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PaGouast mporpamMma coctapjieHa Ha ocHope OI'OC BO mo HanpapjeHHIO MOATOTOBKH
22.03.02 METAJUIYPTHUS (ypoBenb OakanaBpuata) (mpuka3 MwunoOpHayku Poccuum ot
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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 00MIETPO()ECCHOHANIBHBIX U MPO(PECCHOHANBHBIX KOMIIETEHIIMH B COOTBETCTBUU C
tpeboBanusmMu @I'OC BO no nampasienuto noarotopku 22.03.02 Meramryprus. Kpome toro,
IPEerno/IaBaHNe MAaTEMAaTHKH B By3aX MMEET LIEJIbI0 BBIPAOOTKY Yy CTYJACHTOB YMEHUS MPOBOAUTH
MaTeMaTUYeCKUN aHaldu3 MPUKIATHBIX (MHXKEHEPHBIX 3a/Jad) M OBJaJCHHE OCHOBHBIMHU
MaTeMaTUYECKUMHU METOJAMU UCCIIEJIOBAHUS U PELLICHUS 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
METOJIOB TP PELLIEHUH ITPUKIAJHbIX 3a/1a4.

3aa4yu u3y4eHus AUCUUTUIHHBL:

* Pa3BUTHUE JOTMYECKOI0 U AJITOPUTMHUUECKOIO MBIIIIJICHUS;

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

* OBJIQJICHUE OCHOBHBIMHU YHCICHHBIMH METOJIaMH MAaTEMATUKH M WX MPOCTECHIIMMH
peanuzanusmu Ha DBM;

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

* BBIPA0OTKY YMEHHSI CaMOCTOSTENIbHO pACHIMPATh MAaTeMaTHUECKHUE 3HAaHUS U
MPOBOAMTH MAaTEMATUYECKUI aHAIN3 MPUKIIAAHBIX (MHKEHEPHBIX 3a/1a4)

2 MecTo TMCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOil MPOrpaMMbl

JucuuiuimHa MaremaTrka BXOAUT B 0a30BYIO YacTh Y4eOHOTO IIaHa 00pa3oBaTeIbHOMN
HpOrpaMMBEI.

Jniss  u3ydeHWs  JAMCUUIUIMHBI  HEOOXOAMMBbI  3HaHHMA  (YMEHUS,  BIIAJICHHSA),
c(hOpMHUPOBAHHEIC B Pe3yJIbTATE U3yUCHUS TUCITUTUINH/ TIPAKTHK:

Huctunnuna «MareMmaTtnka» BXOJUT B 0a30Byr0 4vacth Onoka 1 oOpasoBarenbHOU
POTPaMMBI.

I/I3yquHe JUCHUIIIINHBI 633pr€TC$I Ha 3HaHUAX, YMCHHUAX u HaBBIKax,
c(OPMHUPOBAHHBIX B pe3yiibTaTe MOJIYYCHHUS CpenHero (moyiHoro) olriero oOpa3oBaHus U, B
MIEPBYIO OYEPE/Ih, N3YICHHS UCIUILTIH «TEOMETPHUS», «aIredpay.

3HaHus (YMEHUs], BIAJCHUS), TOJYYEHHbIE NPU U3YYEHUU NAHHOW TUCIUIUIMHBI OynyT
HEOOXOIUMBI JUIsl U3yUeHUS TUCIUIUTNH/TIPAKTHK:

Xumus

Matemaruueckas CTaTUCTUKA B METAJLITYPIHH

dusuka

dusnueckas XMUMuUs

Mertannypruyeckas TeII0TEXHUKA

Teopust 06pabOTKH METAIIIOB 1aBIEHUEM

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

[Ipon3BojcTBEHHAs - MpaKTHKa MO MOJYyYEHUIO MPOPECCHOHATbHBIX YMEHHHM U OIbITa
npodecCHOHATBLHOMN AeSITeIbHOCTH

MonenupoBaHH€e MPOLIECCOB U 0OBEKTOB B METAILTYPTUU

AHanu3 yucioBoi nHpopMaIun



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-4 TOTOBHOCTBIO COUYETATh TEOPUIO U MPAKTUKY JJIsl PEIICHUS MHXCHEPHBIX 3a7a4
3HaTh OCHOBHBIE ONPE/ICIICHUS U IOHITHS, U3y4aeMble B paMKax Kypca
MaTE€MaTHUKH;

Ha3bIBaTh UX CTPYKTYPHBIE XapaKTEPUCTUKU

Ymertb BBIOMPATh HAHOOJIEE MOIXOISIINI METO] PEIICHHUS] MATEMAaTHYECKUX 3a/1a4;
o0cy)aaTh crmoco0bl 3(h(HEKTUBHOTO PENICHUS MAaTEMATHYECKUX 3a1a4;
pacrno3HaBaTh 3G (HEeKTUBHOE pelieHrne oT HedP(HEeKTUBHOTO;

PUOOpPETaTh CAMOCTOSITENILHO 3HAHKS B 00JIACTH MAaTEMAaTHKH,

KOPPEKTHO BBIPKATh U apTYMEHTUPOBAHO 00OCHOBBIBATH ITOJIOKEHUS
MaTeMaTHKH

BJIaIleTI) HCII0JIb30BAaTh MAaTCMATUYCCKUC 3HAHUA HAa MCKAUCHUIITIMHAPHOM YPOBHC,
MPAKTUYCCKUMHU HAaBBIKAMHU PEIICHUS MAaTEMAaTHYECKHX 3a71a4 C
HCIIOJIb30BAHHUEM IMOAXOAAIICTO METOJId, HABBIKAMH OpPHUCHTHUPOBAHUA B
YCIIOBHUSX OOHOBJICHUS 1IEJICH, COJCPIKAHUS, TEXHOJIOTUH B YUSOHOH
JESITeIBbHOCTH IS TIOCJIEAYIOUIETO MTPOBEICHUST  BCE
MOCJICIOBATEIBHOCTH JCHCTBUI B OTHOIIICHUH CAMOOPTaHU3AIIuU
caMmo00pa3oBaHUs

[TK-1 crmocoOHOCTRIO K aHATTN3Y U CHHTE3Y

3HaThb OCHOBHBIC OIIPCACIICHHA U ITOHATHA MAaTCMATHUKH,

OCHOBHBIC MCTOJBI pCHICHUA MATEMAaTUYCCKUX 3aJlavuu,
OCHOBHBIC OIIPCACIICHUA U IMOHATUA MATEMAaTUKU, IPUMCHACMBIC B
mapalyICJIbHBIX AUCHUILIINHAX

Ymerpb BBIJICIIATH TJIaBHBIE 3Talbl B cOope nHpopMaImm,

o0cyxath crocoos! 3 dexkTrBHOM 00paboTKH HHPOpMaALUU
oTau4ath 3¢ (HEeKTUBHOE pelieHre oT Hea((PEeKTUBHOTO;

OOBSICHATH (BBISBIIATH U CTPOUTH) TUIIMYHBIE MOJIENH 331a4
npuoOpeTaTs 3HAaHUS B 00JIACTH MAaTEMAaTHKH;

KOPPEKTHO BBIpa)KaTh U apr'yMEHTHPOBAHO OOOCHOBBIBATH MOJI0KEHUS
MaTeMaTHKH

UCIOJIb30BATh 3JIEMEHTHl MATEMaTHUKU Ha JAPYTUX AUCLUIUIMHAX, HA
3aHATHUSX B AyAUTOPUHU

Brnaners IIPAaKTUYECKMMH HaBbIKaAMU MCIIOJIb30BaHUs DJIEMEHTOB MaTEMaTUKN Ha
JOPYTUX AUCLUUIUIMHAX;

croco0amMu JIeMOHCTpAlMK U YMEHHUS aHAJTU3UPOBATh CUTYAIUIO
Pa3IMYHBIMU METOAMU;

HaBBIKAMU ¥ METOJIMKAMHU 0000IEHHSI pe3yIbTaTOB PEIICHHs 3a/1a4;
croco0aMy OIIEHUBAHMS 3HAUUMOCTH U MIPAKTHYECKON MPUTOTHOCTH
MOJTyYEHHBIX PE3YJIbTAaTOB; CIOCO0AMH COBEPIIEHCTBOBAHUS
npodeccrnoHaNbHBIX 3HAHUN U YMEHUH MyTEM HCIOIb30BaHUS
BO3MOKHOCTEH MH(OPMAIIMOHHOHN CpeJibl




[1K-3 TOTOBHOCTBIO HCTOIB30BaTh (PU3UKO-MATEMATHUYECCKUH anmapar JjIsl peIIeHus 3a1ad4,
BO3HUKAKOIIUX B XO0I€ HpO(l)GCCPIOH&HBHOI’I ACATCIIbHOCTHU

3HaTh

OCHOBHBIE MAaTeMaTHUYECKHE MOHATUS: ONPEIEICHUs, TEOPEMBI, CBOICTBA,
MeTOo bl U HEePEeHITNANBHOTO 1 UHTETPATLHOTO HCYUCIICHUN IS
MIOCTPOEHHUSI U aHAJIM3a MATEMATHYECKUX MOJIENEH SIBJICHUN U
TEXHOJOTMYECKUX IPOLIECCOB

pa3yMHYIO0 TOUHOCTb (POPMYIHPOBOK MATEMAaTUYECKUX CBOWCTB
M3Y4aeMbIX 00bEKTOB, JIOTHYECKYIO CTPOTOCTh U3JI0KCHUS MAaTEMATHKH,
ONMMPAONIIYIOCS Ha a/ICKBATHBIA COBPEMEHHBIM MATEMATHUYECKUH SI3BbIK

YmMmern

MPUMEHSATh METOIbI T (HEepeHINATBHOTO UCUNCIICHUS ISl PeLICHH 3a/ad,
UCClIeI0BaHMsI IOBEACHUS (DYHKIU, NPUMEHATh HHTETPAJIbHOE UCUNCIIEHUE
JUTS1 BBIYMCIICHUS TEOMETPUUECKUX M (PU3UUECKUX XapAKTEPUCTUK OOBEKTOB;
HCIIO/Ib30BAaTh OCHOBHBIC YMCICHHBIE METOABI IS PEIICHUs 3a1a4
WCIOJIb30BAaTh OCHOBHBIE MAaTEMAaTHYECKUE 3aKOHBI B MTPO(ECCHOHATLHON
JEeATEIbHOCTH, IPUMEHATh METOAbl MATEMATHUECKOI0 aHAJIN3a U
MOZEIIMPOBAHHUS, TEOPETUUECKOI0 U KCIIEPUMEHTAIIBHOT'O UCCIIEIOBAHUS

Brnaners

MeToAaMu AuddepeHIHATBHOTO U HHTETPATBHOTO UCYHUCIICHUS TIPH
peIICHUH 3a/1a4;

YHCJICHHBIMH METO/IaMU MaTEMATUKU M UX TIPOCTECHIIIMMU peaTu3alisiMi Ha
OBM;

MaTeMaTHYECKUM HHCTPYMEHTApUEM JIUIsl pEIICHUS 3a/1a4 B CBOCH
npoduIIEHOM 00JIaCTH.




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO6mmast TpyA0€MKOCTh JUCITUIUIMHBI COCTaBIsAeT 12 3a4eTHBIX equHuI] 432 akaj. 4acoB, B TOM
qyuce:
— KoHTaKkTHas padora — 230,8 aka. 4acos:
—aynutopHas — 221 akaj. 4acos;
— BHeaynuTopHas — 9,8 aka. yacoB
— caMocTosTenbHas pabora — 129,8 akan. 4acos;
— MOJTOTOBKA K Kk3ameny — 71,4 akaz. yaca

d)opMa aTTeCTaluu - 3K3aMCH, 3a4CT

AynuropHas ) =
o | xouraxTHas pabota E 3 Dopma TEKYIIEro
=
E B aKajl. 4acax 3 Bun KOHTPOJIS
Paznen/ rema 3 ( A ) S . P Kon
g & © | caMOCTOSATENbHOW | yCIEBaEMOCTH U
JIACIATIIAHEL S [~ . | xommerenun
3 o & paboThI IIPOMEKYTOUHOM
na6. | npakr. [ € & ATTeC AL
Jlek. 5 &
3aH. 3aH. | O &
1. Jluneiinas anrebpa




1.1 Marputipl. Ux

CBOMCTBA. Jluneiineie
omepanm C MaTpHIAMHU.
TpaHcnioHHpOBaHHAs

Matpuna. Onpenenurenu u
UX cBoiicTBa. Brluncnenue
ompenenuTenei 2-ro u 3-ro
nopsinka. PaHr martpumsl.

[onste MHUHOpa u
aJIreOpanvecKoro
JONONHEeHus. Brruncnenue
OTIpeIeTUTeNs
pasnokeHneM o
3JIEMEHTaM  CTPOKH  WJIH
cTosdna. Brruncnenne
onpeaenuTencit

OPOU3BOJIBHOIO  MOPsIKA
METOJIOM  JKBHBAJICHTHBIX
npeobpazoBanuii OOpaTHas

MaTpuia Cuctembl
TUHEHHBIX YpaBHEHHM.
CoBmecTHbIE u
HECOBMECTHBIE,
onpezenéHHbIe u
HEONpeneIEHHbIE,
OJTHOPOIHEIE u
HEOJIHOPOJIHBIE  CHCTEMBI
JIMHENHBIX ypaBHEHUIL.
IIpaBuiio Kpamepa
pe-LIeHust CHCTEM
JIMHEN-HBIX ypaBHEHUIL.
Mar-pudHslii croco6
pelieHus cHCTEM
TUHEHHBIX YpaBHEHHH.
OKBUBAJICHTHbIE

npeoOpa3oBaHus  MAaTPHIL
cuctembl. Meron [Iaycca
pereHus CUCTEM
JIMHENHBIX ypaBHEHUI
MPOU3BOJIBHOMN
pa3MEpPHOCTH.
DyHaaMeHTalIbHAS
cucTeMa peleHU.

MOJATOTOBKA K
MPAKTHISCKUM
3aHATHSM:
pabota ¢
JIEKTPOHHBIMU
yueOHUKaMH;
pabora ¢
KOHCIIEKTOM,;
pabora ¢
00pa3oBaTeIbHBIM
noprtajgom MI'TY;
MOJITOTOBKA U
BBITIOJTHEHNE
MHKPOKOHTPOJIbH
oii padotsl (MK);
BBITIOJTHEHUE U
MOATOTOBKA K
3amute MJ13

MHKPOKOHTPOJIbHBIC
pabotsr (MK)
mpoBepka U3

3amuta UJI3
TECTHPOBaHHUE Ha
caifte i-exam

OIIK-4, TIK-1,
IK-3

Wroro no pazneny

2. DneMeHThI BEKTOPHOM

aJIreOpbl




2.1 Cucrembl KOOpIHMHAT
Ha TIPSMOM, Ha IJIOCKOCTH
u B IIPOCTPAHCTBE.
Bexropsr. JIuneitapie
orepauuy HajJ BEKTOPaMHU.
[Ipoekuny BekTopa Ha OCh.

