[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHdopmaumsa o Bnagenbue:
Ono:y B

o %Mcf”}ef’ﬁe%””oﬁpasolam eJIbHOE YUpesKIeHHe BhICIIero 00pa3oBaHusi

JomkHocTb: PexT

Hara noanucarns: 2804 VI ey HapogHbI UHcTUTYyT JlM3aiina u CepBuca

YHUKanbHbI MPOrpaMMHbIA KIKOY:

49859¢83f65dd7c3ce7bb8a2Schbabb33ebcs8 (MOYBO MU /1uC)

Kadenpa matematuku u unpopmatuku

®OH/I
OLIEHOYHBIX CPEJCTB J1JI51 MNPOBEJEHMS TEKYIIETO
KOHTPOJISI YCHEBAEMOCTH U MPOMEKYTOYHOM
ATTECTALIMU OBYYAIOIUXCS MO JUCHUIIJIUHE

MATEMATHUKA

Hamnpasnenue noarorosku: 09.03.03 I[pukiannas nadhopmaTrka
HampasnenHocts (ipoduib): PazpaboTka KOMIBIOTEPHBIX UTP U PUIIOKESHHI
C BUPTYQJIBHOM U JOIIOJIHEHHOU PEaIbHOCTHIO
KBamudukanus Beimyckanka: bakanasp
['on Habopa: 2025

ABtop-coctaButenb: [ToctoBanosa M.I1.

Yemnaouuck 2025



COJEPKAHHUE

1. IlepedyeHp KOMIETEHUMH C yKa3aHHEM 3TaloB WX (OPMUPOBAHMS B IMPOLIECCE OCBOCHUS
00PA30BATEIIBHOM IIPOTPAMMDBL. .......eeutinrentitiateeteeieententetensesseeteeteeaeesseseessessestesaeeasesanesaneenneenneeaneennes 3

2. Tloka3zaTenu U KpUTEpPHUH OLIEHWBAHUS KOMIIETEHLIMH Ha pa3IUYHBIX 3Tanax ux GopMupoBa-
HUS, OTIMCAHUE IIKAT OLEHMBAHMS. ....oooviiiiiiiiiiiie ittt aa e s aa e saa e saa e snaae e s 3

3. Tunoswlie KOHTPOJIBHBIC 3alaHUA WJIA UHBIC MAaTCPUaJIbl, HCO6XO}II/IMBIC JJ1s1 OLICHKHN 3HaHHI>'I,
YMEHH, HAaBBIKOB M (WJIM) OMBITA JCSITENLHOCTH, XapaKTEPHU3YIOIMIUX 3Tanbl (HOPMHUPOBAHHS
KOMITETCHIIHI B TIPOIECCE OCBOCHUST 00PA30BATEIEHON TIPOTPAMMBL.......eeereveeeereeeereeeeennenreeeeannnns 7

4. Meronnueckue MaTepHUaibl, ONPEIEISIIOIINE MPOLETypbl OLICHUBAHUS 3HAHUI, YMEHUH, Ha-
BBIKOB U (WMJIN) OIBITA JIEATEIbHOCTH, XapaKTepU3YIOLIUX 3Tabl (OPMUPOBAHUS KOMIETEHIIUH B
MPOIIECCE OCBOCHUS 00PA30BATEIBEHON TPOTPAMMBL.......veeutetienteeurensteteeeesieenseessesseenseesesseesseennens 32



3

1. IEPEYEHb KOMIIETEHIIMM C YKA3SAHUEM 9TAIOB X ©POPMIPOBAHIA
B [NIPOIECCE OCBOEHUA OBPA30BATEJIbBHOU ITPOI'PAMMBI

Hpouecc HU3YUCHUS OUCHUIIIIMHBL «MaremaTuka» HaIlpaBJICH Ha (I)OpMI/IpOBaHI/Ie ciaeny-

IOIINX KOMIIETECHITNH:

Kox u HaumenoBanue
KOMITETCHITNI BBITYCKHUKA

Kon n naumMeHoBaHue UHIUKATOpaA JOCTUKEHUS KOMIIe-
TEHIINI

YK-1 Crniocoben ocy-
HIECTBJIATh IMMOUCK, KPUTHUYC-
CKUU aHaaW3 ¥ CHUHTE3
uHbopMaluy,  MPUMEHSThH
CHUCTEMHBIH  TOAXOM  JJIs
PEIICHNA ITOCTABJICHHBIX 3a-
a4

VK-1.1. 3naer meronuku cOopa, 06pabOTKH U 000O0IIEHUS
WHPOPMAIINN, METOJUKHA CUCTEMHOTO TTOIX0/Ia JIIsl PEIICHUS
MOCTaBJICHHBIX 3a]1a4.

VK-1.2. Ymeer aHanu3npoBaTh U CHCTEMATH3UPOBATh pa3-
HOPOJIHBIE JIaHHBIE, OCYIIECTBIATh KPUTUYECKUNA aHAINU3 U
CHHTEe3 MH(OpMAINH, MMOTyYeHHON W3 pa3HBIX MCTOYHUKOB,
olieHuBaTh 3()()EKTUBHOCTH MPOLENYp aHaIu3a MpodiIeM H
MIPUHSTHS pEIIeHUH B TPO(eCcCHOHATILHOM e TEIIbHOCTH.
VK-1.3. Brnageer MeTogamu HayuyHOro cOopa, 0OpabOTKU U
0000menuss uMH(poOpManMM, TNpPaKTUYECKOH paldoThl ¢
UH(QOPMALMOHHBIMA HMCTOYHHKAMM; METOJaMHU CHUCTEMHOTO
MIOJTXO/1a JJIsl PEIICHHUS TIOCTABJICHHBIX 33124

OIIK-1. CnocoGen mnpume-
HATh €CTECTBEHHOHAYYHBIE
U OOLEMH)KEHEPHBIE 3HAHMUS,
METOJBl  MaTEeMaTHYECKOTO
aHaJM3a W MOJCIHPOBAHMS,
TEOPETHYECKOTO U JKC-
HEPUMEHTAJIBHOTO HCCIIE0-
BaHMs B TIpo(ecCHOoHaIbHOM
JeATEIbHOCTH

OIIK-1.1. 3HaeT OCHOBBI MaTeMaTWUKH, (U3UKH, BBHIYUCIH-
TEJIbHON TEXHUKU U IPOrPaMMUPOBAHUSI.

OIIK-1.2. YmMeer pemats CTaHIapTHBIE MPO(ecCHoHaNbHbIE
3aJ]a4M C IPUMEHEHUEM €CTECTBEHHOHAYUHBIX U OOIIEHHkKe-
HEpPHBIX 3HAHUM, METOJOB MaTEeMaTHYECKOIO aHalu3a |
MOJIETTUPOBAHHUSI.

OIIK-1.3. Brageer HaBbIKAMHU TEOPETUYECKOTO M IKC-
MEePUMEHTATBPHOTO HCCIIEIOBaHUSI OOBEKTOB Mpodeccro-
HaJIbHOU JIEATEIbHOCTH

OIIK-6. CnocobeH aHamu3u-
poBaTh W  pa3padaThiBaTh
OpTraHU3aIl[MOHHO-TEXHUYE-
CKHE M  DKOHOMHYECKHE
IPOIECCHl ¢ MPUMCHEHHEM
METOJIOB CUCTEMHOI'0 aHaJIH-
34 M MaTeMaTHYECKOIO
MOJICTTUPOBAHUS

OIIK-6.1. 3HaeT OCHOBBI TEOPUU CUCTEM U CUCTEMHOTO aHa-
Ju3a, JUCKPETHOM MAaTEMAaTHKH, TEOPUU BEPOSATHOCTEH U
MaTEMaTUYECKON CTATUCTUKH, METOJIOB ONTUMHU3ALUN U UC-
CJIEOBAaHUs OIEpalnii, HEYETKUX BBIYMCIICHUI, MaTeMaTH-
YECKOI0 U UMUTALIUOHHOTO MOJEIINPOBAHHUS.

OIIK-6.2. YMmeeT npuMeHATh METOJbl TEOPUU CHUCTEM U CHU-
CTEMHOI'0 aHaJIu3a, MAaTEMaTU4YECKOro, CTaTUCTHYECKOIO U
MMUTALIMOHHOTO MOJEJIMPOBAaHUs AJIsl aBTOMATU3alUU 3a]a4
NPUHATHS PELIeHUH, aHalin3a MH()OPMALMOHHBIX IOTOKOB,
pacueTa 3KOHOMHYECKOH 3()()EKTUBHOCTH W HAJESKHOCTH
UH(QOPMALMOHHBIX CUCTEM U TEXHOJIOTHH.

OIIK-6.3. Bnageer HaBbIKaMU IPOBEIEHUS HHIKEHEPHBIX
pacdyeToB OCHOBHBIX IOKa3aTeNIel Pe3yJIbTaTUBHOCTU CO3/1a-
HUSI U TIPUMEHEHUs] WH(POPMAIMOHHBIX CHCTEM U TEXHO-
JIOTUH

Kon
KOMIIE-
TEHIMH

HaumenoBanue
KOMIIETEHIINH

Otansl GOPMUPOBAHUS KOMITETEHLIUH

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

CHUHTEC3

IIECTBIIATH nouck, | YK-1.1. Meroauku cbopa, o00paboTku U
KPUTHYECKHH aHanu3 U | 00001eHns UHOOPMAIMH, METOJUKU CUCTEM-

I/IH(i)OpMaI_[I/II/I, HOIo nmojaxoaa sl pCiCcHrA IMMOCTABJICHHBIX 34a-
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MPUMEHSITh CHCTEMHBIH
MOAXOA ISl PeIIeHUs
IIOCTAaBJIECHHBIX 3a1a4

Jad

2 Oman — Ymemn:

VK-1.2. AHanu3upoBaTh U CUCTEMaTU3UPOBATH
pPa3HOPOJHbBIE JTaHHBIE, OCYLIECTBIIATH KPUTH-
YeCKUH aHajdu3 M CHHTE3 WHQOpMaluu, Io-
Jy4YEeHHOW M3 pa3HbIX MCTOYHHKOB, OLICHUBATH
3¢ (EeKTUBHOCTH MPOLIEYp aHATU3a MPOOIEM U
MPUHSTUS PElIeHUH B TPO(ecCUOHaIbHOM J1es-
TEIbHOCTH

3 Dman — Bradems:

VYK-1.3. Meronamu HayyHOro cbopa, oOpa-
00TKM 1 00001IeHns WH(OPMAITUH, TTPAKTHYC-
CKOH paboThl ¢ MH(DOPMAIMOHHBIMU HCTOYHU-
KaMHW; METOJIaMH CHUCTEMHOTO IMOIXOoAa IS
pEIICHUs TOCTABIICHHBIX 337124

