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1. TACIHOPT PABOYEM ITPOI'PAMMBbBI JUCIUILIVHBI

1.1.

Pabouas mporpamma

O0JacTh npuMeHeHus1 padoueil NPoOrpaMMbl
JUCLUATUIMHBI
nporpammsel B coorBercTBUU ¢ PI'OC nns cnennasbHOCTU:

ABJIACTCA  4aCTBIO

OCHOBHOM
38.02.06 ®duHaHChl (YKpyHMHEHHAS

o0OpasoBarenbHON

rpymma crnenuaiabHocTedl 38.00.00 DkoHOMUKa W ymnpaBieHHe (YpOBEHb 3), I 0OYyJaroluxcs

04YHOU PopmMBI 0OyUEHUSI.

1.2.
NMPOrpaMmblI

MecTo nuCHMIUIMHBI B CTPYKType OCHOBHOH NPO(deccCHOHAIBLHOI 00pa3oBaTe/IbHOM

JluciumiiiHa OTHOCHTCS K MaTeMaTHYeCKOMYy U OOIIeMy €CTECTBEHHOHAYYHOMY ITHKIY,
BXOJIsIIEH B 00s3aTenbHyto yacTts [TTICC3.

1.3. Iesab u muIaHupyembie pe3yJbTAThI OCBOEHUS IMCUMILIUHbI:
Kon VMenus 3Hanusg
OK, IIK
OK 2. OpraHu3oBbIBaTh | - MPUMEHATh OCHOBHBIE METOJIbI | -  OCHOBHBIC  YHUCJICHHBIC
COOCTBEHHYIO JI€ATE€NBbHOCTD, | HHTETPUPOBAHUS TPU PEUICHUU | METObI penieHus

BBIOMPATh TUIIOBBIC METOJBI U
CIO0CO0bI BBITIIOJTHEHUS
npodeccHoHaNbHBIX  3ajad,
OLIeHUBaTh UX d(H(HEKTUBHOCTH
¥ Ka4eCcTBO

3a1a4

IIPUKJIAAHBIX 3a1a4

OK 3. Ilpunumath pemieHus B | - peliarh 3aJadyd Ha OTHICKAHWE | - OCHOBHBIE TIOHSTHUS W
CTaHJAPTHBIX U | IPOU3BOJHON CIIOKHOM (DYHKIUU, | METOJBl ~ MAaTEMaTHYECKOTO
HECTaHJAPTHBIX CHUTYallUsIX W | MPOU3BOJIHBIX BTOPOTO U BHICIHIMX | aHAJIM3a
HECTHU 3a HUX | IOPSIIKOB
OTBETCTBEHHOCTb.
OK 4. OcyiecTBasTh MOUCK U | - [IPUMEHSATH METO/BbI | - OCHOBHBIE TIOHSATUS W
WCIIOJIb30BaHWE HWH(OpMAIUK, | MATEMAaTUUYECKOTO aHalihu3a TMPU | METOAbl ~ MaTEMaTUYECKOTO
HE00XO0UMOM JUISL | pEIIEHUH  3a/lad  MPUKIAJHOTO | aHalu3a
3¢(EeKTUBHOTO  BBINOJHEHUS | XapakTepa, B  TOM  YHUCIE
npodeccuoHaTbHBIX 3aja4, | mpoQeccuoHANbHON
npodheccuoHaIbHOTO U | HaIpaBJIEHHOCTH
JUYHOCTHOTO Pa3BUTHUS
OK 5. Wcnonb30Bath | - MPUMEHSTH OCHOBHBIE METOJBI | -  OCHOBHBIC  UYHCIIEHHBIE
uH(pOPMaIMOHHO- WHTETPUPOBAHUS TIPU PEUICHUU | METOBI peueHus
KOMMYHHUKAI[MOHHBIE 3a1a4 MIPUKJIATHBIX 3a/1a4
TEXHOJIOTHH B
npodeCCHOHAILHON
JIEATEITbHOCTH
OK 6. PaboTarh B KONJIEKTHUBE | - pellaTh 3aJayd HAa OTHICKAHHWE | - OCHOBHBIE TIOHATUS U
u  komaHzae, A(P(EKTUBHO | MPOU3BOTHOMN CIOKHON (PYHKIIUU, | METOJIBI ~ MaTEMaTUYECKOTO
o0marbcst ¢ KOJUIETaMH, | MPOU3BOAHBIX BTOPOTO U BBHICIIUX | aHATU3a
PYKOBOJICTBOM, TIOPSIIKOB
MOTPEOUTEISIMU
OK 9. OpuentupoBaTbCs B | - MIPUMEHSTh METOABI | - OCHOBHBIC TIOHSTHS H
YCIIOBHSIX MOCTOSIHHOTO | MaTEMaTUYECKOr0 aHajiu3a IMpH | METOABl ~ MaTeMaTH4YeCKOTo
W3MEHEHUS TTPaBOBOI Oa3bI peleHur  3aJad  MPUKIAJHOTO | aHaJln3a

XapakTtepa, B  TOM  4HCIE

npodecCuoHaTbHON

HaIpaBJIE€HHOCTH




2. CTPYKTYPA U COAEPXKAHMUE JUCHUITVINHBI

2.1. OO0beM IMCHUIIMHBI U BUJbI YUeOHOH padoThl

Buo yueonoii pabomot 00vém uacos
MakcumajibHas yyeOHasi HArpy3Ka (Bcero) 72
Oobs13aTesibHAS AyAUTOPHAA yYeOHasi HArpy3Ka (Bcero) 52
JIEeKIUH (YPOKH) 16
IIPaKTUYECKUE 3aHATHS 36
CamocrosiTesibHasi padoTa odyuyaroierocsi (Bcero) 20

[IpomexyTouHas aTTecTanus B JOPME Umo2080u KOHMpOIbHOU pabomel 8 3 cemecmpe




2.2

TemaTu4yecKuil IUIaH U coaepkaHue NUCHUIIJIMHbI

H Copep:xanue yueOHOT0 MaTepHaJia, NpaKTHYecKue padoTsl, Oo0bem AKTHBHBIE M1 HHTEPAKTHUBHbIE Yposens
anMeHOBaHHe pa3JeJioB U TeM N
CcaMOCTOfITe/IbHAs padoTa 00y4Yalomuxcs 4acoB (¢opmbl npoBeeHNsI 3aHATHI OCBOEHUS
1 2 3 4
Pazgen 1. Teopusi KOMIUIEKCHBIX YHCEJ] 14/2
Tema 1.1 Cooepircanue yueonozo mamepuana I'pynnoBas guckyccust
IMonsTne KoMILIeKcHOTO yncaa u | 1.  Onpenenenue kKoMriekcHoro yucia. [Ipumepst
ero reoMeTpu4eckas 2. OrmpeneneHne KOMIIEKCHO-COMPsbKEHHOTo yucia. [IpuMepsl
HHTepHnpeTanus. 3. T'eomerpuyeckasi HHTEpIpETaLUs KOMIUIEKCHOTO YUCIIa
Adaredpanyeckas, 4. Mopayne unu aGCOTIOTHAS BEJIMYMHA KOMIUIEKCHOTO YHCTIA. 2 1
TPUTOHOMeTpHYeCKast U 5. ApryMeHT KOMILJIEKCHOTO YHUCIIA.
noka3zarteJbHasi pOpPMbI 6. Anrebpandeckas popma KOMILICKCHOTO uuncina. [IpuMeps.
KOMILJIEKCHOTO YHCJIa 7. Tpuronomerpuueckas Gpopma KOMIDICKCHOTO gucia. [IpuMepsr.
8. TlokazatempHast hopMa KOMIUIEKCHOTO yrcia. [Ipumepsl.
Tema 1.2 IlIpakmuueckoe 3anamue Pa360p KOHKPETHBIX CUTyanuii
HeicTBust HAJl KOMILIEKCHBIMH 1. 3apayu Ha BBINOJHEHUE CYMMBI U BBIUUTAHUS KOMIUIEKCHBIX YUCEI
YHCJIAMHU B aJIredpanyeckoi 2. 3apayu Ha BHIIOJHEHHUE MPOU3BEIACHUS U JEJICHUS KOMIUIEKCHBIX YUCEI ) )
tbopme 3. 3ajgayu Ha BBINOJHEHWE BO3BEJCHUE B CTEIIEHb KOMIUIEKCHBIX YHCEN
4. CamocrostensHast pabota Nel «/leficTBHS Hall KOMITICKCHBIMH
YUCITaAMU»
Camocmoamenvnan paboma 2 3
BrimonHeHne YMHOXKEHHUS U JeNIeHUs] HaJl KOMIUJIEKCHBIMU YHCIIaMU
Tema 1.3 Ilpakmuueckoe 3anamue I'pynmoBas auckyccus
HeiicTBUS Hal KOMILUIEKCHBIMH 1. VYMHOXeHHE KOMIUICKCHBIX YHCEN B TPUTOHOMETPHUYECKON (hopme
YncjaamMu B 2. JleneHmne KOMIUIEKCHBIX YHCEN B TPUTOHOMETPUUECKOH hopme
TPUTOHOMeETPHYECKol popme 3. Bo3BeneHue B cTeNEHN KOMIUIEKCHBIX YHCET B TPUTOHOMETPHUYECKOH 2 1
dbopme
4. Tlpumepsl Ha COCTABICHUE TPUTOHOMETPUYCCKON (POPMBI KOMILIEKCHOTO
quclia
Tema 1.4 IlIpakmuueckoe 3anamue I'pynmnoBas quckyccust
HeiicrBust Haj KOMHHCKCHBI\I‘VIPI 1. J[eiicTBus Ha KOMIUIGKCHBIMH YHCIaAMH B MOKA3aTEIbHON Gopme ) 1
YHUCJIAMHU B MIOKA3aTE€JIbHOH 2. JlelicTBUS HaJ KOMIUICKCHBIMU YUCJIaMU, 3aJJaHHBIMHU B
¢dopme. ®opmyia Jiaepa TPUTOHOMETPHUECKOH hopMe
Tema 1.5 Cooepiicanue yueonozo mamepuana Pa300op KOHKPETHBIX CUTYyAIHIA
YpaBHeHHUsI B KOMILIEKCHBIX 1. Pemenue nuHEHHBIX ypaBHEHUH B KOMIUIEKCHBIX YHCHAX. > 2
ymucaax 2. Pelenue creneHHbIX YpaBHEHUM B KOMIIEKCHBIX YHCaX.
3. ®opmyna Myaspa-Jlannaca.




Tema 1.6
Boruuciienue 3HaYeHUI
BBIPaKeHUH ¢ KOMIJIEKCHBIMHU
YHCIaAMHU

Hpakmuuecm)e 3anamue

1.

2.
3.

VYpaxHeH!Us Ha YMHOXKEHHE KOMIUICKCHBIX YHCEIl B
TPUTOHOMETPHUIECKOH popme

VYrpaxHeHUs Ha JIelIeHHe KOMIDIEKCHBIX YHCeI B [TOKa3aTeIbHOH GopMe
VYpaxHeHUs Ha BO3BEICHNUE B CTEHEHH KOMIUIEKCHBIX YHCET B
TPUTOHOMETPHUIECKOH popme

Pa300op KOHKPETHBIX CUTyaluii

Camocmoamenshasa paboma
BrmonHeHNE 1EHMCTBUH ¢ KOMIUIEKCHBIMHU YHCIaMH

Tema 1.7
KontpoabHas padora Ne 1

Kontponsnas padora Ne 1

Pa300op KOHKPETHBIX CUTYAITHI

Pa3gen 2. OcHOBBI JINHEHHOI aJredpsl M YHCJIEHHBIX METOI0B

14/8

Tema 2.1
Matpuusl

Cooepircanue yuedonozo mamepuana

PN U

OCHOBHBIE CBEIICHHUS O MaTPUIAX
Bugasr Mmatpun

Omnepanuu HaJ MaTpULAMHI
YMHOKEHHE MaTpUIIbl Ha YHCIIO
CrnoxeHue ¥ BBIYUTaHUE MATPHIL
YMHO)K€EHHUE MaTpuIL
Bo3sBenenune B cTeneHb
TpaHCTIOHUpPOBaHHE MATPHIIBI
Cnen MaTpuLBbl.

I'pynmoBas auckyccus

Camocmwlmeﬂbuaﬂ paboma
Pemenue 3aa4 Ha BEIYHCIICHUE ISHCTBHN ¢ MAaTPUIIAMU

Tema 2.2
HeiicTBusi ¢ MATpHULAMH

HpakmuquKoe 3anamue

N LA

YMHOXEHHE MaTPHUIBI Ha YHCIIO

CroxeHre U BEIYUTAHUE MaTPHIT

YMHO)K€HHUE MaTpuIl

Bo3BeneHue B creneHn

TpaHcrioHMpOBaHUE MATPULIBL

Cren MaTpHLBL.

Texywyuii koumpoaw: cam.pabota «Onepanuy HaJ MaTPUIIAMID

Pa30op KOHKPETHBIX CUTYAITHI

Tema 2.3
Onpeaenuresin BTOPOro u
TPeThero MOPsIKOB JJIsi
KBAJIPATHBIX MATPHII
Omnpeaenuresnu n-ro NopsiaKa u
HX CBOJiCTBA

Codepafcauue yuebHo20 mamepuana

SR~

Omnpenenureny KBaJpaTHBIX MaTPHIL.