IIOJATOTOBKA K

MIPaKTUIECKUM
Hanpasnsromue
3AHATHSM:
KO-CHHYCHI BekTopa. JlmuHa
pabota ¢
BEKTOpa. CkarnsipHoe
3JIEKTPOHHBIMU
[IPOM3BE/ICHUE BEKTOPOB U CGHIKAMIL:
€ero cBoiicTBa. YcioBue i ? MK
OpPTOTOHAJIBHOCTHU padora ¢ nposepka /I3
P . KOHCIIEKTOM; POBEp OIIK-4, TIK-1,
BEKTOPOB. MexaHn4ecKuit 8 3ammra UJ13
pabota ¢ IK-3
CMBICII CKaJIAPHOTO TECTHUPOBaHHUE Ha
npousBesicHus. BekropHoe o0pasoBatebHbIM caiite i-exam
P ) p noptaioM MI'TY;
[IPOM3BE/ICHHUE BEKTOPOB U
o MIOJITOTOBKA U
ero cBoiicTBa. YcioBue
BhInoIHEHHE MK
KOJUTMHEApHOCTH BEKTOPOB.
BBINOJIHEHHE U
CMelaHHoe MPOU3BEACHHE
BeKTOPOB MOJITOTOBKA K
) N sammre 1/13
T'eomerpuueckuid  CMBICI
ompenenuTenei 2-ro u 3-ro
MopsizIKa. [punoxenue
BEKTOPHOTO M CMEIIaHHOTO
MIPOU3BEICHHS
Hroro no pazneny 8
3. AHanUTHYeCKask TeOMETPHUs
MIOJITOTOBKA K
3.1 VYpaBHeHHe IMHHUM Ha MPaKTUIECKUM
IUIOCKOCTH. Paznuunble 3aHATHSIM:
(hopMBI ypaBHEHUH IpsIMOi pabota ¢
Ha  IUIOCKOCTH. VYron 3JIEKTPOHHBIMU
MEXTY TPSAMBIMU. yueOHUKaMU; MK
VYpaBHeHHE IUIOCKOCTH B paborta ¢
mpoBepka UJI3
mpocTpaHcTBe. PaccrosiHue KOHCIIEKTOM; OI1K-4, TIK-1,
8 3amuta UJI3
OT TOYKH JO IUIOCKOCTH. pabora ¢ TIK-3
TECTHPOBaHHUE Ha
IIpsimass B TpOCTpaHCTBE. 00pazoBaTeIbHBIM S
caute I-eXam
Bzaumuoe pacnonoxeHue noptainom MI'TY;
NpSMBIX M IUIOCKOCTEH B MOJITOTOBKA U
MIPOCTPAHCTBE. Oomme BoinosiHeHne MK;
YpaBHEHUS MPSMOIA. BBIITOJTHEHUE U
Ilepexox Kk KAHOHUYECKUM. MOJITOTOBKA K
sammre /13
HWroro no pazneny 8
4. KpuBele # TIOBEPXHOCTH
BTOPOTO NOPsIIKa
MOJITOTOBKA K
4.1 Kpussie 2-r0 mopsiKa: A
MPAaKTUIECKUM
SJUTHTIC, rurnepooa,
3aHATHSIM:
napabona.  TexHuueckue
pabora ¢
TIPUIOKEHHS
. 3JIEKTPOHHBIMU
TeOMETPUUYECKHX  CBOICTB
KPHUBBIX VYpaBuenue yebmKam;
p ) p pabora c nposepka UJI3 [ OIIK-4, I1K-1,
MTOBEPXHOCTH B 10,3
KOHCIIEKTOM; 3ammra MJ13 TIK-3
MPOCTPAHCTBE,
pabota ¢
IUIMHIPUYECKHE
HOBEPXHOCTH Cdepa 00paz3oBaTeIbHBIM
p ’ pa, noprtaioM MI'TY;
KOHYC, SITUIICOU]T,
BBIITOJTHCHUE U
THNEPOOITOHIBI,
APAGONOMITE! MOJITOTOBKA K
P 3ammre MJ13




Uroro no pazaeny 4 | 4 | 10,3 |
5. [TocnenoBaTenbHOCTH:
BBEICHHE B MaTeMaTHYECKUH
aHanu3
5.1 MmuoxectBa, Bepxuue
u HIDKHUE rpaHu
MHOXECTB.
IlocnenoBaTenbHOCTD.
[Ipenen
MIOCJIeIOBATEILHOCTH.
CgoiicTBa CXOJSIIUXCS
. MOATOTOBKA K
MIOCJIeIOBATEIBHOCTEN.
MPAKTHICCKUM
OrpaHu4eHHbIE
3aHATHSM:
MIOCJIeIOBATEILHOCTH.
pabota ¢
beckoHeyHO — Majible  H
JIEKTPOHHBIMU
0eCKOHEYHO Oospine
yueOHUKaMH;
MI0CJIe/I0BATEIbHOCTH. aGoTa ¢
Uwmcno “e”. [Ipenen P MK
KOHCIIEKTOM; OIIK-4, TIK-1,
¢byHKIMY. 1 8 8 10 nposepka /13
N pabota ¢ IK-3
Heonpenenénnrie 3ammuta /3
00pa3oBaTeIbHBIM
BBIPAXKCHHS. OcHOBHbBIE
nopraizom MI'TY;
METOJIBI PacKpBITUS
N N MOATOTOBKA U
HeonpeaeaEHHOCTel.
BhITIoJIHeHHE MK
3ameyareNbHbIE  MPEAEIEL.
BBINIOJTHEHHE
beckoneuno  mample U
MOJITOTOBKA K
OEeCKOHEYHO Gonpiine
3ammre MJ13
¢ynkiuu. Hx cpaBHeHue.
HemnpepsiBHOCTS  QyHKINH
B TOYKE M Ha OTpe3Ke.
Knaccudukarmst TOYEK
pa3psiBa. OcHOBHBIE
TEOpPEMBI O HENpPephIBHBIX
Ha OTpe3Ke QYHKIUIX.
HWroro no pazneny 8 8 10
6. DeMeHTHI BBICIIECH anreOpsl.
Komniekchble uncna
MOJITOTOBKA K
6.1 KomriekcHble 9ucia u MPAKTHIECKUM
ﬂCﬁCTBHﬂ C HUMMU. 3aHATHAM:
H3zobpaxeHne pabora ¢
KOMILJICKCHOTO 4YHCJIa Ha INEKTPOHHBIMU
IUIOCKOCTH.  Moaynmes | y4eOHHKaMHU;
APrYMEHT  KOMILIEKCHOTO| 4 4 4 10 paborta ¢ nposepka /I3 | OIIK-4, [1K-1,
yhcna.  Anrebpanyeckas, KOHCITEKTOM; 3ammrta MJ13 TIK-3
TPUTOHOMETPHUECKAs u paborta ¢
TOKa3aTenbHast dbopma 00pa3oBaTeIbHBIM
KOMILIEKCHOT'O qucia. nopranom MI'TY;
CreneHb u KOpEHb BBIIIOJTHEHHE H
KOMIUIEKCHOTO YHCIIa. MOATOTOBKA K
sammre /13
Wroro no pazneny 4 4 10
HWroro 3a cemectp 34 34 54,3 9K3aMeH

7. DnemMeHThl QYHKIIMOHATILHOTO
anammza.  uddepenumanbHoe
UCYHCIIeHHe (YHKIUH OIHOM
TepEeMEHHON




7.1 DneMeHTbl  TEOpHUHU

(hyHKUMH u
(hyHKIIMOHAIBHOTO
aHanu3a. ITpousBonHas
(dhyHKINHU u
JuddepeHnyal.
leomeTpudecknii  cMBICT
MIPOU3BOJHON u
muddepeHnuana.
JuddepennupyemMoctsb
¢ynkmun B Touke. CBA3b
MOATOTOBKA K
MEXIY
muhdepeHIpyeMocTs | TPAKTHICCKHM
3aHATHSM:
HEIIPEPbIBHOCTHIO.
pabota ¢
OcHoBHEIE MpaBUIIa
b bepentmposanus JIEKTPOHHBIMU
I OI/I3I£)OI[Ha5f CH(;)KHOI\/'I yueOHUKaMH; nposepka /13
p pabora ¢ samuTa MJ[3 OIIK-4, TIK-1,
¢yuk-tmu.  IIpowsBonHsie| 2 6
KOHCIIEKTOM; TECTUPOBAaHUE HA IK-3
OCHOBHBIX  DJIEMEHTapHBIX N
. pabora ¢ caiire I-exam
¢yakunii.  IIpousBoaHas
FAp— SanaHHo 00pa3oBaTEIbHBIM
Y ’ noprtajgom MI'TY;
HapaMeTpUYECKU.
BBIIIOJIHEHUE U
IIpousBonHas HESIBHO
— F—— MOATOTOBKA K
i ) 3ammure /13
Jlorapugmuueckoe
muddepeHIupoBaHue.
YpaBHeHUs KacaTelIbHOU U
HOpPMAaJTH. Teopemsr
®epma, Pomns, Jlarpamxa,
Komm. IIpasuno Jlomurans
PaCKpPhITUS
HEOTIpeIeIEHHOCTE!.
IIpumenenne B
MPHOTIKEHHBIX
BBIYUCIICHUSAX.
Hroro mo pazneny 6
8. IIpumenenue
JuddepeHIaIbHOro
VCUHCITCHHS ULt
NpUOJVKEHHBIX BBIYUCICHUNH W
ucciIeaoBaHus QyHKIHN
8.1 [pubnmxénHoe MO/ATOTOBKA K
BBIYHCIICHHE C ITOMOUIBIO MPAKTHIECKUM
mupdepennuana. YcaoBus 3aHATUSIM:
MOHOTOHHOCTH  (DYHKIIHH. pabora ¢
JloxanbHbIit OKCTPEMYM. 3JIEKTPOHHBIMU
HawnGonbmree u yaeOHUKaMU; MK
HavMeEHbIIEee 3HAYCHUS pabora c
nposepka /13
(GyHKIMH  Ha  OTpeE3Ke. KOHCIIEKTOM; OIIK-4, TIK-1,
2 2,3 samuTa /I3
Boimyknocts  GyHKIMM U paborta ¢ IK-3
TECTUPOBAHUE HA
TOYKH neperuoa. 00pa3oBaTEIbHBIM N
caifre i-exam
BepTukanbHeie acUMOTOTHI noptaiom MI'TY;
rpaduka (hyHKUINU. BBITNIOJTHEHNE U
HaxyioHHBIE ~ acHMITOTHI. MOATOTOBKA K
O6uias cxema samure U/13
UCCIIEIOBaHUS (DYHKIUH H MOJITOTOBKA U
MOCTpOCHUE TPa(UKOB. BhinosHeHne MK
Wroro no pazaeny 2,3
9. Oynkn HECKOJIbKHX

TNEPEMECHHBIX.




9.1 TIlomsrtme QyHKIHU
HECKOJbKUX IEePEMEHHBIX.
OneMeHTH TOIOJIOTUH
(OKpecTHOCTB, CBSI3HOE
MHOXXECTBO, OTKpBITBIE H
3aMKHYTEIE MHO>KECTBa,
00macTs). O6acth
OIIpeIeNeHNS, npezer,
HETPEPBIBHOCTD u
T PepeHIIUPYyEeMOCTh
GbyHKIMH HECKOJbKHX
MePEeMEHHBIX. Yactabie
MPOU3BOJHBIC W  TOJHBIH
muddepeHual.
KacarenbHas miockocTs u
HOpMaJib HOBEPXHOCTH.
Juddepenuupoanue
CIIOXKHOI u HESIBHO
3a-J1aHHOH (dhyHKIIU
HE-CKOJIbKUX TEePEMEHHBIX.
IIpomnsBomnas mo
HanpasieHulo. ['panueHr.
UacTtHple TPOW3BOAHBIE U
JuddepeHansl - BHICIINX

MTOPSIIKOB. DKCTpeMyM
byHKIH HECKOJIBKHX
MePEeMEHHBIX.

Heobxonumoe u
JOCTaTOYHOE ycioBHe
JKCTpEMyMa.  KBaJpaToB.
VY cnoBHBIH IKCTPEMYM.

Oynknus Jlarpanka.

MOJTOTOBKA K
MPAKTHIECKIM
3aHITHSIM:
pabora ¢
JNEKTPOHHBIMU
yueOHUKaMU,
pabora ¢
KOHCIIEKTOM;
pabora ¢
00pa3oBaTeIbHbIM
noprtaiom MI'TY;
MOJATOTOBKA U
Bemonaerne MK
BBITIOJIHEHUE U
MOATOTOBKA K
3amute M/13

MK
mposepka U3
3amuta UJI3

OIIK-4, ITIK-1,
IK-3

Hroro no pazneny

10. MuTterpanbHOe HCUUCICHUE
(HeompeneNneHHBI  HMHTETpall,
OIIpEeENEeHHBIN UHTerpa,
HEeCOOCTBEHHBIH HHTETpad,

KpAaTHbIE HHTETPaJIbl)




10.1 IepBooOpa3nasi.
He-onpenenénnsiit
WHTETpall U ero CBOWCTBA.
HenocpencreenHoe
WHTETPUpPOBaHUE. 3aMeHa
HEPEMEHHON B
HEONPeIeIEHHOM
UHTeTrpae.
WnTe-rpupoBanne o
yacTsM. VHTerpupoBaHue
palroHaIbHBIX npooeii.
Wnterpuposanue
TPUTOHOMETPUUECKUX
GbyHKUM.
Unrerpuposanmue
UppaLMOHANBHBIX
BBIPYKEHHH.
OnpenenéHublil HHTErpan u
ero CBOMCTBa.
I'eomeTpuyeckuili cMmbICI.
dopmyna
Hyrorona-JIeitbuuma.
OcHOBHBIE METOJIbI
HUHTETPUPOBAHUS.
IIpunoxenus
ONpeleNEHHOTO HHTErpana:
wiomanb, JUIMHA  JAYyTH,
00BEM U MMOBEPXHOCTH TeNa
BpauieHusi. HecoOcTBeHHbIE
uHTerpassl 1-ro U 2-ro
poza.

