIBL.
CHOHAJIBHOW JesiTenbHO- | 3. OTCyTCTBUE HaBBIKOB
CTH HAYYHOTO CTUJISI U3JIOKEHHUS.
3 Oman — Brademy. 4. HetouHsle OTBETBI Ha
VK-1.3. MerogamMu Ha- | JOIOJIHUTEILHBIE BOIIPOCHL.
yuyHoro cbopa, o6pa- | 5. Hesnanue 3HAYMTEIbHOM
GOTKM W 0000mEeHus | YaCTH MPOTPAMMHOTO MaTepraa.
unbopMaiyu, npaktude- | HeyMenne BbIIEINMTH TIIaBHOE,
CKOM paboThI ¢ | caenaTh BBIBOJBI U 00OOIICHHUS.
WH(POPMAIMOHHBIMU  HC- Ik3amen
TOYHHUKAMH, METOJaMu «OTJIMYHO»
CHUCTEMHOIO noxxona | 1. I'myGokoe u mpouHoe ycBoe-
JJIs1 peIICHHUA ITOCTaBJICH- HHUC IIPpOrpaMMHOIO Martepua-
HBIX 3a/1a4 na.
2 | OIIK-1. | Crocoben mpu- | 1 Oman — 3uamo: 2. 3HaHWE MAKETOB MPHKIAIHBIX

MCHATH
€CTeCTBCHHOHA-
y4HBIE U 001I1e-
UHXXCHEPHbIC
3HaHUsA, MCTOAbI

OIIK-1.1. OCHOBBI
MaTeMaTHKH, bu3uKH,
OCHOBBI  BBIYHCIIUTEIND-
HOM TEXHHKH, OCHOBBI
IpOrpaMMHUPOBaHUS

2 Oman — Ymemon:

IIporpamm.

3. 3HaHHE OCHOBHBIX HMPUHLHUIIOB
IIOCTPOEHHUs MaKETOB IPUKIIA[-
HBIX [TPOTPaMM.

4. 3HaHME OCHOBHBIX 3a/Jay IpPHU-
KJIAJTHBIX [TPOTPaMM.




MareMaTuydc-
CKOT'O aHaju3a
MO/JICTTHPOBa-
HHSI, TEOpEeTHYe-
CKOTO M  9KC-
MePUMEHTAITb-
HOTO  HCCJe0-
BaHHs B TpO-
(heccuoHanbHOM
JeSTeIbHOCTH

OIIK-1.2. Pewars
CTaHJapTHBIE Mpodeccu-
OHaJIbHBIE 3a/1a4M C MpHU-
MEHEHHEM EeCTECTBEHHO-
HAYYHBIX M OOIIEHHXe-
HEpPHBIX 3HAHUH, pelaTh
npodeccuoHaIbHbIE  3a-
Ja9d C TIOMOIIBI0 METO-
OB MaTeMaTU4eCKOro
aHaIM3a ¥ MOJEIMpOBa-
HUS

. besommbounoe

3 Oman — Bradems.
OIIK-1.3. HaBrikamu
TEOPETUYECKOTO0 U IKC-
MEPUMEHTAIBHOTO  HC-
cIeI0BaHUs  OOBEKTOB
npoecCHOHALHOM Jiesi-
TEJILHOCTH

OIIK-6.

Cnocoben aHa-
JU3UPOBATh W
pa3pabaThiBaTh
OpraHM3aIy-
OHHO-TCXHHUYC-
CKHE u
YKOHOMHUYECKHE
MIPOIIECCHI c
HpI/IMeHeHI/IeM
METOJIOB cH-
CTEMHOTO  aHa-
JIu3a U MaTeMa-
THYECKOTO
MOJICTTUPOBAHUS

1 Dman — 3name:
OIIK-6.1. OcHOBBI Te€O-
pUU CUCTEM M CHCTEM-
HOTO aHaju3a, OCHOBEI
JIUCKPETHOMN MaTemMa-
TUKW, OCHOBBI TEOPHUU
BEPOSITHOCTEN U MaTeMa-
THYECKOM  CTaTHUCTHKH,
METOJBI ONTHMHU3AIMH H
HCCIICIOBaHUS omnepa-
U, HEUETKUX BBLIYHCIIE-
HUH, MAaTeMaTHIEeCKOTO 1
AMUTAI[HOHHOTO  MOJIE-
JIMPOBAHMUS

. 3HaHue

2 Oman — Ymemu:
OIIK-6.2.  IIpumeHATH
METOABI TEOPUU CHCTEM
U CHUCTEMHOr0 aHaju3a,
METOBI MaTeMaTh4ie-
CKOr'0, CTaTHMCTUYECKOTO
¥ UMHTAIMOHHOTO MOJIe-
JUPOBAHUA Ui aBTOMa-
TU3AIUH 33724 TPHHSATHUS
peLeHHiH, aHanmu3a
WH(POPMALMOHHBIX TTOTO-
KOB, pacueTa 5KOHOMHUYe-
CKOil 3¢ (deKTUBHOCTH |
Ha/IeXHOCTH  MH(OpMa-
[IUOHHBIX CHUCTEM W TeX-
HOJIOTUI

. IloBepxHOCTHOE

3 Oman — Braoemy.

OIIK-6.3. HaBrikamu
MPOBEJICHUS  WHXCHEP-
HBIX PAcUETOB OCHOBHBIX

. CBoOoHOE BiIajgecHUE IaKe-

TaMU MPUKIIATHBIX IPOTPaAMM.

. TounocTh ¥ 00OCHOBAaHHOCTH

BBIBOJIOB.
BBLITIOJIHEHHE
MPaKTUYECKOTO 3aaHHUSI.

. TO‘-IHI:IC, IIOJIHBIC W JIOTUYHBIC

OTBETHl Ha JIOMOJHUTEIIbHBIE
BOIIPOCBI.

«XOPOILIO»

. Xopouiee 3HaHHE MPOTrPaMM-

HOTO MaTepHa’a.

. Hegoctatouno 1momHoe u3-
JIOJ)KEHHE TEOPETHUECKOTO
BOIIPOCA  IK3aMEHAIMOHHOTO
ouiera.

. Hanmune He3HAUYMTENBHBIX HE-

TOYHOCTEH B ymoTpeOIeHuu
TEPMHUHOB, KJ1acCU(DHUKAITUH.
OCHOBHBIX I1aKETOB
MPUKIIAHBIX TIPOTPaAMM.

. Hemonnora mnpezncraBieHHOro

HWIUIFOCTPAaTUBHOI'O MaTepuala.

. Tounocth ¥ 00OCHOBAaHHOCTH

BBEIBOJIOB.
. Jlornunoe U3JI0KEHUE
BOINPOCA, COOTBETCTBUE W3-

JIOXKCHUA HAYUYHOMY CTUIIIO.

. Herpy06as ommbOka npu BBITION-

HEHHUU IIPAKTHUYECKOro 3aja-
HUSL.

IIpaBunbHBIE OTBETBI HA JIO-
IIOJIHUTENIBHBIE BOIIPOCHI.

«YAOBJIETBOPUTEJIbBHO»
yCBOEHHE
MPOTPAMMHOTO MaTepHhaa.

. Hemocratouno tomHoe W3-
JIO)KEHHE TEOPETHUECKOTO
BOIIpOCA  3K3aMEHAIMOHHOTO
ourera.

