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O EHOYHBIE MATEPHAJIBI
(®OH/I OIIEHOYHBIX CPEJICTB)
Mo JUCUHUIJIMHE (MOYJII0)
JJIS1 IPOMEKYTOUHOM aTTecTAllUN 00Y4aAIOIINXCS

B mepuwox oOydeHuwss 1O JUCHUIUIMHE Y OOYYaromIerocss MPOUCXOIUT (GopMHUpOBaHUE
KOMIETEHIIMIA MOCPEICTBOM OCBOCHMS 3HAHUM, HOPMUPOBAHMS YMEHHMH M HABBIKOB, YKa3aHHBIX B I. 3
paboueii mporpaMMbl AUCHUTLTUHBI (MOJTYJIS).

[Ipu npoBeneHHH MPOMEXKYTOUHOM arTecTaluu MO pe3yJbTaTaM OCBOCHHS JIHUCIUIUIMHBI
npernoiaBaTeNlb pyKoBoJACTByeTcsl [lojoxeHneM o MoOpsiiKe MPOBENEHHs MPOMEKYTOYHOW aTTeCTAIlUH
00y4aroluxcsi, YTBEPKICHHBIX YYEHbIM COBETOM YHUBEPCHUTETa U paboueil mporpaMMoil AMCHUITIUHBI
(Momymns).

[IpomexyTouHas arTecTanus MpPoBOIUTCS B cemecTpe 1 B (opme dK3aMeHa U UCIHOJIb3YyeTCs
nATHOAITEHAS OIICHKA: «OTJIIMYHOY, «XOPOIIOY, «yI0BIECTBOPUTEIHHOY» U «HEYIOBIECTBOPUTEIHHON.

OLEHKH «OTIUYHO», «XOPOLIO» U «YJIOBIETBOPUTEIHHO» O3HAYAIOT YCIEUIHOE OCBOCHHE
JTMCUUTUIAHBI (MOIYJIS).

OrneHka «3a4TeHO» 03HAYAIOT YCIEIIHOE OCBOCHUE JUCIUILTUHBI (MO Is).

1. NEPEYEHb KOMIIETEHIIU, ®OPMUPYEMBIX TP OBYYEHHNH 11O
JUCHUIIVIMHE (MOAYJIO) C YKASAHUEM OTAIIOB UX ®OPMHUPOBAHUA

Komnerennus (kox | Muaukaropbl Pe3yabTarsl 00y4yeHus

U HAaMMEeHOBaHHUe) KOMIIeTeHII Uil

VK-9 VYK-9.1 3-1.3HaeT OCHOBBI IIOBEIECHUS
Crniocoben [lonnmaet 6a30BbI€ MPUHLIMIIBI SKOHOMHUYECKUX areHTOB, B TOM
MPUHUMATh GYHKIIMOHUPOBAHUS YKOHOMUKH U YHUCJIC TCOPETHIECCKHE
000CHOBaHHBIC SKOHOMUYECKOTO Pa3BUTHS, 1IEJIU U MPUHIUITBI PAIIUOHATIEHOTO
9KOHOMHYCCKHUE (GbopMBI ydacTus TOCyIapcTBa B BBIOOpa (MaKCHMU3AIIHS
pelieHus B 9KOHOMHUKE. MOJIE3HOCTH) U HAOJII0JaeMbIe
Pa3TUIHBIX OTKJIOHCHHSI OT PAIIHOHAIILHOTO
o0nacTsx MOBE/ICHU (OrpaHUYEHHAs
KU3HEICATCIIBHOCTH paIMoHaAIBHOCTD,

noBeneHuecKue 3hdeKTor u
CHUCTeMaTUYEeCKUE OLTUOKH, C
HHUMHU CBSI3aHHBIC)

3-2.3HaeT NpUHIUIIBI
PBIHOYHOTO OOMEHa U
3aKOHOMEPHOCTH
(YHKITMOHUPOBAHUS PIHOYHOM
HSKOHOMUKH, €€ OCHOBHBIC
TIOHSITHSI, OCHOBHBIC TIPUHITUTIBI
HKOHOMUYECKOTO aHaIu3a AJs
MPUHSITHS PEIICHUH (ydeT
aIbTePHATUBHBIX U3/IEPIKEK,
M3MEHEHHE [IEHHOCTH BO
BpPEMEHH, CPaBHEHHE
NpeebHBIX BEJTHYUH)

3-3 .3Haer (hakTophI
TEXHUYECKOTO H
TEXHOJIOTHYECKOI0 Iporpecca u
MTOBBIIIICHUS
MIPOU3BOUTENLHOCTH,
MOKa3aTesH COIUaIbHO-
HSKOHOMUYECKOTO Pa3BUTHUS U
pocTa, pecypcHbIe U
HKOJIOTMYECKHE OTPAHUYCHUS
pa3BUTHSI, TOHUMAET




HEO0OXOIUMOCTh JJOITOCPOTHOTO
YCTOWYMBOTO Pa3BUTHUSA
3-4.3HaeT 0COOCHHOCTH
[UKJIMYECKOTO Pa3BUTHS
PBIHOYHOM 3KOHOMMKH, PUCKU
uHpIAIMHR, 6€3padoTHIIBI,
noTepu OIArOCOCTOSHUS U POCTA
COIMAIBHOTO HEPAaBEHCTBA B
nepuo bl (PUHAHCOBO-
AKOHOMHUYECKUX KPHU3HCOB

3-5 .3HaeT cymHOCTb U
byHKIIH
MPEAIPUHUMATETBCKON
NEATETLHOCTH M PUCKH,
CBSI3aHHBIC C HEH, 0COOCHHOCTH
YaCTHOTO ¥ TOCYJapCTBEHHOTO
peIPUHAIMATEIILCTBA,
MHHOBAIlMOHHON JAeATENHLHOCTH
3-6.3HaeT MOHATHE
0OIIIECTBEHHBIX OJIar ¥ POJIh
rocyJapcTBa B X 00eCIeUeHUH,
eJH, 33]Ja4l U HUHCTPYMEHTHI
PETYJISTUBHOH (B TOM YHCIIC
OIOI)KETHOM, TEHEKHO-
KPEIUTHOM, COLIMAIbHON U
MIEHCUOHHOM) MOJTUTUKH
rocy/1apcTBa, IOHUMAET
BIIUSTHUE TOCYJApCTBEHHOTO
pETyJIHpOBaHMSI HA
HSKOHOMUYECKYIO TUHAMUKY U
0J1arocoCTOSIHNE UHIUBUIOB
V-1.YMeeT KpuTHYECKH
OIICHUBATh WH(OPMAITHIO O
MePCIEKTHBaX YKOHOMUYECKOTO
pocTa U TEXHOJIOTUIECKOTO
Pa3BUTHUS DKOHOMHUKH CTPAHBI,
MOCTEACTBUI YKOHOMHYECKOM
TTOJIMTHKY JIJIS TIPUHSATHS
000CHOBAHHBIX YKOHOMHUYECKUX
pelIeHuit

B-1. Bmageer cnocoOHOCTBIO
HCIIOIL30BaTh OCHOBHEIE
MOJI0KEHUS 1 METOIBI
HSKOHOMUYECKUX HAyK MPH
PEIICHUN COUATBHBIX U
po¢)eCCUOHAIIBHBIX 3a]1a4.

VK-9.2

[IpuMeHsieT MeTOIbI SKOHOMUYECKOTO U
(bMHAHCOBOTO TJTAHUPOBAHUS JIJIS
JOCTIDKEHHS TEKYIINX U JOJITOCPOUHBIX
(bMHAHCOBBIX ILIETIEH.

3-1.3HaeT OCHOBHBIE BUIBI
JI0XO0JI0B, OCHOBHBIE BUIBI
pacxoI0B, B TOM YUCIIE
00s13aTeTbHBIX, PUHITATIBI
(bMHAHCOBOTO TUIAHUPOBAHUS U
BEJCHHS OO KeTa

V-1.YmMeer ouleHnBaTh NpaBa HA
HaJIOT'OBbIE JILIOTHI,
IIEHCUOHHBIE M COLIMAJIbHBIC
BBIIIATEI Y-2.YMeeT BECTH




OIOIKET, B TOM YHCIIE
HCIIOJb3YS IPOrPAMMHBIE
MPOIYKTHI

V-3.YMeer pemiath THTUYHBIE
3amaqn B chepe
SKOHOMHUYECKOTO U
(MHAHCOBOTO TNITAHMPOBAHUS,
BO3HHMKAIOIIHNE HA PAa3HBIX
JTamnax >KU3HEHHOTO IIUKJIa
B-1. Bnageer ¢unancoBoi
IPaMOTHOCTBIO MPU MIPUHATUU
KOHKYPEHTOCIIOCOOHBIX
SKOHOMUYECKUX PEIICHUN B
pa3IMYHbIX 00JaCTsIX

KHU3HCACATCIIbHOCTH,
VK-9.3 3-1.3HaeT OCHOBHEIE
Hcnonp3yer prUHAHCOBBIC HHCTPYMEHTHI | (DMHAHCOBBIC OPraHU3AIMH U
JUTs yripaBlieHus (pruHaHCcamu, MPUHIIMIBI B3aUMOJEHCTBUS C
KOHTPOJIMPYET SIKOHOMUYECCKHE U HUMH, OCHOBHbIC (DMHAHCOBBIC
(1)I/IHaHCOBI)I€ pI/ICKI/I. I/IHCTp}IMeHTI)I U BO3MOXHOCTHU

UX UCTOJIb30BaHUS JUIS
TOCTIDKEHHS (PUHAHCOBOTO
Onmaromnonyuus

3-2.3HaeT BUAbI U UCTOYHUKHU
BO3HUKHOBEHUS 3KOHOMUYECKHUX
1 (MHAHCOBBIX PHUCKOB,
CIOCOOBI X CHUYKEHHS
VY-1.YmMeer nonp30BaTbCst
MCTOYHUKaMU MH(OpMAIIH O
rpaBax M 00s3aHHOCTSIX
notpedurens GUHAHCOBBIX
YCITyT, aHAIM3UPOBATH YCIOBUS
(UHAHCOBBIX IPOAYKTOB U
TIOJIOKEHHS JIOTOBOPOB C
(UHAHCOBBIMU OpraHU3aLUIMU
V-2.YMeer orieHuBaTh pUCKH, B
TOM YHCJIE PUCK
MOIIICHHUYECTBA, U yIPABIIATH
UMHU

B-1.  Bnaoeem HaBbIKaMU
NPUMEHEHU  3KOHOMUYECKHX
WHCTPYMEHTOB ISl yTIPaBIICHHUS
¢dbuHaHCcamy, c y4eToM
HKOHOMHYECKUX U (DHUHAHCOBBIX
PHCKOB B Pa3IMYHbIX 00JACTSIX
KHU3HEESTSITbHOCTH.

2. Onucanue noka3artejeil ¥ KpUTepHeB OLICHMBAHUS KOMIIETEHIMH B mpouecce 0CBOCHHUS
o0pa3oBaTe/IbHOI NpoOrpamMMbl 1O pe3yjbTaTaM OOy4YeHUS] MO IMCHMILUIMHE, IIKAJIa
OLICHUBAHUS



IToka3aTein olleHUBAaHUS

IIIxana oneHUBaHUA

Kpurepun onennBanus

Jeckpunrop
KOMIIETeHIIH
1 2 3 4
YK-9 Cnioco6eH npuHUMaTh 000CHOBaHHbBIE SKOHOMUYECKHE PEIIEHUS B pa3IMUHBIX 00JIacTsIX
KHU3HEICATEIbHOCTH.

SHaHug

(OCHOBBI MATEMAaTHYCCKOTO
anmapaTa, He0OOXOIMMOT0
IS pETICHUS TIPAKTHIECKUX
3a1a4

OT1inyHO

Obyuarowuiics 3uaem: B
[TOJTHOM o0BbeMe OCHOBBI
MaTeMaTHYECKOTO amnmapara,
HEOOXOAUMOTO  JUJIT  peIIeHUs
MPAKTUYECKUX 3a7ad. [OHATHE

MaTpulbl.  Buasl MaTpuil.
Onepanuu  Haag  MaTpHIAMHU.
CBolicTBa onepauuu Haja

MatpunamMu. [loHsiTHe perieHus
CUCTEMBbI JIMHEHUHBIX YPAaBHEHUMU.
Pemienrie  cucTeMbl  JIMHEWHBIX
ypaBHeHuil MmetogoM Kpamepa.
MarpuyHasi  3alUCh  CUCTEMBbI
JIMHEHHBIX YPaBHEHUM U  HX
pewmeHre.  Pemenue  cuctemsl
JINHEHHBIX YPAaBHEHUH METOIOM
l'aycca wu JKapmano-I'aycca.
PemieHre cucTeM  JIMHEHHBIX
YpaBHEHU W  HEPABEHCTB B
3a1aqax JMHEWHOTO
[IPOrpaMMHUpPOBAHUS,  3ajadax
TEOpUU UIP B NPUMEHEHUU K
TaMOKEHHOMY JeIy.
MaTpruyHble ypaBHEHUS M HX
pereHne B OaJIaHCOBBIX MOJICIIAX
1 BO3MOYKHOCTb UX IPUMEHEHUS B
TaMOXXeHHOM  nene, IloHsTue
MHOKecTBa.  Omnepauuu  Haj
MHO>KECTBAMHU.

Knaccudukanuss  4ucioBbIX|
MHO>KECTB. AbcomoTHas
BEJIMYHMHA JEHCTBUTEIBLHOTO
qucia u ee CBOMCTBA.
OKpeCcTHOCTh TOUKH.

[lonsTne byHKIUY.
CrniocoOb1 3a1anust QyHKIHIA.
Knaccudukanus neMeHTapHbIX
¢yukuuii  Ompenenenue  u
rEOMETPUYECKHUM CMBICI IIEPBOU
[IPOU3BOJIHOM. OcHoBHbIE
npaBuiia AMPPEpeHLPOBAHUS.
[Ipon3BogHBIE  DIIEMEHTapHBIX
GyHKIUH. [IpounsBoaHas
CJIO’KHOW ¥ 0OpaTHOH (PyHKIIHIA.

[IponsBogHbIE BBICIINX




[OPSIIKOB; Huddepenunan
(GYHKIIMK M €ro TeOMETPUYECKUH
CMBICIL. Jlorapudmmueckoe
nudepeHnrpoBanue;
OcHoBHbIE TEOPEMBI
G GepeHInaTbHOTO HCUNCTICHUS.
IIpaBuno
Jlonuranga.  Bospactanue —wu
yObIBaHHE (YHKIMU. DKCTPEMyM
GbyHKIHN. BrimykiocTs,
BOTHYTOCTb, TOYKH THeperuoa.
[TonHOE HccnenoBanue PyHKIUN 1
[MOCTPOEHUE ux rpaduKoB.
OO6macth ompeneneHus, o00JacTh
3HAYCHU I GyHKIMH — IBYX

[epEMEHHBIX. [Ipenen u
HENPEPHIBHOCTH (DYHKITUH JIBYX
MEPEMEHHBIX. YacTHble
[MPOU3BOHBIE, CMEIIaHHbIE
[MPOU3BOAHBIE, MOJIHBIHN
g depeHmuan. DKCcTpeMyM
(GyHKIUY IBYX NTEPEMEHHBIX.
Heobxonumoe u
JT0CTaTOYHOE YCIIOBUSI.
lcnions30BaHue 3JIEMEHTOB
MaTeMaTH4eCKOro aHaJM3a B

aHaJIM3e MPOOJIeM TaMO>KEHHBIX
opraHoB. [IpuBoAUT PUMEPBHL.
JlenaeT apryMeHTHPOBAaHHEIE
BBIBO/IbI

Xopowo

Obyuarowutics 3Haem:
OCHOBBI MaTeMaTHYECKOTO
amnmapara, HEOOXOJUMOro s
pelIeHUs] TNPAKTUYECKHUX — 3a7ad.
[lonsiTue Matpuisl. Onepanuu Ha/y

Marpuniamu.  CBoiicTBa
omepauuid HaJ  MaTpULlAMHU..
PemreHne  CUCTEMBI  JIMHEHMHBIX
ypaBHeHuil MmetogoM Kpamepa.
MarpuyHasi  3alUCh  CUCTEMBbI
JIMHEHHBIX YpaBHEHUM U  UX
pemeHre.  Pemenue  cuctemsl
JIMHEHHBIX YPAaBHEHUH METOJIOM
l'aycca wu JKapmano-I'aycca.
PemeHne  cucTeM  JIMHEHHBIX
YpaBHEHU W  HEPABEHCTB B
3a7a4ax JIUHENHOTO
[IPOrpaMMUPOBAHUsA,  3a/Jadax
TEOPUU WUIP B TMPUMEHEHUHU K
TaMOXXECHHOMY JeIy.
MarpuuHble YpaBHEHHS UM HX

elIeHre B OAJIAHCOBBIX MOIEIIAX




1 BO3MOKHOCTh UX TIPUMEHEHUS B
TaMOKeHHOM Jiene, [lonsTue
MHOXkecTBa.  Omepanuu  Haj
MHOkecTBaMu. Kimaccuduxarms
YHCIIOBBIX MHOXeECTB. [ToHsATHE
GbyHKIHH. Knaccudukanus
HIIEMEHTaPHBIX byHKIII
Onpenenenue u
rCOMETPUYECKHUM CMBICT IIEPBOU
[MPOU3BOHOM. OcCHOBHEIE
npaBuia JuQepeHInpoBaHus.
[Ipou3BOHBIE  AIEMEHTAPHBIX

(byHKIHHA. [IpousBonHas
CII0KHOHM M 00paTHOM (PyHKIINH.
[IpousBogHbIE BBICIIUX
MOPSIIKOB; Huddepenmman

(YHKIMU ¥ €70 TeOMETPHUYECKHUI
cMbici.  OCHOBHBIE TEOPEMBI
i epeHInaTbHOTO HCYHUCIICHUS.