OO6miast cxemMa MOCTPOCHHUS
uHTerpasnos. JIBoiHOM u
TPOMHOI HWHTETpall.
Brruncnenne 150.¢
MIOBTOPHBIM
UHTETPUPOBAHUEM. Hx
TEOMETPUYECKUH  CMBICI.
IlonsipHBIE KOOPAMHATHI HA
TJIOCKOCTH.
Hununppuueckue u
chepuyeckie KOOPIAMHATHI
B TIPOCTPAaHCTBE . 3a-M€Ha
MEPEMEHHON B JBOMHOM H
TPOIHOM UHTETpae.
Sxobuan. Sxobuan mig
ciydas nepexona K
HITHHIPUIECKUM u
cepuieckum
KOOpIMHATaM npu
BBIYMCIICHUN JBOMHBIX U
TPOMHBIX HMHTETPAJIOB.
KpuBonuneiinsie
uHTerpanel 1l-ro u  2-ro
pola, CBSI3b MEXIYy HUMH.
T'eomerpuueckue u
(hu3uueckue MPUIIOKEHHUS.
o

IIpumenenue JIBOMHOTO
MHTeTpasa Ui
BBIYHMCIICHUS TUTOILA/IH,
MAacCBl. [Ipumenenne
TPOHHBIX MHTETPaJoOB JUIs
BBIYHCIICHUS 00BEMa,
Macchl. Mexanuyeckue
MIPUIIOKEHUS KpaTHBIX

16

16

MOATOTOBKA K
MPaKTHIECKUM
3aHATHSIM:
paborac 3nek-
TPOHHBIMH
yueOHUKaMH;
pabora ¢
KOHCIIEKTOM,;
pabora ¢
00pazoBaTeIbHBIM
noprtajgom MI'TY;
MOJITOTOBKA U
BeinosiHeHue MK;
BBIIIOJIHEHHUE U
MOATOTOBKA K
samute /13

MK
mpoBepka U3
3amuTa UJI3
TECTHPOBaHHUE Ha
caiire i-exam

OIIK-4, IIK-1,
IK-3

Wroro no pazneny

16

16




11. BexTopHbId aHaIM3 M
9JIEMEHTBI TEOPUH MOJIS

IIOJATOTOBKA K

MPaKTHICCKUM
3aHATHSM:
paboTa c 3iek-
11.1 DjaeMeHTBl TEOpUHU TPOHHBIMH
nosst. CKalsipHOE MOoJIe, ero yueOHUKaMHU;
XapaKTePUCTUKH. pabora ¢
BekropHoe mone, pabora,| 2 4 4 4 KOHCIICKTOM; MK OIIK-4, TIK-1,
cobecenoBaHue IK-3
UPKYISLHS, POTOP, TOTOK, pabora ¢
JIABEPTEHIINS, 00pa3oBaTeIbHBIM
CIeIMaTbHbIe BUIBI MOJIEH. noprtajgom MI'TY;
MOJATOTOBKA U
BeinosiHeHue MK;
MOJITOTOBKA
K YCTHOMY OIIpOCY
Hroro no pazneny 4 4 4
Hroro 3a cemectp 34 34 18,3 SK3aMeH
12. YucneHHbIe METOJIBL.
OCHOBBI BBIYHCIIUTEIHHOTO
MOJTOTOBKA K
MPAKTHIECKIM
3aHATHSIM:
paborac anek-
12.1 YucneHHble METOIBI. TPOHHBIMH
Oc-HoBEI yuehmmiay; OITK-4, TIK-1,
BLITHCIHTENEHOMO 3 2 5 9,2 pabora ¢ cobeceoBaHue K-3
KOHCIIEKTOM,;
JKCIIEPUMEHTA
pabora ¢
00pazoBaTeIbHBIM
noprtajgom MI'TY;
MOATOTOBKA
K YCTHOMY OIIpOCY
HWroro no pazaeny 2 5 9,2

13. Juddepennyansibie

YpaBHEHHUS




13.1 3amayu, npuBOISIIUC
K JuddepeHIuanbHbIM
ypaBHeHussM.  OOmme
YacTHBIC pelIeHus. 3ajada
Komm.  T'eomerpuueckuit
CMBICIT

T PepeHIInaIEHOTO
ypaBHeHHs1 1-ro mopsika.
JuddepenimanbHble
ypaBHEHHS c
Pa3IeIsIFOIIIMHCS
He-PEMEHHBIMH.
OnHopoaHBIE
JuddepeHaIbHble
YpaBHEHHUSI. JIuneitasie
JuddepeHaIbHbIe
YpaBHEHHST U YpaBHEHHS
bepnymu. VYpaBHeHus B
nonHeIX auddepenimanax.

IIpunoxenus
JudhepeHIaIbHbIX
ypaBHeHH# 1-ro mopsiika B
Pa3IMIHBIX obuacTsix
HayKH.
JuddepenyansHbie
ypaBHEHHS BBICIITAX
nopsaakoB. 3anaua Komm.
Teopema Komm
CYILECTBOBaHUS u

COAUHCTBCHHOCTH PCIICHUA.

IlonsaTuss  wacTHOrO M
obmero perneHus.
JuddepenyansHble
ypaBHEHHSI, 1O-TTyCKAIOIINE
HOHMXKEHHE HopsaKa.
OnHOpOoHBIE u
HEOIHOPOJHbIE JINHEHHbIE
muddepeHInaIbHbIC
YpaBHCHUsL BBICILICT'O
MO-psizIKa.
dyHaamMeHTaIbHas
cucTeMa [S11(9:1%178
Onpenenurens BpoHckoro.
Crpykrypa obmero

pelieHuss  JUHEHHBIX U
HEOJHOPOIHBIX JIMHEHHBIX
JudhepeHInaIbHbIX
YpaBHEHHH C MOCTOSHHBIMH
ko3¢ duIeHTam.
JInneiinsie
muddepeHInaIbHbIC
YPaBHEHHS C HOCTOSHHBIMU
ko3 urmenTamu u
paBoif 94aCThIO
CIEHaTEHOTO BUJIA.
Meron BapHalnuu
Jlarpamxa penIeHus
HPOU3BOJIBHBIX
HEOJHOPOJIHBIX JIMHEHHBIX
T depeHInaIbHBIX
YpaBHEHHH C MOCTOSHHBIMH
K03 GUIIIEHTaMHL.
Cucrembl JIMHEHHBIX
mudhepeHInaIbHBIX
YpaBHEHHH. CUCTEMBL.
Meton  uckiroueHus U
Meron Diiepa penIeHus
HOPMAJIbHBIX CHCTEM

10

12

MOJTOTOBKA K
MPAKTHIECKIM
3aHSITHSIM:
pabota c 3ek-
TPOHHBIMH
yueOHUKaMU,
pabora c
KOHCIIEKTOM;
pabora c
00pa3oBaTeIbHBIM
nopraizom MI'TY;
MOATOTOBKA U
BbITIoJIHEHHE MK
BBIIIOJTHEHHE H
MOJTOTOBKA K
sammre /13

MK
mpoBepka U3
3amuTa UJI3
TECTHPOBaHHUE Ha
caiire i-exam

OIIK-4, TIK-1,
IK-3




Uroro no pazaeny 8 | | 10 | 12 |
14. Psanwr (4ncnoBkIe,
(hyHKIIMOHAJIbHBIC, CTCIICHHBIC)
14.1 Yucnossie pspl
Yucnossie pAAbL
CxomuMocTh H  CymMMma
psna. Heob6xonumoe
ycIoBHe CXOJMMOCTH.
Jle#icTBUS CO CXOMAIUMHUCS
pagamm. HocraTounsie
MIPU3HAKU CXOJIUMOCTH
PSIOB C TOJOXKUTEIbHBIMH
YJIeHAMHA (mpu3HaKK
MOJITOTOBKA K
CpaBHEHHS, Hanam6Gepa
. MPAKTHIECKIM
Ko, HWHTETPAIbHBIN). .
3HaKouepeyIomuecs SATATHAM:
PEYIO o pabota c 3yek-
panbl. [pusnak JleitOuuma
TPOHHBIMH
CXOJIUMOCTH
yueOHUKaMU,
3HAaKOYEepeIyIoIIHXCs pabora c MK
SITTOB. VYcnoBHas u npoBepka /I3
paL KOHCIIEKTOM; POBCP A OIIK-4, TIK-1,
a0COIIOTHAS CXOOUMOCTb. 6 10 10 samuTa /13
pabora c TK-3
OyHKIMOHATIBHBIE  PSJIBL. TECTHpPOBaHHUE Ha
00pa3oBaTeIbHBIM S
OO0nacTb CXOAMMOCTH H caiite i-exam
.. nopraizom MI'TY;
METOABI €€ OIpeeeHusI.
MOATOTOBKA U
Cremnennsie psapl. Teopema
BeInonHenne MK
Abens. Paguyc
BBINIOJTHEHHE
CXOJUMOCTH  CTENeHHBIX
108 Wrrepsan MOJITOTOBKA K
p ) vp 3ammre /13
CXOIMMOCTH. CBoiicTBa
CTETIEHHBIX pAnoB.
[IpuMeHeHne  CTENICHHBIX
pSAIOB B MPHUOIMKEHHBIX
BBIYHCIICHUSX, B
BBIYUCIICHUN
OnpenenEéHHbIX
MHTETPAJIOB, MPHU PEIICHUU
T PepeHIIHATBEHBIX
YpaBHEHHUH.
Hroro no pazaeny 6 10 10
15. 'apmoHuYecKkuii aHanu3
MOATOTOBKA K
15.1 TpuroHomeTpHuuecKast MPaKTHYECKUM
cu-cteMa U €€ CBOICTBaA. 3aHATHUAM:
Pag  ®ypee, pasznoxeHue pabota c 3yek-
¢yukiuu B psag Oypse. Pan TPOHHBIMH
®ypbe mns  4YETHBIX H yaeOHUKaMU;
HEUYETHBIX GbyHKIM. 4 8 8 paborta ¢ nposepka /I3 | OIIK-4, [1K-1,
YcnoBus MOTOYEYHOU KOHCIIEKTOM; 3ammrta MJ13 TIK-3
CXOJIMMOCTH U CXOIAMMOCTH pabora c
“B cpen-HeM” HS  PSIIOB 00pa3oBaTeTbHBIM
®Oypse. [Ipumenenne psnos nopraizom MI'TY;
Oypre B NPHOTKEHHBIX BBITIOJTHEHHE H
BBIYHUCJIICHUAX. IIOATrOTOBKA K
3ammre /13
Wroro no pazaeny 4 8 8

16. BeposiTHOCTB:
BEPOSTHOCTEN

TEOpHs




16.1 TIIpemmer  Teopuu

BEPOSTHOCTEN.
OTHOCUTEIbHAS  4acToTa,
3aKOH YCTOWYHBOCTH
OTHOCHUTEIbHBIX 4acTOT.
Knaccuueckoe u
TEOMETPUUECKOE
orpeJiesieHue

BeposTHOCTeH. (OCHOBHBIE
TEOPEMBl O BEPOATHOCTH
CYMMBl W MpPOH3BEACHUS

COOBITHH. YcnosHas

BEPOATHOCTb. Dopmyna

MIOJTHOH BEPOSITHOCTH.

dopmyna Beiteca.

Dopmyna bepnymm.

[IpenenpHble TEOpeMBl B

cXeMe bepnynmu

(mokanpHas u MOATOTOBKA K

UHTeTpabHast TEOPEMBI MPaKTHICCKUM

Jlaruaca, ¢bopmyna 3aHATHSIM:

Ilyaccona). paborac 3nek-
HawuseposiTHelimee 4ucio TPOHHBIMH

MOSABJICHUH  COOBITHA B yueOHUKaMU; npoBepka /I3
HE3aBUCUMBIX UCIIBITAHUSAX. 10 10 pabora ¢ samuTa /13 OIIK-4, TIK-1,
CnyvaiiHple  BEJIHM-YHHBI. KOHCIIEKTOM; TECTHpPOBaHHUE Ha TK-3
JluckpeTHbIE " pabora ¢ caifre i-exam
HETIPEpPhIBHBIC  BEJIUYUHBI. 00pa3oBaTeIbHBIM

Psn pacmnpeneneHusl. noprtaigom MI'TY;

IlnotHOCTB BBITIOJTHEHHE

pactpenenenus. DyHkums MOJITOTOBKA K

pacmpe-/IeIeHust 3amute /13

CiIy4aiHOI BEJIMYMHBI.

YuncnoBsle XapaKTepUCTHKH

JTIACKPETHBIX u

HETPEPbIBHBIX  CITy4aiHBIX

BEJIMYMH (MaTeMaTHYeCKOe

OXXHJaHUe, JHcTepens,

cpefHee  KBaJpaTHUYECKOE

OTKIOHEHHe, MOJa W

MC€JHaHa, Ha4dYaJIbHBIC u

[EHTPAIbHBIE ~ MOMEHTHI).

OcHoBHbIE 3aKOHBI

pacnpeneneHus CIrydaiHbIX

BCJIIMYHH. Nx YHCJIOBBIC

XapaKTePUCTHKH u

CBOWCTBA. 3aKOH OOJBIINX

4yucedn. Teopemsl

Bepuymnu, UYeOwimieBa u

Jlamy-HoBa.

HWroro no pazneny 10 10

17. CraTucTHKA:
CTaTHCTUYECKOE OICHUBAHHE U
MpoBepKa THUIIOTE3,
CTaTHCTUYECKUE METOIBI

00paboTKN 3KCHEPUMEHTAIBHBIX

JAHHBIX




17.1 Bamaun
MaTeMaTH4YeCKOi
CTaTUCTHKHU.
CraTucTuueckue
00paboTku
9KCHEPUMEHTAIbHBIX
naHHbIX. [eHepanbHas u
BBIOOpOYHAS
COBOKYITHOCTH.
CraTtucTiueckoe
pacripenienieHue
Omnupuueckas — QyHKIHA
pactpenenenus. [lonuron
u THCTOrpaMmMa.
CratucTuueckas — OLIEHKa
rapaMeTpoB
pacripeeneHusl.
BreiGopounast cpenHss
TeHepajbHas CpenHsIA.
I'enepanbHas 51
BEIOOpOYHAS ~ TUCTIEpPCHSI.
Tounsle U  cMeUIEHHbBIE
OICHKH. AcCUMMETpusi U
skcuecc.  JloBepuTenbHbIE
HUHTEPBAJIBL. OneMeHTHI
TEOpUH KOppeJISIHY.
YcnoBHbIE CpenHue.
Koppensanuonnsie
TaOJINIIBL. OTtbIcKaHme
apaMeTpoB BBIOOPOYHOTO
YpaBHEHUS NPSAMOHN JIMHUH
perpeccun
MOCTPYIIINPOBAHHBIM
JIaHHBIM. Br160pouHsbIit
K03 PUIIHEHT KOppemsInu.
CraTtucTHueckoe
OLICHMBAaHHE U NPOBEpKa
CTaTUCTUYCCKHUX THUIIOTE3.
CraTucTHYeCKni KPUTEPHUi
MPOBEPKU HYJIEBOI
runote3bl.  Kpurtnyeckas
obJsacth u o0nacTp
TIPUHATHSA THIIOTE3bI.
VYpoBeHb 3HAYUMOCTH U
Ha/I&KHOCTh KpUTEpHUs.
MormHocTh KpUTEpUs.
Ommbku TIepPBOTO u
BTOPOTO pona npu
MpoBepKe THIIOTE3.
Kputepnii coryiacus
IIupcona MIPOBEPKU
TUIOTE3bl O HOPMAJIBHOM
pacnpeneneHun
TeHepaJIbHOU
COBOKYITHOCTH.

