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1. IACIIOPT PABOYEH ITPOT'PAMMBI JJUCHUTLJIAHBI

1.1. O61acTh NpUMeHeHHs pado4eil MporpamMMsl

PabGouass mporpamMma JUCIUIUIMHBI SIBJSETCS YacThIO OCHOBHOW 00pa3oBaTEIbHOM
nporpamMmmbel B cootBercTBUM ¢ DPI'OC nmns  cnemumansHocT: 25.02.08 Okcmmyaranus
OCCIMJIOTHBIX aBHAITMOHHBIX CHCTeM (YKpymHEHHas rpymnmna cnenuainbHoctedr  25.00.00
AspoHaBuTalUsi M SKCIUTyaTalus aBUAIMOHHOW U PAKETHO-KOCMUYECKON TEXHHUKH), IS

00ydJarouuxcst ouHoU opmvl OOYICHHS.

1.2.

MecTo y4eOHOW JUCUMILIMHBI B
o0pa3oBaTeIbHON NPOTrPaMMBbI

CTPYKTYpe

OCHOBHOW mpodeccCHOHATbHOMI

JlucuuruimHa OTHOCUTCS K 001enpodeccCHoHaNbHOMY HUKITY. JIMCIUIUIMHA pean3yeTcs B

paMKax 00s3aTeIbHON YacTH.

1.3. Heap u nianupyemblie pe3yJibTaThl 0CBOCHUS AUCHHUIIIMHBI:

Kon YmeHus 3HaHus
OK, IIK
OK 01. BoiObupars cmnocoOsl | - peuiatb HTpUKIAJHBIC | - OCHOBHBIE MaTeMaTH4ECKUE
pereHus 3ajad | 3a4auyd = B 00JAcTH | METOAbl  PEUIEHHs  MPHUKIATHBIX
npoecCHOHABLHOM npoheccCuoHATBLHOM 3a/1a4 B obnactu
NEeSITENbHOCTH, JeSITEIbHOCTH po¢eCCHOHATIBHOM 1eATENbHOCTH;

MMPUMCHUTCIILHO K Pa3JIMYHbIM
KOHTCKCTaM.

OK 02. OcyuiecTBasiTh MOUCK,

- pelarh MPUKIIAIHBIC

- OCHOBHBIC IIOHATHUA W MCTOObI

aHaJIM3 W MHTEPHPETalMIo | 3a7ayl B O0JAcTH | MaTeMaTHYECKOTO aHaNn3a,
uHpopManuy, HEoOX0aUMOH | MpodecCHOHATBHOM JUCKPETHON MaTEMaTHUKH, IMHEHHON
TSt BBITTOJTHEHUS 3amaq | JeITeIbHOCTH anreOppl, TEOPUH  KOMIUIEKCHBIX
npodeccuoHaIbHON 4yucel, TEOPUU BEPOATHOCTEH H
JIeATEILHOCTH. MaTeMaTHYeCKON CTaTHCTHKH;

- OCHOBBl  HHTETpPaJlbHOTO U

nudGepeHIAIBHOTO HCYNCIICHUS.
OK 07. CopelicTBOBaTh | - pelIaTh MPUKIAIHBIE | - OCHOBHBIE TIOHATUS W METOJBI
COXpaHEHUIO OKpyXaroliel | 3a1aun B OOJIACTH | MaTEMaTHYECKOTO aHaNn3a,
Cpenbl, pecypcocOepexeHn o, | mpodecCHoHaTbHON JTUCKPETHOW MaTEeMAaTHKH, IMHEHHOM
3G PeKTUBHO JEUCTBOBATh B | JACSITEIBHOCTH anreOppl, TEOpPUH  KOMIUIEKCHBIX
Ype3BbIUANHBIX CUTYAIHIX. Yuced, TEOPHUH BEPOATHOCTEH W

MaTeMaTHYECKOW CTATUCTHKHY;
- OCHOBBI HHTCTPpaJIbHOTO )41
nudGepeHIMAIIBHOTO HCUYNCIICHUS.




OK 09 Hcnonp30Barh | - pemarh NPUKIAAHBIE | - OCHOBHBIE TOHATHS W  METOBI

I/IH(bOpMaI_II/IOHHInle TEXHOJIOTHUHU | 3aa4YN B O6HaCTI/I MaTeMaTHYCCKOI'O aHaJIn3a,
B po¢eCCHOHAIBHON | PO eCCHOHATBHOM JTMCKPETHOM MAaTEeMAaTUKH, TUHEUHOMN
ACATCIIbHOCTH. ACATCIIbHOCTU a.HI‘66pBI, TCOpHUU KOMITJICKCHBIX

4YUCesl, TEOPUHM BEPOATHOCTEH U
MaTeMaTH4YeCKOM CTaTUCTUKH;

- OCHOBbl  HHTETPAJIBHOIO U
QG pepeHIMaTbHOTO HCUUCTCHHS.

OK 10. Ilonp30Barbes | - pemiaT NPUKIAAHBIE | - OCHOBHBIE IIOHATUS WM METOIBI
npodecCHOHATbHON 3ajayd B 00JIACTH | MAaTEMATHYECKOTO aHanm3a,
JOKyMEHTaluen Ha | npodeccuoHaNbHOM JUCKPETHOM MaTeMaTUKH, JIMHEUHOU
rOCyapCTBEHHOM U | ACSATEIBHOCTH anreOpbl, TEOPUHM  KOMIUIEKCHBIX
MHOCTPAHHOM SI3bIKAX. 4yHucell, TEOPUU BEPOATHOCTEH U

MaTeMaTHYECKOW CTATUCTHKHY;
- OCHOBBI HHTCTPAaJIbHOTO )41
nudGepeHInABHOTO HCUNCIICHUS.

2. CTPYKTYPA U COAEPKAHUE JUCIHUIIJINHbI

2.1 O0beM IMCHUILUIMHBI U BUAbI Y4eOHOH padoThI

Ounas popma oOyueHHS

Buo yueonoit pabomul Obvem uacos
O0bem 00pa3zoBaTeIbHOM MPOrpaMMbl 216
PadoTta o0yuyarommxcsi BO B3aUMO/JeHCTBHH C NpenogaBaresiemM 152
B TOM YHUCJIE:
neKuuu (YpoKH) 44
B (hopMe NMPaKTHYECKOW NOATOTOBKH (€CIIH MPETyCMOTPEHO) *
MIPAKTUYECKHUE 3aHATH 106
CEMHUHAPCKHE 3aHATUSA 2
B (hopMe MPaKTUIECKON MOATOTOBKHU (€CIIH PEyCMOTPEHO) *
nabopaTOpPHBIE 3aHITHS -
B (hopMe MPaKTUIECKON MOATOTOBKHU (€CIIH PETyCMOTPEHO) *
KypcoBas pabota (poeKT) (eciu npedycmompena) -
CamocrositenbHas paboTta o0yuaromierocs (Bcero) (eciu npedycmompena) 56
Koucynwranuu (eciu npedycmompena)
[IpomexyTrouHas aTTectauus B popme duggpepenyuposannozo 3auema 6 3 cemecmpe 6

U IK3aMeHa 6 4 cemecmpe




2.2. TemaTn4yecKuii MJIaH U COIePKAHME TN CUUILTAHBI

Ounas hopma oOydeHHst

OcBauBaemble
HaumeHoBaHHe pa3eioB Conep:xanue yue0HOIr0 MaTepHuaJia, IpaKTHYecKue padoThl, O0Bem 2 IeMEHThI
U TeM caMocTosITeIbHasi padoTa 00y4yaronuxcs 4acoB N
KOMIeTeHI U
1 2 3 4
3 cemecmp (22/54/32)
Pa3znen 1. Teopusi KOMIIEKCHBIX YK e 18
Cooepircanue yueonozo mamepuana
1. Ompenenenne KOMIUIEKCHOTO uncia. [Tpumepbl
Tema 1.1 IlousiTHE 2. OmnpeneneHre KOMILIEKCHO-CONPSHKEHHOTO grcia. [Tpumepst )

KOMILJIEKCHOTO YHCJIA H ero 3. T'eomerpuyeckas HHTEPIPETAINS KOMIDIEKCHOTO YUCIIa OK 01, OK 02, OK 07,
reoMeTpu4vecKasi 4. Monaynb uiy abCONIOTHASI BETMYMHA KOMITJICKCHOTO YHCIIa OK 09, OK 10
HHTEpIpeTaAnus 5. AprymeHT KOMIUIEKCHOTO Yucia

Camocmoamenvnasn paboma ]
Pewuts 3agaun
Ilpaxmuueckoe 3anamue
1. 3amauu HA BBIMOIHECHUE CYMMBI U BBIYMTAHHUS KOMILICKCHBIX YHCEI
Tema 1.2 [leiicTBus HAJ 2. 3ajauu Ha BBHIIIOJHEHUE NPOU3BEICHUS U JICTICHUS KOMIUIEKCHBIX YHUCEN 2 OK 01. OK 02. OK 07
KOMILTEKCHBIMH YHCJIAMHA B 3. 3ajauu Ha BBHIIIOJHCHHEC BO3BEICHHUE B CTCIICHh KOMIUICKCHBIX YUCEI OI’< 09 OI’< 10 ’
aaredpamyeckoii popme CamocrostenbHas pabora Nel «JleficTBUs HaJl KOMITIEKCHBIMU YHUCIAMI» ’
Camocmoamenvnasa paboma ]
Pemuts 3amaun
Ilpakmuueckoe 3anamue
1. Tpuronomerpudeckas Gpopma KOMILIEKCHOTO uncia. [Ipumepsr.
Tema 1.3 2
2. 3ajauv Ha BBHIIOJIHEHUE TPOU3BEICHUS U JIETICHUS KOMITJICKCHBIX YHACENT OK 01, OK 02, OK 07,
Tpuronomerpuueckas Gpopmsl
3. 3ama4yu Ha BBIITOJIHEHHE BO3BEICHHME B CTEIEHD KOMILIEKCHBIX YHCET OK 09, 0K 10
KOMILIEKCHOTO YHCa
Camocmoamensnasa paboma ]
Pemuts 3amaun
Ilpakmuueckoe 3anamue
1. VYMHOXEHHE KOMIUIEKCHBIX YUCEN B TPUTOHOMETPUICCKON (hopme
. 2. JlencHuE KOMIUICKCHBIX YHCEN B TPUTOHOMETPHUYECKOM (hopMe
Tema 1.4 [leiicTBus Hajg A P P $op . 2
3. Bo3BeneHUE B CTEIIEHU KOMIUIEKCHBIX YUCEN B TPUTOHOMETPHUYCCKON (popme OK 01, OK 02, OK 07,
KOMILTEKCHBIMH YHCJIAMHA B o
- 4. TlpuMepsl Ha COCTAaBJIEHHE TPUTOHOMETPHUYECKOI (hOPMBI KOMIIIIEKCHOTO OK 09, OK 10
TPUTOHOMeTpHu4ecKkoii gopme
qrcia
Camocmoamenvnasn paboma )
Pemmts 3amaun
Ilpaxmuueckoe 3anamue
1. TlokasarempHas popma KOMIDIEKCHOTO gucia. [Ipumepsr.
Tema 1.5 IToka3aTeabHasi op PHUMED 2 OK 01, OK 02, OK 07,
2. 3amauyu Ha BBHIIOJTHEHHE TIPOU3BENICHIS U ICICHNS KOMIIEKCHBIX YHCEI
(opMBI KOMIIVIEKCHOTO YHCJIA OK 09, OK 10
3. 3apmaum Ha BRIOJHEHHE BO3BEJICHHE B CTENICHb KOMIUICKCHBIX YHCEI
Camocmoamenvnasn paboma 1

5




Pemuts 3amaun

Tema 1.6 [deiicTBus Haj
KOMILTEKCHBIMHU YHCJIAMHA B
noxka3arejabHO# popme.
®opmyaa Jitnepa

Ilpakmuueckoe 3anamue
1. JleiicTBUs HaJ KOMIUICKCHBIMU YMCIIAMU B MMOKAa3aTEIBHON Qopme
2. JledicTBuUS HaJ KOMIUIEKCHBIMH YUCJIAMU, 3aJAHHBIMU B TPUTOHOMETPUUECKOM

dopme

Camocmoamenvnasn paboma
Pemmts 3amaun

OK 01, OK 02, OK 07,
OK 09,0K 10

Tema 1.7 YpaBHeHus B
KOMILIEKCHBIX YHCIaX

IlIpakmuueckoe 3anamue
1. Peuienue nuHEHHBIX YpaBHEHUI B KOMIUIEKCHBIX YHCIIAX.
2. Pelienue cTeneHHbIX ypaBHEHUN B KOMIUIEKCHBIX YUCIIAX.
3. ®opwmyna Myaspa-Jlamnaca.

Camocmoamenvnasn paboma
Pemuts 3amaun

OK 01, OK 02, OK 07,
OK 09,0K 10

Tema 1.8 Boruucienue
3HAYeHU Il BbIpaKeHuil ¢
KOMILUIEKCHBIMM YHCIAMHU

IIpakxmuueckoe 3anamue
1. VYnpaxHeHUs Ha YMHOXEHHE KOMIUIEKCHBIX YHCEN B TPUTOHOMETPHUYECKON
dhopme
2. VYupaxHEeHUs Ha JeJIeHHe KOMIUIEKCHBIX YHCeT B IOKa3aTeNbHOH opme
3. VmpaxHeHHs Ha BO3BEJCHHE B CTEIIEHH KOMIUIEKCHBIX YHCET B
TPUrOHOMETpUIECcKor popme

Camocmoamenvnasn paboma
Pemmts 3amaun

OK 01, OK 02, OK 07,
OK 09, 0K 10

Tema 1.9
KonTponbnast padora Ne 1

1. JleiicTBus HaJ KOMIUICKCHBIMHU YUCIIAMH B areOpandeckoi popme

2. JleWicTBuUS HaJ KOMIUIEKCHBIMH YUCJIAMU, 3aJAHHBIMU B TPUTOHOMETPUYECKOM
dopme

3. TlokasarenbHas opMa KOMIUICKCHOTO YHCIIA

OK 01, OK 02, OK 07,
OK 09,0K 10

Pa3gen 2. OcHOBBI JTHHEIHOMH a1re0phI

28

Tema 2.1 MaTpuusl

Cooepircanue yueonozo mamepuana
1. OcHOBHBIE CBEIICHHS O MaTpHUIAX
2. Buapr matpuig

3. Onepanuu HaJ MaTpUIIAMHU

Camocmosamenvnasn padboma
Pemuts 3amaun

OK 01, OK 02, OK 07,
OK 09, 0K 10

Tema 2.2 JlelicTBus HAJ
MaTpUIAMHA

Ilpaxkmuueckoe 3anamue

1. YMHOXEHHE MaTPUIIbI HA YHCIIO0

2. Crio>xeHHe U BRIYUTAHUE MATPHI]

3. YMHOX€eHue MaTpuly

4. Bo3BenieHue B CTENEHb

5. TpancnioHMpOBaHUE MaTPUIIBI

6. Cnen MaTpHLBL.

CamoctositensHast padota Ne2 «Onepannu Hai MATPULIAMUY

Camocmoamenvnasn paboma
Pemmts 3amaun

OK 01, OK 02, OK 07,
OK 09,0K 10

Tema 2.3 Onpeneaurean

Cooepiicanue yueonozo mamepuana

OK 01, OK 02, OK 07,




1. OnpenenuTeny KBapaTHBIX MaTPHIIL.

2. Bugs! onpenenurenei

3. IlpaBua BeIYHMCIEHUS ONIpeaenuTeneil 2-ro u 3-ro NopsaKoB
CamocrosrensHas padora Ne3 «Beruncienue onpeaenurenein

Camocmoamenvnasn paboma
Pemmts 3amaun

OK 09, 0K 10

Tema 2.4 HaxoxneHue
omnpejeauTeneii BToporo,
TpeThero.

IIpakmuueckoe 3anamue
1. Anrebpandeckue JOMOJIHEHNS! © MHHOPBI
2. CpoiicTBa onpeaenuTeneit

Camocmoamenvnasn paboma
Pemuts 3amaun

OK 01, OK 02, OK 07,
OK 09,0K 10

Tema 2.5 Haxo:xnenue
onpeeauTeeii n-oro
MOPSIIKOB

Ilpakmuueckoe 3anamue
1. Onpenenuteny 4-ro mopsiKa MaTPHUIT

Camocmoamenvnasn paboma
Pemuts 3amaun

OK 01, OK 02, OK 07,
OK 09, 0K 10

Tema 2.6 Haxo:xxnenne
00paTHOii MATPHUUbI.

Ilpakmuueckoe 3anamue

1. OnpeneneHune oOpaTHOM MaTPUIIBL.

2. HeoOxonuMoe 1 JOCTaTOYHOE YCIIOBUE €€ CYIIIECTBOBAHUS
3. AJITOPUTM BBIYKMCIICHHS DJIEMEHTOB 00PATHOI MaTPHIIBI

Camocmoamenvnasn paboma
Pemmts 3amaun

OK 01, OK 02, OK 07,
OK 09, 0K 10

Tema 2.7 Pemmienne
MATPUYHOTO YPAaBHEHHUS

IIpakmuueckoe 3anamue
1. MaTpuuHOoe ypaBHEHUE

Camocmoamenvnasn paboma
Pemmts 3amaun

OK 01, OK 02, OK 07,
OK 09,0K 10

Tema 2.8 Haxo:kneHue panra
MAaTPHIIbI

IIpakmuueckoe 3anamue

. DneMeHTapHbIe PeoOpa30BaHMs HAJl MATPUIIAMHU

. AITOPUTM BBIYHCIICHHS PAaHTa MaTPHUIIBI

. JIunelinast HE3aBUCUMOCTh BEKTOPOB. baszuc

. Beruncrienre JONMOTHUTENEHBIX MUHOPOB

. Berancrienne seMeHToB 00paTHOI MaTPHUITH Yepe3 ONpeaeTHTEIH
. [IpuBeneHne MaTpUIBI K CTYIIEHIATOMY BHIY

. Haxoxpenue panra MaTpuIbl

NN DR WN

Camocmosamenvnasn paboma
Pemmts 3amaun

OK 01, OK 02, OK 07,
OK 09, 0K 10

Tema 2.9 Kourpoasnas padora
Ne2

IlIpakmuueckoe 3anamue
1. JeiicTBus HaJg MaTpULaMU

OK 01, OK 02, OK 07,
OK 09, 0K 10

Tema 2.10 CucreMbl JHHEHHBIX
aqredpan4ecKux ypaBHeHHI

Cooepircanue yueonozo mamepuana
1. OcHOBHBIE MTOHATHS U OTIPEIEICHUS
2. Metox oOpaTHO MaTpUIIBI

3. ®opmynsl Kpamepa, meton I'aycca

Camocmoamenvnasn paboma

OK 01, OK 02, OK 07,
OK 09,0K 10




Pemuts 3amaun

Ilpaxkmuueckoe 3anamue
1. Anroputw™ pemenust CJIAY meronom I'aycca

Tema 2.11 Pemienne CJIAY 2. ®opmynsl Kpamepa 2 OK 01, OK 02, OK 07,
metoaom Kpamepa CamocrostenbHas pabora Ne4 «Pemenue CJIAY» OK 09,0K 10
Camocmoamenvnasn paboma ]
Pemmts 3amaun
Ilpakmuueckoe 3anamue
Tema 2.12 Pemenne CJIAY é gﬂ;‘ﬁ’;}fﬁf IIZ;?;?;ZI CAY metozom Tayeea 2 OK 01, OK 02, OK 07,
Metoaom ["aycca - 0K 09, 0K 10
Camocmoamenvnasn paboma ]
Pemuts 3amaun
Ilpakmuueckoe 3anamue
Tema 2.13 UccnenoBaHue 1. OCHOBHBIE TIOHATHS U ONPEICTICHAS )
CJIAY Ha COBMECTHOCTb. 2. Teopema Kponekepa-Kanemmu OK 01, OK 02, OK 07,
Haxo:xaeHue o01ero u 3. Obmiee 1 yaCTHBIE PEIICHUS] CHCTEMBI OK 09, OK 10
yacTHoro pemenus CJIAY Camocmoamenvnasn paboma ]
Pemuts 3amaun
Tema 2.14 Ilpakmuueckoe 3anamue ’ OK 01, OK 02, OK 07,
KonTpoabHasi padora Ne3 Pemennii CJIAY OK 09, OK 10
Pasnen 3. DjieMeHTbI MATPUYHOI0 AHAJTH3A 12
Cooepircanue yueonozo mamepuana
Tema 3.1 BexTops! Ha 1. BekTopHOE NPOCTPAHCTBO )
IJIOCKOCTH U B pocTpancrBe. | 2. IloHATHe BeKTOpa, MOIYJb BEKTOpA OK 01, OK 02, OK 07,
N-MepHBIii BEKTOP H 3. JleHcTBUs HaJ BEKTOpaMHU OK 09,0K 10
BEKTOPHOE MPOCTPAHCTBO Camocmoamenvhasn paboma I
Pemmts 3amaun
Cooepircanue yueonozo mamepuana
1. JluHeiiHas KOMOMHALIUS BEKTOPOB >
Tema 3.2 Pazmepuocts u 6asuc | 2. JIuHelHas 3aBUCUMOCTb BEKTOPOB OK 01, OK 02, OK 07,
BeKTOPHOT0 MPOCTPAHCTBA. 3. Pa3mepHOCTb POCTPAHCTBA, Oa3mc OK 09, OK 10
Camocmosmenvhas paboma /
Pemuts 3amaun
Ilpakmuueckoe 3anamue )
Tema 3.3 [lepexoa kK HOBOMY [Tpumeps! pemreHus 3a1a4d nepexoia K HOBOMY 0a3ucy OK 01, OK 02, OK 07,
0asucy Camocmosamenvnasn paboma / OK 09, OK 10
Pemuts 3amaun
Cooepircanue yueonozo mamepuana
1. CkansipHOe NMPOU3BEACHHUE JBYX BEKTOPOB
Tema 3.4 EBK”“HOF 0 2. OpTroroHansHBIN 0a3uc 2 OK 01, OK 02, OK 07,
npocTpancreo. Jluneiinee 3. JlunelHble onepaTopbl U JEHCTBUS HAJl HUMU OK 09, 0K 10
onepaTopsbl
Camocmoamenvnasn paboma )

PemmTs 3amaun




Tema 3.5 CoOcTBeHHDBIE

Cooepircanue yueonozo mamepuana

BEKTOPBI H COOCTBEHHBIE CoOCTBEHHBIC BEKTOPA U BEIYMCICHUE UX COOCTBCHHOTO 3HAYCHUS 2 OK 01, OK 02, OK 07,
3HAYEHUS JUHEHHBIX Camocmoamenvnasn paboma ] OK 09, 0K 10
oInepaTopoB Pewuts 3agaun
Tema 3.6 Konrposbnasi padora | IIpakmuueckoe 3anamue 5 OK 01, OK 02, OK 07,
Ne4 DJIEMEHTBI MATPUYHOTO aHAN3a OK 09, OK 10
Pasnen 4. YpaBHeHue JUHUH 18
Cooepircanue yuedonozo mamepuana 5
Tema 4.1 Ypasuenue nunuii Ha | 1.  OnpenesneHue JMHUY HA IIIOCKOCTH OK 01, OK 02, OK 07,
IJIOCKOCTH Camocmoamenvnasn paboma ] OK 09, OK 10
Pemmts 3amaun
Cooepircanue yuedonozo mamepuana
1. YpaBHeHue npsiMoit Ha INIOCKOCTH
2. YpaBHEHHE ITydKa MPSMBIX 2
Tema 4.2 YpaBHeHUe NpsiMOii 3. VYpaBHEHHE PSIMON OTpe3Kax OK 01, OK 02, OK 07,
. OK 09, OK 10
4. OO6uiee ypaBHEHHE TPSMOH M €T0 HCCIIeTIOBAaHUE
Camocmosamenvnasn padboma ]
Pewuts 3agaun
Ilpakmuueckoe 3anamue
Tema 4.3 Ypasnenus 1. VYron Mexny IByMs OPSIMbIMH
2. VYcnoBus napauieabHOCTH U MEPICHINKYIISIPHOCTH MPSIMBIX By
apaLIETLHOCTH U 3. Touka nepeceyeHus! MPSMbIX OK 01, OK 02, OK 07,
TEPHEHAHKY THPHOCTH 4. PaccrosiHEE OT TOUKH J10 MPSIMOIt OK 09, OK 10
P )
npsMbIx. PaccTosiHre OT TOYKH 5 p
N . Pemrenue 3anau
10 MPSIMOT
Camocmoamenvnasn paboma ]
Pemuts 3amaun
Ilpakmuueckoe 3anamue
1. KpwuBbie BTOpOTro mopsiaka
Tema 4.4 OKpysKHOCTD 1 2. O6Luvee ¥ HOPMaJIbHOE YpaBHEHHUE OKPY)KHOCTH 2 OK 01, OK 02, OK 07,
3. CsaoticTBa 3uHIca
JINIIC OK 09, OK 10
4. Pemenne 3amau
Camocmosamenvnasn paboma ]
Pewuts 3agaun
Ilpakmuueckoe 3anamue
1. CgpoiicTBa U rpauK rurepooIIb! )
Tema 4.5 [Iapa6oaa u 2. CsoiicTBa 1 rpaduk napadosl OK 01, OK 02, OK 07,
ranepooJia 3. Pemenue 3aga4 OK 09,0K 10
Camocmoamenvnasn paboma )
Pewuts 3agaun
Ilpakmuueckoe 3anamue 2
Tema 4.6 Pemnenue 3axa4 Ha [TpuMeps! peneHus 3a1a4 0 TOCTPOCHUIO JIMHUIA PAa3IMYHBIX QUTYP OK 01, OK 02, OK 07,
cocTaBJieHHe YpaBHeHHii Camocmoamenvnas padoma I OK 09, 0K 10

Pemuts 3amaun




Tema 4.7 IlousiTue 06
YPABHEHWH IIOCKOCTH H
NPSAMOIi B IPOCTPAHCTBeE

Cooepircanue yueonozo mamepuana
1. OOree ypaBHEHHUE IIIOCKOCTU
2. Tlpsimas B IpOCTPaHCTBE

Camocmoamenvnasn paboma
Pemmts 3amaun

OK 01, OK 02, OK 07,
OK 09,0K 10

Tema 4.8 Konrpoasnas padora
NeS

IIpakmuueckoe 3anamue
YpaBHeHUe TMHUN

OK 01, OK 02, OK 07,
OK 09, 0K 10

JuddepennnpoBanHsblii 3auer

IIpakmuueckoe 3anamue
JAnddepeHnnpoBaHHbIii 3aueT

OK 01, OK 02, OK 07,
OK 09, 0K 10

4 cemecmp (22/52/2/24)

Pa3gen S. OcHOBBI IMCKPETHOI MaTeMaTHKH
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Tema 5.1 MHokecTBa B
Cnocoo0bl UX 3aJaHUs.

