[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
®KO: Coipos Uropb AHaTonbeBmY

[omkHocTb: [upex
3%15)%%]%%OE I'oCY AAPCTBEHHOE BHOJI’KETHOE OBPA30OBATEJIbBHOE

[lata nognucanus:28.
YHUKanbHbI MPOrpaMMHbIA KIKOY:

b683afe664d7e964175886cf9650% PHMGK N

YYPEXAEHUE BBICILIEI'O ObPA3OBAHUMA

YHUBEPCUTET HAVKU U TEXHOJIOT U»

Crepnauramakckuii puman

Komnemx

PaGouas nporpamma 001eo6pa3oBarejibHON y4eOHOH JUCHHUIIIMHBI

orn.13

Mamemamuka

aTeMaTUYECKUH 1 06H1PII>1 eCTCCTBeHHOHaquHﬁ HHKJI, BaApHaTHBHAA 44CTb

LUK JTUCHUIITUHBI M €T0 4acTh (00s3aTeNbHas, BApHaTUBHAA)

CIIEIINAIBHOCTD
38.02.06 dunaHCch
KOX HanMEHOBAHME CIIEIIHATBHOCTH

KBTI (UKAIUS
dunancuct

I'ox Hayama MOArOTOBKH
2025

PazpaboTuuk (cocTaBUTEIH)

O.B. ®arraxoBa, npernogaBaTelb NEPBO

KaTeropuu

Yuc€Has CTCIICHb, YUCHOC 3BaHUC,

kareropust ©.11.0.

Crepnurtamak 2025



OraasJjieHue

1. TACHOPT PABOYEH NPOTPAMMBI JUCHUIITIHHDBI ...............cocooovvveerren. 3
1.1. OOGnacTh MPUMEHEHUS PAOOTCH TIPOTPAMMBI .......veererernrienrreenreeneressseesseeanseenseesseesseesseesssesnses 3

1.2. MecTo JUCUUIUIMHBI B CTPYKTYPE OCHOBHOM MpodeccrHoHaIbHOM 00pa30BaTeIbHOM

TIPOTPAMMBL ...c.etteeuiteeeutteesatteesutteesuteesauteeesuseeeaseeesseessseesasseesasteesasaeesnsseeensseesasaeesaseeenaseeennseesnnseesnnnes 3
1.3. Llenp 1 muaHUpyeMble Pe3yabTAThl OCBOSHUS JUCLHUIIIMHBL ...uvveruveenieeeereenieenreenieeeneensnennees 3
2. CTPYKTYPA U COAEPKAHUE JUCHHUIIIIAHBI ............ccoooiiiiiiiniiiiieiceeenee 4
2.1. O0beM AUCHUIUTHHBI U BUIBI YICOHOM PAOOTBL ...eeevvieeereeeiieeeeieeeireeeireenseeenseeesseesssseesnnnes 4
2.2. TemaTnyecKui MjaaH U COACPKAHNUE TACIIUTITHHDBL ....eeeerrurrreeeriurreeesnnreeesanneeeesssnseeesssssseeesannns 5
3. ®OH[J OHEHO‘—IHPIX CPEACTB, AJisA MTPOBEJEHUSA TEKYHETI'O KOHTPOJISA
N MMPOMEXKXYTOUYHOU ATTECTAIUU OBYYAIOIIUXCS IO JUCHUIIJTIUHE.......... 9
4. YCJIOBUSA PEAIM3ALINU JUCHHUIIIIHHDBI .........ccccooiiiiiiiiiiieeeeeeeee e 9
4.1. TpeboBaHHsg K MUHUMAaJIbHOMY MAaT€PHAbHO-TEXHUYECKOMY OOCCIICUCHHUIO ........eeenneennnennne 9
4.2. YueOGHO-MeToau4ecKoe U HHPOPMAITUOHHOE O0CCTICUCHUE TUCHUTIIHHBI .....eovvveenveeeeeanrennnes 9

4.2.1.1lepeueHb OCHOBHOM U JIOMOJIHUTEIBHON yueOHOW IUTEpaTyphl, HEOOXOAUMOMN AJIst
OCBOCHUS JUMCIIMIIIIHBI .....eenvventeeireenteenieeeteesieeeateesueeesseesueesaseesseeenseesanesmneesseeenseesnnesaneesnneenneenaneeanees 9

4.2.2.Ilepeuyenn pecypcoB HHGOPMAIIMOHHO-TEJICKOMMYHHUKAIIMOHHON ceTu «MHTepHeTY,
HEOOXOJUMBIX JUISI OCBOCHHUSI JICTIATIIIIHBL «.....eevveeeeeneteneeeneeseenseansesseensesnsenseensesseesseansesnsesseensesneens 10

4.2.3.Tlepeyenb nHGOPMAIMOHHBIX TEXHOJIOTHIA, UCIIOJIb3YEMbIX TPH OCYIECTBICHUH
00pa30oBaTeNLHOrO Mpoliecca 10 AUCHUILIMHE, BKIK0Yas IepeuyeHb POrpaMMHOI0 o0ecreyeHus

U UHOOPMAITMOHHBIX CITPABOUHBIX CHCTEM ...uvveeenereeeurrenereesureesnsseesnsseesssseesssseessseesssseesssseesssseesnns 10
S. HUHBIE CBEJAEHUSA U MATEPHAUIDBL.........ccccooiiiiiiiiiieieeeeeeeeee e 11

5.1. TlepedeHb 0O6pa3oBaTENbHBIX TEXHOIOTHIA, HCIIOIB3YEMBIX MIPU OCYIIECTBICHUU

00pa30BaTEIBHOTO MPOIIECCA TTO JTUCIIHATIITHHE ....vvveeeuereeenereeeereeseseesnsseesssseesssesssseesssseesssseessseesns 11
HPUJIOKEHUE Ne 1......ccoooiiiiiiieeeeeeeeeee e Omuobka! 3akiajgka He onpeeneHa.
ITPUJTOTKEHIIE N2 2.ttt ettt ettt et ettt e sae e e bt e satesbeesaneeas 15



1. TACIHOPT PABOYEM ITPOI'PAMMBbBI JUCIUILIVHBI

1.1.

Pabouas mporpamma

O0JacTh npuMeHeHus1 padoueil NPoOrpaMMbl
JUCLUATUIMHBI

ABIACTCA  4YaCTbIO

OCHOBHOH

o0OpasoBarenbHON

nporpamMmel B cootBercTBUU ¢ PI'OC g cnenumansHocTH: 38.02.06 ®@unaHChl (YKpynHEHHAs
rpymma cnenuaiabHocTet 38.00.00 DxkoHOMUKa W ymnpaBieHHe (YpOBEHb 3), I 0OYyJaroluxcs

3209HOU (hOPMBI OOyUCHUSI.

1.2.
NPOrpaMmbl

MecTo auCcHMIUIMHBI B CTPYKTYpe OCHOBHOH Npo(deccHOHAILHOI 00pa3oBaTe/IbHOM

JluciumimHa OTHOCHTCS K MaTeMaTHYeCKOMy M OOIIeMy eCTECTBCHHOHAYYHOMY ITUKITY,
BXOJIs1IeH B 00s3aTenbHyto yacTs [TTICC3.

1.3. Iesab u muIaHupyemble pe3yJIbTAThI 0CBOEHUS IMCUMILINHBI:
Kon VMenus 3Hanusg
OK, IIK
OK.02. OpraHu3oBbIBaTh | - MPUMEHATh OCHOBHBIE METOJIbI | -  OCHOBHBIC  YHUCJICHHBIC
COOCTBEHHYIO  JI€ATENBbHOCTD, | HHTETPUPOBAHUS TIPU PEHICHUU | METObI penieHus

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

3a1a4

IIPUKJIAAHBIX 3a1a4

OK.03. Tlpunumarh pemieHus | - pemarb 3aJadyd Ha OTHICKAHUE | - OCHOBHBIE TIOHSTHUS W
B CTaHJIaPTHBIX U | IPOU3BOJIHOM CIOKHON (PYHKIIUU, | METOJIBI ~ MATeMaTUYECKOTO
HECTaHJAPTHBIX CHUTYallUsIX M | MPOU3BOJIHBIX BTOPOTO U BHICIIMX | aHAJIM3a
HECTH 3a HUX | TIOPSIIKOB
OTBETCTBEHHOCTb.
OK.04. OcymiecTBiATh MOUCK | - MPUMEHSTh METOJIbI | - OCHOBHBIE TMOHATUA U
u WCIIOJIb30BAaHUE | MATEMAaTHYECKOTO aHaJIu3a TPU | METOJBI ~ MaTeMaTHYECKOTO
uH(popMalii, HEOOXOAUMOM | pelIeHnH 3aJad  MPUKIATHOTO | aHau3a
JUTS 3¢ (deKTUBHOTO | XapakTepa, B TOM  4YHCIIE
BBITIOJTHEHUS npodeccnoHanbHOM
poeCCHOHATBHBIX 3a/1a4, | HalpaBJIEHHOCTH
npodeccuoHaITbEHOTO u
JUYHOCTHOTO Pa3BUTHUS
OK.05. Hcnonb30Bath | - TPUMEHATH OCHOBHBIE METOJBI | -  OCHOBHBIE  YHCIICHHBIE
nH(pOpMaIMOHHO- WHTETPUPOBAHUS TP PEIICHUU | METOJIbI pelreHus
KOMMYHUKAIIHOHHBIE 3a/a4y MPUKIATHBIX 3a7a4
TEXHOJIOTHH B
npodeccuoHaNbHOM
NESATETbHOCTH
OK.06. Pabotats B | - pemaTh 3aJlayd Ha OTHICKAHHUE | - OCHOBHBIE TMOHATUS U
KOJUIEKTUBE U KOMaHje, | MPOU3BOJAHON CIOKHOU (YHKIIMH, | METOABl ~ MaTEeMaTHYeCKOTo
3¢¢deKkTUBHO  00ImAaThCs € | MPOM3BOAHBIX BTOPOTO U BBHICIIUX | aHATU3a
KOJUIeTaMH,  PYKOBOJICTBOM, | IMOPSIKOB
noTpeOUTENIMU
OK.09. OpuentupoBarbcst B | - MIPUMEHSTH METOJbI | - OCHOBHBIE TIIOHATUA U
YCIIOBHSIX MMOCTOSTHHOTO | MAaTEMaTUYECKOr0 aHajgu3a TIPH | METOABl  MaTeMaTHYECKOTO
W3MEHEHUs TPABOBOM 0a3bl pelieHny 3aad  MPUKIAIHOTO | aHaIHu3a

XapakTepa, B  TOM  YHCIE

npodeccrnoHanbHOM




| manpasenHoCTH |

2. CTPYKTYPA U COAEPXKXAHMUE JUCHUITTINHBI

2.1. OO0beM IMCHUIIMHBI U BUBI YU4eOHOH padoThl

Buo yueonoii pabomot 00vém uacos

MakcumasibHasi ydeOHasi Harpy3ka (Bcero) 72
Oobs13aTesibHAS AyAUTOPHAA yYeOHasi HArpy3ka (Bcero) 8

nexuuu (ypoku) 4
MPAKTUYECKHE 3aHITHS 4
CamocTosiTesqibHasi padoTa o0yuyaromerocs (Bcero) 64
[IpomexyTouHas aTTecTanus B JOpME Umo2080tl KOHMpoibHOU pabomul & I cemecmpe u 8 guoe
UMO20801 KOHMPOJILHOU pabomul 80 2 cemecmpe.




2.2, TemaTu4yecKuil IUIaH U coaepkaHue NUCHUIIJIMHbI

3.

®Popmyna Myaspa-Jlamnaca.