MCTOJBbI

BBIOOPKH.

MOJTOTOBKA K
MPAKTHIECKIM
3aHSITHSIM:
pabota c 3ek-
TPOHHBIMH
yueOHUKaMU;
pabora c
KOHCIIEKTOM;
pabora c
00pa3oBaTeIbHBIM
nopraizom MI'TY;
BBINIOJTHEHHE
MOATOTOBKA K
3amute MJ13

mpoBepka U3
3amuta UJI3
TECTHPOBaHHUE Ha
caiire i-exam

OIIK-4, ITIK-1,
IK-3

Wroro no pazneny

Uroro 3a cemectp

34

51

57,2

3a4ET

Hroro no JUCHUIIIINHE

102

119

129,8

OK3aMC€H, 3a4€T

OIIK-4,[TK-
1,ITK-3




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:
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URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1029.pdf&show=dcatalogues/1/1119
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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


https://magtu.informsystema.ru/uploader/fileUpload?name=960.pdf&show=dcatalogues/1/1119012/960.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=960.pdf&show=dcatalogues/1/1119012/960.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=956.pdf&show=dcatalogues/1/1118996/956.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=956.pdf&show=dcatalogues/1/1118996/956.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1433.pdf&show=dcatalogues/1/1123952/1433.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1433.pdf&show=dcatalogues/1/1123952/1433.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3993.pdf&show=dcatalogues/1/1532500/3993.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3993.pdf&show=dcatalogues/1/1532500/3993.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1056.pdf&show=dcatalogues/1/1119405/1056.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1056.pdf&show=dcatalogues/1/1119405/1056.pdf&view=true
https://e.lanbook.com/journal/3030#journal_name
https://e.lanbook.com/journal/2368%2030
https://e.lanbook.com/journal/2368%2030
https://e.lanbook.com/journal/2547

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 ob6ecnieuenune u MHTEpHET-pecypenl:

IIporpammHoe o0ecneuenne

Haumenoanue [10 Ne norosopa Cpok aeicTBus JTUIIEH3UN
7Zip ¢B000IHO pacupocTpansgeMmoe I10O 0eccpoyHO

FAR Manager cB00OTHO pacrpoctpansemoe [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 0eccpouHo




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
WH()OPMaAIIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCUTETA

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



Ipunoowcenue 1
Yueono-memoouueckoe ovecneuenue camocmoamenvroil padoomot 00yuarOUUXca
[To mucuumnuuae «MaTtemaTtukay NpPeIyCMOTpPEHa ayJauTopHass M BHeayJIUuTOpHas

caMocCTosTeNIbHas paboTa 00ydJaroIMXCs.

Ay,HI/ITOpHaﬂ CaMOCTOATCIIbHAsA pa60Ta CTYACHTOB Ha IMPAKTUYCCKUX 3aHATHUAX
OCYHICCTBJIACTCA IO KOHTPOJIEM HNPCoAaBaTciid B BHUJAC PCIICHHUA MATCMATHUYCCKUX 3aldad U
BBITTOJIHCHUA MUKPOKOHTPOJIBHBIX pa60T, KOTOPLIC OITPCACIIACT IMPLIoaaBaTeib AJid CTYACHTOB.

BueaynuropHas =~ camocTosTesNbHas ~— paboTa  OCYILECTBJISETCS B BHUJE  UYTCHMS
y4eOHO-METOIUYECKOM JINTepaTyphl, KOHCIIEKTOB JIEKLIUH, JIEKTPOHHBIX YUCOHHUKOB; palbOTHI C
00pa30BaTeNbHBIM IOPTAIIOM YHUBEPCUTETA; BBHIIIOJHEHHUS MHANBUAYAJIBHBIX JTOMAIIHUX 3a/laHUN
C KOHCYJbTallUsAMM IIPENOJABaTeNs; IOATOTOBKOM K 3aIUTE WHIAUBUIYAIBHBIX JOMAIHUX
3a[JaHMii, BBITOJHEHHS U MIOATOTOBKOM K 3aluTe pedepara, Mpe3eHTaum.

HpI/IMepr BapHUaHTOB HHANBHUAYAJIbHBIX JOMAIITHUX 3a/:[aH1/11‘/’1
«Martpuubl, onpegeaureau. CucreMbl JHHEHHBIX ajJredpanyecKuX ypaBHeHH»

-1 4 1 0
< —2 0 -1 2

1. HaW™w onpepenurens < g 6 3 Asyms cnocobamu: pasno-
L P A

XEHUEM MO INEeMEHTaM CTPOKM UK cTonbLa; NOHWKEeHWeM NopaAKAE.
2. PewuTs MaTpuuHoe ypasHerne C>X = A— B+ E , ecnv useecrHo,

YyTO A4 =(—1 OJ;B:[3 % 2}C=( - 3}.
L3 2 7 0 -1 1
-9 -2 1
3. Haiitn oSpatHyo Marpuuy Kk matpuue |[—-6 -8 —2| m cgenaTts
-9 4 3
npoBepKy.
x+4y+z=
4. Pewuntb cucTemMy { x — 2y +3z =—4, Tpems cnocoBamu: no phopmy-
xX+y—z=-2
nam Kpamepa, matpmyHbiMm METOAOM U meTogom Maycca.
2x,+2x, +x,+2x, =2,
X, +3x,+x;,+5x, =3,

5. FAsnsiercs nu cucrtema x, —x; —3x, =—1, coBmecTHON? Ec-

3x,+5x, +2x, +7x, =5,
(4x;, +8x, +3x; +12x, =8

Ny OHa COoBMECTHa, TO HalTh ee pelweHve mertogom Maycca w cae-
nare NpoBepKy

1 —2x, +x, +3x, —x, +x3 =0,
6. OAns ogHOPOAHOWN CUCTEMBI 2x, —3x, + 5%, —6x, +x;, =0, HalWT™
12.:, —5x, +13x, —13x, +3x, =0
chyHOaMEHTaNbHYIO CUCTEMY PeLIeHWil, ecnun OHa cyLecTeyerT.

DJIeMeHTbI BeKTOPHOI aJredpbl



Bapuaur | 7 anocmnmpamn;x
il :x(]+k)—jx(l+k)+kx{i"+j+k)

I Hanst pexropst @ = (1;1;2), & = (2;2-1). Haitn 5 B IpCyTOuGHke
S S & sepumnasu A(i-1:2), B(5:-6:4), C(13;-1)  maiiru mmuy
BEKTOPEI b=-2-a—ic. d=24d-3¢; yron wmexmy BBICOTBI, ONYIIEHHOM 3 BepmuHL B Ha cropony AC.
BeKTOpamH d M d . TiposepuTs, xonmmpun’m BEKTODB!

bud. 9. Cuna F’=2F-‘-‘3;'+SE npunoxena k touke A(4:-2;3).
OnpesienuTs MOMEHT TOH CHIBI OTHOCHTENLHO TOUKH
B(3:2:-1).

2. Jlamki  uweTwpe  Bexropa: &=(2_;l;l)i;‘“ 5:'{ g
¢=(22-1); d=(37-7). Onpenemurs ‘pasioxenme
BexTopa @ 1o Gasucy b,é,d . ! IOBemcnmemiympenxnelﬂopeuaub yron

! » 5 pasen 30°. 3nas, 6[5=3
3. [Jlanm nsa Bextopa: @ =(3-1:5), b=(1;2;-3). Hatmn e aro fd = |bl H

BEKTOP X TIPH YCIOBHH, YTO OH MEPNEHMKYPCH 0ok OZ . Ry B
H YIOBIETROSET YCIOBHAM: %4 =9, b =—4 . ‘ ¥ i B eris oo
" ik . B I:‘(31 -z),B(4,z;),c( u,s),o(az —3) s OJIHO
nocrpognnomnanempaxa 2+iioub=m- an;w & o )
B f - CEHIRLI SCKTODH, YTON MEWAY KOTODiNG S lZBmmo&eumpamn C BEPUIMHAMA B TOUKAX
60°. ‘ A1), B(2,0,2),C(2:2:2), D(3:4-3) u ee suicory,

iy ’ OIymeHHYIo 13 Bepmiusl D Ha rpars ABC.
5. Bextop @,b,¢ yxoBneTsopsior yeiosuio: @+b+2 =0,

Uemy pasHa cymma b +bé +7a, ecmm |a"]=l lb-4 3
lef=2.

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

_ﬁ'\

H

AHaJuTHYeCKas reoMeTpus




HOCﬂé@OgameﬂbHOCWlu.' eeedeﬂue 8 Mamemamu4yeckuil anaius
Hai o - jim 2x° +x? +5 i x*-3x-2 fim YX*+L1=2 . 1-cos4x,
AUTH IIPEAECIIBI KIUM: S a— —_— —_— —_—
p yH X—>00 3X3—X+1 x—-1 XZ—X—Z x—3 /X_2_1 x—0 2x.tgx
. _(2x-1Y\" . L In(1+2x
im x-(vx*+1-x); lim (—j o lim (1-4x)% ; lim ¥
x—oo| 2% +1 x—0

X—>+00 x—0 93X -1

HCCJ’IC,I[OB&TB Ha HCIIPCPBIBHOCTD, HaAWUTH TOYKH pa3pbiBa, CACIAaTh YCPTEK:

X+4, x<-1,
y=43%; y=4x>+2, -1<x<1,

2X, X>1.
JieMeHTHl QYHKIHOHAIBHOTO aHAMu3a. [Inddepennuanbuoe ucuncienne yHKuum oQHOM
nepeMeHHOM

1. HaiiguTe npou3BOHbIC (DYHKIIHIA:

1-2x x? L —CosX 1 .
a) y=+/x2 3/x% +1— , 0) y=3".e "+ —;
) y=vx2+1+3¥x3+ 7 )y t92x
B) y=x"", r) Iny—xy=x>.

2. Haiinure nuddepenuman GyHKuun  y = ctg*3x + /arctg% .

3. HanmmmTe ypaBHEHHE KacaTeIbHON ¥ HOPMANH K KpUBOH y =8-4/x —20 B Touke X, =16 -
4. Beruucnute NpUOIMKEHHO Y = Ax? mpu X = 1,03.
arcsin (2x — 4)

5. Beruuciute npeaen o npasuity Jlonurans lim o
X—2 X5 —

«IIpumenenue nudPepeHNaIbLHOI0 HCHYUCTCHUS NJIs1 NPHOJINKEHHBIX BBIYHCICHUN H
uccjae10BaHus pyHKIumn»

1. Haiinute d_y 110 onpesienennio ot GyHkuun Y =€
X

2. Haiitu npou3BoaHbIe PYHKINI:

2x+1 tg~ 5/ 2
: +37s; y=(4x+5%; y2—x*+10yx=0.
X

y=e¥® 1 [x-sin?3x; y=
3. Haiitn nuddepennnan GyHKIUN:
X :
y=In tg5+arcsm “5x.

4. HaiiTi mpon3BOAHBIE TIEPBOTO U BTOPOTO MOPSIKOB:

X = arcsin t,
y =In(1-t2).



2
5. Haiigure d—g or pyukmuu Yy = X° -In* x.
X

. 2
6. Haiitu ypaBHeHus KacaTebHbIX K mapadoie Y = X° —4X+6 B TOYKax, OpAMHATH KOTOPHIX PABHAbI 3.

7. Haiitu nauGosblee 1 HanMeHblee suavenns Gyuxuu Y = 2X+6—33/(X+3)%  na orpeske
[-4; -2].
8. HaiiTu nHTEpBaNIBI BO3pACTaHMs, yObIBAHHS, SKCTPEMYM (DyHKIIUH
2x2
x2+3°

y:

9. Haiiti acumMnToTsl rpaduka GyHKIIUU

10. Haiitu nHTEpBaNBI BRIMYKIOCTH, TOUKH Niepernbda rpaduka GyHKIUH

y=Xx-€

11. [poBectu nmonHOE Uccaeq0BaHNE (PYHKIUU U IOCTPOUTH rpaduk

3.]IeMeHTLI BbICIICH aJIredpbl. KOMILICKCHbIC YHCJIA

W yKagasuNEe AeNOTENR, NPOAOTAEME DOSYAATATM ¥  Ax-

’:?.4"3!
2. W"“ i 'zm.’mm-xmm
-3,
Y
f,-od’ 0);'.
. Buioanms: a) (&)
6) sce susvenms wopm V7.
¢, Pemrrd ypaswewna:
o 2% 4xre 3 =0, XECT, iy
0) (1+¢)x + (4 o"a/, =Y f¥, TYyER,
8. Moorpowrs IMT Wﬂl‘ll '
{Irm 173
1%/ 74, 2
8. Hoxasars m.ly ohaepa ANYE > !.!?——

(I)yHKIII/lI/l HECKOJBbKHX IIEPEMCHHBIX. 9J1eMeHThI TOMOJIOTHH
In(x”y)
y—X

1. Haiiti 1 mocTpouts 06JacTh onpeaeacHust QyHKIUH Z =

y
1+x

2. Haiitn yactHble npon3BoHble GyHKINN Z = X-arctg > -

3. HaliTi npon3BOIHYIO CIIOKHON QYHKIUN Z = Xx? y— y2 X,rme X=UCOSV; y=usinv.



oz 01
4. HaiiTu nmpou3BogHBIE 6_ U — HesBHOI QyHKuMK €° —x? ysin xyz=0.
X y

5.Haiiti skcTpeMyM QyHKIHH ABYX nepeMenHbix Z = 4(X—Y)— x> —y?.

