MUHUCTEPCTBO HAYKU M BBICIIET'O OBPA3OBAHNK
POCCHHMCKOW ®ENEPAIIAA

deznepabHOE rOCY1apCTBEHHOE B10DKETHOE 06pa30BaTeIBHOE YUPEIKIeHHE
BBICIIEr0 00pa3oBaHUs
«MarHuTOropcKmit rocy 1apCTBeHHbII TeXHHuecKuit yausepenter um. I.A. Hocosay
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PABOYAS MPOI'PAMMA TACUHUIIIAHBI (MOJLY.JIS5)

MATEMATHKA

Harnpasnenye noAroToBKH (CENHaIbHOCTB)
20.03.01 TexnocepHas 6e30macHOCTE

Hamnpasiennocts (npogib/criernanusanus) mporpamMme
YTpaBieHHe 9KOJIOTHIECKOM U MPOMBILIICHHON Ge30MacHOCTHIO

YpoBeHs BICIIEro 00pa3oBaHus - GakaraBpHar

Dopma 06yueHns
3a04Hast

Wuctutyt/ pakynsrer  WHCTHTYT €CTECTBO3HAHMSA M CTAHIAPTH3ALMH

Kadenpa [TpuknaaHOi MaTeMaTHKU U HHYOPMATHKH

Kype 1

MaruauToropck
2023 rox



PaGouas nporpamma coctaineHa Ha ocHoBe @T'OC BO - 6akanaBpuar 1o HanpapJIeHUIO
noxroroBkn 20.03.01 Texnochepnasi GesomacHocTh (mpuka3 MunoGpHayxm Pocemn ot
25.05.2020 r. Ne 680)

PaGouasi mporpamMma paccMOTpeHa B ofo0OpeHa Ha 3acemaHuu Kadenps! [Ipukianuoit
MaTeMaTHKH H HHPOPMATHKH -

17.01.2023, npotokon Ne 5 /?/
3aB. kapeapoit z 10.A. 13BekoB

~

Pabouas nporpamma ono6peHa meToanyeckoit komuccueit WEnC
30.01.2023 r. mportokon Ne 5

Ipencenarens B st N.IO. Mesun

CornacoBaHo: =
3aB. kadenpoit [IpOMBIIIIEHHOM SKOJIOTHE 1 6€30IIaCHOCTH KUZHEAESTEIBHOCTI

— —A.IO. IlepsaTunckuii

Pa6oyas nporpamma cocTasiieHa:

nouent kadpenpel [TMuM, xann. ¢us.-mar. Hayk ‘Vt/ E.A.
Ily3aHKoBa f

Penensenr: ; o

JoneHT Kadenpsl Pu3ukH, KaHA. (HU3.-MaT. HayK /@/% JM.

Jlonrymus



JIuer aktyaau3zanuu padodeii nporpaMmsl

Pabouast mporpamma nepecMoTpeHa, oocyxIeHa u ofgoopeHa i peanusanuu B 2024 - 2025
y4eOHOM oty Ha 3acenanuu kadeapol [IpuknagHoit MaTeMaTHKU U HHOOPMATUKH

[Iporokomor 20 . Ne

3aB. kadeapoii I0.A. UsBekos

PaGouas mporpamma nepecMoTpeHa, 00cyxkaeHa u ogoopena s peanuszanuu B 2025 - 2026
y4eOHOM roly Ha 3aceqaHuu Kadeapsl [IpukiagHON MaTeMAaTHKH U WH()OPMATHKH

[Iporokom ot 20 . Ne

3aB. kadenpoii I0.A. U3Bekos

PaGouast mporpamMmma nepecMoTpeHa, 00CykaeHa U o100peHa it peanusanuu B 2026 - 2027
y4eOHOM roly Ha 3aceqaHuu kadeapsl [IpukiagHON MaTeMaTUKH U WH()OPMATHUKH

IIporokomor 20 . Ne
3aB. xkadenpoit 10.A. N3BekoB

Pabouas mporpamma niepecMoTpeHa, 00CyxIeHa u oo0pena s peaymsanuu B 2027 - 2028
y4eOHOM rojy Ha 3acenaHuu Kadeapel [IpukinagaHoit MaTeMaTHKU U HUHOOPMATHKH

IIporokomor 20 . Ne
3aB. kadeapoii 10.A. N3BekoB

Pabouast mporpamma niepecMoTpeHa, 00cyxieHa u ogoopena s peanmzanuu B 2028 - 2029
yueOHOM TOIy Ha 3acenaHuu kadeapsl [IpUKIaaHON MaTeMaTHKU U HHOOPMATHKH

[Ipotokomor 20 . Ne

3aB. kadeapoii 10.A. U3Bexos




1 Ilesiu ocBOeHMS AMCUMILIMHBI (MOIYJIsST)

LemstMu OCBOCHUS AUCIUTUIMHBI «MaTeMaTHKay SBIISFOTCS

* pa3BUTHE MATEMAaTUYECKOT'O MBIIIJICHUS;

* IPUBUTHE HABBIKOB MCIOJIb30BAHUSI MAaTEMAaTHUYECKUX METOJ/IOB MCCIICIOBAHUS  OCHOB
MaTEeMaTUYECKOro MOJICIMPOBAHUS B IPAKTUUECKOU ICSITEIbHOCTH,

* BOCIIUTAHHUE Y CTYJICHTOB MAaTeMaTHYECKOH M TEXHMUYECKOW KYyJIbTYphI, KOTOpas
MPEeJIoiaraeT YeTKOe OCO3HAHHE HEOOXOJUMOCTH M BAXKHOCTH MAaTEMaTHYECKOW MOJTOTOBKU
JUISl COBPEMEHHOTO CTICITHAIHCTA.

[TpuoGperaembie 3HAHUS JOJDKHBI OBITH JOCTATOYHBIMH JIJISl YCICIIHOTO OBIIAJCHHS
0OIIeHayYHBIMH W OOIIEHH)KEHEPHBIMHM JUCUIUIIMHAMHA Ha HEOOXOJMMOM HAay4YHOM YpPOBHE.
TpeOyercs pa3BUTHE YMEHHI CTYJEHTOB CAaMOCTOSTEIILHO PACIIUPATh MaTEMAaTUUECKHIE 3HAHUS
UL OCBOGHUSA  (UBMUYECKUX, XUMHUYECKHX, OHWOXMMHYECKHUX, OHOTEXHOJIOTHYCCKHUX,
MUKPOOUOJIOTUYECKUX, TETUIOPUINIECKUX MPOIECCOB, MPOUCXOISAIIUX TPU TMPOU3BOJICTBE
MIPOTyKTOB TUTAHUS U3 PACTUTEILHOTO CHIPhS; TPOBOINT aHAIM3 MPUKJIAIHBIX 3a/1a4, IPUBUTHE
HABBIKOB HCIIOJIb30BAHMS MATEMAaTHYECKUX METOJI0OB M1 OCHOB MAaTEMaTUYECKOI0 MOJIEIHMPOBAHUS
JUISL ONTMCAHUS M aHAJIM3a TEXHOJIOTHYECKUX MPOIIECCOB MPHU MPOU3BOJICTBE MPOAYKTOB MUTAHUS
u3 pacTUTEIBLHOTO CBIpbS, OakanaBpbl JIOJDKHBI OBJIAJIETH OCHOBHBIMH
AQHAJTUTUKO-TE€OMETPUICCKUMH METOIaMH MOJCIIUPOBAHUS M UCCIICAOBAHMS TaKUX 3a]1a4.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMmbl

HucuuiuinHa MaremaTuka BXOAMT B 00s3aTE€NbHYIO 4acThb Y4eOHOro IjIaHa
00pa30BaTeNbHOM IPOrPaMMBI.

Jnis  u3ydeHus  AMCLUUIUIMHBL  HEOOXOAMMbI — 3HaHMs  (YMEHHMs,  BIaJEHUs),
c(hOpMHUPOBAHHBIE B PE3YJIbTATE U3YyUCHHS JUCIUTUINH/ IPAKTUK:

JUia  u3ydeHus  JAMCLUUIUIMHBI  HEOOXOAMMBI  3HaHMsl  (YMEHHs,  BIAJEHUS),
cOpMHpOBAaHHBIE B pe3yjbTaTe H3yYeHUs AMCLUUIUIMH: «Anredpa M Hayajla aHaJlu3ay,
«I"eomeTpus» B 00bEME MPOrpaMMBbI CPETHEH HIKOJIBI.

3HaHus (YMEHUS, BIAJICHUs), MOTYYEHHbIE IPU U3YUYEHUH JaHHON JAUCHUUIUIMHBI OyIyT
HEOOXOIUMBI [Tl U3YyUSHUS TUCIUIIIINH/TIPAKTHK:

dusuka

DKOHOMMKA

[IpoekTHas AesSATETbHOCTD

Mexanuka

Termnoduzuka

I'maporazoanHamuka

3 Komnerenuun odyuaromerocs, opMupyemblie B pe3yJabTaTe 0CBOEHHS

AMCHUIJIMHBI (MOYJIS) M IIJIAHUPYEMBbIE Pe3yJbTAThl 00y4eHu st

B pesynbpTaTte ocBoeHuUs IUCHUIUIMHBI (Moyist) «MaTtemaTtuka» o0ydarouiuiicst JomKeH
o01agaTh CIeAYIOIMMU KOMIETEHIUSMHU:

KO,[[ HHIWKATOpa I/IH,Z[I/IKaTOp JOCTHIXKCHHUA KOMIICTCHIINH

VYK-1 CnocoOeH ocylIecTBISATh NOUCK, KPUTHUECKUI aHAIN3 U CUHTE3 HH(POPMAaLIUH, TPUMEHSThH
CUCTEMHBIH [10IX0/1 /ISl PEILICHUS] IOCTABJICHHBIX 3a7a4

YK-1.1 AHanuzupyer 3aauy, BblIeNss ee 0a30BbI€ COCTABISAIONINE, pACCMATPUBAET
U TpeanaraeT BO3MOXKHbIE BapMaHThl PELICHMs IOCTABICHHOW 3ajau,
OLICHHUBAs UX JOCTOMHCTBA U HEJOCTATKH

