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JIner aktyanausanum padodeii nporpaMmmsl

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
yueOHOM Toj1y Ha 3aceaannu kKagenpsl [IpukianHoil MaTeMaTHKU U HHPOPMATHKU

[Iporokonm ot 20 1. Ne

3aB. kadeapoii 10.A. U3BexoB

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa 1 oo0peHa s peanusaruu B 2027 - 2028
y4eOHOM rojy Ha 3acefnanuu Kadeapsl [IpukinanHoil MaTeMaTHKU U HHPOPMATUKH

[Iporokonm ot 20 . Ne

3aB. kadeapoii 10.A. U3Bexos

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena i peanusanuu B 2028 - 2029
y4eOHOM rojiy Ha 3acefnanuu kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATUKH

[Iporokonm ot 20 . Ne

3aB. kadenpoii 10.A. U3BekoB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4aeOHOM roly Ha 3aceqaHuu kageapsl [IpukiaaHoOl MaTeMaTuku U HHHOPMATUKH

[Iporokonm ot 20 . Ne

3aB. xadenpoit 10.A. U3Bexos




1 Iles1u ocBOEHUS TN CHUILTHHBI (MOTYJIs1)

[lensMu ocBOeHMsA JOUCLUIUIMHBL «MaTemaTtuka» sBIAIOTCA: (QOPMHpPOBAHUE Y
o0yyaromuxcst OOHIeKYIbTYPHOW KOMIIETEHIIMH, BKJIIOYAIOMIEH O3HAKOMIIEHHE OakalaBpOB C
OCHOBHBIMM MAaTE€MaTU-YE€CKUMHU ITOHATHAMH, BOCIUTAHUE BBICOKOM MaTeMaTU4ECKON KYyJIBTYpHI,
Oasupyromeiics Ha HCMHOJIb-30BAaHHMM OCHOBHBIX 3aKOHOB MaT€MaTHKH B MPO(ECcCHOHATBHOM
JEATCIIBHOCTH, IIPUBUTUE HABBIKOB COBPEMEHHBIX BHIOB MAaTEMATHUYECKOTO MBIIIICHMUS,
UCIIOJIb30BaHUE MATEMaTHYECKUX METOJI0OB M OC-HOB MAaTEMaTHYECKOI'O MOJAEIUPOBAaHUS B
IPAaKTUYECKON NEesATEeIbHOCTH, BbIPA0OTKA y OakalaBpOB YMEHMs IPOBOJUTH MaTeMaTHUYECKH
aHAJIN3 NPUKIIATHBIX 33]1a4 U OBJIAJICHUE OCHOBHBIMH aHAJIMTU-KO-TEOMETPUUECKUMU METOAAMHU
MCCIJICIOBAHMI TAKUX 3a1a4.

2 MecTo THCHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

Hucuummaa MaremaTika BXOAWT B 0O0S3aTENBHYIO YacTh Y4eOHOTO —IUIaHa
00pa3oBaTeNbHOI TPOrPaMMBI.

Jnst  w3ydeHus  JIUCHMIUIMHBI ~ HEOOXOoAuMbl  3HaHWS  (YMEHHWs,  BJIQJICHUSA),
c(OpMHUPOBAHHBIC B Pe3y/IbTATe U3YUCHHS TUCIUTUTUH/ TIPAKTHK:

Hucuunnuaa Matematuka BXOAMT B 0a30Byl0 uacTh Onoka 1 oOpasoBarenbHOM
MPOTPAMMBI.

OcBoeHue TaHHOM JUCUUIIMHBI IPEAIoiaraet, YTo B pe3ysibTaTe U3y4eHUs IIKOJIbHOTO
Kypca MaTeMaTUKH O0ydJaroIuiicss uMeeT chOpMHUPOBAHHOE MPEACTABICHHE O MAaTEMAaTHUKE Kak
YHHUBEpPCAJIbHOM SI3bIKE HAYKH, 00 HIESIX M METOJaX MaTeMaTHUKH, BJIaJeeT MaTeMaTH4YeCKHUMHU
3HAHUSIMU U YMEHUSIMH, COOTBETCTBYHOIMMHU DeneparbHOMY KOMIOHEHTY TOCYJapCTBEHHOTO
CTaHjaapTa o0Iero oopa3oBaHus, UMEET Pa3BUTOE JIOTHUECKOE MBILIUICHHUE, TPOCTPAHCTBEHHOE
BOOOpakeHue, 00J1a/1aeT BHICOKUM YPOBHEM aJITOPUTMHUYECKOM KYJIBTYPHI.

3Hanus (YMEHUS, BIaJICHUS), MOTYICHHBIC TIPH M3yYEeHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI IJIS1 U3YUCHUS] AUCIUILITNH/TIPAKTHK:

MarmHbl 1 000pyI0BaHKE AJIsi IPUPOIO0OYCTPOICTBA U BOJOTIOIH30BAHUS

OKOHOMHUKA

DNEeKTPOTEXHHUKA, JIEKTPOHUKA U aBTOMATU3AIUS

MexaHuka

3 Komnerenuun ody4aromierocs, (popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHus

B pesynbpraTte ocBOeHHS TUCHMILIMHBI (MOayns) «MareMaTHkay 00ydaroLIuiics J0KeH
00Ja1aTh CIeAYIOIMMU KOMIIETEHIUSMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN

VYK-1 CniocobeH oCyIecTBIsITh HOUCK, KPUTHUECKUI aHAJIN3 U CUHTE3 HHPOPMALIUHU, TPUMEHSThH
CUCTEMHBIN NMOAXO0/1 JIJIsl pellIeHHUs TIOCTaBICHHbIX 3a1a4

YK-1.1 AHanusupyeT 3a/1auy, BblIeNss ee 0a30Bble COCTABISAIONINE, pACCMATPUBAET
U IpenjaraeT BO3MOXKHBIE BapHUaHThl PEIICHHs IIOCTaBICHHOM 3ajayd,
OILICHHBAasI UX TOCTOMHCTBA U HEJOCTATKU

YK-1.2 Ornpenenser, MHTEPIPETUPYET U paHKUpyeT HHOpMaIUio, TpeOyeMyro s
pelleHrs MOCTABIEHHOW 3aa4yM; OCYIIECTBISET MOUCK HH(OPMAIUU TIO
Pa3JIMYHBIM THIIAM 3aIPOCOB

YK-1.3 ITpu 06paboTke nHGOpMaLIUK OTIUYAET (PAKTHl OT MHEHUN, HHTEpIPETaIUH,
OIIEHOK, (pOpMHUPYET COOCTBEHHBIE MHEHHS W CYXJICHUS, apryMEHTHPYET
CBOU BBIBO/JIbI M TOUKY 3PEHUS




4. CTpyKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO6mas TpyI0eMKOCTh TUCITUTIITMHBI cocTaBiisgeT 13 3aueTHbIX equauIl 468 akas. 4acoB, B TOM YHCIIC:
— koHTakTHas padora — 301,15 akan. gyacos:
—aynurtopHas — 290 akaj. 4acos;
—BHeaynutopHas — 11,15 akan. yacos;
— camocTosTenpHas padbota — 95,45 akajl. 4acos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;
— MOJTOTOBKA K DK3ameny — 71,4 akaj. dac

d)opMa aTTeCTaluu - 3K3aMCH, 3a4€CT

AynuropHas
KOHTaKTHas pabora
(B akaj. yacax)

®dopma TeKyILero
Bug KOHTPOJISI
CaMOCTOSTENBHON | yCIIeBaeMOCTH H
padoThI TIPOMEKYTOYHOM
aTTecTaluu

Kon
KOMIIETEHLINN

Pasznen/ tema
JIHACLUATIIINHEL

Cemectp

nab. | mpaxT.
3aH. 3aH.

Jlek.

CamocTosiTennbHas
paboTta cTymeHTa

1. JIunelinasi u BeKTOpHas ajredpa

1.1 - Martpuusl, HX
pazHoBumHOCTH.  [leiicTBust
HaJl MaTpULaMH: PaBEHCTBO
MaTpHil, CIIO’KEHHE,
YMHOXEHHE  Ha  4HUCIIO,
YMHOKEHHE MaTpHIL.
IIpeobpa3oBanne  MaTpuil:
TPaHCIOHUPOBAHUE,
3JIeMEHTapHbIE
npeoOpa3oBaHMs MaTPHIL. - Tunosoii pacuer
- OnpenenuTenb KBaApaTHOM Nel «Marpwumst
MaTpHIbl, €ro CBOWCTBa. Onpepenu-Tenm. 3ammra TP Nel: VK-11. VK-
Ob6pamenne wmarpun. Panr| 1 6 6 4 Cucremsbl THHEN- YCTHBIH OIpoc, 19 S.’I’<-1 3
MaTpUIIbL. HBIX TECTUPOBaHUE - '
-Cucremsl JIMHEHHBIX anredpande "CKHX
YpaBHEHHUH. MatpuuHsiit YpaBHEHU.
croco0 pemenus. PopMyIibl
Kpamepa. VYcnous
COBMECTMMOCTH  CHUCTEMBI
JIMHENHBIX yYpaBHEHHUI.
OpHOpoOTHBIE CUCTEMBI.
Meron Taycca. Cucremsl
YpaBHEHUH T1pu  pacuére
JJIEKTPUYECKUX nenei
METOZOM KOHTYPHBIX TOKOB.




1.2 4. Teomerpuueckuit
BekTop. JIuHeiiHbIE oOme-
paluM HaJl BEKTOpaMH, HX

CBONCTBA. JIunelinoe
Brimonuenne
(BEeKTOpHOE) TMPOCTPAHCTBO.
HH/IUBU- -IIpoBepka
basue — peanproro  mpo- JTyajJbHOTO HHIUBUTYaJIbHBIX
CTpaHCTBA. JexapToBa Y yat YK-1.1, VK-
4 4 4 JTOMAIITHETO 3a7aHui,
cucrema koopauHat. IIpo- N 1.2, VK-1.3
N samanus  MJI3 Nel | -UToroBsiii TecT mo
CTeHINe 3a7a4yM, periacMbie
«Bex—TopHas pasneryl
METOI0M KOOpJAMHAT.
. ajnrebpa»
5. Henuneiinple onepanyu
HaJl BEKTOpaMH: CKaJIpHOE,
BEKTOPHOE, CMEIIIAaHHOE
MpOM3BeJICHHUE, UX CBOICTBA.
Hroro no paszuerny 10 10 8
2. AHanmTH4eckas reoMeTpus
2.1 - Ise 3a71a4u
AQHAJTUTUYECKOI TeOMEeTpHUH.
VYpaBuenne TUHAT u
- IloaroroBka k
MOBEPXHOCTH KaK YpaBHEHHS .
KOH-TPOJILHOM
TEOMETPHUYECKOTO MecTa
pa—0ote u
TOYEK.
VpaBHeHHe TmpsAMOU Ha semosHerne AKP TIpoBepka
P P Nel POBEPKa 1 vy 1.1, VK-
IUIOCKOCTH. 4 4 2,2 KOHTPOJIbHOH
. «AHanuTHYECKas 1.2, YK-1.3
-VpaBHeHUsT  TpsIMOH W paboter AKPNel
reo-MEeTPHUsY.
TUIOCKOCTH B TPO-CTPAHCTBE.
- IloaroroBka k
CwmemmaHHbIE 3a/1aum.
MPaKTUICCKUM
IIpunoxenuss Ha npuUMepe
3aHATHSM.
JIHHEAPU3aIUH
XapaKTepUCTUK  HaMarHu-
YUBAHUS.
2.2 - Kpusele BTOpOro
MOps/IKa: OKPY>KHOCTb,
SJUTHTIC, runepOona,
napaboJyia, UX ypaBHCHHS H - UupuBuayansHoOe
reoMeTpH-4eCKUE CBOICTBA. JI0-MarlrHee
- VYpaBHeHHE TOBEPXHOCTH 3a—manue N2 - IIposepka
KakKk YpaBHCHUE TeoOMET- «KpI/IBble BTOpOIo WHANBUAYAJIbHBIX
pUYECKOTO MecTa  TOYeK. 4 4 4 TIO-PSIIKAY saganuit U3 Ne2. | YK-1.1, VK-
IToBepxHOCTH BTOPOTO - - Utorossnii Tect mo| 1.2, YK-1.3
MOps/IKa: SIUTUIICOU I, CaMOCTOSTEIb "HO paznmeny 1.
runepbosounn, mnapadoaoun, € U3y4YeHUe - YcrHblii onpoc.
KoHyc. MHccienoBaHue wux yueO—HO JTH-
(hopMBI METOZIOM Cede-HHUS. TepaTyphl
IunuuapryecKue
nosepxHocTu. IloBepxHOCTH
BpaIlCHUS.
HWroro no pazaeny 8 8 6,2

3. BBegeHue B MareMaTHUYECKHM

aHanus. [Ipenesnsl




3.1 - DaemeHTBl TeopuH

MHOXECTB u Ma-
TEMaTH4YEeCKOH JIOTUKH.
- Uucnosle
10CJIE/I0BAaTEIbHOCTH.
[Ipenen YHUCIIOBOU
(I))c He OBATCIBHOC -Brinosnnenue
10CJIE/I0BAaTEIbHOCTH. VT3 Nod
- OyHKIMS. Crioco0n1
«BBenenue B
3amanus  ¢QyHkuuu.  Oc- N
MaTeMaTHYeCKUi
HOBHBIC XapaKTePUCTUKU
aHanus. [Ipenen n
(dhyHKIUH. O6parHas
HENpEepPbIBHOCTh
GbyHKIMS. CrnoxHas
GbyHKIUNY.
GyHKIMA. DIeMeHTapHbIe U
- [TogroroBka k -IIpoBepka
HedJIeMEHTap Hble (PYHKIUH. .
- TIpenen (yHKma® B TouKe KOHTPOJIBHOU unnuBunyansapix | YK-1.1, VK-
p Y ’ pabore AKP No2 | 3amanmii UJI3 Ned. 1.2, YK-1.3
B 0ECKOHEYHO-CTH. N
«IIpenen -YcTHBIi ompoc.
beckoneuHo MaJible
(GhyHKIUH.
(GyHKIMM B TOYKe, HX
. HenpepbiBHOCTD
cBoiictBa. Teopema o cBsizH
. byHKIHNY.
¢yHKUMHM, €€ mpenena
0EeCKOHEYHO MaJou.
CamocrosTenpHOe
- IIpenen CYMMEBI, o
u3ydeHue yueOHoi
MPOU3BENEHHS,  YaCTHOTO.
JIM- TepaTyphl.
Beckoneuno Oompinme, uX
CBI3b C OECKOHEYHO Ma-
JTBIMH. CpaBHenue
6eckoHeuHO ManblX. [1epBblil
U BTOPOW 3aMeyaTeIbHBIN
Tpeaebl
-Brinosnnenue
N3 Ned
«BBenecHHE B
MaTeMaTHYeCKUil
3.2 - HenpepbiBHOCTH ananus. [Ipenen u
(hyHKUIMHU B TOUKE. HETPEPHIBHOCTH
Knaccudukaums TOYEK GbyHKIHNY. -IIpoBepka
pa3psiBa. CaoiicTBa - [logrotoBka Kk | MHAMBUAYAJIbHBIX
(yHKIMH, HEMPEepHIBHBIX Ha KOHTPOJBHON 3amanuit 13 Ne4. VK-11. VK
OTpe3Ke: OrpaHUICHHOCTb, pabote u -IIpoBepka 19 VI’< 13
CyLIECTBOBAHUE BelnosHenue AKP KOHTPOJIbHOM - '
HaMOOJIBIIIETO u No2 «IIpenen paboter AKPNe2.
HaVMEHBIIIETO 3HauYEHUH. ¢GhyHKIUU. -YcTHBIN onpoc.
CymecTBoBaHue HenpepsiBHOCTB
MPOMEXYTOYHBIX 3HAUCHHH. GbyHKIUNY.
CamocrosTenpHOe

n3ydeHue y4eOHou
JIM- TepaTypsbl.

HWroro no pazneny

4., Juddepenmansaoe
UCUUCIICHHEe  (QYHKIUH  OJHOH

MIEPEMEHHOI




4.1 - TIpousBonHas GyHKLIMY,
€€ CMBICII B pPa3-JIMYHBIX
3ajadax. OcHOBHBIE
CBOICTBA MPOU3BOA-HOH.