. 3aTpyJHEHUE B TNPUBEACHUU

MIPUMEPOB, TOATBEPKIAIOIINX
TEOPETHUYECKUE TTOJIOKEHHUSI.

. Haamume HETOYHOCTEH B
ynoTpedaeHnn TEPMHHOB,
KJIaCCU(PUKAITHH.

. Heymenune uyetrko cdopmymu-

POBaTh BBIBOJBI.

. OTcyTcTBHE HaBBIKOB Hayu-

HOI'O CTHUJIA U3JI0KCHUS.
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rokKasarejiel  pe3yJsbTa-
TUBHOCTH CO3JaHus
UHPOPMALIMOHHBIX  CH-
CTEM M TEXHOJIOTHH, Ha-
BBIKAMH MIPOBEICHUS
WHXEHEPHBIX  pacyeToB
OCHOBHBIX IIOKa3aTenen
pPEe3yIbTaTUBHOCTU TPHU-
MEHEeHUs MH(POPMAIUOH-
HBIX CHCTEM M TEXHO-
JIOTUH

7

. 'pybass ommbka B mpakTH4e-

CKOM 3aJaHHUU.
HerouHnle OTBETHI Ha IOIIOJI-
HUTETHHBIE BOTIPOCHI.

«HEY IOBJIETBOPUTEJIbBHO»

1

2.

. He3nanwue 3HaunTENbHON YacTH

HpOrpaMMHOT0 MaTepHaa.
HecnocoGHOCT TIpUBECTH NpH-
MEpbl ITaKeTOB INPHKIAIHBIX
nporpamm

. HGYMGHI/IG BBIJICIINTD TI'JIABHOC,

clieJIaTh BBIBOIBLI U 0000ILIEHUS.

. I'pyObIe ommOKu Ipy BBITIOTHE-

HUU MIPAKTUYCCKOI'O 3aAaHUs.
HeraBI/IHBHHe OTBETHI Ha JO-
IOJHHUTCJIbHBIC BOIIPOCHKI.

3.

1 3TAIIl - 3HATH

TecToBbIC 3a1aHUA

TUITOBBIE KOHTPOJIBHBIE 3AJAHWA NJIN NHBIE MATEPHUAJIBI, HEOBXO-

JIUMBIE JUUI OLIEHKH 3HAHMI, YMEHUI, HABBIKOB U (UJIN) OITBITA
JEATEJIBHOCTHU, XAPAKTEPU3VIOIINX OSTAIIBI POPMHUPOBAHUMA

KOMITIETEHIMH

B ITPOIIECCE OCBOEHN OBPA30BATEJIbHOM ITPOT'PAMMEI

V1: Ilpenen uncnoBoii nocienoBareabHocTH [IpocTeiinme npenensl

LNelcp

Iim

3n-1

S: BBIYHMCIUTD MpEAeN YUCIOBOU MOCIEI0BATETbHOCTH 7> 5n+1

I Ne2cp

Ny m
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V1: IIpenen yncmoBor MOCAE0BATEIBHOCTH.

I: Ne3cp
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3
S: BBIUMCIIUTE IIPEIE YUCIOBOM MOCIEN0BATENLHOCTH " 1+2n° |

N[

|
L

-+ t©




9

V1: IIpenen 4ncinoBoi Mocie10BaTeIbHOCTH.

I Ne5cp
330 +53-2

lim
S: Beruucnutsb npezen nae X+2

-3
7
3

L Ne6cp

o 43P -14x+6
11m—=

S: Berancauts npexen * x-3

.2

V1: Beraucnuts npeaens .

I Ne7cp
lim &
S: Beruncnuts npegen >0 Sin 2x
-4
0
Y
3
.2
2

x
WIN W o,
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I: Ne 8 cp
. sin5x
I 8x

S: Beruucnuts npegen >0
-0
0
0
8
5

+:

(@)
ol W |

V1: IIpenen yncmoBo MOCae0BaTEIbHOCTH.

L Ne9cp

1- sin 9x

Tx
S: Beruncnuts npegen 0

-0

-0

I: Ne 10 cp

lim Sin 24x

sin 2x
S: Beruuciuts npegen  *0

- 14
0
0
24
.2
1
12
+: 12
1

- elZ

V1: HaiiTi mpou3BoiHYI0 (PYHKITUH .
[: Ne 11 cp
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’
S: IIpousBoaHas CI0KHOM QYHKIIUH (sm 5 x) =
. 5-cosx

_. 5-cos 5x-sin 5x

- —5-cosx
- —5-cos 5x
1 5-cos 5x
_. —cos S5x

I Ne 12 ¢p

'
S: Ipou3BoaHas CI0KHON QYHKIIUH (sin 7x) =
.. 7-cosx

_. 7-cos 7x-sin 7x

.. —7-cosx

_. —7-cos7x

4. 7-cosTx

. —cos 7x

V1: Haiitu npou3BoHy10 QyHKIHH .

I:Nel13 T

— <in(v2
S: IlponsBoanast pyHKIHUN y=sin(x”+1) HMMEET BUL. ..

_. x-cos(x” +1)
4. 2x-cos(x” +1)
_. cos(x’ +1)

_. —2x-cos(x” +1)

I:Neld T

=3/sinx

S: IpowsBogHas QyHKIHH

_.lcosx

6
5-sin’ x

HUMECT BUL. ..

-COS X

l‘ cosXx
4.9 Rsin x
1

- /sin* x

I:Nel5T

| —

_ 7/ 3
S: IIpousBoaHast GyHKIMH y=AIgx WMEET BULL. ..

. Y—ctg’x
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3
7 ( : J
0082 X

3 1

7 4 2
+:7 Jtg"x -cos” x

7 tg’

=10 cos’x

V1: Haiitn mpou3BoAHYIO QyHKIIHH .
I: Ne 16 cp

S: IIponsBoaHas GyHKIUU (COS Tx ) -
. 7-sin x

UMECT BUL. ..

_. 7-cos 7x-sin 7x
. —7-sin x

_. 7-sin 7x

T —7-sin 7x

.. —sin 7x
I Ne 17 cp

S: IlpousBoanast pyHKIUU (cos 9x) =

. 9-sinx

HUMECT BUL. ..

- 9-cos 9x-sin 9x
. —9-sinx

. 9-sin 9x

. —9-sin 9x

_. —sin 9x

V1: HaiitTi npou3BoiHy0 (PyHKITUH .
I: Ne 18 ¢cp

S: BBIUKCIHUTD (ctgx) -
1

- sin’ x
1

. cos’ x




13
[: Ne 19 ¢p

/I _
S: Beruuciurh (tgx) T
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'padukn kakux GyHKIMI H300paskeHbl HA PUCYHKE?
-: CTeeHHBIX

+: IToka3arenbHbIX

: JlJorapudpmuueckux

: TpuroHOMeTpUYECKUX

: l'unepOommaeckux

lasml

:Ne 21 cp

S: I'padukn kakux QyHKIMH H300paskeHbl HA PUCYHKE?
-: CTeneHHbIX

-: [TokazaTenbHbBIX

+: JlorapudmMuyecKux

-: TpuronomeTpuIecKux

-: I'unepbonuyeckux

V1: BeruuciauTe npeaensi .