H ConepxaHue y4eGHOro MaTepHaJia, IpaKkTHYecKkue padoTsl, O0bem AKTHBHBIC H HHTEPAKTHBHbIC Yposensn
alMeHOBaHMe Pa3/ieJioB U TeM N
caMocTosITe1bHasi padoTa 00y4Yaronuxcs 4acoB ¢opMBbI NpoBeeHNs 3aHATHIA OCBOCHUS
1 2 3 4
1 cemecmp
Pa3gen 1. Teopusi KOMILUIEKCHBIX YHCeJI 2/16
Tema 1.1 Cooepircanue yuedbnozo mamepuana I'pynnoBas quckyccust
KomnuiexcHbie uncia 1. Ompenenenue KOMIUIEKCHOTO yncna. [Ipumepst
2. OmnpeneneHue KOMIUIEKCHO-CONPsDKEHHOT0 uncina. [Ipumepst
3. Teomerpuueckas MHTEpPIIpETAIHs KOMIUICKCHOTO YHCIIa
4. Monynbs uiu abCOTIOTHAS BEIMYMHA KOMIUICKCHOTO YHCIa. 2 1
5. AprymeHT KOMIIJIEKCHOTO YHCIIa.
6. AnreOpanueckas popMa KOMIUIEKCHOTO Yucia. [IprumMeps.
7. Tpuronomerpuueckas ¢popMa KOMITIEKCHOTO Yucia. [IprumMeps.
8. TlokasatenpHas opMa KOMILIEKCHOTO uncina. [Tpumepsl.
Tema 1.2 Camocmoamenvnan paboma Pa360p KOHKpETHBIX CUTyalHi
JeficTBHS HAT KOMILIEKCHBIMH 1. 3amauy Ha BHITOJHEHHE CyMMBbI U BBIYUTAHHS KOMIUIEKCHBIX YHCE
YHCJIAMH B aJredpanieckoi 2. 3ajmauy Ha BHINIOJHEHHE MPOU3BEICHNS U ACTICHUSI KOMIUIEKCHBIX YHCE 4 )
dopme 3. 3aga4y Ha BHINOJHEHHE BO3BEACHHE B CTETICHh KOMIUIEKCHBIX YHCE
4. CamocrostenbHas padota Nel «/lelicTBHs HaJl KOMILIEKCHBIMU
YHCTIAMU»
Tema 1.3 Camocmoamenvnasn paboma I'pynnoBas guckyccus
JelicTBUSI HAl KOMILJIEKCHBIMH 1. VYMHOXEHHE KOMIUIEKCHBIX YUCEeJ B TPUTOHOMETPHYECKOH (hopme
YHCJIAMH B 2. JleneHmne KOMIUIEKCHBIX YHCEN B TPUTOHOMETPUUECKOH hopme
TPUroHOMeTpHYecKkoii popme 3. Bo3BeneHue B cTeneHN KOMIUIEKCHBIX YHCEN B TPUTOHOMETPHUIECKOM 2 1
dopme
4. Tlpumepsl Ha COCTaBICHHE TPUTOHOMETPUIECKON (POPMBI
KOMIUIEKCHOTO YHCIIa
Tema 1.4 Camocmoamenvnan paboma I'pynmnoBas auckyccus
JeiicTBUSI HAI KOMILIEKCHBIMH 1. JleficTBHs HaJl KOMITICKCHBIMH YHCIIAMH B TIOKa3aTeNbHON (hopme > |
YHCJIAMH B OKA3aTeJIbHOMN 2. [lelicTBHs HaJ KOMIUIEKCHBIMH YHCIIAMU, 33JJaHHBIMH B
dopme. DopmyJia Jiiaepa TPUTOHOMETpUYECKOH opme
Tema 1.5 Camocmoamenvnaa paboma Pa300p KOHKpETHBIX CUTyauni
YpaBHeHusI B KOMILIEKCHBIX 1. Penienue NMHEWHBIX ypaBHEHUN B KOMIUIEKCHBIX YUCJIAX. > 5
Yyucaax 2. PemeHne CTENEHHBIX YPAaBHEHUH B KOMIUIEKCHBIX YHCIIaX.




Tema 1.6

Camocmoamenvnasn paboma

Pa300p KOHKPETHBIX cUTyaLuil

Boruuciienne 3HaYeHHI 1. VYnpaxHeHHA Ha yMHOKEHHE KOMIUIEKCHBIX YHCEIl B
BbIPAKeHUH ¢ KOMILJIEKCHbIMH TPUTOHOMETpPUUIECKOH hopme
YHCIAMH 2. VYmnpaxHeHHs Ha JeJIeHUe KOMIUIEKCHBIX YHCEN B OKAa3aTeabHOMN 6
¢dopme
3. VmpaxHeHH] Ha BO3BEJCHUE B CTEIICHH KOMITJIEKCHBIX YHCET B
TPUTOHOMETPHIECKOH popme
Pa3znen 2. OcHOBBI JIHHEHOH aJaTe0pPhl H YMCJIEHHBIX METO0B 2/16
Tema 2.1 Ilpakmuueckoe 3anamue I'pynmoBas auckyccus
Marpuusl 1. OcHOBHBbIE CBEAECHUS O MaTPHUILIAX
2. Bunasl MaTpuil
3. Omneparnuu Haa MaTpUIIAMU
4. YMHOXEHHE MaTPHIIbI Ha YUCIIO )
5. CnoxeHue ¥ BBIYUTaHUE MATPHIL
6. YMHOXXEHHE MaTpHI]
7. Bo3BeneHue B CTENEHD
8. TpaHcnoHHpOBaHHE MATPULIBI
9. Cnen MaTpuuBbl.
Tema 2.2 Camocmoamenvnan paboma Pa360p KOHKPETHBIX CUTyalnit
JeiicTBusi ¢ MATPULAMH 1. YMHOXEHHE MaTpHLbI HA YUCIIO
2. CnoxeHue ¥ BBIYUTAHUE MATpPHIL
3. YMHOXeHHe MaTpuI] 4
4. Bo3BeneHHe B CTENIEHb
5. TpaHCIIOHHMpPOBAaHUE MATPHUIIHI
6. Cnen MaTpHIIbI.
7. Texywui konmpoaw: cam.pabora «Onepanuu HaJy MaTPUIIAMI
Tema 2.3 Camocmoamenvnasn paboma I'pynmoBas auckyccus
Onpenenurenan BTOPOro u 1. Ompenenuteny KBaJIpaTHBIX MaTPHUIL.
TpPeTbero NOPsAAKOB AJs 2. Bunel onpenenureneit
KBaPAaTHBIX MAaTPHIL 3. TlpaBuna BBIYMCIEHUS ONpEAETUTENEN 2-T0 U 3-r0 IOPSIKOB 4
Omnpenenurenn n-ro nopsinka u | 4. OnpenenuTeny n-ro NOpsaAKa MaTpUI]
HX CBOICTBA 5. AnreOpanyeckue JIOMOJIHEHHUS 1 MUHOPBI
6. CpolicTBa onpefeNuTeNeH N-To MOPsIKa MaTPHIL
Tema 2.4 Camocmoamenvnan paboma I'pynmnoBas auckyccus
Oo0parnas maTpuna. Panr Ompenenenne oOpaTHOW MaTPHUIBL.
MaTpHULbI Heo6xonnmoe 1 10CTaTOYHOE YCIOBHE €€ CYIIeCTBOBAHUS
AJNTOPUTM BBIYUCIICHHS JIEMEHTOB 00paTHOI MaTpPHUITHI 4

Nk wh =

DneMeHTapHbIe TPe0Opa3oBaHUs HaJ MaTPUIIAMH.
AJ'IFOpI/ITM BBIYHCJICHUA paHra MaTpulbl
JIuHeliHast HE3aBUCUMOCTH BEKTOPOB. bazuc
Brruucnenue JIOTTOJIHUTEJIBHBIX MUHOPOB




8. BeruncieHue 3JeMeHTOB 00paTHOW MaTpPUIIBI Yepe3 ONpeIeTUTENN
9. IlpuBeneHue MaTpulbl K CTYIEHUYATOMY BUAY

10. HaxoxmeHme panra MaTpHUITBI

11. Texywuit konmponw: cam.pabota «BrranciIeHne onpeaenuTenci»

Tema 2.5

Camocmoamenvhas pa60ma

I'pynnosas quckyccust

CucreMbl JTHHeHHBIX 1. OCHOBHBIE OHSATHS U OIPEIEICHHS
ajiredpanyecKux ypaBHeHUH. 2. Meron 0OpaTHOI MaTpHIIBI
CucremMa m ypaBHeHHii ¢ n 3. ®opmynsl Kpamepa 4
nepeMeHHBIMH 4. OCHOBHBIE TIOHSTHS U ONPEICIICHHS
5. Teopema Kponekepa-Kanemnu
6. OOuiee 1 YaCTHBIE PEIICHUS] CUCTEMBI
7. Texywuit konmposaw: cam.pabota «Pemenne CIIAY»
2 cemecmp
Pasnen 3. OcHoBbI 11 epeHIIHATBLHOT0 M MHTErPAJIbHOI0 HCHHMCTEHUS 4/32
Tema 3.1 Cooepircanue yuedbnozo mamepuana I'pynnoBas quckyccus
JAuddepenunansHoe u 1. 3agaum, npUBOAAIINE K IOHATHIO IPOU3BOIHON
HHTerpajibHOe HCYMCIIeHne 2. OmnpeneneHue MPOU3BOAHON QYHKIIMU
3. HemnpepsiBHOCTS mudGEpeHIIPYEMBIX (DYHKITHIA
4. Teopemsl quddhepeHITPOBaAHUSA 2
5. TlpowsBoaHEIC AIEMEHTAPHBIX (HYHKIIHH.
6. IIpom3BoaHBIC BEICIINX MOPSIKOB
7. Tlpumenenue popmyisl JIeHOHUIIA T HAXOKICHUS TIPOU3BOIHOM
(YHKIMH BBICIIUX MOPSIIKOB
Camocmoamenvnasn paboma 4
Peurenre 3a1a4 Ha BEIYMCIICHUE [TPOU3BOIHBIX
Tema 3.2 Camocmoamenvnasn paboma Pa360p KOHKPETHBIX CUTYyaIuit
IIpumeHeHHne NpaBuI 1. Teopewmsl quddhepeHInpoBaHUs 5
auddepeHIUPOBAHUSA s 2. HaxoxeHne MpOu3BOIHBIX CIOKHBIX (YHKITHI
HAXO0K/I€HUS POU3BOIHBIX
Tema 3.3 Camocmoamenvnasn paboma I'pynmoBas auckyccus
Hccnenosanue pyHkuuu ¢ 1. HaxoxaeHne NpOMEXYyTKOB BO3pacTaHHs M yOBIBaHUS (DYHKIUH C
MOMOIIbIO PON3BOAHOM TIOMOIIBIO TIPON3BOIHO MEPBOTO MOPSIIKA. 2
2.Haxox/1eHne IpOMeKyTKOB BBIITYKJIOCTH BOTHYTOCTH, TOYEK Ilepernoda c
TIOMOIIBIO IPON3BOHOM BTOPOTO MOPSIIKA.
Tema 3.4 Camocmoamenvnaa paboma Pa300p KOHKpETHBIX CUTyauni
IMpoussoauas u ee npuiioxkenusi | 1. ['eomerpuyeckue MPUIIOKEHUS IIPOU3BOIHON )
2. MexaHn4eckue NpUIIOKEHUs IPOU3BOIHON
3. Pemenue 3amau
Tema 3.5 Camocmoamenvnaa paboma Pa300p KOHKpETHBIX CUTyalni
IIpoussoanas GyHkuUM 1. TIpon3BomHBIE AIEMEHTAPHBIX (YHKIIHUIL. 2

HECKOJBbKHX NMEPEMEHHBIX

2. Brruncnenue ITPON3BOAHBIX BBICIIUX MOPSATKOB.

7




Tema 3.6 Camocmoamenvnasa paboma I'pynnoBas auckyccus
IlepBooOpa3nas. 1. TlonsaTtme mepBooOpa3HON
HeonpeaeieHHblii HHTErpaJ. 2. OcHOBHBIE CBOICTBa NEPBOOOPA3HON
Haxo:xneHue Heonpenenenubix | 3.  OmnpeneneHue HEONPEIEICHHOTO HHTETPaIa, IPUMEPBHI. 4
HHTETrpaJioB. 4. OcCHOBHBIE CBOICTBa HEOIPEAEICHHOTO HHTETPAIA.
5. Ompenenenne MeToJa HaX0XKICHUE HEOTPEACIICHHOTO HHTETpaa.
6. IlpumeneHue MeToza.
7. TlpoBepka MpaBWJILHOCTHU pe3yJibTaTa HHTETPUPOBAHUSL.
Tema 3.7 Camocmoamenvnasn paboma Pa360p KOHKpPETHBIX CUTyalUil
OcHOBHBIE METO/bI 1. HemocpencrBeHHOE MHTETPUPOBAHUE. 4
HHTerpupoBanus. Meron 2. Tlpumeps! HHTErpUPOBAHUS QYHKIHH.
MOACTAHOBKH 3. MeroJ NOJCTaHOBKH.
Tema 3.8 Camocmoamenvnasa paboma Pa300p KOHKPETHBIX CUTyaLUil
OcCHOBHBIE METOABI 1.  Meron HeonpeaeaeHHbIX KodpuienToB. [Ipumeps.
HHTerpupoBanus. Meron 2
Heonpe/eJeHHbIX
K03(GuLEeHTOB
Tema 3.9 Camocmoamenvnan paboma Pa360p KOHKPETHBIX CUTyannit
OnpeneieHHbli HHTErpas u ero | 1. 3amgaum, NPUBOIAIINE K TOHIATHIO ONPENECICHHOTO HHTETpaia
cBoiicTBa 2. OmnpeneneHHbIN HHTErpall KaK Npeaena CyMMBI 2
3. ®opmyna Herotona-JIeitOHuIa
4. OcCHOBHBIE CBOICTBA OMPEIEICHHOTO HHTErpaa
Tema 3.10 Camocmoamenvnasa paboma Pa300p KOHKPETHBIX CUTYyaLUil
BbIunciieHue onpeeaeHHOTo 1. BbluKcieHre OnpeIeIeHHOr0 HHTErpajia METOJOM MOJICTAHOBKU 6
HHTerpaJja 2. ®opMyia HHTErpUPOBAHUSI IO YACTAM
Tema 3.11 HroroBas KOHTposIbHas paboTa > Pa300p KOHKPETHBIX CUTYyaLUil
Hroropasi KOHTpoJIbHAsA padoTa
Bcezo: 8/64

Jis XapakTepUCTUKH YPOBHS OCBOCHMS yUeOHOT0 MaTepualla UCIOJIb3YIOTCS Celylonue 0003HaueHus:
1 — o3HaKOMUTENBHBIN (Y3HaBaHHE paHee N3YYEHHBIX 0ObEKTOB, CBOMCTB);
2 — penpoyKTHUBHBIN (BBIIIOJHEHHUE ACATENBHOCTU MO 00pasily, MHCTPYKLIUU WU MO PYKOBOJCTBOM);
3—npoAYKTHUBHBIHN (MJIAHUPOBAHUE U CAMOCTOSTEIBHOE BBIMOIHEHNE AESITEIbHOCTH, PEIIEHHE MPOOIEMHBIX 3a/1a4).