- Juddepenuuan ¢dyHkuy,

o - Beimosnnenue
ero reoMeTpHye-CKUH
WH]TH-
CMBICIL. JIuneapuzanus
BUIyaIbHOTO
(dhyHKIUH. [TpumeHe-Hue
nojHoro nuddepeHnnana K JIOMAILLHETO
3amaamst MJI3 Ne5
MPUOTKEH "HBIM -TIIpoBepka
«IIpo—n3BonHas
BBIYUCIICHUSAM. (byHK-LIH OTHOT WHIMBUYaJIbHBIX
- TlpousBoaHasi CIOXHON H y Ny 3amanui JI3 Ne5. | VK-1.1, VK-
. 5 5 5 Hepe-MEeHHO».
oOpaTHO GbyHK-1UH. -IIpoBepka 1.2, YK-1.3
- [TogroroBka k .
WHBapnaHTHOCTB COH-TDONLHOG KOHTPOJIBHON
mupdepennuana.  Hubde- pa—'I6)0Te " pabotsr AKPNe3.
CHLUPOBAHNE HKIWY,
Ean:ﬂé)oﬁ maj aMeT(bI/}I]lIe-L([:KI/I semoernie AKP
P P ’ Ne3 «IlpousBoaHas
HesBHO 3amanHble QyHKINH, .
(QyHK-1IUH OJTHOM
ux auddepeHIU-poBaHHUE. .
HEepPEMEH-HOM».
Jlorapudmuueckoe
i depeHupoBaHue.
- IIponsBonHbIe u
quddepeHansl  BBICIIMX
TIOPSIIKOB.
4.2 - OCHOBHBIE TEOPEMBI
MaTeMaTHYe "CKOr0 aHaJn3a
(TeopeMsl Posns,
Jla—rpamxa, Kommm).
IIpasuno Jlonurans.
- VYcnoBue MOHOTOHHOCTH - Bemmosnnenue
¢byHKIMY. OKCTpeMyM Tunosoro pacuera
¢byHKIMY. OTbIcKaHue Ne2
HanOOJIBILIETO u «HccnenoBanne
HAaUMEHBILIETO 3HaYeHUI ¢byHKIMH 1
(dhyHKINY, TIOCTPOCHHE 3ammura TPNe2: VK-1.1. VK-
muddepeHupyemoit Ha 5 5 5 rpadukoB» u YCTHBIH ompoc, 12 3',1’<_1 3
OTpe3Ke. MMOATOTOBKA K TECTUPOBaHUE. - '
- HccnenoBanne 3alIuTe.
BBITYKJIOCTH rpaduka -
¢ynkuu. Touku mneperuda. CamocrosTenpHOe
ACUMITOTEHI rpaduka n3ydeHue yaeOHon
¢byHKIMY. IToctpoenue JIUTEpPaTyphL.
rpaduka QyHKIHH.
- IIpubmkeHHOe pelieHue
ypaBHEHHH. Ort-penenue
KOpHE#l ypaBHeHus. Meron
XOpJ ¥ Kaca-TeJIbHbIX.
HWroro no pazaeny 10 10 10
5. Ok3ameH 1 cemectp
5.1 [ToaroroBka K sK3aMeH YK-1.1, VK-
' Y 1.2, VK-1.3
Hroro no pazneny
Hroro 3a cemectp 36 36 32,2 dK3aMeH

6. HurerpaisHoe
(YHKIIMU OXHOHN NepeMeHHO

HUCUYHUCIICHUEC




6.1 - IlepBooGpa3Has.
Heomnpenenénnplii  uHTErpan

U ero cBoicTBa. MeTrosl - Brmonnenue

HUHTETPUPOBAHUS: WH/IUBUAYAJIBHOT O

HEIOCPE/ICTBEHHOE, 3aMEHa JIOMAIIIHETO

MIEPEMEHHOH, 3amanus W13 Ne6

UHTErPUPOBAHUE 110 YACTSM. «HeomnpeneneHHsl

- Wnterpuposanue 1 MHTETpai. -IIpoBepka

MPOCTEHIINX PalMOHAIBHBIX - [lonroToBka Kk | HMHAMBUAYaJIbHBIX

npooei, panOHaIbHbIX 8 12 KOHTPOJIBHON saganuit U3 Ne6. | YK-1.1, VK-
IpoOeit. Hexoropsie pabote u -TIIpoBepka 1.2, VK-1.3
CBEIEHHUS u3 BBICIIEH BhinonaHeHue AKP KOHTPOJIBHOH

anreOpebl. Neq paboter AKPNe4.
-MHTerpupoBanue «HeomnpeneneHHb!

BBIP@XECHHH,  COAEPIKAIIIX W UHTETpam.

TPUTOHOMETPUYECKHE - CaMOCTOSTEIBHOE

(dhyHKIUH. H3yueHHe yuyeOHOu

-MHTerpupoBanue JIUTEPATYPHI.

HEKOTOPBIX uppanuo-

HAJIbHOCTEH.

6.2 OnpenenéHHbli

UHTErpall.

- 3agaun, mpuUBOAAIINE K

MIOHATHUIO onpenenéHHbIn

uHTrerpan. OmnpezeneHue, ero

CBOIICTBa. Teopema - Brmmonmnenue

cymectBoBaHus. MHrerpan ¢ Tunosoro pacdera

MePEeMEHHBIM BEPXHAM Ne3

IpeieIioM, ¢dopmyna «OnpeneneHHbIi

Hyrorona-Jleitouua. HHTETpAI» U Bamura TP Ne3: VK-11. VK-
- MeTozab! MHTErpUPOBaHHUA. 6 8 MOJrOTOBKA K YCTHBII OIIpOC, 12 Sl’I,<-1 3
- T'eomerpuueckue u 3aruTe. TECTUPOBaHUE. - '
MEXaHUYECKHE TPHIOKEHUS -

OIIpeAENEHHOTO UHTETpala. CamocrosTenbHOe

- [Ipubmmxennoe H3yueHHEe yueOHOU

BBIYHCIICHUE OTIPCACIICH-HBIX JINTCPaTyphI.

HHTETrpaJIOB. Meron

IpAMOYTOJIBHUKOB.  Merton

Tparnenuii. Mertos mapabo.

-HecobcTBeHHbIe

HHTETpaIbl.

HWroro no pazgeny 14 20

7. OyHKIMH
HepeMeHHBIX

HCCKOJIBKHX




7.1 OyHKIUM HECKOIbKHX
nepemenubix (OHIT).
-OnpeneneHyue OKPECTHOCTU
TOYKH, obactu Ha
mwiockoctd.  OmperneneHue
GbyHKINH HECKOJIBKIX
nepeMeHHbIX.  CkamspHoe
noste. JIMHIN ¥ TOBEPXHOCTH
YPOBHSL.

- IonsTue npenena GpyHKIMN
JIBYX HEepEeMEHHBIX.
HEIPEPHIBHOCTh GbyHIIM
JIBYX NEPEMEHHEIX.
-UacTHbIE TIPOM3BOIHBIE, UX

- Bommonuenue
TumnoBoro pacuera
Ned «Dynkmm

TeOMEeTpHYe-CKUI CMBICII. HECKOJIbKHX 3ammura TP Ne4: VK-1.1. YK
IMonxHoe MpUpalieHue, 4 6 TIEPEMEHHBIXY. YCTHBIH OIpOC, 12 YK 13
HOJIHBII quddepernuan - TECTUPOBAHMUE. - '
OHIIL. I'eomerprueckuit CamocTosiTenpHOe
CMBICIT ITOJTHOTO U3y4yeHue yueOHoi
muddepenuana. JIUTEPATYpPHI.
IIpumenenne TIOJIHOTO
nmudde-peHiaia K
HIpUOIKEHHBIM
BBIYHCIICHUSM.
- Juddepennupoanue
CIIO’KHOU u HesBHOM
(hyHKINHU HECKOJIBKHX
MIePEeMEHHBIX.
-YacTHBIE TIPOM3BOIHBIE H
nonusle  nudde-peHIuabl
BBICILIHX TTOPSIIKOB.
-Brinosnnenue
N Tunosoro pacuera
7.2 - JlokanbHBIA SKCTpEMyM "
Ne4 "OynrImn
(dhyHKIUU JBYX Tie-
HECKOJIBKHX
pemennbix. HeoOxomumoe u "
nepeMeHHBIX" (TIp
JIOCTaTOYHOE YCIIOBUS Samura TP Neq:
IKCTpeMyMayHKIIMH  ABYX 2 2 OZIOJDKEHHE) U CTHBIN ompoc YK-1.1, VK-
peMy y y [MOJArOTOBKA K Y poc, 1.2, VK-1.3
nepeMeHHBIX. HanbonbIee n samure TECTUPOBaHHE.
HavMeEHbIIIee 3HA4YCHUE '
HKIMA B 3aMKHYTOU
by e CamocrosTenpHOe
obnactu. o
u3ydyeHue yueOHon
JUTEPaTypPHL.
-Brinonnenue
Tunosoro pacyera
7.3 IlpumeHnenue QyHKUuUi Ned "®ynkuun
HECKOJIbKHX MEPEMEHHBIX. HECKOJIBKHX
-YpaBHEHUE  KacaTeIbHOU niepeMeHHbIX" (TIp
IUIOCKOCTH M HOPMalmu K OJIOJDKEHHE)
MTOBEPXHOCTH. -
3ammuta TP Ned:
-Ckansipaoe none. Jlunuu u CamocTosiTensHOe . YK-1.1, VK-
4 5 YCTHBIH OIpOC,
MOBEPXHOCTH YPOBHSL. H3Yy4EHHE TEMBI 1.2, YK-1.3
" TECTHPOBaHHE.
IIpousBonHast o Meron
HAIpaBJICHUIO U TPaJIUCHT. HaMMEHBIINX
-[Tonsitue 00 WMHTEpHONALMH KBaJpaToB" 1
U anmpoxkcumanuu. Merton BBINOJIHEHNE
HaMMEHBIIUX KBaJPaTOB. WHJIMBUYAJIBHOT O
JIOMAIIIHETO
3aJJaHus 110 TeME.
HWroro no pazaeny 10 13

8. Uurerpan no ¢urype




8.1 Unrerpan no ¢urype

- IonsaTHE burypel,
nuaMeTpa QUrypbl, Mepbl.
3agaua o Macce (QUIypHL

-Beinonnenne
TunoBoro pacuera
Ne 5 «MHTerpan mo

WnTrerpansHas cymMmMa U ¢durype» u Samrra TP NeS:

UHTErpa 1o durype. 2 MOJTrOTOBKA K . VK-1.1, VK-

CpoiicTBa HWHTErpaiga 1o 3alruTe. YCTHBIH OTIPOC, 1.2, VK-1.3

TECTHPOBaHUE

¢urype. -

- Bpluncienue  KpaTHbBIX CamocrosTenpHOe

UHTETPAJIOB B JICKAPTOBBIX, n3ydeHue yueOHoH

HOJISIPHBIX, ITATHHIPUIECKHX JIATEPaTypHIL.

KOOpJIMHATaX.

Uroro mo pazneny

9. HubdepennmansHbie

ypaBHEHHSI. Cucrembt

i depeHIaIbHBIX YPaBHEHNH

9.1 OOBIKHOBEHHBIE

JuddepeHaibHbIe

ypaBHeHus 1 nopsika.

- OCHOBHBIE TOHSITHS, HX

TEOMETPHIECKUN CMBICTI.

3agaua Komm. Teopema

CYIIECTBOBAHHS u

€IMHCTBEHHOCTH  pEIICHHUS

3amaun Komu. - I[loaroroska K

-OcHOBHEBIE KJIaCChI KOHTPOJILHOH

ypaBHeHudd 1 mopsaxa, pabote u

HUHTETPUPYEMBIE B BeinosHeHue AKP

KBaJpaTypax: ypaBHEHHS C Ne 5

Ppa3AeISIOUTUMHUCS «Inddepennnans VK-1.1, VK-
2 ITposepka AKP Ne5.

MEPEMEHHBIMH, OJTHOPOJIHBIE HBIE YPaBHEHUS 1.2, VK-1.3

U yYpaBHEHHsS, K HHUM
MPUBOASIINECS.
JuddepenimanbHbie
ypaBHEHHMS B 3agade o
MepexolHOM  TIpolecce B
JMHEHHBIX  DJIEKTPUYECKHX
TOJISIX.

- Jluneiinble, ypaBHEHHs
Bepnymnnu, B TIOJTHBIX
muddepeHuanax.
VYpaBHeHHUs, ONMCHIBAIOLINE
HEepPEeXOAHbIE MPOLECCHl B
JIMHEHHBIX 1. LeTsAX.

HEepBOTO MOPAAKAY.

CamocTosTensHOe

u3ydyeHue yueOHoi
JUTEpaTyphI




9.2 Juddepennuanpuble

YpaBHCHHUS BBICIITHX
TOPSIIKOB.

-3aja4a Komm IS
T PepeHIInaIEHOTO

ypaBHEHUST N- TO OpsIKa.
[lonsiTne kpaeBoit 3amadm.
YpaBHeHHS, JOMyCKarolIue
MIOHM)KEHUS TTOopsKa.

- JInneinsIi
T depeHInaTbHBIN
omepaTop, €ro CBOICTBa.
VYcnosue JIMHEHHOH
3aBUCUMOCTH CUCTEMBI
(dbyHKUMH, QyHIAMEHTATbHAS
cucreMa QpyHKUu-perieHuit.
Teopema o CTPYKType
o01ero pelieHus
U PepeHIInaTEHOTO
JMHEHHOro ypaBHEHUS
BBICIIETO HOPSIIKA.
-JIunelinsie OJIHOPOJHEIE
muddepeHInaIbHbIC
YpaBHEHHUSI C TMOCTOSHHBIMU
ko3 durueHTamMmu.
-JIuHeliHble HEOJHOPOHBIE
muddepeHInaIbHbIC
ypaBHeHus.  Teopema o
CTPYKTYpE OOIIEro perieHuns.
Merton BapHalu
MIPOM3BOJBHBIX OCTOSHHBIX
JUIs  OTBICKaHUSl PELICHUH
JUHEHHBIX  HEOJHOPOIHBIX
U epeHIHATBHBIX
YpaBHEHHUH.

- JIuHeliHble HEOJHOPOIHBIE
muddepeHaibHbIe
YpaBHEHHUS BBICIIMX
MOPSIKOB C TOCTOSIHHBIMH
ko3duimentamu U co
CIeluaIbHON IpaBoi
YacThIO.

- Tunosoii pacuer
Ne 6
«Iuddepennuans
HBIC ypaBHEHUS U
UX CUCTEMBD»

- CaMOCTOATENBHOE
u3ydeHue yueOHoi
JUTEpaTyphI

Barmura TPNe6:
YCTHBII O1poc,
TECTUPOBaHUE

VK-1.1, VK-
1.2, VK-1.3

9.3 Cucremsl
T epeHIHATBHBIX
ypaBHEHHUH
-Hopmainbhas
JudhepeHInaIbHbIX
ypaBHeHHH.  ABTOHOMHbBIE
cucreMbl. BekropHas 3anuch
HOPMaJIbHOM CHUCTEMBI.
TI'eomerpuueckuit CMBICIT
pelieHus. -dazoBoe
MPOCTPAHCTBO  (TIOCKOCTH),
(azoBast kpuBasi.

- Pemenne
muddepeHInaIbHBIX
ypaBHEHHI METOJIOM
HCKJTIOYEHUHN.

- Pemenne CUCTEM
JIMHEHHBIX OJTHOPOIHBIX
g hepeHnnaTbHBIX
YPaBHCHUH C TMOCTOSHHBIMU
ko duiueHTamMu.

CUCTEMa

CUCTEM

- Tunosoii pacuet
Ne 6
«Auddepennuans
HBIE YpaBHEHHUS U
UX CUCTEMBD»

- CaMOCTOSTEIBHOE
u3ydeHue yueOHoH
JIUTEPATypbL

3amura TPNe6:
YCTHBIH OIpoc,
TECTUPOBaHUE

VK-1.1, VK-
1.2, VK-1.3

Wroro no pazneny

10

18

Uroro 3a cemectp

38

57

11

3a4€T




10. Yncnossie U pyHKIHOHAIBHBIC

psizbl

10.1 Yucnosble psibl.
-CX0auMOCTh U CyMMa psifa.
Heob6xonumoe ycioBue
cxonuMocTd. JlecTBus Hajg
psanamu.

-UccnenoBanne psgoB ¢
HEOTpULATEIbHBIMU
YIICHAMH.
-3HaKO4YepeAYIONINeCs PS/IbL.
Teopema Jleiibuuna.
-3HaKonepeMeHHbIE  PSIBL.
AGcomoTHasE U yCJIOBHAast
CXOJMMOCTb Psifa.

10

10

10

- [TogroroBka Kk
KOHTPOJILHOU
pabote u
BeinosiHeHue AKP
Ne6 «HucnoBbie
PSLIBIY.
CamocTosATeIbHOE
H3yueHHe yuyeOHou
JIUTEPATYypPHI.

ITposepka AKP Ne6

VK-1.1, VK-
1.2, YK-1.3

10.2 OyHKIMOHATILHbIE
PSIBL.

-O06nacTh CXOAMMOCTH.

- Crenennsle psgsl. Teopema
Aoens. Pasznoxxenne
(YHKIUH B CTETICHHBIC PSIBI.
TIpunoxxeHust psIOB B
MPUOTIKEHHBIX
BBIYKCJIEHHSIX.