F’-‘

Y}

O<a<l]

[=]

wY

Dza<l

Y
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I: Ne 22 cp
lim £
S: Berunciuts npeaen *0 sin 2x
-4
0
0
3
)
2
.3
3
+: E
2
.3
I: Ne 23 ¢cp
lim £
S: Beruucnuts npegen  *0 sin 3x
-7
- 21
3
.7
7
.3
7
+: E
1
21

V1: Touku pa3psiBa .
I: Ne 24 cp
|

Y x+3)

S: Hucno Tovek pa3pbiBa PyHKIIHH paBHoO. ..

4
o»—,\:,w’g

I: Ne 25 ¢cp
1
r= x(x=1)(x-95)

S: Yucno Touek paspbiBa GyHKIHH

+
o-@,',t\.)’_q

V1: YcTraHoBUTE COOTBETCTBHE.

paBHoO...
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I: Ne 26 cp

S: YcTaHoBUTE COOTBETCTBHE:

Cnesa:

1) ¥ >0 Ha unrepsae (a;b)

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

3) V" >0 ya unrepsae (a;b)
Cnpaga:

1) rpadux pynkiun Beime ocu OX

2) y Bo3pacTaeT Ha uHTepBase (a;b)

3) y Ha uHTepBae (a;b) BbITyKIa BHU3

[ Ne 27 cp
S: YcraHoBUTE COOTBETCTBUE:
Cnesa:

1) ¥ <9 ya unrepeane (a;b)
2) ¥ <0 ya unrepane (asb)

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

Crpaga:

1) rpaduk pyskuu HIDKE ocu OX

2) y yObIiBaeT Ha uHTEpBaJe (a;b)

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

V1: Ykazats Bup rpaduka.
I: Ne 28 cp
S: Vkaxure Buj rpaduka GyHKIUY, TSI KOTOPOH Ha BCeM OTpe3ke [a;b] oAHOBpEMEHHO BbI-

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

IMMOJIHATOTCS YCJIIOBHA

ylk

a

: =
0 a b x
yu

:—/:
0] a b x
yll

.

-
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FJL

N

+ ( Bepno):

I: Ne 29 ¢p
S: Vkaxute Bua rpaduika GyHKIHH, 115 KOTOPOH Ha BCEM OTpe3Ke [a;b] OAHOBPEMEHHO BbI-

! "
IMMOJIHATOTCA YCJIOBUS: y = O’ y > O’ y< 0

¥

—=
-]
=
¥

Hesepno:

Hesepno:

F.ﬂ

L 4

Hegepno:
V1: YcTaHoBUTE COOTBETCTBUE.

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

1Y <0 ya uHTepBae (a;b)
)Y~ 0 ha uHTepBane (a;b)
3) 7" >0 ya urrepsare (a;b)

4) Y "<0 g uHTepBane (a;b)
Cnpaga:

1) y yOpiBaeT Ha unTepBaie (a;b)
2) y Bo3pacTaeT Ha uHTepBaie (a;b)
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3) y Ha uHTepBaie (a;b) BbIMyKIa BHU3
4) y Ha unTepBae (a;b) BbITyKiIa BBEPX

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

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

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

3) ¥ <0 ya unrepnare (a;b)
Crpasa:

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

2) y yObIBaeT Ha uHTEpBaJie (a;b)
3) y Ha uHTepBaJe (a;b) BbIITyKIJIa BBEPX

2 9TAIl - YMETb

KoMnjieKT THIIOBBIX 3a7a4
3amauga Nel
|. Haiiti nuneiinble komOnHauum marpuy: a) A - C +B; 6) 5A + 3B - 7C, eciu:
] =If3 7 4\~3=irl 0 2\|,r=ir4 2 1)
I 5. 2 V6 43 |7 3 5
2. Haiitn A-B, ecnu:

1 —a) I
a]"'=|\ﬁ 9J"B='ﬁ 5)

L]

6)4=|9 0 -3}

3. Beimonuure AelcTBHA HAJl MATPHLIAMHE:

3 41 1 5 3 4 1 3 L
21 5(|]2 =1 0 1|+|5 0O |-
[l] 1 3 J
6 4 1)12 0 1 3 1 —4
3amaua Ne2

1.1 Beruucnure onpeaenurens 3 NOpsSAKa, UCHOIb3Ys METOJ TPEYTOJIbHUKOB U METO]] pa3JioxKe-
HUS T10 DJIEMEHTaM CTPOKH (CTOJIOA).

1.2 TlpuBeauTe MaTpPUILy K CTYIIEHYATOMY BUJIY C IIOMOIIBIO AJIEMEHTAPHBIX MPE0OPa30BaAHHIA.
1.3 BeinosiHuTE ACHCTBUS HAJl MAaTPULIAMH.
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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, +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
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3anaya Ned ) )
1. Ilo koopanuaram Touex A, B, C 1nf ykasanHIX BEKTOPOE, HafioHTe:

- T -
a) KDOPIHHATE BEKTOpPOR d, b, C
- F
0) mogyne BekTopa  a, b
-
B) CKANAPHOE NPOXIBEIEHNE BEKTOPOB d u b
—
r) yron Mexay BexTopamu d u b

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

- = - 7 =
:I{} CMEIAHNOE MPOHIBEIEHHE BEKTODOR [ﬂ ® b ] =C, rge bh=r
3} 00LEM NMapannenenunena, NocTpOSHHON Ha ITHX BEKTOPIX.

Ne gapHaHTa
A B C a e

1 (4; 6; 3) (-5;2;6) (4;-4;-3) | 4CB-AC AB
3 (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

3agauda Nes
Jananme 1.

Hana npavas Ax+By+C= 0. CocraeuTe ypaBHeHHe nNpAMOii, npoxogsmei 4epes
1anannyo Touky My |) napannensuo nannoil npasoii; 2) nepneHauKyNSpHO JAHHOI NpaMoil.
3apanne 2.

Jna npamex Ax +By+C= 0 w Ayx+Byy+Cy = 0 naiitn ux Bzaumuoe pacnonoxenne. B
CNy4ae HX MEPEceYeHHA HAlTH Yroa MEXIY HHMH, B CITYYae HX NapaniensHOCTH - PACCTOSHHE.
3ananue 3.

Hanw sepunnel TpeyronsHika ¢ koopauuatadu (A, Ay), (B, By) u (C, C). Haiitu ypasnenns
BRICOTE! M MEIHAHE] ITOrD TPEYTOILHHED,

Hexoguuie nannsie ana pemenns saganuii 1, 2, u 3 g38Te 03 Tabnmus.



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

3ananue 4. Hecneaosars # NOCTPOHTE KPHEYIO BTOPOTO NOPAAKE,
= S5xf =y +daye2x-dy+1=0
2x° +2y' = 2xy- 2x- 2y +1=0
3amaua Ne6
Beisicaure, siBisiercst v QyHKIUS, 3a7aHHast B TaOJIUIIE, YETHOM WITH HEYETHOM.

Ta6JII/ILIa— Hccnenoanue Q)YHKI_II/II/I HAa YETHOCTH/ HCYETHOCTH AJII UHANBUAYAJIBHOT'O BapHUaHTa.

Ne QyHKIHA Ne DyHKIHA Ne DyHKIHA
. sin? x
1 | y=x"-cos(3x) 2 | Y=Xsinx 3 v L’
4 | y=x"-cos(6x) 5 | Y=x>+sinx 6 | y=x"+cos(3x)
7 1 Y=X*(1 +x)"? 8 | Y=x-2x’+4x’ 9 | y=x"-ctg(2x)
10 | y_N(1+x)(1-x) 11 | y=x"+sin(7x) 12 | Y=xtgx

13 Y=13/(1 +x)(1-x7) 14 | Y=xsinx 15 | Y=x"tgx

16 |y y(d+ 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.
3amaua Ne7
Haiiure npeaesbl OTHONIEHHS MHOTOWIEHOB IPH X—00 U X—>0

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

(4x+5)?

