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1. TACHOPT PABOYEHN ITPOT'PAMMBI JUCIATITAHBI

1.1.
Paboyas
POTrPaMMBI

Ob6JsacTh NpuMeHeHHs padoyeil MPOrpaMMsl
nporpaMma  TUCIMIUIAHBI
B coorBerctBUH ¢ PI'OC pgng coenuaibHOCTH:

SABIIACTCA

qacCTbIO

OCHOBHOM  0Opa3oBaTeIbHOM
38.02.07 bankoBckoe €m0

(ykpynuénnas rpynma crnenuanbHocTedd 38.00.00 DxoHomMuka M ympaBieHHe (YpoBeHb 3), A
o0yJaromuxcst O4HOM (POpMBbI O0yUECHHS.

1.2.
NPOrpaMmblI

MecTo NMCHMIIMHBI B CTPYKTYpPe OCHOBHOW Mpo(eccMOHAIBLHOI 00pa3oBaTelbHOM

JlucuuruiiHa OTHOCUTCA K MaTeMaTHYeCKOMY M OOIIeMYy €CTECTBEHHOHAYYHOMY IHKIY,
BXOJIs1IeH B 00s3aTenbHyto yacts [TTICC3.

1.3. e u niIaHUpyeMble Pe3yJabTaThl 0CBOCHUS U CIUIINHbI:
Kon VYMmenus 3HaHuA

OK, IIK
OK 1. IlonumaTp CymiHOCTb U | -  peuniaTh 3aJauu Ha | - OCHOBHBIC IOHSITHS W METOIbI
COITHATHHYIO 3HAYUMOCTb | OTBICKAHHUE MIPOU3BOAHON | MAaTEMATUYECKOTO aHATN3a
cBOcH Oynmymiedt mpodeccud, | CIOKHOM byHKIIIH,
MPOSIBIIATh K HEW YCTOWYMBBIN | MPOU3BOJHBIX  BTOPOrO M
UHTEpEC BBICHINX MOPSIJKOB
OK 2. OpraHu3oBbIBaTh | -  NPUMEHSATH  OCHOBHBIC | - OCHOBHBIE YHCIICHHBIE METOJIbI
COOCTBEHHYIO  JCSTEIbHOCTH, | METO/IbI WHTETPUPOBAHUS | PELLICHUS MPUKIIAIHBIX 3a/1a4

BBIOMPATh TUIIOBBIE METOMBI U
CHOCOOBI BBITIOJTHEHUS
poeCCHOHATBHBIX 3a/1ad,
OLIEHUBATh UX 3((HEKTUBHOCTH
Y KQ4eCTBO

IIPU pElICHUH 3a]a4

OK 3. IlpuHumars peimieHust B | -  pemarb  3a7aud  Ha | - OCHOBHBIC MOHSATUS U METObI
CTaHJAPTHBIX U | OTBICKAHHE MPOU3BOAHON | MAaTEMATUYECKOTO aHATN3a
HECTAH/IAPTHBIX CUTYallUSAX H | CIOKHOU byHKIIIH,

HECTU 3a HUX | TPOU3BOJHBIX  BTOPOTO |

OTBETCTBEHHOCTb. BBICHINX MOPSIKOB

OK 4. OcymecTBisTh MOUCK U | - MPUMEHSITh METONEI | - OCHOBHBIE IIOHSITHUSI M METOIbI
UCIIONIb30BaHNE HWH(POpPMAINH, | MATEMAaTHYECKOTO  aHAJIM3a | MAaTeMaTUYECKOTO aHaIn3a
HEeOOX0IUMOI IUISL | TIpH pereHun 3a1a4

3(Q(GEKTUBHOTO  BBINOJIHEHUS | MPUKJIAIHOTO XapakTepa, B

PO eCCHOHATBHBIX 3a7a4, | TOM YHCIIe

npodheccCHOHATLHOTO U | IpoheCCUOHATLHOM

JUIHOCTHOTO Pa3BUTHUS HaIpaBJIEHHOCTH

OK 5. Ucnonp30oBath | - OPUMEHSITh  OCHOBHBIE | - OCHOBHBIE YHCIICHHBIE METOJIbI
uH(OPMAIIMOHHO- METO/BI WHTETPUPOBAHUS | PEIICHUS MPUKIATHBIX 33724
KOMMYHHUKAITMOHHBIC MIPU PEIICHUH 3a7a4

TEXHOJIOTHH B

npodecCuoHATBLHOM

eATEIbHOCTH

OK 6. PaGorares B KOJUIEKTHUBE | - pemarb 3a7a4u Ha | - OCHOBHBLIE IIOHATHSA W METOJLI
u  koMmauzae, dS()PEKTUBHO | OTBICKAHHE MPOU3BOAHON | MATEMATUYECKOTO aHATIU3a
o0marbcss ¢ KOJUIeTaMH, | CJIOKHOMU byHKIHH,

PYKOBOJACTBOM, MPOU3BOJHBIX  BTOPOrO M

MOTPEeOUTEIIMU BBICIINX MOPSIJIKOB




OK 9. OpuentupoBatbcsi B
YCII0BUAX IIOCTOSITHHOT'O
W3MEHEHUS TTPaBOBOM Oa3bl

- MPUMEHSTh METOJIbI
MaTeMaTHYECKOTO  aHaJln3a
npu peLIeHU 3a1a9
NPUKIAIHOTO XapakTepa, B
TOM qHCIIe
npodeccrnoHanbHOM
HANpPaBJICHHOCTH

- OCHOBHBIC ITIOHATHUA W MCTOAbBI
MAaTEMAaTHYCCKOI'O aHajIn3a

2. CTPYKTYPA U COAEPKXAHMUE JUCHHUITINHBI

2.1. OO0beM AUCHUILUIMHBI H BBl y4eOHOH padoThI
Buo yueonoii pabomut 00vém uacos

MakcumajibHasi ydyeOHasi HArpy3Ka (Bcero) 72
O0s3aTenibHAsA ayIMTOPHAsA yuyeOHAas1 Harpy3Ka (Bcero) 52
JeKIUH (YPOKH) 16
MIPAKTUYECKHUE 3aHATHS 36
CamocrosiTesibHast padoTa o0y4yaronierocsi (Bcero) 20
[IpomexxyTounas arrectamus B GopMe umocosol KOHmpoibHou pabomsl 6 3 cemecmpe




2.2.

TeMaTHyeCKMil IJIAH U COAEPKAHME TUCHMILITHHBI

Copep:xaHue yueOHOI0 MaTepHuaJia, NpaKkTuYeckue padoTsl, O0BbeM AKTHUBHbIE H HHTEPAKTUBHbIE YpoBensb
HaumeHoBaHuUe pa3aeoB U TeM N
CaMOCTOAITe/IbHasI padoTa 00y4alonuxcs 4ac0B (¢opMbI IpOBeIeHN S 3aHATHIH OCBOCHUSHA
1 2 3 4
Pazgen 1. Teopusi KOMILIEKCHBIX YHCEJ 14/2
Tema 1.1 Cooepircanue yueonozo mamepuana I'pynnoBas guckyccust
IMonsiTne komMIIekcHOTO yneaa u | 1. Onpeznenenue koMiaekcHOro uucia. [Tpumepst
ero reoMeTpuyecKas 2. OrmpeneneHne KOMILIEKCHO-CONPsKEHHOTo yucia. [Ipumepsl
MHTepHpeTanus. 3. T'eomerpuyeckasi MHTEpIIpETALK KOMIUIEKCHOTO YHUCIIa
Aunredpaunveckas, 4. Monynb unu abCOIOTHAsE BEIMYMHA KOMIUIEKCHOTO YHCIIa. 2 1
TPUTOHOMeTpHYecKas U 5. ApryMeHT KOMIUIEKCHOI'O YHCIIa.
nokasarejabHasi GopMbI 6. Anrebpamueckas popma KOMITIEKCHOTO guciha. [Ipumepsr.
KOMILIEKCHOTO YHCa 7. Tpuronomerpudeckas hopMa KOMIUIEKCHOTO yrcia. [Ipumepsr.
8. TloxazarenpHas popmMa KOMILIEKCHOTO uncia. [Ipumepsl.
Tema 1.2 IlIpakmuueckoe 3anamue Pa300p KOHKPETHBIX CUTyannit
HeiicTBUst HAl KOMILIEKCHBIMH 1. 3amayu HA BBITIOJHEHUE CYMMBbI M BEIYUTAHUS KOMIUIEKCHBIX YUCEI
YHCIAMH B alredpanyeckoi 2. 3amauu Ha BBHIIOJTHCHHE TIPOU3BENICHIS U ICICHNS KOMIIEKCHBIX YHCEI 5 5
dopme 3. 3amaum Ha BBIIOJHEHHE BO3BEJCHNE B CTEIICHb KOMIUICKCHBIX YHCEI
4. CamocrositenbHas pabota Nel «JleHicTBUS Hal KOMIUIEKCHBIMU
YHCTIAMI»
Camocmoamenvnasa paboma 5 3
BrlinosiHeHue YMHOXKEHHUS U JAeJIeHUs] HaJl KOMIUJIEKCHBIMU YUCIIaMU
Tema 1.3 Ilpakmuueckoe 3anamue I'pynnoBas guckyccust
HelicTBUS HAJI KOMILIEKCHBIMH 1. YMHOXeHHE KOMIUIEKCHBIX YUCEINl B TPUTOHOMETPHUUIECKOH opme
uCJIaMU B 2. [leneHue KOMIUIEKCHBIX YHCEJ B TPUTOHOMETPHYECKOH opme
TPHroHoOMeTpHYecKoii gopme 3. Bo3Benenue B cTeneHU KOMIUIEKCHBIX YHCET B TPUTOHOMETPUYECKOIT 2 1
dopme
4. Tlpumepsl Ha COCTABICHUE TPUTOHOMETPHUYCCKON (POPMBI KOMILIEKCHOTO
qyuclia
Tema 1.4 Ilpaxmuueckoe 3anamue I'pynnoBas guckyccust
HeiicTBust Hax KOMHJIeKCHbI‘IJ\m 1. JlelicTBHs HaJl KOMILICKCHBIMH YHCIIAMH B TIOKa3aTeIbHOU (hopme 2 1
YUCJIAMHU B MIOKA3aTCJIbHOU 2. JleWcTBUS HAJ KOMILJIEKCHBIMH YHCTIAMU, 33JIaHHBIMU B
¢popme. ®opmy.ia Jiinepa TPUTOHOMETPUYECKOH (opMe
Tema 1.5 Cooepircanue yueonozo mamepuana Pa300p KOHKPETHBIX CUTyalui
YpaBHeHHsI B KOMILIEKCHBIX 1. Pemenne nUHEHHBIX ypaBHEHUH B KOMIUIEKCHBIX YHCIIaX. ’ )
YucJaax 2. Pemenue cTeTIeHHBIX YPaBHEHUH B KOMIUIEKCHBIX YHCIIAX.

3.

dopmyna Myaspa-Jlamnaca.




Tema 1.6
Bolunciaenne 3HaYeHU
BbIPaKeHUH ¢ KOMIJIEKCHBIMH

Ilpakmuueckoe 3anamue
1. VYnpaxHeHUsI HA YMHOXXCHHE KOMILICKCHBIX YHCEI B
TPUTOHOMETPHUIECKON (hopme

Paz00op KOHKPETHBIX CUTYyalMH

YHCJIAMH 2. YmupaxHeHHS Ha JIeJIeHIe KOMIUICKCHBIX YHCeN B TOKa3aTeabHol popme 2
3.  VYmpaxHeHHUS Ha BO3BEACHUE B CTETICHN KOMIUIEKCHBIX YHCEI B
TPUTOHOMETPUIECKON (hopmMe
Camocmoamensnasa paboma ’
BrlinosiHEHUE IEHCTBUIN C KOMIUIEKCHBIMH YHCIIAMHU
Tema 1.7 Kontponsuas padora Ne 1 ) Pa360p KOHKPETHBIX CUTYaIUi
KourpoabHas padora Ne 1
Pa3nen 2. OcHOBBI JIHHEITHOM aare0phl U YMCJIEHHBIX METO0B 14/8
Tema 2.1 Cooepircanue yueonozo mamepuana I'pynnosas guckyccust
Marpuibl 1. OcHOBHBIE CBEICHUS O MATPHUIIAX
2. Bunasl MaTpui
3. Omepanuu HaJl MaTpULAMU
4. YMHOXXEHHUE MATPHULbl HA YUCIIO )
5. CrnoxeHue U BBIYUTAHUE MATPULL
6. YMHOXEHHE MaTpHI]
7. Bo3BeneHue B CTENEHDb
8. TpaHCHIOHHUpPOBaHHME MATPHIIBI
9. Cnen MaTpwHIIbI.
Camocmoamenvnasa paboma ’
Pemienne 3a7a4 Ha BBIYMCIICHUE ACHCTBUN C MAaTpUIIaMU
Tema 2.2 Ilpakmuueckoe 3anamue Pa300p KOHKpPETHBIX CUTyanuit
JeiicTBusi ¢ MaTpUIIaMu 1. YMHOXEHHE MaTPHILI HA YHUCIIO
2. CnoxeHue ¥ BHIYUTAHHE MATPHII
3. YMHOXeHHe MaTpuI] )
4. Bo3sBeneHue B CTENEHb
5. TpaHCHOHUpPOBaHME MATPHLEI
6. Cnen MaTpuIlbL.
7. Texywuii konmposw: caM.padbora «Onepay HaJ MaTpULIAMK
Tema 2.3 Cooepircanue yueonozo mamepuana I'pynnoBas guckyccust
Onpenenurenn BTOPOro n 1. OmpenenuTenu KBaAPATHBIX MATPHIL.
TpeThero NOpsiAKoOB AJIsl 2. Bwunel onpenenureneit
KBIPATHBIX MaTPHIL 3. TlpaBuia BBEIYMCIEHUS ONpPEACTHTENEH 2-T0 U 3-TO TIOPSIKOB 2
Onpenenurenu n-ro nopsaka u | 4. OnpenennuTeny n-ro MOpsIKa MaTPHIL
HUX CBOMCTBA 5. Anrebpamueckue JOMOTHEHHUS U MUHOPHI
6. CBoiicTBa ompenenuTeneii n-ro mopsaKa MaTpHIl
Camocmoamensnasa paboma 3