-Psnpr dypre o
TPUTOHOMETPHIECCKUM
cucreMam (hyHKIHUH.
Paznoxxkenue  QyHkuuit B
TPUTOHOMETPUYCCKUE  PSIBI
®ypbe.  YcnoBue — 1oTO-
YeYHOH CXOIUMOCTH u
CXOJIMMOCTH B “cpefiHeM”.
-Psnpr Dypne B
KOMILJIEKCHO hopme.

12

12

10

- Tunosoii pacuer
Ne 7 «Hucnossle 1
(yHKIMOHAIBHBIC
PAIBD».
CamocrosTensHOe
H3yueHHe y4eOHOU
JUTEPATYPHI.

Bamqura TP Ne7:
YCTHBII O1poc,
TECTUPOBAHHE.

VK-1.1, VK-
1.2, YK-1.3

Wroro no pazneny

22

22

20

11. OyHxumn
MIEPEMEHHOTO

KOMILUIEKCHOT'O

11.1 -Tloustue
KOMILJIEKCHOTO
TIEPEMEHHOTO.
OneMeHTapHbIE (byHKIMH
KOMIUIEKCHOTO TIepEMEHHOTO
U MX CBOWCTBA.
-Ilpenen,

GbyHKIUH

TIPOM3BOTHAS
(hyHKUINHU KOMIIJIEKCHOTO
HEepeMEHHOTO. VYcnosus
T epeHIUPyEeMOCTH.
Ompenenenne
AQHATUTHYECKOH (QYHKIMH. -
HnrerpupoBanue  GyHKLUU
KOMIUIEKCHOTO
nepemenHoro. CBolicTBa u
BBIUMCJICHHE. dopmyna
Komm.

-Psaner Teiinopa u Jlopana.
H3onupoBaHHbIE oco0ble
TOYKH, UX KBadM(UKaLUS. -
BEr4eTsl, WX BBIYHCICHHE.
OcHoBHas TeopeMa 0
BBIUCTAX.

14

14

14,1

— Tunooii pacuer
Ne 8 «Dynkuun
KOMIIJIEKCHOTO
MEPEMEHHOTO».

CamocrosTenpHOe

M3y4YeHHe yaeOHOH

JIUTEPATYPHI.

Samura TP Ne§:
YCTHBIH OIpoc,
TECTUPOBaHUE.

VK-1.1, VK-
1.2, YK-1.3

Wroro no pazneny

14

14

14,1

Hroro 3a CEMECTpP

36

36

34,1

3a4éT




12. Teopus BeposiTHOCTEH W
JJIEMEHTBI MaTeMaTHYeCcKoit

CTaTUCTUKHU

12.1 CnyuaitHble COOBITHSIO

-OcHOBHBIE (dhopMyIbI

KOMOWHATOPHUKH.

-OCHOBHBIE HOHATUS TEOPUU

BEPOSTHOCTEH. Anrebpa

COOBITHH. Knaccuueckoe, - IloaroroBka k

TeOMETPUUYECKOoe u KOHTPOJIbHOU

CTaTUCTHYECKOE pabote u

OTIpEZIeTICHNS] BEPOSITHOCTH. eimonHenne AKP

AKcHoMaTHKa TEOpUH 10 Ne7 «Cnyuaitnble | IIpoBepka AKP Ne | VK-1.1, VK-
BEPOSTHOCTEH. COOBITHS. 7. 1.2, YK-1.3
-TeopeMmbl  cioxeHUs U -

YMHOXEHHSI BEPOSTHOCTEH. CamocrosTenbHOe

VcaoBHas BEPOSITHOCTb. H3yueHHe yueOHou

dopmyna MIOJIHOM JIUTEPATYPBHI.

BEpOSATHOCTH U  (opmyna

baiieca.

-Cxema Beprymmm,

IIpubmxenus Jlamnaca u

IIyaccomna.

12.2 CnyuaiiHble BETHMYHHBI.

-JluckpeTHbie U

HETpephIBHBIE  Clly4daiiHbIe

BEJIMYUHBI. Pan

pactipeneneHus,  (QYHKITHS

pacrnperieneHus ¥ IIOTHOCTh

pacripeqeneHusI. Brimonnenne

-Maremaruueckoe WUHJIMBUYAJIBHOT O

OXWJIaHWEe U  JHCIepcHs, JIOMAIIIHETO

HayaJbHblE YU LEHTPAJbHBIE 3aganus MJI3Ne 7

MOMEHTBI. «Cryyaiinble

- Hopmanbhsrit 3aKOH 10 BEJIMUHHBD) Iposepka NJI3 Ne | YK-1.1, VK-
pacmpeneneHus, - camocTtositenbHoe | 7. TectupoBaHue. 1.2, VK-1.3
MIOKa3aTeJIbHBIN 3aKOH n3ydeHue yaeOHon

pacnperneneHus, JIUTEPaTyphL.

paBHOMEpHOE - CaMOCTOSTENIbHOE

pacmpeneneHue U Opyrue u3ydyeHue yueOHoi

pacripeqeneHusl. JIUTEPATYPHI.

- HepaBeHnctBo u Teopema

YeOpIméBa. LlenTpanpHas

npejenbHas Teopema.

- MHoromepHsle Ciy4ailHbIe
BEJIMYMHBI. Crnyyaiinble
MIPOIIECCHI.




12.3 DNIeMEHTbI
MaTeMaTH4YeCKOi
CTaTUCTHKU

- OcHOBHbIE TIOHSITHSI
MaTeMaTH4YecKoi
CTaTUCTHKH,  TIeHepalibHas
COBOKYITHOCTh M BBIOOpKA.
IlepBruunas o0paboTka
pe3yJIbTaTOB HAONIOJCHUN U
ux SIMIIMpPUYECKHE
pacupenenenus. [lonmuron u
rucTorpaMmma.

- CrarucTuyeckue OLEHKH
apaMeTpoB pacupeaeIeHusl.
ToueuyHnble W HMHTEpBajJbHBIE
OLICHKH. JloBepurenbHbIE
MHTEpBaJbl I [apaMeTpoB
HOPMAaJIBHOTO
pacripeeneHusl.

- llomsTme o KpUTEpHUIX
MPOBEPKH  CTATUCTUYECKUX
TUTIOTE3. Kpurnaeckas
00J1aCTh, YpPOBEHb
3HA4YMMOCTH, MOIITHOCTb
KpUTEPHS. Kpurepuii
cormacus  [lupcona s
THIIOTE3bl O HOPMAaJIBHOM
pacripeie/ieHHH.
-OyHKINOHATIBHAS
3aBUCHUMOCTb M perpeccus.
Kpussie perpeccuu.
Bri6opounsbiii k03 urreHT
koppemsiuuu.  OmnpeneneHue
rnapameTpoB JIMHEHHOMN
perpeccun METOJIOM
HaMMEHBIIUX KBaJPaTOB.

14

8,15

— TunoBoii pacuer
TPNe§
«O06paboTka
9KCIEPUMEHTAIIbH
BIX JTAHHBIX).

3amura TP Ne§:
YCTHBII OIIpOC,
TECTUPOBAHHE.

VK-1.1, VK-
1.2, VK-1.3

Wroro no pazneny

17

34

18,15

Uroro 3a cemectp

17

34

18,15

OK3aMCH

Hroro no JAUCHUIIIINHE

127

163

95,45

OK3aMC€H, 3a4€T




5 O0pa3oBaTre/ibHbIE TEXHOJOTUH

Peann3anus KOMIETEHTHOCTHOIO MOAX0/1a IPEyCMaTpUBAET HCII0JIb30BaHUE B yUeOHOM
nporecce AaKTUBHBIX M WHTEPAKTHUBHBIX (OpPM TPOBEJACHHUS 3aHATHA B COYETAaHUH C
BHEAYAUTOPHOW pabOTON ¢ Leabi0 (GOPMUPOBAHUS U PA3BUTUSA NPOPECCHOHATIBHBIX HaBBIKOB
obydaromuxcs. Corimacao n. 34 Tlopsigka opraHW3alliil M OCYIIECTBICHHS JCSATCIBHOCTH 10
o0Opa3oBaTeNbHBIM IIporpaMMaM OakajlaBpuata BbIclIero oOpa3oBaHus (yTB. npukazom MOuH
P® ot 05.04.2017 r. Ne 301), npu mpo-BeICHUH YUEOHBIX 3aHATUH 00CECIICUNBACTCS Pa3BUTHE Y
00y4aroIuXcsl HAaBBIKOB KOMaHIHON paboOThl, MEXKIMYHOCTHON KOMMYHUKAIMM, MPUHATUSL
peLIeHH, JUACPCKUX KAdyecTB, B TOM 4YHCIE C YYETOM pPETHOHAIBHBIX OCOOCHHOCTEH
npodecCHOHATIBHOM JesITEIbHOCTH BBIITYCKHUKOB U MOTpeOHOCTEN paboToaaTeei.

BriOupas Ty wim MHYIO TEXHOJOTHIO pabOThl C 00YUYaIOIIMMUCS, HEOOXOJMMO UMETh B
BUJY, 4TO HambOonblero 3¢gdexra oT ee MPUMEHEHHUsS] MOKHO JOCTHYb, €CIIM YUYUTHIBATh €U
o0pa3oBaHusl, HAa PEANTM3ALMUI0 KOTOPHIX JOJDKHA OBITh HampaBiieHa u30upaemasi TeXHOJIOTHSA,
coJiepKaHue, KOTOpoe MPEeACTOUT NepeaTh 00Y4aroUMMCs C €€ IOMOIIbIO, a TAKXKE YCIOBUS, B
KOTOPBIX OHA OYJIET UCTI0Ib30BaThCSI.

1. TpapunuonHsle oOpa3oBaTenbHble TexHOJOTMH. OpraHuszaunus o0pa30BaTEIbLHOIO
npouecca, IpeanojiaraeT MNpPsSMYK TPaHCISALMIO 3HAHUW OT MpenojaBaTelis K CTYAEHTY
(MperMyILIECTBEHHO Ha OCHOBE 00BACHUTEIbHO-MIUTIOCTPATUBHBIX METOAOB 00yueHus ). YueOHast
JESTENIbHOCTD CTYJI€HTa HOCUT B TAKUX YCIIOBUSX, KaK IIPABUIIO, PEIIPOJYKTUBHBIN XapaKTep.

®opmbl yueOHBIX 3aHATHI:

- uHpOpPMALMOHHAS JIEKIUS — I[IOCIENOBaTeIbHOE H3JIOKEHHE Marephaia B
JUCLUIUTMHAPHOM JIOTHKE, OCYILECTBIIIEMOE IPEUMYILECTBEHHO BepOaIbHBIMU CPEICTBAMH.

- IPAKTHUYECKOE 3aHATHE, IIOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
HPEI0KEHHOMY aJITOPUTMY.

2. Texuomorun mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MpoOIEcC TOCTPOSH B
COOTBETCTBUHM C AJITOPUTMOM IIOATAITHOIO PELIeHHs MPOOJEMHOHN 3aJaud WM BBIIOJIHEHUS
yuebHoro 3aianus. [IpoekT npeanonaaraeT COBMECTHYIO Y4EOHO-TI03HABATEIbHYIO JIEATEIbHOCTh
IPYNIbl CTYJ€HTOB, HANIPABJICHHYIO HA BbIPAaOOTKY KOHIEMIMM, YCTAHOBJICHHE LIeJeil U 3aj1ad,
(GOpMYIHPOBKY OKHJAEMBIX PE3yJbTaTOB, OIpEJEeHHEe NPUHLUIOB U METOAMK PpeIIeHUs
MOCTaBJIEHHBIX 3aJla4, IUIAHUPOBAaHHWE XO-7a PAa0OTHI, MOMCK JOCTYNHBIX M ONTHMAaJIbHBIX
pecypcoB, MO3TANHYI0 pPEANM3alUI0 IUlaHa paboThI, MPE3CHTALUI0 pPe3yIbTaToOB pPabOThI, MX
ocMbIciieHre U pediekcuto. [IpumensieTcst B OCHOBHOM IS IIepexo0/ia KOMIETEHIIMHA Ha YPOBEHb
BJIA/ICHUS.

OcCHOBHBIE TUITBI IPUMEHSAEMBIX HAMU B 00pa30BaTEIbHOMN JIEATENbHOCTH IPOEKTOB!

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa HpubImkeHa K ¢opMmaTy Hay4dHOTO
UCCIIEIOBaHMs (J10Ka3aTeIbCTBO AKTYaJIbHOCTH TEMbI, ONPEJCIICHHEe Hay4HOM MpoOJeMsbl,
npeaMera U oOBeKTa HCcieloBaHMA, Lened W 3ajJad, METOAOB, MCTOYHHUKOB, BBIJIBHIKEHUE
TUTIOTE3bI, 0000IIEHNE Pe3yIbTaTOB, BBHIBOJBI, 0003HAUYEHHE HOBBIX MpoOiem). PesympraTom
ABJIsieTCs yueOHast KapTa [0 MOYJI0 Hamleil 00pa3oBaTesbHONM MPOrpaMMBl.

TBOpUYECKUI TPOEKT, IPEAITONIATAOIIANA B OTJINYUE OT IPEIBIAYIIEr0, KOHEYHBIN IPOIYKT
B CIIEAYIOIIMX BapUaHTaxX — ra3era K UCTOPUUYECKH 3HAUUMOMY «MaTEMaTHYECKOMY» COOBITHIO
(mpazgauk uyucna «[lu» u T.M.); «MaremMaTH4ecKas» OTKPBITKA (CBOETO pojia ydeOHas KapTa,
TOJIbKO HEPOPMAIILHO, KpacOUHO 0(hopMIIEeHHAs; BUJICOPOJIHK «S1 Haydy Bac pemaTth ...» U T.11.

NudopmaninoHHbIN TPOEKT — yueOHO-T03HABATENbHAS IEATEIBHOCTh C IPKO BBIPAXKEHHOM
IBPUCTHYECKON HANpaBIEHHOCTHIO (IIOUCK, OTOOp U CHCTeMaTu3alus HHPOPMALUK O KaKOM-TO
00BeKTe, 03HAKOMJIEHUE YYaCTHUKOB IPOEKTa ¢ 3TON nHpopMaluen, ee aHanu3 U 0000111eH e U,
HaKOHEIl, IPe3eHTAIMA 110 IPAKTUYECKOMY NPHIIOKEHHIO).

4. "ndpopManimoHHO-KOMMYHHUKALIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH.



Opranuszanuss  00pa3oBaTeNbHOIO  Mpolecca ¢ MPUMEHEHHEM  CHEeHUAIN3UPOBAHHBIX
IPOTPaMMHBIX CPEJl M TEXHUYECKHX CPeACTB paboThl ¢ nHpopmaryen (nHpopMaroHHas cpena
yausepcurera MOOJIYC MOODLE).

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4YaroIIMXCst
IIpencraBneno B npuiioxeHuu 1.

7 OueHoYHbIE CPeCTBA JIs MPOBeIeHUs POMEKYTOUYHOMN aTTecTauuu
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. [llunaveB, B. C. Briciiass marematuka : yueOnuk / B. C. IlIumaueB. — Mockga :
NH®PA-M, 2024. — 479 c¢. — (Bericuiee oopazoBanue). — DOI 10.12737/5394. - ISBN 978-5-
16-010072-2. - Tekcr : anekrponnsid. - URL: https://znanium.ru/catalog/product/2085943 (nara
obpamenusi: 14.04.2025). — Pexxum mocTyra: 1mo nojamucke.

2. Matemaruxka: yueoHnoe nocooue / FO. M. Jlanmios, JI. H. XKyp6enxko, I'. A. HukoHosa
[u np.] ; mox pen. JI. H. XKyp6enko, I'. A. Hukonooii. — Mocksa : UH®PA-M, 2022. — 496 c.
— (Bricmiee o6paszoBanue: bakanaspuar). - ISBN 978-5-16-010118-7. - Tekcr : 2JIeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1818645 (nara obpamenus: 14.04.2025). — Pexum
JOCTyTA: 1O TOJIIMUCKE.

0) JlonosiHuTeIbHAS JTUTEPATYpA:
1. Teopust BepOSITHOCTEHl M MaTeMaThyeckas CTaTUCTHKa : yueOHoe mocobue / JLT.
buprokosa, .. bobpuk, P.B. Caruros [u np.] ; mox pen. B.1. MarBeeBa. — 2-¢ u3., ucrp. u

non. — MockBa : MHOPA-M, 2024. — 289 c. — (Bwicmiee oOpazoBanue). — DOI
10.12737/18865. - ISBN 978-5-16-018751-8. - Tekcr : onektponnbii. - URL:
https://znanium.com/catalog/product/2053975 (mata oOpamenus: 14.04.2025). — Pexum

JIOCTYTIA: TI0 TIOATTHCKE.

