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1. OBIIIASI XAPAKTEPUCTHKA PABOYEN ITPOr'PAMMBI YYEBHOIA
JUCHMUILINHBI

1.1. MecTo IMCHUILINHBI B CTPYKTYpe OCHOBHOI 00pa30BaTe/IbHOM IPOrPaMMBbI:

Vyebnas aucummimaa EH.01

«Martematuka»

aBigerca 00s3arelIbHON  Y4acTbhlO

MaTEMAaTU4YEeCKOI0 U OOIEro €CTeCTBEHHOHAYYHOIO IMKJIA OCHOBHOM 00pa30BaTeNbHOU
nporpaMmsbl B cootBeTcTBUM ¢ PI'OC no cneunansHoctu 33.02.01 dapmarnus.
Oco6oe 3HaueHne TUCIUIUIMHA UMEET MPH (POPMUPOBAHUU U PA3BUTHH
BeiOupare cnocoObl  pemieHuss 3amad  Mpo(PEeCCHOHATBHON IEATENIbHOCTH
MPUMEHUTEIBHO K PA3IMYHBIM KOHTEKCTaM;
OK 02. HMcnonb3oBaThb COBPEMEHHBIE CPEICTBA IIOWUCKA, aHAJIM3a W HHTEPIpPETALUU
uHpopmalry, U UHQOPMAIIMOHHBIE TEXHOJOTUHU JUIsl BBINOJHEHHS 3a1ad Mpo¢ecCHOHaTbHOU

OK 01.

JIeSITCILHOCTH;

OK 03. [TnanupoBath M peaan30BbIBaTh COOCTBEHHOE NMPOPECCHOHANIBHOE U JIUYHOCTHOE
pa3BUTHE, MPEIIPUHAMATENBCKYIO JESTEFHOCTh B MPOQEecCHOHATBHON cdepe, MCIOoIh30BaTh
3HaHUS 110 TIPABOBOM M (PUHAHCOBOM T'PAaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIHIX;

OK 04. DddexTrBHO B3aUMOCICTBOBATH U PabOTATh B KOJUIEKTUBE U KOMAaH/IE;

1.2. Ieab ¥ NJIAaHUPYeMbIe Pe3yJabTaThl OCBOEHUS THCIUTIIHHBI:
B pamkax mporpammbl yueOHOM AWCHUIUIMHBI 00y4YaIOUIUMUCS OCBAUBAIOTCS YMEHHS U

3HAHWA.
HIICC,O?)K YMenust 3Hanusn
OK 01, - pacmo3HaBaTh  3aJady  W/WIH | - 3HA4YEHUE MaTeMaTUKHU B
OK 02, npobieMy B npodecCHOHATHHOM | TPOPECCHOHAIIBHOW JEATEILHOCTH H
OK 03, W/ COIUATBHOM KOHTEKCTE; pH  OCBOCHMHM TPOGECCHOHATHHOU
OK 04, - aHaJM3MpOBaTh 3a7ady W/miau | oOpa3oBaTEIbHON TPOrPAMMEIL;

mpo0ieMy U BBIIENATH €€ COCTaBHbBIE
4acTy;

- OIIpeNIeNATh 3TAMbl PEIICHUS 3aJa4uH;
- BBIABIATH W J(PPEKTHUBHO HCKATh
uHopMmaIuo, HEOOXOAUMYI  UIS
pelieHus 3a/1a4u W/UiIu IpoOJIeMBbl;

- COCTaBUTH IJIaH JICUCTBUS;

- OTIpeeNUTh HE0OX0IMMBIE
pecypchl;

- BIIAJETh AaKTYaJlbHBIMU METOJaMU
paboThl B TpodecCHOHATBHON W
CMEXHBIX chepax;

- peanu3oBaTh COCTABIICHHBIH IJ1aH;

- OIICHUBATh pe3ynpTaT u
MOCJIEACTBUA CBOMX JIEUCTBUN
(caMOCTOSITENPHO WM C TOMOUIBIO
HACTaBHHKA)

- OCHOBHBIC MaTEMaTHYECKUE METOJIbI
pelieHusl  TPUKIATHBIX  337a4 B
obnactu npodeccCuoHAIBHON
NeSITeIIbHOCTH,

- OCHOBBI UHTETPaIbHOTO u
nuddepeHInaTbHOTO HCUNCTICHNUS,

- METO/TbI paboThI B
npo(eCCHOHATLHOW U CMEXKHBIX
chepax; CTPYKTypy IUlaHa  JUIS
peLIeHHS 3a]1a4;
- IPUEMBI
nHpopMmanuu;
- TOpPSJIOK  OILIEHKHA  Pe3y/IbTaTOB
pemieHus 3aaad  MpohecCHOHANBHOM
JESITENIbHOCTH

CTPYKTYPUPOBAHHUS




2. CTPYKTYPA U COJAEPKAHUE YUYEFHOU JUCITATLIAHBI
2.1. O0beM yueOHOI AMCUMIIIMHBI M BUABI Y4eOHO0#l padoThI

. O0bem B
Bua yuyeOHo# paGoThl
yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl S7
CamocrosiTeibHast padora 4
KoncyiabTanuu -
CymMapHasi yueOHasi Harpy3Ka BO B3aMMO/IeiiCTBHH ¢ NpenojaBaTejieM o1
B TOM YHCIJIE:

JICKIIUH, YPOKH 29
MPAKTUYECKHUE 3aHATUS 22
nabopaTOpHBIC 3aHITHS -
IIpome:xyTouyHast arrecTanus - AU epeHuMpPoOBaHHBIN 3a4eT 2




2.2. TemaTu4ecKkuii MJIaH U coJIep:KaHue YUeOHOH AucunIInHbl «MaTteMaTHKay

HaumenoBanue
pa3jiesioB U TeM

Conepxxanue y4eOHOro MaTrepuajia u
(opMbI oOprann3zanum aesiTeJJbHOCTH 00y4aI0IIMXCS

O0nLeMm
4a2C0B

Koabl koMneTeHIUi,
¢popmupoBanmnio
KOTOPBIX
crnocodcTByeT
3JIeMEHT NMPOTrPaMMbl

2

4

Pa3nen 1. BBeienue B yueOHYI0 AU CHHMILINHY.

Tema 1.1
BBenenue B yueOHy10
MUCHUTLTUHY.

Conepxxanue yueOHOro Marepuaja

3HaueHue MaTeMaTUKH B 00J1aCTH MPOPEeCCUOHATIbHON AEATEIbHOCTH.

NININ

IIpakTHueckue padoThbl M JadopaToOpHbIe pad0THI

CamocrosTeabHAasA paﬁoTa Oﬁy‘lalOIIII/[XCH

OK 03

Pa3zgen 2. MareMmaTudeckuii aHAJIN3.

Tema 2.1

JAuddepenuunanbHoe
HCYHCIIEHHE.

Copep:xanue y4eOHOro marepuasa

[IpousBonHas GyHKIMH, €€ TEOMETPUUECKUN U MEXaHUUECKHM cMbICI. DPOpMyITbl
MPOU3BOIHBIX. M3yueHune npou3BOAHBIX CyMMBI, TPOU3BEACHHUS, YACTHOTO (DYHKIIHIA.
O6ocHOBaHUE TIPOU3BOIHBIX AJIEMEHTAPHBIX U CIIOKHBIX (DYHKIINMA, 0OpaTHBIX (PYHKITHIA.
N3yuenne mpou3BoHOM MpHU Uccaea0BaHUM GYHKITMN U TocTpoeHus rpaduko. OnpenencHue
(YHKIIMYM HECKOJIBKUX MepeMeHHbIX. YacTHbIe PYHKIHUU.

IIpakTuyeckue padboThl 1 J1aGopaTopHbie padoThI

CamocTosiTesibHasi padoTa 00y4ar0IMXCs

OK 01

Tema 2.2.
HNuTerpajabHoe
HcUMcIeHue.

Copep:xaHue y4e0OHOIro MmaTepuaja

[IepBooOpa3Hast pyHKIMS U HEONIpeAeICHHBIA HHTEerpall. JleMOHCTpaIusi OCHOBHBIX CBOMCTB U
(dbopmMyI HeonpeeeHHBIX HHTErpasioB. MeToibl uHTerpupoBanusa. OCHOBHBIE CBOMCTBA
onpeeneHHbIX HHTerpanos. ®opmyna Herotona-JleitbHua Ui BEIYMCICHUS OMPEIeIICHHOTO
uHTerpana. Beruncnenue onpeaeieHHbIX HHTETPAIOB Pa3IMuyHbIMU MeTo1aMu. [IpumeHenue
OTIPEIeIEHHOTO UHTErpaja K BBIYUCICHUIO TUIONIA/IU TNIOCKON (GUTYphl, 00bEMOB Tell.
CocraBnenue quddepeHnnaibHbIX YpaBHEHUN HA MPOCTHIX 3a/1a4ax. Pemienue

g depeHIrnanbHbIX YpaBHEHHH ¢ pa3AesSonUMUCs ePEMEHHBIMU, OJHOPOIHBIX JIMHEHHBIX
g depeHnnaIbHbIX YpaBHEHHI BTOPOTO MOPSIKA C TIOCTOSTHHBIMU KO PHIIEHTaMU.