YK-1.2 Ompenenser, MHTEPNPETUPYET U paHKUPYeT HHOpMaIuio, TpeOyeMyto s
peIlieHHsI TTOCTABJICHHOW 3a/1a4M; OCYIIECTBIICT MOWCK WHGPOPMAIMU TI0
Pa3JINYHBIM THUIIAM 3aIIPOCOB




YK-1.3

I[Ipu  oOpabGoTke wHPOpMaMK  OTMYaeT (GakThl OT  MHCHHH,
MHTEpIpeTalni, OIEHOK, (POPMHUPYET COOCTBEHHBbIE MHEHHS M CY>KICHUS,
apryMEHTHPYET CBOH BBIBOJIBI M TOUKY 3PCHUS




4. CTpyKTypa, 00bEM M cofepkaHue JUCHUTLIMHBI (MOIYJIsT)
OO0mas TpyI0EeMKOCTh JUCIUIIIMHBI COCTABISIET 8 3a4eTHBIX enuHull 288 akaj. 4acoB, B TOM
4quCle:
— KOHTaKkTHas paborta — 19,8 akaz. yacos:
—ayautopHas — 14 akaj. 4acos;
— BHeayIuTOpHas — 5,8 akaJl. 4acos;
— caMocTosiTenbHas pabora — 250,8 akan. gacos;
— B (hopme npakTrueckoi moarotroBku — 0 akaj. Jac;
— MOJATrOTOBKA K 3K3ameny — 17,4 akan. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuTopHas 3 s
KOHTaKTHas paboTa E = DopMa TEKyILEero
s X Bu KOHTPOJISI
Pazzen/ Tema 2 (B axay. sacax) B A . P Kon
> & © | caMOCTOATENBHOM | yCIEeBAGMOCTH U
JIUCHUTUINHBI R £ © . | xomIeTeHIUK
2 5 paboThI MIPOMEXKYTOYHOH
Tex. | 130 | mpaxr. g aTTecTanuu
3aH. 3aH. | U &
1. Jluneiinas  anrebpa U
aHAJIMTHYECKasi TeOMETPHUs
- BeimoniHeHue KP
Nel, - KOHCYJIbTAIlu! 110 YK-1.1,
1.1 JIuneitnas anrebpa 1 0,5/0,51| 40 |- camocrosTEenBLHOE 4 1 VK-1.2,
pemenuto KP Nel
n3ydyeHue YK-1.3
JIUTEPaTyphI
- BeimoaHeHue KP
Nel, - KOHCYJIbTAILIU! 110 YK-11,
1.2 BekropHas anredpa 1105 40 |- camocTosTENBLHOE Y 1 VK-1.2,
pemenuto KP Nel
H3yUCHHE VK-1.3
JIUTEPATYPBbI
- BemontHeHue KP
1.3 AHanutuueckas Nel, KOHCYIBTALIH IO VK-1.1,
TEOMETPHSI Ha MJIOCKOCTH U 1 0,5 14 |- camocrogTENbHOE 4 1 VK-1.2,
pemenuto KP Nel
B MIPOCTPAHCTBE H3yYCHHE YK-1.3
JIUTEPATYyPHI
Hroro no pasgeny 2,5 1/0,511 | 94
2. BBejieHHe B MaTeMaTHUYCCKHIA
aHam3
2.1 OcHoBHBIE - BemontHeHue KP
JJIEMEHTApHbIC  (PYHKITUH. Nel, YK-1.1,
- KOHCYJIBTAIMH 0
IIpenensr u 1 41 |- camocTOSTEIBLHOE VK-1.2,
pemenuto KP Nel
HETPEPBIBHOCTh  (QyHKIUH H3y4YeHUe VK-1.3
OJIHOM TIepEMEHHOMI JINTEPATYPBI
2.2 Jludpdepennuansuoe| 1
HCYUCIICHUE (hyHKUIMN - BeinosineHue KP
OJIHOM MePEeMEHHOM. Nel, - KOHCYIBTALMH 110 VK-1.1,
WccnenoBanne  QyHKUMA 0,5 0,5 30,8 |- camocrosiTenbHOE Y ! YK-1.2,
. . pemenuio KP Nel
ONHOM  TMEepeMeHHOH ¢ HM3yUCHHE VYK-1.3
MOMOIIBIO MTPOU3BOTHON U JIUTEPATy Pl
MIOCTPOSHHE HX rpadukoB
HWroro no pazaeny 15 0,5 71,8
3. WurerpasbHOoe UCUHUCICHHE
(hyHKIMHU OJHOI epeMeHHO




3.1 TTepBooOpasnas

- BeINIoJIHeHHEe KP

HKLHSI.
%)lzonueneﬂeHHHﬁ Ne2, KOHCYJIbTALIUU 110 YK-11,
P 1 10 |- camocrosTENBHOE Y VK-1.2,
MHTETPAJl U €ro OCHOBHBIE pewenuto KP Ne2
M H3y4eHHe VK-1.3
CBOJiCTBA. OcHOBHBIE
JTUTEPATYPBI
METO/Ibl UHTETPUPOBAHHSI.
3.2 OmnpeneneHHbIH
HWHTETpal. dopmyna| 1
Hetorona-JleitGHuna. - BeinosineHue KP
CBolicTBa OmIpEEIEHHOTO No2, KOHCYTHTALIIH 110 VK-1.1,
uHTerpana. [IpunoxeHus 0,5/0,51| 14 |- camocrosTenbHOE Y YK-1.2,
pemennto KP Ne2
OTpEeJICICHHOTO HMHTErpaja H3yYCHHE VK-1.3
K BBIYHCJICHUIO ILJIOMIAJICH, JIUTEPATYyPBI
JUIMH JIyT ¥ O0BEMOB Tel
BpaIlCHHUSI.
HWroro no pazneny 1 0,5/0,51| 24
4. Teopust BeposATHOCTEH H
MaTeMAaTHYECKasi CTATHCTHKA
4.1 CnyuaitHple BEIHYUHBI.
Knaccuueckoe,
TEOMETPHUECKOE "
CTaTUCTUYECKOE
e — - BeinoaHeHue KP
BepOHTHOCTI/I TeopeMsl Ne2, KOHCYJIbTAILIU! 110 YK-11,
P ) P 1 0,5 7 |- camocrosTenbHOE y VK-1.2,
CIIO)KE€HHS M YMHOXKECHHSI. pemennto KP Ne2
H3yYCHHE YK-1.3
VciaoBHass ~ BEpOSITHOCTE.
., JIUTEPATYy P
dopmyna MOJIHOM
BEPOSATHOCTH U (opMmyna
Baiieca. Cxema bepnymm,
npubmmkenns Jlamraca wu
4.2 CnyuaiiHble BeIUYHHBI.
Huckpernsie u
HETpEepPBIBHBIE  CIy4YaliHbIe
BEJINYUHBI. Pan
pacupenenenus, (QyHKIHS - BeinosineHue KP
u IUIOTHOCTh No2, KOHCVIBTALIN 110 YK-1.1,
pacupenenenus. YucnoBbie 1 0,5 10 |- camocrosTeNnbEHOE y ! YK-1.2,
pewmennto KP No2
XapaKTePUCTHKU H3yUCHHE VK-1.3
ciydaitHOi BEJINYHHBI. JINTEPATYPBI
M3BecTHBIC pacnpeaeIcHus
(mokazaTenbHoOE, 1
paBHOMEpHOE,
HOPMaJIbHOE) u Ux
4.3 BYMEpHBIC
citydaiiHble JIBG}J/'II/I‘III)/IHI)I - Bemo/seane KP
DyHKIMA pacnpeﬂeneHHﬂ. Ne2, KOHCYJIbTAIIUU 110 YK-11,
. > 0,5 12 |- caMOCTOATENBHOE 4 VK-1.2,
CBOWCTBA. Yucnossie pemennto KP Ne2
n3y4yeHue YK-1.3
XapaKTePUCTUKH.
JIUTEPATYPHI
OneMeHTbI TEOPHUH
4.4 I'enepanbhas u
BbIOOpOYHAs
COBOI? HHOCTE - BemmonHeHue KP
CTaTH}cl:mquKﬁe OLIEHKH Ne2, KOHCYJIbTaLUH 10 YKL,
1/0,51 | 10 [- camocrosTensHOE 4 VK-1.2,
MapaMeTpoB pemrenuto KP No2
H3yYCHHE YK-1.3
pactipenenenus. ToueuHbie
JIUTEPATyphl
U HHTEPBAIbHBIC OIICHKHU.
OMnupuueckas  QyHKIUs
4.5 Craructudeckast - BemmonHeHue KP
TMIIOTE€3a M CXeMmMa e No2, KOHCY/ILTALIIH 110 VK-1.1,
TIPOBEPKH. Kpurepnii 1 12 |- camocTosTENBbHOE y YK-1.2,
pemennio KP Ne2
IIupcona 0 BUZIE H3y4eHHe YK-1.3
pacripeeneHusl. JIUTEPATyphl




4.6 OrneHka

- BeINIoJIHeHHEe KP

e v
. 0,5 1/0,91 | 10 [- camocrosiTensHOE KOHCYJILTAIIH 11O VK-1.2,
Bri6opounsbit pemenuro KP Ne2
H3y4eHHe VK-1.3
k03¢ hULUEHT
KOPPEJISIIIHAH. Jluneitnast JHTCpaType!
HWroro no pazaeny 3 4/1,41 | 61
Hroro 3a cemectp 8 6/2,41 (250,8 9K3aMeH
Hroro 1o aucIuIinie 8 6/2,41 |250,8 JK3aMeH




5 O6pa3oBaTeibHbIE TEXHOJIOTHH

Peanu3zanus KOMIIETEHTHOCTHOTO MTO/IX0/1a TPEAYCMATPUBAET UCIIOIb30BaHUE B YUEOHOM
MpoIecCe AaKTHUBHBIX M WHTEPAKTHUBHBIX (OpPM TPOBEACHHS 3aHATHA B COYETAHUU C
BHEAYIUTOPHOW paboTOil C 1eNbi0 (POPMHUPOBAHUS M Pa3BUTHSA NMPO(HECCHOHATBHBIX HABBIKOB
00y4aromuxcs.

B nameit pabote MbI HCIIOJIB3yEM CIIEAYIOIIEE.