OIIK-1 CnocobeH mnpumeHsts | 1 Oman — 3uamo:
ecrectBeHHOHay4yHbIe 1 | OIIK-1.1. OcHOBBI MareMaTHKH, (U3HKH,
OOIIEH)KEHEPHBIE 3HAa- | OCHOBBI BBIUMCIUTEIHLHOM TEXHUKH, OCHOBBI
HUS, METOIbl MaTeMa- | IPOrPaMMHUPOBAHHMS
THYECKOr0 aHaiusza H | 2 Iman — Ymemo:
MozenupoBanusa, Teo- | OIIK-1.2. Pemars cranmaptHbeie mpodeccuo-
PETUYECKOIO M OKC- | HAJIbHBIC 33Ja4l C IPUMEHEHUEM €CTECTBEHHO-
[IEPUMEHTAIBLHOIO MC- | HAYYHBIX M OOIICMH)XCHEPHBIX 3HAHUM, PEIIaTh
cienoBaHus B npodec- | mpodecCHOHaTbHBIEC 3a1a41 C TTOMOIIBIO METO-
CHOHAJIBHOU  JIEATENb- | OB MATEMATHYECKOTO aHAJIN3a U MOJICIIHPOBa-
HOCTH HUsA
3 Oman — Brademy:
OIIK-1.3. HaBblkaMM TEOpPETHYECKOIO M IKC-
MEPUMEHTAIFHOTO  HMCCJIEIOBaHUS OOBEKTOB
pohecCHOHANLHOM NesTEIbHOCTH
OIIK-6 Cnocoben ananusupo- | [ Oman — 3namo:

BaTh M pa3padaThIBaTh
OpraHU3aIMOHHO-TEX-
HUYECKHE U SKOHOMHU-
YeCKHe TMPOIECCHl C
NPUMEHEHUEM METOJIOB
CHCTEMHOTO aHalIN3a M
MaTeMaTHYECKOTo
MOJICTTHPOBAHHUS

OIIK-6.1. OCHOBBI TEOPHM CHUCTEM U CHCTEM-
HOTO aHajJM3a, OCHOBBI JUCKPETHOW MaTeMa-
TUKHU, OCHOBBI TEOPHH BEPOSATHOCTEH U MaTeMa-
THYECKOH CTATUCTUKH, METOJBI ONTUMH3ALUH
U HCCIIEOBAHUS OlEpaluii, HEYeTKUX BbIUUC-
JICHUH, MaTeMaTH4ecKOro M HMMHUTALHOHHOTO
MOJICJIMPOBAHUS

2 Oman — Ymemu:

OIIK-6.2. IIpuMeHATh METOJIbl TEOPUHU CUCTEM
U CHCTEMHOI'O aHaju3a, METObl MaTeMaThye-
CKOIO, CTaTUCTUYECKOTO M HMMMTALHOHHOIO
MOJICJIMPOBAHMS /sl aBTOMAaTH3alMK  3ajad
NPUHATHS peIIeHui, aHanu3a HH(POpPMAIMOH-
HBIX IIOTOKOB, pacueTa 3KOHOMU4eckoi 3¢ dex-
TUBHOCTH W HAJEKHOCTH HH(OPMAIIMOHHBIX
CHCTEM M T€XHOJIOTUI

3 Oman — Brademy:

OIIK-6.3. HaBbikaMu TpPOBEJACHUSI HHKEHEP-
HBIX  PacuyeToB  OCHOBHBIX  TOKazarelnei
pe3yNbTaTUBHOCTU CO3[aHUS WH(GOPMAaIUOH-
HBIX CHCTEM U TEXHOJIOTWM, HABBIKAMHU MPOBE-
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JICHHSI MHKCHEPHBIX PAcyeTOB OCHOBHBIX IIO-
KazaTenell  pe3ylbTaTUBHOCTH
WHGOPMAIIMOHHBIX CUCTEM M TEXHOJIOTHH

IIPUMEHECHUA

2. IOKA3ATEJIN Y KPUTEPUU OLIEHMBAHM S KOMIIETEHILIVI HA PA3JIMYHBIX
OTAITAX X ®OPMUPOBAHUN A, OIITMCAHUE IIKAJI OHEHVBAHUA

Kpurepuu onenuBanus

|
Ne == E Haumenosanue KOMIIETEHIINI
S = & [IIkana oreHMBaHUSs
n/m | < C ©| KOMICTCHUHH Ha pa3IUYHbIX dTarax
dhopMHpOBaHUS
1 | YK-1 Crniocoben ocy- | I Oman — 3uams: 3auem
LIECTBIIATE VK-1.1. Meromuku c06o- | «3AUTEHO»:
IIOMCK, KpUTHYE- | pa, 00paboTKn u | 1. Xopomee 3HaHUE
CKUH aHamu3 U | 0000meHuss  uHbOpMa- | IMPOrpaMMHOrO MaTepHana.
CUHTE3 MU, METOJUKH cucteM- | 2. Xopolue HaBBIKU
uHpopManuu, HOT'O MOJIX0JIa JUIsl pellie- | BBIMOTHEHUS MPAKTUYECKHUX
MPUMEHATh CHU- | HUSL TIOCTaBJICHHBIX 3a- | 3aJIaHU
CTEMHBI HOJI- | may 3. TouHocte U 0OOOCHOBAHHOCTH
xon s peue- | 2 Oman — Ymems: BBIBOJIOB.
Hug nocrasieH- | YK-1.2. Anamusuposats | 4. Jlornunoe U3J10KEHUE
HBIX 33/1a4 U CHUCTeMaTH3UpOBaTh | BOIIPOCA, COOTBETCTBHUE
pPa3HOPOJHBIC  JaHHBIC, | U3JI0KEHUS HAYYHOMY CTHIIIO.
OCYIIECTBIIATh KpuTHue- | 5. IIpaBuibHbIE OTBETHI Ha
CKHH aHaJiW3 W CHHTE3 | JOIOJHUTEIBHBIE BOIIPOCHI.
uHPOpMAIIUH, TIOTyYeH-
HOM u3 pa3HbIXx nctounu- | «HE 3AUTEHO»:
k0B, omeHuBath 3pdek- | 1. IloBepxHocTHOE YCBOEHHUE
TUBHOCTH TIPOIICYp aHa- | IPOrPaMMHOI0 MaTepHaa.
nu3a mpobieMm u mpuns- | 2. Heymenune YETKO
TUS pelreHuit B mpodec- | chopMyInpoBaTh BHIBOJIBL.
CHOHAJIBHOM JesiTenbHO- | 3. OTcyTcTBUE HaBBIKOB
CTH HAYYHOTO CTUJISI U3JI0KECHHUS.
3 Oman — Braoems: 4. Hetounsie OTBETHI Ha
VK-1.3. MeronamMu Ha- | JOIOJHUTEIBHBIE BOIIPOCHI.
yuHoro cbopa, o6pa- | 5. Hesnanue 3HAYUTEIILHON
00oTKH W 0000mEeHus | 4aCTU IIPOrpaMMHOr0 MaTepuala.
uHdopmanuu, npakrude- | HeymMeHne BBIAEAMTL TIJIaBHOE,
CKOI paboThI c | clenath BBIBO/IBI U 00OOIIEHUS.
WH(POPMAITMOHHBIMU  UC- IK3amen
TOYHHUKAMH, METOAaMU «OTJIIMYHO»
CUCTEMHOTO nmonxona | 1. ['mybokoe u mpodHOoe ycBOe-
JUTSI pEIICHUS] TIOCTABJICH- HUE NPOrpPaMMHOr0 Marepua-
HBIX 3a/1a4 na.
2 | OIIK-1. | Ciiocoben tipu- | 1 Dman — 3namo: 2. 3HaHHE MAKeTOB MPUKIATHBIX
MEHSITE OIIK-1.1. OCHOBBI nporpamMm.
€CTECTBCHHOHA- | MAaTCMAaTHKH, buzukwy, 3. 3HaHWe OCHOBHBIX TPUHLHUIIOB
Y4YHBIC W OOIIe- | OCHOBBl  BBIYMCIIHTEIb- IOCTPOCHHUA IIAKCTOB IIPUKJIAI-
HH)KCHEPHBIC HOM TEXHHUKH, OCHOBBI HBIX IIPOrpaMM.
3HAHWsI, METOJBI | IIPOrPAMMUPOBAHUSI 4. 3HaHWE OCHOBHBIX 3aja4 IMPH-
MaremMaTuye- 2 Oman — Ymems: KJIaIHBIX MTPOTPAMM.

CKOT'0O aHaJIu3a u

OIlK-1.2. Pemats

5. CBoOOIHOE BIAJCHUE IIAKe-
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MOJICTTHPOBa-
HHSI, TEOpETHYC-
CKOTO M  JKC-
MePUMEHTAITb-
HOTO  HCCIe0-
BaHHS B TMpPO-
(heccuoHanbHOM
JeSTeIbHOCTH

CTaHJapTHBIE Tpodeccu-
OHAJIbHBIE 3a/1a4yM C MpH-
MEHEHHEM EeCTECTBEHHO-
Hay4YHBIX W OOIIECHH)KE-
HEpHBIX 3HAHWM, pelaTh
npodecCuoHAIbHBIC  3a-
Ja4ud C TIOMOIIBI0 METO-
OB MaTeMaTH4ecKOro
aHajuM3a ¥ MOJeUpOBa-
HUs

. besommbounoe

3 Oman — Brademy.
OIIK-1.3. HaBrikamu
TEOPETHUUECKOTO U IKC-
MEPUMEHTAJILHOTO  HC-
ClIeIOBaHHS  OOBCKTOB
poeCCUOHAIBHON J1esI-
TEIBLHOCTH

OIIK-6.

CrnocobeH aHa-
JTU3UPOBATh |
pa3palatbIBaTh
OpraHm3aIy-
OHHO-TEXHHYE-
CKHE 51
YKOHOMHYECKHE
TIPOIIECCHI c
MIPUMEHEHUEM
METOH0B cH-
CTEMHOIO aHa-
JIu3a U MaTeMa-
THYECKOTO
MOJICTTUPOBAHUS

1 Oman — 3uame:
OIIK-6.1. OcHOBBI T€O-
pUU CHUCTEM M CHUCTEM-
HOTO aHajn3a, OCHOBBI
JIUCKPETHOM MaTeMa-
THUKHW, OCHOBBI TEOPUU BE-
pPOSITHOCTEW U MaTeMaTHu-
YEeCKON CTAaTHCTHKH, M-
TOOBl ONTHUMH3AIUU U
HCCIICTOBaHUS omnepa-
LM, HEUCTKNX BBIYHCIIC-
HHUI, MAaTEMaTHUECKOTO U
HMUTAIMOHHOTO  MOJIe-
JIMPOBAHMS

. 3HaHue

2 Oman — Ymemn:
OIIK-6.2.  IIpumeHATH
METOAbl TEOPUU CUCTEM
M CHUCTEMHOTO aHaln3a,
METO/bI MaTeMaTuye-
CKOT0, CTaTHCTUYECKOTO
U UMHUTAIMOHHOTO MOJie-
JMPOBAHUS JUII aBTOMa-
TU3ALUM 3a71a4 IPUHATUS
peuieHui, aHanusa
MH(POPMALIMOHHBIX MOTO-
KOB, pacueTa SKOHOMHUYe-
CKOll (P dEKTUBHOCTH H
HAJCKHOCTH  UH(pOpMa-
IIUOHHBIX CHUCTEM U TeX-
HOJIOTHI

. IloBepxHOCTHOE

3 Oman — Bradems.:

OIIK-6.3. HaBrsikamu
MPOBEJCHUS  WHXKCHEp-
HBIX PAcUETOB OCHOBHBIX
MoKa3aTeneil  pe3ylbTa-

TaMU MPUKJIAOHBIX IIPOTrpaMM.