= N ©

OK 01

IIpakTnyeckune padoTel 1 1a00paTopHbIe Pa0d0THI
Nel-3. luddepeniripoBanue 1 HHTErpalbHbIE HCUUCICHUS

CamocrosiTesibHasi padoTa 00y4alOIMXCst

Pa3nea 3. IlocenoBaTeibHOCTH M PSIABI.

Tema 3.1.

\ Coaepikanue yueOHOro MaTepuajia

IR




MocaenoBareabHocTu | Yucnosas nocnenoBarenbHOCTh. [Ipeaensr GpyHkiuii u nocnenoBatensHocTH. OO0CHOBaHUE
npeaeabl M paabl. CXOJMMOCTH M PaCXOJUMOCTH psioB. Pa3noxkenne ¢hyHkiuii B psu Maknopena. Haxoxnenue 4
MIPEJIIOB MOCIEIOBATEILHOCTH U (DYHKIIMH B TOYKE U Ha OECKOHEYHOCTH. UNCIIOBBIC PSBL. OK 01
CxoauMocTh B pacxoauMocTh psaoB. [Ipusnak Janambep
IIpakTnuyeckne padoThl M JadopaTopHbIe padoThl -
CamocrosiTesibHasi paboTa 00y4aOIMXCst -
Pa3nes 4. OcHOBBI IMCKPETHOI MAaTeMaTHKH, TEOPHHU BEPOSATHOCTEH, MAaTeMaTHYeCKOH CTATUCTHKHU U MX posib B | 14
(hapmanum u 37paBoOXpaHEeHNH.
Tema 4.1. Onepaunu ¢ | Cogep:xanue yueOHOro MaTepuaJia 6
MHOKECTBAMH. DOnemMeHTHl M MHOXecTBa. Onepaluy HaJl MHOXKECTBaAaMH U UX cBOKCTBA. ['padbl. DaeMeHThI
OcHOBHBIC NIOHATHS rpados. Buasl rpadoB u onepannu Haag HUMU. OO0CHOBaHWE OCHOBHBIX NOHSTUN 2 OK 01
Teopuu rpagos. KOMOMHATOPHUKU: (haKTOpHaJ, IEPECTAHOBKU, Pa3MEILIEHUs, COUETaHMUS.
Kom0unaropuka. IIpakTnyeckue padoThl U 1a0opaTopHbIE PA0OTHI 4
Ne 4-5. TlocnenoBarenbHOCTH TIpeAEnsl U psiabl. Onepannu ¢ MHOKecTBaMU. OCHOBHBIE
noHsTHs Teopun rpadoB. KomOrnHaTopuka.
CamocrosiTesibHas padoTa 00y4aroIuXxcst -
Tema 4.2. OcHoBuble | Conep:xkaHue y4eOHOI0 MaTepuaja 2 OK 01
NOHATHS TEOPHH Omnpenenenre BEpOSITHOCTH cOObITHS. M35105keHre OCHOBHBIX TeOopeM U (popmMyll BeposiTHOCTEH: | 2
BEPOSITHOCTH M TeopeMa CJI0KEHHUsI, YCIOBHAsI BEPOSITHOCTh, TEOPEMa YMHOKEHHSI, HE3aBUCUMOCTh COOBITHH,
MaTeMaTH4eCcKoi dhopmyna nosiHOM BeposTHOCTH. CiydaiiHple BeMYUHBL. Jucnepcust CirydaifHoOM BETMYUHEI.
CTATUCTUKH. IIpakTuyeckue padoThl U JabopaTopHbIe padOThI -
CamocTosiTesibHasi padoTa 00y4ar0IMXCs -
Tema 4.3 Conep:xaHue y4eOHOro marepuaja 6 OK 01, OK 02,
MaremaTudeckast Martemaruueckasi CTaTUCTUKA U €€ CBA3b ¢ Teopueil BepossTHOCTU. OCHOBHBIE 3374 U MOHATUS | 2 OK 03
CTATHCTHKA M €€ POJIb | MaTeMaTU4ecKoi cTaTucTUKK. OrpenereHre BHIOOPKU U BBIOOPOUYHOTO pacipe/IesieHusI.
B papmanum n I'padmueckoe nzoOpaxkenue BIOOpKkU. OnpeaesieHne NOHITHS MTOJIMTOHA U TUCTOTPAMMBI.
31paBOOXPAHECHHUH. [TonsiTre o AemMorpaduyeckux noKa3aTeisix, pacdeT o0mux ko3GpPpUIreHToB pok1aeMOCTH,
cMepTHOCTH. ECcTeCTBEeHHBIN TPUPOCT HACEICHUS
IIpakTUyeckue padoThl U J1adGopaTopHbIe PA0OTHI 4
Ne 6-7. OcHOBHBIE IOHATHS TEOPUHU BEPOSITHOCTU M MATEMAaTUYECKON CTATUCTUKH.
CamocrosiTesibHasi padoTa 00y4al0IMXcst -
Pa3nes 5.OcHOBHBIC YHCIEHHBIC MATEMATHYECKHE METO/AbI B IPO(eCcCHOHAILHOM AeATEeJbHOCTH. 20
Tema 5.1. Coaepikanue y4eOHOr0 MaTepuajia 6 OK 01, OK 02,
YUuciaennnie MeToabl | Onpenenenue nporeHTa. Pemenne Tpéx BUAOB 3a1a4 Ha IpoLeHThl. COCTaBIIEHUE U PEIICHNE 2 OK 03
MaTeMaTHYeCKOH IIPONIOPLIMH, IPUMEHSS UX CBOMCTBA. Pacuér MaccoBoil 10J1M (IPOLIEHTHON KOHLIEHTPALIVHN)




NOAr0TOBKH pactBopoB. BpeMeHnHble psaabl. [Ipornozuposanue nosenenus cuctemsl. llepeBoa ogHux
¢papmaueBTOB. €IMHHULl U3MEPEHUS B IPYTHE.
IIpakTnuyeckne padoThl M JadopaTopHbIe PpadoThI 4
Ne 8-9. UncneHHbple METOABI MATEMATHYECKON TIOATOTOBKU (hapMaIieBTOB.
CamocrosiTesibHast paboTa 00y4aommXxcst -
Tema 5.2. Conepxxanue yueOHOro Marepuasa 14 OK 01, OK 02,
Pemenne HuddepenunpoBanue GyHKITHIA. 6 OK 03, OK 04
NPHUKJIAJAHBIX 32124 B | BolunciieHue onpeaeneHHbIX UHTErPAJIOB.
obJacTH Pemenne nupdepeHnranbHbIX ypaBHEHHH.
npogeccHOHANbHOU Pemenune koMOMHATOPHBIX 3a/1a4.
AeATETbHOCTH. IIpakTHyeckue padoTsl U J1a00paTOPHbIE PA0OTHI 4
Nel0-11. Pemienne npukiagaeixX 3a/1a4 B 00J1aCTH TPOPECCHOHAIBHON JESITEHHOCTH.
CamocrosiTesibHas padoTa 00y4arouXxcst 4
IIpomexyTounas arrectanus - /13 2

BCET'O

57




3. YCJOBUSA PEAJIM3ALINU ITPOT'PAMMBI YYEBHOM JUCIATIIMHBI

3.1. Jlna peanu3anuu MNpPorpamMMmbl y4eOHOH JAUCHUIIMHBI [0/LKEH ObITh
NpeIycCMOTPEHbBI CieAyIolHe ClenualbHble MOMelleHus

Kabuner wmaremMaTHMYecKMX H  €CTECTBEHHOHAYYHBIX TUCIMIUINH, OCHAIICHHBIN
000pyJIOBaHHEM M TEXHUYECKUMU CPEACTBAMHU OOyUCHHUS:

Paboune mecra mpemomaBaTenss W OOydYalOUIMXCS: JOCKa MenoBas — | 1mT., cTOJ
y4eHUYeCcKuM — 16 mT., CTyn yueHndeckui — 32 wr., ctoa — 1 mwr., ety — 1 wr.