3.  @®OHJA OHEHOYHBIX CPEACTB, IJIs1 HPOBEJAEHUS TEKYIIEI'O KOHTPOJIA
N ITPOMEKYTOUYHOU ATTECTAIIMHA OBYYAIOIIUXCA 11O JUCHUITJIMHE

®onpa oueHounsix cpeacts (naigee — ®OC) - KOMIUIEKT METOJUYECKUX W KOHTPOJIbHBIX
MaTepuajoB, HCMHOJIb3YEMBIX IPU MPOBEACHUU TEKYIIErO KOHTPOJS OCBOCHHUS PE3YJIbTaTOB
o0yuenuss u npomexyrouHoi arrectanuu. ®OC npenHa3HadeH A KOHTPOJIS W YIPABICHUS
IIPOLIECCOM MPUOOPETEHUsT 00YyUaIOIMMUCS HEOOXOIUMBIX 3HAaHUHN, YMEHHI, IPAKTUYECKOTO OIbITa
u komretenuuit, onpeneneHubix Bo ®I'OC (IIpunoxenue Ne 2).

4. YCJOBUA PEAIM3ALINU JUCHUITVTIMHBI

4.1. TpedoBaHHsi K MUHUMAJILHOMY MATEPHAJbLHO-TEXHHYECKOMY 00ecredeHn 0

Peanuzanus mporpaMMel JUCIUIUIMHBI TPEOYET HAMUYHS Y4eOHOTO KaOuHeTa.

Jis  ocBoeHMsA AMCLUMIUIMHBI  TpeOyercs y4yeOHas ayauTopus, KoTopas JIOJDKHA
yIOBJIETBOPATh TpeOoBaHUsAM CaHUTapHO-3MUIEMHOIOTHYECKUX MPAaBUI U HOPMAaTUBOB U OBITh
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. llepeyeHb OCHOBHOW H JONMOJHHUTEJbLHOH Y4eOHOH JHMTepaTypbl, HeOOXOAMMOM AJIs
OCBOEHMS THCIMIIJIHHBI

OcHoBHasi yyeOHasi IuTEpaTYpa:

1. Maremaruka : y4eOHHMK IS CpeAHEero mnpodeccHuoHaIbHOTO oOpa3oBaHUs / TOA OOIIeH
penakuueir O. B. TarapuukoBa. — MockBa : U3smarensctBo IOpaiit, 2025. — 450 c. —
(ITlpodeccuonansuoe obdpazosanue). — ISBN 978-5-9916-6372-4. — TekcT : 37€KTpOHHBIN //
ObpazoBarenbHas 1iardgopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/561259 (nata
obpamenus: 15.03.2025).

2. Beicmas MaremaTuka A 5KOHOMUCTOB B 3 4. HacTp 2 : y4eOHUK U NPAKTUKYM JJISI CPEJTHETO
npodeccuonansHoro obpazosanus / H. L. Kpemep, b. A. Ilyrko, 1. M. Tpummn, M. H.

Opunman ; nox penakmueir H. III. Kpemepa. — 5-e u3g., mepepab. u mon. — Mocksa :
WznarensctBo IOpaiit, 2025. — 241 ¢. — (Ilpodeccuonansuoe odpazoBanne). — ISBN 978-5-
534-10173-7. — Texkct : anexkrpoHHblid / OOpa3oBatenpHas ruatdopma FOpait [caiit]. —

URL: https://urait.ru/bcode/587217 (nata o6pamenus: 15.03.2025).

3. Belcmas MaTtematuka st 5KOHOMHUCTOB B 3 4. YacTpb 3 : yueOHMK U NMPAKTHUKYM JUIsl CPEHETO
npodeccuonansHoro obpazosanus / H. L. Kpemep, b. A. Ilyrko, U. M. Tpummn, M. H.
O®puaman ; moxn pemakuuedt H. III. Kpemepa. — 5-e u3z., mepepab. u gom. — Mocksa :
WznarensctBo IOpaiit, 2025. — 419 ¢. — (Ilpodeccuonansuoe obpazoBanne). — ISBN 978-5-
534-10171-3. — Texkct : snextpoHHbI // OOpazoBarenbHas riargopma FOpaiiT [caift]. —
URL: https://urait.ru/bcode/587218 (nara oopamenus: 15.03.2025).

JlonoJIHUTeIbHASL yueOHAas JInTepaTypa:

1. Cenpix, M. FO. MaremaTuka : y4eOHUK U MPAKTUKYM JJISI CPEIHEro MpodeccHOHANIbHOTO
obpazoBanmust / U. 10. Cempix, 0. b. I'pebenmuxon, A. FO. IlleBeneB. — Mocksa :
NznarensctBo FOpaidt, 2025. — 393 ¢. — (IIpodeccuonansHoe o6pazoBanue). — ISBN 978-
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5-534-19259-9. — Tekcr : anexktpoHHbIi // OOpa3oBaTensHas miatdopma KOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/583852 (nara obpamenus: 15.03.2025).

4.2.2. Ilepeuenb pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHUKANMOHHOI ceTn «HMHTepHET»
(nasee — cerb «UHTEPHET), HEOOXOAUMBIX /IJIsl OCBOCHUS M CIUATIIINHbBI

Ne Anpec (URL) OnucaHue cTpaHuIlbl

1.| http://www.fcior.edu.ru/

denepanbHbIN LEHTP

00pa30BaTEIIbHBIX PECYPCOB

nH(pOpMaIMOHHO-

2.| http://www.school-

collection.edu.ru/

pecypcoB

Enunas xominekuus mudpoBBIX 00pa3oBaTEIbHBIX

4.2.3. TlepeyeHb HHGOPMAINUOHHBIX TEXHOJOIHWii, HCIOJb3yeMbIX MPH OCYIIECTBJIEHHH
00pa3oBaTeIbHOIO Mpolecca MO JAUCHHIUIAHE, BKJIKYas NepedyeHb NMPOrpaMMHOI0
obecneyeHusi 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

Ilepeyens norosopos IbC u B/|

. Cpok
YueoOnblii N
ron HaumeHOBaHUE JOKYMEHTA ¢ YKa3aHHEM PEKBU3UTOB necTBUs
JTOKyMEHTA
2025/2026 bC ZNANIUM.COM HuT
Horosop Ha noctyn k 9bC ZNANIUM.COM mexnay YYHuT B C 12.07.2035

mune nupektopa CO YYHuT u OO0 «3nannym»Ne 272-36¢ oT
11.07.2024

no 11.07.2026

Jlorosop Ha noctyn k DBC «9BC FOPAUT» (nonHas
koiutekuus) mexay YYHuT B nnue aupexropa CO VYHuT un
000 «dnektporHoe u3gatenbctBo FOPANTY Ne 1/25-36¢ ot
06.03.2025 1.

C 06.03.2025
no 05.03.2026

Horosop Ha noctyn k ObC «YHuBepcurerckas 6ubanoTexa
onnaiin» Mexny YYHuT «Hekcmenna» Ne 223-332 ot

01.10.2025 no

70.08.2025 30.09.2026
Jorosop Ha noctyn k ObC «Jlanb» mexny YYHuT n C 08.08.2025
u3narenbcTBoM «JIaupy» Ne 223-255 ot 25.06.2025 no 07.08.2026
Horosop Ha noctyn k COb mexay YYHuT u uznarenscrBom C 04.06.2024
«Jlanp» Ne COB 47-71C 5010-24 ot 04.06.2024 o 20.05.2026
JloroBop Ha JOCTYM K DJIEKTPOHHBIM M3aHUSIM B COCTaBe 0a3bl

nmauabelx «HAYUHAS DJIEKTPOHHA S BUBJIMOTEKA C 01.01.2026

eLIBRARY.RU» mexny YYHuT n OOO HOb Ne 223-423 or
22.10.2025

o 30.12.2026

JloroBop Ha TOCTYII K 3JIEKTPOHHBIM M3JJaHUSM B COCTaBe 0a3bl
nauubix «HAYYHAS DJIEKTPOHHAS BUBJIMOTEKA
eLIBRARY.RU» mexny YYHuT n OOO HOb Ne OI'3-1283 ot
05.12.2024

C 01.01.2025
o 30.12.2025

JHorosop Ha B/ auccepraumii mexay YYHuT u PI'b Ne
073/04/0056 ot 04.07.2025

C 10.08.2025
no 09.08.2026
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HanmeHoBaHMe MPOrpaMMHOT0 o0ecrieyeHust

Windows 7

Office Standart 2007 Russian OpenLicensePack NoLevel Acdmc

Office Standart 2010 RUS OLP NL Acdmc

5. HHBIE CBEAEHUA U MATEPHUAJIbI

5.1. IlepeueHb 00pa30BaTeJbHBIX TEXHOJOTHI, HCHOJb3yeMbIX MPH OCYIIECTBJIEHHH
00pa30BaTeIbHOIO MPoIecca Mo THCIUTIINHE

AKTHBHBIE H HHTEPAKTUBHLIC (1)0pr1 NMPpOBEACHUSA 3aHATHH

AKTUBHBIC U MHTEPAKTHBHbIC (DOPMBI MPOBECHUS 3aHATUN PEANU3YIOTCS MPH MOATOTOBKE
[0 TMporpaMMaM CpeAHEro Npo(ecCHOHANBHOTO OOpa30BaHUS W IpeanojararT oOydeHHe B
corpyaHudectBe. Bce ywacTHMKM oOpa3oBaTeinpbHOro mporecca (IpernojaBaTeib U CTYIEHTHI)
B3aUMOJICHCTBYIOT APYT € IPYroM, OOMEHHUBAIOTCS HH(pOpMaIel, COBMECTHO PEIIAIOT MPOOIIEMBI,
MOJICIUPYIOT CUTyallud B atMoc(hepe IeTOBOr0 COTPYAHHYECTBA, ONTHMAIBHON JUIS BBIPAOOTKH
HaBBIKOB M KauecTB OyAyliero npogeccuoHaia.

OCHOBHBIE IPEUMYIIIECTBA AKTHBHBIX U HHTEPAKTUBHBIX (POPM MPOBEACHUS 3aHITHHA:

- aKTUBU3ALUS I03HABATEIbHON U MBICIMTEIBHOM NEATEIbHOCTH CTYICHTOB;

- YCBOGHHE CTYJCHTaMH Y4eOHOT0 MaTepraja B KaueCTBE aKTUBHBIX YUaCTHHKOB;

- pa3BUTHE HaBBIKOB pe(IeKCUH, aHATIN3a U KPUTUYECKOTO MBIIIJICHUS;

- YCUJICHHE MOTHUBAINH K U3YUYEHHIO TUCIUILIMHBI U O0yYSHHIO B IIEJIOM;

- co3/1aHue O1aronpusTHOW aTMOC(ephl Ha 3aHATHUH;

- pa3BUTHE KOMMYHHKATHBHBIX KOMIIETEHIIHIA y CTYJCHTOB;

- pa3BUTHME HaBBIKOB BJAJEHUS COBPEMEHHBIMH TEXHHYECKMMHU CPEICTBAMU U
TEXHOJIOTUSIMH 00paboTKH HHPOpPMALINY;

- (hopMupoBaHHE U pa3BUTHE CHOCOOHOCTH CaMOCTOSTENbHO HAXOAUTh MH(DOPMAILUIO U
OTIpEEIATh YPOBEHb €€ JJOCTOBEPHOCTH;

- HCHOJb30BAaHUE 3JEKTPOHHBIX (POPM, 0OECIEeUMBAIOLINX YETKOE YIpaBlieHHE Yy4eOHBIM
IPOIIECCOM, TOBbIIIEHHE O0BEKTUBHOCTH OLIEHKH PE3Y/IbTaTOB 00yUEHHs CTYICHTOB,;

- mpubImKeHue Yy4eOHOro Tmpolecca K YCIOBUSAM Oyaymied mpodeccuoHaabHOM
NeSITETbHOCTH.