1. TpamunuonHsle oOpa3oBaTeibHble TeXHOJOTMH. OpraHuszanus o0pa30BaTEIBLHOIO
npouecca, HpeanojiaraeT MNpsSMYyH0 TPaHCIALMIO 3HAHUH OT IMpenojaBaTelis K CTYACHTY
(MpeuMyIECTBEHHO Ha OCHOBE OOBACHUTEIbHO-WUIIOCTPATUBHBIX METOJOB OOYYEeHHs).
VYyeOHasi NeATENbHOCTh CTYAEHTa HOCUT B TaKUX YCJIOBHUSIX, KaK IPaBHJIO, PEHPOAYKTUBHbBIN
Xapakxrep.

* TH(pOpPMaAIIMOHHAS JIEKLIUS

* cemuHap (3amuta PI'P)

* IPAKTHYECKOE 3aHITHE, MOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUI U HABBIKOB 110
IPEJI0KEHHOMY aITOPUTMY.

2. TexHoMOTHH POOIEMHOTO O0YUCHHSI.

* npoOjeMHas JIeKUUs — H3JI0KEHHE MaTepHuaia, Mperoyaraiomnee MOCTaHOBKY
POOJIEMHBIX U IUCKYCCHOHHBIX BOIIPOCOB

e nekuus «BABoem» (OuWHapHas JeKuus) — W3JIOKEeHHe Marepuaia B ¢dopMme
JTUAJIOTMYECKOTO OOILEHUsl JBYX CTYJEHTOB (3apaHee IOATOTOBUBIIMXCS) WJIM CTyJIEHTa U
IIpernoaaBaress

* IPaKTHUYECKOE 3aHATHE B (hOpME MPAKTUKyMa

* caMOCTOsATeNIbHAs paboTa (¢ KOHCYIbTAMSIMU IPenojaBaTesis) Ha OCHOBE Kelic-MeTo1a
— o0yueHue B KOHTEKCTE MOJEIUPYEMOH CHUTyallMH, BOCHPOM3BOMSAIIEH peajbHbIE YCIOBUS
HAy4YHOM, IPOU3BO/ICTBEHHOII.

3. TeXHOIOTUH IPOEKTHOTO O0yUYEHHSI.

* HccnenoBarenbckuii NMPOEKT — CTPYKTypa MNpHOMMKeHa K (opMaTy HayyHOIoO
UCCIIeIOBaHMs (J10Ka3aTeIbCTBO AaKTyaJIbHOCTH TEMbl, ONpENCICHHEe HAay4YHOM MpoOIeMsbl,
npeaMera U oOBbEKTa HCCIelOoBaHMA, LeNed W 3aqad, METOAOB, MCTOYHHUKOB, BBIJIBHKECHUE
TUTIOTE3bI, 0000IIEHHE PE3YIHTATOB, BEIBOJIBI, 0003HAYEHUE HOBBIX MPOOIIEM).

* TBopueckuil IPOEKT, MPEANONATAIOUIMI B OTIMYME OT MIPEIBbIIYIIEro, KOHEYHBIN
IOPOAYKT B CIEAYIOUIMX BapUaHTaxX — razera K UCTOPUYECKH 3HAUMMOMY «MaT€MaTHYECKOMY)
coObITHIO (TIpa3aHuK yucna «[lu» u T.1.); «MaTemMaTuyeckas» OTKPBITKA (CBOEro poja yueOHas
KapTa, TOJIbKO He(hopMalIbHO, KpacOYHO 0(hopMIIEHHAs; BUIEOPOJIHK «5] Haydy Bac pemars ...» U
T.IL.

* HWudopmannoHHBI TpPOEKT — yuyeOHO-TIO3HABaTeNlbHAs JAESITEIBHOCTh C SIPKO
BBIpa)KEHHON 3BPUCTUYECKOI HApPaBIEHHOCTHIO (ITOUCK, OTOOp U CUCTeMaTH3aIMs HHPOpMaLUU
0 KakoM-TO 00BEKTe, 03HAKOMJIEHHE YYaCTHUKOB IPOEKTa ¢ 3TOW MH(pOpMaLMel, ee aHaIu3 U
0000111eH1E U, HAKOHEL], IPe3eHTAINA 110 TPAKTUIECKOMY IPHIIOKEHHIO).

4. UndopmaninoHHO-KOMMYHHKAIIMOHHBIE 00pa3oBaTebHbIE TEXHOIOTUU. OpraHu3arus
00pa30oBaTeNLHOIO Mpollecca ¢ MPUMEHEHHEM CIEeHUAIM3UPOBAHHBIX MPOrPAaMMHBIX Cpel U
TEXHUYECKUX CpEeICTB paboThl ¢ wHpopManueil (MHOOPMAIMOHHYIO Cpeay YHUBEpPCUTETA
MOOAYC MOODLE).

* Jlexuus-Buzyanuzanusi — M3JI0KEHHE COJAEPIKAHMUS COMPOBOXKIAETCS Mpe3eHTaluen
(meMoHCTpamueil y4eOHBIX MaTepHaloB, B T.4. WJUTIOCTPATHBHBIX, TpaUUYECKUX, ayqUO- H
BHJICOMATEPHAIIOB).

* IIpakTuuyeckoe 3aHsiTHE B (HOpME MNPE3ECHTALUU — TPEACTABICHUE PE3yJIbTaTOB
MPOEKTHOM WJIM MCCIEeI0BATENbCKON AESITETbHOCTH C HCIOJIb30BAHUEM CHEIHATN3UPOBAHHBIX
IIPOIPaMMHBIX CpEJ.



6 YueOHO-MeTOIMYEeCKOE 00ecreyeHue CaMOCTOSITeTIbHOI padoThl 00y4aroUIuXCs
[IpencrasieHo B mpunoxxeHuu 1.

7 OueHoOYHbIE CPeACTBA AJs IPOBeAeHHUS POMEKYTOYHOI aTTecTalun
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOAMUYECKOE U MH(OPMALMOHHOE 00ecnieyeHHe U CHMIIIMHBI (MOLYJIsl)
a) OcHoBHasl IMTEpPaTypa:

1. IlunaueB B. C. Bricmias maremaruka: yuyeOHuk / B.C. IllumayeB. — Mocksa:
NH®PA-M, 2019. — 479 c. — (Bsiciiee odpazoBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Texkcr: AIIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/990716 . — Pexum jgocTyma: [uis aBTOPHU3.
10JI30BATEINIEH.

2. Matemaruka: yue6. mocooue / FO.M. lanwunos, JI.H. XXypoenko, I'.A. Huxonora, H.B.
HukonoBa, C.H. HypueBa ; moxn pen. JL.LH. XKypb6enko, I''A. HukxonoBoii. — Mockaa:

NHOPA-M, 2019. — 496 c¢. — (Beicmiee oOpa3oBanue: bakamaBpuat). - ISBN
978-5-16-102130-9. - Texkcr: JIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/989799 . — Pexum goctyma: JUisl  aBTOPH3.
M10JIb30BATENECH.

0) JlonoJiHUTEIbHASA JIUTEPATYypa:

1. Teopust BepOSTHOCTEH U MaTeMaTHYECKas CTaTUCTUKA: Y4eOHoe mocobue / buprokosa
JLT., bobopux I'.'U., MatBeeB B.U., - 2-¢ u3a. - Mocksa: HUI[ MH®PA-M, 2017. - 289 c.
(Bricmiee obpazoBanue: bakanaBpuar) ISBN 978-5-16-011793-5. - Tekcr: anextponnsiid. - URL:
https://new.znanium.com/catalog/product/370899 .— Pexum jgocTyma: Juis  aBTOPHU3.
MOJI30BATENEH.

2. Marematuka B mpuMepax W 3amadax: yde0. mocobome / O.M. JlerrsipeBa, JI.H.
Kypbenxko, I'.A. Hukonosa, H.B. Hukonosa, C.H. Hypuesa. — Mocksa: TH®PA-M, 2019. —
372 c¢. — (Bwiciiee obpazoBanue: bakamaBpumat). - ISBN 978-5-16-102288-7. — Tekcrt:
snekrponnsiii. — URL: https://new.znanium.com/catalog/product/989802 .— Pexwum mocTyma:
JUTSI aBTOPU3. TIOJTh30BaTEINEH.

3. Manxko, I1.E. Beicuias maTemMaTHKa B ypaXXHEHUsIX U 3a7a4ax. (B 2-x yactsax) [Tekcrt] /
I1. E. Jlanko, A. I'. ITonos, T. fI. KoxxeBurkoBa. - M.: Beicmras mkona, 1986-2009. ISBN:
978-5-488-02201-0. - 60ree 1000 mT.

4. lllunaves B. C. 3amaunuk mo Beicieit MmateMaTrke: yued. mocooue / B.C. [llumaues.
— 10-e u3n., crepeorun. — Mocksa: TH®PA-M, 2020. — 304 c. — (Bwicmiee oOpazoBaHue). -

ISBN 978-5-16-101831-6. — Texkcr: AIIEKTPOHHBIN. — URL:
https://new.znanium.com/catalog/product/1042456 — PexuM jgoctyma: Juis  aBTOpU3.
II0JI30BATENIEH.

5. MaremaTHueCKuil aHaIM3 B BOMPOCaxX M 3aj1auax . yue0. mocobue / B. @. byry3os, H.
U. Kpyrtunxkas, I'. H. Mensenes, A. A. lumkuH. - 5-¢ 3. - Mocksa : ®DU3MATIIUT, 2002. -

480 c¢. - ISBN  5-9221-0284-1. - Tekcr : onekrtponnseni. -  URL:
https://new.znanium.com/catalog/product/544581 - Pexum gpmocTtyma: isi  aBTOPHS.
MI0JIB30BATENEH.

6. Pesunuenko, C. B. Ananutudeckas reoMeTpus B IpuMepax u 3aayax B 2 4. Yactp 1 :
yu4eOHHMK W TPaKTUKyM I akagemudeckoro OakanaBpuara / C. B. PesumueHko. — 2-¢ u3f.,

uctp. u gorn. — Mocksa : M3narensctBo FOpaiit, 2019. — 302 ¢. — (bakanaBp. AkageMuuecKuit
kypc). — ISBN 978-5-534-02936-9. — Tekcr : anekrponnsiii // DBC Opaiir [caiit]. — URL:
https://www.biblio-online.ru/bcode/436999 - Pexxum noctyma: 1uist aBTOPHU3. MOJIb30BATEIICH.
DJIEKTPOHHBIE PECYPCHI:
1. Aagpocenko, O. C. [IpakTrkyM 1o JHHEHHO# anredpe : yueOHoe mocodue. Y. 1/



https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
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O. C. Angpocenko, T. I'. Kysuna, O. B. IlerpoBa. - Marauroropck : MI'TY, 2014, - 1
anektpoH. ont. guck (CD-ROM). - 3Barm. ¢ Turyn. odkpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1028.pdf&show=dcatalogues/1/1119
300/1028.pdf&view=true - MakpooObeKkT. - TeKcT : IMeKTpOHHBIH. - CBEOEHUS TOCTYITHBI
takxe Ha CD-ROM.

