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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM roly Ha 3acefaHuu Kadeapsl MeTauTypriuu U CTaHAapTH3AIUN

IIporokomor 20 1. Ne

3aB. kadempoii C.M. T'0110BH3HIHE

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rojly Ha 3acefaHuu Kageapsl MeTaTypriuy U CTaHAapTH3AIUN

IIporokomor 20 1. Ne

3aB. kadempoii C.M. T'0110BH3HIH

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTaurypruu U cTaHIapTU3aluu

IIporokomor 20 1. Ne

3aB. kadeapoii C.M. T'onoBu3HUH

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqanuu Kadeapsl MeTarypruu U cTaHAapTU3aluu

IIporokomor 20 1. Ne

3aB. kadeapoii C.M. T'onoBu3HUH




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbio NUCUUIUIMHBI SBISIETCS OBJIAJEHUE CTYACHTaMU HEOOXOAMMBIM U JIOCTATOUYHBIM
ypoBHEM 00MIEPO(hecCHOHATLHBIX KOMIIETCHIIUN B COOTBETCTBUH ¢ TpeboBanusmu ®I'OC BO
no HampaiaeHutro mnoarotoBku 27.03.01 Crangaptuzanuss u Metposiorus. Kpome Toro,
MpernojaBaHie MATEMATHKHU B By3aX UMEET IEJIbIO BEIPAOOTKY Y CTYJICHTOB YMEHUS MPOBOIUTH
MaTeMaTUYeCKUN aHaldu3 MPUKIATHBIX (MHXKEHEPHBIX 3a/Jad) M OBJaJCHHE OCHOBHBIMHU
MaTeMaTUYeCKUMH METOJJaMU HCCIICIOBAHUS U PEIICHUS TaKUX 3a]1a4

Hacrtosmass nmnporpamma oTpakaeT HOBble TpeOOBaHMs, TNPEIbSBIIEMbIE K
MaTeMaTHYeCKOMY OOpa30BaHUIO COBPEMEHHBIX CTYICHTOB. Ee XapakTepusyeT NpuKiIagHas
HAIPaBJIEHHOCTh M OpHUEHTAlUsi HAa OOyYeHHE CTYJEHTOB MCIIOJIb30BAHUIO MATEeMATHYECKUX
METO/IOB IIPH PEIICHUH MPUKIIATHBIX 3a/1a4.

3aa4yu u3y4eHus AUCUUTUIHHBL:

* Pa3BUTHUE JOTMYECKOI0 U AJITOPUTMHUUECKOIO MBIIIIJICHUS;

* OBJIaJICHHE OCHOBHBIMH METOJJaMH UCCIIEIOBAHUS U PEIICHUS MaTeMaTUYECKUX 3a/1a4;

* OBJIQJICHUE OCHOBHBIMHM YHWCJECHHBIMH METOJIAMU MATEMATHUKH W UX MPOCTEHIIMMHU
peanuzanusmu Ha DBM;

* ¢popMHpOBaHKE HABBIKOB pabOTHI ¢ MPHUKIAAHBIME TporpamMmmamu IBM mo o6paboTke
9KCIIEPUMEHTAIBHBIX JAaHHBIX;

* BBIPA0OTKY YMCHHSI CaMOCTOSITCIIBHO pACHIMPATh MATEMATUYCCKUE 3HAHUS W
MPOBOAMTH MATEMATUYECKUI aHAIN3 MPUKIIAIHBIX (MHKEHEPHBIX 3a/1a4)

2 MecTo ITMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOIl MPOrpaMMbl

JucuuiuimHa MaremaTrka BXOAUT B 0a30BYIO YacTh y4eOHOTO IIaHa 00pa3oBaTeIbHOMN
HpOrpaMMBEI.

Jniss  u3ydeHWs  JAMCUUIUIMHBI  HEOOXOAMMBbI — 3HaHHMS  (YMEHUS,  BIIAJICHHSA),
c(OpMHUPOBAHHEIC B PE3yJIbTATE U3yUCHUS TUCITUTUINH/ TIPAKTHK:

HMucuunnuua «MareMmaTtnka» BXOJUT B 0a30Byr0 4vacth Onoka 1 oOpasoBarenbHOU
MIPOTPaAMMBIL.

I/I3quHH€ JUCHUITIIINHBI 633pr€TC§[ Ha 3HaHUAX, YMCHHUAX u HaBBIKax,
c(OpMHUPOBAHHBIX B pe3yiabTaTe MOTy4YeHHUsS CpeaHero (MOJIHOTO) o0IIero oOpa3oBaHHs H, B
MIEPBYIO OYEPE/Th, N3YICHHS JUCIUILTUH «TEOMETPHUS», «aIredpay.

3HaHus (YMEHMUs], BIAJCHUS), TOJYYEHHbIE PU U3YYEHUU NAHHOW TUCIUIUIMHBI OynyT
HEOOXOIUMBI JUIsl U3yUeHUS IUCHUILTNH/TIPAKTHK:

Xumus

Matemaruueckas CTaTUCTUKA B METAJLITYPIUH

dusuka

dusnyeckas XUMH

Merannypruyeckas TeII0TEXHUKA

Teopust 06pabOTKH METAIUIOB JJaBJIEHUEM

[ToaroroBka k ciade u cjaua rocyAapCTBEHHOTO SK3aMeHa

MonenrpoBaHue MPOLECCOB U 0OBEKTOB B METAILTYPTIUH

AHanu3 4ncioBoil uHGopMaru

Nudopmaruka

HauepraTenbHas reoMeTpus U HHXXEHEpHas rpaduka

OCHOBBI TEXHUUECKOI'O PETYIMPOBAHUS

[IpoekTHas nesITeNBHOCTD

O1eHKa COOTBETCTBUSA

[ToaroroBka K 3aIyTe U 3alIUTa BBITYCKHOM KBaJIM(DUKAIIMOHHOW pabOThI



3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AMCHUIJIMHBI (MOYJISI) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHUs

B pesynbrate 0cBOCHHUS TUCIUILINHBI (MOyns) «MareMaTHKay 00y4arouIuiics J0KeH
00J1a/1aTh CIEAYIOUUMHU KOMITETEHIIUSIMU:

CTpyKTypHBIi [Tnanupyemblie pe3yabTaThl 00ydeHUs
JJIEMEHT
KOMIIETEHIINH

OIIK-1 ciocoGHOCTBIO pelIaTh CTaHAAPTHBIE 3aa4l MPOPECCHOHATBHOMN IeITETLHOCTH Ha
OCHOBE MH(OPMALMOHHOI 1 OnbIHorpadudecKorl KyIbTypsl C IPUMEHEHHEM
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH U C Y4€TOM OCHOBHBIX TpeOOBaHUI
nH(pOpMaIMOHHOM 0€30MMacHOCTH

3HaTh OCHOBHBIE ONPE/ICIICHUS U TIOHATHUS, U3y4aeMbIe B paMKax Kypca
MaTE€MaTHUKH;
Ha3bIBaTh UX CTPYKTYPHBIE XapaKTEPUCTHUKU

YmMerb BBIOMPATh HAHOOJIEE MOIXOISIINI METO] PEIICHHUS] MATEMAaTUYECKHX 3a/1a4;
o0cy)1aTh croco0bl 3(h(HEKTUBHOTO PEIICHUS MAaTEMATHYECKUX 3a/1a4;
pacrno3HaBaTh 3Q(HEKTUBHOE peleHrne 0T Hed(P(HEKTUBHOTO;

MPUOOPETaTh CAMOCTOSITEIILHO 3HAHKS B 00JIACTH MAaTEMAaTHKH,

KOPPEKTHO BBIPKATh U apTYMEHTUPOBAHO 00OCHOBBIBATH ITOJIOKEHUS
MaTEeMaTHKU

Bnagets WCII0JIb30BATh MATEMATUUECKUE 3HAHUS HA MEKIMCLUUITIMHAPHOM YPOBHE;
MPAKTUUECKUMU HABbIKAMHU PELICHUS MaTeMaTUYECKHUX 3a/1a4 C
HCMOJIb30BAHUEM MTOJAXOIAIIET0 METO/1a, HABHIKAMU OPUEHTUPOBAHUS B
YCIIOBHUSAX OOHOBJICHUS IIEJICH, COAEePIKaHMUs, TEXHOJIOTUI B yIeOHOMH
JeATEIbHOCTH JJIs1 TOCJIEIYIOLIErO IPOBEACHUS BCEU
MOCIEA0BATEIBHOCTH JACHUCTBUI B OTHOIIEHUH CAMOOPTaHU3alUH U
caMo00pa3oBaHUs




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO6mas Tpya0eMKOCTh AUCIUIUIMHBI cocTaBisieT 10 3adeTHnix equnul; 360 akana. 4acoB, B TOM
qyuce:
— KoHTakTHas padorta — 203,1 akax. 4acos:
—ayauTopHas — 194 akan. yacos;
— BHeaynutopHas — 9,1 akan. yacos
— caMocTosTenbHas pabora — 85,5 aka. yacos;
— MOJTOTOBKA K Kk3ameny — 71,4 akaz. yaca

d)opMa aTTeCTaluu - 3K3aMCH, 3a4CT

AynutopHas ) =
o | xonraktHas pabora E 3 ®dopma TeKyILero
=
5 B aKa/l. yacax o Bu KOHTPOJIS
Paznen/ Tema 3 (B akan. uacax) == A . P Kon
S g ©| caMOCTOSATEeNIFHOM |  ycreBaeMoCTH U
JIMCLIUTIIAHEI 3 [ ., | xommeTeHIUM
O 2 £ paboTs MIPOMEKYTOYHOM
nab. | mpakr. | &3
Tex. 2'S aTTeCTaluH
3aH. | 3aH. QO &
1. Jluneiinas anrebpa




1.1 Marputipl. Ux

CBOMCTBA. JIuHeitHbIe
omepamy € MaTpHUIAMH.
TpaHcnioHHpOBaHHAs

Matpuna. OnpeaenuTenn u
UX cBoiicTBa. Beruucienue
ompeneNnuTenei 2-ro u 3-ro
nopsinka. PaHr MaTpuipl.

[onste MHHOpA u
aJIreOpanvecKoro
JononHeHus. Brrumcienue
OTIpeIeTUTeNs
pasnokeHneM h(s)
3JIEMEHTaM  CTPOKH  WJIH
cTosdna. Brruncienue
onpeaenuTencit

OPOM3BOJIBHOIO  IIOPSIAKA
METOJIOM  3KBHUBAJICHTHBIX
npeobpazoBanuii OOpaTHas

MaTpuia Cucrembl
TUHEHHBIX YpaBHEHHUH.
CoBmecTHbIE u
HECOBMECTHBIE,
onpezenéHHbIe "
HEONpeneIEHHbIE,
OJTHOPOIHEIE u
HEOJHOPOJHBIE  CHUCTEMBI
JIMHENHBIX YpaBHEHHUI.
IIpaBuiio Kpamepa
pe-LIeHust cUCTEM
JIMHEN-HBIX YpaBHEHHUI.
Mar-pudHslii croco®
pelieHus cUcTeM
TUHEHHBIX YpaBHEHHUH.
OKBUBAJICHTHbIE

npeoOpa3oBaHus  MaTPHII
cuctemsl. Meton I'aycca

pereHus cucTeM
JIMHENHBIX ypaBHEHHUI
MPOU3BOJIBHOMN
pa3MEpPHOCTH.

QyHJaMeHTallbHAs CHCTEMA
pELICHHUI.

MOJATOTOBKA K
MPAKTHICCKUM
3aHATHSM:
pabota ¢
JIIEKTPOHHBIMHU
y4eOHUKaMU;
pabota c
KOHCIIEKTOM;
pabota c
00pazoBaTeIbHbIM
noprtajgom MI'TY;
MOJITOTOBKA U
BBITIOJTHEHNE
MHKPOKOHTPOJIbH
oit pa6otsl (MK);
BBITIOJIHEHUE U
MOATOTOBKA K
3amure UJI3

MHUKPOKOHTPOJIbHBIE
paboter (MK)
nposepka 13
samura NJ13
TECTUPOBAHUE Ha
caifte i-exam

OIIK-1

Wroro no pazneny

2. 3JIeMEeHTHI BEKTOPHOM

aJIreOpbl




2.1 CuctemMbl KOOPJIMHAT Ha
NpsSMOM, Ha IUIOCKOCTH U B
MpocTpaHcTBe.  BekTopsl.
JIuneiinble omnepanuMu Hap

IIOJATOTOBKA K

BEKTOPAMHU. [Ipoexmu
MPaKTUIECKUM
BEKTOpa Ha 0Cb.
3AHATHSM:
Hampasnsromue xo-cuaycht
pabota ¢
BekTopa. JlnMHaA BekrTopa.
JIEKTPOHHBIMU
CkaisipHO€  TIPOM3BEICHHE
5 y4eOHUKAMH;
BEKTOPOB M €ro CBOMCTBA. MK
pabota ¢
VciaoBue OpTOrOHANBHOCTH nposepka UJ[3
N KOHCIIEKTOM;
BEKTOPOB. MexaHndeckuii aGota ¢ 3amura M]3 OIIK-1
CMBICII CKaJISIpPHOTO p TECTHPOBaHHE Ha
npousBenieHus. BekTopHoe 00pasOBaTELHEM caiite i-exam
P ) p noptaioM MI'TY;
MIPOU3BE/ICHUE BEKTOPOB M
o MIOJITOTOBKA U
€ro CBOMCTBa. YCIOBHE
BbInoJiHeHue MK
KOJUIMHEapHOCTH BEKTOPOB.
BBINOJIHEHHE U
CMelIaHHOEe NpPOU3BEICHUE
N MOJITOTOBKA K
BEKTOPOB. [ 'eomeTprieckuii
N 3ammte /(3
CMBICII OTIpeNIeNIUTeNeH 2-r0
u 3-ro MOpSJIKA.
IIpunoxeHue BEKTOPHOTO U
CMEIIAaHHOTO MIPOM3BEICHHS
Hroro no pazneny
3. AHanUTHYeCKask TeOMETPHUs
MIOJITOTOBKA K
3.1 YpaBHeHHE JIMHMM Ha MPaKTUIECKUM
IUIOCKOCTH. Paznuunsie 3aHATHIM:
(hopMBl ypaBHEHUI MpsAMOi pabora ¢
Ha IUIOCKOCTH. YTOJI MEXIy JIEKTPOHHBIMU
MPSMBIMHU. YpaBHeHue yueOHUKaMU; MK
IUIOCKOCTH B NIPOCTPAHCTBE. aborta c
poctp P nposepka 13
PaccrosHue oT TOYKHM 10 KOHCIIEKTOM;
3ammra UJ13 OIIK-1
mwiockoctu.  [lpsimas B pabora ¢
TECTHPOBaHHE Ha
MpocTpaHcTBe.  Bzaumuoe o0pazoBaTeIbHbIM o
caute I-eXam
pacIoNoKEHUEe MPSAMBIX U noptaiom MI'TY;
IUIOCKOCTEN B MOJATOTOBKA U
MPOCTPAHCTBE. O6mue BemonHerrne MK
YpaBHEHUS MIPSIMOIA. BBIITOJTHEHUE U
Ilepexox Kk KAHOHUYECKUM. MOJITOTOBKA K
3amute UJ13
HWroro no pazneny
4. KpuBble © TIOBEPXHOCTH
BTOPOTO NOPsIIKa
MOJITOTOBKA K
4.1 KpuBbie 2-ro mopsika: A
MPAaKTUIECKUM
SJUTHTIC, runepOona,
3aHATHIM:
napaboua. TexHnueckue
pabora c
TIPUIOKEHHS
. 3JIEKTPOHHBIMHU
TeOMETPHUYECKHX  CBOWCTB
yueOHUKaMH;
KPHUBBIX. VYpaBHeHue
pabora ¢ nposepka NJ13
MOBEPXHOCTH B OIlK-1
KOHCIIEKTOM; 3ammrta UJ13
MPOCTPAHCTBE,
pabora ¢
IUIMHIPUYECKHE
HOBEPXHOCTH Cdepa 00pa30BaTENbHBIM
p ’ pa, noprtaioM MI'TY;
KOHYC, 3JUTUIICOU I,
BBIITOJTHCHUE U
THNEPOOITOHIBI,
APAGONOMITE! MOJITOTOBKA K
P zamure /(3