Kommuiekt yueOHO-MeTOAMYeCKON JOKyMEHTAINH, Pa3IaTOYHbII MaTepual, IIaKaThl

JlaboparopHoe obopymoBaHue: BeChl  yueOHbIe ¢ rupsimu g0 200r, 1abopaTopHBIN
Habop '"T'azoBeic 3akoHbI", naboparopubiii  Habop "TeruoBeie  sBieHHsA", HAOOpP 1O
AJEKTPOJIN3Y, HA0Op PU3MYECKUi, TPUOOP AJIsA IEMOHCTpALMH 3aB. U conp. Marepuaina ot JI.C u
Marepuana, npubopa i JeMOHCTpanuu TmpaBuia Jlenma, Ttabmuma "®Ou3. BEIMYUHBI U
dbyHIaMeHTaMeHTaIbHbIE KOHCTaHTHI", TaOnuuka "MexayHnapoanas cucrema enuauin CIHA"

Texuuueckue cpeacTBa 00ydeHus: MyIbTUMeINHHOE 000pyI0BaHUE, SKpPaH Ha IITATUBE,
MIPOEKTOP

3.2. UupopmannoHHoe ol0ecnieyeHne peajn3aluy NporpaMmmMbl

Cnucox 0CHOBHO# JIMTEPaTyphl

1 baspun, . 1. Maremaruka a1 TEXHUYECKHX KOJUIC/DKEH M TEXHUKYMOB : YYeOHUK U
MPAaKTUKYM JUIs cpenHero mpodeccruonanpHoro oopasosanus / Y. U. bapun. — 2-e u3z.,
uenp. u jgon. — MockBa : WsparensctBo IOpait, 2023. — 397 c¢. —
(ITpodeccuonanbuoe obpazoBanme). — ISBN 978-5-534-08026-1. — Tekcr
anekTpoHHbld // OOpa3oBarenpHas 1atdopma HOpait [caiit]. —  URL:

https://urait.ru/bcode/512900

CHHCOK T0NOJHUTEIbLHOM JIUTEPATYPbI

1 bammakos, M.1. Matematuka [Tekcr]: yueOHUK ms cpen.npod.odpas .- M.: Akanemus,
2015.- 256 c.
2 I'yceB, B.A Marematuka g npodeccHii W CHCIUAIBHOCTEH  COIMAIBHO-

skoHOMHUYecKoro npoduis [Tekcer]: yueOHUK ais Ha4. U cpea.npod.odpas./ B.A.I'yceB u
ap.- M.: Axanemusi, 2013.- 416c¢.




4.  KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA JUCIUIIJIMHBI

PesyabTaTsl 00yyeHus

Kpurepun onenkn

(I)OpMLI H METO/bI
OIICHKH

HepeueHb oceauseaemvlx
KOMnemeHLﬂ/lﬁ 6 pamkKax

OUCYUNTIUHDL
OK 01, OK 02, OK 03, OK 04

HepeueHb 3HCZHZ/IZZ, oceaueaemblx
6 pamkKax Oucuunﬂquz:
- 3HA4YCHHUC MaTe€éMaTuKu B

npodeccuoHaTbHOM
ACATCIIBHOCTH W IIPpU OCBOCHUU
npodeccuoHaTbHOM
00pa30BaTeIbHON MPOrpaMMBbI;

- OCHOBHBIC MAaTEMATUYCCKUC
METOIbI peHIeHI/IH HpI/IKJ'Ia}IHI)IX
3a7a4 B obnactu
npodhecCuoHaTBHOM
JIEATEILHOCTH;

- OCHOBBEI I/IHTeraJ'II)HOFO nu
muddepeHInanTsHOTO
HMCUYNCIICHHUS;

- METOIBI paboThI B

poheCCHOHANTBPHOM U CMEKHBIX
chepax; CTPYKTypy IUIaHa IS
peleHus 3a/1a4;

-  TpUEMBI CTPYKTYypPHUPOBAHHSI
nHpopMmaluu;

- TIOPSZOK OIEHKH PEe3yJIbTaTOB
pereHus 3amad
npoheccCHOHALHOU
JeATEIbHOCTH

Ilepeuenv ymenuii, oceausaemulx
8 PAMKAX OUCYUNTUHBL:
- pacmo3HaBaTh 3alady W/WId

npobiemMy B HpodecCHOHATHLHOM
W/WIIH COLMAIbBHOM KOHTEKCTE;
- aHaANU3UpOBaTh 3a7auyy W/WUIH

npobieMy W BBIOENATH €€
COCTaBHbIE YaCTH;

- ONpeAeNsATbh JTalbl peleHus
3aJau;

- BBUBIATH U 3(dexkTuBHO
UCKaTh uH(pOpMaIHIO,
HEOOXOAUMYIO sl pelIeHHs

3aJjauu ¥/UITU IPOOIIEMBL;

OrneHka KOMAUYHO -
oOyyJaronuics MOKa3bIBaCT
IIOJIHBIC 158 FJIY6OKI/IG 3HAHUSA
IPOrPaMMHOTO MaTepuana,
JOTMYHO MW  apryMEHTHPOBAHO
OTBE€UACT HA  IIOCTABJICHHBIN
BOTIPOC, a TaKXKe
JOIIOJIHUTCIIbHBIC BOHpOCBI,

MOKa3bIBAE€T BBICOKHHA YpPOBEHb
TEOPETUUECKUX 3HaHMI.
[IpakTH4YecKyro 4acTh BBITIOJHSET
Ha 100%.

Omnenka «XOpOUo» -
oOyyJaronuics IIOKAa3bIBAET
rIyOOKHE 3HAHUS MPOTPaMMHOIO
Marepuara, IpaMOTHO ero
U3Jaraer, JIOCTaTOYHO  ITOJTHO
OTBE€YaeT Ha  IOCTaBJICHHBIN
BOIPOC W JIOTIOJHHUTEJIBHBIC
BOIIPOCHI, yMeJo (GOpMyIUpYET
BbIBOJBl. B Toxke Bpems mpu
OTBETE JOTTYCKaeT
HECYIIECTBEHHbIE TOTPEIIHOCTH.
[TpakTHYecKyI0 4acTh BBIMIOJIHSET
Ha 90%-80%.

OrneHka
«Y0081emMBOPUMENLHOY -
oOyuaromuiics MOKa3bIBACT
JOCTaTOYHble, HO He TIIyOOKue
3HAHUS IPOrPaMMHOTO
MaTepuaiga;, @pU OTBETe HE
JOIyCKaeT TPyObIX OIMOOK WM

POTUBOPEUUH, OJIHAKO B
dbopMynupoBaHUH OTBeETa
OTCYTCTBYET  JIOJDKHAsi  CBs3b
MEXIY aHAIIU30M,

aprymeHTanuei u Beisogamu. Jis
MIOJTyYCHHUsSI TIPABUIIBHOTO OTBETa
TpebyeTcs YTOYHSIOLINE
BOMpockl. [IpakTHyeckyro dYacTh
BeIOIHAET Ha 70%-60%.

OneHka

«HEYy0081emMEOPUMETILHO -
00yyaromuics MoKa3bIBaeT
HE/I0CTaTOYHbIE 3HAHUS
IpOTrpaMMHOTO MaTepuaia, He
crocoOeH apryMeHTHPOBaHO U
NOCTIeIOBATEIbHO €r0 U3JaraTh,
JIOITyCKAeTCsl TpyOble OMMOKHU B

- TECTUPOBAHUE,

- IPAKTUYECKHE
paboThl,

- CaMOCTOSTENbHAS
paborta

- 3amaHus K [[3

IIpomexxyTouHas
aTTecTanus
nuddepeHnnanTbHBINR
3ayeT

10




- COCTaBUTH IJIaH ﬂeﬁCTBHﬂ;
- OmpeAenuTh  HEOOXOIUMBIC

pecypesl;
- BJIAJETh aKTyaJIbHBIMH
METOJaMHU paboThI B

podecCHOHAILHON W CMEXHBIX

chepax;

- peanu3oBaTh COCTABJICHHBIN
TUTaH;

- OIICHUBATh PE3YJIbTAT U

MOCJIEICTBUSL CBOUX JICHCTBUI

(CaMOCTOSITEIILHO WITH C

MTOMOIIBI0 HACTABHUKA)

OTBCTax, HeraBI/IHBHO OTBCUYACT
Ha HOCTaBHeHHBIf/’I BOHpOC NnJIn
3aTPYIHSETCS C OTBETOM.
HpaKTI/I‘-IeCKYIO YacCThb BBIIIOJIHACT
Ha MeHee 50%.
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MHMHUCTEPCTBO HAYKH M BHICHIEI'O OFPA3BOBAHUSA
POCCHMICKOW ®EJIEPAIINU
®EJTEPAJIBHOE T'OCYIAPCTBEHHOE BIOJKETHOE OBPA3OBATEJILHOE
YYPEXKJIEHWUE BBICHIEI'O OFPA30OBAHUSA «CEBEPO-KABKA3CKASI
TOCYJIAPCTBEHHASI AKAJIEMHST»

CPEJHENPO®ECCHOHAJIbLHBINA KOJIEIXK

DOoH/I OLICHOYHBIX CPEACTB
AJI1 IIPOBCACHUA TCKYIICTO KOHTPOJIA U HpOMG)KYTO‘IHOfI arTecrallnuu
00pa3oBaTeIbHON MTPOTPAMMBI

1o y4eOHOM qucuuiuinue: «MaremaTuka

s cnenuanbHocTy: 33.02.01 @apmanus

dbopma poBeACHUS OIIEHOYHOU MPOIEAYPHI
auddepeHIUPOBAHHBIN 3a4eT

. Uepkecck, 2024 ron

12



I. OBIIME IOJOKEHUA
@OH OLEHOYHBIX CpPEICTB

(®OC) mnpenHazHaueH Juisi KOHTPOJS M OLEHKHU

00pa3oBaTeIbHBIX JOCTHKCHUI OOYUarOIIUXCS, OCBOUBIIUX MPOTrpaMMy Y4COHOM AUCIUILTHHBI
«Marematukay. ®OC BKIIIOYAET OIICHOYHBIC MATEPUANIbI I TPOBEICHUS TEKYIEr0 KOHTPOJIS
Y IPOMEKYTOYHOH arTecTanuu B Gopme oughgepenyuposantozo 3auema.