Bunel onpenenureneit

IIpaBuna BEIUUCIIEHUS ONpeAeanTeNnel 2-ro U 3-ro NopsIKoB
Omnpenenureny n-ro Nopsaka MaTpHIL

AunreOpanyeckre TOTOIHEHHUsT 1 MUHOPBI

CoiicTBa onpeenuTeneil n-ro Nopsiika MaTpHil

I'pynnosas guckyccust

Camocm(mmeﬂbnaﬂ paboma
Pewienue 3a1a4y Ha BBIYKMCICHUE ONIPENEIUTENEH MaTPULLb

6




Tema 2.4 Cooepircanue yueonozo mamepuana I'pynnoBas guckyccust
Oo6parnas maTpuua. Panr 1. OmnpenencHue 0OpaTHON MaTPHIIBL.
MAaTPHIbI 2. Heob6xoanmoe 1 10CTaTOYHOE YCIOBHE €€ CYIIECTBOBAHMUS
3. AJropuTM BEIYUCIICHHS IIEMEHTOB OOpaTHOI MaTpPHUIIHI
4. DnemeHTapHBIC IPeoOpa30BaHMUs HAJ MaTPUIIAMH.
5. ANTOpUTM BBIYHCIICHHS PaHTa MaTPHIIBI )
6. JluneliHas HE3aBHCHUMOCTH BeKTOpOB. basuc
7. BpluucIeHUE AOMOJHUTEIFHBIX MHHOPOB
8. BrruncieHue 3JeMeHTOB 00paTHOW MaTpPUIIBI Yepe3 ONpeaeTUTeNN
9. IlpuBeneHne MaTPULBI K CTYIIEHYATOMY BHAY
10. HaxoxeHue paHra MaTpUIibl
11. Texywyuit konmpoaw: cam.pabota «BeraucieHue onpeaenuTenein
Camocmoamenvnan paboma 4
Pemrenue 3a1a4 Ha BRIUKCIIEHHE 00paTHONW MaTpHIIbI
Tema 2.5 Cooepircanue yuedbnozo mamepuana I'pynmnoBas quckyccust
Cucrembl JHHEHHBIX 1. OcHOBHBIE MOHATHUS U ONPENIEICHUS
ajredpanyecKux ypaBHeHUH. 2. Meron 0OpaTHOT MaTpHIIBI
CucremMa m ypaBHeHHi ¢ n 3. ®opmynsl Kpamepa )
nepeMeHHbIMHU 4. OCHOBHBIE TIOHSTHS U ONPEIEIICHHS
5. Teopema Kponekepa-Kanemnu
6. OOuiee 1 YaCTHBIE PEIICHUS CUCTEMBI
7. Texywuit konmposaw: cam.pabota «Pemenne CIIAY»
Camocmoamenvnasn paboma
4
Pemenue 3anau Ha Berancienue CJIAY
Tema 2.6 Ilpakmuueckoe 3anamue Pa300p KOHKPETHBIX CUTYAIHH
Meton I'aycca pemenust CJIAY | 1. Anroputm Beruucienus CJIAY meronom I"aycca
2. TTpsMoii X011 TOCTeIOBATENHHOTO UCKITIOUEHHS HEU3BECTHBIX 2
3. OOpatHbIii X0/ BoccTaHOBIeHU pemenus CJIIAY
4. IlpuMepbl HECOBMECTHBIX CHCTEM
Tema 2.7 KonrponbHas pabora Ne2 2 Pa30op KOHKPETHBIX CUTYAITHI
KourpoabHas padora Ne2
Pazgen 3. OcHoBbl Ju((pepeHINAIBHOTO H HHTErPAJIbHOI0 HCYUCTCHUS 24/10
Tema 3.1 Cooepircanue yuedonozo mamepuana I'pynmosas auckyccus
IIpouszBoaHas pyHKIUM. 3anauu, NPUBOJSIIUE K MOHATUIO IIPOU3BOIHOMN
Bbrumncienne npou3BoOIHBIX Ompenenenne Mpou3BoHON GyHKINU
BBICHINX MOPSIAKOB HenpepsiBHOCTE tnddepeHpyeMbix GpyHKINH
Teopems! muddepenumpoanns 2

[Ipou3BoaHBIE 3TIEMEHTAPHBIX (DYHKITHIA.
[Ipou3BoIHBIE BRICIINX MTOPSAKOB
[Ipumenenne dpopmynsl JIeOHNIA 17151 HAXO0XKICHHUS TPON3BOTHON

Nk W=

(YHKIMN BBICIIHX MTOPSAKOB




Camocmoamenvnasn paboma
PeuieHue 3a/1a4 Ha BRIYMCICHUE TPOM3BOIHBIX

Tema 3.2
IIpumeHeHne npaBuJI
auddepeHupoBaHus 11
HAXO0K/IeHUs NPOU3BOAHBIX

Ilpakmuueckoe 3anamue
1. Teopewms! nuddhepeHrpoBanms
2. HaxoxmeHue MpoOU3BOIHBIX CIOKHBIX (QYHKITHI

Pa300op KOHKPETHBIX CUTYAITHI

Tema 3.3
HccnenoBanue pyHkumu ¢
NIOMOIIBIO IPOU3BOAHOM

IIpakmuueckoe 3anamue

1. HaxoxzeHue NpPOMEXYTKOB BO3pacTaHWsi M yObIBaHMSA (GYHKIMH C
MIOMOIIBIO TIPON3BOJHOM MEPBOTO MOPSAKA.

2.HaxoxneHne mpOMEeXyTKOB BBITYKIOCTH BOTHYTOCTH, TOYEK Iepernda c
IIOMOIIBIO IPOU3BOJHOM BTOPOTO MOPSIAKA.

I'pynnosas guckyccust

Tema 3.4
IIpou3BoaHAs U ee MPUJIOKEHUS

Ilpaxmuueckoe 3anamue

1. Teomerpuyeckre MPUIOKEHHUS TPOU3BOTHON
2. MexaHu4ecKkre NPUIOKEHHS TPOU3BOIHON
3. Pemenue 3aga4y

Paz0op KOHKPETHBIX CUTYAITHIA

Tema 3.5
MpousBoanasi pyHKIMN
HECKOJIBKUX NMepeMeHHbIX

IIpakxmuueckoe 3anamue
1. TIpousBoaHBIE 3MEMEHTAPHBIX (YHKIUH.
2. BpluncneHre NpOnu3BOTHBIX BBICIIHX MOPSIJIKOB.

Pa300p KOHKPETHBIX CUTYyaluii

Tema 3.6 Cooepircanue yueonozo mamepuana I'pynnoBas quckyccust
IlepBooOpa3nas. 1. TlousTue nepBooOpa3HO
HeonpeneneHHblii MHTErpaJl. 2. OcHOBHBIE CBOICTBa IIEPBOOOPA3HON
Haxo:xnenue Heonpenedenubix | 3. OmpeneneHue HEONPEIEICHHOTO HHTETPAIA, IPUMEPHI.
HHTErpaJioB. 4. OcCHOBHBIE CBOIMCTBA HEOIPEAEICHHOTO HHTETPaIa.
5. OmnpeneneHne METOAa HAX0XKICHUE HEOTIPEICIICHHOTO HHTETpaa.
6. IIpumenenue meroza.
7. TlpoBepka IIpaBHIIBHOCTH pe3yJIbTaTa HHTETPHPOBAHMUSL.
Camocmoamenvnasn paboma
Peurenue 3a1a4 Ha HEONpeIeJCHHBII HHTErpal
Tema 3.7 Ilpakmuueckoe 3anamue Pa300p KOHKPETHBIX CUTYAIHH

OCHOBHBIE METOBI
HHTerpupoBaHusi. MeTon
MOJACTAHOBKH

1. HenocpencTtBeHHOE HHTETPUPOBAHUE.
2. Ilpumepsl HHTErpUPOBAHUS QYHKIIHUH.
3. MeroJ NOICTAaHOBKH.

Tema 3.8
OCHOBHBIE METOBI
HHTerpupoBanusi. Meron

Ilpakmuueckoe 3anamue
1. Merton HeonpeeeHHbIX KO3 uineHToB. [IprumMepsl.

Pa300p KOHKPETHBIX CUTYAIHH

Heomnpe/eJeHHbIX
K03 (puIIHEeHTOB
Tema 3.9 Ilpaxmuueckoe 3anamue Pa360p KOHKPETHBIX CUTyanuii
OmnpeneneHnsbiii ATErpad u ero | 1. 3agauu, NpuUBOAAIINE K IOHSATHIO ONPEAEICHHOIO HHTErpaia
cBOiicTBA 2. OmnpeneneHHbIN HHTErpall Kak Npeaen CyMMBbI

3. ®opwmyna Helorona-JleliOHuna




4.  OcHOBHBIC CBOMCTBA ONpPCACIICHHOI'O MHTCIpajia

Tema 3.10 IlIpakmuueckoe 3anamue Pa300op KOHKPETHBIX CUTyaluii
Bobrunciienne onpeeeHHOTo 1. BeluucieHue onpeaeIeHHOT0 HHTErpaia METOOM TTOACTAHOBKHA 2

HHTerpaJja 2. ®opMyna HHTETPUPOBAHMS MO YACTAM

Camocmoamenvhasn paboma 4

Pewienue 3a1a4y Ha onpeeIEeHHBIN HHTErpai
Tema 3.11 KonrponbHas padora Ne3 > Pa300op KOHKPETHBIX CUTYAITHIA

KonTtpoabHas padora Ne3
Tema 3.12 HTorosas KoHTpoIbHAs paboTa 2 Paz0op KOHKPETHBIX CUTYAITHI
HTorosasi KOHTpoJIbHAA padora
Bcezo: 52/20

Jl1s XapaKTepUCTUKH YPOBHS OCBOCHMs y4EOHOI0 MaTepualla UCIOJIb3YIOTCS CIeIyIOIUe 0003HAYEeHU:
1 — 03HaKOMMTENbHBIN (Y3HaBaHUE paHee U3YYEHHBIX 00BEKTOB, CBOMCTB);
2 — penpoayKTUBHBIN (BBIOJIHEHNE AESITEIbHOCTU IO 00pa3ily, MHCTPYKLIMU WIH 110/ PYKOBOACTBOM);
3—MpOyKTUBHBIN (IJIAHUPOBAHUE M CAMOCTOSATEIBHOE BBINOJIHEHUE JESTEIbHOCTH, PELIeHHE POOIEMHBIX 3a/1a4).




3.  @®OHJA OHEHOYHBIX CPEACTB, UIs1 NIPOBEAEHUA TEKYIIEI'O KOHTPOJIA
N ITPOMEKYTOUYHOU ATTECTAIIMHU OBYYAIOIIUXCA 11O JUCHUITJIMHE

®onpa oueHounsix cpeacts (naigee — ®OC) - KOMIUIEKT METOJWYECKUX W KOHTPOJIBHBIX
MaTepuajoB, HCMHOJIb3YEMBIX IPU MPOBEACHUU TEKYIIErO KOHTPOJS OCBOCHHUS PE3YJIbTaTOB
o0yuenuss u npomexyrouHou arrectauuu. ®OC npenHa3HayeH Al KOHTPOJS U YIPABICHUS
MPOLIECCOM MPUOOPETEeHUsT 00yUaIOIUMUCT HEOOXOUMBIX 3HAHHUH, YMEHH, TPAKTHUYECKOTO OIbITa
u komretenuuit, onpeneneHubix Bo ®I'OC (IIpunoxenue Ne 2).

4. YCJOBUA PEAIM3ALINU JUCHUITVTIMHBI

4.1. TpedoBaHHsi K MUHUMAJBLHOMY MATEPHAIbHO-TEXHHYECKOMY 00ecredeHH 0

Peanuzanus nmporpaMMbl JUCIUIUIMHEL TPEOYET HAMYMS Y9eOHOTrO KabuHeTa.

Jis  ocBoeHMsA AMCLUMIUIMHBI  TpeOyercs y4yeOHas ayauTopus, KoTopas JIOJDKHA
yIOBJIETBOPATh TpeOoBaHUsAM CaHUTApHO-3MUJEMHUOJIOTUYECKUX MPaBUI U HOPMAaTHBOB U OBIThH
OCHAIlleHa TUIIOBBIM 00OpYJOBAaHUEM, B TOM 4YHcie y4yeOHOH MeOenbio U CpeacTBaMU OOydeHus,
JIOCTaTOYHBIMHU ISl BBIIIOJIHEHUSI TPEOOBaHUM K YPOBHIO ITOATOTOBKH 00Y4arOIIHUXCS.

4.2. YuyeOHO-MeTOAHYeCKOe H MHPOPMAIIMOHHOE o0ecTiedeHHe AU CIUTIIHHBI

4.2.1. IlepeyeHb OCHOBHOIi W JONOJHHUTEJbLHOH Y4eOHOH JHMTepaTypbl, HEOOXOAMMOM AJIs
OCBOEHMS THCIMIIJIHHBI

OcHoBHasi yyeOHasi IuTEpaTYpa:

1. Janasn, A. A. Marematuka: yueObHuk. / A. A. lanasH. — 3-e u3a. — M.: ®OPYM:
NH®PA-M, 2014. — 544 c. — (IlpodeccuonanbHoe oOpa3zoBaHue).

2. Janmasia, A. A. COopHUK 3a7a4 110 MaTeMaTtuke: yaeOHoe mocooue / A. A. JlagasH. — 3-¢
u3g. — M.: ®OPVYM, 2013. — 350 c. — (Ilpoeccrnonansuoe oOpa3oBaHue).

3. Kpemep, H. III. Maremaruka pist xojuiemxeil: yuebnoe mocoodue qist CIIO / H. III
Kpemep, O. I'. Koncrantunosa, M. H. ®puaman; nox pen. H. II. Kpemepa. — 10-e usn.,
nepepad. u pomn. — M. : U3znarensctBo FOpaiit, 2018. — 346 c. — (Cepus : [IpodeccuonanpHoe
oOpazoBanue)— ISBN  978-5-534-05640-2. — Pexum goctyna :  www.biblio-
online.ru/book/D1C3ESCB-6347-41C1-B161-94782774D897 (nata obopamenus: 25.08.2020).

JlonosiHUTeIbHAS yuyeOHAas JJuTepaTypa:

1. XpunynoBa M. b. Beiciiast maremaruka : yueOHuK 1 npaktukyMm ais CI1O / nox obmr.pen.
M. b. Xpunynoso#t, 1. U. lpiranokx. — M. : UznatensctBo IOpaiit, 2017. — 472 c. — (Cepus :
[Tpodeccuonansuoe ob6pazoBanue).— ISBN 978-5-534-01497-6. — Pexum gocryma
http://www.biblio-online.ru/book/79006 A6A-C94E-438B-AADE-B32FCSE081D5 (mara
obpammenust: 25.08.2020).

2. Cempix, . FO. Maremartuka: yueOHuk u npaktukym st CIIO / U. 10. Cenpix, 1O. b.
['pebenmukoB, A. FO. IlleBeneB. — M. : UsmarensctBo IOpaiit, 2017. — 443 c¢. — (Cepus :
[Ipodeccuonanbroe o6OpazoBanue).— ISBN 978-5-534-03934-4. — Pexum npocrtyma
www.biblio-online.ru/book/CAB1548F-63AC-4C3F-8E82-C9B841ESFOA1 (marta obpalieHus:
25.08.2020).
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https://www.biblio-online.ru/book/matematika-dlya-kolledzhey-409967
https://www.biblio-online.ru/book/matematika-dlya-kolledzhey-409967
http://www.biblio-online.ru/book/79006A6A-C94E-438B-AADE-B32FC5E081D5
http://www.biblio-online.ru/book/CAB1548F-63AC-4C3F-8E82-C9B841E8F0A1

3. TarapuukoB O. B. Matemaruka. [Ipaktukym : yuebnoe nocobue ais CIIO / [u ap.] ; moxg
obm.pen. O. B. TarapaukoBa. — M. : UznmarensctBo FOpaiit, 2017. — 285 c. — (Cepus :
[IpodeccuonansHoe obpasoBanue).— ISBN 978-5-534-03146-1. — Pexum npocryna
www.biblio-online.ru/book/37ACD6CA-BA08-4410-A3C6-A9EB9D54D36A (mara
obparmenusi: 25.08.2020).