HHTerpasbHoe HCUNCIEHUE
Haiitn Heonpeaen€éHHbIE HHTETPaIbl:

a) JX +5Xx \/;Jrzdx , 6) IS|n(3x+1)dx B) jsm xe“**dx, r) _[SX—_de,

X +4Xx+5

. . - e
dx, e) Ix5|n(2x)dx,m) Ixarcsm xdx , 3) J‘mdx,n) deX,
\/_+2

x+1

X_
n | ————
I\/x2—6x+13
cosx+1
Sin X + COS X — 2

) [P

—4dx,p) J‘%dx.
X e +1

M) Ism 2xcos® 2xdx , n) Icos xsin * xdx , o) I

1. Haiitu onipenenénubie I/IHTeraJ'ILI'
7l2

a) J'\/sm X cos xdx , 6) -[x(lnx+1) )

zl4 2

1 3 [
X+ X 4
B) -([—x“ 5dx ,T) !x In xdx |,

J COS x(l +COSX) '([

0
2. Haiitu HecoOCTBEHHEIE I/IHTerpaJ'IBI

a)-l[x2 2 J‘x +4x+10° ®) j 3x+2 '

3. Haiitu momans obiacty, 3a1aHHON JIMHUSIMH B IGKAPTOBOM CUCTEME KOOPIUHAT:
y=x"-1,y=2x+2.

4. Haiitu JuIMHY KpUBOH, 3alaHHON YPaBHEHUSIMHU:

4(2cost —cos 2t)
Inx,v3<x<+15,6 ,0<
2 y= v3 )Y {4(25|n t—sin 2t) '

5. Haiiti 066EM Tela 06pa3oBaHHOTO BpaleHHEeM 0071acTH Y = X°, Y = Jx BOKpYr ocu OX .

6. Haiitu kpuBOIMHENHBIE MHTETPaJIbl IO KPUBBIM L, 3alaHHBIM B JIEKapPTOBBIX UJIM MOJIIPHBIX
KOOpJMHATaXx:

a) jydI,L:y=x3,03x£1,6) Izdl,L:x:tcost,y=tsint,z=t,0£t£2,
L L

I x*+y%dl,L:r=acosp, 0<x<1
B) L

1. Haiitu nBoitHOM uHTEerpan no obsnactu D, orpaHMueHHON THHUSAMMU:

H(X—Zy)dxdy, D:x=0,y=2x*,x+y=3.
D

2. V3MeHHUTbH NOPSI0K MHTETPUPOBAHUS: Idx J. f(x, y)dy.

2 1/x
1 y
3. HepeﬁTH K IOJIIPHBIM KOOpAWHATAM W BBIYUCIINTD: J. ydy ‘[ dx.
0 by

4. Haiitu TpoitHoli uHTErpai no teny 7, OorpaHu4eHHOMY ITOBEPXHOCTSIMU



2

M(xz—z)dxdydz,T:x=0,y=0,x:1,x+y:2,z:0,z:x2+y7.
.

5. Haiitu 00bEM U TUIOIIAAR TTOBEPXHOCTH TEJIA:
2

T ={(x,y,z):x20,2x+3y£12,0£z£y7}.
6. Haiitn LHEHTP MacC OAHOPOAHOI'O TE€jIa, OrpaHUYCHHOI'O ITIOBEPXHOCTAMM:
y=4,x"+12°=4y.

aupdepeHuHaNbHbIC YPABHEHUA
1. Haiitu oOmuii uaTerpan uiam oduiee pemeHue AudQepeHnnanbHoro ypaBHeH!s! IEPBOro

nopsiika (B mpuMepax T), 1) pemuTsb 3aaauy Komm):
2 2 2 2 ' X2 + 2Xy_ 5y2
a) VA—x’y +xy°+x=0, 0) 20xdx—3ydy =3x“ydy —5xy“dx, B) Yy =

2Xx° —6Xy

'—yCcosx =sin 2x 'py = xy?
y -y ’ Xy'+y xy’ o lzdx—xyﬂdy:o.
y(0)=-1 y@) =1 X X
2. Haiitu o6mee pemenue nudhepeHnaaIbsHOr0 ypaBHEHHUS:

a) Y'xInx=y",6) (1+x?)y"+2xy’' =12x>.
y" =2sin®ycosy

y(1)=§, y(©)=1"

4. Haiitu obmiee pernrenue nuddepeHuaibHOro ypaBHeHUs (B IPUMEpE 1) PELINTh 33a1a9y
Komm):
a) y"' —4y"+5y' =6x* +2x-5,6) y"'+2y" -3y’ = (8x+6)e",
B) Yy —4y' +4y=e”(cosx+3sin x),r) Yy —64y’ =128c0s8x —64e™",
y"+y=1/sin x
{y(ﬂ/Z) =1,y (x12)=n12

3. Haiitu pemenue 3agaun Komu:

Pemnte 1Y 1-ro nopsiaka
1 Ydx+(2x—y?*)dy =0.
2 Q2
2X 2X iy + y 43x
2 y y

dy =0.

(1+£y)dx+£"(1—§)dy=0.
4. Y -9x7y = (x* +x2)y % y(0) = 0.
5. (y* +xy?)dx+(x* —yx*)dy =0.

Psowi.

= 1
. 2 n’+n-2
1. Toxa3ate CXOOUMOCTb U HAUTH CYMMY psijia =2 .
2. MHccnenoBaTh Ha CXOAUMOCTD PSIJIBL:

sin n\/_ < = n'(2n+1)' = (3n-2
» Z; 0 2 Sm( ] D 2 ey o & (4n+1)

n=1 n=1



A Z 1 (3n +1),/In(n+5

3. HCCJ’IC,I[OB&TB PAObI HA a6COJ'IIOTHy10 " YCIIOBHYIO CXOIUMOCTD:

sin n\/_ 1" (-D"(@2n+1)
a
) Z )ann(n+1) ") nZ:‘ 3n+2
4, Haiitu cymmy psiga Z D)’
~4"(2n+1)
5. Haiit 0651acTh CXOAMMOCTH CTENIEHHOTO psija:

Z( DN"2"(x+1)" 6) i4”(x—3)2" Z( nH" (x+2)

¢ TouHocTrio 10 0.001.

2n+1

n=1 3n+2 = vZn+1 n

6. Paznoxuts GyHkuuio B psig Teitnopa mo creneHsM X :
a) 3+e7)? ,6) 7/(12+x-x)*,B) In(1—x—20x?).
7. BBI‘-II/ICJII/ITB uHTErpajl ¢ ToyHocThio 70 0.001:

I\/1+x

8. Haiitu npubamkénno pemenue 3anayn Komm B Buje otpeska psaaa Teitiopa no crenensm X ¢
yN — X2 + y2
y(0)=0,y(0)=1

6) [sin(25x%)dx.

YETHIPhMsI HEHYJIEBBIMH KO3 PHUITHECHTAMU: {

«["apMoHMYeCcKUl aHAJIN3)

1. Paznoxuts B psig @ypbe GyHKIHIO, IEPUOTUIYECKYIO C IEPUOAOM 277 , 3a/IaHHYIO Ha OTPE3Ke

[ 1 b i (%) X+7m,—-7<Xx<0
—7T, 7T = )
OpMYTIoN 7, 0<x<rx

2. Paznoxuts B psjg Oypbe QyHKINIO, IEPUOTUUESCKYIO C TIEPHOAOM 4 | 3alaHHYIO Ha OTpe3Ke

x?,-2<x<0
-2,2] dbopmymont f(x) = ’ )
[-2.2] dopmy (){X,OSXSZ

3. Pa3ouTh a) B psiJ] 10 KOCUHYCaM | 0) B psAJl 0 CHHYCcaM (YHKIIHIO, 33JaHHYIO Ha OTPE3Ke
X, 0<x<1

0,3] dpopmymoit f(x) =9 3—x .
[0.3] dopmy (x) l<x<3
BeposiTHOCTD: TeOpHsi BEPOSITHOCTENH
«CrnyuaitHpie COOBITHS»
3aganue 1.
OnbIT — U3BJICUCHUE JICTAITU U3 SAIMKA, B KOTOPOM HaXOMATCS U3JIeNus TpeX copToB. CoObITHS: A
— «M3BJICYCHA JIETAITb IIEPBOTO COpTay; B — «M3BIIeUeHa aeTaab BTOporo copTtay; C — «u3BieueHa
JieTallb TPEThero coptay. Uto npeacrasistor codoit coosituss A+ B, A+C, AC, AB+C?

3amanue 2.

["apnepoOuuiia Bbl1ana 0JTHOBPEMEHHO HOMEPKH YETHIPEM JIMIAM, CAABIIUM B rapepod cBOU
nusinsl. [Tocne 3Toro oHa mepenyTana BCe MUIAIBI M TOBECHIIa MX Hayran. HaiTi BeposTHOCTH
CJICIYIOIIMX COOBITHIA:

A — «kax10My M3 YeThIpeX JIUI rapAepoOIIHIa BEIIACT €T0 COOCTBEHHYIO IIUISAITY»;
B — «poBHO Tpu JIHIIa TOTYYaT CBOM HUISIIBDY;
C — «poBHO /Ba ML TIOJTyYaT CBOU ILUISITIBD».

3ananue 3.
BeposTHOCTS ONaianus B 1116 py 0AHOM BbIcTpesie paBHa 0,001. Haiitu BeposATHOCTB



NOTIAJaHuUs B 1€ IBYX M 0oJiee MyJib, €CIIM YUCII0 BeICTpenoB paBHO 5000.

3amanue 4.

BeposiTHOCTh M3rOTOBIICHUS U3/IENHSI, OTBEUYAIOIET0 CTAHAPTY NP JAHHOW TEXHOJIOTHH paBHA
0,8. Haiiti BeposiTHOCTB TOTO, uTO M3 200 M3aenmii ctangapTHEIMU OyAyT: a) poBHO 150, 6) oT 140
1o 155, B) He menbIme 165.

3amanue 5.

Tpu aBTOMOOWMIIS HAITPaBJICHBI HA IEPEBO3KY I'py3a. BeposTHOCTH UCITPAaBHOTO COCTOSIHUS
nepBoro u3 Hux pasHa 0,7, sroporo — 0,8, Tpetbero — 0,5. HaiiTu BeposITHOCTb TOT'0, YTO POBHO
JIBa aBTOMOOWJISI IPUTOTHBI K 3KCIUTyaTallUu.

«Ciy4aliHbIe BETUYMHBI U UX YHCIIOBBIC XapaKTEPUCTUKID)
3anmanue 1.

He3zaBucumble ONbITHI IPOAOIIKAIOTCS 10 MEPBOTO MOJOKUTEIBHOIO UCXOAA, MTOCIIE YEro
npekpamatorcs. Haiitu psia pacnpeieneHust 4ucia OnbITOB, €CJIM BEPOSATHOCTD MOJIO0KUTEIBHOTO
MCX0/1a ITPU KaXXoM onbiTe paBHa 0.6 .
3ananue 2

3anaH psaja pacupeaenaeHus ciaydaiiHoil BennunHel X. HaliTu MaTeMaTHueckoe 0XXuIaHHe,
JIMCTIEPCHIO U CPEeIHEee KBaIpaTudecKkoe OTKIoHeHHe. [locTponTts GyHKINIO pactpeneneHus.

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

Jlns HenpepbIBHOW CIy4allHOW BENUYMHBI 3a1aHa (YHKIHS paclpeleieHus F(X) .
Tpebyercs HaWTU MJIIOTHOCTb PAaCHpEeNCHUS f(x), MaTeMaTHUYECKOE OKHUJAHUE, NUCIIEPCHIO,

CpeaHee KBaJpaTUYECKOe OTKJIOHEHHE. BBIYHCINTH BEPOSTHOCTH TOrO, UYTO OTKIOHEHHE
CIIy4ailHOM BEJIMYMHBI OT €€ MaTeMaTHYecKOro O)XujaaHus Oyner He Oosee CpeaHero
KBaJIpaTHueckoro otkioHenus. [loctpouts rpadux QyHKImiA.

0 ,  Xx<0
F(x) = %-(1—0032x) : OSXS%
1 ' T
X> =
2
3aganue 4.

JUis HenpepblBHOM ClIy4yailHOW BEJIMYMHBI 33JaHA IUIOTHOCTb PacCIpElENICHUs f(x).
Tpebyercsa HaiiTu mapamerp a, QyHKIUIO pacnpeneneHHs F(x), MaTeMaTHYECKOEe OKHUJaHUE,
JUCIIEPCUIO, CPEIHEKBAIPATUYECKOE OTKIOHEHUE.

0 , xX<0
ax? ,0<x<?2
f(x)=
) a-(4—x)y L 2<x<4
0 , X>4

3amanue 5.

CrnydaifHOe OTKJIOHEHHE pa3Mepa JIeTaau OT HOMHHAJA PACTIPEIETICHO 10 HOPMATbHOMY
3aKOHY ¢ mapamerpaMu d U O . CTaHIAPTHBIMHU SIBJISIIOTCS T€ AETANIH, JJIs1 KOTOPBIX OTKJIOHEHHS
OT HOMUHAJIA JIe)KaT B UHTEpBaJe (a —a,a+ a). 3anucarh GopMyITy IUIOTHOCTH paclpeaencHus
Y TIOCTPOUTH Tpad UK MIIOTHOCTU paclpeaeTieHusI.

CKOJIbKO HEO0OXOIUMO HU3TOTOBHTH JETalleH, YTOOBI C BEPOSITHOCTBIO HE MeHee [ cpeau
HUX ObLIa XOTs ObI OZJHA CTaHAApTHAs?

a=0; 0=0.05 a=0.06;, p=0.97
3aganue 6.



3aKOH paclpefesieHUus CHCTEMbl JUCKPETHBIX CIy4alHBIX BEJIWYUH (X,Y) 3a1aH

Tabmuued. Haiitu xoodduurent xoppensuuu I, ¥ BEPOATHOCTH MONAJAHUSA CIy4YaiiHOM

BEJIMYHMHBI (X,Y) B obmacte D.

X
; 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}
3amaunue 7.

3a/iaHa IUIOTHOCTh PAcIpeAeIeHUs] CUCTEMBI JIBYX CIy4alHBIX BEIMUYUH f(x, y). Haiitu
koo puiment A, kodppuiment Koppessuun T, .

oy A eryye T soanD
V)= 0 ene oon. D

0<x<w
O<y<w
3aganue 8.

CyrouHasi MOTPEOHOCTh 3JCKTPOIHEPTHH B HACEICHHOM MYHKTE SIBJISCTCS CIy4ailHON
BEJIMYMHOM, Maremarndyeckoe oxujpanue kotopoit paBuo 3000 xBm /4 , a mucnepcust paBHa

2500. oLEHUTH BEPOSATHOCTH TOTO, YTO B OJMKAWILIME CYTKH PACXO] 3JIEKTPOSHEPTUU B 3TOM
HacesieHHoM myHKTe Oyaer ¢ 250010 3500 xBm [y .
3aganue 9.

Hano: X,Y - cayuaitasie Benmmunnbl, Y =3X +2, M(X) =2, D(X) =4.

Haittu: M(Y), D(Y), k
3ananue 10.

CnyuaitHass BenuunHa X  HMEET HOPMAaIbHOE paclpeieiCHUe C HEU3BECTHBIM
MaTeMAaTUYECKUM O’KHJAHUEM @ M HEM3BECTHOH nucnepcuei o, . 1o BeIOOpKe (Xl, Xy, en Xn)

Xy ! rxy '

—_ 1 <
o0beMa N BHYKMCIIEHO BHIOOpPOYHOE cpeaHee X =—-in . OmpenenuTh JTOBEPUTETBHBIN
n o

HHTCpBAJI IJId HCU3BCCTHOI'O IMapaMeTpa pPaclupCACICHUA a , OTBEYAIONIMN 3adaHHOH

I[OBepHTeHBHOP'I BepOHTHOCTI/I a .
X =110: n=90; o®=100; o¢=0.92.
3aganue 11.