IIpaBuio
Jlonmmrass. DKcTpeMyM
byHKIHH. [TonHOE

uccienoBaHie  QYHKIUH |
[OCTPOEHHE  UX  IpadUKoOB.
[Ipenen W HENPEPBIBHOCTH
(GYHKIMU JBYX MEPEMEHHBIX.

HacTHble [IPOU3BOJHBIE,
CMELIaHHbIE MIPOU3BOAHBIE,
MTOJTHBIHA muddepeHmma.
OkctpemMyM  GYHKIUU  JABYX
[1EPEMEHHBIX.

HeoOxonumoe 1 J0CTaTOYHOE
YCIIOBHS. Hcnonb3oBanne

HIIEMEHTOB MaTeMaTHYECKOTO
aHaJIM3a B aHaJIu3e npodiemM
TaMO>KEHHBIX OpraHoB.
[IpuBoauT pumMepsl. [lenaer
BBIBOJIbI, HO HE apTyMEHTHPYET

UX.

VY 10BAETBOPUTENHEHO Obyuarowutics 3Haem:
JACTUIHO OCHOBBI
MaTeMaTHYeCKOTO amnmapara,

HEOOXOUMOrO JUIsl  pelleHus
[paKTH4YecKuXx 3anad. [lonstue
MaTpullbl. Pemenne cucremsl
JIMHENHBIX YPaBHEHUN METOA0M
Kpamepa. Pemenne cucteMsl
JIMHENHBIX YPaBHEHUN METOA0M
l'aycca wu JKapmano-I'aycca.
Pemienue cucrem  JIMHEWHBIX
YpaBHEHUI 1 HEPABEHCTB B
3aza4ax JIMHENHOTO




[IpOrpaMMHUPOBAHUs,  3ajadax
TEOPUM UIP B MPUMEHEHUH K
TaMOXXEHHOMY Jemy.

MaTpuuHble ypaBHEHUSI U HUX
pereHne B OAJIaHCOBBIX MOJIEIIAX
1 BO3MOXKHOCTh UX NPUMEHEHHUS B
TaMOXeHHOM  fAene, IloHsTue
MHOXkecTBa.  Omepauuu  Haj

MHOKECTBAMH. [TonsiTne
GyHKITIH. Knaccudukanus
DIIEMEHTaPHBIX byHKIHI
OcHOBHBIE npaBuia
g depeHInPOBaHUS.
[Ipon3BoHBIE  BJIEMEHTAPHBIX
GbyHKIIH. [IponsBogHas
CIIO)KHOW W 0OpaTHOW (yHKIMH.
[IpousBogHBIE BBICIINX
[OPSIIKOB; Juddepenunan

(GYHKIIMM ¥ €r0 TeOMETPHYCCKHIL
cMbica.  IIpaBuno Jlomwmrans.

OxctpemyMm ¢Gyukmun. [Ipenen u
HENPEPBIBHOCTh (PYHKIMHU  ABYX

[epEMEHHBIX. YacTHblie
[MPOU3BOJHBIE, CMEIIIaHHbIC
[MPOU3BOJHBIE, OJIHBIN

middepernma. OKcTpeMyM
(GYHKINU IBYX TIEPEMEHHBIX.
Heo6xonumoe U 1ocTaTOYHOE
YCIIOBUS. Hcnonb3oBanue
DJIEMEHTOB ~ MaTeMaTH4ECKOIo
aHaIM3a B aHaJIu3e MpobiemM
TaMOXEHHBIX OpraHoB
[IpuBOAUT MpHUMEpHI.

HeynosierBopurens [He COOTBETCTBYET
HO «Y008/1eMEOPUMETLHO»
Y MeHust [PUMCHSTH OrmmyHo Obyuarowuiics ymeem: B
MaTeMaTHYECKHE

TIOHATHS IIPU OITUCAHHUN
[IPUKJIAIHBIX 3a4a49 1
HCIIOJIb30BATh
MATEMATHYCCKUC

MCTO/JbI IIPH UX PEUICHUU

MOJIHOM 00BbEeMEe NPUMEHATH
MaTEMaTUYECKUE TIOHATUSA IIpU
ONMCAaHUM MNPUKIATHBIX 33134 U
MCIIOJIb30BaTh  MAaTEMaTUYECKUE
METOABl  IPU UX PEIICHUN.
OnepupoBatb MaTpPULIAMH.
Pemate  crucTEMBI JIMHEMHBIX
ypaBHeHul. Pemare  cucTeMsl
JIMHEHHBIX YPABHEHUH METOJIOM
Kpamepa. 3amnuceiBaTb CHUCTEMBI
JIMHENHBIX  YPAaBHEHUU  IIPHU
[IOMOILM MAaTpUll M peuarb HX.
Pemate  CUCTEMBI JIMHEWHBIX
ypaBHeHUN MeronoM Ilaycca u
"Kapnano-I'aycca. Pemars




CUCTEM JIMHENHBIX YPaBHEHUN U
HEPaBEHCTB B 3ajjauax
TTMHEHHOTO POTPaMMHUPOBAHMUS,
3ajjayax ~ TeOpUM  WUIPp B
MPUMEHEHUN K TAMOKEHHOMY
neny.  Pemate  MarpuuHble
VpaBHCHHS B  OQJaHCOBBIX
MOJIEJIIX U IPUMEHSTh UX B
TaMO>KEHHOM aene.
OnepupoBaTh MHOXECTBAMHU.

Knaccugpunuposats
Y1CIIOBbIE MHOYECTBA.
Onpenenstp aOCOIIOTHYIO
BEIIMUNHY NeCTBUTENILHOTO
4YHCJIa U €€ CBOMCTBA.

3anaBath byHKIIIN
Pa3TUYHBIMU croco0amu.
KnaccuduimponaTth
DIIEMEHTapHbIE byHKIMN.
Haxoauthb MIPOU3BOHBIC
PJIEMEHTAPHBIX byHKIUH.
Haxoauthb MIPOU3BOIHBIC
CIIO’)KHOW M 0OpaTHOM (PyHKITHIA.
Haxoauthb MIPOU3BOTHBIC
BBICIITNX TOPsIIKOB; HaxomuTs
mud pepenmman byHKIIH.
[Tonp30BaTbCs TOTapUPMUIECKIM
i epeHpoBaHueM;
lcnons30Bath [IpaBUIIO
Jlommmrans. Haxomuts

WHTEPBAIBI  BO3paCTaHUS |
yObiBaHusl (QyHKuuu. Haxoautp

DKCTPEMYM GYHKIIH.
OmpenensiTh BBITYKJIOCTD,
BOTHYTOCTb, TOYKH Teperuoa.
[TpoBOANTH THIOJTHOE

ncciieioBaHne (DYHKIHHA CTPOHTH
ux rpaduku. Haxomauth o0macTh
oTpesieNieHus, 00JacTh 3HAYCHUMH
(GYHKIMM ~ JIBYX  TIEPEMCHHBIX.
Haxomute mpemen  QyHKIH

IBYX TEpeMEHHBIX. HaxoauTth

JaCTHBIC IMPOU3BOAHEIC,
CMEIIaHHBIC HPOU3BO/IHEIE,
MTOJTHBII muddepeHma.

Haxomuth 3kcTpemyM (QyHKIUH
JIBYX NIEPEMEHHBIX.
Hcmoap30BaTh HEOOXOIUMOE
1 TOCTaTOYHOE YCIIOBHSI.
Hcnonb3oBaTh
SJIEMEHTHI MaTeMaTHIECKOTO




aHanW3a B aHAIM3e Tpodsem
TaMOYXCHHBIX OPTaHOB.

Xopomo

Obyuarowuiica ymeem.
[IPUMEHSITh MaTeMaTHYeCKHe
MTOHSATHUS npu OIMCaHUU
[TPUKIIaTHBIX 3aj1aq u
MCIOJNb30BaTh  MaTeMaTHYECKHe
METOJIbl NpPU  UX  pEIICHHUU.

OnepupoBatb MaTpULAMHU.
Pemate CcUCTEMBI JIMHEWMHBIX
YPAaBHEHUU. 3anuceIBaTh

CUCTEMBI JIMHEWHBIX YypaBHEHUH
[Py TIOMOLIM MaTpHI] U peuaTh
nx. Pemarhb CHCTEM JHHEHHBIX
YpaBHEHU W  HEPABEHCTB B
3aauax JIMHENHOT'O

[IpOrpaMMHUpPOBaHUS, 3aagyax

TEOPUU WIP B TMPUMEHEHUH K
TaMOXEHHOMY  Jeny. Pematp

MaTpUYIHBIC ypaBHEHUS B
0aJaHCOBBIX MOJEIISIX Hu
MPUMEHATb UX B TaMO>XEHHOM
nene. Knaccudumnuponats
JHCIOBBIC MHO>KECTBA.
Onpenenarsb a0COTIOTHYIO
BEJIMUNHY JIEHCTBUTEIIEHOTO
JKCJIa M €€ CBOMCTBA.

3anaBathb byHKITIH
pa3IUYHBIMU croco0aMH.
KnaccugunuponaTth
SJIeMEHTapHbIE GbyHKITIH.
Haxonuthb MPOU3BOIHBIE
PJIEMEHTapHBIX byHKITHIA.
Haxonuthb MPOU3BOIHBIE
CIIOKHOHM M 00paTHOU (PyHKIINH.
Haxonuthb MPOU3BOIHBIE
BBICIIINX MOPSIIKOB.
Mcnosb30Bath MPaBUIIO
Jlonmmrains. Haxomuts

WHTEPBAJIBI  BO3pAacTaHUs |
yObiBaHus GyHKIUU. HaxoauTh
DKCTPEMYM GyHKIIH.
[TpoBOIUTH MIOJTHOE
ncclieioBaHre (QyHKIHA CTPOUTH
ux rpaduku. Haxoauts npenen
(GyHKIUU IBYyX  TI€PEMEHHBIX.

Haxonurts YaCcTHBIE
[IPOU3BOIHBIE, CMEILIaHHbIE
[POU3BO/IHBIE, [TOJIHBIN
g depeHma. Haxoante

ODKCTpeMyM  (GYHKIHMU  JBYX

[IEPEMEHHBIX.




Hcnonp30BaTh HEOOXOUMOE
W JIOCTATOYHOE YCIIOBHS.
Hcnonp3oBaTh
DJIEMEHTHI MaTeMaTHYECKOTO
aHaJIM3a B aHAIHM3e MPodIeM
TaMO>KEHHBIX OPT'aHOB.

'Y 1OBJIETBOPUTEIILHO

Obyuarowuti ymeem:
JACTUIHO pUMEHSET
MaTeMaTU4eCKue TOHATUS  TIpH
ONMMCAaHWW TPHUKIATHBIX 33734 |
MCIIOJIb30BaTh  MaTeMaTHYeCKue
METOABl  TIPU UX PEIICHUH.

OnepupoBarb MaTpULIAMH.
Pemate  OTHEIBHBIE  CHCTEMB]
JIMHEHBIX YpPaBHEHUHU.
3anuchIBaTh OTJZIEJIbHBIE

CUCTEMBl JIMHEMHBIX YpaBHEHUMU
[IPY TIOMOILIM MaTpHI] M pelaTh
ux. Pemate oTHEIbHBIE CHUCTEMBI
JIMHEHHBIX YpaBHEHUH U
HEPABEHCTB B 3ajaqax
JIMHEHHOTO  MPOrPaMMMPOBAHMS,
3ajaqyax ~ TEOpUM  WUIP B
[IPUMEHEHUN K  TaMOKCHHOMY)

nemny. Pematp OTJEJIbHBIE
MaTpU4YHbIE  ypaBHEHUS B
0aJaHCOBBIX MOJIEIIAX u
[PUMEHSITh HMX B TAaMOXEHHOM
nene. Knaccudumponats
YLCIIOBBIE MHO’K€ECTBA.
Omnpenensrs abCOJIIOTHYIO
BEJTUUHUHY NeHCTBUTEIBLHOTO
q1Ccia U ee CBOMCTBA.

3anaBathb byHKITIH
HEKOTOPBIMU croco0amH.
KnaccugpunuponaTthb
HIIEMEHTapHbIE byHKUIMN.
Haxonutb MPOU3BOIHBIE
OTIENbHBIX 3JIEMEHTAPHBIX
(byHKIHH. Haxonuth

MPOU3BOJAHBIE  CJIIOKHOH U
obOparHo# QyHKIMI. HaxomuTh

[MPOU3BOHBIC BBICIIIMX
MMOPSAIKOB; Haxonuts
g depeHnmnan GbyHKITIH.
Mcnosb30Bath MPaBUIIO
Jlonmmrains. Haxomuts
OKeTpemMyM QyHKIUH. HaxomuTh
rpeaen byHKIIHN JIBYX
[epEMEHHBIX. Haxonuts
JaCTHBIE MIPOU3BOJHbIE,

CMCIIaHHBIC IMPOU3BOAHEIC,




MTOJTHBIN nuddepeHmman.
lcrionb30BaTh HEOOXOaUMOE U
JOCTaTOYHOE YCIIOBHSI.
Mcnosb30Bath 3JIEMEHTBI
MaTeMaTHYECKOr0  aHalnu3a B
aHaJM3e TPOOJIEM TaMOKEHHBIX
OpraHoB.

Heynosnersopurensn
0

He COOTBETCTBYET
«Y00671eMBOPUMENTLHOY

HaBbixn

CIIOCOOHOCTB K
A0CTPaKTHOMY MBIIIICHHUIO,
AHANN3Y, CHHTE3Y
HE0OXOIMMBIMHU

IUTSL PEIIIEHUS] TUTIOBBIX
MaTeMaTHYCCKHUX 3a70a4

O1iangyao

Obyuarowutics enadeem
Hasblkamu: B TIOJHON Mepe
obOnamaeT  cmoOCOOHOCTHIO K
abCcTpakTHOMY MBIIICHHUIO,
aHaN3y, CUHTE3Y
HCOOXOMUMBIMH ~ JUISI  PEIICHHUS
TUTIOBBIX MAaTEMAaTHUYECKUX 3a/1ad

[Ipumenenus Croco60B
pELIEHNs CUCTEM  JIMHEHHBIX
YpPaBHEHU. [Tpumenenus

CIOCOOOB  pEIICHUsT  CHCTEM
JIMHENHBIX YPaBHEHUN.

Pewenns CUCTEMBI
JIMHENHBIX YPABHEHUH METOJIOM
Kpawmepa.

3amrucu CUCTEMBI JIMHEHHBIX|
YpaBHEHUN NpPHU MOMOIIM MATPHIL
W peliaTh ux.

Pemenns CHCTEMBI
JIMHEHNHBIX YPABHEHUH METOJIOM
["aycca u XKapnano-I"aycca.

Pemennst cucreM IHMHEHHBIX
YpaBHEHUH W  HEPABEHCTB B
3a/1auax JIMHEHHOT O
[pOrpaMMUpOBaHUs,  3a/Jayax
TEOPUH WIP B TNPUMEHCHUH K
TaMOKEHHOMY JICITY.

Pemrenns MaTpPUYHBIX
ypaBHEHUM B 0aaHCOBBIX
MOJCIISIX ¥ TPUMEHSATh WX B
TaMO>XEHHOM JgeJe.

[IpoBoauTh omepanuu Haju
MHOKECTBAMU.

Knaccudukanum  9uCIOBBIX|
MHOKECTB.

Ompenenenust  aOCOOTHOU
BCIINYUHBI JCHCTBUTEIHEHOTO
JICJIa B €¢ CBOMCTBA.

3anaHus byHKIIMN
Pa3IUYHBIMHU CTIOCO0AMHU.
Knaccudukanuu

DIIEMEHTapHbBIX QYHKUIHUH.