AXTUBHBIC ¥ WHTEPAKTHBHBIE (DOPMBI y4EOHBIX 3aHATHH MOTYT OBITH HCIIOJIb30BaHBI TPH
NPOBEICHUM JIEKIMA, MPaKTHUECKUX U JJaOOPAaTOPHBIX 3aHATHUH, BHIIOJHEHUU KYPCOBBIX NPOEKTOB
(paboT), Mpu NPOX0XKJIEHUHU MPAKTUKH U APYTUX BUAAX YIEOHBIX 3aHITHUH.

Vcnonb3oBaHne aKTUBHBIX W HHTEPAKTUBHBIX (OpM YUeOHBIX 3aHATUH T03BOJISET
OCYIECTBIISITH OLIEHKY YCBOCHHBIX 3HAHWUN, CPOPMHUPOBAHHOCTH YMEHHUI U HABBIKOB, KOMITETCHIIUH
B paMKaxX MpOLEAYypbl TEKYLIEro KOHTPOJIS MO IUCHUIUIMHE (MEXIUCIHUILUIMHAPHOMY KYpCYy,
npoheccCuoHaTbHOMY MOJYJIIO), IPAKTHKE.

AKTUBHBIE M HMHTEpAaKTUBHBbIE (OPMBI YUEOHBIX 3aHATUI peamu3yloTcs MpernojaaBaTesieM
coriacHo paboued mporpaMMe Yy4eOHOM MUCHUIUIMHBI (MPOPECCHOHANBHOIO MOAYJS) WU
porpaMMe MpakTHKH.

WuTepakTHBHAS JEKIHSI MOKET MTPOBOJUTHCS B PA3IMYHBIX (hopMax.

Jluckyccust — 310 my0ianuHOe 00CYKIeHNEe WM CBOOOAHBIN BepOanbHbI 0OMEH 3HAHUSMH,
CYXKICHUSIMH, UIESIMU WM MHEHUSMHU 1O TIOBOJY KaKoro-jin0o CIopHOro Bompoca, npodiemsl. Ee
CYIIECTBEHHBIMU YEepPTaMU SIBJIAIOTCS COYETaHHME B3aMMOOMOJHSIIOIIEr0 Juanora U 00CyKIACHUs -
CIIOpa, CTOJIKHOBEHUE PA3IMYHBIX TOUYEK 3PEHHUS, TO3ULUH.

Bo3moxHOCTH MeTOZa TPYNIIOBON JUCKYCCHH:

- YYaCTHUKM JUCKYCCHU C pa3HbIX CTOPOH MOTYT YBHUAETh HpOOJIEMY, COMOCTaBIIsSA
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IIPOTUBOINOJIOKHBIE TO3ULUY;

- YTOYHSIOTCS B3aWMHBIE IO3MIHMH, YTO, YMEHBIIAECT CONPOTHUBIICHUE BOCHPHUATHIO HOBOH
uHpOpMaLnu;

- B IIPOLIECCE OTKPBITBIX BBICKA3bIBAHWM YCTPAHSECTCS 3MOLMOHAIBHAS IPEAB3ATOCTh B
OLIEHKE TIO3ULIMH MTAPTHEPOB M TEM CAMBbIM HUBEIUPYIOTCSI CKPBIThIE KOH(IJINKTHI;

- BBIpA0aThIBAETCS IPYIIIOBOE PELIEHUE CO CTATYCOM IPYIIIOBOM HOPMBI;

- MOXXHO HCIIOJIb30BaTb MEXAHU3Mbl BO3JIOKEHMSI W IMPUHATHS OTBETCTBEHHOCTH,
YBEJIMUMBasl BKIIOYEHHOCTb YYaCTHMKOB JMCKYCCHM B IOCIEAYIOIYIO PEalM3alMi0 TPYIIIOBBIX
peLIeHu;

- YAOBJIETBOPSAETCS MOTPEOHOCTh YYaCTHUKOB JUCKYCCHUHM B IPU3HAHUM U YBa)K€HHUH, €CIIU
OHHU TIPOSIBUJIIM CBOIO KOMIIETEHTHOCTh, M TEM CaMbIM IMOBBIIIAeTCs 3()(HEKTUBHOCTh MX OTIAYU U
3aMHTEPECOBAHHOCTD B PELICHUY TPYIIIIOBOM 3a1a4H.

OcHoBHBIE (PYHKIINHU MPENOAABATENS IPH MPOBEACHUH TUCKYCCUU:

- (hopMynupyet npobaeMy U TeMy AUCKYCCHH, 1aeT UX paboudne onpeeseHus;

- CO3[1aeT HEOOXOMMYI0 MOTHUBALIMIO, TOKA3bIBAET 3HAUUMOCTh MPOOJIEMBI JUIsl Y4aCTHUKOB
JUCKYCCHH, BBIIENSAET B HEW HEPEUICHHBIE U IIPOTUBOPEYUBBIE MOMEHTBI, OIIPEEISIET OKUIACMbII
pe3yJbTar;

- co3/1aeT 100poKenaTenbHyo aTMochepy;

- (hopMynHupyeT BMECTE C YIaCTHUKAMHU MIPaBHJIa BEICHHS JUCKYCCHH;

- 100MBaeTcsl OJJHO3HAYHOTO CEMAaHTHYECKOI'0 IOHUMAaHMsI TEPMUHOB U TOHSTHH;

- CTIOCOOCTBYET MOJIEP>)KaHUIO BHICOKOTO YPOBHSI aKTUBHOCTH BCEX YYaCTHUKOB, CIEAUT 32
COOJIIOJICHHEM PErJIaMeHTa U TeMbl AUCKYCCUH;

- (uxcupyer mnpemNOKEHHBIE HIEH Ha IUIaKaTe WJIA Ha JOCKE, YTOOBI HCKIIOYUTH
IIOBTOPEHHUE U CTUMYJIMPOBATh JOIOJHUTEIBHBIE BOIIPOCHI,

- YYacTBYET B aHAJIM3€ BbICKA3aHHBIX MJI€W, MHEHUH, TO3ULUHI; MOABOIUT IPOMEKYTOUHbIE
UTOT'H, YTOOBI N30€KaTh IBUKEHUS AUCKYCCUU 110 KPYTY.

- 0000ImIaeT mpenIoKeHUs, BHICKA3aHHBIC TPYIIOH, U IMOIBITOXXWBAET BCE JOCTUTHYTHIE
BBIBOJIbI U 3aKJIFOYEHHS;

- CPaBHUBAET JIOCTUTHYTHIN Pe3ylbTaT C UICXOAHOM LIEIBIO.

IIpu mpoBeAeHHH AMCKYCCHHM MOTYT HCIOJb30BATHCS PA3JIMYHbIE OpraHU3aLMOHHBIE (DOPMBI
3aHATHIA.

Pa30op koHkpeTHBIX cuTyaumii (keiic-merox). Meron KkeilcoB mpenacTaBisieT coOOi
U3y4YEHHE, aHalIM3 U MPHUHATHE pEUIeHUH MO0 CUTyallud, KOTOpas BO3HHUKJIA B pe3yJbTaTe
HOPOMCIIENIINX COOBITUH, pEalbHBIX CHUTYyallUii WJIM MOXXET BO3HUKHYTh IPH OIpPEIETIEeHHBIX
00CTOSITENHCTBAX B KOHKPETHOM OpraHu3alluy B TOT WJIK UHOW MOMEHT BPEMEHH.

[lenu ncnosb30BaHus KeMc-MeTO !

- pa3BUTHE HABBIKOB aHAJIN3a U KPUTUUYECKOTO MBIIICHUS;

- COEIMHEHNE TEOPUH U ITPAKTUKU;

- Ipe/ICTaBJI€HUE IPUMEPOB IPUHUMAEMBIX PEIIEHUHN U UX MOCIEICTBUM;

- IEMOHCTpAaL¥sl pa3Iu4HbIX TO3ULUI U TOUYEK 3PEHUS;

- (¢opMHpOBaHME HAaBBIKOB OLIEHKM albTEPHATUBHBIX BAapUaHTOB B  YCJOBMSX
HEOIPEAEIEHHOCTH.

Meron pa3bopa KOHKPETHBIX CHUTyalldid MOXET OBITh TMPEACTABICH TaKUMH CBOUMH
Pa3HOBUAHOCTSIMH KaK PEILICHUE CUTYallMOHHBIX 33/]a4, BBIIIOJIHEHNE CUTYAallMOHHBIX YIPAKHEHUH,
Kelc-CTaluu, METOJ] «MHIUACHTa» U MPOoY.

IIpu paspaboTke copepkaHUs KEWCOB (KOHKPETHBIX CHUTYallMid) cieayeT coOoIaTh
cienyromye TpeOoBaHus K yueOHOMY KEHCy:

- Keiic nomxeH onuparbcs Ha 3HAHUS OCHOBHBIX PAa3/eloOB TUCLUIUIMHBL, @ HE KaKUX-TO
YaCTHOCTEM.

- Keiic nomxeH conepxaTb TEKCTOBBIM Marepuan (OMMCaHUE) U Opyrue BUABI MOJAuu
uH(popMaluu (Tabnuibl, rpaguKy, TMarpaMMBbl, WIUTIOCTPALUH U T. I1.).

- Keiic He nomkeH copepxaTh NpsMol (OpMYITUPOBKH MPOOIIEMBI.
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- Keiic nomkeH ObITh HamucaH MPOPECCHOHATBHBIM SI3BIKOM, HO B HHTEPECHOU JJIsi YTEHUS
dbopwme.

- Ketlic nomkeH ObITh OCHOBaH Ha peajbHBIX MaTepUaiax, HO Ha3BaHUS KOMIIAHHM, TOBAPOB,
reorpapuuecKux MecCT U T. M. CBEACHUSI MOTYT ObITh U3MEHEHbI. OO ATOM JIOJKHO OBITh CKa3aHO B
CHOCKE K OIucaHuio Kewca. 3.6.5. Pexomenayercs cineayrolias CTpyKTypa Keica:

1. Onucanue cuTyanuu.

2. JlomonnutenvHas wuHpoOpManuUs B BuAe (GOPM OTUYETHOCTH, CTATUCTUYCCKUX U
AQHAIUTUYECKUX TaOnul, TrpaduKoB, AUArpaMM, HCTOPHUYECKHUX CIPaBOK O KOMIIAHHUHU, CIIHCKA
WCTOYHUKOB U JIF000M Ipyroit mHpopMaIui, KOTopasi Hy)KHa JIJIsl aHAIIN3a CUTYallUu.

3. Meronuyeckas 3amucka (1-2 crp.), comepkamias Kak peKOMEHAAIMU JUIsl CTY/ACHTA,
AHATM3UPYIOMIETO Ke¥C, Tak U AJIs MPEroAaBaTels, KOTOPbI OPraHu3yeT 00CYXKICHHE Keiica.

4. TlepedueHb BOIPOCOB, KOTOpBIE JIOJDKHBI [OMOYb CTYACHTaM IOHSITH €ro OCHOBHOE
conepxkanue, chopMmynupoBaTh MPOOJIEMYy H COOTHECTH MPOOJIEMYy C COOTBETCTBYIOIIUMU
paszzeniaMu AUCUUILTHHBL
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IMPUJIOKEHHUE 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJPKETHOE OBPA30BATEJIBHOE
YYPEXJAEHUE BBICIIEI'O ObPA3OBAHNMA
«YOUMCKUN YHUBEPCUTET HAVKH U TEXHOJIOT UIi»

Crepnauramakckuii puman

Komnemx

KanennapHo-reMaTuyecKHuil MJjaH

10 JUCIUILINHE OIll].13 Mamemamuka
CHEIUATbHOCTh
38.02.06 DuHAHCHI
KO/ HaMEHOBAaHHE CIICIIHAIBHOCTH
KBaTM(UKAIUS
DOUHAHCUCT

PazpaboTtuuk (cocTaBUTEIH)
O.B. ®darraxoBa, IpenoaaBareib

nepBoﬁ KaTCropmuunu

yueHasl CTeleHb, YU€HOE 3BaHuE,
kareropusi, ®.1.0.