. ToudocTh M 0O0OOCHOBAaHHOCTH

BBIBOJOB.
BBITTOJIHEHHUE
MMPaKTUYCCKOI'O 3alaHus.

. TO‘IHI)IG, IIOJIHBIE W JIOTUYHBIC

OTBCThI Ha JONOJHUTCIBHBIC
BOTIPOCHI.

«XOPOIIO»

. Xopolee 3HaHUE IIPOrpamMMm-

HOro Martepuala.

. Hemocrtarouno 1omHoe W3-
JIOKEHHE TEOPETHUECKOTO
BOIIpOCa  3K3aMEHAIMOHHOTO
ourera.

. Hannune ne3HaunmTenbHBIX HeE-

TOYHOCTEH B yHOTpeOICHUHN
TEPMUHOB, KJITaCCUPUKAIIHIA.
OCHOBHBIX  IIaKETOB
MIPUKJIAJHBIX TIPOTPAMM.

. HenonHota mnpeacTaBIeHHOTO

HWIUIIOCTPATUBHOT'O MaTCpUalia.

. ToudocTh U 0O0OOCHOBAaHHOCTH

BBIBOI0B.
. JJornuHoe U3J10KEHHE
BOIIPOCA, COOTBETCTBUE W3-

JIOKCHUA HAYYHOMY CTHUIIIO.

. Herpy0as ommbka npu BBITION-

HCHUHU TIPAKTHYECKOI'0 3anaa-
Hus.

HpaBI/IJ'IBHBIe OTB€TbI Ha 1O0-
TOJIHUTCIIbHBIC BOIIPOCHI.

«YAOBJIETBOPUTEJIBHO»
YCBOEHHE
MIPOTPaMMHOT0 MaTepuaa.

. Hegoctatouno 1omHOe W3-
JIOJKEHHE TEOPETHUECKOTO
BOIIpOCA  IK3aMEHAIMOHHOTO
ouiera.

. 3aTpylHEeHHE B TPUBEICHUU

MPUMEPOB, TOATBEPKIAOIINX
TEOPETUYECKHE MOJIOKECHUS.

. Hanuune  HeTOuHOCTEW B
yHnoTpeOIeHIH TEPMHUHOB,
Kiaccuukanuii.

. Heymenune detko cdopmynu-

POBATH BLIBOJBI.

. OTcyTcTBHE HAaBBIKOB Hayu-

HOTI'O CTHJIA U3JI0OKCHHUA.

. I'pybas ommbka B mpakThye-




TUBHOCTH CO3JIaHMS
WH)OPMAITMOHHBIX  CHU-
CTEM U TEXHOJOTHM, Ha-
BBIKAMH MIPOBEACHUS
WH)XCHEPHBIX  PAcueTOB
OCHOBHBIX ITOKa3aTeje
pEe3yJIbTaTUBHOCTH TIPH-
MEHEeHHsI MH(POPMAIHOH-
HBIX CHCTEM M TEXHO-
JIOTHH

CKOM 3aJaHuH.
Herounrie oTBeTHI Ha JOII0JI-
HUTCJIbHBIC BOIIPOCHI.

«HEYJIOBJIETBOPUTEJIBHO»

1. He3Hanue 3HAYUTCILHOM YacTH
MIPOrpaMMHOTO MaTepHaa.

2. HecriocoOHOCTH TIPUBECTH TPH-
MEphl IMAKETOB TMPHUKIAJTHBIX
porpaMm

3. HeymeHue BBIICIHUTH TJIABHOE,
cIenaTh BBIBOJIBI U 0000IIEHHMS.

4. I'pyObie OUOKHU MPHU BBITIOJIHE-

HUU MPAKTHUYCCKOI'O 3aaHus.
HeraBI/IHBHHe OTBETHI HA 10-
ITOJTHUTCJIbHBIC BOIIPOCHKI.

3.

1 3TAIl - 3BHATH

TecToBBIC 3a1aHUA

TUITOBBIE KOHTPOJIBHBIE 3AJAHWA NJIN NHBIE MATEPUAJIBI, HEOBXO-

JIUMBIE I OLIEHKHW 3HAHWI, YMEHUI, HABBIKOB U1 (UJIA) OIIBITA
JEATEJIBHOCTHU, XAPAKTEPU3VIOIINX STAIIBI POPMMUPOBAHNA

KOMIIETEHI[UIA

B ITPOIIECCE OCBOEHN OBPA30BATEJIbHOM ITPOI' PAMMEI

V1: IIpenen uncnoBoii nocaenoBarenbHocT [Ipocreiimme npeaensl
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V1: IIpenen uncnoBoii Nocaea0BaTENbHOCTH.

L Ne5cp
330 +53-2

lim
S: Boruncauts npexen - x+2

-3
7
3

—

:Ne 6 cp

o 43P -14x+6
11m—=

S: Beramciuts npegen © 7 x-3

N|wn F

)

V1: Beluncnute npeaenst .

I Ne 7 cp
lim 5>
S: Beruncnuts npepen 0 sin 2x
-4
0
0
3
L2
2

iy
WIN LW o,
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—

:Ne 8 cp
. sin 5x
l 8x

S: Beruucnuts npegen >0

olo°

| o0

-5
5

+: g

-l €

V1: IIpenen ynciaoBoi Mociaea0BaTEIbHOCTH.

[: Ne 9 cp

1 . sin 9x

Tx
S: Beruncnuts npegen  *0

olo

o0

(¢]
4]0 W] o

I: Ne 10 ¢p

lim sin 24x
S: Beruucauts npegen 0 sin 2x
-1 14
0
=0
24
L2
1
12
+ 12
1

- elZ

V1: Haiitu npon3BoiHY0 QyHKIHH .
[: Ne 11 cp
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’
S: IIpousBoaHast CIOKHON (HYyHKIIMU (Sln Sx) =
_.5-cosx

_. 5-cos 5x-sin S5x

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

I: Ne 12 ¢cp

'
S: TIpou3BoIHAsE CIIOKHOM (YHKITHH (sin 7x) =
.. 7-cos x

. 7-cos 7x-sin 7x

.. —7-cosx

_. —7-cosTx

+- 7-cos 7x

. —cos7x

V1: Haiitu npou3BOaHY0 QYHKINH .

I Nel3T

—_— 1 2
S: IlpousBoaHast pyHKIMU y=sin(x"+1) HAMEET BUI. ..

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

_. —2x-cos(x” +1)

I NeldT

_ 5[
=NSIY pveer BHUI...

S: IpousBoxHas GyHkuun

_-lcosx

6
5-sin° x
——.cosx

l cosXx
+:5 sin® x
1

- /sin* x

I:Nel5T

DN | —

_ 7/ 3
S: IIpousBoaHas GyHKIUH y=qigx AMEET BULL. ..

. Y—ctg’x
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3
\ ( : j
COS2 X

3 1

7 4 2
+:7 Jtg"x -cos” x

7 tg’

.10 cos’x

V1: Haiitu npou3BoiHy0 QyHKIHH .
I: Ne 16 cp

S: TlpousBoaHas GyHKIUH (cos 7x) =
_. 7-sin x

. 7-cos 7x-sin 7x

. —7-sinx

.. 7-sin7x

4. —7-sin7x

.. —sin 7x
I: Ne 17 ¢cp

S: IIpousBoaHas GyHKIUH (COS 9x) -
- 9-sinx

_- 9-cos 9x-sin 9x

- —9-sinx

. 9-s8in 9x

+. —9-sin 9x

_. —sin 9x

V1: Haiitu npou3BoiHy0 QyHKIHH .
I: Ne 18 ¢cp

S: BBIUUCTUTD (ctgx) -
1

- sin’ x
1

- cos’ x

UMECT BU/. ..

HUMCCT BU. ..
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I[: Ne 19 ¢p

I _
S: Beraucnure (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'padmkn kakux QyHKIHMIT H300paskeHbI HA PUCYHKE?
-: CTeneHHbIX

+: [Ioka3aTenbHbIX

: Jlorapudmuyeckux

: TpuroHOMeTpu4eCKuX

: I'unepGonrueckux

e

:Ne 21 cp

S: I'pacduku kakux GyHKIMA H300paskeHbl HA PUCYHKE?
-: CTeneHHbIX

-: [TokazaTenpHBIX

+: JlorapudmMmuyecKkux

-: TpuroHomMeTpu4ecKux

-: I'unepbonuyeckux

V1: Beruucnurs npenenst .

F’-‘

ax»l D<a<]
y’
axl
0/ ¥
Dza<l



I: Ne 22 ¢cp
. to3x
lim =

sin 2x

S: Berunciuts npegen *0

I olo®

1
Do N w

Ry
WIN W o,

:Ne 23 ¢cp

(=

. te7x
lim -2

S: Beruucnuts npegen 0

o
—_

1
[ QW

T
= W[,

1
[\
—_

V1: Touku pa3psiBa .
I: Ne 24 cp

S: Uncino Tovek pa3pbiBa GyHKIHH
3
2

+ .\

1
O =

I: Ne 25 ¢cp

S: Uncno Touek pa3pbiBa QyHKIHH

+

V1: YcraHoBUTE COOTBETCTBHE.

sin 3x

Y M+ 3)

Y M —D)(x=5)

14

1

PaBHO. ..

1

pPaBHoO. ..



15

I: Ne 26 cp

S: YcTaHoBUTE COOTBETCTBHE:

Cnesa:

1) ¥ >0 4a unrepeae (a;b)

2) V"> 0 ya unrepsane (a;b)

3) ¥" >0 ya unrepsane (a;b)
Cnpaga:

1) rpadux Gynkiun Beime ocu OX

2) y Bo3pacTaeT Ha uHTepBasie (a;b)

3) y Ha unTepBaie (a;b) BIyKIIa BHU3

[ Ne 27 cp
S: YcraHoBUTE COOTBETCTBUE:
Cnena:

1) ¥ <9 ua unrepsane (a;b)
2) ' <0 ya unrepsane (azb)

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

Crpaga:

1) rpadux pynkmum Hivke ocu OX

2) y yObiBaeT Ha nuHTepBae (a;b)

3) y Ha uHTepBasie (a;b) BBIMyKJIa BBEPX

V1: Yka3ats Bup rpaduka.
I: Ne 28 cp
S: Vkaxure Buj rpaduka GyHKIUH, 7151 KOTOPOH Ha BCceM OTpe3kKe [a;b] oqHOBPEMEHHO BbI-

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

IMOJIHAIOTCA YCJIOBHUA

y.ll.

a

: N
0 a b x
yn

:—/:
0] a b X
yll

y
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FJL

N

+ ( Bepno):

I: Ne 29 ¢p
S: Vkaxure Bua rpaduka GyHKIMH, 17151 KOTOPOH Ha BCEM OTpe3Ke [a;b] 0JHOBPEMEHHO BbI-

! "
IMOJIHATOTCA YCJIOBUS: y = 0’ y> 0’ yo< 0

—=
w
=
b ¥

Hegepno:

HesepHno:

}T.ﬂ

L 4

HegepHno:
V1: YcTaHoBUTE COOTBETCTBHE.