Uroro no pazaeny 4 | 4 | 6 |
5. [TocnenoBaTenbHOCTH:
BBEICHHE B MaTeMaTHYECKHUI
aHanu3
5.1 MHoxecTBa, BepxHue u
HIDKHAE TPaHd MHOXECTB.
IlocnenoBaTenbHOCTD.
[Ipenen
MIOCJIeIOBATEILHOCTH.
CgoiicTBa CXOJISIIUXCS
MIOCJIeIOBATEIbHOCTEN. MOATOTOBKA K
OrpaHu4eHHbIC MPaKTHICCKUM
MIOCJIeIOBATEILHOCTH. 3aHATHSM:
Beckoneuno  maible  H pabora ¢
OECKOHEYHO OoupIIne AJIEKTPOHHBIMHU
MI0CJIe/I0BATEIbHOCTH. y4eOHUKAMH;
Uwucno «e». [Ipenen pabota c MK
ymxum. i 1] 10 10 4 KOHCTICKTOM; nposepka 113 OIIK-1
Heomnpenenéunsie pabora ¢
3ammra UJ13

BBIPAYKEHHSL. OcHOBHEIE 00pa3oBaTeIbHBIM
METOJIbI PacKpBITHS nopraizom MI'TY;
HeonpeneIEHHOCTEH. MOATOTOBKA U
3aMedarenbHble  Tpeaesbl. BeInonHenne MK;
Beckoneyno  Mample  H® BBIIIOJTHEHHE H
OECKOHEYHO OosplIne MOJITOTOBKA K
¢yakumu. UMx cpaBHeHue. 3amute /13
HenpepbiBHOCTh  QYHKITHH
B TOYKE H Ha OTpe3Ke.
Knaccugpukanus TOYEK
paspsiBa. OcHoBHEIE
TEOPEMBl O HENPEPHIBHBIX
Ha OTpe3ke QYHKIUSIX.
HWroro no pazneny 10 10 4
6. DneMeHTs! BhIcIIE anreOphl.
Komniekchble uncna

MOJITOTOBKA K
6.1 KommekcHble yncia u MPAKTHIECKUM
ﬂCﬁCTBHﬂ C HHUMU. 3aHATHUAM:
Nzo6paxenne pabota ¢
KOMIUICKCHOTO 4HCla Ha AJIEKTPOHHBIMHU
IUIOCKOCTH.  Monymnb U y4eOHUKaAMH;
APrYMEHT  KOMIUIEKCHOTO| 4 4 42 pabora c nposepka UJ13 OIK-1
gucna.  AnreOpandeckas, ’ KOHCIIEKTOM; 3ammra MJ13
TPUTOHOMETPHUECKAs u pabora ¢
TOKa3aTenbHast ¢dopma 00pa3oBaTeIbHBIM
KOMILIEKCHOT'O 4yucIa. nopranom MI'TY;
CreneHb u KOpEHb BBITIOJTHEHHE H
KOMIUIEKCHOTO YHCIIa. MOATOTOBKA K

3amute 1UJ13
Wroro no pazneny 4 4 4,2
Hroro 3a cemectp 36 36 322 9K3aMeH

7. DneMeHThl (QPYHKIIMOHAIHLHOTO
aHammza.  uddepenuuanbHoe
ucyncieHne (QyHKOUHA  OIHOM
TepEeMEHHON




7.1 DneMeHThl  TEOpUH

(hyHKUMH u
(hyHKIIMOHAIBHOTO
aHau3a. IMpousBoaHas
(dhyHKINHU u
JuddepeHnyal.
leomeTpudeckuii  cMbICT
MIPOU3BOJHON "
muddepeHnuana.
JuddepennupyemMoctsb
¢yakmuun B Touke. CBs3b
MOATOTOBKA K
MEXTY
muddepeHIpyeMocTs | TIPAKTHACCKHM
3aHATHSM:
HEIIPEPbIBHOCTHIO.
pabota ¢
OcHoBHEIE MpaBwia
jdpbepentposanus JIIEKTPOHHBIMHU
p P : . y4eOHUKaMU; nposepka 113
[IpousBogHast CIIOKHOU aGota ¢ sammrra VI3
¢yuk-tmn.  IIpowsBoxHble| 2 8 P OIIK-1
KOHCIIEKTOM,; TECTHPOBaHHE Ha
OCHOBHBIX  3J€MEHTapHbIX o
. pabora ¢ caiire I-exam
¢yakunii.  [IpousBogHas
- Sa1aHHO 00pa3oBaTelbHbIM
Y ’ noprtajgom MI'TY;
HapaMeTpUYECKU.
BBIIIOJIHEHUE U
IIpousBonHas HESIBHO
— P MOATOTOBKA K
i ’ samure NJ3
Jlorapugmuueckoe
muddepeHIupoBaHue.
YpaBHeHUs KacaTelbHOH U
Hopmamu. Teopemsr Depma,
Ponns, Jlarpamxa, Komm.
IIpaBuio Jlommrans
PaCKpPhITUS
HEOTIpeIeIEHHOCTE!.
IIpumenenne B
MPHOTIKEHHBIX
BBIYHMCIICHUSIX.
Hroro mo pazneny 8
8. TIpumenenune
JuddepeHIaIbHOro
VCUHCITCHHS ULt
NpUONIDKEHHBIX BBIYUCICHUH U
ucciIeaoBaHus QyHKIHN
8.1 TIpubnmxénHoe MO/ITOTOBKA K
BBIYHCIICHHE C TOMOIIBIO MPAKTHIECKUM
mupepennmana.  Ycnosus 3aHATUSIM:
MOHOTOHHOCTH  (DYHKIIUH. paboTta ¢
JloxanbHbIit IKCTPEMYM. 3JIEKTPOHHBIMU
Hawubomnpee u y4eOHUKaAMH; MK
HavMeEHbIIEee 3HAYCHUS pabora c
¢yHKIIME ~ Ha  OTpe3ke KOHCIIEKTOM; nposepia /13
y |12 8,2 ’ 3amura M]3 OIIK-1
Bommyknocts  GyHKIME U pabora ¢
TCCTUPOBAHUEC HA
TOYKH neperuoa. 00pa3oBaTENbHBIM S
caifre i-exam
BepTukansHeie acUMNTOTHI noptaiom MI'TY;
rpaduka (GyHKIUU. BBITNIOJTHEHNE U
HaxyioHHBIE ~ aCHMIOTOTEHL MOATOTOBKA K
O6uias cxema 3anmre M3
UCCIIEeOBaHsT (DYHKIUU W MOATOTOBKA U
MOCTpOCHUE TPa(UKOB. BeinosHeHne MK
Hroro mo pazaeny 8,2
9. DyHKIMU HECKOJIBKUX

TNEPEMECHHBIX.




9.1 [TIlomstne ¢yHKOUM
HECKOJBKUX IEePEMEHHBIX.
OneMeHTH TOTOJIOTUH
(OKpecTHOCTB, CBSI3HOC
MHOXECTBO, OTKPBITBIE U
3aMKHYTEIE MHOKECTBa,
00macTs). O6uacth
OIIpeIeNeHNS, npezen,
HETPEPBIBHOCTD u
T PepeHIIUPYyEeMOCTh
GbyHKIMH HECKOJIBKHX
MePEeMEHHBIX. YactHrie
MPOU3BOJHBICE W  TOJHBIA
muddepeHual.
KacarenbHas miockocTs H
HOpMaJib HOBEPXHOCTH.
Juddepenuupoanue
CIIOXKHOI u HESIBHO
3a-J1aHHOH GbyHKIIU
HE-CKOJIbKAX TIePEMEHHBIX.
IIpomnsBomnas o
HampaslieHuo. ['panueHr.
UacTtHpiE TPOW3BOAHBIE U
muddepeHnansl  BEICIINX

MTOPSIIKOB. DKCTpeMyM
byHKIH HECKOJIBKHX
MePEeMEHHBIX.

Heobxonumoe u
JOCTaTOYHOE ycioBue
IKCTpEMyMa.  KBaJpaToB.
VY cnoBHBIH SKCTPEMYM.

Oynknus Jlarpanka.

MOJTOTOBKA K
MPAKTHIECKIM
3aHITHSIM:
pabota c
ANIEKTPOHHBIMHU
yueOHUKAMH;
pabota c
KOHCIIEKTOM;
pabota c
o0pazoBaTeIbHbIM
noprtajgom MI'TY;
MOJTOTOBKA U
BeimonHerne MK
BBITIOJIHEHUE U
MOATOTOBKA K
3amure M]3

MK
nposepka UJ[3
3amuta M]3

OIIK-1

Hroro no pazneny

10. HHurerpanpHOe HCUHCIECHHE
(HeompeneneHHBIH HHTETpad,
OIIpEeENEeHHBIN UHTerpa,
HEeCOOCTBEHHBIH HHTETpad,

KpAaTHbIE HHTETPaJIbl)




10.1 [TepBooOpa3zHasi.
He-onpenenénnsiit
WHTETpajl U €ro CBOICTBA.
HenocpencreenHoe
WHTETPUpPOBaHUE. 3aMeHa
HEPEMEHHON B
HEONpeneIEHHOM
UHTErpae.
WnTe-rpupoBanue o
yactsM. VHTerpupoBaHue
palMoHaIbHBIX IpoOei.
Unrerpuposanue
TPUTOHOMETPUYECKUX
(dyHkumnii. IHTErpHpOBaHme
UppaLMOHANBHBIX
BBIPYKEHHH.
OnpenenéHublii UHTErpal u
ero CBOWCTBA.
I'eomeTpuueckuil cmsIc.
dopmyna
Hsrotona-Jleitbnuna.
OCHOBHEIE METO/IBI
WUHTETPUPOBAHUSI.
IIpunoxenns
OIIPEENEHHOrO UHTETpana;
IUIOIAaAb, [UIMHA  JYTH,
00BEM U NMOBEPXHOCTH TeJa
BpaiieHusi. HecoOcTBeHHBIC
uHTerpanel l-ro u 2-ro
pona.

OOmas cxemMa HOCTPOCHUS
uHTEeTpasioB. J[BOWHOW w
TPOHHOHI HHTETpAIL.
Brruncnenue ux
MOBTOPHBIM
HHTETPUPOBAHIEM. Ux
TEOMETPUYECKU  CMBICIL
IlonsipHBIE KOOPIMHATHI Ha
IUIOCKOCTH.
Hunmuuapuueckue u
cepudecKkue KOOPIWHATHI
B IIPOCTPAHCTBE . 3a-MeHa
MIEPEMEHHOI B JBOWHOM H
TPOIHOM HHTETpAle.
SAxoOuan. SxobmaH  aus
cirydas nepexozaa K
HITUHIPUIECKUM u
cepuieckum
KOOpIMHATaM npu
BBIYHCJIICHUH ZlBOf/’IHle n
TPOHHBIX HHTETrpaJIOB.
Kpusonuneiinsie
uHTerpanel  1-ro u  2-ro
pona, CBA3b MEXKAY HUMMU.
T'eomerpuueckue u
¢dusnyeckue TPUIOKEHHS.
o

IIpumenenue JIBOMHOTO
MHTErpalia JiIsl BHIYUCIICHHS
IUIOIIANH, Macchl.
IIpumenenue TPOMHBIX
HUHTErPaJIOB UL
BBIYHMCIICHUS o00béMma,
MacChl. Mexanndeckue
TIPUIIOXKEHHS KpaTHBIX
HMHTErpajos.

16

16

MOATOTOBKA K
MPaKTHIECKUM
3aHATHSIM:
pabota c 3iek-
TPOHHBIMH
y4eOHUKaMU;
pabota c
KOHCIIEKTOM;
pabota c
00pazoBaTeIbHbIM
noprtajgom MI'TY;
MOJTOTOBKA U
BeINoJiHEHHE MK
BBIIIOJIHEHUE U
MOATOTOBKA K
3amute UJ13

MK
nposepka 13
samura NJ13
TECTUPOBAHUE Ha
caifte i-exam

OIIK-1

Wroro no pazneny

16

16




11. BexTopHBIi aHaNMM3 U
DJIEMEHTBI TCOPUH TOJIS

IIOJATOTOBKA K

MPAKTHICCKUM
3aHATHSM:
paboTac 3iek-
11.1 DneMeHThl TEOopUH TPOHHBIMH
noss. CKaJspHOE ToJie, ero y4eOHUKAMH;
XapaKTePUCTUKH. pabota c MK
BekropHoe mone, pabora,| 2 4 4 6 KOHCIIEKTOM; OIIK-1
cobecenoBaHue
LUPKYJISLHSA, POTOP, MOTOK, pabora ¢
JIABEPTEHIINS, 00pa3oBaTeNbHBIM
CIeIMaTbHbIe BUIBI MOJIEH. noprtajgom MI'TY;
MOJATOTOBKA U
BhINoJiHEHHE MK
MOJIrOTOBKA
K YCTHOMY OIIpOCY
HWroro no pazneny 4 4 6
Hroro 3a cemectp 34 34 38,2 3a4ET
12. YucneHHbie METOJIBI.
OCHOBBI BBIYHCIIUTEIHHOTO
MOJTOTOBKA K
MPAKTHIECKIM
3aHATHSIM:
pabota c 3iek-
12.1 YwucneHHble METOMBIL. TPOHHAIMH
OC-HOBBI y4eOHUKaMU;
3 2 6 2,1 pabota c cobeceoBaHue OIIK-1
BBIYHCITUTEIHHOTO
KOHCIIEKTOM;
JKCIIEPUMEHTA
pabota c
0o0pazoBaTeIbHBIM
noprtajgom MI'TY;
MOATOTOBKA
K YCTHOMY OIIpOCY
HWroro no pazaeny 2 6 2,1

13. JuddepennyansHbie

YpaBHEHHUS




13.1 3apmaum, NPHUBOISIIIKE
K ¢ depeHIanbHbIM
ypaBHeHusiM.  OOmpe U
YacTHBIC pemeHus. 3ajada
Komm.  I'eomerpuueckwmii
CMBICIT

T PepeHIInaIEHOTO
ypaBHeHHs 1-ro mopszaka.
JuddepenimanbHble
ypaBHEHHS c
Pa3IeIsIFOIIIMHCS
He-PEMEHHBIMH.
OnHopoaHBIE
JuddepeHaIbHble
YpaBHEHHUSI. Jluneitasie
JuddepeHaIbHbIe
YpaBHEHHS U YpaBHEHHS
beprymu. VYpaBHeHus B
nonHbIX aAuddepeHimanax.

IIpunoxenus
JudhepeHIaIbHbIX
ypaBHeHU#H 1-ro mopsjaka B
Pa3IMIHBIX obnactsx
HayKH.
JuddepenyansHbie
ypaBHEHHS BBICIITAX
nopsaakoB. 3azaua Komm.
Teopema Komm
CYILECTBOBaHUS u

COUHCTBCHHOCTH PCIICHUA.
TTonsTus JaCcTHOTI'O u

obmero pelIeHusl.
JuddepenyansHble
YpaBHEHHSI, JO-ITyCKAIOIIIe
HOHIKCHUE HOpAIKA.
OnHOpOoHBIE u
HEOIHOPOJHbIE JIMHEHHBIE
muddepeHInaIbHbIC
YpaBHCHUsL BBICILICTIO
MO-psizIKa.