Cooepircanue yueonozo mamepuana
1. Yucnobie MHOKecTBa. OTHOIICHUS MEXY MHOXKECTBAMHU.

2. MHOXeCTBO BCEX IMOIMHOKECTB JAHHOTO MHOJKECTBA. YHI/IBCpCaHBHOC MHO>XCCTBO

OK 01, OK 02, OK 07,
OK 09,0K 10

Tema 5.2 Onepauuu Hajg
MHOKeCTBAMH

IIpakmuueckoe 3anamue

1. Tlepeceuenue MHOKecTB. O0bearHEHNE MHOXKECTB. CBOICTBA, CBSI3BIBAIOIINE
OIepalyy MepeceYcHrs U 0ObCAMHCHHUS.

2. Beruutanue MHOXeCTB. JlormonHeHrne MHOKeCTB. CBOWCTBA BRIYMTAHUS U
JIOTIOJTHEHUS

3. Pemenune 3amay

Camocmosamenvnasn padboma
Pemuts 3amaun

OK 01, OK 02, OK 07,
OK 09,0K 10

Tema 5.3 [lekapToBoe
npou3Be/ieHHe

Cooepircanue yueonozo mamepuana
JlekapToBO YMHOXKEHHE MHOMKECTB.
IIpaBuio cpaBHEHUSI BEKTOPOB

OK 01, OK 02, OK 07,
OK 09, 0K 10

Tema 5.4 Jy1eMeHTBI
KOMOHHATOPUKH

Ilpakmuueckoe 3anamue

[IpaBuio CyMMBI ¥ IPON3BEICHAS
Omnpenenenue BEpPOSTHOCTU
[TepecranoBka

Pasmemienue

Couyeranue

. Pemenue 3anau

SRR

Camocmoamenvnasn paboma
Pemuts 3amaun

OK 01, OK 02, OK 07,
OK 09,0K 10

Tema 5.5 Jloruka
BbICKA3bIBAHUI1

Cooepiicanue yueonozo mamepuana
OmnpeneneHne BRICKa3bIBAaHUA
Konbronkuus

JIM3BIOHKITAS

Orpurnanue

Nmmmmkanus

DKBUBAJICHIUS

. CnoxeHue o MOAYIIO

NNk —

OK 01, OK 02, OK 07,
OK 09, 0K 10

Tema 5.6 ByeBsl pyHKINH

Hpakmuuecm)e 3aHamue

OK 01, OK 02, OK 07,

10




3amauyn Ha COCTaBIIEHWE TaOJWI] UCTUHHOCTH TO OyNeBBIM (DYHKIHAM W OOpaTHBIC
3aaun

Camocmoamenvnasn paboma

OK 09, 0K 10

Pemmts 3amaun 1
Tema 5.7 IloaroroBKa K IIpakmuueckoe 3anamue 5 OK 01, OK 02, OK 07,
KOHTPOJIbHOI1 paboTe Ne6 OCHOBBI JUCKPETHON MaTeMaTUKU OK 09, OK 10
Tema 5.8 KonrpoubHasi padora | IIpakmuueckoe 3anamue 5 OK 01, OK 02, OK 07,
Ne6 OCHOBBI JUCKPETHON MaTeMaTUKU OK 09, OK 10
Pa3gen 6. IlpeneJibl 1 HeMPePHIBHOCTh 18
Cooepircanue yueonozo mamepuana
1.  YwucnoBas nociieoBaTeabHOCTb
Tema 6.1 2
I . 2. Ilpenen nociaenoBaTeNbHOCTH OK 01, OK 02, OK 07,
PENeT TCI0BOH 3. Bpruncnenue npemenos mociaeI0BaTeIbHOCTEH OK 09, 0K 10
nocjae10BaTeJbLHOCTH
Camocmoamensnasa paboma ]
Pemuts 3amaun
Ilpakmuueckoe 3anamue 2
1. ®yHKIUK
2. llpemen pyHKINH OK 01, OK 02, OK 07,
Tema 6.2 IMpenen gy 3. Brmuncnenne npenenoB QyHKIAN OK 09, OK 10
Camocmoamensnasa paboma ]
Pemuts 3amaun
Cooepircanue yueonozo mamepuana 2
T 63E 1. BM®
eMa6 . ecxoﬂ%qﬂo MaNble W | 5 oo OK 01, OK 02, OK 07,
CCKOHEHHO DoXbIIHE 3. Csoiictea BM® u BB® OK 09, OK 10
BeJTUYHHBI
Camocmoamenvnasn paboma )
Pemmmts 3agaun
Tema 6.4 OcHoBHbIe Teopembl | Codepiicanue yuedonozo mamepuana 2 OK 01, OK 02, OK 07,
0 mpejeaax 1. Tlpu3Haku CylecTBOBaHUs Mpejerna OK 09, OK 10
Ilpakmuueckoe 3ansamue 2
Tema 6.5 IlepBoiii 1 BTOPOH Brrancienue npeaenos, HCIONIB3Ys MIEPBBIA U BTOPOH 3aMedaTeTbHbBIE TPECIThI OK 01, OK 02, OK 07,
3aMevarte/ibHbIe Mpe/eibl Camocmosamenvnasn paboma / OK 09, 0K 10
Pemuts 3amaun
Ilpakmuueckoe 3anamue 2
Tema 6.6 Brruncaenne Brrancnenue TIPEIeIIOB HCTIONB3 a3ITMIHBIC METOIBI ACKPBITHSA
npenaenoB. PackpbiTue pu ’ yo p packp OK 01, OK 02, OK 07,
. HEOIpeIeIEHHOCTEH
HeolpeaeJJeHHOCT el OK 09, OK 10
Camocmoamensnasa paboma
Pa3JHYHBIX TUIIOB 1
Pemuts 3amaun
Cooepircanue yueonozo mamepuana 2
Tema 6.7 Henpeprisnocts, 1. HempepbsBHOCTS QYHKITHH. OK 01, OK 02, OK 07,
¢pynknnu. Toukn pa3psiBa
2. Touxu pa3pbiBa QyHKIHUH. OK 09, OK 10
(GyHKIMH. ACHMITOTBI
3.  AcuMNOTOTHI
Tema 6.8 IlonroTroBka K Ilpakmuueckoe 3anamue 2 OK 01, OK 02, OK 07,
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KOHTPOJIbHO#i padoTe Ne7

Brruncnenue npezaenon

OK 09, OK 10

Tema 6.9 KonrpoJsbHasi padota | IIpakmuueckoe 3anamue 2 OK 01, OK 02, OK 07,
Ne6 Brruncnenue npenenon OK 09, OK 10
Pa3gen 7. OcHoBBI ¢ pepeHInATBHOT0 HCUYHCICHAS 20
Cooepircanue yueonozo mamepuana
1. 3agauu, npuBOAsILIKE K MOHITHIO IPOU3BOJAHOM.
2. OmnpezneneHue Npou3BOAHON QYHKIIHH.
Tema 7.1 3 Heg g LIBHOCTIE) ;mq)q)g eHu(II;y e;[ILIx GyHKIMN 2 OK 01, OK 02, OK 07,
IIpousBoaHast pyHKIMH ’ peb p Py Y ' OK 09, OK 10
4. Teopemsl audhepeHIMPOBAHSL.
5. TIpousBoaHbIE 371€MEHTapHBIX QYHKIHH.
CamocrositenbHast pabota Ne5 «HaxoxaeHune mpon3BoaHON
Ilpakmuueckoe 3anamue
Tema 7.2 Y 1. Teopemsr nuddepeHpoBaHus 2
IpuMeHenne npaBuJI ' i . OK 01, OK 02, OK 07,
2. HaxoxxaeHue mpou3BOIHBIX CIOXHBIX ()YHKITHIA.
auddepeHpoBaHUSs IS OK 09, OK 10
Camocmoamensnasa paboma
HaXO0KIeHUS MPOU3BOIHBIX 1
Pemuts 3amaun
Ilpakmuueckoe 3anamue
Tema 7.3 1. TIpow3BoaHBIE BEICIINX HOPSIKOB )
i 2. llpumenenme ¢opmynsl JleiiOHMIa A7 HAXOXKIOCHHUS TNPOW3BOAHON (GYHKIHH OK 01, OK 02, OK 07,
Boruuciienne npou3BOIHBIX
BBICIINX TOPS,IKOB OK 09, OK 10
BBICIINX MOPSITKOB
Camocmoamenvnasn paboma )
Pewuts 3agaun
Ilpakmuueckoe 3anamue
1. HaxoxmeHrne NPOMEXKYTKOB BO3paCTaHWsl W YOBIBaHUS (QYHKIIUH C ITOMOIIBIO
. MIPOU3BOIHOM MEPBOTO MOPSIKA. 2
Tema 7.4 OK 01, OK 02, OK 07,
HccnenoBanne GpyHKIMH ¢ 2.HaxoxaeHne mpoMeXyTKOB BBIIYKIOCTH BOTHYTOCTH, TOYEK Ieperrnda ¢ MOMOIIBI0 OK 09. OK 10
MOMOIIBI0 IPOU3BOTHOI NPOU3BOAHOM BTOPOTO MOPSJKA. ,
Camocmoamensnasa paboma 1
Pemuts 3amaun
Ilpakmuueckoe 3anamue
T 75 1. Teomerpuueckre IPUIOKEHUS TIPONU3BOTHON )
I ema /. 2. MexaHuyecKre NpUI0KEHUS IPOU3BOAHON OK 01, OK 02, OK 07,
pOM3BOIHAA U ee Pelrrenne 3amaq OK 09, OK 10
NPUIOKEHUS
Camocmoamenvnasa paboma ]
Pewuts 3agaun
Cooepircanue yueonozo mamepuana
Tema 7. 1. TIpousBojaHble dJeMEHTAPHBIX (YHKIIUI. 2
ema 7.6 pousBon PHbIX (YHKI OK 01, OK 02, OK 07,
IIpousBoaHasi pyHKIUHA 2. BpruuciieHue NPOU3BOIHBIX BBICIINX MOPSIKOB. OK 09. OK 10
HECKOJbKUX IepeMeHHbIX Camocmoamenvhasn paboma ) ’
Pewuts 3agaun
Tema 7.7 IIpakmuueckoe 3anamue 5 OK 01, OK 02, OK 07,

Haxo:kaeHue npou3BOAHBIX

1. Teomerpuueckue NpUIOKEHUS TPOU3BOTHOM.

OK 09, 0K 10
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(yHKI MU IBYX NMepeMeHHbIX
NMEePBOro M BTOPOT0 MOPSI/IKOB

2. MexaHH4YeCKHE TPUIOKEHUS TIPONU3BOIHON

Camocmoamenvnasn paboma
Pemmts 3amaun

IIpakmuueckoe 3anamue
1. Bo3spacranue u yobiBaHHE (YHKIHH.

Tema 7.8 2. DKCTpeMyMbl (PYHKIIUU 2
HaxoskIeHHe IKCTPeMyMOB ' PEMYMEI @Y ' OK 01, OK 02, OK 07,
3. Hawubonpiiee 1 HaMMEHbIIEE 3HAYCHHE ()YHKIINU.
(pyHKIMH IBYX IEpEMEHHBIX ¢ o OK 09, OK 10
. 4. Bornyroctb kprBoil. Touku nepernoa.
TIOMONIHI0 TPOU3BOTHOI C
amocmoamensvHan paboma 1
Pewuts 3agaun
Tema 7.9 IloaroroBka K lpaxmuueckoe sanamue . OK 01, OK 02, OK 07,
. 1. Pemenue 3a1a4 Ha BRIYHCICHUE TIPOU3BOTHON 2
KOHTPOJIbHOII padoTe Ne8 . OK 09, OK 10
2. WccnenoBanne GyHKIUH C IOMOIIBIO POU3BOTHBIX
Tema 7.10 {Ipa;’;’;::;,e(iz3:zi’:z§1qﬂcnel-me MPOU3BOIHOM 2 OK 01, OK 02, OK 07,
KonTpoabHas padoraNe7 ’ A . P A OK 09, OK 10
2. WccnenoBanne GyHKIUH C TOMOIIBIO POU3BOTHBIX
Pazges 8. OcHOBBI HHTErPAJILHOTO HCYUCTECHUS 22
Cooepiicanue yueonozo mamepuana
1. TloHsTHE TIEPBOOOPA3HOM.
Tema 8.1 2. OcHOBHBIE CBOHCTBA IEPBOOOPA3HOIA. 2 OK 01, OK 02, OK 07,
IlepBooOpa3Hnasi. 3. OrmpeneneHune HEONPEIEICHHOTO UHTErpaja, MPUMepHI. OK 09. OK 10
HeomnpeneneHHbIii HHTErpa 4. OCHOBHBIC CBOWCTBA HEOIPEICIICHHOT'O HHTErpaia. ’
Camocmoamenvnasn paboma )
Pewuts 3agaun
Ilpakmuueckoe 3anamue.
Tema 8.2 1. HemnocpencTtBeHHOE HHTETPUPOBAHUE. )
OcHOBHbIE MeTOIbI 2. Ilpumepsl uHTETpUPOBaHUS (DYHKIIHIA. OK 01, OK 02, OK 07,
HHTerpupoBanus. Merox 3. Merox noCTaHOBKHY. OK 09, OK 10
NMOJACTAHOBKH. Camocmoamenvnasa paboma 1
Pemuts 3amaun
T 8.3 Ilpakmuueckoe 3anamue
o ema . 1. Merton HeomnpeaeneHHBIX K0dQPuruenTon. [Ipumepsr. )
CHOBHBIE MeT(;\Z/}LI OK 01, OK 02, OK 07,
HHTerpupoBaHus. Meroa OK 09, OK 10
HEONp A CHHBIX Camocmoamenvnasn paboma
k03¢ punueHTOB 1
Pewuts 3agaun
Tena 8.4 Ilpakmuueckoe 3anamue
: 1. Mertona unrerpupoBanus mo yactsam. [Ipumepsl.
OcHOBHBIE METOBI A PHP prMep 2 OK 01, OK 02, OK 07,
HHTerpupoBanus. Mertox C 5 OK 09, OK 10
HHTErPUPOBAHMS MO YACTAM amocmoamenbhazn pavoma 1
Pewuts 3agaun
Tema 8.5 IlIpakmuueckoe 3anamue 5 OK 01, OK 02, OK 07,

Haxo:xnenne HeonpeaeJaeHHbBIX

1. Onpe,ueneﬁne MCTO/JIa HAXOKACHUEC HCONTPEACICHHOIO MHTCTpaIa

OK 09, 0K 10
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HHTErpajaoB

2. ITlpuMeHeHue MeTona
3. TlpoBepka NpaBHIBLHOCTH PE3YJIbTaTa HHTCTPUPOBAHUSL.
CamocrositenbHas padota Ne6 «HaxoxeHre HEONPEACICHHBIX HHTCTPAJIOBY

Camocmoamenvnasn paboma
Pemmts 3amaun

Tema 8.6
OnpeneneHHbI HHTErpal u
€ro cBoOlcTBa

Ilpaxmuueckoe 3anamue
1. 3azmaum, NpUBOJISIIKME K MOHATHIO ONPEAEICHHOI0 HHTErpaja
2. OmnpezneneHHbIH UHTErpal Kak Ipeaesl CyMMbl
3. ®opmyna Herorona-Jleitounma
4. OcCHOBHBIE CBOHCTBA OIPENICICHHOTO HHTETrpaJIa

Camocmoamenvnasn paboma
Pemuts 3amaun

OK 01, OK 02, OK 07,
OK 09,0K 10

Hpaxmuttecxoe 3anamue

Tema 8.7 1. Brruncnenue onpeneaeHHOro HHTETpaia METOIOM MOACTAHOBKH OK 01, OK 02, OK 07,
Boruncienne onpeneaennoro | 2.  PopMyna HHTETPUPOBAHMS 110 HACTIM OK 09. OK 10
HHTerpaja Camocmoamenvnasa paboma ’
Pemuts 3amaun
Cooepircanue yueonozo mamepuana
1. Omnpenenenue nupdHepeHITHATEHOTO YpaBHEHHMS.
Tema 8.8 2. OObikHOBeHHbIE AU PepeHINATbHBIC YPaBHEHUSI.
OcHOBHbIE MOHATHS 3. JHuddepeHuunansupie ypaBHEHUS B YACTHBIX IPOU3BOIHBIX. OK 01, OK 02, OK 07,
auddepeHINATBHBIX 4. Tlopsnok nquddepeHnnanbHOro ypaBHCHHS. OK 09, OK 10
YpPaBHeHH 5. O6mee u yactHoe penieHust A pepeHInaIbLHOr0 ypaBHEHHSI.
Camocmoamenvnasn paboma
Pemmts 3amaun
Ilpakmuueckoe 3anamue
1. Omnpenenenue nupGepeHITNaANTBHOTO YPaBHEHUS C pa3IeISIOITAMHUCS
Tema 8.9 IIepEMEHHBIMH.
Aud depenunanbHbie 2. Aunroput™m pemieHus nuddepeHnaTbHBIX YPaBHEHHN C pa3aessIoInMHICs OK 01, OK 02, OK 07,
YpaBHEHUS ¢ TIepEMEHHBIMH. OK 09. OK 10
pa3aeastioIuMHCS 3. Haxoxnaenue o011ero v 9acTHOTO perieHui quddepeHnnatbHbIX YpaBHEHUH ¢ ’
nepeMeHHBIMH Pa3ICNIIOIUMUCS IEPEMCHHBIMHU.
Camocmoamenvnasn paboma
Pemmts 3amaun
Tema 8.10 Hpaxmuueckoe sansmue OK 01, OK 02, OK 07,

KonTponbHas padora Ne8

1. Pemenue 3a1a4y Ha HEONPEAEICHHBIN UHTErpaj
2. Pemenue 3a1a4 Ha onpeeIeHHbBIN HHTErpajl

OK 09,0K 10

Tema 8.11
IMoBTOpEHUE U3YUEHHOTO

Cemunapckoe 3anamue

Teopus KOMITTIEKCHBIX YHCE
OCHOBBI JTMHEHHOH anTreOphI
OneMeHTH MAaTPIUYHOTO aHaJIH3a
YpaBHeHUe TUHUHI

OCHOBBI JFICKPETHOI MaTeMaTHKN

i

OK 01, OK 02, OK 07,
OK 09,0K 10
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6. Tlpenernsl 1 HEIPEPHIBHOCTh
7.  OcHOBBI U} QepeHIHATEHOTO HCYUCICHUS
8. OCHOBBI HHTETPATBHOTO UCYHCICHUS

KoHcyabTanuu 2
JK3aMeH 6
Bcero: 216

[MocnenoBarenbHOE TeMaTUYECKOE MJIAHUPOBAHUE COJEPXKaHHs paboyei mporpamMMbl AMCHUIUIMHBL, KaJleHAAapHbIE 00BEMBbI, BUIBI 3aHATUH, (POPMBI
OpraHU3aIMHi CaMOCTOSATEIHLHON padOThI TAK)KE KOHKPETU3UPYIOTCS B KalleH1apHo-TeMatndeckoM riane (ITpumoxenue Ne 1)
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3. ®OPMbI KOHTPO.JISI H METOIUYECKUE MATEPHUAJIBI,
OIPEJAEJISIIOIINE ITPOILIEAYPHI OIEHUBAHUS 3HAHUI, YMEHUM,
IMPAKTUYECKOI'O OIIBITA, XAPAKTEPU3YIOIMUX ITAIIbI ®OPMUPOBAHU A
KOMIIETEHIIUI

@®onp orneHouyHbIX cpenctB (nanee — @OC) - KOMIUIEKT METOIUYECKUX M KOHTPOJIBHBIX
MaTepuasoB, HCIOJb3YEMBIX MpPU MIPOBEJCHUH TEKYIIEr0 KOHTPOJS OCBOEHUS pPE3yJIbTaToOB
oOydeHus u npomexxyrounoit arrectamuu. @OC mpenHazHayeH IJIs KOHTPOJS U YIpaBIICHUS
MPOIIECCOM TPHOOPETCHHS 00YYaIOMMMUCS HEOOXOAMMBIX 3HAHWW, YMEHUM M KOMIICTCHIIHH,
onpeaeneHHbIXx Bo I'OC (ITpunoxenue Ne 2).

4. YCJIOBHYSA PEAJIM3ALIMHU JUCIIUITJIMHBI

4.1. TpeOGoBaHUsI K MUHIMAJILHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecredeHuIo

Peanuzanus nporpaMmbl JUCUUIUTMHBI TpeOyeT HAMUYMS y4eOHBIX ayJUTOPUN IS TIPOBECHUS:
JICKITMOHHBIX, CEMHHAPCKHX, MPAKTHUYECKUX 3aHSATHH, YPOKOB, IS TPOBEICHHS TPYIIIOBBIX H
WHJUBUYAJIbHBIX KOHCYJIbTAlUM, IJI INPOBEIACHUS TEKYILEr0 KOHTPOJS M IPOMEKYTOUYHOU
aTTECTAIIHH.