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

Y <0 uHTepBae (a;b)
)Y~ 0 ha uHTepBane (a;b)
3) V" >0 ya unrepsare (azb)

4y "<0 ya uHTepBae (a;b)
Cnpaga:

1) y yObiBaeT Ha uHTepBasie (a;b)
2) y Bo3pacTaeT Ha HHTepBaiie (a;b)
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3) y Ha unTepBaie (a;b) BbIyKIIa BHU3
4) y Ha unTepnaie (a;b) BeiyKkia BBEpx

I: Ne 31 ¢p
S: YcTaHOBUTE COOTBETCTBHE:
CneBa:

1Y ">0 4 uHTepBae (a;b)
2) Y < 0 ha uHTepBae (a;b)

3) Y "<0 ya uHTepBane (a;b)

Crpasga:

1) y Ha unTepBane (a;b) Beimykia BHU3
2) y yObiBaeT Ha nuHTepBaie (a;b)

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

2 9TAIl - YMETH

KoMIieKT THIOBBIX 3aJgav

3amaua Nel
|. Haiiti nuneiinble komOnHauum marpuy: a) A - C +B; 6) 5A + 3B - 7C, eciu:
i ™ i g ! " N
37 4 1 0 2 [4 2 1
A=] B | C=|
I 5. 2 V6 43 |7 3 5

2. Haiitn A-B, ecnu:

3. Beimonuure AelcTBHA HAJl MATPHLIAMHE:

1y(1 5§ 3 4 1 3 ek i
5-1—1ﬂ1+5ﬂ.[ )
1

01 31
2 0 1 3) \1 -4

=T L
o=

3amaua Ne2

1.1 Beruucnure onpeaenurens 3 Mopsaka, UCHOIb3Ys METOJ TPEYTOJbHUKOB U METO]T pa3JIoxKe-
HUS TI0 DJIEMEHTaM CTPOKHU (CTOJIONA).

1.2 TlpuBeauTe MAaTPUILy K CTYIIEHYATOMY BUY C IIOMOIIBIO SJIEMEHTAPHBIX MPeoOpa3oBaHMiA.
1.3 BeimosiHUTE AEHCTBUS 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
Jlana cuctema nuHelHBIX ypaBHeHH. Pemmte 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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3amaua 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

3agauga Ne5
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

Jaganne 4, HecnenoBats # NOCTPONTE KPHBYIO BTOPOrO NOPAIKE.
= S5xf =y +daye2x-dy+1=0

2x° +2y' = 2xy- 2x- 2y +1=0

3agaua Ne6
BrisicauTe, siBiisieTcs i QyHKIWSA, 3aJjaHHAs] B TA0JIHIIE, YETHOW MM HEUETHOM.

Tabnuua- MccnenoBanue pyHKIUN HAa Y€THOCTH/ HEYETHOCTD /ISl MHIMBHLyaJbHOTO BapUaHTA.

Ne DOyHKIMS Ne DyHKIMS Ne DOyHKIMS
. sin® x
1 | y=x"-cos(3x) 2 | Y=X’sinx 3 v L)’
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 | y_V(I+x)(1-x) 11 | y=x"+sin(7x) 12 | Y=xtgx
13 |y A+ x)(1-x) 14 | Y=xsinx 15 | Y=x"tgx
16 | y_ YA+ x)*(1-x) 17 | Y=sin® x/(1+x) 18 | Y=xX’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=xX"tgx
[Tpumeuanue: Ne - HOMep BapuaHTa.
3amaua Ne7
Haitaure npenenbl OTHOMIEHUSI MHOTOYIEHOB IPU X—© U X—0)

1 2 3 4 5 6 7 8
(2x-7)° 7x3-6 (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*+3 (4x+6)* | 3x%-5 (Ix+2)* | (4x+3)? (6x-3)° 5x%-2 (3x-5)*
(1-2x)? (3-2x)> | (2x-1)* | (4-2x)* 4x3-2 (x+2)° (2x+5)* (4+x)*

17 18 19 20 21 22 23 24
(2x+5)* | 3x-1)* | 2x+3)* | 3x’-5 (3x-4)° 5x2-2 (5x-1)* (6x-3)°
(3x-4)* | 2x*+3 5x%-2 2x%-6 2-4x* 7-3x (4x+1)* 4x*+2
3amaua Ne§
Haiigure mponsBoaHbIe MATH (QYHKITHIA.
Howmep 3anaumn
Bapuant 1 | 2 | | 4 | 5
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5
3/.2 : X o1
1,9,17 5y VX ¢/ arcsin(Inx) e*sinx tg® x>
\ 4 cos’x+ '
210,18 | 7,2 Vx o[ +n teg(x/2) ¢*arcsinx xetg(e")
7 In(cosx)
31,19 | gy¢ W T COSX e*arccosx sin?x?
VX
1
4,12,20 | 5,2 Ut 53 lg(arcsin2x) e*cosx tg’(ctgx-2)
VX
3 arctg(Inx)+

5,13,21 %2 4\/? 4/ +In(arctgx) e*cosx esin2x
6,14,22 _2 In(tg(x/2)) . -,

3x2 \/; 5\/; - earctgx X arcsin” X
7,15,23 4 arctg(x)+

6x Yx 2 fln(x2+5) lg(x)*arccosx cos’2x
8,16,24 sf 2 5
’ 2x* Ua? = In?x-In(Inx) arccos(x)* € | aretpf(x’-3)

3amaua Ne9

OyHKIHS U31epKEK TPOU3BOJACTBA MPOAYKLIUU HEKOTOPOH (HUPMON UMEET BUJL:

Cx)=a-x’+b-x>+c-x+d (

CTBAa M BBIYUCIIMTH UX 3HAYCHUEC IIPpU x=10 .

neH.en.). Halitu cpennue u npeenbHble N3IePKKUA MTPOU3BO/I-

Ta6muma. Koaddunmentsr pyHKnmn

H3JICPIKEK.
Nlt [2 [3 J4 |5 J6 [7 [8 [9 J10 [11 [12
a |01 02 |01 (02010301 02040201 |05
b |- -

1o |3 1213213 32 | L2 |12 |13
c |5 |6 |5 |6 |5 |6 [8 |4 [3 |4 |5 |6
d 200250 [ 300 | 230 | 240 | 210 | 200 | 200 | 230 | 240 | 235 | 260
Nel13 [14 [15 [16 [17 [18 [19 [20 [21 [22 [23 [24
a |02 103101 (0205020301 020302 |0,
b - -

1o |3 1213213 32 | L2 |12 |13
c |5 |6 |5 4 |5 Je6 |5 |4 [3 |4 |5 |6
d 200250 [ 300 | 230 | 240 | 210 | 200 | 200 | 230 | 240 | 235 | 260

3amaua NelQ. Hatimute Hynu GyHKuu (TOYKH niepecedeHus rpaduka GpyHKun ¢ ocbio 0X),
KOOPIMHATBI SKCTPEMYMOB M TOUKH II€pernba GyHKIUK y=a,x +a,x” +a,x+a;
[ToctpoiiTe Ha OHOM pUCYHKE rpaduku (YHKIIMH U BCEX €€ IPOU3BOIHBIX.

Tabmuna. KoadhdunmenTs! moimHoma.

Ne 2 3 4 5 6 7 8 9 10 [ 11 |12 |13 [ 14 |15 |16 | 17 | 18 |19 |20 | 21 |22 |23 |24
ay 1 -1 1 1 1 -1 -1 1 - -1 -1 1 1 -1 -1 -1 1 1 1 1 -1 -1
a 1 2 -2 2 -2 1 -1 -1 1 -1 1 -1 1 -1 1 1 2 -2 2 -2
a -2 -2 8 -8 8 8 -12|-12 |12 | 12 | 20 [-20 |-20 |20 -6 -6 -3 -3 3 3
a 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. IIpoBenute nmonHoe MccaenoBaHue (GPyHKIMU U TOCTPONTE ee rpaduk.

1) uzyuure matepuan m. 8.8 u 8.9 yuebnuka [2.1 ];
2) uccnenoBanue GyHKIMHA 0(HOPMUTE TIO CTaHIAPTaM;
3) noctpoiite rpaduk GyHKIHH.

Tabauna. [TonHoe uccnenoBanre QyHKIUU
1 2 3 4 5 6 7 8
X 2X X 2x X X 2x 3x
(x+2)(x-3) xt3)(x-2) | 2(x+1)(x-5) (x-3) (xt4) | (x-2) (x+3) (x-2)(x-5) xtDH(x+4) (x+2) (xt+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) | x+2)(x+5) x+4)(x+1) 2(x-6)(x+1) | S(x+D(+3) | x-1) (x+1) | 3x-4D(x+1)
17 18 19 20 21 22 23 24
3x X 2x 3x 2x 2x X 3x
(x-2)(x+3) (x-2) (x1+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. Onpeaenutbs ONTUMAIBLHOE 17151 TPOU3BOAUTENSI 3HAUEHHE BBIITYCKa X, IPU

YCIIOBHH, 4TO BECh TOBAP Peaan3yeTcs Mo (pUKCHPOBAHHOMN IeHe 3a eUHULY ¥ ¥ M3BecTeH BUJ

bynxmn m3nepixex €

: C(x)=a+b-x+c-x°

Tabnuna. Kosdduunentsl pyHkmu uzaep:xek v 1eHa 3a eIuHUILY.