Pemenne 3aJa4 Ha BBIYHCIICHUC onpez[enHTenei/'I MaTpHulbl

6




Tema 2.4 Cooepircanue yuedonozo mamepuana I'pynnoBas guckyccust
OoparTHas marpuna. Panr 1. Ompenenenue 0OpaTHOW MaTPHUIIBI.
MaTpHULbI 2. HeobxommMoe 1 JOCTaTOYHOE YCIOBHE €€ CYIIECTBOBAHMS
3. AJTOpUTM BEIYUCIICHHS YIEMEHTOB 00OpaTHON MaTPHIIBI
4. DnemeHTapHBIC TPEOOPa30BaHUS HAJ MATPHUIIAMH.
5. ANTOpPUTM BBIYMCIICHHUS paHTa MATPHUILIbI )
6. JluneliHas HE3aBUCUMOCTH BEKTOPOB. bazuc
7. BbluncieHUE OTIOJHUTEIHHBIX MUHOPOB
8. BrruncieHue 31eMEHTOB 00PaTHON MaTPHIIBI YePe3 OMpPeACTUTEIIH
9. IlpuBencHHE MATPUIBI K CTYIIEHYATOMY BHILY
10. HaxoxeHue panra MaTpuUIbl
11. Texywyuit konmpoaw: cam.pabora «BeraucieHne onpeaenuTeneii»
Camocmoamenvnasn paboma 4
Penienue 3a1a4 Ha BEIYKCIICHUE OOPATHOM MaTPUIIBI
Tema 2.5 Cooepircanue yueonozo mamepuana I'pynnoBas guckyccust
CucremMbl JUHEHHBIX 1. OcHOBHBIC TTOHATHUS U OTIPEICICHUST
ajredpanvyeckKux ypaBHeHHUId. 2. Meron 0O6paTHOI MaTPHITHI
CucreMa m ypaBHeHHi ¢ n 3. ®opmynsr Kpamepa )
nepeMeHHbIMHU 4. OCHOBHEBIC TTIOHATHUS U OTIPEICICHUST
5. Teopema Kponekepa-Kamnenau
6. OOmiee u YaCTHBIE PEIICHUS] CHCTEMBI
7. Texywuii konmponas: cam.pabora «Pemenne CJIAY»
Camocmoamenvnasn paboma
4
Pemenue 3amgau Ha Beruncienue CJIAY
Tema 2.6 Ilpaxmuueckoe 3anamue Paz00op KOHKPETHBIX CUTYalMH
Merton I'aycca pemiennst CJIAY | 1. Anroputym Beruucienust CJIAY meronom I'aycca
2. IIpsiMoii X011 MOCEA0BATENBHOTO UCKITIOUSHHSI HEU3BECTHBIX 2
3. OOpatHsIit X0/ BoccTaHoBieHus pemenust CJIAY
4. IIpuMepsl HECOBMECTHBIX CHCTEM
Tema 2.7 Kontponsnas padora Ne2 ) Pa360p KOHKPETHBIX CUTYaIUi
KourpoabHas padora Ne2
Pasnen 3. OcHoBbI ()¢ epeHIInATBHOT0 M HHTErPaJbHOI0 HCUYHCTIEHHUS 24/10
Tema 3.1 Cooepircanue yueonozo mamepuana I'pynnosas nguckyccust
IIpousBognasi pyHKUMHU. 3anmaun, IPUBOSIINE K TOHATHIO TIPOU3BOJHOM
BbrunciieHre MPOU3BOAHBIX OmnpeneneHne TPOU3BOIHON PYHKITUI
BBICHIHUX MOPSIIKOB HenpepsiBHOCTS nuddepeHIIpyeMBIX () YHKITHIA
Teopembl muddepeHIpoBaHUS 2

[TpousBoHbBIE HIIEMEHTAPHBIX (QYHKIHUI.
IIpon3BoaHBIE BBICIIKX MOPSAKOB
[Mpumenenne Gopmymner JIeHOHMIA U HAXOXKICHUS TPOU3BOAHON

NNk WD —

(YHKIMH BBICIIUX TOPSAKOB




Camocmoamenvnasn paboma
Peuienure 3a/1a4 Ha BRIYMCICHUE TPOM3BOJIHBIX

Tema 3.2
IIpumeHnenune npaBuJ
augdepeHTUPOBAHUS A5
HaXO0KIeHUS MPOU3BOIHBIX

Ilpakmuueckoe 3anamue
1. Teopemsl muddepeHIpOBaHUS
2. Haxoxaenue Mponu3BOIHBIX CIIOKHBIX (QYHKINN

Pa360p KOHKPETHBIX CUTYaIUi

Tema 3.3
HccaenoBanne pyHkuum ¢
NMOMOUIBIO MPOU3BOAHOI

Ilpakmuueckoe 3anamue

1. HaxoxxmeHue TNpPOMEKYTKOB BO3pacTaHWs H YObIBaHHA (DYHKIHH C
MOMOIIBIO TIPOU3BOHO MIEPBOTO MOPSAKA.

2.Haxox/eHrne MpOMEXYTKOB BBITYKIOCTH BOTHYTOCTH, TOYEK mHeperuba c
MIOMOIIBIO TIPOU3BOJIHO BTOPOT'O MOPSIIKA.

I'pymnmoBast nuckyccust

Tema 3.4
[Ipou3BoaHasi U ee MPUIOKEHUS

Ilpakmuueckoe 3anamue

1. Teomerpuueckue NpUIOKEHUS TPOU3BOAHON
2. MexaHuyecKre NpUI0KEHUS IPOU3BOAHON
3. Pemenue 3agau

Pa360p KOHKPETHBIX CUTYaIUi

Tema 3.5
IIpousBoaHast pyHKIMHA
HECKOJbKHUX MepeMeHHBIX

Ilpakmuueckoe 3anamue
1. TIpousBoaHbIe 31eMEHTapHBIX (HYHKIHH.
2. BpluncneHne NpOU3BOJHBIX BBICHIMX MOPSIKOB.

Paz00op KOHKPETHBIX CHTYalMH

Tema 3.6 Cooepircanue yuedonozo mamepuana I'pynnoBas guckyccust
IlepBooOpa3nas. 1. TlonsTre nepBooOpa3HOi
HeonpeneneHHbI HHTErPaJl. 2. OcHOBHBIE CBOICTBa IEPBOOOPA3HON
Haxo:xnenue HeonpenedeHHbix | 3. OmpeneneHue HEONPEICICHHOTO HHTETPANA, IPUMEPHI.
HHTErpaJioB. 4. OcHOBHBIE CBOICTBAa HEONPEACICHHOTO HHTETPAJIA.
5. Ormpenenenue MeToa HaXOXKICHNE HEOTPEACTICHHOTO HHTETpaa.
6. IIpumeneHue MeToa.
7. TlpoBepka NpaBHJILHOCTH pe3yJIbTaTa HHTETPUPOBAHMUS.
Camocmoamenvnasn paboma
Penienue 3aa4 Ha HEONPEICICHHBIN HHTETPAT
Tema 3.7 Ilpaxmuueckoe 3anamue Paz00p KOHKPETHBIX CUTYalMH

OCHOBHBIE METO/ABI
HHTerpupoBanus. Meron
MOJACTAHOBKH

1. HenocpeacrBeHHOE UHTETPUPOBAHUE.
2. Tlpumeps! nHTErpUpPOBaHUS QYHKIUH.
3. Meroa NOACTaHOBKH.

Tema 3.8
OCHOBHEBIE METOIBI
HHTEerpupoBaHusi. MeTon

IIpakxmuueckoe 3anamue
1.  Meron HeonpeaeneHHbIX Ko duienToB. [Ipumeps.

Paz00p KOHKPETHBIX CHTYaIMH

Heompe/eJeHHBIX
k03¢ GuHeHTOB
Tema 3.9 Ilpakmuueckoe 3anamue Pa300p KOHKpPETHBIX CUTyannit
OnpeneeHHbIH HHTErpaa M ero | 1. 3amayu, MpUBOAAIINE K HOHATHIO ONPEACIICHHOTO HHTETpaia
cBoiicTBa 2. OmpeneneHHBIN HHTETPA KaK MPEIeT CYMMBI

3. ®opmyna Herorona-JleiiOHua




4.  OcHOBHBIEC CBOICTBA OIPEACICHHOI'O MHTCI'pAaJia

Tema 3.10 Ilpaxmuueckoe 3anamue Paz00op KOHKPETHBIX CHTYalMH
Bbruuciienue onpeaeieHHOro 1. Beruncnenne onpeneieHHOTO HHTETpajla METOOM TOACTaHOBKH 2

HHTerpaJja 2. ®opmyna HHTETPUPOBAHUS 110 YACTIM

Camocmoamensnasa paboma 4

Pemienne 3a7a4 Ha onpeieIeHHBIA HHTETpal
Tema 3.11 Kontponsnas padora Ne3 ) Pa360p KOHKPETHBIX CUTYaIUi

KoutpoabHas padora Ne3
Tema 3.12 HroroBas KoHTpoNbHas paboTa ’ Pa360p KOHKPETHBIX CUTYaIUi
HToroBasi KOHTpoJbHasi padoTa
Bcezo: 52/20

JIJist XapaKTepUCTUKH YPOBHS OCBOCHHS Y4€OHOTO MaTepralia UCIIONB3YIOTCS CIEeAYIOIIUe 0003HAYCHIS:
1 — o3HaKOMHTENbHBIN (Y3HABAaHUE paHEe N3YYCHHBIX 00BEKTOB, CBOWCTB);
2 — penpoayKTHUBHBIN (BBITOIHEHHE ACITEIBHOCTU IO 00pa3ily, MHCTPYKIIMH WIIM TIOJ] PyKOBOJICTBOM);
3—TpOAYKTHBHBIH (TUTAHUPOBAHHUE U CAMOCTOSITEIIHHOE BBHITIOJTHEHUE JICATEIIbHOCTH, PEIICHHE TPOOJIEMHBIX 3aj1aq).




3.  @OHJA OHEHOYHBIX CPEACTB, UIs1 IPOBEAEHUA TEKYHIET'O KOHTPOJIA
N IMTPOMEKYTOYHOU ATTECTAIIMH OBYYAIOIUXCA 11O JUCHUIIJIMHE

®oHp oneHouHbIX cpenctB (mamee — POC) - KOMIUIEKT METOJAMYECKUX M KOHTPOJBHBIX
MaTepuasoB, HCIOJIb3YEMBIX IpPU TPOBEACHUU TEKYIIEro KOHTPOJS OCBOEHHUS pe3ylbTaToOB
oOydeHus u mpomexkyTouHoi arrectraruu. @OC mnpenHa3HaueH IS KOHTPOIS W YIPaBICHUS
MPOLIECCOM MPUOOPETEHUs 00YyJalOIUMUCS HEOOXOIUMBIX 3HaHUHN, YMEHUH, MPAKTUYECKOTO OIbITa
u KomneteHnui, onpeaeneHHbIx Bo @I'OC ([Ipunoxenue Ne 2).

4. YCJIOBMSA PEAJIM3AINU JUCTIAITIJIMHBI

4.1. TpedoBaHus K MUHUMAJbLHOMY MAaTePHUAJIbHO-TEXHUYECKOMY 00ecIiedeHuI0

Peanuzanus nporpaMMbl JUCUUIUTMHBI TPEOYyeT HaIHUUs y4eOHOro KabuHeTa.

Jns  ocBOGHHMsS IWCHUIUIMHBI TpeOyeTcss ydeOHas ayauTopus, KOTopas JIOJDKHA
YIIOBIIETBOPATH TpeOoBaHUSAM CaHUTApHO-3NUJEMHUOIIOTUYECKUX MPAaBUI U HOPMATHBOB U OBITH
OCHAIIIEHa THUIIOBBIM O0OpYZOBaHWEM, B TOM YHCJIE y4eOHOH MeOeNbl0 M CpeACTBaMU OOyYCHHS,
JOCTAaTOYHBIMHU JJIs1 BBIITOJTHEHHSI TPEOOBAHUH K YPOBHIO TIOJTOTOBKU O0YYArOIIUXCAL.

4.2. Y4yeOHO-MeTOAHYECKOEe U MH(POPMAIIMOHHOE O0ecTieYeHre JUCHMITTTHHBI

4.2.1. IlepeyeHb OCHOBHOW M JONMOJHHMTEJLHOH Y4eOHOH JHMTEepaTypbl, HEOOXOAMMOM IJIsI
OCBOCHMS THCIMIIIHHBI

OcHoBHasi yueOHasl iuTepaTypa:

1. HanasH, A. A. Martemaruka: yuebnuk. / A. A. Jlamasn. — 3-e uzn. — M.: ®OPYM:
NH®PA-M, 2014. — 544 c. — (ITpodeccrnonanbroe 00pa3oBaHUE).

2. NanmasH, A. A. CO0pHUK 3a/a4 TI0 MaTeMmaruke: yuyeOHoe mocobue / A. A. JlamasH. — 3-¢
u3a. — M.: ®OPYM, 2013. — 350 c. — (ITpodeccuonanbroe 06pa3oBaHue).

3. Kpemep, H. III. Maremaruka s xoiuiemkeit: yuyebnoe mocodme mis CIIO / H. 1.
Kpemep, O. I'. Koncrautunosa, M. H. ®puaman; nox pea. H. . Kpemepa. — 10-e¢ u3n.,
nepepad. u mon. — M. : U3natensctBo FOpaiit, 2018. — 346 c. — (Cepus : IIpodeccuonansHoe
obpaszoBanme).— ISBN  978-5-534-05640-2. — Pexum gocryma : www.biblio-
online.ru/book/DIC3ESCB-6347-41C1-B161-94782774D897 (nata obopamenus: 25.08.2020).

JonoHuTe/IbHASI y4eOHAasi IUTEepaTypa:

1. Xpunynoa M. b. Bricias matemaTuka : yueOHuk u npaktukym st CITO / mox o6mr.pen.
M. b. Xpunynosoii, 1. 1. [{piranok. — M. : U3natensctBo Opaiit, 2017. — 472 c. — (Cepus :
[Ipodeccuonanbroe oOpazoBanue).— ISBN 978-5-534-01497-6. — Pexum nocrtyma
http://www.biblio-online.ru/book/79006A6A-C94E-438B-AADE-B32FC5E081D5 (mara
obpamenus: 25.08.2020).

2. Cenpix, U. KO. Maremaruka: yueObnuk u mnpaktukym ans CIIO / U. 1O. Cenpix, 1O. b.
['pebenmukoB, A. 0. IlleseneB. — M. : UzmarensctBo IOpaiit, 2017. — 443 c. — (Cepus :
[Mpodeccuonansuoe obOpazoBanue).— ISBN 978-5-534-03934-4. — Pexum nocryna
www.biblio-online.ru/book/CAB1548F-63AC-4C3F-8E82-C9B841E8F0A1 (mara oOpamieHus:
25.08.2020).
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3. TarapuukoB O. B. Maremartuka. [Ipaktukym : yuebnoe nocodue mis CI1O / [u ap.] ; mox
obm.pen. O. B. TarapuukoBa. — M. : HznmarensctBo FOpaiit, 2017. — 285 c. — (Cepus :
[Mpodeccuonansuoe obOpazoBanue).— ISBN 978-5-534-03146-1. — Pexum npocryna
www.biblio-online.ru/book/37ACD6CA-BA08-4410-A3C6-A9EBIDS54D36A (mata
obpammenus: 25.08.2020).