DyHnaMeHTalbHas cUCTEMA
pemennii.  Omnpenenurens
Bponckoro. CrpykTypa
obmero perreHus
JIUHENHBIX u
HEOJHOPOIHBIX JIMHEHHBIX
JudhepeHInaIbHbIX
YpaBHEHHH C TIOCTOSIHHBIMU
ko3¢ duIeHTam.
JInneiinsie
muddepeHInaIbHbIC
yYpaBHEHHUS C IOCTOSIHHBIMHU
ko3 urmenTamu u
paBoif 4acTbIO
CIEHaTEHOTO BHUJIA.
Meron BapHaluu
Jlarpamxa pelieHus
MPOU3BOJIBHBIX
HEOJHOPOJIHEIX JHHEIHBIX
T depeHInaIbHBIX
YpaBHEHHI! C ITOCTOSIHHEIMH
K03 GUIIIEHTaMHL.
Cucremsl JIMHEHHBIX
mudhepeHInaIbHBIX
YpaBHEHHH. CHCTEMBI.
Merox  uckimodeHuss U
Meron Dinepa pelneHus
HOPMAJIbHBIX CHCTEM

MOJTOTOBKA K
MPAKTHIECKIM
3aHSITHSIM:
paboTa c 3iek-
TPOHHBIMHU
yueOHUKAMH;
pabora c
KOHCIIEKTOM;
pabora c
00pa3zoBaTeIbHBIM
nopraizom MI'TY;
MOATOTOBKA U
BhITIOJIHEHHE MK
BBIIIOJTHEHHE H
MOJTOTOBKA K
3ammrte UJ(3

MK
nposepka 13
samura NJ13
TECTUPOBAHUE Ha
caifte i-exam

OIIK-1




Uroro no pazaeny 4 | | 2 |
14. Psanwr (4ucnossie,
(hyHKIIMOHAJIbHBIC, CTCIICHHBIC)
14.1 Yucnossie pspl
Yucnossie PSBL.
CX0MMOCTb U CyMMa psifa.
Heobxonumoe ycloBue
CcXoIUMOCTH. JIeHcTBUSA CO
CXOJSAIUMUCS psanamu.
Hocrarounsie MIPU3HAKA
CXOIUMOCTH  pPAJOB  C
MOJIOKUTEJIbHBIMU YIEHAMU
(npu3HaKK CpaBHEHWUSI,
MOJITOTOBKA K
Janam6Gepa, Korw,

. MIPaKTUYECKUM
HUHTETPAJIbHBIN ). ]
3HaKouepeyIomuecs SATVITHAM:

PEAYIO . pabota c 3iek-
panbl. [pusnak JleiiOHuia
TPOHHBIMU
CXOJIUMOCTH
yueOHUKAMH;
3HAKOUYEPETYIOIINXCSI aGota ¢ MK
PAIOB. VYcaoBHas u P npoBepka NJI3
KOHCIIEKTOM;
a0COIIOTHAS CXOOUMOCTb. 4 2 aGora ¢ 3ammuTa M]3 OIIK-1
OyHKIMOHATBHBIE  PSIbL. P TECTHPOBaHHE Ha
00pa3zoBaTeIbHBIM N
OO0nactp  CXOOUMOCTH U caifre i-exam
. nopraizom MI'TY;
METOABl €€ OmpeeIcHus.
MIOJITOTOBKA U
Crenennsie psapel. Teopema
BbInoHeHne MK
Abens. Pagnyc
BBITIOJIHEHHE U
CXOIUMOCTH  CTENEHHBIX
SIJTOB HuTtepnan TIOZITOTOREA K
p ) vp 3amure M]3
CXOIMMOCTH. CBolicTBa
CTETIEHHBIX PSI0B.
IIpumenenne  cTemeHHBIX
pSAIOB B TIPUOIHKEHHBIX
BBIYHCIICHUSX, B
BBIYUCIICHUN
OnpenenEéHHbIX
HHTETPAJIOB, MPH pPELICHUH
T PepeHIIHATBEHBIX
YpaBHEHHUH.
Wroro no pazneny 4 2
15. 'apmoHuYecKkuii aHanu3
MOJITOTOBKA K
15.1 TpuroHomerpuyeckas MPaKTHYECKUM
cu-cteMa M e CBOWMCTBA. 3aHATHUAM:
Pag  ®ypee, paznoxenue pabora c dek-
¢yukuu B pag dypee. Psg TPOHHBIMH
®yppe mid  YETHBIX U yueOHUKAMH;
HEUYETHBIX GbyHKIMH. 2 2 pabora ¢ nposepka 113 OIK-1
VcmnoBus MOTOYEYHOU KOHCIIEKTOM; 3ammra MJ13
CXOJIMMOCTH U CXOJIUMOCTH pabora c
«B Cpel-HeM» JUIs DSIOB 00pa3oBaTeIbHBIM
®ypse. [Ipumenenue psaos nopraizom MI'TY;
®ypbe B NpUOIMKEHHBIX BBITIOJIHEHHE U
BBIYHUCJIICHUAX. IIOATrOTOBKA K
3ammute /13
Wroro no pazaeny 2 2

16. BeposiTHOCTB:
BEPOSTHOCTEN

TEOpHs




16.1 IIpengmer  Teopun

BEPOSTHOCTEH.
OTHOCHTENbHAsT ~ YacToTa,
3aK0H YCTOHYHBOCTH
OTHOCHUTEIILHBIX 4acToT.
Knaccuueckoe u
TeOMETPHUECKOe
orpeseneHne

BepositHOCcTell. OCHOBHBIE
TEOpPEMBI O BEPOSTHOCTH
CyMMBl U NpPOHM3BEICHHSA

cOOBITHIA. VYcnoBHas
BEPOSTHOCTb. dopmyna
MTOJTHOM BEPOSITHOCTH.
Dopmyna betieca.
dopmyna bepuynmm.
[IpenenbHble TeOpeMbl B
cxeme bepuynmu
(JroxanbHas "
MHTETpabHas TEOpEMBI
Jlamnaca, dbopmyna
IIyaccona).

Hauseposrneiimee 4uncio
MOSIBJICHHH  COOBITHA B
HE3aBHCUMBIX HCIIBITAHUAX.
Cryugaiitsie BEJIM-YMHBI.

JuckpeTHble "
HENIPEPLIBHBIE  BEJIMYHUHBL
Psn pacmpeneneHus.

IInoTHOCTH pacnpeneneHus.
OyHKIHS ~pacnpe-IeneHus

CiIy4aiHOI BEJIMYMHBI.
YuncnoBele XapaKTePUCTHKU
JTIUCKPETHBIX u

HETIPEPBIBHBIX ~ CIy4alHBIX
BEJIMYMH (MaTEeMaTH4eCcKOe

OXKHUaaHue, aucriepcus,
cpeaHee KBaJApaTU4YCCKOC
OTKJIOHCHHUE, Moga u

Me/luaHa, HayajbHbIE W
LEHTpaJIbHbIE ~ MOMEHTHI).
OcHoBHbIE 3aKOHBI
pacripefiefieHuss CIy4aiHbIX
Benu4yuH. MX  4ucioBbie
XapaKTepUCTUKU u
CBOMCTBa. 3aKOH OOJBIIMX
yncen. Teopemsl bepayinim,
YeobbiieBa u JIsny-HoBa.

MOATOTOBKA K
MPAKTHICCKUM
3aHATHSIM:
pabota c 3iek-
TPOHHBIMH
y4eOHUKaMU;
pabota c
KOHCIIEKTOM;
pabota c
00pazoBaTeIbHbIM
noprtajgom MI'TY;
BBIIIOJTHEHHE
MOJTOTOBKA K
3ammte /(3

nposepka 113
3ammra UJ13
TECTUPOBAHUE Ha
caiire i-exam

OIIK-1

Wroro no pazneny

17. CraTHucTHKA:
CTaTHCTUYECKOE OIIEHUBAHHE M
MpoBepKa TUIIOTE3,
CTaTHCTUYECKUE METOIBI

00paboTKH IKCIEPUMEHTATIBHBIX

JAHHBIX




17.1 3anaun
MaTeMaTH4YeCKOi
CTaTUCTHKHU.
CraTucTuueckue
00paboTku
9KCHEPUMEHTAIbHBIX
nNaHHbIX. [eHepanbHas U
BBIOOpOYHAS
COBOKYITHOCTH.
CraTtucTiueckoe
pacripeniesieHie  BBIOOPKH.
Omnupudeckas — QyHKOUS
pacrpenenenus. [loauron u
THUCTOrpaMmMa.
CraTtucruueckas
rapaMeTpoB
pacripeeneHusl.
Breibopounast cpenHss U
TeHepajbHas CpenHss.
I'enepanbHas U
BEIOOpOYHAST ~ AHMCIIEPCHS.
Touynsle U  CMEIIEHHBIE
OICHKH. ACHMMETpHUS H
skcuecc.  JloBepUTEIbHBIE
HUHTEPBAJIBL. OneMeHTHI
TEOpUH KOPPEJISIHH.
VYcnoBHbIE cpenHue.
Koppensanuonnsie
TaOJINIIBL. OTpIicKaHme
apamMeTpoB BHIOOPOYHOTO
YpaBHEHUS NPAMON JMHUU
perpeccun
MOCTPYIIINPOBAHHBIM
JIaHHBIM. Br160pouHsbIii
K03 PUITUEHT KOppPEISIIIUH.
CraTtucTHueckoe
OLICHMBAHUE U TPOBEPKa
CTaTUCTUYCCKHUX THUIIOTE3.
CraTtucTUdecknii KpUTEpHid
MPOBEPKU HYJ1€BOI
runore3bl.  Kpuruueckas
obJsacth u obJsacth
TIPUHATHSA THITOTE3BI.
YpoBeHb 3HAUMMOCTH U
Ha/I&KHOCTh KpUTEpHUS.
MormHocTh KpUTEpHUSL.
Ommbku TIepPBOTO u
BTOPOTO pona npu
MpoBepKe THIIOTE3.
Kputepnii coryacus
IIupcona NIPOBEPKHU
TUIOTE3bl O HOPMAJIbHOM
pacnpeneneHun
TeHepaJIbHOU
COBOKYITHOCTH.

MCTO/JbI

OIICHKa

MOJTOTOBKA K
MPAKTHIECKIM
3aHSITHSIM:
paboTa c 3iek-
TPOHHBIMHU
yueOHUKAMH;
pabora c
KOHCIIEKTOM;
pabora c
00pa3zoBaTeIbHBIM
nopraizom MI'TY;
BBIIIOJTHEHHE
MOATOTOBKA K
3amure UJI3

nposepka 13
samura NJ13
TECTUPOBAHUE Ha
caifte i-exam

OIIK-1

Wroro no pazneny

Uroro 3a cemectp

18

36

15,1

OK3aMCH

Hroro no JUCHUIIIINHE

88

106

85,5

OK3aM€H, 3a4€T

OIIK-1




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JInst  peanu3andy  TPETyCMOTPEHHBIX BHAOB  y4eOHOW pabOTBI B KadecTBe
00pa30BaTEeNbHBIX TEXHOJOTHH B MPENOJaBaHUM TUCHMILIMHBI «MaTeMaTHKay HCIOIb3YIOTCS
TPaAMLMOHHAs  O0pa3oBaTeNbHAs  TEXHOJOTUS W MHPOPMAIMOHHO-KOMMYHUKATHBHBIC
oOpa3oBaTenbHbIe TEXHONOTHU. [Ipu 3TOM puMeHSIOTCS cieayroniie GopMbl yUeOHbBIX 3aHATHIA:
uH(pOpMAIMOHHAS JIEKIHUs, MPEAyCMaTPUBAOIIas MOCIEA0BATEIbHOE H3JI0KEHNE MaTepuana B
JTUCHUTUTMHAPHOM JIOTHKE, TMPAaKTHYECKUE 3aHATHUS, ITOCBSIIEHHBIE OCBOCHUIO KOHKPETHBIX
YMEHHH W HaBBIKOB IO MPEIIOKEHHOMY alTOPUTMY; JECKIHWU-BH3YaJIH3allUU; IPAKTHYECCKUE
3aHATUS B popme npeseHTanuid. [IpakTuueckue 3aHATHS IO U3y4aeMOM TUCIUITMHE IPOBOISATCS
c ucronbp30BanueM | T-mMeTo10B, pabOTHI B KOMaH /1€, HHAUBHUIYAILHOTO 00y4YeHUs

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOI padoThI 00y4Yalommxcst
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIe CPeCTBA IJIA POBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MO1YJIs1)
a) OcHoBHas1 IMTEpaTypa:

1. Ilunaue, B. C. Beicias maremaruka: yueOnuk / B.C. IllumadeB. — Mocksa:
NHO®PA-M, 2017. — 479 c. — (Beiciiee odpa3zoBanue). — Www.dX.doi.org/10.12737/5394. -
ISBN 978-5-16-010072-2. - Texcr: DIIEKTPOHHBIH. - URL:

https://znanium.com/catalog/product/851522 (mata obpamienus: 19.09.2020). — Pexum nocryma:
10 IIOJIITUCKE.

2. Slumenés, JI.T. Beiciast marematuka: yaeOuuk / JL.T. Slumenés. — Mocksa: PUOP:
NHOPA-M, 2013. — 752 c¢. — (Beicmiee o0Opa3oBanme: bakamaBpuat). - [ISBN
978-5-369-01032-7 (PUOP); ISBN 978-5-16-005400-1 (MH®PA-M). - TekcT: 3eKTPOHHBIN. -
URL: https://znanium.com/catalog/product/344777 (nara obpamenus: 19.09.2020). — Pexum
JIOCTYIIa: TI0 MOANKCKE

0) JlonostHuTEIbHAS JIUTEPATYpA:
3. AxmanoBa, 3. C. HeonpeneneHHbIi HMHTErpajg: OT TEOPUH K IPAKTHUKE: ydeOHOe
nocobue / 3. C. AkmanoBa ; MI'TVY. - Marauroropck: MI'TVY, 2015. - 1 3J€KTpOH. OMNT. JTUCK

(CD-ROM). - 3ard. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123
520/1304.pdf&view=true (mata oOpamienus: 14.05.2020). - MakpooObekT. - TekcT:

AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.
4. AxmanoBa, 3. C. DneMeHTbl KOMOMHATOPUKH, CTATUCTUKU U TEOPUHM BEPOSITHOCTEH:
yuebHo-MeTouueckoe mocooue / 3. C. Axmanosa; MI'TY. - Maruuroropck: MI'TVY, 2016. - 1

anekTpoH. omnt. guck (CD-ROM). - 3arm. ¢ Turyn. okpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2411.pdf&show=dcatalogues/1/1130
110/2411.pdf&view=true (mara oo0pamenus: 14.05.2020). - MakpooObekT. - TekcT:

AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.
5. AxkmanoBa, C. B. COopHUK 33124 U yIIPaKHEHUH M0 Kypcy MaTeMaTHYeCKOro aHaIn3a:
npaktukym / C. B. Axmanosa, JI. H. Mansimesa; MI'TY. - Marautoropck: MI'TY, 2018. - 1

anektpoH. onrt. guck (CD-ROM). -  3arm. ¢ Turyn. 9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3514.pdf&show=dcatalogues/1/1514
319/3514.pdf&view=true (mara oOpamenus: 14.05.2020). - Makpooobekr. - TekcT:

AJIEKTPOHHBIN. - CBeleHus TocTynHbI Takke Ha CD-ROM.
6. Auapocenko, O. C. [IpakTukym no TuHeHo# anredpe: yue6Hoe mocodue. Y.


http://www.dx.doi.org/10.12737/5394.%20-%20ISBN%20978-5-16-010072-2
http://www.dx.doi.org/10.12737/5394.%20-%20ISBN%20978-5-16-010072-2
https://znanium.com/catalog/product/851522
https://znanium.com/catalog/product/344777
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2411.pdf&show=dcatalogues/1/1130110/2411.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2411.pdf&show=dcatalogues/1/1130110/2411.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3514.pdf&show=dcatalogues/1/1514319/3514.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3514.pdf&show=dcatalogues/1/1514319/3514.pdf&view=true

1/ O. C. Aunpocenko, T. I'. Ky3una, O. B. IlerpoBa. - Marautoropck: MI'TY, 2014. - 1

snektpon. onr. guck (CD-ROM). - 3Barn. ¢ turym.  o9kpama. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1028.pdf&show=dcatalogues/1/1119
300/1028.pdf&view=true (mara oOpamenus: 14.05.2020). - Makpooobekr. - TekcT:

ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.