®OC  pazpaboTtaH B  COOTBETCTBUU

¢ @DenepanbHbIM

roCyAapCTBEHHBIM

oOpa3oBartenbHbIM cTanzaprom no crenuansHocTn CIIO 33.02.01 ®apmanuss u paboueit

MporpaMMoN y4eOHOM TUCIMIUTNHBI «MaTeMaTuka.

I1. PE3YJBTATHI OCBOEHW S TUCIATLIJIMHBI, O AJEXAIIENA ITIPOBEPKE

IMpeamer(bl) OLeHUBAHMS O0beKxT(bI) IMoka3aresnu

OLlEHUBAHMS OIIEHKH

Ymenus: periaer MPUKJIAJHBIE | - TECTOBBIE

- pacrio3HaBaTh 3ajadyy W/WIA TpoOJeMy B | 3a7a4d B 00J1aCTH | BOTIPOCHI

npo¢heCcCHOHANTBPHOM W/WIIA COIMATTbHOM KOHTEKCTE; | TPO(PECCHOHATLHON (3aKpBITOTO U

- aHaJTW3WpOBATh 3aMadyy W/WwiM TpoOJeMy U | IeATeTbHOCTH OTKPBITOTO

BBIJIEJISITH €€ COCTaBHBIC YaCTH; THUTIOB)

- OTIPEJIEIISITH ATAIBI PEIICHHUS 3aa4H;

- BBIABJIATH U 3(Q(EKTUBHO HCKaTh MHGPOpPMAIUIO, - TIPAKTHYECKHE

HEOOXOMUMYIO JUIS  pEIICHHUs] 3aJadydl  W/Wiu paboThI

poOJIeMBb;

COCTaBUTH ILJIaH ICHCTBUSI; -

OTIPEIeTUTh HEOOXO0IUMBIE PECYPCHI; CaMOCTOSITEIbHAS
- BIAJETh aKTYaIbHBIMH MeETOJAaMHU pPabOTHI B pabota
npodecCHOHANTBHOM U CMEKHBIX chepax;

peain30BaTh COCTABICHHBIN TUIaH; - 3a/1aHMs K
- OLEHUBATh pe3yJAbTaT M IMOCIEJACTBUS CBOUX mddepenimpona
NEHUCTBUM  (CaMOCTOSITEIHPHO WM C  TOMOIIBIO HHOMY 3a4€Ty
HaCTaBHUKA)
3nanus: ITenarornueckoe

- 3HAUCHME MAaTeMaTHUKU B MNPOQPECCHOHATBHOM
JEATeNbHOCTH U NIPU OCBOEHUU IPOPECCUOHATBHON
00pa30oBaTesIbHONW IPOTrpaMMBl;

- OCHOBHBIE MAaTE€MaTUYECKHE METOMbl PEIEHUs
NPUKIAJHBIX 337a4 B 00JIaCTH NMPO(ecCUOHATBHOM
NeATebHOCTH;

- OCHOBBI HHTErpajbHOr0 U AupdepeHnnanbHOro
MCUUCIICHUS;

- MeToAsl paboTel B MPO(ECCHOHAIBHOW MU
CMEXHBIX cepax; CTPYKTYpY IUIaHa I PEeLICHUS
3ajay;

- IPUEMBI CTPYKTYPUPOBAHUS MHPOPMALINH;

- TMOPSAJOK OLEHKU pe3yabTaTOB pEUIeHUs 3a7ad
npodeccHOHaTBbHON 1A TEIbHOCTH.

OK 01. BeoiObupate cnocoObl pemieHus 3ajaad
npoeccHOHaNbHON IeSTeIbHOCTH MPUMEHUTEIBHO
K Pa3JINYHBIM KOHTEKCTAM;

OK 02. Hcronb3oBaTh COBPEMEHHbBIE CpEACTBA
MOMCKa, aHAJTN3a U MHTEepIpeTalui nH(OopMaIuu, U
MH(GOPMAIMOHHbIE TEXHOJIOTUU JUIsl BBITOJTHEHUS
3a7a4 Npo¢ecCuOHAIbHOMN JIEATETbHOCTH;

OK 03. [IlmanupoBaThb U  PEAIU30BBLIBATH
coOcTBeHHOE TPO(ECCHOHATBPHOE M JIMYHOCTHOE
pa3BUTHE, MPEANPUHUMATEIBCKYIO JCATEIbHOCTh B

— OIIpeCACIACT 3HAYCHHUC

MaTeMaTuKu B
npoQecCHOHAIBHOM
JeATeIIbHOCTH;

— OOBsICHSIET
MaTeMaTH4ecKue
METO/IbI perIeHus
NPUKIAIHBIX 33/]a4;

— ompenensieT  OCHOBBI
UHTETPaIbHOTO U
Qg depeHnnanbHOro
UCUUCIICHUS;

YPOBEHb  MPHUMEHEHHS
HOJTy4EeHHBIX 3HaHUH
npu BBITIOJIHEHUN

MPAKTHUYICCKUX 3aJaHui

HaOJIrOIeHE 3a
00y4JarIMUMHCS B
nporiecce
BBIIIOJTHEHUS
MPaKTHYECKUX
3aHATHH
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npodeccuoHanbHON cdepe, UCMOIb30BaTh 3HAHUS
10 TMpaBOBOW W (PMHAHCOBOM TIPaMOTHOCTU B
Pa3IMYHBIX KU3HEHHBIX CHUTYAIIUSX;
OK 04. DddexTtuBHO B3aUMOJCHUCTBOBATH H
paboTaTh B KOJIJICKTUBE M KOMAH/IE;

TECTOBBIE 3AJJAHUSA 3AKPBITOI'O THUITIA 11O AUCHUIIJIMHE

«MATEMATUKA»
4 CEMECTP

Komnerennuu: OK 01, OK 02, OK 03

Ne IIpaBuabHBII CoaepikaHue TeCTOBBIX 3aJaHUI Komne-
OTBET TEeHIUsI
1 _ 2
Haittu: fim X 42
3 x> 1 OK 01
1. e cymectByer 2.0 3.% 4.%
2 lim 1+ x°
1 Haittu w4+ 2x? OK 01
X —> ®
1.1; 2.0; 3.-1; 4.«
3 1 Beraucnmte npenen dynxmum: lim (x3 — 2x2 + 4x — 1);
x—1 OK 01
1.2 2.3 3.-2 4.-3
4 Beraucimte npenen ynkmuan: lim (2x° —3x% + x - 2.;
1 x—1 OK 01
1.-2 2.2 3.-12 4.-3
5 Brrunciure npeaen gyskimu: lim (3+ 4x - x2 —x>
2 x=1 OK 01
1.2 2.5 3.3 4.-1
6 Borunciure npeaen Gpysximu: lim 9 - x;
1 X=33-x OK 01
1.6 2. -6 3.16 4. -16
7 Haiigure npousBoanyro GpyHKUINN y:X3+COSX.
1 1. y'=3x% —sin x 2. y=x% —sin x 3. y'=3x% + sin x OK 01
4, y=x3In3 + sin x
8 Haiigure npousBoanyto Gpyakmun y=2"+ 1.
. 1.y=2" 2 2.y=x.2"" 3.y’:|22 4. y=x.2""+1 OK 01
n
9 Haiiaure npousBoanyio pyHkiuu y= -€* + 3x°,
1. y'=e + 3x
3 2. y'=-xe* + 9x? OK 01
3. y=-e* +9x?
4, y'=-1 +9x°,
10 Haiiaure npoussoanyio Gpynkuun y=e°* — In(3x — 5)
1 y=0e>- >
1 3x -5 OK 01
2 y=pe2. 1
3(3x - 5)
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3. y=e¥- >

3x -5
—a2X 1
4 y=er. L
3(3x - 5)
11 Bropas npoussoanas y" (X) GpyHkmun Y(X)=4 x> -2X MMEET BHIL...
f—. » g - I— OK 02
1. y'=4; 2y’=8; 3y'=6; 4.y'=7
12 Vkaxure nepBooOpasHyro GyHKIMu f (x) = 3x° — sin x
1. F(x)=x" - cos x 2.F(x):x——sinx OK 02
2
3. F(x) = x” +cos x 4. F(x)=x3+cosx
13 5 2
OnpeneneHHblil HHTErpai { 4x’dx paBeH OK 02
1. 36; 2.17, 3.16 4.15
14 [lnomane KpUBOTMHEWHOW TpaIeuy, OTPAHUYEHHOMN JIMHUSMU
y=4—x% y=0 ompeensercs HHTETPaIoOM
0 2 4 2 OK 02
L[~ x2ydx ;2. [a- x“)dx 5 3. [(4- xydx ; 4. [~ x 2 )dx
15 5 P
OnpeneneHHbIN HHTETrpall { 3x“dx paBeH OK 02
1.19; 2.18; 3.35; 4,27
16 MHOkKeCTBO BCeX MepBOOOpasHBIX GYHKIMH Y=5x* uMeeT BUIL... OK 02
1.x°; 25x°+C ; 3. x"+C; 4 5x°+C
17 d
JudbdepenunansHoe  ypaBHEHUE 2 _oix B pe3yapTare
y -3
pa3aeseHus MePeMEHHbBIX CBOIUTHCS K YPABHEHUIO: OK 02
d d d
1. ydx = x’dy 2.%:L 3.L:2dx 4.di=2
X y y -3 dx
18 XapaKkTepuCTUIECKOE ypaBHEHHE g pepeHIHaTbHOTO
1
"—y'+—y =0 UMee .
Yoy Y UMeeT BUJI OK 02
1.—k+£:0 2.k2+£:0 3.k2—k+£:0 4. k*-k=0
4 4 4
19 VYxkaxute mapy (X ; Y), HaXOASIIYIOCS B OTHOIIEHUU Y=COS X ! OK 02
1.(1;1)  2.(0;1) 3.(1;0) 4. (0;-1)
20 VYkaxkute napy (X ; Y), HaXOIAIIYIOCS B OTHOIIECHHH Y=SiN X : OK 02
1. (1;1) 2. (0;0) 3. (1;0) 4. (0;-1)
21 XapaKkTepucTUIECKOe ypaBHEHUE mddepeHnnanbHOro
YpaBHEHUA y” - 5y’ + 6y = 0 UMEET BUL... OK 02
1.-5k+6=0 2.k%>-5k+6=0 3. k+6=0 4. k?-5k=0
22 Boruuciauts Ag® - C4?
1114 1)41 3.24 4.62 OK 02
23 Boraucnuts A7° - Cs?
1. 200 2.120 3.20 4.60 OK 02
24 Borancnuts C7° + As?
115 2.25 3.35  4.45 OK 02
25 Pemuts ypaBHeHue A7° = 42x
1.5 215 3.25  4.45 OK 02
3 =
26 Pemuts ypaBHenue C7° = 7x OK 02