4.2.2. IlepeueHb pecypcoB HHGPOPMANUOHHO-TEJEKOMMYHMKANMOHHOI ceTn «WHTEepHeT»
(nanee — cerb «MMHTEpPHET)»), HEOOXOAUMBIX /IJI5l OCBOCHHUS U CIUTIIUHbBI

No Anpec (URL) Onucanue cTpaHuIlbl
1.| http://www.fcior.edu.ru/ denepanbHBIT HEHTP nH(pOpPMaIMOHHO-
00pa30BaTEeNbHBIX PECYPCOB
2.| http://www.school- Ennnas xomnekuus mudpoBBIX 00pa30BaTEIbHBIX
collection.edu.ru/ pecypcoB

4.2.3. IlepeyeHb HH(MOPMALNUOHHBIX TEXHOJOIHH, MCHOJIb3yeMbIX NPH OCYIIECTBJIEHUHU
o0pa3oBaTeIbHOIO INpouecca Mo AWCHMILIMHE, BKJIWYAsA IepevyeHb NPOrpaMMHOr0
obecrnieyeHusi U HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

Ilepeuens norosopos I6C u b/{
Cpox
Y4yeOHblii rox HaumeHoBaHMe JOKYMEHTA ¢ YKa3aHHMEeM PEKBU3UTOB | IeCTBUSA
JTOKYMEHTA
2024/2025 Horosop Ha noctyn k 9bC ZNANIUM.COM wmexny C
1 YVYHuT B nune aupexropa CO YYHuT u OO0 12.07.2023
«3uannym»Ne 1151-36¢ ot 11.07.2023 .
11.07.2024
Horosop Ha noctyn k 9bC ZNANIUM.COM wmexny
YVYHuT B nmuue nupexkropa CO® YYHuT u OOO C
) «3nannym»Ne 223/801 ot 23.08.2023 (npexocrasnenue |28.08.2023
noctyna K koyuiekuuu DDV «DenepanbHbli IepeyeHb o
yueOHUKOB u3aatenbcTBa «lIpoBemenne» 27.08.2024
Jlorosop Ha moctyn k DBC «3BC FOPAUT» (momHas C
kosutekius) mexay Y YHuT B nmune nupexkropa CO 03.03.2024
3 YVYHuT n 000 «neKTpOHHOE W3/1aTENbCTBO ' n.o
FOPAMT» Ne 1/24-36¢ ot 01.03.2024 T. 02.03.2025
HoroBop Ha noctyn k ObC «YHuBepcurerckas 01.10.2023
4 oubmmnoTeka onmain» Mexay YYHuT «Hekecmenua» Ne ' H'O
223-1279 o1 26.09.2023 30.09.2024
Horosop Ha noctyn k ObC «Jlanb» mexay YYHuT u C
5 uznarenbctBoM «Jlanp» No OI'3-1033 ot 20.07.2023  |08.08.2023
1o
07.08.2024
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JloroBop Ha IOCTYI K 3JICKTPOHHBIM U3IaHUSAM B C
6 cocraBe 0a3bl qaHHBIX «HAYUHAA DJIEKTPOHHASA |01.01.2024
BUBJIMOTEKA eLIBRARY.RU» mexny YVHuT u 1o
000 HOB Ne OI'3-1696 ot 04.12.2023 30.12.2024
Horosop Ha B/l nuccepranuii mexay Y YHuT u PI'b Ne C
7 223-997 ot 11.07.2023 10.08.2023
1o
09.08.2024
JHorosop o noxnkitouenuu k HOb u o npepocraBnennn
noctyna k oobektam HOb mexny baml'V B nuie
mupexktopa CO baml'y ¢ ®I'BY «PI'b» Ne
101/H3b/1438-I1 ot 11.06.2019 C
11.06.2019
8 JlonomHUTEIBHOE COTJIAIIEHUE K IOTOBOPY oo
101/H3b/1438-1m ot 11.06.19 1. 06 U3MEHEHUN CTOPOHBI 10.06.2024
JIOTOBOpA BCIIEACTBUE pEOpraHU3alii B popme
npucoenuuenuss Mexxay Y YHuT B nuue nupexkropa CO
YVYHuT ¢ ®I'BY «PI'b» 0114.02.2023 .
Horosop Ha noctyn k 9bC BOOK.ru (moctyn
yaeOHHUKY: OCHOBBI POCCHICKOM TOCYTapCTBEHHOCTH :
yuebHuk / A. B. Manbko, A. A. Bunkos, B. B. I'ypbes C
9 [v ap.] ; mox pen. A. B. Manbko. — Mocksa : KnoPye, [23.10.2023
2024. — 263 c. — ISBN 978-5-406-12322-5) mexny 1o
YVYHuT B nuue nqupexropa CO YYHuT u OO0 22.10.2024
«KnoPyc menna» Ne 75 ot 23.10.2023 1.
HaumeHoBaHMe MPpOrpaMMHOro odecrnedeHust
Windows 7
Office Standart 2007 Russian OpenLicensePack NoLevel Acdmc
Office Standart 2010 RUS OLP NL Acdmc

S. HHBIE CBEJEHUA U MATEPUAJIbBI

5.1. Ilepeyenb o00pa3oBaTeJNbHbIX TEXHOJOITHH, MCNOJAb3yeMbIX INPH OCYLIECTBJIECHUU
00pa3oBaTeIbLHOIO MPoIecca Mo JMCUUILIHHE

AKTHUBHbIE 1 HHTEPAKTHBHbIE¢ GOPMBbI IPOBEACHUA 3AHATHI

AXTUBHBIC U UHTEPAKTUBHBIC (DOPMBI MMPOBEACHUS 3aHATUI PEAM3YIOTCS MPH TOATOTOBKE
[0 TporpaMMaM CpeIHEro NpPo(ecCHOHATBHOTO OOpa30BaHUS W IpeNNojiaraloT oOyueHue B
coTpyaHudecTBe. Bce ywyacTHUKM 00paszoBaTenbHOro mporiecca (IpernoaaBaresib U CTYISHTHI)
B3aMMOJICHCTBYIOT APYT C APYroM, OOMEHUBAIOTCS MHPOPMAIUE, COBMECTHO PEIIAIOT MPOOIEMBI,
MOJICITUPYIOT CHTyalluu B atMoc(depe JeloBOro COTPYAHUYECTBA, ONTHMAIbHON ISl BHIPAOOTKU
HaBBIKOB M KauecTB Oyymiero npogeccuoHana.

OCHOBHBIE TIPEUMYIIIECTBA AKTHBHBIX U HHTEPAKTUBHBIX (OPM MTPOBEACHUS 3aHITHHA:

- aKTUBU3ALUS TIO3HABATEILHON M MBICITUTEIBHOM JIESTEFHOCTH CTYICHTOB;

- YCBOEHHE CTYJICHTaMH Y4eOHOTO MaTepraja B KaueCTBE aKTUBHBIX YYaCTHHKOB,
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- pa3BUTHE HaBBIKOB pe(IeKCHH, aHATIHN3a U KPUTUYECKOTO MBIIIJICHHUS;

- YCUJICHHE MOTHUBAIMH K U3YYCHUIO TUCIUIUTAHBI B O0YUYEHHIO B IIEJIOM;

- co3/1aHue ONaronpusATHONW aTMOC(Eephl Ha 3aHITUH;

- pa3BUTHE KOMMYHHKATHBHBIX KOMIICTCHIIHIA y CTYJCHTOB;

- pa3BUTHME HaBBIKOB BIQJICHUS COBPEMEHHBIMH TEXHMUYECKUMH CpEICTBAMH U
TEXHOJIOTHSMHU 00pabOTKH MHPOPMAIIHH;

- (opmupoBaHue W pa3BUTHE CHOCOOHOCTH CaMOCTOSITEIHHO HAXOAWTh WH(MOPMAILUIO U
OTIPENIeNATh YPOBEHB €€ JOCTOBEPHOCTH;

- WCHOJB30BAHUE 3JIEKTPOHHBIX (POpPM, 00ECIIEUMBAIOIIUX YETKOE YIPaBICHUE YU4EOHBIM
MIPOIIECCOM, TIOBBIIIEHHE OOBEKTHBHOCTH OIICHKH PE3YJIbTaTOB 00yUEHHSI CTYICHTOB;

- npuOmKkeHHe ydeOHOro Tmpolecca K YCJIOBUSAM Oyaymed mpodeccunoHaIbHON
NEeSITETTHHOCTH.

AKTHBHBICE U MHTEPAaKTUBHBIC (OPMBI YUEOHBIX 3aHATHH MOTYT OBITH MCIOJB30BAHBI MPU
NIPOBE/ICHUH JICKIIHiA, TIPAKTUYCCKUX U JIAOOPATOPHBIX 3aHSATHH, BHIMTOJHEHHH KYPCOBBIX MPOCKTOB
(paboT), MpH MPOXOKAESHUH MPAKTUKH U APYTUX BUAX YUCOHBIX 3aHATHMA.

Hcnonp3oBaHWe aKTUBHBIX W WHTEPAKTUBHBIX (HOpM yYEOHBIX 3aHSATHHA TTO3BOJISET
OCYILECTBIISATh OLIEHKY YCBOCHHBIX 3HAHHUN, COOPMUPOBAHHOCTH YMEHHUH M HaBBIKOB, KOMIIETEHIIMN
B paMKax MPOLEAYPHl TEKYIIEro KOHTPOJS MO AUCHUILTHHE (MEXIUCIHUILTHHAPHOMY KYypCY,
npodecCHOHATLHOMY MOJTYJIIO), TPAKTHKE.

AXTUBHBIC ¥ HMHTEPAKTUBHBIC (OPMBI YUCOHBIX 3aHATUH PEATM3YIOTCS IPEOoIaBaTelieM
corimacHo pabouell mporpamMMe y4eOHOW AUCHUIUIMHBI (TIPOGECCHOHATBHOTO MOMIYJS) WU
porpaMMe MPaKTHKH.

WHTepakTUBHAS JEKIHSI MOKET IPOBOJAUTHCS B pa3IMYHBIX (hopMax.

Juckyccusi — 3TO MyOIMYHOE 00CYXKIEHNE I CBOOOTHBIN BepOaIbHBI OOMEH 3HAHUSIMH,
CYXJICHUSIMH, UICIMHU UM MHEHHMSMH I10 TMOBOJY KaKOro-au0o0 CIOPHOro Bompoca, nmpodiemMsl. Ee
CYIIECTBEHHBIMU YEpPTaMH SIBJISIFOTCS COYETAHHE B3aUMOJIOTOHSIONICTO THAIOTA U OOCYKICHHS-
CTOpa, CTOJIKHOBEHHUE PA3IMYHBIX TOYEK 3PEHUS, TOZULIHH.

Bo3MoxxHOCTH MeTOIa TPYNTIOBOM JTUCKYCCHUU:

- YYaCTHHUKM JHUCKYCCHU C PAa3HBIX CTOPOH MOTYT YBUAETH NpPOOJIEMy, COIMOCTaBIIS
IPOTHBOTIOJIOKHBIEC TO3UIIHH;

- YTOYHSIOTCS B3aUMHBIE MO3UIUH, YTO, YMEHBIIAET CONPOTHUBICHHE BOCIPHUAITHIO HOBOM
nHpopMmanuu;

- B TpoIlecce OTKPBITBIX BBICKA3BIBAHUN YCTPAHSETCS SMOLMOHAIbHAs IPENB3SATOCTh B
OIICHKE TIO3HIINY TAPTHEPOB ¥ TEM CAMBIM HUBEIHUPYIOTCS CKPBIThIE KOH(IUKTHI;

- BBIpabaThIBAETCs TPYIIIOBOE PEIICHUE CO CTATyCOM IPYIIIOBOM HOPMBI;

- MOXHO HCIOJb30BaTh MEXaHW3MBl BO3JIOKCHUST M TIPUHSATHS OTBETCTBEHHOCTH,
YBEIUYMBasl BKJIIOYEHHOCTh YYAaCTHHKOB JHCKYCCHHM B TOCJIEAYIOUIYIO PEIN3aLUI0 TPYHNIOBBIX
pELICHHI;

- YIOBJIETBOPSETCS MOTPEOHOCTh YYaCTHUKOB JIUCKYCCUU B MPU3HAHWUU M YBAXKECHUU, €CIU
OHHU TIPOSIBUJIM CBOIO KOMITETEHTHOCTh, U TE€M CaMbIM TOBBIMAeTCS 3()PEKTHBHOCTh MX OTIAYU U
3aMHTEPECOBAHHOCTH B PEIICHUH IPYNIIOBON 3aauu.

OcHOBHBIE (PYHKIINH TIPETIOABATENS TP MTPOBEACHUH TUCKYCCUU:

- (hopmynupyet npobaemMy U TeMy AMCKYCCHH, AaeT X pabodue orpeeeHus;

- co3/1aeT HEOOXOMMYI0 MOTHBAIIMIO, TTOKA3bIBAET 3HAYUMOCTh MPOOJIEMBI TSI Y9aCTHUKOB
JMICKYCCHH, BBIZICTISICT B HEW HEPELICHHbIC U MIPOTHBOPEYUBBIE MOMEHTBI, ONIPEEIISET 0XKUAAEMBbIN
pe3ybTar;

- co3/1aeT 100poKeIaTenbHyI0 aTMOCchepy;

- (hopMynupyeT BMECTE ¢ y4aCTHUKaMU MpaBHIIa BEICHUS TUCKYCCUH;

- 100MBaeTCsl OJJHO3HAYHOTO CEMAaHTUYECKOT'O TIOHUMAaHHS TEPMUHOB U TIOHITHI;

- CTIIOCOOCTBYET MOJIEP)KaHUIO BHICOKOTO YPOBHS aKTUBHOCTH BCEX YYaCTHUKOB, CIICAMT 32
COOJIIOJICHHEM PETJIaMeHTa ¥ TEMBI JUCKYCCHU;

- (ukcupyeT mpemTOKEHHBIE WU Ha IUIaKaTe WIM Ha JOCKe, YTOOBI HCKIIOYUTH
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MOBTOPEHHUE U CTUMYIUPOBATH IOMOJHUTEIbHBIE BOIPOCHI;

- y4acTBYET B aHaJIM3€ BBICKA3aHHBIX WAEH, MHEHU, MO3UIINI; TOJBOAUT IPOMEXKYTOUHBIE
UTOTH, YTOOBI N30€KaTh IBIKEHUS JUCKYCCUU TI0 KPYTY.

- 00001aeT MpeasioKEeHUs, BbICKa3aHHBIE TPYNIOW, U MOJBITOXKUBAET BCE JOCTUTHYTHIE
BBIBOJIbI U 3aKJIIOUYEHUS;

- CPAaBHUBAET JOCTUTHYTBIN pe3ybTaT C UCXOAHOMN LETBIO.

[Tpu mpoBeAeHUH AUCKYCCHUU MOTYT HCIIOJNB30BATHhCS PA3IMYHBIC OpTraHU3aIMOHHBIE (HOPMBI
3aHATHUI.

Pa30op KOHKpeTHBIX cuTyaumii (keiic-Meron). Meron KeicoB mpeicTaBiseT coOoit
U3y4eHHEe, aHalIM3 W MPUHATHE pEUIeHUH IO CUTyallMH, KOTOpash BO3HHUKJIA B pe3ylbTare
MPOUCHICIIINX COOBITUH, PEANbHBIX CHUTYallUd WM MOKET BO3HUKHYTH MPH OMPEIEIICHHBIX
00CTOSITENHCTBAX B KOHKPETHOM OpraHu3aliy B TOT WK HHOM MOMEHT BPEMEHHU.