2. MatemaTuka B mpuMmepax U 3ajaudax : yyeOHoe mocobue / O.M. Nlertspesa, JI.H.
Kypbenxo, I'.A. Huxonosa [u ap.]. — Mocksa : UHOPA-M, 2021. — 372 c¢. — (Bsicee
oOpa3zoBanue: bakamaBpuat). - ISBN 978-5-16-011256-5. - Tekcrt : snextponHsii. - URL:
https://znanium.ru/catalog/product/1588756 (nara obpamenus: 14.04.2025). — Pexxum nocryma:
IO TIOJTIITHCKE.

3. Mauxo, I1.E. Beiciias MmateMaTHKa B yIpaXHEHUsX U 3a1a4ax. (B 2-x gactsax) [Tekcr] /
I1. E. anko, A. I'. ITonos, T. 4. KoxxeBHukoBa. - M.: Beiciias mkoia, 1986-2009. ISBN: 978-5-
488-02201-0. - 6onee 1000 mT.

4. Guxrenronsil, ['. M. OcHOBBI MaTeMaTHUYECKOT0 aHau3a. YacTe 1 : yueOHUK /1715 By30B
/T'. M. ®duxrtenronsi. — 17-e uzn., crep. — Canxt-IletepOypr : Jlans, 2025. — 448 ¢. — ISBN
978-5-507-50709-2. — Tekcr : aneKTpoHHBIH // JIaHb : 27IeKTpOHHO-OMOIHOTEYHAs CCTeMa. —
URL: https://e.lanbook.com/book/458390 (nata obOpamenus: 14.04.2025). — Pexum jgoctyna:
JUISl aBTOPH3. TOJIb30BaTEIIEH.

5. @uxtenroisl, ['. M. OcHOBBI MaTeMaTHYeCKOro aHanu3a. YacTp 2 : yueOHUK /715 By30B
/ T'. M. ®uxrtenromnsll. — 16-e u3., crep. — Cankr-IlerepOypr : Jlans, 2025. — 464 ¢. — ISBN
978-5-507-50836-5. — Tekcr : anekTpoHHbIH // JIaHb : 2IeKTpOHHO-OMOIHOTEHas cUcTeMa. —
URL.: https://e.lanbook.com/book/473315 (nara obpamenus: 14.04.2025). — Pexum gocrymna:
JUIsS aBTOPH3. MOJIb30BATEICH.

6. [llumaues, B. C. 3ajmaunuk mo BeICHIEH MaTematnke : ydeOHoe mocobme / B. C.
HlunaueB. — 10-e u3g., crep. — MockBa : UHOPA-M, 2023. — 304 c. — (Boicuee
obopazomanme). - ISBN 978-5-16-010071-5. - Tekct : onekrponnbii. - URL:
https://znanium.ru/catalog/product/1896401 (nata oOpamenus: 14.04.2025). — Pexxum nocryma:
IO TIOJTITHCKE.



https://znanium.ru/catalog/product/2085943
https://znanium.com/catalog/product/1818645
https://znanium.com/catalog/product/2053975
https://znanium.ru/catalog/product/1588756
https://e.lanbook.com/book/458390
https://e.lanbook.com/book/473315
https://znanium.ru/catalog/product/1896401

B) MeTonuyeckue ykazaHus:

1. AkmanoBa, 3. C. HeompeeneHHbIif HHTErpai: OT TEOPHH K MPAKTUKE | yaeOHOE Tocooue
/ 3. C. Akmanosa ; MI'TVY. - Marauroropck : MI'TV, 2015. - 1 anekrpon. onr. auck (CD-ROM). -
3arn. ¢ tutyin. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/325 (nata
obpamienust: 02.04.2025). - MakpooObeKT. - TeKCT : aeKTpOoHHBIN. - CBeICHHS TOCTYITHBI TAKXKE Ha
CD-ROM.

2. Kacora, H. A. Ananutudeckas reomerpus : yueoHoe mocooue / H. A. KBacosa, E. A.
[Ty3zankoBa ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 anekrpos. onrt. nuck (CD-ROM). - 3ari.
¢ tutya. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20583 (nara
obpaenus: 11.04.2025). - MakpooOBeKT. - TEeKCT : 21eKTpOoHHBIN. - CBEACHUS AOCTYIHBI TAKXKE HA
CD-ROM.

3. KBacoBa, H. A. Beenenue B MaTemaTrueckuii ananus : yueoHoe mocodue / H. A. Kacosa,
E. A. IlyzankoBa ; MI'TVY. - Marauroropck : MI'TV, 2016. - 1 sanektpoHn. ont. auck (CD-ROM). -
3arn. ¢ tutyn 9skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20584
(mata obpamienus: 14.04.2025). - MakpooObekT. - TeKCT : 31eKTpOHHBINH. - CBEACHUS TOCTYITHBI
takke Ha CD-ROM.

4. IlyzankoBa, E. A. luddepenunansubie ypaBHeHus : yueoHoe nocodue / E. A. [1y3ankosa,
A.T. TepentbeB. - Marautoropck : MI'TY, 2013. - 1 anekrpos. ont. quck (CD-ROM). - 3arn. ¢
tatyn. dkpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3853 (mata
oOpatenusi: 06.04.2025). - MakpooObeKT. - TekcT : aneKTpoHHbIH. - CBeIeHUs JOCTYITHBI TAaKXKE Ha
CD-ROM.

5. Ily3ankoBa, E. A. OGpabGoTka pe3yibTaTOB U3MEPEHHI METOJaMU MaTeMaTU4YeCKOi
CTaTUCTHKHM : yueOHoe mocobue [t By30B] / E. A. [ly3ankoBa, H. A. KBacoBa ; Marauroropckuit
roc. Texunyecku yH-T uM. I'. . HocoBa. - Maruutoropck : MI'TY um. I'. U. Hocosa, 2019. - 1
CD-ROM. - 3aru. c TUTYI. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2423 (mara oOpamenusi: 06.09.2023). -
MaxpooOBeKT. - TekcT : anmeKTpoHHBIN. - CBeneHus qocTynHbl Takke Ha CD-ROM.

r) IIlporpammHuoe ob6ecnieuenue u MUHTEpHET-pecypehl:

IIporpammHoe o0ecnieuenune

Haumenosanwue [10 Ne norosopa Cpoxk neicTBUS TUIICH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
7Zip CBOOOJTHO  PACIPOCTPAHIEMOE OeCcCpoYHO
Adobe Reader CBOOOJHO  pacIpoCTpaHIeMOe OeccpouHo
MAXIMA CBOOOMHO  pacmpoCTpaHIEMOE OeccpouHO
FAR Manager CBOOOMHO  pacmpoCTpaHIEMOE OeCcCpoIHO

IIpogdeccnonasibHbie 0a3bl JAHHBIX U HHPOPMAILMOHHBbIE CIIPABOYHbIE CHCTEMBbI
HasBanue xypca Ccpuika
HannonaneHas nH(pOPMaLlMOHHO-aHATUTHYECKAast URL:

cucrema — Poccuiickuii MHAEKC HAyYHOTO HUTUPOBAHUS T . .
(PUHIL) https://elibrary.ru/project_risc.asp



https://host.megaprolib.net/MP0109/Download/MObject/325
https://host.megaprolib.net/MP0109/Download/MObject/20583
https://host.megaprolib.net/MP0109/Download/MObject/20584
https://host.megaprolib.net/MP0109/Download/MObject/3853
https://host.megaprolib.net/MP0109/Download/MObject/2423

ITouckoBast cucrema Axagemus Google (Google URL: https:/scholar.google.ru/
Scholar)
Nudopmannonnas cucrema - EnnHoe okHO JocTyma K URL_: http://window.edu.ru/
nH(OPMALMOHHBIM pecypcam

9 MaTepua/ibHO-TEXHUYECKO€E oDecredyeHue TUCIUTIIHHBI (MOTYJIsl)

MarepuaibHO-TEXHUIECKOE 00eCIeYeHUE AUCIIMIUTUHBI BKIIOYACT:

VueOHble ayauTOpUH JUIsi  MPOBEACHHMS 3aHATHH  JeKumoHHoro tuma: Jlocka,
MYJIbTUMEIMHHBIC CPEICTBA XPaHEHHS, IEPEIaud U MPEICTABICHUS HHPOPMALIUH.

VueOHble ayauTOPUHM IS TPOBEACHUS IPAKTHYECKUX 3aHATHHA, TPYINOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIbTALMH, TEKYIIET0 KOHTPOJSI W MPOMEKYTOUHOM aTrectanmu: Jocka,
MYJIbTUMEIMIHBIN TPOCKTOP, IKPaH.

Komruiekc MeTOAMYECKHX pa3paboToK (pa3garoyHOro MaTepuala U METOJUYCCKHX
yKa3aHui) W\MJIM KOMIUIEKC TECTOBBIX 33J[aHuil /IS TOJTOTOBKH U TPOBEACHUS TPOMEKYTOUHOTO H
pyOEKHOTO KOHTPOJIS.

[MomereHust Ui CaMOCTOSITEIbHONW paboThl yuamuxcs: [lepcoHalbHbIE KOMIBIOTEPHI C
naketom MSOffice, Bbixomom B MHTEpHET M ¢ JOCTYIIOM B 3JCKTPOHHYIO HH(DOPMAIMOHHO-

00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA.
[lomemenne Ui XpaHeHUS W NPOQWIAKTUYECKOTO  OOCITYy)KMBaHUS — y4eOHOTO

obopynoBanusi: Illkader s XpaHeHHs Y4eOHO-METOJUYECKOW JIOKYMEHTAIlMH, Y4eOHOTO
000pyIoBaHus 1 y4eOHO-HATIISITHBIX TIOCOOHH.

IIpunoxenne 1

Y4eOHo-MeTOoAMYECKOE 0O0ecieYeHHe CAMOCTOATEIbHOU PadoThl 00yYAKOIIUXCS

ITo puciumrHe «MaTemMaTuka npeaAyCcCMOTpCHA ayJUTOPHAA U BHCAYIUTOPHAA CAMOCTOATCIIbHAA

pabota o0yJaromuxcs.

Ay,Z[I/ITOpHa}I CaMOCTOATCIIbHAA pa60Ta CTYACHTOB IIPEANOJIaracT pCliCHUEC KOHTPOJIbHBIX 3a/1a4 Ha

MPAKTUYCCKUX 3aHATUAX.

Ilpumepnuie ayoumopnusie konmpovhote pavomot (AKP):

AKP Nol «Ananumuueckasn zeomempusny

1. a=(21-3), b=(-4,0;2), c=(1-2). Haiixure:

a) JUIMHY BEKTOpa a, ero HaIpaBJIAIOIIUE KOCUHYCBI, OPT BEKTOpa a;

6) b,

p) ax b

r) abc,
2. a= (1;4;—3) , b= (3;—2;5) , c= (3;—4; 2) . Haigure mmomans napamienorpamma,

MOCTPOSHHOTO Ha BEKTOpax a+2b u c—3b, u wmHs ero CTOpOH.
3. TIpoBepbTe, ABISIOTCS T BEKTOPHI A = (L13), b= (3,0,-2), c= (-113) xommIaHApHBIMH.
4. ansl koopauHatsl BepmnH A(3;0); B(-5;6); C(-4;1) Tpeyronbuuka. Haligue:
1) niuny croponsl AB;

2) ypaBHEHHE BBICOTHI, IPOBEACHHOU uepe3 Bepunny C.



5. Jlanbl KoOpaUHATHI BeplIMH nupamuasl A; A, Az A, . Haiftu:
1) ypaBHeHue mpsimoit A;4,;
2) ypaBHeHUE TJIockocT A; A, As;
3) JUITMHY BBICOTBI, OMMYIIEHHOM U3 BepiIuHbl A, Harpanb A; A, As.

6. IlpuBectn ypaBHeHme KpuBoil X’ —2X+3y’ +12y—-5=0 Kk KaHOHHYECKOMY BHIy H
MIOCTPOUTB €€.

AKP Ne2 «Ilpeoen gpynkyuu. Henpepovienocmo pynkyuuy»

Breraucnute IpEacibl:

3 2
1 lim X J;3x + 2X 5 lim (x—71(x—23)(x—4)
x>2 X" —X—-6 x->=  BX" =X +11

3 2
I T A —_ 4. lim 9%
on| 2x° -1 2x+1 x-0 X

1
- 7+7 -
5. lim(@—4x)* 6. lim xctg5x
x—0 x—0
7. UccrnenoBath Ha HEMPEPBHIBHOCTH (PYHKIIHIO.

f(x):{x—S ecau X <0
5 ecau x>0

AKP No3 «Ilpou3eoonan pynkuuu 00Hoi nepemenHoi)
1. Haiiaure nepByro NpOU3BOJHYIO OT (DYHKIIHIA:

2_
2 {X: /1—25t2, ) y:X-COSBX, B) y:w_5.|0g2x+3

y = arccos 5t + 7, X2 +2x+1

Y= 5<% _ 2arctg (4x2 + 3x).

2. CocraBbTe ypaBHEHHs KacaTebHON K KpuBoi XY = 4 grouke Xy =1.
3. Beruucnute npuOImKeHHo Y =V x> +8 npu X = 1,09

. cosdx -1
4. BeluucnuTe npesen no npasuny Jonurana lim — -
x—0 4x
e -1)
AKP Ned «Heonpeoenennulit unmezpai»

. Haiitu Heomnpeiei€HHbIE HHTErPaIbI:

5x-2

o a2
X° +4x+5

X2 +5X —/x +2
a) J.

X2

dx, 6) jsin(3x +1dx, 8) |



r) j —dx m [xsin(2x)dx, e) [sin?(2x)dx, x) [

8x —15 Jx -2
X,3) |

dx
X(Xx* —4X +5) X+ /X

6x +13

AKP No5 «/lugpgpepenyuanvnuie ypaeuenusn 1 nopaoka»

1. Haiitu o6muii uaTerpan uiam obuiee pemeHre AudQepeHnnanbHoro ypaBHeH!s! IEpBOro
nopsiaka (B npumepe 0) pemnts 3anaqy Kommn):

1.

2.

a) 20xdx —3ydy = 3x*ydy — 5xy’dx,

){y'— Y COSX = Sin 2Xx
yo=-1
AKP N6 «Hucnoewvie paooty

3n
n 3n-2
1. HccnenoBathb psii Ha CXOAUMOCTh A ;
P ) Z 2n+1 ° Z 0749
( 1) n 52n—1
2. HccrnenoBath psig Ha aOCOTIOTHYIO U YCIIOBHYIO CXOJAMMOCTD ZW .
= N+
( 1) n+1
3. Beruaucnutes cymmy psaga ¢ touHocTsio 0,01 Z ant
=1 9N

AKP Nl «Cnyuaiinvie coovtmusny

B ypue 12 mapos. Cpenu 3tux mapoB 3 Oenbix 1 9 yepHbIx. KakoBa BEposSTHOCTH TOTO, YTO
HayJa4y BBIHYTBIN IIap OKakeTcs OenbiM?

B paguoctyauu tpu mukpogona. [l Kaxk10ro U3 NepBbIX IBYX MUKPO(POHOB BEPOSITHOCTH TOTO,
YTO OH BKIIIOUEH B JaHHBIA MOMEHT, paBHa 0,45, a st Tpetbero — 0,9. Haiitu BeposTHOCTH TOTO,
YTO B JIAaHHBI MOMEHT BKJIFOUEHBI 2 MUKPOQOHA.

B npopaxe nmerorcst Oenble U KOPUYHEBBIE SiIla B COOTHOIIEHUH 2:3, MpUYEM MTPOU3BOICTBO
60% OGenbix U 71% KOPUYHEBBIX ULl TATUPYETCS] AHEM, NMPEALIECTBYIOMIUM JHIO IPOJAXKH, a
ocTajbHbIe S NaTUPYIOTCS Ooyiee paHHMMHU uuciaamu. [lokymarenb 3akas3bIBaeT siflia,
JaTUpyeMble JTHEM, MPEAIIECTBYIOIMM JHIO MpOJaXkHu, He3aBUCUMO OT ux IBera. Kakoma
BEPOSITHOCTH TOT'O, YTO MY MIPOAATYT PELIETKY OeNbIX SuI?

. Tenedponnas cets yupexaeHus: oocimyxkuaeT 200 aboHeHTOB. BeposTHOCT TOTO, UTO B TEUEHUE

MUHYTBI BHYTPH 3TOM CETU KTO-TO KOMY-TO I103BOHUT, paBHa 0,7. KakoBa BEpOATHOCTH TOr0, YTO
B TeUEHHE MUHYTHI OyJeT 5 3BoHKOB? KakoBa BEpOSITHOCTh TOTO, YTO B TEUEHUE MUHYTHI OyJeT
He Oonee 5 3BoHKOB? HaiiTu HauBeposTHEHIIee YHCI0 3BOHKOB B T€UEHNUE MUHYTHI.

