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Pabouas nmporpamMmMa cocraBieHa Ha OCHOBaHUM TPeOOBAHUI:

— DenepanbHOrO0  TOCYAApCTBEHHOIO  00pa30oBaTeIbHOIO  CTaHAapTa
cpenHero npodeccuonanbHoro odpazoBanus Ne 1550, yTBep)kKI€HHOTO MPHUKA30M
MunucTtepcTBa 00pa3oBaHus U Hayku Poccuiickoit ®eneparuu ot 09 nexalps
2016 r;

— yueOHoro maaHa BopoHeKckoro kosieaka poOOTOTEXHUKU U
KOMITBIOTEPHBIX TEXHOIOTHH 1o crienuanbHoctu 15.02.10— " MexatpoHuka u
MoOusbHast poboToTeXHHKA ", yTBepKIeHHOoTo [legarornueckum coBeToM OT
16.12.2019 r. npotokomn Nel

Nunexc — 15.02.10 MP

CocraBurenb: NpenogaBareb. O.B. Kypasnesa




1. OBLIAA XAPAKTEPUHCTHKA /ITHCLHHUII/TUHBI

1.1. llens u nnanupyemoie pe3yabmanmuvl 0C60EHUA OUCYUNTUHDL

B peE3yJIbTAaTC M3YUYCHUS IUCHUILINHBI MaremaTuka CTYACHT OOJIZKCH OCBOUTDH
OCHOBHOM BUI ACATCIBHOCTH - BBIYHMCIICHUC WM COOTBCTCTBYIOIIUC CMY 06HII/IC
KOMIICTCHIINHU:

1.1.1. Tlepedens oOLIMX KOMITETEHIIUN

Konx HaumeHnoBaHue 00X KOMIIETEHIIUNA

OK 01 | BeiOupaTh criocoObl pemieHust 3aj1ad npodeccCHoHaNbHON AesITeIbHOCTH,
PUMEHUTENIBHO K PA3IMYHBIM KOHTEKCTaM.

1.1.3.B PE3YJIbTaTC OCBOCHUA JUCHUIIIINHBI MaremaTuka CTYACHT OOJIZKCH:

Nmets - HCIIOJIBb30BaHMUA MCTOJOB I[I/I(b(bepeH]_II/IaJIBHOFO u
HpaKTI/I‘-ICCKHﬁ HHTCTPAJIbHOI'O HCUYHCIICHUA B ¢)H3HK€, QJICKTPOTCXHUKC,
OIIBIT 3JICKTPOHHUKE U CXEMOTCXHHUKE,

-UCIOJIb30BAHUS METOJIOB IUCKPETHOM MAaTE€MAaTUKH B
Kpuntorpaduueckou 3anmre nHPopMaIuy,

- UCIOJIb30BAHUS METOJIOB TEOPUHU BEPOSITHOCTH U
MAaTEMATHYECKOr0 aHAJIN3a MPH pacUYeTax HAJIC)KHOCTH
buznyeckoii 3auThl HHGOPMAIIUK, B SKOHOMHUKE U YIIPABJICHUH;
- UCTI0JIb30BaHMS METOO0B JIMHEHHOMN anreOpbl U aHATUTHYECKON
T€OMETPUHU B UH)KEHEPHOUN U KOMIIbIOTEPHOU rpaduke

YMeTh: - TPUMEHATH METOAbl AU (EPEeHIINATEHOTO W HWHTETPAILHOTO
WCYMCIICHHUSI,

- IPUMEHATHh METOJIbI BEPOSITHOCTHOTO pacyeTa,

- BBIYUCJICHUS CTATUCTUYECKUX TOKa3aTeNeH;

- pemaTh OOBIKHOBEHHBIE AU(depeHITnaTbHbIC YPABHEHUS;

- IPUMEHATh METOIbl TUCKPETHON MaTeMaTHKU;

- TPUMEHSTh METOJbl JIMHEWHOW anreOpsl W aHAJUTHYECKOU
TeOMETpUU

3HaTh: -OCHOBHBIE MTOHATHS U TEOPEMBI MATEMATUYECKOTO aHAIN3a
(nuddepeHImanbHOro U UHTErPATILHOTO UCYUCIICHHUS], TEOPUH
MpezesoB);

- OCHOBHBI€ MOHSITHS U TEOPEMBI TUCKPETHON MaTeMaTHKH;

- OCHOBHBIE ITOHATHS U TEOPEMBI TEOPUU BEPOSITHOCTH U
MaTEeMaTHYECKOM CTaTUCTUKHU,

- OCHOBHBIE TIOHSATHSI U TEOPEMBI TUHEHHOU anreOphl U
AHAJIUTUYECKOU T€OMETPUHU




2. CTPYKTYPA U COAEP)KAHUE YUEBHOU JUCHUIIJINHBI
2.1. O6beM y4eOHOH AMCHUITUHBI U BUABI Y4eOHOIH paGoThl

Bun yyeOHoi padoTsl

O0BeM yacoB

O0bem yuyeOHOI TMCHUTINHBI 146
CamocrosiTe/ibHasi padoTa 18
CymMmapHas yyeOHasi Harpy3Ka Bo B3aHMO/AEIiCTBHHY C NpenojgaBaTejeM 116
B TOM YHUCIIC:

TeopeTnieckoe o0ydeHne 66
[IpakTudeckue 3aHATHSL 50

IMPOMEXYTOUHAA aTTeCTalluA

12 (’K3ameH)

2.2. CTpyKTYypa IMCUMILINHBI

O0beM THCLUIUIMHBI, [Ipomex
CymmMmap
Kost i qac. Camoct yTOUHAast
HaumenoBanus . Ob6yuenue no M/[K aTrecTa
001X HBIN OSITENIbH
pasaenoB B mom Iy
KOMIIETEHI] 00beM as
9 JUCUUILINHBI Bcero yucne
1707 Harpy3k pabora
[IpakTHueck
1, 4ac.
1¢ 3aHATHS
OK 01 Nuddepenunanb
Hoe u 60 28 19 6
HHTErpajJbHOC
HCUYUCJICHUE
OK 01 OO0bIKHOBEHHbIE
nuddepeHunann 36 10 12 6
HbIC YPABHCHUSL
OK 01 Teopus 50 28 19 6
BEPOATHOCTH H
MaTeMaTu4deCkaf
CTAaTUCTHKA
Bceero: 146 66 50 18 12




2.3 TemaTu4ecKkuii IJIaH U coJep:xanue npodeccuoHanbHoro moayJas (I1M)

Conepsxkanue yueOHOro MaTepuaJia, JJadopaTopHble

HaumenoBanue
A37€J10B 1 TeM padoThI M MPAKTUYECKHE 3aHATUSA, BHeayauTopHass | O0bem
p}mcummnnm (camocTosiTeqIbHAs) yueOHass padoTa 00y4alOIIUXCH, | YaCOB
KypcoBasi padora (IpoeKT) (eciu npedycmompenst)
1 2 3
Pasznea 1. [InddepenuuabHoe M HHTErpaJIbHOE HCYUCTCHUE 40
Tema 1.1. Conep:xanue
Ipenesnl 1.1.1 Tloustue npenena GpyHkimu B Touke. HenpepbBHOCTS PyHKIMU B | §
TOYKE U Ha MPOMEXKYTKE. BbrurciaeHue npenesioB GyHKIHHA.
CamocrosiTesibHas padora 3
1.1.2. BeruncrieHne npe/esioB ¢ MOMOIIBIO TIEPBOrO U BTOPOTO 3aMeyaTeIbHBIX
IpeeioB
Conep:xanue
Tema 1.2. AR
.2.1. llpousBoanas ¢pyHkunu. GOpMyIIbl U IpaBHUia 10
IIpoussoanasn nuddepeHunpoBanus. ['eoMeTpuueckuii 1 MEXaHHYECKHI CMBICT TIEPBOM
(l)yHKlll’ll/l npou3BoaAHOU. IIpon3BonHbIe BeicMX NOpsAKoB. Haxoxaenue
le/l TTOKEeHHUSI NPOM3BOAHOM anreOpanyeckux GpyHkimid. HaxoxaeHne npon3BoaHoOM
o CIIOKHON (PYHKIIHH.
POM3BOHOU 1.2.2. UccnenoBanre QyHKIUA ¢ MOMOIIBIO TPor3BogHOM. Haxoxnenue
IPOMEKYTKOB BBITYKJIOCTH, BOTHYTOCTH Tpaduka QyHKIHH, TOYSK
neperuda u acumnrot. MccnenoBanue GpyHKIMI U MOCTPOCHHE HX
rpadukoB. [IpuMeHeHre TPOM3BOAHON JUTS PEIICHUS TPUKIIAIHBIX 3a1a4.
CamocrosiTeibHas padora 3
1.2.3. HccnemoBanme (yHKIUIE C TIOMOMIBI0 TIEPBOH W  BTOPOWH
MPOU3BOAHON MO 00Imel cxeme wucciemoBanus QyHkuuid. [Toctpoenue
rpadukoB HyHKITHIA.
PemieHue npuKIaIHbIX 3314 ¢ IOMOLIBIO TPOU3BOIHOM.
Tema 1.3. Conep:xanue
Heoﬂpeﬂeﬂeﬂnmﬁ 1.3.1. Heonpenenennslii UHTErpa, ero OCHOBHbIE CBOMcTBa. Tabmuunbie | 12
HHTerpas UHTErpaibl. MeToabl  BBIYHMCIICHHS  HEONPE/ICICHHBIX  HHTETPAJIOB.
Beruncnenue HeonpeIeJIeHHbIX HHTEPAIOB METOIOM HEIOCPEICTBEHHOTO
UHTETPUPOBaHKs. BBIYHCICHHE HEONPEICICHHBIX HHTErPAJIOB METOI0M
3aMEHBI IEPEMEHHOM.
Beruncnenue HeonpeIeIeHHbIX HHTETPAJIOB METOA0M HHTETPUPOBAHHUS 10
qacTsM. IHTerpupoBaHue paloHaabHbIX GyHKIHI
CamocrosiTesibHas padoTa 2
1.3.2. BolunciieHHe HEONPEIeICHHBIX HHTETPAIOB Pa3IMIHBIMU
METO/IaMH.
Tema 1.4. Conep:xkanue
OnpeneeHHbII 1.41. OnpepeneHnslii  WHTErpas, €ro OCHOBHbIE  CBoWcTBa, | 10
HHTerpai reomerpuueckuii cmbicn. Dopmyna Herorona-JleitOnuna. MeToasl

BBIYHCJIICHUA OINPCACIICHHBIX HWHTCIPAJIOB. Breraucnenne OIMPEACIICHHBIX
UHTErpayioB. BerunciieHue mwiomazei Guryp ¢ IoMOIIBI0 ONPEACICHHOTO
uHTerpasiia. BrerumcieHne 0O0BEMOB Tel C TOMOIIBIO ONPE/ICIICHHBIX
UHTETpasioB.  PemieHne  mpukiIagHplXx  3aad  MH()OPMAIMOHHOMN
0e30macHOCTH C TIOMOIIBIO  OMpPENENIEHHOr0 WHTerpana. Pemenne
MpUMEPOB U 3a11a4 1o Teme «[Ipou3BoaHas u UHTETrpa»




CamocrosiTeibHasi padoTa

1.4.2. Berumcnenue Iuiomaneii ¢uryp @ 00BEMOB Tl C IOMOIIBIO
OTIPEJICIICHHOTO HHTETpaa.

[IpuMeHeHre onpeIeICHHOT0 UHTETpala ISl PEHICHUS PUKIIATHBIX
3a71a4 MH()OPMAITMOHHOM OE30IMaCHOCTH.