HaXO)KI[eHI/IH IMPOU3BOJHBIX

JIEMEHTaPHbIX GyHKIMHA.
Haxoxnenus MIPOU3BOHOMN
CIIO’KHOW M 00paTHOM (PyHKITHIA.
Haxoxnenus HPOU3BOJIHBIX
BBICIITIX TIOPSI/IKOB;
Haxoxnenus  auddepenuana
GbyHKIHN. Hcnonb3oBanus
norapupMHIECcKOro
middepeHurpoBaHms;
Vcnionb30BaHus npaBuiIa
Jlonmrass. Haxoxnenus
UHTEPBAJIOB ~ BO3pPAacCTaHUA WU
yObIBaHUs GbyHKIMH.
Haxoxnenus JKCTpEeMyMa
GbyHKIMN. Onpenenenus

BBIITYKJIOCTH, BOTHYTOCTH, TOYEK
nepern6a. Berancinenus moimHoro
ucciuenoBaHus — QYyHKUMH |
MOCTPOCHUS  UX  IpaduKoB.

Haxoxnenus obnactu
oTpeaeNeHus, obnactu
3HAUYCHUI byHKIIHN JBYX
[EpEMEHHBIX. Haxoxnenus
rpezaena byHKIMN JBYX
[EpEMEHHBIX. Haxoxnenus
YaCTHBIX MIPOU3BOHBIX,
CMEIIaHHBIX MIPOU3BOAHBIX,
MMOJTHOTO nuddepennmana.
Haxoxnenus 3KCTpEMyMa
(GYHKIH IBYX NIEPEMEHHBIX.
Hcnonb3oBanus

HEO0OXOIUMOTO U JJOCTaTOYHOTO
YCIIOBUS. Ucnonp3oBanus

DIIEMEHTOB ~ MaTeMaTHYECKOTO
aHaJIM3a B aHAJIHM3e MPodIeM
TaMO)KEHHBIX OPraHOB.

Xopomo

Obyyarowuiics enaoeem
HagblKaMu. obmanaer
CIIOCOOHOCTBIO K abCTpaKkTHOMY)
MBIIIJICHUIO, aHAJIU3y, CHUHTE3Y)|
HEOOXOMUMBIMU  JUISL  PEIleHUs
TUIIOBBIX MAaTEMAaTHUYECKUX 3aay
[Ipumenenus Croco60B
pELIEHNsT CHCTEM  JIMHEHHBIX

YpaBHEHUH, HO JIOMycKaeT 1-2
HETOYHOCTH.

Pemrenns CHCTEMBI
JIMHEHHBIX YPAaBHEHUH METOJIOM
Kpamepa, HO nomyckaer 1-2

HCTOYHOCTH.




3anucu CUCTEMBI JIMHCHHEIX
YPaBHEHUW TPU MOMOIIM MAaTPHII
U pelmaTrb UX, HO Jomyckaer 1-2
HETOYHOCTH.

Pemenus CUCTEMBI
JIMHEWHBIX YpPaBHEHUUA METOJIOM
['aycca u Xappano-I'aycca, HO
ONyCcKaeT 1-2 HETOYHOCTH.

Pemenus cucteM JITMHEHHBIX|
YpaBHEHU U  HEPABEHCTB B
3ajadax JIMHEMHOTO
[MPOrpaMMHUPOBaHMS,  3ajadyax
TEOPHUH UT'P B IPUMEHEHUHU K

TaMO>KEHHOMY neny, HO
noryckaeT 1-2 HETOYHOCTH.
Pemenus MaTPUYHBIX

YpaBHCHHII B OaJaHCOBBIX
MOJICIISIX U IPUMEHSTh UX B
TaMOXCHHOM Jene, HO
ONyCcKaeT 1-2 HETOYHOCTH.

[IpoBoauTh omnepanuu Haj
MHOKE€CTBAMH, HO JIOIycKaeT 1-2
HCTOYHOCTH.

Knaccudukanum  9uCIIOBBIX|
MHOXECTB, HO Jomyckaer [-2
HETOYHOCTH.

Onpenenenust  aOCOMOTHOM
BEJIUYNHEI JIIEHCTBUTEIBHOTO
yrcia W €€  CBOMCTBa, HO
ONyCcKaeT 1-2 HETOYHOCTH.

3ananus byHKIIIHN
pa3IMYHBIMH crioco0amu, HO
noryckaeT 1-2 HETOYHOCTH.

Knaccudukanum

DIIEMEHTAPHBIX ~ (YHKUUH,  HO
ONycKaeT 1-2 HETOYHOCTH.
Haxoxnenuss mnpou3BOAHBIX|
DJIEMEHTapHBIX  (QYHKIHMH,  HO
nomyckaetr  1-2  HETOYHOCTH.
Haxoxnenus MIPOU3BOHOM
CIIO’KHOW M 00paTHOM (PyHKITHIA.
Haxoxaenus MIPOU3BOIHBIX
BBICIITX MOPSIIKOB, HO
nonyckaeT  1-2  HETOYHOCTH.
Haxoxnenus nuddepennuana
(¢byHKIMM, HO AoIycKaeT 1-2
HCTOYHOCTH.  McHoJIb30BaHHS
norapu(MUIECKOro
middepeHurpoBaHus, HO
nonyckaeT  1-2  HETOYHOCTH.
Mcnosb30Banus NpaBuiIa
Jlonurans, HO nonyckaeT 1-2




HETOYHOCTH. Haxoxnenms
WHTEPBAJOB  BO3pAaCTaHUS U
yObIBaHUS ¢byHKIUY, HO
normyckaeT 1-2 HETOYHOCTH.
Haxoxnenns  skcTpemymal
GyHKITUH. Onpenenenust
BBITTYKJIOCTH, BOTHYTOCTH, TOYEK
nepernba, HO Jomyckaer 1-2
HETOYHOCTH. Brruucienus
[MOJIHOT'O HCCIICIOBAHUS
GyHKIIMA ©W  TIOCTPOEHUS  UX
rpadukoB, HO Jomyckaer 1-2
HETOYHOCTH. Haxoxnenns
obOnacTu ompezaeneHusi, o0yiacTy
SHAYCHUN byHKIIN JIBYX
[EpEMEHHbIX, HO JAoImyckaer -2
HETOYHOCTH. Haxoxnenms
rnpezaena byHKIMHN JBYX
[MEPEMEHHBIX, HO JOIycKaeT 1-2

HCTOYHOCTH. HaXO)K,Z[eHI/ISI
YaCTHBIX IMPON3BOAHBIX,
CMCIIaHHBIX MMPON3BOAHBIX,

nosHOTO  nuddepeHmana, HO
nomyckaer  1-2  HETOYHOCTH.
Haxoxenns JKCTpEMyMa
GYHKIIUU JIBYX TEPEMEHHBIX, HO
ONyCKaeT 1-2 HETOYHOCTH.
Hcnonb3oBanus
HEOOXOAMMOTO U IOCTATOYHOTO
YCJIOBUSI, HO JOIYCKAET 1-2
HETOYHOCTH.  Mcmonb3oBaHMs
HJIEMEHTOB ~ MAaTeMaTU4YeCKOro
aHaIM3a B aHaIu3e MpodiemM
TaMOXXEHHBIX  OpraHoB,  HO
ONycKaeT 1-2 HETOYHOCTH.

Y 10BIETBOPUTEIILHO

Obyuarowutics enaoeem
HABbIKAMU. YaCTHYHO 00JamacT
CIOCOOHOCTBIO K aOCTPaKTHOMY]
MBIIUICHUIO, aHAJIN3Y, CHHTE3Y
HCOOXOAMMBIMU ISl PELICHUS
TUIIOBBIX MaTeMaTHYECKUX 3aj1a4

[Tpumenenus croco0oB
PELICHUST CHUCTEM  JIMHEHHBIX
YpPaBHEHUI.

3anucu CHCTEMBI JIMHEHHBIX|
YpaBHEHUU TPU MOMOIIM MAaTPHIL
U penaTh UXx.

Pemenus cucteM JITHHEHHBIX|
YpaBHEHU U  HEPABEHCTB B
3ajadax JIMHEHHOT O

[IPpOIrpaMMHUPOBAHU, 3aa9aX




TEOPDHUH UTP B TMPUMEHEHHH K
TaMOXXEHHOMY JIEIy.

Pemenus MaTpUYHBIX
ypaBHEHWH B  OaJaHCOBBIX
MOJENAX M MPUMEHATh HX B
TaMOXXEHHOM [IeJIe.

Knaccupukanmum  4uCIOBBIX
MHOECTB.

Onpenenenuss  abCONMOTHOM,
BEJTMYMHBI JeMCTBUTENIEHOTO
4yUClla U €€ CBOMCTBA.

Knaccudukanmm
AIIEMEHTAPHBIX (YHKIUH.

HaxoxneHus mpou3BOJHBIX

RIIEMEHTAapHBIX (byHKUIUH.
Haxoxnenus MIPOU3BOAHOMN
CJIO’KHOM M 00paTHON (QyHKIIUIL.

Haxoxnenus HPOU3BOIHBIX

BBICHIUX TMOPAAKOB,
Ucnonp3oBanus npaBuiia

Jlonurans. Haxoxnenus
WHTEPBAJIOB  BO3pacTaHus W
yObIBaHUS (GyHKIMH.
Haxoxnenus AKCTpEMyMa

¢yHKUIMU. BeruncieHus moiaHoro
ucciaenoBaHus  QYHKIUMA U
NOCTPOCHHUS  UX  TI'paduUKOB.

Haxoxnenus oOactu
onpeJeTeHus, obnactu
3HAYCHHI byHKIUHA JIBYX
[EPEMEHHBIX. Haxoxnenus
npeaena byHKIMHA JIBYX
[EPEMEHHBIX. Haxoxnenus
JACTHBIX MIPOU3BOIHBIX,
CMeEIIaHHBIX MPOU3BOAHBIX,
MOJTHOT'O muddepennmana.
crionp30BaHus 3JIEMEHTOB

MaTeMaTHYeCKOTr0  aHallu3a B
aHam3e nMpo0IeM TaMOKEHHBIX
OpraHOB.

Heynosnersopurenn He COOTBETCTBYET
HO «Y00671emBOPUMETILHOY
YK-9 CniocobeH npuHIMaTh 000CHOBaHHBIE SKOHOMHUYECKHE PEIICHHSI B Pa3IMYHBIX 00JIACTAX
3HaHuA OtinyHO Ob6yuarowuiicsa 3naem: B
- IOHSATHSI, OTIPEICTICHUS 1 MIOJIHOM Mepe IIOHATHS,
TEOpPEMbl MATEMaTHIECKOTO OIpEeIEIICHUS 51 TEOPEMBI
aHan3a, INHEIHON MaTEMaTHYIECKOTO aHau3a,
anreOpbl, aHAIUTUIECKON JIMHEMHOM anreOpsl,
[COMETPHH, CBOUCTBA AQHAJIMTUYECKON reOMETPUH,

BEPOSATHOCTEM

CBOMCTBA BEPOSTHOCTEM.
Onpeanenurenu KBaJIPaTHBIX

YK



MAaTpHII. CBoiicTBa
omnpenenuresned. MuHOpb U
anreOpanvecKkue  JIOTIOJTHCHHUS.
PasnoxxeHne OTIpeIeIUTENS
MaTpULIBI IO 3JIEMEHTaM CTpPOKHU
wii  cronbua.  Berumcnenue
ONpEACUTENe Nn-ro  MOopsJKa.
OOparnass marpuna. CBoiicTBa
omepanuu OOpaIieHusl MaTpPHIIHL.
JJeMeHTHl BEKTOPHOU anreOphl.
Onepanyii  HaJg  BEKTOpaMHU.

CkansipHoe IIPOU3BEICHUE
BeKTOpoB. Pa3smepHocth u 0Gazuc
BEKTOPHOTO IIPOCTPAHCTBA,
JIMHENHas 3aBUCUMOCTD

BEKTOpPOB. [loHATHE W CyHIHOCTH
KOMIUIEKCHBIX 4ucell. JlehncTBus
Ha/l KOMIUIEKCHBIMU  4YHMCJIaMHU
JlexapToBa cHCTeMa KOOPJMHAT.

OcHoBHbIE bopmybl B
IEKapTOBBIX  TPSIMOYTOJIEHBIX
KOOp/MHATAaX: paccrosiHue

MEX/1y JABYMS TOUKaMH, JEJICHUE
OTpe3Kka B JIaHHOM OTHOIIEHHUHU.
YpaBHEeHUE JMHUHA Kak

rEOMETPUUECKOTO MeECTa TOYEK.
YpaBHEHHE TIPSAMOM C JIaHHBIM

YTIIOBBIM KO3 PHUIHEHTOM.
OO6miee  ypaBHEHHE MPSMOM.
YpaBHEHUE IPSIMOiA,

MPOXOIAIIEH 4Yepe3 TaHHYIO
TOYKY B JAHHOM HallpaBJICHUM.
YpaBHEHUE MIPsIMOH,
[IPOXOJAIIEH dYepe3 ABE JaHHBIC
TOYKW. YpaBHEHUE IIPAMOM B
OTpE3Kax Ha OCSIX. YTOJI MEXDY|
IBYyMslT  OpSIMBIMU. Y CJIOBHUSA
apajuIeIbHOCTU u
MEPIECHIUKYISIPHOCTH  TPSMBIX.
PaccTtosiHme OT  TOYKM 710
MPSIMOM; Yucnosas
[I0CJIEA0BATEIBHOCTE U €€
npeaes. ['eomeTpuyeckuii CMBICI
rpenaena YHCIIOBOU
I1OCJIEIOBATEILHOCTH. Ilousarue
npenena GyHKIUHA B TOUYKE U €ro

reOMETPUYECKHUN CMBICIL.
OpnHOCTOpOHHKE IIpEIETIbL.
[Ipenen byHKIIN Ha

OECKOHEYHOCTH. beckoHeYHOo
MaJIbIC BCJINYUHBI U UX CBOﬁCTBa.
beckoHeuHO OOJIBIIINE




BeJIMYUHBI. OCHOBHBIE TEOPEMBI O
npeaenax ¢yskuuid. [lepBeiii u

BTOpPOH 3aMedaTeIIbHbIE
npenenbl. TexHuka Hax0XKIEHUs
[IPEIEIIO0B; Beprukanbhas,
TOPU3OHTAJIbHAS W HAKJIOHHAs
ACUMIITOTBI. Pasnuunbie
ONIPEENICHUsI  HENPEPBIBHOCTH
GbyHKIHN. HenpepriBHOCTB
DIIEMEHTaPHbIX GYHKUIMH.

ORHOCTOPOHHSSI HENIPEPHIBHOCTb.
Knaccudukanus Touyek pa3pbliBa.