2. bynvrueBa, C. B. Jluneiinas anrepa : yueonoe mocobue. Y. Il. Ipaktukym / C. B.
Bbynbruesa, T. B. A6pamosa ; MI'TVY. - Marauroropck : MI'TVY, 2017. - 1 37eKTpoH. ONT. ANUCK
(CD-ROM). - 3ar. c TUTY. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132
828/2757.pdf&view=true - MakpooObeKkT. - TeKkcT : AeKTpOHHBIA. - CBEOEHUS TOCTYITHBI
takxe Ha CD-ROM.

3. bynbrueBa, C. B. Maremaruka: HHTrerpanbHoe ucuucieHue (yHKIUM OJHOM
nepemerHoi. [Ipaktutkym : yue6Hoe mocooue / C. B. Bynbiuesa ; MI'TY. - Marauroropck
MITY, 2018. - 1 DIIEKTPOH. OIIT. JTUCK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3646.pdf&show=dcatalogues/1/1526
244/3646.pdf&view=true ). - MakpooObekT. - TekcT : 37eKTpoHHBIH. - CBEJICHUS TOCTYITHEI
takxe Ha CD-ROM.

4. byneryeBa, C. B. Jluneiinas anrebpa : yueonoe mocoobue. Y. Il. IIpakrukym / C. B.
Bbynbruesa, T. B. A6pamosa ; MI'TVY. - Marauroropck : MI'TVY, 2017. - 1 37eKTpoH. ONT. AUCK
(CD-ROM). - 3ari. c TUTY. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132
828/2757 .pdf&view=true - MakpooObeKkT. - TeKkcT : AeKTpOHHBIA. - CBENEHUS TOCTYITHBI
takxe Ha CD-ROM.

5. Koporenkas, B. A. ®yHKIuM HECKOJIBKHX MEPEMEHHBIX : yueOHoe mocodue / B. A.
Kopotenkas, 0. A. 13Bekos ; MI'TY. - Marautoropck : MI'TY, 2015. - 1 371eKTpoH. ONT. ANUCK
(CD-ROM). - 3ar. c TUTYL. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121
202/1164.pdf&view=true - MakpooObekT. - TekcT : 3JaeKTpOHHBIH. - CBEACHHS AOCTYITHBI
takxe Ha CD-ROM.

B) MeToan4yeckne ykazaHusi:

1. AGpamoBa, .M. DneMeHThl BEKTOPHOH anreOpbl U aHAJUTUYECKOH TI'€OMETpPHUU:
MeTtoanueckue yka3aHus JUTst CTYIeHTOB | Kypca Beex criermanbHocTeir. — MI'TY, 2008. — 16 c.

2. Axmanosa, 3.C. Heonpenenennsiit uarerpain: Terpans-koncnekt — MI'TY, 2008. — 23
c.

3. Baxpymesa, U.A. Kpussle u nmoBepxHoctu 2 nopsaka. [TonsipHas cucrema KOOp/HHAT.
[Mpaktukym — Marauroropck: 'OY BITO «MI'TY um. I'.1. Hocosay, 2009. — 19 c.

4. I'pauesa, JI.A. OnpeneneHHbIil UHTETpal: METOAUYECKHE YKa3aHUs JUIS CTYJEHTOB —
Marnutoropck: 'OY BITIO «MI'TY um. I'.1. Hocosay, 2010 - 12 c.

5. I'pauesa, JI.A. DneMeHTHl TMHEHHON anreOphl, BEKTOPHOW anreOphl M aHATUTUYECKOM
reomeTpun: YueOHoe mocooue. - Marautoropck: 'OY BITO «MI'TY um. I''1. HocoBay, 2010 —
63 c.

6. I'yruna E.M. JlaGopaTopHblii mpakTUKyM 1o ctatucthke ¢ nmpumeHenneM EXCEL:
Mertona. yka3. i 1abopaTopHBIX paboT 1Mo MaTeMaTHYECKON cTaTucTHKe.- Marautoropek: 'OY
BITO «MI'TY um. I''1. HocoBay, 2009 — 40 c.

7. Makcumenko, M.A. CoObiTus 1 BeposITHOCTE. YacTh 2: Mertoa. ykas. - MarHUTOropck:
oy BIIO «MI'TY um. I''. HocoBay, 2010. - 25 c.

8. Masuenko, E.II. IlpomsBomnas u nuddepeniman ¢yskauu. IIpakTukym.-
Marnutoropck: 'OY BIIO «MI'TY um. I'.'U. Hocosay, 2010. — 38 c.

9. Masiuenko E.I1. HccnenoBanue ¢yHkimii u nmoctpoeHue rpadukos. [Ipaktukym. —
Marnutoropck: 'OY BIIO «MI'TY um. I''M. HocoBay, 2011. —20 c.
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https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true

10. CaBymkmnna H.®. KombOunatopuka. CoObiTrie n BepositHOCTh. Yacts |1 KomOunaropuka.
Anrebpa coObiTuil: Mertoa. ykazaHus no nucuuiinHe «MaremaTuka» Uil cTyAeHToB | kypca
Bcex crenuanbHocteir. — MI'TY, 2007. - 17 ¢

r) IIporpammHuoe o6ecnieuenne u UHTEpHET-pecypenl:

IIporpamMmmuoe obecneyenne

JIAHHBIX HAY4YHBIX HM3JaHUM «Springer

HaumenoBanue o
10 Ne norosopa Cpoxk neiicTBuS JUICH3UU
7Zip cBO0OOIHO 0eCcCpPOUHO
II\EAdaJE;E[SIr? v J1-1662-13 T O6eccpoyHO
Icatic 22.11.2013 P
University
MathWorks
MathLab v.2014 |y 89.14 o1 08.12.2014 GeccpouHo
Classroom
License
IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CchpUIKa
ApxuB HAYYHBIX KYpHAJIOB
«HarmonanbHbIH https://archive.neicon.ru/xmlui/
ANEKTPOHHO-UHGOPMAIIMOHHBII
MexnayHnaponHass — pedepaTHBHAS |
MOJIHOTEKCTOBass  chpaBouHas  Oasalhttps://www.nature.com/siteindex

MexnyHapoaHasi 6a3a MOJHOTEKCTOBBIX
»KypHaiaoB Springer Journals

http://link.springer.com/

YHuBepcurerckas nH(pOpMaIIMOHHAS
cucrema POCCUS

https://uisrussia.msu.ru

DONEeKTPOHHBIE  pecypchl  OUMOIMOTEKH

MI'TVY um. I''11. Hocosa

https://magtu.informsystema.ru/Marc.html?locale=ru

Poccuiickas I'ocynapcrBeHHas
6ubamnoreka. Kartamoru

https://www.rsl.ru/ru/4readers/cataloques/

®denepanbHOE roCcyJJapCTBEHHOE
O1o/pKeTHOE yupexaeHue «DenepaibHbIi
WHCTUTYT IPOMBIILICHHOU

URL: http://www1.fips.ru/

SHGKTpOHHaH 68.38. HepI/IO,I[I/I‘{eCKI/IX
n3nanuii East View Information Services,

https://dlib.eastview.com/

Nudopmanmonnas cucrema - EgumHoe
OKHO _JIOCTyma K __MH(OPMAIMOHHBIM

URL: http://window.edu.ru/

[TouckoBas cucrema Axamemust Google
(Google Scholar)

URL.: https://scholar.google.ru/

HanmonanpHas
MH(pOpPMAIMOHHO-aHATUTUYECKAs
cucteMa — Poccuiicknii MHAEKC HAYYHOT'O

URL.: https://elibrary.ru/project risc.asp
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9 MaTtepua/IbHO-TeXHHYeCKOe odecriedeHue TUCIUIIHHBI (MOTYJIs1)

MatepuaabHO-TEXHHYECKOE 00SCTICUeHNE TUCITUTUTHHEI BKITFOUALT:

- VYueOHble ayIUTOPUU [N TPOBEICHUS 3aHATUH  JIGKIIMOHHOTO THMA C
MYJIbTUMEAMHHBIMU CPEICTBAMHU XPAHCHHUS, TIEPEAAUH U MPEACTABICHUS HHDOpMaIiu

- YueOHble ayIUTOPWUU MJIA MPOBENEHUS JTabOPAaTOPHBIX 3aHITH, TPYNHOBBIX H
WHIMBUIYTBHBIX KOHCYJIbTAIMMA, TEKYIIETO KOHTPOJISI U POMEKYTOTHOH aTTECTAIIMH

- AyIuTOpUH AJIs CaMOCTOSTENBHON PabOThl: KOMITBIOTEPHBIC KJIACCHI; YUTATHHBIC 3aJIbI
OMOIHOTEKH

- Ilomemenue s XpaHeHHsT U MPO(YUIAKTUYECKOTO OOCTYKUBAHUS Yy4eOHOTO
obopyioBaHus



Ipunoxenne 1
Y4eOH0-MeTOoAMYECKOE 0O0ecIieYeHHe CaMOCTOATEIbHOM padoThl 00y4aromuxcst

[To mucrmmumHe «MatemaTuka» NpPEIyCMOTPEHa BHEAayIUTOpHAs CaMOCTOsTeIbHas pabdora
00y4JaroImuxcs, MPEANoaraonas peleHne KOHTPOJIBHBIX PadoT, U3yUeHHE JINTEPATyphl, COCTABICHUE
y4eOHOH KapThl.