7. Anucumos, A. JI. Marpunbl. Onpeaenurenu. CUcTeMbl JTUHEHHBIX aareOpanvecKux
ypaBHeHwii: yaeOHoe nocobue / A. JI. Auucumos, T. A. bonnapenko, I'. A. Kamenesa; MI'TV. -
Maruutoropck: MI'TY, 2017. - 1 snekrpon. ont. auck (CD-ROM). - 3arn. ¢ tuTys. 5KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139
107/3361.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - Tekcr:
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B) MeToauyeckue ykasaHus:
MeTOJII/I‘-IeCKI/Ie YKa3aHud JJ11 CTYACHTOB IIPU ITOATOTOBKE K ITPAKTUYCCKHUM 3aHATHUAM

[IpakTudeckue 3aHATHS TMPEACTABISAIOT COOOW, KaK MPaBWIIO, 3aHATUSA IO PEIICHUIO
Pa3TUYHBIX MPUKIAIHBIX 33]/1a4, 00pa3Ibl KOTOPHIX OBLIN JAHBI HA JISKITHX.

[enn mpakTHYECKUX 3aHATUMN:

(] cHCTEMaTU3UPOBATh, 3aKPETIUTH U YIITYOUTh 3HAHUS TEOPETUIECKOTO XapaKTepa;

[] HayuyuThCS TpPHEMaM pPEIICHUs MPAKTHYECKHX 3a7ad, CIOCOOCTBOBATH OBIIAJICHUIO
HaBBIKAMH U YMEHUSIMH BBITTOJTHEHUS PACUETOB, TpapMUeCKUX U IPYTUX BUIOB
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3aJaHUi;
(] Hay4nuThCs pabOTaTh C KHUTOM, MTOJIH30BaThCS CIIPABOYHON M HAYYHOH JINTEPATypOii;
) chopMuUpOBaTH YMEHUE YUUTHCS CAMOCTOSTEIHHO.

Huxe npencraBieH alropuT™ JAeSITENbHOCTH CTYAEHTOB Ha IPAKTUYECKOM 3aHSTHH.

BbInmonHuTe MHUKPOKOHTPOJIBbHYIO pPabOTy, MO TeMe, H3YYE€HHOH Ha NpeablaylieM
NPAaKTUYECKOM 3aHATHUH (3a/1aHUE JJI1 MUKPOKOHTPOJIBHON pabOoThI HOTYYHUTE Y IPENoIaBaTerIs).

ITonroToBbTECHh K MPOBEPKE JOMAIIHETO 3a/1aHHSL.

3anuuuTe TeMy NPaKTUYECKOTO 3aHSTHSL.

[TonroroBbTech K (PPOHTATLHOMY YCTHOMY 3aKPEIJICHUIO M3YYEHHOTO TEOPETHYECKOTO
MaTepuaga: MOBTOPUTE TEOPETHYECKUH Marepuan IO TeMe, HCIOJIb3ysl KOHCHEKT M (MJIN)
y4eOHUK; BBIMUIINTE BCE HEOOXOAUMBIE (POPMYIIBI M3 KOHCIEKTa (MM yueOHMKA); OTBEThTE Ha
BOIIPOCHI IIPENoJaBaTesl.

W3yuuTe 3amauu 1Mo TeMe MPaKTHUECKOTo 3aHATHA, pa3oOpaHHble B yyeOHuke Pemmre
3ajjayy 1o oOpasily, MpeIoKEeHHOMY Ha JIEKUUHM (WIM y4eOHHKE) C MOMOLIbIO CIIEAYIOIIEro
QITOPUTMA: OOCYAUTE YCIIOBHE 3aJaud, COCTaBbTE IUIAH PELICHUS 3ala4d I0J PYKOBOJICTBOM
IpernoJiaBaTessi, CaMOCTOSATENILHO PEIINTE IPEUIOKEHHYIO 3a/1auy (Y TOCKH).

CaMocCTOATENbHO pelnTe 3aayd [0 HOBOM TeMe (KOJIMYECTBO 337ay, HEOOXOJIUMBIX
BBINOJIHUTh CaMOCTOSITEIbHO, JIOJKHO OBbITh KpaTHO KOJUYECTBY 3ajlau, PEIIEHHBIX BMECTE C
IIPETOAABaTEIIEM).

3anuiuTe 3aJaHue JUIs  CaMOCTOSATEJIBHOTO pelleHus JoMa (KOJUYecTBO 3ajad,
HEOOXOJUMBIX JJI JOMAIIHEro BBIMOJIHEHUS JOJDKHO COBIAAAaTh C KOJUYECTBOM 3ajady,
PELICHHBIX B IPOLIECCE 3aHATHUA).

Kpatko noBropute MaTepuai, OTHOCSIIUNACA K TaHHOMY ITPaKTUYECKOMY 3aHSITHIO.

Metoanyeckre yka3aHus Il CTYICHTOB JIJIsl CAMOCTOSITEIIbHOU pabOThI
(npu Bemmonnenuu NJ13)

Anroput™ BeinosHeHus M3 no nucuunnune «MatemaTuka

1. Tonyunre 3amanue aus MJI3 y npernoaaBarens (MM 3aiiuTe Ha 0Opa3oBaTEIbHBIN
nopran MI'TVY).

2. IloBTopuTte Teoperndecknuii marepuan mo teme MJI3, ucmonp3ys KOHCIIEKTHI JICKIHH,
y4eOHO-METOIUUECKYIO JTUTEPATYPY, PEKOMEHOBAHHYIO MPENO/IaBaTEIeM.

3. M3yunte mpumMepsl, pa3oOpaHHbIe Ha JICKIIMOHHBIX U MMPAKTHYECKUX 3aHITHSX.

4. Beinonaure JIKP no npeuiaraemoii TeMe, HOArOTOBBTE K 3aILUTE.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypchl:

IIporpamMmmHoe oGecrieueHue

Haumenoranue [10 Ne noroeopa CpoK JIeHCTBYS JIUIICH3UH
7Z1p ¢B000IHO pacupocTpanseMmoe I1O 0eccpoyHO

FAR Manager cB000THO pactpoctpansemoe [10 0EeCCPOUIHO

MS Windows K-171-09 ot 18.10.2009 GeccpoHO
7(benopenk)

MS Office

2007(Benoperx) K-171-09 ot 18.10.2009 0eccpoyHo




IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

HassaHue xypca CchlUIKa

OneKkTpoHHass 0aza MEepUOAMYECKUX H3JaHUN

East View Information Services, OO0 «MUBUC» https://dlib.eastview.com/

HammmonansHas
uHpopMaonHo-aHanuTuueckas cucrema —|URL: https://elibrary.ru/project risc.asp
Poccuiickuii MHAEKC HAYYHOTO IIUTHPOBAHHSA

[Touckosas cucrema Axagemus Google (Google

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

Nudopmannonnas cucremMa - EnuHOe OKHO

URL: http://window.edu.ru/
JIOCTyna K HHGOPMAIMOHHBIM pecypcam

Poccuiickass T'ocymapcTBennas — OuOIHOTEKA.

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

DneKkTpoHHbIE pecypchl onbmmoreku MI'TY um.

http://magtu.ru:8085/marcweb2/Default.asp
I'."1. HocoBa

YHuBepcuterckas HHPpOpPMAIMOHHAS CHUCTEMa

POCCHS https://uisrussia.msu.ru

MexynaponHas 6a3a CIipaBOYHBIX M3JaHUN TIO

9 i http://www.springer.com/references
BCEM oTpacisM 3Hanumii SpringerReference

MexnynaponHas pedepaTtuBHas 0a3a JaHHBIX

10 YUCTOM U NpHKIagHoi mateMaruke ZbMATH http://zbmath.org/

ApxMB HaydHbIX >KypHajoB «HanuoHanpHBbIM
3IIEKTPOHHO-MH(POPMAMOHHBIA  KoHIopimyM» [https://archive.neicon.ru/xmlui/
(HIT HOMKOH)

OtkpsiToe oOpa3oBanue https://openedu.ru/
Jlektopuym https://www.lektorium.tv/
Wurepuer-TectupoBanue https://i-exam.ru/
HOY Untynr https://intuit.ru/
VYuuBepcapuym https://universarium.org/
9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIHHBI (MO1YJIs1)

MaTepHaano-TeXHqucxoe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://www.springer.com/references
http://zbmath.org/
https://archive.neicon.ru/xmlui/
https://openedu.ru/
https://www.lektorium.tv/
https://i-exam.ru/
https://intuit.ru/
https://universarium.org/

Y4eOHble ayAUTOpUH TSI TIPOBEACHUS 3aHATHIA JIEKIIMOHHOTO TUMA: MYJIbTUMEIHITHBIE
CpEIICTBA XpaHEHUs, IepeIayul U MpeAcTaBieHus: uHpopmanuu

VY4yeOHble ayAUTOPUM JUIsl TPOBEACHUS MPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
VHAMBUAYaJIbHBIX KOHCYJIbTALIMH, TEKYIIIETO KOHTPOJISI U IPOMEXKYTOUHOM aTTECTALIUU:

MYJIbTUMEIUHHBIE CPEACTBA XPaHEHMUs, IEpelau U NPeICTaBICHUS UHPOPMALUU

Harnsannasie Mmatepuains:

* y4yeOHbIe KapThl: METOAbl MHTETPUPOBAHUS, MHTETPAJbl, COAEpKAIUe KBaJpaTHBINA
TPEXWJeH, HWHTETPalbl OT  pPANUOHAIBHBIX  (YHKUWH, HMHTETpajbl,  CO-JAepKaliue
TPUTOHOMETPUYECKHE M TIOKa3aTelibHble (YHKLIUH, HECOOCTBEHHBIE HWHTErpasibl, (YHKIHUU
HECKOJIbKUX  TEPEeMEHHBIX, Au(depeHnnanbHoe  UCUUCIeHHWEe  (QYHKIMHM  HECKOJIBKHX
NEPEMEHHBIX, 33/1a4a 0 Macce (PUrypbl, KPUBOJIMHEHHBIN UHTETPaJl 10 AJIHHE AYTH, IIPHUIOKEHUS
UHTErpajioB Mo (urype B reoMeTpuH, NPUIIOKEHHUS HHTErpajioB MO (UIype B MEXaHUKE,
CKalsgpHoe Tmone, aupdepeHIraNbHble YPAaBHEHUS BBICIIMX IOPSAIKOB, JOMYCKAIOIIMX
IOHMKEHUE MOpAKa, JIUHEHHbIE 0JHOPOIHbIE TU(hepeHIMaIbHbIE YPaBHEHHUS N-TO MOpsaKa ¢
MOCTOSIHHBIMUA  KO3()(UIIMEHTaMH, YHUCIOBBIE PAIbI, YUCIOBBIE PSABI C IOJIOKUTEIbHBIMU
YJeHaMH, pa3jiokeHue (QyHKIMH B  CTEEHHOW  psja, pas3jiokeHue  (QyHKIUM B
TPUTOHOMETPUYECKUH PALL;

* CIpaBOYHbIC TAOJIMIBL: INPOM3BOJHAS, €€ CMBICH U MNpaBwia JUudepeHUPOBaHNUS;
NPOM3BOJHBIC O3JEMEHTAPHBIX (YHKIMIA; HWHTErpalibl 3JIEMEHTAPHBIX (QYHKIUH, Tpeaessl,
pacKphITHE HEONpEAETICHHOCTEH, nccieoBaHue (PyHKIMI Ha HENPEephIBHOCTh, HENIPEPHIBHOCTh
(YHKINU ¥ TOYKH pa3pbiBa, KOMIICKCHBIE YHCIIa, 3HAUSCHHS TPUTOHOMETPUIECKUX (DYHKIIHIA;

* CTEHJbl: JBOWHOM WHTErpajg, TPOMHOHW WHTErpaj, BEKTOPHOE IIOJIE, BHJIBI
Qg epeHInaIbHbIX YPaBHEHNH, KypC MaTEMaTHKH CPEIHEH IIKOJIbI; THHEHHBIC HEOJHOPOIHBIC
muddepeHMaIbHble  ypaBHEHUS N-rO  MOpsAKa C IOCTOSHHBIMM — KO3((UIMEeHTa-MH,
3HAKONEPEMEHHBIE psAbl, (YHKIMOHAJBHBIC PAIBI, CTENEHHBIE psabl, AuddepeHInanIbHbIe
YPaBHEHHUs IIEPBOTO MOPsIIKa,

* ICYaTHBIN pa3AaTOUHbIN MaTepual (3aJaHus Ui KOHTPOJIbHBIX padoT);

* y4eOHUKU U Y4eOHBIE TOCOOUS.

[Tomemiennst [UIsI  CaMOCTOSITENIFHOW ~ pabOTBl  OOYdYaIOMIMXCS:  MEPCOHATBHBIE
kommbioTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B BICKTPOHHYIO
nH()OPMaAIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCUTETA

[Tomemenne s XxpaHeHus U MPOUIAKTHYECKOTOo OOCTYXKUBaHUS  Y4eOHOTO
000pyIOBaHUS: CTEIIAXKH JJISI XpaHEHUsI Y4eOHO-HATJIAIHBIX ITOCOOH 1 yueOHO-METOUIECKOM
JIOKyMEHTauu



[Ipunoxenue 1

YueOHO-MeToANYeCKOe 00eCIIeYeHUE CaMOCTOATEIIbHON Pab0oThl 00yUJaIOIIUXCs

I[Io mucuumummbee  «Marematuka»  OpPEeLyCMOTpPEHA  ayAMTOpHas W BHEAyJAUTOpHas
camocTosTelbHas paboTa 00yJarommxcs.

AyIuTOpHAas caMOCTOsITeNIbHAsE padoTa CTY/ICHTOB HA MPAKTUUYECKUX 3aHATHIX OCYIIECTBISETCS
MO/l KOHTPOJEM IMpenojaBaTesis B BHUAE PEIICHUS MaTeMaTHYEeCKHX 3a]ad W BBIIOJHEHUS
MUKPOKOHTPOJIBHBIX pad0OT, KOTOPBIC OMPEACISeT MPEro aBaTeib IS CTYACHTOB.
BueaynutopHas ~ camocTosATenbHas ~— paboTa  OCYIIECTBISETCS B BHJIE  YTCHHS
y4eOHO-METOIMYECKOM INTepaTyphbl, KOHCIIEKTOB JIGKLIUH, YIEKTPOHHBIX YU€OHUKOB; pPaOOTHI C
00pa3oBaTebHBIM OPTAIIOM YHUBEPCUTETA; BHIIOTHEHHS MHAUBUAYAIbHBIX JTOMAIIHUX 3a/laHUI
C KOHCYJbTaWsAMHU TIPCTIOAaBATCIIA, HOIIFOTOBKOfl K 3alUTC HWHIAWBHUAYAJIBbHBIX JOMAIIHUX
3aJJaHUH, BHIIIOJIHEHUS U MOATOTOBKOM K 3amuTe pedepara, Ipe3eHTaluHU.

[Ipumepsl BapuaHTOB MHAUBUIYAIbHBIX JOMAIIHUX 33IaHUI

«Matpunpbl, onpenenurenau. CucreMbl JHHEHHBIX ajJiredpanyecKux ypaBHeHH D)

-1 4 1 0
) =2 f 9> -1 2
1. HaWtn onpegenurens < g8 6 a3 AsYyms cnocobamu: pasno-
W g P o
XEHUEM MO SNEMEHTaM CTPOKM UMK cToNGLa; NOHWKEHWEM NOoPAAKA.