[lonsitue u CYLIHOCTb
HEOIIPEICJICHHOIO  MHTerpaa.
CaoiicTBa HEOIPEEIEHHOTO
uHTerpana. OCHOBHBIE  METO[bI
MHTETPUPOBAHUS:

HEIOCPECTBEHHOE, 3aMeHbl

[IEPEMEHHOM, UHTErPUPOBAHUE I10
yacTsaMm. VHTerpupoBanue JpoOHO
palMoOHAJIBHBIX U
TPUTOHOMETPUUECKUX  (DYHKIIHIA.
OnpeneneHHblil MHTErpan U €ero

reoMeTpPUUYECKUN CMBICII.
CaoiicTBa OIIPEICIIEHHOTO
uHrerpana. ®dopmyna HeroToHa-
JleiiOHuma. Metobt
BBIUHCIICHUSI  OMNPEIEICHHOTO
WHTETpaa. Brruucnenue
iomaaed  miockux Guryp ¢
[TOMOLIbIO OIIPE/IEIIEHHOTO
MHTETpaa. HecoOcTtBennsbie
WHTETpaJIbl IIEPBOIO U BTOPOTO
pona. IMonsartue
i epeHInanbHOTO  ypaBHEHHS.
[Topsimok,o01iee pernieHue,

YacTHOE PElICHNE
mudGepeHIaTbHOTO YpaBHEHUS.
Jlnddepenunanbupie ypaBHEHHS C

pa3aeNsIoIUMUCS
MEPEMEHHBIMH,  OJHOPOJIHBIE,
nmuHelHble  nuddepeHIabHbIe
YpaBHEHUS 1 -ro mnopsuka.
JluddepeHnnanbaple  ypaBHEHUS
2-ro HOPsIAKA. ITonsatne
DIIACTUYHOCTH  (QYHKIUM U €€
NPUMEHEHHE B HKOHOMHYECKOM
aHanmze. KpuBbsle cmnpoca u
[IPEI0KECHU. Meron
HAUMEHBIIUX  KBaJpaToB B




MCCIICIOBAaHUU 3aBUCUMOCTH
00BEMa UMITOPTA OT BETUIHHBI
TaMOYXCHHBIX TUTaTeXEH,
KOJINUECTBA BBISIBJICHHBIX
TaMOXXCHHBIX TIPAaBOHAPYIICHUH OT
KOJINUECTBA COTPYTHUKOB
MPaBOOXPAaHUTEIBHOTO  OJIOKA.
[IpuBoauT pumepsl. [lenaer
apryMEHTHPOBaHHBIC BBIBOJIBI

Xopomo

Obyyatowutics 3Haem:
OCHOBHBIC [OHATHS,
OIIPEACIICHUA u TEOPCMBI
MAaTCMAaTHUYICCKOI'O aHaJin3a,

ITUHEHHON anreopwl,
AQHAJIMTUYECKOM  T€OMETpuH,
CBOICTBA BEPOATHOCTEH
Onpenenureny  KBaJpaTHBIX
MaTpHil. CaoiicTBa
ONPEIEIUTEIICH. MuHops! 1

areOpandyeckre JIOMOJIHEHUS.
Brruucienue onpenenurenei n-ro
nopsaka.  OOpatHas

MaTpuiia. DJIEMEHTHI
BEKTOPHOM anreOpshl.
Onepauynu Hax BEKTOPaMH.
CkamnspHoe IPOU3BEJICHUE
BEKTOpOB.  PasmepHOCTE M
0aznc BEKTOPHOTO
[POCTPAHCTBA, JIMHEWHAas
3aBUCHMOCTh BEKTOPOB.
OcHoBHbIE bopmybl B
IEKapTOBBIX MPSMOYTOIBHBIX

KOOpJAWHATAX: paccrosiHue

MEXIy  JIByMs TOYKAMH,
JICJICHUE OTPE3Ka B JAHHOM
otHowmeHuu. OO011ee ypaBHEHHE
[IPSAMOM. Y paBHEHUE NPSAMOHU,
[TPOXOAIIECH Yepe3 [BE JaHHbIE
TOYKHU. Y paBHEHUE IIPSIMOM B
OTpE3Kax Ha OCAX. YTOJI MEKIY
NByMS INPSAMBIMH. Y CJIOBUSA
1apaJUIeIbHOCTU u
[EPIEHIUKYISIPHOCTH IIPSAMBIX.
UucnoBas MoCiIe10BaTEIBHOCTD
u ee
npenen. Ilonstme mnpenena
(YHKIIMU B TOUKE U €TO0

reOMEeTPUIECKHUI CMBICII.
[Ipenen byHKIUN Ha
Oeckoneunoctn.  OCHOBHEBIE

TEOpEeMBI O Tpeaenax GyHKIUH.

[TepBbIit u BTOpPOH




3aMeyaTesIbHbIE Ipeebl.
TexHuka HaXO0XKJICHUS
[IPEIEIIO0B; Beprukansnas,
rOPU30HTAJIbHAS ¥ HAKJIIOHHAS
ACUMIITOTBI. Pa3znuunsle
OIpe/ieNICHUs] HEPEPHIBHOCTH
GbyHKIMN. HenpepriBHOCTB
HIIEMEHTaPHBIX byHKIHi.
Knaccudukanus TOYEK
paspsiBa. [lonsTre u cynHocTh
HEOIPEEIEHHOr0 UHTErpasa.
CBoiicTBa  HEONPEIEICHHOIO
nHTerpana. OCHOBHbBIE METOIbI
MHTETPUPOBAHUS:
HEIIOCPEACTBEHHOE,  3aMEHBI
[epPEeMEHHOM, UHTETPUPOBAHUE TTO

JaCTAM. OnpeneneHHbli
WHTETpal u ero
rCOMETPUYECKUN CMBICIL.
CBolicTBa ONPEACICHHOTO
WHTETpaja. dopmyna
Hprorona-JleliOuuta.

Brrunciaenue ImIoIaaei

[UIOCKUX (DUTYP C TIOMOIIBIO
OIPENIEICHHOTO  WHTEerpaa.
HecoOCTBeHHBIE  MHTETPalIbl
MepBOTO U BTOpOro poxa. [lonstue
mudGepeHInaTbHOTO YpaBHEHUS.
[Topsinok, obiiee penieHue,
JaCTHOE PEIICHUE
midepeHInanbHOT0 ypaBHEHUS.
JluddepeHnmanbHbie YypaBHEHHS C
pa3AeIAIOMUMUCS TePEeMEHHBIMH,
OJTHOPOJIHBIE,
nmuHeliHbIe 1uddepeHnanbpHbIe
ypaBHeHHsT 1-TO  mopsiKa.
JluddepenunanbHbie ypaBHEHHS
2-T0  Topsiaka.
Kpussie crpoca u
[PEJI0KECHUSL. Meton
HAaMEHBIIMX  KBaJpaToB B
WCCIIC/IOBAHIH  3aBUCHMOCTH
00BEMa UMITOPTA OT BETUIHHBI

TaMO>KEHHBIX iaTexei,
KOJIMYECTBa BBISIBJICHHBIX
TaMO>KEHHBIX IIPABOHAPYIICHHIMA

oT
KOJIMYECTBA COTPYJIHUKOB

[IPaBOOXPAHUTEIHLHOTO OJIOKA.
[IpuBoauT npumepsl. Jlenaer




BBIBO/IbI, HO HE APIYMEHTUPYET
UX.

YV NOBIETBOPUTEIIBLHO

Obyuarowuiics 3naem: 9aCTUIHO

MTOHSTHS, omnpeieneHuss U
TEOPEMBI MaTEMaTHYECKOT O
aHaJIM3a, TMHEWUHOH anreOphl,
AHAJINTUYECKOU TEOMETPHH,
CBOICTBA BEPOATHOCTEM.
Onpenenurenu KBaJIpaTHBIX
MAaTpHLI. MuHopsI u

anreOpandeckue  JIOMOJTHCHHS.
OOpaTHast MaTpuIa. DIIEMEHTHI
BEKTOPHOM anreOpsl. Oneparyn
HaJl BEKTOpaMHU. CkanspHoe
MPOU3BEICHUE BEKTOPOB.
OcHoBHbIE bopmyIbl B
JICKapTOBBIX  MPSMOYTOJBHBIX
KOOpJAWHATAX: paccrosiHue
MEXy TBYMsI TOYKAMH, JICIICHHUE
OTpe3Ka B JAHHOM OTHOIICHHUH.
OOmiee  ypaBHEHHE MPSIMOU.
YTOJI MEXIY ABYMS PSIMBIMHU.
VcnoBusT MapajuIeNbHOCTH |
MEePIEHANKYISIPHOCTH MPSIMBIX.
YucioBas mociiei0BaTeIbHOCTh U
ee nipenen. [lonstue npenena

GyHKIME B TOYKE "
ero

reOMeTPUIECKUIt CMBICII.

[Ipenen byHKIUN Ha

O0eckoneuHoctu. IlepBeiii U
BTOPOM  3ameydaTesbHbIE
rpenesbl. TexHuKa HaX 0K IEHUs
npeaenos; Kimaccudukanms Touek
paspsiBa. [ToHsTHE M CyIIHOCTH
HEOIpeeIEHHOr0 UHTEerpasa.
CBolicTBa HEOIIPENETIEHHOTO
nHTerpana. OCHOBHbBIE METO/IbI
WHTETPUPOBAHUS:
HENOCPEACTBEHHOE, 3aMEHbI
[IEPEMEHHOMN, HHTETPUPOBAHUE T10
yacTsaM. OnpeieseHHbII UHTerpaj
U €70 T€OMETPUUYECKUI CMBICII.
CBoiicTBa ONpPEIEICHHOTO
nHTerpana. Popmyna HerotoHa-
JleiiOnnma. HecoOcTBeHHBIE
WHTETpaJIbl IEPBOTO U BTOPOTIO
pona. [lonsitue
¢ depeHInaIbHOrO ypaBHEeHHUS.
KpuBble cripoca U IpeyioKeHHsL.
Meton

HANMCHBIITNX KBaaApaToB B




HCClIeIOBaHUH 3aBUCUMOCTH
00beMa UMITOPTa OT BETUIUHBI
TaMO>KECHHBIX ILIaTEXEH,
KOJIMYECTBA BBISIBIICHHBIX
TaMOXXEHHBIX MMPAaBOHAPYILIEHUN OT
KOJINYECTBA COTPYITHHUKOB
[MPaBOOXPAHUTEIHHOTO
[[puBOAUT IpPUMEPHI.

0JIOKA.

Heynosnersopurens

HO

He COOTBETCTBYET
«Y00671eMBOPUMENILHON

'Y MeHus

OpUEHTHUPOBATHCS B
paszenax MaTeMaTUKU JUIs
peIIeHus] KOHKPETHBIX
33724, B TOM YHCIE MIPH
aHATN3€ BHEUTHETOPTOBOM
NEeSATEeIbHOCTH U
TaMOXCHHBIX TIPOIIECCOB

OT1inyHO

Obyuarowuiicas  ymeem: B
MOJTHOH Mepe OPHEHTHPOBATHCS B
paszienax MaTEeMaTHKU JUTST
peleHsl KOHKPETHBIX 3a1ad, B
TOM  YWCJIEe TP  aHaJIHU3e
BHCITHETOPTOBOM JIEATEIILHOCTH U

TaMOKEHHBIX  IMPOLIECCOB.
Cunrathb OTIPEICIIUTEIIN
KBaJPATHBIX MAaTpHII.
[lons30BaThCA CBOMCTBaMH
ONPEACIIUTENCH. Cuuratb
MUHOPBI W alreOpanyeckue
JTOTIOJIHCHUSL. PacknanwsiBath
ONpPEACINUTENIb  MATPUIIBl 110

DJIEMEHTaM CTPOKH WM CTOJOIA.
BBIUNCIIATE  ONPENENUTEN  N-TO
Mopsika. BeMMHCIATE 00paTHYIO

MaTpHILy. ITonw30BaThCA
CBOMCTBaMH onepanuin
oOparnieHus MAaTPHUIIBI.
Ilonn30BaThCS 3JIEMECHTaMU
BEKTOpHOH anreOpsl. [IpoBoauTh
omepalMi  HaJ  BEKTOpPaMHU.
Brerancaars CKaJIsipHOE
[pOU3BEICHUE BEKTOPOB,
Pa3MEpHOCTD Hu basuc
BEKTOPHOTO MPOCTPAHCTBA.
M cnons30BaTh MOHATHE H

CYIIHOCTb KOMIIJICKCHBIX YHCEIIL.

[IpoBOIUTH IEUCTBUSA  Han
KOMIIJICKCHBIMHU qucJjiamMu
JlekapToBa cHcTeMa KOOPJIMHAT.
M cnonbp30BaTh OCHOBHBIC
(dbopMyIIbI B JIEKapTOBBIX
HpiIMOerJII:HBIX KOOpI[I/IHaTaXI
PaccunThIBAThH paccrosiHue

MCXKIAY ABYMsS TOYKaMH, ACIICHUC
OTPE3Ka B JAHHOM OTHOIICHHUM.

Mcnosb30Bath ypaBHEHHUE
MUHUM ~ KaKk  TeOMETPUYECKOro
Mecta ToudeK. lcnonap30BaTh




YpPaBHEHUE MPSMOU C TAHHBIM

YTJIOBBIM Kod(purmeHTOM.
lcrionb30Bath oOwiee
YpaBHEHUE MIPSIMOM.
Mcnosb30Bath ypaBHEHHUE

MpsMOM, TMPOXOJAIIeH uepes
MaHHYI0O TOYKY B  JIaHHOM

HaIlpaBJICHUU. Hcnonws3oBaTh
YpaBHEHHE MPSAMOM,
[MPOXOJIAIIEH Yepe3 ABe TaHHbIC

TOYKHU. Hcnonn30BaTh

ypaBHEHHE MPSIMOU B OTpe3Kax Ha
OCsIX. YTOJ MEXKIY ABYMS
[PSIMBIMHU. Hcnonb3oBath
YCIOBHUSL  MApaJUICIbHOCTH U
[EPIECHIUKYIISIPHOCTH MPSIMBIX.
BbluucisaTe  paccTosHHE — OT
TOYKH JI0 NIPSAMOI; BeIuucisTh
[peen YUCIIOBOM
[0CJIeI0BATEIHLHOCTH.
lcrionp30BaTh reOMETPUYECKUI
CMBICI ~ TIpeleia  YHCIOBOU
[10CJIC/I0BATEILHOCTH.
Vcrionb30BaTh NOHATHE TIpE/Ea
(GyHKIMM B TOYKE M €ro
reoMeTpPUUYECKUN CMBICI.
Brrunciars OZHOCTOPOHHUE
rpeesbl. BeraucisaTs npenen
(GyHKIMN Ha OECKOHEYHOCTH.
lcrionb30Bath MIOHSITHE
OECKOHEYHO MaJIOi BETMYUHBI U €€
cBoiicTBa. Mcnonb3oBaTh
MOHSTHE OECKOHEYHO OOJIBITION

BEJINYUHBI. Hcnons3oBath
OCHOBHBIE TEOPEMBI O MpeAeIax

GbyHKIHA. Hcnonb3oBath
[1EPBBII u BTOPOU
3aMeydaTesbHbIe IIpEIEIbI.
lcnons30Bath TEXHUKY
HAaXO0KJICHUS MIPE/IEIIOB;

BepTukanbHbIX, TOPH30HTAIBHBIX
U HAKJIOHHBIX aCHMIITOT.
KnaccuumpoBarb TOUKH
pa3pbiBa. Mcronbp30BaTh MOHSATHE

3 CYILIHOCTh
HEONPEICICHHOTO  HMHTerpasa.
M cnonp30BaTh CBOICTBa
HEONPEICICHHOTO  MHTErpasa.
M cnonp30BaTh OCHOBHBIC
METOIbI WHTETPUPOBAHMUS:
HEIOCPEICTBEHHOE, 3aMEHBI

[epEeMEHHO, UHTErPUPOBAHUE




[0  YacTsAM. [Tonp30BaThCs
WHTETPUPOBAHUEM JIPOOHO
palMOHAIbHBIX u
TPUTOHOMETPUUECKUX (PYHKITHIA.
lcronb30BaTh  ONpPEACIICHHBIN
WHTETpajl U €ro reOMeTpUIECKU
cMbIci. Mcnonp30BaTh CBOMCTBA

OTIpeEeIEHHOTO MHTETpaa.
lcnionp30Bath bopmyy
Herorona-JleliOHu1IA.
Ilonb30BaThHCs METOJIbI
BBIUMCIICHUSI  OMPEENIEHHOTO
MHTETpaa. Brruucnenue
MJI01a e TUIOCKUX Uryp ¢
[MOMOIIIbIO OMPEIETICHHOT O
WHTErpaa. Brruucnsars
HECOOCTBEHHBIE MHTETPaIbl
MepBoro W  BTOPOro  poja.
Mcnosb30Bath MOHSTHE
mudGepeHInaTbHOTO YpaBHEHUS.
Hcnonb3oBath
MOpsIZIOK,  oOIIee  pelieHue,
4acTHOE perieHue
mudGepeHInaTbHOTO YpaBHEHUS.
Hcnonb3oBath
¢ pepeHnranbHbIe YPaBHEHHUS C
pa3ensOIMUMHUCS
MepeMEHHbBIMH, BBIUUCTISITh
OZHOPOIHBIE, JINHEWHBIE

¢ pepeHnranbHbIe YpaBHEHUS
1-ro nopsinka. Mcnonp3oBath
¢ epeHnranbHbIe YpaBHEHUS
2-ro mnopsaka. Mcrnonb3oBaTh
MOHSTHE ANaCTUYHOCTH
(GYHKIIUY ¥ ee TPUMEHEHUE B
PKOHOMHUYECKOM aHayuse.
CtpouTh KpUBBIE CIIpOCa U
npemioxkeHus.  Mcmonb3oBath
METO]T HAMMEHBIIIUX KBAJAPATOB B

HCCIIeIOBAaHUT 3aBUCHMOCTH
06"beMa HUMIIOPTA OT BEJIMYUHLBL

TaMO>KSHHBIX IUIaTeXKeH,
KOJINYCCTBA BBIABJICHHBIX

TaMOXCHHBIX TIPAaBOHAPYIICHUH OT
KOJIMYECTBA COTPYIHUKOB
MPaBOOXPAHUTEIHHOTO OJIOKA.