Nel1 213|456 (7|89 [10/11]12
a ] ] ]

9 | [11[12]9 |4 [11]12]5 9 |10]11
b i3 1214563415 |6 1213 |4
c {1 {1 {1 {1 {1 {11111 |1 |1
p 15411 61171181 L (16171 Y |14]15]16
Ne|13[14]15]16] 1718192021 (2223 24
a |12]14]8 |9 [10]11l12]13]14]15]8 |9
b |5 16 |2 |3 |4 1|56 |2 |3 |4
c |1 |1 |1 1 1]t 111111
p | 1718141516 1718|1415 16| 17]18

3anaya Nel3. Hailtu Heonpe/ieieHHbIE HHTErPaibl, UCTIONb3YsI METO/I Pa3I0KEHHS

1. J(ax*+a;x+ay)dx
[((1-z)/z)%dz

2. I(aox2+a1x+a2)dx

[cos(2x) -dx/(sin’*k-cos’x)

3. [((1-z)/z)%dz
[dx/(sin’k-cosx)

4. [dx/(sin’k-cosx)

o = g

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

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

Jax/ V8 =¥

7. J(ax*+a;x+a)dx
Jdx/(x>-6)

8. J(axx’+a;x+a,)dx

fax/ V8=

9. [((1-z)/z)%dz
[dx/(sin’k-cosx)

10. J(agx*+a;x+ay)dx
[x(x+a)(x+b)dx

11. J(aox>+a,x+ay)dx
[(1-z)/z)*dz

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

13. J(ax*+a,x+ay)dx
Jtg’xdx

14.  [((1-z)/z)’dz

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

15. [((1-z)/z)*dz
[27e*dx
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16. J(aox*+a,x+a,)dx
[2*e*dx

17. J((1-2)/z)*dz
[dx/(x>-6)

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

J'dx/\j 4 + X2

19. J(a0 x> +a;x+ay)dx

IdX/\/4+x2

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

21.1((*/5‘\/;)2/‘/5)@

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

22. J(apx*+a x+a,)dx

I(\/;-l-l)(x_\/;

+1)dx

23. [((1-2)/z)*dz
Jtg?xdx

24, Jdx/ VA +X°
JV LV 4

3anaya Nel4. Hailtu Heonpe/iesieHHbIe HHTErpallbl, UCIIONIb3YsI METO/ 3aMEHBI IEpEMEHHOM (B
cKoOKax yKa3zaHa peKOMEHIyeMasl IT0JICTAHOBKA)

1 Vg =Vr-ly

dx
J NEETEE S

b

dx
2 Isz-az : [x=1/]
(VY73 dx; =V

3 Jx “x_7dx; [t=

x_7:|
fx3“x+1 dx t=
Vx+1

dx
4 J.\/;—A\‘/; ; [t:i/;]

xdx

\/x—l—l [t:\/x+1]

dx
5 .[ \/;4—9-% ; [t:i/;]

dx
[2 2
Yo x=14]

3
6 Ix x+1 dx t=

Ux+1

dx
j‘\/;+i/; ; [t:i/;]

7 Jx “x_ldx; [t=“x_1]

xdx

Vv x+1 [t:‘\/x+1]

dx

J. dx
e’ +1 ; [x=-Int]

cos xdx
9 vV l+sin?x .

[t=sinX]

b

I dx
10 J €+ [x=nt]

xdx

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

11 IX3‘VX+1 dx t:‘3\/.x+1

xdx

A x+1 [tz\/.x+1]

4
[t= ‘/; ]
cos xdx

12 Y l+sin® x .
[t=sinX]

fx3“x+1 dx t=
Vx+1

cos xdx

J e
13 I+sin"x - ri=ginx]

J dx
e’ +1 ; [x=-Int]

2
14 [V4=X" 4y, [x=2sint]
coSs xdx

V1+sin? x

; [t=sinx]

15 [x*(3x>-5)° dx;
[t=3x%-5]

3
fx x+1 dx t=

Vx+1

cos xdx
16 V1+sin? x .

xdx

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

[t=sinx]

2
17 V4= 4x;  [x=2sint]

k3x+1dx t:i/x+1

3
18 Jx x+1 dx t=

Yx+1
fx3“x+1 dx t=
Ux+1
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dx

19 Y V= i

cos xdx

V1+sin? x  [t=

sinx]

20 IX3 x+1 dx t:’3\/x+1

J dx
e +1 ; [x=-Int]

3
21 xV¥+l g =

Yx+1
-.- dx
Va?-a® ; [x=1/]

22 [V4=X" gy, [x=2sint] j o J.L
j d 23 J ¢+l [x=1Inf] 24 ¥ N -a oy
e x=14] V=T g evr -1y {

J dx
e’ +1 ; [x=-Int]

3agaua NelS. Haiitu HeonpeielieHHbIE MHTErPajibl, UCIOJIb3Yysl METO HHTEIPUPOBAHHUS 110 Ya-

CTAM.
) [ 1n xdx ) [xe*ax 3 [xetax
[ xsin xdx [ arctgrdx [ xsin xdx
[ xrsin xdx [arcigrax y [ In xdx
[ In xdx [ xsin x cos xdx [xe*ax
, [ Inxdx o [ xsin x cos xdx 0 [Jxsin x cos xdx
[1nxax [ xarctgrdx [ xsin xdx

10 Ixz In xdx

I e” sin xdx

1 jxarctgxdx
Isin(ln xX)dx

12 .[ xarctgxdx
J-xZ In xdx

13 sz In xdx

14 _[xsinxdx

15 .[ex sin xdx

Iarcsinxdx Isin(ln xX)dx J xarctgxdx

16 Iarcsinxdx 17 Iarcsinxdx 18 I(x/ex )dx
I (x/e")dx J. e” sin xdx Iarctgxdx

19 I(x/ex)dx 20 Iexsinxdx 11 I(x/ex)dx
Ixz In xdx J. (x/e")dx _[ xarctgxdx

27 J(xdx/sinz X) 23 j(x/ex)dx 24 J.xarctgxdx
_[xzexdx '[(xdx /sin” x) Iarcsinxdx

3anauya Ne6 Hapucyiite npsMoyroibHbIi TpeyroibHuK ¢ BepmuHamu B Toukax O (0;0), A (a:0),
B (0, 8). cnionb3yst onpeeieHHbI HHTETpai, BeIBeAUTE (HOPMYITy TUIOIIAAA MPSIMOYTOJIHHOTO
TPEYroJbHUKA.

3apaua Nel7. Hapucyiite TpeyroipbHUK MPOU3BOIBHOM (DOPMBI, PACTIONOKHUB €T0 BEPIIUHBI B
toukax Ai(a;;0);Az(az; 0); B(0; ). Mcnonb3yst onpeneneHHbld UHTErpai, BeIBEOIUTE (HOpMYITY
IUIOUIA/IA TPEYTOIbHUKA MPOU3BOIIBHON (POPMBIL.
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3agaua Nel8. Hapucyiite yetBepTh Kpyra paguyca R ¢ nenrpom B Touke O(0;0). Mcnonb3ys
OTpe/ieNieHHBbIH HMHTErpaj, BbIBeauTe (opMmyriy Iuomanu kpyra (YpaBHEHHE OKPYKHOCTH

2, .2 2
x'+y" =R )
3anaua Nel9. Vicrionb3ys onpeaesnieHHbI UHTErpall, BRIYUCIUTE IJI0MaAb, OTPAHUYEHHYIO KpH-

Boll y=Inx, ocsto OX u npsimoii x=e. Hapucyiite 4epTex.

3agaya NelS. Berauciauth miomaas CerMeHTa, OTCEKaeMOoro MpsIMoi y=3 - 2X oT mapabobl y =
2 .

X, Hapucylite 4eprex.

3agaua Ne20. BeraucanTs miomans Mexay KpuBok y = 1/x* u ocero OX, pacnonararongyrocs

BIIpaBoO OT IuHUM X=1. Hapucyiite ueprex.

3OTAIl - BJIAJETDH

3agaun

Bapuant 1

Yacts [

——— X=——=
1) HaiinuTe 3HaueHNE BBIPAKEHUS 2x+1 npu 9.

J17 1
3

A. B. 3
4
X=——
b.1 I'. npu 9 BhIpaskeHHE He HMEEeT CMbICIA
N=2
2) U3 dhopMynbl MOITHOCTH t BrIpasure pabory A
q-M 4= 4y=L
A A4 . ! B. N r.d=M

3) Cpasnute a’u a’ , eciau u3BecTHO, uTo 0 <a <I.

A. a*a’ b. a>> a’ B. a’=a’ . Jlng cpaBHEHHS HE XBATaeT JAHHEIX.

4) Jlns Ouonoruyeckod mabopaTOpuy KYNMWIW ONTHYECKUHA MHUKPOCKOIN , KOTOPBIA JaeT
BO3MOYKHOCTb Pa3lIM4UTh 0OBEKTHI pasmMepoM 10 2,5 '10° cM. Boipasure 3Ty BelU4YKMHY B MUJI-
JMMETpPaX.

A. 0,0000025 mm.  Bb. 0,000025 mm.  B. 0,00025 mm.  I'. 0,0025 mm

5) B aByx 6mbnumorekax ObLIO OJMHAKOBOE KOJMYECTBO KHUT. Uepes roa B mepBoil OubInoTeKe
quciio KHUT yBennuuiaochk Ha 50%, a Bo BTOpoii- B 2 pa3a. B kakoil OuOnHMOTeKe KHUT CTalo
Oobie?

A. B mepBoii 6ubimoreke

b. Bo BTopoii 6ubimoreke

B. Kuur octanocs nopoBHYy

I'. Jlms oTBeTa HE XBaTaeT JaHHBIX
6) VYmpocrture Beipaxkenue (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

J5 Jis NG

A, V1643 . 12 B. 43 T.

a’+3a

8) CokpatuTh 1pobs 9~ a’
OTser:

9) Pemmre ypaBHeHHEe 3Xx° +Xx =0

OTtBer:
10) BreruucauTe KOOPAUHATH TOYKH ITEPECEUSHUS TTPSMBIX
2x+3y=-12 nu 4x-6y=0.

OTtBeT:

11) Benocunenuct ot o3epa 10 IEPEBHH €Xall CO CKOPOCTHIO 15 KM/4, a 0OpaTHO — CO CKOPO-
CTBIO 10 xm/9. CKOJTBKO BPEMEHH YIIUIO Y HETO Ha JIOPOTY OT 03epa JI0 IEPeBHH, €CIIM Ha
BECh MyTh Ty/la U OOPATHO BEJIOCUNEAUCT 3aTpatui 1 u?

ITycth x 4 — Bpemsl, 3aTpayeHHOE Ha I0pory OT 03epa 10 JepeBHu. Kakoe u3 ypaBHeHui coot-
BETCTBYET YCIIOBUIO 33]1a4u?
A. 15x =10(1 —x)
15 10
—_ + _
B. x Il-x
B. 15x+10(1 -x)=1
. 15(1 —x)=10x
12) TIlpu KakuX 3HAYEHUSAX X 3HAYCHUS BbIpakeHUsI 8X —2 Ooublie 3HAYCHUH BBIPAKCHUS
10x +1?
A. Ilpux>-1.5
b. Ilpux<-1.5
B. Ilpux<0.5
I'. Ilpux>0.5
13) Ha pucynke nzobpaxen rpadux GpyHKImu

y=x"-x-6

=1

Hcnonb3ys rpaduk, pemunTe HEpaBeHCTBO

xP—x—-6>0
OTtBeT:

— q=
14) B reoMerpuueckoi Nporpeccuu b =64, 2 | B kaKkoMm ciydae Ipy CPaBHEHHH dJie-
HOB 3TOH NPOrpecCUX 3HaK HEPABEHCTBA MIOCTaBJIEH HEBEPHO?
A b <b;
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E. b, >b,
B. b, > b,
r by > b,

15) B npsamoyronsaoM Tpeyronbauke ABC yron C=90°, AC=4 cm, BC=7cm. Haiinute paccro-
stHue oT Touku B 1o mpsimoii AC.