4.2.2. Ilepeuenb pecypcoB HHG(POPMANMOHHO-TEJIEKOMMYHUKANNOHHOI ceTn «WHTepHET»
(nasee — cerb «UHTEPHET»), HEOOXOAMMBIX /IJISl OCBOCHUS M CHUIIIMHBI

Ne Anpec (URL) OnucaHue cTpaHuIlbl
1.| http://www fcior.edu.ru/ denepanbHbII HEHTP nH(pOpMaIMOHHO-
00pa30BaTeNbHBIX PECYPCOB
2.| http://www.school- Enunas xominekuus mudpoBBIX 00pa3oBaTEIbHBIX
collection.edu.ru/ pecypcoB

4.2.3. TlepeyeHb HH(POPMAIUMOHHBIX TEXHOJOIMii, HCHOJb3YeMbIX MPH OCYIIECTBJIEHHH
00pa3oBaTeIbHOIO Mpolecca MO JAUCHHIUIAHE, BKJIKYas NepevyeHb NMPOrpaMMHOI0
obdecneyeHusi 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

Ilepeyens norosopos IbC u B/|
>§ Cpox
g g HaumeHoBaHMe JOKYMEHTA ¢ YKa3aHHMEM PEKBU3HUTOB aefcTBUA
E = JIOKyMeHTa
Horosop Ha noctyn k ObC ZNANIUM.COM mexay YYHuT C
1 B une gupekropa CO VYHuT u OO0 «Buannym»Ne 1151-  |12.07.2023
76c ot 11.07.2023 110
11.07.2024
Horosop Ha noctyn k 9bC ZNANIUM.COM mexnay YYHuT
B nutie aupektopa CO YYHuT u OO0 «3nannym»Ne C
) 223/801 ot 23.08.2023 (mpemocTaBieH e J0CTyIA K 28.08.2023
kosutekunu DDV «DenepanbHbli NepeyeHb Y4eOHUKOB 110
uznarenscrsa «lIpoBemenne» 27.08.2024
§ Jlorosop Ha moctyt k DBC «9BC FOPAUTY (momHas c
$ kosekust) Mmexxay Y YHuT B nmune JMPEKTOPa CO VVHuT n 03.03.2024
§ 3 000 «Dnekrponnoe m3aarenbcTBo FOPAUT» Ne 1/24-36¢ ot 1o
01.03.2024 r. 02.03.2025
Horosop Ha noctyn k 9bC «YHuBepcurerckas OubInoTeKa 01.10.2023
4 onnanin» Mexnay Y YHuT «Hexcmenna» Ne 223-1279 or 1o
26.09.2023 30.09.2024
JHorosop Ha noctyn k ObC «Jlanbp» mexny YYHuT n C
5 u3narenbctBoM «JIanb» Ne OI'3-1033 ot 20.07.2023 08.08.2023
o
07.08.2024
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https://www.biblio-online.ru/book/matematika-praktikum-414024
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/

JloroBop Ha IOCTYN K 3JIEKTPOHHBIM U3IAHUSIM B COCTABE C
0a3bl manaeix «HAYUHAS DJIEKTPOHHA S 01.01.2024
BUBJIMOTEKA eLIBRARY.RU» mexny YYHuT u OO0 1o
HOB Ne OI'3-1696 ot 04.12.2023 30.12.2024
Horosop Ha BJ] auccepraumii mexay Y YHuT u PI'b Ne 223- C
7 997 ot 11.07.2023 10.08.2023
o
09.08.2024
Horosop o noaxitoueHuu kK HOb u o npenocrasiennun
nocryna k oobekram HOb mexxay baml'y B nuue nupexropa
C® baml'yY ¢ ®I'BY «PT'b» Ne 101/HOb/1438-I1 ot
11.06.2019 C
3 11.06.2019
JononuurtensHoe cornamenue kK goropopy 101/H2b6/1438-n 1o

ot 11.06.19 . 06 m3MeHeHHH cTOPOHHI jorosopa Benencteue | 10.06.2024
peopranuzanuu B popme npucoequHenust mexxay Y YHuT B
nuue nupekropa CO® YYHuT ¢ ®I'bY «PT'by» 0114.02.2023 1.

Horosop Ha noctyn k 95C BOOK.ru (moctyn kK y4eOHUKY:
OCHOBBI POCCHICKOM rocy1apcTBEHHOCTH : yueOHUK / A. B.

Marnsko, A. A. Bunkos, B. B. I'ypees [u ap.] ; mox pen. A. B. 23 1()CZOZ3
9 Maneko. — Mocksa : KnoPyc, 2024. — 263 c. — ISBN 978- ’ n.o
5-406-12322-5) mexny YYHuT B nune aupexropa CD 22.10.2024

YVYHuT u OO0 «KnoPyc meaua» Ne 75 ot 23.10.2023 r.

HaumenoBaHnmue MporpaMmMHoOro o0ecrneueHus

Windows 7
Office Standart 2007 Russian OpenLicensePack NoLevel Acdmc
Office Standart 2010 RUS OLP NL Acdmc

S. HWHBIE CBEAEHUA U MATEPHUAJIbBI

S5.1. IlepeueHb 00pa3oBaTeJbHBIX TEXHOJOIHH, MCHOJb3YyeMbIX IPH OCYILIECTBJICHUH
0o0pa3oBaTeIbHOIO MpoLecca Mo JHCHUIIINHE

AKTHBHBbIE H HHTEPAKTHBHBbIE (OPMBI NPOBeIeHHUA 3aHATHI

AKTUBHBIE U UHTEPAKTHUBHBIE (DOPMBI MTPOBEACHUS 3aHATHI pearu3yroTcs MpH MOATOTOBKE
0 IporpaMMaM CpeAHero Mpo(deccHuoHaTIbHOTO 00pa3oBaHUs M IpelIoyiaraloT 00ydYeHHe B
coTpyaHnYecTBe. Bce ydacTHHKM 00pa3zoBaTelbHOro mporecca (IpernojaBaTelb M CTYIEHTHI)
B3aWMO/JICHCTBYIOT JPYT C IPYroM, OOMEHHUBAIOTCsl HH(OpMAIHEl, COBMECTHO PEIIAOT MPOOIIEMBI,
MOJICNIUPYIOT CUTyallud B atMocdepe Jel0BOro COTPYIHUYECTBA, ONTUMAIBHOM JUIs BBIPAOOTKH
HaBBIKOB M KauecTB Oyaymiero npogpeccnoHana.

OcHOBHbBIE TPEUMYIIIECTBA AKTUBHBIX U MHTEPAKTUBHBIX (POPM MIPOBEACHUS 3aHIATHH:

- AKTUBU3allusi MMO3HABATEIILHOM M MBICIIUTEIbHOMN JACATCIIBHOCTH CTYACHTOB,

- YCBOEHHE CTYJICHTaMH Y4eOHOro MaTrepuasa B KauecTBE aKTUBHBIX YUACTHUKOB;

- Pa3BUTHEC HABLIKOB pe(i)HeKCI/II/I, AHAJIM3a 1 KPUTUYCCKOI'O MBIIIJICHU,

- yCUJICHHE MOTHUBAIMH K U3YYEHHIO TUCIMIIIMHBI U 00YYEHHUIO B LIEJIOM;
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- co3/1aHue OIaronpusTHON aTMOC(Ephl Ha 3aHITHH;

- pa3BUTHE KOMMYHHKATHBHBIX KOMIIETEHIINH Y CTYACHTOB;

- pa3BUTHME HaBBIKOB BJAJEHUS COBPEMEHHBIMH TEXHHYECKMMHU CPEICTBAMU U
TEXHOJIOTHSMHU 00pabOTKH MHGOPMAITUH;

- (hopMupoBaHHE U pa3BUTHE CHOCOOHOCTH CaMOCTOSTENBHO HAXOIAUTH MH(DOPMALUIO H
OIIPENeNATh YPOBEHB €€ JOCTOBEPHOCTH;

- WCHOJb30BAHUE 3JEKTPOHHBIX (POPM, OOECIEUMBAIOUINX YETKOE YIpaBJICHHE y4eOHBIM
IPOIIECCOM, TIOBBIIIIEHHE O0BEKTUBHOCTH OIICHKH PE3YJIbTaTOB 00yUEHHSI CTYICHTOB;

- npuOmmKeHue y4eOHOro Iporecca K YCIOBHSIM Oyaymied mpodecCHOHATbHON
NEeSITETTbHOCTH.

AKTUBHBIE M WHTEPAaKTUBHBIC (POPMBI YyU4EOHBIX 3aHSATHH MOTYT OBITH HCIIOJIb30BAaHBI MPU
NIPOBE/ICHUM JICKIIHIA, IIPAKTHYECKUX U JTa0OPATOPHBIX 3aHATHIA, BHIIOJHEHUU KYPCOBBIX MPOCKTOB
(pabot), mpu MPOXOKAESHUH NMPAKTUKH U APYTHX BUIAX YUCOHBIX 3aHATHA.

Hcnonp3oBaHWe aKTUBHBIX W WHTEPAKTUBHBIX (OPM YUEOHBIX 3aHSITUH TO3BOJISIET
OCYILECTBIISATH OLIEHKY YCBOCHHBIX 3HAHUH, CPOPMUPOBAHHOCTH YMEHUN U HABBIKOB, KOMIIETCHIIUH
B paMKax MPOLEAYPbl TEKYHMIEro KOHTPOJIS MO JUCHHUILIMHE (MEXIUCIHUILTHHAPHOMY KYpCY,
npo¢eCCHOHATLHOMY MOJTYJIIO), TPAKTHKE.

AXTUBHBIC M HMHTCPAKTUBHBIC (OPMBI YUYCOHBIX 3aHATUH PEATU3YIOTCS IPEINoIaBaTelieM
corimacHo pabodedl mporpaMMe Y4eOHOW JUCHUIUTHHBI (TPOPECCHOHAIBHOTO MOMYJS) WU
poTrpaMMe MPAKTUKH.

WHTepakTUBHAS JEKIHSI MOKET IMTPOBOAUTHCS B PA3IMYHBIX (hopMax.

Juckyccusi — 370 myOIMuHOe 0OCYKIEHHE WM CBOOOIHBIN BepOanbHbIf 0OMEH 3HAHUSMH,
CYXJICHUSIMH, UICIMHU WIH MHEHHUSMH I10 MOBOY KaKoro-1u0o CIOPHOTO Bompoca, nmpodiiemsl. Ee
CYIICCTBEHHBIMU YEPTaMH SIBJISIOTCS COYCTAHHE B3aMMOOIOJHSIIOIIEIO JUaiora U 00CYKICHUS -
CTIOpa, CTOJIKHOBEHHUE PA3IMYHBIX TOYCK 3PEHUS, TOZULIHA.

Bo3MokHOCTH MeTO/1a TPYIITOBOM JUCKYCCHH:

- YYaCTHUKH JUCKYCCHU C Pa3HBIX CTOPOH MOTYT YBHJAETh IPOOJIEMY, COMOCTABIISS
POTHBOIOJIOHBIC TO3UIIHH;

- YTOYHSIIOTCSl B3aUMHBIE MMO3UIMH, YTO, YMEHBIIAET CONPOTUBICHNUE BOCHPUATHIO HOBOU
nHpopmanuu;

- B TIpoIlecce OTKPHITHIX BBICKA3bIBAHWN YCTPAHAETCS AMOIMOHAIBHAS MPEIB3ATOCTH B
OLIEHKE MO3ULIMU NMaPTHEPOB M TEM CaMbIM HUBEJIUPYIOTCS CKPBIThIE KOH(JIUKTHI;

- BEIpa0aThIBAETCS TPYIIIOBOE PEIICHHE CO CTATyCOM IPYIIIOBOM HOPMBI;

- MOXHO HCIOJb30BaThb MEXaHM3Mbl BO3JOKEHUS U TPUHATHS OTBETCTBEHHOCTH,
YBEIMYMBAasi BKJIFOYEHHOCTh YYAaCTHHKOB JHMCKYCCHH B TOCIEAYIONIYIO PEaTU3aIlii0 TPYIIIOBBIX
peLIeHui;

- YIOBJIETBOPSIETCS TIOTPEOHOCTh YYaCTHUKOB TUCKYCCHH B TPU3HAHUH U YBAKECHHUH, €CIU
OHHU TIPOSIBUJIIM CBOIO KOMIIETEHTHOCTh, M TEM CAMbIM MOBbIIIaeTCsA 3()(HEKTUBHOCTh MX OTIAuu U
3aMHTEPECOBAHHOCTH B PEIICHUH IPYIITOBON 3a1a4H.

OcHoBHbIE QYHKIIMU MPENoaBaTes MpH MPOBEACHUH TUCKYCCUU:

- popMynHpyeT NpodIeMy U TEMY TUCKYCCHH, TaeT UX padodne OnpeIeseHus;

- co3/1aeT HEOOXOMMYI0 MOTHUBALIMIO, TOKA3bIBAET 3HAUUMOCTh MPOOJIEMBI JUIsl Y4aCTHUKOB
JIMICKYCCHH, BBIZICTISIET B HEW HEPEIICHHBIE ¥ MTPOTHBOPEYMBBIE MOMEHTHI, ONIPEICIISET OXKUTaeMBIN
pe3ysbTar;

- co3maet qoOpokenaTeabHyo atMochepy;

- (hopMynHupyeT BMECTE C YHaCTHUKAMHU ITpaBUiIa BEACHHS JUCKYCCHH;

- T0OMBaeTCsl OJJHO3HAYHOTO CEMAaHTHYECKOTO TOHUMAaHHSI TEPMHUHOB U TIOHSITHIA;

- CMOCOOCTBYET MOJ/IEP>KaHUIO BHICOKOTO YPOBHSI aKTUBHOCTH BCEX YYACTHUKOB, CIEAUT 3a
COOJTIOJIEHHEM pEeTJIaMeHTa ¥ TEMBI JUCKYCCHU;

- (uxcupyeT mnpeasoXKEHHble MJAEH Ha IUIaKaTeé WJIM Ha JIOCKe, YTOObl HCKIIIOYHUTH
MOBTOPEHHE U CTUMYJIUPOBATH JIOMOTHUTEIHHBIE BOIIPOCHI;

- y4acTBYET B aHaJM3€ BBICKA3aHHBIX MM, MHEHUH, O3ULIMHI; TOIBOAUT IPOMEKYTOUHBIE
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UTOTH, 4TOOBI U30€KaTh IBIIKEHUS JUCKYCCUU TI0 KPYTY.

- 00001aeT MNpeasioKeHNs, BbICKa3aHHBIE TPYNIONH, W MOJBITOXKHBAET BCE JOCTUTHYTHIC
BBIBOIBI M 3aKJIFOUCHHS;

- CPaBHUBAET IOCTUTHYTHIN Pe3ybTaT C UCXOAHOM LIEIbIO.

[Ipu mpoBeAeHWU AMCKYCCHM MOTYT MCIOJB30BATHCS PA3IUYHBIE OPraHU3alMOHHBIE (POPMBI
3aHATHUI.