9 10 11 12 13 14 15 16
8x*43 (4x+6)* | 3x*-5 (7x+2)* | (4x+3)* (6x-3)° 5x%-2 (3x-5)°
(1-2x)*> | (3-2x)* | (2x-1)* | (4-2x)* | 4x*-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
3anaga Ne8

Haiimute mpousBoaHbIC TIATH (DYHKITHIA.

Howmep 3anauu

9]

Bapuanr 1 | 2 | 3 | 4
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5
1,9,17 5y VX7 ¢y arcsin(Inx) e*sinx tg® x>
4 cos’x+
210,18 | 7,2 x o +In tg(x/2) ¢*arcsinx xetg(e")
In(cosx)
4\/_3 7 x S22
3,11,19 gxt VX \/— COSX e*arccosx sin“x
Uy
1
4,12,20 | 5,2 Ux® 53 lg(arcsin2x) e*cosx tg’(ctgx-2)
VX
i 3 arctg(Inx)+ . A
5,13,21 X2 X 4 x3 +ln(arctgx) €°COSX estx
6,14,22 _2 In(tg(x/2)) . .
3% \/; 5\/; N earctgx X arcsin’ X
7,15,23 4 arctg(x)+
6x U e fln(x2+5) lg(x)*arccosx cos’2x
8,16,24 s[.2 5
2x? \/x_ = In*x-In(Inx) arccos(x)* e* arcte®(x’-3)
3amaua Ne9

OyHKIMS U3IEPKEK TPOU3BOJCTBA MPOAYKIIUN HEKOTOPOI pUpMOii HMEeT BHL:

C(x)=a-x’+b-x>+c-x+d

CTBAa U BBIYUCIINTH UX 3HAYCHUC IIPpU x=10 .

(men.en.). Haiftu cpennue u npenenbHble H3IEPKKH MPOU3BO/I-

Tabnuna. Kosddunuentsr pynkunu

U3JIepIKEK.
Ne |1 2 3 4 5 6 7 8 9 10 |11 |12
a (0102 ]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 |05 ]02 ]03 |01 |02 [03 |02 |0,
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

3amaya Nel0Q. Haiinure Hyu QyHkmu (Touku nepecedeHus rpaduka GyHkimu ¢ ocbto OX),
KOODPJIMHATBI 9KCTPEMYMOB M TOYKH Mepernba GpyHKIun y=a,x +ax* +ax+a;
[ToctpoiiTe Ha OTHOM pUCYHKE rpaduku (YHKIIMH U BCEX €€ IPOU3BOTHBIX.

Tabmuua. Kosddunments noanHoma.

Ne

3

8

11

12

15

16

17 |18 | 19

20 [ 21 22 [ 23

—_
— N
—_

-1

-1

-1 1 1

-1

-1 -1 1

1 1 1 -1

1 1

-1

ol=|—=|=|w

a -1 -2 2 - 1 -1 1 -1 1 -1 1 1 -1 2 -2 2 -2
a, 2 |2 -2 8 -8 8 8 2 [-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
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3amaua Nel 1. IIpoBeaute mojaHoe Hccieq0BaHue PYHKIUHN U IOCTPOiiTe ee rpaduk.

1) usyuure marepuan m. 8.8 u 8.9 yuebnuxka [2.1 ];
2) uccnenoBanue GyHKINHA 0HOPMHUTE IO CTAaHIAPTAM;
3) noctpoiite rpaduk QyHKIHH.

Tabnuua. [TomHoe uccnenoBanne QyHKIUU
1 2 3 4 5 6 7 8
X 2x X 2x X X 2x 3x
(x+2)(x-3) (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) (x+1) | x-D(x+4) | xH2)(x+5) | xH)(x+]) | 2(x-6)(x+1) | Sx+tDEA3) | (x-1) (x+1) | 3(x-4)(x+1)
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)

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

YCIIOBHH, 4TO BECh TOBAP PeaTn3yeTcs Mo (UKCHPOBAHHOM IIeHE 3a eIMHULY £ 1 U3BECTeH BU

(bYHKINYT H3/IepIKEK

C(x). C(x)=a+b-x+c-x°

Tabnuna. Kosddunmentsl QyHKINN U3IEpKEK U IICHA 32 SIUHUILY.

Nel1 |2 (3 (4|56 |7 |8 1]9 [10/11]12
a 1 1 1

9 1o [11]12]9 |, [11]12]5 |9 10|11
b l3 1214 (516 (3 (4151623 |4
I T R R
p 15411 161171 181L [16l17|Y |14]15]16
Ne|13[14]15]16 1718192021 [22] 23] 24
a |12]14(8 |9 [10[11]12]13]14]15|8 |9
b |5 |6 |2 41516 |2 [3 |4 6
c |1 [1 [1 1 [1 (1 |1 |1 |1
p | 171814151617 18| 1415|116 17]18

3anava Nel3. Haiftu HeonpeeneHHbIe HHTETPaJIbl, UCIIOJIb3YS METOJI PA3JI0KEHUS

1. J(aox*+aix+ay)dx
[((1-z)/z)%dz

2. _[ (aox2+a1x+a2)dx

[cos(2x) -dx/(sin’k-cos’x)

3. [(1-z)/z)%dz
[dx/(sin’k-cosx)

4. [dx/(sin’k-cos’x)

o g

5. J(axx*+a;x+a))dx
[dx/(x*+3)

6. J((1-2)/z)%dz

Jax/ V8= %"

7. _[ (aox2+a1x+az)dx
[dx/(x*-6)

8. J(aox’ta;x+a)dx

Jax/ V8 —x"

9. ((1-2)/z)’dz
[dx/(sin’x-cos’x)

10. J(ax*+a,x+ay)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. J(apx*+a,;x+ay)dx
[tg*xdx

14.  [((1-2)/z)%dz

o g

15. [((1-2)/z)*dz
[2*e*dx
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16. J(apx*+a;x+a,)dx
[2*e*dx

17. [((1-2)/z)*dz
[dx/(x2-6)

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

jdx/\/4+x2

19. _[(ao X2 +a1x+a2)dx

Idx/\/4+x2

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

21.1((\/;‘\/;)2/\/5)@

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

22. J(agx*+a x+ay)dx

J'(\/;‘}'l)(x_\/;

+1)dx

23. J((1-z)/z)*dz
[tg?xdx

24, dx/ V4 Y
JVE L VT

3anaya Nel4. Haiitu HeonpeieieHHbIE HHTETPalibl, UCIIOJIb3Ys METO/ 3aMEHbI IEPEMEHHOH (B
CKOOKax ykazaHa peKOMEH/yeMasi 10/ICTAaHOBKA)

1 VYl Vel

dx
J NEETIE S

3

dx
2 J.sz—az ; [x=1/]
(VY73 ydx; [=VE Y]

3 Jx “x—7dx; [t=

x_7]
fx3“x+1 dx t=
Ux+1

dx
4 J.\/;—i/; ; [t:%]

xdx

\/x—i—l [t:\/x+1]

dx
5 .[\/;+9~‘\‘/§ : [tzi/;]

J‘ d
Vxta® e

6 fx3“x+1 dx t=
Ux+1

dx
-‘-\/;+i/; ; [t:g/;]

7 |x Vx—ldx; [t=“x_1]

xdx

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

dx
dx

J' e’ +1 ; [x=-Int]

cos xdx
9 V1+sin® x .
b

[t=sinXx]

2%

b

I dx
10 J €+ [x=nt]

xdx

WV x+1 : [t:\/.x-l‘l]

11Ix3x+1ck t:ilx+1

xdx

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

4
[t= \/; ]
cos xdx

12 \ 1+sin2 X .
[t=sinX]

fx3“x+1 dx t=
Ux+1

cos xdx

Jme
13 I+sin”x - r=ginx]

I dx
e’ +1 ; [x=-Int]

2
14 [V4=X" gx. [x=2sint]

cos xdx

V1+sin? x .