Crepnuramak 2025



Ne HaumeHnoBaHue pa3igesios U TeM Koa- Kanengapusie Bupn 3ansaTus JdomaiHee
n/n BO CPOKH M3Yy4eHHSs 3aJaHue
4acoB (m1aH)
1 cemectp
Paspnesn 1. Teopusi KOMILIEKCHBIX YHCe
KommnekcHbie uncia
Pemuts 3amaun
1 2/2 Jlexkums 7t
Pasnes 2. OcHOBBI JIMHEIHOM a/1re0pbl M YMCJICHHBIX METO10B
Martpuiisr IIpakTHueckoe
2 p 2/4 p Pemmts 3amaun
3aHATHE
2 cemecTp
Paspnen 3. OcHoBbl fu(depeHINATbHOI0 M MHTEIPAJIBHOI0 HCYMCIICHUS
nddepeHInaIbHOE ¥ MHTErPAIbHOE Jlexums
1 Hudpdep P 2/2 PemmTs 3amaun
HCUHCIICHUE
HroroBas KoHTpOIBHAS paboTa
2/4
2
Bcero yacoB 8
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INPUJIOKEHUE 2

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJPKETHOE OBPA30BATEJIBHOE
YYPEXJAEHUE BBICIIEI'O ObPA3OBAHNMA
«YOUMCKUN YHUBEPCUTET HAVKH U TEXHOJIOT Uy

Crepnauramakckuii puman

Komnemx

DoH/1 OLIECHOYHBIX CPE/JICTB

10 JUCIUILINHE OIll].13 Mamemamuka

Matemaruueckuil 1 o0 €CTECTBEHHOHAYUHBIN IMKJI, BADUATUBHASI YacTh

OHUKI AUCLHMIIIINHBI M1 €TI0 4aCTb (O6$[321TCJ'IBH&$I, BapI/IaTI/IBHaSI)

CIELUAIIBHOCTD
38.02.06 dDuHaHCEHI
KOJI HaVMEHOBAaHUE CIIEIMATLHOCTH
KBaTM(UKAIUS
dunancucrt

Pa3paboTtunk (cocTaBUTEIND)
0O.B. ®darraxosa, npenoaaBareiab

nepBoﬁ KaTCropmuunu

yueHasl CTeleHb, YU€HOE 3BaHuE,
kareropusi, ®.1.0.

Crepaurtamak 2025



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
JUCLUILIMHE 8 4acoB, HA CAMOCTOSATEIbHYIO paboTy 64 vaca.

2. O0beKThI OLICHUBAHUS — Pe3YJIbTATHI 0CBOCHUS M CUMILINHBI

@®OC 103BOJISAET OLEHUTH CIEAYIOIINE PE3yIbTaThl OCBOECHUS TUCUUIUIMHBI B COOTBETCTBUU
¢ ®I'OC cnenuansHocT 38.02.06 duHaHCH paboyeil MporpaMMoi JUCITUIUTMHBI «MaTemMaTHuKa:

YMeHHs:

- pemath 331a4u Ha OTHICKAHUE IPOU3BOJHON CIOXKHON (PYHKLINU, TPOU3BOAHBIX BTOPOTO U
BBICILIUX TTOPSI/IKOB;

- IPUMEHATh OCHOBHBIE METO/Ibl UHTEIPUPOBAHUS [IPU PELLICHUH 3a/1a4;

- NPUMEHATb METOJbl MAaTEMaTHYECKOIO aHajlu3a IpU PELICHUM 3a1ad IPHUKIAJIHOTO
XapakTepa, B TOM 4ucie NpoeccCuOHANbHON HaNpaBIeHHOCTH;

3HAHHUSA:

- OCHOBHBIE TIOHSTHUS U METOJIbl MAaTEMATUYECKOTO aHAJIN3a;

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

BrlmenepeuncieHHble YMEHUS, 3HaHUS HaMpaBlieHbl Ha (OPMHUPOBAHHE Yy OOYyUYAIOLIUXCS
CJIEYIOIINX 00X KOMIIETEeHIHIi:

OK 2. OpraHu3oBblBaTh COOCTBEHHYIO [1€AT€IbHOCTh, BBIOMpPATh THUIIOBBIE METOABI U
CTHOCOOBI BHITTOJIHEHUS TPO()ECCHOHANIBHBIX 33144, OLIEHUBATh UX 3P (HEKTUBHOCTH M KAYECTBO.

OK 3. IIpuHumaTh pemeHus B CTaHJAPTHBIX U HECTAHJAPTHBIX CUTYALMSIX U HECTH 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcymecTBisiTh MOUCK W HCIONb30BaHHE WHGOPMAIUU, HEOOXOTUMOW s
3¢ (}HEKTUBHOTO BBITIOJHEHUS TPO(ECCUOHATBHBIX 3a1a4, MPo(ecCHOHAIILHOTO W JIMYHOCTHOTO
pa3BUTHSL.

OK 5. MHcnonb3oBaTb  MHQOPMAIMOHHO-KOMMYHUKAllMOHHBIE  TEXHOJIOTUH B
npohecCuOHaNBHOM NeSTeNbHOCTH.

OK 6. MHcnonb3oBaTb  MHQOPMAIIMOHHO-KOMMYHUKAllMOHHBIE  TEXHOJIOTMH B
npodecCHOHATBLHOMN 1eATebHOCTH.

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

3 ®opMBbI KOHTPOJISA M OLICHKH Pe3y/1bTATOB OCBOCHUS AU CHHMIIIMHBI

KoHTposb 1 oleHKa pe3ysibTaToB OCBOEHMS] — 3TO BbISBICHHME, U3MEPEHHUE M OLICHUBAHHE
3HaHUHM, yMeHUHl U dopMupyromuxcs oO0MmUX U MPO(EeCcCHOHAIBHBIX KOMIIETEHIMH B pamKax
OCBOEHUS JUCLUILIUHBIL.

B coorBerctBUM ¢ ydeOHbIM IulaHOM crenuanbHOcTH 38.02.06 ®uHaHchl, paboueit
IIpOrpaMMoMN JTUCHUIUIMHBL «MareMaTtuka» IpeayCMaTpUBAETCS TEKYIIUA W IMPOMEKYTOYHBIN
KOHTPOJIb PE3YJIBTaTOB OCBOCHMUS.

3.1 ®opMbI TeKyL1ero KOHTPOJIS

Texkymuii KOHTPOJb YCHEBAEMOCTH MpPEICTaBIseT OO0 MPOBEPKY YCBOEHMS Y4eOHOTro
MaTepuaia, peryJispHO OCYLIECTBIIIEMYIO Ha MPOTSHKEHUN Kypca 00yueHusl.

Texkymuif KOHTPOJb pE3yabTaTOB OCBOCHMS IUCHMIUIMHBI B COOTBETCTBUU C pabodeit
IIPOrpaMMOI U KaJIeHJapHO-TEMATUYECKUM TIJIAHOM IPOUCXOAMUT IPU UCIOIb30BAHUU CIEAYIOLINX
00s13aTeNIbHBIX (POPM KOHTPOJIS:

- BBINIOJIHEHUE MPAKTUYECKUX padoT,

- IPOBEpPKa BHIMOJIHEHUSI CAMOCTOSITETILHON pabOTHI CTY/IEHTOB,

- IPOBEPKA BHITIOJHEHUS! KOHTPOJIBHBIX padoT.

Bo Bpems mpoBeneHHs y4eOHBIX 3aHATUH JOMOJHUTENIBHO HCIOJIB3YIOTCS CIEIYIOIINe
(GOpMBI TEKYIIIETO KOHTPOJIS — YCTHBIN OMPOC, peIIeHne 3a/1ay.

BbinosiHeHHe W 3amMTa NpakTHYeckux pador. IlpakTndyeckue pabOThl MPOBOIATCA C
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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,
Y NPUMEHATh pa3IMuHble METOAMKH PacyeTa, aHAJIM3UPOBATH MOJIYYEHHBIE PE3yJIbTAaThl U JEJIaTh
BBIBO/Ibl, OIIMPAsICh HA TEOPETUYECKUE 3HAHUS.
Crucok npakTUYecKux padorT:
e [IIpaktuyeckas pabora Nel «JleiicTBUs HaJg KOMIUIEKCHBIMHM UYHUCIIaMHU B anreOpamyecKon
dbopme»
e [IIpaktuuyeckas pabora Ne2  «/leficTBus Hax  KOMIUIGKCHBIMM  YHCIaMH B
TPUTOHOMETPUUYECKON hopme»
e [Ilpaktuyeckass pabora Ne3 «JleiicTBUs HaJ KOMIUIEKCHBIMU YHCIIaMH B IOKa3aTeIbHOU
dopme. Dopmyna Dinepar
e [Ilpaktuyeckas pabora Ned4 «BpuucieHHe 3HAYCHUH BBIPAKEHHH C KOMIUIEKCHBIMU
qHCIaMu»
e [IpakTuueckas padora Ne5 «JleficTBHsI ¢ MaTpUILIaMK»
e [Ipaktnueckas padora Ne 6 «Mertox I'aycca pemenus CJIAY »
e [IlIpaktuueckas pabora Ne7 «lIpumenenue npaBui nuddepeHpoBaHUS ISl HAXOXKACHUS
IIPOU3BOIHBIX»
[TpakTuueckas pabota Ne§ «VccnenmoBanue PyHKIMH ¢ TOMOIIBIO IPOU3BOTHOMN»
[TpakTuueckas pabota Ne9 «lIpousBoHas U ee MPUIOKESHUS
[Tpaktuueckas padota Nel0 «IIponsBoaHast pyHKIIMHM HECKONIBKUX MTEPEMEHHBIX)
[Tpaktnueckas  pabora Nell — «OcHoBHBIE  METOABI  HMHTErpupoBaHusA.  MeToj
HEOTpeAeNeHHBIX K0P PHUITUESHTOBY
e [Ilpaktuueckas pabora Nel2 «BbruncineHue onpeeIeHHOro HHTerpaia»
CopepxaHue, 3Talbl MPOBEACHUS U KPUTEPUU OLEHUBAHUS IPAKTUYECKUX padoT
MPEJICTABJICHBI B METOAMYECKHUX YKa3aHUSIX 10 MPOBEICHUIO MPAKTUYECKUX PaldoT.
IIpakTnueckas padora Nel
«JleicTBUS HAl KOMILUIEKCHBIMM YHMCJIAaMH B ajiredpanyeckoii popme»

3aoanue 1.

Haiiti KOoMIIIEKCHOE YMCIIO Z U3 paBeHCcTBA 2+3i = z+4 41 .

3aoanue 2.

Haiitu mponsseeHre KOMIUIEKCHBIX YMCENl Z U3 PaBeHCTBA 7z, =3+2i U z, =—1—1.
3aoanue 3.

. I . 1.
Haiit yacTHOE OT A€NIEHUs] KOMIUIEKCHOTO YHClIa I, = 5 3i Ha yucno z, =2+ gl .

3aoanue 4.
Haiitu i°°.
3aoanue 5.
Brruncnure
1 i3 13
a) | ——+—1 0)| ——+——1| .
2 2 2 2
IIpuMepHbIe 3aaHUA I CAMOCTOATEIbHOM padoThl Ne 1
«JlelicTBUA HAJl KOMILIEKCHBIMH YHCJIAMM»
Bapmuanr 1.

. F4 . .
1. JlaHBI KOMILIEKCHBIC YHCHA Z,, Z,. Halith z,tz,, 7,-2,, —& : z, =15+8i, z, =4-3i.
2,
2. [IpencraButh uncno z=3—4i B TPUTOHOMETPHUECKOH dopme.
2
3. Pemuts kBagpaTHOE ypaBHeHue x —x+1=0.
4. Haittu neiicTBuTeNbHBIC Ynchia X Uy u3 ypaBaenus (3+i)x—2(1+4i)y=-2-4i.
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Bapuanm 2
. z . .
1. JlaHbl KOMIUIEKCHBIC YHCHa Z,, Z,. Halith z,+z,, z,-2,, —~ : 7, =9-3i, z, =1+7i.
2y
2. [IpencraButh 4ncino z =2+ 3i B TPUTOHOMETPUYECKOH dopme.
2
3. Pemruth kBagparHoe ypaBuerune 2x° +x+1=0.
4. Haiitu neiictBuTesbHbIC Yncia X U y u3 ypasaenust (1+2i)x—-3(1-2i)y=1+i.

IIpakTnueckas padora Ne2
«JledicTBUSI HAl KOMIUIEKCHBIMM YMCJIAMH B TPUTOHOMETPUYECKOH hopme»
3aoanue 1.

Jlano z, = 2(c0s 60° +isin 600) M z,= 3(0051200 +isin 1200). BBIMUCIHUTD Z, -7, .
3aoanue 2.

Jlano z, = 3(c0s 30° +isin 300) M z,= 2(cos 60° +isin 600). Bhruncants L |

2
3aoanue 3.
Beipaszure sin 4¢, 1 cos4¢ 4depes sin @ U cos.
3aoanue 4.
HaHo z, = \/E[coserisin Z] u z, =\/§[cosz+isin E). Haiinute a) z,-z,; ©0) RO
3 3 6 6 2,
— Z

B) 3 DLWz 2, © -

2

3aoanue 5.
Brruncinure: (1 + i)6.
IIpakTnueckas padora Ne3
«/leficTBUSI HAJl KOMILIEKCHBIMM YHCJIAMH B IOKAa3aTe1bHOI (popme. Popmyia
Jilnepa»
3aoanue 1.
[MepeBemuTe Ynciia B MOKa3aTelIbHYIO (GOPMY U BBITIOJIHUTE YMHOXKEHHE.
Jauo z, = 2(cos 60° +isin 600) Mz, = 3(cos120° +isin 1200). BbI4HMCIUTE Z, - Z, .
3aoanue 2.
[MepeBemuTe unciia B MOKa3aTelbHYIO (GOPMY U BBITIOJIHUTE JICTICHHE.
Jlano z, = 3(c0s 30° +isin 300) M z,= 2(cos 60° +isin 600). Bhruucnts L |
2y
3aoanue 3.
[epeBemuTe unciia B MOKa3aTelbHYIO (GOPMY U BBITIOJIHUTE JICICHHE.
z = 2 — 2i, n = 6. Halitu Bce 3HaueHus1z".

