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1. LIEJIM OCBOEHMSI JUCIUILTAHBI (MOAY.JIST)

1.1| Aucupnnnaa MATEMATUKA nexut B ocHOBE (yHIaMEHTAILHOM MOATOTOBKH M COCTaBIISET 0a30BYIO YacTh
00pa3oBaTeNbHO MTPOrpaMMbl MATEMaTHYECKOTO U €CTECTBEHHO — HAYYHOT'O LIMKJIAa AUCHUIIMH. MaTeMaTHKa SBIsSeTCs
OCHOBOM JUTSl pa3BUTHSI JJOTUUECKOTO MBIILIEHHS, HOPMUPOBaHUS 0OOCHOBAHHBIX CYXKAECHHH 10 MPodecCHOHaIbHBIM,
HAyYHBIM U 3TUYECKUM BOIPOCaM, YMEHUS HAyYHO aHAIU3UPOBATH MIPOOJIEMBI U IIPOLIECCHI B POeCcCHOHAIBHON 00J1acTH,
YMEHHS CTAaBHUTh 3aa4l U HAXOJUTh CIOCOOBI peIIeHNs MPoQeCcCHOHATBHBIX 3aa4 U TPaMOTHOM HHTEPIPeTaluH
IIOJIy4EeHHBIX pelieHni. MaremaTHKa JaeT He TOJIbKO YHUBEpCaJIbHYIO 0a3y A M3y4eHUs o0uenpodecCHOHaNbHBIX U
CHelHaIbHBIX AUCIUIUINH, HO TaKXKe HaJeKHBIN alllapaT H3ydeHusl B JalbHEHIIEM CII0KHBIX CHCTEM B JII000M
IIpeMETHON 00J1acTH, MOJICIMPOBAHHS, AaHAJIN3a ¥ CUHTE3a, IPOrHO3a U AUATHOCTUKU (PYHKIIMOHHUPOBAHUS TAKUX CHCTEM,
CO3JaHUs U OKCIUTyaTaIlii HOBBIX CIIO’KHBIX CHCTEM.

1.2|LlensiMmu ocBoeHUs MOAY.JIsl MaTeMaTHKA SIBJISIOTCS:

-OBnazieHNe COBPEMEHHBIM MaTEMaTUUYECKUM aIlapaToM, HEOOXOAUMBIM [T U3y4YEHHs €CTECTBEHHOHAYUHBIX,
o6menpoecCHOHANBHBIX U CHEUATbHBIX JUCIUILIHH;

-OcBoeHUE METO/I0B MATEMAaTUIECKOIO MOJEIMPOBAHUS JJIs1 TEOPETUYECKOI0 U 3KCIEPUMEHTAIILHOIO HCCIIEI0BAHUS;
-OcBoeHre TPHEMOB IMTOCTAHOBKH H PEIICHHS MATEMAaTHIECKUX 3a/ad;

-Opranu3anust BEIMUCIUTEIbHONR 00pabOTKH pe3yIbTaToB 1abopaTopHoil HHGopMauy;

-OcBoeHHe MaTeMaTHYECKIMH METOAAMU JJIsI PEIIeH s THITOBBIX IPO(ECCHOHANBHBIX 3a/1a4.

1.3|B pe3yabTaTe OCBOCHUA JUCHUIIVIMHBI BBIITYCKHUK T0JIZKE€H:

-HpI/IMCHﬂTL COBpeMeHHLIfI MaTeMaTHYEeCKHUI armapar npu U3y4Y€HUH €CTCCTBECHHO-HAayIHbIX, O6Hl€HpO(bCCCI/IOHaJ'H>HLIX u
CIICIIMAJIbHBIX TUCHHUIIINH,

-Bnagers MmeTogaMu MaTeMaTHYECKOTO MOJCIIMPOBAHUS;

-BHa,I[eTB HpI/IéMaMI/I IIOCTAaHOBKH U PCIICHUA MaTCMAaTHYCCKUX 3a1a4,

-BoImosHsaTh BBIUHCIINTCIIBHYIO 06pa60TKy PE3YIBTATOB B IPUKJIAAHBIX UCCIICJOBAHUAX U 3aJa4ax;

-YmeTh IIPUMECHATh MATEMATHICCKUEC METOIbI ITPHU PEIICHUU TUIIOBBIX HpO(l)eCCI/IOHaHLHLIX 3a7ad4.

2. MECTO JUCHUILJIUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBbI

ukn (paszern) OIT: |Bl.O

2.1|TpeGoBaHus K NpeBAPUTEIbHON HOATOTOBKE 00y4alOLIerocs:

J1st ycreuHoro u3y4eHust JUCUUIUIMHBI CTYIEHThI JOJDKHBI:

-IEMOHCTPHPOBATH MTyOOKOE 3HAHUE OCHOB 3JICMEHTAPHON MATEMATHKH (BBITOJIHSITH ACHCTBHS HAJl YUCIIAMH U
YHCJIOBBIMHU BBIPAXXCHUSMHE; IPE0OPa30BhIBaTh OYKBEHHBIC BHIPAKEHHS; IPOBOAMUTE OTEpaAIMU HaJl BEKTOpaMH (CIIOKEHHUE,
YMHOXKEHHE Ha YHUCJI0); pelaTh anreOpandyeckue ypaBHEHHs, HEPAaBEHCTBA, CUCTEMbI U UCCIICIOBATh MX PEILCHHUS; YMETh
I10JIb30BATHCS COOTHOIICHUAMU U (POPMYIIaMH, COJEPKALIMMHU MOAYIIH, CTETIEHH, KOPHH, JIorapu(MUYecKue,
TPUTOHOMETPUYECKUE BBIPAKECHUS, BEIMYHUHBI YIIIOB, JJTUHBI, TUIOIIAAH, 00BEMBI);

-CTPOUTHh MHOXECTBO TOYECK Ha KOOPAMHATHOM INIOCKOCTH; YMETh H300paXkaTh reOMETpUYecKre (PUryphl Ha YepTEKeE;
JieNaTh AOTIOJHUTENbHBIC TOCTPOCHHUS; CTPOUTH CEUEHHS; UCCIIEI0OBATh B3AUMHOE PACIIOJIOKEHHE UTYD;

-yMETbh COCTaBJISATh YPABHECHHUS, HEPABEHCTBA M HAXOIUTh 3HAUCHUS BEJIMUYUH, UCXO/IS U3 YCIIOBUS 3a/1auu;

-MMETh CIIOCOOHOCTH K a0CTpaKLny;

-MMETh CIIOCOOHOCTH U3JaraTh U 0(OPMIIATH PEIICHUE JIOTHYECKH MPABUIIBHO; MOJTHO M MOCIE0BATEIBHO, C
HEOOXOJUMBIMH TOSICHCHUSIMU;

-005a1aTh YMEHHUEM YUTATh U aHAIM3UPOBATh YUEOHYIO JIUTEPATYPY.

2.2| AMcuumiMHbl (MOAYJIN) U MPAKTHKH, /IS KOTOPBIX 0CBOEHHE TAHHOH THCUHUIINHBI HEO0X0IUMO KaK
npeJuiecTByloIee:

2.2.1|TIpuknaaHas MexaHUKa

2.2.2|BBenenne B HHGOPMAIMOHHBIC TEXHOJIOTUH

2.2.3|OCcHOBBI )KOHOMUYECKUX 3HAHUN

2.2.4|3nexTpOTeXHUKA U 3JEKTPOHUKA

2.2.5|CucreMbr YHpaBJICHHUA XUMHUKO-TCXHOJIOTMYCCKUMU ITpoLecCaMu

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUTLIAHBI
(MOJLY.JIsT)

OIIK-2: Cnoco0eH ncnoJib30BaTh MaTeMaTHYecKHe, (pusnyeckue, GU3NKo-XMMHYecKHe, XUMHYeCKHe MeTO/AbI /IS pelleHHst
3a7a4 nNpogecCHOHATbHOI 1esITeJIbHOCTH

3HaTh:

VYposenb | |[IpaBunbHO pemenst 6osee 90% npeuIosKeHHbIX 3a1a4

VYpoens 2 |Pemraer 75% -90% mnpennoxxeHHBIX 3a/1a4.

Vposens 3 |Pemaet ot 75% 1o 60% npeanokeHHBIX 3a/1a4

YMeTh:

VYposens 1  |[IpaBuiIbHO pemieHo 3aiaHue, IPU STOM CTYJCHT MOXKET OOBSICHUTH HAIIMCAHHOE, YETKO ¥ MPABIIEHO (POPMYIUAPYS
TEOPETHUYECKUE OHSITHUS U TEOPEMBI, MOKET CaMOCTOATEIbHO BBIBECTH (HOPMYITY MM IOKa3aTh TEOPEMY,
BBICTPAMBAET NIPABUIIbHYIO JIOTHUECKYIO LIETIOUKY PAcCyKAeHUN. 3aJaHue PEIIeHO CaMOCTOATENBHO.