Pasnen 2. O0bikHOBeHHBIE U epeHINATbHbIE YPABHEHUS 22
Tema 2.1. Conep:xanue
JuddepeHunanbHbie 2.1.1.  OcuoBubie  moHsTHsS  aU(DEPEHIMATBHBIX  ypaBHEHHH. | 7
ypaBHEHHsI IIEPBOro I[H(b(l)epeHHHaHBHHev ypaBHEHHS 1-rOo Topsaka C  pa3aessIIONIMMECS
nepeMeHHbIMU. JInHelHbIe TudepeHIraibHble ypaBHeHUs 1-To mopsika.
NnopsiAKa
CamocrosiTeibHas padora 2
2.1.2. PemieHue mpakTHUECKHX 3ajad ¢ MoMousio AuddepeHnnanbHbIx
YpaBHEHUI.
Tema 2.2. Conep:xkanue
DJIeMeHThI TEOPUH 2.2.1. Tlomsithe  KOMIUIEKCHOrO  4ucia.  Asrebpamveckas u | 9
dyHKumii reoMeTpuueckas popmMa KOMIUIEKCHOTO YUCIIa.
Tpuronomerpudeckas W IoOKazaTeldbHass (HOpMa KOMIUIEKCHOTO YHCIIA.
KOMILJIEKCHOTO BrmmonHenue geificTBUI Hal KOMIUIEKCHBIMH YHCIIAMH, 3aJaHHBIMH B
IEPEMEHHOI0 anrebpanveckoir (opme. BrimonHeHne NeWCTBUI HaJ KOMIUICKCHBIMH
YHCIIaMM, 3aJlaHHBIMH B TPHUTOHOMETpUYecKoil Qopme. BeimonaHeHue
JeHUCTBUH HaJ KOMIUJICKCHBIMHM YHCIIAMH, 3aJaHHBIMH B ITOKa3aTEIBLHOM
¢dopme. Pemienue nmpukiaaHpIx 3a1a4 HHGOPMAIMOHHON 0€30MaCHOCTH.
CamocrosiTeibHas padora 2
2.2.2. TloarotoBka mpe3eHTalu 1Mo TeMe «KOMIUIEKCHBIE YHClia B UX
NPUMEHECHHUEY.
Tema 2.3. Conep:xkanue
I[n(l)(l)epeﬂuuaﬂbﬂme 2.3.1. Jluneiinsle oxHopoansie qud)depeHiuanbubpe ypaBHEHHs BTOPOro | 6
ypaBHEHHSI BTOPOTO TOPSIJIKA C MOCTOSIHHBIMU KO3 HUIIMEHTAMHU.
nopsaKa CamocrosiTeibHas padora 2
2.3.2. PerieHue NpakTHYECKUX 337a4 ¢ MOMOIIBI0 auddepeHramIbHbIX
YpaBHEHUH.
Pasnen 3. Teopusi BepOATHOCTEH M MATEMATHYECKAsl CTATHCTHKA 40
Tema 3.1. Conep:xkanue
JJIeMEeHTBI 3.1.1. Dnementsl komOuHaTopuku. Pasmemenus. Coderanus. | 9
KOMOMHATOPHKH. 11epecTaHOBKIL
CamocrosiTesibHas padoTa 2
3.1.2. BeiuuciieHWe BEpPOSITHOCTEW COOBITHH C TOMOIIBIO  (GOpMyT
KOMOMHATOPYKH.
Tema 3.2. Conep:xkanue
Cayuaiinbie coobITHs. | 3.2.1. Knaccuyeckoe, CTaTHCTHYECKOE H T€OMETPHYECKOE ompenernetue | 9
CiyuaiiHble BEPOSTHOCTH.
3.2.2. TeopeMmbl CIOXEHUS ¥ YMHOXEHHS BeposTHOCTer. Dopmyna
BCIMIHHBI. MTOJTHON BEPOSTHOCTH U popmyia baifeca.
3.2.3. TloBTOpHBIE He3aBUCHUMBIC UcTbITaHus. Dopmyisl bepHysum,
ITyaccona, Myaspa-Jlamiaca.
3.2.4. Ciy4aiiHble BEJINUYMHBI U UX YUCIIOBBIE XapaKTEPUCTHUKHU.
3.2.5. OcHOBHBIE 3aKOHBI paclpeieNeHus TUCKPETHBIX U
HETIPEPBIBHBIX CIYYAHBIX BEJIUYMH.
CamocrosiTeibHas padora 2

3.2.6. Boruncienue BeposITHOCTEH COOBITHI C HCIIOJIb30BaHUEM OCHOBHBIX
3aKOHOB TEOPUH BEPOSITHOCTH.

3.2.7. Pemienue mpUKIAAHBIX 3a/1a4 TEOPHUH BEPOSITHOCTH, CBSI3AHHBIX C
MH(QOPMAIIMOHHOH 0€30I1aCHOCTEIO.




3.2.8. DBroluucieHne OCHOBHBIX  XapaKTCPUCTHUK  AUCKPETHBIX |
HETPEPHIBHBIX CTYYallHBIX BEITHYHH.

Tema 3.3. Conepxanue

JJIeMEeHTBhI 3.3.1. Dmementsl MmaremaTtmdeckoii cratucTukd. Ocnosble | 11
MaTeMaTHYeCcKOoMi TIOHATHS BBIOOpOYHOH Teopuu. Touednsle omneHKH. MHTepBaIbHbIE
CTATHCTHKMN. OLIGHKH M JIOBEPHUTENIbHbIE HHTEPBAIBL.

3.3.2. Crarucruueckue rumnore3bl. l[lapamerpuueckue MoJeNu.
ITpoBepka HEmapaMeTpUUECKUX TUIIOTES.

CamocrosiTeibHas padora 3

3.3.3 HaxoxzaeHue TOYEYHBIX W WHTEPBAJIbHBIX OIEHOK BBIOOPKH.
Brruucnenue n10BepuTEIbHBIX HHTEPBAJIOB.

3.3.4. IIpoBepka mapamMeTpUyECKUX TUIOTES.

3.3.5. [IpoBepka HemapaMeTPUIECKUX THUIIOTES.

3.3.6. [logroroBka BBICTYIUIEHUH 1O TemaM: «Jlucnepcus u cpennee
KBaJPaTUYECKOE OTKJIOHEHUE CIIy4alHOW BenuduHbD», «lloHsTHe 0
KOPPEJSIIHIX U PErPECCUsIX.

Tema 3.4. Conep:xanue

YucjieHHbIE METOIbI 3.4.1. AoGcomrorHast 51 OTHOCUTEbHAS norpemHocTH. | 11
penieHus [Tpubnm>xeHHbIC YKClIa U ACHCTBUS HAJl HUMHU.

MATEMATHYECKIX 3.4.2. BblUHCIICHHE OMNPEICICHHBIX MHTETPAIOB C ITOMOIIBIO
sa1au (GopMyITBI MPSIMOYTOJIBLHUKOB, C MOMOIIBIO (POPMYIIBI Tparenui, ¢

noMoIikko hopmyibel CUMIICOHA.
3.4.3. Yucnennoe nuddepeHmpoBanue.

CamocrosiTeibHas padora 3

3.4.4. IlonroroBKa K SK3aMeHY.

3. YCJIIOBUSA PEAJIMBAIIUU TIPOI'PAMMbBI MATEMATHYECKOI'O 1
OBIIEI'O ECTECTBEHHOHAYYHOI'O YYEBHOI'O IUKJVIA

3.1. lns peanu3anuu NporpaMMbl IMCUMILVIMHBI MaTeMaTHKA 10/KHbI OBbITH
NpeyCMOTPEHbI CJeyIlIHe CllelralbHble OMeleHUs:

KabuneT MaTemMaTHKH, OCHAIICHHBIA 000pYIOBAaHUEM:

- IOCAJI0YHBIE MECTA MO KOJUYECTBY 00YUaIOIINUXCS;

- pabodee MeCTO IpernoaBaTers;

- KOMIUJIEKT Y4eOHO-HaTJISIIHBIX TOCOOMH (T1aKaThl, TAOIUIIBI, Pa31aTOYHBIMI
Marepuan);

TexHuvyeckue cpeacTBa 00y4eHUs:
- KOMITBIOTED;
- MyJbTUMEAUANIPOCKTOP (MHTEPAKTUBHAS JJOCKA);

- KaJILKYJIATOPEI.




3.2. UudopmanmnoHHoe odecnevyeHrue peaju3aluiu NporpaMmbl

g peanuzanuy mporpaMMbl OubnmotTeuHsld (GoHA 00pa3oBaTeNbHON OpraHu3aluu
JIOJHDKEH HMMETh Te4YaTHbIE W/WJIM JJIEKTPOHHBIE OOpa3oBaTelbHblE U HH(POPMAIIMOHHBIC
pecypchl, peKOMEH1yeMble [Tl HCIIOIb30BaHUS B 00pa30BaTEIbHOM IIpoOIiecCe.

3.2.1. IleyaTHbIe U3TAHUA:
YueOHas JUTEPATYPA OCHOBHASA

1.1.1. DnemenTs! BeICIIEH MaTeMaTuku : yueOHoe mocooue mis CITO / B. U. benoycosa, I'. M. Epmakosa,
M. M. Muxanesa [u ap.] ; mox penakiuei b. M. BeperennukoBa. — 2-e u3a. — Caparos, ExatepunOypr :
[TpodobpazoBanue, Ypanbckuii dheaepanpabii yausepcuret, 2019. — 296 ¢. — ISBN 978-5-4488-0395-6,
978-5-7996-2795-9. — Tekcr : aneKTpoHHBIH // DnekTpoHH0-O0ubanoreunas cucrema IPR BOOKS : [caiiT].
— URL: http://www.iprbookshop.ru/87794.html (nara o6pamenus: 11.12.2019). — Pexum nocryma: ams
aBTOPU3HUP. MOJIb30BATENEH

1.1.2. Kanmam, 1O. 5. Teopus BeposiTHOCTEH U MaTeMaTH4ecKasi cTaTHCTHKa : ydyeOHoe nmocooue amst CITIO / 1O. f1.
Kamman. — Capatos : [Ipodobpazosanne, 2019. — 130 ¢. — ISBN 978-5-4488-0031-3. — Tekcr : aneKTpOHHBIH //
OnextpoHHO-OnbmmoTeunas cucrema [IPR BOOKS : [caitr]. — URL: http://www.iprbookshop.ru/83119.html (zara
obpamenus: 11.12.2019). — Pexum goctyna: assi aBTOPU3MP. MOJIB30BATENCH

YueOHas aMTEPATYPA IONOJHUTEIbHAS

1.2.1. Anmaros, A. B. Maremaruka : yae6noe nocooue aist CI10 / A. B. AnmaroB. — 2-e u3a. —
Caparos : [IpodobpazoBanue, Aii [Tu Op Menua, 2019. — 162 ¢. — ISBN 978-5-4486-0403-4, 978-5-
4488-0215-7. — TekcCT : 3NeKTPOHHBIH // DekTpoHHO-O0nOmoTeunas cuctema IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/80328.html (nara o6pamenus: 11.12.2019). — Pexxum goctymna: s
aBTOPU3UP. 10JIb30BATENIEH

1.2.2. KopobGeitnukoBa, 1. FO. Matematuka. Teopus BeposTHocTeii : yuebnoe nmocodue ans CI1O / U. 1O.
Kopob6eitnukona, I'. A. TpyOenkas. — Capatos : [Ipodo6pazoBanue, 2019. — 154 ¢. — ISBN 978-5-4488-
0344-4. — TekcT : 3IeKTPOHHBIH // DnekTpoHHO-0nOmoTeunas cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/86073.html (nara o6pamenus: 11.12.2019). — Pexxum goctyna: 1uis aBTOPU3UP.
[Tons3oBarenei

1.2.3. Xycaunos, A. A. JluckperHas maremaruka : yueonoe nocooue mis CI1O / A. A. XycanHoB. —
Caparos : [IpodoGpa3zoBanue, 2019. — 77 c. — ISBN 978-5-4488-0281-2. — TekcT : 31eKTpOHHBIH //
OnexkTpoHHO-OnbMoreynas cucremMa [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/86136.html (nata o6pamenus: 11.12.2019). — Pexum nocryna: ams aBTOpU3HP.
I0JIb30BaTENEeH

3.2.2 IIporpamMHoe obecrieyeHmne
Cucrema Microsoft Office.

3.2.3 DeKTpOHHBIE PeCcypChI.
OBC: http://www. iprbookshop.ru/.



http://www.biblioclub.ru/

4. KOHTPOJIb 1 OJEHKA PE3YJIbTATOB OCBOEHHUA /ITHCHUIIVTHHbBI

Ko n HaumeHoBaHUE
poeCCHOHATTBHBIX U
00X KOMIICTCHIIUH,
(bopMHpPYEMBIX B paMKax
MOTYJIS

Kpurepun ouenku

MeToab! OLIEHKH

OK 01. Bsibupath
CTIIOCOOBI pelieHHs 3a/1a4
npoheCCUOHATLHOM
JESTSIIEHOCTH,
MPUMEHUTENHHO K
pPa3TUIHBIM KOHTEKCTaM.