2. PewuTb MaTtpuuHoe ypasHernne C2X = A— B+ E , ecnw ussecrHo,

-1 0) i R )\ ERE
YTO A= B = ,C = .
(53 o2 7 0 ~1 q

-9 -2 1
3. Haiitn obpaTHyo Marpuuy K marpuue |—6 —8 —2| u cpenats
-9 4 3
nposepxy.
x+4y+z=
4. PewunTb cUCTEeMY { x — 2y + 3z = —4, Tpems cnocobamu: no hopmy-
xX+y—z=-2
nam Kpamepa, maTtpuyHbiM MeToaoM ¥ meTogom Maycca.
2x,+2x, +x;+2x, =2,
X, +3x, +x,+5x, =3,
5. Asnsercs nu cucrema X, —x, —3x, =—1, cosmecTHON? Ec-
3x,+5x, +2x, +7x, =5,
(4x;, +8x, +3x; +12x, =8

nn OHa COBMECTHAa, TO HaiiTh ee pelleHwe meTogom Maycca w cae-
nare NpoBepkKy

, —2x 4+ x, +3x, —x, + x5 =0,
6. [Ans ogHOPOJHOWN CNCTEME! 2x, —3x, +5x, —6x, +x;, =0, HaAa™™
123:, —5x, +13x, —13x, +3x, =0
chyHOaMEeHTaNbHYIO CUCTEMY PeLUeHWil, ecCnun OHa CyLecTeyeT.

DJIeMeHTBI BeKTOPHOH aJredpbl



Bapuaur | 7. YIpoCTHTH BBIPAKCHHE:
5 lx(j+k)—1x(: +k)+kx(i+j+k)

L. Mauet sextopst @ = (Ii-1;2), & = (2:2;-1). Haitmn s B IpeyrotRRe
ik e _‘( y sepummamu A(1:-1:2), B(5:-6:4), C(13;-1)  matimu mmuy
AR SRl 0 G5 d=23d-3¢; yron wMexny BbICOTH, ONYIIEHHO 13 BepumaE B Ha cropory AC.
BEKTOpamH amn d.l’[ponepm. KOILTHHEAPHE! J1¥ BEKTODb!
bud. . 9. Cuna F=2i-4j+5k npunoxena k Touke A(4:-2;3).
2 T wmme s A=Al ER(TE i Sy e o S
¢=(22-1); d=(37-7). Onpenemurs pasioxere
BexTopa @ mo Gasucy b,¢,d . ,IOBexmpcnepném}'nlpenxnelﬂopauauE yron

’

Mexay @ u b pasen 30°. 3nas, wro |d|= 6,|b| 3|c|

3. [lauml sasa Bextopa: d=(3-L5), =(l.2,—3) Haita
BLIMHCAHTH GBE .

BEKTOP X NPH YCHOBHH, YTO OH MEpPHEHIUKyApen ock OZ

H YIOBIETBOPAET yCIOBHM: Xd =9, Xb =—4. : ] 11. Tipo B
o oSN . I;411(31 -213(4,2,1).c( 3J,6),D(02—3) s O1HOM
TOCTPOCHHOTO Ha BEKTOPAX @ = 2+ Al u b=m-2i, e :
’"'z" CHHHHYHBIC BEKTOPEL, YTOJ MEKY KOTOPHIMH lzBmmno&mmpamn C BEPIMHAMH B TOYKaxX
e A(:11).B(202).C(2:2:2). D(3:4-3) n ee mucory,

¥ ’ | OIymeHHYIo 13 Bepmiusl D Ha rpars ABC.
5. Bektopbi @,b,C yAOBICTBOPAIOT YCHOBHIO: @ +5 + 8 = =0.,

Yemy pasHa cymma ab+bc+ca eciu |&1=l ﬂ-4
lej=2.

e

6. Mamet  sextopw  G=3 -6j-k, b=i+4)-5k,
€ =37 -4j +12k . Bugncants np, (@ +5).

AHaIuTHYECKAas TeoMeTpus

TlociemoBaTeIbHOCTH: BBEACHHUE B MATEMaTHUYSCKUN aHAIIN3
2x° +x° +5 im x> —3x-2 im «/x+ —2 - im 1-cos4x
xom 33 —x+1 | xol x2—x—2 " o3 [x_p_1 0 2X-tgx

Haittu nipenens gynxmmii: lim



[o2 7 (2x-1Y)" £
lim x-( X2 +1—x); lim (%j ; lim (1—4x) 3 7; im In(1+ 2x) .
X—>+0 X—>00 + B E—

x—0 x—0 e3x -1
I/ICCJIG,I[OBaTB Ha HEMPCPBIBHOCTD, HaWTH TOYKU pas3pbiBa, COCIaTh YEPTECK:
X+4, x<-1,

y:4g; y=4x*+2, -1<x<1,
2%, x>1.

JieMeHTHl QYHKIHOHAIBHOTO aHANu3a. [AnddepennuanbHoe ucuncienne yHKuum oQHOM

nepeMeHHOH
Haiinure mpousBoaHbIe (YHKIIHMA:
- 2 _cosx 1 .
a) y=+x2+1+3¥x%+ _i=2x) 0) y=3" e+ ——
4x tg2x
02
B) y=x""%; r) Iny—xy=x>.

Hainure nuddepenumnan GyHkuuu - ctg*3x + /arctg% .
Hanumure ypaBHeHHE KacaTeNbHON U HOPMaJU K KPUBOU Y = 8-4/x—20 B TOUKE X, =16 -

5/,,2
Brraucnute npubnmxenno y = VX mpu x = 1,03.
. arcsin (2x - 4)
Beruncnure npenen no npasuity Jlonurans lim ————.
X—>2 X -4
«IIpumenenue nudpdepeHUINATHLHOI0 HUCUYUCIEHUS IJs1 NPUOJMAKEHHBIX BbLIYMCIEHUH H
HCCJIeOBAHUS (PYHKIIUN»

d
Haitgure d_y 110 oTpe/eNeH o oT GyHKImn Y =€,
X

Haiitu mpon3BoaHbIe (YHKITHIA:
2X+1 ctgi 5/ 2
=43 %, y=(ax+5"; y?—x*+10yx=0.
X
Haiitu nuddepennnan pynkumn:

y=e"" 4 [x.sin?3x; y=

y=In tgngarcsin4 5X.

Haiitn mpon3BoIHBIE IEPBOTO ¥ BTOPOTO MOPSIKOB:
X =arcsin t,
y =In(1-t?).
2

Haiigure d—zl oT pyHkmmu Yy =Xx"-In* x.
X

HaiiTi ypaBHeHMS KacaTelbHBIX K Tapabone Y =X’ —4X+6 B TOUKaX, OPIMHATHEI KOTOPBIX
paBHBI 3.

Haiitn HauGonbliee 1 HamMeHbiuee 3HaucHnst Gpyakumn Y =2X+6-3R/(Xx+3)° na orpeske
-4, -2].
Haiiti uHTepBaiibl BO3pacTanus, yObIBaHHs, SKCTPEMYM ()YHKIIHMN
2%’
X243
Haiiti acumntotsl rpaduka GyHKIUU

X3

X% +1
HaiiTi uHTEpBaIbl BBITYKIOCTH, TOYKH reperuda rpaduka GyHkimm

XZ

y:

y=X-e"



[IpoBecTu monmHoOe MccaeoBaHue GYHKLIUU U TOCTPOUTH rpaduk

X2

y= 5
1-x
3.]'[eMeHTLI BLICIHeﬁ aJIl"eﬁpbl KOMIIJIEKCHBIC YHUCJIa

1. BuNOERATY yKazauNEe AehOTEM, AOTAAME DOSYAAYATM ¥ A2
reQpaxueonoll fopuer s P

y P 4230

Jed
2. ::odwmﬁu:m;mﬂmmmnm
= ~3}
Y
fa..a' o
8. Buwicanm: a) (&),
6) 50¢ anavenn mopwn v,

é, Pemrrd
8 x% vx* 43 =0, x€C,

0) (vu)z WY 17 R A x,y¢ R,
4 YCROBIHMN !
.'{/I‘m Z/ ®
TR e

6. Rowasars gopuysy Shmeps MR € = "T_"
DYHKIUN HECKOJIbKHX NIePeMEHHbIX. JJIeMEHThI TONOJIOTHHU
In(x*y)

Jy=x

1. HaliTi u moctpouts 001acTh onpeneneHus GyHKuun z =

2. HaiiTu yacTHbIe IpOU3BOAHBIE PYHKIIMU 7 = X-arctg y
1+x
3. HaiiTu npou3BOIHYIO CIIOKHON QYyHKIMH Z = x2 y— y2x ,Tae X=Ucosv; y=u sinv,
0z
4. Haiftu mpon3BOIHBIC o u E HesBHON Gynkuun e’ —x’ysin xyz=0.
X

5.HaiiTi skcTpeMyM QyHKIMM JBYX HepeMeHHbIX Z =4(X—Y)— X’ —y?.
HMHuTerpajbHoe ucUncjieHue
Haiitn Heonpeae€HHbIE MHTETPAIbL:

X% +5X — /X +2
J
x°

dx, 6) _[Sln(3X+1)dX B) ISII‘] xe“**dx, r) Iﬂdx,

a)
X°+4x+5

— = __dx, e Ixsm(Zx)dx x) I xarcsin xdx , 3) j ) -[(x

\/_+2
‘{/_+1

3x-4
)
J‘\/x2—6x+1
J~ cosXx+1
sin X+COSX—2

dx, M) J'sin“2xcos3 2xdx , ) jcos2 xsin * xdx , o) j

)J.—dx

1. HaI/ITI/I onpeﬂeneHHHe I/IHTel"paJ'II)I'
7l2

a) J‘«/sm X cos xdx , 0) J- B) -:[z((JerdX r) Ix In xdx ,

2 X(In x+1) ’
zl4 2 d
e
5 cosx(1+cosx) 0 4/(8- )(2)3

2. HaiiTn HecoOCTBEHHBIE HUHTCETpAJIbl:

T dx T odx © dx
a |- ,0) |[——,B) |—— .
) -[xz ) ;[0x2+4x+10 ) _jx2—3x+2



3. Haiitu nnomaap o05IacTH, 3aJaHHON JHWHUSMU B JEKapTOBOH CHCTEME KOOpIUHAT:
y=x"-1,y=2x+2.
4. HaiTu yIMHY KPUBOM, 3aJIaHHON YPaBHCHHUSIMMU:

4(2cost —cos 2t)
a =|nX,\/§SXS\/l5,6 = . ) ,
)y )y {4(23|nt—sm 2t)
5. Haiitu 06BEM Telta 06pa30BaHHOrO BpalieHneM 061actd Y = X°, y = +/X Bokpyr ocu OX .

6. HaiiTu KpuBOJIMHEHHbIE HHTErPAJIBI IO KPUBBIM L, 3aJaHHBIM B IEKApPTOBBIX WJIN MOJIIPHBIX
KOOpJMHATAX:

a) jydI,L:y:x3,0£x£1,6) J'zdl,L:x=tcost,y=tsint,z=t,0§t§2,
L L

j x> +y?dl,L:r=acosgp, 0<x<1
B) L .
1. Haiitu  nBoiiHOW  wmHTerpan mo  obmactu D,  orpaHuueHHON — JTUHHUAMU:
H(X—Zy)dxdy, D:x=0,y=2x*,x+y=3.

D

4 X
2. M3MeHHTbH NOPSIO0K MHTETPUPOBAHHS: I dx I f(x,y)dy.

2 1/x
1

y
3. [TepeiiT K MOJAAPHBIM KOOPAUHATAM U BBIYUCIIUTH: '[ydy j dx .
0 1-/1-y?

4. Haiitu TpoitHO#i MHTErpal no Teny 7, OorpaHn4eHHOMY ITOBEPXHOCTSIMH
2

m(XZ—Z)dxdydz,T:X=0,y=0,X=1,X+y=2,Z=0,Z=X2+y?'
T

S. Haittu 00BEM 51 TUTOIIA/Tb MMOBEPXHOCTH Tena:
2

T={(x,y,z):x20,2x+3y£12,0£zgy7},

6. HaiiTu eHTp Macc OTHOPOAHOIO TENa, OTPAHUYEHHOTO TOBEPXHOCTAMHU:

y=4,x>+2° =4y.

auQpdepeHHATbHbIC YPABHEHUA

1. Haiitn oOmmii mHTerpan uiau ooduiee perieHue IU(QepeHINaIbHOr0 ypaBHEHHsI MEPBOTO
nopsijka (B mpuMepax T), 1) pemuTsb 3aaauy Komim):

a) V4—x2y +xy? +x=0, 6) 20xdx—3ydy =3x?ydy —5xy’dx, B) Yy = 4 ;;nys_xfly
'~ yCcos X = sin 2x "4y =xy?
N ’ Xy Ey=xyt o deX_L”dy:o_
y(0) =1 y(@) =1 X X

2. Haiitu o61ee pemenue quddepeHnaabHoro ypaBHEHU:

a) Y'xXInx=y" 6) @+x?)y"+2xy’ =12x>.

y"' =2sin®ycosy
T, .
Y(l)ZE, y@®=1

4. Haiitu obuiee pemenue nuddepeHInanbHOro ypaBHeHuUs (B mpUMepe J) peluTh 3ajady
Komm):

a) y'"'—4y"+5y' =6x*+2x-5,0) y"'+2y" -3y’ = (8x+6)e",

B) y'—4y' +4y=e(cosx+3sin x),r) y" —64y =128c0s8x —64e™,
{ y"+y=1/sin x

n)

3. Haittu pemenne 3agaun Komm:

y(z12)=1,y'(x12) =712



Pemuts 1Y 1-ro nmopsiaka
1 ydx + (2x — y*)dy = 0.

2 ny?
3dx+ y 43X

2. y’? y

dy = 0.

L+ 07 )dx+ 0 (1= X)dy =0,
3. y
4, Y -9x%y = (¢ +x2)y % y(0) = 0.
5 (y? + xy*)dx + (x* — yx*)dy = 0.
Psanpr.
nz_zl n2 +n-2

1. Jloka3aTb CXOAMMOCTb U HAITH CyMMY psizia
2. I/ICCJIG):[OBaTL Ha CXOJUMOCTD PSbL:

= nl(2n + 1)1 - o\ 20
N

n= n=1 n=1

) Z; (3n +1)./In(n+5) '

3. UccaenoBath psjibl Ha a0CONIOTHYIO M YCIOBHYIO CXOJUMOCTb!

2 Zsm n\/_ i -1)" Z( -D"@2n+1)

“nih(n+1) ~ ~ %<  3n+2
=1)"
4. Haiitu cymmy psma ¢ TouHoctsio 10 0.001.
yMMYP le 4"(2n +1)

5. Haiiti 0611aCTh CXOAMMOCTH CTEIIEHHOTO Psija:
2 (-D)"2" (x+1)" 4" (x-3)*" (-1)" (x+2)2n+1
a ,0 .
) nzzll 3n+2 )Z_: v2n+1 B) Z n?

6. Paznoxutes Qpynkumto B psig Telinopa mo creneHsmM X :
a) 3+e7)* ,6) 7/(12+x-x)*,B) In(1—x—20x?%).
7. quncnmb uHTerpaJ ¢ ToyHocThio 70 0.001:

0 [t

8. Haiitn npubnmk€nno pemenue 3aaauu Ko B Buse otpeska psaaa Teitnopa o crenensm
yn — X2 + y2
y(0)=0,y'(0)=1

0.2
0) jsin( 25x7)dx .
0

X C 4eTbIpbMs HEHYJEeBBIMU KO3 puLimeHTamu: {

«["apMOHUYeCKHI aHAJIHN3)»

1. Paznoxuts B psin @ypbe PyHKINIO, TEPUOINYECKYIO C IEPUOAOM 277 , 33JJAHHYIO HA OTPE3Ke

X+7m,—7r<X<0

7, 0<x<r&
2. Paznoxuts B psa Pypre GyHKUNIO, NEPUOTUYECKYIO C TIEPHOJIOM 4 , 3alaHHYIO Ha OTpe3Ke
y x*,-2<x<0

[-2,2] bopmymnoit f(x)_{ . Ocx<2

3. Pa3noxuTh a) B psii MO KOCHHYcaM U 0) B psJ 10 cuHycaM (YHKIMIO, 33IaHHYI0 Ha OTpE3Ke
X, 0<x<1

[0,3] popmymoit f(X) = 3-x

2

[-7, 7] dopmymnoit f(X) =

, 1<x<3



BepossiTHOCTH: TeOpUA BEPOATHOCTEH

«CrnyuyaiiHble COOBITHS

3ananue 1.