VYpoBeHs 2 |3amaHue penieHo BEPHO, CAMOCTOSTENIBHO, HO €CTh HEJOUETHl B YCTHOM OTBETE, MOTYT BCTPEUAThCs HEIOUETHI B
0(OpPMIICHUH pEeLICHUS

VYpoenb 3 [3amaHue penieHo mocie MoACKa30K M UCTIPABICHHH, CTYICHT HE MOXKET BCE PABHIBHO OOBSICHUTB.

Bnapers:

Vposenb 1  |UeTko u paBUIIBHO AA€T ONPEACTICHHS, IOJTHO PACKPHIBAET COAEP KaHNE TIOHSATHH, BEPHO HCIIONb3YyeT
TEPMHHOJIOTHIO, MOXKET CAMOCTOSTEIBHO BHIBECTH (POPMYITY HIIM I0Ka3aTh, TEOPEMY, BBICTPAUBACT MPABUIBHYIO
JIOTHYECKYIO LIETIOUKY PACCYKAEHHH, OTBET CaMOCTOSATEIbHBIH, UCIIONb30BaHbl paHee MPUOOPETEHHBIE 3HAHUS,
pewaer 6onee 90% 3amay

VYposens 2 |Pemaer 75% -90% npennoxeHHbIx 3agad. OOyyaronmiicst GOpMyaupyeT U JOKa3bIBaeT TOJIBKO HEKOTOPbIE
TEOPEMBI C HEOOIBITUMU MTOTPEITHOCTIMH

Yposenp 3 |OOyuatomuiicst popMyaupyeT onpeaesIeHus 1 TEOpeMbl, HO He MOXKET X Jloka3arh. Pemaer 60%-75%
MIPEIIOKEHHBIX 3a/1a4.

B pe3yabTaTe 0CBOCHMS AMCHUIIIMHBI (MOYJIs1) 00yUYaOLIUiicH J0KEH

3.1{3natn:
3.1.1|ocHOBHEBIC MOHATHS M METO/bI AJITCOPHI, TEOMETPHH, MATEMaTHYECKOTO aHAH3a, TCOPHH AU((epeHIMaIBHBIX YpaBHCHUI,
JMCKPETHOM MaTeMaTHKH; 3HaThb MAaTEMAaTHYECKUE MOJIEIIM IPOCTEHIINX CHCTEM H IIPOLIECCOB B ECTECTBO3HAHUY U TEXHHUKE
3.2|YMeTh:
3.2.1|mpUMEHATH MOTyYCHHbIE 3HAHMS 110 MaTeMaTHKe IIPH U3yUeHHN APYTUX JUCIUILINH, HCIIOIb30BaTh MaTEMaTHICCKHE
METO/Ibl B IPUKJIAJHBIX 3aJadax NpoecCUOHAILHOM AeSTeIbHOCTH; UCI0Ib30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYIHBIX JUCIHILTHH B IPO(QECCHOHANBHON JeATeTbHOCTH, IPUMEHSET METOIB MATeMAaTHIECKOTO aHAIIN3a H
MOJIEJIUPOBAHUS, TEOPETUYECKOIO U IKCIEPUMEHTAIBHOIO UCCIEIOBAHUS
3.3|Baagers:
3.3.1{MeTogaMu aHATUTUYECKOTO U YUCICHHOTO PELICHH alreOpandyeckux ypaBHEHUN U CUCTEM, OOBIKHOBEHHBIX
JubepeHIaNTbHEIX ypaBHEHNI; IMETh HABBIKM HCITIOIB30BAHMS OCHOBHBIX IIPHEMOB 00OpabOTKH 3KCIIePUMEHTAIBHBIX
JIAHHBIX, COOMPATh U CUCTEMATU3UPOBATh Pa3HOOOPa3HYI0 HH(GOPMAIMIO U3 MHOTOYHCIIEHHBIX HCTOUHUKOB U HA OCHOBE
coOpaHHOIT HH(GOPMAITUN BEISBIATH TEHICHINH, BCKPHIBATh IPHIMHHO-CICACTBEHHBIC CBA3HU, ONPEACIATH IEH U CPeICTBA
K PELICHUIO I0CTaBJICHHOM 3a1a41
4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOLYJIS)
Kon HanmeHoBaHuUe pa3/e/10B U TeM /BUJ Kypc Yacos | Komneren- | JIutepatypa | Ilpumeuanue
3aHATHSA 3aHATHA/ HHH
Paznen 1. Jluneiinasi anredpa
1.1 Marpuiipl 1 OTiepaIiiy Hajl HUMH. 1 1 OIIK-2 [3,4,9,10]

Onpenenurenb KBaAPaTHOW MaTPHUIIl U
€ro OCHOBHbIE CBOMcTBa. MUHODBI 1
anreOpanveckue TOMOTHeHUS
9JIeMEHTOB MaTpHibl. OOpaTHas
MaTpuibl. CrocoObl BEIYUCICHUS
MAaTpHIIbI, 00PATHOM IS JaHHOM.
OO0u1re cBeieHHs 0 CUCTEMax
TMHEWHBIX ypaBHeHU. OCHOBHAS H
paciMpeHHas MaTPHULbI CHCTEMBI
TUHEWHBIX ypaBHeHUH. Kpurepunii
COBMECTHOCTH CHUCTEMBI JIMHEHHBIX
ypaBHeHui. Meton ["aycca pemenus
CHCTEM JIMHEHHBIX YpaBHEHUH.
OnHopoHas cucTeMa JTMHEHHBIX
ypaBHeHHH /JIex/




1.2

Marpunpl 1 onepauuy Haj HUMU.
Omnpenenurenb KBaapaTHON MaTpULbI U
€ro OCHOBHBIE CBOWMCTBAa. MHHOPHI 1
ajreOpandecKkue A0NOIHEHNS 3JIEMEHTOB
Mmatpuibl. O0parHas MaTpuipl. CriocoObl
BBIYUCIICHUS MAaTPHILIbI, 0OpaTHOM A1s
JaHHON. OOIIHe CBEJeHHs O CHCTEMax
JIUHEHHBIX ypaBHEHUH. OCHOBHAS U
pacHIupeHHas MaTPULbI CUCTEMBI
JIMHENHBIX ypaBHeHul. Kpurepuit
COBMECTHOCTH CHCTEMBI JINHEHHBIX
ypaBHeHuil. Meron I'aycca pemenus
CHCTEM JIMHEWHBIX ypaBHEHUI.
OnHOpoHAs CUCTEMA JIMHEHHBIX
ypaBHenuit /TIp/

OIIK-2

[3,4,9,10]

13

BerInonHeHe HHANBUYATBHOTO
JIOMAIIIHEro 3aJaHHs 110 H3YYCHHOI TeMe,
paboTa co CrpaBOYHON, METOTHYESCKON U
Hay4HOI juTepatypoit /Cp/

25

OIIK-2

[3,4,9,10]

Pa3nen 2. BekropHas ajnreépa

2.1

BeKTOpBI: OCHOBHBIC HTOHSTHSI.
PaznoxeHue BekTopa 1o 6asucy.
CxaisipHoe, BEKTOPHOE, CMEIIaHHOEe
IPOU3BE/ICHUS BEKTOPOB /JIek/

OIIK-2

[3,4,9,10]

2.2

BeKTOpBI: OCHOBHBIC TIOHSTHSL.
PasnoxxeHne BeKTopa 1o 0asucy.
CkaisipHOE, BEKTOPHOE, CMELIaHHOE
npousBeneHus Bekropos /I1p/

OIIK-2

[3,4,7,9,10]

2.3

BBIMoTHEHE HHIMBUIYATbHOTO
JIOMAIITHET0 33/IaHKs 110 U3yICHHOH TeMe,
paboTa co CIpaBOYHON, METOANYCCKOM U
Hay4HO#1 juTepatypoii /Cp/

25

OIIK-2

[3,4,7,9,10]

Pa3znen 3. AHaquTHYeCKas TeOMeTPHS

3.1

Ipsimast TuHuUs Ha IOcKoCcTH. [T1ockocTh
U npsiMas B npoctpaHcTse. Kpussie
BTOPOTO MOpsiaKa. [ToBepXHOCTH BTOPOTo
nopsaaxa. /Jlex/

OIIK-2

[3,4,9,10]

3.2

Ipsimast muaMS Ha IWI0CKOCTH. [LIOCKOCTD
U npsiMas B nnpoctpaHcTse. Kpussie
BTOpOro nopsiaka. [loBepxHOCTH BTOPOTO
nopsinka. /TIp/

OIIK-2

[3,4,7,9,10]

3.3

BeImoHEeHE HHIMBUIYATBHOTO
JIOMAIITHETO 3a/IaHKs 110 U3yICHHOH TeMe,
pabota co CripaBOYHON, METOANYCCKOM U
Hay4HO# juTepatypoii /Cp/

25

OIIK-2

[3,4,7,9,10]