Xopowo

Obyuarowuiica ymeem.
OpPUEHTHPOBATHCS B pasienax
MaTeMaTUKU A pelleHUus
KOHKPETHBIX 33/1a4, B TOM YHCJIe
[IpU aHaJIN3€ BHELTHETOPIOBOl

NCATCIIPHOCTHU U TaAMOXCHHBIX




[IPOLIECCOB. Cuuratb

OTpeAeIUTENN KBaJIpaTHBIX
MAaTpHII, HO IOITyCKAET 1-2
HETOYHOCTH. [Tonb30BaTbCs

CBOWCTBAaMH OIPEIECTUTENEH, HO
ONyCcKaeT 1-2 HETOYHOCTH.
Cuuratb MUHOPBI u
anreOpanvecKkue  JOTMOTHEHHUS,
HO JIONyCKaeT 1-2 HeTOYHOCTH.
PackmanpiBath onpenenuTenb
MaTpuipl 1O
QJIEeMEHTaM CTPOKH I CTOJIONA,
HO JIONyCKaeT 1-2 HEeTOYHOCTH.
BeIuucisaTh onpenenuTeny n-ro
[opsiKa, HO JIOITyCKAaeT 1-2
HETOYHOCTH. BrruuciaaTs
o0OpaTHyIO MaTpHILy, HO
nonyckaeT  1-2  HETOYHOCTH.
Ilonp30BaThCS CBOMCTBaMH
orepaluii 0OpaIIeHust MAaTPHUIIHI,
HO JIONyCKaeT 1-2 HeTOYHOCTH.
[losib30BaTHCS 9JIEMEHTaMU
BEKTOPHOH  anreopsl, HO
nonyckaer  1-2  HETOYHOCTH.
[IpoBOIUTH oIepanuu Haj
BEKTOpaMH, HO JoMycKaeT 1-2
HCTOYHOCTH. Breraucaars
CKaJIIPHOE MIPOU3BEICHUE
BEKTOPOB, PAa3MEPHOCTH U Oa3uc
BEKTOPHOT'O ITPOCTPAHCTBA, HO
nomyckaer  1-2  HETOYHOCTH.
lcronas30BaTh MOHSTHE H
CYIIHOCTh KOMILJIEKCHBIX YHCEJI,
HO JOMYCKaeT 1-2 HETOYHOCTH.
[IpoBOIUTH JIEUCTBUS HaJ
KOMILIEKCHBIMU YHCJIaMH
JlexapToBa cucTeMa KOOpAMHAT,
HO JOMYCKaeT 1-2 HETOYHOCTH.

M cnonp30BaTh OCHOBHBIC
hopMyIIBI B JIEKapTOBBIX
HpSIMOerJIBHBIX KOOpI[I/IHaTaXI

PaccunThIBaThH paccrosiHue

MEXTy IBYMS TOUKAMH, JACIICHUE
OTpe3Ka B JaHHOM OTHOIICHUH.
Mcnosb30Bath YpaBHEHUE
TTUHUH KaK T€OMETPUYECKOTO
MecTa TO4EK, HO Jlonyckaer 1-2
HETOYHOCTH. Hcnonb3oBath
YpaBHEHHE TIPSIMOM C IaHHBIM
YTJIOBBIM KOA(h(DHUIIEHTOM, HO
normyckaetr  1-2  HETOYHOCTH.
lcnionb30Bath oOriee




ypaBHEHUE IPSIMON, HO
nomyckaer  1-2  HETOYHOCTH.
Mcnosb30Bath ypaBHEHHUE
MpsAMOM,  MPOXOJAIIEH uepe3
NMaHHYI0O TOYKY B  JIaHHOM
HallpaBJIE€HUU, HO JoIyckaer [-2
HETOYHOCTH. Hcnonn3oBaTh
ypaBHEHUE MPSIMOH,
[IPOXOJSAIIEH Yepe3 ABE JaHHbBIC
TOYKM, HO jJomyckaer 1-2
HETOYHOCTH. Hcnonn3oBaTh
ypaBHEHUE MPSIMOM B OTPE3KAX Ha
0CsX, HO JOITyCKAET 1-2
HETOYHOCTU. YTOJ MEXAYy ABYyMS
[IPSIMBIMHU. Hcnons3oBath
YCIOBUSL  MApaJUIEIbHOCTH U
MEePIEHANKYISIPHOCTH TPSIMBIX, HO
IOy CKaeT 1-2 HETOYHOCTH.
BbluuciaTe  paccrosiHue  OT
TOYKM JI0 TpsAMOW; BeraucisaTe
Mpeen YUCIIOBOM
[MOCJIEIOBATEILHOCTH, HO
nomyckaer  1-2  HETOYHOCTH.
Mcnonb30BaTh  reOMETPUUYECKUIN
CMBICTI ~ TIpefieja  YUCIOBOM
[MOCJICIOBATEILHOCTH.
Vcnonbs30BaTh MOHATHE TIpeiena
(GyHKIIMKE B TOYKE H  €r0
FCOMETPUYECKUN  CMBICI, HO
nomyckaer  1-2  HETOYHOCTH.
Brranciars OJHOCTOPOHHUE
npeaensl, HO jgomyckaer 1-2
HETOYHOCTU. BbluucisaTe mpenaen
(GyHKIIMEM Ha OCCKOHEYHOCTH, HO
nomyckaer  1-2  HETOYHOCTH.
Mcnons30BaTh MTOHATHE
OCCKOHEYHO MAJIOW BEJIMYMHBI U €€
cBoiictBa. Mcmonp30BaTh
[MOHATHE OECKOHEYHO OOJIBIIOMH
BEJIMYUHBI, HO Jomyckaer [-2
HETOYHOCTH. Hcnonn3oBaTh
OCHOBHBIE TEOPEMBI O Tpeaesax
¢byHkuuid, HO gomyckaer 1-2

HETOYHOCTH. Hcnonb3oBats
[IEPBBII u BTOPOU
3aMeuaTelIbHbIC IIPEJIEIbI.
lcnons30Bath TEXHUKY
HaXO0XICHUS IIPEJIENIOB;

BepTukanbHbIX, TOPU30HTAIBHBIX
M HAKJIOHHBIX AaCHMIITOT, HO
noryckaeT 1-2 HETOYHOCTH.




KnaccudumnmposaTth TOYKH
pa3pbiBa. Hcnonb3oBath
MTOHSITHE " CYIITHOCTh
HEeoIpeeIeHHOT0 UHTEerpaa, HO
nomyckaetr  1-2  HETOYHOCTH.

lcnonb30BaTh CBOMCTBaA
HCOIIPCACIICHHOT'O HUHTCrpaia.
lcnonb30BaTh OCHOBHBIC
MCTO/IbI HUHTCIPpHUPOBAHUA:
HCIIOCPCACTBCHHOC, 3aMCHBbI

[IEPEMEHHOM, WHTETPUPOBAHKE
10 YacTsM, HO JIoIycKaeT 1-2

HETOYHOCTH. ITonp3oBaThcy
WHTETPUPOBAHUEM JTPOOHO
palMOHAIBHBIX u

TPUTOHOMETPUIECCKUX (PYHKITUH,
HO JIOMTyCKaeT 1-2 HEeTOYHOCTH.

Mcnonb30BaTh  ONpeaeeHHbIN
VHTErPAJl U €r0 TEOMETPUYECKUN
CMBICJI, HO Jomyckaer 1-2

HETOYHOCTH. Hcnonns3o0BaTh
CBOMCTBa ONPEICICHHOTO
MHTErpaja. Hcnons3oBath

dbopmyny HetoTona-JleiiOnuna, HO
noryckaeT 1-2 HETOYHOCTH.

[Tonb30BaThCs METOJIBI
BBIUMCIICHUSI  OTPEJICIICHHOTO
MHTErpaa. Brruncnenne
rI0MIaIel TUIOCKUX QUryp ¢
MOMOIIBIO OIIPEAETICHHOTO
WHTETpaJia, HO JomycKaeT 1-2
HETOYHOCTH. Beraucnsare
HECOOCTBEHHBIE WHTETPaJIbI

MEepBOro U BTOPOTO pojia, HO
normyckaer  1-2  HETOYHOCTH.
Vcrionb30BaTh MIOHSITHE
midepeHInanbHOTO ypaBHEHHUS.
Hcnonb3oBath
MOpsIIOK,  o0Ilee  pelieHue,
JacTHOE pelieHue
i epeHInatbHOTO YpaBHEHUS,
HO JIOITyCKaeT 1-2 HEeTOYHOCTH.
Ucnonb3oBath
i epeHnranbHbIe YpaBHEHUS C
Pa3IeISIFOIIIMMHUCS
MepeMEHHBIMH, BBIUUCTISITh
OZHOPOIHBIE, JIMHEHBIE
nudpepeHnnanbHbIe YpaBHEHUS
1- ro MOpsI/IKa, HO JOMYCKaeT
1-2
HETOYHOCTH. Ucnonb3oBath
¢ epeHnnanbHbIe YpaBHEHUS




HETOYHOCTH. HWcnons3oBaTh

[TOHATHE 3IACTUYHOCTHU
(GyHKIMH W ee TpUMEHEHUE B
DKOHOMUYECKOM aHaause.

CrpouTh  KpuBBIE cHpoca W
MpEJI0KEHUsI, HO JomyckaeTr 1-2

HETOYHOCTH. Hcnons3oBaTh
METOJlT HaUMEHBIINX KBaJApPaTOB B
HCCIIeJOBaHUH 3aBHCUMOCTHU
o0beMa HMIOpPTa OT BEJIMYHHBL
TaMO>KECHHBIX ILIaTEXeH,
KOJIUYECTBa BBISIBJICHHBIX
TAMOKEHHBIX IIPABOHAPYIIEHUN OT
KOJIUYECTBa COTPYIHUKOB

[IPaBOOXPAaHUTEIBHOTO  OJIOKa,
HO JOMYCKaeT 1-2 HETOYHOCTH.

YV NOBIETBOPUTEIILHO

Obyuarowuiica ymeem.
JaCTUYHO  OpPUEHTHPOBAThCS B
pa3genax — MaTeMaTHKU UL
pelleHnsT KOHKPETHBIX 3aJad, B
TOM  4uClIe TpU  aHaju3e
BHELITHETOPrOBOM JEATEIbHOCTH U

TaMOXEHHBIX  IPOILIECCOB.

Ilonn30BaThCS CBOMCTBaMH
OnpeeIuTeNeH. Cuyunrathb
MUHOpBl ¥  anredpanveckue
TOITOJIHEHUS.

Ilonp30BaThCa  DIIEMEHTAMU|
BEKTOPHOU anreOpsl.

cnoip30BaTh HOHITHE u
CYITHOCTh KOMIIJIEKCHBIX YHCEIL.

Hcnonp30BaTh OCHOBHBIC
dhopMyIIbI B JIEKapTOBBIX
[IPSIMOYTOJIBHBIX KOOpAHWHATaX:
PaccunThIBATH paccTosiHue

MEXYy ABYMs TOYKaMHU, AEIICHUE
OTpe3ka B JIaHHOM OTHOIICHHUHU.
Mcnosb30Bath ypaBHEHHUE

MUHUM ~ KaKk  TeOMETPUYECKOrO
MecTa TOueK. BEIUHCIATH npeaci
YICIIOBOM  IMMOCJIEOBATENLHOCTH.
lcrionb30BaTh MOHATHE MpeAena
GYyHKIIMM B TOYKE M €ro

reOMETPUYECKUI CMBICH
Boruncnsate npeaen (QyHKIUH HA
OeckoHeuHoCcTH.  Mcmonbp3oBaTh

MOHSATHE OECKOHEYHO MAaJoH
BEJIMUMHBI U €€ CBOWCTBA.

M Crionp30BaTh [MOHSITHE
0ECKOHEYHO OOJIBILION
BEJIMYVHBI. Hcronp30Barh

OCHOBHBLIC TCOPEMEI O MPEACIax




GyHKITUH. Hcnons3oBath
MEepPBBI u BTOpOH
3aMeyaTesIbHbIe peenbl.
lVcrionp30BaTh  TMOHSATHE U
CYILIHOCTb HEOIIPEIETICHHOTO

MHTErpaa. Hcnonb3oBath
CBOMCTBA HEOIIPEIEIIEHHOTO
MHTErpaa. Hcnonb3oBath
OCHOBHBEIC METOABI
WHTETPUPOBAHUS:

HETOCPEICTBEHHOE, 3aMEHbI

[epeMEHHOM, MHTErPUPOBAHUE 10
JacTsIM. Hcnons30BaTh

CBOMWCTBa OIIPEJICIIEHHOTO
MHTErpaja. Hcnons3oBats
dbopmyny HetoTona-JleliOHuma.
[lonb30oBaThCA METOBI
BBIUUCIICHUSI  ONpPE/AETICHHOrO
MHTETpaa. Beruucnare
HECOOCTBEHHBIE MHTETrpajbl
MepBOTO M BTOPOTO  poja.
lcnionb30BaTh MIOHATHE
midepeHInanbHOTO ypaBHEHHUS.
Hcnonb3oBath
MOpSIIOK,  o0Ilee  pelieHue,
JaCTHOE peleHue
midepeHInanbHOTO ypaBHEHHUS.
Hcnonb3oBath
middepeHnnanbHbIe ypaBHEHHS C
pa3AeAIoIUMUCS
MepeMEHHBIMH, BBIUUCIISATH
OJTHOPOJIHBIE, JTMHENHbIE
middepeHnranbHbIe ypaBHEHHS
1- ro MopsJiKa.
Hcnons3oBats

nudpepeHnnanbHbIe YpaBHEHUS
2-ro nopsiika. CTpOUTh KpUBBIE

cipoca u MIPEJIOKECHHUS.
lcnons30Bath METO
HAaVMEHbBIIUX  KBaJgparoB B
HCCIIE0BAaHUN 3aBUCUMOCTH
0o0beMa UMIIOPTA OT BETUYMHBI
TaMO>KCHHBIX ILUTATEKEH,
KOJIM4YeCTBa BBISIBIICHHBIX
TaMOYXEHHBIX [TPAaBOHAPYIIEHUN OT
KOJIMYECTBa COTPYAHUKOB
Heynosnersopurens He coomeemcmeyem
HO «y0081€eMBOPUMETILHO»
HaBbiku METOJAMU PELICHUS OtnnuHO Obyuarowutica enaoeem

THUITIOBBIX

MATECMATHYCCKUX 3a1a4

Haevikamu: B TIOJHOW Mepe

BJIaJICCT MCTOJAMU PCUICHUA




WCIIOJIB3YS] OCHOBBI
PKOHOMHUYECKUX U
MaTEeMaTUYECKUX 3HAaHUI
[pY OLICHKE

B PEeKTUBHOCTH
pE3yIbTATOB ACSATEILHOCTH
B pa3IM4YHBIX cdepax

TUITOBBIX MaTEMAaTHYCCKHUX
3ajja4  WCIOJb3ys  OCHOBBI
DKOHOMHNYCCKUX u
MaTeMaTUYECKUX  3HAaHUH  TpH
OLIEHKE 3P PEKTUBHOCTH
pe3yJabTaTOB  NIESATEIBHOCTH B
paznuuHbIX  cdepax  Pacuera)
OTIPENIEIIUTENICH  KBaJlPaTHBIX

MaTpPHLI. Hcnonb3oBanus
CBOICTB ONpEACIIUTENCH.
Pacuera MHHOPOB u
anredpanvyecKkux JIOTIOJTHEHU .

Pasnoxenus OIIPEETUTEIIS
MaTpULIl IO  JIEMEHTaM
CTPOKH 170071 cTonona.
BbruncieHus onpenenauTens n- ro
nopsaka.  BeruucneHus

oOpaTHO# MaTpPHIIBI.
M cnonp30BaHus CBOICTB
oTepaIuii oOpareHus
MaTpUIIbI. Hcnonp3oBanus
>JIEMEHTOB BEKTOPHOM
anreopsol. UcnonwszoBanus
omepalMi  HaJ  BEKTOPAMH.
Brruncienus CKaJIIPHOTO
[IPOU3BEICHUS BEKTOPOB,
pa3MEepHOCTH u Oa3zuca
BEKTOPHOT'O MIPOCTPAHCTBA.
M cnonbp30BaHus MTOHSITHSA u
CYIIIHOCTH KOMILIEKCHBIX
YHCE]L. Hcnonws3oBanus

NEUCTBUS  HAJ  KOMIUIEKCHBIMU
yuciaamMu  JlexkaproBa — cHCTEMa
KoopauHar.  Mcnonap3oBaHUS

OCHOBHBIX bopmyn B
EeKapTOBBIX HPSMOYTOJIBHBIX|
KOOPJIMHATAX: Pacuéra

PacCTOSHUSA ~ MEXIy  JByMs
TOYKaMM, JIEJICHHE OTpe3Ka B
JTAHHOM OTHOILICHUHU.
Vcrionbs30BaHus ypaBHEHUs
JIMHUM ~ KaK  IeOMETPUYECKOro
MecTta Touek. Mcnonwp3oBanus
YPaBHEHHs TPsAMOM C JaHHBIM
YIJIOBBIM KO3 PHUIHEHTOM.
Vcnonb30BaHus oOiee
YpaBHEHUS IIPSAMOM.
Vcnonb30BaHus ~ ypaBHEHUs
[PSAMOM,  NIPOXOJAIIEH  yepe3
JaHHYI0  TOYKY B  JaHHOM
HaIPaBJICHUU. Hcnonb3oBanus

ypaBHEHHUS PSIMOH,




[IPOXOSIIEH Uyepe3 JBe JaHHbIE
TOYKHU. Hcnonb3oBanus
ypaBHEHUs MPSIMOM B OTPE3Kax Ha
0CsIX. YTOJI MEXAY ABYyMs
[IPSIMBIMHU. HcnonwszoBanus
YCIIOBUM MApAJUIETbHOCTH U
[EPIEHAUKYISIPHOCTH MIPSAMBIX.
Briuucienust pacCTOSHUS OT
TOUKH o MPSAMOW;
Brrunciienus MPENEIoB
YUCJIOBOM MTOCJIEI0BATEIbHOCTH.
M cronb30BaHUsI T€OMETPUUECKOTO

CMBICIIa
rnpenpena YUCIIOBOM
[MOCJIENOBATENLHOCTH.