IIpuMmepHbIe HHAUBHAYAIBbHBIE JoMamIHue 3agaHus (U3) u tunoseie pacyersl (TP):

TPNel «Mampuuwbt. Onpedenumenu. Cucmemul TUHEUHBIX A12e0paAuUUecKuUx ypasHeHuil»

Ilpakmuueckue 3a0auu:

1. Pemmuts MaTtpuuHoe ypaBHeHue X+3(A-B)=4C, rae

o, 3 a5 Y e )



-1 5 6 7 2 3 -1 4)(2
2. Bemomauts gevicteug | 3 4 2 1| 3 +5 2 33|
0 7 8 2 1 -2 3)\4
1
1 2 3
3. Beoruucnuts onpenenurens 2 0 4
5 6 7
1 1 2
4. Haiitu obparnyto Matpuiy A, ecmn A=[2 -1 2
4 1 4

5. PemuTh cUCTEMBI IMHEHHBIX aireOpandeckux ypaBHeHul no ¢popmynam Kpamepa,
MaTpUYHBIM METOAOM, MeTogoM ["aycca:

3X, +4X, +2X; =3 X, + X, —X; =36
A) 12X, =X, =3X; =-3 B) X =X, +X; =13,
X; +5X, + X5 =2 2%, + X, + X3 =7

6. Pemuts cucremy merogom ["aycca
X, + X, +3X; —2X, +3X%; =1
2%, +2X, +4X; =X, +3X; =2
3X, +3X, +5X; —2X, +3X, =1
2%, +2X, +8X; —3X, +9%x, =2

2X; + X, +X; =0
7. Pemuthb cucteMy OJIHOPOAHBIX YpaBHEHUN SX; =X, =X, =0
X, —3X, =3X, =0

Teopemuueckue éonpocwi:

1.Jaiite onpenenenne matpulbl. Kak onpenenuTs pazMep MaTpuIlbl, SJIEMEHT MaTpULbl?
IIpuBenuTe NpUMEPBL.

2. YacTHble BUABI MAaTPHULL (MX Ha3BaHUs, IPUMEPHI).

3. JIuneiinrle Oorcpanru Hag MaTpULaMH: CIIOKCHUC U BBIYMUTAHHUEC MAaTPpHUILl, YMHOKCHHUEC MaTPUIIbL
Ha 9HuCJIo.

4. HenuHeinHble onepanuy HaJ MaTPULIAMU: YMHOXEHUE MaTpHL, IPaBwiIo, npumep. Beerna im
OmpeJiesieHa ONepanns YMHOKEHUS MaTpULL?, YKaXKUTE UCKIOUYEHUS, TPUBEAUTE PUMEPHI.

6. Uto Ha3bIBaeTCS ONpeAeNUTeNeM 2-T0 U 3-To MOpsaKa, IPUBEIUTE TPUMEPHI

7. KakoBbI OCHOBHBIE CBOMCTBA ONIPEAEIUTEICH?

8. Kakue criocoObl BEIUMCIICHUS OTIPEICTUTENCH MPOU3BOJILHOTO TIOpsiiKa Bel 3HaeTe?

9. CucremaTu3upyinTe BCE Cllydyau, B KOTOPBIX OIIPEIEIUTENL PABEH HYJIIO.

10. UTo Ha3BIBAETCSI MUHOPOM JIEMEHTA MAaTPHIIBI, €T0 aNreOpandecKuM JOTOTHEHHEM?

11. Kakas MaTpuiia Ha3bpIBaeTCsl 00OpaTHOM JIs TaHHOM MaTpuilbl A? Besikas i MaTpuiia uMeer
oOparnyro?

12. Kak Haiitu oOpaTHyro maTpuily? Kak nmpoBepuTs, 4TO OHa HalijieHa BEpHO?



13. Kakue Buibl cCTEM JIMHEWHBIX ypaBHEeHUW Brl 3HaeTe? (UTo 3HAUUT OHOpOAHAS,
HEOJHOPOJIHASI CHCTEMA; KaKHe CUCTEMbI COBMECTHBIC, HECOBMECTHBIE; ONPE/ICIICHHBIC,
HeomnpeneaeHHbIe?)

14. ChopmynupyiiTe HEOOXO0AMMOE U JOCTaTOYHOE ycioBue coBmecTHocTH CIIAY.

15. Ilpu xakoMm ycnouu CJIAY umeeT eIMHCTBEHHOE peleHue?

16. Kak onpenenurtsb, 4TO CUCTEMa HECOBMECTHA?

17. Ongnopoansie CJIAY moryt ObITh HecOBMECTHBIMH? [Touemy?

18. ITpu xakom ycinoBun ogHopoaHast CJIAY umeer ToJibKo HyneBoe perieHue?

19. Yro Ber MokeTe cka3ath 0 KoM4decTBe penieHuid oqnopoanoit CJIAY, eciu onpeaenuTenb
MaTpUIbl 3TON CUCTEMBI PAaBEH HYIIO?

20. 3arummre popmynsl Kpamepa. KakoBbl ycnoBust HX IPUMEHEHUSI.

21. Kakue cuctemMbl MOYKHO pelIaTh MaTpUUYHBIM METOI0OM? 3allUIINTE COOTBETCTBYIOLIYIO
dbopmymy.

22. B ueM 3akiroyaeTcst CymHocTs Meroaa ['aycca?

HJ[3 Nel «Bexmopnas anzeopa»

1. TloctpoiiTe Ha MIIOCKOCTH BEKTOPHI a= (4;—1), b= (— 2;5), c= (1;2). Haiinure nx
JMHEHHYI0 KOMOWHAIIIO 2a+b+3c a) TEOMETPHYECKH, 0) aHATUTUIECKH.
2. a=(21-3), b=(-4,0;2), c=(LL-2). Haiiyure:

a) IMHY BEKTOpa &, €ro HampapJIAIOIINEe KOCHHYCHI, OPT BEKTOpa a;

5 a-b, ac, b-c, [(a+2c)(sa-s0).
B) EXB' EXE, BXE, (5+26)X(35—55);

r) abc,
3. a= (L,4,-3), b= (3-2;5), c= (3,~4; 2). HaifiuTe miommans napasinenorpaMma,
IIOCTPOEHHOI'0 Ha BEKTOpax a+2b u c—3b, n wmHE ero CTOPOH.
4. TIpoBephTe, SBIAIOTCS ITH BEKTOPHI & = (LL3), b= (3,0,-2), c= (-113) xommmaHApHBIMH.
5. JlaHbl KOOpMHATHI BEPIIUH NUpaMUIbl A A, AA, !

A(136), A(221), A(-10;1), A,(—4;6;-3). Haiiru:
1) nnuny pedpa AA, ;

2) yron mexay peOpamu AA, U AA,;

3) yron mexay pebpom AA, U TrpaHbio AAA;
4) momanb rpaHu AA A, ;

5) o0BbemM nupamMuabL.

HJ[3 Ne2 «Kpuebie 6mopozo nopsaoka»

1. OHpez[eHI/ITL TUIl W IIOCTPOUTH JIMHUIO. HaﬁTI/I, €CJIN €CTh, BCPUINHBI, (bOKy'CLI, ACUMIITOTHI:
a) x> -9y +2x+18y+73=0;

6) 2x° +3y’ —4x+6y-7=0;

B) y>—4x—-2y—-3=0.



HJ[3 Ne3 «KomnaeKkcHble uucaa
1. BemogHuTh  JIEWCTBHS,  MPEACTABUTH  pe3yiabTaT B anreOpamyeckod  dopme

(3-2i)(4i-1) +2—i_
2-1

2. W300pa3uTh Ha KOMIUJIGKCHOM TIJIOCKOCTH M TPEICTaBUTb B TPUTOHOMETPUYECKOH U
HOKa3aresibHOi popmax umcna: z, =—i; z, =1-1i; z, =-1+ J3i.

3. Bomuucnuts a) (z,)"; 6) Bce 3HaueHUs KOpHS 37, .

4. Pemmts ypaBHeHus a) z° —-4z+8=0 6) X—-y+ixy=i, X,y eR.

5. ITocTpouTh HAa KOMIUIGKCHOH IUIOCKOCTM MHOXECTBO TOYEK, YJOBICTBOPSIOLIMX
COOTHOIIIEHHUIO |Z—2i|£ 2

HJ13 Nod4 «Bseoenue ¢ ananus. IIpeden. Henpepwvienocmo)
1. Haiitu npenensl QyHKIMIA:
23 4+x%4+5 . . x*=3x—2_ . Wx+1-2 . 1-cos4x
lim—————; lim ——— lim ; lim
xoo X% —X+1 x>l X7 —x—-2 23 x—2-1 x>0 2X-tgX

1) . Lo In(+2
2x-1 Clim@-4x)% Im#.
2x+1) w0 =0 g% _1

lim x-(vX* +1-x); Iin;[

X—>+00

2. HccnenoBaTh Ha HETIPEPHIBHOCTD, HANTH TOUKH pa3pbiBa, CAEIATh YUEPTEK:
X+4, x<-1,
y=4%%; y={x*+2, -1<x<l,
2%, x=1.
HJ[3 Ne5 «Ilpouseoonasn ghynkuuu 00HO nepemenHoi)
Haxootcoenue npouszeoonoit
1. Halitn npousBoanble U quddepeHnmansl mepBoro nopsjaka

1) :7cosx'
5x+1

2) y=(2+5x)*-3cos7x,
7 :
3) y:§—4x-arcsmx,

4) y=(cosx).

2. Haiitu npon3BoaHyt0 G yHKIIUY, 331aHHOIN HESIBHO

e’ —5xe" —2xy+11=0.

. . X =3cost -5,
3.Haiitn mpou3BoHyIO (QYHKIIMH, 3aJaHHOU IMapaMeTPUIECKH

y=4t* +5.



4. HaiiTi mpou3BOAHBIC TIEPBOTO MOPsIIKA QYHKIIUA y=X€

Ilpouszeoonas evicuiux nopsaokos. llpunoxcenus npouszeoonoi

1. Hadigute — u
dx

dy d?y . x=3t—t°,
—— HKIIUHU: a
v by ) N

6) y=5".

o 2 o
2. a) Hanmiure ypaBHeHue KacaTenbHol k napabone ¥ = X~ —4X + 2 B Touke ¢ abeuuccoit

x, = 0. INocrpoiire rpaduk u KacaTeabHYIO.

6) Hanummre ypaBHEeHHe KacaTelIbHON K KpUBOH X° + Y? —4X+2y —164 =0 B ee Touke C

koopaunarami (7; 11). IloctpoiiTe KpuBYIO U €€ KacaTeabHYIO.

3. HaﬁHHTC HauOOoJIbIIIEE M HANMEHbIIIEE 3HAYEHUS (bYHKI_II/II/I Ha 3a/laHHOM OTPEC3KE

f(x)=2x*—-6x>-18x+7 xel[-2;2].

4. Beruncnute mpeaesnsl, UCOab3Ys paBuiio Jlonuras:

a) lim
) x>2 x> —2x? +3x—6

2x® —8x* +13x-10

6) lim x~|n(eX —1).

Xx—+0

5. 3aBucUMOCTh IMyTHU OT BPCMCHU IIpU HpHMOHHHeﬁHOM ABWKCHUHN TOYKH 3a1a€TCA YPABHCHUCM

S =

1 3 2
§t +2t°-3,rme S —nyrtb BM,a t — Bpems B ¢. Beiunciure ee cKkopocTb U yCKOPEHHE B

MOMEHT BpeMeHu t =4cC.

TPNe2 «Hccnedosanue pynkyuii u nocmpoenue 2pagpuxos

Ilpakmuueckue 3a0auu:
1. Tloctpoiite rpaduk GyHKIMH C HTOMOIIBIO TPOU3BOIHOM EPBOro MOPsiKA y=—x° —3x? +9x +11
2. Haiinute mpoMeXyTKH BBITYKIIOCTH, BOTHYTOCTH M TOYKH Mepernda QyHKIUu y =2x —33x? .
3
3. HaiignTe acMMNTOTBI M MOCTPONTE CXEMAaTUYHO rpaduk QyHKIMH y = Xiz .
(x+1)
2
4. TIpoBemuTe MOTHOE HCCIIeNOBaHMe (YHKIHH i MOCTpoiiTe rpaduk X —3X+3
x-1
5. IlpoBenute nmosHOE HccienoBaHNe PYHKIIMU U IOCTPOHTE Tpaduk
_Inx
o
Teopemuueckue éonpocwi:
1. Onpenenenue GpyHKINHU, HEYOBIBAIONIEH (HEBO3pACTAIOLIEH) HA TPOMEXKYTKE.
2. CdopmynupyiiTe HEOOXOAUMBIC U JOCTATOYHBIC YCIOBHSI BO3pacTaHMs U yObIBaHUS (DYHKITHH.



o o &~ w

OnpezneneHre MUHIMyMa U MaKCUMyMa (DyHKITHH.
Chopmynupyiite HEOOXO0IMMBIE M JOCTATOYHBIE YCIOBUS CYLIECTBOBAHMS SKCTPEMYyMA.
Omnpeznenenue BRITYKION (BOTHYTOM) (YHKIIMK HA HHTEPBAJIE, TOUKH Meperuoa.

ChopmynupyiTe HTOCTaTOYHBIC YCIOBHUS BBITYKJIOCTH (BOTHYTOCTH) Tpaduka (yHKIHH,

JIOCTaTOYHOE yCJIOBHUE CYIIECTBOBAHHE TOUCK Ieperuoa.

Omnpenenenue acCUMOTOTHI rpaduka GyHKIIUH

8. Haxo;meHHe BCPTUKAJIbHBIX, HAKJIOHHBIX, TOPU30HTAJIbHBIX aCUMIITOT.

H/[3 Neb6 «Heonpeoenennwlit unmezpai»

1. HaiiTu HeomnpeieeHHbIE HHTETPaJIbl

1-] 1 XW+1de

a2 1 ),
J‘(3+x2 2,/X2_3JX

3Vx
ctg®x — 6
3. J 3 4 ix 4. I
J2-7x Sm( 2% J sin® x
5
2x -1
5. [ x(3x?+1)" dx 6. | ———
-[ ( ) I x* +2x+10
X A X 4x +3
7. I\/l—e e’ dx 8. f 5 dx,
(x-2)
9. [xedx, 10. j#
X(x“ +1)
dx dx
11. : 12. ——
I\/;+3x+24\/§ '[cosxsm3x
3. dx
(X+D)VXx* +2x-1.
TPNe3 «Onpeodenennvlii unmezpan)
Ilpakmuueckue 3a0anus:
1. BbraucanTh onpeeseHHbIe HHTETPAITBI
2 1 Vg
1) j (x* +—)dx. 2) j In sin xdx
1 X 2
2. Bpruucnute miomans GUrypsl, OrpaHUuYeHHON JTHHUSIMH
1) 3x—y=4, y’ =6x
T

2) r=cos2¢, OS(/)SE



x =2cost,
3) { . y=3(y23).
y =6sint;

3. BbuucnuTh 1IMHY IyrH KPUBOH, 3aJJaHHON ypaBHEHHEM

1) y=Inx, 3 <x<if15.

2) p=3e"", —ml2<p<x/2
3) x=e'(cost +sint), 1/2<t< .
x=e'(cost—sint),

4. Beruuciuth 00beM Tena, 00pa3oBaHHOTO BpamieHueM BOKpYyr ocu Oy QUrypsl, orpaHudeHHON

2 2
rpaukamu GpyHKIHi X = 3-y"  x=y +1

Teopemuuecxue eonpocol:

1. Taiite onpeneneHue oNpeaeIeHHOr0 UHTErpajla U yKa)KUTE €ro reOMEeTPUUECKUA M MEXaHUUYECKU
CMBICIL.

2 Ilyctp f: f(x)dx =0, f(x) # 0. Kak 3T0 UCTOJIKOBaTb F€OMETPUUECKU ?

3. 3anumute GopMyiy A BRIYUCICHHS TUIOIMAAN KPUBOJIMHEWHOM Tpaneun 11t ocu OX U U1 ocu
Oy.
4. Kak m3menurcs 3ta Gopmyina, ecnu ¢urypa OyaeT orpaHuYeHa CBEpXy W CHU3Y — Tpaduxamu
byHKIMi
y=f1 (x) mnu y = f2(x), a mo 6okam — nmpsiMbIMHU X = a, x = b.

5. 3anmummute GopmMyny Uil BBIYUCICHUS IUIOMAAH KPUBOJMHEHHOTO CEKTOpa, OTPaHWYCHHOTO
KpUBOMH, 3aJITaHHOM B MOJISIPHOM CUCTEME KOOpAMHAT.
6. 3amumute GopMyITy I BEIYUCICHUS JTUHBI IYyT'H KPUBOH, 3aJaHHON YpaBHECHUEM:
a) B JIEKApTOBOW CHCTEME KOOP/IMHAT;,
b) B monsipHOU cucTeme;
C) ecnu KpHBas 33j1aHa MapaMeTPUIECKH.
7. 3anummuTe GopMyITy IS BRIYUCICHUST 00beMa Tema BpaiieHus Bokpyr ocu Ox  (OVY).