Pa30op koHKpeTHBIX cuTyanmii (keiic-merom). Merox KeicoB mpeacTaBisieT cOOOM
U3yYeHUEe, aHAIM3 W MPHUHATHE pEHIeHWM MO0 CUTYyalllHd, KOTOpas BO3HHUKJIA B pe3yJbTaTe
NPOUCIIEANINX COOBITUH, pPEaTbHBIX CUTYallMii WJIM MOXXET BO3HUKHYTH TPH OIPEIEICHHBIX
00CTOSTENHCTBAX B KOHKPETHOM OpraHu3aluu B TOT WJIK UHOW MOMEHT BpEMEHH.

Llenu ucmonb30BaHUs KEMC-METOa:

- pa3BUTHE HABBIKOB aHAJIN3a U KPUTUYECKOTO MBIIIICHUS;

- COCJMHEHNE TEOPUH U IPAKTUKH;

- Ipe/ICTaBlICHUE MPUMEPOB IPUHUMAEMBIX PEIICHUN U UX MOCIEeICTBUML;

- IGMOHCTpAIHs Pa3IMYHbIX TO3ULIUN U TOUEK 3PEHUS;

- ¢opMUpOBaHHME HAaBBIKOB OLIEHKM alIbTEPHATUBHBIX BapUaHTOB B  YCJIOBHSX
HEOIpeeIEHHOCTH.

Meton pa3bopa KOHKPETHBIX CHUTyallMid MOXET OBbITh NpPEICTaBICH TaKUMH CBOUMH
Pa3HOBHIHOCTSIMH KaK PEIICHHE CUTYallMOHHBIX 33/]a4, BHIMOJIHEHNE CUTYallMOHHBIX YIIPaKHEHHH,
Kelic-CTaluu, METOJ] «MHIIUACHTa» U MPOY.

[Ipu pa3paboTke coaepkaHus KEWCOB (KOHKPETHBIX CHUTYaIlMi) CIeIyeT COOJI0IaTh
crenyomue TpeOoBaHus K y4eOHOMY KeHcy:

- Keiic nomxeH onuparbcs Ha 3HAHUS OCHOBHBIX Pa3/eioOB TUCLUIUIMHBI, @ HE KaKUX-TO
YaCTHOCTEH.

- Kelic pgomkeH copepxaTb TEKCTOBBIM MaTepuain (ONMCaHUE) M JApPyrue BUIBI MOJAuu
nHpopmanuu (Tabauibl, rpaduKu, TUarpaMMbl, HJUTFOCTPAIUH | T. 11.).

- Ketic ne gomxen comepxkarh OpsiMoil POPMYIUPOBKH MPOOIIEMBI.

- Keiic gomken ObITh HanucaH MPOGECCHOHATBHBIM SI3BIKOM, HO B HHTEPECHOU JJIsi UTEHUS
dbopwme.

- Keilic gomkeH ObITh OCHOBaH Ha peajbHBIX MaTepuaiax, HO Ha3BaHUS KOMIIAHHM, TOBApOB,
reorpapuuecKkux MeCT U T. M. CBEACHUSI MOTYT ObITh U3MEHEHbI. OO 3TOM JIOJIKHO OBITh CKa3aHO B
CHOCKE K OIMCaHUIo Kekca. 3.6.5. PekomeHnayercs cienyromas CTpykTypa Keiica:

1. Onucanue cuTyanuH.

2. JlononHuTenbHas UHPoOpManus B BUAE (GOPM OTUYETHOCTH, CTATUCTHUECKUX U
AQHAINTUYECKUX Tabnul, TpapuKoB, AWAarpaMM, HCTOPHUYECKHUX CIPAaBOK O KOMIIAHWH, CIHCKa
UCTOYHHUKOB U JH000H Ipyroit nHpopmanuu, KoTopasi Hy>KHa JIJIs aHaIu3a CUTYaIUH.

3. Meroauueckas 3amucka (1-2 ctp.), comepkamias Kak pEeKOMEHAAIUH IS CTYICHTA,
aHaAJTM3UPYIOIIETo Keiic, Tak U Ul MperoiaBaTess, KOTOPbI OpraHu3yeT 00CyXIeHHe Kelica.

4. TlepedueHb BOIPOCOB, KOTOpbIE JIOJDKHBI MOMOYb CTYAEHTaM IOHSATh €ro OCHOBHOE
coJepxaHue, cGhopMyIMpoBaTh MNpoOIeMy M COOTHECTH NpoOjIeMy € COOTBETCTBYIOUIMMHU
pazzenaMy JUCIUIUINHBIL.
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IMPUJIOKEHHUE 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJPKETHOE OBPA30BATEJIBHOE
YYPEXJAEHUE BBICIIEI'O ObPA3OBAHNMA
«YOUMCKUN YHUBEPCUTET HAVKH U TEXHOJIOT Uy
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Ne HaumeHoBaHue pa3nesioB u TeM Koa- Kanennapneie Bupn 3ansaTus Jdomammnee
n/n BO CPOKH U3YyYEeHUs 3a/laHue
4acoB (m1aH)
Paspnesn 1. Teopusi KOMILIEKCHBIX YHCe
TloHATHE KOMIIJICKCHOTO 4YHCIIa M €ro
{ reOMEeTpUUYECKas HHTEPIIPETALINS C 6 1 v
AnreOpanyeckasi, TPUTOHOMETPHICCKAS CHTA0Pb CKIHA UTb KOHCTICKT
2/2 Pemuts 3amaun
U TIOKa3aTeNIbHast (JOPMBI KOMIUIEKCHOTO
YHclia
CUCTBHS HaJl KOMIUICKCHBIMH YHCIIaMH IIpakTraeckoe
2 A A N 2/4 CeHTs0pD p Pemmts 3amaun
B anreOpandeckoit popme 3aHATHE
SUCTBHS HaJl KOMIUICKCHBIMH YHCIIaMH IIpakTraeckoe
3 A A N 2/6 CeHTs0pD p Pemmrs 3amaun
B TPUTOHOMETPHUIECKOH hopme 3aHATHE
JleicTBHs HaJl KOMINUICKCHBIMH YHCIIAMH
N IIpakTryeckoe
4 | B mokasarempHOW (opme. Dopmyna 2/8 CeHTs0pD SaHsTIC Pemmts 3amaun
Ditnepa
5 | YpaBHeHMsI B KOMIUIEKCHBIX YHCIAX 2/10 CeHTs0pb Ypok Pemuts 3anauu
BrluncieHne 3HaueHHMET BBIpaKEHUM C IIpakTHueckoe
6 p 2/12 CeHTs10pb P Pemmts 3amaun
KOMIIJIEKCHBIMM YMCIIaMHU 3aHATHE
Kontpombhas padora Ne 1 [ToBTOpUTH
7 2/14 CeHTs0pb PO IeHHBII
MaTtepuain
Pa3nea 2. OcHOBBI JIHHEHOH aare0phl U YMCJIEHHBIX METO10B
9 Martpurbt 2/16 OKTAOpPD Jlexkumsa Pemuts 3amaun
CHCTBHUS C MaTpULIAMH IIpakTHueckoe
10 A pHt 2/18 Oxts0pb P Pewuts 3amaun
3aHATHE
Onpenenurenu BTOPOTO U TPETHETO Ypok
MOPSIAKOB TSI KBaJApaTHBIX MaTPHI] 2/20 Pemmmts 3amaun
11 | Onpegenurtenu n-ro MOpsAAKa M UX OxTs6pB
CBOMCTBa
13 | Obparnas matpuma.Panr MaTpuIs! OKTs0pD Ypok VYUTh KOHCIIEKT
2/22 Pemuts 3amaun
CucteMbl JNHHEHHBIX anredpanyecKux Ypok
14 | ypaBHenuii. CucremMa m ypaBHeHHH ¢ n | 2/24 OkT6pb Pewnts 3anaun
[IEpEMEHHBIMU
Meton I'aycca pemenns CJIAY IIpakTHueckoe
15 Alayceap 2/26 Hos16pp P Pemuts 3amaun
3aHATHE
KontponsHas padora Ne2 [HoBTOpUTH
16 2/28 Hos16pp PO ICHHBIN
Marepuain
Pasnea 3. OcHoBbl Ju(depeHINATbHOT0 M MHTErPAJBLHOI0 HCYMCIEHUS
IIpousBonHas ¢pyHKIMKU Brrauciaenue
17 P A bynxu 2/30 Hos16pp Jlexuusa Pemuts 3amaun
MIPOU3BOTHBIX BBICHTUX MOPSIKOB
IIpumenenue MIPaBUII
IIpakruueckoe
18 | muddepeHupoBanus Il HAXOKIACHUS 2/32 Hos6pb SaHsTIC Pemmts 3amaun
TIPOU3BOJTHBIX
Uccnenosanne HKIIMM C ITOMOIIBIO TIpakTrueckoe
19 A . (byrxx tm 2/34 Hos6pb P Pemnts 3amaun
TIPOU3BOTHOM 3aHATHE
IIpousBogHas U ee MPHUITOKCHUS IIpakTHueckoe
20 p A p 2/36 Hos6pb p Pewuts 3a1aun
3aHATHE
IIpousBoanHas HKIIMHA  HECKOJIbKHUX IIpakTHueckoe
21 p A bynxu 2/38 JexaOpb p Pewuts 3a1aun
TIePEeMEHHBIX 3aHATHE
ITepBooGpa3zHas. Heonpenenenunrii
22 | uHTerpai Haxoxxnenne 2/40 JexaOpb Ypok PemmTs 3amaun
HEONpPEEJICHHBIX UHTETPAJIOB
OCHOBHEIE METOABI HHTETPHPOBAHUS.
23 A pup 2/42 JexaOpb Ypox Pemuts 3amaun
MeTox noACTaHOBKU
24 | OCHOBHBIE METOJbl HWHTETPUPOBAHMUSL. 2/44 Jexabpb IIpakTryeckoe Pemuts 3a1aun
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Merox HEOIPEICIICHHBIX 3aHATHE
k03¢ HUIIIEHTOB
OnpeneneHublii  WHTErpal H  €ro
25 pex p 2/46 Hexabpb VYpok Pewuth 3a1aun
CBOMCTBa
Brrancnenne OIpeACICHHOTO IIpakTHueckoe
26 pea 2/48 Hexabpb p Pewuts 3a1aun
HHTErpaja 3aHATHE
Kontponsnas padora Ne3 [oBTOpHUTH
27 2/50 Hexabpb NpoMaeHHBIHI
MaTepua
28 | UroroBas koHTpoNsHAs paboTa 2/52 Jlexadpb
Bcero uacos 52
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I ITacnopTt (poHIOB OLIEHOUYHBIX CPEACTB

1. Ob01acTh NpUMeEHeHus!

®onjx oueHouyHbIX cpeactB (OOC) npenHazHavyeH sl TPOBEPKU PE3yJbTaTOB OCBOCHHS
JUCLUIUINHBL «MareMaTuka», BXOJALIEH B COCTaB IPOrpaMMbl IOATOTOBKH CIIELUAIMCTOB
cpenHero 3BeHa 1o crenuaibHocTH 38.02.06 dunancel. O0BEM YacoB HAa ayAUTOPHYIO Harpy3Ky 1O
JUCITUILIMHE 52 Yaca, Ha CaMOCTOSTENbHYIO paboTy 20 yacos.

2. O0beKThI OLCHUBAHUS — Pe3YJIbTATHI 0CBOCHUS M CUMILINHBI

@®OC 103BOJISAET OLEHUTH CIENYIOIINE PE3YIbTaThl OCBOEHUS TUCUUIUIMHBI B COOTBETCTBUU
¢ ®I'OC cnenuansHocT 38.02.06 duHaHCH paboyeil MporpaMMoi JUCITUIUTMHBI «MaTemMaTHuKa:

YMeEHHs:

- pemarthb 331a4u Ha OTHICKAHUE ITPOU3BOJHON CIOXKHOW (PYHKIIUU, TPOU3BOJHBIX BTOPOTO U
BBICIINX MOPSAKOB;

- IPUMEHSTH OCHOBHBIE METO/Ibl MHTETPUPOBAHUS IIPU PEILICHUU 3a7a4;

- NPUMEHATb METOJbl MAaTEMaTHYECKOIO aHajlu3a IpU PELIECHUM 3a1ad IPHUKIAJIHOTO
XapakTepa, B TOM 4ncie NpoQecCuOHANbHON HApPaBICHHOCTH;

3HAHHUSA:

- OCHOBHBIE TIOHATHS U METOJIbl MATEMATHUECKOTO aHAllN3a;

- OCHOBHBIE YHCJICHHBIE METO/Ibl PEILICHUS IPUKIIAHBIX 3a]a4;

BrlmenepeuncieHHble YMEHUS, 3HaHUS HaMpaBlieHbl Ha (OPMHUPOBAHHE Yy OOYUYAIOLIUXCS
CJIEIYIOIINX O0IMX KOMIIeTEeHIHIi:

OK 2. OpraHu3oBbiBaTh COOCTBEHHYIO [ESATEIbHOCTh, BBHIOMpPATh THUIOBBIE METOIBI U
CTHOCOOBI BHITTOJIHEHUS TPO()ECCHOHANIBHBIX 33144, OLIEHUBATh UX 3 (HEKTUBHOCTH M KAYECTBO.

OK 3. [IpuHuMath peueHusl B CTaHJAPTHBIX U HECTAaHAAPTHBIX CUTYAlMsIX M HECTH 32 HHUX
OTBETCTBEHHOCTb.

OK 4. OcymecTBisiTh MOUCK U HCIOJb30BaHHE HH(POPMAIMH, HEOOXOAUMON s
3¢ (}HEeKTHBHOTO BBITIOJHEHUS TPO(ECCUOHATBHBIX 3a1a4, MPo(ecCHOHAILHOTO W JIMYHOCTHOTO
pa3BUTHSL.

OK 5. MHcnonb3oBaTb  MHQOPMAIMOHHO-KOMMYHUKAllMOHHBIE  TEXHOJIOTUH B
npodhecCuoHaNbHOM NeTENbHOCTH.

OK 6. MHcnonb3oBaTb  MHPOPMAIMOHHO-KOMMYHUKAllMOHHBIE  TEXHOJIOTMH B
npodecCHOHATBHOMN 1eATENTbHOCTH.

OK 9. OpueHTHpOBaTHCS B YCIOBUSAX MOCTOSIHHOIO U3MEHEHUS IPaBOBOi 0a3bl.

3 ®opMBbI KOHTPOJISA M OLICHKH Pe3y/IbTATOB OCBOCHUS AN CUHMIIIMHBI

KoHTposb 1 oleHKa pe3ysibTaToB OCBOEHMSI — 3TO BbISBICHHME, U3MEPEHHUE M OLICHUBAHHE
3HaHUHM, yMeHUl U (opMupyromuxcss oO0mUX U MPO(EeCcCHOHAIBHBIX KOMIIETEHIMH B paMmKax
OCBOEHUS JUCLUILIUHBIL.

