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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
[TpomexyTouHas aTTecTanus B JOPME Umo2080L KOHMpOIbHOU pabomul & 3 cemecmpe U 8 guoe
UmMo20801 KOHMPOJILHOU pabomul 8 4 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
3 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»
4 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

Ilepeyenns norosopoB IbC u BJ|

N Cpox
YueOHblii »
ron HaumeHoBaHue T0KyMeHTA ¢ YKa3aHHEM PeKBU3UTOB necTBUs
JOKYMEHTA
2025/2026 Horosop Ha noctyn k 9bC ZNANIUM.COM mexny YYHuT B C 12.07.2025

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

no 11.07.2026

Jlorosop Ha noctyn k 9BC «95C FOPAUT» (nonHas
koiutekuus) mexay YYHuT B nnne aupexropa CO YVYHuT un
000 «dnekrporHoe u3natenbetBo FOPAMTY Ne 1/25-36¢ ot
06.03.2025 1.

C 06.03.2025
no 05.03.2026

Jorosop Ha noctyn k ObC «YHuBepcurerckas OubimoTexa
onnaita» mexay YYHuT «Hexkemenuna» Ne 223-332 ot

01.10.2025 no

20.08.2025 30.09.2026
Horosop Ha noctyn k ObC «Jlaub» mexny YYHuT u C 08.08.2025
n3gaTeabcTBOM «Jlaup» Ne 223-255 ot 25.06.2025 o 07.08.2026
Horosop Ha noctyn k COb mexay YYHuT u uznarenscrBom C 04.06.2024

«JTaab» Ne COB 47-J1C 5010-24 ot 04.06.2024

no 20.05.2026

JloroBop Ha TOCTYII K 3JIEKTPOHHBIM M3JJaHUSM B COCTaBe 0a3bl
mauabelx «HAYUHAS DJIEKTPOHHA S BUBJIMOTEKA
eLIBRARY.RU» mexnay YYHuT u OOO HOB Ne 223-423 ot
22.10.2025

C01.01.2026
no 30.12.2026

JloroBop Ha JOCTYIH K 3JIEKTPOHHBIM U3/IaHUSM B COCTaBe 0a3bl
nanHbix «HAYUYHAS DJIEKTPOHHAA BUBJIMOTEKA
eLIBRARY.RU» mexny YYHuT nu OOO H3b Ne OI'3-1283 ot
05.12.2024

C 01.01.2025
no 30.12.2025

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

C 10.08.2025
1o 09.08.2026

HaumeHoBaHMe NPOrPaMMHOI0 o0ecreyeHust

Windows 7

Office Standart 2007 Russian OpenLicensePack NoLevel Acdme
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Office Standart 2010 RUS OLP NL Acdmc

S. HHBIE CBEAEHUA U MATEPHUAJIbBI

5.1. IlepeueHb 00pa30BaTeJbHBIX TEXHOJOTHH, WHCHOJb3yeMbIX MPH OCYIIECTBJIEHHH
00pa30BaTeIbHOIO MPOIecca Mo THCIUTIINHE

AKTHBHBIE H HHTEPAKTUBHLIC (1)0pr1 MPpOBEACHUSA 3aHATHH

AKTHBHBIC U MHTEPAKTHBHbIC (DOPMBI MPOBECHUS 3aHATUN PEANTU3YIOTCS MPH MOATOTOBKE
[0 MporpaMMaM CpeAHEro Npo(ecCHOHANBHOTO OO0pa30BaHUS W IpeanojararT oOydeHHe B
coTpynHudecTBe. Bce ydacTHMKM 00pa3oBaTenpHOrO mporecca (IMpernoaaBaTelib W CTYICHTHI)
B3aUMOJICHCTBYIOT APYT € IPYroM, OOMEHHUBAIOTCS HH(pOpMAIMEN, COBMECTHO PEIAIOT MPOOIIEMBI,
MOJICIIUPYIOT CUTyallud B atMoc(epe IelO0BOr0 COTPYAHHYECTBA, ONTHMAIBHON JUIS BBIPAOOTKH
HaBBIKOB M KauecTB OyAyliero npogeccuoHaia.

OCHOBHBIE IPEUMYIIIECTBA AKTHBHBIX U HHTEPAKTUBHBIX (POPM MTPOBEACHUS 3aHITHHA:

- aKTUBU3ALUS I03HABATEIbHON U MBICIMTEIBHOM NEATEIbHOCTH CTYICHTOB;

- YCBOGHHE CTYJCHTaMH Y4eOHOTO MaTepraja B KaueCTBE aKTUBHBIX YUaCTHHKOB;

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

- YCUJICHHE MOTHUBAIMH K U3YUEHHIO TUCIUILIMHBI 1 O0yYSHHIO B IIEJIOM;

- co3/1aHue O1aronpusTHOW aTMOCc(ephl Ha 3aHATHH;

- pa3BUTHE KOMMYHHKATHBHBIX KOMIIETEHIIHIA y CTYJCHTOB;

- pa3BUTHME HaBBIKOB BJAJEHUS COBPEMEHHBIMH TEXHHYECKMMHU CPEICTBAMU U
TEXHOJIOTUSIMH 00paboTKK HHPOPMALINY;

- (hopMupoBaHHE U pa3BUTHE CHOCOOHOCTH CaMOCTOSTENbHO HAXOAUTh MH(DOPMALUIO U
OTIPEeNIeNIATh YPOBEHB €€ JOCTOBEPHOCTH;

- HCIOJb30BAaHUE 3JEKTPOHHBIX (GOpM, 00ECIEUMBAIOLIMX YETKOE YIpaBlIeHHUE Yy4eOHBIM
IPOIIECCOM, TIOBBIIIEHHE OOBEKTUBHOCTH OIICHKH PE3YJIbTaTOB 00yUEHHSI CTYICHTOB;

- npuOamkeHHe ydeOHOro mpolecca K YcloBusM Oynaymeidl npodeccruoHanbHOM
NeSITETTHHOCTH.

AKTUBHBIE M UHTEpPaKTHBHbIE (POPMBI YYEOHBIX 3aHATUH MOTYT OBITH MCIIOJIb30BaHBI MPHU
MIPOBEICHUH JICKIIHIA, TIPAKTHYECKUX U JTaOOPAaTOPHBIX 3aHATHIA, BHIIOJHEHUH KYPCOBBIX MPOEKTOB
(paboT), Mpu NMPOXOKAESHUH NMPAKTUKH U APYTUX BUIAX YUEOHBIX 3aHATHH.

Hcnonp3oBaHne aKTUBHBIX W WHTEPAKTUBHBIX (OpM YUEOHBIX 3aHITHH ITO3BOJISET
OCYILECTBIISATh OLIEHKY YCBOEHHBIX 3HaHUH, CPOPMUPOBAHHOCTH YMEHHUN U HaBBIKOB, KOMIIETEHIUI
B paMKax TMPOLEAYPHl TEKYIIEr0 KOHTPOJIS MO IUCHHUILIMHE (MEXIUCIHUILTMHAPHOMY KYpCY,
npodecCHOHATBHOMY MOJTYJIIO), TPAKTHKE.

AKTUBHBIE M HMHTEpAaKTUBHBbIE (OPMBI YUEOHBIX 3aHATUI peamu3yloTcs MpernojaaBaTesieM
coriacHo palouell mporpaMMe Yy4eOHOM JUCHUIUIMHBI (MPOPECCHOHANIBHOIO MOAYJS) WU
nporpaMMe MpakTHKU.

WHaTepakTHBHAS JEKIHSI MOKET MTPOBOAUTHCS B PA3IMYHBIX (hopMax.