; [t=sinx]

15 [x’(3x%-5)° dx;
[t=3x-5]

fx3“x+1 dx t=
Vx+1

COS xdx
16 V1+sin? x . [t=

xdx

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

sinx]

2
17 V4=X" 4x.  [x=2sint]

Ix%x+4'dx tz%x+&

18 Ixm dx t=

Yx+1
Ixm dx t=
Yx+1
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Vx : [x=1/1]

cos xdx

20 .[X3 x+1 dx t:3’\/x+1

Idx
e*+1 .

3
21 x VXD g =

%x+1

—— ; [x=-Int]
V1+sin? x : [t=sinx] \/7
; [x=1/t]
2
22 [V4-X gx. [x=2sinf] J- dx
23 e*+1 .

IJ% ; [x=1/]

; [x=-Int]

X “x_ldx; [t=“x_ ]

J. xvxz—az [XZI/
t]

Idx
e*+1 .

; [x=-Int]

3agaya NelS. Halitu HeonpeielleHHbIE UHTErpaibl, UCIOJIb3Ysl METO/ HHTETPUPOBAHUS 110 Ya-

CTAIM.
[ 1n xdx [xetax 3 [xetax
[ xsin xdx [ arctgrax [ xsin xdx
s [ xsin xdx [ arctgrax ¢ [ In xdbx
[ In xdx [ xsinxcos xdx [xetax
, [ In xdx o [ xsinxcos xdx 0 [ xsin xcos xdx
[1nxdx [ xarctgxdx [ xsin xax

10 J.x2 In xdx

j e” sin xdx

1 Ixa retgxdx
jsin(ln X)dx

12 Ixa retgxdx
J.xz In xdx

13 J.x2 In xdx

14 Ixsinxdx

15 Iex sin xdx

[arcsin xax [sin(inx)dx [ xarctgdx
16 [arcsin xdx . [arcsin xdx 18 [(x/er)ax
[(x/e)ax [e* sinxdx [ arctgrax
19 I(x/ex)dx 20 [e* sinxdx . I(x/e")dx
[ tnxdx [(xreyax [ xarctgxdx

- j (xdx/sin’ x)
Ixzexdx

23 I(x/ex)dx
[ e /5in” x)

24 Ixarctgxdx

J. arcsin xdx

3agaua Ne6 Hapucyiite npsiMoyronbHbIi TpeyroibHUK ¢ BepinHaMu B Toukax O (0;0), A (a:0),
B (0, 6). Vcnionb3ys onpeneneHHbId HHTErpall, BbIBEAUTE (GOPMYITy IJIOMIATU MPSIMOYTOILHOTO
TPEyTOJIbHUKA.

3agaua Nel7. Hapucyiite TpeyroiabHUK HNpOM3BOJIBHON (POPMBI, PACHOJIOKHB €ro BEpIIMHBI B
toukax Ai(a;;0);Ax(az; 0); B(0; 6). Ucnonb3ys onpezeneHHbl UHTErpa, BbIBeAUTE (HOPMYITY
IUIOINAAM TPEYTOJbHUKA IPOU3BOJIBHON (DOPMBI.
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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.

3J3TAIl - BJIAJETDH

3agaun

Bapuant 1

Yacte [

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

J17 1
3

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

3) CpasuuTe 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 ONTHUYECKHMH MHUKPOCKON , KOTOpBIA JaeT
BO3MOYKHOCTb PasIM4UTh OOBEKTHI pasmMepoM 10 2,5 ‘107 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 OnbOiImoTexe
yucino KHUT yBenuumiaock Ha 50%, a Bo BTOpoii- B 2 pa3a. B kakoil OuOnHOTeKe KHUT CTao
Oosnbie?

A. B nepBoii 6ubnmnoreke

b. Bo BTOpoii Oubmuoreke

B. Kuur octanocs nopoBHy

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

A. -5a*+ 16

b. -5a’+8a— 16

B. -5a°+8
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I. -5a’+8a—4

S

48

V5 J5 V5

A, V1643 . 12 B. 43 r.

a’ +3a

8) CoxpaTuth ApoOHL 9-a’
OrBer:

9) Pemnre ypaBuenue 3x°+x =0

OrtBer:
10) BpruucianTe KOOpAUHATH TOUKU NIEPECEUSHUSI TPSMBIX
2x+3y=-12 n 4x-6y=0.

OTtBerT:

11) Benocunenuct ot o3epa 10 IEPEBHU €XaJl CO CKOPOCTHIO 15 KM/4, a 0OpaTHO — CO CKOPO-
CTBIO 10 km/4. CKOJIBKO BPEMEHH YIIIJIO Y HEro Ha JAOPOTy OT 03epa JI0 ACPEBHH, €CIIU Ha
BECh MYTh TyJla U OOPAaTHO BEJIOCUIIETUCT 3aTpaTui 1 u?

[TycTs x 9 — Bpemsi, 3aTpadeHHOE Ha JIOPOTY OT 03epa JIo nepeBHU. Kakoe u3 ypaBHEeHUi cOOT-
BETCTBYET YCIIOBHIO 3a/1aun?
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) TIlpu KakuX 3HAUYEHUSX X 3HaUCHUs BbIpakeHUsI 8X —2 Oouibllle 3HAUYEHUH BbIpaXKEHUs
10x +1?
A. Ilpux>-1.5
b. Ilpux <-1.5
B. Ilpux<0.5
I'. Ilpux>0.5
13) Ha pucynke nzo0paxeH rpaduk QyHKInN

y=x"-x-6

Hcnonb3ys rpaduk, pemure HepaBeHCTBO

xP—x-6>0
OTtBeT:

y =64, 1775
14) B reomerpuveckoil mporpeccuu b =64, 2 | B KaKkoM CiIydae Ipu CPaBHEHHH dIe-
HOB 3TOH NMPOrpeccuy 3HaK HEPABEHCTBA IIOCTABJIEH HEBEPHO?

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

15) B npsamoyronsHoM Tpeyroiabauke ABC yron C=90°, AC=4 cm, BC=7cm. Haiinute paccro-
sHUe oT Touku B 1o mpsimoit AC.