M cnonbp30BaHus MOHSTHUSI

npeaesna GyHKIIMU B TOUKE U €T0
FCOMETPUYECKHUM CMBICIL.
BrruucieHus: 0THOCTOPOHHUX
[PEIEIOB. Brruncnenus
[peeIIOB GbyHKIMHA Ha
OCCKOHEUYHOCTH.

lcroap30BaHus MMOHATHS
OCCKOHEYHO MAJIOW BEJIMYMHBI U €€
cBoiicTBa. Mcronp3oBanue
[MOHATHS OSCKOHEYHO OOJIBIION

BEJTUYMHBI. Hcnons3oBanue
OCHOBHBIX TEOpPEM O Mpejenax

byHKIHA. Hcnonb3oBanus
[epBOro u BTOPOTO
3aMeyaTeNbHbIX MpeJIeyIoB.
Vcnosib30Banus TEXHHUKHU
HAXO0XKICHUS MpeJIeyIoB;

BepTukanbHbIX, TOPU30HTATBHBIX

1 HAKJIOHHBIX aCHMIITOT.
Knaccudukanum

TOUEK pasphbIBa.

M cnonbp30BaHus TTIOHATHS U

CYIIIHOCTH  HEOIPECICHHOTO

nHTerpana.  Mcnosb3oBaHus
CBOMCTB HEOIPEIEIEHHOTO
uHTerpana.  Mcnosb3oBaHus
OCHOBHBIX METOJI0B
VHTEIPUPOBAHHUS:

HEIOCPEACTBEHHOTO,  3aMEHBI
[EePEeMEHHOMN, UHTETPUPOBAHUS T10
yacTsaM. Mcrnonabp3oBanus
MHTETPUPOBAHUEM IpoOHO
parMoHAIbHBIX i
TPUTOHOMETPHUECKUX (PYHKITHIA.
Hcnonn3oBanus




OTIpe/IeIEHHOT0 UHTErpaa u ero
reOMETPUUECKOTO CMBICIIA.
crions30BaHus CBOMCTB
ONPEAEIIEHHOIO0  MHTErpaa.
lcrions30BaHus (hopMyIIbI
Herotona-Jleiibnuna.
lcrionb30Banus METOIOB
BBIUHCIICHUSI  ONPEJEIIEHHOTO
VHTETpaa. Brruucnenus
TUI0INAACH TUIOCKUX (UTYp C
TOMOIIbIO OTIpeIeIEHHOTO
MHTErpaa. Brruucnenus
HECOOCTBEHHBIX  MHTErPajioB
[IEPBOrO U BTOPOT'O poJia.
lcrions30BaHus MOHATHS
midQepeHInanbHOT0 ypaBHEHUS.
Hcnonws3oBanus
nopsijika, oOIIero peneHus,
JaCTHOTO pereHus
midQepeHInanbHOTO ypaBHEHUS.
Hcnonws3oBanus
mdpepeHINaTbHOTO YpaBHEHUS C
pa3eNIoIUMUCS IEPEMEHHbBIMH,
BBIUMCIICHUS
OJHOPOJHBIX, JIMHEWHBIX
middepeHInanbHbIX YpaBHEHUH
I-ro  mopsaka.
Vcrionb3oBaHue
nuddepeHInaIbHbIX YpaBHEHHUH
2-r0  mopsjaka.
lcrions30BaHus MTOHATHS
HIIACTUYHOCTH (PYHKIMH U ee
MPUMEHEHHS B YKOHOMHUYECKOM
aHanuse. [locTpoeHust KpUBBIX
copoca U MIPETI0KEHUSI.
Vcnonb30BaHus METOJI0B
HAaNMCHBIINX  KBaJpaTOB B
WCCIIEIOBAaHUM  3aBHUCHUMOCTH
00beMa UMITOPTa OT BETUIUHBI
TaMOMXEHHBIX TUIaTeXeH,
KOJIMYECTBa BBISIBIICHHBIX
TaMOXXEHHBIX IIPAaBOHAPYIICHUIH
oT
KOJINYECTBA COTPY/HUKOB
[IPaBOOXPAHUTENILHOTO OJI0Ka.

Xopoo

Obyuarowuiics e1adeem
Hagvikamu: BIAAEET METOAAMU

pelIeHust TUIIOBBIX
MAaTEMATUYECKUX 3a1a4
HCTIONB3YS OCHOBBI
PKOHOMHUYECKHX u

MaTeMaTHYECKUX 3HAHUM 519)5!




OLIEHKE 3P PEKTUBHOCTH
PE3yIbTATOB JIEATCILHOCTH B
pa3nuaHbIX cdepax. Pacuera
OTIpENIENIUTENICH  KBaJpaTHBIX

MaTpPHLI. Hcnonb3oBanus
CBOICTB ONPEICIUTENCH.
cnonn30BaHus 3JIEMEHTOB
BEKTOPHOI anreOpshl.
Mcnosib30BaHus onepanuu Hajl
BEKTOPaMH. Brranciaenus
CKaJIIPHOTO MIPOU3BEICHUS
BEKTOPOB, Pa3MEPHOCTH U
0asuca BEKTOPHOTO
npocTpaHcTBa. Mcrons3oBanus
MMOHATHUS Hu CYIIHOCTH
KOMIIJICKCHBIX qHCell.
Hcnonbp30BaHus OCHOBHBIX
dbopmyn B JIEKapTOBBIX

MPSIMOYTOJIBHBIX KOOPIUHATAX:
Vcrionb30BaHus  ypaBHEHUS
TTUHUH KaK T€OMETPUICCKOTO
MecTa Touek. Mcrnonb30BaHus
YPaBHEHHUS MIPSIMOM C JJAHHBIM
YTJIOBBIM kod(durmeHTOM.
Vcnionp30BaHus ob1ee
YpaBHEHUS MPSIMOH.
lcrionbs30BaHus ypaBHEHUs
MPSMOM, MPOXOSIICH Yepe3
JTAaHHYIO TOYKY B JJAHHOM
HanpaBieHuu. Mcnonb3oBaHus

YpaBHEHUS MPSIMOM,
[MPOXOIAIIEH Yepe3 ABe TaHHbIC
TOYKHU. HUcnonp3oBanus

ypaBHEHMs IIPSIMOI B OTpe3Kax Ha
0CsIX. YTOJ MEXAY ABYyMs

MPSMBIMHU. Brruucnenus
pacCTOSHUSL ~ OT TOYKH iy}
MPSIMOM; Boeruucnenus
[pPEIEIIOB YUCIIOBOM
[10CJIE/I0BATEIIbHOCTH.
M crnosib30BaHus TEOMETPUUYECKOTO
CMBICIIa
rnpenpena YUCIIOBOM
[10CJIE/I0BATEIIbHOCTH.
Vcnosb30BaHus MOHSTHUS

npezena QyHKIUU B TOUKE U €r0
FEOMETPUYECKHUM CMBICIL.

Brrancienus npeeoB
(GyHKINN Ha OECKOHEYHOCTH.
lcrionp30BaHus HOHSTHS

0ECKOHEUHO MAaJION BEJIUYUHEI U €€
cBoiicTBa. cnonp30BaHus




[1EPBOT'O u BTOPOTO
3aMeUYaTeNIbHBIX IIPEIENIOB.
Vcrionb30BaHus IOHATHS U

CYIIHOCTH  HEOIPEIEICHHOTO
uHTerpana.  Mcnosb3oBanus

CBOICTB HEOIPEICTICHHOTO
uHTerpana.  Mcnosb3oBanus
OCHOBHBIX METOI0B
WHTETPUPOBAHUS:

HEIIOCPEICTBEHHOI0,  3aMEHBI
[IEPEMEHHOM, NHTErPUPOBAHUS 10
yacTsaM. Mcnonp3oBanus
OIIPEEIEHHOT0 NHTETpaa U ero
F€OMETPUYECKOTO CMBICIA.
Vcnosb3oBanus CBOWCTB
ONpENEJICHHOT0  HMHTErpaja.
Vcnionb30BaHus bopmyb
Hprorona-JleliOHu1IA.
Mcnosb30Banus METOIOB
BBIYMCIICHUSI  OINPEIECICHHOIO
MHTETpaa. Brruucnenus
MJI01a e TUIOCKUX Uryp ¢
[TOMOLIbIO OIIPEAEIIEHHOTO
uHTerpana.  Mcnosb3oBaHus
MOHATHUS TUPPEpEeHITNATEHOTO
ypaBHeHusa. Vcnonb3oBaHus
nopsijika, oOIIero peeHus,

JACTHOTO penieHus
i epeHInanbHOT0 ypaBHEHUS.
Hcnonb3oBanns

i pepeHInaTbHOTO YPaBHEHUS C
pa3eNAIoIUMUCS IEPEMEHHBIMH,
BBIYHCITICHUS
OJTHOPOJIHBIX, JTUHEHHBIX
mdQepeHnrnanbHbIX YpaBHEHUH
I-ro  mopsnka.
Vcnosib30Banue
i pepeHInaTbHbIX  ypaBHEHUH
2-r0  mopsIKa.
[locTpoeHust KpUBBIX chpoca |
npeuiokeHus.  Mcmonb3oBaHMA
METOJI0B HAaUMEHBIINUX
KBAaJpaTOB B  HUCCIEJI0BAaHUH
3aBHCHUMOCTH 00beMa UMIIOpTa OT|

BEJIMYUHBI TaMO>KEHHBIX
IIaTeKEH, KOJIUYECTBa
BBISIBIICHHBIX TaMOKEHHBIX
[MpaBOHAPYILIECHUI oT
KOJIM4YEeCTBa COTPYAHUKOB
MPaBOOXPAHUTEIHHOTO OJIOKA.

YV OBIETBOPUTEINIBHO (OOyuarowutics e1adeem

HABLIKAMU.




JaCTHYHO BJIaACCT METOdaMHU

pelieHus TUTIOBBIX
MaTeMaTHYECKUX 3aja4
MCTIONb3YS OCHOBBI
HDKOHOMHYECKUX u
MaTEeMaTHYECKUX 3HAHUH TpU

OIICHKE s pexTuBHOCTH

pPEe3yJIbTaTOB IEATEIBHOCTH B
pa3nnyHbIX cepax. Pacuera
ONpENEIUTENIE  KBaJpPaTHBIX

MaTpHUII. Hcnonb3oBanus
CBOICTB ONPEACIUTENCH.
Vcrionb30BaHusl  3JIEMEHTOB
BEKTOPHOMU anreOphl.

lcronbp30BaHus Onepauuy Haj
BeKTOpaMu.  Mcronb30BaHUs

MMOHATHS i CYIIHOCTH
KOMILICKCHBIX YHCEel.
lcrionb30BaHusI JEUCTBUA HAL
KOMILICKCHBIMU YHCIaMU
lcronas30BaHus OCHOBHBIX
dbopmy B JIEKapPTOBBIX
MPSIMOYTOJIBHBIX KOOPIMHATAX
Brruncienus MPENEIOB
YHCJIOBOI ITOCJIEOBATEIHLHOCTH.
M cnonbp30BaHus MOHSTHUSI

npezena QyHKIUU B TOUKE U €ro
FCOMETPUYECKHUM CMBICIL.

Brruncienus npeieIoB
(GyHKIMN Ha OECKOHEYHOCTH.
lcrione30Banue OCHOBHBIX

TeopeM O mpeaenax QyHKIUH.
Vcnionb30BaHus MOHATHS U
CYLIHOCTH  HEOIPEIEICHHOTO

uHTerpasia.  Mcnonb3oBaHus
CBOMCTB HEOIIPEIEIIEHHOT O
uHTerpasia.  Mcnonb3oBaHus
OCHOBHBIX MCTOO0B
WHTCTPUPOBAHUS:

HEIOCPEICTBEHHOIO,  3aMEHBI
[MepEeMEHHOMN, UHTETPUPOBAHUSI TIO
vacTsaM. Mcmoab30oBaHus
ONPE/ICICHHOTO UHTETpaja U €ro
r€OMETPUYECKOTO CMBICIIA.

Mcnonn3oBanms CBOICTB
OTpeIeJICHHOT O WHTEerpaa.
lcronas30BaHus dbopMyIIBI
Hrrorona-JleiiOnuna.

lcronas30BaHus MMOHATHS

midepeHInanbHOT0 ypaBHEHHUS.
Hcnonbs3oBanus




i epeHInaTbHOTO YPaBHEHUS C
pa3IeNaIoIUMUCS IEPEMEHHBIMH,
BBIYHCIICHHS
OJTHOPOJIHBIX, JTUHEHHBIX
mdQepeHnnanbHbIX YpaBHEHUH
I-ro  mopsiaka.
Vcnosib30Banue
i pepeHInaTbHBIX YPaBHCHUH
2-r0  mopsaKa.
Vcnionb30BaHus MOHSTUSA
HIIACTUYHOCTH (DYHKIMH U ee
[PUMEHEHUS B SKOHOMHUYECKOM
aHAJIN3E. Hcnonb3oBanus
METOJIOB HAaUMEHBIINUX
KBaJ[PAaTOB B UCCIICOBAHUH
3aBHCHUMOCTH 00beMa UMITOPTa OT
BEITMYUHBI TAMOYKEHHBIX

IIaTeKEH, KOJIUYECTBa
BEISIBJICHHBIX TaMO>KEHHBIX
[MpaBOHAPYILIECHUI oT
KOJTMYECTBA COTPYJIHUKOB
MPaBOOXPAHUTEIHHOTO OJIOKA.
HeynosnerBopureins He coomeemcmeyem
HO «y00871€eMBOPUMETILHO»

3. Tumnosble KOHTPOJBbHBbIC BOIIPOCHI M 3aIaHUSA WM UHBIC MAaTCPHUAJIbI, HGOﬁXOI{I/IMbIe JJISA

OLICHKH 3HAHMI, YMEHUU U HABBIKOB, XapaKTepU3yHIIUX (OPMHUPOBAHME KOMIICTCHIIUN B

npouecce 00yueHus Mo AUCHMUILINHE IPU 0CBOEHUM 00pa30BaTe/IbHONH MPOrpaMMbl

OueHoYHBIE CpeiCTBa (BONPOCHI, THIIOBbIE KOHTPOJIbHbIE 32JaHUS1, TECTHI HJI HHbIE
MaTepuaJIbl VISl OleHKH 3HAHUI, YMeHU i, HABBIKOB)

YK-9 Cnocoben npuHIMaTh 000CHOBaHHBIE SKOHOMHUYECKHE PEHICHUS B Pa3IMUHBIX 001aCTsIX
PKI3HEESITETbHOCTH.

Oyenounvle cpedcmea, no38oaawUe OYeHums 3HaHus no komnemenyuu 31

Konmponwvnvie gonpocwi

1. Onpenenutenu. CBOICTBA ONpPEAETUTENECH.

2. Marpuusl. Onepanuu HaJl MaTpULaMH.

3. OOparnas marpuna. Haxoxnenue oOpaTHOi MaTpuUIbL.

4. Panr marpunsl. HaxoxieHue panra MaTpuiibl.

5. CucteMbl JIMHEWHbIX ypaBHeHU. Dopmyisl Kpamepa

6. OCHOBHBIE ITOHATHUS aHATUTUYECKON reoMeTpuu. [Ipsmas nuHus Ha uiockocT. [1nockocTs.
[Ipsimast ¥ IJIOCKOCTH B IPOCTPAHCTBE

7. Ilpenen nmocnenoBatenbHOoCTH. DYHKIMS OAHON nepeMeHHOM. [Ipenen pyHkumu.
HenpeprIBHOCTH

8. Ilonsarue GyHKIMM.

9. CnocoOsl 3aganus HyHKIHA.

10. Knaccudukanms smeMeHTapHbIX (YyHKIIHHA
11. OmnpeneneHne U rTeOMETPUUIECKUI CMBICI ITEPBOM MTPON3BOAHON. OCHOBHBIE IIpaBUiIa
b GepeHnpoBanus.