Juckycceusi — 310 nmy0iaMyHOe 00CyKIeHNEe WM CBOOOAHBIN BepOalbHbIi 00MEH 3HAaHUSMH,
CYXJICHUSIMH, WJICSIMHU WM MHEHHUSMH I10 MTOBOJY KaKoro-Iu0o CIOPHOTO Bompoca, nmpodiiemsl. Ee
CYIIECTBEHHBIMU YEepPTaMHU SIBJIAIOTCS COYETaHHE B3aMMOIOMOJHSIIOIIEr0 Juanora U 00CyKACHUs -
CTIOpa, CTOJIKHOBEHHUE PA3IMYHBIX TOYCK 3PECHUS, TOZUIIHIA.

Bo3MokHOCTH MeTo/1a TPYNIIOBON AUCKYCCHHU:

- YYaCTHHUKH JHCKYCCHH C Pa3HBIX CTOPOH MOTYT YBHJETh MPOOJIEMY, COTOCTABIISS
IPOTHBOMNOJIOXKHbIE TO3UIINH;

- YTOYHSIIOTCSl B3aUMHBIE IMTO3UIMH, YTO, YMEHBIIAET CONPOTHUBIICHUE BOCIPHUATHIO HOBOM
uHpOpMaInH;

- B TIpoIlecce OTKPHITBIX BBICKA3bIBAHWN YCTPAHSAETCS AMOIMOHAIBHAS MPEIB3ATOCTH B
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OIICHKE MO3UIIUY TAPTHEPOB U TEM CAMBIM HUBEIUPYIOTCS CKPHITHIE KOH(JIUKTHI;

- BbIpa0aThIBa€TCs IPYMHIIOBOE PEUIEHHE CO CTaTyCOM I'PYIIOBOIl HOPMBI;

- MOXHO HCHOJB30BaTh MEXaHU3Mbl BO3JIOKEHUS U TPUHATUS OTBETCTBEHHOCTH,
YBEJIMYUBAsA BKIIOYEHHOCTh YYAaCTHHKOB JIMCKYCCHHM B IMOCIEAYIOUIYIO pEalU3alfi0 TPYHNIOBBIX
peLIeHu;

- YIOBIIETBOPSETCS MOTPEOHOCTh YYaCTHUKOB TUCKYCCHM B MPHU3HAHUM U YBaXKCHHH, €CIIU
OHH TIPOSIBUIIM CBOIO KOMIIETEHTHOCTh, U TEM CAaMbIM MOBBIIIACTCS YP(HEKTUBHOCTh MX OTAAYU U
3aMHTEPECOBAHHOCTD B PEILICHUU TPYIIIIOBOM 3a/1auH.

OcHoBHBIE QYHKITH MPENOABATEINS TP MPOBEACHUN JUCKYCCUU:

- opmynupyet npoOieMy U TeMy IUCKYCCUH, TaeT UX padoune onpeaeacHus;

- CO3/1aeT HEOOXOIUMYIO0 MOTHBAIIUIO, TOKA3BIBAET 3HAYUMOCTD MPOOJIEMBI JIJIsI YIaCTHUKOB
JTUCKYCCHUHU, BBIENSET B HEM HEPEUICHHbIE U IPOTHBOPEUUBBIC MOMEHTBI, OIIPEIEsIeT 0KUIaeMblit
pe3yJbTaT;

- co3aaeT 1o0poKenaTeabHy atMochepy;

- opmynHpyeT BMecTe ¢ yYaCTHHKAMU MPaBUiIa BEICHUS JUCKYCCUU;

- ToOMBaeTcsl OTHO3HAYHOT'O CEMAHTUYECKOTO IIOHUMAHUSI TEPMUHOB U MTOHSTHIA;

- CIIOCOOCTBYET IMOJICPIKAHUIO BEICOKOTO YPOBHSI aKTUBHOCTH BCEX YYACTHUKOB, CIICIIUT 3a
COOJIIOZICHHEM PErjlaMeHTa U TEMbI JUCKYCCUU;

- (QuKcHpyeT NpEUIOKEHHBICE HICH Ha IUIAKaTe WM Ha JOCKe, YTOOBl HCKIIOYHTH
MOBTOPEHHE U CTUMYJIHPOBATH JOMOIHUTENBHBIE BOIIPOCHI,

- Y4aCTBYET B aHAJIM3€ BBICKAa3aHHBIX UCH, MHCHUM, TO3UIIMNA; TTOJABOJIUT MPOMEKYTOUHBIC
UTOTH, 4TOOBI U30€XKaTh IBUXKEHUS JUCKYCCUU 110 KPYTY.

- 00001aeT mpeIoKEeHNS, BbICKA3aHHBIC TPYIIOH, W TOJIBITOXHBACT BCE JIOCTUTHYTHIC
BBIBOJIbI U 3aKJTFOUEHUS;

- CPaBHHMBAET JIOCTUTHYTHINA PE3YJIbTAT C UCXOJAHOMN EIBIO.

[Ipu mpoBeAeHUH NUCKYCCHH MOTYT HCIIOJIb30BAThCS PA3IUYHBIE OPraHU3AIMOHHBIE (OPMBI
3aHATUM.

Pa30op koHkperHbIX cuTyauuii (keiic-merom). Meron KeHCOB NpeaCTaBisieT CcOOOU
W3y4YeHUE, aHalu3 W TMPUHATHE PEIICHUM MO CHUTyallud, KOTOpas BO3HHUKJIA B pe3yJbTare
MPOUCHICIIINX COOBITUH, pEalbHbIX CHUTyallMil WM MOXET BO3HHKHYTh IpPU OINpPEeAETCHHBIX
00CTOSATENHCTBAX B KOHKPETHON OpraHU3aIK B TOT WM HHOM MOMEHT BPEMEHH.

[{enu ncmonb30BaHUs Keic-MeTo1a:

- pa3BUTHE HABBHIKOB aHAJIN3a U KPUTHUYECKOTO MBIIIJICHUS;

- COEIMHEHNE TEOPUH U MPAKTHUKU;

- IPEJICTAaBIIEHUE TPUMEPOB MPUHUMAEMBIX PEIIEHUN U UX MOCIEACTBUM;

- IEMOHCTpAIIHS PA3TUYHBIX MMO3UIUI U TOUYEK 3PEHUS;

- (opmMupoBaHuME HAaBBIKOB OILIEHKH aJbTEPHATUBHBIX BApUAaHTOB B  YCIOBHUSAX
HEONPEIeTIEHHOCTH.

Meron pa3bopa KOHKPETHBIX CHUTyalldid MOXKET OBITh TMPEACTABICH TaKUMH CBOUMH
Pa3HOBUAHOCTSIMU KaK PElIEHUE CUTYallMOHHBIX 33a7a4, BHIIIOJIHEHNE CUTYallMOHHBIX YIIPAKHEHUH,
Ke¥c-CTaluu, METO/I «MHIIUICHTa» U MPOH.

[Ipu pa3paboTke coaepkaHus KeWCOB (KOHKPETHBIX CHUTyallui) cCieayeT coOroaaTh
cienyroire TpeOoBaHus K yueOHOMY KeHCy:

- Keiic momxeH onmuparbcs Ha 3HAHUS OCHOBHBIX PAa3/IeNiOB TUCIUILIMHBI, 3 HE KaKUX-TO
YaCTHOCTEH.

- Keiic gomkeH comepxaTh TEKCTOBBIM MaTepuain (ONMUCaHUE) M JAPYrue BUIBI MOJAYU
uH(popMaluu (Tabnuibl, rpaguKy, TMarpaMMBbl, WUTIOCTPALMH U T. I1.).

- Keiic He nomkeH conepxarh mpsiMol (hOPMYIUPOBKU TIPOOIIEMBI.