1.5 2.35 3.85 4.35
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27

Beuucnurtp ----------
51+ ¢!
1. 1/35 2.2/25 3. 2/35 4. 35

OK 02

28

Pemmuts ypaBuenne Cg® = 7x
1.8 2.18 3.28 4. 38

OK 02

29

B smuke 3 cunux, 4 uy€pHeix U 5 kpacHbiXx wmapoB. Kaxosa
BEPOSITHOCTb TOT'0, YTO BBIHYTHIN 1I1ap OyneT y€pHbIM?

1.1/2 2.1/3 3.3 4.2/3

OK 02

30

CKOJIbKO YeThIPEX3HAYHBIX YHCEIT MOKHO COCTaBUTH U3 U
1,3,5,7,9 npu ycioBuu, 4To HUGPHI HE TOBTOPSIOTCS ?
1.5 2.15 3. 4 4.3

OK 02

31

I'eoMeTprueckuii CMbICI TPOU3BOIHOM:
1) Ilnomiams KpUBOJIMHEHHOM TpareIu;
2) VYrioBoii K03(hPHUIMEHT KacaTeIbHON K rpaduKy (YHKIIHUH;
3) CeMeiicTBO HHTErPATBHBIX KPUBBIX;
4) KpuBosnmHeitHas Tpaneims.

OK 03

32

DU3NYECKUN CMBICT TPOU3BOTHOM:

1) CkopoCcTh  HM3MEHEHHs  TEPEeMEHHOW y  OTHOCHTENIBHO
MEPEMEHHOM X B TOUKE Xo;

2) CKOpOCTh HW3MCHEHHsI CKOPOCTH W3MEHEHHUS TEPEMEHHOU Y
OTHOCHUTEIILHO IEPEMEHHOM X B TOUKE X0

3) KonuuecTBeHHbIN aHANIN3 TIEPEMEHHOMN BEJTMYHMHBL;

4) O6nacTb n3MeHEeHUs! QYHKITUH.

OK 03

33

Jlst 10601 HenpephIBHOW (PYHKIIMH BCET/Ia CYIIECTBYET

1. BeckoHeyHOE€ MHOECTBO TIEPBOOOPA3HBIX;

2. Tonpko oHa epBooOpa3Hasi;

3. JIBe pa3iuuHbIX NePBOOOPA3HBIX, KOTOPbIE OTINYAIOTCS 3HAKOM,
CTOSIILIUM TIepe]] EPBLIM CIIaraeMbIM;

4. BepHOro oTBETa HET.

OK 03

34

CoBoKymHOCTB Bcex nepBooOpasHbix ¢pyHkiuii C+F(x) ams maHHOM
¢dbynknun f (X), Ha3pIBaeTCH ...

1. onpeneI€éHHBIM UHTETPAJIOM;

2. HeopeIeIEHHBIM HHTETPAJIOM;

3.MPOU3BOTHOM;

4. Bce OTBETHI BEPHBIE.

OK 03

35

BcraBbre mpomnymensoe cioBo. Oynkiust F(X) HassiBaeTes ... s
¢byukimu f(X), eciu BbimosiHsAeTes paBeHCTBO f(x) =F' (X)

1) mpoOU3BOAHOIA;

2) HHTETpalioM;

3) mepBOOOpa3HOIL;

4) peuicHHEM.

OK 03

36

HeonpenenénnsiM uHTErpasiom ot pyHkuuu f (x) Ha3piBaeTcs

1. nepBooOpaznas pyHkuu f (x);

2. (hyHK1HMSA, TPOU3BOIHASL KOTOPO paBHA QyHKIMH f (X)

3. MHOXECTBO BCEX NEPBOOOPA3HBIX;

4. nmnomanes KPUBOJMHEWHOM Tpameuuu, OrpaHMYEHHOH CBepXy
¢ynkuueit f(x)

OK 03

37

I'eomeTpuuecku HeomnpeaenéHHbI WHTErpaj MpeAcTaBiseT coOoi

1.1ut011a1b KPUBOJIUHEHHON Tpaneuu;

2.ceMecTBO MHTETPAJIbHBIX KPUBBIX;

3. KpUBOJMHEHHYIO TPaNelHnIo;

4.yrnoBoii K03 GUIHMEHT KacaTenbHOH K rpaduky GyHKIMH.

OK 03

16




38 I'paduuecku onpenenéHHbIN HHTErpall MPEACTaBIsAET COOO0M. .. :
l.mmomans KpUBOJIMHENHON Tpanenuy;
1 2.ceMENUCTBO UHTETPAIIbHBIX KPUBBIX; OK 03
3.KpUBOJIMHEUHYIO Tpaneiuio;
4.yrnoBoii K03 dUIMEHT KacaTenbHOH K rpaduky GyHKIMH.
39 WuTerpupoBanue — 3710 ...
1.oneparnst HaX0XKICHHUS TPOU3BOIHOM 1O 3aJaHHON (DYHKINH;
2 2. omepanus HaxOXJEHUS TEpBOOOpPa3HOM 1O 3aJaHHOU OK 03
IIPOU3BOTHOM WK MU depeHIIHay;
3. BEPHOTO OTBETA HET.
4.Hax0XIeHUs TepBOOOPa3HOM JUTst TAaHHON QYHKIHH
TECTOBBIE 3AJJAHUSA OTKPBITOT'O TUIIA 11O JUCHUIIJINHE
«MATEMATHUKA»
4 CEMECTP
Komnerennuu: OK 01, OK 02, OK 03
Ne IIpaBuIbLHBII OTBET CopeprxkaHue TeCTOBBIX 3aJaHUI Komn
e-
TeHII
usi
1 MIPOU3BOIHON PyHKIIUU Kak HassiBaercs npenen ortHomenus | OK 01
npupamnieHuss QyHKIHM B TOYKE X K
NpUpAIIeHUIO  apryMeHTa,  Korja
IIOCJIETHEE CTPEMUTCS K HYIFO?
2 Uucno A HaswiBaetcs npenenoM Gyakauu y = | Jlaite oIpeeseHue npenena | OK 01
f x B TouKe a (WM pU X — @), €CIU IS GbyHKIMH.
J11000TO CKOJIb YTOJHO MaJIOTO
MOJIOKUTENFHOTO YHCIIa € HaliaeTcs
OTBEUAIOIIEe MY TOJIOKUTEIBHOE YUCiIo § = &
€ TaKoO€, YTO JJIsl BCEX 3HAUEHUH apryMeHTa X
€ D(f) , ynoBieTBoOpstOIIUX ycioBHio 0 < x —
a < § cupaBeNTMBO HEPAaBEHCTBO: [ x — A < €.
3 [TepBriil 3aMedaTeIbHBIN IPEAET UMEET BU/T Kakoit Bug wumerr  «llepssiity, | OK 01
. sinx «BTOPOI» 3aMevaTeIbHbIe IPEIeIIbI?
lim =1
=0 T
Btopoii 3aMeuaTenbHbIN IpeaeI UMEET
(142 -
im|1+—| =e
Bug 7% & ,raee=2,718281828...
— 3TO UPPAIMOHATBHOE YHCIIO
4 1: Onpenenenuie ToUkH, B KOTopoil Tpedyercst | Chopmynupyiite anroput™ | OK 01
BBIUUCIIUTH Mpeen BBIYMCIICHUS Npeea.
2: IIpoBepka ycioBui
3: IIpuMeHeHne METOI0B AJIS1 BEIUNCIICHHUS
IIPENIETIOB
4: YupoueHue BbIpa)KeHUN
5: Onpenenenue oTBETa
5 IIpounsBoaHOM PpyHKIIMK Ha3bIBAETCS Mpeel [Haiite onpenenenne npoussoaHoi | OK 01
OTHOILIEHUS MTpUpaleHust PyHKIUU K byHKIUH.