A. 4cm b. 7 cm B. ‘/5 cM T. ‘/ECM

16) Haiiaure pannyc oKpy>KHOCTH, €CIIU €€ AJHa paBHa 88w M.
A. 44am b. 22m B. 22am I'. 44m

Yacts 11

4a-9 2a
a— | 2a—-
( a—Z) ( a—Z)

18) U3 ropoma A B ropon B, paccrosHue mexnay kotopbiMu paBHO 300kM, Bblexaa aBTOOYC.
Yepes 20 MuH HaBcTpeuy eMy u3 B B A Bblexasl aBTOMOOMIIb U yepe3 2 4 Mociie Bble3aa BCTpe -
T aBToOyc. C Kakoi CKOPOCTBIO €Xall aBTOMOOUITb, €CJIM U3BECTHO, YTO OHa Obuta Ha 20 KM/4
0o0JIbIIIe CKOPOCTH aBTOOYCa?

17) Ynpoctute BhIpaXKeHHE:

Bapmuanr 2
Yacrs 1

v1+3x npu X = —0,17.

1) HailiguTe 3HaueHne BRIPAKCHUS

A 0,07 B L24
b.0,7 [.oopu *~ =017 BBIP@)KEHHUE HE UMEET CMBICIIA
C
c=—
2) W3 popmyiisl yenbHOM TEMIOEMKOCTH M ggipasure maccy M.
M
M — < M =£ M -
A M=Ce B. C B. c T C
3) Cpasnute am a*, eciam u3BecTHO, uTo 0 < a <I.
A.a>a’> Bb.a<a? B. a=a’ I'. Jloa cpaBHEHHUsI HE XBaTaeT JaHHBIX.

-4
4) TIpocreiiume- mapasutsl nvmetoT miHy ot 1 e go 2107 ¢ Bripasure mocnemioro Bemu-
YUHY B MUJUTUMETPAX.

A. 0,02 mm. b. 0,002 mm. B. 0,0002 mMm. I. 0,00002 mM

5) B aByx 6mbnumorekax ObLIO OJMHAKOBOE KOJMYECTBO KHUT. Uepes roja B mepBoil OubIuoTeke
4HiCIIo KHUT yBenuumiock Ha 50%, a Bo BTOpoi- B 1,5 pa3za. B xakoil 6u0Oi1roTeKe KHUT CTallo
Oounpie?

A. B nepsoii bubnnoreke
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b. Bo Bropoii 6ubimoreke
B. Kawur ocranoce mopoBny
I'. [l oTBeTa HE XBaTaeT JaHHbBIX
6) VYmpocture Bepaxkenue (¢ + 5)* — ¢(10 — 3c).
. -2¢*+25
E. 4¢*—10c+25
K. 4¢* - 5¢+25
3. 4¢*+25

4

4
3

ﬁ

()

7) Kakoe u JaHHBIX BbIpa)KEHHI HE paBHO

4 2
A, V95 . 35 B.

5
4

NG

3a’ - 6a

8) CoxpaTuth ApoOH a’-4
OTser:

9) Peruure ypaBHeHue 3X — x> =0

OTtBeT:

25

r. 15

10) Bpruuciaute KOOpAUHATHI TOUKU EPECEUEHUS IPSMBIX

4x + 10y =0 u 3x + S5y =25.
OTser:

11) JIspKHHK OT 03epa J0 JepeBHU IIET CO CKOPOCThIO 15 KM/4, a 00paTHO — CO CKOPOCTHIO
12 xm/4. CKOJIBKO BpPEMEHH YIUIO Y HEro Ha oOpaTHYIO JOpOTY , €CIIM Ha BeCh IyTh Tyla M

00paTHO BEJOCHUIIENCT 3aTpaTii 3 u?

[TycTts X 4 — Bpemst Ha oOpaTHyto gopory. Kakoe 3 ypaBHEHUI COOTBETCTBYET yCIOBHIO 3a]1a-

yn?
A. 153 —x)=12x
5,02
B. x 3—x

B. 15x+12(3-x)=3
I 15x=12(3 —-x)

12) Ilpu kakux 3HAUEHUSAX X 3HAUECHUS BBIpAKEHUS 3X — 4 MEHbIIE 3HAaUCHUN BbIPAXKECHHS

7x - 2?
. Ipux>1.5
E. Ilpux<1.5
K. Ilpu x <-0.5
3. Ipux>-0.5

13) Ha pucynke nzobpaxen rpadux GpyHKImu
y=x>-x-6

Hcnonb3ys rpaduk, pemunre HepaBeHCTBO
xP—x-6<0

OTtBeT:
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1

. b, =81, 1= 3
14) B reoMeTpuueckoi nIporpeccuu . B xakoM ciydae 1pu CpaBHEHUU YJICHOB
3TOM NMPOrpecCHM 3HaK HEPABEHCTBA [10CTABJIEH HEBEPHO?

H-@<@
E b, > b,
w bs >b,
3 by > b,

15) B npsamoyronsHoM Tpeyronbauke ABC AB = 6 cm, AC=8 cm, BC=10cm. Haiinure paccto-
sstHue oT Touku C 1o npsimoid AB.

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

16) Haitaure muomans paBHOOSAPEHHOTO TPEYTOJILHUKA, €CJIM €T0 OOKOBasi CTOPOHA paBHa 1
M, a YroJI Py BepIINHE paBeH 45°.

V2

1
A. 4 M2 b. 2 M2 B. ‘/3 M2 I.

V2
2

17) YnpocTuTh BeIpaKeHHUE:

3x 6x—25
Ix— || x———
x—4 x—4
18) U3 ropona A B ropoa B, paccrosinue mexay kKoTopbiMu paBHO 205kM, Bblexai aBToOyc. Ue-
pe3 15 muH HaBcTpeuy eMy U3 B B A Bblexan MOTOLIMKIIUCT M BCTPETUII aBTOOycC uepe3 1 4 mocine
Bble3/1a. C KakoM CKOpPOCTBIO €Xajl BCTPETHJI aBTOOYC, €ciM ero cKopocTh Ha 20 kM/4 Oosblie
CKOPOCTH MOTOLIUKIIUCTA?
Yacrs 11

Bomnpocs! k 3x3aMeny

1 cemecTp
Mampuywbt u onpedenumenu.

Matpuiibl ¥ TMHEWHBIE ONIEPALIMY HaJ HUMHU.
YMHOXEHUE MaTpUL], CBOWCTBA.
Onpenenureny KBagpaTHbIX MaTPULL: CBOMCTBA, METOIbI BHIYMCICHUS.
OO6parHas maTpuIia.
Panr matpune!.

Pewenue cucmem nunennbvix ancedopauieckux ypasHeHuil.
6. Cucrembl IMHEHHBIX alreOpandeckux ypaBHEHUI.
7. YcnoBus COBMECTHOCTH (HQJIWYUS PEIICHUN) U ONpPENeIeHHOCTH (€AMHCTBEHHOCTh pelle-
nus). Teopema Kponekepa-Kanemmu.
8. Meron ["'aycca perienus 1 uccieJOBaHUsI CUCTEM JIMHEWHBIX YPaBHEHUH.
9. CrpykTypa 00111ero pemeHus: OAHOPOIHOW CUCTEMBI TMHEHHBIX YPaBHEHHH.

Nk W=
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10. KBagpartHble cucTtemMsl TMHEWHBIX ypaBHeHU. Teopema Kpamepa.
11. Mopaenb JIeoHThEBa MHOTOOTPACIEBON YKOHOMHUKH. (MEXKOTPACIEBOM OaTaHCOBBIN aHAIH3).

Ilpambie na nnockocmu.
12. CamocrosTenbHast paboTa cryneHTa: [IoBTOpeHre OCHOBHBIX MOHATUH O BEKTOpax Ha IJIOC-
KOCTH M3BECTHBIX U3 IIKOJIBHOIO Kypca.
13. CxkansipHO€ NMpOU3BEICHUE.
14. Bektop HOpMamnu, HampaBisitolmuid BekTop. IIpsMblie Ha miockoctu. OOliee ypaBHEHHE
IIPSIMOM Ha IUIOCKOCTH.
15. I'eomerpuyecknii  cMbICa JIMHEWMHOro HepaBeHCTBa. llosymockoctn.  Beimykiibie
MHOT'OYT'OJIbHUKH.

Mamemamuueckuii ananus. Muoxcecmea u gpynxyuu.

16. Tlonstne mMuokectBa. Omeparmu Haj MHOKecTBaMu. OTOOpaKEHHsS] MHOXECTB. MOIIIHOCTh
MHOYECTB.
17. JleicTBUTENBHBIC YHACIA U UX CBOMCTBA. YKcoBas psiMasi 1 MHOKECTBA HA HEH.
18. I'paHu 4MCIIOBBIX MHOXKECTB.
19. AOcoroTHAs BEIMUYNHA IEHCTBUTEILHOTO YKCIIA.
20. IlonsTHE OKpEeCTHOCTU TOUKHU. PaccTosHue MEX Ty IByMs TOUKAMU Ha MPSIMOM.
21. [lexapToBBI NPMOYTOJIBHBIE KOOPAMHATHI HA IIIOCKOCTA. MeTo 1 KOOpIUHAT.
22. PaccrosiHMe MEXAy IByMsl TOUKaMH Ha IJIOCKOCTH.
23. JleneHue OTpe3Ka B JTaHHOM OTHOIIICHHUH.
24. KoopauHaThl TOUKHU B IIPOCTPAHCTBE.
25. PaccrosiHue Mexay 1ByMsl TOUKaMH B IIPOCTPAHCTBE.
26. Yron Mexnay nBymst ocsiMu. ITossipHbIE KOOPIMHATHIL.
27. 3aBUCHMOCTb MEXy JEKapTOBBIMU U NOJSIPHBIMHA KOOPINHATAMH.
28. KommiekcHble yncna U AeHCTBUS HaJ HUMH. M300pakeHHe KOMIUIEKCHBIX YMCEN Ha IUIOC-
KOCTH.
29. AunreOpanyeckasi U TPUrOHOMETpHUYecKask (POpMbI KOMITJIEKCHOTO YHUCIA.
30. dopmymna Diinepa. KopHu KOMILIEKCHBIX YHCEN.
31. Ilepemennsble BenmmuuHbl. OYHKIMOHAIBHAS 3aBUCUMOCTb.
32. OcHOBHBIE CBOMCTBA (D)YHKIHH.
33. Knaccudukanus ¢yskimii. OCHOBHBIE 2IeMEHTapHBIE (PYHKIIUH.
34. Cnoxuble QyHKIUH.
35. Lenble u 1poOHO-paiiOHANBHBIE (DYHKIHH.
36. ®yHKUMM YeTHBIC U HeueTHsIE. [lepronuueckue GyHKIHH.
37. llonarue 06 obpatHoil ¢yHkuMu. OOpaTHble TpUroHoMerpudeckue (QyHkuuu. ['paduxn
OCHOBHBIX IeMeHTapHbIX (pyHkuui. [IpeobpazoBanue rpagukos.