Ilpumepnsie sapuanmol KoHmpoavHoix paoom (KP):

KonTpoabhas padora Nel
3ananmue 1.
Pemmre cuctemy Tpems crmocobamu: a) MATPUIHBIM crtocoboMm; 0) o popmynam Kpamepa; B) MmeTogom
T'aycca

X—2y—-3z=3,
3X+y—-2z=09,
2x—3y +5z =-4.
3ananmue 2.
1) Haiiaure yrom Mexay BeKTopaMH a H b ,ecim @ = (2; —1), b= (— 2, 2).
IMocTpoiiTe TaHHBIE BEKTOPBI B cMCTEMe KoopauHaT OXy, a TakKe BEKTOPHI, n300paxaromue: 2a + b,
a-3b.
2) VKakKMTe€ Cpeld HIKENPUBENEHHBIX BEKTOPOB OPTOTOHAIBHBIE, KOJUIMHEApHBIE, a TaKKe

KOMILIAHApHBIE: @ = (— 3-1 4), b = (2,-2;0), C= [2; %; —g}, d= (7;11;8). Bbruncuure

IUIOIIA/(b NapaJIeNorpaMma, OCTPOEHHOTO Ha BeKTopax b u C.
3aganmue 3.

Hammcars ypaBHenue npsimoit AB | ecitu A(— 1 2, 3), B(— 1 2;—1). BbI4ucanTh pacCTOSIHUE OT TOUKU
A 3T0# IPSIMOIA JI0 TIOCKOCTH, MPOXOAIIEH Yepe3 TOUKy B, neprneHuKyIsspHO BEKTOpY N(O;-3; 9).
3ananue 4.

TIpuBeaKTe K KAHOHAYECKOMY BHJL M IOCTPOiiTe KpuBylo X° —4X+2y> —4y =0

3ananme 5.
Breruncnure npenens:

1+4x—x* . 3x-arcsin2x - J2x—1-45
— = = .6 lim====""""5) lim .

a) Iim 2 4 3 > B
x—>n X+ 3X° + 2X x>0 COSX —COS” X X3 x—3

3ananue 6.

dy d? i X = ctg2t,
Haiigure 4 u —Z Ui QYHKUUWHA: a) ) = M, 0 g .

dx  dx y = In(sin 2t)
3ananmne 7.

. . 2x -7 .
CocraBbTe ypaBHEHHE KACATENbHON K KPUBOH: Yy =— 2 B TOYKe X,=-1. Hapucyiite
X —

KacaTeJlbHyI0 i KPUBYIO.

KonTpoabnas padora Ne2
1. Bwruncnure HeonpeAeIeHHbIE HHTETPaIIbI



1) J(1+t923x)dx; Z)I 375X ix; 3)farcsin5xdx; 4) jﬁdx
X

V6X + X2

2. Brruncnure OIIPCACIICHHBIC HHTCTPAJIbL

1)

1 2 4.5 _
(L-sin2x)’dx; 2 j X _dx: 3 J'X_ldx

Oe 13\/2X_l

3. Haiigure momaan ¢uryp, orpaHMYEHHBIX JHHUSAMH. B 3amaue (0) mpu MOCTPOCHUHM JHHUHU

O 0 |

BOCHOJ'H:3yI71TCCL Ta6HHH€ﬁ BaXKHCHIITNX KPpHBLIX B HOJ'IFIpHOfI CUCTCMC KOOpAWHAT:

a) Xy =6, x+y-7=0; 6) p’>=2c0S2¢.
. . x = 242 cost, 2
4. Haiigute AmuHY OyTH KPUBOH 0<t<Zr.
y=2\/§sint, 3

5. BwuucINTh HECOOCTBEHHBIM HHTETPAJ UM YCTAHOBUTH €T0 PACXOIUMOCTD:

F 3 x4 ¢ dX
0 Ix e dx. 2) J' —
0 23/(4 - x)
6. OpuH pa3 OpomieHsl JBe wWrpanbHble KocTH. ChydvaliHas BenuyumHa X - CyMMa
OYKOB, BBIMABIIMX Ha BepxHUX TpaHsax. CocTaBUTh PAI paclpeiesieHuss JaHHOM ciaydaiHOM
BEITUYHNHBI, BBIUMCINTE €€  MaTeMaTH4eCcKoe OXHUJaHUE M JUCIEPCHIO.
7. Jan psn pacnpenelieHHs AMCKPETHOW Cly4aiHON
BEJIMYUHBI X
X 2 4 6 8 10
P 0,1 0,4 0,2 c 0,1
Haiitu 3HaueHue mapameTpa «C». BBIYUCIUTH MaTEeMaTHYECKOE OXKUAAHHUE, CpeaHee

KBaJ[paTHYECKOE OTKIIOHEHHe ciydaitHoii BenmuunHbl X. [locTpouTh rpaduk QyHKIMH
pacupeneneHuss M MHOTOYTOJNIBHMK pacnpefencHus. Haltu BeposTHOCTB TOro, 4TO  CllydaiiHas
BeJIMYMHA X HE MNPEeBOCXOJIUT 5.

8. Cnyuaiinas BenmunHa X 3a7aHa CcBoel (QYHKIHEW pacrmpeneneHus

X-1
1 —
E-e , x<l1;
F(x)= Yol
1 ——

l-—e , x2>1.

Haittu mnotHOCTh pacnpenencuus. [loctpouth rpaduku (YyHKIMH M TUIOTHOCTH
pacnpenencHus. BpMMCINTG MaTeMaTHYECKOE OXHIAHHE W AMCIEPCHIO.

9. Cnyuaiinas BenmnunHa X TOAYMHEHA 3aKOHY paclpelnesleHHsi C IJIOTHOCTBIO:

0, x<0;
f@=1_a g
1+x7)

Haiitn 3HayeHue mnapamerpa «a», QYHKIHMIO paclpeaeieHHs, ONPeIeIHTh
MaTeMaTH4ecKoe OXHAAaHWe, IHUCHEPCHI0 M BEPOSTHOCTh  TOTO, YTO CiydYaiHas BeIMYMHA
X momagaer B mpomexyTtok (0, 2).



10. Jlana Tabimia, 3amaromias 3aKOH pACIPEACIICHUS CHCTEMBl CIIYYalHBIX BETHYHAH

KOO(QOULUHMEHT KOppeIsud 7, .

11. «O0paboTKa CTATUCTUYECKUX JTAaHHBIX. VcClieIOBaHNE CTATUCTUUCCKUX 3aBUCUMOCTEI

N 20 40 60
4
10 3a a 0
20 2a 4a 2a
30 2a Sa
a
Haiitu : napameTp «a»; MaTeMaTHYeCcKHe

Jan cTaTucTHYecKui psi (MCXOAHbIE 3HAYEHHUS BEJTUINH )

OXKUIAHUA M, M

yo

JUCTIEPCUH

X y X v X v X y X y
38,4 18,7 40,7 24 30,3 18 27,3 25,1 22 21
40,2 11,7 50,8 9 28,4 15,7 38 20,6 32 28,6
24,1 20,9 38,2 22,8 47,6 11,3 52,8 15,2 19,5 19,7
32,5 22,4 36 19,8 30,3 21,3 48 24,5 46 20,3

25 29,5 35,7 15,3 30,5 27,8 26 28,7 27,8 155
38,1 19,6 34,3 20,7 48,7 115 32,5 28 35,2 30,7
16,8 32,2 43,8 13 16,8 18,3 57,1 2,9 41,6 18,2
28,8 29,7 35,5 24 23,9 20,2 40 23,8 425 15,3
47,1 14,7 45,9 24 54,3 14,2 50,7 15,9 32,9 22,5
50,1 15,9 29,3 21,9 60,8 27,2 58,6 9,3 35,6 22,7
30,2 25 54,2 14,2 21,4 19,8 40,1 17,4 47 17,3
36,9 23,2 59,8 6,1 38,4 23 34,4 23,4 31,4 30,2
36,6 79 32,2 22,3 46,8 20,5 53,7 12,4 28,2 30

38 15,4 52 6,1 23,8 18,3 42,1 28,5 33,7 19,8

55 11 31,2 24,2 37,9 32,6 43 20,2 27,6 18,5
16,2 25,2 51,2 14,2 30,6 21,5 235 14,6 36,8 10,7
49,7 15,9 32,2 20,4 37 24,5 32,9 25,8 45,5 14,8
49,7 19,5 30,9 20,7 57,6 20,3 54 14,4 18,6 15,3
42,3 19,7 41,5 10,8 41,9 14,6 42,3 23,5 25,8 27,4
357 11,9 41,2 9,8 34,1 26,3 58,8 9,2 39,2 17,5

1) Ilo nanHBIM

(X, V)

2
., O

OIICHUTEC I'CHCPAJILHBIC ITapaMETPhI: HaWguTe Cp€aHee, TUCIECPCuro, CpeaHee

KBaApaTUIHOC OTKJIIOHCHUC, aACUMMCETPHIO, OKCIIECC, MOy, MCINAHY, KOB(i)(l)I/ILII/ICHT Bapuanuu AJist

npu3HakoB X U Y.

HOPMAJIBHOM paclpeaACIICHUN U3MEPSACMOro IMpU3HaKa 1o CJICAYOIIUM KPUTCPUIM: a) KPUTCPUIO HI/IpCOHa

2) Ilo maHHBIM TPOBECTH CTATHCTHUECKYIO MPOBEPKY CTATHCTHYECKOI TUIIOTE3BI O

%* (YpOBEHb 3HAYUMOCTH MPUHATH paBHbIM 0.05)., 6) kputeputo Konmoroposa-CmupHosa. B ciyuae

IMPUHATHA TUIIOTE3bl O HOPMAJILHOCTHU PACTIPCACIICHU HalTH JAOBCPUTCIIbHBIC MHTCPBAJIbI AJId

MAaTCMATUYICCKOI'0 OKUAAHUA U CPEAHETO KBAAPATUIHOI'O OTKJIOHCHUS IIPU YPOBHE HaOEKHOCTH 0.95.

3) HaiiTi ncnpaBiieHHBIH KOPPEISAIIMOHHBIA MOMEHT M KO3 duimeHt xoppemnsuun. [Iposeputhb

THIIOTE3Y O HE3aBUCHUMOCTHU NMPU3HakoB X © Y (YpOBEHb 3HAYMMOCTH NMPHHATH paBHbIM 0.05).

Paccunrtats k03¢ punments! muueitHon perpeccun (X Ha Y wmimm Y Ha X). IIpoBepnThs 3HAUMMOCTH
ypaBHEeHUs perpeccun. HaliTi qoBepuTenbHbIC HHTEPBAJIB I KOA(UIIMEHTOB KOPPEISIUH U JIHHEHHOH

perpeccuu (mpu ypoBHe Han&xuaocTH 0.95).