A. 4cm b. 7 cm B. */E cM T. ‘/§CM

16) Haiinure pagnyc OKpy>XKHOCTH, €CJIH €€ JIJTMHA paBHa 887 M.
A. 44nm b. 22m B. 22nam I'. 44m

Yacte 11

17) Yopocture BeIpaKeHHE:

18) U3 ropoga A B ropon B, paccrosHue mexny kotopbiMu paBHO 300kM, BbleXaa aBTOOYC.
UYepes 20 MuH HaBcTpedy emy U3 B B A Bblexan aBTOMOOWJIb U uepe3 2 4 Mocie Bble3/1a BCTPE -
i aBToOyc. C Kakoi CKOPOCTHIO €Xall aBTOMOOMITb, €CIIM H3BECTHO, YTO OHA ObuTa Ha 20 KM/4
OO0JIBITIE CKOPOCTH aBTOOYCa?

Bapuanr 2
Yacrs |
1) HaiinuTte 3HaueHue BbIpaXeHust I+3x mpu * T —0.17
A 0,07 B 1,24
b. 0,7 I.opu * = —0.17 BBIPAXXKEHHUE HE UMEET CMBICTA
C
c=—
2) U3 popmyiisl yienbHOM TEMIOEMKOCTH M pripasute maccy M.
M — < M = g M = ﬂ
A M=Cc b. c B. S C
3) Cpasnute au a*, eciu U3BeCTHO, uTo 0 < a <I.
A.a>a> Bb.a<a®? B.a=2a’ . Jlnst cpaBHEHMS HE XBATAET JAHHBIX.

4
4) TIpocreiimue- mapasutel uMeroT mmHy ot 1 em 1o 2107 M Bripasure mocnenmioro sen-

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

5) B nByx 6mbnmoTekax ObUIO OJMHAKOBOE KOJMUYECTBO KHUT. Uepes roj B nepBoi OHOIMoTeKe
YHUCII0 KHUT yBenuumiock Ha 50%, a Bo BTOpoi- B 1,5 pa3za. B xakoii OuGnuoTexke KHUT CTalo
Oosnbie?

A. B mepBoii 6ubnmoreke

b. Bo BTOpoii Oubmuoreke
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B. Kuur octanocs mopoBHy
I'. Jlns oTBeTa HE XBaTaeT JAHHBIX
6) VYmpocrure Beipaxenue (¢ + 5)* — ¢(10 — 3c¢).
. -2¢*+25
E. 4¢*—10c +25
K. 4¢* —5¢+25
3. 4¢*+25

-~

7) Kakoe u 1aHHBIX BbIpa)KEHUN HE paBHO

4 2
AN g 35

B

25

B. 3\/§ r. 15
3a® —6a
8) Coxpatuth Apodbr 4 P-4

OTtBeT:

9) Pemure ypaBHeHnue 3X — x> =0

OrtBer:
10) Bpruuciante KOOpIAUHATH TOUKU EPECEUEHHSI 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. CKOJBKO BPEMEHH YIUIO Y HEro Ha OOpaTHYIO JIOpOTY , €CJId Ha Bech IyTh TyJa H
00paTHO BEJIOCUIICTUCT 3aTpaTui 3 4?

[Tycth X 4 — Bpems Ha 0OpaTHyto gopory. Kakoe 3 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 3HAYCHUs BhIpaK€HUs 3X — 4 MEHbIlIe 3HaUE€HUH BbIpaKEeHUs
7x - 27
. Ipux>1.5
E. IIpux<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:
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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 npsmoyroasaoMm Tpeyroibanke ABC AB = 6 cm, AC=8 cm, BC=10cwm. Haitnure paccro-
aHue ot Touku C 110 npsimoit AB.

A. 6 cm b. 10 cMm B. m cM I'.8cMm

16) Haiigure miomanb paBHOOSIPEHHOTO TPEYTOJIbHUKA, €CITU ero OOKOBasi CTOpOHA paBHa 1
M, a yToJI [Py BepLIMHe paBeH 45°.

V2

1
A. 4 M2 b. 2 M2 B. ‘/3 M2 T.

V2
2 e

17) VYnopocTuth BeIpaskeHue:

3x 6x—-25
Ix— || x——
x—4 x—4
18) U3 ropona A B ropon B, paccrosiHue mexny KOTopsIMU paBHO 205kM, Bblexail aBTOOyC.
Yepes 15 MuH HaBcTpeuy emy U3 B B A Bblexall MOTOLIMKIIUCT U BCTPETHI aBTOOyC uepe3 1 4
nocie Bbie3na. C KakoW CKOPOCTBIO €Xall BCTPETHII aBTOOYC, €Clii ero CKopocTb Ha 20 KM/4
OoJiblIIe CKOPOCTH MOTOLUKIIMCTA?
Yacrs 11

BOl'lpOCI)I K 3K3aMEHY

1 cemecTp
Mampuuybt u onpedenumenu.

Martpulibl ¥ TMHEHHBIE ONEpALlN HAJl HUMHU.
YMHOXKEHUE MaTpHUL], CBOUCTBA.
Onpenenureny KBapaTHBIX MaTPUIL: CBOMCTBA, METO/Ibl BHIYMCIICHUS.
OO0parHas MaTpHLa.
Panr matpunsl.

Pewienue cucmem nuHelinpIX anzeopauyeckKux ypagHeHuil.
6. Cuctembl IMHEHHBIX aNreOpandeckux ypaBHEHUH.
7. YcioBHs COBMECTHOCTH (HAJIMYMs PELICHUH) M ONpeNeleHHOCTH (€IMHCTBEHHOCTh pelle-
Hus). Teopema Kponekepa-Kanemnnu.
8. Meron 'aycca pemieHns U UCCIIEJOBAHUS CUCTEM JINHEHHBIX YPaBHEHUI.
9. Crpykrypa 00111€ero penieHus OJHOPOIHON CUCTEMBI IMHEWHBIX YPaBHEHUM.
10. KBagpartHble cucTeMbl TMHENWHBIX ypaBHeHu. Teopema Kpamepa.

SNk W=
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11. Monenb JIeoHTbEBa MHOTOOTPACIEBON SKOHOMUKHU. (MEXKOTPACIeBOI OalaHCOBBIN aHANIN3).

Ilpsamvie na nnockocmu.
12. CamocrostensHas padora cryneHTa: [loBTopeHrne OCHOBHBIX MOHSATHN O BEKTOPax Ha IUIOC-
KOCTHU U3BECTHBIX U3 LIKOJIBHOI'O Kypca.
13. CkansipHoe Npou3BEICHUE.
14. Bextop Hopmainu, Hampapistomuid BekTop. [Ipsimple Ha tuiockocTu. OOIee ypaBHEHHUE
MIPSIMOM Ha IMIOCKOCTH.
15. I'eomeTrpuueckuii cMbIC  JIMHEHHOro HepaBeHcTBa. IlosmymuiockoctH.  Belmykiible
MHOT'OYTOJIbHUKH.

Mamemamuueckuii ananuz. Muosxcecmea u gpynkyuu.