OnbIT — U3BJICUEHHE JIETANIU U3 SIIMKA, B KOTOPOM HaXOJATCs u3aenus Tpex coptoB. CoObIThsA: A
— «U3BJIEYEHA JIeTallb [IEPBOro copTay; B — «u3BnedyeHa aeranbs BToporo copray; C — «u3BiieyeHa
JeTallb TPEThEro copTay. UTo mpeacTaBisioT codoit coorituss A+ B, A+C, AC, AB+C?
3ananue 2.

["apaepoOuruiia Bel1aa OJHOBPEMEHHO HOMEPKHU YEThIPEM JIMIAaM, CAABIIKMM B rapiepo0 CBOU
nuisnel. [Tocne aToro oHa nepemnyrana Bce IIISANBL UM MOBECHIAa UX Hayral. HaliTu BeposiTHOCTH
CJIETYIOIIUX COOBITUH:

A — «kaxI0oMy U3 YETBIPEX JIUIL TapIepoOIIHIIa BBIIACT €r0 COOCTBEHHYIO HUIAITY»;

B — «poBHO Tpu JMIIa MOIYyYaT CBOM LUISIIBIY;

C — «poBHO J1Ba JTUIIA MTOJTyYaT CBOM LUISAIIBDY.

3amaunue 3.

BepositHocTh monamanus B uenb npu oaHoM BbicTpene paBHa 0,001. Haiitu BeposTHOCTBH
nonajaHus B IeNb JABYX U 00JIee MyJib, €CJIM YUCiI0 BhICTpesioB paBHO 5000.

3ananue 4.

BeposaTHOCTh M3rOTOBIEHHS U3/IENHSI, OTBEYAIOIIETO CTAHIAPTY MPHU JAaHHOW TEXHOJOTHUU paBHA
0,8. Haiitu BeposiTHOCTB TOTO, yTO U3 200 M31enmii cTangapTHIMU OyAyT: a) poBHO 150, 6) ot 140
1o 155, B) He menbme 165.

3ananue 3.

Tpu aBTOMOOWIISI HampaBJiI€HBl Ha TMEPEBO3KY TIpy3a. BeposTHOCTH HCHPABHOTO COCTOSHUS
nepsoro u3 Hux pasHa 0,7, Broporo — 0,8, Tperbero — 0,5. HaliTi BEpOSATHOCTB TOT0, YTO POBHO
JIBa aBTOMOOWJISI IPUTO/IHBI K SKCILTyaTalllu.

«Cny4aiiHble BEJIMYUHBI U UX YUCIIOBBIE XapaKTEPUCTUKI

3aganue 1.

He3aBucumble ONBITHI MPOJOHKAIOTCS A0 IEPBOTO IMOJIOKHUTEIBHOTO HMCXOJAA, IOCIE YEro
npekpaiatorcs. Haiftu psig pacmpeienieHus 4ucia OnbITOB, €CIIM BEPOSITHOCTD MOJI0KUTEIBHOTO
HUCXO0Ja IPU KaKIOM OIIBITE paBHA 0.6 .

3ananue 2

3amaH psA pacmpeneieHus ciydaiHoi BenmuumHbl X. HaliTm maTematuueckoe OXUIaHHE,
JUCIIEPCHUIO U CpeJIHEee KBaJpaTuieckoe oTkioHeHue. [locTpouts GpyHKIIMIO pacnpenesieHus.

X 4 6 10 12
P 0.3 0.2 0.2 0.3
3amaunue 3.

Jlns HenpepbIBHOM ciyyailHOW BENMYMHBI 3a7aHa (YHKLMS pacHpeesIeHUs F(X). Tpebyercs

HalTH IUIOTHOCTh pacrpeiesieHus f(X) , MareMaTU4ecKoe OKUAAHUE, NUCIEPCHI0, CpEeIHee
KBaJIpaTMUECKOE OTKJIOHEHHE. BBIUMCIUTH BEPOSITHOCTH TOrO, YTO OTKJIOHEHHE CIIy4alHOMN
BEJIMYMHBI OT €€ MaTeMaTHYecKOro OXKuJaHus OyaeT He Oojee CpeIHEero KBaapaTHYECKOTro
otkyoHeHus. [TocTponTs rpadux GyHKIIHIA.

0 ,  x<0
F(x) = %~(1—0032x) , OSXS%
1 , Vs
X>—
2

3amanue 4.

st HenpepbIBHOM CIy4ailHOW BEJIMYMHBI 33/1aHa MIOTHOCTh paclpeeineHus f(X). Tpebyercst
HalTH mapametp A, QyHKIHIO pacrpeaeneHus F(X), MaTeMaTUYeCKOe OXKUJaHUE, JUCTIEPCHIO,
CPEIHEKBAIPaTUUYECKOE OTKIOHEHHE.



0 , X<0

ax?® ,0<x<?2
f(x)= )
a-(4-x) ,2<x<4
0 , X>4

3amanue 5.
Ciy4aifHOoe OTKJIOHEHHE pa3Mepa JIeTalli OT HOMUHAIA pacipeiesieHO 110 HOPMaJIbHOMY 3aKOHY C
napamerpamMu @ U O . CTaHAAPTHBIMU SIBISIOTCA T€ JETANM, JJII KOTOPHIX OTKJIOHEHHUS OT

HOMMHAJIA JIe)KAaT B UHTEpBaie (a—a; a+a). 3anucath GopMyIly MIOTHOCTH paclpeaesieHus: u
MOCTPOUTH I'paUK IJIOTHOCTH pacHpeiesICHuUsI.

CKOJIBKO HEOOXOIMMO H3rOTOBHTH JETaneil, 4ToObl C BEPOSATHOCTBIO He MeHee [} cpenu HUX
ObL1a XOTs OBI OJIHA CTaHIAPTHAS?

a=0; 0=0.05a=0.06, p=097

3aganue 6.

3aKOH pacIpeneNeHUs] CUCTEMbl JUCKPETHBIX CIYYalHBIX BEIHMYUH (X,Y) 3a/laH TaOJHIICH.
Haiitn Ko>)PUIMEHT KOppensAuud r,, ¥ BEPOSTHOCTH IONAJAHUs CIY4alHHOW BEIMYUHbI

(X,Y) B obnacte D.

v 0 2 4 6

0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14
D={0<x<4;1<y<4}

3aganue 7.

3ajaHa IUIOTHOCTh PACHpPENENICHUsS CUCTEMBl JBYX CIy4YaillHBIX BEJIMYMH f(X, y). Haiitn
Koo puurent A, KodpPUIKEHT Koppensuuu I, .

f(x,y):{A.(XJr y)-e™¥ 061D 0<x<ow

0 éneoon.D  0<y<oo
3ananue 8.
Cyrounas mnOTPeGHOCTH OJIEKTPOOHEPTMU B HACENEHHOM IYHKTE SBJISETCA CIy4alHOM
BETMUMHOMN, MaTeMaTHueckoe oxmpanme kxoropoit pasmo 3000 xBm /u | a pucmepcms paBHa
2500. OLEEHUTH BEPOSTHOCTH TOTO, YTO B OJMIKAMIIME CYTKHM PACXOJ DJIEKTPOIHEPTHH B HTOM
HaceJIeHHOM myHKTe Oyzer ¢ 250010 3900 xBm [u
3ananue 9.
Jlano: X,Y —cmyuaitasie Bemmuuns, Y =3X +2, M(X) =2, D(X)=4.
Haittu: M (Y), D(Y), k

Xy ! er '

3amauue 10.
Crny4daifHas BemMuuHa X HMMEET HOPMAJIBHOE PACIpe/ICICHHE ¢ HEM3BECTHBIM MAaTeMAaTHUYECKUM
OXHMJaHMEM & U HeusBecTHOM aucnepcueil o, . Ilo BbIOOpKe (Xl, Xyyenes Xn) o0bemMa N

— 1 &
BBIYHCIIEHO BBIOOpOYHOE cpenHee X = H'in . OnpenenuTs JOBEPUTEITHHBIA WHTEPBAT JJIS

HEM3BECTHOTO IMMapaMeTpa pachlpeaeieHns a , OTBCUAIONIMKA 3aJaHHOW JOBEPUTEIILHON
BEPOSITHOCTH X .

V2 2

X =110: nh=90: 0 =100: & =0.92.

3aganue 11.

CnydJaiiHasi BeJIMUMHA X HMeEeT HOPMaJbHOE PAacIpe/IesieHHE C HEM3BECTHBIMU MaTEMAaTHYCCKUM

o 2
OXHUJTAHUEM A U jgucnepcuen O . Ilo BBI60pI(e (Xl, ) ORI Xn) o0beMa BBIYUCIICHBI OLICHKHU



c 1 2} 1 -\2 . .
=—- in u (G ) =1 Z(Xi - X) HEU3BECTHBIX MapaMeTpoB. HallTu 1oBepUTEbHBIIMH
n o n-=1"z

I/IHTepBaJI IJIA MAaTEMATHUYCCKOT'O OXKHUIAaHUA a 5 OTBC‘IaIOH_[I/IfI [[OBGpHTCJIBHOfI BepOSITHOCTI/I a.
X =21 (o?) =05 N=24; a=09s.
CrarucTruka

Jlanbl BEIOOPOYHBIE COBOKYITHOCTH JUISl IBYX CJIYYalHBIX BEJMYHUH (M3MEPSEMBIX IPU3HAKOB) X
uyY:

X Y X Y X Y X Y X Y

23.1 54.2 22.5 52.1 31.8 56.0 18.6 48.1 271.5 60.1

25.2 57.5 27.8 54.1 34.7 59.0 20.3 49.9 24.0 57.0

18.3 49.9 23.3 54.0 345 59.9 26.5 54.9 29.1 61.9

35.9 67.9 22.9 51.9 27.5 54.2 27.1 55.6 31.2 62.6

26.2 55.8 26.1 58.8 25.7 53.8 29.0 56.9 34.2 64.2

26.9 4.7 21.2 53.2 24.6 S54.7 26.0 54.2 32.8 63.9

30.4 60.4 217.2 58.6 29.8 57.9 25.0 53.1 26.0 59.9

25.9 53.2 23.4 55.9 29.7 54.9 28.9 56.4 34.1 66.2

32.8 60.9 29.8 60.1 27.1 53.7 28.6 55.3 27.0 54.1

26.7 51.0 341 63.1 28.2 56.8 27.6 53.0 25.7 53.2

19.7 47.2 32.6 60.8 24.6 51.7 26.5 54.1 25.8 51.7

24.6 54.9 33.9 62.1 25.8 52.0 26.6 53.8 24.6 51.0

31.7 59.0 31.6 56.2 33.4 59.3 28.1 56.9 26.7 52.8

29.7 54.1 26.5 52.6 24.3 52.8 28.2 56.8 25.0 54.1

28.5 53.0 24.6 51.8 29.9 58.2 29.3 58.4 34.1 66.1

25.3 4.7 24.7 54.1 34.1 66.3 28.0 57.8 27.9 54.2

28.7 55.9 26.8 55.6 35.1 66.7 27.1 55.3 26.8 53.1

27.6 58.1 28.9 57.8 30.9 61.0 29.0 58.9 26.0 53.8

27.4 59.2 18.9 49.0 30.7 62.0 26.1 56.3 241 51.8

20.6 51.0 19.7 50.2 31.2 61.9 25.5 53.8 23.1 50.0

ITpoBectn rpynnupoBaHue NaHHBIX. [I0CTPONTH KOPpENALMOHHOE MOJIE U KOPPENSLMOHHYIO
tabmuity. [locTpouth smmupuueckue pacmpeneneHus coctapisiommx X u Y . Haittu
abCOJIIOTHBIE M OTHOCUTENIbHBIE YaCTOThl M HAKOIUICHHbIE YacTOThl. HauepTuTh MONMIOH U
TUCTOIPaMMYy YacTOT ¥ HAKOTIJIEHHBIX YacTOT.

Haiitu BbIOOpOUYHBIE U UCITPABICHHBIE OLIEHKU apaMEeTPOB pacnpeaeaeHus (CpeaHee, TUCTepCHs,
CpeHee KBaJpaTUYHOE OTKJIOHEHWE, aCUMMETpHs, 3KCIlecc, Moja, MeauaHa, Kod()PUIHMEeHT
BapHaIlln).

[TpoBecTu cTaTUCTUUECKYIO POBEPKY CTATUCTUYECKON TUIIOTE3bI O HOPMAJILHOM paclpeieieHuu
U3MEPSIEeMOro MpHU3HaKa Mo CIEAYIOUIMM KPUTEPHUIM: a) cpelHEMY KBaJpaTHYHOMY OTKJIOHEHHUIO,
0) pa3maxy BapbHpPOBaHMs, B) TOKa3aTeNIIM HCIPABIEHHBIX ACHMMETPUU U DKCIecca, T)
kputeputo ITupcona xz (ypoBeHb 3HauMMoOCTH NpuHATH paBHBIM 0.05). B ciydae npunsTus
TUIOTE3bl O HOPMAJIBHOCTH paclpeiesieHUus] HaWTH JIOBEpPUTENbHbIE HWHTEpPBaJbl s
MaTEMaTHYECKOTO 0’KUJIAHUS U CPEIHEr0 KBAaJPAaTUYHOIO OTKJIOHEHHUS MPU YPOBHE HAJEKHOCTH
0.95.

Haiitu 1 3anucaTh B KOppENAUOHHYIO TaOJIUIy YCIOBHBIE cpeaHne. Ha koppensiiiMmoHHOM ToJie
MOCTPOUTH JIUHUU perpeccun. HaliTu ucrpaBieHHbIN KOpPENsuOHHBIA MOMEHT U K03 (PHUIIUEHT
Koppensiuu. [IpoBepuTh THUMOTE3y O HE3aBUCHUMOCTH Ipu3HakoB X U Y  (ypOBEHb
3HayuMocTU NpuHATH paBHBIM 0.05). Paccuntats ko3 dunvenTsl nuHeiHON perpeccun (X Ha
Y wm Y wnHa X).IlpoBeputrh 3HAUMMOCTh ypaBHEHHUs perpeccuu. Hailtu noBeputenbHbIe
MHTEPBAJIBI 151 KOOPPUIIMEHTOB KOPPETSAIUHN U IMHEHHON perpeccuu (MIpH ypoBHE HAEKHOCTH

0.95).

IIpumepHble 3agaHusl VI TECTHPOBAHUS € NOMOUIBI0 MHTEPHET-TPEHAKEPOB Ha caiTe




I-exam.ru

JUTSI IOITOTOBKYU K TECTUPOBAHUIO HA CalTe 1-eXxam.ru Heo0X0IUMO:

3aiiTH Ha 00Pa30BaTEIBHBIA OPTAT YHUBEPCUTETA MO CBOUM JIOTHHOM U ITapOJIEM.

CpeIii CBOMX KYpCOB BbIOpATh TUCIUILIMHY «MaTEMaTHKA)

HIEPEHTH 10 CChUIKE Ha CalT i-eXam.ru https://www.i-exam.ru/.

BOMTH B JINYHBIA KaOWHET, MCIOJIb3Ys COOTBETCTBYIOIIMK JIOTHH M Mapojib (JIOTHH W TapoJib
BBUIOXKEH Ha 00pa30BaTEeILHOM MOPTAJe B MAaTEMAaTHKE).

BBIOpaTh PEXKHUM «CaMOOOYICHHEY, TUCIUIUIHHY «MaTEMAaTHKA, U3y4aeMyIO TEMY.

IIpumepHbIe 3aJaHUA 1JISI MUKPOKOHTPOJIbHBIX padoT
Matpuusl. Onpeneantesan, CJIAY.
1. BeIOHUTE IEUCTBUA C MATPUIIAMU.