TP Ne4 « Dynkyuu HeCKOIbKUX NEPEMEHHBIX)

2 2
1. Haiitu oGnacte onpeaeneHuss GyHKIUN Z = In(lx—y)
1-y

2. HaiiTu 3HaueHNs YaCTHBIX MPOU3BOIHBIX (DYHKIIUI B 3a/1aHHOM TOYKE:
1

A) z=x' (1) B) z=In{Vx+.Jy) (@1).

2
3. Haiitn 2—2, ecnu U = Xy +Ssin(x+y).
X

4. BpruuciuTh NpuOIMKEHHO \/ 5-¢%% +2,03% .

5. Haiftu skcTpeMyMbl QyHKIHH  Z = X° +2y° —4X—6Y + 2.



. Inx In
6. Haiitu mpou3BoaHyIO0 QYHKIIUN Z = —— — ny B HampasiyieHuu Bektopa (1;1).

Yy X

7. Haiitn SKcTpeMalbHOe 3HaueHne QYHKIMH Z = 2X+ Y — y° — X* 1pH ycloBun X+ 2y =1.

8. HaliTn HanOospiee 3HaueHne (QyHKIIMH:

x>0 X+2y<1
A) 7=Xx-2y+5 y>0 B) z=|n(x2+y2) x>0
X+y<lL y > 0.

TPNe5 «Humeepan no gpuzype»

2

2y
1. BeIuMCIUTh IOBTOPHBIA UHTErPA jdyj(ZX + y)dx .
2 0

1
y 3
2. I3MeHUTb MOpAI0K HHTETPUPOBAHUS B IBOWHOM WHTErpase: Idy .[ f (X; y)dx .
11
y

2
ooy X
3. Beruncauth 1BOMHON MHTETpall ”—2 dxdy, rae D — o0GnacTh, orpaHHMYCHHAS TMHUSMU
D

1
y=—,y=X,x=4.
X
4. BeruncnuTh mwiomaas GUrypsl, OrpaHUd4eHHON OKPYKHOCTSIMU F =1, r =2C0S¢ (BHE

OKPY’KHOCTH
r=1).

5. BeraucanTts miuomaas GUrypbl, OrpaHU4€HHON TUHUSAMU Y = % u x+y-7=0.
6. HaiiTu craTnyeckre MOMEHTBI OTHOCUTENIBHO KOOPINHATHBIX OCEH TUIACTUHKU, OTPaHUYEHHON

napaGomoii y = x° (y > 0), npsMoi  X=9, eclii IJII0THOCTh paclpeesieHusi MacChl B Kaxa01

TOYKEC paBHA OPAHUHATEC 3TON TOYKH.

7. Haiinute momentsl unepuud |, I, 1, OMHOPOIHO¥ MIIaCTHHKH (5 = 1), OIPaHUYEHHON OCAMU

KOOpJMHAT U nipsiMoil Yy = 2 —0,5X.

TPNe6 «/Ilupghepenyuanvusvie ypagnenus blcuiux nopAOKoi)

1. Haiitu obmiee pemenne nuddepeHImanpsHOoro ypaBHeHUS
1) y"xInx=y",2) (L+x*)y"+2xy’ =12x°>,

y" =2sin® ycosy
=7 y®=1"

3. Haiitu o6miee pemenue nuddepeHmanibHOro ypaBHEHUS (B IPUMEpe 1) PEIINTh 331a9y
Komm):

1) y'-2y'+y=xe* p) y"+4y +5y=x"

2. Haiitu pemenue 3anaun Komu:

3) Yy —4y" +5y' =6x*+2x-5, 4) y"' +2y" -3y =(8x+6)e*,
5) y'—4y +4y=e*(cosx+3sinx), 6) y" —64y’=128cos8x —64e,



7 { y"+y=1/sinx |
Y(z12)=1,y'(n12)=n12
4. Pemute cucremy 1Y nepBoro nopsiaka AByMsi Cioco0aMu - MOJCTAaHOBKU U METOJI0M Diliepa
y' =2x-5y+e'
{x' —y-6x+e

TPNe7 «Hucnoewie paovt, hynKuuonaivHovle paovl»

© 1
1 HOKa?)aTB CXOOUMOCTHh U HaI/ITI/I CYMMY psaa 22—2 .
~n°+n

2.MccrnenoBarh Ha CXOIUMOCTD PSIJIBI:

=1

a) gS'nn\/r%\/— 6)2 sm( ] )an(ér:];l)', 2“(—?:1:13

I I —
=~ (3n+1)/In(n+5)

3. UccnenoBarh psizibl HA a0COIIOTHYIO U YCIIOBHYIO CXOJUMOCTB!

sin n\/— 1" (-D"(@n+1)
2 nz;‘ )ann(n 1) )Z_l: 3n+2

. 0 (_1)[1
4. Haiitu cymmy psga _—
yMMYP Z;' 4"(2n+1)

5. Haiitu 0651acth cX0AMMOCTH CTETIEHHOTO psija:

¢ TouHocTeo 10 0.001.

( 1) 2" (X+1)n 2 4n(x_3)2” ( 1) (X+2)2n+1
"X e 0% V% W

6. Pa3noxute ¢pynkuuto B pan Teitnopa no creneHsm X :
a) (3+e7)%,6)7/(12+x~-x)?, B)In(1—x—20x?).

7. BeI4MCIUTh HHTETpal ¢ TOYHOCTHIO 710 0.001:

OJ»S dx Of )

a) 0) |sin(25x°)dx.

0 4\/1+ X4

8. Haiitn mpubmmkénno pemenue 3anauu Komm B Buje orpeska psjaa Teisopa mo creneHsMm X
yN — X2 + y2

y(0)=0,y'(0)=1

C YEThIpbMS HEHYJIEBbIMU K03 puLneHTaMu: {



9. Paznoxuts B psix Oypbe QyHKIHMIO, MEPUOIMUYECKYIO C TIEPHOAOM 277 , 33aHHYIO Ha OTPE3Ke

X+m,—-7<x<0
-, 7] hopmynon f(X) =
[ 1 dopmy (X) r. O0<x<rx

TPNe8 « Dynkyuu KomMnjiekcHo20 nepemennozo)

1. M300pa3uth 00nacTh, 3aJaHHYIO HEpaBEHCTBaMHU. [paHUIIBI, NPHUHAAISKAINIME OOJIACTH,
M300pa3uTh CIUIONIHOM JIMHUEH, HE IPUHAJIeKAIIE — TYHKTUPHBIMH.

lz-1>1
lz+1>1
2. C rounoctbto 10 0,001 HaiiTu HEHCTBUTEIHHYIO 1 MHUMYIO YaCTH JTAHHBIX BEJTHMYUH:
a) e—2+i ,
0) ch(2-1i);
6) Arcctg(2i);
2) ol+i

3. HUccnenoBarh QyHKIMIO W=SIN2Z Ha aHAIUTHYHOCTh. B cilydyae aHAIMTHYHOCTH HaWTH €€
IPOM3BOIHYIO.
4. BoccTaHoBHTH aHanuTHYECKYIO GyHKIMIO f(Z) 1o u3BecTHOM aelictBuTenbHON yactu Re f(z)

v MEAMOH Im f(z)u 3Hawenmo f(z;).
Ref(z)=x"—y*+3x+y; f(0)=i.
5. Brryucaure HHTCIrpajl OT Q)YHKHI/II/I KOMIIJICKCHOI'O IICPEMCHHOI'O I10 ,[[aHHOI‘/‘I KpHBOﬁ.
Izdmz%z,Ljﬂ:l,—RSamzso.
L

6. Boruncnute uHTerpan. Bocnonb3oBatrbest TeopeMoit Komm wnn uHTErpanbHbIMH (popMyiIaMu
Komm. HanpaBnenue BoJib KOHTYpa, MPOTHUB YaCOBOM CTPEJIKH.

2%dz
7-2i

2I=3
HJ[3 Ne7 «Cnyuaitnole geiuuunbl U 3aKOHbL UX PACHPEOEICHUA)

1. Bagan psg pacnpeneneHuss TUCKPETHOM ClIydyalHOW BETWYUHBI X.
X |1 2 3 4 5 6

p 10,03|015|0,20 {035 | 0,15 | ?
[ToctpouTh MHOTOYroJbHUK pacnpeneneHus. OnpenenuTs (YHKIHUIO paclpeaesieHus

.. m
U TIOCTPOUTHL €€ Fpa(l)I/IK. BeluCcInT, MaTEMaTHYECKOE OXKHIAHHE X, JUCHEPCHIO

D[X] , Cp€AHCC KBAAPATUUYCCKOC OTKIOHCHHC Ox n BCPOATHOCTDH

P(m,—o, <X <m, +0,).
2. Bamana (QyHKIMS paclpeiesieHuss CIy4alHOH BeNUYMHBI X
0, X <3,
F(x) = %(—x3+12x2 —45x+54), 3<x<5,
1, X>5

Haiitu mnnotHocTh pacnpenenenus. [loctpouts rpaguku GQyHKIMM U MJIOTHOCTH
pacupeneneHus. BpUACINTE MAaTEeMAaTHYECKOE OXKUIAHWE, OUCHEPCHI0 W BEPOSTHOCTH
P(X €(0,4)).

3. B Tabnume mnpuBenéH 3aKoH paCHpeNeICHHS BEPOSTHOCTEH CHCTEMBI CITy9alHBIX
BenuuuH (X, V)



X
v L -2 -1 0 1 2
1 0,01 0,03 0,04 0,14 0,08
2 0,07 0,06 0,04 0,10 0,05
3 0,05 0,03 0,16 0,06 a

Haiitu: koapuuueHT «a»; maremMaTHUECKHe

KO3 PHUITUEHT KOppeAun

I"Xy

TPNe8 «Oopabomka IKchepumenmanbHblX OAHHBLX))
Han cratuctudyeckuid psij (MCXOAHBIC 3HAUCHUS BEJIUYWH )

m.,
OXHUaaHuAa

m
Y, nucnepcuu

X v X v X v X 4 X 4
384 18,7 | 40,7 | 24 | 303 | 18 | 273 | 251 | 22 21
40,2 | 11,7 | 50,8 9 284 | 157 | 38 | 206 | 32 | 28,6
241 1 209 | 38,2 | 228 | 476 | 11,3 | 52,8 | 15,2 | 19,5 | 19,7
3251224 | 36 |198 303 | 213 | 48 | 245 | 46 | 20,3
25 | 295|357 153|305 (278 | 26 | 28,7 | 278 | 155
38,1 | 196 | 343 | 20,7 | 48,7 | 115 | 325 | 28 | 352 | 30,7
16,8 | 32,2 | 438 | 13 | 168 | 183 | 57,1 | 29 | 416 | 18,2
288 | 29,7 | 355 | 24 | 239 | 20,2 | 40 | 23,8 | 42,5 | 153
471 | 14,7 | 459 | 24 | 543 | 142 | 50,7 | 159 | 32,9 | 22,5
50,1 1159|293 | 219 | 60,8 | 27,2 | 58,6 | 9,3 | 356 | 22,7
302 | 25 | 54,2 | 142|214 198 | 401 | 17,4 | 47 | 173
369 | 232|598 | 6,1 | 384 | 23 | 344 | 234 | 31,4 | 30,2
366 | 79 | 32,2 | 223 | 468 | 205 | 53,7 | 124 | 28,2 | 30
38 | 154 | 52 6,1 | 238 | 183 | 42,1 | 285 | 33,7 | 19,8
55 11 | 31,2 | 242 | 379 | 326 | 43 | 20,2 | 27,6 | 18,5
16,2 | 252 | 51,2 | 142 | 30,6 | 21,5 | 235 | 14,6 | 36,8 | 10,7
49,7 | 159 | 32,2 | 204 | 37 | 245|329 | 258 | 455 | 148
49,7 1 19,5 | 309 | 20,7 | 57,6 | 20,3 | 54 | 14,4 | 18,6 | 153
423 | 19,7 | 415 | 10,8 | 419 | 146 | 423 | 235 | 258 | 274
357 119|412 | 98 | 341 | 263|588 | 92 | 39,2 | 175

1. HaiiTu BBIpaXeHHWE JBYMEpPHOTO SMMHpHUuUeckoro pacmupeneneHus (X, V), sMmupuueckue
pacmpeieNieHus: COCTaBISAIONMX X U Y, TOCTPOUTH Tpaduueckoe 0ToOpakeHre pacipeielICHHH.

J51st 3TOTO - COCTaBUTH KOPPENSIIMOHHOE I10JIE, KOPPEISALNOHHYIO TaOIUIly aOCOMIOTHBIX 4acToT,
BapHAaIMOHHBIE PSAbL, Ta0nuiy «CTaTuCTUYECKasi COBOKYMHOCTh U3MEPUMOTO MTPU3HAKAY.

2. ITo naHHBIM, TOJYYCHHBIM B 1.1, OIEHWTE TeHepaJdbHBIC MapaMeTpPhl: HAWJIUTe CpeaHee,
JUCIIepCHUs, CpeAHEee KBAJPAaTUYHOE OTKJIOHEHHE, acCUMMETpPHs, JKCIeCC, MOJla, MeEJMaHa,
koa(urmenT Bapuanuu a5 npru3HakoB X Y. OLIEHUTE CTETICHb OTKIOHEHUS SMITUPUIECKOTO
pacnpeeneHus 3TOro U3BMEPUMOTro MPU3HaKa OT HOPMAJIbHOTO PaCIpeeIICHHUS.

Jist aToro 3anonHuTe Tabnuily «Pacder BEBIOOPOYHBIX OIEHOK MPU3HAKOBY U MPOBEINUTE PACUETHI

HCIIPABJICHHBIX OLICHOK I'CHCPAJIbHBIX TapaMETPOB. C,Zleﬂaf/'lTC BBIBOJ O KOE)(b(I)I/ILII/ICHTe
BapHaliuu.



3. Ilo naHHBIM, MONXyYeHHBIM I1.1,2, MPOBECTH CTATUCTUYECKYIO IPOBEPKY CTATHCTUYECKOH
TUIIOTE3bl 0 HOPMAJILHOM PACHpEeICHHH H3MEpsSeMOro mnpu3Haka mo kpurepuio ITupcona B
cnyqae HpI/IHﬁTI/ISI THUIIOTE3EI O HOpMaJIBHOCTI/I pacnpe;[eneﬂml HaﬁTH I[OBCpI/ITeJ'IbHBIe I/IHTepBaJIbI
JUIST MaTEeMaTHYECKOTO OXKHMJAHUS W CPEJAHEr0 KBaJPaTHYHOTO OTKIOHCHHS IIPH YPOBHE
Hanéxaoctu 0.95.

4. Tlo maHHBIM 3amaud, Uccieayemou m.1-3, HalTH W 3amucaTh B KOPPEISAIHOHHYIO TaOIHILY
YyCIIOBHBIC cpenHue. Ha KOppenasiMmoHHOM II0JI€ TOCTPOUTHh JIMHUM perpeccun. Haiitu
WCIIPABIICHHBIA KOPPETSAIIMOHHBIN MOMEHT 1 K03 pumment koppensiiun. [IpoBepuTh rumoresy o
HE3aBUCUMOCTH NMpu3HaKoB X ©u Y (ypoBeHb 3HAYUMOCTH NMPHUHATH paBHBIM 0.05). Paccunrtarth
ko3 dunmentsl guHelHoi perpeccun (X Ha Y wmm Y Ha X). [IpoBepuTh 3HAYMMOCTH
YpaBHEHUS PETPECCHUH.



[Mpuioxenne 2

OHeHO‘lHLIe cpeacrea JJid MPpOBEACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallumn

a) [lnanupyembie pe3yJbTaThbl 00y4YeHHs U OLIEHOYHbIE CPEJACTBA ISl POBEACHUS MPOMEKYTOUYHON ATTeCTAlUM:
Kon Nupukatop A0CTHXKEHUS
p OrnieHOYHBIE CPEACTBA
WHJMKaTOopa KOMIIETEHIINHU

VK-1 Cnocoben OCYIICCTBJIATH IOUCK, KpI/ITI/I‘leCKI/Iﬁ aHaJIu3 U CMHTC3 I/IH(bOpMaI_[I/II/I, IIPUMCHATDb CUCTEMHBLIN IOJXO JJIs PEIICHUA ITOCTABJICHHLIX 3aaa4

VK-1.1

AHaM3UpyeT 3a/1auy, BbIICISS €¢
0a30BBIE COCTABIIAIONINE,
paccMaTpUBAET M Ipejjiaraet
BO3MOXHBIC BapI/IaHTI)I peHIeHI/Iﬂ
ITOCTaBIICHHOH 3a/1a4M, OLICHUBAs X
JIOCTOMHCTBA U HEJIOCTATKU

Teopernyeckue BONpPOCHI 1Jisl IK3aMeHa B 1 cemecTpe

. Matpuusl. Bunsl matpun. [leicTBus Hal MaTpULaMu.

. Onpenenutens. Onpesienenre, CBOWCTBA ONPEACTUTENS.