4) Tloctpouts mone koppensinuii BennunH X 1 Y. W Ha 3TOM ke rpaduke HOCTPOUTH TUHUIO

perpeccuu. JlaTh CMBICITOBYIO HHTEPIIpETAINIO KO3 PHUIIMEHTOB ypaBHEHNUs perpeccuu. ONeHUTh ero

MMPUTOAHOCTD I aHAJIMTUYCCKUX paCcyY€TOB.

8]



IIpuioxenne 2

OneHo4HbIe cpeacrea AJid MpoBEeACHUSA l'lpOMC)KyTO‘lHOﬁ arrecranumn

a) [lnaHupyempble pe3yJibTAThl 00yUE€HHUS M OLIEHOYHbIE CPeACTBA [JIS IPOBeeHUsI POMEKYTOUHOI aTTeCTaAllUN:

CTpyKTypHBIH
JJIEMEHT
KOMIIETEHIIUU

[Tmarnpyemsbie pe3yabTaThl 00yIeHUS

O11eHOYHbIE CpeACTBA

YK-1 - Cnocoden OCYIIECTBJIATD IOUCK, Kpl/lTI/I‘leCKI/lﬁ AHAJIN3 U CUHTE3 m{d)opMamm, NPUMEHATH CHCTEMHBIH moaxon AJisg pelcHusdA MOoCTaBJACHHbBIX 3a1a4

YK-1.1

AHanu3upyer 3ajady, BACISS ee
0a30BbIE COCTABJIAIONINE,
paccMaTpHuBaeT U Ipezjiaraet
BO3MOXHBIC BapI/IaHTI)I peHICHI/IH
ITOCTABIICHHOM 3a7a4H, OLICHUBAs KX
JIOCTOMHCTBA U HEAOCTATKH

Bnaoeem ocnoenbim codepoicanuem OuCYUNIUHDBL 6 PAMKAX CEOYIOULUX MEOPEMUYECKUX 60NPOCOB:

1. Marpunpl. JlelicTBHS HaT MAaTPHUIIAMH.

2. OnpenenuTesin MaTPUI], UX CBOHCTBA (JIFOOBIC /1BA C IOK-BOM).

3. MuHop, anredpandeckoe 10MOIHEHHE. BeIurcieHne onpeaenuTess pa3iokeHueM 1Mo CTpoKe (CToyomy),
MOHM)KEHHEM HOPSIIKA.

4. (O6paTHas MaTpHIIa, TEOPEMa O CYIICCTBOBAHUY M €IUHCTBEHHOCTH OOPAaTHOH MaTPHIIBI (IOK-BO).

5. DnemeHTapHBIE peoOpa3zoBaHusl MAaTPULl. JKBUBaJICHTHBIC MaTpHUIbl. PaHr maTtpuisl. CBOKCTBa paHra.
Teopema o paHrax 3KBHBaJCHTHBIX MaTpuIl (0e3 T0K-Ba).

6. Crynenuatas MaTpuna. TeopeMa o paHTe CTyIIEHYaTOH MaTPHIIBI (JIOK-BO).

7. Cucremsl TuHeHHBIX anredpandecknx ypaBHeruid (CJIAY) (onmpeneneHus: COBMECTHO,
HecoBMmecTHOM CJIAY, pemenust CJIAY). Ycnosust coBmectHocTH CIJIAY.

8. Matpuunas 3anuce CJIAY. Pemenne CJIAY ¢ momoripio 00paTHOH MaTpUIIBL.

9. ®opmynsl Kpamepa (BbiBO).

10. Onpenenennsie u Heomnpenenennsie CJIAY. Meton Naycca.

11. Ognoponusie CJIAY. @yHnameHTanbHast CUCTEMa PEILICHNH.

12. Bekropsl. Jlunelinsie onepauuu Haj BekTopamu. KojuimHeapHble 1 KOMIUIAaHapHbIC BEKTOPHL. JleseHue
OTpe3Ka B JAHHOM OTHOIICHUH.

13. CkansipHoe NpoM3BEICHNE BEKTOPOB, €r0 CBOMCTBA. YTOJ MEXIy BEKTOpaMH. Y CJIOBHUE

TIepIEHINKYIAPHOCTH JBYX BEKTOPOB. IIpoeKIus BeKTopa & Ha BEKTOp b . Mexanmueckuit cmpict
CKaJISIPHOTO MTPOU3BEICHMSL.

i, j,k
14. CxansipHOe pousBeieHue B 6azuce ) (BBIBOT).
15. BekropHoe Mpou3BeIcHIE BEKTOPOB, €r0 CBOMCTBA. [ 'eoMeTprUecKuil 1 MEXaHHYECKUH CMBICIT
BEKTOPHOTI'O MPOM3BEACHUs. Y CJIOBHE KOJUIMHEAPHOCTH IBYX BEKTOPOB.

i, j,k
16. BekropHoe mpousBecHuEe B Oa3uce ) (BBIBOT).
17. CMmenraHHOE MTPOU3BEICHHE BEKTOPOB, €0 CBOMCTBA. | '€OMETPHUECKUH CMBICII CMEIIAHHOTO




CTpyKTypHBIH
JJIEMEHT
KOMIIETEHIIUU

[Tmarnpyemsie pe3yabTaThl 00yIeHUS

OILIeHOYHEIE CPEICTBA

Mpou3BeICHUS. Y CIIOBUE KOMIUIAHAPHOCTH TPEX BEKTOPOB.

18. CmenranHoe mpou3BeieHNE B Oa3uce i j,k (BBIBOT).

19. VYpasuenue npsmoit Ha iockocTd. CriocoOw! 3aganusi. OCHOBHEIE 3aa9H.

20. YpaBHeHMe TUIOCKOCTH B ipocTpaHcTBe. CriocoObl 3ananus. OCHOBHBIC 33/1a4H.

21. YpaBHeHue npsiMoii B mpoctpanctse. [IpsiMas u ruiockocTs B pocTpancTBe. OCHOBHBIE 3aauH.
22. ®ynknusa. Cioco6s! 3amanusa. O6macts onpenenennus. OCHOBHBIC dJIeMEHTapHbBIE QYHKITAN, UX
CBOICTBA, Tpa(uKH.

23. Ilpenen ¢pynkunu B Touke. [Ipenen Gpynkun B 6eckoneuHocTd. OAHOCTOPOHHUE MPEICTIBI.

24. becKOHEYHO MaJible 1 OECKOHEYHO OoJbIue (DYHKINH, CBSA3b MEXAY HUMHU. CBOHCTBa OECKOHEYHO
MaJbIX (hyHKIIHH.

25. Teopemsl o ipenenax. PackpriTie HeonpeaeIeHHOCTEH.

26. 3ameyarenbHbIC TPEACIBL.

27. CpaBHeHHE 0€CKOHEYHO MANTBIX (DYHKIIMHA. DKBUBAJICHTHBIC OCCKOHEYHO Masble (DYHKIIMH U OCHOBHBIC
TeopeMbl 0 HuX. [I[piMeHeHHe K BBIYHCICHHUIO ITPEJIEIIOB.

28. HempepbIBHOCTD (DyHKIMH B TOUKe. TOUKH pa3phiBa U UX KiIacCU(pHUKALIHS.

29. OCHOBHEBIE TEOPEMBI O HEMPEPHIBHBIX GYHKITHAX. CBOCTBA QYHKITNH HENPEPHIBHBIX Ha OTPE3KeE.
30. [IponsBoaHast PyHKIMH, €€ TEOMETPUIECKUH U PU3NIECKUIT CMBICII.

31. YpaBHeHUs KacaTeIbHON U HOpMalH K KpuBoi. [{uddepeHiiupyeMocTs QYHKIUN B TOYKE.

32. Ilpon3BoaHas CyMMBI, Pa3HOCTH, IPOU3BEIEHHS, YacTHOTO QyHKUMH. [Ipon3BogHAas CII0KHON 1
oOpatHO pyHKIIHH.

33. luddepenurpoBanne HESIBHBIX U TTapaMeTPUUecKH 3a1aHHbIX (pyHKUIUH. Jlorapudmudeckoe
mddepenaupoBanue.

34. [Ipon3BoAHbIE BBICIINX ITOPSIKOB.

35. ludpdepenrman ¢pyukuun. ['eomerpuueckuii cMmpici auddepenipana. OCHOBHBIC TEOPEMBI O
nuddepeHianax.

36. [Ipumenenme muddeperuana K IpUOIMKEHHBIM BEIYUCICHISIM.

37. OcHoBHbIe TeopeMbl AuddepeHiranbHoro ucunciacHus: Poms, Jlarpamka u Korm.

38. IIpasuio Jlonurarns.

39. YcinoBust MOHOTOHHOCTH QYHKLMH. DKcTpeMyMbl (pyHKUui. HeoOxoauMoe n 10cTaTOYHOE YCIOBUS
dKCTpeMyMa QpyHKINH.

40. HauGospliiee ¥ HaUMEHbIIEE 3HAYCHUS (YHKIIMHA Ha OTPE3KeE.

41. Bemmyxiocts rpaduka pynkuun. Touku nepernda. Heob0xoanmMoe 1 JoCTaTOUHOE YCIOBHS TOUEK




CTpyKTypHBIH
JJIEMEHT
KOMIIETEHIIUU

[Tmarnpyemsie pe3yabTaThl 00yIeHUS

OILIeHOYHEIE CPEICTBA

neperuoa.

42. AcuMnToTh! rpaduka QyHKIHIH.

43. TlepBooOpasnas. HeompeneneHHBINH HHTETPAT M €70 CBOMCTBA. Ta0HIIa OCHOBHBIX HHTETPAJIOB.
44. OcHOBHBIC METO/IbI MHTETPUPOBAHNS: 3aMEHA IIEPEMEHHON U HHTETPUPOBAHUE 10 YACTSIM.

45. NnTerprpoBaHue panuoOHAIBHBIX QYHKINH.

46. VHaTerpupoBaHUe TPUTOHOMETPHICCKUX (DYHKITHH.

47. VnTerpupoBaHue NPPAIOHANBHBIX (yHKITHIHA.

48. OmnpeneneHHbII HHTETPaAN KaK Mpeaei HHTETPAIbHONW CyMMBI, €r0 CBOICTBA.

49. ®opmyna Herotona — Jleiibnuna. OCHOBHBIE CBOICTBA ONPEAEICHHOIO HHTETpajIa.