1-31
A-C+3-Beccm A=z| 2 -5 4
1-22
3 1
123
B= c=| -1 0
321
2 -2
2. PemmTh MaTpu4HOE YpaBHEHHE
4 2 1 -3
X =
3 8 -2 5

3. UccnenoBath Ha COBMECTHOCTh CUCTEMY
9-X, —3:%X,+5-X,+6-%X, =4
6-X,—2-X,+3-X,+4-X,=5
3% —X,+3-X;+14-X, =8

DJIeMEeHTBI BEKTOPHOM aireOphl M aHATUTUYIECKAs TeOMETPHS
1. 3amanbl BekTOpHI |, =(3;—l), a :(5;4). Voemutsest, uro |, u |, MoxHO mpuHSATH 3a
0asuc B Ry

U Pa3JIOKUTh BEKTOP & IO ATOMY Oazucy.

2. Nauo: |a|=3, ‘5‘=2. VYron Mexay BekTopamu & u D pasen % Beruncaunts:

(3-a—2-b)-(a+4-b)

3. Beruucautb 06beM TeTpaspa ¢ BEpIIMHAMH B TOUKAX
Au(1;-1;3), Ax(2;05-4), As(1;3;-2), Au(5:1;-1).
[TocnemoBaTenbHOCTH: BBEACHNE B MATEMATHUUIECCKHII aHAIIN3
1. Haiitu o6nacTb onpeneneHus GyHKIUN

y= Ig X—+1 X +7

2. Hompom rpaqu dyHKIHMH
13+ X
Cx+4

3. Haiitn npenensr:


https://www.i-exam.ru/

4 2

. Iim \/3°X —6-X +1 . |im7[(l+Cth)th
| O NI+ XA (T-x+9) T x>2

x> —-3.x+2

lim >

x—1 X _1

3B.

«IIpumeHenue aupdepeHIUATBLHOI0 HCYNCICHUS Jsi NPHUOJIMKEHHBIX BbLIYHMCJICHUH H
uccae10BaHusA GyHKIMN»

1
y=X+—

1. UccnenoBarh (hyHKIMIO HA SKCTPEMYM U HAMTH MHTEPBAJIbl MOHOTOHHOCTH X

2. HccnenoBath  (GyHKIMIO Ha Tepernd0 W HaWTH  MHTEPBAJIBl  BBITYKIOCTH
4 2
y=X"—-6-X"+5
2
(x-3)

3. Haiit acumMnToThI Tpaduka GpyHKIHH - 4. ( X — l)
DOyHKINU HECKOJIbKHUX NepeMeHHbIX. JJIeMEeHThI TONOJI0THH
2 2
4.-X—X"-y
HaiiTi 1 n306pasiTh Ha IIOCKOCTH 00IACTb ONpeaeieHus QyHKkumun £ = 6% — X2 y2
Haiitu Bce uacTHBIE IPOM3BOIHBIC IEPBOTO U BTOPOTO MOPSAIAKOB A QyHKINU
X+Yy

Z=arctg ———

1-x-y
3anucarhy auddepeHnnan MoIHOM MOBEPXHOCTH KOHyca paguyca R u BbIcOTOH H mpu

W3MEHEHUU paJuyca U BBICOTHI COOTBETCTBEHHO HA AR u AH .
CocTaBuTh ypaBHEHHE HOPMalHM K MOBEPXHOCTH YypOBHS (QyHKmuu U = (z — 2)2 —X—Yy mpu
h=0 B Touke M(5:4;?), z<0
HHTerpambHOE NCUYHUCIICHHE
N3MeHUTh TOPSAAOK MHTETPUPOBAHMUSL.
0

de j f(x,y)dy+'(|).dx}f(x,y)dy
2 oy -1 x

[TepeiiT K MOJSAPHON CUCTEME KOOPAUHAT
1 V1%
j dx j f(x, y)dy

0 1-x
Haiitu momans o0iactu B HOJ1;IpH0171 CHUCTEeME KOOpJAHHAT

X —2X+y* =0 x*-8x+y*=0,

X
Y—ﬁ, y=\/§x

Beruncnuts TpoNHOM HHTETpall



jdx jydyjzzdz
0 Joxx2 1

BpIunciauTe KpUBOIMHENHBIN HHTETPAII

X =8sint + 6cost
jxdl L |
T y =6sint—8cost

o<t<”

nuddepeHunaiIbHbIE YPABHEHUS
Onpenenuth T AU PEPEHITUATHHOTO YpaBHEHUS U YKa3aTh METOJI PEIICHUS

By —-7x+7)dx+ 3x -7y +3)dy=0
(y = x)dx—(y+x)dy =0

x(y* = x)dx + (y — x*y)dy =0

Pemuth YpaBHCHUEC IICPBOT'O IMMOPAJAKaA
(C+X)y' =2y+1

Pemuth ypaBHeHHE BTOPOIro nopsika

y'y" +1=0
Pemuts ogaoponnoe JIJI.Y.
y" +2y" +y=0

3anucaTh BUJl YaCTHOTO PEIICHUS

yIV 4 2y||| 4 yu — A2 +gex sin x

Pemuth cucremy nuddepeHIransHbIX ypaBHEHUI METOI0M Diijiepa
X' =x-2y
y' =3x -4y

BekTopHbIl aHAJIN3 U 3JIEMEHTHI TEOPUU OIS

Haiitu rpagueHT mosus U=xX y + Y\/E B Touke A(0;2;1)

Haiitu xomudecTBO KUIKOCTH, HpOTeKaIOIJ_Ieﬁ 3a C¢AUHHUIOY BpPCMCHU HYCpPE3 3aMKHYTYIO
2 2 2
S z2°=36(X"+Yy°)

IMMOBCPXHOCTH Z — 6 B I10J1€ CKOpOCTeﬁ
V = (COS Z+ 3X)| + (X — 2y)] +3z + yzk (HOpMaJTb BHEIIIHSIS)

(x+y)i —(x=y)j

5 =
X* +y?

Haiitu  nupkynsuuio  BekTopa 0  KOHTYypYy

yixi+y?=a’

o 2,7 < 2T w2l
Haifn notenmuan sextoproro nomst @ = 39X~ ZI +4ysin y° j + x°k
Paner



1. I/ICCJIGI[OBaTI: CXOOUMOCTD 3HAKOIIOCTOSAHHOT'O psaa

1 1 1
1+ + + +
101 201 301

2. UccnenoBaTh Ha aOCOOTHYIO (YCIIOBHYIO) CXOIUMOCTD PSI:
NN,

1-|—=| +|=| —-|=| +|—
4 6 8 10

3. HaiiTu uHTEpBaJI CXOUMOCTH PsiJia U UCCIEA0BATh Psi/i HA KOHIIAX MHTEpBajia

x+1  (x+1)°  (x+1)

32.2.3 3%.3.4 3%.4.5

° o0

[Tpunoxxenue 2
OueHovHbIe cpeACTBa /sl POBEJIEHUS MPOMEKYTOYHOM aTTeCcTaAlNu
a) Ilnanupyemble pe3yjbTarTbl 00y4YeHHMSl M OLEHOYHBbIE CPeACTBA [JIsl NPOBeAeHHUS
NMPOMEKYTOYHOM ATTeCTAIUN

CtpyKTypHBIT IiaHupyeMble OneHouyHble CpeaCcTBa
JJIEMEHT

pe3yibTaThl 00yYeHHUS
KOMIICTCHIIN

OIIK-1 crmocoOHOCTBIO pemaTh CTaHAApTHBIE 3afadd MPOQPECCHOHATBHON IESITEIbHOCTH Ha
ocHOBE  HMH(GOPMAUMOHHOH W  OuOIMOrpadMueckod  KynbTyphl € NPHUMEHEHUEM
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHMH M C YYeTOM OCHOBHBIX TpeOoBaHUI
nH(pOpMaIMOHHOM 0€30MMacHOCTH

3HaTh

OCHOBHBIC OIIPCACIICHUA
U NOHATHA, U3YyYaCMBbIC B

pamKax Kypca
MaTeMaTHKH;

Ha3bIBaTh 179
CTPYKTYpHBIE
XapaKTepUCTUKU

IlepedyeHb TEOPETUYECKHUX BOIIPOCOB K 3K3aMEHY
Matpuupbl 1 UX pa3HOBUIHOCTH.

JInnelinbie onepauuu HaJ MaTpULIAMU.
[IpeoOpa3oBanue MaTpull: TPaHCIOPTHPOBAHUE,
AJIeMEHTapHbIe MpeoOpa3oBaHUsl.

Omnpenenurens, €ro CBOMCTBA.

®opmyna Kpamepa. Berunciienune onpenenureneit
2 u 3" nopsaka. Panr wmarpunpl. OOGparHas
MaTpuna. Onpenenurenas n-ro NopsaKa.

CucrteMa JIMHEHHBIX alreOpandeckux ypaBHEHHM.
Matpuunslii  cmoco®0 ux pemeHus. Teopema
Kponekepa-Kanennu. CoBMmecTHBIE,
HECOBMECTHBIE, OIPEACIICHHBIC, HEOIPEICICHHBIC
CHCTEMBI JIMHEHHBIX anreOpanyecknux ypaBHEHUH.
Bekrop. IloHsATHE O BEKTOPHBIX AMarpaMMax B
HayKe W TeXHUKE. JIMHelHble onepanuu Haj
BEKTOpaMH, CBOMCTBA. [[11Ha BEKTOpAa.

JlexaproBa cucteMa KOOpIAHUHAT.

Henunelinple  omepaumm  HaJg ~ BEKTOpaMu:
CKAJIIPHOE, BEKTOPHOE, CMELIaHHOE IIPOU3BEACHU,
X CBOMCTBA. MeXaHWYECKUN CMBICII CKaJIPHOIO
IIPOU3BECHHUS. I'eomerpruecknii CMBICII
OIIPEIEIUTENEH BTOPOTO U TPETHETO MOPAIKA.
VYpaBHeHne snmHHUM Ha IUIOCKOCTH. lIpsimas m
IIJIOCKOCTB B IIPOCTPAHCTBE. Y PaBHEHUE INIOCKOCTH
B IIPOCTPAHCTBE.

KpuBble BTOpOro mopsiika: OKpy>KHOCTb, SJUIUIIC,
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AJIEMEHT
KOMIIETEHIINH

[Inanupyemsie
pe3ynbTaThl 00yUYEHUS

OueHoYHbIE CpEeACTBA

runep0oyia; WX YpaBHEHUS U TEOMETPHYECKHE
cBoiictBa. KBanpaTudyneie GOpMBI M X MATPHIIBL.
[IpeoOpa3oBanue  KBaApaTWUYHBIX  (OpM K
KaHOHUYECKOMY BHUJLY.

YucnoBble [TOCJIEIOBATEILHOCTH. [Mpenen
YHCIIOBOM  IOCIIEOBATENLHOCTH.  BECKOHEYHO
MaJble 51 OECKOHEYHO OOJIBIIINE
[IOCJIEIOBATEILHOCTH.

@Oynkmus. Ilpenen gynkuun. Teopema o cBsA3M
byakuumn, e€ mpenena MW OCCKOHEYHO MaJIOH.
beckoneyno wmamele W Oonpime  (YHKIUH.
[Tapamerpuueckoe 3agaHue QyHKIHU.

[Ipenen  cymMMbl, TPOHM3BEACHUS, YaCTHOTO.
HenpepbIBHOCTh ()yHKLIIMU B TOYKE M Ha OTpPE3KE.
Knaccugpukamuss Touek paspeiBa. OCHOBHEBIC
TEOpPEMbI O HENPEpPbIBHBIX Ha OTpe3Ke (PyHKIUAX.
OcHOBHBIE >NIEeMEHTapHbIe (DYHKIHH, X CBOICTBA
U rpaduky.

duznveckue 3a/1a4H, TIPUBO/IATIIHEC K
mudepeHIMaTbHBIM YPaBHEHHUSM.
HMuddepernmanpabie ypaBHEHUS MIEPBOTO

nopsiaka. 3agaun Komu. Teopema cyiiecTtBoBaHus
Y €IMHCTBEHHOCTH peleHus 3agaun Komm.
Jluneitnple auddepeHnnaIbHble  ypaBHEHUS C
MOCTOSIHHBIMUA  KOd(punimeHTamMmu. YpaBHEHUS C
MIPaBOM YaCThIO CHIELUATIBHOTO BUA.

Meto Bapualuy IpOU3BOJIbHBIX TOCTOSHHBIX.
Cuctemsl 1uddepeHaTbHbIX YPaBHEHUH.
Yucnossle pssbl. CXOAUMOCTb U CyMMa psija.
HeoOxomumoe ycnmoBue cxonuMocTH. JlecTBus ¢
psaaaMH.

3Hakouepenyrommecs psaabl. [Ipusnak JlelOHuna.
AOcoIoTHAs ¥ YCIIOBHAS CXOJAMMOCTH.
@OyHKIMOHANBHBIE PSIJIbI, 00JIACTh UX CXOJUMOCTH.
CBoiicTBa paBHOMEPHO CXOASILUXCS PSAIOB.
Crenennnie psabl. Teopema Aobensa. CpoiicTBa
CTEIIEHHBIX PAIOB.

Paznoxxenne QyHKIui B CTENEHHBIE PAIbI. Psibl
Teiinopa. AIropuT™m paszioxeHus QyHKIHMHA B psf
Tewnopa.

[IpuMmeneHne CTeneHHbIX pAnoB [ apMOHMYECKHI
aHaJIN3.

VYpaBHEHHs] MaTeMaTH4YECKOH (PU3HUKH.

OcHoBHas TeopeMa KOMOMHATOPUKH.

IIpenmer TEOpUU BEPOSITHOCTEH.
[IpocTpaHCTBO  AlIE€MEHTApPHBIX COOBITHH.
Anrebpa coOBITHH.

OTHOcuTeNbHAs YacTOTa, 3aKOH YCTOMYHMBOCTH
OTHOCHUTEJNIBHBIX YacTOT.

Kitaccnueckoe M reomMeTpuyeckoe OmnpeseseHue
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AJIEMEHT
KOMIIETEHIINH

[Inanupyemsie
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BeposATHOCTEN. CTaTUCTHUECKAs BEPOSITHOCTD.
AKcuomaTu4eckoe IIOCTPOEHHUE TEOPHUHU
BEPOSITHOCTEH.

OcCHOBHBIE TEOpEMBl O BEPOATHOCTU CYMMBI
U IPOU3BEJCHUS

HECOBMECTHBIX COOBITH.

ITpuHnun IIPaKTUYECKOU HEBO3MOXXHOCTH
MaJIOBEPOATHBIX COOBITHIA.

CnenctBus TEOPEM CIIOKEHUSI U YMHOXKEHHUSL.
VYcnoBHas  BeposiTHOCTb.  Dopmyrna  MOIHOM
BEPOSITHOCTH.

BepostHocTs  rumnote3.  DPopmylibl beiieca
(BBIBON).

[ToBTrOopenue ucnbitanuil. Popmyna bepHym.
IIpenenbHble  TEOpemMbl B cxeme bepHyin

(;ToxanbHas U UHTerpajibHas TEOPEMBI
Jlarutaca, ¢opmyna Ilyaccona).
HauseposTHelilee YUCIIO0 MOSIBJICHU I
COOBITHSA B HE3aBUCUMBIX UCIIBITAHUSX
(mpumepsr).

Crny4aiinbie BEJIMYNHBI. JuckpeTHbie 51
HEIpEPbIBHbBIE BeIMYMHBI  (mpuMepsl). Psa
pacrpeeneHus.

[InoTHOCTH pacnpeneneHus.

OyHKIUA pacupeneseHus CIIy4alHON
BEJINYUHBI.

UucioBble  XapaKTEPUCTUKH  JAUCKPETHBIX U
HETMPEPBIBHBIX  CIIy4ailHBIX BEIMYMH -

MaTeMaTU4ecKoe OXHuJaHue (CBOMCTBA).
UucnoBble  XapaKTePUCTHKU  JUCKPETHBIX U
HETPEPBIBHBIX CITydaifHbIX BEJIMYMH -
TUCTIEPCHS, cpenHee KBaJIpaTHUECKOE
OTKJIOHEHHE (CBOMCTBA).