. HeBbipoxnennas marpuna. O0parHas marpuia. Panr marpunpl.

. CucreMsbl nuHENHBIX ypaBHeHU. OcHOBHbIE OHATUSA. CoBMecTHOCTE CJIAY.

. Petuenue cucrem JinHEeNHBIX ypaBHEHUH. MaTpUUHBIA METOI.

. Peienue cucrem nuHelHbIx ypaBHeHU. @opmyiel Kpamepa.

. Peluenue cucrem inHeNHBIX ypaBHEHUI MeTo10M [aycca.

. CucTeMbl IMHEHHBIX OJHOPOIHBIX YPAaBHEHUI.

9. BekTopsl. JIuHEeHHbIE oniepali HaJl BEKTOPAMHU.

10. IIpoekuus BexTOpa Ha och. Moynb BekTopa. Hampasisttomue KOCHHYCHI.

11.CkansipHOE TIpoH3BeICHIE BEKTOPOB, €T0 CBOICTRA.

12.BexTopHOE IpON3BECHNE BEKTOPOB, €TI0 CBOWCTBA.

13. CmemanHOE TPOU3BEICHUE BEKTOPOB, €r0 CBOHCTBA.

14.YpaBHeHHS IPSAMON Ha IIOCKOCTH.

15.YpaBHEeHHS TIIOCKOCTH B IPOCTPAHCTBE.

16.YpaBHeHuUs IpsAMO B IPOCTPAHCTBE.

17.B3auMHO€ pacnonokeHue MPsIMbIX U INIOCKOCTEH. YTol Mexkay HUMU. PaccTossHIE OT TOUKHU 0 NPSAMOI,

m1ockocTu. Touka nepecedeHus NpsiMon U MIOCKOCTH.

18. KpuBble BTOpOTO NopsijiKa: OKpy>KHOCTb, JJUIUIIC, THIIepOoIia, mapadoia, nX reoMeTpUiIecK1e CBOMCTBA M ypaBHEHHS

19. IlonsipHast cucrema KoopanHatT. KpuBblie B IOJISIPHON cHCTEME KOOPJIMHAT

20. KomrutekcHble uncina. Anredpandeckasi, TpUroHOMETpHUecKas 1 okaszaTesbHas popMa KOMIUIEKCHOTO YHCIIA.

21. JleficTBusI C KOMILIEKCHBIMH YUCIIAMU: CIIOKEHUE, yMHOXKEHUE, JiejieHue. Bo3BeneHue B cTerneHb, U3BJIeUeHHE KOPHSI
N-oii cTeneHu.

22. ®yuknwmsa. Crioco6sl 3amanust. O0aacts onpenencHus. OCHOBHBIC dJIEMEHTapHbIC GYHKIIMH, HX CBONCTBA, TPadHKH.

23.TIpenen ¢pyukuuu B Touke. [Ipenen pyHkun B 0eckoHedHOCTH. OTHOCTOPOHHHUE MIPEICIIBL.

24. BeckOHEYHO Majble M OECKOHEYHO Oojblnue (YHKIUH, CBSI3b MEKTy HuMH. CBOWCTBA OECKOHEYHO MaJbIX
byHKIMHA.

25. Teopemsl 0 npezenax. PackpbiTue Heonpe1eIeHHOCTEH.

01NN DWW
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26. 3ameyaTebHbIC IPEICITHL.

27.CpaBHeHne OeCKOHEYHO MaJIbIX (DyHKIUH. DKBUBaJICHTHbIE OECKOHEYHO Majble (PYHKIMU 1 OCHOBHBIE TEOPEMBI O
HUX.

28. HeripepbIBHOCTH (pyHKINH B TOUKe. TOUYKH pa3pbiBa U MX KilaccH(pUKaIys.

29. OCHOBHBIE TEOpPEMBI 0 HenlpepbIBHBIX QyHKMsaX. CBoiicTBa QyHKLMI, HENPEPHIBHBIX HA OTPE3Ke.

30. [TpousBonHast GYHKIHMHU, €€ TEOMETPUUECKHHA 1 (PU3NUSCKUN CMBICII.

31. YpaBHeHHs KacaTelbHOI 1 HopMaiu K KpuBoi. nddepeHuupyeMocts GyHKIUH B TOUKE.

32.IlponsBomHass CyMMBI, Pa3HOCTH, IpOW3BEAEHMSA, dYacTHoro ¢yHKnui. IIpowmsBomHas cinoxHON M oOpaTHOU
GyHKUIHH.

33. IuddepennnpoBanne HesBHBIX (yHKIHH. Jlorapudmiraeckoe nuddepeHIupoBanmred

34. TnddepernnpoBanme mapaMeTpUISCKH 3aJaHHBIX ()yHKIIAH.

35. IIpon3BoIHBIE BEICIINX HOPSIKOB.

36. Tuddepennnan pyaxmmn. ['eomeTpudeckunit cMbich muddepenmana. OCHOBHBIE TeopeMbl 0 auddepeHnanax.

37. Ilpumenenune nuddepeHnnana K mpuOIMKEHHBIM BEIYUCICHUSIM.

38. OcHoBHbIE TeopeMbl quddepeHnnanpHoro ncuucienus: Poms, Jlarpamka u Korm.

39. [pasuno Jlomurans.

40. YcnoBusi MOHOTOHHOCTH (yHKIMH. DkcTpemyMbl QyHkuumid. HeobxoauMoe 1 10CTaTOuHOE YCIOBHUS SKCTpEMyMa
GbyHKIMN.

41. HauGonblliee ¥ HANMEHbIIIEE 3HAUCHUsT (PYHKIIUU Ha OTPE3KE.

42. Beimykiocts Tpaduka ¢pyakmuu. Todkn nepern6a. Heo6xommMoe 1 JOCTaTOYHOE YCIOBUS TOUEK Iepernoa.

43. AcuMnTOTH Tpaduka HYHKIHH.

Teopernueckue BONPOCHI ISl 3a4eTa BO 2 ceMecTpe

[lepBooOpaznas. HeonpeneneHHbIi nHTErpai u ero cBoiictBa. Tabima OCHOBHBIX HHTETPAJIOB.

OCHOBHBIE METO/IbI HHTETPUPOBAHMUS: 3aMEHA TIEPEMEHHON ¥ MHTETPUPOBAHHUE 10 YACTSIM.

WuTerpupoBanme pannoHATBHBIX (YHKINH.

WHuTerpupoBaHue TPUTOHOMETPUIECKHUX (DYHKITHIA.

WuTerpupoBanue nppanuoHaIbHBIX (YHKIIUH.

OmnpeneneHHbIil HHTETPall KakK Mpeiel HHTEerpajbHONW CyMMBI, €T0 CBOKCTBA.

®opmyna Herorona — Jleii6anma. OcCHOBHBIE CBOWCTBA ONPEIEICHHOTO HHTETpaa.

BerlunciieHue onpeesieHHOro WHTerpajia (3aMeHa NepeMeHHOH, HHTErpUpOBaHUe 110 4acTsM). MHTerpupoBaHue

YETHBIX ¥ HEYETHBIX (DYHKIMH B CHMMETPHYHBIX TIpe/iesiax.

9. HecobcTBeHHBIE HHTETPAIBL.

10. 'eomeTpuueckre U GU3MUECKUE TPUITOKEHHUS OIPEICIICHHOTO HHTETpana.

11. O6nacts onpenenenuss OHII. Tlpenen, nenpepsiBHOCTH. CBoOMCTBa (YHKIMHA, HENPEPHIBHBIX B OrPaHUYCHHOU
3aMKHYTOH 00J1aCTH.

12. YacTHble IPOU3BOAHBIE IIEPBOTO MOPSIIKA, UX TEOMETPUIECKOE HCTOIKOBAHHUE.

13. YacTHble IPOU3BOAHBIE BRICIIUX HOPSIIKOB.
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14

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.
37.
38.
39.

PonbPE

IS

. dnddepennupyemocTs 1 TOTHBIN qudepeHIraN GyHKIHH.

[Tpumenenune nosHoro auddpepeHnrana K mpuoIMKEHHbIM BhYUciIeHIsM. JluddepeHnnanst BBICIINX MOPSIKOB.
[TpousBoxHas cioxHoit ¢pynkiuu. [lomHas npon3BogHas.

WuBapuaHTHOCTH (hOpMBI MTOJTHOTO AU hepeHIrana.

JuddepennupoBanrie HessBHON (GyHKINU.

KacaTenpHas II0CKOCTh U HOPMaJIb K IIOBEPXHOCTH.

OkcTpeMyM GYHKIMH IBYX MepeMeHHbIX. HeoOXoauMoe 1 J0CTaTOYHOE YCIOBUE SKCTPEMyMa.

HawnGonbIee n HanMeHbIee 3HaUCHNS PYHKIIMU B 3aMKHYTOH o0nacTu.

JIBOIHO MHTETpaJl: OCHOBHBIE MOHATHUS U ONPE/ICIICHHS.

OCHOBHBIE CBOMCTBA JBOMHOI'O HHTETpaa.

Brruncienne ABOMHOTO MHTErpasia B AEKapTOBBIX KOOPANHATAX.

Berruncienne ABOMHOTO MHTETpasa B MOISAPHBIX KOOPAUHATAX.

Juddepennnansable ypaBHEHNS: OCHOBHBIC IOHATHL. 3a/1a4H, TPUBOAIINE K TU(PPEPEHIINATBHBIM YPAaBHEHHUSIM.
Teopema cylecTBOBaHUsI M €JMHCTBEHHOCTH perieHus TuddepeHnansHOro ypaBHEeHHsL.

YpaBHEHUS ¢ pa3aeNAIONIIMHCS IEPEMEHHBIMU.

OnHoponuble quddepeHnnanbHple ypaBHeH s 1 mopsiika.

JIuneiinble ypaBHEHM [IEPBOTO NOpsaAKa. YpaBHeHus bepryinu.

YpaBHEeHUE B MOJHBIX AU PepeHIraIax.

JuddepernnanpHpie ypaBHEHUS BBICIINX MOPSAKOB: OCHOBHBIE TOHSATHSL.

YpaBHEHUsI, Oy CKaIOIINE MTOHIKECHNE TTOPS/IKA.

Jluneiinsle nuddepeHmanbHble YpaBHEHUS BBICIIMX MOPSAKOB. JInHeHHbIe oxHOpoAHBIE nudQepeHratbHbIe
ypaBHEHHS 2, N-TO TOPSAKOB.

Wurerpuposanne JIOAY ¢ nocTossHHBIMU KO3 (HUIIMEHTAMH.

Jlunetinpie HeomHOpoaHbIe Y. CTpyKTypa obmiero pemenus JIHY.

MeTox BapHaIiy IPOU3BOJIEHBIX TOCTOSTHHBIX.

Wnterpuposanue JIHAY ¢ mocTosHHBIME KOAY(QQHUIHEHTAMHU U IIPAaBOil YaCTHIO CHEIUAIBHOTO BHAA.

Cuctemsl nuddepeHnnanbHeIX ypaBHEeHHA. Teopema CyIIEeCTBOBAaHHS M EIWHCTBEHHOCTH pelleHus. MeTron
HCKITFOUEHUS [T PEUICHNSI HOPMAaJIbHBIX CHCTeM TuddepeHIraIbHbIX YPaBHEHUH.

Teopernyeckue BOoNpocsl 1J1s1 3a4eTa B 3 cemecTpe

Uucnossle paasl. CxonumMocTs U cyMMa psifa. CBoiicTBa psAIoB.
Psn reomerpuueckoii nporpeccun. Heo0xoanmelil mpu3Hak cX0IMMOCTH YHCIOBOTO psijia. ['apMoHnUecKuil psia.
JlocTaTouHbIE MPU3HAKU CXOJMMOCTH 3HAKOIIOJIOKHUTENILHBIX psinoB. [IpusHaku cpaBuenus. [Ipusnak Janambepa.
JlocTaTouHble IPU3HAKK CXOIMMOCTH 3HAKOIIOIOKHUTENBHBIX psitoB. PagnkansHelil npusHak Komm. ViHTErpanbsHbIi

npusHak Komn.
3HaKo4epeayloluecs 1 3HaKonepeMeHHble psibl. [Ipusnak JleliOnunma. AOcoroTHas M ycJIOBHAs CXOAUMOCTD psijia.
dyHkoHadbHble psinbl. O6nacTe cxomumoctu. CremeHHBIE psabl. Teopema AGens. Pamuyc cxoaumocT.
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CBoliCcTBa CTEIIEHHBIX PSIOB.
7. Psaner Telinopa n Maxiopena. Paznoxxenne GyHKIuil B CTeNICHHBIE PSIIbL.
8. IlpuMeHeHHe CTETEHHBIX PSIOB B IPHOIMKEHHBIX BHIYUCICHUSIX.
9. Tpuronomerpuueckue psabl. OnpeneneHue KOI(PGHUIUMEHTOB  TPUTOHOMETPUYECKOTO  psiaa. Y CIIOBHE
paznoxumoctu GyHKIHi B psig Dypbe.
10. Psnet Dypbe [uis 4eTHBIX U HeueTHBIX GYHKIMU. Psiibl @ypbe 1t GyHKIuM nIpou3BoIbHOTO nepuosa. Pasinoxenne
B psig Oypbe Henmeproauueckux (QyHKIUH.
11. ®yHKINE KOMIUIEKCHOTO IIEPEMEHHOTO: MTOKa3aTeIbHas U JJorapupMuiecKast (QyHKIUS.
12. ®yHKINH KOMIUIEKCHOTO MIEPEMEHHOTO: TPUTOHOMETPHUUYECKHE M OOpaTHBIE TPUTOHOMETPHIECKUE (DYHKITHH.
13. ®yHKIME KOMIUIEKCHOTO IIEPEMEHHOTO: THIIepOonndeckre (HyHKINHN, CTEIICHHAs (QyHKIuS.
14. TuddeperunpoBanme GyHKIHN KOMIDIEKCHOTO repeMeHHoro. Y cnosus Komu-Pumana.
15. UnTerpupoBanue QyHKIMH KOMIUIEKCHOTO IEPEMEHHOTO.
16. Teopema Komru. UaTerpanpras ¢popmyna Komru
TeopeTuuyeckue BONPOCHI ISl IK3aMeHa B 4 ceMecTpe
1. DieMeHThl KOMOWHATOPHUKHU: TIEPECTAHOBKH, Pa3MELICHHS, COUETaHHSI.
2 OCHOBHBIE TIOHATHSA TEOPUH BEPOSITHOCTEH: HCIIBITAHHUE, COOBITHE, BEPOSITHOCTH COOBITHS.
3 JeticTBust Hag cOOBITUAME. AnreOpa COOBITHIA.
4 TeopeMblI CII05KEHUSI U YMHOKEHUSI BEPOATHOCTEH.
5. ®opmyna nosHo# BeposTHocTH. Dopmyna beiteca.
6 [ocnenoBarenbHOCTh HE3aBUCHMBIX HcnbiTaHMA. DopMmyna beprysn.
7 CnyyaliHble BEJIMUUHBL, UX BUJBIL.
8 Psan pacnpenenenus. @yHknus pacnpenencHus, ee cBoiucTsa. [LToTHOCTE pacnpeneneHus, CBOICTBA.
9. YucnoBble XapaKTEPUCTUKW CIIyYalHBIX BEJIMYMH: MaTeMaTH4eCKOe OXXWJAAHWE, MAWCIIepcusi, cpenHee
KBaJpaTHUECKOE OTKIIOHEHMHE.
10. HopmainbHblii 3aK0H pacnpeaesieHus CIly4aliHO! BEJIMYUHBI.
11. Cucrems! cirydaifHBIX BEIMYHH. 3aKOH pacipeaencHus. UncIoBbIe XapaKTepPUCTHKHI CHCTEMBI CITyYalHBIX BEIUIHH.
3aBHCHUMOCTH CITyYaiHBIX BETHYHH.
12.TIpeamer MaTeMaTHYECKON CTATHCTHKH. | eHepaibHAst COBOKYITHOCTh U BbIOOpKa. BapuannoHHbril psia. [1oguroH.
I'ucrorpamma. Dmnupudeckast QyHKITUS pacipeeIeHHs.
13. CraTucTHYECKHE OIICHKH [TapaMEeTPOB pacIpeIeNieHIsI TeHePabHON COBOKYITHOCTH.
YK 1.2 Onpenenser, HWHTEPIPETUPYET U
PaHKHpYeT uHpOpMALHIO, ITpumepnole npakmuueckue 3a0anusn 01a IKIAMEHOE U 3A1UEHOB:
1 cemecmp:
Tpebyemyio . AT PCIICHUA | 9 ey, MmarpudHoe ypaBHenue X+3(A-B)=4C, rue
IIOCTaBJICHHOU 3aJa4du,
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OCYILECTBIISICT MOMCK HH(OpMaIu
10 PA3JIMYHBIM TUIIAM 3aIIPOCOB

S

) ) .
2. Pemmmth cuCTEMBI TMHEHHBIX anreOpandecknx ypaBHeHHH 1o Gopmynam Kpamepa, MaTpudHbIM METOZOM, METOIOM
laycca:

3X, +4X, +2X, =3
2%, =X, —3X; =3
X; +5X, + X5 =2

anaA. AL36), A (221), A(-L01), A(-46-3).