O6opynoBanue yueOHOro kabunera: YueOHast MeOelb, TOCKa.

Texaudeckue cpencTpa oOydeHus: YaeOHas MeOeb, KOMITBIOTEPHI.

4.2. YueOHO-MeTOAHYeCKOe U MH(OPMAIIMOHHOE o0ecTiedeHne TUCHUIIHHBI (MOIYJIS)

4.2.1. IlepeyeHb OCHOBHOWM W ONOJHHUTEJbHOH Y4eOHOH JUTepaTypbl, HEOOXOAUMOM 1JIs1
OCBOEHUS TMCHUILIMHBI (MOIYJIs1)

OcHoBHasi yueOHasi IuTEpaTypa:

1. Kpemep, H. III. Maremaruka s KoJulekel : ydeOHOe mocoOue Ijisi CpeaHEro
npodeccuonansuoro oopazosanms / H. III. Kpemep, O. I'. Koncrantunoa, M. H. ®punman ;
nox penakmmeir H. L. Kpemepa. — 12-e uzn., mepepadb. u mon. — Mocksa : M3marenbcTBo
Opaiit, 2024. — 408 c. — (Ilpodeccronanbuoe odpazoanue). — ISBN 978-5-534-17852-4.
— Tekcr : onexkrponHbid // OOpazoBatenbHas mnatdopma HOpaiit [caitit]. — URL:
https://urait.ru/bcode/536272

2.  Beicmmas marematWka : Y4eOHHUK W TPAKTUKYM ISl CPEAHErO MPOo(hecCHOHAIBLHOTO
obpazoBanus / M. b. Xpunynosa [u np.] ; mox obmeit penakuueir M. b. Xpumynosoit, 1. U.
[{piranok. — MockBa : UsznmarensctBo FOpaiit, 2024. — 472 c. — (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-01497-6. — Tekct : anexkTpoHHBIH // OOpa3zoBarenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/538382

JonotHuTe/IbHAS y4eOHasi IUTEepaTypa:

1.  baBpun, M. 1. MartemaTuka Jyisi TEXHUYECKUX KOJIJICDKEH M TEXHUKYMOB : YIYCOHHUK U
MPAKTUKYM JIJIsl CPETHEro mpodeccuoHanbHoro oopazosanus / W. U. baBpun. — 2-e u3., ucmp.
u gom. — MockBa : MzmatensctBo IOpaiit, 2024. — 397 c. — (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-08026-1. — Texkct : anmexkTpoHHBIN // OOpa3zoBarenbHas
iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/537727




4.2.2. IlepedyeHb pecypcoB HHGPOPMALMOHHO-TEJICKOMMYHUKAMOHHOH  CeTH
«AHTepHer» (majsee - cerb «UHTEpPHET»), HEOOXOAMMBIX JIsi OCBOCHHMS IMCIUILIUHBI
(Moxyis)

Yueon (U:pOK
LIii TOX HanMeHoBaHMe T0KYMEHTA C YKa3aHUEM PEKBU3UTOB AeHcTBHUSA
AOKYMEHTAa
2024/2025 Horosop Ha noctyn k 9bC ZNANIUM.COM mexny YYHuT B
C 12.07.2023
nune qupekropa CO YYHuT u OO0 «3nannym»Ne 1151-36¢ ot
no 11.07.2024
11.07.2023
Horosop Ha noctyn k 9bC ZNANIUM.COM mexny YYHuT B
muue aupextopa CO YYHuT u OO0 «3nanmym»Ne 223/801 ot C 28.08.2023
23.08.2023 (mpemocTaBieHue A0CTyNa K KOJuieKuu DDY o 27.08.2024
«DenepanbHbI IepeueHb YIeOHUKOB u3aarenabcTa «lIpoBemienne
Jlorosop Ha moctym k DBC «3B5C FOPAUT» (momHas
kosutekuus) mexay Y YHuT B muue qupekropa CO YVYHuT u OOO |C 03.03.2024
«INEKTPOHHOE U3AATEIBCTBO FOPAMT» Ne 1/24-56¢ ot 01.03.2024  |mo 02.03.2025
r.
Horosop Ha noctyn k ObC «YHUBepcuTeTCKas OnbImorexa C 01.10.2023
onnan» Mmexny YYHuT «Hekcmenna» Ne 223-1279 ot 26.09.2023  [mo 30.09.2024
Horosop Ha noctyn k ObC «Jlanb» Mexkny YYHuT u C 08.08.2023
m3narenbetBoM «Jlanb» No OI'3-1033 ot 20.07.2023 o 07.08.2024
JloroBop Ha JOCTYM K 3JIEKTPOHHBIM H3JaHUSIM B COCTaBe 0a3bl
nauabelx «HAYUHAS DJIEKTPOHHAA BUBJIMOTEKA C 01.01.2024
eLIBRARY.RU» mexny YYHuT u OOO HOB Ne OI'3-1696 ot o 30.12.2024
04.12.2023
Horosop Ha BJ] auccepranuii mexxay YYHuT u PI'b Ne 223-997 |C  10.08.2023
ot 11.07.2023 o 09.08.2024
Jorosop o noxkmtouennu k HOb u o npenocraBiennu gocrymna
Kk o0bekTam HOb Mexay baml'y B mune aupexropa CO bamlV ¢
OI'BY «PT'b» Ne 101/H2B/1438-1I1 ot 11.06.2019
C 11.06.2019
JonomuauTtensHoe cornamenue kK goropopy 101/HOb/1438-11 o
o 10.06.2024
11.06.19 r. 06 U3MEHEHUHU CTOPOHBI TIOTOBOPA BCIIEJCTBHE
peopranuzamnuu B opme npucoeaunenus Mexay Y YHuT B nuie
mupekropa CO YYHuT ¢ ®I'BY «PI'b» 0114.02.2023 .
Horosop Ha noctyn k 96C BOOK.ru (moctyn k yueOHuKy: OCHOBBI
POCCUICKOM TOCYIapCTBEHHOCTH : yueOHUK / A. B. Manbko, A. A.
Bunkos, B. B. I'ypeeB [u ap.] ; nox pea. A. B. Manbko. — Mocksa : C 23.102023
KnoPyc, 2024. — 263 c. — ISBN 978-5-406-12322-5) mexnay 022 '10 '2024
YYHuT B mune nupektopa CO® YYHuT nu OO0 «KuoPyc meauna o
Ne 75 or 23.10.2023 .
Ne Anapec (URL) Onucanue CTpaHUIBI

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

WNudopmannonssle,

KOHTPOJIbHBIC MaTCpHaJIbl

TPEHUPOBOYHBIE u

2. | http://school-collection.edu.ru/

pecypcoB

Enunas komrekuuu 1upoBBIX 00pa30BaTEIbHBIX
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4.3.3. Ilepeyenb nHGPOPMANMOHHBIX TEXHOJIOTH, UCIOJIb3yeMbIX NMPH OCYIIECTBJIECHUHU
o0pa3oBaTe/IbHOI0 Mmpolecca MO0 [IUCHUIIMHE, BKJIOYasi NepevyeHb MPOrpaMMHOIO
obecreyeHusi 1 MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IIPH HE00XOAUMOCTH)

HaumeHoBaHMe NPOrpPaMMHOI0 odecreyeHust

Windows 7

Office Standart 2007 Russian OpenLicensePack NoLevel Acdmc

Office Standart 2010 RUS OLP NL Acdmc
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Ounast popma 00ydeHHs

Koua- Kanenpapusie
Ne Jlomamnee
HaumeHoBaHHe pa3aeioB U TeEM BO CPOKH M3yYeHUs Bupn 3ansiTus
n/n 3aJaHue
4acoB (n1an)
3 cemecmp (22/54)
Pasznen 1. Teopus komniaekcHsix yuces (18)
Tema 1.1 [loHsATHE KOMIUIEKCHOTO
1 4HCJIA U ero reoMeTpu4ecKas 2/2 VYpox Y4UTh KOHCHEKT
HHTEPHpeTAHs
Tema 1.2 [leiicTBus Haj
IIpaxTuyeckoe
2 KOMILIEKCHBIMH YHCJIAMHU B 2/4 Pemmts 3amaun
o 3aHATHE
anredpaundeckoii popme
Tema 1.3 Tpuronomerpuyeckasi [IpakTuueckoe
3 p p 2/6 p Pemmts 3amaun
(opMBI KOMIJIEKCHOTO YHCJIA 3aHATHE
Tema 1.4 [leiicTBust Haj
[IpakTrueckoe
4 KOMILIEKCHBIMHU YHCJIAMH B 2/8 SaHSTHe Pemnmts 3amayn
TPUrOHOMeTpHU4ecKoi popme
Tema 1.5 Iloka3aTenbHas GpopMbI [IpakTrueckoe
5 hop 2/10 p Pemmts 3amaun
KOMILIEKCHOTO YHca 3aHATHE
Tema 1.6 [leiicTBust Haj
KOMILJIEKCHBIMM YU CJIAMH B [IpaxTraeckoe
6 - 2/12 Pemmts 3amaun
nokasareJbHoi (popme. Popmysia 3aHATHE
Jiiaepa
Tema 1.7 YpaBHeHus B [IpakTrueckoe
7 p 2/14 P Pemmts 3amaun
KOMILIEKCHBIX YHCJIaX 3aHATHE
Tema 1.8 Borunciienue 3HaueHHI IToBTOpPUTE
N IIpaxTuyeckoe N .
8 BBIPA’KeHUH ¢ KOMIIJIEKCHBIMH 2/16 SaAHSTHC npoiiieHHbII
YHCJIAMH MaTepuan
Tema 1.9 IIpaxTuyeckoe
9 2/18
KonTponbHas padora Ne 1 3aHATHE
Pasnen 2. OcHoBBI JTHHeliHOM aaredpsl (28)
10 Tema 2.1 MaTpunsl 2/20 Ypox Y4UTh KOHCHEKT
. IIpaxTuyeckoe
11 | Tema 2.2 [eiicTBHSI HAT MATPULIAMH 2/22 P Pemmts 3amaun
3aHATHE
12 Tema 2.3 Onpeneaurean 2/24 Ypoxk Y4uTh KOHCIIEKT
Tema 2.4 Haxo:xaeHue IIpakTrueckoe
13 . e 2/26 p Pemmts 3amaun
onpeeuTeseii BTOporo, TpeTbero. 3aHATHE
Tema 2.5 Haxo:xaeHue [IpakTrueckoe
14 . e 2/28 p Pemmts 3amaun
omnpeaeuTeIeil n-oro NopsiAKoB 3aHATHE
Tema 2.6 Haxo:xaeHue oopaTHO# [IpakTrueckoe
15 e p 2/30 p Pemmts 3amaun
MaTpHIbI. 3aHATHE
Tema 2.7 PemieHne MaTpHYHOTO IIpakTrueckoe
16 p 2/32 p Pemmts 3amaun
YpPaBHEHMS 3aHATHE
IToBTOpUTH
Tema 2.8 HaxoxxkaeHue panra IIpakTuueckoe BTOpHTE
17 2/34 poiieHHbII
MAaTPHIIBI 3aHATHE
MaTepuan
[IpakTuueckoe
18 | Tema 2.9 Konrposasnas padora Ne2 2/36 p
3aHATHE
Tema 2.10 CucremMbl JUHEHHBIX
19 . 2/38 VYpox Y4UTh KOHCHEKT
aJredpamvyecKnuxX ypaBHeHHId
Tema 2.11 Pemenue CJIAY meTonom [IpakTuueckoe
20 A 2/40 P Pemmts 3amaun
Kpamepa 3aHATHE
Tema 2.12 Pemenue CJIAY meTonom [IpakTuueckoe
21 A 2/42 P Pemmts 3amaun
I'aycca 3aHATHE
Tema 2.13 UccaenoBanue CJIAY Ha
[IpakTrueckoe
22 | coMecTHOCTh. Haxo:knenue oouiero 2/44 Pemuts 3amaun
3aHATHE
u yacTHoro pemenusi CJIAY
Tema 2.14 IIpakTuueckoe
23 2/46
KontpoabHas padora Ne3 3aHSTHE
Pa3nen 3. DjieMeHThI MATPUYHOT0 aHaau3a (12)
24 | Tema 3.1 BekTopbl Ha niockocTH | 2/48 | | Ypox | Vaurs koucmexT
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B IpocTpaHcTBe. N-MepHbIii BeKTOP
U BEKTOPHOE MPOCTPAHCTBO

Tema 3.2 Pa3mepHocThb 1 6a3uc

25 2/50 Ypok Pemmts 3amaun
BEKTOPHOTI'O MPOCTPAHCTBA.
26 | Tema 3.3 [lepexoa k HOBOMY Ga3ucy 2/52 Tpaxmiieckoe Pemmts 3amaun
3aHsITHE
27 Tema 3.4 EBlfJ'll/lZ[OBO MPOCTPAHCTBO. 2/54 Vpox -
Jluneiinble onepaTopbl
Tema 3.5 CoGcTBeHHbBIE BEKTOPBI U
28 COOCTBEHHbIE 3HAYEHHS JIMHEHHBIX 2/56 Ypox Penmts 3amayn
onepaTropos
29 | Tema 3.6 KontpoabHnas padora Ned 2/58 Mpaimirieckoe
3aHSTHE
Pasnen 4. YpaBHenue gunmii (18)
30 Tema 4.1 YpaBHeHue TuHMIT Ha 2/60 Vpox Pewwnts 3a1a4n
TJI0CKOCTH
31 Tema 4.2 YpaBHeHHe npaMoii 2/62 Ypox Pemurts 3amaun
Tema 4.3 YpaBHeHust
32 napajiiebHOCTH U 2/64 [pakTuueckoe Peruts 3aaun
NEePHeHUKYIAPHOCTH MPAMBIX. 3aHsITHE
PaccTrosiHHE OT TOYKH 10 NPSAMOI
33 Tema 4.4 OKpy:KHOCTb H JLIMIIC 2/66 Mpaxrueckoe Pemurts 3anaun
3aHsITHE
34 Tema 4.5 ITapa6oJa u runmep6oia 2/68 Tpaxmirieckoe Pemmts 3amaun
3aHsITHE
35 Tema 4.6 Pemienne 3aaau Ha 2/70 IIpakTuueckoe T —
cocTaBJIeHUe YpaBHeHHil 3aHsTHE
Tema 4.7 IlonsiTie 06 ypaBHeHUH
36 TLUIOCKOCTH M MPSIMOii B 2/72 Ypox Pemmts 3amayn
NPOCTPAHCTBE
37 | Tema 4.8 KonrpoJibHasi pa6ora Ne5 2/74 Tpaimiieckoe
3aHsITHE
IIpakTrueckoe
38 JAuddepeHnnpoBaHHbIii 3a4eT 2/76 3aHATHE
4 cemecmp (22/52/2)
Pasnea 5. OcHoBbI 1McKpeTHOI MaTeMaTuku (16)
Tema 5.1 M 0
39 M HOMECTBA W CHOCODRI HX 2/78 Ypok Pewuts 3agaun
3aaHu.
40 Tema 5.2 Onepanuu Hajx 2/30 IIpakTuueckoe -
MHOKeCTBaMH 3aHsITHE
41 | Tema 5.3 JlekapToBO€ MPON3BEIEHHE 2/82 Ypoxk Penmts 3amayn
4 Tema 5.4 J1eMeHTbI 2/34 IIpakTuueckoe T —
KOMOHHATOPHKH 3aHsITHE
43 Tema 5.5 Jlornka BbICKa3bIBaHMIi 2/86 Ypoxk Pemnmts 3amayn
44 Tema 5.6 ByneBbl pyHKIUH 2/88 Tpaimirieckoe Pemmts 3amaun
3aHsITHE
Tema 5.7 lloaroroBka K IIpakTuueckoe HO]ETOPHTI:
45 M 2/90 NPOWAEHHBIH
KOHTPOJILHOM padoTe Ne6 3aHSITHE
Marepua
46 | Tema 5.8 KonTpoasnasi padora Ne6 2/92 Mpaxruueckoe
3aHSTHE
Pa3gen 6. Ilpenesinl 1 HempepbIBHOCTH (18)
Tema 6.1
47 IIpenen yncaoBoi 2/94 Ypox Pemurts 3anaun
NOCJIe10BATEILHOCTH
IIpaxTuyeckoe
48 Tema 6.2 [Ipenen pyHkuumn 2/96 SaAHSTHC Pewuts 3agaun
49 Tema 6.3 beckoHeuHO Masble U 2/98 Vpox -
0ecKOHEYHO 00JIbIINE BeTHYHHBI
50 Tema 6.4 OCHOBHbBIE TEOPEMBI 0 2/100 Ypoxk Pemmts 3amayn
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npegeaax

. i i IIpakTrueck
51 Tema 6.5 IlepBoiii n BTOpOI 2/102 p S — saxaun
3aMevaTe/bHble Mpeaeabl 3aHATHE
Tema 6.6 BoiunciieHne npeaesos.
. IIpakTrueckoe
52 PackpbITHE HeonpeaeIeHHOCT el 2/104 SaHSTHe Pemmts 3amaun
Pa3IHYHBIX TUIIOB
Tema 6.7 HenpepbIBHOCTH
53 ¢ynkuuu. Touku pa3pbiBa 2/106 VYpox Pewnts 3anaun
GyHKIMU. ACUMIOTOTHI
IToBTOpPUTH
Tema 6.8 IToaroroBka K [IpakTrueckoe N p .
54 M 2/108 MIPOHICHHBIH
KOHTPOJILHOM padoTe No7 3aHSITHE
MaTepuan
[IpakTuueckoe
55 | Tema 6.9 KonrpoJabHas pagora Ne7 | 2/110 p
3aHATHE
Pasnen 7. OcHoBbl 1 depeHnnanbHoro ucuucaenus (20)
56 Tema 7.1 2/112 Ypok Pemmts 3apaun
IIpousBoaHasi pyHKIMH
Tema 7.2
IIpakTrueck
57 Tpumenenue npasu 2/114 p CCKOC | penrs, 3a1a4u
auddepeHIMPOBAHAS 1JIS 3aHATHE
HAXO0KE€HHS MPOU3BOTHBIX
Tema 7.3 [IpakTuueckoe
58 BbluHc/IeHHe MPOU3BOAHBIX 2/116 P SaHSTHe Pemmts 3amayn
BBICIIMX MOPSIAKOB
Tewa 7.4 [Mpaktuyeckoe
59 Hcciienosanue GyHKIHMH C 2/118 psamee Pemnmts 3amayn
MOMONIbI0 MPOU3BOAHOI
Tema 7.5 IIpakTuueckoe
60 2/120 Pemmts 3amaun
IIpou3BoaHas U ee MPUJIOKEHHSA 3aHATHE
Tema 7.6
61 IMpouszBoaHas GpyHKIIUN 2/122 Ypok Pemuts 3amaun
HECKOJBKUX NMepeMeHHbIX
Tema 7.7
[IpakTrueck
62 Haxosknenne mpou3BOAHBIX 2/124 p S S e — saxaun
(GyHKIMHT TBYX MepeMeHHBIX 3aHATHE
TEPBOT0 M BTOPOT0 MOPSIKOB
Tema 7.8
IIpakTrueck
63 HaxoxkneHne YKCTPeMyMOB 2/126 p S S e — saxaun
(pyHKITH IBYX IEpEMEHHBIX ¢ 3aHATHE
MOMONIbIO MPOU3BOAHOI
IToBTOpPUTH
Tema 7.9 IloaroroBka K [IpakTrueckoe N p .
64 M 2/128 MIPOHICHHBIH
KOHTPOJIbHOII padoTe Ne8 3aHATHE
MaTepHuai
. IIpakTuueckoe
65 Tema 7.10 2/130 P
KourpoabHas padora Ne§ 3aHATHE
Pa3nen 8. OCHOBBI HHTErPAJILHOTO HCUHCIeHNs (22)
Tema 8.1
66 | IlepBooGpa3nasi. Heompenenennbrii | 2/132 VYpok Pemnts 3anaun
HHTETrpall
Tema 8.2
[IpakTrueck
67 OCHOBHEBIE METOIBI 2/134 p ecKoe Pewwnts 3a1a4n
HHTEerpupoBaHus. Meron 3aHATHE
NMOJCTAHOBKH.
Tema 8.3
IIpakTuueckoe
68 OcHopubIe METORLI 2/136 p Pemmts 3agaun
HHTerpupoBaHus. Meroa 3aHATHE
Heompe/eJeHHbIX KO3 PHIHEeHTOB
Tema 8.4
IIpakTuueckoe
69 OcHopuEIe MeTORLI 2/138 p Pemnts 3agaun
HHTEerpupoBaHus. Meron 3aHATHE

HHTCIPUPOBAHHUSA 110 YACTAM
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Tema 8.5 [IpakTuueckoe
70 Haxosknenune HeonpeaeJeHHbIX 2/140 P Pemmts 3amaun
3aHsTHE
HUHTErpaJioB
Tewa 8.6 IMpakTuyeckoe
71 OnpeeieHHBI HHTETPaJI U €ro 2/142 P Pemmts 3amaun
. 3aHsTHE
cBOiicTBa
Tema 8.7 [MpakTuyeckoe
72 Boruuciienne onpeaeeHHOro 2/144 P Pemmts 3amayn
3aHsTHE
HWHTerpaJa
Tema 8.8
73 OCHOBHBIE TOHATHSA 2/146 Ypok Pemmts 3amaun
au depeHINAIBHBIX YPABHEHHIT
Tema 8.9 IpaxTiieckoe IToBTOpPUTE
74 | JduddepennnaabHbie ypaBHeHHS € 2/148 p SaAHSTHC IpoiieHHbII
pa3aeasIOMMMUCS TepeMeHHbIMH Marepuan
Tema 8.1 [IpakTrueck
75 ema 8.10 2/150 pakieckoe
KonTpoabHas padora Ne9 3aHATHE
Tema 8.11 MHHAPCK
76 eva 8 2/152 Cemunapcoe
IMoBTOpEHUE N3Y4YEHHOT O 3aHsTHE
JK3aMeH 6
Bcero yacos 152
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I ITaciopT (pOHI0B OLEHOYHBIX CPEACTB

1. O0aacTh NPpUMEHEHUs

®onp oneHouHbIX cpeacTB (POC) npenHazHadyeH ISl IPOBEPKH Pe3yIbTaTOB OCBOEHUS
TUCHUIUIMHBL «MareMatuka», BXOZsIIEH B COCTaB MPOrpaMMbl MOATOTOBKH CIIELUAINCTOB
cpemHero 3BeHa Mo crenuaidbHocTH 25.02.08 Dkcmyaranus OECHHUIOTHBIX aBUAIIMOHHBIX
cucrem. Pabora oOy4yawmmxcss BO B3aUMOACHCTBHM ¢ mpenogasarejseMm 152, Ha
CaMOCTOSITENILHYIO paboTy 56.

2. O0BbeKTHI OLICHUBAHUS — Pe3YJIbTAThI 0CBOCHUSA M CHMILIHHBI

®OC 1O03BOJIAET OLCHUTH CIEAYIOIINE pPe3yJabTaThl OCBOEHUS JUCHUIUIMHBI B
cootBercTBUU ¢ PI'OC cnemumansHocTr 25.02.08 Dxcrutyatanus OSCIUIOTHBIX aBHAIMOHHBIX
cucTeM H paboueil mporpaMMoi AUCHUIUINHBL «MaTeMaTHKa:

YMEHHs:

- pemath MpUKJIAIHbIC 32/1a49K B 00JIaCTH MPOdECCUOHATBLHON eI TebHOCTH.