UucnoBble  XapaKTePUCTHKU  JUCKPETHBIX U
HENPEPBIBHBIX  CIIYYalHBIX BEJIIMYUH - MOJia U

ME€auaHa, Ha4daJIbHBIC n HCHTPAJIbHBIC
MOMEHTBI.
bunoMuanbHbIi 3aKOH pacupeneneHus.

I'eomeTpryeckuil 3aKOH pacipeIeIeHHUs.
I'unepreomeTpryecKuil 3aKOH pacipeesICHuUs.
PaBHOMEPHBII 3aKOH pacipeesICHNU.
[TokazarenbHBIN 3aKOH pacIpeleeHHUs.
HopManbHblii 3aKOH pacrpeiencHus.

3akoH OOJBLINX YHCEIL.

Cucrema cily4alHbIX YHCEN: OCHOBHBIEC IMOHSTHS.
3aKOH pacIpeesIeHus] BEPOATHOCTEN THUCKPETHON
JIBYMEPHOM CIIy4aliHOW BEJIMYUHBI.

@yHKIUS paclpenesieHus IBYMEpPHON CIy4alHOMN
BEJIMYMHBI.

IInoTHOCTB pacnpeneneHus: IByMEpHOU CIydaliHON
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BEJIMYHHBI.
VY c0BHBIE 3aKOHBI paCIpPEAEIICHHs COCTABIIIOIINX
CUCTEMBI JUCKPETHBIX CIIy4allHbIX BEJIUYHMH.

VY c0BHBIE 3aKOHBI paCIpPEACIIEHHs COCTABIISIOIIMX
CUCTEMBI HEMPEPBIBHBIX CIIYyYalHbIX BEIUYMH.
UucioBble  XapaKTEPUCTUKH  CUCTEMBI  ABYX
CIy4alHbIX BeMW4MH. KoppessuuoHHBIH MOMEHT,
koa¢dunmeHt koppessun. KoppenupoBaHHOCTh U
3aBHCUMOCTbH CJIy4alHBIX BEJIMYUH.

JIluneitnas perpeccus. JInHeitHas Koppemsus.
OCHOBHBIE MTOHATHUSI MaTEMaTUUECKON CTaTUCTHUKHU.
'enepasibHass U BBIOOPOYHAS  COBOKYITHOCTH.
[ToBTOpHAas u OecroBTOpHAs BEIOOpKH.
PemnpesenTaruBHas BHIOOpKA.

Cnioco6s1 oTOOpAa.

CraTucTrueckoe pacnpe/eieHne BEIOOPKH.

OMnupuydeckas byHKIUS pacupeneneHus.
[Tonuron u rucrorpamma.
Craructuueckue OLCHKH MapaMeTpoB

pacripenenenusi. Hecmeriennsle, 3¢¢GeKTUBHBIE U
COCTOSITEJIbHBIE OLIEHKHU.

['enepanbHas cpenHsis, BbIOOpOYHast CperHss.
['pynmoBast u o0mas cpeHue.

['enepanbHast, BBIOOPOYHAs AUCIIEPCUU.
['pynmnoBasi, BHYTpUTPYIIIOBasi, MEXIPYIIOBasd,
oO11as AUCIepcu.

TOYHOCTh OLIEHKH, JOBEPUTEIIbHAS BEPOSTHOCTD.
JloBepUTEIbHBINA HHTEPBAIL.

Cratuctuueckas TUIOTE3A. Hynesas u
KOHKYPUPYIOILasi, IPOCTasi U CJI0KHAs THUIIOTE3BI.
Ommbku 1 u 2 pona. CTaTUCTUYECKUN KPUTEPHId
NpOBEpKH HyNneBoi runore3pl. Habmogaemoe
3HaYEHUE KPUTEPHSI.

Kputnueckas ob6nacte. OOnacte  IPUHATHA
runore3bl. Kputnyeckue Touku.

Kpurepnii cornacus Ilupcona.

[TonATe W cMBICT NPOU3BOAHOM  (YHKLHUH.
I'eomerpuyecknii  CMBICI ~ TNPOM3BOJHOM U

muddepeHnmana.

OcHoOBHbIE IIpaBHJIa ¢ depeHInpOBaHUS.
[IpousBoanas CJI0KHOM (G yHKITIH.
HNHBapnaHTHOCTH (bopMbI muddepennuana.
HesBHO 3aJJaHHbIE ¢byHkLuy, ux
nuddepeHpoBanme.

Teopema ®epma, Pomns, Jlarpanxka, Kommn.
IIpaBuno Jlonurans.

®opmyna Teiinopa. [lpunoxenue Gopmysl
Tennopa. UccnenoBanue byHKIUY:
MOHOTOHHOCTb, JKCTPEMYM, BBIITYKJIOCTb,
BOTHyTOCTh. Toukm mepermba. ACHMIITOTHI
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BCPTUKAJIBHLIC 1 HAKJIOHHBIC.

KomrutekcHple 4mcna W JEHCTBUS €  HHUMHU.
N300paxkeHne KOMIUIEKCHOTO 4YHCIIa Ha
IUIOCKOCTU. AnreOpandeckasi, reoMeTpudeckas |
MIOKa3aTeNbHbBIC (bopMBI KOMIUIEKCHOTO
ypcna. CTeneHp ¥ KOpeHb KOMILIEKCHOTO YUCTIa.

[TepBooOpasnas u e€ cBoiictBa. HeonpenenéHupiii
MHTErpajl. 3aMeHa MepEMEHHOMN B HEOIPEACIIEHHOM
MHTErpajie 1 UHTErPUPOBAHUE IO YACTSAM.
Tabnuua HMHTErPaJIOB. WNHurterpuposanue
palMOHAIbHBIX, HMPPALMOHAIBHBIX u
TPUTOHOMETPUUYECKUX (PYHKIUH.

3anauy, IPUBOASAIINE K MOHATHIO ONPENEIEHHOTO
uHTerpana. CBoMCTBa OIpeneaEHHOI0 MHTErpaa.
®opmyna Herotona-JleitOnuna

WNHTerpupoBanue no 4acTsM, 3aME€HA [IEPEMEHHOM.
HecoOcTtBennsie unTerpansl. ['eomerpuueckue u
¢duznueckue MIPUIIOKEHUS ONpeenEHHBIX
MHTErPaJIOB.

@YHKIMN HECKOJIBKUX IIEPEMEHHBIX: OIIPEIEIICHUE,
00JacTh onpeeneHus, CnocoObl 3aJaHusl.
Yactasie npoussoausie @HII, nx reomerpruyeckuii
u MexaHuyeckuit cmbici. [Ipenen pynkuun.
JIBOWHOM UHTErpaI.

3aMeHa IEPEMEHHBIX B IBOHOM MHTETpaIe.
TpoiiHol wuHTEerpai. 3amMeHa TMEPEeMEHHBIX B
TPOMHOM HMHTETpae.

IIpunoskeHns KpaTHBIX HHTETPAJIOB.
KpuBonnHelinbple naTerpansl 1 poaa.
KpuBonuHelinble HHTErpasl 2 poja.
IToBepxHOCTHBIE HHTErpaisl 1 1 2 pona.
[IpunokeHns KpUBOJIMHEWHBIX U IOBEPXHOCTHBIX
MHTETPaJIoB

@YHKIIMN KOMIUIEKCHOTO IIEPEMEHHOTO.
I"apmoHnueckuii anan3

DJIEMEHTHI TEOPHUH TOJIS

YwuciieHHbIe METOJIBI

DneMeHTh! PYHKLIHMOHATIBHOTO aHAIN3a

OCHOBBI BBIYUCIIUTEIBHOTO IKCIIEPUMEHTA

VYMmers:

HanoOoiee
METO/I

BbIOMpAThH
MTOX OIS
peleHus
MaTeMaTHYeCKUX 3a]ay;
0o0cyxaaTh CIIoCcoObI
3 PEKTUBHOTO pELICHUS
MaTeMaTHYeCKUX 3ajay;
pacrio3HaBaTthb

s dexTuBHOE  peIIeHHE
oT Hea(ekTuBHOrO;

[TpumepHBIe MpaKTUYECKHE 3a1aHus 1JIs HK3aMeHa
Haiftu oOpatHyto wmatpuimy A T A =
1 -1 2
-1 1 1
1 1 O

In cos x

X2

Hanbr matpuust A, B, . . Kakum ycnosusm

Brerunciautb lim

JTIOJDKHBI YIIOBJIETBOPSTH YMCJIA M, N, P, , YTOOBI
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[Inanupyemsie
3JIEMEHT
pe3ynbTaThl 00yUYEHUS
KOMIETEHIUH
npuoOpeTaTh MoxHO ObUT0 Haditn A+B, A-B,B-A/A-B+B
CaMOCTOATENIBHO - SHAHWA | Teno maccoit 4 Kr JBHMKETCA NPAMOIMHEHHO MO
B 0071aCTH MATEMATUKH; | sapony x = t2 + t + 1. ONpeAeITh KHHETHIECKYIO
KOPPEKTHO  BLIPAXATh U | yyepruio Tena B MOMEHT BpeMeHu t = 5.
agr YMCHTHPOBAHO UccnenoBaTh HAa  HENPEPHLIBHOCTH  (DYHKIIUIO
00OCHOBHIBATE
3(—|x)|x <1
MIONIOKEHHS MATEMATHKH | f (x) =
0,[x >1
NajeTh: HCIIOJIb30BaTh ¥ KaKuX 3HA4YEHUAX a MU b cucTeMa ypaBHEHMIA
B IT e b e e

MAaTCMaTHYCCKHUC 3HaHUA
Ha MCXKIUCHUIINIMHAPHOM

YpPOBHE;

MPaKTUYECKUMU
HaBBIKAMH peteHus
MaTeMaTUYeCKUX 3aJay ¢
HCIIOJIb30BAaHUEM
NOAXOASAIIEr0  METoJa,
HaBBIKAMH
OPUEHTHPOBAHUS B
YCIIOBHSIX  OOHOBIICHUS
uene, coJiepKaHus,
TEXHOJIOTHI B Yy4eOHOMU
JeATETbHOCTH JUTSL
MOCJIETYIOIIETrO
MIPOBEICHUS BCEH
MOCJIEI0BATEILHOCTH
JEUCTBUA B OTHOLLICHUH
caMOOpraHu3aIu u
camoo0pazoBaHus

HMECT CIAUHCTBCHHOC PCIICHUC, OeckoHeuHoe
. |3x—ay=1
MHOXCCTBO PCHICHUM:
6x+4y =D

[Ipu xakux 3HaUYeHMsIX a U b Touka (1,3) sBAsSETCS
TOUKO# IepernGa KpuBoii y = ax° +hx*?

v(t)
A

Moesn B
40 | e ‘}eanl\
-2
< T7 ) SR A, . -
.._a' !
Q |
g 20 +-- ,
2 I
L |
|
|
|

|
I
I
I
I
I t
N

2 4 6 8 10 12 14 16

spema, 4

Tpu noe3ga A,B,C nBuratorcst npsIMOJIMHEWHO B

!
T

TeyeHue 16 4acoB. Ha pUCYHKE U300PaKEHBI
rpaduku ckopocTeit moe3noB A u B (B km/4).
rpaduK CKOPOCTH 1Moe3/1a A COCTOUT U3 OTPE3KOB
HpsSMBIX, a rpaduK CKOpOCTH noe3aa B — u3
Y4YacTKOB 1apadoJ1 ¢ BepUIIMHAMHU B TOUKax t=6,
v=36, t=12, v=26,3. CxopocTs noe3na C 3a1aHa
ypasHeHueM V(t)=8t-0,25t%. eciu aj-ycKOpeHHe
noesna B, a ay-yckopenue nmoe3zga C B MOMEHT
BpemeHH t+14, To ueMy paBHO 3HaU€HUE
BBIpKCHUS a2-32;?

0) Ilopsinok mnpoBeaeHUS] NPOMEKYTOYHOH ATTECTALUM,

OIICHUBAHUA

HpOMG)KyTO‘IHaSI arrecragusa 110 AUCHHIIIINHE

noKasarej W KpHUTepPUHU

«MartemaTrnka» BKIIOYaeT TCOPETUICCKUEC

BOIIPOCHI, TTO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS 0OYUYaIOIIMMUCS 3HAHUH, U MPAKTHUYECKUE
3aJJaHus, BBISBIIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHUN U BIIaJIeHU, MPOBOIUTCS B hopMe
’K3aMeHa U B popme 3adera.
DK3aMeH N0 JaHHOU JUCHMILIMHE MPOBOIUTCS B YCTHOM popMe MO HK3aMEHALIMOHHBIM OHMIIeTaMm,
KaKIbIH U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OAHO IIPAKTHUECKOE 3a/1aHHUE.
IToka3aTenu u KpUTEpUN OLICHUBAHMS SK3aMEHa:




— Ha OLEHKY «OTJHYHO» (5 OamnoB) — OOydarolmuiicss JEMOHCTPHUPYET BBICOKHUN YPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHYeCKOe U TIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUECKUE 3aJaHHs, CBOOOIHO ONEpUpPYET
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSAET UX B CUTYalIUAX MOBBIIICHHON CII0)KHOCTH.

— Ha OIEHKY «xopomo» (4 Oamna) — oOydaromuics IEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OpMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOIMYCKAIOTCS
HE3HAYUTENIbHbIC OIIMOKU, HETOYHOCTH, 3aTPYJHECHHUS IPU AaHATUTHYECKUX OTIEpalUsX, IepeHoce
3HAaHUU U YMEHUH Ha HOBbIE, HECTAHJAPTHBIE CUTYaIHH.

— Ha OIICHKY «YyJAOBJIETBOPUTEJIBHO» (3 Oaya) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIH
ypOoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMI: B X0JIe¢ KOHTPOJIbHBIX MEPONPUITUN JAOMYCKAIOTCS
OLIMOKH, MPOSBISIETCS OTCYTCTBUE OTACIBHBIX 3HAHWN, YMEHHH, HABBIKOB, OOyYaromuucs
UCIBITHIBACT 3HAYUTENIbHbIC 3aTPYJHEHUs MPH ONEPUPOBAHUN 3HAHUSMHU U YMEHUSIMU IIPU UX
[IEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OLICHKY «HEeY/0BJIeTBOPUTEIbHO» (2 Oayia) — oOydaroluiicss JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUEeCcKOro MaTepuaa, JOMyCKaeT CYyIeCTBEHHbIC OINOKH, HE MOXKET MTOKa3aTh
MHTEJJICKTYaJIbHbIE HABBIKW PELICHUS MPOCTHIX 3a/1ad.

— Ha OLICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6ain) — oOydaromuiicss He MOXET MoKa3aTh 3HAaHUS Ha
YPOBHE BOCIPOU3BENCHUS U O0BsICHEHHSI HH(POPMAIIUHU, HE MOXKET MOKa3aTh UHTEIUICKTyalbHbIE
HAaBBIKU PELICHMsI IPOCTHIX 3a]1a4.

[Tokazarenu U KpUTEPUU OLICHUBAHUS 3a4UeTa!

- JUIs cOavu 3a4eTa oOydaroluiicss nokasbpiBaeT copmupoBaHHocTh koMrereHuil OIIK-1 no
pa3nenaM 3-ro cemecTpa, T.€. MOKa3bIBa€T COOTBETCTBYIOIIME 3HAHUS (MO KpaiHel mepe, Ha
YPOBHE BOCHPOHM3BEACHUS U 00BSICHEHUSI HH(POPMALIMN) U UHTEIUICKTYaIbHbIC HABBIKU PEIICHHS
MpeJIOKEHHBIX B Ta0uuIile 11.7a) 3a1a4;

- 3a4eT He C/IaH, eCIM pPe3yabTaT 00y4YeHHs He JOCTUTHYT, OOYJaOUINIiCS HE MOXKET IOKa3aTh
3HaHHSA Ha YPOBHE BOCIPOU3BEACHUA U OOBSCHEHHS HHPOpPMAIMM, HE MOXET I0Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKU PELIEHUS MPOCTHIX 3a]1a4.