000CHOBaHHOCTh TIOCTAHOBKH IIEJIH,
BIOOpa W TIPUMEHEHHUS METOJOB U
croco6oB penIeHus
npoheCCHOHANFHBIX 3a7a4;

- aJICKBaTHAas OLICHKAa U CaMOOILIEHKa
3¢ (PEeKTUBHOCTH U KauecTBa
BBITIOJTHEHUS PO ECCHOHATHHBIX
3aaq

- ICTI0JIb30BAHHUE PA3IHYHBIX
VMCTOYHUKOB, BKIIFOUAsl JIEKTPOHHBIE
pecypcsl, Menuapecypcebl, THTepHeT-
pecypchl, IEPUOIUIECKHUE U3TaHUS TIO
CIEUHAIBHOCTH JIJI PEUICHUS
npodeccroHaIbHBIX 3a/1a4

- IEMOHCTpAIHs OTBETCTBEHHOCTH 32
MPUHSTHIC PEIICHUS

- 000CHOBAaHHOCTb CaMOaHaIN3a U
KOPPEKIHS pe3yIbTaTOB COOCTBEHHOMN
padoThI;

- 9(p(heKTUBHOCTH UCTIOJIb30BAHUS
UH(OPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
npodeCCUOHANILHON JeATeIbHOCTH
COrJacHO (POPMUPYEMBIM YMEHUSIM U
MOJIy4Ya€MOMY MPAKTHYECKOMY
OTIBITY;

TCCTUPOBAHUC,

AKCIEPTHOE
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1 TTacopt douaa ouenounsix cpeacts @oHxa oneHouHbIX cpenacts (ganee POC)
npeqHa3sHayeH s KOHTPOJS W OIEHKH O0pa3oBaTeNbHBIX JIOCTHXKEHHA
00y4Yaromuxcs, OCBOMBIIUX IPOTpaMMy Y4eOHON IUCIHMILIMHBI «MaTteMaTHKay.
®OC BKIIOYACT KOHTPOJbHBIE MAaTepUaNbl [JIsl TMPOBEACHUSA TEKYIIEro |
IPOMEKYTOUYHOTO KOHTpoJs. POpMOi aTTecTalil MO AWCHUILIMHE SBISETCS
JK3aMEH.

1.1 Pe3ynbTaThl OCBOCHHMS IUCLMIUIMHBI, TOJJIekKalIUe MpoBepke B pesynbrare
KOHTPOJISI U OLIEHKU MO JUCHMIUIMHE OCYIIECTBIISIETCS KOMIUIEKCHAs! MPOBEPKA
CJICIYIOIIUX YMEHUN U 3HAHUMN

Pesynbratel 00yueHus @DOpMBI U METOJIbI KOHTPOJIS U
(OCBOGHHBIE  YMEHHUSA, YCBOCHHBIC | OIICHKU PE3YJIbTATOB 00yUYEHUs
3HAHUs)

3HAHUSA

31  OCHOBHBIE = MAaTeMaTHYECKHE | YCTHBII M MHUCBMEHHBIM  OINpPOC
METOAbl  PEUICHUS  NPUKIAIHBIX | TecTupoBaHue JDK3aMEH

3a11a4;

32 OCHOBHBIC IIOHATHA H METOJBI
MaTeMaTHYECKOI 0o aHaJIu3a,
JIMHEHHON anreopsl, TEOPHIO
KOMILJICKCHBIX Yyuced, TEOpUH
BEPOSTHOCTA M  MaTEeMaTHUYECKOM
CTaTUCTHUKH

33  OCHOBBI  HHTETPAJBHOIO U
nuddepeHInanTbHOr0 UCUUCICHUS;
34 poib WM MECTO MATEMAaTHKHA B
COBPEMEHHOM MHUpE MPU OCBOCHUU
poheCCUOHANIBHBIX JUCHUIUIUH U B
chepe npodeccuoHanIbHON
NEATEIbHOCTU

YMEHUS

Y1 anammsupoBath mnpocthie U | [IpakThueckas pabora
CIIOXHBIE (DYHKIIMM M CTPOUTH HX | YCTHBIM U MMCbMEHHBINA OTIPOC
rpaduky; TecTtupoBanue

V2  BBIIONHATH, JCUCTBUS  HaJX | DK3aMeEH

KOMIUIEKCHBIMU YHCIIAMU;

v3 BBIYUCIIATH 3HAYECHUS
reOMETPUYECKUX BEJIMYUUH;

Y4 npousBOauTH omepanuud  Haj
MaTpHUIIAMH U OTIPEICTUTEIISIMU;

V5 pemarh 3amaud Ha BBIYHUCIICHHUE
BEPOATHOCTH C  MCIOJIb30BAHUEM
AJIEMEHTOB KOMOMHATOPUKH,




VY6 pewmarh NpUKIaIHBIE 3a7adyd C
UCIIOJIb30BaHUEM AJIEMEHTOB
nuddepeHIanTbHOro u
UHTErpajJbHOTO UCUUCIICHUN;

Y7 pemarb CUCTEMBbI JIMHEWHBIX
YpaBHEHUH Pa3TMIHBIMU METOIAMH

1.2. Peanuzyemble o01ire u mpopecCHOHATbHbIE KOMIETCHIINN:

Kon HanmMmeHnoBanune o0MMX KOMIIETEHIIAN

OK 01 | BoiGupats crioco0sbl perieHus 3aj1a4d npodeccuoHaaIbHOM AesITeIbHOCTH,
MPUMEHUTENBHO K PA3IMYHBIM KOHTEKCTaM.

OK 02 | OcymiecTBisATh TMOUCK, aHaJU3 W HMHTEPHPETAlUI0 HHPOpPMAIIIH,
HEOOXOMUMOW  JUId  BBIOJHEHUS  3a7a4  MpodeccroHaIbHOM
JIESITEIBHOCTH.

OK 03 | [InanupoBaTh M pealn30BbIBaTh COOCTBEHHOE MNPOPECCHOHAIBHOE U
JMYHOCTHOE Pa3BUTHE.

OK 09 | Ucnionp3oBath MHGOPMAIIMOHHBIE TEXHOJIOTMH B MPOQPECCHOHATBHON
JEATEIIbHOCTH.

2. @OpMBI TEKYILIEro KOHTPOJSA 3HAHWK M MPOMEKYTOYHOM ATTECTALMM IO
y4eOHOHN NUCLMILINHE

Pa3zneJibl M TeMbl Y4eOHOH @®opMBI TEKyLIEr0 KOHTPOJHA H
AUCIHUNIMHBI NPOMEKYTOYHOI aTTecTAunu
Paznen 1 DnemeHTh IMHEIHON anreOpsl
Tema IpakTuuyeckue 3ausiTus. Onepauuu
Martpuipl ¥ OIpeIeaIUTENH HaJ ~ Marpuuamu.  Beluucienue
OIpeIeIIUTENICH
CamocrosiTesibHAst paoora.

Pemenne 3amad Ha  BBINOJIHEHHUE
JICUCTBU  HAJ ~ MaTpulaMud U
BBIYMCIICHUE ONPEACITUTEIICH.

Tema IIpakTnuyeckue 3aHsaTHsA. PemieHne
CucrteMbl JIMHENHBIX CUCTEM JIMHEWHBIX YPABHEHUM 110
yYpaBHEHUI npaswiy Kpamepa. Pemenne cucrem
JIMHEMHBIX YPaBHEHUN METOJIOM
l"aycca.

CamocrosiTesibHAst paoora.
Pemenne cucreM JIMHEUMHBIX
anredpandecKux YpaBHEHUI
metonoM l'aycca, Kpamepa.

Pasznen 2 OCHOBBI MAaTEMAaTHYECKOTO aHAIN3A




Tema

HuddepenninanbHoe  UCUYUCIICHUE
GYyHKIIMUM  OJTHOM  JICHCTBHUTEIILHOM
IIEPEMEHHOU

IIpakTH4eckue 3aHATHS.
Beruucnenune mnpenenos. IlpaBuiio
Jlomurairs. PackpeiTne
HEOIpeAeNeHHOCTEN.  Brluncnenue
IIPEAEIIOB c ITOMOIIBIO
3amMevaTeIbHbIX IIPENETIOB.
Brrancienne ITPOU3BOIHBIX
AJIEMEHTAapPHBIX GyHKITUH.
Brrancienne ITPOU3BOIHBIX
CIIOKHBIX (QyHKIMA. Bprancnenue

MPOU3BOJIHBIX H  JuddepeHiuanos

Tema

NHTterpansHoe VICUHCIICHUE
(GYyHKUMM OJHOM JE€HCTBUTEIBLHON
IIEPEMEHHOU

BBICIIINX MTOPSIJIKOB. [TonHoE
HCCJICIOBAHUE byHKIIUU u
MOCTPOCHHUE TPpaPUKOB.
CamocrosiTesibHAs paoora.
N3yuenune  marepuanoB  JICKIUU.
Pemienne 3agady  Ha BBIYKCIICHUE
MIPEEIOB Y MPOU3BOAHBIX (DYHKIIHIA.
IpakTnueckue 3aHATHSIL.
Henocpencrsennoe
UHTETPUPOBAHUE.

WNHTterpupoBanue 3aMEHOMN
MIEPEMEHHON B HEONPEACICHHOM U
ONpPEIEICHHOM HWHTErpayiax.
NuTerpupoBaHre 1O YacTsIM B

HEONPEJCIICHHOM M ONPEACICHHOM
WHTErpajiax. BeluncieHue miomanu
Gburyp ¢ TOMOIIBIO ONPEACICHHBIX

HWHTETPaJoB. CamocrosTeapHas
pabora. M3ydenwe  maTepuaynon
JICKITUIA.

Pemenne 3agayd mno TEMeE
«Brraucienue WHTETPAJIOB,

IUIOIAAEN U 0OBEMOBY

Tema IIpakTuyeckue 3ausTus. PemeHue

OOBIKHOBEHHBIC nudepeHIanTbHbIX YpaBHEHUI

muddepeHnranbHbie ypaBHEHUS MEepPBOTO nopsiaAKa c
pa3geIAIOIMMUC  NI€PEMEHHBIMU.
CamocrosiTesibHast paoora.
Pemienue nuddepeHanTbHbIX
YPaBHEHMUM.

Tema IIpakTHyeckue 3aHATHA.

Teopus pszroB Haxoxnenue CYMMBI psna.
HUccaenosanue Ha CXOJIHNMOCTbD




MOJIOKUTENIBHBIX PSAIOB.
HccnenoBanne  Ha  CXOOUMOCTH
3HAKOYEPEAYIOIIMNXCS PAIOB.
CamocrosiTesibHast padora.
Pemenue 3aza4 o TEME

«Pa3noxenne B psaag  MakimopeHa
MPEIOKCHHBIX (YHKITHI.

Pasznea 3. OcHOBHBIE YHCJECHHBIE METOABI

Tema
UncneHHOE  WHTETPHpPOBAHHWE U
nuddepeHupoBaHme

IIpakTu4eckue 3aHATHUSA.
Breruncnenue UHTETPAJIOB 1o
dbopmynam TPSIMOYTOJTbHUKOB,
Tpanenuii, ¢opmyne CumrcoHa.
[Tpumenenue dbopmyn
MPUOJIMIKEHHOTO

nudepeHnpoBanrs, OCHOBAHHbIE

Ha UHTEPHOJSIIIMOHHBIX (opMynax
HrroToHna.

CamocrosTeabHast paodora.
OcTaToYHBIM  4WICH, AaOCOJIOTHAS
MOTPEIIHOCTh BBIYMCICHUA. MeTtoa
Dinepa aiist pemenus 3anaun Kooy,

Pa3nes 4 OCHOBBI TEOPUH KOMILJIEKCHBIX YHCEJ

Tema
KoMmruiekcHrpie ynucia

IpakTuyeckue 3anaTus. Jlericreus
HaJl KOMIUICKCHBIMU YHCIIaMH B
anrebpanueckoir ¢popme. [lercTBus
HaJl KOMIUICKCHBIMH YHCIIaMH B

TPUTOHOMETPHUUECKON dopme.
CamocrosiTesibHasI paodora.
Brimonnenne JIEUCTBUN Hajg

KOMIIJICKCHBIMHU YU CJIaMHA

Pa3znen 5. OCHOBBI IMCKPETHOM MATEMATHKU U MATEMAaTHY€CKOM JIOTUKHU

Tema
OCHOBHBIE IIOHATHS TEOPUH TpadoB.

IIpakTHyeckue 3aHATUA
Onpenenenue CBOWCTB OMHAPHOTO
OTHOIILICHUS. [TocTpoenue
KOMITO3UIIAN rpacdoB.

CamocrositesibHas padora. Padora
c yuyeOHoM nuteparypoil. Onepanuu
HaJ MHOKecTBaMH. OTHOIICHUSI.

Tema
Jlornueckue ucunucicHus

IIpakTHyeckue 3aHATHA.
Onpenenenue BBICKa3bIBaHUM,
BBIIBJICHUE  JIOTHYECKHX  CBSI30K.
[ToctpoeHue TaOIUI[ HCTUHHOCTH.
CamocTosiTeJibHAasI padora.
Penienue 3amau.