3HAHHUSA:

- 3HAYCHHE MaTeMaTHKH B MPO(HECCHOHAIBHOM JeaTenbHOCTH U Tpu ocBoeHuu [1T1CC3;

- OCHOBHBIE MaTeMaTHYECKHE METOJbl pEUICHUS NPUKIATHBIX 3a7ad B 00JacTH
npo(hecCHOHATLHON IS TEIILHOCTH;

- OCHOBHBIE MOHSTHS M METOJIbl MaTEeMaTHYECKOr0 aHalln3a, AMCKPETHON MaTeMaTHKH,
JUHEWHOU anreOphl, TEOPUU KOMIUICKCHBIX YHCEN, TEOPUU BEPOSTHOCTEH M MaTeMaTHYECKOU
CTaTHCTUKH;

- OCHOBBI UHTETPAILHOTO U MU PepeHITNATEHOTO HCUUCTICHHUS

BriuenepeuncieHHbple  YMEHUS, 3HAHUA U NpAKMuyecKuti onvlm HANpaBieHbl Ha
dbopMupoBaHHEe y 00YJIAIOIIUXCS CICAYIOMNX OOUIUX U MPO(ecCHOHATBLHBIX KOMMETEeHIHIi:

OK 01. Bwibupamv cnocobvl peuwienus 3a0ay npoghecCuoHalbHOU OesimenibHOCHU,
NPUMEHUMENLHO K PASTUYHBIM KOHMEKCMAM.

OK 02. Ocywecmenams nouck, auaiuz u uHmepnpemayuio uH@opmayuu, Heooxooumou
0715 8LINOIHEHUS 3A0ay NPOPeCcCUOHATLHOU OessMeTbHOCIU.

OK 07. Cooeiicmeosamb coxpaneruio oxpydcaroujeli cpeobvl, pecypcocoepediceHuio,
ahpexmusno Oeticmeosams 6 Upe38blUAUHBIX CUMYAYUSIX.

OK 09 HUcnonvzosamsv ungopmayuonnvie mexnorocuu 6 npogheccuoHaibHol
0esmenbHOCu.

OK 10. Ilonvzosamvcs npogheccuonanbHoli 0oKymenmayuel Ha 20CyOapCmeeHHOM U
UHOCMPAHHOM SA3bIKAX.

3 ®opMbI KOHTPOJISA M OLIEHKH Pe3yJ1bTATOB OCBOEHUS AU CHHUILINHBI

Kontposb 1 o1ieHKa pe3yabTaTOB OCBOEHUS — 3TO BBISIBIICHUE, U3MEPEHUE U OLICHUBAHUE
3HaHWM, YMEHHH U (popMuUpyOMHXCcS o0mUX ¥ MPOPECCHOHAIBHBIX KOMIIETCHIIMA B paMKax
OCBOCHUS AUCIUTUINHBI.

B cootBercTBMM ¢ y4eOHBIM TUIaHOM crnernuaibHOocTH 25.02.08 Dxcrmyaramus
OCCIMIIOTHBIX aBHAIIMOHHBIX CHCTeM, pabodeil mporpamMMoi IUCHHUILTUHBI «MareMmaTrukay
pelycMaTpUBaeTCs TEKYUIUI U MPOMEKYTOUHBIH KOHTPOJIb PE3YJIbTaTOB OCBOCHHS.

3.1 ®opMBbI TeKyLIEro KOHTPOJISI

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPEJCTABISACT COO0M MPOBEPKY YCBOCHUS y4eOHOTO
MaTepuana, peryJisipHO OCYIIECTBISIEMYIO Ha MPOTSHKCHUH Kypca 00y4IeHHUS.

Texymuit KOHTPOJb pPe3yNbTaTOB OCBOCHUS AMCLUMILIMHBI B COOTBETCTBUU C paboueit
OporpaMMoil W  KaJIEHAApHO-TEMATHYECKUM IUIAHOM MPOUCXOJUT TMPU  HKCIOJIb30BAHUU
CIIeYIONMUX 00s3aTeNBHBIX (HOPM KOHTPOJIS:

— 8bINOIHEHUE NPAKMUYECKUx pabom,

— NPo8epKa 8bINOIHEHUA CAMOCMOAMENLHOU pabomvl Cmy0eHmos,

— NPOBEPKA BbINOIHEHUS KOHMPOTILHBIX PAOOM.

Bo Bpems mpoBeaeHusi y4eOHBIX 3aHSITUN JOTOJHUTEIBHO HCIOJB3YIOTCS CIEIYIOIIHNe
(GOpMBI TEKYIIETO0 KOHTPOJS — YCMHbIL ONPOC, peuieHue 3a0ad, mecmupoéanue no memam
OMOeNbHbIX 3AHAMULL.
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BbinosiHeHHe W 3alMTA MPaKTHYecKHX padoT. [Ipaktuueckue pabOTHI MPOBOISATCS C
LENbI0 YCBOEHUS W 3aKpeIUICHUs INPAKTHUYECKUX YMEHHW W 3HAHWM, OBJIAJCHUA
npodeccCHOHATBLHBIMU KOMIIETEHIIMSIMU. B X011 mpakTuyeckoil paboThl CTYAEHTHI IPHOOPETAIOT
YMEHUs, IpPeJyCMOTpPEHHblE pabodeldl NporpaMMoON JIUCLUIUIMHBI, Yy4daTCid UCHONb3068AMb
Gopmynvl, u npumMeHAmMb paziuyHvle MemoOUKU paciema, aHAIUUPOBAMb NOJYYEHHbLE
pe3ynbmamsl u 0e1ambv 6b1800bl, ONUPAACH HA MeOpemudecKue 3HaHus.
Crucok mpakTU4YecKux padoT:
e [Ipaktnueckas pabora Nel «/leficTBHs Hajg KOMIUIEKCHBIMH YHCIIaMH B alreOpanyeckoin
dopme»
e [Ipaktuueckas padora No2 «Tpuronomerpuieckas GopMbl KOMIUIEKCHOTO YHCIIay
o [Ipaktnueckas  pabora  Ne3  «/lefictBusi  Ham  KOMIUIEKCHBIMH  YHCIaMHd B
TPUTOHOMETPUIECKOH hopmMe»
e [Ipaktuueckas pabora Ne4 «IlokazarenbHas (OpMbI KOMILIEKCHOTO YHCITA»
e [IIpaktuueckas pabora Ne5 «/leificTBus HaJa KOMIUIEKCHBIMH YHCIAMH B IOKa3aTeIbHOU
dopme. Dopmyma Ditnepar
e [IpakTnueckas padora Ne6 «YpaBHEHHUS B KOMIUICKCHBIX YHCIAX»
e [Ipaktnueckas pabora Ne7 «BpluncieHne 3HAYEHWW BBIPAKCHUH C KOMIUICKCHBIMU
YHCIIaMU»
e [Ipaktnueckas padora Ne§8 «JlelicTBUsI HaL MaTPUTIAMU
[IpakTrueckas padora Ne9 «HaxoxaeHue omnpeneauTesiel BTOPOTo, TPEThero U Y€TBEPTOTO
HOPSIKOB»
[IpakTuueckas padora Nel0 «HaxoxneHue onpeaenureneid n-oro mopsiAKoB»
[IpakTuueckas padora Nell «HaxoxneHue oOpaTHO MaTpUIBD»
[IpakTuueckas pabora Nel2«Pemenre MaTpU4HOTO ypaBHEHHS
[IpakTuueckas padora Nel3 «HaxoxneHue panra MaTpuib»
[Tpaktuueckas padota Nel4 «Pemenue CJIAY metomom Kpamepay
[Tpaktuueckas padota Nel5S«Pemenune CJIAY metonom ["aycca»
[Ipaktrueckas padorta Nel6 «Mccnenmoanue CJIAY Ha coBmecTHOCTh. HaxoxaeHue obmero
1 yactHoro pemenust CJIAY »
[IpaxkTuueckas padora Nel7 «Ilepexon Kk HOBoMY 6azucy»
[IpakTuueckast padota Nel8 «YpaBHeHHs MapayuIeIbHOCTH U NEPIIEHANKYISIPHOCTH MPSIMBIX.
PaccrosiHME OT TOYKH 10 IIPSIMOI»
[IpakTrueckas padota Nel9 «OKpy K KHOCTH M JITUIIC)
[IpakTuueckas padora Ne20 «Ilapabona u runepOoma
[IpakTuueckas padora Ne21 «Pemienue 3a1a4 Ha COCTaBJICHUE YPaBHEHUII»
[IpakTuueckas pabora Ne22 «Onepanuu HaJ MHOKECTBAMIU»
[IpakTuueckas padora Ne23 «DneMeHTb KOMOMHATOPHKI
[IpakTuueckas padora Ne24 «byneBbl QyHKIUN
[IpaxTuueckas padora Ne25 «IloaroToBka K KOHTPOJIBbHOM padote Ne6y
[Tpaktrueckas padota No26 «IIpenen GpyHkImm»
[TpakTrueckas padota No27 «IlepBblii U BTOpOI 3aMedaTeIbHbIE MPEISTbD)
[IpakTtuueckass pabora Ne28 «Bprumcienue mpenenoB. PackpbiTHe HEONpeaeIeHHOCTEH
Pa3IUYHBIX TUIIOBY
[IpaxTuueckas padora Ne29 «IloaroroBka K KOHTPOJIBbHOM padote Ne7»
[Ipaktuueckast padota Ne30 «IIpumenenue npasun audQepeHIUpoBaHUs A1 HAXOXKACHUS
IIPOU3BOIHBIX»
[TpakTrueckas padota Ne31 «BrruucieHue mporu3BOIHBIX BBICIIIUX OPSIKOBY
[IpakTuueckas padora Ne32 «MccnenoBanue pyHKIIUN ¢ TOMOIIBIO IPOU3BOTHON
[IpakTuueckas padora Ne33 «IIpousBoaHas U ee MPUITOKESHUS»
[Ipaktuueckass pabora Ne34 «HaxoxaeHue MpoOW3BOAHON (DYHKIMHM JBYX NEpEMEHHBIX
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IMEPBOro U BTOPOTO MOPAAKOB»

e [Ipaktnueckas pabora Ne3d5 «HaxoxxneHue 3KCTpeMyMOB (PYHKIIMHU JBYX IEPEMEHHBIX C

MTOMOUIBIO TPOU3BOTHOM»
e [Ipaktnueckas pabora Ne36 «IloarotroBka k KOHTpOIBHOM paboTe No8»
e [Ipaktnueckas padora Ne37 «OcHOBHBIE METO/IbI HHTETPUPOBAHUSA. METOT TOJACTAHOBKH. »

e [Ipaktnueckas pabora Ne38 «OCHOBHBIE METObI HHTETPUPOBAHMS. METO T HEOTpeIeICHHBIX

KO2(PUIIMEHTOBY

e [IIpaktuueckas padota Ne39 «OcHOBHBIE METOIbI HHTETPUPOBAHUsS. MeTO1 HHTETPUPOBAHNUS

M0 YaCTAM
[Tpaktrueckas padota Ne4( «HaxoxkneHre HEONPEACIICHHBIX HHTETPATIOBY
[TpakTrueckas padota Ne41 «OnpeaeeHHbI UHTETPAl U €r0 CBOHCTBAY
[IpakTuueckas pabora Ne42 «BrruncieHne onpeaesieHHbIX HHTETPaIoBy

MNEPECMCHHBIMU »

IIpakTnyeckas padora Nel
«JleicTBUSA HAl KOMILIEKCHBIMM YHMCJIaMH B ajreOpanyeckoit popme»
3aoanue 1.
Haiitu komIuiekcHOe 4ncino zu3 paBeHcTBa 2+ 3i =z +4 +i .
3aoanue 2.

HaiiTi npon3BeieHne KOMIUIEKCHBIX YHCEIT ZH3 PABeHCTBA z; =3+ 20 u z, =—1—1.
3aoanue 3.

. I . 1.
HaiiTi yacTHOE OT JeJIeHNst KOMILUIEKCHOT'O YHcia z, = 5 3i Hayucno z, =2+ gl .

3aoanue 4.

Haiitu i .

3adanue 5.
Breruncnure
2 4

1 i3 1 i3
——t— 0)|——+——| .

2 2 2 2
IIpumepHbIe 3a1aHUA 1JIs1 CAMOCTOATEIBLHOM padoThl Ne 1

«JleiicTBUA HaJl KOMIJIEKCHBIMHM YHCJIAMM»

a)

Bapuanr 1.
o z . .
1. JlaHbI KOMITIEKCHBIC YHCTA Z,, Z, . Halitn z, +z,, z,-z,, =L 1z, =15+8i, z, =4-3i.
2
2. IlpeacraBuTh YUCIO z = 3 — 4i B TPUTOHOMETPUUECKON (hopMe.
2
3. Pemmnth kBagparHoe ypaBHeHne X —x+1=0.
4. Haiitu neiicTBuTenbHbIe uncia X 1y u3 ypasaenus (3+1)x—2(1+4)y=-—2-4i.
Bapuanm 2
o z . .
1. JlaHbI KOMIIIEKCHBIC YHCTA Z,, Z,. Halitn z, tz,, z,-2,, =L : 2, =9-3i, z, =1+7i.
2
2. IIpencraBuTh 4UCIO z = 2 + 3i B TPUTOHOMETpUUECKOH opMme.
2
3. Pemuts KBagpaTtHoe ypaBHenue 2X° +x+1=0.
4. Haiitn neiicteutenshble yncna X U y u3 ypasaenns (1+20)x—3(1-2)y=1+1i.

IIpakTnyeckas padora Ne2
«/JledicTBUSI HAl KOMIUIEKCHBIMH YMCJIAMHU B TPUTOHOMETPUYECKOH opme»
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3aoanue 1.

Jauo z, = 2(cos 60° +isin 600) Wz, = 3(cos120° + isinl20°). BBIUMCIUTE Z, - Z, .

3aoanue 2.

Jlano z, = 3(cos 30° +isin 300) M z,= 2(cos 60° +isin 600). Bbrunciants L.
Z;

3aoanue 3.

Beipasure sin4¢, u cos4¢ uepes sing U cosg.

3aoanue 4.

Hano z, = «/E(cos%ﬂ'sin %) Uz, = ﬁ(cos%ﬂ'sin %) Haiinure a) z, -z,

Oz 07z, e [—J

2
3adanue 5.

Boruucnure: (1+)°.
IIpakTuyeckas padora Ne3

z
6) =-;8)  z;
z

«/lelicTBUSI HAl KOMILUIEKCHBIMH YHCJIAMH B TOKa3aTebHOH Gopme. PopmyJia Jiiiepar»

3aoanue 1.
[TepeBenute uricna B moKa3aTeNbHYIO ()OPMY U BBITIOTHUTE YMHOKEHUE.

Jauo z, = 2(cos 60° +isin 600) Mz, = 3(cos120° + isinl20°). BBIUMCITUTE Z, - Z, .

3aoanue 2.
TepeBeuTe Ynca B IOKA3aTeNbHYHO (OPMY U BBINOJIHUTE JIEJICHHE.
.. . . Z
Jlano z, = 3(cos 30° +isin 300) Mz, = 2(cos 60° +isin 600). Bbrumciuts -,
Z

3adanue 3.
[TepeBeanTe uncia B MOKa3aTelbHYIO ((OPMY M BBITIOJHUATE JICICHHUE.
z = 2 — 2i, n = 6. Halitu Bce 3HaueHusZ".

IIpakTnyeckas padora Ned
«YpaBHeHHS B KOMILJIEKCHBIX YHCJIAX)»
3adanue 1.
Haiinure xu yn3 ypaBHeHUs

D(1+2i)x+(3-5)y=1-3i .x,y e R.
2) (1-3i)x+(4+5i)y=1+3i,x,y e R.

3aoanue 2.
Pemmte kBajipaTHBIC ypaBHEHUS:

a) x’+x+1=0; 0) x> —x+1=0; B) x> +1=0;1)2x" +3=0.

3aoanue 3.
Peumnre ypaBHeHUS:
ax3=8; ox*=-16.

IIpakTuyeckas padora NeS

«BpIYHCIeHHe 3HAYCHUI BBIPAKEHUH ¢ KOMILIEKCHBIMHU YU CIaAMI»
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3aoanue 1.

Janbl uncna z, =2+3i u z, =1-2i. Haiigure uncna: a) z, +2z,;0) z, —2,;B) Z,°Z,;T) ity
Zy

3aoanue 2.

Hano: z=2+1i. Haiigure z",ecmu n=2,3,4.

3aoanue 3.

Haiinure xu yu3 ypaBHEHUs (l +2i)x + (3 ~5i)y=1-3i.x,yeR.

3aoanue 4.

HaiinuTe KOMIUIEKCHO-CONPSIKEHHBIE YHUCIA JJISI CICNYIOIIMX 4YHCENl W IOCTPOMTE uX Ha

KOMILJIEKCHOM IMIOCKOCTH:

a) z=3-2i; 6) z=-2—-1i; B) z=15i; rNz=i; n)z=6.
3aoanue 5.
Brranciure
(2-20)(3+41)—6i_ 2+20)(6-0)+1
a) i+1 ? 6) (2i+1)3
IIpakTuyeckas padora
Ne6 «/leiicTBUSI ¢ MATPULIIAMIDY
3aoanue 1.
-1 0 1
1 0 2
Boruncnute npoussenenue Matpull AB, rae A = 31 0 ;B=|5 1 4].
-2 0 1
3aoanue 2.
21 1
Haiitu nponsBenenust matpunl AB u BA, tne 4= 0 3 2 ; B=
-1 1

3adanue 3.

1 2
Haiitu Az, rne A= )
3 4

3adanue 4.

2 4
BhI4ucIuTh 3HaueHne MHorouneHa f(x)=2x> —5x+3 ot Marpurpl A= (1 OJ'

3adanue 5.

1 23
Haiitn matpuny C=A" —3B, rze A:(O | 2}3:

S W O

1

6 |.

3

3aoanue 6.

. ., 1 -2

Haiitu matpuny 4" u ee cnen: 4= 3 _4 ; n=3.

IIpumepHbIe 3aJaHUA 111 CAMOCTOSITEILHOM padoThI Ne 2
«Omnepanuu HaJ MATPULIAME

Bapuanr 1.
1. Haiitu matpuny C =-24 +3B.
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1 -2 0 0 2 1
3 2 1 -2
a) A= . B= . 0)A4=|3 2 -1 B=|1 0 0
1 -4 0 3
0 1 2 1 0 -1
2. Beruncnute Matpuily D = (A . B)T + C? u HaliTH ee cies.
3 1
1 2 3 1 4
A= ; B=|2 0 C= .
3 0 5 0 3
0 1
3. Haiitn 3Hauenne maorounesa f(X) or marpuusl A :
f(x)=x"—2x+1; 4 3
X)=x"-2x+1; A= .
1 2
4, Bossenure matpunty 4 u3 3ajaHus 3 B KyO, M HAIUTE ONMPEACITUTENb PE3ybTaTa,
T.€. ‘A3‘—?
Bapuanr 2.
1. Haiitu matpuny C =-24 +3B.
0 1 2 1 1
-2 1 1 -4
a) A= ; B= . 0)A4A=|1 -2 0| B=|0
3 0 2 3
3 2 -1 -1 0 -1
2. Beruucnaute Matpuny D = (A . B)T + C? W HalTHU ee cles.

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

3.HaiiTu 3ayenue MHorowteHa f(X) ot marpuisl A :

=x’+4 4'A—1 3
f(x)=x"+4x+4; =, 1)

4.Bo3Beaute Matpuiy 4 U3 3a7aHus 3 B KyO, U HAIUTE ONpEeAeTUTENb Pe3yabTaTa, T.¢. ‘ A3‘ -?

IIpakTnyeckas padora Ne7
«HaxoskneHne onpeaenuTeieil BTOPOro, TpeTbero 1 4eTBePTOro NOpsaAKoB»

Breraucnoure ONpCACIIUTCIIN:

1 -2

Lo ls
-3 —4

S
1 -2 0

3. 3 4 =2
-4 0 1
-2 8 0

4. 7 1 9
-4 2 2
1 4 1 2

5 2 0 -1 3

' 1 -3 0 1

2 1 2 4

30



6. -3 1
-4 2 0 1
4 1 3 0
IIpumepHbIe 3a1aHUS 1JIS1 CAMOCTOATEJIBbHOM padoThl Ne 3
«BbIunciieHue onpeneanTesiein»
Bapuanr 1.
1.Beruncinute npousBeaeHre matpuil A u B. Halitu onpenenurennb nporu3BeIeHUS.

2 0
120
A= s B=|1 2
512
3 1

2. BeIuucauTh onpeeauTeNn TPETHEro MopsaKa:

-1 4 3
0 3 -2
8 -1 5
3. BeurcinuTh onpeaeanuTenb Y4eTBEPTOTo MOpsIKa:
1 -2 4 1
2 3 4 1
2 -4 0 2
-1 1 2 3
Bapuanr 2.
1. Beruncnuth npousseaenue matpui, A u B. Halitu onpenenurens npou3BeICHHUS.

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

2. BeluucauTh onpeeanuTeNd TPEThEro MopsaKa:

2 -1 3
1 -2 0
-5 3 1

3. BeuuciauTh onpeaennuTenb Y4eTBEPTOro MOpsIKa:

1 2 3 4

-2 3 0 1

3 4 -1 2

-11 2 3

IIpakTuyeckas padora Ne§
«Haxoxnenune o0paTHoil MaTpulbl. PelieHne MATPUYHOTO YpaBHEHUS»

Haiitu oOpatHyto MaTpuIly K 3aJJaHHOI 110 popmyie
-1 1 gt .
A = i Ajon:

1 Bapuant 2 BapuaHT 3 BapuaHT
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2 3 1 1 1 1 1 3 1
(1 -2 3 ) (1 -2 1) <1 -2 3 )
4 -1 -3 3 3 3 4 1 -4
4 BapuaHT S BapuaHT 6 BapuaHT
2 3 1 1 3 1 1 1 2
(1 -2 3 ) <1 -2 3 ) (1 -1 5 )
4 1 -3 4 1 -4 4 1 -1
7 BapuaHT 8 BapuaHT 9 BapuaHT
1 3 1 1 1 2 1 3 1
(1 -2 3 ) <1 -1 5 ) (1 -2 3 )
4 1 -4 4 1 -1 4 1 -4
10 Bapuant 11 Bapuant 12 BapuaHt
1 1 2 2 2 1 1 1 3
(1 -1 6 ) <1 -3 3 ) (1 -3 5 )
4 1 -1 7 1 =3 1 1 -3
13 Bapuant 14 Bapuant 15 Bapuant
1 1 3 2 1 2 1 1 1
(1 -3 5 ) <1 -2 3 ) (1 -2 1 )
2 1 =2 4 1 -3 3 3 =3
IIpakTuyeckas padora Ne9
«HaxoxneHne paHra MaTpuub»
Haiitu panr maTpuisl:
1 BapuanT 2BapuaHT
1. Haiitu panr maTpuibl 1. Haiitu panr maTpuibl
1 2 5 -6 1 2 3 -6
< 4 -6 2 —2) < 1 6 2 —2)
-2 3 -1 1 -2 8 -1 4
3BapuaHT 4 BapuaHT
l. Haiitu panr matpuis l. Haiitu panr matpuis

1 2 3 -6
< 1 6 2 -2 )
-2 -4 -6 12

1 8 5 6
<4 -6 2 —2)
2 3 -1 1
IIpakTnyeckas padora Nel(

«Pemenne CJIAY meronamm I'aycca u Kpamepa»

3aoanue 1.
Pemute cucremy metonom ["aycca, MaTpudHBIM CIIOCOOOM U UCTIONB3Ys TpaBuiio Kpamepa.