Paznen 4. BBenenne B MaTeMaTHYEeCKH I
aHaJIu3

4.1

IIpenen ¢pynkiuu B Touke. CBoWCTBA
npezena QyHKIKUU B TOUKe. beckoHeuHO
Manble QYHKIMU B TOYKE ¥ UX CBOMCTBA.
beckoneuyno Gonbiye GyHKIUU B TOUKE U
ux coiictsa. | u |l 3ameuarenbHbIe
npezensl. HenpepbIBHOCTD ()yHKIIMU B
TOYKE 1 Ha MpoMexyTKe. TOuku pa3pbiBa 1
ux knaccudukamys. CoiicTBa GyHKINH,
HETPEPBIBHBIX HA OTPE3Ke:
OrpaHUYEHHOCTD, CYILIECTBOBAHHE
HauOOJIBIIETO U HAUMEHBIIETO 3HAYCHHIA,
CYIIECTBOBaHHE MMPOMEKYTOYHOTO
3Ha4yeHus /Jlex/

OIIK-2

[1,4,9,10]




4.2

[penen ¢pynxuuu B Touke. CBOWCTBA
npexaena QyHKIUY B Touke. beckoHeuHo
Masble QYHKIHH B TOYKE U UX CBOMCTBA.
Beckoneuyno Oombiue QYHKIMU B TOUKE U
ux coiictBa. | u |l 3ameuarenbHbIe
npexensl. HempepsiBHOCTE QyHKINK B
TOYKE U Ha MPOMEXYTKe. TOUKHU paspsiBa U
ux knaccudpukanus. CroricTBa QyHKINH,
HETPEPHIBHBIX Ha OTPE3Ke:
OTPaHWYEHHOCTb, CYILIECTBOBAHHE
HaWOOJBIIETO ¥ HAUMEHBIIIETO 3HAYCHUH,
CYIIECTBOBAaHHE IIPOMEKYTOUHOTO
3Havenus /I1p/

OIIK-2

[7.8,9]

4.3

BrInonHeHre MHIUBULYaIbHOTO
JIOMAILIHETO 3a[aHus 110 U3YUYEeHHOH Teme,
pabota co crpaBOYHOH, METOTUUECKON U
Hay4HO#1 nurepatypoii /Cp/

27

OIIK-2

[1,4,7,8,9,10]

Paspen 5. luddepennnaibHoe
ucunciaenue GyHKuui oqHoOM
nepeMeHHO’

51

IMpoussonnas Gpynxuuu B Touke. Ee
(U3UYECKUIT U TECOMETPUUCCKUIT CMBICIL.
Cas13b Mex 1y 1uddepeHIupyeMoCcTbio U
HETIPepbIBHOCTHIO. [IpOM3BOIHASI CYMMBEL,
YaCTHOTO, IIPOU3BEAEHHUS U dIIEMEHTapHbIX
¢bynkuuit. [Ipou3BoJHBIE OCHOBHBIX
ayIeMeHTapHbIX GyHKUMH. IIponsBoaHas
cnoxxHo# ¢pyHkumu. [IponsBoaHas
oOpartHoii ¢pyHkuu. [IponsBoaHas
TapaMeTpUIecKoi, HeSIBHO 3aJaHHOM
¢bynkuuit. Judbdepenuman GyHKINN.
I'eomerpuueckuii cMbIcT TuddepeHnuana.
VHBapuaHTHOCTH ()OPMBI IEPBOTO
nuddepennuana. [TpumeHenus

i depenIyana K NpUOIIKEHHBIM
BBIYHCIICHUSIM. [IpON3BOIHBIE H

¢ depeHIanbl BBICIIUX OPSIIKOB.
[MpuioxeHust POU3BOJHBIX K
uccnenoBanuto GyHkuuii /Jlex/

OIIK-2

[1,4,9,10]

5.2

IIpoussoaHas ¢pyHkuuu B Touke. Ee
(bu3UYeCKUil ¥ FeOMETPHUYECKUI CMBICTL.
CBs13b MeXIy muddepeHInpyeMOCThIO ’
HENPEPHIBHOCTHIO. [IpON3BOIHAS CYyMMBI,
YaCTHOTO, TPOU3BEICHHS U 3JIEMEHTapHBIX
¢bynkuuit. [Ipon3BogHBIE OCHOBHBIX
aJIeMeHTapHBIX (yHKIHMI. [Ipon3BoaHas
cnoxHoi ¢yHkuuu. [TponsBoaHas
oOpartHoit ¢pyukiun. [IponsBoaHas
rapamMeTpuIecKoi, HEIBHO 3aJaHHOM
¢byukuuit. Tuddepenpan GyHKImH.
I'eomerpuueckuii cMbIca TuddepeHnmana.
WHBapraHTHOCTH (POPMBI IEPBOTO
muddepenuunana. [TpumeHenus
nuddepeninana K mpuOIHKESHHBIM
BbIUUCIICHUAM. [Ipon3BOIHBIC 1

nu epeHIatbl BBICIIUX MOPSIIKOB.
[TpunoxeHus MpOU3BOIHBIX K
uccienoBanuio Gynkimi /Ip/

OIIK-2

[7.8,9]

53

BrinosHeHIE HHAXBHYATBHOTO
JOMAIIHEeTo 3aJIaHMs 110 N3yIeHHOI TeMe,
paboTa co crpaBOYHOM, METOTUUECKON U
Hay4HO# nuTeparypoit /Cp/

27

OIIK-2

[1,4,7,8,9,10]




Paznen 6. [lpunoskennst npon3BoaHOIM
(yHKIMHT 0HOM NepeMEeHHO’

6.1

[pocreiimne cBoiicTBa PyHKIHIA.
IMpunoxenue auddepenuana k
HIpHOIIKEHHBIM BeIYUCTeHHAM. [IpaBmino
Jlonurans. Bo3pactanue u yobIBaHUe
GbyHKIMH. DKCTpeMyM (YHKIIUH.
Beinmykiocts rpaduka pyHknuu. Touka
nepernda. AcumntoTsl. [TomHOE
uccieoBanue GyHKIUU, HOCTPOSHUE
rpaduka /Jlex/

OIIK-2

[1,4,9,10]

6.2

Ipocreiimne cBoiicTBa GyHKIHIA.
IMpunoxenue auddepenuana k
HpHOIIKEHHBIM BeIYHCIeHHAM. [IpaBmino
Jlonurans. Bo3pactanue u yobiBaHue
GyHKIMU. DKCTpeMyM GYHKIIUH.
Beimykiocts rpaduxa pyHkuuu. Touka
nepernda. AcumntoTsl. [TomHOE
uccieoBanue GyHKIUU, HOCTPOSHUE
rpaduka /TIp/

OIIK-2

[7.8,9]

6.3

BrinosHeHHe HHANBHIYAIBHOTO JOMAIIHETO
3a7aHud 110 U3YYCHHOH TeMe, paboTa co
CIIPAaBOYHON, METOAMYECKON U HAYIHON
nureparypoit /Cp/

25

OIIK-2

[1,4,7,8,9,10]

Pasznen 7. KommiekcHbIe YncIa

7.1

KomrutekcHbie unciaa Apudmernieckre
onepanuu. TpuroHoMeTpuueckas u
mokKasatenbHast (POPMBI KOMILIEKCHOTO YHCIIA.
W3Bneyenne KopHEH U3 KOMILUIEKCHOTO
yncia. Bo3senenue B creneHs /JIek/

OIIK-2

[9,10]

7.2

KowmrnekcHple yncina Apupmerndeckue
onepauny. TpuroHomeTpuyeckas u
nokazatenbHast (POPMBI KOMILIEKCHOTO YHCIIA.
W3BneueHne kopHEH U3 KOMIUIEKCHOTO
gucna. Bo3senenwue B crenens /TIp/

OIIK-2

[7,9,10]

7.3

BrInonHeHne MHAUBUIYaIbHOTO JOMAIIIHETO
3aJaHus 110 U3YYEHHOH Teme, paboTa co
CIIPABOYHOM, METOANYECKON U HAYUHOU
nureparypoit /Cp/

25

OIIK-2

[7,9,10]

Paznen 8. luddepenunanbnoe
HCYHUCTeHHEe PYHKIUH HECKOJIbKHUX
nepeMeHHBIX

8.1

OyHKINH HECKOJIBKHUX IEPEMEHHBIX, 0071acTh
omnpezeneHus, cocoosl 3ananus. [Ipenen
¢yHKImHN B Touke. HempepbBHOCTD (HyHKITNH
B TouKe. YacTHbIE IPOU3BO/IHBIE IEPBOTO
HOps/IKA U UX TEOMETPHIECKOE
UCTOJIKOBaHME. YacTHbBIE IPON3BOJHBIE U
IudepeHITHATB! BEICITHX HOPSAIKOB.
Teopema 0 HE3aBUCUMOCTH YaCTHBIX
HPOU3BOIHEIX OT MOPSAKA
muddepenipoBanus. JuddpepenuupyemMocts
Y noyHBIN tuddeperHnnan GyHKInH.
[MpumeHnenue nomHoro nuddepeHnuana K
HPHOIIKEHHBIM BBIYUCICHUSAM.
JuddepennupoBanue CI0XKHONW U HEIBHO
3ajaHHO} QyHKIMK. KacaTempHas MIOCKOCTb
1 HOpMaJb K MOBepXHOCTH. [Ipon3BoaHast mo
HarpapJieHH!o. ['pagueHT. DKCTpeMyM
¢byHKIMU OBYX IepeMeHHbIX. HeoOxoaumblie
U JJOCTaTOYHBIE YCIOBHS SKCTPEMyMa.
HawuGosnbiee 1 HauMeHblIee 3HAYECHUS
¢byHk1uy B 3aMKHYTOH 00nacTu /JIex/