Ilpeoenvt u nenpepvignocmo YynKyuu 00HOU nEpemMeHHOI.
38. Ilpenen unciaoBoii mocaen0BaTeIbHOCTH. AprudMeTHIeCKre CBOMCTBA MPEIETIOB.
39. Ipenen ¢pynkuuu. [Ipenen GpyHkuuu B O6CKOHEUHOCTH U B TOUKE.
40. beckoHeyHO Majble BeIUYUHBI. beckoHeuHO Oosbine BenurHbl. CBA3b MEXIY OECKOHEUHO
000N U OECKOHEUHO MaIoi BeTMuMHON. OTHOIIEHHE IBYX OECKOHEYHO MaJIbIX BEJIMYHH.
41. OcHoBHBIE TeOpeMbI 0 nipeaenax. [Ipuznaku cymecTBoBanus mnpenena. OMHOCTOPOHHUE TIpee-
JIBL.
42. 3ameuaTenbHBIC MPEICTIHI.
43. 3anmauya o0 HENPEpHIBHOM HAUMCIIEHUH IIPOLICHTOB.
44. HenpepbIBHOCTb (QyHKLMH B TOUKe. TOUKH pa3pbiBa.
45. TlpupameHue GyHKIMH U TpHUpalieHue apryMenTa. OnpeiesieHue HelpepbIBHOCTH (QYHKIIMH €
TIOMOLIbIO IOHATHH MTPUPAILIEHUS] ApTyMEHTA U MPUpAIIECHUs (PyHKIUH.
46. JlokanpHble CBOWCTBA HENMPEPHIBHBIX (DyHKIMA. Orniepau Ha/l HETIPEPhIBHBIMU (PYHKLIMSIMH.
47. HenpepbIBHOCTb 3JIEMEHTAPHBIX (PYHKIIUH.
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48. CaoiicTBa (yHKLMI, HEMPEPHIBHBIX Ha CETMEHTE: OTPaHUYEHHOCTb, CYIIIECTBOBAHUE HAHOOIIb-
IIET0 ¥ HAUMEHBILIETO 3HaYEeHHUH, IPOMEKYTOUHbIe 3HaueHUsI. [ 100anbHbIe CBOMCTBA HENMPEPHIBHBIX

(bYHKITH.
2 cemecTp

Bonpocs! k 3k3amMeny
Jlughpepenyuanvroe ucuucnenue yHKyuii 00HOU nepemMeHHou
49. 3anmaum, NPUBOAAIIME K MOHATHIO POU3BOIHOM. Omnpenenenne npou3BoHoi. O0mmii MeTos
HaxXO0KJIEHUS TIPOU3BOIHOM.
50. 3aBUCHMOCTH MEXAY HENPEPHIBHOCTHIO U AuddepeHupyeMocTbio GpyHKInu. Cxema BbIYHC-
JieHust mpou3BoaHON. OCHOBHBIE MpaBUiIa AU HepeHIINPOBAHMS.
51. IlpousBoaHast cinoxHOM M oOpaTtHOM ¢yHKIMHA. [Ipou3BoAHBIE OCHOBHBIX 3JIEMEHTApPHBIX
¢yskuuit. [Ipou3BoiHbIe 0OpAaTHBIX TPUTOHOMETPUYECKUX (PYHKIIMIA.
52. HesBubie ¢pyHkumn u ux auddepenimpopanne. [IoHATHE 0 TPOU3BOAHBIX BBICIIHX ITOPSIKOB.
OKOHOMHUYECKUI CMBICI IPOU3BOJHOM.
53. Ilonsrue nuddepenimana ¢pynkipn. CBoiicTBa muddepeHmnmana.
54. uddepennmpoBanue GyHKIMNA, 3aJaHHBIX TTAPaMETPUUYCCKH.
55. Ilpumenenue nuddepeHnmana B mprUOIMKEHHBIX BEIYUCICHUSX.
56. Ilonstue o nuddepenHnmanax BbICIIUX MOPSAKOB.
57. BsIpaxeHue Npon3BOIHBIX UYepe3 TudpepeHnabl.
Ilpunoscenusn npou3seooHoii
58. OcHoBHbIE TEOPEMBI O TUPPEPEHIUPYEMBIX PYHKIMAX U UX TPUI0KEHUSL.
59. Teopemsl Posus, Jlarpanka u X npuMeHEHHUE.
60. IlpaBuno Jlonurans. @opmyna Teinopa ¢ octarounsiM wieHoM B ¢opme IleaHo u B popme
Jlarpamxa.
61. PaznoxeHne OCHOBHBIX IeMEHTapHBIX (QyHKIMH 110 opmysie Teitnopa.
62. HeoOxomuMble U TOCTaTOUHbIE YCIOBUSI MOHOTOHHOCTH (DYHKITHH.
63. DOxkcTpeMyMsbl (DyHKIIMH, HEOOXOAUMOE YCIIOBHE.
64. JlocTaTo4HbI PU3HAK CYLLIECTBOBAHMS SKCTPEMYMA, OCHOBAHHBIN Ha 3HaKe BTOPOM IPOU3BOJI-
HOW.
65. OtbIckaHNe HaMOOJNBIIEr0 U HAMMEHbLIEro 3HaYeHU (QyHkuuH, aupdepeHIupyemMoi Ha OT-
peske.
66. Bemykiocts ¢ynkimu. Touku neperuoa.
67. AcuMnTOTHI (QYyHKLMIL.
68. OOmias cxema uccieoBaHus GYHKIMU U OCTPOCHUS Tpaduka.
HumezpanvHnoe ucuucinenue yHKyuii 00HOU nepemeHHou
69. IlepBooOpa3zHas. Heonpenen€HHbI MHTETpall U €ro CBOKCTBA.
70. VHTerpan oT OCHOBHBIX JIEMEHTAPHBIX (PYHKIIMHA.
71. 3ameHa MEpEMEHHON U MHTETPUPOBAHUE 110 YACTSAM B HEONPEIEIEHHOM UHTErpaine. Muoroue-
Hel. Teopema besy. OcHoBHas Teopema anreOpnl. PaznoskeHre MHOrowIieHa ¢ JCHCTBUTEIBHBIMU
K03(PHULHMEHTaAMH Ha JTMHEWHbIE U KBAAPATHYHbIE MHOYKHTEIH.
72. PaznoxeHue panMoHaIbHBIX IpOOel Ha IPOCTEHIIHE.
73. WHTterpupoBaHue NPOCTEHIINX PALIMOHATIBHBIX APOOEH.
74. VHTerpupoBaHue HEKOTOPBIX UPPALUOHATIBHBIX U TPAHCLIEHAEHTHBIX (DYHKIIUH.
75. 3amaud, IPUBOIALIME K IIOHATHUIO OIPENEIEHHOIO NHTErpaa.
76. WnterpanbhHas cymma. OnpeaenéHHblii HHTETPajl, €ro CBOMCTBA. Y CIIOBHUS CyIIIECTBOBAHHS HE-
OIIPEIEIIEHHOrO UHTETPasIa.
77. OnpenenéHHbIA HHTErpa Kak (PyHKIHS BEPXHETO Tpeea.
78. ®opmyna Herorona-JleiiOnu1a, e€ npruMeHeHHe JUIs BBIYUCICHUS OIIPE/IeIEHHBIX HHTETPAJIOB.
79. TlpubmnxEHHOE BEIYMCIICHUE ONPECIEHHOTO HHTErpaa.
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80. T'eomeTpuueckue NMPUIOKEHUs ONPENEIEHHOr0 MHTErpana. lcrnonp3oBaHue MOHATHS OIpe-
JIENIEHHOTO MHTETPajia B IKOHOMUKE.
81. HecoOcTBeHHBIE MHTETrpaIbl ¢ OECKOHEYHBIMH MPEAEIAMU M OT HEOTPAHMYEHHBIX (PYHKLIUH, UX
OCHOBHBIE CBOWCTBA.
82. TlpusHaKu CXOIUMOCTH HECOOCTBEHHBIX MHTETPAJIOB.

ugppepenyuanvroe ucuucnenue GyHKyuil HeCKOJIbKUX NEPEMEHHDIX.
83. MHokecTBa B IpOCTpaHCTBE Rn: 3aMKHYTbIE, OTpaHUUYEHHBIE, CBSI3HBIE, BBITYKIIbIE.
84. Tlonstue GyHKIMN HECKOIBKUX MEPEMEHHBIX. DKOHOMUUECKHE PUMEPBI.
85. Ilpenen u HENMPepHIBHOCTH (PYHKIIMH HECKOIBKUX NTEPEMEHHBIX.
86. YacTHble MPOU3BOAHBIE W AIACTUYHOCTh (DYHKUIMH HECKOJBKHUX INEPEMEHHBIX. JDKOHOMHYE-
CKHM CMBICJI IOHATHS 27IaCTUIHOCTH.
87. uddepennmpyembie QyHKIUN HECKOIBKHX IMepeMeHHbIX. [lomHeni nuddepeHman u ero
CBSI3b C MpHpalieHneM QyHKIUH. YacTHbIE MPOU3BO/IHBIC CIIOKHOM (QYHKIIMH.
88.  IIponsBonHbIE HESIBHOM (QYHKIHH.
89. DneMeHTHl BEKTOPHOTO aHalM3a M TEOPUU IOJSA: MHOXECTBA M JIMHUM YPOBHS (DyHKIMH
HECKOJIKUX MIEPEMEHHBIX, IPOU3BOIHAS 110 HAIIPABJICHUIO, TPATUEHT.
90. BbIMyKJIOCTb (PYHKIIUHM HECKOJIBKUX MEPEMEHHBIX.
91. DOkcrpemMyMbl (PYHKIIMU MHOTHUX NIEPEMEHHBIX.
92.  YcnosHblii 3kcTpemMyM. Meton Jlarpamxka. HanGomnbiiiee v HaMeHblee 3Ha4eHne (pyHKIN
93. . Omuopomnsie Gpyukiuu. [Ipeacrasienue o METOAe HAMMEHBIIIUX KBaIPATOB.