3x1 — Xy +X3 =12
5)C1+X2 +2X3 =3
X1+Xp +2)C3 =3

3aoanue 2.
Pemmuth cucremy meronoMm ['aycca, MaTpuuHBIM CIIOCOOOM U UCTIONB3YS mpaBuiio Kpamepa.
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2x—y+z=4

x+3y—-z=7
3x—-y+4z=12
3aoanue 3.
Pemmuth cucremy meronoMm ['aycca, MaTpuuHBIM CITIOCOOOM U UCTIONB3YS mpaBuiio Kpamepa.
2x+3y—4z=3
3x-4y+2z=-5
2x+7y—-5z=13
IIpumepHbIe 3aJaHUA 111 CAMOCTOSITEJILHOM padoThI Ne 4
«Pemenne CJIAY»
BapuanTt 1

1. Pemuth cuctemy nMuHeHHbIX anredpandeckux ypasuenuit (CJIAY):
a) metosioM Kpamepa;0) MmeTo1oM 0OpaTHOM MaTpPHIIBL;

B) MeTojoM ["aycca

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

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

2x, 4+ x, +3x; =-1

Bapuanr 2
1. Pemuth cuctemMy nMuHeHHbIX anredpandeckux ypasuenuit (CJIAY):
a) metosioM Kpamepa;0) MmeTo1oM 0OpaTHOM MaTpPHIIBL;

B) MeTojoM ["aycca
2x,—3x, —x;=—6
3x, +4x,+3x; =5

X+ X+ x;=-2

IIpakTyeckas padora Nell
«HUccaenoBanue CJIAY Ha coBmecTHOCTh. HaxoxkaeHue 001ero 1 4aCTHOroO penieHust

CJIAY»
1 BapuanT 2BapuaHT
1. Uccnenosats cucremy Ha 1. Uccnenosats cucremy Ha

COBMECTHOCTh. Eci ccreMa coBMeCTHa,
OTIPENIEIIUTH KOJIMYECTBO PEUICHUN CHCTEMBI:
2X1+Xxy; — X3+ 2x, =2
X1 — 3%y +4x3 —x4 =7
2x1 +x3—x4, =9
2. HccnenoBaTh HA COBMECTHOCTD U
HalTH o0IIee pereHne u qBa JIFOObIX YaCTHBIX
PEIICHUS CUCTEMBL:
{le +x, —x3=4
3%y +x, +x3 =2

3BapuaHT

1. Uccnenosats cucremy Ha
COBMECTHOCTB. Eciiu crcTeMa coBMeCTHa,
OTIPENICTUTH KOJTMYECTBO PEIICHUI CUCTEMBI:

coBMecTHOCTE. Eciti cucrema COBMCCTHaA,
OMnpeaAcINTb KOJIUYCCTBO peHJeHI/Iﬁ
2x1+x2 — X3 + ZX4_ =2

CHUCTEMBI:y X1 — 3Xy +4x3 — x4 =7
4-x1 + Z.X3 - Z.X3 + 4’.X4 == 9
2. HccnenoBaTh Ha COBMECTHOCTD U

HaWTH 0011Iee PEIICHNE U JIBA JTIOOBIX YaCTHBIX
pelIieHusI CUCTEMBI:
X1 — Xy +2x3=4
{le +2x, +x3=1

4 BapuaHT

1. Uccnenosats cucremy Ha
coBMecTHOCTh. Eciu cucreMa coBMeCTHa,
OTIPEJICTUTH KOJTMYECTBO PEIICHUI CUCTEMBI:
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2x1+2x2 - 3X3 + ZX4_ =2 —2x1+2x2 - 4‘X3 + 6X4_ =2
xl_?)xZ+4X3_X4:7 xl_ng+4X3_X4:7
—4-x1 - 4’.X3 + 6.X3 - 4’x4 == _4’ xl - x3 + 2x3 - 3x4 = _4’

2. UccnenoBaTs Ha COBMECTHOCTE U 2. HccnenoBaTs, Ha COBMECTHOCTE U

HalTH 001IIee PEIICHNE U JIBA JTIOOBIX YaCTHBIX ~ HAWTH 00Iee PelIeHne U JBa JTFOOBIX YaCTHBIX

PCeIICHUA CUCTCMBIL: peIICHUA CUCTCMBIL:
{4x1+3x2—2x3=7 {x1—3x2+x3=3
X1+ X, +x3 =2 X1 —2x, +4x3 =8

IIpakTnyeckas padbora Nel2
«IIpumenenue npaBua auddepeHIUPOBAHUSA 1JI51 HAXO0AKAEHHUS MPOU3BOTHBIX»
3aoanue 1.
Haiitu npon3Boanbie GyHKITHI:

) y=x"4x;  6)y=

3aoanue 2.
Haiitu nponsBonnyto GyHKIMH y = f(x) U BEIYUCIUTH €€ 3HAUE€HUE B TOuke X =1

By [Wrer) 0 y=1s (-l B =

x*+x+1
3aoanue 3.
Haiitu npon3Boanbie GyHKITHI:

}xz—l =1
= (~/ 3 0 =3 . = .
a)y (Vx +5)°; )y x2+1’ B)y \/;

3aoanue 4.
Haiitn mpou3BogHbie PYHKITHI:

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

x> +1’

2 4
x -1 .
a) y=+In+1+ ln(\/;+1); 0) yz[ 2 +J ; B) y=x s1n(cosx).
X
3aoanue 5.
HaiiTi mpou3sBoaHbIe BTOPOTO MOpsAaKa HyHKIUI:
a) y=x" —4x" +5x—-1; 6) y =sin’3x; B) y=xIn(x+1).
IIpumepHbIe 3a1aHUA JJIS1 CAMOCTOATEJBHOM padoThl NeS
«Haxo:kneHne npon3BOIHBIX»
Bapuanm 1.

1. Haiitu mpou3BogHbIe PYHKITHI:

2
a) y=5x"-3x+2; 0)y= 3 1;13)y:e3)‘; r) y=+/2-3x

x f—

2. Haiitu npon3Boanbie GyHKINN, HCTIONB3YS TeopeMbl AU hepeHInpOBaHHS:

3
a) y=x"-In3x; 0) y= 2x .

x +1

3. Boruncnuts:
a) y=cos3x+2sin’ x; 6) y=5"+log, x.
4. Haiitu TpeThro npon3BoHyo GyHkuui (" — ?):
a) y=sin2x; 6) y=e"

Bapuanm 2.
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1. Haiitu npon3Boanbie QyHKITHI:

a) y=3x"+5x-1; 6) y= > :B) y=e"; 1) y=+117x

2 2
x +1
2. Haiitu npousBoHbIe GYHKLUH, HCHIOIB3Ys TEOpEeMbl TU(GEepeHIUPOBAHHUA:
2
a) y=x-In2x; 0) y= 3x .
x +1
3. Boruucnuts:
a) y=sin2x—3cos’ x; 0) y=2""+log, x -
4. Haiitu TpeTpio mpon3BOaHYIO (GyHKIHN (y"' -7
a) y=C0S3x; 6) y=e"

IIpakTyeckas padora Nel3
«HUcceaenoBanue PyHKIMH € MTOMOIIBIO POU3BOAHOI»

HccnenoBath QyHKIMIO C TOMOIIBIO TPOU3BOIHOM
4?2
x-3
1. Haiinem o6macte onpenenenus Gynkmuu. Tak kak GyHKIIUS TPeCTaBIseT cOO0M ApoOb,

a KaK, M3BECTHO Ha HOJIb JICJTUTh HENb3s, TO 3HAMEHATENb HE JOJIKEH paBHATHCS 0.
Takum oOpa3om, X HE paBeH 3.

O6acTh onpeaeneHus D(y) = (— 00;3)U(3;+00).
2. Haiinem Touku nepeceuenus rpaduka GyHKIMH C OCIMH KOOPAHHAT.
C oceto Oy mipu 3Tom x=0, Torma y=2/3.Takum obpazom, (0;2/3) — Touka epecedeHus ¢ OChIo

Oy.
2-2 1 V2

C ocero Ox mpu stom y=0, Torna ——— =0, otkyna Xx=t—==*t——_ CaMOCTOSTEIBHO
x-3 V2o 2

BBIMTUILIUTE JIBE TOUKH TepecedeHus ¢ ocbio OX.

3. Haiitu npomexyTku Bo3pacTaHus/yObiBaHHsS (YHKIHH, SKCTpeMyMbl (yHKiuu. s

3TOTO BBIYUCIMM HPOHU3BOIHYIO

| 4x2 _24x42 ,
y zﬁ. Pemast ypaBaenue y' =0, HAXOJUM TOYKH MOJO3PUTEIIbHBIE HA SKCTPEMYM
x-3

614
— [Tonb3ysch pa3nokeHUEM KBaAPAaTHOTO TPEXUIEHA MOKHO 3alHcaTh

e
2

4(x—x Xx—x )

Ve 2 J: N5
(x-3) (x-3)

Cnenaem cieayoomuii pucyHok. Ha pucyHke oTMETUM TOYKH MOJO3PUTENBHBIE HA KCTPEMYM,

BBIKOJIEM TOYKH, HE BOIIEIIINE B 00nacTh ompeaeneHus GpyHkiuu. OOpaTuTe BHUMAHHE, YTO

x1<x2.

v - - +

y(x)/x\; \XIZ / }X
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2 2

), (65,

Takum oOpa3oMm, (YHKIHS BO3pAcCTaeT HAa MPOMEKYTKaX [—OO;

6—M;3J i} (3;6+\/ﬁ}
2 2

yOBbIBaeT Ha MPOMEKYTKAX (

DKCTpEMYMBbI
6—14 . 6++/14
max(y)= | = — | u min(y)=y —

3HaueHHs QYHKIUH BEIYUCIUTH CAMOCTOSTEIBHO.
4. HaiitTu npomMeXyTKH BBITYKJIOCTH/BOTHYTOCTHU rpaduka GyHKIHMH, TOUKH Tepernda. Jls

" o
3TOr'0 BBIYMCIUM ) W NPUPABHACM K HYIIO. Haiinennele TOYKU — TOYKHU nepem6a rpa(bHKa

byuknuu. [pu " >0 dynkuusa Beimykia BHU3( win BorHyta). [lpu " <0 ¢yHkuus Beimykia

BBEPX.

Boruncnenus npoBecTy caMOCTOATEIBHO.

5. [TocTponm cxemaTuuHO rpaduk GyHKIUU

[TocTpoenne mpoBecTu camocrosTesnbHO. CHauana MPOBEAEM BEPTHKAIbHYIO aCUMITOTY X=3
INYHKTUPHOH JMHMEN. 3aTeM OTMETHM TOYKHU INEPECEUYEHUs: C OCSIMU KOOPJIMHAT, IKCTPEMYMbI
GyHKIIMYM ¥ TOYKHU nieperuda. [lanee mocieoBaTensHO MIIABHOM JIMHUEH COSTMHSIEM BCE TOUKH B
HalpaBJIEHUU CJIEBA - HANpaBo. Tenepb MOXKHO IMPOBEPUTH NMOCTPOEHHBIN rpaduk (GyHKLIUU C
Y4ETOM IPOMEXYTKOB BO3PACTaHUs/yOBIBaHNUS, BHITYKJIOCTH/BOTHYTOCTH Tpaduka GpyHKIIH.

1. Haiit obnacte onpeneneHus GyHKINN
2. Haiitu Toukn nepeceyenus rpaduka GyHKIUU C OCIMU KOOPIUHAT
3. HaiiTn npomexxyTku Bo3pacTaHus/yObIBaHUS (GYHKIIUH, SKCTPEMYMBI (PYHKIIHH
4. Haiit mpoMexXyTKH BBITYKIOCTH/BOTHYTOCTH Ipaduka QyHKIIMH, TOUYKH TIeperunda
5. [Toctpouts cxemaTuyHbIi rpaduk QyHKINN
1 BapuaHTt 4 BapuaHT

f(x)=2x"=3x>-12x f(x)=x"=3x>-9x
2 BapuaHT 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 BapuaHT 13 Bapuant

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

f(x)=x"+3x" —24x f(x)=2x"+9x" +12x
10 BapuaHT 15 BapuaHT

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

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

IIpakTnyeckas padora Nel4
«IIpon3BogHasi M ee MPUTOKEHUI»

Ipumep 1. Terno ABMKETCS MPSAMONHHEHHO MO 3a1aHHOMY 3aKoHy S(¢) =3t +21° +5.

a. HaiiTn MrHOBEHHYIO CKOPOCTb TeJla B MOMEHT BpeMeHH f, =1 cexyHny.
b. HaiiTu ycKOpeHHe Tela B MOMEHT BPEMEHH #, =2 CEKYH/IbL.
c. Haiitu, yepe3 CKOJIbKO CEKyHJl OT Hadaja OTCUeTa MIHOBEHHasl CKOPOCTb Teia Oyner

paBHa v,=44m/c.

d. HaiiTn, 4yepe3 CKONBKO CEKYH]] OT Hadyajla OTcYeTa yCKOPEHHe Tena OyJeT paBHO d.
Pemenne:
a) JIns HaxO0XKAEHU CKOPOCTH BBIYMCIUM MIPOU3BOAHYIO IIEPBOrO MOPSIIKA

W(t)=8'(¢)=97* + 4t . Torna MraoBenHas ckopocTb depes 1 cexyny v(l) =13m/c.
b) JUyist HAXOXKJIEHHSI YCKOPEHHSI BBIYKMCITUM BTOPYIO TIPOM3BOIHYIO

alt)=v(t)=5"(t)= (S’(t))' = (9t2 + 4t) =18¢+4. Torza uepe3 2 ceKyH/BI yCKOpeHUE OyzeT
a(2)=40m/c*.

c) JI7st onipeieNieHrs BpEMEHH, 110 HCTEYSHUH KOTOPOTo CKOPOCTh Tesa OyaeT paBHa 44m/c
HEOOXOIUMO PEIIUTh ypaBHEHUE v(t) =9t +4¢ =44 . TlonydaeM t=2 CeKyHIBI.

d) JUis OTIpeieNieHUsl BPEMEHH, 110 HCTEUYEHUH KOTOPOT0 YCKOPEHHUE Tena OYAeT paBHO
22m/c* HeOGXOAMMO PELIUT YPABHEHHE a(t) =18+4=22. Ocraercs naiitu t.

[Tpumep 2. CoctaBUTh ypaBHEHHE KacaTelbHOW K rpaduky GyHKUUU f (x): ;x_i B TOYKE
X+

(1;1).

Pewenue:

[To ycnoButo 3anauu xp=1 u f(xg)=fy=1. YpaBHEHHUE KacaTCIbHOW UMEET BU]I
= 1)+ Jx—x,).
Takum oOpa3om, ocTaercs HaUTH
, 8
fo= (Bx+1Y
f1)=05
Toraa ypaBHeHHE KacaTeIbHONU IPUMET BUJT
y=1+0,5(x—1)
YMHOXKHUM paBeHCTBO Ha 2
2y =2+x—1, orkyna nonyuum 2y=x+1.

3aoanue 1.
2

X
aHa KpHuBas =——X. COCTaBI/ITB ABHCHHA KaCaTCJIBbHBIX: Aa) B TOYKAX IICPCCCUCHUA
YT

KpuBOil ¢ mpsaMoit 3x+2y—4=0; 0) napaJulenbHON M MEPHNEHAUKYIIPHON ITON MPSIMOM; B)
MPOXOJISIINX Yepe3 TOUKY (2;-5).
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3aoanue 2.

N 1 N N
Haiitn mpousBoanyio ¢yHKunN y'=5x—1. 3HaueHus MPOU3BOJHONW B HAMIEHHBIX TOYKAX

¥(2)=0, y(-4)=-3.

3aoanue 3.

Teno, BBIIYIIEHHOE BEPTUKATLHO BBEPX, ABMIKETCA 110 3aKoHY S(f)=4+8f—5¢>, rae BbicoTa
s(t)u3MepsieTcss B MeTpax, a BpeMms ¢ — B ceKkyHJax. Haiitu: a) ckopocTh Tena B HayalbHBIN

MOMEHT; 0) CKOpOCTh Tella B MOMEHT CONPUKOCHOBEHHS C 3eMJIeH; B) HaWOOJBIUIYIO BBICOTY
nojabemMa Tena.

3adanue 4.
Teno ABMKETCS MPSAMOJIMHEHHO O 3aKOHY s(7). OnpeaenuTh CKOPOCTh W YCKOPEHHE Tela B
. 2t +1
YKa3aHHBIH MOMEHT BpeMeHH f,: a) s(t)=t"—2t—t; t, =2;6) s(t) = T3 sty ="1.
r+
3adanue 5.

2 o
Teso, OpolIeHHOE BEPTUKAIBHO BBEPX, ABIIKETCA MO 3aKoHY: /(f) =9¢ —2¢". HaiiTn HaYaabHYytO
CKOPOCTh U yCKOpeHue Tena (£, = 2) ¥ MaKCUMAaJIbHYIO BBICOTY MOABEMA, IPU KOTOPOH CKOPOCTh
v(t)=0.

IIpakTyeckas padora NelS
«HaxoxaeHne npou3BoAHOI GYHKIUHU IBYX MepeMEeHHBIX IePBOro H BTOPOro MOPsAKOB»

HaiiTi IPOU3BOIHBIE Zy, Zy,, Zxx, Zyys Zyy:

1 BapuanT 2 BapHMaHT
1.z =x?+3y3 + 6xy + 8xy? 1.z = x? + 5xy? — 4xy + 8xy?
2.z =2x3—3xy + 6y% + 8x 2.z =x3+ 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 + 6xy2% + 9y

IIpakTnyeckas padora Nel6«Haxoxaenne IKCTPeMYMOB (PDYHKIMH BYX NePeMEHHbIX €
MOMOIIBIO IIPOU3BOIHOI)

Haiitu MakcuMyMBbl 1 MUHUMYMBI (DYHKITUH JBYX ITE€PEMEHHBIX:

1 BapuanT 2 BapHMaHT
l.z=x?+3y%+ 6xy 1.z =x? + 5xy + 8y?
2.z = 2x? — 3xy + 6y? 2.z = x% + 8xy + 6y?

3BapuaHT 4BapuaHTt
1.z =3x%—4xy — y? 1.z =x?—3xy + 2y?
2.z = 2x% + 3xy + 6x? 2.z = 5x% — xy + 9y?

IIpakTnyeckas padora Nel7
«OCcHOBHBIE MeTOAbI HHTErPUPOBaHus. MeTo1 MOACTAHOBKI)

1. BbruncinM onpeaeseHHbIi HHTErpal HeMOCPEACTBEHHBIM HHTETPUPOBAHIEM
7 7 7
[(cos(2x)—sin(4x—7z/2)fx = [cos(2x)x— [sin(4x—7z/2)x =

/2 /2 /2
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~Lin(20)f" o mr2)[7 )= sn(ar) - sin(ﬂ))%(cos(%”j_cos(%jj::o

Breraucioum OHpCHeHeHHBII/I HUHTCIrpall crocobom HOoACTaHOBKH

2.

3 t=x"+x,x=1 t=2,x=3,1t=30
Je"” 3x? +1)dx—

1

30
= Ie’dt =0 —¢?

2

dt = (x3 + x)' dx = (3x2 + l)dx

Breraucnutb HHTCIpaJibl:

/4

1. I(sinx—2cosx)dx
1]
Jzi2
2. j 2xsin(x?) dx
0
/4
3. I(Stgx —cos x)dx
/6
T
4. j2xcos(x2 + 1) dx
0
/4
5, j (6sin(x +5) — 2cig(x) ) dx
/6
3
6. J‘ch.+1 d
S X+ X
1
7. [l —2c0s(x—1)dx
0
L 2
8. jxe” d
0
3
9. [(e —2In(x-1))dx
2
2 2
10. J.xezx 2 dx
1
/2

11. j(2sinx—3cos(x—7z/2))dx

0
Nr/4
12. Ixtg (x2 )dx
/6
/3
13. (sin(x) —tg(x— ﬂ/Z))dx
4

3
—
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33x2 +2

14. —dx
) x3 +2x

15. ”j?tgx—Zcosx)dx
o

16. Ixctg (x2 )dx
27[/4

17, Jle = 2mn(x))dx
1

18. j-xz e dx
‘f

19 [(" ~In(x+1)dx
0

20. j-)ce"2 dx
0

IIpakTyeckas padora Nel8
«OcHOBHBIE MeTOIbI HHTErPUPOBaHNsi. MeTo HeonpeaeJeHHbIX KO3 puiuueHToB»

[Tpumep. Beruncnum onpeaeneHHblii HHTErpail METOAOM HeonpeaeaeHHBIX K03 PHUIINEeHTOB

j- dx
X+ x
[TogpiHTETpaTbHOE BBIPAKEHUE UMEET BUJT

1
X +x
3HaMeHareNnb JpoOU MOXKHO Pa3IOKUTh HA MHOKUTEITN
X +x= x(x + 1)
Torma moabIHTErpaNbHOE BBIPAKEHUE MOXKHO NPEACTaBUTh B BUIEC CYMMBI JBYX MPOCTBIX
npobeit

1 A B

4x ox ox+1
rne A u B - nemusBecTHbIE KO3 (DUITUECHTEI.
Haiinem ux, st 3To CyMMY MPOCTHIX ApoOei MpUBEIEM K 001IeMy 3HAMEHATEITIO
1 Alx+1)+Bx

X+ x x(x + 1)
Tak kak 3HaMeHaTeNH IpoOel OAMHAKOBBIE, TO U YHCIHUTEIN JOJKHBI ObITh PaBHBI, TO €CTh
Ax+1)+Bx=1
[TomoxuMm x= -1, 9TOOBI MPUPABHSITH K HYJIO CKOOKY YMHOKaeMyro Ha A,Toraa
-B=1, orxkyna B=-1.
[Tonoxxum x=0, Torna nponaaer ciaraeMoe ¢ B, orkyna A=1.

3HayuT
1 1 1

X4+x x x+1
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Torna

2
4
J' Ildx —dx ln‘ H —lnx+1H =2In2-In3=In—
X+x 1x 1 3
2 3 2 2 2
d
J.—z d J. 5 dx I 5 al dx J.—2 dx
L X" +7x+12 > xT =1 o X —x—6 X +x=2
3aganus:
1 BapuaHTt 2 BapuaHT
1 1
| —, =
0 X" +5x+4 x’ —4
3 BapuaHT 4 BapuaHT
j’- dx j~ xdx
' X7 +4x > x? +4x+3

IIpakTnyeckas padora Nel9

«OcHOBHbBIE METOAbl HHTCIPUPOBaAHMSA. Metoa HHTCrpUpoOBaHMSA 110 YaCTAM

[Ipumep. Beruncnum onpeneneHHblil MHTErpaja METOA0M MHTETPUPOBAHUS 10 YacTIM
[TpuBeneM hopMyity HHTETPHUPOBAHUS IO YACTSM ISl ONPEIECTICHHOI0 HHTErpaja

ivdu = (uvx - iu dv

1
Ie" (2x+5)dx =
0

Saganus:

(Bx—1)e*" dx

N S C—

J-(3x—6)sinxdx

0

v=2x+35, a’v:(2x+5)'a’x: 2dx
du=e"dx, u= Iexdx =e"

=7e—5-2(e—1)=5¢-3

(Bx—1)e*" dx

O L O

2
I 2x+3 In x dx
1

j-3x+5 e “dx jxlnxdx
0 1

——— o

= ((2x+5)), 2j e*dx =

(2x+3)In x dx

j.x+le dx
2

1 BapuaHT
2

I(x ~2)Inxdx

1

2 BapuaHT

I(2x—3) cos x dx
0
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3 BapuaHT 4 BapuaHT
/2 2

j(3x+2)cosxdx j(x+5)e"+1 dx

0 0

IIpakTyeckas padora Ne2(
«HaxoxneHue HeonpeaeJeHHbIX HHTETPAJIOB»
Bapuanm 1.
1. Haiitn unterpansi:

dx dx
a) [~ 6) [Vx"dx; B) [
2x 5
2. Haiitu naTErpais MGTOI[OM 3aMEHBI IEPEMEHHOM

a) [3/2+ xdx; 6) j S P [e .

3. Haiity uHTErpaibl, HCIOIB3Yys METOA HHTETPUPOBAHUS 110 YACTSIM:
a) I?_xe*“dx ; 0) f2xln xdx .

Bapuanm 2.