- Keiic nomken ObITh Hamucad MPOGECCHOHATBHBIM SI3BIKOM, HO B UHTEPECHOM JIJISi YTCHHS
dopme.

- Keiic nomken ObITh OCHOBAH Ha peajbHBIX MaTepuaiax, HO Ha3BaHMs KOMIIAHUN, TOBAPOB,
reorpapuuecKux MeCT U T. T. CBEACHUSI MOTYT ObITh U3MEHEHBI. OO ATOM JTOJKHO OBITh CKa3aHO B
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CHOCKE K OIMCaHuIo Kekca. 3.6.5. PekomeHnayercs cienyromas CTpykTypa Keiica:

1. Onucanue cuTyanuu.

2. JononHuTenbHas UHPOpManus B BUAE (OPM OTUYETHOCTH, CTATUCTHUECKUX U
aHAJIUTUYECKUX TaOnuL, rpaduKoB, IuarpaMM, HCTOPUYECKHUX CIPABOK O KOMIIAHMH, CIIMCKA
UCTOYHUKOB M JI000i Ipyroil nHpopMauu, KoTopasi Hy>KHa JIJIs aHaIM3a CUTYaI|H.

3. Meroanyeckas 3anucka (1-2 ctp.), comepxkamias Kak pEeKOMEHJALMU Ul CTYACHTa,
AHATTM3UPYIOIIETO KeiC, TaK U JUIS MPEerolaBaTelsl, KOTOPBIA OpraHu3yeT 00CyXIeHHE Kelica.

4. IlepeyeHb BONPOCOB, KOTOpBIE JOJDKHBI IOMOYb CTYJEHTaM IOHSATh €0 OCHOBHOE
cojepxkaHue, cGhOopMyIHpOBaTh NPOOIEMy M COOTHECTH NpoOJIeMy C COOTBETCTBYIOIIUMHU
paszenaMy AMCHUIUINHBL
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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)
3 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
4 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.

Crepnuramak 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
JTUCITUIIMHE 8 9acoB, HA CAMOCTOATEIbHYI0 paboTy 64 yaca.

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:

YMeHHs:

- pemath 331a4u Ha OTHICKAHUE MTPOU3BOHON CIOXKHOU (PYHKIIUU, TPOU3BOIHBIX BTOPOTO U
BBICILIUX MOPSI/IKOB;

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

- NPUMEHATb METOJbl MAaTEMaTHYECKOIO aHajlu3a IpU PELIECHUM 3a1ad IPHUKIAJIHOTO
XapakTepa, B TOM 4ucie NpoecCuOHANbHON HapaBIE€HHOCTH;

3HAHHUSA:

- OCHOBHBIE TIOHATHUS U METOJIbl MAaTEMATUYECKOTO aHAJIN3a;

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

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

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO [1€ATEIbHOCTh, BBIOMpPATh THUIIOBBIE METOABI U
CTHOCOOBI BHITTOJIHEHUS TPO()ECCHOHANIBHBIX 33144, OLIEHUBATh UX 3 (HEKTUBHOCTH M KAYECTBO.

OK 3. IIpuHumaTh pemeHus B CTaHJAPTHBIX U HECTAHJAPTHBIX CUTYALMSIX U HECTH 332 HUX
OTBETCTBEHHOCTb.

OK 4. OcymecTBisiTh MOUCK U HCIONb30BaHHE WHGOPMAIUU, HEOOXOTUMOW IS
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
npodecCHOHATBLHOMN 1A TeTbHOCTH.

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

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

KoHTposb 1 oleHKa pe3ysibTaToB OCBOEHMSI — 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
npodeccuoHaNbHBIMM KOMIIETEHUUsAMU. B Xoze mpakTudeckoil pabOThl CTYAEHTHI IPUOOPETAIOT
YMEHUS, MIPEeyCMOTPEHHbIE paboyeil mporpaMMoil TUCIUIUIMHBI, y4aTcs UCIOIb30BaTh (POPMYIIBL,
U NPUMEHATh pa3IMYHble METOJMUKHU pacyeTa, aHaJU3HPOBATh MOJIYYEHHbIE PE3yJbTaThl U JI€JIaTh
BBIBO/Ibl, OIIMPAsICh HA TEOPETUYECKUE 3HAHUS.
Crucok npakTUYecKux padorT:
e [IIpaktuyeckas pabora Nel «JleiicTBUs HaJg KOMIUIEKCHBIMHM UYHUCIIaMHU B anreOpamyecKon
dbopme»
e [Ilpaktuyeckas pabora Ne2  «/leficTBHs  Hax  KOMIUIGKCHBIMH  YHCIIaMH B
TPUTOHOMETPUUYECKON hopme»
e [Ilpaktuyeckass pabora Ne3 «JleiicTBUs HaJ KOMIUIEKCHBIMU YHCIIaMH B IOKa3aTeIbHOU
dbopme. Dopmyna Dimepay
e [Ilpaktuyeckas pabora Ned4 «BpuucieHHe 3HAYCHUH BBIPAKEHHH C KOMIUIEKCHBIMU
qHCIaMu»
e [IpakTuueckas padora Ne5 «JleficTBHsI ¢ MaTpUIIaMK»
e [Ipaktnueckas padora Ne 6 «Mertox I'aycca pemenus CJIAY »
o [Ilpaktuueckas pabora Ne7 «lIpumenenue npaBun auddepeHIpoBaHUS UIS HAXOXKACHUS
IIPOU3BOIHBIX»
[TpakTuueckas paborta Ne§ «VccnenmoBanue PyHKIMH ¢ TOMOIIBIO IPOU3BOTHOMN»
[TpakTuueckas pabota Ne9 «lIpousBoHas U ee MPUIOKESHUS
[Tpaktuueckas pabota Nel0 «IIpon3BoaHast pyHKIIMHM HECKOIBKUX MTEPEMEHHBIX)
[Tpaktueckas pabora Nell  «OcHOBHBIE  METOABI  HMHTErpUpPOBaHUA.  MeToj
HEOMpeAeNeHHBIX KO3 PHUITUESHTOBY
e [lpaktuueckas pabora Nel2 «BbruncineHue onpeieIeHHOro HHTerpaia»
Conepxanuie, dTambl TPOBEICHHS M KPUTEPUU OICHUBAHHS IPAKTUYECKUX padboT
MPEJICTABICHBI B METOAMYECKHUX YKa3aHUSIX 10 MPOBEICHUIO MPAKTUYECKUX PaldOT.
IIpakTnueckas padora Nel
«JleicTBUS HAl KOMILUIEKCHBIMM YHMCJIAaMM B ajiredpanyeckoii popme»
3aoanue 1.
HaiiTi KOMIIIIeKCHOE YKCIio Z U3 paBeHcTBa 2+ 3i = z7+4 +1.
3aoanue 2.

Haiitu nponsBeneHne KOMIUIEKCHBIX YUCEN Z U3 paBeHCTBa Z, =3+2i u z, =—1—1.

3aoanue 3.
. 1 ) 1.
HaiiTi yacTHOE OT JeNeHrs KOMIUIEKCHOTO YUCHa 27, = E —3i Hayucno z, =2+ gz .

3aoanue 4.
Haiitu i .
3aoanue 5.
Brruncnure

1 if3) 1 if3)
a) | ——+—— | ; 0)|-——+——| .

2 2 2 2

IIpuMepHbIe 3aaHUA I CAMOCTOATEIbHOM padoThl Ne 1
«JlelicTBUA HAJl KOMILIEKCHBIMM YHCJIAMM»
Bapmuanr 1.

. 4 . .