3. JlaHbI KOOpAMHATHI BEPIIMH THPAMUIBI
Hatu:

1) nuny pedpa Ak ;

2) yroa Mexny pedbpamu Ak, u AA ;

3) yron mexay pedpom Ah U TPaHBIO Ak A, ;

4) Turomaab TpaHu AR ;

5) o0beM NHpaMHIBL.

4. Hanncath KaHOHHYECKUE U TAPAMETPUIECKUE YPABHEHHS TIPSIMOM, Tipoxoisiiieit uepe3 toukn M(2,1,-1) u K(3,3,-1).

5. CocTaBuTh ypaBHEHHE TUIOCKOCTH, poxosmei yepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
6. Jloxasath, 4YTO MPSIMBIC MAPaJLICITbHBIL:

x+2 y-1 z X+y-z=0
3 _2 1 , (X—y-52-8=0
10. Beraucnure npenenst:

_ A . 1-cos4x
uﬁ lim———:

JZx1-45

a) lim ; “B) i
oo X +3x7 +2x" T x0 2X-tgX lim x-3
d L _
11. Hatigure = s Qymenii: a) y=e . 6) ¥ Ctgz.t'
x y = In(sin 2t).
12

12. UccnenoBars GyHKUMIO M IOCTPOUTH €€ rpaduk: y =2 +

X2 -4

2 cemecmp:
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3x-2
Vx+1

xdx
Vx?+5
2
16. Haiit miomaas (GUrypbl, OTPaHUYEHHON JIMHUSAMU: Xx=4, y~ =4x.

_fo_y2_ 2 3
17. HaiiTi 1 noCTpOUTh 00JIacTh ONpeneNieHns: QYHKIUU U=y9-Xx"—y" +(x-y) .
z=x3Iny - sin 2xy.

19. HaiiTu uacTHble NPOM3BOJHBIE MEPBOTO MOPSAKA (QYHKLUH:

z =5x°y* +In(x + 4y).

dx, 6) [ X g B) Ierde

14. Haiitu HeonpeAeNEHHBI HHTErPaL: a)j
1+sinx
J20

2
15. BeruucnuTh onpeaeneHHbIH HHTerpal J
2

18. Haittu monmenit  nuddepennnan (yHKIHAU:

2 3
20. Vcenenoats Ha skerpemym dykimmo Z = X~ — 2XY + 4y
25. Pemmnte 3anauy Komm: a) Y C0S” Xdy = (y2 +1)dX, y(O) =0.
0)y' — z?y =3x% y(-1) =4

26. Haiinure obmee pemenne auddepenimansaoro ypasaenus Y +y' = e?*.
27. Petnth 0HOPOAHYIO cucTeMy Au(ddepeHInaTbHBIX YPaBHEHUI:

x'=6x—y,
{ y' =x+4y.
3 cemecmp:
28. HaiiTi BCe KOMIUICKCHBIC YHMCIIA, YIOBJICTBOPSIOMINE 3aJaHHBIM YCIIOBHSIM 7’ -1

3anMcaTh B TPUTOHOMETPHUYECKOH 1 TIOKa3aTeNbHON (hopMax.
T

1-i—
i i 2
29. BeraucnuTh 3HaueHUsT QYHKIMA: cosi, In(3+4i), e .
30. Haiitu kopHU ypaBHeHHsT Z ‘=81 u n300pa3uTh UX Ha KOMIUIEKCHOW TIOCKOCTH.
31. BeIYHuCauTh HHTETPAT:
72 .
f—_dz; y: z=2e%,0< ¢ <
Z

Y

NS

. Halinennsle yucia
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4 cemecmp
33. Ipu nocraske ¢ 3aBoxa Ha 6a3zy 1000 pagronpreMHUKOB, Y 55 BBIIUTH U3 CTPOS JlaMITbl. HaliTn BeposiTHOCTH TOTO,
YTO B3ATHIN HayJady MPUEMHHK OyJIeT UCTIPABHBIM.
34. IlaTHanuate SK3aMEHAIMOHHBIX OMJIETOB COJEpKaT IO 2 BOMPOCA, KOTOPHIE HE MOBTOPSIOTCS, YK3aMEHYIO IIHICS
3HAET TOJIBKO 25 BonpocoB. HalTi BEpOSITHOCTH TOT0, YTO SK3aMEH OyJIeT C/1aH, €CIIH JUISl 3TOI0 JI0CTATOYHO OTBETUTH
Ha JiBa BOIIPOCA OJJHOTO OMIIeTa.
35. [IpuHnMaeM BEpOSITHOCTH POKACHHS Malb4yMKa M JI€BOYKH paBHbIMH. HaiiTi BeposiTHOCTH Toro, yto cpeau 10
HOBOPOX/ICHHBIX 6 OKaXYTCS MaJlbuMKaMHU.
36. [lan 3aKk0H pacrpeeeHus TUCKPETHOH CITyJaifHOW BETMYMHEL:
X: 110 120 130 140 150
p: 0.1 0.2 0.3 0.2 0.2
BBIYHCIIUTD €€ MaTEMaTHIeCKOe OXKUAAHNE, TUCIICPCHIO U CPEJHEE KBaJPAaTHIECKOE OTKIIOHEHHE.
37. Jana ¢pyHKIUS pactpeaeicHus HePEPhIBHOMN CIy9allHOW BEIMIHHBI X
0 npu  x<0
F(x)=40,25x*(x+3) mpu 0<x<1
1 npu  x>1
Haiitu miotHoCTh pacnpenenenus f(x), mocrpouts ee rpaduk, BEpoOSTHOCTD MONaaHusl B 3a1aHHbIi uHTepBan [0,5; 2],
Mx, Dx, o,.
38. 3agaHo pacnpeeneHne BEpOSITHOCTEH TMCKPETHON IBYMEPHOH CilydaifHOW BEJIMYMHBIL:
Y\ X 2 5 8

0,4 0,15 0,30 0,35

0,8 0,05 0,12 0,03
Haiitn 3ak0HBI pacipeieIeHns COCTABIAIOMNX, K03 PHUIIMeHT Koppesaiun

VK-1.3 HpI/I O6pa6OTKe I/IH(I)OpMaLII/IH Ilpumepnvie npuknaonsvle 3a0a4u U 3a0aHus

oTnuy4aeTr (akThl OT MHEHUH,
UHTEpHpeTalni, OLEHOK,
dbopmupyeT COOCTBEHHBIC MHEHHS 1
CYXJIEHUS], apTyMEHTHPYET CBOU
BBIBOJIbI U TOUKY 3pEHUS

3aganne 1. 3aBHCHMOCTH NYTH OT BpPEMEHH NpPU NPSIMOIMHEHHOM JABIWKCHWH TOYKH 3aJaeTCs YypaBHEHHEM

1

3 2
S==t"+2t°—3,rme S —nyreBM,a t — Bpems B c. BerumciUTE €€ CKOPOCTH M YCKOPEHHE B MOMEHT BPEMEHH

t=4c.

_2_,2 _
3ananme 2. K rpaduky Qyakunn f [ﬂ =3-x B €ro TOUKe ¢ abermecoit ™0 = 1r[pOBeJ:[eHa KacarenbHas. Haiitu tutomans

TPCYTOJILHUKA, 06pa3OBaHHOFO KacaTelIbHOH u OTPE3KaMH, OTCCKAEMbIMU €10 Ha OCAX KOOpJAWHAT.




3amanue 3 . J{s perieHus 3a1a4u clealiTe CXeMaTHYECKUI YepTexX U MoaydnTe QyHKIHMOHAIBHYIO 3aBUCHMOCTD I10
yKa3aHUIo K 3anave. Haiinure o0macts onpenenenus 3Toi GpyHKIUY [0 CMBICITY 3aa4i. Berauciute 3Ha4eHUs STOM
(YHKIMHY P TPeX pa3MYHBIX 3HAUCHHSAX apryMeHTa. Mccnenyiite GyHKIMIO Ha HanOOJIbLIee U HAUMEHBILICE
3HaueHus1. OTBEThTE Ha BOIIPOC 331a4H.

«CeueHre TOHHEIS NMeeT (opMy NPSMOYTOJIbHHIKA, 3aBEPILIEHHOTO MOIyKpyroM. [lepumerp ceuenns 18 m. [pu
KaKOM paJnyce MOITyKpyTa IUIOMIaas CEICHUS OyIeT HanOombIIe?»

S S=5(r)

O603HaubTe paauyc noiykpyra uepes I u Bepasure niomans cedenns kak pynkmmio ot I :

3ananue 4. [TogymaiiTe, c HOMOLIBIO CPENICTB KAKOT'O pa3zieiia MaTeMaTHKH MOKHO PEIINTh CIEAYIOLIYIO 3a/1auy.

«J1y1s yOOpKH CHera Ha yJIHIIaX ropojia UCIOJIb3YIOTCS CHEroyoopouHbie MamuHbl, OHE pabOTalOT B TEYCHHUE CBETIIONO

BpEMEHHU CYTOK ¢ 6 10 18 uacoB ¢ mocTosHHOH ckopocTblo y6opku chera 400 (m%/4). M3MmeHeHue o6beMa cHera,
ds 2

— =120 - 5¢ . S(I)

dt rie

Y 4 —
— 00beM cHera (B M°), BBINIABILIEro 3a Bpems t (B 4acax), 0<r<24. B momenrt spemenn! = U Ha ymimax ropoza nexur

S(1)

BBITNIAJAOIICTO Ha YJIUIBI TOpOaa B rOpoAc B TCHCHUEC CYTOK, MOKHO OITUCAaTh YPABHCHUCM

1000 m® cHera. YcTaHOBUTE COOTBETCTBUE MEXIY BpeMeHeM t 1 00beMOM CHera, JIeXKallero Ha yJIuiax ropoja
o»

CocraBbTe MaTEMaTHYECKYIO MOZENb 3TON 3a/1a4 U peIuTe eé.

3aganme 5. CyrouHas MmOTPeOHOCTH AJIEKTPOIHEPTHH B HACEICHHOM IYHKTE SBISETCS CIyYaiHON BEIMYIHHOM,

3000 xkBm /[ u

MaTeMaTH4eCcKoe 0XKHUJAaHUE KOTOPOM paBHO , a mucniepcust paBHa 2500. OeHNUTH BEPOSTHOCTh TOTO,

2500 4, 3500 KBm/q_

YTO B OMIKANIINE CYTKH PAcXO/ MIEKTPO3HEPTHH B ’TOM HACEIEHHOM ITyHKTe OyJeT ¢

3aganmne 6. UTo 3HAYUT OICHUTH T€HEpaJbHEIC MapaMeTphl 1o BEIOOpke? ChopMymupyiTe OmpeneieHne TOYeUHOMH
oueHku. Ompexnenure CMeIIEHHBIE W HecMemleHHble, 3(dexkTuBHEIE W HedPPEKTUBHBIC, COCTOSATEIBHBIE U
HECOCTOSTENIFHBIE OIEHKH TeHEepalbHBIX MapaMeTpoB. [IpommmocTpupyiiTe onpeneaeHnss TeOMETPUIECKH. 3aUIINTe

pacueTHbIe (GOPMYJIBI Ul CTPYIIHAPOBAHHBIX U HECTPYIIMPOBAHHEIX JAHHBIX: BEIOOPOYHOro cpequero X (yKaxkure
€r0 BEPOSTHOCTHBIA CMBICH); BEIOOpoUHOM muctiepcnn Dg. Kak onieHHTs MaTeMaTHYECKOE OXKHIAHUE MO0 BHIOOPOYHOM
cpenueit? OneHnuTe TUCTIEPCUIO TI0 UCTIPABICHHON aucniepcuy. KakuMu SBISIFOTCS] TOU€UHBIC OLIEHKA MaTeMaTHIECKOTO
OXUJaHWS, TUCTIEPCUH W CPEAHETO KBAJAPATUYHOTO OTKIOHEHHS: CMEUICHHBIMH WM HET, d(Q(OEKTHBHBIMH WM
Hed()(HEKTHUBHBIMH, COCTOATETLHBIMU WITH HECOCTOSI TEILHBIMU?

3agaua 7. i1 M3yYeHWs KOJNMYECTBEHHOrO TpW3Haka X W3 TeHEpalbHOW COBOKYNHOCTH H3BJIEYeHa BEHIOODKA
Xy, X, oobema [, umerowas 1aHHOE CTATHCTHYECKOE PACTIPEICIICHHUE.

1). ITocTpoiiTe MOIUTOH YaCTOT.
2). IocTpoiiTe SMIUPUIECKYIO PYHKITUIO pacIIpeICICHUsI.
3). IocTpoiiTe ruCTOrpaMMy OTHOCHUTEIBHBIX YaCTOT.

4). Haiinute BbIGOpouHOE cpennee X , BbIGOpOuHyto aucnepcnto D, , BEIGOpouHOE CpejHee KBapaTHIECKOe
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0) Ilopsanox mnpoBegeHMs MPOMEKYTOYHOH AaTTeCTALMH, IOKA3aTeJIM W KPUTEPHH
OLICHUBAHUS:

[IpomexxyTouHast aTTecTanus 1Mo AUCHUILIMHE «MaTeMaTHKa» BKIIOYAeT TEOPETUYECKHUE
BOIIPOCHI, TTO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUSI 00YUYaAIOIIMMUCS 3HAHUH, U TPAKTHYECKUE
3a/1aHusl, BBIABISIONINE CTETIEHb C(hOPMUPOBAHHOCTH YMEHUI U BIaJCHUH, TPOBOAUTCS B hopme
sk3amena (1 u 4 cemectpsl) U B popme 3auera (2,3 cemecTp).

DK3aMeH M0 AaHHOW NUCHUIUIMHE MPOBOAWUTCS B YCTHOH (hopMe MO 3K3aMEHAIMOHHBIM
OuneraM, KaXIbld M3 KOTOPBIX BKJIIOYAeT 2 TEOPETHUYECKUX BOMPOCAa U JIBa MPAKTUYECKHX
3aaHusl.

IToxa3aTe/n 1 KPUTEPHUH OLCHHBAHUSA JK3aMEeHA M 324€Ta C OLCHKOI:

— Ha OLEHKY «OTJHYHO» — OOYYaIOUIMICS JIEMOHCTPUPYET BBICOKHI YpPOBEHb
c(OPMHPOBAHHOCTUH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOoe WU INIyOOKOe 3HaHue
y4eOHOro MaTepuana, CBOOOJHO BBINOJHSET INPAKTUYECKUE 33JaHHsI, CBOOOJHO OIEpPUPYET
3HAHUSAMH, YMEHUSMHU, IPUMEHSET UX B CUTYaLUsAX IOBBILICHHON CII0KHOCTH.

— Ha OIIEHKY «XO0pomo» — oOydaroluics JIEMOHCTPUPYET CpPEAHHMH YpOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMsS OCBOCHBI, HO JOIYCKaIOTCS
HE3HAaYUTENIbHbIE OLIMOKU, HETOUHOCTH, 3aTPYAHEHUS [IPH aHAJTUTUYECKUX ONEpaLlUsiX, IEpEeHOCce
3HAaHUU U YMEHUH HAa HOBBIE, HECTAHJAPTHBIE CUTYaLUH.

— Ha OLEHKY «YJAOBJIETBOPUTEJIbHO» — OOYYalOIIUWCA JAEMOHCTPUPYET MOPOTOBBIN
ypOBEHb C(HOPMHUPOBAHHOCTU KOMIIETCHLIMI: B X0J1€ KOHTPOJIbHBIX MEPONPUATHI JOMYCKaOTCs
OIIMOKH, MPOSBISIETCS OTCYTCTBUE OTACIBHBIX 3HAHWW, yYMEHHH, HABBIKOB, OOydYaromIMucs
VCIIBITBIBACT 3HAYUTEIIBHBIE 3aTPYJHEHUS IIPU ONEPUPOBAHUU 3HAHUSAMU U YMEHUSIMU IIPU HX
IIEPEHOCE HAa HOBBIEC CUTYAaLlUU.

— Ha OLICHKY «HeY/0BJIeTBOPUTEJIbHO»— 00yUarOIUICs 1eMOHCTPUPYET 3HaHUs He Ooiiee
20% TeopeTHdYecKOro MaTepuaia, JOIYCKaeT CYILIEeCTBECHHbIE OHIMOKHM, HE MOXKET I10Ka3aTh
MHTEJJICKTyaJIbHbIE HABBIKU PEIICHUS IPOCTBIX 33aa4 WM HE MOXKET IIOKa3aTh 3HAHMS Jake Ha
YPOBHE BOCIIPOU3BEICHHUS U OOBSICHEHHS HH(POPMAIIHH.