50. BrlunciieHre onpeeieHHOro HHTerpaa (3aMeHa epeMeHHON, HHTEIPUPOBAHHUE 110 YaCTsIM).
WnTerpupoBanne YETHBIX U HEUETHBIX (DYHKIMH B CAMMETPUYHBIX MIpejesiax.

51. HecoOGcTBeHHBIE HHTETPABI.

52. I'eomerprdeckre U GU3HIECKHE MTPIIIOKEHHUS ONPEACIICHHOTO HHTETpaa.

53. O6nacte onpenenenus OHIIL. [Ipenen, HenpepbiBHOCTH. CBoOicTBA (PYHKIHIA, HEPEPHIBHBIX B
OTpaHMYCHHOM 3aMKHYTOW O0JIACTH.

54. YacTHble IPOU3BOJHBIE [IEPBOTO MOPSIAKA, X TEOMETPHUUECKOE HCTOIKOBAHHE.

55. YacTHbIe MPOU3BOHBIE BHICIINX MOPSAKOB.

56. JuddepenunpyemMocTs 1 MOTHBIN quddepeHnnan GyHKIUH.

57. Ilpumenenue nonHoro auddepeHnmana K npubImKeHHbIM BhruuciaenusaM. Juddepennuanst BbICIINX
HOPSIIKOB.

58. IIpomnsBonHas cioxHoi ¢pyHkuuu. [loaHas nmpousBoaHAas.

59. MHBapruaHTHOCTH (POPMBI MTOJTHOTO U depeHnnana.

60. Iuddepenmnmpoanne HesIBHONW (HyHKITHH.

61. KacarenpHast TUIOCKOCTh U HOPMAJIh K IIOBEPXHOCTH.

62. DxcTpemyM QyHKIMU ABYX TIepeMeHHbIX. HeoOXoauMoe 1 J0CTaTOuHOE YCIOBHE IKCTPEMYMa.
63. YcnoBHblil skcTpeMyM. Meton MHOkuTenel Jlarpamxka.

64. Haubouibliice ¥ HaMMEHbIIICE 3HAYCHHUS (PYHKIIMK B 3aMKHYTOH 00JIaCTH.

65. OcHOBHBIE TIOHSTHS TCOPUHU BEPOSTHOCTEH: HCITBITAHHE, COOBITHE, BEPOSITHOCTH COOBITHSI.

66. JleticTBus Hax COOBITUSIMU. ANreOpa COOBITHI.

67. TeopeMbl CII0KEHHS 1 YMHOXXEHUS BEPOSTHOCTEH.

68. ®opmyia nonHoi BepositHocTi. Dopmyiia Beiieca.

69. IlocnenoBarenbHOCTH HE3aBUCUMBIX HcIbITaHul. Popmyna beprym.

70. CnyyaifHple BETMIUHBI, UX BUJBL.




CTpyKTypHBIH
JJIEMEHT IInanupyemsle pe3ynpTaTel 00yUeHUS OrneHOuHBIE CPENCTBA
KOMIIETEHIIUU

71. Psan pacnpenenenus. @PyHKIMA pacrpeseieHus, ee cBoicTBa. [I10THOCTE pacnpenesieHus, CBONCTBa.
72. UncnoBble XapaKTEPUCTUKU CITyYalHBIX BEJIMUUH: MaTeMaTHYECKOE OXKUAAHUE, TUCTIEPCHs, CpEeAHEee
KBaJIpaTHYeCKOE OTKIIOHEHHUE.

73. HopMaubHBIH 3aKOH pacrpeesieH sl CITy4aifHON BeTHYUHEI.

74. CucreMbl CIydyaliHBIX BEJNMYMH. 3aKOH pachpeaeieHus. YUMCIOBbIE XapaKTEPUCTHKH CHCTEMBI
CJIy4ailHBIX BEJINYHMH. 3aBUCHMOCTb CIIY4aiHBIX BEJINYMH.

YK-1.2 Onpenensier, UHTEPIPETUPYET U Ilpumepnsie npakmuyeckue 3a0anus 011 IKIAMEHA:
pamkupyeTr HHPpOpMannio, TpedyeMyro X—4y-27=-3,
JUIS PEIICHHs! TOCTABIICHHOI 3a/1auK; 1. Pemmts cucteMy JHHEHHBIX alreOpandyecKux ypaBHEHHH 3x+y+7=5,
OCYILECTBIISIET TOMCK HH(POPMALIUH IO 3X—5y—67 =7
Pa3TMYHBIM THIIAM 3aIIPOCOB
X+y+2=0,
2. Pemmts cucteMy TUHEHHBIX areOpandecKuX ypaBHEHUI 2x—y—-2=0,
3X+4y+2=0.

3. Hamucars ypaBHEeHHE IPSMOH , TpoXosiei yepe3 Touky M (1,2) HapaJjIeIbHON IPSIMOU
5x+2y+20=0.

4. Bemuucmuts - b u ax 5, ecad a = (1,1,1), b = (0,2,1).
Hanucars ypaBaenue npsimoii AB | ecin A(— 1,2), B(Z,—l)

5.
6. Hamucars ypaBHeHHE TIpsSMOH, Tpoxosiiei yepes Touky M (1,0) napajuieNnbHON IPSIMOM
x=2_y-4

3 -1

7. Tlokasate, uro npsimbie 2X—Y—20=0 u —X—-2y—-3=0 neprneHauKyIApHBI.
8. Tlokasarb, uro npsimpie 2%~ Y +4=0y —4x+2y-10=0 o nnenpmbl.
9. Hamnucate ypaBHeHHE NPSMOM, OTCEKAIOIIEH Ha OCSIX KOOPAUHAT OTPE3KH 2 U 3.

10. HanwmcaTh ypaBHeHHE NPSIMOH, Ipoxosieil yepe3 Touky M (— 2,3) HNEPIEHAUKYJIIPHO HPSAMOiL
X+2y+20=0.

11. Berurcaure npenessbl:




CTpyKTypHBIH
JJIEMEHT
KOMIIETEHIIUU

[Tmarnpyemsie pe3yabTaThl 00yIeHUS

OILIeHOYHEIE CPEICTBA

. ]
a) lim 1+4>2< X 4;6) lim 3X arcsmfx - B) ”m\/2x—1—\@.
x>0 X + 3X° + 2X x>0 COSX —CO0S” X X3 x—3

d =
12. Haiinute & nns GyHKIWi: a) = e4xfx2 . 6) X =ctg2t,
dx y = In(sin 2t).

13. Haitn skctpemy™ (yHKuun 1 Touku neperuba Y = X* — 4x> — 48X +6x -9
14. Haiitu HeonpeIeI€HHBIA  HHTErPa: a)jsin 3x-cos5xdx , 0) | 1-cosx dx B J-(Zx +5)-e*dx.
(x-sinx)?

VB dx
15. BeraucauTs onpeaeieHHbIN HHTeTpaT J' .
2 VX 2 +5

1

16. BorurcauTh onpee/cHHbIA HHTErpa J‘ Ax -arcsin xdx -
0

o . 2
17. Haiitu mnomans (urypsl, orpaHuueHHoil juamamu: X =4, Yy =4X.
_ [g_y?2 _ 2 )3
18. Haiitu 1 mocTpouTh 067acTh onpeaeieHus pyHKIun U=y9-x"—y" +(x-Y) .

3 -
19. Haittn nonmbiit audepennuan  dpymxma: 2= X Ny —sin 2xy.
20. HaiiTu uacTHBIEe TPOW3BOJHBIC IIEPBOTO MOPSAAKA (DYHKIHH:

z =5x2y2 +In(x + 4y).

21. HamucaTh ypaBHEHHE KacaTeIbHOW MIIOCKOCTH M HOPMAITH K TIOBEPXHOCTH Z = 4/ X% + y2 B TOuKe (3,
4,5).

_ y?2 3
22. ViccrenoBath Ha skcTpemMyM (yrkmmio Z = X — 2XYy + 4y

23. Pemmte 3anaqy Komm: ycos® xdy = (y2 +1)dx, y(0)=0.

24. Tlpu nocraBke ¢ 3aBoja Ha 6azy 1000 pagronpreMHHUKOB, Y 55 BBIIUIM U3 CTPOs Jamiiel. Halitu
BEPOATHOCTB TOTO, UTO B3ATHIN HayAady MPHUEMHUK OyJeT HCIIPaBHBIM.

25. [IsaTHAAUATH SK3aMEHAIMOHHBIX OMIIETOB COJIEPIKAT MO 2 BONPOCA, KOTOPBIE HE TOBTOPSIIOTCH,
HK3aMEHYIOIIMICS 3HAET TOJILKO 25 BonpocoB. HaliTu BEpoSATHOCTH TOTO, UTO 3K3aMeH OYyJIeT CllaH, eCIIH sl




CTpyKTypHBIH

JIEMEHT [Tmarnpyemsie pe3yabTaThl 00yIeHUS OrneHoYHbIE CpecTBa

KOMIICTCHIIMH

3TOTO JIOCTATOYHO OTBETHUTH Ha JBa BOMPOCA OJHOTO OMIeTa.

26. [IpuHMaeM BEpOSATHOCTHU POXKICHHS MaJIbuMKa U IEBOYKH PaBHBIMU. HaliTH BEpOSTHOCTH TOTO, YTO
cpeau 10 HOBOPOXKJIEHHBIX 6 OKaXYyTCS MaJIbYUKaMHU.

27. [1aH 3aKOH pacrpe/ielieHus] TUCKPETHOH CITydaiiHOH BEeJIMYMHBL:

X: | 110 | 120 | 130 | 140 | 150
p: 01 )02 |03 |02 0.2
BBIYUCIIUTh €€ MAaTEMAaTUUECKOE 0KUIaHNE, JUCIEPCUIO U CPEAHEE KBAAPATUYECKOE OTKIIOHEHHE.
28. Nana QyHKITHS pacrpeaeieHns HeMPEPhIBHOMN CITyIaifHON BETMYIUHBI X

0 npu x<0
0,25x3(x+3) npu O0<=x<=1
1 npu x>1

F(x)=
Haiiti miiotHoCTh pacnpeneneHus f(X), mocTpouts ee rpaguk, BEpOSTHOCTh MOMAJaHUS B 331aHHBIN
uatepran [0,5; 2], Mx, Dx, ©x.