Ilenu ucnons30BaHUA KeC-METO1A:

- pa3BUTHE HABBIKOB aHAJIN3a U KPUTUYECKOTO MBIIICHUS;

- COEJIMHEHUE TEOPUH U MPAKTHUKU;

- Ipe/ICTaBICHUE IPUMEPOB MPUHUMAEMBIX PEIIEHUN U UX MOCIEeICTBUM;

- IEMOHCTpAIUs Pa3IuYHbIX O3UIUN U TOUEK 3PEHUSL;

- ¢opMHpOBaHME HAaBBIKOB OLIEHKM allbTEPHATUBHBIX BapHAaHTOB B  YCJIOBHSX
HEOIPEAEIEHHOCTH.

Meton pa3bopa KOHKPETHBIX CHUTyallii MOXET OBbITh MpPEICTaBlIeH TAaKUMHU CBOUMH
Pa3HOBUAHOCTSMH KaK pElICHUE CUTYAllMOHHBIX 3a7a4, BHIMOJHEHUE CUTYAallMUOHHBIX YIPAaXHEHUH,
Kelic-CTaluu, METOJ] «MHIIUICHTa» U MPOY.

IIpu paspaboTke copepkaHusi KEWCOB (KOHKPETHBIX CHUTYaIMil) ciexyer coOiIroaaTh
cienyromye TpeOoBaHusI K yaeOHOMY KEHCy:

- Keiic nomxeH onuparbcsi HAa 3HAHUSI OCHOBHBIX pa3/iesOB AUCHUIUIMHBL, @ HE KAKUX-TO
YaCTHOCTEM.

- Keiic gomkeH comepaTh TEKCTOBBIM MaTepuan (ONMUCAaHWE) W JAPYTrue BUIBI MOJAYd
nHpopmanuu (Tabauibl, rpadyuKu, TUarpaMMBbl, WIUTFOCTPAIUH | T. 11.).

- Keiic He nomkeH copepxaTh NpsAMol (OpMYITHPOBKHU MPOOIEMBI.

- Keiic nomken ObITh HamucaH NPOGECCHOHATBHBIM SI3bIKOM, HO B MHTEPECHOW AJIs YTEHUs
dopme.

- Keiic nomken ObITh OCHOBAH Ha peajbHBIX MaTepuajiax, HO Ha3BaHHS KOMITAHHUM, TOBApOB,
reorpauuecKux MeCT | T. M. CBEJCHUSI MOTYT ObITh m3MeHeHbl. OO 3TOM JOKHO OBITH CKa3aHO B
CHOCKE K ONHCaHUIO Keica. 3.6.5. PekoMenayercs cieayoonias CTpykTypa Keica:

1. Onucanue cuTyalum.

2. [JlonmonnutensHas wuHpopManus B Bujge (GOpM OTUYETHOCTH, CTAaTHCTUYECKUX H
AHATUTUYECKUX TaOnuil, TpaduKOB, AMArPaMM, UCTOPUYECKHX CIPABOK O KOMIIAHHWH, CIUCKa
MCTOYHUKOB U JIt000 Ipyroi nHbopMaiuu, KoTopas Hy>KHa JJIs aHAJIU3a CUTYalluH.

3. Meronuyeckas 3anucka (1-2 crp.), comepkamias Kak peKOMEHIALMM ISl CTYACHTA,
aAHAJTM3UPYIOIIETO KEHC, TaK U JIs MIPETNo/1aBaTelis, KOTOPbId OpraHu3yeT 00CyKICHUE Kerca.

4. IlepedueHb BOIPOCOB, KOTOPBIE [OJDKHBI IOMOYb CTYJAEHTaM IOHATb €r0 OCHOBHOE
comepxanue, cHOpMYIUPOBATh MPOOJIEMY ¥ COOTHECTH TMPOOJIEeMYy C COOTBETCTBYIOIIUMH
pasznenaMu JUCHUTLITUHBL.
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Ne HaumeHoBaHHe pa3ieoB H TeM Koa- Kanennapneie Bup 3ansTus JdomamHee
n/n BO CPOKM M3y4eHHus 3ajlaHue
4acoB (m1aH)
Paznes 1. Teopusi KOMIJIEKCHBIX YK CeJT
[ToHsATHE KOMITJIEKCHOTO YHCJIa U €ro
) reoMeTpuIecKass MHTEPIIPETAIIHS C 5 1 v
Anrebpanueckasi, TPUTOHOMETPUYUCCKAS CHTAOPD CKIMA HTH KOHCTICKT
2/2 Pemmts 3amaun
U TI0Ka3aTeNbHast (POPMBI KOMIUIEKCHOTO
qyucia
EHCTBUS HaJ KOMIUIEKCHBIMHU YHCIIaMHU [IpakTuaeckoe
2 A . 2/4 CeHtsa0pb p Pemnth 3amaumn
B anreOpanyeckoit popme 3aHSITHE
EHCTBUS HaJ KOMIUIEKCHBIMHU YHCIIaMHU [IpakTuaeckoe
3 A o 2/6 CeHtsa0pb p Pemuth 3amaun
B TPUTOHOMETPHUYECKOH opme 3aHSITHE
JlelicTBUS HaJl KOMIUIEKCHBIMHU YUCJIaMU
N IIpakTuueckoe
4 | B mokazarempHOW ¢opme. Dopmyia 2/8 CeHtsa0pb SaAHSTHC PemnTs 3amaun
Oiinepa
5 | YpaBHeHUs B KOMIIIEKCHBIX YHCHAX 2/10 CeHT0pB Ypox Pemmts 3agaun
Briuncnenue 3HaYCHWI BBIPAKCHUH C [IpakTrueckoe
6 p 2/12 CeHTs0ph P Pemmts 3amaun
KOMITIEKCHBIMU YHCIIaMHU 3aHSITHE
Konrponbhas padora Ne 1 IToBTOpPUTH
7 2/14 CeHT0pB PO ICHHBII
MaTepuan
Pasnea 2. OcHOBBI JIMHEHOM a1re0phl U YMCJIEHHBIX METOI0B
9 MaTtpuibl 2/16 OKT0pb Jlexius Pemmts 3amaun
SUCTBUS C MaTPHUIIAMU [IpakTrueckoe
10 A TpHIL 2/18 OKT0pB p Pewmuts 3agauun
3aHSTHE
Onpenenurenyt BTOPOTO M TPETHETO Ypok
MOPSAAKOB JUI KBaJAPATHBIX MaTPHUL] 2/20 Pemmts 3amaun
11 | Ompepenutenu n-ro MOOpsSAKa U UX OkT1a0ph
CBOMCTBa
13 | ObparHas matpura.Panr MaTpuIst OKTs0pb Ypox VYUTH KOHCIIEKT
2/22 Pemmts 3amaun
CHCTeMBl JIMHEHHBIX alre0panvyecKux Ypok
14 | ypaBrennit. Cuctema m ypaBHeHui ¢ n | 2/24 OkTs6pb Pemnts 3amaun
TIePEeMEHHBIMU
Merton I'aycca pemenus CJIAY [IpakTuaeckoe
15 alayceap 2/26 Hos6pb p PemnTs 3amauun
3aHSITHE
KonTponbHast padota Ne2 IToBTOPUTHL
16 2/28 Hos6pb TIPOHICHHBIN
MaTepuan
Pa3nen 3. OcHoBbl ()¢ epeHIInATBHOT0 M HHTErPaJbHOI0 HCUYHCTIEHHS
IIpousBonnas pynkiuu Beraucinenue
17 P by 2/30 Hos6pb Jlexnus PemnTs 3amaun
MIPOU3BOJIHBIX BBICIIUX MOPSIKOB
[Ipumenenue TIPaBHII
IIpaxTuyeckoe
18 | muddepeHpoBaHus A HAXOKIACHUS 2/32 Hostbpb SaHSTHE Pemmts 3amaun
MIPOU3BOTHBIX
HUccrnenosanue HKIIUA C TOMOIIBIO [pakTudeckoe
19 & . bynxu i 2/34 Hostbpb P Pewmuts 3agaun
MIPOU3BOTHOM 3aHSTHE
[Ipou3BoaHAs U €€ MPUITOKECHHS [pakTudeckoe
20 P A P 2/36 Hostbpb P Pewmuts 3a0aun
3aHSITHE
[IpousBoaHas HKIMK  HECKOJbKHX [pakTuyeckoe
21 P A by 2/38 JlexaOpb p Pemuts 3amaun
MEPEMEHHBIX 3aHSTHE
[TepBooOpasHasi. Heonpenenennsrit
22 | mHTErpan Haxoxnenne 2/40 JlexaOpb Ypok Pemmnts 3amaun
HEOTIPEICICHHBIX UHTETPAJIOB
OCHOBHBIE METOIBl HMHTETPHUPOBAHHMSI.
23 A pup 2/42 JlexaOpb Vpoxk Pewuth 3a1auu
MeTtoa moACTaHOBKH
24 | OCHOBHBIE METOIBl WHTETPHUPOBAHU. | 2/44 JHexabpn IMpakTrueckoe Pewmuts 3a0auun
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Meropn HEOIPEICIICHHBIX 3aHATHE
k03¢ HHUIIHEHTOB
OnpeneneHHplii  WHTErpal HM  €ro
25 pex p 2/46 Hexabpn VYpok PewuTs 3a1auu
CBOMCTBa
Brrancnenne OIpEACTICHHOTO IIpakTHueckoe
26 pea 2/48 JlexaOpb p Pewuth 3a1auu
HHTErpaia 3aHATHE
KonTponbHast padorta Ne3 IToBTOPUTHL
27 2/50 JlexaOpb PO ICHHBIHA
MaTepHra
28 | HUtoroBast KOHTpOJbHAS paboTa 2/52 Hexabpn
Bcero yacos 52
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I ITacnopT (poHI0OB OLIEHOUYHBIX CPEACTB

1. Ob01acTh NpUMeHeHust

®onx oueHouyHbIX cpeactB (OOC) npenHazHavyeH sl POBEPKU PE3YJIHTATOB OCBOCHUS
JUCUUIUTMHBL  «MareMaTtuka», BXOJSIIEM B COCTaB MPOTPAaMMbI TOJATOTOBKH CHELUATUCTOB
cpennero 3BeHa no crneruanbHocTH 38.02.07 bankoBckoe neno. OO6beM 4acoB Ha ayJUTOPHYIO
Harpy3Ky Mo AUCIUIUIMHE 52 Yaca, Ha CaMOCTOSTeNbHYI0 padoTy 20 4acos.

2. O0BbeKTHI OLICHUBAHUS — Pe3YJIbTAThI 0CBOCHUSA M CUMIIHHBI

OOC no3BOJISET OLEHUTH CIAEAYIONINE PE3YIbTAThl OCBOCHUS AUCIUIUIMHBI B COOTBETCTBUU
¢ OI'OC crnenmansHoct 38.02.07 bankoBckoe neno pabodeld MPOrpaMMON  JUCITUTIIMHBI
«Maremarukay:

YMeHHs:

- pemarth 3aa4u Ha OTHICKAHWE TTPOU3BOTHON CIIOKHOUW (PYHKIIMH, TPOU3BOJTHBIX BTOPOTO U
BBICILIUX TOPSIIKOB;

- IPUMEHSTh OCHOBHBIE METO/Ibl MHTETPUPOBAHUS NPU PEIICHHUH 3a7a4;

- MPUMEHSATh METOJbl MaTEeMaTHYeCKOro aHajlu3a MNpU pPELIeHUH 3aJad MPHUKIaJIHOTO
XapakTepa, B TOM Yucie MPOoPeCcCHOHATBHON HAPaBICHHOCTH;

3HAHUSA:

- OCHOBHBIE TIOHSTHUSI U METO/Ibl MAaTEMATUYECKOT'O aHAJIN3a;

- OCHOBHBIE YHCJICHHBIE METO/IbI PEILICHHUS TPUKIIATHBIX 3a71a4;

BrlmenepeuncieHHbIe YMEHHsI, 3HAHHS HAMPaBICHBI Ha (OPMUPOBAHUE y OOYUAIOIIMXCS
CIEAYIOIUX 00IMX KOMITeTEHIUIi:

OK 1. IloHumarp CyIIHOCTh M COLMAIBHYIO 3HAUMMOCTh CBOeH Oynymieil mpodeccun,
MPOSIBIIATH K HEW YCTOWYUBBIN MHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO MAEATEIbHOCTb, BBIOMpATh TUIIOBBIE METOABI M
CIOCOOBI BHIMTOJTHEHHUS MPOPECCHOHATBHBIX 3a]1a4, OIEHUBATh X 3()PEKTUBHOCTh U KA4eCTBO.

OK 3. IlpuaumaTth peleHus B CTaHJAPTHBIX U HECTAHIAPTHBIX CUTYaIUsX U HECTH 3a HHUX
OTBETCTBEHHOCTb.

OK 4. OcymecTBusiTh TMOUCK U HCIOJB30BaHHE HWHPOPMAIUN, HEOOXOTUMOW st
3(PEeKTUBHOTO BBHITIOJIHEHHUsSI TPO(PECCHOHANBHBIX 3a7a4, NMPO(PECCHOHATLHOTO M JIMYHOCTHOTO
pa3BUTHA.

OK 5. MHcnomb3oBaTh  MH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIE  TEXHOJIOTHH B
npodecCuOHATBLHON 1eATEIbHOCTH.

OK 6. MHcnomb3oBaTh  MH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIE  TEXHOJIOTHH B
npodecCHOHATBLHOMN 1eATEIEHOCTH.

OK 9. OpueHTHpOBaTHCS B YCIOBUAX MTOCTOSIHHOTO H3MEHEHHSI IIPABOBOW 0a3kbl.

3 @opMBbI KOHTPOJISI M OLIEHKH Pe3yJIbTATOB OCBOCHH S TUCHUIIMHBI

KoHTposib 1 oleHka pe3ynbTaToB OCBOSHHUS — 3TO BBISBICHHE, U3MEPEHUE U OIICHUBAHHE
3HaHUHM, yMeHUl U (opMupyromuxcs oOmUX U NPO(EeCCHOHAIBHBIX KOMIIETEHIIMH B pamKax
OCBOEHUS JUCLUILTUHBL.

B coorBerctBuu ¢ y4eOHbIM miaHoMm cneuuanbHoctd 40.02.01 IlpaBo u opraHmzanus
COLIMAJILHOTO obecneyeHus, paboueii MPOTPaMMOit MYCIIUTIINHEI «MareMaTuka
MpeayCMaTpPUBAETCA TEKYIUNA U IPOMEXKYTOUHBI KOHTPOJIb PE3YIbTATOB OCBOCHHUSI.