4. METOAMYECKHUE MATEPUAJIBI, OITPEAEJIAIOUINE ITPOLEAYPHI OLIEHNBAHUW A
3HAHUI, YMEHUM, HABBIKOB U (MJIN) OIThITA JESATEJIBLHOCTH,
XAPAKTEPU3YIOIMX DTAIIBI ®OPMUPOBAHM S KOMITETEHIMI B ITPOIIECCE
OCBOEHU S OBPA3OBATEJIbHOI ITPOI'PAMMGBI

1 3TAIl - 3HATDH

Kputepuu oneHuBaHus pe3yibTaTOB TecTa:

[TonHas Bepcusi TECTOBBIX BOIPOCOB CONEPIKUTCS B DIIEKTPOHHO-MH(POPMAITMOHHON CH-
creme By3a. CTyJI€HThI IPOXOAAT TECTUPOBAHUE B KOMITBIOTEPHOM Kjacce OLeHKa yCIEeITHOCTH
MIPOXOXKACHHS TecTa OTHpenensercs cleayromeit cetkoit: ot 0% mo 29% — «HEeyAoBIETBOPH-
tenpHO», OT 30% 1m0 59% — «ymoBneTBopuTenbHO»; 60% — 79 % — «xopomoy»; 80% -100% —
COTJIIMYHOY.

2J0TAIl - YMETDH

Kpurepun oneHuBanus pe3yibTaTOB pelIeHUs KOMILUIEKTA 32124

Ouenka Kpurepun
COTIIMIHO paboTa BBINOIHEHA TOTHOCTHIO;
B JIOTMYECKUX PACCYKICHUAX U OOOCHOBAHUM PEIIEHUS HET IpOo-
0CJI0B U OIIMOOK;
B PEILIEHUH HET MaTeMAaTUYECKUX OLIMOOK (BO3MOXHBI HEKOTOPbIE
HETOYHOCTH, OIIUCKHU, KOTOpasi HE SIBJISIETCS CIIECTBUEM HE3HAHUS
WIN HETIOHMMaHUs y4eOHOro MaTepuaa).
«XOpOILIO» paboTa BHINOJHEHA MOJIHOCTHhIO, HO OOOCHOBAHUS 11arOB PELICHUS
HEJI0OCTaTOYHBI (€C/In YMeHHe 00OCHOBBIBATh PACCYKICHUS HE SB-
JSUI0CH CHIELMAIbHBIM 00BEKTOM MPOBEPKH);
JIOMYIIEHbI OZJHA OIIMOKA, WK €CTh JABa — TPH HEA0UETA B BBIKIIA/I-
Kax, pUCyHKaX, YepTexax Wiu rpadukax (eciam 3Tu BUIBI padoT He
SBJISUIUCH CTIELUAIBHBIM 0OBEKTOM NPOBEPKH).
«YIOBJICTBOPUTEIHHO» | JIOMYIIEHO He OoJiee NBYX OMMOOK MiM OoJiee IByX — TpeX Helo-
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YeTOB B BBIKJIAJKaX, YepTeKax WM rpadukax, Ho oOydyaromuncs
o0JsaiaeT 00s13aTeIbHBIMU YMEHUSIMH IO TIPOBEPSIEMON TeMe

«HEYIIOBJIETBOPUTEIHHO» | JOMYIIEHBl CYIIECTBEHHBIE OIIMOKHM, TIIOKa3aBIIMe, 4YTO 00y-

YalomUicsa He o0yialaeT 00sA3aTeIbHBIMA YMEHHSMU I10 JTaHHOU
TeME B IOJTHOM Mepe.

3 OTAIl — BJIAJETDH

Kpurepuu oneHuBanus pe3yibTaTOB pellleHUs TUMOBBIX 33124

Ouenka Kpurepun

«OTIUIHO» paboTa BBITOJHEHA MOJHOCTHIO;

B JIOTUYCCKUX paCCY)KI[eHI/IHX )51 O60CHOBaHI/II/I peHIeHI/ISI HET HpO-
0CJI0B U OIIMOOK;

B pCIHCHI/II/I HCT MAaTECMAaTHUYCCKUX OHII/I6OK (BO3MO)KHI)I HeKOTOpI)Ie
HETOYHOCTH, OTIMCKH, KOTOpasi HE SBJSICTCS CIICICTBUEM HE3HAHUS
WM HETIOHUMaHMsI y4eOHOro Marepuaia).

«XOPOLIO» paboTa BBITIONHEHA MOJIHOCTHhIO, HO 0OOCHOBAHUS MIArOB PEIICHHS
HEJIOCTAaTOYHBI (€CITM YMEHHE 0OOCHOBBIBATH PACCYKJCHUS HE SB-
JSUIOCH CTIEIIMATBLHBIM 00BEKTOM MPOBEPKH );

JOTYIIIEHbI OJTHA OIHMOKA, WK €CTh JBa — TPU HEJ0UETa B BBIKJIA/I-
Kax, pUCyHKaX, 4yepTexax win rpadukax (€Ciu 3TH BUABI padoT He
SIBJISUTACH CTICTIMAIBHBIM 00BEKTOM MPOBEPKH).

«yIIOBIIETBOPUTEIBHO» | JIOMYIIEHO He Oosee IBYX OmHMOOK mim Oojee AByX — TpeX Hello-
YeTOB B BBIKJIAJIKaX, YepTeKax WM rpadukax, Ho oOydyaromuncs
o0Jsa1aeT 00s13aTEIBPHBIMU YMEHHUSIMH IO TIPOBEPSIEMON TeMe

«HEYJIOBJIETBOPUTEIHHO» | JOMYIIEHBl CYIIECTBEHHBIE OIIMOKHM, TIIOKa3aBIIMe, 4YTO 00y-

YaloMUHca He 00JyialaeT 00sA3aTeIbHBIMA YMEHHSMH I10 JTaHHOU
TeME B IOJTHOM Mepe.

Kpumepuu OUCHUBAHUA 3HAHUI Ha 3aueme

«3AYTEHO»:

1. Xopoiee 3HaHHE TPOrPaMMHOTO MaTepHaa.

2. Xopoliire HaBbIKU BBITIOJHEHUS MPAKTHUECKUX 3aaHUI
3.
4
5

TouyHOCTE 1 00OCHOBAHHOCTE BBIBOOB.

. JlornuHO€ U3J10’)KEHHE BOIPOCA, COOTBETCTBUE M3JI0KEHHUS HAYYHOMY CTHUJIIO.
. I[IpaBusbHbBIE OTBETHI HA AOMOJHUTENBHBIE BOTIPOCHI.

«HE 3AUYTEHO»:

A e

[ToBepxHOCTHOE YCBOCHHME MPOIPaMMHOI0O MaTepraa.
Heywmenune yetko chopmynrpoBaTh BHIBOBI.

OTcyTCTBHE HABBIKOB HAYYHOTO CTHJISL U3JIOKEHUSI.

Herounble 0TBETHI Ha TOMOJHUTEIBHBIE BOIIPOCHI.

He3nanue 3HaUnTENBHON YaCTH TPOrPAMMHOTO MaTepHaIa.
Heymenue BbLAETUTH T1aBHOE, CI€TATh BBIBOABI U 00OOIICHHUS.

Kpurepun oueHuBaHusi 3HAHUI HA IK3aMeHe

Ouenka Kpurepun

«OTIIUYHO» 1. I'my6okoe 1 mpo4HOe yCBOEHHE IPOrPaMMHOT0 MaTepuaia.
2.3HaHMe aKEeTOB IPUKIIAHBIX MPOTrPamMM.
3.3HaHME OCHOBHBIX INPHUHLUIIOB IIOCTPOEHHUS MAKETOB MPUKJIAL-
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HBIX IIpOrpaMM.

. 3HaHHE OCHOBHBIX 3a/1a4 MPUKJIAJIHBIX TPOrPAMM.

. CBoOOIHOE BIIaJICHUE MMAKETaMU MTPHUKJIATHBIX TIPOTPaMM.
. TouHocTh 1 000OCHOBAHHOCTH BBHIBOJIOB.

. be3ommbo4YHOE BHIMOTHEHHE TPAKTUYECKOTO 3aJaHUSI.

TouHble, MONHBIE W JOTHMYHBIE OTBETHI HA JOMOJHUTEIbHBIE
BOIPOCHI.

«XOpOoUIo»

—_—
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. Xopoliiee 3HaHHE TPOTPaMMHOT0 MaTepHarna.
. HegocraTouHo mOJHOE H3JI0)KEHHE TEOPETUYECKOrO BOIPOCA

9K3aMCHAIIUOHHOTI'O ounera.

. Hanmnune He3HAUMTENBbHBIX HETOYHOCTEH B YHNOTpeOJIeHUU

TEPMHUHOB, KJIaccU(PUKAIIHiL.

. 3HaHME OCHOBHBIX [TAKETOB MPUKJIAIHBIX IPOTPAMM.

. HenosHoTa mpencTaBiaeHHOr0 WILTIOCTPATUBHOIO MaTepraa.

. TouHOCTH M 0OOCHOBAHHOCTH BHIBOJIOB.

. JIorn4HOE M3II0KEHUE BOIIPOCA, COOTBETCTBUE H3JIOKCHUS Ha-

YYHOMY CTHIIIO.

. Herpy0as omubka npu BEIIOJTHEHUH MPAKTUYECKOTO 3a/1aHuUs.

HpaBI/IHBHBIe OTBCTHI Ha AOIOJHHUTCIIbHBIC BOIIPOCEHL.

«YAOBJICTBOPUTCIIBHO»

0 3 QN D

. HOBerHOCTHOG YCBOCHHUC MTPOTPAMMHOT'O MaTCpHraJia.
.HengocraTtouHo IoIHOE H3I0KCHUE TCOPCTUUICCKOTO BOIIpOCa

OK3aMCHAIIlMOHHOI'O oumera.

.3anyI[HeHI/I€ B TPHUBCACHHU MPUMCPOB, ITOATBCPIKAAIOIINX

TCOPECTUICCKHC TTOJIOKCHHA.

. Hannume HetouHocTell B ynoTpebIeHNH TEPMUHOB, KJIacCH(H-

Kallui.

. Heymenue yeTko copMymMpoBaTh BHIBOJIBI.

. OTCyTCTBHE HABBIKOB HAYYHOI'O CTHJIS U3JIOKEHUS.
.I'py6as ommbKa B MpaKTHUECKOM 3aJaHHH.

. Hero4yHble OTBETHI HAa TOMOJIHUTEIBHBIE BOIIPOCHI.

«HCYOOBJICTBOPUTECIBLHO»

—_

whn b~ W

. He3Hanue 3Ha4nTENBbHON YaCTH MPOTPAMMHOI0 MaTepuania.
. HecmocobHOCTh TpuBECTH MpHUMEpPHl MAKETOB MNPHUKIAJHBIX

MporpaMm

. HeymeHue BbIIenUTh I1aBHOE, CAETATh BBIBOBI M 0000IIEHHS.
. I'pyOble ommOKy Npyu BHIOTHEHUN TTPAKTUIECKOTO 3aIaHHs.
. HempaBuiibHbIE OTBETHI HA JONOIHUTENIBHBIE BOIIPOCHL.




	Кафедра математики и информатики
	2. Показатели и критерии оценивания компетенций на различных этапах их формирования, описание шкал оценивания
	Вариант