16. IonsTue mMHOXecTBa. Onepanyu Haj MHOXKecTBaMU. OTOOpa)KeHUs] MHOXeCTB. MOIIHOCTb
MHOYECTB.
17. JeiicTBUTENbHBIC YKCIIA U UX CBOICTBA. YKcnoBast mpsimasi © MHOKECTBA HA HEH.
18. I'paHM YUCIIOBBIX MHOXECTB.
19. AOGconroTHas BeIMYMHA JIEHCTBUTENHLHOTO YHCIA.
20. IlonsTre okpecTHOCTH TOUKH. PaccTosiHME MEX Ty JBYMs TOYKaMH Ha MPSMOU.
21. JlexapToOBbI IPSAMOYTOJILHBIE KOOPIMHATEI HA INIOCKOCTU. MeTo1 KOOpAMHAT.
22. PaccrosiHue MeXx 1y IByMs TOUKaMHU Ha IUIOCKOCTH.
23. JleneHue oTpe3Ka B JAaHHOM OTHOILIEHHH.
24. KoopauHaTel TOYKH B IPOCTPAHCTBE.
25. PaccrosiHMe MeXay IBYMsl TOUKaMH B IPOCTPAHCTBE.
26. Yron mexny nByms ocaMH. [lonsipHbpie KOOpIMHATEHIL.
27. 3aBUCUMOCTb MEX]y JEKApTOBBIMHU U NOJSPHBIMUA KOOPAUHATAMHU.
28. KomrmutekcHble uncna U JeHCTBUsI HaJ HUMH. M300paskeHHEe KOMITIEKCHBIX YHCEN Ha IJIOC-
KOCTH.
29. Anrebpanueckasi 1 TPUrOHOMeTpUdeckas (POpMbl KOMITJIEKCHOTO YHCIIA.
30. ®dopmymna Ditnepa. KopHr KOMIIIIEKCHBIX YHCEI.
31. Ilepemennsle BennunHbl. OYHKIMOHAIBHAS 3aBUCUMOCTb.
32. OcHoBHbIE CBOICTBA (DYHKIMH.
33. Knaccudukanus ¢pynkmmii. OCHOBHBIE 3JIEMEHTapHbIC (DYHKITHH.
34. CnoxHble QYHKIINH.
35. Llenbie u 1poOHO-pAITHOHATBHBIE (DYHKITHH.
36. @yukuuu yeTHble U HeueTHbIe. [leproandeckue GpyHKIMM.
37. [Iloustne 06 oOpatHOi (yHkumu. OOpaTHble TpUroHoMerpuueckue QyHKuMH. ['paduxu
OCHOBHBIX 3JIeMEeHTapHbIX (pyHKIMiA. [Ipeobpa3oBanue rpadukos.

Ilpeoenvt u nenpepvieHocmsb YyHKuUU 00HOU HEPEMEHHOIL.
38. Ilpenen uuciaoOBOM MOCIIENOBATEIBHOCTH. ApU(pMETHYECKUE CBOICTBA MIPEIETIOB.
39. IIpenen dynkuuu. [Ipenen pyHkmnyu B 66CKOHEYHOCTH U B TOUKE.
40. beckoHeyHO Majble BEJIMYMHBI. beckoHeuHO Gosblire BeTuYuHbL. CBs3b MEXy OECKOHEUHO
00JIbI1I0M 1 OECKOHEYHO Majiol BeMMYMHOW. OTHOIIEHUE ABYX OECKOHEYHO MAJIbIX BEIUYHH.
41. OcnoBHble TeOpeMsl 0 npeaenax. [Ipu3naku cymecrsoBanus npenena. OQHOCTOPOHHUE Npesie-
JIBL.
42. 3ameuatenbHbIE PEAECbI.
43. 3amaua 0 HEMPEPHIBHOM HAYUCIICHUH MTPOIICHTOB.
44. HenpepbIBHOCTh (PYHKIIMU B TOUKE. TOYKM pa3pbiBa.
45. Tlpupamenne GyHKIUM U IpUpanieHue apryMmenrta. OnpeaeneHie HenmpepbIBHOCTH (DYHKIIUH C
TIOMOIIBIO TIOHSTUH MPUPAIIEHUS APTYMEHTA U MPUPAIICHUS (PYHKIHH.
46. JlokambHbIC CBOMCTBA HEMPEPBIBHBIX (DYHKITHH. Onepanyy Hal HENPEPhIBHBIMU (DYHKITHSIMH.
47. HenpepbIBHOCTH JIEMEHTAPHBIX (PYHKITHH.
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48. CpoiicTBa (PyHKLMI, HEMPEPHIBHBIX HA CETMEHTE: OrPaHUYEHHOCTb, CYIIECTBOBAHHE HaUOOIb-
IIET0 ¥ HAUMEHBILIET0 3HaYeHHH, MPOMEKYTOYHbIE 3HaUeHHsI. [ T00anbHble CBOICTBA HENMPEPHIBHBIX

(bYHKITHIA.
2 cemecTp

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. . Omuoponusie Gpyukiuu. [Ipeacrarinenue o METOe HAMMEHBIIIUX KBAIPATOB.

4. METOAUYECKHNE MATEPHAJIbI, OIPEAEJIAIOUIUE ITPOLIEAYPbBI OLIEHMBAHU A
3HAHUI, YMEHUM, HABBIKOB U (MJIN) OITBITA JESATEJIBHOCTH,
XAPAKTEPU3YIOIIMX DTAIBI ®OPMUPOBAHW S KOMITETEHI[MI B ITPOIIECCE
OCBOEHHU S OBPA3OBATEJIbHOM ITPOI'PAMMBI

1 3TAIl - 3HATH

Kputepun oneHuBaHus Pe3yJabTATOB TeCTAa:

[TonHast Bepcusi TECTOBBIX BOIMPOCOB COMEPKUTCSA B AJIEKTPOHHO-MH(POPMAITMOHHON CH-
creMme By3a. CTyZ€HTHI MPOXOASIT TECTUPOBAHUE B KOMITBIOTEPHOM KJlacce OlieHKa yCIEITHOCTH
MPOXOXKACHUS TeCTa OTHpenensercs ciueayromeil cetkoit: ot 0% mo 29% — «HEeyAOBIETBOPH-
tenpHO», OT 30% 10 59% — «ynoBneTBoputenbHO»; 60% — 79 % — «xopomoy; 80% -100% —
COTJIMYHOY.

2J0TAIl - YMETH

Kpurepun oneHuBaHus pe3yibTAaTOB PellIeHUs KOMILIEKTA 3a/1a4

Ouenka Kpurepun
COTIIMIHO paboTa BBINOJIIHEHA TOTHOCTHIO;
B JIOTMYECKHX PACCYKICHUAX U 0OOCHOBAHUM PEIIEHUS HET Ipo-
0CJI0B U OIIMOOK;
B pEILIEHUH HET MaTeMaTUYECKHX OINOOK (BO3MOKHBI HEKOTOPbBIE
HETOYHOCTHU, OIIUCKHU, KOTOpasi HE SIBJISIETCS CIIECTBUEM HE3HAHUs
WIN HETIOHMMaHUs y4eOHOro Marepuaa).
«XOpOILIO» paboTa BBINOJHEHA MTOJIHOCThIO, HO OOOCHOBAHUS 11arOB PELICHUS
HEJIOCTaTOYHBI (€CJI YyMeHHe 00OCHOBBIBATh PAcCyKJICHHs HE SIB-
JSUI0CH CHEIMATIbHBIM 00BEKTOM MPOBEPKH);
JIOMYIIEHbI OZJHA OIIMOKA, WK €CTh ABa — TPU HEJ0UETA B BBIKIIAI -
Kax, pUCyHKaX, YepTexax WU rpadukax (eciau 3TH BUIBI padoT He
SBJSUIUCH CTIEUAIBHBIM 0OBEKTOM IPOBEPKH).
«YAOBJIETBOPUTENILHO» | AOMYIIEHO He Oojee ABYX OmMOOK MM Oosiee ABYX — TpEX HEJO-
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YeTOB B BBIKJIAJKaX, YepTekax WM rpadukax, Ho oOydaromuncs
o0Jsa1aeT 00s3aTETBHBIMU YMEHHUSIMH IO TIPOBEPSIEMON TeMe

«HEYIIOBJIETBOPUTEIHHO» | JOMYIIECHBl CYIIECTBEHHBIE OINMOKH, IIOKa3aBlIKe, 4YTO 00y-

Yalomuics He o0JyialaeT 00sA3aTeIbHBIMA YMEHHSMU I10 JTaHHOUN
TeME B TIOJTHOM Mepe.