Ciyyaiinass BenmumHa X HMEeT HOPMaJbHOE paclpeleieHHe C HEW3BECTHBIMU

9 2
MaTeMaTU4YeCKUM OXXuaaHnuem a u aucnepcuen o . Ilo BeIOOpKE (Xl, Xyy ooy Xn) o0BeMa

n

o 1 2\ 1 o\
BBIYUCIICHBl OLEHKH X = —-in u \c°) =— (Xi - X) HEHM3BECTHBIX MapaMeTpoOB.
n <

n-1 43
Haiitn noBepuTenpHBIA MHTEpBAN Ul MAaTEMaTUYECKOTO OXHUIaHus a ,
JIOBEPUTEIIbHON BEPOSITHOCTH (X .

X =21 (¢?) =05, n=24; a=098.

OTBEYaIOINN

CraTucruka
Jlanbl BEIOOPOYHBIE COBOKYITHOCTH ISl IBYX CJIYYalHBIX BETMYMH (M3MEPSEMBIX IPU3HAKOB) X
ny:

X Y X Y X Y X Y X Y

23.1 54.2 225 52.1 31.8 56.0 18.6 48.1 275 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 34.5 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 4.7 26.0 54.2 32.8 63.9
30.4 60.4 27.2 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 4.1
26.7 51.0 34.1 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 4.1 25.8 o1.7
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 4.1 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 24.1 51.8
20.6 51.0 19.7 50.2 31.2 61.9 255 53.8 23.1 50.0
1. IlpoBectu rpynnupoBaHue AaHHbIX. [IoCTpOUTH KOPPEISILIMOHHOE 10JI€ U KOPPEISALUOHHYIO

tabnuny. [loctpouts smnupuyeckue pacrpeaencHusi cocrapisitonux X u Y . Haiitu
a0COJIIOTHBIE M OTHOCUTEJIbHBIE YACTOThl U HAKOIUIEHHbIE YacTOThl. HauepTuTh noJuroH u
TUCTOTPaMMY YacTOT ¥ HAKOTJICHHBIX YacCTOT.

Haiitu BBIOOpOYHBIE M HCHPABICHHBIE OIICHKM IapaMETPOB paclpeiesieHus (cpeaHee,
TUCTIepCHUsi, CpeaHee KBaJpaTUYHOE OTKJIOHEHHE, aCHMMETpPHUs, JKCIIeCC, MOJa, MeIuaHa,
K03 QHUIIMEHT BapHalum).

[IpoBecTH CTAaTUCTUYECKYIO TMPOBEPKY CTATUCTHUECKOM THUIIOTE3bl O HOPMAIbHOM
pacOpenesieHnd HM3MEpSeMOro IpU3HAKa [0 CIEAYIOLUUM KPUTEpUSM: a) CpPEIAHEMY
KBaJIpAaTUYHOMY OTKJIOHEHHIO, 0) pa3mMaxy BapbUpPOBaHMs, B) MMOKA3aTEIsIM HCIPABICHHBIX
ACHMMETPHH | dKCIlecca, T) Kputepito Inpcona % (ypoBeHb 3HAYNMOCTH TIPHHSTH PABHBIM
0.05). B cayyae TpUHATHA THUNOTE3bl O HOPMAIBHOCTH paclpefesieHuss HaNuTh
JIOBEpUTENbHbIE UHTEPBAJIBI JJI1 MaTEMaTHUECKOTO OKUJAHUS U CPEAHEr0 KBaJApaTHUYHOIO
OTKJIOHEHUS NpU ypoBHE HaneéxHocTH 0.95.

HaiiTu u 3anucaTh B KOppeIsILIMOHHYIO TabIuIly ycloBHbIE cpeanue. Ha koppensiuonHom
II0JIE MTOCTPOMTH JINHUM perpeccuu. HaliTu MCIpaBlIEHHBIM KOPPEIALMOHHBIE MOMEHT U
kod(durment koppemsuuu. [IpoBepuTh TUNOTE3y O HE3aBUCUMOCTH Tpu3HakoB X U Y
(ypoBeHb 3HauMMOCTH TpHHATH paBHBIM 0.05). Paccumtath kK03(h(UIMEHTH ITHHEHHOM
perpeccunt (X Ha Y wmimm Y Ha X).IIpoBepuTh 3HAUMMOCTH ypaBHEHUS PETPECCHH.
Haiftu noBepuTenbHble HMHTEpBAJBl IS KOA(PGUIMEHTOB KOPPENSLMM U JMHEHHOU
perpeccun (ripu ypoBHe Haa&xHocTH 0.95).

le/IMepH])Ie 3aJaHusa AJas TCCTI/IPOBaHI/Iﬂ C IOMOIIBIO MHTepHeT-TpeHa)KepOB Ha caﬁTe
i-exam.ru

JUISI TIOITOTOBKYU K TECTUPOBAHUIO HA CalTe 1-eXxam.ru Heo0X0IUMO:

Hw DD e

3aiiTi Ha 00pa30BaTENbHBIN TOPTA] YHUBEPCHTETA T10J] CBOMM JIOTHHOM U MAPOJIEM.

CpeM CBOMX KYPCOB BBIOpPATh AUCHMILIMHY «MAaTEMATHKA

IEpENTH 10 CChUIKE Ha cait i-exam.ru https://www.i-exam.ru/.

BOIMTH B JIMUHBIA KaOMHET, MCIIOJIb3ysl COOTBETCTBYIONIMI JIOTHH ¥ IIapoJib (JIOTHH U [ApOJb

BBUIOXKEH Ha 00pa30BaTEIbHOM MOpTajie B MaTeMaTHKE).
BEIOpaTh PEXUM «CaMOOOYUYCHHEY, TUCIUTUIHHY «MaTeMaTUKay, U3Y9aeMYyI0 TEMY.



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

IIpumepHbIe 3a1aHUSA 1JI1 MUKPOKOHTPOJIbHBIX padoT
Matpunbl. Onpenenunrenu, CJIAY.

1. BoImoaHUTE ACUCTBUS C MATPULIAMHU.

1-31
A-C+3-BT,ean A= 2 -5 14
1-22
3 1
1 2 3
B= =| -1 0
32 -1
2 2
2. PemuTh MaTpuvHOE YpaBHCHHE
4 2 1 -3
X =
3 8 -2 5

3. UccnenoBath Ha COBMECTHOCTb CUCTEMY
9-X —3-X,+95:-X,+6-X, =4
6-X,—2-X,+3-X;+4-X, =5
3:X —X, +3-X;+14-%x, =8

Onemenmuol 6€Km0pH01/7 aﬂ2€6pbl U avaaumuvecKkas ceomempust

1. 3araHbI BEKTOPHI |_1 = (3;—1), a= (5;4). Y6emutses, uro |, u |, MoxHO npunsTs 3a
Oasuc B R,

Y Pa3JIOKKUTh BEKTOP A IO ITOMY Oasucy.

= - V4
2. Nano: |§| =3, ‘b‘=2. VYron Mexy BekTopamu @ u D pasen § Boruncants:

(3-a—2-b)-(z+4-b)
3. Beruncants 00beM TeTpad/ipa ¢ BEPIIMHAMHU B TOUKaX

A(1:-1;3), Ay(2;0;-4), As(1;3;-2), A45:1-1).
Ilocnedosamenvrocmu: 66edeHue 8 MAMeMamuyecKull aHau3s
1. Haittu oOnacts onpenenenust pyHKINU

yzlgx—JrElS+\/x+7

X+

2. locTpouts rpaduk GyHKIUH



_3+X

X+4
3. Haiitu npenenst:
4 2 .
; jm Y3 X —6-X7 41 y lim (L+ ctgx)”
d. . V4
22 1+ x2(7-x+9) x>
. X*=3-x+2
; lim .
B. x—1 X =1

«IIpumenenue 1 PepeHnnaIbLHOI0 HCHUCACHU N/l NPUOINKEHHBIX BBIYHCICHHN H
Hccae10BaHus pyHKIUN»

1
y=X+—
X

1. UccnenoBath QyHKIHMIO HA SKCTPEMYM M HAUTH MHTEPBAIbl MOHOTOHHOCTH

2. HccnenoBarh (hyHKIMIO HA TIEPETUO W HAMTH MHTEPBAJIBI BBITYKIOCTH

y=Xx*-6-%x*+5

_ (x=3)?

Y4 -y

3. Haiitu acuMnToThI rpaduka GyHKIHH

(I)yHKllI/IH HECKOJBbKHUX IIEPEMECHHBIX. 9J1eMeHThI TOMOJIOTHH

4-x—x*>-y°
6-x—x>—y°

1. Haiity 1 ©300pa3uTh Ha IIOCKOCTH 00JIACTh onpeesieH s PyHKINU Z=

Hatitu Bce yacTHbIC MPOU3BOJHBIC IICPBOTO U BTOPOI'O MOPSAKOB JJIsL q)YHKI_II/II/I

Ty

Z=arctg———
g1—x-y

2. 3amucats quddepeHiman ojaHoW MOBEPXHOCTH  KoHyca paauyca R w Bbicotoit H npu

HU3MCHCHUU paguyCa U BBICOTBI COOTBETCTBCHHO Ha AR u AH.

3. CocTaBuTh ypaBHEHHE HOPMAJIH K MOBEPXHOCTH  ypoBHs pynkuun U = (Z — 2)2 —X—Y npu h=0
B Touke M(5;4;?), z<0

Humezpanvnoe ucuucnenue
1. VI3MeHHTDH MOPAAOK UHTETPHPOBAHMSL.



de I f(x,y)dy+}dxif(x,y)dy
2 _ -1 X

2-x?
2. IlepeliTu K MONSAPHON cHCTEME KOOPIUHAT

L e
j dx j f(x, y)dy
0

1-x
3. Haiitu miomaap 001acTH B TOISPHON CHCTEME KOOPAUHAT
2 2
X*—2Xx+y*=0, X" -8x+y =0,

X

y= 3 y =+/3x

k’

4. BpuUCIUTH TPOWHOW WHTETPAT

a 5 4
j dx J. ydyj z°dz
N
5. BbIYHCIUTH KPUBOTUHEWHBIN HHTETPANT
X =8sint + 6cost
j xdl L: _
> y =6sint—8cost

o<t<Z
2

auQpdepeHHATbHbIC YPABHEHUA

Onpenenuts THI TUGGEPEHINATEHOTO YPaBHEHUS U YKa3aTh METO]| PEIICHHS

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

X(y? —x)dx + (y — x*y)dy =0

Pemnts ypaBHEHUE nepBOro nopsaaka

(X*+x)y' =2y +1

Pemnts ypaBHEHHE BTOPOTO TOPSAKA

yly"' +1=0



Pemutes ognopoanoe JL.Y.
y" +2y" +y=0
3amnucarthb BHU YaCTHOT'O PEHICHUA

yV 2y +y" =4x? +§exsin X

Pemmnts cuctemy nuddepeHuuansHbpIX ypaBHeHU MeToaoM Diiepa
|

X' =X-—2Vy
y' =3x -4y

BeKI’VIOprIﬁ AHAJIU3 U dJIeMeHnbl meopuu noJisi

1. Haiitu rpaaMeHT noss U=xX Y +VYVZ 5rouke A(0;2;1)

2. HaiiTu KoMM4YeCcTBO )XHIKOCTH, IPOTEKAIOIIEH 32 eIMHUILY BPEMEHHU Yepe3 3aMKHYTYIO TTIOBEPXHOCTh
2 2 2
z2°=36(X"+Yy°)

B IIOJIE CKOPOCTEH
Z=6 P

S:

\7 = (COS Z+ 3X)r + (X — Zy)I +3z + yzlz> (HOpMAaTh BHEIITHSIS)

X+ y)i —(x=y)j
X* +y°

3. Haiitu nupkynsmuio BeKTopa a= 110 KOHTYpY

yixt+y?=a’

— 2= - 2= 27,
4. Haiitn notenmman sextoproro moma  a = 3X“ZI +4ysin y° j + x°K

Psi0wi
1. MccrienoBath CXOAMMOCTD 3HAKOIIOCTOSTHHOTO Psijia

1 1 1
1+ + + +eee
101 201 301

2. UccnenoBath Ha aOCOIOTHYHO (YCIOBHYIO) CXOJIUMOCTD PSII:

N A N AT AP
1-{—=| +|=| —-|=| +|—
4 6 38 10

3. Haiitu HUHTCPBAJI CXOAUMOCTH pAla U UCCICA0BATH PAJl HA KOHIAX UHTCPBAJIa

x+1  (x+1)  (x+1)

_|_
3°.2-3 3*.3.4 3°.4.5




[Tpunoxxenue 2

OuneHouHbIe CpeACTBA JUIsA NPOBeEIeHUs IPOMEKYTOYHOM aTTecTanun
a) Ilnanupyemble pe3yabTaTbl O00y4YeHHMSl M OLICHOYHbIC CPeACTBAa /Ui NPOBeJACHHSA

MPOMEKYTOYHOM aTTeCTANMHU

CTpyKTypHBIi

O1eHOYHEIE cpe€acTBa

JUIs pelieHns nHkeHepHbix 3aaau (OI1K-4)

[Inanupyemsblie
JJIEMEHT
pe3yibTaThl 00yUSHHUS
KOMIIETCHIIMH
TOTOBHOCTBIO COUYETATh TEOPUIO U MPAKTUKY
3HaThb OCHOBHBIE  OIIPEAECICHUS
U NOHATHS, U3y4aeMble B
pamKax Kypca
MaTE€MaTUKU;
Ha3bIBaTh nx
CTPYKTYpHBIE
XapaKTEPUCTUKU

[lepedyeHb TEOPETUYECKUX BOIIPOCOB K 3K3AMEHY
Matpu1iibl 1 UX pa3HOBUIHOCTH.

JInnennbie onepanuu Hang MaTpHUIlaMH.
[IpeoOpa3oBanue MaTpUIl: TPAHCIIOPTHPOBAHUE,
AIIeMEHTapHbIe MpeoOpa3oBaHUsl.

Omnpenenurensb, €ro CBOICTBA.

®opmyna Kpamepa. Bolunciienue onpenenutenei
2" u 3" mnopsmka. Panr marpunsl. OGparHas
Matpuua. Onpenenurens n-ro NopsaKa.

Cucrema JMHEHHBIX alreOpandyeckux ypaBHEHUI.
Matpuusblii cnoco0 wuX pemeHus. Teopema
Kponekepa-Kanennmu. CoBmecTHBIE,
HECOBMECTHBIE, OIPE/CIICHHbIE, HEOIPEICICHHbIE
CUCTEMBI JIMHEWHBIX alredpandeckux ypaBHEHUH.
Bekrtop. [loHsiTHE O BEKTOpPHBIX aMarpammax B
HayKe M TexXHUKe. JIMHEHHbIE omnepanuu Hax
BEKTOpaMH, CBOMCTBA. [[11Ha BeKTOpa.