Paznen 6 Teopusi BepoSiTHOCTEN M MaTEeMATHYECKASI CTATUCTHKA

Tema IIpakTuyeckue 3ausaTus. PemeHue

Teopus BeposiTHOCTH 3alay 1Mo TeMaM  «DJIEMEHThI
KOMOWHATOPHUKNY, «BeposiTHOCTB
COOBITHSY, «YucnaoBeie
XapaKTEPUCTUKU JCB».
CamocrosiTesibHast paoora.
BepoaTHOCTh COOBITHS, BHIYUCIICHUE
BEPOSATHOCTEH, MaTeMaTUYECKOTO
O’KUJIaHUs, TUCTIEPCHH.

Tema IIpakTH4eckue 3aHATHSA.

MareMatruyeckasi CTaTUCTUKA ['paduueckoe N300pakeHne
CTaTUCTHUYECKOTO  pacIpeesiCHHUs.
Haxoxnenue YU CJIOBBIX
XapaKTEPUCTUK CTaTUCTHYECKOTO
pacnpenenenuda. CamocrosATenbHas
pabora. IloaroroBka K
NMPAKTHYECKUM 3aHATHAM,
npopaboTKa MaTepUaloB JICKIIUM.
Haxoxnenue YHCIIOBBIX
XapaKTEePUCTHUK.

B PE3YIbTATC KOHTPOJIA 1 OLICHKHA 110 JUCHUIITIMHC OCYIICCTBIIACTCA

KOMITJIEKCHAsI ~TIPOBEpKa  CJEAYIOMUX MPOPECCHOHAIBHBIX W OOIIUX
KOMITETCHIINM:

Pe3yabTarthl (0CBOCHHBbIE OcHoBHBIC NnoKa3areJju
o01Me KOMIeTeHINH) pPe3yJbTaTOB MOATOTOBKHU

1 2

OK 01 Beibupats criocoObl pelieHus | - YMEHHUE OMpeaeisaTh MnpobieMy B
3aaa4 npodeccruoHanbHo | mpodeccuoHaIbHO

NEeSTebHOCTH, TPUMEHUTEIBHO K | ODUEHTUPOBAHHBIX CUTYAIIUSX;

Pa3JINYHbIM KOHTCKCTAaM.

- yMEHHE pa3pabaTbiBaTh AJITOPUTMbI
penieHus: npodecCUuOHaNbHBIX 3a7ad4,
MPUMEHSATh Pa3sHOOOpPAa3HbIE METOJIbI

151 BBIOMpATH s pexTuBHBIC
TEXHOJIOTMM U palUOHaJbHbIC
CITOCOOBI;

- yMeTh  MpPOTHO3UPOBaTH U

OIICHWUBAThH PE3yJIbTaT;
- YMEHHE TUIAHUPOBAThH MOBEJICHUE B
1poheCCHOHAIILHO




OPUEHTUPOBAHHBIX MPOOJIEMHBIX
CUTYaIUAX, BHOCUTh KOPPEKTHUBbI
OK 02 OcymiecTBiasTh TOUCK, aHATU3 | CIIOCOOHOCTH U3BJIEKATh u

npodeccruoHanbHOe M JIMYHOCTHOE
pa3BUTHE.

W UHTEpHpeTanuio uH(OpMaluy, | aHATM3UPOBATh HH(DOPMALIUIO U3
HEOOXOAMMOW  JJI1  BBIINOJIHEHUS | pa3IMYHbIX HCTOYHUKOB
3a1a4y npo¢eCCUOHANBHOM | - TOHMMaHUE CHOCcOOOB MOUCKA HU
JEATEIbHOCTH. aHanu3a uHpopmanuu
IIPUMCHEHHUE HalJICHHOU
uH(GOPMAIIUH JJIs1 BBITOTHEHUS
npo(eCCUOHANBHBIX  CUTYyallUd W
3a/1a4y
OK 03 IInanupoBathb U | JEMOHCTpaLUs CTPEMJICHHUS K
peann30BbIBaTh COOCTBEHHOE | CAMOIIO3HAHMUIO, CaMOOIICHKE,

CaMOPETYJISILIMK 1 CaMOPa3BUTHIO; -
YMEHHE OCYIIECTBIATh CAMOOIICHKY
yepe3 HaOJIoJieHue 3a COOCTBEHHOM
JIESITENIbHOCTBIO; yMEHUE
peann30BBIBATh TOCTABICHHBIE TICITH
B JICATEIILHOCTH, CAMOKOHTPOJIb

OK 09 Hcnonp3oBaTh
uH(pOpMAIIMOHHBIE TEXHOJIOTUH B
po¢eCCUOHAILHON JIeATeIIbHOCTH.

pabora ¢ uH(OPMAIMOHHBIMU
CIIPABOYHO-TIPABOBBIMH CHCTEMAMH -
- paboTa C DJIEKTPOHHOW MOYTOU U

pecypcamu JIOKAJTbHBIX U
rJ100aTbHBIX MH()OPMAITMOHHBIX
ceTen

3. @oH/1 OLICHOYHBIX CPEACTB
3.1. O0uiee mostokeHne

OCHOBHOI 11€JIbIO OLIEHKH TEOPETUUECKOr0 Kypca yUeOHON AMCIUIUIUHbI

ABJISIETCS OLIEHKA YMEHU U 3HAHUU.

OreHka TEOPETHUECKOTO Kypca yueOHOM NUCIMIUIMHBI OCYIIECTBIISIETCS C
WCIIOJIB30BaHUEM CIIEAYIONUX (hOPM U METOJ0B KOHTPOJIS:

- TeKYIIMA KOHTPOJIb - TECTUPOBAHUE; PEIICHUE TPAKTUUYECKUX 33/1a4;
-pyOekHBbIIl KOHTPOJIb - CaMOCTOsITEIbHAsE paboTa KOHTpOJbHAs paboTa

(BHEAyUTOPHAs, ayIUTOpHAs);

- IPOMEKYTOYHAA ATTECTAUMS - DK3aMEH.
JIK3aMeH MTPOBOJUTCS B CPOKH, YCTAHOBJICHHBIE YUEOHBIM IIJIAHOM, U

oTIpesiesieMbIe
mpoiiecca.

KaJICHTAPHBIM ~ y4eOHBIM

rpagukomM  00pa30BATEIHHOTO

OrneHka Kypca yueOHOM TUCIMIUIMHBI PETyCMaTPUBAET HATMUKE
MOJIOKHUTEIBHOW OIEHKH TI0 BCeM (opmMaM TEKYIIEero KOHTPOJS 3HAHHMA:
IIpomexyTouHasi aTTecTaums - YK3aMEH 10 Y4eOHOM TUCIUIUINHE -




BBICTABJIACTCA ITPU HAJTMYHUHN MOJI0KUTEIbHOM OIICHKMH I10 BCCM BUJIaM TCKYIICTO
KOHTPOJIA 3HaHUM.

3.2. TunoBble 3aJaHKUA AJI51 OLIEHKH TEOPETHYECKOr0 Kypca y4yeOHou
JAncuuninHbI

3.2.1. TunoBble 3aaHUs JJIsl OLEHKM OCBOeHHUsl pa3jeina 1. DiaeMeHTHI
JIMHEHOM aJIredpoI

CamocrosiTeibHasi padoTa 00y4arOIMXCH:

Pemenue 3agay Ha BBINOJIHEHUE JNEHCTBUI HajJ MaTpULAMU U BBIYUCIICHUE
onpenenurenel. Paznuunble ciocoObl peleHns: CUCTEM JIMHEWHBIX YPaBHEHUIA.

IIpoBepsiemble pe3yabTatrsl 00yuenusi: 33, Y4, V7, OK 01, OK 02, OK 03,
OK 09.

OTBeThTE HA BONMPOCHI:

1) ChopmynupyiTe onpeaeicHue MaTPHUIIbL;

2) Tlepeunciure BUABI MaTPUIL;

3) ChopMymupyiiTe IpaBUIO CIOKEHUS MATPHIL,
4) ChopmynupyiiTe MpaBUiIO BEIYATAHHS MATPHIL;
5) ChopmynupyiiTe NpaBUIO0 YMHOKEHHUS MAaTPUIL;
6) Onpeaenurens MaTPUIlbl, €M0 CBOMCTBA.

7) OOpaTHas MaTpuIla, MPABUIIO €€ HAXOXKICHHUS;
8) PaHr mMaTpuIibl, PaBUIO HAXOXKICHHUS.

1 BapuanT
1. 9 3) (1) (—1)
1) HaupiMmatpuupt A= |2 4 1 [,B=|3|,C=| 2 | nuucno o = 2. Haiitu A'B+aC.
), o) |
\ 1 4 .-/ \Hj \ I J
% (3 4)
2) Haiitu npoussenenne matpuu A=(l  2), B = . 7
X+3y—-6z=12
3) Pemmte cuctemy < 3x+2y +5z = —10 Tpema cnocobamu:

2x+5y—=3z=6
a) meronom Kpamepa;
0) meTonom ["aycca;
B) MATPHYHBIM METOOM.



2 BapuanTt

2 1 -3 0 1
1) Janbl MaTpHub A =(() 4 1 ) B ‘(2). C= (—2) u ymeno o = 2. Haiitu A'B+aC.

5 =3 2 /S I
2) Haiiru npounssenenne matpuny A=(5 2), B = (_31 ;_)
‘Sx yv=z=0
3) Pewurs cucremy 1x+2y+3z =14 Tpems cnocodamu:
4x+3y+2z=16

a) meronom Kpamepa,

0) metonom [Naycca;
B) MATPHYHBIM METOIOM.

Kpurepuu oueHox:

OIICHKA «5% - MPH BBIOJHEHUH BCEX 3aJJaHUM M aKKYpaTHOM O()OPMIICHHUH;
OIIEHKa «4» - MPU BBIITOJIHEHUH BCEX 3aJIJaHUI, HO C HEJIOYETaAMMU.

OIIEHKA «3» - npu BeINoNHEHUH S0% 3a1aHUM, WA BBIMIOJHEHO 2 3aIaHUs, WU
XOJ1 peIIeHUs BEPHBIN, HO JOMYIICHBI BRIYUCIUTEIbHBIC OIITHOKH.

3.2.2. TunoBbIe 3a1aHUs J1JIs1 OLIEHKH OCBOEHUsI pa3jea 2.

OCHOBBI MATEMATHYECKOTO aHAIN3a

IIposepsiembie pe3yibrarhl 00ydeHus: 33, Y4, V7, OK 01, OK 02, OK 03,
OK 09.

YcrTHbli onipoc

Texcr 3axanus

ChopmynupoBaTts npaBuia nuddepeHrpoBaHrs U 3amucaTh MPOU3BOIHBIC
OCHOBHBIX 3JIEMEHTAPHBIX ()YHKITHIA:



l“, L_' =

10

g0
9°

10°.
11°

= 12°.

13°

14°

SO

155,
16°.
17°
18° 4

(u

(uv)’

(cu)

\\ \1/

(Igx) =

21) (-\.,-, .), _
B yactHOCTH, X'=
(x7)
§
\X/
3° (kx+b) =
4 (@*) =
B uactHocTH, (') =
5° (log, x)' =
B uwacthoctn, (Inx) =
6°. (sinx) =
75 (cosx) =

(1gx)' =
(ctgx) =
(arcsin x) =
(arccos x)’ =
(arctgx)' =
(arcctgy) =

[TPABHIA JIHDDEPEHIIHPOBAHHA

(u+v) =

(u=-v) =

14
/
l\

B yacTHOCTH, | — | =

\V/

11POH3BOJIHAA C/IOJKHOH @VHKIIHH

19°.