B coorBerctBuM ¢ y4yeOHBIM MiaHoMm crneuuansHocTd 40.02.01 IlpaBo u opraHuzanus
COIIMAIbLHOTO obecrieuenus, paboueit MPOTPaMMOt IUCIUILINHBI «MareMmatuka
IIPElyCMAaTPUBAETCS TEKYLIUI U IPOMEKYTOUHBIN KOHTPOJIb PE3YIbTATOB OCBOCHUS.

3.1 ®opMbI TeKyl1ero KOHTPOJIS

Texkymuii KOHTPOJb YCHEBAEMOCTU MpPEICTaBIseT OO0 MPOBEPKY YCBOEHHS Y4eOHOTO
MaTepuaia, peryJispHO OCYHIECTBIIEMYIO Ha MPOTSHKEHUU Kypca 00y4eHHUs.

Texkymuii KOHTpPOJb pe3ydbTaTOB OCBOCHMS IUCHMIUIMHBI B COOTBETCTBUU C pabodeit
IPOrpaMMOil U KaJIeHJapHO-TEMATUYECKUM IJIAHOM MPOUCXOAUT MPU HCIOIb30BAHUH CIIETYIOIINX
00s13aTeNIbHBIX (POPM KOHTPOJIS:

- BBINIOJIHEHUE MPAKTUYECKUX pabdoT,

- IPOBEpPKa BHIMOJIHEHUSI CAMOCTOSITEIHHON pabOTHI CTYIEHTOB,

- IPOBEPKA BHITIOJHEHUS] KOHTPOJILHBIX padoT.

Bo Bpems mpoBeneHus y4yeOHBIX 3aHATUH JOMOJHUTENIBHO HCIOJIB3YIOTCS CIEIYIOIINe
(GhOpMBI TEKYIIIETO KOHTPOJIS — YCTHBIN OMPOC, pelIeHne 3a/1ay.

BbinosiHeHHe W 3amMTAa NpakTHYeckux pador. IIpakTnyeckue pabOThl MPOBOIATCS C

19



LENbI0  YCBOGHMSI W 3aKpEIUIEHMs] IPaKTUYECKMX yYMEHUH M 3HaHWM, OBJIaJCHUS
npodecCHOHaNbHBIMU KOMIIETEHIIMSAMU. B Xoze mpakTuueckoi pabOThl CTYIEHTHI MpPUOOpETaroT
YMEHUS, MIPEeyCMOTPEHHbIE paboyeil mporpaMMoil TUCIUIUIMHBI, y4aTcs UCIOIb30BaTh (POPMYIIBL,
U NPUMEHATh Pa3IMYHble METOJMKHU pacyeTa, aHaJU3UPOBATh IOJIYYCHHbIE PE3yJbTaThl U JIE€JaTh
BBIBO/Ibl, OIIMPAsICh HA TEOPETUYECKUE 3HAHUS.
Crucok mpakTUYecKux padorT:
e [IIpaktuueckas pabora Nel «JleiicTBus HaJg KOMIUIEKCHBIMH YHUCIIaMHU B aireOpamyecKon
dbopme»
e [Ilpaktuuyeckas pabora Ne2  «/lefictBus Hax  KOMIUIGKCHBIMH  YHCIaMH B
TPUTOHOMETPUUYECKON hopme»
e [Ilpaktuueckass padora Ne3 «JleiicTBUs HaJ KOMIUIEKCHBIMU YHUCIIaMH B IOKa3aTeIbHOU
dopme. Dopmyna Dimepar
e [Ilpaktuyeckas pabora Ned4 «BpruucieHre 3HAYCHUH BBIPAKEHHH C KOMIUIEKCHBIMU
qUCIaMu»
e [IpakTuueckas padora Ne5 «JleficTBHsI ¢ MaTpuLIaMK»
e [Ipaktuueckas padora Ne 6 «Mertox I"aycca pemenus CJIAY »
e [IlIpaktuueckas pabora Ne7 «lIpumenenue npaBun nuddepeHpoBaHUS ISl HAXOXKACHUS
IIPOU3BOIHBIX»
[TpakTuueckas paborta Ne§ «VccnemoBanue PyHKIMH ¢ TOMOIIBIO IPOU3BOTHOMN»
[TpakTiueckas pabota Ne9 «lIpousBoHas U ee MPUIOKESHUS
[Tpaktuueckas padora Nel0 «IIpon3Boanast pyHKIIMHM HECKONIBKUX MTEPEMEHHBIX)
[Tpaktnueckas pabora Nell — «OcHoBHBIE  METOABI  HMHTErpupoBaHusA.  MeToj
HEoMpeAeNeHHBIX KO3 PHUITUSHTOB)
e [lpaktuueckas pabora Nel2 «BbruncineHue onpeeIeHHOro HHTErpajia»
Conepxanue, JTambl TIPOBEICHHS ¥ KPUTEPUU OICHUBAHHS TPAKTUYECKUX padboT
MPEJICTABICHBI B METOAMYECKHUX YKa3aHUIX 10 MPOBEICHUIO MPAKTUYECKUX PaldoT.
IIpakTnueckas padora Nel
«JleicTBUSA HAl KOMILUIEKCHBIMM YHMCJIaMH B ajiredpanyeckoii popme»

3aoanue 1.

Haiiti KOMIIIEKCHOE YMCIIO Z U3 paBeHcTBa 2+ 31 = z+4+i.

3aoanue 2.

Haiiti nponsBeneHne KOMIUIEKCHBIX YHCEI Z U3 PaBeHCTBA 7, =3+2i n z, =—1—1i.
3aoanue 3.

Haiitu gacTHOE OT /ieNeHusl KOMIJIEKCHOTO YUCa Z; = 5 3i Hauucno z, =2+ gi .

3aoanue 4.
Haiitu i°°.
3aoanue 5.
Brruncnure
1 i3 1 W3
a)|——+—| ; 0)|——+—1| .
2 2 2 2
IIpumepHbIe 3a1aHUA JJIs1 CAMOCTOATEILHOM padoThl Ne 1
«JleiicTBUA HAJl KOMILVIEKCHBIMM YHCJIAMM»
Bapuanr 1.

. Z . .
1. JlaHbl KOMILIEKCHBIC YnCTa Z,, Z,. Haiftu z,£z,, z,-2,, =~ : 7, =15+8i, z, =4-3i.
2
2. IlpencraButh uncino z =3—4i B TPUTOHOMETPUUECKOU Popme.
2
3. Pemnth kBagpatHoe ypaBHenne X —x+1=0.
4. Haiitu neiicTBuTeNbHbIE Yncaa X U y u3 ypasaenus (3+i)x—2(1+4i)y=-2-4i.
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Bapuanm 2
1. Jlanepl KOMIUIEKCHBIE YNCHA Z,, Z,. Hatn 7, +2,, z,-2,, 4. z,=9-3i, z, =1+7i.
2,
2. [IpencraButh 4nucino z =2+ 3i B TPUTOHOMETPUUYECKOU Popme.
3. PemnTh KBagpaTHOE ypaBHeHne 2X° +x+1=0.
4. Haiitu meiicTBuTesbHbIe uncia X U y u3 ypasHeHust (1+20)x—3(1-2i)y=1+i.

IIpakTHyeckasi pabora Ne2
«/lelicTBHS HA/l KOMILUIEKCHBIMHM YUCJIAMH B TPUTOHOMETPHYECKOii (hopme)
3aoanue 1.

Jlano z, = 2(cos 60° +isin 600) M z,= 3(0031200 +isin 1200). BBIMUCIHUTE Z, - 7, .
3aoanue 2.

Jlano z, = 3(cos 30° +isin 300) Mz,= 2(cos 60° +isin 600). Bhiumcnuts L |

ke
3aoanue 3.
Beipaszure sin 49, 1 cos4¢ 4epes sin@ U cos@.
3aoanue 4.
Hano z, = \/E(COS£+iSin Zj uz,= \E(COS£+iSin Zj. Haitnute a) z,-z,; 0) R
3 3 6 6 2,
— Z

B) Z13; r)\/z—l;fu)zl'zz’ e) Z_l

2

3aoanue 5.
Boruucnure: (1+i)°.
IIpakTnyeckas padora Ne3
«JleCTBUSA HAl KOMILIEKCHBIMM YHMCJIAaMH B NOKa3aTeJbHOU popme. PopmyJia
Jitaepa»
3aoanue 1.
[lepeBenute uncna B MOKa3aTeNbHYIO (JOPMY U BHITIOJHUTE YMHOXKEHHE.
Jlano z, = 2(cos 60° +isin 600) M z,= 3(0051200 +isin 1200). BBIMUCIHTE 7, 7, .
3aoanue 2.
[lepeBenute uncna B moka3aTelbHYIO (JOPMY U BHITIOTHUTE JICTICHHUE.
Jlano z, = 3(cos 30° +isin 300) Mz,= 2(cos 60° +isin 600). Bbrancints L.
2
3aoanue 3.
[lepeBenute uncna B MOKa3aTeIbHYIO (JOPMY U BBITIOJHUTE JIEICHHUE.
z = 2 — 2i, n = 6. HaiiTu Bce 3HaueHusz".

IIpakTyeckas padora Ned
Boiuncienue 3HaueHMi BbIPAasKeHUH ¢ KOMIIJIEKCHBIMH YHCJIAMID)

3aoanue 1.

Hanbl uncna z, =2+3i u z, =1-2i. Haiinute uncna: a) z, +2z,; 0) 2, —2,; B) Z,-2,5 1)

3aoanue 2.
Hano: z=2+1i.Haiigure z",ecmu n=2,3, 4.
3aoanue 3.
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Haiinure xu yu3 ypaBHeHuUs (1 + 2i)x + (3 — Si)y =1-3i.x,yeR.

3aoanue 4.

Haiigure KOMIUIEKCHO-CONPSDKCHHBIC YHCa JUIS CICAYIOIIUX YHCEN W IMOCTPONTE UX Ha

KOMILJIEKCHOM INIOCKOCTH:

a) z=3-2i; 0) z=-2—1i; B) z=5i; rz=i; n)z==6.

3aoanue 5.

Brrancnure
a)(z—zi)(3+4i)—6i

i+1

L 2+20)(6-i)+1
> 7 (2i+1)3

IIpakTnyeckas padora NeS
«JledicTBUS C MATPHLIAMID)

3aoanue 1.
-1 01
0 2
Boruucnuth npoussenenue Mmatpuil AB, riae A = 31 0 ;B=|5 1 4
-2 01
3aoanue 2.
2 11
Hatitu npoussenenus marpuiy AB u BA, e A = 0 3 2 :B=|1
-1 1

3aoanue 3.

. s 1 2
Haiitn A°, rne A= .
3 4
3aoanue 4.
5 2 4
BerancnuTh 3HaueHne MHOTOWIeHa f(x)=2x" —5x+3 or maTpunbl A = L o)
3aoanue 5.

1 2 3
Haiitu matpurry C = A" =3B, re A:(O 1 2); B=

S W O

1

6 |.
3
3aoanue 6.

1 -2
Haiitu matpuiy A" u ee cnen: A= [3 4J cn=3.

IIpumepHbIe 3a1aHUA 1JIS1 CAMOCTOATEIBHOM padoThl Ne 2
«Onepanum HaA MaTPULAMU»

Bapmuanr 1.
1. Haittu matpunty C =—2A+3B.
1 -2 0 0 2 1
3 2 1 -2
a) A= ; B= . 0 A=|3 2 -1 B=|1 0 O
1 -4 0 3
0o 1 2 1 0 -1

2. Boranenuts Matpuny D =(A-B) +C? u Haiitu ee cren.
31

1 2 3 1 4
A= ; B=[2 0] C= .
3 0 5 0 3
0 1



3. Haiitu 3Hauenne Mmaorowiena f(X) ot Marpuisl A:

5 3 -1
fx)=x"-2x+1; A= .
1 2
4. Bossemute MaTpully A u3 3amaHus 3 B KyO, U Hali{UTe OMpEIENIUTEeNb pe3yabTaTa, T.¢.

472

Bapuanr 2.
1. Haiitu matpuny C =—2A+3B.
1 2 1 1
-2 1 1 -4 0 0
a) A= ; B= . 0 A=|1 -2 0} B={0 0 2
30 2 3
3 2 -1 -1 0 -1

2. Beruucauth Matpuily D = (A . B)T + C? W HaliTH ee cies.
1 2

-1 0 2 2 -1
A= ; B=|3 0} C= .
2 1 1 1 0
0 1
3.Haiitu 3nauenue Maorowiena f(X) or MaTpuusl A:

-1
4.Bo3Benute matpuily A u3 3amanusi 3 B KyO, U HaAWAUTE OMpPENEIUTENb Pe3yJsbTara, T.e.
ESE:

5 1 3
f(x)=x +4x+4;A:(2 J

IIpuMepHbIe 3a1aHUs 1JISI CAMOCTOSITEIbHOM padoThl Ne 3
«BblunciieHue onpeaeTuTesiein»

Bapuanr 1.
1. Berunciuth nipousBeaenue Matpuil A u B. Halitu onpeaenurens npou3BeieHUs.
2 0
120
A= ; B=|1 2
512
31
2. BeiuncnuTh onpeeauTeNnt TPETHEro NopsaKa:
-1 4 3
0O 3 -2
8 -1 5
3. BeIuucanTh onpenenuTenb Y4eTBEPTOro MOPsIKa:
1 -2 4 1
2 3 4 1
2 -4 0 2
-1 1 2 3
Bapuanr 2.
1. Beruucauts nmpousBenenue matpuil A u B. Haiitu onpenenutens npon3BeneHus.
1 2
512
A= ; B=|5 1
031
0 3

2. BBIYUCIUTD ONPEAETUTENN TPETHETO MOPSIAKA:
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2 -1 3

1 -2 0

-5 3 1
3. BeIuuCINTh ONpeaenuTeNlb YETBEPTOrO MOPSAIKA:
1 2 3 4
-2 3 0 1
3 4 -1 2
-1 1 2 3

IIpakTHyeckast padbota Ne6
«Meton I'aycca pemenust CJIAY »

3aoanue 1.