OIIK-2

[1,4,9,10]




8.2

DYHKIUH HECKOJIBKHUX EPEMEHHBIX,
00J1aCTh OTpe/IeIIeHus], CIOCOOBI 3aaHusl.
Ipenen pyHKIUH B TOUKE.
HemnpepbiBHOCTD (DYHKIIMHU B TOUKE.
YacTHbIE MPONU3BOAHEIC IIEPBOTO MOPSAIKA U
HX TEOMETPUIECKOE NCTOIKOBAHHE.
YacTHbIe MPOU3BOIHbBIC U M dHepeHIrnanb
BBICIIUX MOPSIKOB. Teopema o
HE3aBUCHMOCTH YaCTHBIX MPOU3BOJHBIX OT
nopsiika auddepeHIupoBanus.
HuddepeHnupyeMocTb U MOIHbIH
nuddepentman pyukiun. [lpumeneHne
nonHoro nquddepennuana k
PUOIMKEHHBIM BBIYUCICHUSM.
JuddepenimpoBanne CI0XHOH 1 HEIBHO
3ananHoM GyHkuun. KacarenbHas
IUIOCKOCTh U HOPMAJIb K HOBEPXHOCTH.
[IpousBoaHas mo HanpasieHuio. [ pagueHt.
DKkcTpeMyM (QYHKIUH JBYX ITEPEMEHHBIX.
Heo0XoanuMEBIe U JOCTAaTOYHBIC YCIOBHS
skcTpemyMma. Hanbomnbiee n HanMeHsbIIIee
3Ha4YeHHs PYHKIMY B 3aMKHYTOH 0071acTH
Mp/

OIIK-2

[7.8,9]

8.3

BpinosHeHHE HHAUBHYATBHOTO
JIOMAIITHETO 3a[aHHs 110 H3Y4CHHOM TeMe,
paboTa co CIIpaBOYHOM, METOANYCCKON U
Hay4HO# nurepatypoii /Cp/

25

OIIK-2

[1,4,7,8,9,10]

Paznen 9. HeonpeneaéHHblii HHTErpasa

9.1

ITepBooOpa3zHas GpyHKLU.
Heonpenenenuslit uHTETpa, ero CBONCTBA.
Tabnuia ocCHOBHBIX (OPMYIT
nHTerpupoBanus. Henocpeacrsennoe
uHTerpuposanue. HTErpupoBanue
I10JICTAHOBKOH (3aMeHa IepEeMEHHON) U 10
yacTaMm. MHTerpupoBaHye panuoHaIbHbIX
(GYHKIMH TyTeM pa3JIoKeHUs Ha
npocreiimue apodu. MHTerpupoBanue
HEKOTOPBIX KJIACCOB TPUIOHOMETPUYECKUX
¢bynkuuii. MHTerpupoBanyue HEKOTOPBIX
KJIACCOB MPpAIMOHATIBHBIX (YyHKIH /JIex/

OIIK-2

[2,4,9,10]

9.2

IepBooOpa3znas GpyHKIU.
Heonpenenennslii uHTErpai, ero CBOMCTBA.
Tabnuua ocCHOBHBIX (OPMYIT
HMHTErpupoBaHus. HenocpenacrseHHoe
uHTerpuposanue. HTEerpupoBanue
I10JICTAHOBKOH (3aMeHa IepEeMEHHON) U 110
yacTaMm. MHTerpupoBaHye panuoHaIbHBIX
(GYHKIMH MyTeM pa3JIoKeHus Ha
npocreiimue apodu. MHTerpupoBanue
HEKOTOPBIX KIIACCOB TPUTIOHOMETPUYECKUX
¢bynkuuii. MHTETrpHpOoBaHie HEKOTOPBIX
KJIACCOB MppanMOHAIBHBIX (yHKIMH /TTp/

OIIK-2

[7,8,9,10]

9.3

BrInonHeHre MHIUBUYaIbHOTO
JIOMAIIIHETO 3aJaHus 110 U3Y4EHHOU TeMe,
MOJI'OTOBKA K TECTHPOBAHHIO, paboTa co
CIIPABOYHOMU, METOANYECKON N HAYIHON
nureparypou /Cp/

25

OIIK-2

[7,8,9,10]




Paznen 10. Onpenenénublii UHTErpaa

10.1

3ajauy, NpUBOISAILIME K IIOHATHIO
OTIPEIeIIEHHOTO HHTETpaa.
OmnpeneneHHblil HHTErpa Kak npesen
HHTETpabHON cyMMBl. OCHOBHBIE
CBOICTBA ONpPEJEICHHOTIO UHTETPaa.
[IponsBogHast HHTErpaja Mo MEPEMEHHOMY
BepxHeMy Ipezeny. @opmyna HeroToHa-
JleitOHua. BerunciieHne onpeaeieHHOTO
UHTErpaia: UHTErPUPOBaHUE 110 YaCTAM U
noacranoBkoil. HecobcTBeHHbIE
unrerpansl | u Il poxna. Ilpunoxenus
OTIPEIeTIEHHOTO UHTETpalla K BEIYUCICHHIO
IIoIa el MIOCKUX GUTYp, NIHH TyT
KPHBBIX, 00BEMOB TeJ U IUIOIaAeH
HoBepxHOCTel BpamieHus /JIex/

OIIK-2

[2,4,9,10]

10.2

3aga4n, NpUBOISLINE K TOHATHIO
OIPEIEIEHHOI0 UHTErpala.
OrpeieneHHbII HHTErpal Kak mpeen
UHTETpanbHON cyMMbl. OCHOBHBIE
CBOHCTBA ONpPEETICHHOTO HHTETpaa.
ITpousBoHas UHTErpalia IO IEPEMEHHOMY
BepxHeMy npeaeny. @opmymna Herotona-
Jleiibnuna. Beruucnenue onpeaeaeHHoro
MHTETpaja: HHTETPHPOBAHME IO YaCTSM H
nojicranoBkoi. HecoOcTBeHHBIE
unterpanst | u Il poxna. Tpunoxenus
OIIPEJIETIEHHOTO UHTETpalla K BEIYUCIICHUIO
rontaneit miockux GUryp, IIMH IyT
KPUBBIX, 00bEMOB TeJ U IJIOIaaeH
moBepxHOCTe Bparienus /TIp/

OIIK-2

[7,8,9,10]

10.3

BrinoHEeHHE WHAXBHYATBHOTO
JIOMAIITHETO 3a[aHHs 110 H3YYCHHOM TeMe,
paboTa co CIIpaBOYHOM, METOANYECKOM 1
Hay4HO# nurepatypoii /Cp/

25

OIIK-2

[7,8,9,10]

10.4

/3auét/

Paznen 11. O0bIKHOBEHHbIE
auddepeHnuaNbHbIC YPABHEHHSA

11.1

3anmauu, MpUBOASIINE K
nuddepeHIHaTBEHBIM YPaBHCHHSM.
Teopema cymiecTBOBaHUS U
€IMHCTBEHHOCTH penreHus. 3anada Komrm.
ITousatus 06 o0I1eM, YaCTHOM U 0COO0M
pemenusx quddepeHnuaIbHbIX
ypaBHeHui. JJuddepenipansHbie
YpaBHEHHUS IIEPBOTO MOPSIKA: C
Ppa3IeNsSIonIMHUCS IEPEMEHHBIMH,
OJTHOPOJIHbIE, IMHEHHBIE, YPABHEHUS
BepHymm, ypaBHEHHS B TOJTHBIX
muddepenumnanax. Juddepenunansapie
YpaBHEHHMS BBICIINX MOPsAKOB. O01IHe
noHsATys. 3agaya Komu. Ypasuenus,
JOITyCKAIOIHe TIOHIKEHUE TIOPSIIKa.
Jluneiinsle qudpepeHnuanbLHBIE
ypaBHeHHs N-To nopsaka. Onpenenurens
Bpouckoro. CTpykTypa 0011ero penieHus.
dyHaMeHTaNbHBIH HA00P pelIeHui.
Jluneiinsle qudpepeHnuanbLHbIE
YpaBHEHHS C TOCTOSIHHBIMU
koddunmenramu. JInHelHbIe
HEOJHOPOoaHbIe TH( hepeHIaTbHbIE
ypaBHeHus. Meron Jlarpanska Bapuanuu
MIPOM3BOJILHBIX MOCTOSHHBIX. JIMHEHHBIE
HEOAHOPOJHBIE YPABHEHUS C
MTOCTOSIHHBIMU KO3 QUITHCHTAMU.
VYpaBHeHHe ¢ MpaBOil YaCTHIO

coenantunro puna /Tlew

OIIK-2

[5,9,11]