Bpems Ha BbInoOIHeHHe: 15 MUH.
IlepeyeHb 00bEKTOB KOHTPOJISA U OLIEHKH

flo(x)) =

HaumenoBanue
00bEKTOB KOHTPOJISA H
OLIEHKHU

OcHoBHBIE TOKA3aTEJIH
OLICHKMU pe3yJibTara

Ouenka

32 OCHOBHBIE TIOHITUA U

METO/IbI
MaTeMaTU4YECKOTrO
aHanu3a,

JIMHEWUHOU anreopsl,
TEOPUI0  KOMIUJIEKCHBIX
quces, TEOpUHU
BEPOSATHOCTH u
MaTEMATUYECKOMN
CTaTUCTHKHU;

33 OCHOBBI
HMHTETPAJIbHOIO u
muddepeHnnanTbLHOTo

HCUYUCIICHUA

[IpumeHnenue rmpaBui
nriddepeHnpoBaHus

Kpurepuun oueHok:
«5» - bonee 18
[TpaBuIBHBIX

«» -ot 15 10 18
BEPHBIX OTBETOB;

«3» - or 11 nmo 14
BEPHBIX OTBETOB;
Memnee 10 - nezauer




YCTHBIHA OTBET
TekcT 3a1aHuA

11

3anucare TAONHYHBIE HHTETPAIbI:

1. jO(/.\‘ =
I.\"(cf.\' =

)

B yacTHOCTH, Id.r =

. ¢ dx
3 —_—=
‘X
4. fa dx =
B yacTHOCTH, [e'\d.\'
3; Jcos xdx =
6. Isim‘dr =
Ix
7 j e
cos” X
dx
8. [——=
sin” x

9.

j- dx 3
Ja’ —x’

dx
B HaCTHOCTH, jﬁ =
] —x°

10. J"—/‘-—

a” +x

B yacTHOCTH, J.

dx

1+ x

Bpems Ha BbinosiHenue: 10 MuH.
[lepeyeHb OOBEKTOB KOHTPOJISA U OLIEHKU

HaumenoBaHnue OcHoBHBIE Onenka

00bEKTOB KOHTPOJIA M | IOKAa3aTeJH  OIEHKH

OLICHKHU pe3yJbTarTa

32 ocHOBHbIE NIOHATHA U | [lepeuncnenune Kpurepun oneHok:
METO/IbI TaOJIUYHBIX «5» - 11 npaBunbHBIX
MaTEMATHYECKOTO MHTETPAJIOB OTBETOB;

aHaJIN3a, JIMHENHOU «4» - ot 8 no 10 BepHBIX
anreopbl OTBETOB;

«3» - oT 6 10 7 BEpHBIX
OTBETOB;
Menee 6 - He3aUeET
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CamocrosiTesibHast padora oOydawmuxcsa Ha Temy: «IIpousBoaHbie u
augdepeHumnaabl BoicIUX nopsaaxkos. [lpasuino Jlonuraus».
IIpoBepsiemble pe3yabTaTrhl 00yuenus: 33, Y16, Y2, OK 01, OK 02, OK 03,
OK 09.

I Hanwst dhyusyun y(x) w g(x). Haimu npouzsoousie Repeocn, smopozo, mpemye2o i
YEMBEPINOZ0 ROPROKOE.

Ly(x)=x"—2x" —dx” + Tx+dug(x) =37

I y(x)=2x" —x" =5x" +13x + 1ug(x) =14";

ML yx)=2x" —7x* —5x" +6xug(x) =sin2x;

IV. p(x)=x" —4x" —3x7 +18x +18ug(x) = cos 2x:

2. Haiimu dugbghepenyucin nepeozo, 6maopozo i Mpemuezo Nopsaokos,
L fix)=(dx+5) 1L f(x)=(2x+4)"; 1L f(x)=Bx+3)"IV. f(x)=(5x+15)".
3. Packpeams neonpedeaennacis ¢ ROMONsI0 Hpaeiida Jlonumain,
¥ —l+Inx .

L lim—m—
R
(1 X

I IJml —_— g
=l Inx Inx)

' 1
11 hm[rgr— ]:
-\ COSX

2

V. lim >

—8inx
Tl X 4 *

HopMmbl onieHoK:

OLICHKA «5» - MPH BBINOJIHCHUHU BCEX 3aIaHUI

OIICHKA «4» - MpH BBINIOJIHEHNH | - 2 3a7aHMI

OIIEHKA «3» - MPU BHIITOJIHEHUH TIEPBOTO 3a1aHUs

CamocrosiTeibHass padora mno Teme «BpluncieHne OIpeneneHHbIX
WHTETPAJIOB U MPAKTUUECKOE MPUIOKEHHUE €T0»

IIpoBepsiembie pe3yjabTaTrhl 00yuenus: 33, Y16, Y2, OK 01, OK 02, OK 03,
OK 09.
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TekeT 3a1aHua
Bapuant 1

1.

2,

5

BbriuciuTh onpeneneHHblii HHTErpan: I(4x" +x- 3}[\:_
]

(2x-1)dx.

BeMHCIHTE ﬂTIpEJ],EﬂE‘HHT:Iﬁ HHTErpan MeToIOM MOACTAHOBEKH

[y S

Buiaucnuts, npeasapuTeNsHo COENAB PUCYHOK, Miowais GUIypbl, OrpaHHYeHHON JHHHAMEI
y=—x"+4, y=0, x=-2 x=2.

Halitn obbem Tena, OOMy4YEHHOIO [PH BPalleHHW BOKPYr ocH abcunce kpUBOIMHEHHOM
TPANeLHH, OrPAHHYEHHOI THHUAMM, V' = Jx, y=0, x=1, x=4.

CxopocTh NBHMKEHHH TOYKM H3IMEHAETCH N0 3aKOHY v=31" +2r+1 (m/c). Haifitu nyre 8,
npoifaerHEi ToUko 3a 10 ¢ oT Havana JBHKeHHA,

Bapuanrt 2

-

3
Briunenuts onpeneneHHblii HHTErpan: I(E_r‘ -x+ 4}?',1‘_
0

1

v 4
BoIuncinTs onpenenenHbii HHTErPal METOI0M MOICTAHOBKH I{Bx +1)'dx .
[1]

BerancnnTe, mpensapuTeNtHO ClieNaB PHCYHOK, MIOMIAAb (HIYpBl, OTPaHHYEHHOH MHHHAMH
y=-x*+1, y=0, x=-1, x=1.

Haiith obf®em Tena, mosydeHHOro NpH BPalleHHH BOKPYT ocH abcumcc KpHBOIHHEHHOI
TpaneuuH, orpaHHYMeHHOH THHUAMK, V = Jx, y=0, x=0, x=1,

CKOpOCTh JIBIUKEHHS TOYKM M3MeHsiercs mno sakony v=9"—8 (m/c). Haiitu nyrs S,
NpoiiaeHHBIA TOUKOH 33 HeTBEPTYIO CeKYHIY.

Bpewms Ha BbinosiHeHue: 40 MUH.
[TepeyeHb OOBEKTOB KOHTPOJIS U OIICHKU



14

Haumenosanne 00beKTOB OcHoBHbIe MoKAZATETH Quenka
KOHTPOJISI H ONCHKH OUEHKH Pe3yabTaTa

¥ 1. ¥ 1 aHanu3upoBaTs CNOKHbIE - Briuucnenne «3» - BCE 3a1aHHs
(VHKLMH 1 CTPONTE WX rpadrki; OnpeneneHHbIX BRITIOIHEHBI,
: HHTEPaJIoB wdn - BHINOAHEHBI 4
Y3 BRIMHCIATE 3HAMEHHA JATAHMA,
reoMeTpPHYECKHX BETHYHH; «3% - BRIMOJHEHD
Y6 pemars npuKIanHEE 34044 © 5004

HCTIONBIOBAHHEM 3IEMEHTOB
auddepeHuHansHoro 1
HHTETPANTBHOTO HCHHCTIEHHIT,

32 OCHOBHBIE MOHATHA H METO/BI - [IpunoskeHne
MATEMATHHECKOID dHAJIH3A, QNPEqENEHHOrO HHTErpana
nuHeiiHoi anrebpel, TEOpHIO K BEIYHCIIEHHIO MIoane
KOMIUIEKCHBIX YHCEN, TEOPHH naockux uryp, 00bLeMoB
BEPOATHOCTH H MATEMATHYECKOH TEMN BPALIEHHA, TYTH,
CTATHCTHEH MPOHAEHHOTO TOUYKOH

CamocrosiTeibHasi padora odyuyawmmxcsi mo teme: Juddepennuansroe
UCUYHUCTIeHUE PYHKIIUH OJTHOM JEeHCTBUTEIBHON IEPEMEHHON BEJIMYMHBI.
[IpoBepsiembie pe3ynbratel 00yuenus: 31-34, V1-Y4, OK 01, OK 02, OK 03,
OK 09.

OTBeThTE HA BONMPOCHI:

1) ChopmynupyiiTe onpeaeneHne npou3BOIHOM.

2) [IlpousBogHass (QYHKIIMHM OJHOM TEPEMEHHON: TEOMETPUYECKUN W
(bu3rYecKuil CMBICT.

VYpaBHeHUs KacaTeIbHONW U HOPMAJU K TpauKy QyHKIHUU.

3) [IpaBuna nuddepenimuporanns.4) [IponsBoanas cnoxxHOU QYHKIIUH.

5) Tabnuia npou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (YHKLIUM.

6) CBs13b 1P PepeHIPYEMOCTH U HENPEPHIBHOCTH (PYHKITUU

7) Huddepennnan: onpeaeneHue, CBONCTBA, TEOMETPUUCCKUN CMBIC]T.

8) HeoOxonnmoe yciioBue s3kcTpeMyma AuddhepeHunpyeMbx GyHKIUN

9) locTaTo4HOE yCIOBHE SKCTPEMYMA.

10) Haubonpiiee 1 HauMeHbllIee 3HAUCHHS] (PYHKIUN HA JAHHOM MPOMEXYTKE.
11) BolnykocTh U BOTHYTOCTh rpaduka GyHKIMUN HA 3aJJaHHOM ITPOMEKYTKE;
TOYKA Ieperuoa.

12) MccnenoBanue pyHKIMU HA SKCTPEMYM C ITOMOIIbIO BTOPOMl MPOU3BOIHOM.
13) AcumnToTsl rpaduka GyHKINN.

14) O6muii naH uccienoBanus (PyHKIIMU U TOCTPOCHUSI rpaduKa.

15) IlepBooOpa3Hasi W HEONpEICICHHbIA HMHTErpai: IMOHSATUE, CBOWCTBA.
Tabnuna HeonpeIeIeHHbIX HHTErPaIOB.

16) 3amena nepeMeHHOM.
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17) OnpeneneHHbIi WHTErpai: OINpeJeJeHUE, CBOWCTBA, T'€OMETPUUYECKUN
CMBICI.
18) ®opmyna Herorona-JletiOnuiia.
19) Berancnenue miomasaei miockux Guryp.
20) ®uznyeckue MPUIOKEHUS ONPEIeTICHHOTO UHTerpaa.
1 BapmanT
1) Haiiti npon3soany gy HKUHIA
l _ﬁ-‘ _ .-TEL'
a) y=xcosxsinx+ = c0s " x:0) x*+1

Ox

¥

2} Metonamn qHddepeHHaNBHOND HCYHCIEHHA HCCIEN0RaTE PYHKIHIO ¥V = - H
’ 2

MNOCTPOUTE FPpading;
3) Brraucnute HE(]DPE;[E:JEHI—IBIE HHTCIPabl.

J‘ dlx .
a}j(}e" —ﬂfar_]}ix;ﬁ} (6x+7)

4) BBIUMCIHTE TUIOWAAL (PHIYPHL, OrpaHHYEHHON [HHHAMH, 3aJaHHBIMH YpaBHEHHAMH B
NeKAPTOBBIX KoOpaMHaTax: ¥ =x + 2,y =2—x,y=10

2 Bapuaunrt
1) Haitru nponssonayre hyHELHIT
- 4
X x Vv=arcig E
a) v=Intg————; =&
2 sinx
x' —2x+3
2) MeTogamn quhepeHIMANEHOTO HCHHCTEHHA HCCASO0BATE (hYHKLHIO V = —
X+

MOCTPOHTE rpadimK;
3) BbIYHCNHTL HEOMpPEneJEHHbIE HHTErpanbl
al

a) j(ﬂcosx - 2'\!'?‘_)1‘:( 6) I(R— 13x)

‘4) Briuucnute nnomank [1][1]"}’}]5], (JFPHHH"-]EHH{)E JIHHHAMH, 340aHHBIMH VDABHCHHAMH B

AeKapTORLIX KoOpanHaTax: ¥y =2x —4y=2—x,x =0

Kpurepuu oueHox:

OIIeHKa «5» - IMPU BBIMMOJHESHUH BCEX 3aJIaHU M aKKypaTHOM O0()OPMIICHHUH,
OIICHKA «4» - MpH BBITIOJHEHUU BCEX 3a1aHui, 75%, HO C HEJOUETaMU.

oleHKa «3» - npu BeinoiHeHUM 50% 3a1aHui, UM BHIOJHEHO 2 3aIaHus, WK
XOJI PEIICHUs BEPHBIN, HO JOMYIIEHbBI BBIYUCIUTEIBHBIC OMIUOKH.

CamocrosiTesibHasi padoTa 00y4arOIMXCH: Ha TeMy: «BpluncieHrne YaCTHBIX
MPOU3BOAHBIX QYHKUIMNA HECKOJIBKUX MEPEMEHHBIX).
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IIpoBepsiemble pe3yabTaThl 00ydyenus: 31-34, Y1-Y4, OK 01, OK 02, OK 03,
OK 09.