12. TIpou3BoaHbIE FIEMEHTAPHBIX (HYHKITHA.

13. TIpousBoaHas CIIOKHOW U 0OpaTHOM (PyHKITHIA.

14. IIpou3BoJHBIE BRICIIUX MOPSIKOB;

15. Huddepennman GyHKIHN U €70 T€OMETPUUESCKUN CMBICIL.

16. Jlorapudpmuueckoe nuddepeHpoBaHue;

17. OcHoBHbIe TeopeMbl AU HEepEHITNATEHOTO HCYUCIICHHUS.

18. IIpasuio Jlonurans. Bozpacranue u yosiBaHue QyHKIHH.

19. Dxcrpemym GyHKIIUA. BBITyKIIOCTH, BOTHYTOCTD, TOUYKH TIEperuoa.

20. IlomHoe uccrnenoBanue (PyHKIMHA U TOCTPOCHUE MX TPAPHUKOB.

21. O6nacte onpeneneHus, 00JacTh 3HaUeHUN (PYHKIIMHU IBYX IEPEMEHHBIX.

22. Tlpenen u HEMPEPHIBHOCTH (YHKIIUU IBYX ITEPEMEHHBIX.

23. YacTHbIe MPOU3BOIHBIC, CMEIIIAHHBIE TTPOU3BOAHBIC, TTOJHBIN AuddepeHia.
24. DxctpeMyM (YHKIHHU JABYX NEPEMEHHBIX.

25. Heo0xomuMoe U 10CTaTOYHOE yCIIOBHSI.

26. Hcnonb3oBaHWE 3JIEMEHTOB MaTEMAaTUYECKOTO aHAIHM3a B aHATTN3€ MIPOOJIEM TaMOKEHHBIX

OpraHoB
Oyenounvie cpedcmaa, no380AIOWUE OYEHUMb YMEHUS N0 KOMNemeHYuu
Vi
TecTnl R
1. Jlns marpun; A u B Halimeno npousBenenue A-B, npuuem A= 2 -1 35
. puIL bl p it , TIp | | Torna
Marpuia
<0 1

B nomxna nmers...
1) 4 crpokwu; 2) 2 ctpoku; 3) 1 cTpoky; 4) 3 cTpoku
2 Ksagparuanas Gopma JAByX MepeMeHHbIX Sx* + 8Xy + S5y” sBuseTcs.
1) 3HaKOHEONpeAeTIEHHOM;
2) oTpULIATENBHO OINPEIEICHHOM;
3) IOJOKUTENBHO OTNPEACTIEHHON;
4) HEOTpHUIIATEIBHO OIPEACIICHHON

3. YCTaHOBUTE COOTBETCTBHE yosc iy TIneTENiaMu 1 WX RHAUCHUSIMI

4. TpowssonBgd GyHKIMHN y = 2:6*! -] 1g3x
I. lim--------- 2. lim 3. lim —s—
) X XN X x>0 X
a) 1: 0) 3: o, r)4; n) 0.
1
I/x + 3 uMmeer BULL.
1) 8x*+ 1 +3; 2)x3+l; 3) 8x* + L ;4) 4x +
2-/x a/x 2--x
X
5. HaiiguTe mpou3BOAHYIO OT 3a/laHHON QYyHKIIUH )=,
sin x
Ay =sin®= X )y By y=sin- O -1
sin > x sin > x Sin x cosx

le;eHO‘iHble Cp@@Cﬂ’l@Cl, no3eojiArouwue oueHunlb HAB8blKU No KomnemeHyuu
H

1 2 3
1. Beriuucnure onpenenurens: |3 -1 2
0 1 1

2 Beruucnute paccrossaue Mexay Toukamu 4 (1;0; 1), B (-1; 5; 0).
33a1aHHON ypaBHEHUEM
OyeHouHble cpedcmea, no360IAI0UUEe OYEHUMb YMEHUSL O KOMNemeHyuu

y
4 OHpe,Z[eJ'II/ITe BH I, PACIIOJIOXKCHHUEC U OCHOBHBIC XapaKTCPUCTHKU KpHBOﬁ BTOPOTO IIOPsAAKa,



[ 1- cos:x Ilm s—

7. Beruucaure - S

5. Haiigure mpou3BoaHy0 OT QyHKIHH y = 4x° + §Tx + cos 2x - 5 .
YK-9 Criocob6eH npuHHMAaTh 000CHOBAHHBIE SKOHOMUYESCKHUE PEIICHUS B PA3IMYHBIX 00JIACTIX
JKHA3HEIEATEILHOCTH.
Oyenounvie cpedcmaa, noO380IAOUWUE OYEHUMb 3HAHUSL NO KOMNEemMeHYUU
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lKOHI’I’lpOJZbele 80NPOCHL

Onpenenurenu KBaJpaTHbIX MATPULL.
ObpatHas marpuna. CBoiicTBa onepanuu oOpaiieHus: MaTPHUIIbI.
DneMeHTbl BEKTOPHOU anre0psl.
Onepanuu Haj BEKTOPaMH.
CkansipHO€ TPOU3BEJIEHNE BEKTOPOB.
[lonsiTHE M CYIIHOCTH KOMILIEKCHBIX YHCEIL.
JelicTBus Ha/l KOMIUIEKCHBIMU YUCIIAMU
YpaBHEHUE TUHUM KaK TEOMETPUUECKOTO MECTA TOUEK.
VYpaBHeHHE MPSAMOM € JAHHBIM YTJIOBBIM KO3 (DULIEHTOM.
OO6miee ypaBHEHHE TIPSIMOIA.
VYpaBHeHUE MPAMOH, NPOXOIALIEH Yepe3 TaHHYIO0 TOUKY B JaHHOM HANpaBIICHUH.
YpaBHEHUE NPAMON, NPOXOAALIEN YEPES IBE TAHHBIE TOUKHU.
VYpaBHeHUE NPAMOI B OTpE3Kax Ha OCsX.
VYron Mexay IByMs IPSIMBIMHU.
VYcnoBus napaliyienbHOCTU U EPIEHIUKYISIPHOCTH MPSMBIX.
PaccrosiHue oT TOuKH 10 IPSAMON;
Uucnosas Mocie10BaTeNIbHOCTh U €€ TIPENE.
['eomeTpuyeckuii CMbICT TIpeAEIa YHUCIOBOM MOCIIEI0BATEILHOCTH.
[TonsiTue mpenesna QyHKIMY B TOUKE U €TI0 T€OMETPUUECKUI CMBICII.

PN R WD

—_ = = = = e = = = = \©
WX Nk WD = O

)
O

. IloHsATHE 1 CYIIHOCTB HEOIpeIeJIeHHOr0 uHTerpana. CBoicTBa HEONPEAEICHHOTO
HHTErpaa.

21. OCHOBHBIE METO/bl HHTETPUPOBAHUS: HEMOCPEICTBEHHOE, 3aMEHbI [IEPEMEHHOM,

MHTETPUPOBAHUE 10 YACTSIM.

22. HWuTterpupoBaHue 1poOHO palliOHATBHBIX U TPUTOHOMETPUUECKUX (DYHKITHIA.

23. OnpeneneHHblil UHTerpaji U ero reoMeTpuyeckuil cmbicia. CBOMCTBA ONPEIEIIEHHOTO
uHTerpanga. ®opmyna Herotona-JlenoHua.

24. MeTtozpbl BBIUKUCIEHHS ONPEEICHHOTO HHTErpaja

25. . lonsitue nuddepenmansaoro ypasaeHus. [lopsiok, od1iee pemeHue, 4acCTHOE pelieHue
nudGepeHInaTbHOTO YPaBHEHUS.

26. [luddepenimanpapie ypaBHEHUS ¢ Pa3Ie/ISIOIMIUMUCS IEPEMEHHBIME, OJTHOPOIHbIE,
JauHeHHbIe b dhepeHInabHbIe YPaBHEHUs | -r0 mopsiaKa.

27. uddepeHnuanbHble ypaBHEHHS 2-T0 MOPSIKA.
28. KpuBble cripoca U NpeyIoKeHUs.

29. MeToa HaMMEHBIINX KBAJPATOB B HCCIICIOBAHUN 3aBUCUMOCTH 00BbeMa UMITOPTA OT
BEJIMYMHBI TAMOKEHHBIX IJIaTEXKEH, KOJTUYSCTBA BBISIBICHHBIX TAMOKCHHBIX
MPaBOHAPYIIEHUN OT KOJIMYECTBA COTPYIHUKOB MPABOOXPAHUTEIHLHOTO OJIOKA




1 4 -1

1. Onpenenurens |2 5 4| paBeH:
1 -3 5
1) 24; 2) 19; 3) 10; 4) 0; 5)-50

2. Kakwue 4yncina COOTBETCTBYIOT MHOKECTBY JICHCTBUTEIBLHBIX YHCEN?

a. TOJIOXKUTEIbHbIC,

0. pacroyioKeHHbIC HA YHCIIOBOI PSMOIA;

B. BCE YHCIIA.
3. Obuee pemenue auddepeHnnanbHOro ypasuenus y' + 2y' + 5y = 0 umeer Bua:
2)y=Cme+Cme™, 3y=Cme'"+Cué’
7 12

12

ly=e' (Ccost + Csin 2x);

Vi 2
4y=Cme*+Cuxme™; 5)y=eZ(Ccosx+Csinx).
4. Narerpan J ~-x* + Thdx =. (* J

2)In|x|-x+C;
2 x?
1) 5x-x+C; 3)SInfX+dx+C5 4y sp|x|-—+7x+C
4
5. IIpoBeneHo yetbipe n3mMepeHus (0e3 CuCTeMaTHUeCKUX OUIMO0K) HEKOTOPOH CIIy4aiiHOM BEJIMYUHBI (B MM):
3,8,9, 16. Toraa HecMmelnieHHas OLIEHKAa MaTEMAaTUYECKOI0 0KMIaHMs paBHa... (.2 4+ 0)9.25:;
B!8 r9s.
Oyernounbie cpedcmsa, No380NAOUWUE OYEHUMb HABLIKU NO KOMAEmeHYUul

H

I Haitru Matpuity C=A*B, eciu

) sin 3x°
" Beraucauts npesen lim
x>0 X

3. *Bdt.
Haiitn I/IHTeraJIT

'HyCTL X - IucKpeTHas BeJIMYMHA, 3aJJaHHAsl 3aKOHOM PaCIpEEICHUs] BEPOSITHOCTEN:
-1 5
6 03 0,7
-HaI‘/’ITI/I MAaTeMaTUYECKOE OKUIAHUE CITyYaHON BEIUYMUHBI
['padux mmoTHOCTH pacmpeneneHuss BEPOSTHOCTEH HEMPEPHIBHON CIyYailHOW BEIWMYHUHBI X,
pacmpeseieHHO paBHOMepHO B uHTepBaie (-1; 3), umeer BUA:

f(x)%
a
—
—:.1 -+ k4
-1 0 3 X

Haiitu 3Hauenue a



CTPYKTYPA IPUMEPHOI'O 3K3AMEHAIIMOHHOI'O BUJIETA

Jucnunnumaa MaremaTuka
dopma 00ydeHHs OUHAS
Hamnpasnenue noarorosku 38.05.02 «TamoxkeHHOE 1€710»

3K3AMEHAIIMOHHBIN BUJIET Ne 1
1. Onpenenutenu 2 U 3 MOPSAIKOB U MTpaBUia UX BeruucieHus. CBorcTBa
OTIpEICIIUTENCH.

2. Omnpenenenre ¥ reOMETPUUECKUI CMBICI ITEPBOM MTPOU3BOHOU. OCHOBHbBIE
npaBuia audhepeHIupoOBaHUS
3. Tectol

1. Onpenenurenb MaTpUIlbl PABEH:

1) 34;2)-24;3)84;4) 1.

2. Kakoe U3 nepeyucaeHHbIX HUKE YTBEPKICHUM SBIISIETCS BEPHBIM?

1) UYepes m00ble TpU TOYKU MPOXOIUT IJIOCKOCTh, U IPUTOM TOJIBKO OJTHA.
2) JlroOble yeThIpe TOUKH JiexKaT B OJAHOM MIIOCKOCTH.

3) JIroObie yeThipe TOUKH HE JIeXkKAT B OJTHOM TIIOCKOCTH.

4) JIroOble TpU TOYKH JIeXKAT B OJHON TUIOCKOCTH.

3. Haiinure 3HaueHue npenena: .

A)0;b)5;B)12;T') -4.

4. HaiinuTte Npon3BOAHYIO OT 33/IaHHON (YHKINU Y= .

A) y’=3x3+4x-1; b) vy’=3X3+4X; B) y’=3x3-1; I') y’=x3+x-1

5. JuddepeHnnanbHpIMU YpaBHEHUSIMH IIEPBOTO TOPSIIKA SBISTFOTCS.

1) xy"-2y'=x;2) xy =4x - y;3) Xy' - 2y = x;4) Xy' =4x - y.

6. YCTaHOBHUTE COOTBETCTBUE MEXY MU PEpEeHIINATLHBIM YPABHEHUEM U €T0
XapaKTePUCTHUECKUM YPaBHEHUEM.

L. yXY-y"+y"=0;2. yXY -y"+y"+y=0; 3. yXYV-y"+y'+y=0;
A)14-13+1+1=0; B)14-13+1= 0; C)13-12+1+1=0;
D)14-13+12=0;E)14-13+12+1=0

7. MHOXeCTBO MepBOOOPA3HBIX PYHKIIMH UMEET BUIL.

1) 2cosx + C; 2) - co32x + C; 3) co32x + C; 4) 2c032x + C.

8. IlapaGomamu sSBISIOTCS:

2

Xy
I—---=1, 2)yxotdy2=1; 3)y’=4x; 4)x*=4y.
) Vb )y ) y

10. Paccrosinue mexay Toukamu B (-3; -4) u D (6; 8) paBHo.
1) 14;2) 13; 3) 16; 4) 15.
X

4. Haiinure npou3BoIHYIO OT 3aJaHHOM QyHKIUH = -----.
sin x

VYTBepKAEHO Ha 3aceIaHuU

19.10.2021r.

[IpoTokoi Ne2



Jeckpunrop IIpouenypa IIxana oueHuBaHus Kpurepuu ouennBanus
bl OLICHMBAHUS
KOMIIETeH LU
1 2 3 4
3HaHus O1eHrBaHUE OTBETOB OTan4HO OOyuaromuiics METOJI0JIOTHYECKH
Ha BOIIPOCHI BepHO 1 apryMEHTHPOBaHHO OTBEYAET 110
HK3aMEHALIMOHHOTO COJIEP)KAHUIO  KaXJAOro U3  JBYX
Ousera u TECTOB C BOIPOCOB;  OOHapyXHBAaeT IOHUMaHUE
BLIOOPOM ~ OJIHOTO MaTepuaa, u3jaraer MaTepuan
orBera U3 4-x [I0CJIE0BATENBHO U MPABUIILHO, MOKET
[IPEJUIOKEHHBIX B 000CHOBATh CBOM CYK/I€HUS, IPUBECTU
bopme YCTHOTO HE0OX0IMMbIE IIPUMEPBI HE TOJIBKO 110
cobece0BaHus y4eOHUKY, HO U CAMOCTOSITEIbHO
COCTaBJICHHBIE.
Xopoiio OO0yuaromuiics JIaeT OTBET,
Y 10BJIETBOPSIOLINIA TEM ke TpeOOBaHUAM,
YTO UUJIS
OLICHKH«OTJINYHO» , HOJOITyCKaeT!] -
2HECYIIeCTBEHHBICOIITHOKH, KOTOphIEca
MXKe UCIIPABIIAET, 3aTpyIHAETCS
PUBECTU CaMOCTOSITENIbHO
COCTaBJICHHBIE  NIIPUMEpPBI;  J€NNaeT
BBIBOJIBI, HO OHHU TpeOyroT
JIOTIOJIHUTENBHON apryMEHTaLUH.
VY nosnerBoputenbHo | OOyvaromuiics oOHapyKUBaeT 3HAHUE U
[IOHUMAaHUE  OCHOBHBIX  IIOJIOKECHUM
MaTepuajga  BOIPOCOB,HO:  M3JIaraet
MaTepuajg  HEMOJHO M JIOIyCKaeT
HETOYHOCTHUBOIPEEICHUN
HNOHATUHUMIU(POPMYITUPOBKE MTPABUII; HE
YMEET METO/I0JIOTMYECKU TPABUIIBHO
000CHOBATh CBOUCY KACHUSHU IPUBECTU
CBOM MIPUMEPBI; U3J1araeT MaTepual
HEINOCHEA0BAaTeIbHO U JOIyCKaeT
OIUOKH.
He cootBercTBYyET
Hey1oBIeTBOPUTENBH O |[«YJIOBJIETBOPUTEIHHOY
VYmenuss  |OueHuBaHue OtnnuHO 10-9 npaBUIBHBIX OTBETOB HA TECTOBBIE
BBITIOJTHEHHBIX TECTOB 3amanus u3 10 npe1oKEHHBIX.
C BEIOOpOM Xopowo 7-8  mpaBWIbHBIX OTBETOB Ha
HECKOJIBKMX OTBETOB, TECTOBBIC 3alaHus u3 10
TECTOB Ha NpeJIOKEHHBIX B OMIIETE.
COOTBETCTBUE WM | VYOBJIETBOPUTENBHO |6 TMPaBUIbHBIX OTBETOB HA TECTOBHIE
paH>XUpOBaHUE 3aganus u3 10 npeanokeHHbIX B Ouere.
HeynosnetBopuresbh o [He COOTBETCTBYET «y1OBICTBOPUTEIBHO
HaBpiku  (OnieHMBaHUE pelICHUS OtnnyHO CaMoCTOSATETLHO W METOJOJIOTMYECKH

3a71a4u WU
CUTYallMOHHOW 3aJja4u

BEPHO pemraer 3ajady.
CchopmynupoBaHbl  apryMEHTUPOBAHHBIC
OTBETHI Ha BCE BOMPOCH B YCIOBHH

3agauu.