11.2

3aja4u, MPUBOSIIIHE K
nuddepeHInaNTbHBIM YPaBHEHHSM.
Teopema cyiiecTBOBaHUS U
eAMHCTBEHHOCTH pemenus. 3anadya Komm.
TTonsiTrs 006 0011IEM, YACTHOM K 0COOOM
peteHusx qudepeHInaIbHbIX
ypaBHeHull. uddepeHunanpHble
YpaBHEHHS IIEPBOTO TOPSAKA: C
Pa3IeNSIONMHUCS TIEPEMEHHBIMH,
OJTHOPOJHEIE, IMHEWHBIE, YPaBHEHUS
BepHyu, ypaBHEHHS B MOJTHBIX
nuddepennunanax. Judpdepennnansupie
ypaBHEHHUS BBICIINX NOPsIKOB. O01IHe
noustus. 3amada Komm. YpaBuenus,
JIOTYCKAIOIINE MOHIKSHUE OPSIKA.
Jluneiinbie mudpepeHnnanbHbIC
ypaBHeHus N-ro mopsiaka. OnpenenuTensb
Bponckoro. CTpykTypa 001ero pemieHus.
OyHIaMeHTaNIbHBIA HA00P PELICHUI.
Jluneiinsle quddpepeHnuanbHbIE
YpaBHEHHS C IOCTOSIHHBIMU
koddunuenramu. JInHelHbIe
HEOJJHOPOIHBIC TU( hepeHIInATbHBIC
ypaBHeHus. Meron Jlarpanxka Bapranuu
IIPOU3BOJIBHBIX MOCTOSIHHBIX. JIMHEiHbIe
HEOJHOPOJHBIE YPABHEHUS C
MTOCTOSIHHBIMH KO3 PHUITHCHTAMH.
YpaBHEeHHE C IPaBOH 4aCThIO

oI IIATA DIITa Lin

OIIK-2

[7,8,9]

11.3

BrimosHeHre HHAMBHIYATBHOTO
JIOMAIIIHETO 3aJaHus 110 U3Y4YEHHOH TeMe,
paboTa co cipaBOYHOM, METOIUIECKON U
Hay4HOI1 nurepatypoit /Cp/

50

OIIK-2

[7,8,9]

Pa3nen 12. UncjioBbie n
(pyHKIIMOHATBbHBIE PAIbI

12.1

[TonsATHE YKMCIOBOTO pAlA U €T0
cxoaumoctu. Heobxoaumoe yciosue
cxoaumocTH. CBOMCTBA CXOASAIIUXCS
psAnoB. JlocTaTouHblE IPU3HAKU
CXO/IMMOCTH PSIJIOB: MIEPBBI U BTOPOH
[IPU3HAKY CPABHEHUS, PATIUKAJIBbHBIH
npu3Hak Komm, npusnak lanambepa,
HHTErpaibHblil npusHak Kommn.
3HaKoNepeMeHHbIE PsIbl. AOCOTIOTHAS U
YCJIOBHAS CXOAUMOCTb psilia.
3Hakouepeyromuecs psaasl. [lpuznak
Jletibnuna. CBoicTBa aOCOMIOTHO U
YCIIOBHO cXOASIIMXCs psioB. CTeneHHbIe
PAABI U X CBOMCTBA. MIHTEpBa U rpaHHLIbI
cxonuMocTH. Paznoxxenne GpyHKuum B
creneHHol psa. Pan Telnopa. Pan
Makxknopena. [Ipumenenne cTeneHHbIxX
PSIOB B NPUOIMKEHHBIX BBIYUCICHUSX.
DyHKIMOHATIbHBIE Psilibl. PaBHOMEpHas
cxoaumocTs psja. Kputepuii Komn n
npu3Hak Belepirpacca paBHOMEpHOIT
cxoaumocTH. CBoMCTBa paBHOMEPHO
cxomnmxcs (GyHKIHOHAIBHBIX PSIOB:
HENPEePhIBHOCTH CYMMBI, TOWIEHHOE
nuddepeHIupoBaHUE W UHTETPUPOBAHHE
psinoB /JIex/

OIIK-2

[5.9,11]




12.2

IMonsiTHe YKCIOBOrO psifa U €ro
cxonumMocTH. Heobxoanmoe ycnosue
cxoaumocTy. CBolicTBa CXOIAMMXCS
psnoB. JlocTaTouHble MPU3HAKU
CXOJMMOCTH PSAI0B: NEPBBII U BTOPOI
IIPU3HAKU CPaBHEHUS, PaIUKaIbHBIN
npusHak Komw, npusnak lanambepa,
HWHTETpabHBIN mpu3Hak Kormm.
3HaKoIEepEMEHHBIE Psiibl. AOCOIIOTHAS U
YCIJIOBHAsl CXOJIUMOCTD DPsiJia.
3nakouepenyronuecs psasl. [lpuszHax
Jleti6numa. CBoiicTBa aOCOIIOTHO U
YCIOBHO CXOJAIIUXCA psiioB. CTeNeHHbIE
pAnBI U BX cBoicTBa. IHTEpBaAN M TpaHUIIBI
cxoauMocTH. Paznoxxenue Gpynkuuu B
creneHHo# psn. Psn Teitmopa. Py
Maknopena. [IpuMeHeHne CTENECHHBIX
PSIOB B MPUOIMIKEHHBIX BEIYMCICHHSX.
OyHKuHOHANBHEIE Psiibl. PaBHOMEpHAS
cxonumocTs psaa. Kpurepuii Komn n
npu3Hak Befiepmtpacca paBHOMEpHOM
cxonumoctH. CBolicTBa paBHOMEPHO
CcXOIAIMXcs (PYHKIMOHAIBHBIX PSIOB:
HETIPEPHIBHOCTH CYMMBI, IIOWIEHHOE
nuddepeHIupoBaHne U HHTETPUPOBAHHE
psios /Tlp/

OIIK-2

[7.8,9]

12.3

BrpInosHeHUE HHANBHYATBHOTO
JIOMAIITHETO 3aIaHHs 110 H3Y4CHHOM TeMe,
paboTa co CIIpaBOYHOM, METOANYCCKON U
Hay4HO# nurepatypoii /Cp/

25

OIIK-2

[7,8,9]

Pa3znes 13. KpaTHble U KpUBO/IHHeliHbIE
HHTerpajibl

13.1

JIBOlHBIE U TPOWHBIE HHTETPAIIBI, UX
CBOMCTBA. BrrunciieHne kpaTHbIX
uHTerpanos. [TpunosxeHust KpaTHbIX
uHTerpanos. KpuBonuneiinsie uuTerpaist |

OIIK-2

[2,5,11]

13.2

JIBOlHBIE U TPOIHBIE HHTETPAJIBI, UX
cBOMcTBa. BeIuncieHue KpaTHbIX
uHTerpanoB. [TpuinosxeHust KpaTHBIX
uHTerpanos. KpuBonuneiinsie uuTerpaist |

OIIK-2

(3.9]

13.3

ITonroroBka k onpocy, N0 U3y4YEeHHOU
TeMe, IOJr0TOBKA K KOHTPOJIBHOMY CpE3Yy,
peLIeHNE 3a/1a4 Pa3IMuHOIO YPOBHS
CIIOKHOCTH, pab0oTa cO CIIPaBOYHOH,

25

OIIK-2

[2,3,5,9,11]

Paznen 13. Teopust BeposiTHOCTeli U
OCHOBBI MATEMATHYECKOI CTATUCTHKH

13.1

Cnyyaiinbie coObiTusi. Knaccuueckoe
omnpeneneHue BepositHocreil. CymMmma u
npousBeieHue coObiTuil. Teopembl
CJIOKEHUSI 1 YMHOXKEHHUS BEPOATHOCTEH.
BeposTHOCTH NMOSIBIICHUS XOTs ObI OTHOTO
coObITHs1. POpMyIIa MOJTHON BEPOSATHOCTH.
®opmyna baiteca. HezaBucumsie
ucnbiTanus. Popmyisl bepHyinu u
[Tyaccona. JlokanbHast 1 UHTErpajibHast
TeopeMsl Jlamnaca. JluckpeTHoie
CllydaiiHble BEIMYUHBI. 3aKOH
pacripenenenus BepositTHocTei. YucaoBbie
XapaKTePUCTUKH. BUHOMUHANBHBIN 3aKOH
pacripenenenus. [ enepaiabHas u
BBIOOPOYHAsI COBOKYITHOCTH.
cratucTuyeckoe pacnpeneneHue. Ilonuron
U rucrorpamMma. TodeuHsle U
HMHTEPBAJIbHBIC OLICHKU MTapaMeTpoB
pacnpenenenus. [Iposepka
CTaTUCTHYECKUX runotes /Jlex/