29. 3agaHo pacrpeesieHHe BEpPOSTHOCTEH AUCKPETHOW ABYMEPHOH C1y4aifHOH BETTMYUHBI:

Y\ X 2 5 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03

Haiitu 3aKOHBI pacrpe/ieieHust COCTABISIOMINX, KO3 PUIMEHT KOPPEIISIHH

30. ITo BrIGOpPKE NpH 3a1aHHOM ypoBHE 3Haunmoctu o = 0,05 mnposepurs no kputepuro [Tupcona
TUIIOTE3Y O HOPMAJILHOM PaclpeeieHUH TeHEPATBLHON COBOKYIHOCTH. B cilydae NPUHSTHS THIIOTE3bI O
HOPMAIIbHOM PacIpe/Ie/ICHHN HAUTH T0BEPUTEIbHbIC HHTEPBAIIBI JJISi MATEMATHYECKOTO OKHUAAHUS ( U
CpE/IHEr0 KBaJPaTHICCKOrO OTKJIOHCHHST G [P YPOBHE HagexHocTH Y =1— 0o

X 4 7 10 13 16 19 22 25

n. 6 11 14 22 20 13 9 5

31. V3 HopManbHO#T reHepaIbHOil COBOKYITHOCTH H3BJICUeHa BhIOOpKa 06bemMa N =15
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133, 134.
Tpebyetcs pu yposue 3nauumoct ¢ = 0,05 nposepuTh HyseByto runotesy H, :o? = ¢? =55, IPUHSB

B KauecTBe KOHKypupyromiei runoressi: a) H, 1o #55,6) H, :0* >55 mm H, :6? <55 B




CTpyKTypHBIH

JJIEMEHT [TnanupyemMsbie pe3ynbTaThl 00yUeHUS O1leHOYHBIE CPEJICTBA
KOMIICTCHIIUU
2
3aBHCHMOCTHU OT IOJyYEHHOI0 3HAYCHUS O .
YK-1.3 [Ipu o6paboTke napOpMannu otinwdaeT | IIpumepusie npuknadusie 3a0auu u 3a0aHus

(akTBl OT MHEHHI, HHTEpIPETaLIUii,
OLIEHOK, OpPMHUPYET COOCTBEHHBIE
MHEHUS U CYXKIEHHS, apIryMEHTHPYET
CBOY BBIBOJIbI U TOUKY 3PEHHUS

3agaua 1. IIpomaser; MOXeT 3aKynuTh OT 1 10 5 OueToB Ha criekTakib 1o 1ere 100 py0. u npoaatk
niepen criekrakiieM 1o 200 py0. kaxapiii. COCTaBUTh MAaTPHILY BBIPYUYKH MPOJIABIA B 3aBUCIMOCTH OT
KOJTMIECTBA KYyTUICHHBIX UM OMIIETOB (CTpOKa MaTPHIILI) M OT PE3YJIHTATOB MPOAKH (CTOIOEI] MAaTPHIIHI).

3agaua 2.
Hmerotes gadHbie 0 paboTe CUCTEMBI HECKONbLKHX OTpaciieil B

TIPOLIIOM TIEpPUOJE M IJIaH BEINYCKA KOHEUHOI npoaykuuu Y, B 6ynyniem
nepuone (ycn. IeH. en.):

Om- Tlompebnenue Yucmas npoodyk- Inan
pacne I ] yus ]
i 80 120 300 350
11 70 30 200 300

Haitty MaTpuubl NpsMbIX ¥ [OJHBIX 3aTpaT, a TAKAKE BbIIYCK BaloBOH
NPOAYKLUHMH B TUIAHOBOM MepHoze, obecneynBaromer BBIYCK KOHEYHOi
NPOOYKLHH Y.

3agayva 3. 3aBUCHMOCTb ITyTH OT BPEMEHHU IPU NPSIMOJIMHEHHOM JABM)KEHUH TOUKH 3a]1a€TCSl ypaBHEHUEM
1, 2
S= §t +2t°—-3,rme S —myth BM,a t — Bpems B ¢. BeruncinTe ee CKOpocTh U yCKOPEHHE B MOMEHT

Bpemenu t=4cC.
3agaua 4. {151 n3ydeHus: KOTMIECTBEHHOTO Mpr3Haka X M3 TeHepajJbHONH COBOKYITHOCTH HM3BIICYEHA
BeIOOpKa X, ', X, o0bema [, nmerommas TaHHOE CTATUCTHYECKOE PACIIpEICIICHNE.

1). IlocTpoiiTe MOTUTOH YacTOT.
2). IocTpoiiTe sMIuprUIecKyo (PyHKIIUIO pacipeeIeHusI.
3). IlocTpoiite rucTOrpaMMy OTHOCHUTENBHBIX 4aCTOT.

4). Haiinure BeIOOpO4HOE cpenHee X , BoIOOpouHyto aucrepcuio D, , BEIGopouHoe cpennee




CTpyKTypHBIH
JJIEMEHT IInanupyemsle pe3ynpTaTel 00yUeHUS OrneHOuHBIE CPENCTBA
KOMIIETEHIIUU

2
KBaJIpaTHYECKOE OTKIOHEHHE O, , UCIIPABJICHHYIO JUCIEPCUI0 S° U UCIPABIEHHOE CPENHEE

KBaJpaTUIECKOE OTKIIOHEHUE S .

5). Ilpu naHHOM ypOBHE 3HAYUMOCTH Ol TPOBEPHTE MO Kputepuro [Inpcona runoresy o HOpMaITbHOM
pacnpeneacHuu reHepanbHOU COBOKYTTHOCTH.

6). B cnyuae mpuHSTHS TUTIOTE3BI 0 HOPMATHHOM PACHpeICICHIH HAWIUTE JOBEPUTEIbHBIC HHTEPBAIIBI IS
MAaTEeMaTUYECKOTO OKUIAHUS d W CPEAHETO KBaIpPaTHIECKOTO OTKIOHCHUS G TIPH JaHHOM YPOBHE
nagexnoctn Y =1—a . (Ipuasts o = 0,01).

X. 9 13 17 21 25 29 33 37

n. 5 10 19 23 25 19 12 7




0) Ilopsagoxk mnpoBegeHMs MNPOMEKYTOYHOM AaTTeCTAMH, IOKAa3aTeJd M KPHTEPHH
OLICHMBAaHUS:

[TpomexyTouHas arTecTalys Mo AUCHUIUTMHE « MaTeMaTHKay 3aKII04YaeTcsl B MPOBEICHUU
9K3aMEHa BKIIOYAIOIINNA B ce0sl TEOPETUYECKHE BOIPOCHI, MO3BOJSIONINE OLECHUTH YPOBEHBb
YCBOGHHS OOYYaIOIIUMUCS 3HAHWHA, M TPAKTHYECKHUE 3aJaHUs, BBIABIAIONINE CTENEHb
c(OpMUPOBAHHOCTH YMEHUI U BIIAJICHHIA.

DK3aMeH MO0 JaHHOW AUCHMILIMHE MPOBOJIUTCS B YCTHOH ¢opMe MO dK3aMEHAIIMOHHBIM
Owmieram, KaKIbId M3 KOTOPHIX BKIIOYACT 2 TEOPETHYECKHX BOIPOCA M OJHO MPAKTUYECKOE
3aJlaHueE.

Kputepun orieHKH (B COOTBETCTBHH ¢ (DOPMHPYEMBIMU KOMIICTCHIIUSMHU U TUTAHUPYEMBIMU
pe3yiabTaTaMu OOy4CHHUS):

IIpu cnade sk3amMeHa:

— Ha OLEHKY «OTJMYHO» (5 0ayyioB) — 00yyaromuiics JEMOHCTPUPYET BBICOKHI ypOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYecKoe U TIIyOOKOoe 3HaHME
y4eOHOTO MaTepuasia, CBOOOJHO BBITIOJNHSAET IMPAKTHYECKHE 3aJaHus, CBOOOJHO OIEpPUPYET
3HAaHUSAMH, YMEHUSMH, IPUMEHSET UX B CUTYALUSIX MOBBIIICHHOMN CI0XKHOCTH.

— Ha OLEHKY «xopomo» (4 6amia) — oOyyaromuiicss 1eMOHCTPUPYET CPEAHHUM YpOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHLIMH: OCHOBHBIE 3HAHMS, YMEHHMsS OCBOEHBI, HO JOIYCKAaIOTCS
HE3HAUNTENIbHBIC OMIMOKM, HETOYHOCTH, 3aTPyTHCHHS IPU aHATUTUIECKHUX OTIEpAIHsX, IEPEHOCEe
3HaHUI U yMEHUI Ha HOBbIE, HECTAHAAPTHbIE CUTYALIUH.

— Ha OIICHKY «YyJIOBJIETBOPUTEJbHO» (3 Oamia) — oOOydYaromIuiicss IEeMOHCTPHUPYET
HOPOTOBBI YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHLMN: B XOJ€ KOHTPOJIBHBIX MEpONPHUITUN
JIOTTyCKAIOTCS OITMOKH, TIPOSIBIISIETCSI OTCYTCTBHE OTACIBHBIX 3HAHWH, yMEHHH, HaBBIKOB,
00yYaromuicss HUCHBITHIBACT 3HAYUTENbHBIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHUSIMU U
YMEHHUSIMU TP UX NIEPEHOCE Ha HOBBIE CUTYAIINH.

— Ha OLICHKY «HeY/I0BJIETBOPHUTEIBLHO» (2 Oaia) — 00ydaroluiicss IEMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHUECKOro MaTepHuayia, JOMYCKaeT CYIIECTBEHHBIE OIIMOKH, HE MOMKET
MOKa3aTh MHTEJUIEKTYaJIbHbIe HABBIKU PEIICHHSI MPOCTHIX 3a/1a4.

— Ha OIEHKY «HEYIOBJIETBOPUTEJbHO» (1 Oayn) — oOydaromuiicss He MOXET IMOKa3aTh
3HaHMS Ha YpPOBHE BOCIPOM3BEACHHS M OOBACHEHUS WHPOpMAllMU, HE MOXET I[0Ka3aTh
MHTEJUICKTYaJIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1a4.