Bapuant 1
1) Boiuncautes yactubie npouieoanse 1 u 2 nopaakos @yHKLUHH HECKONBKHX NEPeMEHHBIX,
I ufx,y)=3x%+2xy3 -2x+y
2. ulx,y)=In(x+Iny)

2x=y

2) Bemucnume zih, oan gymky z(x, y) o

Bapuant 2
1) BeMHCIHTE BCEBOIMOGKHEIE HACTHLIE NPOM3BOAHEIE | 1 2 NOPAIKOB (QyHKLUHH HECKOILKHX
NePeMEHHBIX,

. z(x,y)=ax’ + by’ +¢
2. fry)=yxt+y’

3x
2) Bwwwcume gi,g, aast ghvurag z(x, v) T

4x+y

Kountpoabnasi padora: [uddepennuanbHoe ucuucieHne (GyHKIUH OJTHOU
JICUCTBUTEIILHON NTIEPEMEHHON BEJIMYHUHBI.

IIpoBepsiemble pe3ybTaThl 00ydyenus: 31-34, Y1-Y4, OK 01, OK 02, OK 03,
OK 009.

Bapunant 1
1. HaiiTii npon3BoaHbIE 3aIaHHBIX (DYHKLUHIA:

7 5

5 ) | —5x ~ o .
M)f|1ﬁ———+2 :b) v=1In; ;. ¢) y=arccos 2x +v1—4x? ;d) y=2" +x.sin2x.
! Yx I +5x

2. Hccnenopate cpencteamu  auddepeHunanbHoro  ucuucaeHus Qynkumio vy = f(x) M
MOCTPOHTH €€ rpaduk

y=x —9x* +24x-16
2 e g . V— d——
3. Bbrucants npubiamikeHHOE 3HaueHHe Va, 3aMeHss npupawenve QyHkuup  y =4ix

anddeperumanom.
n=3, a=12593

BapuanT2
1. HaiiTt npou3BoHbie 3aaHHbIX QyHKLUMIL:

r - k!
a) _t-'—| ix* +8ﬂx'§ —lj . b _v=|n41f4'::_: 1¢) y=arccosyx+1;
ke _T -4

d) v =3"" —x-.sin2x.
2. Hcenenosats cpencreamu  gudpepenumansHoro  Mcuncnenns  dyukumio V= f(x) wu
MOCTPONTE €& rpaduk.
y=x +6x" +9x+4
3. Beluumcnutht npuONHKEHHOE 3HAYEHHE a . samenss npupawenne Gynkwin  y =y

andipepenumanom,
n=4 a=25696

3.2.4. TunoBele 3a1aHus 1JI OLIEHKU OCBOCHUS 3HAHW U ymMmeHui Y /.



17

KontpoabHasi padora
IIpoBepsiemble pe3ybTaThl 00yueHusi: 31-34, V1-Y4, OK 01, OK 02, OK 03,
OK 09.

Bapuanr 1.
1. BblyucanTe cymMmy M npousseneHue mMatpuu A v B:

(4 \ 0"

1 1l 1
A= 4 3 6JB=S
3

2 -5

PO

=
3
- 2

2. Haiigure opaTtHyio MaTpuuy: f 5 3]
4 2
2x, +x, —xy =3,
3. Boiuucautsb cucremy meronom Kpamepa: oy —2x, +3x, = -3,
Tx, +x, —x; =10.
P =x—6

4. Bpiuucautb npenen GyHKuMu: hm —————
x3 x* —~5x+6

—
5. BBIMHCAHTH MPOM3BOAHYIO QYHKIMH: ) = ¥ In—

X
xdx
6. BpuucauTe HHTErpan: I :
1+ X
7. BbluucanTe 4aCTHBIE NPOH3BOAHBIE | nopsaka no X u no y:y= 2x?y?* — 3 cosxy
1 3.5
8. Ilposeputb psisl HA CXOAHMOCTb, 3AMUCATH PH3HAK: sthesitooh,

»

9. Pewwnts anddepenunanshoe ypashenne: y° —2y"+ y" =0

Bapuanr 2.
1. Berucaute cymmy v npouseeaeHune matpii A u B:
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=

]

LTS B
o o
x

| SE NN

< |

(]

Haiigure oOpaTHYIO MaTpHILy:

2x+3y+2z=9,
xX+2y—-3z=14,

3x+4y+z=16.

3. Beruucauts CHCTEMY METOAOM I{pamepa:

X+x—-2
4. Bpmuucauts npenen GpyHkumu: hm ———
2 x° 4+ Tx+10

5. Bouucants npoussoayo Gpyskumm: ¥ = In(7x° +3x7)
6. Bbraucante nHTErpan: f(xsinx)dx
i i 8.3 . 2T
7. BblvMcauTe YacTHBIC MPOH3BOAHBIE | mopsaaka nox unoy: #(x,y)=x"y" —18xcos2y.
Y 3T
8. IlpoBepuTs psin Ha CXOAMMOCTD, 3aNHCATH NPH3HAK: —+| — | +| ] BTN
4 \3) \8)

9. Pewnts auddepenumanbroe ypasenue: V" —y" -4y +4y=0

Kpurepuu onenok:

OIICHKA «5) - MPH BBIMOJHEHUH BCEX 3aJ]aHUM U aKKYpaTHOM O()OPMIICHHUY;
OIIEHKa «4» - MPU BBIIOJIHEHUM BCEX 3a7aHuii, 75%, HO C HEeJI0UETaMU.

oneHka «3» - mnpu BbimogHeHun S0% 3amaHuid, WIM  JONYLICHBI
BBIYMCIIUTEIBHBIC OITMOKN O0Jiee, YeM B ITOJIOBHHE 3aJaHUM.

4 MOoH/ OIIEHOYHBIX CPEICTB JJIsl IPOMEKYTOYHOM aTTecTAllun

4.1 O01mme MOJI0KEHUS

DK3aMeH MpeHa3HaYeH JJ1s1 KOHTPOJIS U OLEHKH PE3yIbTaTOB OCBOCHMUS
yaeOHol muctmmuinabl EH. 01. «MatemaTtuka» no crienpansaoct 15.02.10 —
" MexaTpoHHKa 1 MOOMJIbHAsI pOOOTOTEXHHKA" .

[Ipn BBICTABJICHUMM OILICHKM MO OHK3aMEHY YYHMTBIBA€TCSA TOTOBHOCTh K
OBJIQICHUIO

poecCHOHATbHBIMU KOMIIETEHITUSAMHE, OPUCHTUPOBAHHBIMU Ha MOJITOTOBKY
CTYJI€HTa K OCBOeHMIO TpodeccronanbHbix Moayieit OOII no crneunanbHOCTH.
[lepeueHb BOMPOCOB K 3K3aMEHY:

1. MaTpuupbl 1 1€MCTBUS HAJl HUMU.

2. OnpenenuTtesd MaTpUIl U KX CBOMCTBA.

3. CucTtembl TUHEHHBIX anredpandeckux ypaBHeHUH. OCHOBHBIC MTOHSATHA.

4. IIpaBuno Kpamepa.

5. Meron I'aycca ucciienoBaHus ¥ pELICHHS] CUCTEM JIMHEMHBIX YPaBHECHUM.

6. AunreOpamdeckas ¢opmylia KOMIUIEKCHOTO 4yucia. JlelictBus Haj
KOMIUIEKCHBIMU YHCIIaMU B anreOpandeckoi popme.
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7. I'eomeTpuueckas MHTEpIpeTanus KOMILJIEKCHOI'O 4ucIa.
Tpuronomerpuyeckasi opMa KOMILJIEKCHOT'O YUCIIA.

8. Ompenenenue (ynkuuu. OcHOBHbIE AneMeHTapHble (yHKIMHU. CrocoObl
3aaHus (PyHKITUH.

9. Onpenenenne npenena. OCHOBHbIE TEOPEMBI O MPEIEAX.

10 Onpenenenne HenpepbIBHOCTH PyHKIMU. TOUKM pa3phiBa.

11. TlpouwsBomnas ¢yukuuu. Omnpenenenue. [‘eoMeTrpuueckuid CMBICT
MIPOU3BOIHOM.

12. I'eoMeTpryecKuil CMBICI IPOU3BOAHOM. Y paBHEHHUE KACATEIbHON, HOPMAJIN
K KpUBOM.

13. IIponsBonHas. MexaHW4ECKUI CMBICI IEPBOU U BTOPOU IMPOU3BOJTHOM.

14. [IpousBoaHas. [IpaBuna nuddepeHInpOBaHNS, bopMybI
nuddepeHnpoBaHus.

15. ITpon3BoaHast cioxHOU PyHKIMH, PopMyIibl AU(dHepeHInpPOBaHUS.

16. Juddepennuan pyuxuuu. Onpenenenue. ['eomerpuueckuil CMbICT
muddepennuana.

17. Ilpunoxenue auddepeHimana Kk npuOIUKEHHBIM BbIYHUCICHUSIM.

18. Tlonsitue sxcTpemyma pynkunu. Heodxoaumoe u 10CTaTOYHOE yCIOBHE
CYILLECTBOBAHHMSI 3KCTPEMYMa.

19. Beimmykiocts rpaduxa ¢ynkuuu. Touku mnepernda. HeoOxomumoe wu
JIOCTaTOYHOE YCJIOBUE CYLIECTBOBAHMSI TOUKH Ieperuoa.

20. CxeMa uccnenoBaHus PyHKIUN U IOCTPOEHUS TPa(UKOB.

21. HaunOospliee 1 HaMMEHbIIIEE 3HaU€HUE (PYHKIIMU Ha OTPE3KeE.

22. [IlepooOpaznas. Heonpenenennsli wuHTerpai. [ eomeTpuydeckas
WHTEpHpETALHNS.

23. OcHOBHBIE CBOICTBA HeompeeaeHHoro naTerpaia.24. Tabnuia OCHOBHBIX
uHTerpanoB. HemocpeacTBeHHOE MHTETPUPOBAHHUE.

25. aTerpupoBaHyie METOIOM 3aMEHbI TIEPEMEHHOM.

26. OmnpeneneHHbI HMHTErpa. ['€OMETPUYECKHI CMBICH OIPEIEIEHHOIO
MHTErpana.

277. OCHOBHBIE CBOMCTBA ONpPEIEICHHOI0 UHTETpaa

28. OnpeneneHHblld UHTETPal C IEPEMEHHBIM BEPXHUM IpenesioM. Popmyna
Hrrotona-Jleitbuuiia.

29. BeluuciieHHE ONPENIEIEHHOTO HHTErpaia METOOM MOCTaHOBKH.

30. IIpuOnuxeHHbIE METOJbl BBIYUCICHUS ONPEACICHHBIX WHTErPajoB.
dopMyiia NpsSMOYTrOJIbHUKOB.

31. IIpuOnuxeHHbIE METOJbl BBIYUCICHUS ONPEACICHHBIX WHTErPajoB.
dopmyJia Tpaneuum.

32. Beruncnenue miomajei miockux Guryp.

33. luddepennmanbabie ypaBHEHUS IEPBOro Nopsiaka. OCHOBHbIE TTOHSTHS.
34. IuddepennuanbHble ypaBHEHUS IEPBOTO MOPSJIKA C PA3ACIAIOMIUMUCS
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IIEPEMEHHBIMHU.
35. JIunetinbie quddepeHiranbHbple ypaBHEHHS IEPBOTO MOPSIKA.

36. JIuneiinpie ogHOpOAHBIE MU PepeHIInalIbHbIE YPaBHEHUS BTOPOTO OPsIKa
C TIOCTOSITHHBIMU KO3(DPHUITEHTAMHU.

37. Ompexaenenue QYHKIUU JBYX TNEpeMEHHBIX. YacTHbIE MPOU3BOIHbBIC
GyHKIIUA TBYX MIEPEMEHHBIX.

38

39.

40.
41.

42

A4

45.

46.

47.

48.

49

_ 3 I
Beuucaute npou3BoaHy O (PYHKLIHH J(x)=x"+3x"-T2x+50

Jx)=

BeraucauTe NpoH3BOAHYIO (PYHKIIHH x+e

3
X

Haiitn nponseoanyio GyHkumn » = Jx
y=3cosx

_2(3x-4)
. =T
Haiiti npon3eoany0 QyHKUHH x +l

Haiith npon3Boanyio QyHKuuu

Haiire npoH3BOHY O (DYHKIHHK h(x)=x" +3sinx i
e 2x*-3x-5

Haiigure npegen: ™' x+1 E
- 2x* - 3x-5

Haiigure npenen: = 1+x+3x
7 +152° +9x+1

= ]
Haiimure npenen: ™ 5x° +6x° - 3x -4
- 2x*—3x-5
Haitqure mpepen: ™= x+1
sm Fx

Haiiaure npepen: **° 3x

IExgdx
BeraucIHTE onpeieieHHBIH HHTErpan: 1
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Iz

50. BBIYMCIHTEH ONpeeneHHbIi naTerpam: 1 *

F
[B+2x—2*)dx

51. Ber4McnuTh onpejeneHHbii HHTerpa: -2
L

[ 2’ +3x-1ax

52. BuIMHCIHTD OnpeeNeHHbIH HHTerpa: =
a4

j-xﬁgjxa!'x
53. BeIYMCIHTB ONpeaesIeHHbIH HHTErpa: °
54. Pemmts nudrpepeHunanbHOe YpaBHEHHE: »=y

. ——
55. Haiitn wacTnoe pemenne muGepeHmansHoro ypasHenus @ = &y .