1. JlaHBI KOMILIEKCHBIC YHCIA Z,, Z,. Halitn 7z, +z,, z,-2,, =~ : 7, =15+8i, z, =4-3i.
2
2. [IpencraButh uncno z=3—4i B TpUTOHOMETpUYECKoOU hopme.
2
3. Pemnth kBagpatHoe ypaBHeHne X —x+1=0.
4. Haiitu neiicTBuTenbHbIe yncna X Uy us ypasuenuss (3+i)x—2(1+4i)y=-2-4i.
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Bapuanm 2
. Z . .
1. JlaHBI KOMIIIEKCHBIE YHCTA Z,, Z,. Halttn z, +z,, z,-2,, = : 2, =9-3i, z, =1+7i.
2y
2. [IpencraButh 4ncio z =2+3i B TPUTOHOMETpUYECKOU (hopme.
2
3. Pewuts kBagpatHoe ypaBHenue 2x° +x+1=0.
4. Haiitu nelicTBUTENbHbIE uncia X U y u3 ypasaenuss (1+20)x-3(1-2i)y =1+1.

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

Jlano z, = 2(cos 60° +isin 600) Hz,= 3(cos1200 +isin 1200). BbIuncuTh 7, - 7, .
3aoanue 2.

Hano z, = 3(cos 30° +isin 300) uz,= 2(cos 60° +isin 600). Bhruncants L |

2
3aoanue 3.
Beipasure sin 4, u cos4¢@ 4depe3 sin @ U cos.
3aoanue 4.
Hano z, = \/E[COSE-FiSiH Zj "z, =\/§{cos£+isin Zj. Haitnute a) z,-z,; 0) S
3 3 6 6 2,
—_— Z

B s DYz, ot

2

3aoanue 5.
Brruncinure: (1 + i)ﬁ.
IIpakTnueckas padora Ne3
«/leficTBUSI HAJl KOMILIEKCHBIMM YHCJIAMH B IOKAa3aTe1bHOI (popme. Popmyia
Jilnepa»
3aoanue 1.
[TepeBenuTe uncna B MOKa3aTeIbHYIO (OPMY U BHITIOJTHUTE YMHOXKCHHE.
Jlano z, = 2(cos 60° +isin 600) M z,= 3(cos1200 +isin 1200). Beraucnute 7, - z, .
3aoanue 2.
[lepeBenute uncna B moka3aTelbHYIO (OPMY U BHITIOTHUTE JIEICHHUE.
Jauo z, = 3(cos 30° +isin 300) Uz, = 2(cos 60° +isin 600). Bbrancants L
2
3aoanue 3.
[TepeBenuTe uncna B MOKa3aTeIbHYIO ()OPMY U BEITIOJTHUTE JICTICHHC.
z = 2 — 2i, n = 6. Haiitu Bce 3HaueHus1z".

IIpakTnyeckas padora Ned
BorunciieHne 3HaYeHMH BHIPAKEHUH ¢ KOMILIEKCHBIMH YHCJIAMK)

3aoanue 1.

Hanel uncna z; =2+3i u z, =1-2i. Haiigute uncna: a) z, +2,;6) 2, — 2,5 B) Z,°2,; T)

3aoanue 2.
Hano: z=2+i.Haiigure z",eciu n=2,3,4.
3aoanue 3.
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Haiigure xu yn3 ypaBHeHus (1 + 2i)x + (3 - Si)y =1-3i.x,yeR.

3aoanue 4.

Haiigure KOMIUIEKCHO-CONPSDKCHHBIC YHCa IS CICAYIONUX YHCEI W IOCTPOMTEe MX Ha

KOMILJIEKCHOM IIOCKOCTH:

a) z=3-2i; 6) z=—2-1i; B) 2=5i; rz=i,; n1)z="6.

3aoanue 5.

Breraucnure
a\(2—2i)(3+4i)—6i_

4 i+1 ’

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

6)

IMpakTnyeckas padora NeS
«JleicTBUS ¢ MATPHULIAMID)

3aoanue 1.
-1 0 1
1 0 2
Breruucnuts npousBeaeHue matpui AB, rie A = :B=|5 1 4
310
-2 0 1
3aoanue 2.
3
21 1
Haiitu npousBenenust matpuit AB u BA, rine A = 0 3 2 ; B= 5
-1 1

3adanue 3.

. 5 I 2
Haiitu A”, roe A= .
3 4
3aoanue 4.
2 4
BbIMUC/IUTh 3HaYeHHE MHOTOWIeHa f(x)=2x" —5x+3 oT Marpuipl A = L o)
3aoanue 5.

1 23
Haitru matpuny C=A" —3B, rae A=(0 1 2}; B=

S Wn O

1
6.
3
3aoanue 6.

1 -2
Haiitu matpuity A" u ee cnen: A= [3 4} cn=3.
IIpuMepHbIe 3a1aHus I CAMOCTOSTEIbHOM PadoThl Ne 2
«Onepanuu HaXx MATPHULAMID)
Bapmuanr 1.
1. Haittu marpurty C =—2A+3B.

3 9 | -2 1 -2 0 0 2 1
a) A= ; B= . 0 A=|3 2 -1 B=|1 0 0 |.
1 -4 0O 3
0 1 2 1 0 -1
2. Beruncnuts Matpuny D = (A . B)T +C? ¥ HaliTH ee cues.

1 2 3 1 4
A= ;. B=|2 0 C= .
3 05 0 3
0 1



3. Haiitu 3HaueHne MHOrounena f(x) or marpuusl A :

FOy=—2x1: A=
1 2
4. Bossemute MaTpully A u3 3a1aHus 3 B KyO, U HallJJUTe ONpeAeNuTeNb pe3yibTara, T.e.

472

Bapuanr 2.
1. Haiitu matpuny C =-2A+3B.
)A'21Bl_4 6)A(1)12§B(1)(1)(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 0
0 1
3.Haiitu 3nauenne maorounena f(X) or maTpunsl A :

-1
4.Bo3Beaute mMatpully A u3 3agaHus 3 B KyO, U HaliUTE ONpEAETUTENb PE3yJbTaTa, T.€.
|A°| -2

1
f(x):x2+4x+4; A:[Z 3 J

IIpuMepHbIe 3a1aHUs 1JISI CAMOCTOSITEIbHOM padoThl Ne 3
«BbIunciieHHe onpeaeauTeaen»
Bapuanr 1.
1. Beruncauts npousseaenue Matpuil A u B. Haiitu onpenenurens npousBeaeHUs.

120 2 0
A= ; B=|1 2
512

3 1
2. BeuncauTh onpeneTuTeNn TPETHEro MOPsAKa:
-1 4 3
0 3 -2
8 -1 5
3. BeIuucauTh onpenenuTenb Y4eTBEPTOro MOPsIKa:
1 -2 4 1
2 3 41
2 -4 0 2
-1 1 2 3
Bapuanr 2.

1. Beruucauts nmpousBenenue matpuil A u B. Haiitu onpenenutens npon3BeeHus.

1 2
512
A= ; B=|5 1
031
0 3

2. BBIYUCIUTD ONpPEIETUTENN TPETHEro MOPSIKA:
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2 -1 3

I -2 0

-5 3 1
3. BeluucauTh onpenenuTesb YeTBEPTOro MopsIKa:
1 2 3 4
-2 3 0 1
3 4 -1 2
-1 1 2 3

IIpakTHyeckas padora Ne6
«Meton I'aycca pemenust CJIAY »

3aoanue 1.