F) J‘32x+1 dx

1. Haiitn unterpansi:
dx %/_3 dx _
a) |—: 0 xdx; B) | —: r) |52 dx
2. Haiitu nHTErpasibl METOIOM 3aMEHBI IEPEMEHHOM:
dx
a) |/1—xdx; ) ; B) [ePdx .
) [i=x al vl LA

3. Haiity uHTErpaibl, HCIOIB3Yys METOA HHTCTPUPOBAHUS 110 YACTSIM:
a) fxesxdx ; 0) I4xln xdx .

IIpakTnyeckas padora Ne21
«OnpeneseHHBIH HHTETPAJI M €ro CBOHCTBA)
Bapuanm 1.

3aoanue 1.

Haiitu unTerpansl: a) szdx; 6)?23)C4 dx.

3aoanue 2. 0 |

Beraucnunts: a) jx(Z -x° )de ; 0) jln x(1+ x)dx .
0 0

3aoanue 3.

2 4 4 2
3x" =5x"+7 xdx
Haiitu unrerpansr: a) | ———dx ; 6) :B) [V1-x"dx.
‘!. '([ V1+3x ‘[

Bapuanm 2.
3adanue 1.
1 3
Haiitu unTerpansl: a) J-(x2 + l)ix ; 0) I 27
0 1

3aoanue 2.
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Breruucnuts: a) j[x(Z — x)3dx ; 0) jln x(l +x° )ix .
0 0

3aoanue 3.
> _3x+43 xdx

2 5 1
3x
HaiiTi mHTErpasib: a) dx; 6) | ——;B) |V1-4xdx.
‘!. '0[ N1+4x ;..1

IIpakTnyeckasi padbora Ne22
«BblunciieHHe onpeie e HHbIX HHTETPAJIOB)

Haiitu rutomaay miockux Guryp, orpaHudeHHBIX JTHHUSMU:
1
a)yzxz, y=—,x=3,y=0;
X
2 1 .
0) y=x", y=—, y=4 (durypa pacrnojio)keHa B TIEPBOI1 YETBEPTH);
X

B) y=4—-x", y=x"—2x;
r) y=2x—-x", y=0, x=3.

IIpakTHyeckas padora Ne23
«InddepenunanbHble ypAaBHEHUS C Pa3AeJSOIMMUCH NePeMeHHbIMI»
Pemnts ypaBHeHUs:
l.e*(1+x¥)dy — 2x(1 + e¥)dx =0
2.e*sin®y + (1+e**)cosy-y =0
3.y%sinx dx + cos?xInx dy =0

4. x4+ y2+yy/NV1+x2=0

IIpoBepka BbINOJHEHUS] CaMOCTOAITEIbHONM padoTel. CamocrosiTenbHas paboTta
HalpaB/IeHa Ha CaMOCTOSITEIbHOE OCBOCHME M 3aKpEIUIEeHHE OO0YYaroIUMHCS MPaKTHUYECKUX
YMEHUH U 3HaHUH, OBJIaJIcHNE MPO(PECCHOHATBHBIMA KOMIIETECHIHSIMH.

CamocrosTenbHas IMOArOTOBKAa OOy4aroIIMXCsl 1O  JUCHMIUIMHE — Ipearojaraer
CJIeAYIOIIHE BUABI U (HOPMBI pabOTHI:

e Cucremarnyeckas npopabOTKa KOHCIEKTOB 3aHATHH, yueOHOH U crielualbHOM TEXHUYECKON
JUTEPATYPBHI.

e (CaMOCTOATENBHOE H3Y4YEHHME MaTepualla M KOHCIEKTUPOBAHME JIEKUMH MO y4eOHOM u
CIIELIMATIbHOM TEXHUYECKOU JINTEPATYpE.

e DBrinosHEeHNE PacYETHBIX 3aJaHUN.

CHucoK 3a/1a4 JJ151 CAMOCTOSITEILHOTO PelleHusl
. Maubt uucna z, =2+3i u z, =1-2i. Haiigure uncna: a) z, +2,; 0) z, —z,.

[\ I

. Haiftu cymMy 1 pasHOCTb KOMIUIEKCHBIX uncen Z; =3+21 u z, =—1—i.

(O8]

. Haiitn nponsBeeHne 1 9acTHOE KOMIUICKCHBIX YHCEIN Z U3 paBeHCTBa Z; =3+2i u z, =—1—i

. : z

4. Jlanwl uucna z, =2+3i u z, =1-2i . Haiigure uncna: a) z,-z,; 6) —.
Z;

5. Bemmonnute aevicteus: a) (2 + 3i)(3 — 2i), 6) %, B) g + %

6. Haiinure X, y € R, ecnim a) (x — 3iy) + (2y + 3ix) = 1 — 2i,
0)5x — 2y + (x + y)i = 4+ 5i,B) (x — 2iy) + (y + 2ix) = 2 — 3i.
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7. Bemmonuure aeiicrus: a) i® + 120 + 130 +i36 + 1%, 6) (i + i1t +i21) (i3t +i*t +i°)

3 2 -3 =2
8. Haiimure cymmy matpunr A=|—-1 0| u B=| 1 0
1 1 -1 -1
1 2 3 3 4 5
9. Ilyctb A:(l 0 _J, B=|6 0 -2|. Haiinute npoussenenuss 4B u BA (eciu 3TO
7 1 8

BO3MOYKHO).

1 23
10. Tpancnionupyiite Marpuny A =(4 5 6)

2 4
11. Bblupcauth 3Ha4eHne MHorowieHa f(x)=2x> —5x+3 ot marpuusl 4 = (1 j .

0
0 1
. ; I 2 3
12. Haiitu matpunty C=A" —3B,rae A=[0 { ZJ; B=|5 6.
0 3
I -2
13. Haiitu matpuiy A" u ee cnen: A= (3 _4}; n=3.
14. BeruuciuTh ONpeaesuTenu TPEThEro nopsiKa:
-1 4 3
0 3 -2
8 -1 5
15. BolYMCIUTH ONpeeuTeNlb YETBEPTOrO MOPSIKA:
1 -2 4 1
2 3 41
2 -4 0 2
-1 1 2 3
16. Berunciuth OnpeaenuTenu TPETbero nopsiKa:
2 -1 3
1 -2 0
-5 3 1
17. BBIYMCIUTD ONIPEAEIIUTENb YETBEPTOrO MOPSAIKA:
1 2 3 4
-2 3 0 1
3 4 -1 2
-11 2 3

18. Pemnts cuctemMy TMHEWHBIX ainredpanyeckux ypasHeHuil (CJIAY):
a) METOJIOM OOpaTHOM MaTPHUIIBI

3x,+2x, +x;=-8
2x, +3x, +x;=-3
2x, +x, +3x, =-1
19. Pemnts cuctemy NTMHEWHBIX anredpanyeckux ypasHeHuil (CJIAY):
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a) METOJI0M OOpaTHOM MaTpPHUILIbI
2x,—3x, —x;=—6
3x, +4x, +3x;=-5
X+ X+ x;=-2
20. Pemuth cucremy metozioM ["aycca, MaTpHUHBIM CIIOCOOOM M UCHOJIB3Ys mpaBmiio Kpamepa.
3x) —xp +x3 =12
Sxp+xp +2x3 =3
Xj+xy +2x3 =3
21. Pemiuth cuctemy metogom ["aycca, MaTpu4HbIM criocoOOM U KUCIIONB3YA MpaBmiio Kpamepa.
2x—-y+z=4
x+3y—z=7
3x—y+4z=12
22. Pemnthb cuctemy Metoqom ["aycca, MaTpU4HbBIM c1ocoOOM U UCIIONB3YA MpaBmiio Kpamepa.
2x+3y—4z=3
3x—4y+2z=-5
2x+7y—-5z=13

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

2%, +3x, +x,=-3
2x, +x, +3x, =-1
24. PemuTh cucTEMY JIMHEHHBIX anredpandeckux ypaHeHui (CJIAY):
a) merozoM Kpamepa;0) meronom 'aycca
2x,—3x, —x;=—6
3x, +4x, +3x;,=-5
X+ X+ x;=-2

25. HaiiTi mpou3BOIHBIC 3aT1aHHBIX () YHKIIUHA
2

a) y=4x3+3\/_—%; 6) y=sinx-e*; B) y=—
X COs X

i T) Y= sin(x2 + 3);
0 y=+e )’ e y=xte™
26. Haiiti mpon3BoaHyI0 QyHKIUMH y = f(X) W BBIYUCIUTH €€ 3HAYEHUE B TOUKE x = |

12
a) y=x"{x+1); 6 y=15-(x'-1); B y=—"—.
X +x+1
27. Haiitu npousBoauyo Gyukuuu f(x)=10—4x+4cosx—3sinx.

28. Haiitu npousBoanyto Gpynkunu y =10cosx+5sinx B Touke X, = %

29. Haiit mpou3BoaHbIC (DYHKITHI:

2 4
2) y =+In+1+In(v/x +1); 6>y:(x2 IJ; B) y=x"sin(cosx).
X

+1
30. Haiitu mpon3BoiHBIE BTOPOTO MOPSIIKA (DYHKITHIA:
a) y=x" —4x> +5x—1; 6) y=sin’3x; B) y:xln(x+1).
31. Haiitu unTerpasl
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1 1
a)J‘(Sx7 +6x° -3x7 + 4)2’x. 6)'[($_$+1 x. B)j(tgx .ctgx)dx.

r)j)ﬁ%zdx., ﬂ)_f(2x+3cos x . e)_[x2dj4. >1<)J.5ib;2 :
a 2 Y+
3)Iﬁ. I/I)I(x—i—Z)(x —3)dx. K) J.wmc.

32. Haiitu uHTerpassl: a) J‘%, 0) j23x“ dx ; B) J‘% ,T) jémzdﬁ , 1) j%
- X"+

2 4 2 5 1
33. HaiiTu unTerpasbl: a) J.?M—X”dx; 0) J. xdx . B) IVl—xzdx.
X 0 -1

1 V1+3x’
xdx '6)Jl. dx
«/1+3x’ 0x2+4x+5'

35. BBIYMCIUTD MIOMIAb GUTYPBI, OTPAHMYECHHOM THHAAME Y =X +1, x=2, y=0, x=0

5
34. BeluncnuTh onpezeneHHbIe HHTErPabl: a) I
1

IIpoBepka BbBINOJHEHHS KOHTPOJbHBIX padot. KoHTposibHas paboTa MpOBOAUTCS C
LIEJIbI0 KOHTPOJISI YCBOCHHBIX YMEHMM U 3HAHUH U MOCIEIYIONIEro aHalu3a TUIIMYHBIX OMIMOOK U
3aTpyJHEHUN O0y4YaroIMUXCs B KOHIIE M3Y4YEHMs TeMbl WU paszzena. CoryacHO KajleHAapHO-
TEMaTUYECKOMY IUIAHY JMCLHUIUIMHBI IIPEIyCMOTPEHO IPOBEACHHUE CIEAYIOIUX KOHTPOJIBHBIX
paboT:
e  KoutponbHas pabota Nel no pazneny «Teopust KOMIIIEKCHBIX YK CET»
e  KontponbHas padota Ne2 mo pazaeny «Marpuiibi»
e  KontpoasHas padorta Ne3 mo pazaeny «Metonasl perienust CJIAY»
KonrponbHas pabora Ne4 o pasaeny «JI€MEHTbl MATPUYHOTO aHAIHU3a»
KonTposabnas padora Ne5 no pasaeny «YpaBHEHUE JIMHUN»
KonTponbhnas padora Ne6 no pasaeny «OCHOBBI IMCKPETHON MaTeEMaTUKN»
KonTponbnas padora Ne7 no pasaeny «lIpenenbl 1 HENPEPbHIBHOCTH)
KonTtponbnast padora Ne§ o pazneny «OcHoBbI 1uhepeHInanbHOTO NCUUCTCHUS
KonTponbHnas padora Ne9 no pasaeny «OCHOBBI HHTETPAJIbHOT'O UCUUCIEHUS

Creuundukanuy KOHTPOJIbHBIX pabOT MpUBeIeHBI HUXE B TaHHOM Komiuiekte ®OC.
KonTpoabHas padora Nel

Bapuanm 1
1. JTanbl KOMILIEKCHBIE UHCHA Z,, Z,. Haiitn z,+2,, z,—2,, 2,°2,, 2,/2, : 2, =2+3i,
z,=1-2i.
2. IlpencTaBUTh YUCIO z = | +i B TPUTOHOMETPHYECKOi opme.

3. JlaHbl KOMIUIEKCHBIE UuCna Z,, Z,. Hatitu  z,-2,, z,/z,:
T .. T T .. T

z, = /2| cos = +isin = |, z, = /3| cos = +isin— |.
3 3 6 6

4. Beruucnure B Tpuronomerpuueckoit popme (1+1)°.
Bapuanm 2
1. JlaHbI KOMIUIEKCHBIE YNCHA Z, Z,. Halitu z, +z,, 2,—2,, Z,'Z,, Z / z,
z,=9-3i, z, =1+7i.
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3 1. .
2. [IpencraBuTh 4UCIO z = N + El B TPUTOHOMETPHUUECKOIT popme.

3. JlaHbl KOMIUIEKCHBIE UuCna Z,, Z,. Halitn z,-2,, z,/z,:

T . Vs . T
z, =Al2| cos—+isin— |, z, =+/3| cos—+isin— |.
‘ ( 3 .’J ’ ( 6 6)

6
4. Beraucaure [%+%l] .

KonTpoasHnas padora Ne2-3

Bapuanm 1

1. Boruucnure marpuny D=A-B +2C" , TIe

3 2 1 -2 0 1
a)A: ’B: ’C: ’
11 -1 3 1 0
)_201"10’ 3 o)

2. BoruuciauTh onpenenuTens

213-21
3 -1 1 2
01-132
I 0 -3 1
a) 6) 00-142
2 -2 1 1
000 31
1 0 2 3
000 01
3. Pemnth cucteMy TUHEHHBIX anreOpanuyeckux ypaBHEHUI
a) metogom Kpamepa; 6) metogom ["aycca

2x, +4x, —x; =5
—X, +2x,+4x;=5
S5x,+x,—x;=5
Bapuanm 2

1. Beraucnure marpuny D=A-B +2C" , TIE

1 2 -2 1 0 1

a)A=34,B=§ —_1,C=10;
2 2

)_—102’ _10’ 2 —1)

2. Beruncnurte OIIpCACIINTCIIb

11 3-21
b-2 12 02-1 32
a);_oz(l)i 6) 00-1 31
00 0 12

b-b23 00 0 03




3. Pemuthb cucteMy JTMHEMHBIX aNreOpanyecKux ypaBHEHUM
a) metogoM Kpamepa; 0) metonom ["aycca
2x,=5x, +x; =4
x, —3x;=4
=3x,+2x,—x; =4
KonTpoabHas padora Ne 4

1. JlaHbl ABa €AMHUYHBIX BEKTOPA 771 U 71 , yroJ Mexay KotopbiMu 120° Haiitu:
a) OCTPBIN yroj MEXIy JHarOHAISIMH MapajjiesorpaMMa, MOCTPOSHHOTO Ha BEKTOpax @

ub;

0) mpoeKIKIo BekTopa b Ha HampapieHue BeKTopa d , eClu:

Bapuant 1 a=-2m+n, b=m+3n.
Bapuant 2 a=2m-n, b=-3m+n.
Bapuanr 3 a=m-3n, b_ =m+2n.

2. BI)IHCHI/ITB, SIBISIFOTCS JIM JTUHENHO 3aBUCHUMBIMU BCKTOPbI C_ll ) 6_12 ) a3 .

Bapuanr 1 BapuaHT 2 Bapuant 3
a, = (1;4;6), a, =(2;-3;1) a, = (1;2;3),
a, =(L-11), a, =(3-15), a, =(4;5;6),
a, = (1,1;3) a, = (1;,—4;3) a, =(7;8;9).

3. [laHbl 4eThIpe BEKTOpa 4, d,, Q3 W b B mexkoropom Gasuce. [TokazaTh, YTO BEKTOPEI

a;, a,, @ 00pasyloT 6a3uc, n HANTH KOOPAMHATHI BEKTOPA b B >TOM Gasuce:

Bapuanr 1 BapuanT 2 Bapuant 3
a, =(4;5;2), a, =(3;-5;2), a =(-2;35),
a, =(3;0;1), a, =(4;51) a, =(1;-3;4),
a, =(-1;4;2), a, =(-3;0;,—4), a, =(7;8;-1),
b =(57;8) b =(-4;5-16) b =(1;20;1)

NG

4. Haiitn coOCTBEHHbIC 3HAYEHUS M COOCTBEHHBIC BEKTOPHI JIMHEHHOIO OIlepaTopa
(matpunbl A4 ):

Bapuant 1 BapuaHT 2 Bapuant 3
2 -1 0 3 -1 1 5 -1 1
A=|-1 2 0. A=|0 2 -1]. A=|0 4 -—1|.
1 -1 1 0 -1 2 0 -1 4

KonTtpoabsnas padora Ne §
1. YcTraHOBHUTE COOTBETCTBHS.
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A) YpaBHeHue napaboJibl C BEPIINHON B Hauale KOOPAUHAT 1) X’ +y =R’

b) YpaBHeHue anunca ¢ LEHTPOM B Hayaje KOOpAUHAT oy 1
2) al Bl

B) YpaBHeHHEe OKPYKHOCTHU C LIEHTPOM B Hayajle KOOpAUHAT 3) y:=12p-x

I') YpaBuenue runepOoJibl ¢ IEHTPOM B Hayajle KOOpAUHAT * + v -1
4) a? B2

2. YcTaHOBUTE COOTBETCTBHS.

A) VYpaBHeHHE »>iUMIICA CO CMEHIEHHBIM
HEHTPOM

1) x=xg9) " +@-yo) =R’

b) VYpaBHeHue OKpYKHOCTH CO CMEHIEHHBIM
LIEHTPOM

B) VYpaBuenme mnapabGonbl co cMeHIEHHON

BEPIINHOU

I') VYpaBHeHume rTUNEpPOOJIBI CO CMEMIEHHBIM
LEHTPOM

(x=2p)°  (y—yp)® _

2) al 2 1

3) P—v0)® = £2p (x—x,)
(x-xp)" L 0o o’ _

4) ot BE

3. o obmemMy ypaBHEHHIO KpHBOil Broporo nopsaka Ax” + Cy’ + Dx + Ey + F = 0 ycranosute
COOTBETCTBUS MEX]y 3HAUCHUAMH KO PUIIEHTOB M BUIOM KPUBOH.

A)A=C,D=E=0

1) OxpyxHOCTBH B Hauajie

KOOpAMWHAT

C LEHTPOM

b) A # C, A u C oguHakoBbIX 3HaKOB, D wim E

40

2) DnanuIc ¢ UeHTPOM B Hayajie KOOpAUHAT

BYA=C,Dwm E#0

3) Danunc co CMEMEHHBIM IIEHTPOM

IN A #C, A uC onunakoBsix 3HaKoB, D = E =
0

4) OKpyKHOCTb CO CMEIEHHBIM LIEHTPOM

4. Ilo obmeMy ypaBHEHUIO KPUBOM BTOPOTO MOPSAIKA A’ + Cyz + Dx + Ey + F = 0 ycraHoBure
COOTBETCTBUS MKy 3HAUCHUSIMH KOO(Q(PHUIIMEHTOB ¥ BHJIOM KPUBOH.

A) A #C, A uC pa3sbix 3HakoB, D=E =0

1) Ilapabona c B Hauajue

KOOpAMWHAT

BEPILINHON

b) A #C, A u C pa3ubix 3HakoB, D unun E # 0

2) I'mnepOouia ¢ IEHTPOM B Hayajle KOOPAUHAT

B)AunmuC=0,DuE#0

3) Ilapabona co cMeEHHON BEpIIMHON

T)A=0,E=0,F=0

4) T'nnep6osa co CMEnEHHBIM IIEHTPOM

5. Bribepete oHy KpUBYIO, KOTOpasi UMEET paauyc.

A) Okpyxnocts b)) Omnmunc  B) I'unep6oia

I') [Tapabona

6. Bribepete oHy KpUBYIO, KOTOPast UMEET aCUMITOTHI.

A) OkpyxHocth b)) Dmmunc  B) 'umep6oia

I') [TapaGona

7. BoibepeTe oHy KpUBYIO, KOTOpasi UMEET OJIHY TUPEKTPUCY.

A) Okpyxnocts b)) Omnmunc  B) 'unep6oia

I') [Tapabona

— 2 _ . —
8. Kak Ha3pIBaeTcs BeJIMUMHA P B YPaBHEHUU KPUBOM (¥ — o) t2p- (x— o)

A) Okcuentpucuter  b) Dokyc

B) [Tapametp

I') AcumnTora

9. Kak Ha3bIBaeTcs KpuBasd, COCTOAIIAA M3 BCCX TOUYCK IIJIOCKOCTH, CyMMa paCCTOHHI/Iﬁ oT

KOTOPBIX /10 IBYX JJaHHBIX TOUYEK ((OKYCOB) €CTh
A) OKpyXHOCTB b) Dmmuric

B) N'mnep6oma
49
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I') [TapaGona




10. Kak Ha3pIBaeTCsl KpHBas, COCTOAIAsl U3 BCEX TOUYEK IJIOCKOCTH, Pa3HOCTb PACCTOSHUM OT
KOTOPBIX JI0 IBYX JIaHHBIX TOYEK ((POKYCOB), B3siTasi O aOCOIIOTHOM BEJIIMUMHE, €CTh BEJIMYUHA
NOCTOSIHHAs?

A) OxpyxHocTs  b) Dnnunc B) 'nnepbona  I') [Tapabona

11. Kak Ha3bIBaeTCsl KpUBasi, COCTOSIIASI U3 BCEX TOYCK IIOCKOCTH, PACCTOSIHUE OT KOTOPBIX O
naHHOM ToukH ((hokyca) paBHO paCcCTOSHUIO 10 JAHHOM MPSAMOU (IUPEKTPUCHI)?
A) OKpyXHOCTb b) Dnnunc B) lN'unepbona  T') [lapaGona

12. JletictButenbHas ock (Oy) u mHuMas ock (OX) rumnep0osbl paBHbI 8 1 6 COOTBETCTBEHHO.
KakoBbl koopanHaTh! (POKYCOB rHIIepOoIIbI?