MPUpPAILEHUIO Apr'yMEHTa, KOT1a IpHpalieHue
apryMeHTa CTPEMHUTCS K HYJIIO.
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6 IIpon3BogHas MOKA3BIBAET BO CKOJIBKO pa3 Yro noka3plBaeT MPOU3BOIHASA? OK 01
n3MeHeHue (mpupamieHne) KOOpAuHATBI UTPEK
00JIbIIIE UK MEHBIIIE, YeM MpHpaIleHUe
KoopauHAaThI 1o ocu 0X
7 I'eomeTprueckuii CMBIC TPOU3BOHOM B uém 3axmouaercs reomerpudeckuit | OK 01
COCTOMT B TOM, UTO 3HAUEHUE IPOU3BOJIHON B | CMBICI IPOU3BOIHON?
TOYKE PaBHO YIJIOBOMY KOA(D(UIIHEHTY
KacaTeJIbHOU K TpauKy (GyHKIIUN B TOUKE.
TanreHc yria HakJOHa KacaTeIbHOMN eCTh
BEJIMYMHA, TIOKa3bIBaIOIasi MTHOBEHHYIO
CKOPOCTbh U3MEHEHUS (PYHKIIUU B JaHHOU
TOUKE.
8 CKOPOCTH Ecnu marepuanbHas Touka neukercs | OK 01
no 3akony S(t), TO  mepBas
NPOU3BOJHAS OT IMYyTH IO BpEMEHU
€CTb...
9 JuddepenunpoBanue — 3To AecTBHE HuddepenunpoBanue — 3710... OK 01
BBIYMCIICHUS IIPOU3BOIHOM.
10 | y=1(xo) + f'(X0)(X — Xo) VYpaBHeHnue kacarenpHOM K maHHO#M | OK 01
JIMHUHU B TOUke M (Xo; yo) MMEET BH[
y-yo =F(x) (x-x0)
11 VYckopeHne nNpsIMOIMHENHOTO ABMKEHUS TOUK | Y CKOpeHue npsmosnHeitHoro | OK 02
1 PaBHO BTOPOIt JBUKEHUS PaBHO. ..
MPOM3BOJIHOM IyTH 10 BpeMeHn a = S™ (1).
12 Dynxias ¥ = f(x) HA3BIBACTCS BO3PACTAIONIE dynkums BospactaeT Ha 3agaHHoM | OK 02
it Ha uHTepBane (a; b) , ECITM GOIBIIEMY HPOMENYTIE, CCIH. .
3HAYEHUIO apryMEeHTa U3 3TOr0 HHTEpBasia
COOTBETCTBYET OOJIbIIIee 3HAUCHHE (PYHKIIHH,
T.C. HpI/IX2 > Xl, rae X1 u X2 _ 110681e IBE
TOYKH U3 UHTEpBaIa (a; b) BEPHO
HEpPaBEHCTBO f (XZ) > flx .
Ecnu HenpepriBHAs Ha
OTpe3Ke [ a; b] pynkuus ¥ = f(x) B KaXKIOU
TOYKE OTPE3Ka UMEET MOJIOKUTETBHYIO
MIPOU3BOJIHYIO, TO OHA BO3PACTaET Ha 3TOM
OTpe3Ke.
13 ...YCIIOBHE, KOTOPOE JIOJPKHO BBIIIOJIHATHCS DOyHKIMA F Ha3bBaeTcsa | OK 02
nepBoobOpazuoit s pynkuuun f Ha
HEKOTOPOM TMPOMEXKYTKE, €CIH JUIs
BCEX X W3 OJTOTO IPOMEKYTKa
cymectByeT — mpoussoiHas  F/(x),
pasnas f(x), .e. F(x)=f(x) s10...
14 | IlepBooOpa3zHoii ans dyHkuuu f(x) HazpiBaercs | [aiite ompexaeneHue mnepooOpasHoit | OK 02
takas pyHkus F(x), ams koTopoi byHKIHH.
BBIMOJIHSACTCS paBeHCTBO: F'(X) = f(X).
15 | HeompeaeneHHbIM HHTETPAJIOM MHoxectBo  nepBooOpaszubix g | OK 02
nanHou Gynkuuu f(x) HazpiBaeTcs. ..
16 | uHTerpupoBaHUEM Onepanus HaxoxaeHus | OK 02
HEOTPEEIEHHOTO UHTErpaia
Ha3bIBAETCH. ..
17 | MeTo1bl UHTETPUPOBAHUS Henocpencreennoe wunterpuposanue, | OK 02

MCTO MOJACTAHOBKH, HHTCTPUPOBAHUC
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1O 9aCTsiAM ITO...

18 | Mensier 3HaK Ha TPOTUBOTIOIOKHBIHI ITpu nepemene mectamu BepxHero u | OK 02
HIDKHETO TIPE/IeTIOB MHTETPUPOBAHUS
OIIPENICICHHBIN UHTETPAl. ..
19 | OnpeneneHHBIM HHTETPATIOM OT Cdhopmynupyiite nonstue | OK 02
GbyHKITIN y=f (x )Ha «ONPENEIIEHHBIN UHTErPaID)
0Tpe31<ela’ b| Ha3bIBACTCS] KOHEYHBIN MTpe/esn
€e UHTETPAIbHON CYMMBI, KOT/Ia YHCII0
AIIEMEHTAPHBIX OTPE3KOB HEOTPAHUYCHHO
BO3PACTaeT, a JUIMHA UX CTPEMHTCS K HYJTIO.
20 | uromaae TIOCKUX (Uryp OnpeneneHHbIH unterpan | OK 02
UCTIOJIb3YETCsl IPU BBIUMCICHUH
21 | muddepeHMaTEHBIM ypaBHEHUEM VYpaBHeHue, cs3biBatolee | OK 02
MepEMEHHYI0, UCKOMYIO (YHKIIHIO, €€
npou3BoJHY0 (Wi auddepeHuan
aprymeHra " g epeHnnan
(GyHKIMM) Ha3bIBAETCS
22 | mupdepeHMATEHBIM YPaBHEHUEM BTOPOTO Eciu muddepenunansnoe ypasHenue | OK 02
opsiIKa COJICPKHT MIPOM3BOTHYIO WA
muddepeHnan  He BBIIIE BTOPOTO
TIOPSIIKA, TO OHO HA3BIBACTCS
23 KBQIPaTHOTO WJIA HEMOJIHOTO KBAJIPATHOTO XapakTepucTHIECKOE ypaBuenue | OK 02
YPaBHEHUS. g depeHnaIbHOr0 ypaBHEHUS! 2-TO
NOpsIJIKa UMEET BUJL
24 | mepecTaHOBKaMH YnopsimoueHHoe MHOXecTBO, | OK 02
OTJINYAIOIIEeCs TOJBKO  TOPSIAKOM
2JIEMEHTOB, Ha3bIBAETCS
25 | IOCTOBEpPHBIM CoOwiTHE, KOTOpoe  oOs3arenbHO | OK 02
MIPOU30MIET, HA3bIBACTCS
26 [ Pn=n! Yucno mepecranoBok omnpenensercs | OK 02
dbopmynoit
27 pa3MeleHuEM VYnopsanouennoe noaMHoxecto u3z n | OK 02
9JIEMEHTOB 10O M  3JIEMEHTOB,
OTJIMYAroIIuecs APYr OT Jpyra Jnbo
CaMUMU 3JIEeMEHTaMHU JIN0O MOPSAIKOM
UX PaCIOJIOKEHUs1, Ha3bIBACTCS
28 P(A)=m/n; m- GmaronpusTHblE, N- BCE Haiite knaccuueckoe omnpeaenenue | OK 02
HCXOIbI BEPOSITHOCTH.
29 | Mepa nonoxeH#us - MOKa3bIBaeT HeHTpalbHylo | HazoBute ocHoBHBIE XapakTepuctuku | OK 02
TOYKY CTaTUCTUYECKOTO psa. CTaTHUCTUYECKOTO psfa.
Mepa U3MEHUMBOCTH -TI0KA3bIBAET CTETICHb
pa3bpoca 3HaueHUH B CTATUCTUYECKOM psijie.
Mepa acuMMeTpuH -1I0Ka3bIBAET, €CTh JIN
CMeEIL[EHHE B CTOPOHY 00Jiee BBICOKHX MU
0oJiee HU3KUX 3HAYCHUH.
Mepa 3Kkclecca -1oKa3bIBaeT CTENEHb OCTPOTHI
U CUMMETPUU pacrpeieeHus 3HaYeHU .
30 P(AB)=P(A). P(B) (ymuoxenue BepositHocTeir | Chopmynupyiite Teopemsr cioxenus | OK 02
HE3aBUCUMBIX COOBITHI), U YMHOXXEHHS BEPOSTHOCTEH.
P(AB)=P(A). Pa(B)= P(B) Ps(A).(ymHOXecHUS
BEPOSATHOCTEH 3aBUCUMBIX IIEPEMEHHBIX).
31 | uHTErpUpOBaHHE ITpouecc pewmenus | OK 03
Qg QepeHInanbHOro ypaBHEHUS
Ha3bIBACTCS
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32 | mo crapiei mpou3BOTHOM [Topsimox W crenenb | OK 03
Qg depeHInanbHOTo ypaBHEHUS
OTIpeIeIsIeTCs
33 | coObITHEM Beskuii pesymprar  miam - ucxox | OK 03
UCTIBITAaHHUS HA3bIBACTCH ,,,
34 | 3arnaBHBIMU OyKBaMHU Cayyaiinble coObITHs 000o3Havatorcss | OK 03
35 | Korna coObiTHe TOHKHO HEMPEMEHHO CoOrbiTHe Ha3biBaeTcs qoctoBepHbiM, | OK 03
MIPOU30MTH HA3BIBAETCSI IOCTOBEPHBIM
36 | pa3HOCTB X2 - X1 [Tpupamennem aprymenta | OK 03
Ha3bIBACTCS
37 | pa3HOCTB y2- V1 [Tpupamennem ¢pynkiuu HassiBaercst | OK 03
38 | CxopocCTh — 3TO IPOU3BOHAS ITYTH I10 Kak  cBssaner Mexay — coboit | OK 03
BpPEMEHHU ¢u3nvecKkue BEIUYUHBI CKOPOCTh H
nyTh?
39 | Yckopenrne — 3TO BTOpast TPOU3BOIHAS OT Kak  cBssaner Mexay — coboit | OK 03
ITyTH TI0 BPEMEHH. ¢u3nveckne BETUYUHBI YCKOPEHUE H
nyTh?
40 cOOBITHE TIPH 3aJaHHBIX YCIOBUSIX MOYKET Crny4aitasiM coObiTHE siBisieTcs, e | OK 03
MIPOU30MTH WM HE TPOU30NTH
41 YHUCITy BCEX UCXOJI0B BepositHocThio coObiTHs HaszwBaeTcs | OK 03