Pemnts cucremy merogom I'aycca
3x; —xp +x3 =12
S5xp+xp +2x3 =3
Xj+xy +2x3 =3

3aoanue 2.
Pemnts cucremy meronom I'aycca

2x—-y+z=4
x+3y—z=7
3x—y+4z=12

3aoanue 3.
Pewmnth cuctemy merogom ["aycca

2x+3y—-4z=3
3x—4y+2z=-5
2x+7y—-5z=13
IIpumepHbIe 3aJaHus /151 CAMOCTOATEIbHOI padoThl Ne 4
«Pemenune CJIAY»
Bapmuanr 1
1. Pemuth cucreMy JIMHEWHBIX anredpandeckux ypaBHeHui (CJIAY):
a) metogoM Kpamepa;0) MeTo10M 00paTHON MaTpHIIb;
B) MetonoM ["aycca
3x, +2x, +x;=-8
2x,+3x, +x;, =-3
2x, 4+ x, +3x; =—1
Bapmuanr 2
1. Pemmth cuctemy nuHeHHbIX anreOpandeckux ypaBaHenuil (CJIAY):
a) metogoM Kpamepa;0) MeTo10M 00paTHON MaTpHIIb;
B) MetozoM ["aycca
2x,—3x, —x;=—6
3x, +4x, +3x,=-5

X+ X+ x;=-2
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IIpakTnueckas padora Ne7
«IIpumeHnenue npaBui 1u¢epeHIUPOBAHUSA I HAX0KIEHUS MPOU3BOIHBIX)
3aoanue 1.
Haiitu npon3BoHbIe PYHKITHI:

3
a) y=x"-VYx’; 6) y= 2_I_I;B)y:e‘“‘; r) y=+/142x
X
3aoanue 2.
Haritu npon3Boanyto GyHKIUU y = f(x) ¥ BBIYUCIUTH €€ 3HAUYCHUE B TOYKE X =1
12
a) y=x> -(‘{/;Jrl); 0) y:15-(x4 —1); B) y=—F——.
x +x+1

3aoanue 3.
Haiitu npon3BoHbIe PyHKITHI:

‘-1 x -1
a) y=Kx+5)7°; 6) y=22 ; B) y= .
) y=KRx+5) )y \/XQH )y T

3aoanue 4.
Haiiti npon3BoaHbIe PYHKIIMIA:

a) }’=\/M+1n(\/;+l); 0) y=(xz_lJ ; B) y=x’sin(cos x).

x*+1
3aoanue 5.
HatiTi mpon3BoAHBIE BTOPOTO MOPSIKA (DYHKITUH:
a) y=x"—4x> +5x—1; 6) y=sin’3x; B) y=xmn(x+1).

IIpumepHbIe 3a1aHUA I CAMOCTOATEIbHOH padoThl NeS
«Bblunc/ieHue MPOU3BOIHBIX)
Bapuanm 1.
1. Haiitu mpou3BogHbIC QYHKITUI:

a) y=5x"-3x+2; 0) y=— 1;B)yze“; r) y=+2-3x
x’ -
2. Haiitu npousBoHble QYHKIUHN, UCTIONB3Ys TeOpeMbl TuhdepeHIIPOBAHUS:
3x
2
a) y=x"-In3x; 0) y= .
)y ) Y=

3. Bbraucnurs:
a) y=cos3x+2sin’x; 0) y=5"+log, x.
4. Haiitu TpeTbio nponsBoanyro Gyakiuit ( y" — ?):
a) y=sin2x; 6) y=e**

Bapuanm 2.
1. Haiitu npou3BoHbIE PYHKITUN:

a) y=3x"+5x—1; 6) y= 2+1;B)yze"”; r) y=+14+7x
X
2. HaiiTi mpou3BoiHbIC (HYHKIIHIA, HCTIONB3YsI TeopeMbl U HepeHINPOBaAHHS:
3 2x
a) y=x-n2x; 0) y=——.
x +1
3. Brbruucnurs:
a) y=sin 2x—3cos’ x; 0) y=2"+log, x.

4. Haiitu TpeTbio pou3Boanyto Gynkmuit (Y —?):
a) y=cos3x; 6) y=e"
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IIpakTnueckas padora Ne§
«HUccenenoBanue pyHKUIMHA C MOMOIIbIO IPOU3BOTHOIN»

HccnenoBaTh PyHKIHIO C TOMOIIBIO TPOU3BOIHOM
C4ax? -2
x=3
1. Haiimem oGnacte onpeneneHust GpyHKInU. Tak kak QyHKIUS IPEACTaBIIET COOOH ApoOh, a

KaK, U3BECTHO Ha HOJIb JICJUTh HEJb35, TO 3HAMEHATEb HE I0JDKEH paBHATHCS ().
Takum 06pa3om, X HE paBeH 3.

Ob6nacTh ornpenenecHus D(y) = (— oo;3)u(3;+oo),
2. HaiineM Touku nepecedeHus rpapuka GyHKIUHN ¢ OCIMHU KOOPIUHAT.

C ocwto Oy mpu atoM x=0, Torma y=2/3.Takum o6pazom, (0;2/3) — Touyka mepecedeHus ¢
ocsio Oy.

y

C ocbro Ox npu 3toMm y=0, Tornra ——— =0, oTkyga x=t—=== . CaMocTOSITETBHO

x-3 \/5
BBINUUIINTE JIBE TOUYKH NepecedeHus ¢ ocbro OX.
3. Haiitu nmpomexxyTku Bo3pacTaHus/yObIBaHUS (PYHKINHU, SKCTpEMyMbl GyHKIMHU. [t 3TOTO
BBIYUCIIUM IIPOU3BOIHYIO

4x> -2 12
2

| 4x?_24x+2 ,
=5 Pemrass ypaBHenme y'=0, HaxoguM TOYKH IOJO3PUTEIHHBIE Ha
(x-3)
3KCTpeMyM _T . HOHB3y5ICB Pa3JIOKCHUEM KBAAPATHOI'O TPCXUICHA MOXKHO 3alluCaTb

4(x_6—\/ﬁJ(x_6+\/ﬁ

2 2 j 4(x—x1Xx—x2)
y = = .
(x—3)* (x—3)*
CnemaeMm cnepyromuii pucyHOK. Ha pHCyHKE OTMETHM TOYKH IMOJO3pUTENbHBIE Ha
OKCTPEMYM, BBIKOJIEM TOUYKH, HE BOIIEANIMe B 001acTh ompeneneHuss pynkmuu. OOparute

BHUMaHHE, 9TO X 1<x2.

v T - ”

y(x)/:(\; \XI2 / 1

Taxum o6pa3oM, (pyHKIMS BO3pacTaeT Ha IPOMEKYTKAX [— o0;

614 6++14
yOBbIBaeT Ha MPOMEKYTKaX Y 3|3 — |
DKCTpEMYyMBI

max(y)= y{#j u min (y)= y(%}

3HavyeHus QyHKIUN BEIYUCIUTH CAMOCTOSATENBHO.
4. HallTu mpoMeXyTKH BBITYKJIOCTH/BOTHYTOCTH Tpaduka (yHKIHMH, TOYKW neperuda. s

6—@] (6+\/ﬁ_ J
u 4o |, a
2 2

4 )
3TOr0 BBIUMCIMM Y W TIpUpaBHAEM K Hymo. HaiineHHble TOUkM — TOUkM meperuda
rpadpuka ¢yakmuu. Ilpu f">0 ¢ynkuus Beimmykma BHuM3( wim BorHyta). [lpm f" <0
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(GyHKLUS BBITYKJIa BBEPX.

Beruncienus mpoBecTH caMOCTOSITENBHO.
5. Toctpoum cxematnyHo rpaduk GyHKIHH

[TocTpoenne mpoBectn camoctosiTenbHo. CHavanda MPOBEAEM BEPTUKAIBHYIO AaCHMIITOTY
X=3 NYHKTHPHOW JHHHUEH. 3aTeM OTMETUM TOUYKHM NEpeceueHHsi C OCSAMH KOOpPIUHAT,
9KCTpeMyMbl (QYHKIMM W TOYKH THeperuba. Jlamee mnocnenoBaTenbHO IUIABHOM JIHMHUEH
COCIMHSEM BCE TOYKM B HANpaBICHUU CJE€Ba - HANpaBo. Temepb MOXXKHO NPOBEPUTH
HNOCTPOEHHBIM rpaduk (QYHKIMH C YY4€TOM TIPOMEKYTKOB  BO3pacTaHWs/yObIBaHMS,
BBIMTYKJIOCTH/BOTHYTOCTH Ipaduka (yHKITHH.

1. Haiitu o6nacte onpeneneHus GyHKIHHA
2. Haiitu Touku nepeceueHus rpaduka GyHKIUU C OCSIMU KOOPAUHAT
3. Haiitu npomexxyTku Bo3pacTanus/yObIBaHUS (QYHKIIHH, SKCTPEMYMBI (D yHKIIUU
4. HaiiTu npoMexXyTKH BBIITYKJIOCTH/BOTHYTOCTH rpaduka (yHKIMH, TOUKH nepernda
5. Toctpouts cxemMaTu4HbIi rpaduk GyHKIHNA
1 BapuaHt 4 BapuaHT

fx)=2x"-3x"—12x f(x)=x=3x"-9x
2 BapHaHT 5 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 BapuaHT

f(x)=2x"+3x"—T2x f)=x"+3x-9x
8 BapuaHT 13 Bapuant

f(0)=2x"—15x" + 24x f(x)=2x"+3x" =36
9 BapuaHT 14 BapuaHt

f(0)=x"+3x" - 24x f(x0)=2x"+9x" +12x

10 BapuanT 15 BapuaHnT

f(x)=2x"+15x" +36x F(x)=2x"+3x" —12x
11 BapuaHT

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

IIpakTnueckas padora Ne9

«IIpon3BoaHasi M ee NPUITOKEHU»

[pumep 1. Temo ABIKETCS MPAMOTHHERHO MO 3a7aHHOMY 3aK0HY S () =31 +21° +5.

a. HaiiTu MTHOBEHHYIO CKOPOCTB T€Jla B MOMEHT BPEMEHH £, =1 cexyHny.

b. Haiitn yckopeHue Tea B MOMEHT BPEMEHH f, = 2 CEeKyHJBbI.

c. Haiitu, yepe3 CKOIBbKO CEKYH]I OT Hayajla OTCUeTa MFTHOBEHHAsl CKOPOCTh Telsia Oy/ieT paBHa

v, =44wm/c.

d. HaI/ITI/I, 9epe3 CKOJIBKO CCKYH OT Ha4ajla OTCUCTAa YCKOPCHUEC TCJla 6y,Z[CT paBHO ao .




Pemenue:
a) [Jlng HaxoXIoeHusT CKOPOCTHM BBIYMCIUMM TPOU3BOAHYIO IEPBOr0  MOPSIKA

W(t)=8'(r)=9¢* + 4t . Torna mraoBennas ckopocts uepes 1 cexynny v(1)=13m/c.
b) s HaXOXKJICHUS YCKOPEHUS BBIUUCIIUM BTOPYIO HPOU3BOIHYIO
alt)=v(r)=5"(t)=(s '(t))’ = (9t2 + 4t) =18t +4. Torna uepe3 2 CeKyH/Ibl YCKOPCHUE
oyner a(2)=40m/c’.
c) Jlns ompeneneHus BpEMEHH, [0 UCTEYEHMU KOTOPOrO CKOPOCTh Tena OyleT paBHa
44m/c neoGXxommmo peuTh ypaBuenne v(t) = 9¢” + 4t = 44 . Tlomydaem t=2 CeKyHIbL.

d) s ompeneneHusi BpeMEHH, 110 UCTEYEHUH KOTOPOT'O YCKOpeHHe Tena OyIeT paBHO
22Mm/c” HEOOXOIMMO PELINTh yPABHEHHE a(t) =18t +4=22. Ocraercs HaliTH t.

[Tpumep 2. CoctaBuTh ypaBHEHHE KacaTedbHOW K rpaduky QyHkKimum f (x)z zx_i B TOYKE
X+
(1;1).
Pewenue:

[To ycnoButo 3agauu xp=1 u f{xg)=fp=1. YpaBHEHUE KacaTeIbHOW UMEET BHU/]I
y= f(xo)—i-f(xo)(x—xo).
Takum 00pa3om, OCTaeTCsl HAUTH
, 8
U
r()=05
Torna ypaBHeHUe KacaTelbHON MPUMET BUJ
y=1+0,5(x-1)
YMHOUM PaBeHCTBO Ha 2
2y =2+x—1, oTkyna noxyuum 2y=x+1.

3adanue 1.
2

X
Z[aHa KpuBas y = ?—x . CocTaBuUTH YpaBHCHHUA KACATCJIIbHBIX! a) B TOYKaX IEPECCUCHUA

KpuBoil ¢ mpsimoit 3x+2y—4=0; 0) nmapauleJbHOM M NEpHEeHAUKYISIPHONH STOM MpsMOil; B)
MPOXOJISIINX Yepe3 TOUKy (2;-5).
3aoanue 2.

1
Haiiti mpousBoauHyo QyHKIMH Y = Ex—l . 3HaYeHMs MPOU3BOJIHOM B HAICHHBIX TOUYKaX

V(2)=0. y(-4)=-3.

3aoanue 3.

Teno, BBIIyIIEHHOE BEPTUKAILHO BBEPX, JIBMKETCA 10 3aKOoHY s(f)=4+8f—5t°, rae
BbICOTa §(1) U3MEPSIETCS B METPax, a Bpems ¢ — B ceKyHaax. HaliTu: a) ckopocTh Tesla B HaualbHBIN
MOMEHT; 0) CKOpPOCTh Tella B MOMEHT CONPHKOCHOBEHHWS C 3€MJICH; B) HAWOONBIIYIO BBICOTY
oJbeMa Tena.

3aoanue 4.

Teno aBUkeETCS TPSAMOJIMHENMHO MO 3aKOHY §(f) . OnpenenuTb CKOPOCTh U YCKOPEHUE Tela B

2t+1
yKa3aHHBII MOMEHT BpeMeHH f,: a) s(t)=t> —2t—t; t, =2;6) s(t) = 3 t,=1.
+

3aoanue 5.
Teno, GpomIeHHOE BEPTHKANBHO BBEpX, JBIKETCA MO 3aKoHYy: h(t) =9t—2t>. Haiitn
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HAYaJIbHYIO CKOPOCTh U YCKOPEHHUE Tena (f, = 2) U MaKCUMAJIbHYIO BBICOTY IIOJbEMA, IIPU KOTOPOH

ckopocTh v(t) =0.

IIpakTnyeckas padora Nel0
«IIpon3BoaHas GyHKIMHM HECKOJIbKHUX NepeMEeHHbIX»
Haiitu pOU3BOAHBIC Zy, Zy), Zxx, Zxy, Zyy:

1 BapuanT 2 BapuaHT
1.z =x%+ 3y3 + 6xy + 8xy? 1.z = x% + 5xy? — 4xy + 8xy?
2.z = 2x3 — 3xy + 6y* + 8x 2.z =x°+ 8x%y + 6y% + 8x

3BapuaHTt 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 3a1aHUA JJIS1 CAMOCTOATEJIBLHOM padoThl Ne6
«BbIunciIeHne HeonpeaeIeHHbIX HHTErPaJioB)

Bapuanm 1.
HaiiTu uHTErpasibl:
dx 3[ 2, . dx 2x+1
N EE 6) [Vxdx: mj;a r) [3*dx

HaiiTi MHTErpaibl METOIOM 3aMEHbI IIEPEMEHHOM:
dx
a) .[2\/2 +xdx; 0) J.—; B) '[e_3x+5dx.
2x—1

Haiitu mHTErpabl, UCIIOIB3YS METO HHTETPUPOBAHUS 10 YACTSIM:
a) Ier_3xdx; 0) Ilen xdx.
Bapuanm 2.