3.1 @opMbl TeKyLIEro KOHTPOJIS

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPENCTABISIET cOOOW MPOBEPKY YCBOEHUS y4eOHOTO
MaTepuaia, peryJispHO OCYUIECTBIIEMYIO Ha MPOTSHKEHUH Kypca 00y4eHHUs.

Texkymmii KOHTPONb pPE3yJNbTATOB OCBOSHHS JWCIMIUIMHBI B COOTBETCTBHHM C paboueit
IPOrpaMMOil U KaJeHJapHO-TEMATUYECKUM IJIAHOM IPOUCXOIUT MPU UCTOIb30BAaHUU CIIEAYIOIINX
00s13aTeNbHBIX (POPM KOHTPOJIS:

- BBINIOJIHEHUE MPAKTUYECKUX padoT,

- MPOBEPKA BHITIOIHEHUSI CAMOCTOSITETLHOU PabOThI CTYICHTOB,

- IPOBEPKA BHITIOJHEHUSI KOHTPOJIbHBIX PadoT.
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Bo Bpems mpoBeaeHHs y4eOHBIX 3aHSITUN JOMOJHUTENIBHO HCIOJIB3YIOTCS CIIEIYIOIINE
(OpMBI TEKYIIIEr0 KOHTPOJISI — YCTHBIHM ONpoOC, pelIeHne 3a1a4.

BoinosHeHHe W 3alIUTa NMpakTH4eckux pador. Ilpaktuyeckue pabOThI MPOBOIATCS C
LENbI0  YCBOCHMS M 3aKpCIUICHMS  NPAaKTUYECKUX yYMEHMM W 3HAaHUH, OBJIAJCHUSA
npodecCHOHATBLHBIMI KOMITETCHIMAMU. B Xozae mpakTuueckoid pabOThl CTYyIEHTHI MPUOOPETaroT
YMEHUs, NPelycCMOTPEHHbIE paboueil mporpaMMoi ITUCHMILIMHBI, ydaTcs UCIOIb30BaTh (POPMYIIBL,
U NIPUMEHATH Pa3IMuHble METOAMKU pacyeTa, aHaJIU3UpOBATH MOJIYYEHHBIE PE3YJIbTAThl U JENIaTh
BBIBO/JIbI, OIIMPAsCh HA TEOPETUYECKUE 3HAHUS.

Crucok MpakTU4YecKux padboT:

e [Ipaktuueckas pabora Nel «JleiicTBUA HaJ KOMIUIEKCHBIMH YHCIIAMH B aJreOpandecKou
dopme»
e [Ipaktnueckas pabora  No2  «/lelicTBusi  Haq  KOMIUIEKCHBIMH  YHCJIAMU B

TPUTOHOMETPUIECKOH hopmMe»

e [IIpaktuueckas pabora Ne3 «JleiicTBusi HaJ KOMIUICKCHBIMH YHCIAMU B TIOKa3aTElIbHOM
dopme. Dopmya Ditnepar
e [Ipaktnueckas pabGora Ned «BpluncieHre 3HAYEHUW BBIPAKEHUH C KOMIUICKCHBIMH
YHUCIIAMU»
e IIpaktuueckas pabora Ne5 «JlelicTBUS ¢ MaTpULIAMU»
e [Ipakrtuueckas padora Ne 6 «Meton 'aycca pemenust CJIAY»
[Ipaktuueckast pabora Ne7 «IIpumenenue npasui audQepeHInpoBaHUS I HAXOXKICHHS
IIPOU3BOIHBIX»
[IpakTuueckas padora Ne§ «lccnenoBanue GyHKIIMH € TTOMOIIBIO IPOU3BOAHOI
[Ipaxtuueckas padora Ne9 «IIpon3BoHas U €€ MPHIOKEHUS»
[Ipaxtuueckas padora NelO «[IpousBoaHas GyHKIMH HECKOIBKUX EPEMEHHBIX)
[Ipaktuueckass pabora Nell — «OcHOBHBIE  METOABI  WMHTErpHpoBaHus.  MeTox
HEOIPeIeICHHBIX KO PHUIIMEHTOB)
o [Ipaktnueckas padora Nel2 «BpryuciieHre ONpeaeICHHOTO0 HHTETpaIay

Conepkanue, JTambl TMPOBEICHHS M KPUTEPUU OLICHUBAHMS IPAKTUYECKUX padboT

IPECTaBICHbI B METOJMUECKUX YKa3aHHUIX MO MPOBEICHHUIO MPAKTHUECKUX padoT.
IIpakTnyeckas padora Nel
«JleficTBUSI HAJl KOMILIEKCHBIMM YHCJIAMM B ajiredpanyeckoii popme»

3aoanue 1.

Ha¥litin KoMIuIekCHOE YncIio z U3 paBeHcTBa 2+3i =z +4+1i.

3aoanue 2.

Haiitu npounsBeneHre KOMIUIEKCHBIX YHCEN Z U3 paBeHCcTBa z, =3+2i U z, =—1—1i.
3aoanue 3.

o | B 1.
Haiiti yacTHOE OT JeJIE€HUsI KOMILUIEKCHOTO YHCaa Z; = 5 3i Hayueno z, =2+ gl .

3adanue 4.
Haittu i .
3aoanue 5.
Brruncnure
2 4

1 i3 1 i3
a) | ——+——1|; 0) | ——+—| .
2 2 2 2

IIpumepHbIe 3a1aHUA JJIS1 CAMOCTOATEIBLHOM padoThl Ne 1

«JlelicTBUSA HAJ KOMILJIEKCHBIMM YU CJIAMM»
Bapuanr 1.

o y4 . .
1. JlaHbI KOMIUIEKCHBIC YnCHa z,, Z, . Hatitw z, tz,, z,-z,, = : z, =15+8i, z, =4-3i.
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[\

. [IpeacraButh uncno z =3 —4i B TpUroHOMeTpuuecKoi popme.

[98)

. Petnts kBagpartHoe ypasHenue X —x+1=0.

N

. Haiitu neiicTBuTensHble uncna X Uy u3 ypapaenns (3+10)x—2(1+4i)y =-2—-4i.

Bapuanm 2

o z . .
1. JlaHbl KOMILIEKCHBIE YNCTA Z,, Z,. Halltu z, +z,, z,-z,, =L : 2, =9-3i, z, =1+7i.

z
2
. [IpencraButh uncio z =2+ 3i B TPUTOHOMETpPUYECKOM hopme.

W N

. Petnts kBagparHoe ypasenue 2x° +x+1=0.

A

. Haiitu nelictBurenbuble uncna X u y us ypasuenus (1+2i)x—-3(1-2i)y=1+i.

IIpakTuyeckas padora Ne2
«/ledicTBUS HAl KOMILUIEKCHBIMM YMCJIAMHU B TPUTOHOMETPUYECKOH hopme»
3aoanue 1.

Jlano z, = 2(cos 60° +isin 600) Mz, = 3(cosl200 + isinl20°). BbI4ucuTh Z, - Z, .
3aodanue 2.

Jlano z, = 3(cos300 +isin 300) Mz, = 2(cos 60° +isin 600). Bbrunciuts L.

Z;
3aoanue 3.
BeIpasure sin4g, u cos4¢p 4depe3 sing U cos.
3aoanue 4.
Hano z, = \/E(cos£+ isin zj uz,= \/g(coszﬂ'sinzj. Haiinure a) z,-z,; ©0) i;
3 3 6 6 z,

S z

B) 23 DYz g5, 9|
2

3aoanue 5.

Boruuciute: (1+i) .
IIpakTnyeckas padora Ne3
«/leficTBHA HAJl KOMILIEKCHBIMHM YHCJIaAMH B II0Ka3aTebLHOH (popme. Dopmy.ia
Jitepar»
3aoanue 1.
IlepeBeaure uncna B MOKa3aTenbHYIO (GOPMY U BBIIIOIHUTE YMHOXKEHUE.
Jlano z, = 2(cos 60° +isin 600) Mz, = 3(cosl200 + isinl20°). BbI4ucuTh Z, - Z, .
3aoanue 2.
IlepeBeaure uncna B NOKa3aTelabHyO (OPMY U BBIIIOJIHUTE JI€TICHUE.
Jlano z, = 3(cos 30° +isin 300) Wz, = 2(cos 60° +isin 600). Bbrunciauts —L .
23
3aoanue 3.
[lepeBeauTe uncia B NOKa3aTeIbHYIO (JOPMY H BBHIIIOJIHUTE JICTICHUE.
z = 2 — 2i, n = 6. Haiitu Bce 3Hauenus1z™.

IIpakTnyeckas padora Ned
BorunciieHne 3Ha4YeHU i BHIPAKEHUH ¢ KOMILIEKCHBIMH YHCJIAMID)

3aoanue 1.

Hanbl uncna z, =2+3i u z, =1-2i. Halinute yucna: a) z, +z,; 0) z, —z,; B) z,-2,; I)
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3aoanue 2.

Hano: z=2+1i. Haiinure z", ecnmu n=2,3,4.

3aoanue 3.

Haiizure xu yus ypasuerus (1+2i)x+(3-5i)y=1-3i.x,y € R.
3aoanue 4.

Haiiaute KOMIIEKCHO-COMPSKEHHBIE YMCIA ISl CIACIYIOIIMX YUCET W MOCTPONTE MX Ha
KOMILIEKCHOM TNIOCKOCTH:

a) z=3-2i; 0) z=-2—1i; B) z=15i; rz=i; nmz=06.
3aoanue 5.
Breraucnure
\(2-20)(3+40)—6i . (2+2i)(6-i)+1
a) i+1 > U (2i+1)3
IIpakTnyeckas padora NeS
«/JleicTBUS ¢ MATPHLIIAMID)
3aoanue 1.
1 01
1 0 2
Brerancnuth npousseneHne Matpun AB, roe A = 31 0 ; B=|5 1 4/,
2 01
3aoanue 2.
3
2 1 1
Hatitu npoussenenus marpuit AB u BA, tne A= 03 2 ; B=
-1 1

3adanue 3.

1 2
Haittu Az, rae A= .
3 4

3adanue 4.

2 4
BEIYHCINTS 3HAUeHHe MHOTOUNIeHa f(x)=2x" —5x+3 oT MaTpuipsl A= (l OJ'

3adanue 5.

1 2 3
Haiitu matpuny C= A" 3B, rae Az( J B=

1
01 2/) 6\
3

S W O

3aoanue 6.
. . 1 -2
Hatitu matpuny A" u ee cnen: A= 3 4 s n=3.
IIpumepHbIe 3a1aHUS 1JISI CAMOCTOATEJIBbHOM padoThl Ne 2
«Omnepanuu HaJ MATPULAME

Bapuanr 1.
1. Haiitu Mmatpuny C =-24+3B.
1 -2 2 1
3 2 1 -2 0 0
a) A= . B= . 0)A4=|3 2 -1 B=|1 0 0
1 -4 0 3
o 1 2 1 0 -1

2. Beruucauth Matpuny D = (A . B)T + C? u HaiiTH ee cief.
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0 3/

S D W

1
1 2 3

A= ; B= 0, C
(3 0 SJ :

3. Haiitu 3Hauenne MHorounena f(x) or marpunsl A :

F)=x—2x+1; 4= )

X)=x"-2x+1; A= .
1 2

4. Bosemute matpunty 4 u3 3amaHus 3 B KyO, U HaWIUTE ONPEACIIUTEb pPe3yabTara, T.c.

|-

Il
VR
—_
N
N——

Bapuanr 2.
1. Haiitu Mmatpuny C =-24+3B.
0o 1 2 1 1 0
-2 1 1 -4
a) A= ; B= . 0)A4=|1 -2 O B=|0 0 2
3 0 2 3
3 2 -1 -1 0 -1

2. Beruucnoute Matpuiy D = (A . B)T + C? u HaliTH ee cnes.
1 2

-1 0 2 2 -1
A= ; B=|3 0 C= .
2 1 1 1 0
0 1

3.Haiitu 3Hauenne muorouwnena f(x) or Marpuunl A4 :
) 1 3
f(x)=x"+4x+4; A= .
2 -1
4.Bo3Benute mMatpuily A W3 3amaHus 3 B KyO, W HalliUTe ONpeNeNnTeNb pe3yibTara, T.e.
|42

IIpumepHbIe 3a1aHUS 1JISI CAMOCTOATEJIBLHOM padoThl Ne 3
«BbIunciieHue onpeneanTesiein»

Bapuanr 1.
1. Berunciuth ipousBeaenue matpuly A u B. Halitu onpenenurens npousBeaeHuUs .
2
120 0
A= s B=|1 2
512
3 1
2. BBIYUCIUTD ONpPENETUTENN TPETHEro MOPSaKa:
-1 4 3
o 3 -2
8 -1 5
3. BeUuCIuTh OnpeaeuTeNb YeTBEPTOro MOPSIKa:
I -2 4 1
2 3 4 1
2 -4 0 2
-1 1 2 3
Bapuanr 2.

1. Beruuciaute npousBenenune matpuil A u B. Halitu onpenenurens nporu3BeICHUS.
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1 2
512
A= ; B=15 1
031
0 3

2. BeiuncnuTh OnpeeuTeN TPEThEro MopsaIKa:

2 -1 3

1 -2 0

-5 3 1
3. BeauciauTh onpeaeuTenb YeTBEPTOro MOpsIKa:
1 2 3 4
-2 3 0 1
3 4 -1 2
-11 2 3

IIpakTuyeckas padora Ne6
«Meton I'aycca pemienust CJIAY»

3aoanue 1.

Pemute cuctemy merogom [Maycca
3x; —xp +x3 =12
Sx1+xy +2x3 =3
X1+xy +2x3 =3

3aoanue 2.
Pemuts cuctemy merogom ["aycca

2x—-y+z=4
x+3y—z=7
3x—-y+4z=12

3aoanue 3.
Pemuts cuctemy merogom ["aycca

2x+3y—4z=3
3x-4y+2z=-5
2x+7y—-5z=13
IIpumepHbIe 3aJaHUA 111 CAMOCTOSITEIbHOM padoThI Ne 4
«Pemenne CJIAY»
BapuanTt 1
1. Pemuth cuctemy JIMHEHHBIX anreOpandeckux ypaBHenuit (CJIAY):
a) metogoM Kpamepa;0) MeTo10M 00paTHON MaTpHIIb;
B) MeToaoM ["aycca
3x, +2x, +x;,=-8
2x,+3x, +x;, =-3
2x,+x, +3x;=~-1
Bapuanr 2
1. Peminth cucremy nuHeHbIX anreOpandyeckux ypasaenuit (CJIAY):
a) metogoMm Kpamepa;0) MeTo10M 00OpaTHOM MaTPHUIIBL;
B) MeToaoM ["aycca
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2x,=3x,—x; =—6
3x,+4x,+3x;=-5

X+ x,+ x;=-2

IIpakTnyeckas padora Ne7
«IIpumenenue npaBua auddepeHIUPOBAHUA 1JI51 HAXO0AKAEHHUS MPOU3BOTHBIX»
3aoanue 1.
Haiiti mpon3BoaHbIe (yHKITHIA:

a) y=x>-4x; 6) y=

3aoanue 2.
Haiitu npousBonnyto GyHKIMH y = f(Xx) U BEIYUCIUTH €€ 3HAUEHUE B TOUke X = |

:B) y=e*; 1) y=+1+2x

x2+1’

a) y:x3-(‘{/;+l); 0) y:15-(x4—1); B) yz#.
x“+x+1
3aoanue 3.
Haiitu npon3BoHbIe PYHKITHI:
2 3

B ;. N _X -1
) y=(x+9s O y={55 B T
3aoanue 4.