OTHOIICHUEC qHucia

HCXOJIOB,
OJIarOMPHUATCTBYIOIINX HACTYTUICHUIO
TAHHOTO COOBITHUA K ...

CAMOCTOSATEJIBHASA PABOTA
(OK 01, OK 03)

Tema: UncnenHble METOIbI MATEMAaTUYECKON MOATOTOBKU CPETHETO MEIULIMHCKOTO TIepcoHaa

Bapuanr 1

(3amanus 1-3, 5-7, 10 (OK 01); 3aganue 4, 11 (OK 03); 3aganus 8, 9 (OK 03)

1. Ha 3ausarusax npucyrctByeT 60% Bcex cTyneHTOB. CKOJBKO TMPOLIEHTOB CTYACHTOB
OTCYTCTBYET?

2. Beipasure B mpoleHTax Y4 BceX KUTEIeH ropoa.

3. Haitnure 16% ot 20 000 py0Omeii.

4. bauk mpemnaraer kpeaut mnoa 16% romoBbix. CKOJNBKO HpHUIETCS BEpHYTh OaHKY, €CIH

B3sTh Ha ro11 20 000 pyGuneii?

Ckonpko nporeHToB coctaBisitoT 400 py6. ot 200 py6.?

20% ot HekoTopoi cymmbl coctaBisaoT 100 pydreit. Kakoa sta cymma?

7. KsaptupHas mnata nosbiiiena Ha 18%. 3a mponuisiii mecsii 3ariadero 4 500 py6. Ckosibko
HaJI0 3aIlJIaTUTh 3a TeKyIIHi mecsan?

8. B pedepennyme nmpunsim yyactue 12 000 genoBek, uto cocraBisieT 60% Bcex >KUTENEH,
HMMEIOIUX MMpaBo rojioca. CKOJIbKO KUTENEH UMEIOT IPaBo royoca?

9. Ceb6ecroumocth TOBapa 30 Thic. py0. B Marasune stot ToBap mpogaércs 3a 90 Teic. pyo.
CKOJIBKO IPOIIEHTOB OT C€0eCTOMMOCTHU COCTABIISICT PO3HUYHAS LieHa?

10. IlonmoxonHblif HaJOT yCTaHOBJEH B pa3mepe 12%. Jlo BblyeTa mojoxoaHoro Hajora 1% ot
3apabOTHOM TMIaThl OTYHUCISIETCS B TEHCUOHHBIM (oHA. PabOTHUKY Ha4YMCIIEHO
50000py0. CxoJIbKO OH HOJIYYUT MOCIJIE YKa3aHHBIX BHIYETOB?

11. bank npemmaraer kpeauT nofd 13 % ronoBbix. CKOJIBKO HPUAETCS BEPHYTh OaHKY, €ClU
B3sTh Ha ro11 40 000 pyGuneii?

Bapuanr 2

(3amanus 1-7, 10 (OK 01); 3aganus 8, 9 (OK 03).; 3amanue 11 (OK 03)

1. Ha 4-5 B rpynne yuatcst 57% ctyneHToB. CKOJIbKO MPOIEHTOB UMEIOT HE TOJIBKO OLEHKH 4 1

5?
2. Haiimute 15% ot 30 000 py0.

o o

20




3. Tosap ctoun 30 000 py6. KakoBa craneT 1ieHa ToBapa mnocie nojaopoxanus Ha 15%?

4. Beipasute B mporeHTax 1/5 BceX COTpyAHUKOB MPEIIPUATHSI.

5. 25% ot HekoTopoit cymmsl cocTaBiisiroT 200 py6. KakoBa sta cymma?

6. [Tnara 3a tenedon noseimena Ha 16%. 3a mouwibiii Mecsi 3amiaueHo 280 pyo.

CKoapKO IpUIETCS 3aIUIaTUTh 33 TEKYLIUI MecsL?

7. B 5 ThIcsiuax u3 BBIMYHIEHHBIX 20 THICSY KOPOOOUYEK C JKEBATEIBHOM PE3MHKON HAXOAUTCS
ctopripu3. CKOJIBKO MPOIIEHTOB COCTABUIM KOPOOOUKHU C CEOPIPU3aMU?

8. B pesynpTare MeTMOpPATHBHBIX MEPONPHUATHN TOCEBHBIC IUIOMIANN YBEIUYMINCH 110
CpPaBHEHHUIO C MpoNUIbIM rojgoM Ha 150%. Haitnure BenuunHy 1ioiaaen 3Toro roja, €Ciiv B
MIPOLIIOM oy OHa coctaBuia 60 ra.

9. BayoBol HAaUMOHAJBHBIA MPOAYKT TOCYJapcTBAa COCTaBHI 33 MIIpH. JOJUIAPOB, YTO
cooTBeTcTBYeT 75% OT IutaHupoBaBiierocst OrokeroMm. Haliaure miaHOBYIO BEIMUUHY
BaJIOBOTO HAIMOHAIBHOTO MPOAYKTA STOTO TOCYIapCTBa.

10. B mnepBoMm kBaprane HekoTopblid ToBap cromsn 1000 py6. Bo BTOpoM KBapTasie lieHa
noBeicuiack Ha 50%, a B TpetheMm emé Ha 100%. CkobKO CTaJl CTOMTH 3TOT TOBap?

11. bauk npennaraet kpeauT 1o 14 % rogoBbix. CKOJIBKO IPUIETCS BEPHYTh OaHKY, €CIIH B3STh
Ha roxa 45 000 py6ueit?

Tewma: Pemenne npukiaaHbix 3a1a4 B 007aCTH TPO(PEeCCHOHATBEHON IS TEIBHOCTH
Bapuant 1 (OK 01)
1.0t1Bap conepxut 4% kopHeit anres. CKOJIBKO OTBapa MOKHO MPUTOTOBUTH U3 500 r  KopHE
anresi?
2. CKOJIBKO KHJIKOCTH MOXHO TIEPETTUTh O0JIbHOMY 3a CYTKH, €CJTU CKOPOCTh BBeeHus Oymet 80
Kan/mMuH, a 1 M1 )xuakocT paBeH 20 xarism?
Bapuanr 2 (OK 01)
1. KakoBa Macca Tena 4eliOBEKa, €CIIM €ro MbllieyHas macca, paBHas 40% wmaccel Tena,
cocraBiseT 35 kr?
2. Bpruucnure maccy cepjia 4eioBeKa ¢ Maccol 75 Kr, €ciiM M3BECTHO, UYTO Macca cepira
cocraBisieT 1/200 oT Macchl Tena
Bapuanr 3. (OK 01)
PemnTh ypaBHEHMS ¢ pa3iesaiONIMMUC IEPEMEHHBIMU
1. y' =2e*—4x%>+6. y(0) =2

2. 2x(2+y) dy = (x3-7)(y-9) dx
Bapuanrt 4 (OK 01)

1. y' =4e>*-2x*+3.y(1)=3

2. (4xy?*- Xy) dx = (Xy+x+y+1) dy
Bapuanr 5 (OK 01)

2

1. BEIauCIuTh ONpE/eNIeHHbII HHTEerpat: | (4x* + x - 3)x .
0
3

19 3
2.BBpIYUCINUTD ONpeieNIeHHbIM HHTErpall METOJIOM MOACTaHOBKHU: J (2x —1) dx

2

j. | '\"T —x' Lh

it ey 3

[+ +10x)dx | cos xdx

4 5)

BOITPOCHI K JUOPEPEHIIMPOBAHHOMY 3AYETY
Bapuanr 1.
1. Haiftu npousBoanyto Gpynkiuu y = 3x* — 5C0SX + 2
2. CxkopocTs aBukeHns Touku V (t) = (9t2 — 8t) m/c. Haiftu myTh, npoiineHHBIH TOUKOI 32 MATYIO
CEKyHY.
3. Qs sx3amena no OCJ] npurotosiensl 30 GmietoB. HallTH BeposSTHOCTB TOTO, YTO CTYICHTY
JOCTaHeTCsl OUJIeT, HOMEp KOTOPOTO SABISETCS JBY3HAYHBIM YHCIIOM.
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4.Bblyuciautp a) ----- 6) Ag® - C4?
41
5.CKoIBKUMH cIOCO0aMU MOKHO paccajuThb 6 AeTeil Ha ckaMenke?