JlexapToBa cucrema KOOpIuHaT.

Henunelinple  omepauum  HaJg  BEKTOpaMu:
CKaJISIpPHOE, BEKTOPHOE, CMEIIaHHOE IIPOU3BEICHUS,
X CBOMCTBA. MEXaHMYECKUUA CMBICT CKAISIPHOTO
[IPOU3BECHHUS. I'eomerprueckuii CMBICI
OIPEAEINTENEH BTOPOTO U TPETHETO MOPSIIKA.
VpaBHeHue nuHUM Ha Miockoctu. llpsamas u
IUIOCKOCTB B IIPOCTPAHCTBE. Y paBHEHUE IIJIOCKOCTH
B IIPOCTPAHCTBE.

KpuBble BTOpPOro mnopsiika: OKpy:KHOCTb, JJUIHIIC,
runepbosa; MX YypaBHEHUS U TE€OMETPUUYECKUE
cBoiictBa. KBaspaTnunsie (GopMbl U UX MaTPHIIbL.
[IpeoOpa3oBanue  KBaJpaTHUHbIX  QopM K
KaHOHUYECKOMY BH]Y.

Yuciosele MTOCIEA0BATEILHOCTH. [Tpenen
YUCIIOBOH  IOCIENOBATENLHOCTH.  beckoHeuHO
MaJble u 0ECKOHEYHO OoJIbIINE
MOCJIENOBATENLHOCTH.

Oynkuus. Ilpenen dynkuuu. Teopema o cBs3H
¢bynkuuu, e€ mpenena U OECKOHEUHO MAJIOM.
beckoneuno Manble U Oonbmme  QyHKUIHUU.
[TapameTpuueckoe 3agaHue QyHKIHU.

[Ipenen  cymmbl, TpPOU3BENEHUS, YACTHOTO.
HenpepbIBHOCTh ()yHKIIMK B TOYKE M Ha OTpE3Ke.
Knaccudpukanus Ttouek paspbiBa. OCHOBHBIE
TEOpEeMbI O HEMPEPHIBHBIX Ha OTpe3ke (PyHKIUX.
OcHOBHBIE 3JIeMEHTapHble (YHKIIMH, UX CBOICTBa

U rpadukH.




CTpyKTypHBII
AJIEMEHT
KOMIIETEHIINH

[Inanupyemsie
pe3ynbTaThl 00yUYEHUS

OueHoYHbIE CpEeACTBA

VYMers:

Hauboiee
METOI

BbIOMpAThH
OIX OIS
pereHus
MaTeMaTHYeCKUX 3a7au;
o0cyXaTh CHIOCOOBI
3 PEeKTUBHOTO pEIICHUS
MaTEeMaTHYECKUX 3a7a4;
pacrno3HaBaTh

s deKkTuBHOE  pelIeHue
OT HE3(P(HEKTUBHOTO;
IpuoOpeTaTh
CaMOCTOSITENIbHO 3HAHUS
B 00JIaCTH MaTEMAaTHUKWU,
KOPPEKTHO BBIpaXKaThb U
apryMEeHTHPOBAHO
000CHOBBIBaTh
MIOJIO’KCHUST MATEMATHKHU

[IpumepHbIe MpakTUUECKUE 3aJaHUs IS SK3aMeHa
Haiitu oOpatnyro wmarpumy A T A
1 -1 2
-1 1 1
1 1 0

In cos x

X2

Brerunciutb lim

Bnaners:

HCII0JIb30BaTh
MaTeMaTU4YeCKHe 3HaHUs
Ha MEXAUCHUIUIMHAPHOM
YPOBHE;

MPaKTUYECKUMHU
HaBBIKAMH peteHus
MaTeMaTUYeCKUX 3aJay ¢
HCIIOJIb30BaHUEM
MOAXOASIIET0
HaBBIKAMHU
OPUEHTHPOBAHUS B
YCJIOBHSIX  OOHOBIICHUS
Lene, coJiepKaHus,
TEXHOJIOTHI B Yy4eOHOU
JeATETbHOCTH JUTSt
MTOCJIETYIOLLET O
MIPOBEICHUS BCEl
MOCJIEIOBATEILHOCTH
JEUCTBUA B OTHOLICHUHU
caMOOpraHu3aIu u
camo0o0pazoBaHus

METO/a,

HpI/I KakiX 3HA4YEHHUAX a U b cucrema ypaBHeHPIfI
HMECT CIAWMHCTBCHHOC PCIICHHC, OECKOHEUHOE
3x—ay =1
6x+4y =D

MHOKECTBO PEIICHUM:

CITOCOOHOCTBIO K

ananu3y u cuntesy (I1K-1)

3HaTh

OCHOBHBIC  OIPEIEIECHUS
Y TIOHSATHUSI MAaTEMaTUKH;
OCHOBHBIE METO/IbI
pereHust
MaTeMaTUYECKUX 3a]1a4u;
OCHOBHBIE OIpEETCHUS
U TIOHATHS MaTEMAaTHKH,
MIPUMEHSIEMbIE B
MapajyieabHbIX
JTUCIUIIINHAX

dusnyeckue 3a/1a4H, IIPUBOALINE
mudepeHIMaTbHBIM YPaBHEHHUSM.
Juddepenunanbuble ypaBHEHUs IIEPBOTO
nopsiaka. 3agaun Komu. Teopema cyniecTtBoBaHMs
Y €IMHCTBEHHOCTH pelieHns 3a1aun Komm.
Jluneituble auddepeHnranbHble  ypaBHEHUS C
NOCTOSIHHBIMU  KOd3(ppurimeHTamMu. YpaBHEHUs C
MIPaBO YacThIO CIIELHAIbHOIO BUJA.

Meto Bapuanuy Npou3BOJIbHBIX IOCTOSHHBIX.
Cucrembl 1uddhepeHINaTbHBIX YPaBHEHHH.
Yucnossle psajbl. CXOAUMOCTb U CyMMa psia.

K




CTpyKTypHBII
AJIEMEHT
KOMIIETEHIINH

[Inanupyemsie
pe3ynbTaThl 00yUYEHUS

OueHoYHbIE CpEeACTBA

HeoOxomuMmoe ycrmoBue cxoauMocTH. JleiicTBus ¢
psaaamu.

3unakouepenyromuecsa psaasl. [Ipusnak Jlenbuuna.
AOGCOIOTHAS ¥ YCIIOBHAsL CXOJJUMOCTH.
@OyHKIMOHAIBHBIE PSA/bl, 001aCTh UX CXOIUMOCTH.
CBoiicTBa paBHOMEPHO CXOJSALIUXCS PSAJIOB.
Crenennsie psgpl. Teopema Aobens. CBoiicTBa
CTEIEHHBIX PSAJIOB.

Pasnoxxenne QyHKIUN B CTENEHHBIC PSABL. Psibl
Tetinopa. AIropuT™M pasioxeHus: GYHKIUH B psl
Tewnopa.

[IpumeHeHue cTeneHHBIX psaoB ['apMoOHMYECKHi
aHaJIN3.

YpaBHEeHHs] MATEeMaTH4YECKOU (DU3HKHU.

OcHoBHas TeopeMa KOMOMHATOPUKH.

[Ipeamer TEOPUH BEpPOSITHOCTEH.
[IpocTpaHcTBO  3IEMEHTApHBIX COOBITHH.
Anrebpa COOBITHH.

OTHOocuTeNnbHAs YacTOTa, 3aKOH YCTOMYMBOCTH
OTHOCHUTEJIBHBIX 4acCTOT.

Kitaccnueckoe M reomMeTpuyeckoe OnpenesieHue
BeposiTHOCTEN. CTaTUCTUUECKAsl BEPOSITHOCTD.
AKCHOMaTH4ECKOE IIOCTPOECHUE TEOpUU
BEPOSITHOCTEM.

OCHOBHBIE TEOpPEMBl O BEPOATHOCTH CYMMBI
U TPOU3BEICHUS

HECOBMECTHBIX COOBITHI.

ITpuHnun [IPaKTUYECKOU HEBO3MOXKHOCTH
MaJIOBEPOSATHBIX COOBITHIA.

CnenctBus TEOPEM CIIOKEHUSI U YMHOXKECHHS.
VcenoBHas  BeposTHOCTb.  DopMmyna  MOITHOU
BEPOATHOCTH.

BepostHocts  runore3.  DPopmyJibl beiteca
(BBIBOJ).

[ToBropenue ucneitanuii. ®opmyna bepHysu.
IIpenenbHble  TeOopemMbl B cxeme bepHyinn

(;moxanbpHas U UHTerpajibHas TEOPEMBI
Jlarmaca, ¢opmyna Ilyaccona).
HauseposTHelilee YHUCIIO MOSIBJICHU I
COOBITHSA B HE3aBUCUMBIX WCIIBITAHUSX
(mpumepsI).

Cnyyaiinbie BEJINYWHBI. JuckpeTHbie 51
HEIpEPbIBHBIE BeNMUYUHBI  (Tpumepsl). Psn
pacnpeneneHus.

[InoTHOCTH pactpeneneHus.

OyHKIUA pacnpeneneHus ClIy4alHON
BEJIMYUHBI.

UucnoBple  XapaKTEPUCTUKH  JUCKPETHBIX |
HEMPEPBIBHBIX  CIIy4alHBIX BEIMYUH -

MaTeMaTU4ecKoe OXHUJaHue (CBOMCTBA).




CTpyKTypHBII
AJIEMEHT
KOMIIETEHIINH

[Inanupyemsie
pe3ynbTaThl 00yUYEHUS

OueHoYHbIE CpEeACTBA

UucnoBble  XapaKTEPUCTHKH  JUCKPETHBIX U
HETPEPBIBHBIX CITy4YaiHbIX BEIIMYUH -
JUCTIEPCHS, cpenHee KBaJ[paTHYECKOE
OTKJIOHEHHE (CBOMCTBA).

UucnoBble  XapaKTEPUCTHKH  JUCKPETHBIX U
HETPEPhIBHBIX CIYYallHBIX BEJIWYMH - MOJA U

MEAUuaHa, Ha4daJIbHBIC )48 HCHTPAJIbHBIC
MOMEHTBHI.
bunomuanbHbIi 3aKOH pacupeneneHusl.

['eomeTpHuuecKmii 3aKOH pacrpeaeIeHuUs.
I'unepreomeTprudecKuil 3aKOH pacIpeieiICHUs.
PaBHOMEpHBI 3aKOH pacrpeeIeHus.
IToxazarenbHbIN 3aKOH paclpeleiIeHHUs.
HopmanpHblii 3aK0H paciipeiesieHusl.

3akoH OONBIIMX YHUCET.

CucrteMa ciydailHbIX YUCENl: OCHOBHBIC MOHSTHSL.
3aKOH pacIpenesaeHus] BEpOSITHOCTEN JUCKPETHON
JIBYMEPHOU CITy4ailHOW BEJINYUHBI.

@yHKIUSA pacHpencsieHus IBYMEPHON CIly4alHOMN
BEJIMYMHBI.

[InoTHOCTB pacnpeneneHus AByMEpHOU CllydalHON
BEJIMYMHBI.

VY c10BHBIE 3aKOHBI PACTIPEAEICHUS COCTABIISIFOIINX
CUCTEMBI JUCKPETHBIX CIIy4ailHbIX BETMYMH.

VY c10BHBIE 3aKOHBI PACTIPEAETICHUS COCTABIISIFOIINX
CHCTEMBI HEMPEPbIBHBIX CITy4aifHbIX BEJIUYUH.
YucnoBble  XapaKTEPUCTHKU  CUCTEMBI  JBYX
CiIy4alHbIX Beln4yuH. KOppensuoHHBIII MOMEHT,
koa¢dunmeHT koppemsanuu. KoppennpoBaHHOCTh
3aBHCHUMOCTbD CIIy4alHBIX BEJIMUUH.

JInnelinas perpeccus. JInHeliHas KOppesIus.
OCHOBHBIE MTOHATHS MaTEMaTHUECKON CTaTUCTHUKH.
I'enepasibHas U BBIOOPOYHAs COBOKYIHOCTH.
IToBTOpHAs u OecrioBTOpHas BBIOOPKHU.
PemnpesenTtaruBHas BBIOOpKa.

Crnioco6s1 oTOOpAa.

CraTtucTudeckoe pacrpeielIeHue BHIOOPKH.

OMnupudecKast byHKIUSA pacupeneneHus.
ITosnuroH u rucrorpamma.
Cratuctuueckue OLICHKH apaMeTpoB

pacupenenenus. Hecmerennsle, 3¢ (heKTUBHBIE U
COCTOSTEIILHEIC OIICHKH.

['enepanbHas cpenHsis, BBIOOPOYHAS CPETHSA.
['pynmoBas u oOmias cpeaHue.

['enepanibHast, BEIOOPOYHAS TUCTIEPCHUU.
['pynmoBasi, BHYTPUTPYIIIOBAs, MEXIPYIIIOBAas,
o011as AUCIepCuu.

TOYHOCTH OIIEHKH, JOBEPUTEIbHAS BEPOSTHOCTD.
JloBepUTENbHBIN UHTEPBAIL.

CratucTuyueckas TUIIOTE3A. Hymnesas n




CTpyKTypHBII

OueHoYHbIE CpEeACTBA

[Inanupyemsie

IIEMEHT
pe3ynbTaThl 00yUYEHUS

KOMIIETEHIINH

KOHKYpUpYIOILasi, IPOCTasi U CJI0KHAs TUIIOTE3bI.
Ommobku 1 u 2 poma. CTaTUCTUYECKUA KPUTEPHUI
NpOBEpKH HyNeBOW runore3bl. Habmogaemoe
3Ha4YE€HHUE KPUTEPUS.

Kputnuyeckas obnacte. OOnacte  IPUHATHA
runore3bl. Kpurnueckue TOUKH.

Kpurepuii cornacus Ilupcona.