Haittu nuaterpansi:
dx 2x-1
B [ r) [5%dx

dx
a) [ 0 [Vxdx pe
2 X
S5x 2
Haiitn nHTErpasibl METOI0M 3aMEHBI IEPEMEHHOM:

a) Imdx; 0) stdi4; B) Iesx+3dx.

HaiiTi uHTerpasibl, HCIOIb3Ys METO HHTETPUPOBAHUS [0 YACTSIM:
a) Ixesxdx; 0) I4x1n xdx.

IIpakTnyeckas padora Nell
«OcHOBHbIE METO/IbI HHTErpUpPoBaHusi. MeTo/1 HeonpeaeTeHHbIX
K03 PUUHEHTOB)

[Tpumep. Beruucnum onpeneseHHblil HHTErpail METO10M HEeolpeieIeHHbIX K03 PUIIMEHTOB
2

J‘ dx
' X+ x
[ToxpHTETpabHOE BHIPAKEHUE UMEET BH/I

1
x4 x
3HaMeHaTe b IPOOH MOXKHO Pa3IOKUTh HA MHOKHTEITH
X 4x= x(x + 1)

Torma MNOABIHTCIPAJIBHOC BBIPAXKCHUC MOKHO MNPCACTABUTL B BHUAC CYMMBI IBYX HPOCTBIX

npoOei



1 A B
2 =t
x+x  x x+1
rae A u B - HeusBecTHbBIE KOO DUITHMCHTHI.
Haiinem ux, [uist 3T0 CyMMY IPOCTBIX Apo0ei mpuBeaeM K 001ieMy 3HaMEeHaTEeIo
1 A(x+1)+Bx
X+ x x(x + 1)
Tak xak 3HAMeHATeIH IPOOEH OJMHAKOBBIC, TO U YUCITUTEIH JTOJDKHBI OBITh PABHBI, TO €CTh
A(x+1)+Bx=1
[Tonoxum x= -1, 4T0OBI IPUPABHATH K HYJIIO CKOOKY YMHOKaeMy0 Ha A,Tora
-B=1, otkyna B=-1.
[Tonoxum x=0, Torna npomnajer cnaraemoe ¢ B, otkyga A=1.

3Ha4YUT
L S
Hx x x+1
Torna
2
1 4
j ~[Ldx- —dx —ln\x+1H =2In2-n3=I">
XHx Tx 1 x+l 1 3
2 3 2 2 2
2
I J. ——dx I 5 al dx .[—2 al dx
X7 +Tx+12 > x” —1 v X —x—6 X +x=2
3anaHus:
1 BapuaHt 2 BapuaHT
1 1
X
——dx dx
;[x2+5x+4 £x2—4
3 BapuaHT 4 BapuaHT
j- dx j~ xdx
' X7+ dx x°+4x+3
IIpakTnuyeckas padora Nel2
«Bblunc/ieHUe onpeieIeHHOT0 MHTErpasia»
3aoanue 1.

1 2
HaiiTi MHTErpassl: a) J.xzdx; 0) J. 2> dx.
0 1
3aoanue 2.

Beruncauts: a) jx(2 - xz)sdx ; 0) jln x(l + x)dx .
0 0

3aoanue 3.
2 4 2 5 1
3x"=5x"+7 xdx
Haiitu unterpansl: a) | —————dx; 0 :B) [V1-x*dx.
P ) '! X ) '([\/1+3x ) ;[
3aoanue 4.

HaiiTi niomans Gurypsl, orpaHU4eHHON JIMHUSAMU X =4y , x=0, y=4.
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3aoanue 5.
HaiiTu miomaas GUrypsl, orpaHUYeHHON TMHUAMU y =—x", y=x—2, y=0.

IIpoBepka BbINOJHEHMSI CAMOCTOATEJbHOH paldorbl. CamocTosdTenbHas paboTa
HaIpaBlieHa Ha CAMOCTOSITENIbHOE OCBOCHHE M 3aKperuieHue OOYYaIoIIUMUCS MPAKTHUYECKUX
YMEHUH 1 3HaHUH, OBJIaZieHne MPo(ecCHOHATBHBIMU KOMIIETCHIIUSAMHU.

CamocTosTenpHasi MOATOTOBKA O0yYaOUMXCs MO JUCHUIUIMHE MperoaraeT cieayromme
BUBI U (DOPMBI PaOOTHI:

e (CucremaTtnueckas nMpopadboTka KOHCIEKTOB 3aHATHI, yueOHOM JTUTepaTyphl.
e DBBINTOJIHEHUE PACYETHBIX 3a1aHUM.
e Pabora co CipaBOYHOU JIUTEPATYPOH.
Cnucok 3a1a4 1JIs1 CAMOCTOSAATEJIBLHOI0 PelleHHs
1. laner uncna z, =2+43i n z, =1-2i. Haiinure uncna: a) z; +2z,;0) z, — 2,.
2. HaiiTi cymMMy M pa3HOCTb KOMIUIEKCHBIX uucen g, =3+2i u 7, =—1—i.

3. Haiitm mpousseneHHe M 4YaCTHOE KOMIUIEKCHBIX YHUCEN Z U3 PaBEHCTBA 7, =3+2i H

2, =—1-i.
4. Jlanbl uncna z, =2+3i u z, =1-2i. Haligure uncna: a) z,-z,; 0) 4,
)
5. Bemomnaute nevictust: a) (2 + 3i)(3 — 2i), 0) %, B) g + 2—2

6. Haiinure X, y € R, ecim a) (x — 3iy) + (2y + 3ix) = 1 — 2i,
0)5x —2y + (x +y)i =4+ 5i,8) (x — 2iy) + (y + 2ix) = 2 — 3i.
7. Beimonuure aeiictaus: a) i® + 120 + 130 +i36 +i%%, 6) (i + it +i21) (i3 + i*? +i51)

3 2 -3 -2
8. Haiinure cymmy matpuy A=|-1 O(u B=| 1 0
1 1 -1 -1
3 4 5
9. Ilyctp A :G (2) _31], B=|6 0 -2|.Haitgure npousBenenuss AB u BA (ecnu 310
7 1 8

BO3MOYKHO).

1 23
10. Tpancnonupyiite matpuny A = (4 5 6)

2 4
11. BoraucnuTs 3HaueHne MEOTOWIeHa f(X) =2x" —5x+3 oT Marpurpl A = (1 j .

0
0 1
, 1 23

12. Haiiti matpuity C=A" =3B ,rne A= 01 2 :B=|5 6.

0 3
1 -2

13. Haiitu matpuny A" u ee cien: A= 3 —4 cn=3.

14. BBIYUCIHUTD ONPEICTUTENH TPETHETO MOPSIIKa:

-1 4 3

0 3 -2

8§ -1 5

15. Beruncnuthb OIMPEACIIUTECIIb UCTBEPTOTO MMOPAIKA:
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-2 4 1
2 3 41
2 -4 0 2
-1 1 2 3
16. Beruncinuth onpeaeuTesu TPEThEro nopsika:
2 -1 3
1 -2 0
-5 3 1
17. BBIYMCIHUTD ONPEACIUTENb YETBEPTOTO MOPSIIKA:
1 2 3 4
-2 3 0 1
3 4 -1 2
-1 1 2 3

18. Pemuts cucremy nuHeitHbIX anredpandeckux ypaBHeHuil (CJIAY):
a) METOJIOM OOPaTHOM MaTPHIIBI

3x,+2x, +x;=-8
2x, +3x, +x,=-3
2x, +x, +3x,=-1

19. Pemuth cucremy nuHeiHbIX anrebpandeckux ypaBHeHuil (CJIAY):
a) METOJIOM OOPaTHOM MaTPHIIBI

2x,=3x,—x;,=-6
3x, +4x, +3x;,=-5
X+ X+ x,=-2
20. Pemmts cucremy MmeronoMm [aycca, MarpuyHbIM CIIOCOOOM M HCHONB3YSl IPaBHIIO
Kpamepa.
3x) —xp +x3 =12
S5xp+xy +2x3 =3
X1+xy +2x3 =3
21. Pemmts cucremy MeronoMm ['aycca, MaTpuuHBIM CIIOCOOOM M MCHOJIb3Ys IPaBUIIO
Kpamepa.

2x—-y+z=4
x+3y—z=7
3x—y+4z=12

22. Pemuth cucremy Meronom [aycca, MaTpHuHBIM CHOCOOOM M HUCHOINB3YS MPABUIIO
Kpamepa.

2x+3y—-4z=3
3x—4y+2z=-5
2x+7y-5z=13

23. Pemuth cucteMy JIMHEWHBIX anredpandeckux ypaBHeHui (CJIAY):
a) meronoM Kpamepa; 6) meronom ["aycca
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3x,+2x, +x;=-8

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

2x, +x, +3x; =1
24. PemuTh cucTEMY JIMHEHHBIX anreOpandeckux ypaHeHui (CJIAY):
a) metogoMm Kpamepa;0) merogom 'aycca

2x,=3x,—x;,=-06

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

X+ X+ x;=-2

25. Haiitu npon3BOgHBIC 3a1aHHBIX (YHKIIUHA
2

2
a) y=4x" +3Jx - 6) y=sinx-e"; B) y=—; 1) y:sin(x2+3);
x

COS X
H) y:(x2+ex)10; e) y:xz‘esinx.
26. Haiiti mpon3BOIHYIO GYHKIMKH Yy = f (X) M BBIYHCIUTH €€ 3HAYCHUE B TOUKE x =1
12
a) y=x-Wx+1); 6) y=15-x*-1); B) y=—5—"—.
)y ( ) )y ( ) )y x*+x+1
27. Haiiti npousBoanyro GpyHkiuu f(x) =10 —-4x+4cosx—3sin x.

28. Haiiti nponsBoanyro GyHkiun y =10cos x +5sin x B TOUke X, = %

29. Haiitu ipou3BOIHBIC (DYHKITUH:

a) y:\/1n+1+1n(\/;+1); 6) y:(xz_l] ;  B) y=x"sin(cosx).

x*+1
30. Haiitu mpou3BOHBIE BTOPOTO MOPSAKA (PYHKIIHIA:
a) y=x"—4x>+5x—1;  6) y=sin’3x; B) y=xIn(x+1).
31. Haiitu unTerpassl

a) I(8x7 +6x° —3x° +4)ix. 0) I(% —% +1 dx. B) j(tgx . ctgx)dx.
x Alx

X +2 dx dx
r)j . dx., 11)'[(2x+3cosx}lx. e)jx2+4. )K)IS—xZ'
dx Yx +4/x -Vx
3) . ) | (x+2)\x* —3 dx. K) | ——dx.
[ S T Y e
32. Haiitu uHTerpansl: a) I@ 0) J.23de' B) IL r) J‘L ) J.L
' I3 T -1 A 4257 o

2 4 2 5 1
- d
33. Haiitu unTerpansl: a) J.3xs—x+7dx; 0) J. Al ; B) I\/l—xzdx.
0 -1

| X

t xdx 1 dx
34. BpIunCINUTD ONPEEIICHHBIE NHTETPAJIBL: a) j—; 0) IZ—
1+ 3x 0 X +4x+5
35. Beraucnuth miomaab Gurypsl, OrpaHUICHHOM JTUHUSAMH Y = xX*+1,x=2,y=0, x=0
IIpoBepka BbINOJHEeHHS] KOHTPOJBLHBIX pador. KouTponbHas pabora mpoBoAMTCA C
LEJIbI0 KOHTPOJIS YCBOCHHBIX YMEHUH M 3HAHMH M MOCJEIYIOLIero aHajiu3a TUIMYHBIX OIIHOOK U
3aTpyJHEHUM o0ydJaromuxcs B KOHIE M3y4eHHs TeMbl wiu paszjaena. CoriacHo KajleHJapHO-
TEMaTUYECKOMY IUIaHY OUCLMIUIMHBI NPEAYCMOTPEHO IPOBEACHUE CIEAYIOIINUX KOHTPOJIBHBIX
pabor:
e Konrponbnas padora Nel o pazaeny «Teopusi KOMIUIEKCHBIX YHCEID»
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e Konrponbnas padora Ne2 no pazaeny «OCHOBBI TUHEHHOM anredopb»
e KontponwsHas padora Ne3 mo pazneny «OcHoBBI nuddepeHITMaTbHOTO ¥ HHTETPAIIBHOTO
UCUHCITICHUS»
KonTpoJsbnas padora Nel
Bapuant 1
1. laHbI KOMIUICKCHBIC YHCIA 7, Z,. Halith z,+2,, 2,—2,, 21°Zy» 2/2, ¢ 2, =2+3i,
2, =1-2i.
2. [IpencraButh 4ncino z =1+i B TPUTOHOMETPHUUYECKOHN Popme.
3. JlaHbl KOMIIJIEKCHBIE UUCHa Z,, Z,. Haitm  z,-z,, z,/z,:

Z, zﬁ(cosﬁﬂ'sinzj, Z, =\/§(cos£+isin Ej.
3 3 6 6

4. Berumcaute B TpuronoMerpuueckoit popme (1+4)°.

Bapuanm 2
1. JlaHbl KOMIUIEKCHBIC YHCHA Z,, Z,. HAWTH Z, +Z,, Z,— 2> Z;'Zys Z21/Z °
2, =9-3i, z, =1+T7i.

3 1, .
2. [IpencraBuTh 4HCIO 7 = > + 51 B TPUTOHOMETPHUYECKOH Popme.

3. JlaHbl KOMILIEKCHBIE UUCHa Z,, Z,. Halitn z,-z,, z,/z,:

Z, =\/5(cos£+isin£), 2, =\/§(cos£+isinzj.
3 3 6 6

. 3 1.
4. BeruuciuTe B TPUTOHOMETPUYECKOH Gopme 74—51 .

KonTpoJsbnas paGora Ne2
BapuanTt 1

1. Beruncimte Matpunyy D=A-B+2C" | rie

(3 2] (1 —2] [o 1j
a) A= , B= , C= ;
1 1 -1 3 1 0

13
1-25 4 1
0) A= , B=]02]|, C= .
2 01 30
10
2. BeruncnuTe onpeneauTeNb
213-21
3 -1 1 2
{ o 31 01-132
a) 6) 00-142
2 -2 1 1
{ 0 2 3 000 31
000 01
3. Pemuthb cucreMy TMHEMHBIX aNreOpanyecKux ypaBHEHUM
a) metogoM Kpamepa; 6) meroom ["aycca
2x,+4x, —x;=5
— X, +2x, +4x, =5
Sx;+x,—x;=5
Bapmuanr 2

1. Beruucnute matpunty D= A-B+2C T , TIe
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211 1 0
6) A= , B=|03]|, C= .
102 2 -1

10

2. BeruucnuTh onpeieuTeNb

11 3-21
1 -2 1 2
L 0 0 1 02-1 32
a) 6)00 -1 3 1
2 -2 1 1
00 0 12
1 -1 2 3
00 0 03
3. Pemmthb cucreMy JTMHEMHBIX aNreOpanyecKux ypaBHEHHUM
a) metogoM Kpamepa; 6) metonom ["aycca
2x,—5x,+x; =4
X, —3x;,=4

=3x,+2x,—x;, =4

KounrpoJabHnas padora Ne 3
Bapuanm 1.
1. Haiitu BTOpYIO IPOU3BOJHYIO sl (PYHKIIUU:

a) Y = x> —6x+9 . 6) y=x"cos(x’ +1)
2
2. HaiiTu unTepBanbsl MOHOTOHHOCTH (pyHKIMKH Y =X — 6x+9 .