Bapuanr 2.
1. Haittu npousBoaHyto Gynkiumu y = 2x° + 4sinx + 3x
3. Cxopocts aBmxkenus Touku V () = (62 + 4. m/c. HaiiTu myTs, IIpoiifieHHEIH TOYKOI 3a MATH
CeKyHJ OT Havaja JBU)KCHUSL.
3. U3 28 OunetoB cTyneHT He Bblyuus 7. HaliTu BEpOSITHOCTH TOTO, YTO CTYAEHTY JOCTaHETCS
BbIyYEHHBIN OMIIET.
7!
4.Bpluucnutp a) ----- 6) A7 - Cs?
5!

5.CKOJIBKMMH €c1I0CO0aMU MOXHO PacCTaBUTh 5 KHUT Ha IMOJIKE?

Bapuanr 3.
1. Haiftu npousBoaHyio GpyHKIHH y = 4x° + 2e* + 3
2. Cxopocts apmkenns Touku V () = (9t — 1,5t> m/c. HaiiTi 1yTh, IIPOHIEHHBIA TOUKOH OT
Hayajia JBMXKCHHUS 710 €€ OCTaHOBKH.
3. Jns sx3amena no OCJ] npurortoBnensl 26 6mieroB. CTyneHT He Bblydms 6 u3 Hux. Haiftu
BEPOSITHOCTh TOTO, UTO CTY/IEHTY JIOCTAHETCS BHIyUYEHHBIN OHMIIET.

8!
4.Bplyucnuth a) ----- 6) Ag? - C7*

9!
5. Y3 7 paOGOTHHKOB HY)XHO OTIPaBUTh B OJIHY KOMaHIUPOBKY 3 deinoBeK. CKOIBKUMH
croco0amMu PTO MOYKHO ClIeNIaTh?

Bapuanr 4.
1. Haiiti mpomsBoayto GyHKImE y = 3x° + 4e* + 2x
2. CxopocTh BMkeHns Touku V (t) = (12 — 2t) M/c. HaifTu myTh, Ipoii/IeHHbI TOUKOM 3a YeThIpe
CEKYH/Ibl OT Hayaja JBUKEHUSI.
3. U3 24 OwyeroB K 3K3aMEHY CTYACHT BbIydwsa juib 18. HailTm BEpoOATHOCTH TOTO, YTO
CTYICHTY JI0CTaHEeTCs HEBbIyYCHHBIN OHIIET.
5!
4.BbIYuCcIuTh a) ----- 6) Co* - Ag®
7!
5.CKOJIBKUMHU CIIOCOOaMH MOKHO PA3JIOKUTh 6 IIBETHBIX KapaHAalleil B KOPOOKe B OJTUH psf?

Bapwuanr 5.
1. Haittu npousBoanyio GpyHkiuu y = 2x° + 4sinx + 3
2. CxopocTh aBkeHus Touku V (t) = (4t > m/c. Haiitu myTs, mpoiiaeHHbIH TouKol 3a ueThIpe
CeKYyH/Ibl OT HayaJa JABHXKEHHUS.
3. U3 20 OuneroB K 5K3aMeHY CTYIEHT Bblydus Jjumb 16. HaiiTu BeposTHOCTH TOTO, 4YTO
CTY/IEHTY JOCTAHETCS] HEBbIyYE€HHBIN OUJIeT.

8!
4. BBIYHCINTE a) ----- 6) C7% - Ag?

7!
5.Ha crpanune ans6oma 6 cBoOomHBIX MecT A poTtorpaduit. CKOIBKUMHU CIIOCOOAMU MOXKHO
BIIOKUTH B CBOOOAHBIE MecTa 4 GoTorpadun?

Bapuanr 6.

1. Haittu npousoanyto Gynkiuu y = 3x* + 5008X + x

2. Cxopocts aBwxkeHus Touku V (t) = (9t2 — 8t) m/c. Haiitu myTh, npoiiaeHHbIH TOuKol 3a
YeThIPE CEKYH/IbI OT Hayajla ABM)KCHHUS.
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3. s 5K3aMeHa 1Mo aHATOMHHM MPUroToBIIeHB! 32 6unera. CTyaeHT He Bhlyunia 8 u3 Hux. Haiitu
BEPOSATHOCTH TOTO, YTO CTYJCHTY JIOCTAaHETCS BHIYYEHHBIN OHJIET.

8!
4 BBIYUCIUTE Q) ----- 6) Cs® - Ag*

9!
5. CKOJBKO YETBHIPEX3HAYHBIX YHCENl MOXKHO COCTaBUTh U3 mudp 1, 3, 5, 7, 9 npu ycnoBuu, 4to
Ul HE TOBTOPSIOTCS?

III. OIMCAHUE OPIrAHUM3AIIMU OLEHUBAHHSI U IMTPABUJI OINIPEAEJTEHUSA

PE3VJIBTATOB OLHIEHUBAHUSI.

YpoBeHb MOATOTOBKH CTYJICHTOB MO Y4Y€OHOW JMCIUIUIMHE OIICHMBACTCS B Oaymax: «5»
(«OTIHUHOY), «4» («XOPOIIIOY), «3» (KYHAOBIETBOPUTEIHHOY), «2» («HEYIOBICTBOPUTEIHHO).

Onenka «omauuno» - O0OydalrOIIMWCA TIIOKa3bIBa€T TIOJHBIE U TIJIyOOKHWE 3HAHUSA
MIPOrpaMMHOTO MaTepuaia, JJOTHYHO U apryMEHTHPOBAHO OTBEYAET HA MOCTABJIEHHBIN BOIMpOC, a
TaK)Ke JIOIMOJIHUTENIbHBIE BOIPOCHI, MOKAa3bIBAa€T BBICOKHI YpOBEHb TEOPETUYECKUX 3HAHUU.
[IpakTiueckyto yactsb BbinosHAeT Ha 100%.

Onenka «xopowo» - o0O0ydaroOmIMiicsi MOKa3bIBaeT TIyOOKHME 3HAHHUS HPOrPaMMHOTO
MaTtepuasna, TpaMOTHO €ro M3jaraeT, JOCTaTOYHO IOJIHO OTBEYAET Ha MOCTABJICEHHBIM BOIIPOC U
JIOTIOJTHUTEIbHBIE BOIPOCHL, yMmeno (opMynupyeT BbIBOJABL. B TOXe Bpems Ipu OTBETe
JOITyCKaeT HeCYIIEeCTBEHHBIE MOTrPEeITHOCTH. [IpakTHdeckyro yacTh BeMoHsET Ha 90%-80%.

OueHka «yoosnemeopumenbHo» - OOYYAIOUIUICS MOKa3bIBa€T JOCTATOYHbIE, HO HE
riy0oKHe 3HaHUS MPOrPaMMHOTO MaTepuala; Ipu OTBETe HE JOIMYyCKaeT IpyObIX OMIMOOK WU
MPOTUBOPEUYUH, OAHAKO B (OPMYIUPOBAHUU OTBETA OTCYTCTBYET [OJDKHAS CBSI3b MEXIY
aHaJIM30M, apryMeHTanueil u BbIBojaMu. [l mosydeHHs] MpaBUIBLHOTO OTBETa Tpedyercs
yTrouHstouue Borpockl. [Ipaktuyeckyro gactsb BoinosHsAeT Ha 70%-60%.

OneHka «HeyoosnemeopumenbHoy» - 00y4aloUUICS TMOKA3bIBAeT HEJOCTATOYHbIE 3HAHMS
MPOrpaMMHOTO MaTepuaia, He CIOoCOOEH apryMEeHTHPOBAHO U MOCIIEIOBATEIbHO €ro M3Jararh,
JOTTyCcKaeTcsi TpyOble OIMOKU B OTBETaX, HEMPABWILHO OTBEYAET Ha MOCTABJICHHBII BOMPOC WU
3aTpyaHsiercs ¢ orBeToM. [IpakTuueckyro yacTp BbInoiaHsAeT Ha MeHee 50%.

JuddepeHunpoBaHHbI 3a4eT MPOBOJUTCS B MEPHOJ HSK3aMEHALMOHHOW CECCHH,
YCTaHOBJICHHOW KaJeHAapHBbIM y4eOHBIM TpaduKOM, B pe3ysbTaTe KOTOPOro MpernojiaBaTeieM
BBICTABJISIETCS UTOTOBas OIICHKAa B COOTBETCTBUU C NpPaBHJIAMU OMNpEENICHUS PE3yJIbTaTOB
OIICHUBAHMSL.
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