A)Fi2(#5;0) Bb) Fi, (0; £10) B) Fi, (0; £5) ') Fi2 (£10; 0)

13. I'ne HaxomasTcs GOKYCHI runrca?

A) Ha mazoii ocu BHyTpH dJUIUIICa B) ¥ smmnica hokycoB Her

B) Cuapyxwu aimurica Ha O0JIBIION OcH ') BayTpu aimurica Ha OOJIBIIION OCcH

14. T'ne naxoastcst OKyChl THIEPOOITHI?
A) Ha neficTBUTENBHOIN OCU BHYTPH runepO0Iibl b) Ha maumoii ocu
B) Ha neficTBuTEnbHON OCH CHApY>KH TUIIEPOOJTBI I') ¥ runep6o:st pokycoB HET

15. T'ne naxoautcst pokyc mapadoIib1?

A) Ha ocu xoopaHHAT, HE SBISIOMIEHCS OChI0 cuMMeTpu b)Y mapaboisr Gokyca Her

B) Ha ocu cummerpun mapabonsl BHyTpu mnapabonbsl ') Ha ocu cummerpuu mapaOoiibl BHE
napaboJIbl

16. Eciin paccrosiHEe OT TOYKH, Jiexalleil Ha mapaboie, 10 ¢okyca paBHO 6, To yeMy paBHO
paccTosiHue OT ATOU TOYKU JIO JUPEKTPUCHI?
A)3 b) 1,5 B) 6 12
S
17. 1o kaHOHMYECKOMY YpPaBHEHUIO KPUBOW ompeaenure e€ Buy 16 16
A) T'unep6ona b)) OkpyxHocts  B) Dmmunc I') [TapaGona

(x+1)® . ¥+2)*

1
18. 1o kaHOHMYECKOMY YpPaBHEHUIO KPUBOM omnpeaenure e€ Buy 16 25
A) I'unepOouna ¢ uentpom B Touke O'(-1; -2) b) N'unepbona ¢ uentpom B Touke O'(1; 2)
B) Dnunc ¢ neatpom B Touke O'(1; 2) I') Dnmurnic ¢ neatpom B Touke O'(-1; -2)

19. Tlo 0611eMy ypaBHCHHMIO KpUBOIi onpenenuTe eé Bux X — y? — 9 = 0.
A) Dnurnc ¢ LeHTPOM B Hadasie KOOpAUHAT

b) [TapaGoia ¢ BepmIMHON B Hayaje KOOpAUHAT

B) I'mnep6oua ¢ ieHTpoM B Hayaie KOOpAUHAT

I') OxpyxHOCTb € LIEHTPOM B Hayaje KOOpAUHAT

20. Yto HY)XHO MOMEHATh B o00meM ypaBHeHHHM Bompoca Nel7, uyToObl OHO 3ajaBajo
OKPYKHOCTB?

A) IloMeHsTh 3HaK nepea 9 Ha NPOTHUBOIOJIOKHBIH

B) 3HaK mepe Y MOMEHSATh Ha MPOTHBOIIOIOKHEIH

B) Bce 3Haku noMeHATh Ha IPOTUBOIIOJIOKHbBIE

I') Bce 3HaKku JOKHBI OBITH MOJIOKUTENIBHBIE
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21. Tlo oOmieMy ypaBHEHHIO KPUBOW OMpECIIUTE €€ BH/I x? + 6x — y—-4=0.

A) Dnnumnc ¢ UEHTPOM B Hayalle KOOPAMHAT

KOOpJUHAT
B) Nunep6ora co cMemEnHbIM IIEHTPOM

b) IlapaGona c BepummHOW B Havaie

I') [Tapa6oina co cMenmEHHOM BEPIIMHON

22. Tlo o61wweMy ypaBHEHHIO KPUBOHA onpeaenute eé sug 9x2 + 16y? — 18x + 64y — 71 = 0.

A) INapabona co cMemEHHON BEPIIMHOM
B) N unep6ora co cMemEnHbIM IIEHTPOM

Hpaeuﬂbnble omeentovl

b) Oxpy>kHOCTH CO CMEIIEHHBIM LIEHTPOM
I') Dnnurnc co cMemEéHHBIM LIEHTPOM

1. A-3,b—-4,B-1,I'-2 12. B
2. A-4b-1,B-3,I'-2 13.T
3. A-1,b-3,B-4,T-2 14. A
4 A-2,b-4B-3,T-1 15.B
5. A 16. B
6. B 17. b
7. T 18. A
8. B 19. B
9. b 20. b
10. B 21.T
11.T 22.T
KonTtpoabsnas padora Ne 6
Bapuanr 1.
1) JIro0oii kBaipaT UMeeT NPAMOi1 yroJr.
1 g) VICTHHHOE BLICK3bIBAHMC. 2) Bce TpeyroibHUKM UMEIOT IPSMOM yroJl.
) JIo’kHOE BBICKa3bIBaHUE.

) a) UMruiukanus a1ByX BbICKa3bIBAaHHIA. 1) =

0) DKBUBAJICHTHOCTb JIBYX BHICKa3bIBAHHM. 2) —*

3 JIM3BIOHKIMEN BEICKA3BIBAHUN i U B
Ha3bLIBACTCH ...

a) BBICKa3bIBaHUE Av B , KOTOPO€ UCTUHHO TOra U
TOJIBKO TOTJa, KOIJIa UCTHHHO X0ms 0Obl O0OHO U3
IMUX 8bICKA3LIBAHUIL.

0) BeicKasbiBanue <~ & (AB), KOTOpoe MCTMHHO
TOrJa M TOJBKO TOIJA, KOIrJa HUCTHHHBI 00d
BbICKA3LIGAHUSL.

B) BBICKa3bIBaHUE A= E , KOTOpOE JIO’KHO TOTAA U
TOJIBKO TOTJ1a, KOTIa U3 UCHUHBL CTIe0yem J0HCh.

r) A B , KOTOpOE UCTUHHO TOTJa U TOJIbKO
TOTJa, KOrja JIN00 UCTUHHBI, JINOO JIOKHBI
OJTHOBPEMEHHO 00d 8bICKA3bIGAHUSL.

4 | Te u TOJNBKO T€ BIIEMEHTHI, KOTOPHIE
MIPUHAJUIEKAT 0OHOBpEeMEHHO MHOXKeCTBaM A U B.

a) BEIYUTAHIE MHOXKECTB;

0) 00BEMHEHNE MHOXKECTB;
B) IIepeceueHUe MHOXKECTB;
T') IOTIOJIHCHHE MHOXKECTBA.

51




5 = a) 0) B) r)
p q P™(q
0 0 pP=aql| [PTq| |pTa]| [pTq
7 0 1 1 1 1
5 1 1 1 0 0
0 0 0 1 1 0
0 0 1 1
6 a) CTyleHTBI y4aT aHTIIUHCKHH S3bIK.
6) Mbl HEe MOXKEM TIOWTH B Teatp.
[Ipumep HCTHHHOTO BBICKA3bIBAHUSL.
B) 2 tuitoc 3 paBHoO 5.
r) 3 mroc 5 pasuo 10.
7 a) Kak Bbl Mornu npomnyctuts 3ausitue?
6) OTAMYHUK YUUTCS HA IISIThY.
[Tpumep m10KHOTO BBICKA3BIBAHUSI.
B) C momMomIs ckaHepa MOKHO pacrevyaraTb TEKCT.
r) Bol pagp1?
8 a) Bce cTospl uMeroT hopMy MpsIMOYTOJIbHUKA.
N 0) Anrebpa — pa3zesn MaTeMaTHKH.
[Ipumep, He SIBISIOMUIICS BBICKA3bIBAHUCM. _
B) 2+3=4.
r) Ectb 1 %u3nb Ha Jlyne?
9 | Crynentsl BTOpOro Kypca B KommdectBe 91
YEJIOBEK, H3ydaromniue TeXHoJoruto | a) 14;
MaIIHHOCTPOCHHS, MOTYT  TOCEIIAaTh u
JIOTIOJIHUTEIIbHBIC JIUCIUIUIMHBL. B 3TOM rony 54 | 6) 10;
W3 HUX TMPEANOWIM TIOCelaTb KOMIIBIOTEPHBIE
Kypchl, 26 peluid Moly4yuTh TpaBa s | B) 17;
BOXKJIEHUS aBTOMOOMIIs. Kpome Toro 6 crtyneHToB
nocemarT 06a kypca. CKOJIBKO CTYIEHTOB He | T) 6
MOCELIAI0T JJOTIOJIHUTENIbHbIC 3aHATHS?
10 Lv|ve [— 3: -’E}}
a) ;
f e v
O0benuHeHue MHOXKeCTB A U B: 6) A | e i 2 J§
£ Paomh £ ; 51 ’
s x| xEi=32; sr|yxeih Sl § N
An f -EHBM | . -I B)ix’|‘-{E{H_};D}}
f v lxeil i J§
r) " '
11 ) §1| xeEi—1 —i'i}
a 7
i1 . . 4 [}
Iepeceuenne MuoxecTB A u B: ) x| v e 34l )
f H Wk f o . '| 5
- Ei—2 3 x|lx=si-1; i : .
Jixleenayislesi-nal) | wedio 4
B) ;
E - %
x|lxel-13]
r) f | }
2 x| xeio; )t
a) ' ;
Pas;xocn) MHOJKECTB Awn B; - { " | e 4 3 4:1}.
A;\x|in_ﬂ;3_£§ B:\x|x€§i;i§_?§ 6)E. s
u . | i) 11
2 | a2 40; 1},;
T') TyCTOE€ MHOYKECTRBO.
13 a) «PpITh sIMy IpYTrOMY U IIOTIACTh B SIMY».
0) «PBITh IMy APYTOMY HJIH MTOTIACTD B SIMY».
A: «PpITh siMy apyromy» u B: «Ilonacts B siMmy». | B) «Ecim peITh sMy ApYrOMY, TO MOKHO IOIACTh B
BrickasbiBanue A ' & . AMY».
r) «Torma u TOJBKO TOT/Ia MOYKHO TMOMACTh B SIMY,
KOTJIa POCIIb SIMY IPYTOMY».
14 | Bunnu-Ilyx BbllIeN Ha OPOTYJKY, B3SB € COOOM
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KapTy. Uucia Ha pUCYHKEe O0O3HAYarOT BpeMs
JIBWXKEHHUA (B MUHYTax) OT IMYHKTa A0 IYHKTA.
HaWauTe KpaTyallivii MyTh OT yHKTa A JI0 10Ma
[Tsirauka B mynkTe K.

a) 60;
0) 55;
B) 45;

r) 65.

3anuwume Kpamkuﬁ omeem Ha 60npoc, OKOHUanue npebno:»cenuﬂ Uin nponyui{eHHsle cjiosa

15

. laHbI MpOCTHIC BHICKA3bIBAHUS:
A «Uucno 225 genutcs HAIENO Ha 5».

B :«B napajjacjiorpaMMe auaroHajain TOUYKOMH MEPECCUCHUs ACIIATCA IMOIMOJIaM».

C

Onpez[eJmTe HCTHHHOCTHb COCTAaBHOI'O BBICKA3bIBAHUA

. «.HOFapI/I(bMBI CYHIECTBYIOT TOJIBKO AJIsI OTPUIATCIBbHBIX YU CEID).

{AvEBio> BT

16

MHO)KGCTBO, KOTOPOC HE COACPIKUT HHU OJHOTO DJICMEHTA, HA3bIBACTCA ...

17

Pe6po B Teopuu rpadoB, mocie yaaneHust KOTOPOro rpad U3 CBSI3HOTO NpEeBpalacTcs B HECBSI3HBIN,

Ha3bIBACTCA. ..

KonTtpoabsnas pa6ora Ne7

1. Boraucauts npeaen GyHKIUU

. 2x°=-9x+9 23 +Tx+6
| lim I EE— 2 = =
x=+3 xy —5x4+6 —=-2 3y +10x+8
. 2x° +15x+25 o 3x'-14x-5
3 lim r R +° 4 | lim ;
T— —5 5_43"—_1:' ¥—+ 3 .Y_—ZI—IS
2 742 _
5 lim 4 x T+ Tx+3 6 lim .._11 llx+5
—-l 2x  +x-1 =5 3x°=14x-5
2. Beraucnuts npenen GpyHKIun
X =2x=1)(x+1 ¥ =3x-2
L | lim ( ,)( ) 2 | im 22272
-l x'+4x’ -5 =-1 x+X
'_r'1'+3_1'+2 ! 2xt =x—1)°
3 | lim (~ i ) 4 lim(. i )
=l 4 2x" =-x=2 =l x4 2x  —x=2
r+2x-3)° ¥ =2x-1)°
5 | lim [ . - ) 6 | lim ( . )
=3 x 4+4x" 4+ 3x -1 x" 4+ 2x+1

3. Beruncnuts npeaen GyHKIUU
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X— & 2."5 + 5'.1': - 3

i \E—l 2 | 2x+3 -1
nm -— lm
x—nﬂ_r+3—2 Y= — S5+x-2
. A2x+3-3 31‘ 2-2
3 [ him —Y/———— 4
x— 3 ~.Jx—2—1 a.—:-’ 2x+5-3
. ‘442 3- Jr+|1
5 | lim 6
=0 x3+16_4 x= =2 2—Jx+6
4. Beruuciuth npeaen GyHKIuu
. 3 J2x _
1| lim - 2 | lim Y2EETES
r— 0 -JS‘{‘.\'—N’S—I 0 2X —=19x+49
3 | lim 2x° -Tx-4 4 -\,1’6r+ -5
x4 Q2r+ -3 .444 \h'+l
5 Iimy‘x+2—2 6 41—2r+31 —(1+x)
x—2 '\-_2 r— 0 \/;
5. Beruucnuts npenen GyHKIUHA
3 7 S -,2_ 5
1 | tim 2x +7x" -4 5 | tim 2+3x1 X :
Y=+ @ 6\' —3’. +2 X— @ 2.T+3.1'_—3.T
3 | lim x‘l—317+l 4 | lim 2{‘—3‘1x+1
e 2X +X =2 e 3X +Xx +4x
. 3 g 4 5 _
5 | lim 4x+2x -5x 6 |lim 4x = 2x+1

rw 2X +4x+5

6. UccnenoBats ¢pyHkumio y = f (X) Ha HeNpepbIBHOCTh. B ToUkax pa3phiBa yCTaHOBUTH
xapakTep pa3psiBa. CXeMaTHYHO MOCTPOUTH rpaduK (HyHKIIHH.

[2x+1, ecnu x < —1

(44 x, ecim x<-1

-x+4, ecimHx>2

| [ y=14x", ecm -1<x<2 2 [ y=4x"+2, ecmn —1<x<]
6-x, ecnn x>2 sz, ecit x =1
(x+1, ecan x<0 (x+2, ecim x<-1

3 [y=4(x+1)’, ecm 0<x<2 4 | y=4{x"+1, ecnin —-1<x<l1

—x+3, ecnu x>1

KonTtpoabsnas padora Ne 8

1. Bprunciaute NpoOM3BOAHYIO IO IPABHIY HAXO0XKICHHUS IPOU3BOJHOM CYMMBI

(pa3HocTH) MBYX (pyHKIUI

1 BapuaHT
(cos(5x—2) — 4sin(2x 1))

3 BapuaHT

(6e3 4 cos(2x — 1))

!
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2 BapuaHT
(2ctg (2x +5) —3cos(7x+1))

4 BapuaHT
(3sin(x — 2) — dctg (2x— 7))

2. BbraucianTs npou3BOAHYIO [0 MPABUITY HAXO0XACHUS POU3BOIHOM MPOU3BEICHUS
IBYX (YHKIIUH
1 BapuaHTt 3 BapuaHT
! !
(cos(2x) : e3x) (ctg(3x) e )
2 BapuaHT 4 BapuaHT

(cos(3x) - In(2x + 6))

(cos(2x) - In(3x + 1))

3. BbIYuCIuTh TPOW3BOJHYIO IO TPABUIY HAaXOXKICHHS TPOU3BOJHONW YaCTHOTO
IBYX (QYHKIIUH
1 BapuaHT 3 BapuaHT
x2 —2x ll’l(x + 7)
2 BapuaHT 4 BapuaHT
X +et 2x* =3x+1
2x+3 X +x

4. BbIYHCIUTE MPOU3BOJHYIO IO IMPABUIIY HAXOXKACHHS MPOHM3BOIHONW CIIOKHOM
byHKIIMHN
1 BapuaHTt 3 BapuaHT
(sin(e*" +21n(3x))) (ctg(in(x* +2x)))
2 BapuaHT 4 BapuaHT
(cos(in(x +1)) (sin(e™" +2x))
5. Haiitu npomexxyTku Bo3pactanust/yObIBaHUs DYHKIIUH, SKCTPEMYMbI () YHKITHH.
1 BapuanT 3 BapHaHT
f(x)=2x" —15x" +24x f(x)=2x"+3x" —36x
2 BapuaHT 4 BapuaHT
f(x)=x"+3x" —24x f(x)=2x"+9x" +12x
6. Haiitu Bce yacTHbIC IPOM3BOHBIE DYHKIMH Zy, Zy, Zyx) Zyy, Zxy: Zyx-
1 BapuaHT 3 BapuaHT
z = 2x3 —3xy + 6y% + 8x z=x3+ 8x%y + 6y* + 8x
2 BapuaHT 4 BapuaHT
z =2x3 4+ 3xy® + 6yx* + 7y z=5x3 —xy + 6xy>+9y

7. Pemuts 3amauy.
Teno nBuxkercs NpsIMOJIMHEWHO 10 3aJaHHOMY 3

a.

b. Haiitn yckopeHue Tena B MOMEHT

akoHy S(t).

Haiitu MI'HOBCHHYIO CKOPOCTb T€JIa B MOMCHT BPEMCHHU tO .

BpEMEHU [;.
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C. Haf/'ITI/I, YCpe3 CKOJIBKO CCKYHA OT Hadala OTCUCTa MIHOBCHHAs CKOPOCTHL TECJa

Oyner paBHa V.

d. Haiitu, 4epe3 CKOJIBKO CEKyHJ OT Hayajla OTCYeTa YCKOpPEHHE Tena OyneT paBHO
a,.
Ne S(t), t0(c) | tl v0 a

BapuaHTa (m) (©) (m/c) (m/c?)

1 S(t)=3>—12t+7 1 2 | 72wm/c -

2 S(t)=2 1262 +7 2 2 |- 36 m/c2

3 S(t)=5t+026 =6 1 30 - 5,6 m/c2

4 S(t)=2t + 4t +1 3 1 | 8wmlc -

KonTposbHas padora Ne 9

1. BbuucnuTh onpeeseHHbI HHTErpall HeMOCPeACTBEHHBIM HHTEIPUPOBAHUEM.

2. Bbruucnutk onpenesneHHbl HHTerpall Clioco00M MOICTAHOBKHU.

3. Bbruucnur onpeneneHHblil HHTErpajl HHTETPUPOBAHUEM [0 YACTAM.

4. BbluMcauTh ONpesieNeHHbIH HHTErpal METOA0M HEONpeAeIeHHbIX K03 GUineHTos.
1 BapuanT 4 BapuaHT

Nel. J.(sin x—2cos x)dx
0

/4

Nel. |(3tgx —cosx)dx
It )

0
Jz/2 Jr
Ne2. [ 2uxsin(x?)dx Ne2. [axtg (i )ax
20 20
Ne3. [(3x—1)e*" dx Ne3. [ (2x+3)In x dx
0 1
3 2 2 x2
o4, d Ned, d
X '!xz—lx {xz—x—6x
2 BapuaHT 5 BapuaHT
/2 1
Nel. [(6sin(x+5) - 2crg(x))dx Nel. [(e™ —2cos(x—1))dx
/4 0
3 1
N2, [ 224 g Ne2. [xe™ d
p) X" +X. 0
T 2
Ne3. [ (3x—6)sin x dx Ne3. [(3x+5)e" dx
2 X (3) dx
Ned. Iz—dx N94._[ >
L xT=Tx+12 S X" +2x-3
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3 BapuaHT

Nel. j(3e“5 —2In(x —1))dx

6 BapuaHT
/2

Nel. I(2sinx—3cos(x—7r/2))dx
0
Vr

Ne2. IZxcos(x2+ﬂ)dx
0

3
Ne3. _[(x +1)e" dx

2

Ned. j.

——dx
X" +x—2 x =9
7 BapuaHT 12 Bapuant
/2 /4
Nel. J.(sin(x) —tg(x—ﬂ/Z))dx Nel. I(tgx—2cosx)dx
/4 -/4
2 2 /3
3x° +2
Ne2, I 3 dx Ne2. Ixctg( )d
X0 +2x I

3zx/2

Ne3. I(x—37z/2)cosxdx
0

2
2xdx
Ned. [
X —x—6

x>+ 7x+6

8 BapuaHT

Nel. j(em —21In(x))dx

13 BapuaHT

Nel. j(ﬁ —In(x +1))dx

1 1
No2. J.xz e” " dx No2. J.xe)‘2 dx

0 0

2 2

Ne3. I 2x+4) Inxdx Ne3. I(x+4) In x dx
1 1
4 4
dx

Ne4. Ne4.

J.xz_zx J.xz—x—Z
9 BapuaHT 14 Bapuant

/2

Nel. |(ctgx —3sin(x+7/2))dx
It ( )

2
Ne3. I(x—2)1nxdx
1
1
X.
Ned. d.
!ﬁ Sxed

/4

Nel. j (sin(x + 5) — 21g(x))dx

0

2
No2. [ %
L X7 +1.

T

Ne3. J.(Zx —3)cos x dx
0

dx

dx

2

2
Neq.,
'l[x +7x+12
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10 BapuaHT

Nel. j(Se“l —3cos(x +1))dx
0

In(x +1)
x+1

No2. j. dx

0
/2

Ne3. I(?»x +2)cos xdx
0

2
dx
N4, | ———
'!.xz +4x

15 BapuaHT
/2

Nel. I(?»sinx—cosx)dx
0
Iz

Ne2. J.Zxcos(xz)dx
0

3
Ne3. I(x ~1)e*? dx
2

1
x
N4, | ———dx
'!.xz -4

11 Bapuant

Nel. j.(Ze“l —sin(x + 1))dx
0

Ne2. j‘f’»xe"2 dx
0

2
Ne3. J.(x +5)e™ dx
0

CBoagHas Ta0JHMua Mo NpuMeHseMbIM (popMaM M MeTOAAM TeKYIIero KOHTPOJsSI U

OlIeHKH Pe3yJbTATOB 00y4YeHHUs!

PesynbTaTsl 00yyeHHs

@DopMbI U METObI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4YeHust

OcBoeHHBIC YMEHHS:

- pemiaTh TNpHUKIAIHBIC 33aJadydl B 00JIaCTH
1po(heCcCUOHATILHON JESTENbHOCTH.

IIpaxmuueckue u KOHmMponbHLIE pabOMbL

YcBoeHHbIE 3HAHNA:

- 3HAYCHHE MaTeMaTUKU B
npoeCCHOHATIBHON JIEATEIBHOCTH U IIpH
ocsoenuu IIICC3;

- OCHOBHBIE MAaTe€MaTU4YEeCKHE  METOIbI
pellleHusl MpHUKJIaAHbIX 3a7ad B 00JacTH
npodecCuOHATIBLHOMN 1A TENbHOCTH;

- OCHOBHBIE  IIOHATUS U METOABI
MaTEMAaTHUYECKOT0  aHaJlN3a, JUCKPETHOU
MaTeMaTUKH, JIMHEWHON aireOpsl, Teopuu
KOMIUIEKCHBIX YHCEJ, TEOPUU BEPOSTHOCTEH
U MaTEMAaTUYECKOM CTaTUCTUKU;

- OCHOBBI UHTETrpajbHOIO u
QG GepeHIMaTHLHOT0 HCYHCICHHS

HpaKmuueCKue U KOHmMpOJibHble pa50WZbl

3.2 ®opMa NpoOMe:KYTOYHOM aTTeCTALMHI

[TpomexxyTouHast arTecTanus 1Mo JUCHUILInHe «MareMaTuka» B 4 CeMeCTpe — dK3aMeH U
8 3 cemecmpe - oughghepenyuposannsviii 3auem, cieUPUKALNNST KOTOPOTO COMCPKUTCS B JAHHOM
koMiiekte POC.
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Obyuarowuecss Odonyckaromcsi K coaye IK3aMeHa Npu BbINOIHEHUU 6CeX 6UO08
CamocmosmenvHol pabomsl, NPAKMUYECKUX U KOHMPOIbHLIX pabom, npedycMOompeHHbIX
paboueti npozpammon u KaieHOapHO-memMamudecKum nAaHOM OUCYUNIUHBL.

Jugpepenyuposannviii 3auem/3auem/ umozosas KOHMPOIbHAL pabOma Npo8ooumcs 3a
cuem epemenu, omeeoeHno2o Ha uzyuenue oucyuniunvl/ M/IAK. Ilpu ycroeuu ceoespemenno2o u
Ka4eCmeeHHO20 BbINOIHEHUS. 0OVUAIOWUMCS 8CeX U008 pabom, npedyCMOmMpeHHuIX pabouell
npozpammout oucyuniunvl/MJIK.