OIIK-2

[6,9,12]




13.2 Cryuaiiasle cobbiTus. Kinaccuueckoe 2 1 OIIK-2 [7.9]
onpeneneHue BeposiTHocTeil. Cymma u
npousBesieHue coObItuil. Teopemsl
CJIO’KEHUS 1 YMHOKEHUS BEPOATHOCTEH.
BeposTHOCTD MOSBICHUS XOTs ObI OTHOTO
coObiTusI. DopMyIa MOJTHOI BEPOSATHOCTH.
®opmyna baiteca. HezaBucumsie
ucnerranusi. Dopmyiner beprnymmm n
[Tyaccona. JIokanbHas 1 UHTErpaJIbHAS
teopemsl Jlammaca. Jluckpernoie
CilydaiiHble BEJTMYMHBI. 3aKOH
pacnpeneneHus BepositHocTe. UncaoBeie
XapakTepUCcTUKU. BUHOMUHATBHBIN 3aKOH
pacnpenenenus. [ eHepanpHas u
BbIOOPOYHASE COBOKYITHOCTH.
cTaTUcTHUYecKoe pacnpeseneHue. Ilonuron
U ructorpamMma. TodeuyHble U
MHTEpBaJIbHbIC OLIEHKU TapaMeTpoB
pacnpenenenus. [Iposepka
craructuyeckux runores /IIp/

13.3 BrimosHeHrE HHAXBHYATBHOTO 2 59 OIIK-2 [7,9]
JIOMAIIHET0 3a/IaHus 10 U3yIEeHHOI TeMe,
paboTa co cripaBOYHOM, METOIUIECKON U
Hay4HOI1 nurepatypoit /Cp/

134 /Dx3ameHn/ 2 9

5. ®OHJ OHEHOYHBIX CPEJCTB

5.1. KontposabHbie BONPOCHI U 3aJaHUS

KoHTposbHBIE BOIPOCH! UL OpraHU3aI[My UTOTOBOM aTTeCTallMU WX IPOBEPKH OCTATOYHBIX 3HAHUM CTYJESHTOB JUIS OLIEHKU
copmupoBanHocTH KomreTeHuun OITK-2

Marpuueit Ha3bIBaeTcCs ...

CkaIsipHBIM IPOU3BEACHNUEM JIBYX BEKTOPOB HA3BIBACTCH ...

HopmaipHblil BEKTOp INIOCKOCTH €CTh BEKTOP ...

K kpHBBEIM BTOPOTO MOPSAAKA OTHOCATCS ...

O6nacte onpezeneHus: GyHKIUH -3TO ...

@yuxius y=f(X) Ha3pIBaeTCs HENPEPHIBHOM B TOUKe X=X0, eCJi ...
IIpousBoHOI (HYHKIIMU HA3BIBAETCS

MexaHUYECKUH CMBICT IPOU3BOIHON 3aKITI0YACTCS B TOM, UTO ...

YacTHO# MpOU3BOIHON (PYHKIIMH HECKONBKIX MEPEMEHHBIX Ha3bIBACTCA ...

0. IIpaBuno JlonuTans npuMeHsieTcs npH ...

11. HeompeneneHHBIM HHTETpAIOM Ha3bIBAETCA ...

12. OCHOBHBIE METO/IbI HEONPEIEIEHHOTO HHTETpaIa-. ..

13. I'eomeTprdeckre IPUIOKEHUS ONPEEICHHOTO HHTETpala — HaXOXKACHHUE ...

14. CTeneHHBIM PsJIOM Ha3bIBAECTCS Psi BUAA ...

15. CohopmynupyiiTe HEOOXOIIMOE YCIOBHE CXOIMMOCTH YHCIOBOTO PALia.

16. K nuddepeniuansHpIM ypaBHEHUSM IEPBOTO MOPSAKa OTHOCSITCSL yPABHEHHS . ..

BHoeo~Noog~wNE




5.2. TeMbl NUCbLMEHHBIX paboT

1.JIuneitHas anreOpa U aHATUTUYECKAsT TEOMETPUS

2.BBenieHne B MaTeMaTHUYCSCKHI aHAIM3 U TeXHUKA AuddepeHiupoBanus
3. DOYHKIMS HECKOJIBKHUX MEPEMEHHBIX

4. HeomnpeneneHHbIH HHTETpaT

5.0mpeeneHHbIH HHTErpa

6.duddepennpanbHple ypaBHEHUS

7.YucnoBbie ¥ ) yHKIHOHATBHBIC PSIIBL.

8.KparHble 1 KpUBOJIMHEHHBIC HHTETPAJIBL.

9.Teopust BEpOSITHOCTEH M MaTEMaTU4ECKask CTATUCTHKA




5.3. ®oH/I OLIEHOYHBIX CPEACTB
3agaHus 3aKpbHITOro THIIA

Ne 3apanus DopMyJIMPOBKA 3aJaHUS BapuaHTbI 0TBETOB
1 Oynkuust y=f (X) sBastercs auddepenunpyemoit B a) f'(x)>0
OKPECTHOCTH TOYKH X0.
6) f'(x)<0
Heo0xo11MBIM yCIOBHEM CYIIECTBOBaHUS
skerpemyma dyHkuun y =f (x) B) f (x)=0
B TOYKE X0 SIBIISICTCS: r) f'(x)=0
2 HeomnpenenennpiM uHTerpagoM ot GyHkimu Y = f (X) a) MHOXXECTBO BCEX MEPBOOOPA3HBIX (YHKIUK
Ha3bIBaeTCs
0) nepBooOpasHas GpyHKIUN
B) MHOXKECTBO BCEX €€ MPOU3BOIHBIX
r) tuddepeHnnan GyHKIUN
3 ITo popmyne HerotoHa — JleiiOHMIIa MOKHO a) JUTMHY OYTH IUIOCKOH KPUBOIL
BBIYHCITUTE!
0) TTomIa b MIOCKOH (QHUTYpPBI
B) 00beM Tesa BpanieHus
T') ONpeeTIeHHbIH HHTerpal
4 Hanbr A(-5,3,-2), B(3,-1,-1),  C(-3,2,-1). a) 10
Haiinure AB - AC 0) V21
B) 4i+2j—k
r) 21
1) 16i+4j+k
5 Pemuts cucremy: a) He UMeeT peleHUi
2x+3y=4 {x =0
=2
4x+6y =3 6)
{x =1
B) VU~ 0
b-
r) W=-2
1) uMeeT 0ECKOHEYHO MHOKECTBO PELICHUH
6 Haiinure ypaBHeHue npsaMoil, mpoxosiueit uepes a) 6x-7y-2=0
TOYKH
0) -6x+7y+3=0
A (4;3) u B(-3;-3
(4:3) nB(-3-3) B) -6x-7y+3=0
r) 6x+7y+3=0
) 6x-7y+3=0
7 BerauciuTs npeaest 5
a) 12
*—5x—6
lim ; 6)0

x—2x2 -12x +20

N OO




3ananus OTKPBITOI'0 THIIA

Ne @ I i

sananms OpMYJIMPOBKA 3a1aHUSA PaBUJIbHBII OTBET
1 Brraucnuts onpeaenurens 1

5 2

7 3
2 Haiitu cymmy matpun A+B, eciu 2 -1

32
20 0 -1
A= B=
11 21

3 Jauna mupamuna Ay Ay Ag Ay 4

A(5,5,4), A (3,8,4), A,(3,5,10), A,(5,8,2).

Haiitu o0bmeM nupaMubL.
4 Haiitu ' (0), ecnn Y = cos? X.. 2
5 " -3

Haiiti Touky MakcuMmyMa pyHKIMH Y = —

2(x+1)

6 . J‘ *1avE

Beruncnuts onpeneneHHbIH HHTETpal ——dx

1 ¥ 7
4

7 Haiitu HeonpeaeneHHble HHTETpa J.COS(3X + l)dx %sin(S x+1)+C
8 Haiitu pemenne nudpepeHnnansHoro ypaBHeHUs BTOPOTO NOPSKa y” 4 y' =0 y=0C +Ce™
9 © 0,2

Haiitu panuyc cXoauMOCTH CTENIEHHOTO psizia z 5"x"

n=1

10 Bpocumu urpansHyio kocts. KakoBa BepOSATHOCTD, UTO BBIMAIET YETHOE YUCIIO 0,5

OYKOB?

5.4. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB

Orpoc o KOHTPOJIBHBIM BOIIPOCaM
WuauBuayanbHble JOMaNIHUE 3a1aHus

DK3aMeH

6. YYUEBHO-METOAUYECKOE 1 ”TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIs)

6.1. Pexomenayemas autepatypa




1 Kanapeiikuh, A. 1. Beiciuast matemaruka : yueOuuk / A. U. Kanapeitkun. — Bomnorna : Undpa-Umxenepus, 2024. — 224 ¢. — ISBN
978-5-9729-1828-7. — Tekcr : 21eKTpoHHSIH // JIaHb : anekTpoHHO-6ubmoTedHas cucrema. — URL: https://e.lanbook.com/book/429098
(nata obpamenus: 03.09.2024).