Pemnts cucremy merogom I'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.
Pewmnte cuctemy merogom ["aycca

2x+3y—-4z=3
3x—4y+2z=-5
2x+7y—-5z=13
IIpuMepHbIe 3a1aHUs 1JIsI CAMOCTOATEIbHOM padoThl Ne 4
«Pemenue CJIAY»
Bapmnanr 1
1. PemuTh cucteMy JUHEHHBIX anredpandeckux ypaBHeHuit (CJIAY):
a) metogom Kpamepa;0) MmeTo10M 00paTHOM MaTpPUIIbL;
B) MmetosioM ["aycca
3x,+2x, +x; =8
2x, 4+ 3x, +x;=-3
2x,+x, +3x;=—1
Bapuanr 2
1. Pemmth cucremy nuHEHHBIX anreOpandeckux ypaBHenuit (CJIAY):
a) metogoM Kpamepa;0) MeTo10M 00paTHON MaTpHIIb;
B) MetozoM ["aycca
2x,—3x, —x; =—6
3x, +4x, +3x;=-5

X+ x4+ 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=

3adanue 2.
Haiiti npousBoanyro GyHKIMKH y = f(x) M BRIYUCIUTH €€ 3HAUECHUE B TOUKe X =1

a) y=x3-(%+l); 0) y:15.(x4_1); B) y= 12

x4+l
3aoanue 3.
Haiitu npon3BoaHbIe PyHKITHI:

*-1 x* -1
a) y=(/x+5°; 6 =3,/x ; B) y= :
) y=Rx+5) )y a1 )y T

3aoanue 4.
Haiiti npon3BoaHbIe PYHKIIMIA:

a) y=vin+1+m(Jx+1); 06) y=(x2_1J ;  B) y=xsin(cosx).

;B) y=e"; 1) y=+1+2x

x*+1

x*+1
3aoanue 5.
Haiiti npon3BoaHbIe BTOPOTO MOpsAaKa QyHKIUI:
a) y=x"—4x>+5x—1; 0) y=sin’3x; B) y=xmn(x+1).

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

a) y=5x"-3x+2; 0) y= :B) y=e; TI)y=+/2-3x

-1
2. Haiitu npou3BoaHbIe QYHKIMHA, HCIIONB3Ys TeopeMbl AU hepeHInpOBaHMS:
) y=xn3x; 6) y=
a) y=x-In3x; = .
Y x2+1

3. Bpruucinuts:
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 QYyHKIIHIA:

a) y=3x"+5x—1; 6)y=x2+1;B)y:e4x; r) y=+/1+7x
2. Haiitu npousBoHble QYHKLIUHN, UCTIONB3Ys TeOpeMbl TudepeHIIPOBAHUS:
a) y=x-In2x; 6)y= 2x .
’ X +1
3. Bpruucaurs:
a) y=sin 2x—3cos’ x; 0) y=2""+log, x.

4. Haiity TpeTbio npomu3BoaHyko pyrkmmit (¥ —?):
a) y=cos3x; 6) y=e"
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IIpakTnueckas padora Ne§
«HUccenenoBanue pyHKUIMHA C MOMOIIbIO IPOU3BOTHOIN»

HccnenoBath GyHKIIUIO C ITOMOIMIBIO MPOU3BOTHOM

C4x? -2

Y x=3

1. Haiinem oGmacts onpenencHus Gyakuun. Tak kak QyHKIHS MpeacTaBiIseT coboit 1pods, a
KaK, U3BECTHO HA HOJIb JICJINTh HEJIb3s1, TO 3HAMEHATEJ b HE JIOJDKCH paBHATHCA ().
Taxum oOpas3om, X He paBeH 3.
O6nacTe onpeseneHus D(y) = (— oo;3)u (3;+oo).

2. Haiizem To4kH nepecedeHus rpapuka QyHKIUHN ¢ OCIMU KOOPIUHAT.

C ockto Oy mpu atoM x=0, Torna y=2/3.Takum o6pazom, (0;2/3) — Touka nepeceyeHus c

ocbio Oy.
4x> -2 12
2

C ocero Ox npu 3ToM y=0, Torna ——— =0, otkyna x =+*—==1t—— . CaMOCTOATEIBHO

x-3 2
BBIMUIIMTE JIBE TOYKH MepecedeHus ¢ ocbio OX.
3. HaiiTi mpOMEXYTKH BO3paCTaHUs/yObIBaHUS (QYHKIMH, SKCTpeMyMbl GyHKIUH. J[Jst 3TOro
BBIYUCIIUM TTPOU3BOIHYIO

| 4x?_24x+2 ,
= —2 . Pemaﬂ ypaBHeHHe y = 0 5 HaxoaIuM TOUYKHU HOI[OSpI/ITeJILHble Ha
(x=3)
6+ 14
BKCTpeMYM _— HOHLSYHCB pa3HO)KeHI/IeM KBaHpaTHOFO TpeXI{HeHa MOXHO 3aI11mucarthb

4(x_6—\/ﬁj[x_6+x/ﬁ

2 2 J 4(x—x1Xx—x2)

y = = .
(x—3)? (x=3)

CnemaeMm cnepyromuii pucyHOK. Ha pHCyHKe OTMETHM TOYKH MOJO3pUTENbHBIE Ha

OKCTPEMYM, BBIKOJIEM TOYKH, HE BOIIEAIIMe B 001acTh ompeneicHus pyunkmuu. OOparute

BHHUMaHHeE, 9TO X 1<x2.

(VR -
Y(X)/X\‘%YQ / <
6-14) (6+14
Taxum oOpazom, GyHKIIMS BO3pacTaeT Ha MPOMEXKYTKaX | — oo; 2 u 2 ;Hoo |, a
6-+/14 6++/14
yOBIBaeT Ha MPOMEXYTKaX | ———;3 | 1 3;T .
DKCTpEMyMBI
6-14) 6+14

max(y)zy T u mlIl( ):y T

3HayeHus QYyHKIUN BEIYUCIUTH CAMOCTOSATENBHO.
4. HailTu mpoMeXyTKH BBITYKJIOCTH/BOIHYTOCTH Tpaduka (yHKIHMH, TOYKH neperuda. s

" o
3TOrO BBIUMCIUM Y ¥ IpUpaBHsIeM K Hymto. HaiineHHble TOUKM — TOYKHM Heperunda
rpadpuka ¢yskmun. [lpu " >0 ¢yakuus Beimykna BHM3( wim BorHyta). Ilpm " <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
f(x)=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" =36 f(x)=2x" —15x" +36x
7 BapuaHT 12 BapuaHT
f(x)=2x"+3x>-72x f(x)=x+3x"-9x
8 BapuaHT 13 Bapuant
f(x)=2x" 152" + 24x f(x)=2x"+3x> —36x
9 BapuaHT 14 BapuaHnT
f(X)=x"+3x" - 24x F()=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»

Ipumep 1. Tesno JBUKETCSA NPSAMOIMHENHO 10 3aIaHHOMY 3aKoHy S(f) =3t + 21> +5.

a. Haiitu MTHOBCHHYIO CKOPOCTH T€J1a B MOMEHT BPEMEHHU [, =1 CCKYHAY.

Haiitu yckopeHue Tena B MOMEHT BPEMEHH f; = 2 CeKyH]IbL.

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

v, =44m/c.

d. Haiity, 4epe3 CKOIBKO CEKyH]] OT Hadala OTCUeTa yCKOpeHHe Tena OyaeT paBHO d).