IIpakTyeckas padora Ned
Boiuncienue 3HaueHMi BbIPAsKeHUH ¢ KOMILJIEKCHBIMH YHCJIAMID)

3aoanue 1.

Hausbl uncna z, =2+3i u z, =1-2i. Haligure uncna: a) z,+2,; 6) 2, —2,; B) Z,°2,; 1)

3aoanue 2.
Hano: z=2+1i. Haiigure z",ecmn n=2,3, 4.
3aoanue 3.
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Haiigure xu yu3 ypaBHeHus (1 + 2i)x + (3 — 5i)y =1-3i.x,yeR.

3aoanue 4.

Harigure KOMIUIEKCHO-CONPSHKCHHBIC YHCa IS CISAYIOMUX YHCEI W IOCTPOMTEe MX Ha

KOMILJIEKCHOM INIOCKOCTH:

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

3aoanue 5.

Brrancnoure
a\(Z—Zi)(3+4i)—6i

4 i+1

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

IIpakTyeckas padora NeS
«JledicTBUS C MATPHULIIAMID)

3aoanue 1.

-1 0 1

1 0 2

Berancnuth npoussenenue Mmarpui AB, toe A = 310 :B=|5 1 4

-2 0 1
3aoanue 2.

21 1

Hatitu npoussenenus marpuiy AB u BA, tine A= 0 3 2 : B=

-1 1
3aoanue 3.

. 5 1 2
Haiitnt A”, rne A= .
3 4
3adanue 4.
5 2 4
Breruucnuth 3HaueHne MuHorowieHa f(x) =2x" —5x+3 or maTpuisl A = L o)
3aoanue 5.
01
. T 1 2 3
Haiitu matpunty C=A" —=3B,1tne A= 01 2 :B=|5 6].
0 3

3aoanue 6.
~ n 1 - 2
Haiitu matpunty A" u ee cnenq: A= 3 4 cn=3.
IpumepHbIe 3a1aHNUS [JIs1 CAMOCTOATEILHOMH PadoThl Ne 2
«Omnepanuu HaJ MATPULAME)

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

2. Beruncnuth Matpuny D = (A . B)T +C? ¥ HalTH ee cues.

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



3. Haiiti 3HaueHre MHOrowieHa f(X) OT Marpuisl A :
F=x—2x+1; A=l !
xX)=x —2x+1; A= )
1 2

4. Bossenute mMaTpunly A u3 3a1aHus 3 B KyO, U HaliJUTe ONpEAEIUTENb pPe3yibTara, T.€.
|47 -2

Bapuanr 2.
1. Haiitu matpunty C =—2A+3B.
0O 1 2 1 1 0
-2 1 1 -4
a) A= ; B= . 06)A=|1 -2 O B={0 0 2
30 2 3
3 2 -1 -1 0 -1

2. Boruucnuts Matpuny D = (A -B) + C? u HaiiTu ee cren.
1 2
-1 0 2 2 -1
A= ; B=[3 0} C= .
2 1 1 1 O
0 1
3.HaiiTi 3Hayenue MHorowieHa f(x) oT MaTpuipsl A :
X 13
) =x"+4x+4; A= .
2 -1
4. Bo3senute MaTpuily A U3 3a7aHMS 3 B Ky0, M HaiiIUTe ONMpe/eNuTeNh Pe3ybTaTa, T.c.
‘A3‘ -9

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

Bapuanr 1.
1. Beruucauts npousseaenue Matpunl A u B. Haiitu onpenenurens npousBeaeHUs.
2 0
120
A= ; B=[1 2
512
3 1
2. BeIYMCIIUTD ONPEAETUTENN TPETHErO NOPSIKA!
-1 4 3
0o 3 -2
8 -1 5
3. BbIUHCIUTB ONPENENUTENb YETBEPTOrO NOPSIKA!
1 -2 4 1
2 3 41
2 -4 0 2
-1 1 23
Bapmuanr 2.
1. Beruncnuts npoussenenue Mmarpun A u B. Haiitu onpenenurens npon3BeaeHus.
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 padota Ne6
«Meton I'aycca pemenust CJIAY »

3aoanue 1.

Pewnts cuctemy merogom ["aycca
3x) —xp +x3 =12
S5xp+x9 +2x3 =3
X1+xy +2x3 =3

3aoanue 2.
Pemnts cucremy meronom I'aycca

2x-y+z=4
x+3y—-z=17
3x—y+4z=12

3aoanue 3.
Pemnts cucremy meronom I'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 JIMHEHHBIX anredpandeckux ypaBHeHui (CJIAY):
a) metonoM Kpamepa;0) MeTo10M 00paTHON MaTpHIIb;
B) MetojoM ["aycca
3x, +2x, +x,=-8
2x, +3x, +x,=-3
2x, +x, +3x, =1
Bapuanr 2
1. Pemuth cucremy nuHEHHBIX anreOpandeckux ypaBHennit (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:

a)y=x2-</?; 0) y=

3aoanue 2.
Haiitu npon3Boauyro GyHKIMKH y = f(x) ¥ BEIYMCIUTD €€ 3HAUCHUE B TOUKE X =1

) y=x-{Wx+l) 6 y=15-(c'=1); ) y=— =

P +x+1
3aoanue 3.
Haiitu npon3BoaHbIe PyHKITHI:

21 x -1
a) y=(Jx+5°; 6) y=3% ; B) y= :
) y=(x+5) )y ‘/x2+1 )y NP

3aoanue 4.
Haiitu npoun3BoaHbIe PYHKIIMIA:

a) y=vin+1+mn({\/x+1); 06) y=[xi_1J ;  B) y=xsin(cosx).
X

:B) y=e™; 1) y=+1+2x

xt+1

+1
3aoanue 5.
Haiiti npon3BoaHbIe BTOPOTO MOpsAaKa QYyHKIUI:
a) y=x" —4x’>+5x—1; 6) y=sin’3x; B) y:xln(x+1).

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

a) y=5x"-3x+2; 0) y=— 1;B)y=e3"; r) y=-+/2-3x
x’ j—
2. HaiiTi mpou3BoiHbIe (HYHKIIMIA, HCTIONB3YsI TeopeMbl U GepeHINPOBaAHHS:
3
a) y=xIn3x; 6) y=—r—.
x +1

3. Bbraucnurs:

a) y=cos3x+2sin’x; 6) y=5"+log,x.

4. Haiiti TpeThto Pou3BOAHYIO QyHKIHi (y" — ?):
a) y=sin2x; 6) y=e

Bapuanm 2.
1. Haiiti npousBoaHbIe QYyHKIHIA:

a) y=3x"+5x—1; 0) y= 2_1_1;13)y:e4x; r) y=+/1+7x
X
2. HaiiTi mpou3BoiHbIC (HYHKIIHIA, HCTIONB3YsI TeopeMbl TU(GepeHINPOBaAHHUS:
2x

a) y=x-In2x; 6) y=——.

x +1
3. BpIUHUCINTS:
a) y=sin 2x—3cos’ x; 0) y=2""+log, x.

4. Haiitu TpeTbio nponsBoanyro yrkmuit (y" —7):
a) y=cos3x; 6) y=e*
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IIpakTnueckas padora Ne§
«HUccenenoBanue pyHKUIMHA C MOMOIIbIO IPOU3BOTHOIN»

HccnenoBaTh PyHKIHIO C TOMOIIBIO TPOU3BOIHOM
C4x? -2
x-3
1. Haiinem obmacts onpenencHus Gpynkuuu. Tak kak QyHKIUS MpeacTaBisieT coboi 1poods, a
KaK, U3BECTHO Ha HOJIb JICJINTh HEJb3s1, TO 3HAMEHATEIh HE JIOJDKEH paBHSTHCS ().
Taxum oOpa3om, X He paBeH 3.
OO6uacTh onpeneneHus D(y) = (— oo;3)u (3;+oo).
2. Haiinem To4ku nepecedeHus rpapuka GyHKIUH C OCIMHU KOOPIUHAT.
C ocwto Oy mipu atoM x=0, Torma y=2/3.Takum o6pazom, (0;2/3) — Touyka mepeceyeHus ¢
ocbio Oy.

y

2

X
C ocbro Ox npu 3T0oM y=0, Torna 3 =0, otkyna x==
x —

=+ . CaMOCTOSTENILHO

-
Sy

BBIMUILNTE JIBE TOUKH IepeceueHusi ¢ ocbto OX.
3. Haiitu nmpomexxyTku Bo3pacTaHus/yObIBaHUS (PYHKLNHU, SKCTpeMyMbl GyHKIMU. {11 3TOrO
BBIUMCIIUM NIPOU3BOIHYIO

| 4x?—24x+2

> Pemass ypaBHenne y'=0, HaxogUM TOYKH TIOJO3PUTEIbHBIE HA
(x-3)

6++14
OKCTpEMYM T . HOHLSYHCL Pa3JI0KCHHUEM KBAAPATHOI'O TPEXUJICHA MOXKHO 3aIIMCATh

4[x_6—\/ﬁj(x_6+ﬂ

2 2 J 4(x—x1Xx—x2)
y = = .
(x=3)? (x=3)?
Cnenaem cnenyroniuii pucyHok. Ha pucyHke OTMETHM TOYKH TIOJO3PUTEIBHBIE Ha
HKCTPEMYM, BBIKOJIEM TOYKH, HE BOILIEAIINE B 00NacTh ompeaencHus ¢yHkmuu. OOparute
BHUMaHHE, 4TO X 1<x2.

vt - -
y(x)/x\‘:;YZ / <
Takum oOpa3oM, yHKIHS BO3pacTaeT Ha IPOMEXKYTKAX (— o0;
614 6++14
yOBIBaeT Ha MPOMEKYTKaX TB u 3;T .

DKCTpEeMyMbI

max(y)= {#} a min )= y[ﬂ}

6—@}1 (6+\/ﬁ'+ooj .

2 2

2

3HaueHus: QYHKIUI BBIYUCIUTH CAMOCTOSITENBHO.
4. HaiiTu mpoMEXyTKHM BBITYKJIOCTH/BOTHYTOCTH Trpaduka (yHKUMHU, TOUKH mneperuda. s

3TOTO BBIYUCTHM Y W IpHpaBHsieM K Hyio. HaiileHHbIe TOUKH — TOUKH mepern6a rpaduka
¢ynkmun. [Ipu f" >0 ¢ysaknus Beimykina BHU3( wim BorHyta). [lpu " <0 dyHkums
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BBIMTYKJIA BBEPX.

BbraunciieHus mpoBecTH caMOCTOSITEIBHO.
5. Toctpoum cxematnyno rpaduk GpyHKIHH

[TocTpoeHne mpoBecTH camocTosATeNbHO. CHadana MpOBENEM BEPTUKAIBHYIO aCUMIITOTY
X=3 NYHKTHPHOW JHHHUEH. 3aTeM OTMETUM TOUYKHM NEpeceueHHss C OCSAMH KOOpPJIUHAT,
9KCTpeMyMbl (YHKIMM W TOYKH TepernOa. Jlanee mocienoBaTeIbHO IUIABHON JTHMHUCH
COCIMHSEM BCE TOYKM B HANpaBICHUU CJE€Ba - HANpaBo. Temepp MOXKHO NPOBEPUTH
MOCTPOCHHBIM  TpaduKk (GYHKIMM C y4eTOM MPOMEKYTKOB  BO3pacTaHUs/yObIBaHUS,
BBIMTYKJIOCTH/BOTHYTOCTH Ipaduka (yHKITHH.

1. Haiitu o6nacte onpeneneHus GyHKIIHA
2. Haiitu Touku nepeceueHus rpaduka GyHKINUU C OCSIMU KOOPAUHAT
3. Haiitu npomexxyTku Bo3pacTanus/yObIBaHUS (DYHKIIHH, SKCTPEMYMBI (D yHKIIUU
4. HaiiTn npoMeXyTKH BBIIYKIOCTH/BOTHYTOCTH rpaduka (yHKIMH, TOUKU epernda
5. Toctpouts cxemaTu4HbIi 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>—72x f(x)=x+3x>—9x
8 BapHaHT 13 Bapuant
f(x)=2x"—15x" +24x f(x)=2x"+3x - 36x
9 BapuaHT 14 BapuaHt
[ =x"+3x" —24x f(x)=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. Teno aBuKeTCs IPAMONMHENHO MO 3aJaHHOMY 3aKoHy S(f) =3t +2° +5.

a. HaliTu MrHOBEHHYIO CKOPOCTB T€Jla B MOMEHT BpeMEHH f, =1 cekyHay.

b. Haiitn yckopeHHe Tella B MOMEHT BPEMEHH f, = 2 CEKyHBI.

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

v, =44m/c.

d. Haiith, 9epe3 ckOIBbKO CEKyHJI OT Hadasla OTCYETa YCKOPEHHE Tesa OyzeT paBHO .