2. Kpemep H.III. Teopust BeposiTHOCTEH 1 MaTeMaTHIecKasi CTATUCTHKA: y4eOHUK M pakTHKyM aist By3os / H.IIL. Kpemep. 5-e u3n.,
nepepad. u gomn. M.: M3narens-ctBo FOpaiit, 2023. 538c.

3. bepman, I'.H. COopHHEK 33124 110 KypCy MaTeMaTHYCCKOTO aHan3a [ DIEKTPOHHEIH pecypc] : yued. mocodrue — DIEKTPOH. JaH. —
Cankr-IlerepOypr : Jlans, 2017. — 492 ¢. — Pexum mocryma: https://e.lanbook.com/book/89934.

4. Nanxo I1. E. u np. Briciast MaTemaTrka B ynpakHeHUsX U 3agadax. Yacts |, 2 M.: Beicinas mkona, 2011, 2014 (bu6n. AI'TY — 57

9K3.)/

5. LlpikyHoB A.M. Maremaruueckuii aHammus. Meroanueckoe nmocodue.—Acrpaxans: AI'TY, 2015. — 326 c. — 100 3k3.

6. Kimnmenko, K. I'. MeTtozp! perieHust HeKOTOPbIX 3aa4 N30paHHBIX pa3/IeNioB BbICHICH MaTeMaTHKU: IPAKTHKYM : ydeOHoe rmocobue / K. T'.
Kimmenxo, E. A. Kosznosckwuii, I'. B. Jleunkas. — Mocksa : [Ipomereit, 2014. — 107 ¢. — ISBN 978-5-7042-2529-4. — Texkcer :
3NeKTpOHHBIH // JlaHb : anekTpoHHO-O0nbmnoTeynas cuctema. — URL: https://e.lanbook.com/book/64283 (nara obpamenus: 03.09.2024).

7. Jemunosuy, b. I1. COopHEK 3a1a4 1 ynIpakKHEHUH 10 MaTeMaTHYECKOMY aHAIM3Y : ydeOHoe nocodue st By3oB / b. I1. [lemnmnoBna. —
26-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2024. — 624 ¢. — ISBN 978-5-507-47767-8. — Tekcr : anekTpoHHbI# // JIaHb : 3J€KTPOHHO-
onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/426251 (mata obpamenus: 03.09.2024).

8. XKyxoB., B.M.IIpakTrdeckue 3aHATHS MO0 MaTEMaTHKE: TCOPHUs, 3aaHus, 0TBeThl — PoctoB-H/J].:Dennke, 2012. — 343c.

( bubnmoreka AI'TY 23 ak3.).

9. pikyHoB, A.M. Y4eOHo-MeToan4eckoe nocodue no nuddepeHipaisHoMy HCHHCIeHHI0/ AcTpaxaH. roc. TexH. yH-T, Kad. maremaTuku /
ActpaxaH. roc. TexH. yH-T, Kad. marematuku —Actpaxans:, 2012. — 156c. ( bubnuorexa AI'TY 197 5k3.).

10. Kysnernos, JI. A. C6opHHK 3ajaHUi 110 BEICIIel MaTeMaruke. Tunossle pacders! / JI. A. Ky3nenos. — 15-e n3n., crep. — CaHkT-
IerepOypr : JTaup, 2023. — 240 c. — ISBN 978-5-507-45701-4. — Tekcr : amekTpoHHbIi // JIaHb : 21eKTPOHHO-OHOIHOTE HAsT CUCTEMa. —
URL: https://e.lanbook.com/book/279845 (nata obpamienus: 03.09.2024).

11. Pabymko A.Il. UaauBHayansHbIe 3aJaHUs 10 BhIcHIel MaTemMaTHke: ONepaninoHHOE HCUHCIICHHE. DIIEMEHTHl TCOPHH YCTOHUHUBOCTH.
Teopus BeposiTHOCTEll. MaTemaTHyeckas cTaTUCTUKA.- MH.: Beimeiimas mkona., 2006. (6ubn. AI'TY - 15 9k3.)

12. TIucemennsriii JI.T. KoHCIEKT JEKIHii IO BBICIICH MaTeMaTHKe: ONHBIN Kype. 12-e m3a. — M.:Aiipuc [Ipecc, 2014. — 608c. — [Boiciee
oOpasoBanue] 4-¢ u3n. — M.: Aiipuc-nipecc. 2021. — 608

6.2. [lepeyeHnb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHHKAMOHHOH ceTn "UHTepHeT"

6.2.1 texterra.ru/blog/polnoe-rukovodstvo-google-docs — IMonHoe pykoBoacTBo o Google
6.2.2 support.google.com/docs — Penakropst Google JIokymeHTOB

6.2.3 https://yandex.ru/support/disk/ — Pa6ota ¢ Sluaekc-auckom

6.2.4 openoffice.org/calc/function — Basa 3unanuii: Calc

6.2.5 elsevierscience.ru/products/science-direct/ — ITonnorexkcroBas 6a3a qaHHBIX Science
6.2.6 eléevierscience.ru/products/scopus — PedepatuBhas n Haykomerpuueckas bl Scopus
6.2.7 elibrary.ru/ — Hayusas snexrpoHHasi 6MOIHOTEeKa

6.3. [lepeyenn» mporpaMMHOIo odecreyeHust

6.3.1 [lepeyenr MpOrpaMMHOro odecrevdeHust

6.3.1.1|Deamon Tools ITporpamma st paboThI ¢ 00pa3amMu JUCKOB

6.3.1.2| Adobe Reader, Foxit Reader. ITporpamMma 1y1st MpoCcMOTpa SIIEKTPOHHBIX TOKYMEHTOB

6.3.1.3|Zoom. IIporpamma uist OpraHU3aLiH AUCTAHIMOHHOTO O0YUSHHUS

6.3.1.4|Google Chrome, Mozilla FireFox, SIunexc.Bpaysep. Bpaysepsr.

6.3.1.5|KasperskyEndpoint Security. CpeactBo aHTHBHPYCHO# 3aIUTHI.

6.3.1.6{Microsoft Open, License Academic. OnepaniioHHbIE CHCTEMBI

6.3.1.7[|Moodle O6pasosarenshbiii moptan @PTBOY BO «AT'TY». JlocTyrieH 1o aapecy

6.3.1.8|Apache OpenOffice. OducHsIil makeT ¢ OTKPHITHIM HCXOAHBIM KOIOM

6.3.2.9|OpenOffice. IIporpammHuoe obecrieyerre 1yist pabOTHI C JICKTPOHHBIME JTOKYMEHTaMH

6.3.2.10|Mathcad MaTemaruueckasi mporpamma

6.3.2.11| Autunnaruat. CucreMa aBTOMaTHYECKOM MPOBEPKU TEKCTOB Ha HAJTMYHME 3aMMCTBOBAHUH

6.3.2.12|7-zip. CBoOOoaHEIH (ailoBEIN apXUBaTOP

6.3.2.13|Google.docs. O6naumblii OHIARH-OPUC 1JIsi COBMECTHOU pabOThI

6.3.2.14| SInnexc-auck. OOIa4YHbIN cepBUC

6.3.2 Ilepeyenb HHGPOPMAMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1|Hayunas 6ubnuoreka ®I'BOY BO «AT'TY» obecnieurBaeT AOCTYII K AJIEKTPOHHO-
OHOIMOTEYHBIM CHCTEMAaM U3aTeNbCTB, IEPHOIMUECKAM N3aaHusM. [103BosieT IpHHIMATh
ydJacTHe B BUPTYaJIbHBIX BHICTABKAX.