Pemenue:

a) Jlng HaxoXIEHUs CKOPOCTH BBIYMCIUM HPOM3BOJHYIO IIEPBOrO  IMOpsAIKa
v(t) =S '(t) =9¢” +4¢ . Toria MrHOBEHHAs CKOPOCTh uepes 1 cekyHay v(l) =13m/c.
b) Hdus HaXO0XJICHUS YCKOpEHHUS BBIYUCIIUM BTOPYIO MIPOU3BOIHYIO
'
alt)=v'(t)=5"(t)= (S'(t))' = (9t2 + 4t) =18¢+4 . Torna yepe3 2 CeKyH/bl yCKOPCHHUE
oyner a(2)=40m/c’.
c) Mus ompeneneHuss BpEMEHH, MO0 MCTEUCHUU KOTOPOTO CKOPOCTh Tena OyneT paBHa
44m/c Heo6X0MMO pernTh ypaHerue v(r)=9¢> + 4t = 44 . TlomyuaeM t=2 CeKyHIBI.
d) [nsa ompeneneHusi BpeMEHH, 110 UCTEYEHUH KOTOPOTO YCKOpeHHe Tena OyIeT paBHO
22Mm/c* HEOBXOIMMO PEIUTh YPaBHEHHE a(t) =18t +4 =22. Ocraercs HalTH t.
. Sx-1
Ipumep 2. CocTaBuTh ypaBHEHME KacaTenbHO# K rpabuky dyskmmn f(x)= rl B TOYKE

(L;1).
Pemenne:

[To ycnoButo 3agauu xp=1 u f(xg)=fp=1. YpaBHEHUE KacaTeIIbHOW UMEET BHU/]I
y= f(x0)+f(xo)(x—x0).
Takum oOpa3om, ocTaeTcss HANTH

flx)= (
f1)=05

8

3x+1)

Torz[a YpaBHCHHC KacaTeJbHOMI IMPpUMCT BUI
y=1+0,5(x-1)
YMHOXUM paBEHCTBO Ha 2

2y=2+x

—1, otkyna nonyuum 2y=x+1.

3aoanue 1.

2

X
[[aHa KpuBas y = T—X . CocraBuThH YpaBHCHHUA KaCaTCJIbHBIX!: a) B TOYKax IMEpPCCCUCHUA

KpuBoil ¢ mpsimoi 3x+2y—4=0; 0) napauieIbHOW M NEpHEHAMKYIIPHOM STOW MpsAMOil; B)

MPOXOJISIINX Yepe3 TOUKy (2;-5).
3aoanue 2.

Haiitu

1 . .
HPOM3BOHYIO QYHKIMH ' = Ex—l . 3HaYeHHs MPOU3BOIHON B HaMIEHHBIX TOYKaX

¥(@)=0. y(-4)-.
3aoanue 3.

Temno,

BBINYLIEHHOE BEPTHKAILHO BBEPX, IBIKETCA MO 3aKOHy s(t)=4+8f—5t%, Tae

BBICOTa s(t) U3MepsieTcs B METpax, a BpeMs f — B ceKyHax. HaliTu: a) ckopocTh Tena B HayaabHbIN
MOMEHT; 0) CKOpOCTh Tela B MOMEHT CONPHUKOCHOBEHMs C 3eMJiei; B) HauOOJBINYIO BBICOTY

[OIbEMa TeJIa.

3aoanue 4.
Teno nBuKeTCs NMPSAMOIMHENHO 10 3aKOHY §(7) . OnpenenuTh CKOPOCTh U YCKOPEHHE Tella B
. 3 2t +1
yKa3aHHBIIf MOMEHT BpeMeHH 1,: a) s(t)=t" —2t—t; t,=2;0) s(t) = m sty =17.
3aoanue 5.
Teno, GpolLIeHHOE BEPTUKANBHO BBEPX, ABMKETCS HO 3aKoHY: h(t) =9t—2¢>. Haiitu
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HavyaJlbHyI0 CKOPOCTh U yCKOpEHHE Tela (7, = 2) U MaKCHUMaJIbHYIO BBICOTY IOABEMA, IIPH KOTOPOM

ckopocTh v(t) =0.

IIpakTuyeckasi pa6ora Nel(
«IIpousBoaHas PYHKIHH HECKOJIbKHUX MepeMeHHbIX»
Haiitu pOU3BOIHBIE 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

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 3aJaHUA IS CAMOCTOSITEJILHOM padoThl Ne6
«Bblunc/ieHUue HeonpeaeJeHHbIX HHTErpajaoBy»

Bapuanm 1.
Haittn naterpansr:
dx 3 dx bl
D [ 5 6)j\/x_dx, B) jS—x, r) [3*dx

HaiiTi HHTErpaibl METOJOM 3aMEHBI IIEPEMEHHOI:
dx
a) IZ\/2+ xdx; 0) J- ;' B) je_3x+5dx.
2x—1
Haiiti MHTErpaIIbl, KCIIOIB3Ys METO HHTETPUPOBAHUS 10 YaCTSIM:
a) Ier_3xdx; 0) Ithl xdx.

Bapuanm 2.

Haiitu unTerpanst:
dx 2f 3 dx _
a) | — 0) | Vx dx; B) | —; r) |5 dx
2 X
Sx 2
Haiitn nHTErpasibl METOIOM 3aMEHBI IEPEMEHHOM:

a) j%/:dx; 0) stdi 2 ; B) 'l.esx+3dx.

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

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

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

J' dx
| X7+ x
[TogpiHTETpaIBHOE BRIPAXKCHUE UMEET BUJT

1
X+ x
3HaMeHareb IPoOH MOXKHO Pa3I0KUTh HA MHOXKUTEITH
X 4x= x(x + 1)

Torna MOABIHTEIPAJIBHOC BBIPAXKCHUC MOXKHO MNPEACTABUTbL B BHUAC CYMMBI ABYX IIPOCTBIX

npoodeit



1 A B
2 =—t
X +x  x x+1
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 3HaMeHaTenu ApoOei OTMHAKOBBIE, TO U YUUCIUTEINN JOJKHBI ObITh PaBHBI, TO €CTh
Alx+1)+Bx=1
[Tonoxum x= -1, 4TOOBI IPUPABHATH K HYJIO CKOOKY YMHOKaeMyro Ha A,Torna
-B=1, otkyna B=-1.
[Tonoxum x=0, Torna nponajet ciaraemoe ¢ B, otkyna A=1.

3HauuT
1t
X +x x x+1
Torna
il 4
j ~[~dx— j—dx —zn\x+1H =2In2-In3=In>
X +x oqx 1 3
2 3 2 2 2
2
—— |2 a SN R
X7 +Tx+12 > x” —1 L X —x—6 xT+x—2
3anaHus:
1 BapuaHT 2 BapuaHT
1 1
Iz—'dx I dx
0 X +5x+4 x> -4
3 BapuaHT 4 BapuaHT
J% dx j’- xdx
1xz+4x 2szr4x+3
IIpakTnueckas padora Nel2
«BpIuuc/IeHre onpeieIeCHHOT0 HHTEerpaJjia»
3aoanue 1.

1 2
Haiftu uHTErpamnbL: a) J.xzdx; 6)J-23)“4 dx.
0 1
3aoanue 2.
1 1
Boruucnuts: a) Jx(Z —-x° )de ; 0) _[1n x(l + x)dx .
0 0

3aoanue 3.

03xt —5x7 +7 t xdx l 5
Haiitu unterpansl: a) I —— dx; 0) J. ; B) J. V1-x"dx.
1 0 —

X

3aoanue 4.
Haiitu rmommaae Gurypsl, orpaHudeHHON THHUSIMA X =]y , X=0, y=4.
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3aoanue 5.
Haiitu niomans GpUrypsl, OrpaHUYEHHOM IMHUSIMH y =—x, y=x—2, y=0.

IIpoBepka BbINOJHEHMSI CaMOCTOATEJbHOH paldorbl. CamocTosdrenbHas paboTa
HaIpaBlieHa Ha CAMOCTOSITEIbHOE OCBOCHHE M 3aKperuieHue OOYyYaIoIUMUCS MPAKTHUYECKUX
YMEHUH 1 3HaHUH, OBJIaZieHne MPO(eCcCHOHATBHBIMU KOMIIETCHIIUSMHU.