3 OTAIl — BJIAJAETDH

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

Ouenka Kpurepun

«OTIUYIHO» paboTa BBITOJIHEHA MOJHOCTHIO;

B JIOTUYCCKUX 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 SIBJISICTCS CICACTBHEM HE3HAHUS
WM HEIOHUMaHMsI y4eOHOro Marepuaa).

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

JOTYIIEHbI OJTHA OIHUOKA, MK €CTh JBa — TPY HEJ0UETa B BHIKJIA/T -
KaxX, pUCyHKaX, 4yepTexax Win rpadukax (€ciu 3T BUABI paboT He
SIBJISTACH CTICIIMAIBHBIM 00 BEKTOM MPOBEPKH).

«yIIOBJIETBOPUTEIBHO» | JIOMYIIEHO He Oojiee IBYX OMMOOK min Ooiee ABYX — TpeX HEHo-
YeTOB B BBIKJIAJKAX, YepTekax WM rpadukax, Ho oOydyaromuncs
o0Jsa1aeT 00s13aTEIBHBIMU YMEHHUSIMH IO TIPOBEPSIEMON TeMe

«HEYIIOBJIETBOPUTEIHHO» | JOMYIIECHBl CYIIECTBEHHBIE OINMOKH, IIOKa3aBlIKe, 4YTO 00y-

Yalomuicsa He o0JyialaeT 00sA3aTeIbHBIMA YMEHHSMU T10 JTaHHOUW
TeME B TIOJTHOM Mepe.

Kpumepuu OUCHUGAHUA 3HAHUI Ha 3aueme

«3AYTEHO»:

1. Xopolee 3HaHHE TPOTPAMMHOTO MaTepHana.

2. Xopolire HaBbIKU BBITIOTHEHUS MPAKTUYECKUX 3aIaHUM
3.
4
5

TouyHOCTE 1 000OCHOBAHHOCTH BBIBOOB.

. JlornuHoe U3510KeHHE BOIIPOCA, COOTBETCTBUE U3JIOKEHUSI HAYYHOMY CTHIIIO.
. I[IpaBunbHbBIE OTBETHI HA AOMOIHUTEIBHBIE BOIIPOCHI.

«HE 3AUTEHO»:

1.

SARNANE ol el

IToBepXHOCTHOE YCBOECHME MPOIPAMMHOI0 MaTepuaa.
Heymenue yetko chopMynupoBaTh BHIBOJBI.

OTcyTCcTBUE HABBIKOB HAYYHOT'O CTUJISL M3JIOKEHUSI.

Herounble 0TBETHI Ha TONOJHUTEIBHBIE BOIPOCHI.

He3nanue 3Ha4UTENBHON YaCTH TPOrPAMMHOT0 MaTepHaa.
Heywmenue BbAETUTH T1aBHOE, CAETATh BBIBOBI U 00OOIIICHHUS.

Kpurepuu oueHuBaHus 3HAHUI HA IK3aMeHe

Ouenka Kpurepun

«OTJIUYHO» 1. I'my6okoe 1 mpoYHOe YCBOSHHE IPOrPaMMHOT0 MaTepHala.
2.3HaHME MAKETOB NPUKIIATHBIX IPOTPAMM.
3.3HaHMe OCHOBHBIX IPUHLHUIIOB IIOCTPOECHHUS MAKETOB NPUKJIAM-
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HBIX IIpOrpamMmm.

. 3HaHME OCHOBHBIX 33]1a4 MPUKIAJHBIX IPOIPAMM.

. CBoOOIHOE BIIaJICHHE MMAKETaMU MIPUKJIATHBIX TPOTPaMM.

. TouHocTh 1 000CHOBAHHOCTH BBHIBOJIOB.

. be3ommbo4yHOE BHINOIHEHNE TPAKTHUECKOTO 33 JaHHS.

. TouHble, MOJHBIE M JIOTUYHBIE OTBETHI HA JOMOJHUTEIbHBIC

BOIIPOCHL.

«XOpOoUIo»

—_—

No v e

o0

Xopoliiee 3HaHWE TPOrPaMMHOTO MaTepHaa.
HenocraTouHo noiHOE H3JI0)KEHHWE TEOPETUYECKOrO BOIIPOCa
9K3aMEHAIIMOHHOTO OuIIeTa.

. Hamuuue He3HAUMTENBbHBIX HETOYHOCTEH B YHOTpeOIeHUH

TEPMHUHOB, KJI1aCCUPUKALUH.
3HaHHUE OCHOBHBIX IAKETOB MPUKIIAAHBIX IPOTPAMM.
HenosHOTa IpecTaBIeHHOrO WILTIOCTPATUBHOIO MaTepUaa.

. TouyHOCTH U1 0OOCHOBAHHOCTE BEIBOJOB.
. JlornuHoe W3JI0KEHUE BOIMPOCA, COOTBETCTBUE HM3JI0KCHUS Ha-

Y4YHOMY CTHIIIO.

. Herpy0as ommn6ka npu BEIIOJTHEHUH TPAKTUYECKOTO 3a/IaHuUsl.

HpaBI/IHBHBIC OTBCThI HA JOIMOJHHUTCIIbHbLIC BOIIPOCHI.

«YAOBJICTBOPUTCIIBHO»

N

. HOBerHOCTHOG YCBOCHHUC IIPOTrpaMMHOI'0 MaTCpualia.

Henoctatouno moaHOE H3IIOKEHHE TCOPCTUICCKOTO BOIIpOCa
3K3aMCHAIIlMOHHOI'O ourera.

.3aTpy/lHEeHUE B MPHUBEACHUHU IPUMEPOB, MOJITBEPKIAIOLINX

TEOPETUYECKHE MOJIOKEHHUS.
Hanuune HeTouHOCTEH B yNOTpeOIeHNH TEPMUHOB, KIacCU(H-
Kallui.

Heymenue yeTko copMyIupoBaTh BHIBOJIBI.

OTcyTCcTBHE HABBIKOB HAYYHOT'O CTHJIS M3JI0KEHHUS.

I'py0Gast ommbKa B MPaKTHYECKOM 3a[aHUH.

HeTouHble OTBETHI Ha IONOJIHUTENIbHbIE BOIIPOCHI.

«HCYOOBJICTBOPUTECIBHO»

—_

whn b~ W

. He3HaHue 3HaUUTENBHON YaCTH MPOTPAMMHOI0 MaTepuania.
. HecmocoOGHOCTh TpHBECTH MpPHUMEpHI MMAKETOB MPHUKIAIHBIX

MporpaMm

. HeymeHue BbIienuTh I1aBHOE, CAEIATh BHIBOBI U 0000LICHHUS.
. I'pyOble ommOKy pyu BHIOTHEHUN TIPAKTUIECKOTO 3aIaHHs.
. HenpaBuiibHbBIE OTBETHI HA JONOJIHUTENIBHBIE BOIIPOCHL.
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