VJIOBJIETBOPSIOLIEE HAYATLHOMY YCIOBHIO ¥ 0)=2

', Y
56. Petmath madyepenipancioe ypasHeHHE +(2y +Detga=0

TecT AJ151 UTOTOBOM aTTECTALIUH
IIpoBepsiemble pe3ybTaThl 00yuenus: 31-34, V1-Y4, OK 01, OK 02, OK 03,
OK 09
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Bapuanr |

3ananue 1 (YKakuTe 0IHH BAPHAHT OTBETA)

-5 -8l

Onpeae miTe b BTOPOro Mmopazka | PABCH ...
3 6

Bapuaurs: orBeTOB!:
1) -6
2)-54
3)6
4) 54

3ananue 2 (YKaxuTe 0AHH BAPHAHT OTBETA)

’

2x=-4,
CHeTema HHEITHBIX YPABHEHMIT | « 4 V' — 2z =—3, HMEET PeLUCHHE ..
x+2z=2

Bapuanter oTBeTOB;
1) x==2.y=lz=2
2) X=2y==1172=2
3) X==2y=Lz=0
Nx=2;y=-12=0

3ajanne 3 (YKaKuTe OAHH BAPHAHT OTBETA)

Heonpeae nerpnit imHTerpan J'6 xYdy paBen ...

Bapualn'u O0TBETOB!:

1) 6-x°
5

2) 3.x3 v

NSl
5

+C

4) .\'S +~C
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3ananue 4 (YKaKHTe 0JJHH BAPHAHT 0TBETA)
x

- . o _1\1
UeTBEpTHIT ¥IIEH MHCIOBOFO pAla @,, » OOUBIT TWICH KOTOPOTo 3a/1aH opmy ot a. = (-1) PAaBEH ...
bt n
nel n

BapHaHTeI OTBETOB!:

1.4
24

2) 1

3ananune 5 (YKaxuTe 0AHH BAPHAHT 0TBETA)
B ypue 35 6emrx 11 55 uepHpix miapoB. HayraJ BIHYTBIN l1ap OKaAKCTCA OCIBIM ¢ BEPOATHOCTBIO,
PABHOH ...

BapuanTsi oTBeTOB!:

)
18

) U1
18

3 T
16

4 11
16

3ananne 6 (YKakuTe 0AHH BAPHAHT OTBETA)
Koprot kBagpaTHoro ypaBHeHms - v2 472 = PABHBL ...

Bapmanisl orseron:
1) x, = 6i. x; =—6i
2) x = 6i
3) Xy =361, x; =-361
4 x =36
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3ananne 7 (BbIGepHTe BAPHAHTHI COIVIACHO TEKCTY 3aJ1aHHS)
YCcTaHOBHTE COOTBETCTBHE MEXAY QYHKIMAMM K MX MPOU3BOAHBIMH.

1. fix)i=x +sinx
2. fix)=14sinx
3. flx)=x-sinx

BAPMAHTLI OTBETOB:
A flix)=1+cosx B flx)=cosx

o flix)=1-cosx

3ananne 8 (YKaKuTe 0/1HH BAPHAHT OTBETA)
CKOPOC“ TOHO™HOI'0 RBTOMDISHIDI. ABHKYLLCT0CH rlpmo:nmci'mo. H3MCHACTCA 110 3AK0HY \.(r ’ - _"3 - 21,

YCKOPCHHC FOHOYHOI'0 aBTOMOOHMIA B MOMCHT BPCMCHH 1=2 PAaBHO ...

Bapuaursl oTBeTOB;
1) 46
2)28
312
4) 45

3ananne 9 (BoruncauTe)
Oobem BBIDOPKH, 3ATAHHON CTATHCTHICCKHM PACIIPE/Ic TEHHEM

x| 1 3 5 |6
, paBeH ...

n, |10 |15 (205

3ananue 10 (Bbraucanre)

lim (4x" —3x—6)=

x—-1
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papuanr 11

3ananme 1 (YKaxuTe 0JlHH BAPHAHT 0TBETA)

Ecau ¢ 3 =1, TO 3HA@4eHHEe NMapaMeTpa g pPaBHoO...
2 1

BAPMAHTLI OTBETOB:

1) -7 3 7

3 5 4 35

3ananne 2 (YKaxKuTe 0JHH BAPHAHT 0TBETA)

PeuleHHeM CHCTEMBI ypaBHeHH Ix=y=-9 ABJACTCA ...
xt+4y =10

BAPWAHTLI OTBETOB:

1 (2-3) 2 (-23)

) (-6:-9) s (-4-3)

3ananme 3 (YKamuTe OIMH BAPHAHT 0TBETA)

MHoXecTBO Beex nepBoobpa3HeIX QyHKLHA y=2 o X HUMEeT BUJ ...
BAPHAHTbI OTBETOB:
1) EI 2 ZEI
1 x
ot +C 4 27 +C

3ananue 4 (YKaxKuTe 0IHH BAPHAHT 0TBETA)
B pesynsTate noACTaHOBKH ; —| —1 7, WHTErpan I{l —l?.x'lj dx TPHBOIUTCA K BHILY ..

BAPMAHTHI OTBETOB:
1

n -12[e° ar n -t dt
12

3 [t2dx o [t dt



26

3anauue 5 (Bpi0epuTe BAPHAHTHI COMVIACHO TEKCTY 3aJaHHS)
YCTaHOBHTE COOTBETCTBHE MEXAY OGIIHM WIEHOM g, HEKOTOPOTO YHCJIOBOIO PAna ¥

HETREPThRIM YACHOM.

g = o
"+l
1
2'czm=1——
n
3‘(]: = 2n
T 24n
BAPHAHTLI OTBETOB:
A} 3 B) 2
4 3
4
?3

3ananne 6 (YKaxuTe 0JIHH BAPUAHT OTBETA)
(porsmomian dyrmipm y =sin(3x + 2 ) papsa ...
Bapuamisl 0oTBeTOB!
1) 3.cos(3x +2)
2) cos(3x +2)
3 _3 *cos(lr +2)
4) 3.cosx

3ananne 7 (YKaxuTE OIHH BAPDHAHT OTBETA)
ITo uenu npousseneno 10 BEICTPENOB, 3aPErMCTPUPOBano 7 nonananui, Torna
OTHOCHTElIbHAS YacTOTa IONaJalHA B LENb PaBHa ...

BAPMAHTE! OTBETOB:
1 0,5 2 0,7
» 0,35 4 0,3

3ananne 8 (BbIvuHCAHTE)
CKO[JDETI: TOHOYHOI0 ABTOMO DA, ABHCENLLENOCH TP AMO J]}I]IQfﬂlu, IPBMEHEETCA 10 JAKOHY 1.“.} - JTE = 2.

Bpemn ronoworo aproModH i, Ipi KOTOPOM YCKOPEHHE 4 o 44, PABHO ...



27

3ananue 9 (YKaKuTe 01HH BAPHAHT OTBETA)
MaremaTHdeckoe OXHEAHHE AUCKPETHOH cayyaiiHOH BEJITHYHHEL, 33laHHOH 3aKOHOM

pacripegesieHu,
X]2|5]8

P102]103]05

PaBHO ...

BAPMAHTBHI OTBETOB:

1) 5,9 2 15
3) 1 9 5

3ananue 10 (yKaxkuTe 0IHH BAPHAHT 0TBETA)

Mpeaen GpyHEIBNT 1im .;7 paBeH ...
=0 \f1 4 x°
BapHaHTBI 0TBEeTOB:
1o
2)1
3) =
4)2

ITANOHELI 0TBETOB

1. 2, 3, 4. 5. 6. 7 8. 9. 10.

I B. I 1 1 1-A. 2-B. 3-C 1 50 1

[a—
[

II B. 2 2 4 2 1-C, 2-A. 3-B 1 2 2 1 1

Kpurepuu oueHok:

«5» - 6onee 9 npaBUIIBLHBIX OTBETOB;
«4» - o1 7 10 9 BEpHBIX OTBETOB;
«3» - 0T 5 10 7 BEpHBIX OTBETOB;
«2» - MeHee 5 BEpHbIX OTBETOB.

5. MeToanueckune MaTepuaJibl, ONpeaessiionue Npoueaypy oneHnBaHusl
[IpenMeToM OLIEHKU CITy’KaT yMEHHUs U 3HaHus, npeaycMmorpennbie ®I'OC no
nucuumuinHe «MaTemaTrkay, HarnpaBjieHHbIE Ha (GOPMUPOBAHUE OOIIUX U
npoheCCUOHANIBHBIX KOMITETEHITUN

B nponecce nzyueHus: IUCHUILIMHBI IPETYCMOTPEHBI cJieayrouue ¢Gopmbl
KOHTPOJIsI: TEKYITUNA, TPOMEKYTOUHBIA KOHTPOJIb (3K3aMEH), KOHTPOJIb
CaMOCTOSATENLHOM pabOTHI CTY/ICHTOB.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH O0YJAIOIIUXCS OCYIIECTBIISETCS 110 BCEM
BUJIaM pa0OThI, MPETyCMOTPEHHBIM pabouel MporpaMMoOn TUCIUIIIINHBI,
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OCYULIECTBJISIETCS IPENOJABATENEM, BEAYIIUM ayAUTOPHBIEC 3aHATHS.
Texymuil KOHTPOJIb YCIIEBAEMOCTH IPOBOIUTHCS B CIEIYIOIINUX (PopMax:

- ycTHas (YCTHBIHM OIpOC, 3aIlIMTa TUCbMEHHON pabOoThI, TOKIa IO
pe3ysbTaTaM caMOCTOSATEIbHON padoThI U T.11.);

- IUCbMEHHAas (IMMCbMEHHBIN 0IPOC, BHIIIOJHEHUE pacyeTHO-TpaduuecKon
paboThI U T.1.);

- TecTOBas (MMCbMEHHOE, KOMIIBIOTEPHOE TECTHPOBAHUE).

Pe3ynbTarhl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH (PUKCUPYIOTCS B )KypHAJIe
3aHSATUN ¢ COONIOJIEHHEM TPeOOBaHUH O €r0 BEICHMUIO.

IIpomexyTOYHAs ATTECTANMA - ITO HIEMEHT 00Pa30BaTEIBLHOTO MPoLIECcCa,
IIPU3BAaHHBIN ONPENEIINTh COOTBETCTBUE YPOBHS U KAUECTBA 3HAHWW, YMEHHUU U
HABBIKOB 00YYaIOIINXCsl, YCTAHOBJIEHHBIM TPEOOBAHUSIM COTJIACHO paboyeit
porpamMme JUCLUIUIAHBI.

[IpomexxyTouHass arrecrauys IO JAUCHMIUIMHE ONpenensercs padoynum
y4eOHbIM

IUTAHOM U paboyeil mporpaMMoi AUCHHUIUIMHBI, TPOBOAUTCA B (hOpME SK3aMEHa.
JIK3aMeH, MPEANoaracT MPOBEPKY yUeOHBIX JOCTHKEHUN 00yYaromuXcsl 1Mo
BCEU MPOrpaMMe JHUCLMIUIMHBI, LENb - OLECHUTh IOJYyYEHHBIE TEOPETHUYECKUE
3HAHMS,

HAaBbIKM CaMOCTOSITENIbHOM paboOThl, pa3BUTHE TBOPUYECKOIO MBIIUICHUS,
yMEHUS

CUHTE3UpPOBATh IMOJYYCHHBbIE 3HAHUS MU HX MPAKTUYECKOrO IPHUMEHEHHS.
@opMbI 1 METOABI OLICHUBAHUS

1. YcTHBIM OTBET,

«OTJAMYHO», €CITU CTYJCHT:

- IIOJIHO PacCKphLI COJepKaHUE MaTepualia B 00beMe, IPeayCMOTPEHHOM
MpOrpaMMOi U Y4EOHUKOM;

- M3JI0KWJI MaTepraj TPaMOTHBIM SI3bIKOM B OIIPEJEIIEHHON JIOTUYECKON
MOCJIEIOBATEIBbHOCTH, TOYHO UCIOJIb3Ys MATEMATHUYECKYIO0 TEPMUHOJIOTHIO U
CUMBOJIHKY;

- IPAaBUJILHO BBIMIOJIHUI PUCYHKH, YEPTEXKH, TpaUKU, COIYTCTBYIOIINE OTBETY;
- TOKa3aJl yMEHUE UIUTFOCTPUPOBATH TEOPETUUECKUE TOJI0KEHHSI KOHKPETHBIMU
IPUMEPAMHU, IPUMEHATH UX B HOBOM CUTyallMy TP BBINIOJIHEHUU
IIPaKTUYECKOIO 3a/1aHHUS;

- MPOJEMOHCTPUPOBANl YCBOCHHME paHEE M3YUYECHHBIX COMYTCTBYIOIIMX
BOIIPOCOB,

c(hOpPMHUPOBAHHOCTH M YCTOMUHUBOCTD UCIIOJIB3YEMBIX MPU OTPAOOTKE YMEHHM U
HABBIKOB;

- OTBEYAJl CAMOCTOSITENIbHO 0€3 HaBOAAIIMX BOIIPOCOB MPENO1aBaTeNsl.
Bo3MOXHBI OfHa - JBE HETOYHOCTH NPU OCBEUIEHUH BTOPOCTENEHHBIX
BOIIPOCOB
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WIM B BBIKIAJKaX, KOTOPbIE€ CTYAEHT JIETKO HCOPABUI IO 3aMEYaHUIO
Mperno/iaBaTe’is.