CamocTosTenpHasi MOATOTOBKA O0yYaIOUUMXCs MO JUCHUIUIMHE MpEeroaraeT cieayromme
BUBI U (DOPMBI PaOOTHI:

e (CucremaTtnueckas npopadoTka KOHCIEKTOB 3aHATHI, yueOHOM JTUTepaTyphl.
e BrlIlosHEHNE pacyeTHBIX 3a/1aHH.
e PaboTta co cripaBOYHOM JTUTEPATYPOH.

Cnucok 3a1a4 /151 CAMOCTOSAATE/ILHOI0 PelleHHs

1. Hanbl unucna z, =2+3i n z, =1-2i. Haiinure uucna: a) z, +z,;6) z,—2,.

2. Haiitu cymMy 1 pa3sHOCTb KOMIUIEKCHBIX uHcell 7, =3+2i u z, =—1—i.

3. Haiitu mpousBeleHHE M YaCTHOE KOMILJIEKCHBIX YHMCENl U3 paBeHCTBa 7, =3+2i U

Z, =—1-i.

. R z
4. lanbt uncna z; =2+3i n z, =1-2i. Haiigure uncna: a) z,-z,; 6) —.

23
5. Beinonnure aeiictust: a) (2 + 3i)(3 — 2i), 6) %, B) g %

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. Haiimure cymmy matput A=|—-1 0| u B=| 1 0
1 1 -1 -1
L 2 3 3 4 5
9. Ilycthb A:(l 0 _J, B=|6 0 -2|.Haiigure npoussenenust AB u BA (ecnu 310
7 1 8

BO3MOYKHO).

1 23
10. Tpancnonupyiite Mmatpuiy A = [4 5 6}

2 4
11. Beraucnuts 3HaueHne Maorowiena f(x)=2x>—5x+3 or MaTpuibl A = (1 ] .

0
0 1
. . 1 2 3

12. Haiitu matpunty C=A" =3B ,tne A= 01 2 :B=|5 6

0 3
1 -2

13. Haiitu matpuny A" u ee cen: A= 3 4 :n=3.

14. BbIYHCIUTE ONPEAETUTENN TPETHETO MOPSIIKA:

-1 4 3

0O 3 =2

8 -1 5

15. BeUHCIUTE ONPEACITUTEND YETBEPTOTO MOPSAIKA:
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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 JIMHEWHBIX anreOpandeckux ypasHeHuit (CJIAY):
a) METOJIOM OOpaTHOM MaTpPHUIIBI

2x,—3x,—x; =—6
3x, +4x, +3x;=-5
X+ x+ x=-2
20. Pemuts cuctemy MetozoMm [aycca, MaTpuyHbIM CHOCOOOM M HCHOJIb3Yys IMPaBHIIO
Kpamepa.
3x) —xp +x3 =12
Sxp+xy +2x3 =3
X1+xy +2x3 =3
21. Peummuth cucremy MetonoMm ['aycca, MaTpUUHBIM CHOCOOOM M HUCHOJIB3YS IPABUIIO
Kpamepa.

2x—-y+z=4
x+3y—z=7
3x—y+4z=12

22. Pemmuth cucremMy MerojnoMm [‘aycca, MaTpuuHbIM CHOCOOOM M HCHOJB3YS INPABUIO
Kpamepa.

2x+3y—-4z=3
3x—4y+2z=-5
2x+7y-5z=13

23. Pemmthb cucreMy JMHEHHBIX anredpanueckux ypaBHeHuit (CJIAY):
a) metogom Kpamepa; 6) merogom ["aycca
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3x,+2x, +x;,=-8

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

2x, +x, +3x;=-1
24. PemuTh cucTEMY 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 3aTaHHBIX (YHKIIUHA
2

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

COos x
10 ;
H) yz(x2+ex) : e) y:x2‘esmx.
26. Haiitu npoussoaayro GpyHKuun y = f(X) ¥ BEIYMCIUTH €€ 3HAYEHUE B TOUKE X =1
12

a) y:x3-(‘{/;+1); 6)y=15-(x4—1); B) y=—5——
27. Haiitu npousBoanyro pyukiun f(x) =10 —-4x+4cos x—3sin x.

28. Haiitu npousBoanyro pyukiuu y =10cosx+5sin x B Touke x, = %

29. Haiitu npou3BoiHbIE QYHKITUI:

a) y=vin+1+m({x+1); 6) y=[x2_1J ;  B) y=x"sin(cosx).

x*+1
30. HaiiTi mpon3BOIHBIE BTOPOTO TOPSAKA (DYHKITHIA:
a) y=x" —4x> +5x—1; 0) y=sin’3x; B) y=xln(x+1).
31. Haittu unTerpassl

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

2
F)J~x ;-de” H)I(2x+3cosx)dx. e)jleiél. >I<)J.5ib;2
3)-[ de _ I/I)I(x+2)(x2 —3)dx. K) J‘de.
V3—x
5 d N d d d
32. Haiiti uHTerpas: a) J.3—f, 0) '[23 'dx; B) ng2x_1 ,T) j‘ﬁ , 1) J‘_\/ﬁ -

f3xt—5xr+7 t xdx 1
33. HaiiTu unTerpansl: a) I—dx; 0) I ; B) lel—xzdx.
0 -1

1 X V1+3x

1
xdx '6).[ dx
V1+3x 7 7 g x’ +4x+5°

35. Beruucnuth miomanb (GUrypsl, OrpaHUuYeHHON THHUSIMH y = x> +1, x=2, y=0, x=0

5
34. BpIunCINUTD ONPEEIICHHBIE NHTETPAJIBL: a) I
1

IIpoBepka BbINOJHEeHHS] KOHTPOJBLHBIX pador. KonTponbHas pabora mpoBoaMTCA C
LEJIbI0 KOHTPOJIS YCBOCHHBIX YMEHUH M 3HAHMH M MOCJEIYIOLIero aHajiu3a TUIMYHBIX OIIHOOK U
3aTpyJHEHUM oO0ydaromuxcs B KOHIE M3y4eHHs TeMbl wiu paszjaena. CoriacHo KajleHJapHO-
TEMAaTUYECKOMY IUIAHY JUCLHUIIIMHBI IPEAYCMOTPEHO IPOBEIECHUE CIEAYIOUX 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
UCUHUCIICHUS»
KonTpoJsbnas padora Nel
Bapuant 1

1. Jlanbl KOMIUICKCHBIE YUCHA 2, Z,. Hallth z,+2,, 2,—2,» Z,°2y» 4/2, @ 2, =2+30,
2, =1-2i.

2. [IpencraButh uncno z =1+i B TpUroHOMeTpUUecKoi opme.

3. JlaHbl KOMIUIEKCHBIE YUCHA Z;, Z,. Hallttu  z,-z,, z,/2,:

Z :ﬁ(cosz+isin Zj, 2, =\/§(cos£+isin EJ.
3 3 6 6

4. BeMUCIIATE B TPUTOHOMETpUYECKOH popme (1+)°.

Bapuanm 2
1. JlaHbI KOMILIEKCHBIE YNCHA Z,, Z,. Hallth 2, +2,, Z,—2,, Z,°Z, % / Z, -
2, =9-3i, z, =1+7i.

3 1. o
2. IlpencTaBUTh YUCIO Z = BN + El B TPUTOHOMETPHUYECKOH Popme.