6.3.2.2|9BC u3narenscrBa «tOpaiit

6.3.2.3|9bC uzmarenscrBa «JlaHb»

6.3.2.4|Ba3b1 nanssix. [TomHoTekcToBas 6a3a qanHeIx ScienceDirect;




6.3.2.5|PedepaTuBHas 1 HaykoMeTpUUeckas 0asza JaHHbIX SCOPUS;

6.3.2.6|ba3a maHHBIX POCCHUHCKHX CTaHAAPTOB «TexHOpMay;

6.3.2.7|MexpernoHasHas aHaIUTHYecKas pocruck crareit (MAPC);

6.3.2.8|9bC elibrary (nepuoanueckue u31aHKUA)

6.3.2.9|OnexTpoHHBIN NepuoUYECKU IPaBoBOi cripaBoUHUK ["apaHT

6.3.2.10|CmpaBouno-nipaBoBas 0a3a «Koncynsrant [lmroc»

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOY JIST)

7.1|AynuTopus A JEKIIMOHHBIX 3aHITHH: HA0Op yueOHoi Mebenu; pabodyee MecTo

7.2| AyauTopus JuTs IpaKTHYSCKUX 3aHATHIH: Habop ydeOHOH Mebenu; pabodyee MecTo

7.3|AyauTopus JUIs TpYHIIOBEIX ¥ HHANBHIYAIEHBIX KOHCYJIBTANNA: Habop y4eOHOH Mebeny;

7.4)|AyauTopus JUI TEKYIIEro KOHTPOJIS U IPOMEXYTOUHOM aTTectanuu: Habop yueOHOi

7.5|TTomenienus AJIst CaMOCTOSTENbHON pabOThl: KOMITBIOTEPHAS TEXHUKA C TIOAKIIOYSHUEM K

8. METOAUYECKHUE YKA3ZAHUA NJIAA OBYYAIOIIIAXCA IO OCBOEHUIO TUCITUIIJIMHBI (MO LY JIA)

l.'am3aroBa A.I'. MeToandeckue yKa3aHUs AJIS1 BBITIOJTHEHUS MMPAKTHYECKIX padoT 1Mo qucuuIuimHe «MareMaTukay s
CTYyIeHTOB HampaBieHus HampasiaeHue 18.03.01 Xumuyeckas TexHoiorus— Actpaxasb, 2024 — 135 c. Pexxum poctyma:
http://portal2.astu.org.

2.I'am3aTtoBa A.I'. MeToandeckue yKa3aHus IJIs BBHITOJHEHUS] CAMOCTOSTENILHOM paboThl 1o auciuiuimHe «MaremaTukay» uis
ctyneHToB HanpasieHus Hanpasnenue 18.03.01 Xumudeckas TexHonorus— Actpaxanb, 2024 — 64 c. Pexxum pocryma:
http://portal2.astu.org.




ITpunoxenue 1 k paboueil mporpamme
JUCLUTUTUHBI (MOJTYJIs)

MATEMATHUKA

Ocobennoctu peanusanuy PII/I npy HaIu4YuU B KOHTHHI€HTE 00y4aI0LIMXCs ¢ OTPAHHYEHHBIMU BO3MOKHOCTSMH 3/10POBbS

110 3pEHUI0

B VYHuBepcutere B pamkax co3jaHus 0Oe30apbepHOi 00pa3oBaTeNbHOW Cpeabl Ui OOy4YaroIUXCs C OTpaHHYCHHBIMH

BO3MOXHOCTAMHA 3J0POBbS IO 3pCHHUI0 OPraHU30BaHbBI HH(bOpMaI_II/IOHHI)Ie yKa3aTejid ¢ UCIOJIb30BAHUEM TAaKTHJIBHOTO IHpI/I(bTa (0]

cucreme bpaitns. CaliT YHUBepcUTETa HMEET BEPCHUIO JUIS CIIa00BUASAIIMX.

1.

Peanuzanust PITJ] MOKET OCYIIECTBISATHCS C MCIIOIb30BAHUEM JIUCTAHIIMOHHBIX TEXHOJIOTHI B YaCTH OCBOCHUS CIICYIOIIHNX
pasmenoB (BUI0B KOHTaKTHOM paboTsr): http://portal2.astu.org

Mertouyeckre ykasaHus JUis OOYyd4aroIIUXCs MO OCBOCHHIO JIUCHMILUIMHBI (MOJYJIsS) MpPEICTaBICHbl B ayauodopmare
http://portal2.astu.org

dopma MPOBEJICHHS IPOMEKXYTOUHOM aTTeCTAIMK 0 JUCIUILIMHE YCTaHABIMBAeTCs Juist oOydaronuxcs ¢ OB3 ¢ yyeTom
WHIAUBUYATbHBIX CHXO(PU3MIECKHUX 0COOEHHOCTEH (YCTHO, IIMCBMEHHO Ha Oymare, MICHBMEHHO Ha KOMITBIOTEpE, B (hopme
TECTUPOBAHHUS U T.I.).

I[Mpu npoBeIEHAH MPOMEKYTOYHOTO KOHTPOIISL 00YJYaoIeEMyCs IPH HEOOXOAUMOCTH TIPEIOCTABIAETCS ACCHCTEHT.

Ilpy mpoBeJECHUH MPOMEXYTOYHOIO M TEKYIIEr0 KOHTPOJS C HCIOJb30BAHMEM ACCUCTHBHBIX CPEICTB O0yJaromeMycs
NPEIOCTABIISETCS IOMOJIHUTENHHOE BPEMS IS TOATOTOBKU OTBETA.

Oco0eHHOCTH peaju3anuun PHI[ NP HAJIUYIMHU B KOHTHHI'€HTE 06yqamnmxc51 C OrPAHNYC€HHBIMHA BO3MOKHOCTAMH 310POBbA

o &

Mo CJIyXy

Peammzammst PIT/] MoxeT oCyIecTBISATHCS C UCTIOIB30BAHUEM IUCTAHIIMOHHBIX TEXHOJIOTHI B YaCTH OCBOCHUS CIETYIOIINX
pasnenoB (BUA0B KOHTAKTHOHM paboTsl): http://portal2.astu.org

[Tpu npoBeIcCHUN PAKTHYECKUX 3aHATUH MPOU3BOJUTCS TyOIMPOBaHKE 3BYKOBOH CIIPaBOYHON MH(GOPMALIUK BU3YaIbHOM.
dopma npoBeeHNST IPOMEKYTOYHOM aTTeCTallMu 110 JAUCHMIUIMHE YCTaHaBIMBaeTca /i oOydaromuxcs ¢ OB3 ¢ yuerom
WH/IMBUAYAIBHBIX TICUXOPHU3HUECKIX 0COOCHHOCTEH (YCTHO, MUCbMEHHO Ha Oymare, MMChbMEHHO Ha KOMIIbIOTEpe, B opme
TECTHUPOBAHUS U T.I1.).

[Ipu npoBeIcHUN TIPOMEKYTOUHOTO KOHTPOJIS 00y4JaronieMycs pyu HEOOXOAUMOCTH MTPEJOCTABISACTCS ACCUCTEHT.

[Ipu mpoBeAeHUM NPOMEKYTOYHOTO M TEKYIIETO KOHTPOJS C HCIOJIB30BaHHEM ACCHCTHUBHBIX CPEICTB O0ydaroumemycs
MPEOCTABISCTCS AOMOJHUTEIHLHOE BPeMsI ISl TIOJATOTOBKH OTBETA.

Oco0eHHOCTH peajiu3anuun PH,H PpH HAJINYHUH B KOHTUHICHTE oﬁyqamumxcn C OrpaHUYCHHBIMH BO3MOKHOCTAMM 310POBbH,

HMEKIIMX HAPDYHICHHUS OMMOPHO-ABUIAaTEJILHOI'0 anmaparta

B VHuBepcutere B pamkax co3jaHus Oe30apbepHOil 00pa3oBaTenbHOW Cpeabl Uit O0y4arolUXcsi ¢ OrpaHHYEHHBIMHU

BO3MOXHOCTAMU 340POBbA, HWMCIOIIHUX HAPYHNICHUA OIOPHO-ABUTATCIBHOTO alllapara, KOpIyca, B KOTOPBIX PpC€aln3yCTCa
06pa303aTenLHa${ JACATCIIBHOCTb, YKOMIIJICKTOBAHbI H606XOHI/IMLIM O60pyZ[OBaHI/IeM JJIA oOneryeHus A0CTynna B ayJUTOpUHU U

O6CJ'Iy)KI/IBaIOH.II/Ie IIOMCHICHHU .

1.

Peamuzanus PITJ] MO>KeT OCyILIECTBIATHCS ¢ UCIIOIb30BAHUEM IUCTAHIIMOHHBIX TEXHOJIOT U B YaCTH OCBOEHHMS CIIEYIOIIUX
paszenoB (BUIOB KOHTaKTHOW paboTsl): http://portal2.astu.org

Ipu mpoBeneHNN MPAaKTUUECKUX 3aHATHH 00eCTIeUnBaeTCS BOSMOKHOCTh OCBOCHUS IPAKTHIECKUX HABBIKOB 00YJAIOIIIMCS
¢ OB3 ¢ yueToM ero HHANBUAYATBHBIX (HU3UIECKUX BO3ZMOXKHOCTEH.

@®opma npoBefeHHs IPOMEKYTOUHOM aTTeCTalMu 10 JUCLUUIUIMHE yCTaHaBIUBaeTcs And oOydaromuxcs ¢ OB3 ¢ yuetom
HMHIVBHUAYAJIBHBIX MCUXO(U3NUECKUX 0COOEHHOCTEH (YCTHO, MMChbMEHHO Ha Oymare, MICbMEHHO Ha KOMIBIOTEpe, B Gopme
TECTUPOBAHMS U T.IL.).

ITpu mpoBeneHNH TPOMEKYTOUHOTO KOHTPOJIS 00ydaromeMycs IpH HeoOX0IMMOCTH NPEIOCTaBISIETCS aCCUCTEHT.