Xopouio 3agayva peiieHa ¢ 1-2 HETOYHOCTAMM.
[losrydeHHBIC IPU PEIICHUH 3a]1a4H
OTBET(bI) IPABUIIBHBINA(-BIC), HO TAKKE
coJiepKar HETOYHOCTH WIH
HEJIO0CTAaTOYHO apryMEHTHUPOBAHBI.

Y I0BIETBOPUTENBHO (3a7a4a pelieHa ¢ OImruOKaMu, KOTOPhIE HE
MO3BOJIAIOT MPABUIBHO CHOPMYITUPOBATH
OTBETHI Ha BCE BOMPOCHI U3 YCIOBUS
3a/1a4H.

HeynosnerBopuresnsH 0 |[He cOOTBETCTBYET «yAOBJIETBOPUTEIBHO

SN e

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26

27.
28.
29.
30.
31.
32.
33.
34.

MNEPEYEHbB BOITPOCOB JJIsA 9K3AMEHA
Onpenenurenu. CBoWCTBa ONPEAEIUTENEH.
Marpuiipl. Oniepanuy HaJi MaTPUIIAMU.
Ooparnas marpuna. Haxoxaenue oOpaTHOI MaTpPHUIIBL.
Panr matpunsl. Haxoxienue panra MaTpuiibl.
Cucrtembl TuHeHBIX ypaBHeHU. ®opmyisl Kpamepa.
OcHoBHbIE TOHATHUS aHATUTUYECKOM reoMeTpud. [Ipsimas nuuus Ha mnockoctu. IlnockocTs.
[Ipsimasi ¥ JIOCKOCTh B IPOCTPAHCTBE
[Ipenen nocnenoBarensHocTH. OyHKIMSA 0fHOM nIepemeHHOM. [Ipenen GpyHKIun.
HenpepsiBHOCTD
[TonsTre GyHKIMM.
CriocoOb1 3a1anust pyHKIHI.
Krnaccudukanus snemMenTapHbIx QyHKINN
OnpeneneHne U TeOMETPUYECKUI CMBICI ITEPBOM MTPOoN3BOIHON. OCHOBHBIE IIpaBUiIa
nuddepeHIpoBaHUs.
[Ipou3BoaHBIC AIIEMEHTAPHBIX (QYHKIUH.
[Ipoun3BoHas CI0KHON M 0OpaTHOM (PYHKITUH.
[Ipoun3BogHBIE BHICIIUX MOPSIKOB;
Huddepennman GyHKIUH U €70 TEOMETPUIESCKUN CMBICIT.
Jlorapudmmueckoe nuddepenmpoBanue;
OcHoBHbIe TeOpeMbl AU PepeHInaTbHOrO UCUUCTCHHUSL.
[IpaBuno Jlonurans. Bo3pacranue u yobiBaHHE (yHKIHH.
DkcTpeMyM (pyHKIHU. BBIMYKIIOCTh, BOTHYTOCTh, TOUKHU Ieperuoda.
[TonmHoe uccnenoBanue GyHKIUN U MOCTPOCHHUE UX TPAPUKOB.
Ob6mnacTh omnpeaeneHus, 06JacTh 3HaYUCHUN (PYHKIUU ABYX MEPEMEHHBIX.
[Ipenen u HEMPEPHIBHOCTH (DYHKITUU IBYX IEPEMEHHBIX.
YacTHble MPOU3BOHBIC, CMEIIaHHBIE TPOU3BOJIHBIC, TONHBIN AU depeHnar.
DkcTpeMyM (DyHKIHUU ABYX TEPEMEHHBIX.
Heobxonumoe 1 10cTaTOYHOE YCIOBUS.
Vcnonp30BaHue 31€MEHTOB MAaTEeMaTHUECKOTO aHAJIN3a B aHAJIM3E MPOOJIEM TaMOKEHHBIX
OpraHoB
[TonsiTHE M CYIIHOCTH KOMIUIEKCHBIX YHCEIL.
JleiicTBHs HaJl KOMIUIEKCHBIMU YHCIIaMU
VYpaBHEHHE TUHUM KaK T€OMETPUYECKOT0 MECTA TOYEK.
YpaBHeHHE MPSAMOIi ¢ JAHHBIM YTJIOBBIM KO3()(PUIIEHTOM.
O01ee ypaBHEHHUE MPSMOIA.
YpaBHeHHE MPSAMOi, TPOXOsIel Yyepe3 JaHHYIO0 TOUKY B JAHHOM HarpaBiICHHUH.
YpaBHEHHE NPAMOi, IPOXOAALIEN YEPES JIBE JAHHBIE TOUKHU.
YpaBHeHHE MPSIMOI B OTpe3Kax Ha OCSX.




35.
36.
37.
38.
39.
40.
41

42.

43
44,

45.
46.

47.
48.

49.
50.

VYroa Mexay AByMsl IPSIMBIMH.

VYcioBus napayuienbHOCTU U MEPIEHIUKYIISIPHOCTH MPSAMBIX.
PaccrosiHHE OT TOYKH 10 IPSIMOW;

YucoBas nocie0BaTeIbHOCTb U €€ MpeJie.

I'eomeTprueckuil CMBICT MIpeJeNa YUCIOBOU MOCIEI0BATEIbHOCTH.
[TonsTHe npenena GyHKINUU B TOUYKE U €70 FEOMETPUUECKUI CMBICIT.

. IloHsATHE ¥ CYHIHOCTB HEOIIPEEIEHHOr0 UHTerpana. CBolCTBa HEONPEAEICHHOTO

MHTErpaa.
OCHOBHBIE METO/IbI HHTETPUPOBAHUS: HETIOCPEICTBEHHOE, 3aMEHbI IEPEMEHHOM,
MHTETPUPOBAHUE 110 YACTSM.

WNuTerpupoBanue ApoOHO pallMOHATBHBIX U TPUTOHOMETPUIECKHIX (YHKITUH.
OnpeneneHHbld UHTETPaJl U €ro FTeOMETPUUECKUM cMbICiI. CBOKMCTBA ONPEACICHHOTO
unterpana. @opmyna Herotona-JleiiGuumna.

MeTo b1 BEIUHCIICHHSI ONIPEICTICHHOTO HHTETpaja
. Nonstue muddepennmansHoro ypasHenus. [lopsnok, od1iee pemnieHne, 4aCTHOE PelIeHIe
nuddepeHIMaIBHOTO YPaBHEHHUS.

JuddepeHnnanbaple ypaBHEHHS ¢ pa3IeNIONMMHICSA IEPEMEHHBIMH, OJHOPOIHEIE,
nuHelHble nuddepennuanbabie ypaBHeHus 1 -ro nmopsiika.

Juddepennunanbapie ypaBHEHHS 2-T0 TOPSIIKA.

Kpussie cripoca u npeuioxKeHus.

MeTo HaMMEHbBIINX KBaAPaTOB B UCCIIEI0BAaHUH 3aBUCUMOCTH 00bEMa UMIIOPTA OT
BEJIMUMHBI TAMOXKEHHBIX IIJIaTeXel, KOJTMUECTBA BbISIBICHHBIX TAMOKEHHBIX
IIPAaBOHAPYLIEHUH OT KOJMYECTBA COTPYIHUKOB IIPABOOXPAHUTEIBHOTO OJI0Ka

(1 2 1-171
1. Onpenenurens Matpunpi A =1-5 4 3 paBeH:
1 2 44)
1)34; 2)-24; 3)84; 4H1.
(12
2. AnreGpanyeckoe MaTpull |
JIOMOJIHEHUE 21 paBHO )
Bl A=| 1
NEPEYEHDb TECTOB
D 1; 2)2; 3)-1; 4)-2.



fx+x+4x=1,

I 2 3
3. Pemenue X2 cucrembl ypaBHenuii 12x1 + 3x2 + 6x3 = 8, paBHo:

[Bx1+ 3x2+13x3=2,

D1;  2)-3; 3) 4. /[ >4)-1.
(1 31 h )
4. laHbl MaTPHLIBIA = | I.B =1 |, TOraa MeMeHT ci2 MaTpuips C = B " a+B DaBCH:
Cl
1)2;  2)30; ( 3) -14, 4) 5.
23 .
5. Jlana matpuma A =1 1 , TOT/Ia DJIEMEHT a2/ 0OpaTHON MaTpuIbl JI'! paser:
-5 7 1
1)o;  2)-4; 3)-1; 4) 6.
x 4 2
2 0Ol=x
1
6. KopeHb ypaBHeHUs PaBeH ...
1)-3; 2) 0; 3)3; 4) 9.
(16 22
A= -
7. JlaHa MaTpuLbl Torma marpuna paBHa ...
(-7 1,5 -1,5° "4 "4 3
2 -22 161
n -8 ) 11 k -8 3[) * 4)22 16 x
3x—y=1
. . Sx+Ay=2 . /
8. Cucrema JMHEHHBIX YpaBHEHUM HE UMEET PEMIEHUH, €CIIM ' —ammn
5
3
1) 3)2,4; 4)-2,4

9. Kakoe u3 nepeqncieHHbIX HIKE YTBEPKACHUH SIBISETCS BEPHBIM?
1) UYepe3s mo0ble TpU TOUKU MPOXOIUT INIOCKOCTD, M IIPUTOM TOJIBKO OJIHA.
2) JlroOble YeThIpe TOYKH JICKAT B OJTHOM TUIOCKOCTH.
3) JIroOble 4eThIpe TOUKH HE JIekKaT B OJTHOM TUIOCKOCTH.
4) JlroOble TpH TOYKH JIeKAT B OJTHOM IIIOCKOCTH.

10. Tpu npsimble, He JIeKAIIHE B OJHOM IIIOCKOCTH, MPOXO/IAT Yepe3 OJHY TOUKY. Uepes Kak/ibie Be
M3 HUX MPOBEACHA TUNIOCKOCTh. CKOJIBKO BCETO MPOBEIEHO TIOCKOCTEN?



1) 0 3) tpu
THA 4) uetsipe

11. Touka D He nexut B miockoctu Tpeyronbauka ABC. Touku M, N, Q u P - cepeanHbl OTPE3KOB
DB, DC, AC n AB cooTBeTcTBeHHO. Haiinnre mepuMeTp 4eThIpexyroabHIuKa
MNOQP, ecniu AD=12 cm, BC=14 cm.
1) 26 c™m 3)28 cm
2) 24 cm 4) 25 cm

12. IIpsimMas a napainensHa ctopone BC napaiienorpamma ABCD 1 He JIeXKUT B MIJIOCKOCTH
napasuienorpamma. Haliqure yron Mexxay npssmbiMu a 1 CD, eciv OJIMH U3 YTJIOB
napasienorpamma pased 50°.

1) 90° 3)1300
2) 50° 4)60°
13. Touka B He nexut B mockoctu TpeyroyibHuka ADC. Touku M, N u P - cepeiuHbl

otpe3koB AB, BC u BD cootBercTBeHHO. Halinure miomaas Tpeyrojbauka MNP, ecinu mioiaib
tpeyronbuuka ADC paBHa 48 cm’.

1) 24 cm? 3)12 em?
2) 36 cm? 4)6 cm?
14. Cxkonbko rpanei y Terpasapa?
1) 6 3)5
2) 4 4)8

15. B rerpasape DABC nano: AADB = 54° , AD = 20cm, BD = 18cm . Haiitu minomans

OokoBo¥ rpanu ADB.
1) » 146 cm’ 3)» 210 em’
2) » 180 cm 4)» 200 cm 2

16. Yepes Touky O nepeceueHus quaroHajieid KBaapara, CTOpoHa KOTOPOro paBHa 6 cm,
npoBeaeHa npsmas OK, epneHauKyIsIpHas K IUIOCKOCTH KBaapara. Haiinure
paccTosiHue oT Touku K 10 BepIIMH KBajapaTa, eciiu OK=4 cm.

1) S5cMm 3)34cm -V
2) 35cMm 4)7 cm

17. 13 HEKOTOPOI1 TOUKH MPOBEAECHBI K TAHHOMN IIJIOCKOCTH MEPIIEHANKYJIISAP U HAKIOHHAS,
YTOJI MEXy KOTOPBIMU paBeH p . HaliquTe NpoeKIyio HAKJIOHHOW Ha JaHHYIO
IUIOCKOCTD, €CJIM NEPIEHANKYIIAp paBeH d.

d
1) cosp 3)dcosp
2) digp 4)d sin p

18. Haknonnast AM, npoBeieHHast U3 TOYKU A K JaHHOM TUIOCKOCTH, paBHa d. YeMy paBHa
MPOEKIIMS 3TON HAKJIOHHOW Ha TJIOCKOCTh, €CITU YTOJI MEXKy TpsiMoid AM 1 naHHOU
IJIOCKOCTBIO PaBeH 45° 7

1) 1d 3) d



2 3
2) £ 4) -2
2 3N2
19. Haiinure 3na4enue npeaena: lim xox el
xA—1"—x—2
A)0; B) 5: B) 12: T)-4.
1

20. Haiigure 3qaueHue mpeaena: lim ="

XX —x—2

A) 4; b) ot; B) 0; 1.

21. Haiingure 3Hauenue npegena: lim —* N
X >4 x—4

A)l, b)-L;B) 12; I -4.

-13

22. HaiiguTte 3HaueHue npeaena: lim I__eors™
x XK X2

A) 4; b) or; B) 6,25; ri.

(x+1"x

23. Halijiute 3HaYeHMe pEENa: lim| 7.
x >N x)

A)e; b) ot; B) 0; Nil.

24. Haiinure Npou3BOIHYIO OT 3a1aHHON QYHKIHH y=x’ + 2x2—x + 7 .
A) y=3x+4x-1; B) y’=3x+4x; B) y’=3x"-1; I') y'=x"+x-1
25. HaiiauTte npou3BOAHYIO OT 33JaHHON (QYHKIMHU Y= tgr — ctgr .
1 1
S S
A) y’=sinx+cosx; b)y’=2clox; B)y'=28mx;T')y’= cosx—sinx
X

26. Haiinute Ipou3BOAHYIO OT 3aIaHHOW (PYHKIIMH Y= Sin X .

A)y'=sinx—xcosx;B)y’=x;B)y'=sinx—cosx; ') y’=1.sin*x
sin? x sin x COS X

27. Haiinure npou3BOAHYIO OT 3a/1aHHOM QPYHKINU Y= ln(ln x).

1 1 X 1
A)y'=lhx;B)y’=x2 ;B)y'= lhxI)y= xmlnx.

INEPEUYEHD 3AJIAY
1 2 3
3amauya 1. Brruucnure onpenenurens: 3 — 1 2

0 1 1



| 2xi+ %— 3%, — 1,

o x4y —
3ajaua 2. PemuTe cucTeMy ypaBHEHMI: X+x+x—2,

|11 2 3
xX—x+2x—3.
I 12 3

3anaua 3. Beruucnure paccrostaue Mexay Toukamu 4 (1;0; 1), B (-1; 5; 0).

3amaua 4. OnpenenuTe BU, PACIIONOKEHUE U OCHOBHBIE XapaKTEPUCTHKU KPUBOW BTOPOTO
IOpSAIKa, 3aJaHHOM ypaBHeHHEM X2 + )7 + 4x — 2y +1 — 0 .

. 2xX*+4x—6
3amauva 5. Berancaure lim e
six — 1
__2'TT o _ T4 Ju —Xx+ dx
3anava 6. Haliqute nnrerpai: Te+2x A
° 4 1A
3agayva 7. Berunciute uHTErpa [ cos 4x
f cos xax fio + A dx
0 b )

3azmaua 8. Berauciute miomans GUIyphl, OrpaHMYEHHON THHAAME Yy=x°, y=0, x=2.
3anava 9. Haiitu oOmiee pemenue auddepeHnnaibHoro ypaBHEHUS )’ — Cos X .

3anaua 10. Pemuts nuddepennnansioe ypaBHenue y'— 2y’ + 5y — 0.
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