3. JlaHbl KOMILIEKCHBIE YUCHa Z,, Z,. Halittu z,-2,, z,/2,:

Z =\/§(cosz+isin£) 2, =\/§(cos£+isin£}
3 3 6 6

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

KonTpoJsbnas paGora Ne2
BapuanTt 1

1. Boruucnure marpuity D=A-B+2C T , TIIe

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

1
1-25 3 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) 6) 00-142
2 -2 1 1
000 31
0O 2 3
000 01
3. PemuTh cucteMy TUHEHHBIX anreOpandyeckux ypaBHEHHH
a) metogom Kpamepa; 0) metogom ["aycca
2x, +4x,—x; =5
— X, +2x, +4x, =5
Sx;+x,—x;=5
Bapmuanr 2

1. Beraucnute marpuity D = A-B+2C r , Tae
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-2 1

3 ‘_1J C=£O 1];

) 10
211 1 0

0) A= , B=|03]|, C= .
-1 0 2 2 -1

10

2. BBIYUCIUTD ONpEeaeIuTENb

11 3-21
1 -2 1 2
02-1 32
1 0 01
a) 6)00 -1 3 1
2 -2 1 1
00 0 12
1 1 2 3
00 0 03
3. Pemuthb cucreMy JTMHEMHBIX alreOpanyecKux ypaBHEHUN
a) metogoM Kpamepa; 6) metonom ["aycca
2x,=5x,+x;, =4
X, —3x;,=4

=3x,+2x,—x; =4

KounrpoJabsHnas 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) | 3;112; 6) e dx.

5. BeIUHCIUTE OIPCACIICHHBIC HHTCIPAJIbI:

1 3 2
3x°=2x"+5 2x
O [T 0 [

Bapuanm 2.
1. HaiiTi BTOpYIO MPOU3BOIHYIO 7S (PYHKITHH:

a) y=x —4x+4. 6) y = x”sin(x’ +2)
2
2. HaiiTu uHTEepBanbl MOHOTOHHOCTH pyHKIMKH Y =X — 4x+4 .

3
3. HccnenoBath Ha skctpeMmyM (yrkiuio Y = X(xXx —4)”
4. HaﬁTH I/IHTeraJ'II)IZ

0) .[e’“ldx.

2x-3’
5. BeIUHCIUTE OHpeI[eJICHHBIe HHTCIpaJIbl:

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

CBoanass Tadimua mo npuMeHsieMbiM (OpMaM M MeTOAAM TEKYUIero KOHTPOJS M
OLIEHKH Pe3yJIbTATOB 00yUeHusl
33



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 KOHTpOJIbHAsE paboOTa MPOBOJUTCS 3a CUYET BPEMEHH OTBEICHHOTO HA HM3YYCHHUE
JUCHUTUTHHBL. [IpH YCIIOBUM CBOCBPEMEHHOTO M KaY€CTBEHHOTO BBITOJHEHHS O0YUYaIOIIUMCS BCEX
BUJIOB pa0OT, MPEIyCMOTPEHHBIX PabOUeH MPOrpaMMOil TUCIIUITIIHHEI.

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

BeinonHeHue 3a1aHuii pacCYMTaHO Ha J[Ba akajieMudeckux daca (90) MUHYT.

3agaHus K NTOrOBOM KOHTPOJILHOM padore
Bapmuanr 1
1. Haiitu neiicTBuTesbHBIE Yncha X Uy u3 ypasHenus (14+2i)x+((3-5i)y=1-3i.

2.Haittu matpunty C =—2A+3B.

0 1 2 1 1 0
21 1 -4
a) A= . B= . 6)A=|1 -2 0| B=|0 0 2
30 2 3
32 -1 -1 0 -1

3. Pemuth cuctemy JnHEHHBIX anredpandeckux ypaBuenuii (CJIAY) meronom Kpamepa:
3x,+2x, +x; =8
2x,+3x, +x;=-3
2x 4+ x, +3x; =—1

4. Haiinute npon3BOAHYIO (DYHKITUH:

a)y=%;6)y:m; B) y=cos2x—3sin’ x;

5. Haiitu unTerpansr:
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dx cxt43x -1
a) |———; 0) |————d
egom? ® ! *

Bapuanr 2.
1. HaiiTi neiicTBUTENbHBIE YKCIa X U Yy U3 ypaBHenus (3+1)x—2(1+4i)y=-2-4i.
2.Haittu matpunty C =—2A+3B.

1 -2 0 02 1
3 2 1 -2

a) A= . B= . 6)A=|3 2 -1 B=[1 0 0
1 -4 0 3

0 1 2 1 0 -1

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

X+ X+ x,=-2

4. Haitnute mpou3BOIHYIO (DYHKITMU:

3

5. HaI/ITI/I MHTETpaJIbl:

—dx

4%° +2x° -6
)-[3 +2 6)-[

4 Cucrema ouenuBanus KoMmiuiekTa ®OC Tekymero KOHTpPOJIs M NPOMEKYTOYHOM
arrecTanuu

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

- Ka4eCTBO BBINOJIHEHHUS IPAKTUYECKOM yacTu paboThl;

- KauecTBO 0(hOpMJIEHHUS OTYETA [0 padoTe;

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

Kaxnpiii BU pabOTHI OIEHUBACTCSI 110 TATH OaTbHOW MIKae.

«5» (0TIMYHO) — 3a TITyOOKOEe U MOJIHOE OBJIAJIEHUE CoJlepKaHueM ydeOHOro mMaTtepuana, B
KOTOpOM oOOydJaromuiics CBOOOJHO U YBEPEHHO OPHEHTHUPYETCS; 3a YMEHHE IPaKTUYECKU
NPUMEHATh TEOPETHUECKUE 3HAHMS, BHICKA3bIBaTh U OOOCHOBBIBATH CBOM CYxkJeHHs. OueHka «5»
(0TNIMYHO) mpeoiaraeT rpaMOTHOE U JIOTHYHOE U3JI0’KEHUE OTBETA.

«4» (xopol10) — ecau 00ydaroUMiics MOTHO OCBOMJ YUeOHBIN MaTepual, BiaaeeT HaydHO-
MNOHATUMHBIM aNnapaToM, OPHEHTUPYETCS B HU3YUYEHHOM MaTepuaie, OCO3HAaHHO IMpPUMEHSET
TEOpeTUYEeCKHe 3HaHUS Ha NMPaKTUKE, TPAMOTHO M3JIaraeT OTBET, HO coJepXaHue U Gopma OTBeTa
UMEIOT OT/IeJIbHbIE HETOYHOCTH.

«3» (YIOOBJETBOPUTENIBHO) — €CIM OOydaromuiicss OOHapy>KMBaeT 3HAHWE M IMOHMMaHUE
OCHOBHBIX TOJIOXKEHUH Y4eOHOro Marepuasna, HO M3JIaraeT e€ro HEeMoJHO, HEeINOC]Ee0BAaTEIbHO,
JIOITYCKAaeT HETOYHOCTH, B IPUMEHEHUM TEOPETUYECKMX 3HAHMN IIPU OTBETE HA IIPAKTHKO-
OpPUEHTUPOBAaHHBIE BOIIPOCHI; HE YMEET J0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKICHHUS.

«2» (HEeyJIOBIETBOPUTENBHO) — €CIM O0y4aroIUiiCsl UMeeT pa3po3HEHHbIE, OECCUCTEMHBIE
3HaHMSI, JONYCKAeT OMMOKK B ONpENelIeHUH 0a30BbIX MOHATHM, UCKaXaeT UX CMBICI; HE MOMKET
MIPAKTUYECKH IPUMEHITHh TEOPETUUECKUE 3HAHUS.

Kpurtepuu oneHuBaHus NpaKTHYeCKUX padoT.

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

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

Ilo pe3ynbraram OLIEHUBAaHUS BCEX 3aJaHUN OILICHKA COOTBETCTBYET CPEAHEM.

Kputepuu onieHnBanus pemieHui 3aad.
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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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