Haiiti nmpon3BoaHbIe QyHKITHIA:

a) yZMHH(\/;H); 0) y=(xz _1] ;  B) y=x"sin(cosx).

x* +
3aoanue 5.
Haiiti mpon3BoaHbIE BTOPOTO MOPSIKA DYHKITUA:
a) y=x"—4x’ +5x—1; 6) y=sin’3x; B) y=xIn(x+1).

IIpumepHbIe 3aJaHUA IS CAMOCTOSITEJILHOH padoThl NeS
«Bblunc/ieHue MPOU3BOIHBIX)
Bapuanm 1.
1. Haiitu npousBoHbIC QYHKINII:

2
a) y=5x"-3x+2; 0) y=— 1;B)y:e“; r) y=+2-3x
x —
2. Haiitu npousBoHbIe (PYHKINN, HCTIONB3YS TeOpeMbl nudepeHIInpoBaHus:
3x

a) y=x"-In3x; 6) y=——.
x +1
3. Bbraucinurs:
a) y=cos3x+2sin’x; 6) y=5"+log, x.
4. Haiitu TpeThio npousBoanyro GpyHkuui (y" — ?):
a) y=sin2x; 6) y=e>

Bapuanm 2.
1. Haiitu mpousBogHbIC (PYHKITHIA:

a) y=3x"+5x-1; 0) y= 2_H;B)y:e‘“‘; r) y=+1+7x
x
2. Haiitu npousBoaHbIe (PYHKINN, HCTIONB3YS TeOpeMbl nudepeHIInpoBaHus:
3 2x
a) y=x-In2x; 0) y=——.
x +1

3. BrluucianuThb:
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a) y=sin2x—-3cos’ x; 6) y=2""+log, x.
4. Haiitu TpeTbio nmpousBoanyio Gpynximii (" —?):
a) y=cos3x; 6) y=e"

IIpakTuyeckas padora Ne§
«HUccaenoBanue pyHKUMH ¢ MOMOIUBIO IPOU3BOAHON»

HccnenoBaTh GyHKIHIO C IIOMOIIBIO TPOU3BOTHOM
4x? -2
x-3
1. Haiinem obnacts onpenenenus QyHKiuu. Tak kak QyHKIHMS MpeaCTaBIseT co0oi 1podb, a
KaK, U3BECTHO HA HOJIb JICJIUTh HEJb3s, TO 3HAMEHATENb HE JJOJKEH paBHATHCS 0.
Taxum oOpa3om, X He paBeH 3.
OO6nacTp ornpeeneHus D( y) = (— oo;3) )/ (3;+oo) .
2. Haiinem To4kH nepecedeHus rpaduka GyHKIUU C OCIMUA KOOPAUHAT.
C oceto Oy nipu 3toMm x=0, Torna y=2/3.Takum oOpazom, (0;2/3) — Touka mepeceyeHus ¢
ocbio Oy.

y

2

1 2
C ocero Ox npu 3ToM y=0, Toraa =0, otkyna x = iﬁ = iT. CamocrosiTenpHO

x—

BBITUIIKTE JIBE TOYKH MepeceueHus ¢ ochio OX.

3. Haiitu npomexxyTku Bo3pacTaHus/yObIBaHUST (DYHKITHMHU, SKCTpeMyMbl QyHKIMU. [[nst 3TOTO
BBIYUCIIUM ITPOU3BOAHYIO

,=4x2—24x+2
(x-3)?
6++/14

. Pemass ypaBHenue y'=0, HaXOooUM TOYKH MOJO3PUTEILHBIC HA

KCTPEMYM

o
, 2

4(x—x Xx—x )

Ve 2 ]: LA
(x-3) (x-3)°

Cnenaem cnenyromuii pucyHOK. Ha puCyHKe OTMETHMM TOYKHM IOAO3PHUTEIbHbIE Ha

IKCTPEMYM, BBIKOJIEM TOYKH, HE BOIUEIIINE B 00sacTh ompeaeneHus ¢yHkuuu. OOpatute

BHHMaHUe, 4To X 1<x2.

. HOJIB3y5[CB Pa3I0XKCHUEM KBAAPATHOI'O TPEXUJICHA MOXKHO 3alIUCaATh

o to- - *
y(x)/x\; \XIZ / }X

TakuMm 06pa3zom, GyHKIIHMS BO3pacTaeT Ha IPOMEXKYTKAX (— 00;

6—\/ﬁ;3J i} (3;6+\/ﬁ}
2 2

6_MJI/I [6+m'+ooJ a

2 2

yObIBaeT Ha MPOMEKYTKaX (

DKCTPEMYMbI

maX(y)=y(6_;/ﬁj n min(y)=y[6+mj

2
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3HaueHus QyHKIUN BBIYUCIUTD CAMOCTOSTENIBHO.

4. HailTu mpoMeXyTKH BBIMYKIOCTH/BOTHYTOCTH Tpaduka (YHKIUHU, TOUKH meperuda. s
14 19
3TOr0 BBIUUCIMM ) W IpUpaBHAeM K Hymo. HaiineHHble TOUKM — TOUYKM Ieperuda

rpapuka ¢ynkuuu. Ilpu " >0 ¢ynkuus Beimykna BHM3( wiam BorHyrta). Ilpm f"<0

(yHKIIMS BBIITyKJIa BBEPX.

BbrunciieHus NpoBecTH caMOCTOSITENbHO.
5. Tloctpoum cxemaTu4Ho rpaduk GpyHKIHUU

[Toctpoenne mpoBecT camocTosATeNnbHO. CHavajga MpPOBENEM BEPTHKAIBHYIO aCHMIITOTY
Xx=3 MyHKTUPHOW JHMHHUEW. 3aTeM OTMETUM TOYKH TMEPECeYCHHs] C OCSAMHU KOOPJHHAT,
9KCTpeMyMbl (YHKIMM W TOYKH Tneperunba. Jlajzee mocieqoBaTeNbHO IUIABHON JIMHHUEH
COCIUHSIEM BCE TOYKH B HANPABICHHHM CJIEBAa - HAmMpaBo. lemepb MOXHO TPOBEPHUTH
BO3pacTaHus/yObIBaHUSA,

MOCTPOCHHBIN  rpadukx

byHKIMH ¢

BBIITYKJIOCTH/BOTHYTOCTH Ipauka QyHKIIMH.

y4eTOM

MIPOMEKYTKOB

1. Haiitu obnacts onpeneneHust GyHKIIMH
2. Haiitu Touku nepeceueHus rpapuka GyHKIUN C OCIMU KOOpAUHAT
3. Haiitu mpoMexyTKku Bo3pacTaHus1/yObIBaHUs (PYHKIIMH, SKCTPEMYMBbI () YHKIIUN
4. HailTu npoMeKyTKH BBIITYKJIOCTH/BOTHYTOCTH I'paduka QyHKIUHU, TOUKHU nepernda
5. Tloctpouth cxemMaTU4HBIN Ipaduk QyHKITUU
1 BapuanT 4 BapuaHT

f(x)=2x"=3x>—12x f(x)=x"-3x"-9x
2 BapuaHT S BapuaHT

f(x)=2x"—9x% +12x f(x)=x"—6x"+9x
3 BapuaHT 6 BapuaHT

f(x)=2x" =3x> —36x f(x)=2x" —15x> +36x
7 BapUaHT 12 BapuaHnt

f(x)=2x"+3x>-72x f(x)=x"+3x"-9x
8 BapuaHT 13 BapuaHTt

f(x)=2x> —15x% +24x f(x)=2x> +3x” —36x
9 BapuaHT 14 BapuaHT

f(x)=x"+3x> —24x f(x)=2x" +9x> +12x

10 Bapuant 15 BapuanT

f(x)=2x> +15x +36x f(x)=2x"+3x>—12x
11 BapuaHnt

f(x)=x"+6x"+9x

[pumep 1. Teno aBMKeTCA MPAMOTHHERHO MO 3aJaHHOMY 3aKoHy S(¢) =31 +2¢° +5.

IIpakTnyeckas padora Ne9
«IIpon3BogHasi M ee NPUTOKEHUSI»

a. HaliTu MrHOBEHHYIO CKOPOCTB T€la B MOMEHT BpEMEHH £, =1 cekyHny.
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b. Haiitn yckopeHnue Tea B MOMEHT BPEMEHH ¢, =2 CEeKyHbI.

c. Haiitu, uepe3 cKoOIbKO CEKyH]I OT Hayajia OTCYeTa MTHOBEHHAs CKOPOCTh Tesa OyJaeT paBHA
v, =44m/c.
d. Haiitu, yepe3 cCKOIBKO CEKyH/] OT Hayajla OTcYeTa yCKOpeHHe Tena OyJeT paBHO d.
Pemenne:
a) Jlis HaxoXIEHHUS CKOPOCTH BBIYUCIUM TMPOU3BOAHYIO TMEPBOTO  MOPAJKA

b)

d)

ITpumep 2. CocTaBUTh ypaBHEHHME KacaTelbHOW K rpaduky QyHKuuu f (x)z

(L;1).

Pemenne:

()= S'(t)= 9> + 4t . Torna MraoBennas ckopocth uepes 1 cexynny v(1)=13m/c.
Jns ~ HaXOXAEHUS  YCKOPEHHMS  BBIYUCIUM  BTOPYIO IIPOU3BOHYIO

alt)=v()=8"(t)=(s ’(t))' = (912 + 4t) =18¢+4. Toraa uepe3 2 CeKyH/IbI YCKOPEHHUE
oyner a(2)=40m/c.

Jlns ompeneneHus BpeMEHH, 10 UCTEYEHHH KOTOPOTO CKOPOCTh Tena OynaeT paBHA
44m/c HEOOXOIUMO PEIIUTh YpaBHEHUE v(t) =9¢* + 4t = 44 . TlonydaeM t=2 CEKYHIBL.
Jlns ompeneneHus BpEMEHHU, 0 UCTEUEHUN KOTOPOTO YCKOpeHHE Tena OyaeT paBHO
22M/c* HEOBXOMMO PEITHTh YPABHEHHE a(t) =18t +4=22. Ocraercs HaliTH t.

S5x-1
3x+1

B TOYKC

ITo ycnoButo 3anauu xp=1 u f(xg)=fp=1. YpaBHEHUE KacaTeIbHON UMEET BUJ
y= f(x0)+ f(xo)(x - xo)-
Takum oOpa3om, ocTaeTcss HAUTH

8

f'(X)=m

f'(1)=05

Torna ypaBHeHuE KacaTe€IbHOW PUMET BU/JT
y=1+0,5x—1)
YMHOXUM paBEHCTBO Ha 2

2y=2+x

—1, oTkyaa nonyyum 2y=x+1.

3aoanue 1.

2

X
I[aHa KpuBas y =T—x . CocTaBuTh YpaBHCHHA KAaCATCJIbHbIX: a) B TOYKax IICPCCCUCHHA

KpuBOil ¢ mpsimoii 3x+2y—4=0; 0) nmapajuleIbHOM M NEPHEHAUKYJIAPHOH 3TOM NpsAMOil; B)
MPOXOASAIINX Yepe3 TOUKY (2;-5).
3aoanue 2.

1
Haiitu npousBoaHyto ¢pyHkimn ' :Ex—l. 3HaueHus MPOU3BOIHON B HAWJAECHHBIX TOYKAX

¥(2)=0, y'(-

4)=-3.

3aoanue 3.

Teno, BHINYIIEHHOE BEPTHKANLHO BBEPX, ABIKETCS MO 3aKoHy s(¢)=4+8t—5t>, rae

BbICOTa s(¢) U3MEpSIETCA B METPax, a Bpems ¢ — B ceKyHaax. HaliTu: a) CKopocTh Tena B HadyaabHBIN
MOMEHT; 0) CKOpPOCTh TeJla B MOMEHT CONPUKOCHOBEHMSI C 3eMJieii; B) HaWOOJIBIIYIO BBICOTY

mogbeMa Teja.

3aoanue 4.
Teno nBwxeTcs MPSIMOJIMHEHHO 10 3aKO0HY s(¢). ONpeaenuTh CKOPOCTh U YCKOPEHHE Teja B
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2t+1
yKa3aHHbII MOMEHT BpeMeHH f,: a) s(t) =t —2t—t; t, =2;6) s(t) = 3 sty =17.
+

3aoanue 5.

Teno, OpolleHHOe BEepPTHKAILHO BBEpX, JABMKETCS MO 3aKkoHy: h(t)=9t—2t*. Haiitu
HayaJIbHYIO CKOPOCTh U YCKOpEHHE Tena (¢, =2) U MaKCHUMaJIbHYIO BBICOTY IOJbEMA, IPU KOTOPOH
ckopocth V(1) =0.

IIpakTyeckas padora Nel0

«IIpon3BogHasi yHKIHMH HECKOJIbKUX MePeMEHHBIX»
Haiitu pOU3BOAHBIC Zy, Zy), Zxx, Zxy, Zyy:

1 BapuanT 2 BapHMaHT
1.z =x?+3y3 + 6xy + 8xy? 1.z = x? + 5xy? — 4xy + 8xy?
2.z =2x%—3xy + 6y% + 8x 2.z =x3+8x%y + 6y% + 8x
3papuaHT 4BapuaHTt
1.z = 3x3 + 5xy? — 4xy — xy* 1.z = x%y — 3xy3 + 2xy? + 4xy?
2.z =2x3 + 3xy® + 6yx* + 7y 2.z =5x3 —xy + 6xy% + 9y

IIpumepHbIe 3aJaHUA IS CAMOCTOSITEILHOH padoThl Ne6
«BbrunciieHue HeonpeaeJeHHbIX HHTErPajaoB)
Bapuanm 1.
1. Haiitu nunTerpans:
a) d—x3; 0) ﬁ/;dx; B) Id—f, r) I32"+ldx
2x 5
2. HaiiTu uHTErpaIbl METOAOM 3aMEHBI IEPEMEHHOM:
a) j%/z +xdx; 6) j dx . B) je*mdx .
2x -1
3. HaiiTu uHTerpansl, UCMIONb3YsI METOI UHTETPUPOBAHHUS 110 YACTSIM:

a) J‘er%xdx ; 0) j 2x In xdx .

Bapuanm 2.

1. Haiitu nunTerpas:
dx dx o
a) Jg, 0) J‘%/x_3dx; B) I?, r) jSZ Ldx

2. HaiiTu uHTErpaIbl METOAOM 3aMEHBI IEPEMEHHOM:

dx
a) [1-xdx; 6 . B) | dx.
)3 Wi
3. Haiitu uHTErpabl, MCIONIL3Ys METO HHTETPUPOBAHHMS 110 YaCTSIM:
a) jxesxdx; 0) j4x In xdx .