«Xopom1oy», eciii OH YJOBJIETBOPSAET B OCHOBHOM TPEOOBAHUSIM Ha OLIEHKY «5»,
HO IIPYU 3TOM UMEET OJINH U3 HEJIOCTATKOB:

- B M3JIOKEHUM JOMYyIIEHbl HEOOJbIIMEe MpoOenbl, HE HCKA3UBIINE
MaTeMaTHYECKOE COJEP KaHUE OTBETA;

- IONYIIEHBI OJIMH - JIBAa HEJI0YETA IIPU OCBEIIEHUU OCHOBHOIO COJICPKAHUS
OTBETAa, UCTIPABJICHHBIE 110 3aMEYaHUIO TPETOaBaTes;

- JOMyLIEHbl OIMOKa Wik OoJiee JBYX HEIOYETOB TMPU OCBEUICHUU
BTOPOCTEIEHHBIX BOIIPOCOB UJIM B BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIE O
3aMEYaHUIO Mperno/iaBaTesl.

«YI0BJIETBOPUTENBHO» CTAaBUTCS B CICAYIOIIMX CIIy4yasX: HEMOJHO WIH
HETOCIEA0BATEIbHO PACKPBITO COJEPKAHUE MAaTEpHUaIIa, HO

MOKa3aHo 00l1lee MOHUMaHUE BOIPOCa U MPOJIEMOHCTPUPOBAHBI YMEHUSI,
JIOCTATOYHBIE JIJIS1 JATbHEUIIIET0 YCBOCHUS TPOrPAMMHOI0 MaTepuania
(ompenenennbie « TpeOOBaHUSAMU K MAaTEMAaTUYECKOM MOJTOTOBKE YUAIIUXCS»);
MMEJIUCh 3aTPYAHEHUS WU JOMYIIEHbI OIIMOKHY B ONPEIEICHUN TOHATH,
UCIIOJIb30BaHUN MAaTEMATUYECKOW TEPMHUHOJIOTMH, YEPTEKAX, BBIKIIAIKAX,
WCIIPABJICHHBIE MOCIIE HECKOJIBKUX HABOIAIIMUX BOIIPOCOB MPEMO1aBaATEIS;
YYEHUK HE CIPABUJICA C IPUMEHEHUEM TEOPUU B HOBOW CUTYaILIMH IPU
BBITIOJIHEHUU MTPAKTUYECKOTO 3a/IaHMsI, HO BBITIOJNHUII 3aJjaHusl 00s13aTEIHHOTO
YPOBHSI CJI0KHOCTH T10 JAHHOW TEME.

«Hey10BJIETBOPUTEJILHO» CTABUTCS B CIEAYIOMINX CIydasx:

HE PacKpPBhITO OCHOBHOE COJIEpKaHHUE YUYEOHOT0 MaTepuarna;

OoOHapyXeHO HEe3HAHUE WJIU HETIOHUMAaHUE YUCHUKOM OOoJIbIIeH win HauboJiee
BaKHOM YacTu yueOHOTrO MaTepuania,

JIOMYIIEHBI OITMOKU B ONPEICICHNUN MOHIATHH, MPU UCTI0JIb30BAHUU
MaTeMaTUYeCKOM TEPMHUHOJIOTUU, B PUCYHKAX, UEPTEKaxX WK rpadukax, B
BBIKJIQJIKaX, KOTOPHIE HE UCTIPABJICHBI MOCIE HECKOJIBKUX HABOISIINX
BOIIPOCOB TIpernogaBaTers.

2. [lucsmenHas padora.

«OTJIHYHO» CTABUTCS, €CIIN:

- paboTa BBITIOJIHEHA MTOJTHOCTHIO;

- B JIOTUUECKHUX PACCY>KJECHUSX U OOOCHOBAHHUH PEIICHUSI HET POOEIIOB U
OIINOOK;

- B pEIIICHUU HET MAaTEMaTUYECKUX OITMOOK (BO3MOKHA OJJHA HETOYHOCTH,
OTHMCKA, HE SIBJISIONIASICS CIAEACTBUEM HE3HAHUS UM HETTOHUMAaHUS

y4eOHOro Matepuana).

«Xopou10» CTaBUTCS, €CIIU: - pad0Ta BHITIOTHEHA MOTHOCTHIO, HO 000OCHOBaHUS
[1arOB PEIICHUS

HEJIOCTATOYHBI (€CITM yMeHNE 000CHOBBIBATH PACCYXKACHUS HE SBISIIOCH
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CHELMATLHBIM 00bEKTOM MPOBEPKH);

- TOMyIlleHa OJIHA OIIMOKA WM IBA-TPU HE0YETa B BBIKJIAJIKAX, PUCYHKAX,
yepTexax Wid rpadukax (eciu 3TH BUAbI paOOThI HE SBIISLIUCH

CHeUaIbHbIM 0OBEKTOM MPOBEPKH).

«Y10BJIETBOPHUTEIbHO)» CTABUTCS, €CIIU:

- IOTIyIIEHbI OoJiee 0/THOM OMMOKH WK OoJiee ABYX-TPEX HEJJOUETOB B
BBIKJIQ/IKaX, YepTeKax Wiu rpadukax, HO yUalluics BiIaieeT

00s13aTEIbHBIMUA YMEHUSIMH T10 TIPOBEPSEMOM TEME.
«Heya10BJIeTBOPUTEIBHO» CTaBUTCSI, ECIIN:

- IOMYIIEHBI CYIIECTBEHHbIE OIIMOKH, TOKa3aBIINE, YTO CTYJCHT HE

BJIa/ieeT 00s3aTeIbHBIMA YMEHHUSIMH T10 TaHHOM TeMe B TIOJTHOW Mepe.
Kpurepnn onieHMBaHUs OTBETA HA DK3aMEHE

IK3aMeH MOXKET IMPOBOJIUTHCS B YCTHON M MUCHbMEHHOM popMe. Y CTHBIM
’K3aMEH MPOBOJUTCS MO OUjIeTaM, KOTOPBIA COAEPKUT TpU BoIpoca (1Ba
TEOPETUYECKUX, OJIUH TPAKTUYECKHI).

Ha sk3ameHe o1ieHKa 3HaHUM CTYJIEHTA OCYLIECTBIIACTCS IIyTEM
WHIUBUIYAIBHOTO COOECEeOBaHUS WJIM NPOBEPKH MHCbMEHHOTO OTBETA, C
y4ETOM

WHIUBUYAIbHBIX OCOOCHHOCTEN 3K3aMEHYEMOT0.

CTyeHT MOXKET NOJy4YHUTh CIAEAYIOIIHNE OLEHKH, €CJIU OH MPOSIBUT:

NOJIHOE W TIyOOKOE YCBOEGHHE MaTepuaia, I'paMOTHOE M JIOTUYHOE €ro
U3JI0)KEHHE, OOOCHOBAHHOCTH BBIBOJOB, YMEHHE COYETaTh TEOPUIO C
IIPaKTUKOW, HAJTMYNE aHAJTUTUYECKOTO MBIIIJIEHUS - KOTJIHYHOY;

TBEPIOE 3HAHHWE NPOrPaMMHOI0 Marepuaja, rpaMOTHOE U, MO CYLIECTBY, €r0
W3JIOKEHHE, OTCYTCTBUE CYIIECTBEHHBIX HETOYHOCTEN B OTBETE - «XOPOLIOY;
HaJIU4Yue TMpoOesoB B YCBOGHHMHM OCHOBHOIO MaTepuaia, HETOYHOCTU
(GOpMYIMPOBOK, HENOCTaTOYHAs apryMEHTalus BBIBOJIOB, OTCYTCTBHUE
IIOCJIE0BATEIILHOCTH B OTBETE - «yA0BJIETBOPUTEIBHO»;

OTCYTCTBHME 3HAaHW OCHOBHOIO MaTepHuaia, CYIIECTBEHHbIC OIUMOKUA NpH
OTBETAax Ha JAONOJHUTEIbHBIE BOIPOCHI - «HEYA0BJIETBOPUTEIBHOY.

6 Pexomenayemasi iureparypa

OcHOBHbBIE HCTOYHUKHU (3JIEKTPOHHBIN BAPUAHT):

1. Iexmeuxuit U. 1. Matemarnka: yaeonuk/U . 1. [Texmenxuii. -

11 -e uzn., crep. -M.:M3narenbckuit eHTp «Akaaemusy», 2014

2. bammakoBM.W. MatemaTuka: y4eOHUK JIAyIpeKISHUNHAY .U cpejl .mpod.
oOpazoBanust/M. U. baiMakoB .— 5- e u3a. ,ucnp .—M.: U3gaTenbcKuiueHTp
3. «Axkagemusn»,2012 ..

4. boromoiioB H.B. MaTtematuka: yueOnuk s ccy3os / H.B. boromornos, I1.1.
CawmoitsieHko - 7-e uza. crepeotuil. - M.: Ilpoda, 2010;

5. Omenpuenko B.I1. Maremartuka: yue6Hoe mocodue/ B.I1. Omenbuenko, 3.B.
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Kypb6aroga. - U3n. 5-e, ucnp. - Poctos v//: ®enukc, 2011;

JlonoJIHUTe IbHbIe HCTOYHUKU:

1. I'puropreB B.I1. DnemeHTHI BbICHIEH MaTEMATUKU | Y4€OHUK JJIs CTY/I.
yupexeHuit cpen.npod, oopazosanus / B. 1. I'puropses, FO.A.Jlyounckuii. -
10-

€ u3l., ctep. - M.: M3narenbckuit neHTp «Akanemusy», 2014 (OY)

2. ®unumonoBa E.B. Marematuka: Y4yebHoe mocodue 1 cpeHux
CIeIUAJIbHBIX YUYeOHBIX 3aBejicHul. - M3n-e 4-e, nomn. u nepepad. - Poctos H//1:
®denukc, 2008.

3. Omenpuenko B.I1. Matemartuka: yueoHoe nocodue/ B.I1. Omenbuenko, 3.B.
Kypb6arosa. - U3a. 3-e, ucnp. - Poctos v//: ®enunkc, 2008;
HNuTepHeT-pecypcesnl:

1. DnekTpoHHO-0MOIMOTEeYHAsl cucTeMa: [ DNEeKTPOHHBIN pecypc].— Pexum
JOCTYVYIIa:Mp://e.1m1book.coT

2. DieKkTpoHHOe H3aTeabcTBO FOPAWT: [DnekTpoHHsIi pecypc].— Pexum
nocryma: http://biblio- online.ru/

3. CobcTBenHas nosHoTekcToBas 6aza (I1b/]): [DnexTponHslii pecypc]. —
Pexxum nocryma: http://elib.tsogu.ru/

4. Hayunas snextpoHHass Oubnmotexa Elibrary: [DnexktponHbiit pecypc].—
Pexxum 1IOCTyna: http://elibrarv.ru/defaultx.asp

5. OtpacneBbie CIOBapH U CIIPABOYHUKH (TI0 MPOQUITIO (HAPaBICHHOCTH )
o0pa3zoBaTeIbHBIX MPOrpamMM): [DNEeKTpOHHBIN pecypc]. —Pexum nocryna:
http://www 1 .fips.ru

DJIEKTPOHHbIC YYEeOHUKH:

1. bammmakoB M.M. MartemaTuka: y4eOHUK JJI YUPEXKIACHUN HAY. U Cpea.nmpod.
obpazopanus / 2012 .

2. Omenrsuenko B.I1., MatemaTtuka, Yueonoe nmocobue, 2011

3. boromoios H.B, Camoiinenko I1.M1 Matemaruka YueObHoe nocooue aiist
ccyzoB 2010
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