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

v(t) =S '(t) =9¢* +4¢ . Toria MrHOBEHHASI CKOPOCTb depe3 | ceKyHmy v(l) =13m/c.
b) s HAXOXKJICHUS YCKOPEHUsI BBIYUCITUM BTOPYIO MIPOU3BOTHYIO
alt)=v()=5"(t)=(s ’(t))' = (9t2 + 4t) =18¢+4. Torga yepe3 2 CEeKyHAbl YCKOPEHHE
Oyzer a(2) =40m/c*.
c) s ompeneneHust BpeMEHH, IO MCTEYEHUH KOTOPOTO CKOPOCTh Teia OyAeT paBHa
44m/c He0OXOIMMO PEIIUTh YpPaBHEHUE v(t) =9t + 4t =44 . Tlomydaem t=2 CeKyHJIBI.

d) Jlns ompeneneHus BpeMEHH, IO HCTEUYCHUH KOTOPOTO YCKOPEHHE Tena OyJaeT paBHO
22M/c* HEOBXOMMO PEIIUTh YPaBHEHHE a(t) =18t +4=22. Ocraercs HaliTu t.

[Ipumep 2. CocraBuTh ypaBHEHHE KacaTelIbHOW K rpaduky QyHKOHH f (x)z ;x_: B TOYKE
X+
(L;1).
Pemenue:

[To ycnoButo 3agauu xp=1 u f(xg)=fp=1. YpaBHEHUE KacaTeIbHOW UMEET BHU]I
y= f(x0)+f<x0)(x—x0).
Takum 00pa3om, OCTaeTCsl HAUTH
, 8
1= (Bx+1)
f(1)=05
Torna ypaBHeHuUe KacaTeJIbHON MPUMET BUJ
y=1+0,5(x—1)
YMHOHM PaBeHCTBO Ha 2
2y =2+x—1, oTKyzna noyiyuuM 2y=x+1.

3adanue 1.
x2
JlaHa kpuBas y = T—x. CocTaBUTh ypaBHEHHUsS KacaTeNbHBIX: a) B TOYKAX IMEPECCUCHUS

KpuBoi ¢ mpsMoil 3x+2y—-4=0; 0) mapajuleIbHOM U NEpHEHIUKYIIPHOM 3TOM mpsMOi; B)
HNPOXOJALINX Yepe3 TOUuKy (2;-5).
3aoanue 2.

1
Haiitu npousBoanyto QyHKImu y' = Ex—l . 3HaueHus NMPOU3BOJHON B HaWJEHHBIX TOUKAX

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

3aoanue 3.

Teno, BBIMYIIEHHOE BEPTHKANLHO BBEpX, JABIKETCA MO 3aKoHy s(f)=4+8t—5t°, rme
BbICOTa §(t) U3MEpSIETCA B METPax, a BpeMs ¢ — B cekyHaax. HaliTu: a) ckopocTh Tena B HayaJIbHbIN
MOMEHT; 0) CKOpPOCTh Te€la B MOMEHT COINPHUKOCHOBEHHS C 3€MJIeH; B) HAMOOJbBILIYIO BBICOTY
noabeMa Tena.

3aoanue 4.

Teno aBukeTCS TPSAMOJIUHENHO MO 3aKOHY s(¢) . OnpenenuTb CKOPOCTh U YCKOPEHHUE Tella B

2t+1
yKa3aHHBI MOMEHT BPEMEHH 1 : a) s(f) =1 —2t—t; t,=2;0) st)= Py 31, =1.
+

3aoanue 5.
Teno, GpOIIEHHOE BEPTHKANBHO BBEPX, JBIDKETCS 1O 3akoHy: A(f) =9t —2t>. Haiitn
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HavyaJlbHyI0 CKOPOCTb U yCKOpeHHe Tena (f, =2) M MaKCUMalbHYIO BBICOTY OABEMA, IPU KOTOPOM

ckopocThb v(¢) =0.

IIpakTnyeckas padora Nel0
«IIpon3BoaHast GyHKIHMHM HECKOJIbKHUX NepeMeHHbIX)»
Haiitu pOu3BOIHBIC Zy, Zy), Zxx, Zxy, Zyy:

1 Bapuant 2 BapHMaHT
1.z =x2?+3y3 + 6xy + 8xy? 1.z = x? + 5xy? — 4xy + 8xy?
2.z =2x% —3xy + 6y* + 8x 2.z = x° + 8x%y + 6y* + 8x

3BapuaHT 4Bapuant
1.z =3x° + 5xy* — 4xy — xy? 1.z = x%y — 3xy® + 2xy? + 4xy?
2.z =2x3+ 3xy® + 6yx* + 7y 2.z =5x3 —xy + 6xy% + 9y

IIpumepHbIe 3aJaHUA IS CAMOCTOSITEJILHOM PadoThl Ne6
«Bblunc/ieHUue HeonpeaeJeHHbIX HHTErpajaoBy

Bapuanm 1.
Haittu nunterpansr:
dx 3[ 2 5 . dx 2141
a)jg, 6)j\/x_dx, B)st, r) [3dx

Haiitu HHTCIrpajibl METOJOM 3aMCHBI nepeMeHHoﬁ:

a) IZ\/2+xdx; 0) J.Z)chil ; B) je_3x+5dx.

Haiiti MHTErpaibl, KCIIOIB3Ys METO HHTETPUPOBAHUS 10 YaCTSIM:
a) .[ 2xe > dx; 0) Ilen xdx.

Bapuanm 2.

Haiitu unTerpaist:
dx [
a) | — 0) i3 dx;
2
S5x
Haiitn nHTErpasibl METOI0M 3aMEHBI IEPEMEHHOM:

a) 'R/de; 0) stdj 2 ; B) Iesx+3dx.

HaiiTi uHTerpasibl, HCIOIb3Ys METO HHTETPUPOBAHUS 10 YACTSIM:
a) Ixesxdx; 0) I4x1n xdx.

B | %; r) [5*ldx

IIpakTuyeckas padora Nell
«OcHOBHBIE METO/IbI HHTErpUPOBaHusi. MeTo Heonpeae eHHbIX
K03 puuneHToB»

HpHMep Brrunciaum OHpCI[CJ'ICHHLIﬁ HUHTErpajl METOAOM HEOIIPECACIICHHBIX KOB(l)(i)I/II_II/ICHTOB
2

J' dx
| X7+ x
[ToasIHTErpaIbHOE BBIPAKEHUE UMEET BH/T

1
x4 x
3HaMeHaTes b POOU MOYKHO Pa3JIOKUTh HA MHOKUTEIIN
X 4x= x(x + 1)

Torma MNOABIHTCIPAJIBHOC BBIPAXKCHUC MOKHO MNPCACTABUTL B BHUAC CYMMBI IBYX HPOCTBIX

npolOei



1 A B
2 =—+t—
X4+x ox x4+l
rae A u B - HeusBecTHbIE KOO DUITHMCHTHI.
Haiinem ux, [uist 5T0 CyMMY IPOCTHIX Apo0ei mpuBeaeM K 001ieMy 3HaMEeHaTEI o
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, 4ToOBI IPUPABHATH K HYJIIO CKOOKY YMHOKaeMy0 Ha A,Torma
-B=1, otkyna B=-1.
[Tonoxum x=0, Torna npomnajer ciaraemoe ¢ B, otkyga A=1.

3HaUYUT
L N
+x x x+l
Torna
i1 4
j ~[~dx- j—dx —ln\x+1H =2In2-In3=In"
X +x oqx 1 3
2 3 2 2 2
2
[—— [=— [ a—, | —
X7 +7x+12 5 x° =1 oy X —x—6 X +x=2
3anaHus:
1 BapuaHt 2 BapuaHT
1 1
———dx dx
£x2+5x+4 £x2—4
3 BapuaHT 4 BapuaHT
Jz- dx .3[ xdx
! X7 +4x > x* +4x+3
IIpakTnuyeckas padora Nel2
«BbIyuciieHue onpeieJIeHHOT0 MHTErpaJjia»
3aoanue 1.

1 2
Haiitu unTterpanst: a) J.xzdx ; 0) j 27 dx .
0 1
3aoanue 2.

Bbraucnuts: a) jx(2 - xz)sdx ; 0) j.ln x(l + x)dx .
0 0

3aoanue 3.
2 4 2 5 1
3x" —=5x"+17 xdx
Haiith naterpanel: a) | ———dx; 0 ;B) |V1—x’dx.
P ) -1[ X ) ;[\/1+3x ) ;[
3aoanue 4.

Haiitu mutomans Gurypbl, OrpaHUYEHHON THHUSAME X =4y , x =0, y=4.
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3aoanue 5.

Haiiti mmomans QUTYpsI, OrpaHHYEHHON MMHUAME Yy =—X", y=x—-2, y=0.

IlpoBepka BBINOJHEHHsSI CaMOCTOsITeIbHOH padorbl. CamocTosTenbHass pabora
HaIpaBJieHa Ha CAMOCTOSITEIbHOE OCBOCHME M 3aKpeIuieHue OOyYaroLMMUCS HPAKTHYECKUX
YMEHHI U 3HAHUU, OBIIaZIeHHEe MPodecCnOHATbHBIMU KOMITETEHIIUSMHU.

CamocrosTenbHas MOATOTOBKA O0yYAIOMIMXCS MO JUCHUIUIMHE MPEIIojaraeT ClIeayrolne

BHUJIBI M )OPMBI PAOOTHI:

e Cucremarnueckas mpopabOTKa KOHCIIEKTOB 3aHATUH, YI€OHOH TUTepaTyphl.

e DBBIITOJIHEHUE PACYETHBIX 3a1aHUM.

e PaboTa co cripaBOYHOM JTUTEPATYPOH.
Cnucok 3a1a4 1J1s1 CAMOCTOSAITEJIHLHOI0 PelleHHs

1. Jlanbr uncna z, =2+3i u z, =1-

2i . Haiigure uucna: a) z, +z,;0) z, — 2,

2. Haiitu cymMMy U pa3HOCTb KOMILICKCHBIX YHcCeN z, =3+2i U 7, =—1—i.

3. Haiitm mpousseneHMe M 4YaCTHOE KOMIUIEKCHBIX YHUCE] 7 U3 PABEHCTBA 7, =3+2i H

2, =—1-i.

4. Jlanbl uncna z, =24+3i u z, =1—

5. Bemomnaute nevictust: a) (2 + 3i)(3 — 2i), 0)

RN z
2i . Haiinure uncna: a) z,-z,; 6) —.

2y
(3=51)(2+31) 2+1 3+i
—— B)—+—.
1+21 3-i 2—-1

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. Bemonuure aeiictaus: a) i® + 120 + 130 + 136 +i%%, 6) (i + it +i21) (i3 + i** +i51)

3
8. Haitnure cymmy marpun A =| —1
1

2 -3 =2
OluB=| 1 0
1 -1 -1

3 4 5
1 2 3
9. Ilycts A :[l J, B=|6 0 -2|.Haiigure npoussenenuss AB u BA (eciu 310
7

0 -
BO3MOYKHO).

10. TpanconupyiiTe MaTpuiy A = (

2 4
11. Beruuciuts 3HadeHne MEOrowIieHa f(x)=2x" —5x+3 or MaTpuusl A = {1 ] .

1 23
12. Haiitu Matpuny C=A" —3B ,rne A= (O J B=

1 8
1 2 3
4 5 6)
0

b

1 2

S e O
wW o =

1 -2
13. Haiitu Mmatpuity A" u ee cien: A:[ J; n=3.

3 -4

14. BpUUCIUTE ONPEAECTUTENN TPETHETO MOPSIAKA:

-1 4 3
0 3 =2
8§ -1 5

15. BpUMCIUTE OPEACTUTENDb YETBEPTOTO MOPSIKA:
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-2 4 1
2 3 41
2 -4 0 2
-1 1 2 3
16. Beruncinuth onpeaenuTesu TPEThEro nopsiika:
2 -1 3
1 -2 0
-5 3 1
17. BIUUCIUTD ONIPEACIUTENL YETBEPTOTO MOPSIKA:
1 2 3 4
-2 3 0 1
3 4 -1 2
-1 1 2 3

18. Pemuth cucreMy JIMHEWHBIX anreopandeckux ypasHenuit (CJIAY):
a) METOJIOM OOpaTHOM MaTpPHUIIBI

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

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

2x, +x, +3x; =—1
19. Pemuth cucremy nuHeiHbIX anredpandeckux ypaBHeHuil (CJIAY):
a) METOJIOM OOpaTHOM MaTPHIIBI

2x, —3x,—x; =—6
3x, +4x, +3x;=-5
X+ x4+ x=-2
20. Pemuts cuctemy MetozoMm [aycca, MaTpuyHbIM CHOCOOOM M HCHOJIb3Yys IMPaBHIIO
Kpamepa.
3x) —xp +x3 =12
S5xp+xy +2x3 =3
X1+xy +2x3 =3
21. Peumnth cucremy MetonoMm ['aycca, MaTpHUUHBIM CHOCOOOM M HCHOJIB3YS INPABUIIO
Kpamepa.