IIpakTyeckas padora Nell
«OcHOBHBIE MeTO/IbI HHTErpUpPoBaHusi. MeTo Heonpe/eeHHbIX
K03(ppuuneHToB»

[Tpumep. Brruucnum onpeaeeHHblil HHTErpajl METOA0M HEeonpeaeaeHHBIX K03 PHUIINEeHTOB
2

_[ dx

2
X+ x
[ToasIHTErpaIbHOE BBIPAKEHUE UMEET BH/T
1

2
X +Xx
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3HameHaTenb APOOH MOXKHO PA3I0KUTh Ha MHOXKHUTEIH
¥+ x= x(x + 1)
Torma moABIHTETpAIBHOE BBIPAXKEHUE MOXHO TPEICTaBUTh B BHAC CYMMBI JIBYX IPOCTBIX

npobeit

1 A B
2 =—+t—0
X +x x x+1
rae A u B - neusBectHble K03 DUIIMEHTHI.
Haiinem ux, mjist 3T0 cyMMy MPOCTHIX Ipo0eii MpuBeaeM K 00IIeMy 3HaMEHATETI0

I A(x + 1) + Bx
x*+x x(x + 1)
Tak kak 3HaMeHaTeIH ApoOei OJUHAKOBBIC, TO U YUCIIMTENIN JOJDKHBI OBITh PABHBI, TO €CTh
A(x+1)+Bx=1
[Tonoxum x= -1, 4TOOBI MPUPABHATH K HYJIIO CKOOKY YMHOKaeMy0 Ha A,Toraa
-B=1, otkyna B=-1.
[Tonoxxum x=0, Torna nponaner cnaraemoe ¢ B, orkyna A=1.
3HaYuT
1 1 1

X+x x x+1

Torma
2 2 2 2 2 4
o [ v =t ~rnx+]| =2I2-In3=1n
T xXT+x 1 x ' x+1 1 1 3
2 3 2 2 2
d
- [ 2w [EEANE Y . S—
L XT+Tx+12 S x” =1 L x> —x—6  XT+x—2
3aganust:
1 BapuanT 2 BapHaHT
1 1
X. X
——dx dx
-([x2+5x+4 '!xz—4
3 BapuaHT 4 BapuaHT
j- dx j- xdx
' x” +4x o x’ +4x+3
IIpakTnyeckas padora Nel2
«BbIyuc/ieHne onpeieIeHHOT0 MHTErpajia»
3aoanue 1.

Haiitu unTerpassr: a) j.xzdx ; 0) j 27
3aoanue 2. 0 1

Berancnuts: a) Jl.x(Z —x )de ; 0) jln x(1+ x .
3aoanue 3. O 0
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f3xt—5x7 47 ¢ xdx 0
Haiitu nnterpaisr: a) I —— dx;0) j ; B) I\/l— xdx.
1 0 -1
3aoanue 4.
Haiiti miiomans Gurypbl, OrpaHU4eHHOMN JIMHUSAMU X = \/; , x=0, y=4.
3aoanue 5.
Haiitu miomaab GUrypsl, orpaHUYeHHON JTMHUAMU y=—X", y=x—2, y=0.

IIpoBepka BbBINOJHEHHSI CaMOCTOATEJbHOH Ppadorbl. CamocTosATenbHass paboTa
HalpaBjIeHa Ha CaMOCTOSITEIbHOE OCBOCHUE M 3aKpeIlUIeHHe OO0YyYaroIMMUCS INPaKTHUYECKUX
YMEHMH U 3HaHUH, OBJIaZIeHHE MTPO(ecCHOHATBHBIMY KOMIIETEHIIUSMHU.

CamocrosTenbHas MOATOTOBKA 00y4YarOIIMXCs MO TUCHMIIIMHE MPEaNoaraeT cleayroliue
BUJbI U (OPMBI pabOTHI:

e Cucremaruueckas npopab0TKa KOHCIIEKTOB 3aHATHH, y4eOHON IUTEpaTyphl.
¢ BrinongHeHHe pacuyeTHBIX 3alaHU.
e PaboTa co cripaBOYHOM JTUTEPATYPO.

Cnucok 3a1a4 /151 CAMOCTOSITEILHOTO PeleHHs

1. lanbl uncna z, =2+3i u z, =1-2i. Haiinure uucna: a) z, +z,; 0) z, — z,.

2. HaiiTu cymMMy U pa3HOCTb KOMIUIEKCHBIX uncen z, =3+2i u z, =—1-1.

3. Haiftn mpousBeneHHe M 4YaCTHOE KOMIUICKCHBIX YHCEN z M3 paBeHCTBAa z, =3+2i u
z,=—1-1i.

. . o z
4. Naubt uncna z, =2+3i u z, =1-2i. Haiiqure uncna: a) z,-z,; 6) —-.

Z
5. Bemonnute aeiicteus: a) (2 + 3i)(3 — 2i), 6) %, B) % + %

6. Haiinure X, y € R, ecnm a) (x — 3iy) + (2y + 3ix) = 1 — 21,

0)5x — 2y + (x + y)i = 4 + 5i,B) (x — 2iy) + (y + 2ix) = 2 — 3i.

7. Bemomnuure aeiictus: a) i® + 120 + 130 + 136 + 1%, 6) (i + it +i21) (i3t +i*t +i°D)
3 2 -3 =2

8. Haiimute cymmy matpuy A=|-1 0| u B=| 1 0
11 -1 -1

3 4 5
1 2 3
9. Ilycts A4 :Kl 0 J , B=|6 0 -2|.Haiinute npoussenenust A8 u BA (ecnu 310
7 1 8

BO3MOYKHO).

1 2 3
10. Tpancnonupyiite matpuny A = [4 5 6)

2 4
11. BerancnuTs 3HaueHne Maorodnesa f(x)=2x’> —5x+3 or marpuisl 4 = (1 OJ'

1 2 3
12. Haittu matpunty C = A" =3B, rie A:(O { 2); B=

S L O

1
6.
3

1 -2
13. Haiitit matpuity A" u ee cnen: A= (3 4); n=3.

14. BpIuucnuTh ONpeaesuTean TPETHEro MOpsiIKa:
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-1 4 3
0 3 -2
&8 -1 5
15. Beluucnuth onpeaeuTeab YeTBEPTOro NopsaKa:
1 -2 4 1
2 3 41
2 -4 0 2
-1 1 2 3
16. BeauciauTh ONpeAeTUTENN TPETHETO MOPSIIKA:
2 -1 3
I -2 0
-5 3 1
17. BeUMCIUTE OPEAECTUTENL YETBEPTOTO MOPSIKA:
1 2 3 4
-2 3 0 1
3 4 -1 2
-1 1 2 3

18. Pemuth cucteMy JIMHEHHBIX anredpandeckux ypasHenuit (CJIAY):
a) METOJIOM OOpaTHOM MaTPUIIBI

3x,+2x, +x;, =-8
2x,+3x, +x; =-3
2%, +x, +3x; =1
19. Pemuth cucteMy JIMHEHHBIX anredpandeckux ypaBHenuit (CJIAY):
a) METOJIOM OOpaTHOM MaTPUIIBI
2x,—3x,—x;=—6
3x, +4x, +3x;=-5
X+ X+ x;=-2
20. Pemmuth cuctemy Meromom [aycca, MaTpU4HBIM CIOCOOOM M HCIOJB3YS IPABUIIO
Kpamepa.
3x) —xp +x3 =12
S5xp+xy +2x3 =3
Xp+xy +2x3 =3
21. Pemmuth cuctemy meromoMm [aycca, MaTpU4HBIM CIOCOOOM M HCIOIB3YS IPABUIIO
Kpamepa.

2x—-y+z=4
x+3y—z=7
3x—-y+4z=12

22. Pemmuth cuctemy MeroioMm [aycca, MaTpU4YHBIM CIOCOOOM M HCIOJB3YS IPABUIIO
Kpamepa.

2x+3y—-4z=3
3x-4y+2z=-5
2x+7y—-5z=13
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23. Pemmnth cucteMy JHHEHHBIX anreOpandeckux ypaBHeHuii (CJIAY):
a) metogoMm Kpamepa; 6) merogom ["aycca

3x, +2x, +x; =-8

2x, +3x, +x;,=-3

2x, +x, +3x; =1
24. Pemnth cucteMy JIMHEHHBIX anreOpandeckux ypaBHenuit (CJIAY):
a) metooM Kpamepa;6) metogom ['aycca

2x,—3x,—x;=—6

3x, +4x, +3x;=-5

X+ X+ x;=-2

25. Haiitu nmpou3BOgHBIC 3aJaHHBIX () YHKITHI
2

) y:sin(x2 +3);

2) y=4r +3x—2;  6) y=sinx-e’; ) y=—
X cosx
;[)y:(x2+ex)10; e) y=x"-e™M".
26. Haiiti mpon3BOIHYIO GYHKIMKM Y = f(X) W BBIYUCIUTH €€ 3HAYCHHE B TOUKE X = |
12
a)y:xS-(“\/;+1); 6)y:15-(x4—1); B) y=———
27. Haiiti npousBoanyto GpyHkiun f(x) =10—-4x+4cosx—3sinx.

28. Haiitu npousBoaayto Gpyakuun y =10cosx+5sinx B Touke X, = % .

29. Haiitu npou3BoIHbIE (DYHKITUA:
2

4
8) y=+In+1+In{\x +1); 6)y=£x2_1j; B) y=x’sin(cosx).
X"+

30. HaiiT mpou3BOAHBIE BTOPOTO MOPSAKA (PYHKITHI:
a) y=x —4x> +5x—1; 6) y =sin’3x; B)y:xln(x+l).
31. Haiitu unTerpassl

a)j(8x7 +6x° —3x2 +4)71x. 6)[(%—%+1 X. B)I(tgx.ctgx)dx.
X X

dx dx
LK .
x* +4 )‘[5—)62

K) J‘de'

r)J-xz): 2dx., ﬂ)f(2x+3cosx)dx. e)j

3)]%. I/I)J‘(x+2)()c2 —3)dx.

dx dx dx dx
32. Haiftu unterpanst: a) |—;6) |2°**'dx;B) | ——. 1) | ————, —_—
P )J.?)x )I g )j9x2—1 )J.4x2+25 2 J.1/4x2+1

t3xt =52 47 t xdx b
33. HaiiTu uHTErpansl: a) I—dx; 0) j ; B) lel—xzdx.
1 X 0 -1

J1+3x

5 1
xdx dx
34. BBIYHCIIUTD OTIPE/ICIICHHBIE HHTETPAJIBL: a) I—; 0) jz—
L V1 +3x 0 X +4x+5
35. BBIYMCIUTS MIOMAL (GUIYPHI, OPAHUYEHHON MuHuAMH Yy =x"+1, x=2, y=0, x =0
IIpoBepka BBINOJTHEHHS] KOHTPOJBHBIX pador. KoHTponbHas paboTa MPOBOAUTCA C
LIEJIbI0 KOHTPOJISI YCBOCHHBIX YMEHUN M 3HAHMM M MOCIENYIOIIEro aHajdu3a THUIHYHBIX OMINOOK U
3aTpyAHEHUN 0O0ydJarouuxcs B KOHIE M3Y4YEeHUs TeMbl WM paszzaena. CoriacHo KaJeHIapHO-
TEMAaTU4YEeCKOMY IJIaHy AMCLUUIUIMHBI IPETyCMOTPEHO IPOBEAECHUE CIEAYIOIIHUX KOHTPOJIbHBIX
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pabor:
e KontponbsHas padora Nel mo pazaeny «Teopust KOMIUIEKCHBIX YHCEID)
e Konrponbnas padora Ne2 mo pa3aeny «OCHOBBI TUHEHHOH anreopsi»
e Konrponbnas padora Ne3 no pazaeny «OcHoBbI U epeHInanbHOro 1 HHTErPaIbHOTO
UCUHUCIICHUS
KonTpoabsHnas padora Nel
Bapmuanr 1

1. JlaHbl KOMIUIEKCHBIE YHCHa Z,, Z,. Halitu z, +z,, z,—z,, 2,°Z,, 2,/z, : z =2+3i,
z,=1-2i.

2. [IpencraButh yncno z =1+ B TPUTOHOMETPUUYECKON Popme.

3. JlaHbI KOMIUIEKCHBIE YUCHA Z,, Z,. Halitn  z,-z,, z,/z,:

V4 V4 T V4
z, =A/2| cos—+isin— |, z, =+/3| cos—+isin— |.
1 ( 3 3) ’ ( 6 6)

4. Beraucnute B TpUroHoMeTpudeckoit popme (1+1)°.
Bapuanm 2
1. JlaHbI KOMIUIEKCHBIE YUCHA Z,, Z, . Halith z, +z,, z,—z,, Z,°Z,, 2]z, :

z,=9-3i, z, =1+T7i.
3 1. o
2. IIpeacTaBuTh YUCIIO z = - +El B TPUTOHOMETPHUECKOH (opMe.

3. JlaHbl KOMIUIEKCHBIC Yncha z,, z, . Haittu z,-z,, z,/z,:

z, = \/E[COS£+iSin£J y Zy = \/g[COS£+iSin£J.
3 3 6 6

. 3 1.
4. Beruncnure B TPUTOHOMETPHUYECKOU opme 7+El .

KonTpoabsnas padora Ne2
Bapmuanr 1

1. Boruuciure Matpuny D= A-B+2C" , rue

3 2 1 -2 0 1
a) A= , B= , C= ;
1 1 -1 3 1 0
13
1-25 4 1
0) A= , B=[02|, C= .
2 01 Lo 3 0

2. BeruncnuTh onpeneauTeNb

213-21
3 -1 1 2
01-132
1 0 -3 1
a) 6) 00-142
2 =2 1 1
000 31
0 2 3
000 01
3. PemuTh cucteMy TUHEHHBIX alreOpandeckux ypaBHEHUIH
a) metogom Kpamepa; 0) metogom ["aycca

2x, +4x, —x; =5
—x, +2x, +4x; =5

S5x,+x,—x;=5
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Bapmuanr 2
1. Beruuciaure matpunty D = A- B+ 2C " rme

1 2 -2 1 0 1
a) A= 4,B=§—_1,C=l ;
3 5 5 0

21
211 1 0
0) A= , B={03|, C= .
-1 02 2 -1
10
2. BBIUUCIUTH ONpeaeauTeNb
11 3-21
1 -2 1 2
02-1 32
1 0 0 1
a) 6)00 -1 3 1
2 -2 1 1
00 0 12
1 -1 2 3
00 0 O3
3. Pemuth cucreMy JTMHENHBIX anreOpanyecKux ypaBHEHUM
a) metogoMm Kpamepa; 0) metogom ["aycca
2x,=5x,+x; =4
x,—3x,=4

=3x,+2x,—x;, =4

KonTtpoabsnas pa6ora Ne 3
Bapuanm 1.
1. Haiftu BTOpYIO IPOM3BOIHYIO [UIs () YHKIIHH:

2) y=x>-6x+9. 6) y=x"cos(x* +1)
2
2. HaiiTu mHTEpBaJbl MOHOTOHHOCTH pyHKIIMM )V = X — 6x+9 .