VYMeTh BBIACJIATDH I'NTAaBHBIC DTAllbl I[aHI)I MaTpUIbI Aﬂxn , Bqu . Kakum YCIOBUAM
B cOope uH(opMaIuL; JOJIKHBI YZIOBJIETBOPATH YMCIa M, N, P, ¢, YTOOBI
obeysxnars . croco6e! MokHO ObuTO Halitn A+B, A-B,B-A/A-B+B
s dexkTuBHON 00pabOTKH . .
HH(OPMAIHH Teno MaCCOI;I 4 Kr JABWXKETCS NPSMOJIMHEHHO IO
otmmuate  sddexrusHoe | SAKOHY X = t®+ t + 1. Onpeaenutb KHHETHYECKYIO
pelierme o | PHEPTHIO TeIa B MOMCHT BPEMCHH t = 5.
Hed(PPEeKTHBHOTO;

OOBIACHATH (BBIABIATH W
CTPOUTH) THUITMYHBIE
MOJEJIU 3a/1a4
npuoOperaTh 3HaHUSA B
00JacTu MaTEMaTHKU;
KOPPEKTHO BBIpaXkaTb U
apryMEHTHUPOBAHO
000CHOBBIBAThH
MOJIOKEHUSI MaTEMaTUKHU
UCII0JIb30BaTh

3JIEMEHThl ~ MaTeMaTUKH
Ha IPYTUX
JUCLUIUINHAX, Ha
3aHATHUSIX B ayJUTOPUH

Brnaners IIPAKTUYECKUMHU [Tpu xakux 3HavyeHusx a u b Touka (1,3) sBiseTcs
HaBBIKAMU TOYKOU nepernda KpuBou y = ax>+bx??
MCIIOJIb30BaHUs
AIIEMEHTOB MaTeMaTHKHU
Ha IpYTruX
JTUCIUIUINHAX;
crioco0amu
JEMOHCTpallMM U YMEHUs
AHAJIN3UPOBATH

CUTYallMI0  Pa3IMIHBIMU
METOJIaMH;

HaBBIKAMH U METOJJMKaMHU
0000111eHUsT pe3yabTaTOB
peIIeHHS 3a1a4;
crioco0amMH  OIICHUBAHUS
3HAaYUMOCTH "
[IPaKTUYECKON
HPUTOTHOCTH
HOJTY4EHHBIX
pE3yNbTaTOB; CIOCOOAMH
COBEPILICHCTBOBAHUS




CTpyKTypHBII
AJIEMEHT
KOMIIETEHIINH

[Inanupyemsie
pe3ynbTaThl 00yUYEHUS

OueHoYHbIE CpEeACTBA

npodecCHOHATBHBIX
3HAHUW U YMEHUU IMyTeM
HCIIOJIb30BaHUS
BO3MOKHOCTEMN
UH(POPMALIMOHHOM CpeJIbl

T'OTOBHOCTBIO

HCIIOJIB30BaThb

(bu3NKO-MaTeMaTHYECKHA
BO3HHUKAIOIIMX B X0JIe MPO(ECCHOHATBHON 11

armapar
esitenpaocTH (ITK-3)

g pelICHU  3a1ady,

3HaTh

OCHOBHBIE
MaTeMaTHYeCKue
HOHSTHSA:  ONpEeNICHHUS,
TEOPEMBI, CBOMCTBA,
METOJIbI
mudepeHaIbHOr0 U

WHTETPAIbHOTO
HCYUCIICHHUI JISt
MOCTPOCHUS W aHajau3a
MaTEeMaTHYSCKUX
MOJEJIed  SBJIEHHU U
TEXHOJIOTHYECKUX
MIPOIIECCOB

pa3yMHYIO TOYHOCTH
bopMyITUPOBOK
MaTEeMaTHYSCKUX
CBOMCTB H3y4aeMbIX
O0OBEKTOB,  JIOTUYECKYIO
CTPOTOCTh W3JI0KCHUS
MaTEeMAaTHKH,
ONUPAIOIIYIOCS Ha
ageKBaTHBIN
COBPEMEHHBIN

MaTEMATUUYECKUH SA3BIK

[lonsiTve W CMBICT MPOU3BOAHOM  (PYHKLIHUH.
I'eomerpuyecknii  CMBICI ~ INPOM3BOJHOM U
nuddepenmuana.

OcHoOBHbIE IpaBuiIa Qg QepeHpoBaHusl.
[IpousBognas CJI0’KHOM byHKIHH.
HHBapuaHTHOCTD dopmbl  muddepenunana.
Hesasno 3a/1aHHbIE byHKIUY, ux
g epeHImpoBaHue.
Teopema ®epma, Poms,
IIpaBuno Jlonuras.
@opmyna  Teinopa. Ilpunoxenue
Tennopa. HccnenoBanue
MOHOTOHHOCTb, 3KCTPEMYM,
BOrHyTOCTh. Toukm  meperuba.
BEPTUKAJIbHBIEC U HAKJIOHHBIE.
KoMmruiekcHple uMciia W ACUCTBUA C  HUMH.
N3o0paxeHne KOMIUIEKCHOTO 4YHCIIa Ha
IUIOCKOCTH. AuireOpanyeckasi, reoMeTpuueckas u
MOKa3aTelIbHbIC dbopMbI KOMILJIEKCHOTO
yucna. CTeneHb U KOPEeHb KOMILJIEKCHOTO YUCIIA.

Jlarpanxa, Komu.

(hopMyIbI
byHKIMN:
BBITYKIIOCTb,
AcCUMOTOTHI

[TepBooOpasnast u e€ cBoiicTBa. HeonpenenéHupiii
MHTETpaJl. 3aMeHa IEpEMEHHON B HEONIPEIENEHHOM
MHTErpajie U UHTETPUPOBAHUE 10 YACTSIM.
Tabnuua UHTETPAJIOB. WuTerpupoBanue
paloHaIbHbIX, UppalMOHATIBHBIX u
TPUTOHOMETPUUYECKUX (YHKLUH.

3anauyu, NPUBOSAIINE K MOHATHIO ONPEIEIEHHOTO
uHTerpana. CBOMCTBA ONpPENEIEHHOIO MHTErpaa.
®opmyna HeroTona-JleitOHuna

WHuTerpupoBaHue Mo 4acTsM, 3aMEHa IEPEMEHHOM.
HecoOcTtBennbie unTerpansl. ['eomerpuueckue u
buznueckue IIPUIOKEHHUS ONpPEAEIEHHBIX
MHTErPAIIOB.

@DYHKIMH HECKOJIBKUX MIEPEMEHHBIX: OIPEIEIICHNUE,
00J1acTh OmpeieNIeH s, CIOCOOBI 3aaHusI.
Yacrusie npoussogusie GHII, nx reomerpuyeckuii
1 MexaHudeckuid cMbici. [Ipeaen GyHkun.
JIBOWHOM UHTErpal.

3aMeHa epeMEeHHbIX B IBOMHOM UHTErpale.
TpoiiHONM wuHTerpan. 3aMeHa IIEPEMEHHBIX B
TPOMHOM HMHTETpaJIe.

HpI/IJ'IO)KeHI/IH KPpaTHBIX UHTCTPAJIOB.




CTpyKTypHBII

OueHoYHbIE CpEeACTBA

[Inanupyemsie
IIEMEHT
pe3yabTaThl 00yUYeHUS
KOMIIETEHIINH
KpuBonuneiinple nnTerpansl 1 poaa.
KpuBonunelinbie UHTErpassl 2 poja.
IToBepxHOCTHBIE HHTErpaibl 1 1 2 pona.
[IpunoxkeHrs KpUBOJIMHEUHBIX U MOBEPXHOCTHBIX
MUHTETpajoB
@YHKIMN KOMIUIEKCHOTO IEPEMEHHOTO.
I'apmoHnueckuil ananus
DJIEMEHThI TEOPUU TOJIS
YucneHHble METOIbI
DneMeHThl PYHKIIMOHATIBHOIO aHAIN3a
OCHOBBI BBIUNCIIUTEIBLHOIO SKCIIEPUMEHTA
YmMmers IIPUMEHSATH Meroasl | [IpumepHsble 3ananus
G hepeHIHaTBEHOTO HccnenoBaTh Ha  HEMPEPHIBHOCTh  (PYHKIIHIO
HCYHUCIICHUS JUIst 3(1— |X|),|X| <1
peleHus 3amay, | T(X) =
UCCJIEI0BAHMS 0, |X| >1
MOBE/ICHUS (byHKINH,
MIPUMEHSATH
UHTETpaJIbHOE
HCYHCIICHHE JUTSL
BBIUMCJICHUS
F€OMETPUUECKHUX u
bu3nIecKuX
XapaKTEePUCTUK
00BEKTOB; HCIIOJIH30BaTh
OCHOBHBIE  YHCIICHHbIE
METOJbl Ul PELIeHUs
3a1a4y
UCIIOJIb30BaTh OCHOBHBIE
MaTEMAaTUYECKNE 3aKOHBI
B npodeccnoHanbHOMN
JESATEIILHOCTH,
NPUMEHSITh METO/IbI
MaTEMaTHYECKOTO
aHanusa "
MOJIEJTMPOBaHUS,
TEOPETUYECKOTO u
JKCIIEPUMEHTAIILHOTO
VICCJIEIOBAHMUSI
Brnaners METOJaMHU 1)
T pepeHaIbHoro U 1 Moesn B
MHTETPAJIBHOT'O 40 + / Moean A
HCYHUCIICHUS npu | /
pELIeHUH 3a/1a4; € 30 t---- D -
YHUCIIEHHBIMH  METOJIaMU é o0 L : !
MaTeMaTUKU u ux | ¢ ! Lo
MIPOCTEUILINMH 10 + ! Lo
peanuzauusamu Ha OBM; ! , i : i 1 ; . o
MaTEMaTHYCCKUM 2 4 5] 8 10 12 14 16

UHCTPYMEHTApHEM  JIJIs

spema, 4




CTpyKTypHBII
AJIEMEHT
KOMIIETEHIINH

O1eHOYHEBIE CpeICTBA
[Inanupyemsblie H peit

pe3ynbTaThl 00yUYEHUS

pemienust 3amay B cBoei | Tpu nmoesna A,B,C aBurarorcs npsiMOJIMHEMHO B
npoduabHON 00JIaCcTH. TedyeHne 16 wYacoB. Ha pHUCYHKE H300paxeHbI
rpaduku ckopocteid moe3goB A u B (B km/u).
rpaduK CKOpOCTH moe3/ia A COCTOUT U3 OTPE3KOB
npsIMBIX, a TpaduK CKOpPOCTH Tmoe3na B — wu3
y4acTKOB MapaloJl ¢ BEpUIIMHAMHU B TOYKaX t=06,
v=36, t=12, v=26,3. Cxopocts noe3aga C 3anana
ypaBHEHUEM V(t)=8t-0,25t2. €CIM  a1-yCKOpEeHHue
noesnga B, a ay-yckopenue mnoe3na C B MOMEHT
BpemeHu t+14, TO yeMy paBHO 3HAauYCHHE
BEIpKCHUS a-32;?

0) I[Dopsaoxk mnpoBedeHHs] TPOMEKYTOUYHOH AaTTECTAMHU, MOKA3ATeJM W KPUTEPUH
OlleHUBAHUS

[IpomexxyTouHasi arrecTanus IO JUCHHMIUIMHE «MaTemMaTuka» BKIIOYAET TEOPETHUECKUE
BOIPOCHI, MTO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUAIOIIMMUCS 3HAHUN, U TIPAKTHYECKUE
3aJJaH¥sl, BBISIBIISIONINE CTETIEHb C(OOPMUPOBAHHOCTH YMEHUI M BIIaJICHUH, TPOBOAUTCS B opme
JK3aMeHa U B (hopmMe 3aueTa.

DK3aMeH 0 JaHHOH TUCIHIUIMHE POBOJUTCS B YCTHOU (hOpME 10 9K3aMEHALMOHHBIM OHIIeTaMm,
KK U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOMIPOCA U OJTHO MPAKTUUECKOE 3aJaHHeE.
[Toka3zarenu u KpUTEpPUU OLICHUBAHUS YK3aMEHA:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOydarolmuiicss JEMOHCTPHUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTH4YEeCKOe W TIIyOOKOe 3HaHue
yueOHOro MaTepuasga, CBOOOJHO BBIMOJNHSET MPAKTUYECKUE 3aJaHUs, CBOOOJHO OMEPHUPYET
3HAHUSIMH, YMCHHUSMH, TPUMEHSCT UX B CUTYAIUSIX TOBBIIICHHON CII0)KHOCTH.

— Ha OILEHKY «xopomo» (4 Oamna) — oOyyaroluiics IEMOHCTPUPYET CpEeIHUN YPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHMSA, YMEHHS OCBOCHBI, HO JOITyCKAIOTCS
HE3HAYUTENbHbIE OMMOKH, HETOYHOCTH, 3aTPYAHECHHS IIPH aHAJTUTHUYECKUX OTepallusiX, IEPeHoce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OLIGHKY «YyI0BJIETBOPHUTEJIBLHO» (3 6amna) — oOydyarouiuiicss IeMOHCTPUPYET MOPOTOBBIIA
YPOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIMI: B X0JI€ KOHTPOJIBHBIX MEPOIPHUATHI JOMYCKAIOTCS
OIIMOKHU, TPOSBISETCS OTCYTCTBHE OTHENbHBIX 3HAHUM, YMEHUW, HABBIKOB, OOyYarolIuiics
UCTIBITBIBACT 3HAYUTEIILHBIC 3aTPYAHCHUS MPH ONEPUPOBAHUN 3HAHUSAMHU U YMEHUSIMU TMPU UX
MEePEeHOCe Ha HOBBIE CUTYAIIUU.

— Ha OLIEHKY «HEeYyJ0BJIeTBOPUTEJbHO» (2 Oamia) — oOydarouuiicss 1eMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUYECKOro MaTepuaa, 10MyCKaeT CylIeCTBEHHbIE OIIMOKHU, HE MOXKET IM0Ka3aTh
MHTEJUICKTYaJIbHBIE HaBBIKU PEIICHUS MPOCTHIX 33/1ad.

— Ha OIICHKY «Hey10BJIeTBOPUTeIbHO» (1 6ann) — oOydaromuiics He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIPOM3BEACHUS U 00BCHEHNS HH(OPMAIIHH, HE MOXKET TI0Ka3aTh HHTEIJICKTYalIbHbIC
HABBIKU PEIICHHsI MPOCTHIX 33/1a4.

[Toka3zareny v KpUTEPHUN OLICHUBAHHS 3a4eTa:

- UIA caayM 3adeTa oOydJaromuiics Toka3biBaeT cHOpMUPOBAHHOCTH komrmereHiwmit OITK-1,
[IK-1 u IIK-3 mo pazgemam 3-ro cemecTpa, T.€. MOKA3bIBAET COOTBETCTBYIOIIWE 3HAHUA (TIO
KpaiitHeil Mepe, Ha YPOBHE BOCIIPOU3BEICHUS U 00BsICHEHUSI MHGOPMAIIUHN) U UHTEIIEKTyallbHbIE
HaBBIKH PEIICHUS MPEAJIOKCHHBIX B TaOIHIIE 11.7a) 3a71a4;

- 3a4eT He C/IaH, eclIM pe3yabTaT O0y4eHHs HEe JOCTUTHYT, OOYJaIOIIUIiCs HE MOXKET M0Ka3aTh
3HAaHWS Ha YPOBHE BOCHPOM3BEACHUS M OOBSICHEHWS HWH(POpPMAIMM, HE MOXKET I0Ka3aTh
MHTEIJIEKTYalbHbIC HABBIKM PEIISHUS MPOCTHIX 3a/1a4.