3
3. UccnenoBatk Ha SKcTpeMyM QYHKIHIO Y = x(x—=2)".
4. HaiiTu uHTErpasbl:

a) j3 57 0 [erax.

5. BeIUHCIUTE OHpeI[CJ'ICHHBIe I/IHTeraJ'II)IZ

1 3 2
3x —2x"+5
a) | —dx; ©
) I X ) I o Vx+1
Bapuanm 2.
1. HaiiTi BTOpYIO MIPOU3BOIHYIO 7S (PYHKITHH:

a) y=x’ —4x+4. 6) y = x"sin(x’ +2)
2
2. HaiiTu uHTEpBaIbl MOHOTOHHOCTH pyHKIIMKM Y =X — dx+4.

3
3. UccnemoBath Ha SKCTpeMyM QYHKIHIO Y = x(x—4)"
4. Hai'Tu uHTETpasisl:

a) Izji3; 0) J.e_”ldx.

5. Beruucauts onpegleneHHme AHTETPAIBI:

2) jx3+3x 2 6) J~ 3x+1
X o V2x+4
CBoanasi Tabdauma mo mpuMeHsieMbIM (OpMaM W MeTOAAM TEKYIIero KOHTPOJIS W

OLIEHKM Pe3yJIbTATOB 00y4YeHus!
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Pe3yabTarsl 00yyeHus
(ocBOeHHBbIE YMEHMHSI, YCBOCHHbIE
3HaAHMS)

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4YeHusI

OcBoeHHbIC YMEHHS:

pelarb 3a7a41 Ha oTbicKaHue | BommonHenue npaktudyeckux padbot Ne 7-9

MIPOU3BOAHOMN CJI0KHOM byHkmuy, | Pemenue 3agad Bo BpeMs 3aHIATHS
IIPOU3BOJIHBIX BTOPOT'O M BBICIINX MOPSAKOB

IIPUMEHSATH OCHOBHBIE MeTozb! | Beimonnenue npaktuyeckux padot Ne 10-12
MHTETPUPOBAHUS IPH PELICHUU 3a1a4 Pemenne 3a1a4 Bo BpeMsi 3aHATUS

MNPpUMCHATH MCTOAbI MATCMATHYCCKOI'O Pemenue 3aZla4 BO BPCMA 3aHATUA
aHaJIM3a MPH PELICHUH 3a/1a4 MPUKIATHOTO
XapakTepa, B TOM 4ucie IpodhecCHOHATbHON
HaINpaBJICHHOCTH

YcBoeHHBIE 3HAHNUA:

OCHOBHBIE MIOHSATHUS u meTosel | KorTponsHas padora Ne3
MaTeMaTU4YeCKOro aHajau3a Brinmonaenune npaktudeckoit padbotsr Ne 7-12
Onenka MPaBUILHOCTH BBITIOJIHCHHUS
CaMOCTOSITENIbHOM pabOThI
Y CTHBIN OIPOC BO BpeMs 3aHATHUSL
Pemenune 3anau

OCHOBHBIC YHCJICHHBIC MeTObI perieHus | KonTposibHas pabora Ne2
MPUKJIaJAHBIX 3a7a4 BrimonnHeHre npakTudeckoit pabotel Ne 5, 6
OreHka MPaBUIBHOCTH BBITIOTHEHHUS
CaMOCTOSITEIIBHOW paObOThI
Y CTHBIN OnpOoC BO BpEeMSI 3aHATHS
Pemenne 3agau

3.2 ®opMa NPOMEKYTOUHOM aTTeCTAIUN

[IpomexxyTouHasi arrecTanus MO JUCHUIUIMHE «MaTeMaTHKa» — HMTOroBas KOHTPOJIbHAS
pabora.

HToroBasi KOHTpoNbHasi paboTa MPOBOAUTCA 33 CUYET BPEMEHHM OTBEICHHOTO Ha U3YyYEHHE
JUCITUTUIAHBL. [Ipy yCIIOBHM CBOEBPEMEHHOTO W KaYECTBEHHOT'O BBHITIOTHEHHS O0YJArOIIMMCS BCEX
BUJIOB paboT, MPEAyCMOTPEHHBIX paboueil mporpaMMon JUCIUILTUHBL.

HToroBast KOHTpOJIbHAST paboTa MPOBOAUTCS B (POpME pelIeHUs 3a/1ad.

Brinmonnenue 3aannii pacCYUTaHo Ha JiBa akajeMudeckux yaca (90) MUHYT.

3agaHus K NTOrOBOM KOHTPOJILHOM padore
Bapmuanr 1
1. Haiitu nevictBuTenbHbIe yncha X U 'y u3 ypaBHenus (1+2i)x+(3-51)y=1-3i.

2.Haittu matpunty C =—2A+3B.

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

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

3 2 -1 -1 0 -1

3. Pemuth cucremy nnHEHBIX anredpandeckux ypaBuenuii (CJIAY) meronom Kpamepa:
3x,+2x, +x;=-8
2x,+3x, +x; =-3
2x,+x, +3x;=—1

4. Haiinute npon3BOAHYIO (DYHKITUH:

5
W) y= 716 y=V2@+1:  B) y=cos2r—3sin’x:
x —
5. Haiitu unTerpansr:
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a)J. dx _6)j«x4+3x3—1

; dx
Tx-12 X

1
Bapuanr 2.
1. HaiiTu nelicTBUTENbHBIC YnCia X U Y U3 ypaBHeHus (3+i)x—2(1+4i)y=-2-4i.

2.Haittu matpunty C =—2A+3B.

1 -2 0 0 2 1
3 2 1 -2

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

0o 1 2 1 0 -1

3. Pemth cuctemy nuHEHHBIX anreOpanyeckux ypaBaenuii (CJIAY ))meronom Kpamepa:
2x,=3x,—x,=-06
3x, +4x, +3x;=-5

X+ X+ x,=-2

4. Haitnute mpou3BoIHYIO (DYHKITUU:
3 )
a) y=3—xs;6) y=+2x"-3;  B) y=2sin x+5cos’ 2x.
X+

5. HaliTu uHTErpasIbl:

dx t4x°+2x7 -6
: o) [T =0
e ) ! 2

4 Cucrema onenuBanuss komiuiekta @OC Tekyuiero KOHTPOJISI M NMPOMEXKYTOYHOI
arrecTanuu

[Ipu olleHMBaHUK TPAKTUYECKONM M CAMOCTOSITEIBHON padoThl U (HOPM MPOMEKYTOUHOU
aTTecTalliu CTYJEHTa YUUTHIBACTCS CIEAyIOLIee:

- Ka4€CTBO BBITIOJHEHUS IPAKTUIECKOHN YacTH pabOThI;

- KauecTBO 0(hOpMIICHHUS OTYETa MO padoTe;

- KAYeCTBO YCTHBIX OTBETOB HAa KOHTPOJIBHBIE BOIPOCHI IIPH 3aIUTE PAOOTHI.

Kaxxapiii Bug paboThl OLEHUBAETCSI 1O MATH OalbHON HIKaie.

«5» (0TIMYHO) — 3a TIyOOKOE U IMOJIHOE OBJa/IeHUE COJEepKaHHEM Y4eOHOro marepuaia, B
KOTOpPOM OOydarouuiics CBOOOJHO U YBEPEHHO OpHEHTHUPYETCS; 3a YMEHHE MPAaKTHUYECKH
NPUMEHSTh TEOPETHUECKUE 3HAHMSI, BHICKA3bIBATh U OOOCHOBBIBATH CBOM CYkIeHHs. OneHka «5»
(OTIIMYHO) mpe/roiaraeT rpaMOTHOE U JIOTHYHOE U3JI0KEHUE OTBETA.

«4» (XOpoI110) — eclii 00YyJaIOIUNCS TTOJTHO OCBOWJI YUEOHBIM MaTepual, BiaJeeT Hay49HO-
NOHATUIHBIM anmnaparoM, OPUEHTHPYETCS B HU3YYEHHOM MaTepHaje, OCO3HAHHO IPHUMEHSET
TEOpPETUYECKHE 3HAaHUS Ha MPaKTUKE, TPAMOTHO M3JIaraeT OTBET, HO COJEpKaHue U Gopma OTBETa
UMEIOT OT/IeJIbHbIE HETOYHOCTH.

«3» (YyIOBIETBOPUTENHHO) — €ClIM O0ydaromuiicss OOHapy>KUBAeT 3HAHME M TIOHMMaHUE
OCHOBHBIX TIOJIOKEHHHM yd4eOHOro MaTepuana, HO H3JaraeT €ro HENOJHO, HENOoCIel10BaTeIbHO,
JIOITyCKaeT HETOYHOCTH, B TPUMEHEHWH TEOPETHUYECKUX 3HAHWA TpPHU OTBETe HAa MPAKTHKO-
OpPUEHTHPOBAHHBIE BOIIPOCHI; HE YMEET J10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXK/IEHUSI.

«2» (HEyIOBIIETBOPUTEIHHO) — €CIM OOYYaIOIIUNUCS UMEET pa3po3HEHHBIE, OECCUCTEMHBIC
3HaHUS, JIOMYCKAaeT OIMOKU B OINpe/eeHuN 0a30BbIX MOHATHHA, MCKAXKaeT MX CMBICI; HE MOXKET
NPaKTUIECKH TPUMEHSITh TEOPETUICCKHIE 3HAHUSI.

Kpurtepun oneHnBaHus NPAKTHYECKUX padoT.

[IpakTuueckast paboTa OLIEHUBAETCS MAKCUMAJIbHO OLIEHKON «5» (OTIMYHO).

Kaxnoe 3a1anue olleHUBaeTCs MaKCUMaJIbHO OLIEHKOH «5» (OTJIMYHO).

[To pe3ymnpTaTam OICHUBAaHUS BCEX 3a/IaHUI OI[EHKA COOTBETCTBYET CPEIHEH.

Kputepun onieHnBaHus pelieHui 3a1ad.
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«5» (OTAMYHO) — COCTaBJIEH MpPaBUJIbHBIN QJITOPUTM pEHICHUS 3aJayd, B JIOTUYECKOM
paccyX/eHHUU, B BHIOOPE HOPMATHUBHBIX MCTOYHHKOB W PEUICHHHM HET OMMOOK, MOJy4YeH BEPHBII
OTBET, 33/]la4a PellIeHa palliOHAIIbHBIM CIIOCOOOM.

«4» (XOopolIo) — COCTaBlieH NPAaBUIBHBIM aNrOpUTM peHIeHHs 33Jadyd, B JIOTHYECKOM
pacCyX/I€HUU U PELICHUU HET CYLIECTBEHHBIX OLIMOOK; MPAaBUIBHO CIENAaH BBIOOP HOPMAaTHUBHBIX
UCTOYHUKOB; €CTh OOBSICHEHHE pEeIlIeHUs, HO 3a/laya pellleHa HepalMoHaJIbHBIM CIOCOOOM HIIH
JIOIYIIIEHO He 0ojiee ABYX HECYIIECTBEHHBIX OIINOOK, OJTY4YEH BEPHBIH OTBET.

«3» (yIOBJIETBOPUTEIHHO) — 3a/JaHUE BBINOJIHEHO, B JIOTUYECKOM pACCYXACHUH HET
CYIIECTBEHHBIX OLIMOOK, HO JIOMYIIEHBl CYIIECTBEHHbIE OMIMOKM B BBIOOpE HOPMATHUBHBIX
MCTOYHUKOB; 3a]]a4a pellieHa He MOJHOCTHIO WX B 00IIEM BHIE.

«2» (HeYIOBJIETBOPUTEIHLHO) — 3a/1a4a PellieHa HeMPaBUIIBHO.

Kpurepun oneHMBaHUsI CAMOCTOATEIbHBIX Pa0doT.

Kpurepuu onieHnBanusl pelieHui 3a1au.

«5» (OTIUYHO) — COCTaBJCH MPaBWIbHBIA AJITOPUTM pEIICHUs 3a/adH, B JIOTHYECKOM
paccyXIeHHUH, B BRIOOpE HOPMATHUBHBIX MCTOYHHKOB M PELICHUM HET OMIMOOK, MOTYy4eH BEPHBIN
OTBET, 33aJlauya pellleHa PalliOHAIBHBIM CIIOCOOOM.

«4» (XOpollo) — COCTaBJI€H NPABWIbHBIM aJrOPUTM peEUIeHMs 33Jadud, B JIOTMYECKOM
paccyX/I€HUU U PEIICHUU HET CYHIECTBEHHBIX OIIMOOK; MPAaBUIBHO CIENaH BHIOOP HOPMATHUBHBIX
MCTOYHUKOB; €CTh OOBSCHEHHE pEILIEHUs, HO 3ajaya pellleHa HEpPalMOHAJIbHBIM CIIOCOOOM WU
JOTIYIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIINOOK, MOJIY4YeH BEPHBINA OTBET.

«3» (YIOBJIETBOPUTEIHHO) — 3a/JlaHHE BBIMOJHEHO, B JIOTHYECKOM PACCYXICHUU HET
CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHBl CYIIECTBEHHbIE OIIMOKH B BbIOOpPE HOPMATHBHBIX
MCTOYHUKOB; 33/1a4a PellieHa He MOJHOCThIO WIH B O0IIEM BHUJIE.

«2» (HEeYIOBJIETBOPUTEIHLHO) — 3a/1a4a pelIeHa HEMPABUIBHO.

Kpurtepun oueHnBanusi KOHTPOJbHBIX PadoT.

«5» (otmmuHo) — pemiero 81-100% 3amanuid.

«» (xopomio) — pemeno 61 — 80% 3ananuid.

«3» (yIoBIEeTBOPUTENHHO) — perieHo 41 — 60% 3amanuii.

«2» (HEey10BJIETBOPUTEILHO) — perieHo MeHee 40% 3amanuil.

Kpurepun oueHuBaHNsi MTOTOBOIl KOHTPOJLHON padoThI.

— BbINoOJHEHHI MpaBmiibHO 80 — 100% 3amanuii — OlleHKa «OTIUIHOY (5);

—  BBINOJIHEHBI ITpaBMIIbHO 60 — 79% 3amaHuil — olleHKa «Xopouio» (4);

—  BBINIOJIHEHBI MIPaBMWIBHO 45 — 59% 3amanuii — olleHKa «ya0BIeTBOpUTEIHHOY (3);

—  BBINOJIHEHBI NPaBUIIBHO 35 — 44% 3a1aHuil — OLIEHKA «HEYAOBIETBOPUTEIBLHOY (2).
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