3
3. UccnenoBarh Ha SKCTpeMyM QyHKIUIO V = x(x—2)".
4. HaiiTu uHTErpasbl:

dx 51 0 Jerax.

5. Beruucnurs onpeﬂeneHHHe HHTerpaJILI:

1 3 2
2) .'-3x —ix +5dx; 6)_[ .
o VX

Bapuanm 2.
1. Haiftu BTOpYIO IPOM3BOHYIO /Ui () YHKIIMH:

a) y=x>-4x+4. 6) y=x"sin(x’ +2)
2
2. HaiiTu uHTEpBabl MOHOTOHHOCTH PpyHKIIMKH YV =X — 4x+4

3
3. UccnenoBarh Ha SKCTpeMyM QyHKIUIO V = x(x—4)".
4. HaiiTu uHTErpasbl:

a) sz 0 je*f“dx.

5. BelYyucnuTh ONpeneeHHbIe HHTErPAIbL:
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x+3x2 ) 3x+1
) [ o [

Csounaﬂ Ta0JMIA MO0 NMPUMEHsieMbIM (pOpMaM M MeTOJaM TeKyllero KOHTPOJsS W
OLIEHKH Pe3yJIbTATOB 00yUYeHUsI

Pe3yabTarsl 00yyeHus

@DopMBbI U METObI KOHTPOJISI M OLIEHKHU
(oCBOECHHBbIEC YMEHUS1, YCBOEHHbIE

pe3yJbTaToB 00yYeHust

3HAHUA)
OcBoeHHbBIC YMEHHS:
pemlate  3aJa4d = Ha  OTBICKAHHE Beinonuenue npaktuueckux padort Ne 7-9
IIPOU3BOJHOU CJIOKHOM ¢byHKIMN, Pemenue 3ana4d Bo Bpems 3aHATUS
IIPOU3BOJHBIX BTOPOr'O U BBICIIUX MOPSAKOB
IIPUMEHSATD OCHOBHBIE METO/bI Bremmonnenue npakruueckux pador Ne 10-
MHTETPUPOBAHUS IIPU PEIICHUU 3a1a4 12

Pemenue 3aa4 BO BPCMs 3aHATUSA

MPUMEHITh METOAbl MaTeMaTUYEeCKOTO Pemenue 3ana4 Bo Bpems 3aHATUS
aHaJIM3a TPH PEUICHUH 3a7ad MPUKIATHOTO
XapakTepa, B TOM 4yucie nmpodeccuoHanbHOMI

HaIpPaBJICHHOCTH
YCBOCHHBbIC 3HAHMA:
OCHOBHBIE MOHATHUSA u METO/bI KonTponbnas padorta Ne3
MaTEMATUYECKOr0 aHAJIN3a Brinonnenue npaktudeckoit pa6otsr Ne 7-
12
OueHka  NpPaBWIBHOCTH  BBINOJHEHUS
CaMOCTOSITENIbHOI pabOThI
VY cTHBIN onpoc BO BpeMsl 3aHATHS
Penrenue 3amau
OCHOBHbBIE€ YHCJICHHBIE METO/Ibl PeLICHUS Kontponbnas padora No2
MPUKJIaJAHBIX 3a7a4 Brimonnenue npaktudeckoit padboter Ne 5,

6

OneHka  MPaBWJIBHOCTH  BBIMOJHEHUS
CaMOCTOSITENILHOIM paOOThI

VY CTHBINM Onpoc BO BpeMsi 3aHSATHS

Pemenue 3agau

3.2 @opma NpoOMeKYTOYHOM aTTeCTAlMHU

[TpoMexyTouHass arTecTamusl MO JUCHUILUIMHE «MareMaTHKa» — WUTOroBas KOHTPOJIbHAS
pabora.

UroroBast koHTpoabHAsE paboTa MPOBOIAUTCS 3a CYET BPEMEHHM OTBEICHHOIO Ha M3y4YeHUE
JUucHUIIMHBL. [IpHu yclioBUM CBOEBPEMEHHOTO M Kaue€CTBEHHOTO BBIMIOJHEHUS 00y4YaIOUIUMCS BCEX
BUJIOB PaboOT, MPEyCMOTPEHHBIX paboueil MporpaMMoil AUCIUIUIMHBI.

HToroBas KOHTpoJIbHAsE paboTa MPOBOAUTCS B pOopMe pelIeHus 3a1ad.

Brinonnenue 3ajanuii paccuuTaHo Ha JBa akajgeMuueckux yaca (90) MuHyT.

3aaHus K HTOr0BOIi KOHTPOJILHOM padoTe
Bapmuanr 1
1. Haiftu neicTBuTenbHbIe yucha X U 'y u3 ypaBuenus (1+2i)x+((3-51)y =1-3i.

2.Haiitu matpuny C = -2A4+38B.

o 1 2 1 1 0
-2 01 1 -4

a) A= . B= . 06)A4=l1 -2 0 B=|0 0 2
3 0 2 3

3 2 -1 -1 0 -1

3. Pemuts cucremy nuHeHHbIX anredpanueckux ypasHeHul (CJIAY) meronom Kpamepa:
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3x, +2x, +x; =-8
2x,+3x, +x,=-3
2x, +x, +3x; =—1
4. Haiinute mpou3BOIHYIO (DYHKITUU:
5 )
a)y:2—x1;6)y:\/2x2+1; B) y=cos2x—23sin’ x;
x —
5. Haiitu nHTErpassr:
dx cxt43x’ -1
a) | ——; 0) | ———dx
) ‘[7x—12 ) -[ X

Bapuanr 2.
1. Haiitu nericTBUTENbHBIE YiCha X U Y U3 ypaBHeHus (3+i)x—2(1+4i)y=-2—-4i.

2.Haiitu matpuny C =-24+38B.

1 -2 0 0 2 1
3 2 1 -2
a) A= ; B= . 0)A4=|3 2 -1} B=|1 0 O
1 -4 0 3
0o 1 2 1 0 -1

3. Pemuts cucremy nuHeHHbIX anredpanyeckux ypasHeHul (CJIAY)meronom Kpamepa:
2x,—3x,—x;,=-6
3x, +4x, +3x;,=-5
X+ X+ x,=-2

4. Haiinute mpou3BOIHYIO (DYHKITUU:
3 )
a)y:3—x;6)y: 2x* =3 B) y=2sinx+5cos’ 2x.
X +5

5. Haiitn nHTErpassr:

J-%; 6).'-4x +2x° 6,7x

4 Cucrema oneHuBanus kKomiuiekTa ®OC Tekylero KOHTPOJIs M NPOMEKYTOYHOI
aTTecTaluu

[Ipu oleHWBaHUM MPAKTUYECKOW M CaMOCTOSITEIBHONW pabOThl U (OPM MPOMENKYTOUHOU
aTTECTAllUU CTYJEHTA YYUTHIBAETCS CIEAYIOLIEE:

- KQ4eCTBO BBINOJIHEHUS TPAKTUUECKON YacTu padoThI;

- KauecTBO 0(OpMIIEHUS OTYETa 110 paboTe;

- KQUeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI IIPH 3aILUTE PaOOTHI.

Kaxnplil BuJ paboThl OLIECHUBAETCS 110 MATH OaJIbHOM LIKaJe.

«5» (0TIMYHO) — 3a TIIyOOKOE U IMOJIHOE OBJAJEHUE COJEpKaHUEM Y4eOHOro mMaTepuania, B
KOTOpPOM oOydaroliuiics CcBOOOJHO U YBEPEHHO OpPUEHTHPYETCs; 3a YMEHHE IPaKTUYECKU
IPUMEHSATh TEOPETUUECKUE 3HAHMSI, BhICKAa3bIBaTh U OOOCHOBBIBATh CBOM CyxJeHHUA. OneHka «5»
(OTJIIMYHO) MpenoaraeT rpaMOTHOE U JIOTHYHOE U3JI0KEHUE OTBETA.

«4» (xopo1I0) — eciii 00y4arolUics MOJTHO OCBOMJ YYEOHBI MaTepual, BiaJieeT Hay4HO-
NOHATHMHBIM annapaTroM, OPHUEHTHPYETCS B H3YYEHHOM MaTepHale, OCO3HAHHO IPHUMEHSET
TEOPETUYECKHE 3HAHUS Ha MPAKTHUKE, TPAMOTHO M3J1araeT OTBET, HO COAep)KaHue U (opMa OTBETa
MMEIOT OT/JENbHbIE HETOYHOCTH.

«3» (yIOBJIETBOPUTENBHO) — €CIIM 00ydaroluiics OOHapyKMBaeT 3HAHHWE U NOHMMAHUE
OCHOBHBIX IOJIO)KEHHH y4eOHOro MaTepualla, HO H3JIaraeT €ro HENOJHO, HEMOCJIeI0BaTeNbHO,
JIOTYCKaeT HETOYHOCTH, B IPUMEHEHUM TEOPETUYECKUX 3HAHMM IpU OTBETE HA IPaKTUKO-
OpPUEHTHPOBAaHHBIE BOIIPOCHI; HE YMEET 10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXIECHUS.

«2» (HEey[OBIIETBOPUTEIHHO) — €CIM O0YYaIOIIUNCS UMEET Pa3pO3HEHHbIE, OECCUCTEMHBIE
3HaHU, AOIYCKAeT OIIMOKU B OINpENe]IeHUN 0a30BbIX MOHATHHA, MCKAXKAeT MX CMBICI; HE MOXET
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IPAKTUYECKH IPUMEHATh TEOPETUUECKUE 3HAHUS.
Kpurepun oueHuBaHusI NPAKTHYECKUX PadoT.

ITpakTnueckast paboTa OLIEHUBAETCS MAKCUMAJIbHO OLIEHKOU «5» (OTJIMYHO).

Kaxxnoe 3amanue oreHuBaeTcsl MaKCUMaJIbHO OLIEHKON «5» (OTIMYHO).

ITo pe3ynbTaTram OLIEHUBAaHUA BCEX 3aJaHUN OLIEHKA COOTBETCTBYET CPEAHEH.

Kputepuu onieHuBaHus pelieHu 3a1ad.

«5» (OTIMYHO) — COCTaBJ€H MpPaBUJIBHBINA QJITOPUTM pEUICHUs 3a/layd, B JIOTUYECKOM
paccyaeHuH, B BbIOOpE HOPMATHBHBIX MCTOUYHUKOB M PEIICHWU HET OIIMOOK, MOJyuyeH BEpPHBIH
OTBET, 33J]a4a PelleHa PalliOHAIBHBIM CIIOCOOOM.

«4» (XOopolIo) — COCTaBl€H NPAaBUIBHBIM alrOpUTM peHIeHHs 33Jadyd, B JIOTHYECKOM
pacCyX/I€HUH U PEIICHUU HET CYLIECTBEHHBIX OIIMOOK; IPABWJIBHO C/EIaH BbIOOp HOPMATHBHBIX
UCTOYHUKOB; €CThb OOBSCHEHHE pEeIleHHUs, HO 3ajJaya pelleHa HepaluOHAIbHBIM CIOCOOOM WIIH
JIOTIYILIEHO He 0oJiee IBYX HECYIECTBEHHBIX OIINOOK, ITOJIy4€H BEPHBIN OTBET.

«3» (yIOBIETBOPUTENBHO) — 3a/JaHHE€ BBIMNOJIHEHO, B JIOTMYECKOM pacCyKICHHUH HET
CYLIECTBEHHBIX OIIMOOK, HO JOMYILEHbl CYIIECTBEHHbIE OLIMOKH B BHIOOPE HOPMATUBHBIX
HMCTOYHUKOB; 3aJ]aua pelleHa He MOJHOCThIO WIIM B 00LIEM BH/IE.

«2» (HEeyIOBJIETBOPUTEIIBHO) — 3a/1aya peIIeHa HEMPABUIBHO.

Kpurepun oneHMBaHUsI CAMOCTOATEIbHBIX Pa0doT.

Kpurepuu onieHuBaHus penieHUN 3a1a4.

«5» (OTIMYHO) — COCTaBJEH MPaBWIbHBIA aITOPUTM pEIICHUsS 3aadyd, B JOTHYECKOM
paccyX/I€HHUHU, B BbIOOPE HOPMATHUBHBIX MCTOYHUKOB M PELIEHUU HET OUIMOOK, MOJIY4YEH BEPHBIN
OTBET, 3aJ]a4a pellieHa PalliOHAIBHBIM CIIOCOOOM.

«4» (XOpollo) — COCTaBlI€H NPAaBUJIBHBIM alrOPUTM pELIEHMs 33Jaud, B JIOTMYECKOM
pacCyXJAeHUH U PEHICHUH HET CYIIECTBEHHBIX OIIMOOK; MPAaBHJIbHO CAeNaH BIOOp HOPMATHUBHBIX
VCTOYHUKOB; €CThb OOBSCHEHHE pPEILEHUs, HO 3a/Jaya pelleHa HEepaluOHAIbHBIM CIOCOOOM WIN
JIOTIYILIEHO He 0oJiee IBYX HECYIECTBEHHBIX OIINOOK, TOJyYeH BEPHBIN OTBET.

«3» (YIOOBJIETBOPUTEIHHO) — 3a/laHHE BBIMOJHEHO, B JIOTMYECKOM PACCYXICHUU HET
CYLIECTBEHHBIX OIIMOOK, HO JOMYIIEHbl CYIIECTBEHHbIE OIIMOKH B BHIOOPE HOPMATHUBHBIX
MCTOYHHUKOB; 3aJ]a4ya PelleHa He MTOJIHOCThIO WK B OOLIEM BUJIE.

«2» (HEeyIOBJIETBOPUTEILHO) — 3a/1a4a pelIeHa HEMPaBUIbHO.

Kpurtepun oneHnBaHusi KOHTPOJIBHBIX PadoT.

«5» (otmmuHO) — peuiero 81-100% 3amaHuii.

«4» (xopouio) — pemeHo 61 — 80% 3agaHuil.

«3» (yIoBIEeTBOPUTENBHO) — perieHo 41 — 60% 3ananuii.

«2» (HEeyIOBJIETBOPUTEIBHO) — perieHo MeHee 40% 3amaHuil.

Kpurepumn oneHMBaHUsI HTOTOBOII KOHTPOJbHOM PadoThlI.

—  BbINoJHEHbI npaBmiibHO 80 — 100% 3amaHuii — OLleHKa «OTAUYHOY (5);

—  BBINOJHEHBI NpaBMIbHO 60 — 79% 3amanuii — orieHKa «xopoio» (4);

—  BBINOJHEHBI NPaBWIbHO 45 — 59% 3amaHuii — olleHKa «yIOBIETBOPUTEIBHOY (3);

—  BBINIOJIHEHBI IPaBUWIBbHO 35 — 44% 3amaHuil — OlIEHKa «HEYOBJIETBOPUTEILHOY (2).

38