2x—y+z=4
x+3y—z=7
3x—y+4z=12

22. Pemmuth cucreMy Meronom [aycca, MaTpuuHbIM CHOCOOOM M HUCHOJB3YS INPABUIO
Kpamepa.

2x+3y—-4z=3
3x—4y+2z=-5
2x+7y—-5z=13

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

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

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

2x,—3x,—x; =—6

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

X+ X+ x=-2

25. Haiitu npon3BOgHBIC 3a1aHHBIX () YHKIIUHA
2

2
a) y=4x3+3\/_——2; 0) y=sinx-e*; B) y= ; T) y:sin(x2+3);
c

10 .
n y= (x2 +ex) ;oe) y=x"-e™™,
26. Haiitu npon3Boauyr0 GyHKIUKA y = f(X) W BBIYUCIHUTH €€ 3HAYCHHE B TOUKE x =1

a) y=x3~(4\/;+1); 0) y:IS-(x4—1); B) y:#.

27. Haittu npousBoanyto pyHkuuu f(x)=10—-4x+4cosx—3sn x.
28. Haiitu npousBoanyto ¢ynkuuu y =10cosx +5sin x B Touke X, = —

29. Haiitu npou3BoiHbIE QYHKITUI:

D y=dnri+nlEel) 6 yz[)i—j . ) y=x'sin(oos).
X

+1

30. Haiitu mpou3BOHBIE BTOPOTO MOPSAKA (PYHKIIHIA:
a) y=x" —4x* +5x—-1; 6) y=sin’3x; B) y=xh1(x+1).
31. Haittu unTerpassl

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

2
r) j al ;de., n)I(2x+3cos x ).

3).[\/% I/I)J‘()ch2)(x2 —3)dx. K) J-de

d d d
32. HaiiTu uHTETpasl: a) j3—f, 0) I23H dx; B) ngz—x_l ,T) Jﬁ , 1) I dx

. t3xt—5x2 47 t xdx
33. HaiiTu unTerpans: a) I —————dx;0) J ; B) J-\/l xdx.
0

1

1
xdx

35. BBIYMCIUTS MIOMIAIb GUTYPHI, OTPAaHHUEHHOM THHMAME Yy =X~ +1, x=2, y=0, x=0

IIpoBepka BbINOJTHEHHS] KOHTPOJBLHBIX pador. KoHTponbHas paboTa MPOBOIUTCA C
LEJIbI0 KOHTPOJISI YCBOCHHBIX YMEHUN U 3HAHUU U TMOCIEYIOLIEro aHalu3a TUIHYHBIX OMIMOOK U
3aTpyAHEHUN 0OydarolmMXcsi B KOHIE HM3y4eHHUs TeMbl Win pasfena. CoryiacHO KajleHIapHO-
TEMAaTHYECKOMY IUIAHY JIUCLHUILIMHBI IPELYCMOTPEHO TNPOBEICHHE CIEAYIOIUX KOHTPOJIBHBIX
pabor:

e KonurponbHnas padora Nel no pazaeny «Teopusi KOMIUIEKCHBIX YHCEI»
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e Konrponbnas padora Ne2 no pazaeny «OCHOBBI TUHEHHOM anredopb»
e KontponwsHas padora Ne3 mo pazneny «OcHoBBI nuddepeHITMaTbHOTO ¥ HHTETPAIIBHOTO
UCUHUCIICHUS»
Kountpoasnas padora Nel
Bapuant 1
1. JlaHBI KOMIUICKCHBIC YHCTA Z,, Z,. HallTH z,+2,, 2,— 2, 2, %y 4,/2, ¢ 2, =2+3i,
2, =1-2i.
2. [IpencraButh uncino z =1+i B TPUTOHOMETPUYECKOH dopMe.
3. JlaHbl KOMIIJIEKCHBIE UUCHa Z,, Z,. Haitu  z,-z,, z,/z,:

Z, Z\/E(COS£+iSin Zj, 2, =\/§(cos£+isin zj.
3 3 6 6

4. Berauciute B TpuronoMerpuueckoit popme (1+1)°.
Bapuanm 2
1. JlaHbI KOMIUIEKCHBIC YHCHA Z,, Z,. HAUTH 2, + 2,, 2,—2,> 2,2y %/Z, :

3 1. .
2. TIpencTaBuTh YHCIIO Z = - + El B TPUTOHOMETPUYECKOH (hopme.

3. JlaHbl KOMIIJIEKCHBIE YUCHa Z,, Z,. Halitm z,-z,, z,/z,:

2 zﬁ(coszﬂ'sinzj, 2, zﬁ[coszﬂ'sinzj.
3 3 6 6

. 3 1.
4. BeruuciuTe B TPUTOHOMETPUYECKOH Gopme 7+ 51 .

KonTposbnas paGora Ne2
Bapuant 1

1. Beruucnure matpuny D =A-B+2C r , Tae

(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 30
10
2. Beruncnute onpeneauTeNb
213-21
3 -1 1 2
01-132
1 0 -3 1
a) 0) 00-142
2 -2 1 1
000 31
1 0 2 3
000 01
3. Pemuth cucteMy TMHEWHBIX aNreOpanyecKux ypaBHEHHMA
a) metogom Kpamepa; 0) metogom ["aycca
2x, +4x, —x;=5
- X, +2x, +4x;, =5
Sx,+x,—x;,=5
Bapmuanr 2

1. Beruncnuate Matpuny D = A-B+2C" | tie
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21
2 11 1 0
0) A= , B={03|, C=
-1 02 -1
10
2. BeruncauTe onpeenuTenb
11 3-21
1 -2 1 2
L o0 01 02-1 32
a) 6)00 -1 31
2 -2 1 1
00 0 12
1 1 23
00 0 03
3. Pemthb cucreMy JTMHEMHBIX aNreOpanyecKux ypaBHEHUN
a) metogoM Kpamepa; 0) metonom ["aycca
2x,=5x,+x; =4
X, —3x;=4

=3x,+2x,—x, =4

KourpoabHnas padora Ne 3
Bapuanm 1.
1. Haiitu BTOpYIO POU3BOIHYIO sl (PYHKIUU:

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) | 3;112; 6) [ dx.

5. BeIUHCIUTE OHpeI[CJICHHBIG I/IHTCFpaJ'II)IZ

a) jde; 6) J‘

X

™

Bapuanm 2.
1. HaiiTu BTOpYIO MPOU3BOIHYIO 7S (PYHKITUH:

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

3
3. UccaemoBath Ha SKCTpeMyM QYHKIHIO Y = x(x—4)"
4. HaﬁTH I/IHTeraJ'II)IZ

0) Ie’x”dx.

2x-3"
5. Beruucauts onpegleneHHme AHTETPAIBI:

2 3
X +3x— 2 3x+1
a) |————dx; 0)
) I X J.\/2x+

Cpognas Tabauua mo nmpuMeHsieMbIM (OpMaM UM MeTOAaM TeKyUIero KOHTPOJs W
OLICHKH Pe3yJbTATOB 00y4eHus!
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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

[TpomexyTouHasi aTTecTanusi 1O JUCHUIUIMHE «MaTeMaThka» — WTOroBas KOHTPOJIbHAs
pabora.

HtoroBasi KOHTpOJIbHAsE paboTa MPOBOJUTCS 3a CUET BPEMEHHM OTBEICHHOIO Ha M3Yy4YEHUE
JTUCHUTUTHHBL. [Ipu yCIIOBUM CBOEBPEMEHHOTO M Ka4eCTBEHHOTO BBITOJHEHHS 00YUJarOIIMMCST BCEX
BUJIOB PabOT, MPelyCMOTPEHHBIX paboyel mporpaMMoil TUCIUITIIHHEI.

HToroBast KOHTpOJIbHAS padOTa MPOBOAMUTCS B POpPME pPEUICHHUS 3ajad.

BrinonHnenue 3a1anuii paccuuTaHo Ha J1Ba akajeMudeckux yaca (90) MUHYT.

3agaHus K NTOrOBOM KOHTPOJILHOM padore
Bapmuanr 1
1. Haiftu nevicTBuTenbHBIE Ycha X U 'y u3 ypaBHeHus (1+2i)x+(3-51)y=1-3i.

2.Haiitu matpuny C = —-2A+3B.

0 1 2 1 1 O
-2 01 1 -4

a) A= . B= . 6)A=l1 -2 0O B=|0 0 2
3 0 2 3

3 2 -1 -1 0 -1

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

4. HaiiguTe npou3BOIHYIO QYHKIIUH:

5 .
a) y=2—x1;6) y=+2x>+1; B) y=cos2x—3sin’ x;
x —
5. Haiitu unTerpansr:
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dx cxt43x -1
a) |——; 0) |————d
omn ® ! *

Bapuanr 2.
1. Haiitu neiicTBUTENNbHBIC YKCla 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

0 1 2 1 0 -1

3. Pemnth cuctemy nuHEHHBIX anreOpanyeckux ypaBaenuid (CJIAY ))meronom Kpamepa:
2x,—3x,—x; =—6
3x, +4x, +3x;=-5

X+ X+ x=-2

4. Haitnute mpou3BOIHYIO (DYHKITHU:
3 .
a) y=3—x;6)y: 2x*-3; B) y=2sin x+5cos’ 2x.
X +5

5. HaliTu uHTErpasIbl:

)-[3 +2

4 Cucrema ouenuBanus KoMmiuiekTa ®OC Tekymero KOHTPOJIs M NPOMEKYTOYHOM
arrecTanuu

IIpu oueHMBaHMM NPAKTHUECKOW M CaMOCTOSATEJIbHOM paboThl M (GOpM MPOMEKYTOUHOMH
aTTeCTalllU CTYJEHTA YUUTHIBAETCS CIEAYIOLIEE:

- Ka4eCTBO BBIIIOJIHEHUS IPAKTUYECKOM yacTu paboThl;

- KauecTBO 0(hOpMJIEHHUS OTYETA 10 padoTe;

- KQYeCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHbIE BOIPOCHI IIPH 3aLUTE PAOOTHI.

Kaxpiii BU pabOTHI OIECHUBACTCSI 110 TSATH OaTbHOW MIKaE.

«5» (0TIMYHO) — 3a TITyOOKO€e U MOJIHOE OBJIaJIEHUE CoJlepKaHheM ydeOHOro MaTepuana, B
KOTOpOM oOOydJaromuiics CBOOOJHO U YBEPEHHO OPHEHTUPYETCS; 3a YMEHHE MpPaKTUYECKU
NPUMEHATh TEOPETHUECKUE 3HAHMs, BHICKA3bIBaTh U OOOCHOBBIBATH CBOM CYXkJeHHs. OueHka «5»
(0TNIMYHO) IpeoiaraeT rpaMOTHOE U JIOTHYHOE U3JI0’KEHUE OTBETA.

«4» (xopol10) — ecau 00ydaroUMiics MOTHO OCBOMJI YUeOHBIN MaTepual, BiageeT HaydHO-
MNOHATUMHBIM aNnapaToM, OPHEHTUPYETCS B HU3YUYEHHOM MaTepuaie, OCO3HAaHHO IMpPUMEHSET
TEOpeTUYEeCKHe 3HaHUs Ha NMpPaKTUKE, TPAMOTHO M3JIaraeT OTBET, HO cojepXaHue U Gopma OTBeTa
UMEIOT OT/IEJIbHbIE HETOYHOCTH.

«3» (YIOBJETBOPUTENIBHO) — €CIM OOydaromuiicss OOHapy>KMBaeT 3HAHWE M IMOHMMaHHUE
OCHOBHBIX TOJIOKEHUM Y4eOHOro Marepuasna, HO M3JIaraeT e€ro HENoJHO, HEeIOCJeO0BaTEIbHO,
JIOITYCKAaeT HETOYHOCTH, B IPUMEHEHUM TEOPETUYECKMX 3HAHMN IIPU OTBETE HA IIPAKTHKO-
OpPUEHTUPOBAaHHBIE BOIIPOCHI; HE YMEET J0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKICHHUS.

«2» (HeyJIOBIETBOPUTENBHO) — €CIM O0y4aroIUiiCsl UMeeT pa3po3HEHHbIE, OECCUCTEMHBIE
3HaHMSI, JONYCKAaeT OMMOKU B ONpENelIeHUH 0a30BbIX MOHATHM, UCKaXaeT UX CMBICI; HE MOMKET
MIPAKTUYECKH IPUMEHSTH TEOPETUUECKUE 3HAHUS.

Kpurtepuu oueHnBanusi npaKkTH4eCKUuX pador.

[IpakTryeckas paboTa OLIEHMBAETCS MAKCUMAIbHO OLEHKON «5» (OTIMYHO).

Kaxxnoe 3amanne orieHUBaeTCs MaKCUMaIBHO OIEHKOU «5» (OTINYHO).

Ilo pe3ynbraTram OLIEHNBAaHUS BCEX 3aJaHUN OILIEHKA COOTBETCTBYET CPEAHEM.

Kputepuu onieHnBaHus peieHni 3aad.

—dx

6) J4x +2x° -6
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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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