Ilepeyennb BONPOCOB K 3K3ameny (uau ougpgpepenyuposannomy 3auemy, 3auemy, umozo60ii
KOHmMPOAbHOU padomot)

Bonpoce! nis nuddepeHIMPOBAHHOIO 3a4eTa
3 cemecTp

Pazoen 1. Teopusa komniekcHbIX uucen

Tewma 1.1 IToHsITHE KOMITJIEKCHOTO YUCIIA U €r0 T€OMETPUYECKasi HHTEepIpeTaus

Tewma 1.2 JleiicTBus HaJ KOMILJIEKCHBIMU YUCJIaMH B aredpandeckoit popme

Tema 1.3 Tpuronometpuyeckasi GOpMbl KOMIJIEKCHOTO YKcia

Tewma 1.4 JleiicTBusi HaJl KOMIUIEKCHBIMU YHCIIAMH B TPUTOHOMETPUYECKOH hopMme

Tewma 1.5 Iloka3zarenbHast GopMbl KOMILIEKCHOTO YHCIa

Tema 1.6 JleiicTBus HaJl KOMITJICKCHBIMH YUCIIAaMH B MTOKa3aTenbHON Gopme. Dopmyrna Ditnepa
Tema 1.7 YpaBHEHUS B KOMITJIEKCHBIX YHUCIIaX

Tema 1.8 Boruncnenue 3HaueHUN BIpaXEHUH ¢ KOMIUIEKCHBIMU YHCIIAMU

Pazoen 2. Ocnoswl 1uneiinoil anzeopsl

Tewma 2.1 MaTpuiis

Tema 2.2 JleiicTBUS HaJ MaTpUllaMu

Tema 2.3 Onpenenurenu

Tewma 2.4 HaxoxJeHue onpeneauTeneil BToporo, TpeThero.

Tema 2.5 HaxoxaeHue onpeaennTenei n-oro nopsaKkon

Tewma 2.6 Haxoxxaenue oOpaTHON MaTpPHIIBIL.

Tema 2.7 Penienrie MaTpUuHOTO ypaBHEHUS

Tema 2.8 HaxoxxaeHue panra MaTpuiibl

Tema 2.10 Cuctembl IMHEHHBIX anredpandeckux ypaBHEHUN

Tema 2.11 Pemenue CJIAY metonom Kpamepa

Tewma 2.12 Pemienne CJIAY meronom [Maycca

Tewma 2.13 UccnenoBanue CJIAY Ha coBmecTHOCTh. HaxoxaeHne o01Iero u 4acTHOTO perieHus
CJIAY

Pazoen 3. dnemenmol mampuuno2o ananuza

Tema 3.1 Bekropbl Ha IUIOCKOCTM M B MNPOCTPAaHCTBE. N-MEpHBIII BEKTOP M BEKTOPHOE
IPOCTPAHCTBO

Tema 3.2 PazmepHOCTb 1 6a3UC BEKTOPHOT'O POCTPAHCTBA.

Tewma 3.3 Tlepexoa Kk HOBOMY Oasucy

Tema 3.4 EBkinaoBo npocTpaHcTBO. JIMHENHbIE OIlepaTophl

Tema 3.4 CobcTBeHHBIE BEKTOPHI M COOCTBEHHBIE 3HAUCHUS JTMHEHHBIX OMEepaTOpOB

Pazoen 4. Ypasenenue nunuii

Tema 4.1 YpaBHeHUE TUHUNA HA TJIOCKOCTH

Tema 4.2 VpaBHenue npsimoi

Tema 4.3 YpaBHeHuUs1 napajyieIbHOCTH U NEPIEHAUKYISIPHOCTU NpsIMbIX. PaccTosiHue oT ToUKH
JI0 IPSIMOM

Tema 4.4 OKkpyHOCTb U DJITUIIC

Tema 4.5 I1apaGona u runepOosia

Tema 4.6 Pemenue 3a1a4 Ha COCTaBJICHUE YPaBHEHUI
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Tema 4.7 [TonsiTe 00 ypaBHEHUHU MJIOCKOCTH U MPSIMON B IPOCTPAHCTBE
Paznen 5. OcHOBBI quCKpeTHON MaTeMaTukH (16)

Tema 5.1 MHoOXecTBa 1 CIOCOOBI UX 3aIaHUA.

Tema 5.2 Onepauuu HaJ MHOXECTBaAaMU

Tema 5.3 JlekapToBo€ pOU3BEIACHHE

Tema 5.4 DneMeHTb KOMOMHATOPUKH

Tema 5.5 Jloruka BbICKa3bIBaHUN

Tewma 5.6 byneBbl pyHKIIUM

CHHCOK TeCTOBBIX BOMPOCOB K IK3aMEHY
1. KoMIuleKCHbIMU YHCIaMU Ha3bIBaCTCS:

a. yHopsOouYeHHas Mapa JAeHCTBUTEIbHBIX YHCEI
b. napa HeaeHCTBUTEIbHBIX YUCEI
C. IMapa, y KOTOPOH OJTHO YUCJIO IEMCTBUTEIILHOE, a IPYyTrOe
HeICUCTBUTENBHOE
2. Tpuronomerpudeckoii popmMoii KOMIUIEKCHOTO YKCIIa Ha3bIBA€TCS 3alUCh BUJIA!
a. Z = cosy + sing
b. z =r(cos@ + siny)
c. z=r(cose + 1isiny)

3. Iloxka3zarenpHOM (bOpMOﬁ KOMIIJICKCHOI'O YHMCJIa Ha3bIBACTCA 3aIllMCh BHUJla:
i

a. Z=re
b. z =re!?
c. zZ=re?

4. Kakoe jielicTBre HaJl KOMIICKCHBIMH YUCIIAMU XapaKTepu3yeT AaHHas Gopmyrna
a; +az) +i(by +by)
a. YMHO>EHHE
b. neneHue
C. CIOXKECHHE
5. Kakoe neiicTBre Hai KOMIUIEKCHBIMU YUCIAMH MOKHO OCYIIECTBUTH ITyTEM
PacKpbITUS CKOOOK:
a. YMHOXEHHE
b. Jlenenue
c. Bpruuranue
6. JIBa KOMIUJIEKCHBIX YKCJIa HA3bIBAIOTCS PAaBHBIMU €CIIHU:
a. pPaBHBI UX JEHCTBUTEIbHBIC YACTU
b. paBHBI UX MHUMBIEC YaCTH
C. pPaBHBI IEUCTBUTEIIbHBIC U MHUMBIC YACTH
7. JIro60€ KOMIUIEKCHOE YMCII0 TE€OMETPUUECKH MOKET OBITh MPEJCTABICHO B BUJE:
a. IIpsamoi Ha IOCKOCTH
b. Touku Ha MIOCKOCTH
c. I'paduka pyHkuum
8. Moysb KOMIUIEKCHOTO YKCJIa BRIYUCIISIETCS 10 popmyiie:
a. r=vibi
b. r=a%+b?
c. r=+a?+b?

9. CDopMyna JJIA BO3BCACHHUA KOMITJICKCHOI'O YHMCJIa B CTCIICHb UMCCT BU/ .
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a. z" =r"(cosny + isinng)
b. z" = r"(cosng + sinne)
c. z" = (cosng + isinne)
10. Kakwue neiicTBUs Hal KOMIUICKCHBIME YHCIaMHU 00JI/IAl0T IEPEMECTHTEIILHBIM,
COYETATEIbHBIM U PACIPEICITUTEIbHBIM CBONCTBOM:
a. JlemeHue U yMHOXKEHHE
b. CnoxeHue U BRIYUTaHUE
c. CrnoxxeHre ¥ yMHOXKCHHE

-2 4 0
11. Jana ManI/II_IaA:( 1 3 —5).‘{eMy PaBEH 3JIEMEHT MaTPHULBI 237
2 6 -1
a. 6
b. -5
c. 3
d. 1
1 5 0
-1 -1 2
12. Onpeaenute pazMep MaTpuibpl A = _45 523 8
2 2 0
5 -1 4
a. A6><3
b. Asxe
c. Agg
d. Ay

13. Kakas u3 maTpul aBisieTCs 1UaroHaqabHOMU?

1 0
a. A= <3 0)
1 1
5 1
b. A= <1 1)
1 5
-4 0 O
< 0 1 0)
0 0 1

1 0 6
d A=(0 1 0
1 0 1

14. Kak Ha3pIBaeTCs MUaroHaJIbHAasl MaTPUIlA, Y KOTOPOI BCE DJIEMEHTHI TJIABHOU
IHArOHAIN — €IUHHULIBI?

= Ul =0l = O

c. A

a. EIUHUYHOU

b. HyneBoi

C. BEKTOp-CTpPOKa
d. BekTop-cTonbden

15. HaiiguTe TpaHCIIOHUPOBAHHYIO MATPHUILY AT s MaTpHIbl A = (g :g _17)
(0 -5 -7
a. A= (2 3 1 )
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b. Az(—17 :2 g)

0 2
c. AZ(—S —3)
-7 1
2 0
d. A=(—3 —5)
1 -7

16. Haiinure onpenenurenb MaTpulpl A = (_61 g)
a. 10
b. 14
c. -14
d. 6

-2 0 1
17. Haligute anrebpandeckoe 10MOJIHEHHE A3 MaTPUIBI A = < 8 -5 4 )

1 1 -1
a. -5
b. 13
c. 3
d 5
18. Jlanbl MaTpuLbl A = (_3 (1) g) uB= (_41 i _01) Haiigure 4A-B

2
Ciz 5 %)
> (% o 3)

- (55 79)

¢ (59

19. BeiOepute HEBEPHOE YTBEPXKAECHUE:
a. Ilpu TpaHCIOHMPOBAHUM 3HAYEHUE ONPEJECIIUTEINS MATPUILIBI HE MEHSETCS
b. Omnpenenurens eAMHUYHON MaTPULBl PABEH €IUHULIbI
c. OnpenenuTens MaTPUILbI C ABYMS paBHBIMU CTPOKaMH (CTOJIOIAaMuU) He
paBeH HYJIIO0
d. OmnpenenuTens MaTPHIBL, COASPKAIIUI HYJIEBYIO TPOKY (CTOI0€M), paBeH
HYJIIO
20. BriGepute BepHOE yTBEPKACHUE:
a. Ecnu nomeHsTh MecTaMu JiBe CTPOKH (CTOI01@) MAaTPULIbl, TO OIPEIEIUTh
MaTpHIIbl HE TIOMEHSET 3HAK
b. Jlist MaTpuIel IEPBOro NOpsAKa 3HAUCHHE ONPEIEIUTENs PABHO
3HA4YEHUIO HJIEMEHTAa 3TOM MaTpUIlbI
c. Omnpenenurenb MaTpUIIbl PABEH CYMME 3JIEMEHTOB CTPOKH ONPEEIUTENS
Ha UX alnredpandeckue J0MOJTHEHUS
d. Omnpenenurens MaTPULIBI PABEH CyMME IPOU3BEICHUH 3JIEMEHTOB CTPOKH
OIIpEAETIUTEIIS HA UX MUHOPBI

2 0
21. Haiigute npousBeneHue MaTpui A = (_12 (1) _3 4) uB= <—2 4 )
1 -1
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a. (j; —50)
b (5, %)
2 0 3
(—4 4 —4)

d. JaHHas OIicpalus HC BBIIIOJIHUMA

(1 3 o
1 ) u marpuna B = (2 B 6)' Haiinure
npousBenaeHue matpuiy AB u BA

a. AB=() “Dua-(>, 719

22. Janbl MaTpuibl A = (g

2 —6 ~3 8

b AB=BA= () %)

c. AB=BA=(7 ?)

a. aB=(y, “Juma=(> )

23. Haiinute 06paTHyIO MaTpUIly K MaTpuie A = (42; _2)

0
C (0 0

L
¢ 1=(025 8355)
d 12(025 —025)

y—3z=28
24. Pewmute cucremy ypaBHeHuil MmetonoMm Kpamepa {—2x + 2y + 2z = 10

4x —6y+4z =2
a. x=65y=79,z=-19

b. x=316,y=260,z=76
c. x=79,y=65,2z=19
d. Pemenus "Her

25. Kakoit pazmepHoctu Oyaer marpuna C = A-B', ecn Marpuna Az yz=

2 0 -1
(5 7 2),aManuuaB2X3=(2 1 7)

> 1 0 -4 0 1
a. C3x3

b. Csx»

c. Cuxz

d

. JaHHad orncpanuvs HEC BBIIIOJIHUMA, PASMCPHOCTH OIIPECACIIUTDL HCIIb3A

26. OnpenenuTe CKOPOCTh TeJa, ABUKYILIETOCS MO 3aKOoHY S(t) = t*+2 B MOMEHT BpEMEHH t
=10.

a) 22 6) 12 B) 20

27. Ilycth myTh S, NMPOWACHHBIA MAJAIONIUM TEJIOM IMPU HAYAIBHOW CKOPOCTH Vo = SM/C

onpenensiercs Gopmynoit S = vyt + 1/2gt2 (g=10 M/Cz). Brruncinre cKOpocTh T€Ia B MOMEHT t =
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Sc.
a) 60 m/c 0) 65 m/c B) 55 M/c

28. Hana ¢yHKIuA y = X 3 _ 27x + 1. Haiigure paccTosiHue Mexay a0CuuccamMu TOYEK
rpaduka 3Toil pyHKIMH, KacaTeIbHbIE B KOTOPBIX MapaljiebHbl NpsMOil y = 3.

a)l 6)0 B) 3

29. Tlog kakuM YIJIOM K TIOJIOKUTEIBHOMY HANpaBICHUIO OCH a0CHHCC HaKJIOHEHa
. N . 5 .3
KacaTesbHasl, IpoBeAEHHAs B JII000H Touke KpuBol y = —2x™ — X~ —4x + 1000?

a) OCTpBIM 0) TynbIM B) napasuienbHa ocu Ox

30.Yr10Boit KO3(hHUIEEHT KacaTeIbHOMH, TPOBEAEHHOM K rpaduky dyHKmE f(x) = X + X —
X —7 B TOYKE C OTpHUIATENbHOM abcuuccon Xo, paBeH 0. Haitnure xo.

a)—6 0)—1 B)—3

31. Jlana dynxuus f(x) = 0,1x*- 1. Haiigure abcruccy TOYKH, B KOTOPOH KacaTelbHAS K
rpaduky QpyHKIEH HAKIOHEeHa K ocH OX 1o yriaom 45°.

a)5 6)-5 B) 10

32. Yro Ha3bIBAE€TCA MHTETPUPOBAHUEM:!

orepanus HaXx0XKJIeHUsI UHTErpaa;

npeoOpa3oBaHUE BHIPAXKEHUS C MHTETrpajlaMH;

orepanusi HaXx0>KJIeHUs! IPOU3BOIHOM;

npezen npupamieHns QyHKIUN K IPUPALIEHUIo e€ apryMeHTa

el e

33. Yro siBisieTCS CErMEHTOM MHTETPUPOBAHUS?

KpYroBast 00JIacTb, TIe HHTETpajl CyLIECTBYET;

IPOMEXYTOK, Ha KOTOPOM HEOOXOIMMO MPOUHTETPUPOBATH (PYHKIIHUIO;
KOPHH CYIIECTBOBaHMS OABIHTETPAJIbHOMN QyHKIINH;
HOJBIHTETpaTbHAS ()YHKIIHS

el e

34. lo npumenenus ¢popmyisl HetoToHa - JleliOHMIIa NpUMEHSIN JAHHBII METOJ|, B JaHHBIN
MOMEHT OH HE UCIIOJIb3YETCs, HO SIBJISIETCS] OCHOBHBIM:
1. Meron cBeleHUs K TaOJIMYHBIM MHTETpallaM;
2. MeTOoJ OIpeJeNeHHs HHTerpaja, T.e. Iepexo K Npeieny HHTErpaIbHbIX CyMM;
3. Meroj reoMeTpUuYecKUX NpeoOpa3oBaHuUll;
4. wmeroa Jupuxie.

35. C nmomouibto, Kakoil (opMmysbl, B OCHOBHOM, DPEUIAIOTCA 3aJaHUs 10 HaXO0XJCHHIO
OIpeIeIEHHOr0 UHTErpasa:
1. ¢dopmynsl Pumana;
2. ¢opmynsl Komy;
3. ucnonb3ys GpopMysisl IpeoOpa3oBaHUs UHTETpaa
4. ¢opmynsl HetoToHa - Jleiibuuna.

36. UeMy paBeH HeolpeaeaeHHbld uuTerpai ot 0?
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1
2.
3. x;
4. const C.

37. Korpa mpuMeHsieTcs METO HHTETPUPOBAHUS HEONPEIEICHHBIX HHTErPAJIOB 1O YacTsM?
1. xorga QpyHKUMS UMeeT KBaIpaTHbII KOPEHB;
2. He IpUMEHSETCS JaHHBII METO] HUT/IC,
3. Korja MOABIHTETPAITBHOE BBIPAXKEHUE COJEPKUT MHOKUTEH QyHKIUK In(x);
arccos(x); arcsin(x) ;
4. ¢dynkus runepOoMUecKas.

38.C  momompl0  Kakoil ~ yHUBEpPCAJIbHOM  MOJCTAHOBKOW  palMOHATU3UPYETCS
TPUTOHOMETpUYECKast (PYHKIUS:

X
1. t=tg—;
£

2. t=sin2x;
3. t=1gx;

4. t=cos£.
2

39. Uemy paBeH HeonpeaeaeHHbIH nHTerpai ot 1?7
1. x+C;
2. 0;

3. 1+C;

4. const C.

40. Yemy paBeH HEONPEICICHHBII HHTETPAI sin X 2

1. —cos(x)+C;
2. cos(x)+C;
3. tg(x)+C;

4. arcsin(x)+ C.

41. Jlns yero UCHOJb3YIOT METO/] 3aMEHbI IEpEeMEHHOMN (METO/] MOACTaHOBKH ) MHTErpana’?
1. cBecTu UCXOAHBIN MHTErpaJ K O0JI€e MPOCTOMY C IIOMOILBIO MEpexoa OT CTapon
IIEpPEeMEHHOI UHTErpUPOBaHUs K HOBOM IepeMEeHHOM;
2. mpocTo HEOOXOAMMO BBINOJIHUTH KaKue-HUOY b IpeoOpa3oBaHus;
3. IS yCIIOKHEHMS OJIBIHTErpajibHON (DYHKIIMHU;
4. 11 TOro, 4ToOBl IOTOM MOKHO OBLIO ObI HCIOIB30BaTh MeTOA PrMaHa.

4 Cucrema oueHuBanus komiviekta @®OC Tekylero KOHTPoOJsi U MPOMeEKYTOYHOM
arrecTaunu

[Tpu oLleHMBaHUU MPAKTHYECKON paboThl U (HOPM MPOMEKYTOUHON aTTECTAIIMH CTYACHTA
YUHUTBIBACTCS CIIEAYIOIEE:

- KQueCTBO BBIMIOJIHEHUS TPAKTUYECKON 4acTU pabOTHI.

Kasxxnprit Bug paboThl OLIEHUBAETCS 110 MATH OATBHOM IIKAJIE.

«5» (0TIMYHO) — 3a IIYOOKOE U MOJHOE OBJAJCHHUE COAepKaHHEeM yueOHOro MaTtepuana,
B KOTOPOM OOy4YaroIIMiicsi CBOOOJHO M YBEPEHHO OPHEHTHPYETCS; 3a YMEHHE MPAKTHUYECKU
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IPUMEHSTh TEOPETUUECKHUE 3HAHMSI, BBICKA3bIBaTh U OOOCHOBBIBATh CBOU CykAeHUs. OLeHKa «5»

(0TNIMYHO) IpearoaaraeT rpaMOTHOE U JIOTHYHOE U3JIOKEHHUE OTBETA.

«4» (xopowo) — eciau OOy4aroLMiicsi MOJIHO OCBOMJ Y4eOHBbIM Marepuall, Biaaeer
HaY4YHO-NIOHATUHHBIM amnaparoM, OPHUEHTHUPYETCS B M3YyYEHHOM Marepuane, OCO3HAaHHO
IPUMEHSIET TEOPETUUYECKUE 3HAHUS HA MPAKTUKE, TPAMOTHO M3JIaraeT OTBET, HO COAEpKAHUE U
(dopma oTBETa UMEIOT OT/ENIbHbIE HETOUHOCTH.

«3» (YAOBIETBOPUTENIBHO) — €CJIM O0yJarouiuiicss 0OHapyXUBAaeT 3HAHUE M NOHMMAaHUE
OCHOBHBIX TOJIOXKEHUH yuyeOHOro MaTepualla, HO M3JaraeT €ro HEroJHO, HEelocCleA0BaTeNbHO,
JIOTIYCKaeT HETOYHOCTH, B NPUMEHEHMHM TEOPETUUYECKUX 3HAHUN INpPU OTBETE Ha IPAKTUKO-
OpPUEHTHPOBAHHBIE BOIIPOCHI; HE YMEET J10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXIECHUS.

«2»  (HEyIOBIETBOPUTEIBHO) — €cld OOydYaloIIMiiCI HUMEET pPa3pO3HEHHBIE,
OeccucTeMHbIe 3HaHUS, JONYCKAaeT OMIMOKM B ONpeleNeHUM 0a30BbIX MOHATHUH, HCKaXaeT UX
CMBICJI; HE MOXKET ITPAKTUUYECKH PUMEHATh TEOPETUUECKUE 3HAHUS.

Kpurepun oneHuBaHNs NPAKTHYECKUX padoT.

ITpakTryeckas paboTa OLlEHUBAETCS MAKCUMAaJIbHO OLEHKOH «5» (OTJIMYHO).

Kaxnoe 3amanne oleHUBaeTCs MaKCUMAIIBHO OIIEHKOU «5» (OTIMYHO).

ITo pe3ynbraTramM OLIEHUBAaHUA BCEX 3aJaHUN OLICHKA COOTBETCTBYET CPEIAHEM.

Kpurepuu onieHuBaHus penieHUN 3a1ay.

«5» (OTIMYHO) — COCTABJIEH MPABUIIBHBIN QJITOPUTM pELICHHs 3aJadyH, B JIOTHYECKOM
paccyXJ1eHHUHU, B BbIOOpE HOPMATHUBHBIX UCTOYHUKOB U PEILIEHUHU HET OIIMOOK, IIOJyYyeH BEPHBIN
OTBET, 3a/1a4a PelIeHa PallMOHATIbHBIM CIIOCOOOM.

«4» (Xopomo) — COCTaBJE€H NpPaBWIbHBI aNrOPUTM pELICHUS 3aJayd, B JOIMYECKOM
pacCy)KJeHUM U PpEIIEHUH HET CYIIECTBEHHbIX OIIMOOK; MPaBWIbHO CJieJlaH  BBIOOD
HOPMAaTUBHBIX MCTOYHUKOB; €CThb OOBSCHEHHUE PEILEHUs, HO 3a/laya pellleHa HepaloHaIbHbIM
Croco0OM WM JONYIIEHO He OoJiee IBYX HECYIIECTBEHHbBIX OIIMOOK, 0JIy4eH BEpHBIH OTBET.

«3» (yIOBIETBOPUTEIIbHO) — 3a/JaHHE BBHIMIOJHEHO, B JIOTHYECKOM pPACCYXKJIEHUU HET
CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHbl CYLIECTBEHHBbIE OLIMOKM B BBIOOpE HOPMATHBHBIX
MCTOYHUKOB; 3aJ]auya pPellieHa He MTOJIHOCThIO WIIM B OOLIEM BHJIE.

«2» (HeylOBJIETBOPUTEIBHO) — 33/1a4a PelIeHa HeIPAaBUIbHO.

Kpurepun oueHuBaHMsI CAMOCTOSATEIbHBIX Pa0doOT.

Kpurepuu onieHuBaHus penieHuN 3a1a4.

«5» (OTIIMYHO) — COCTABJICH MPABUJIBHBIA AITOPUTM DPELICHHUS 3aJauyd, B JIOTHYECKOM
paccyXJ1eHHUH, B BbIOOpE HOPMATHUBHBIX UCTOYHUKOB U PEILIEHUU HET OIIMOOK, IIOJyYyeH BEPHBIN
OTBET, 33aJ]a4a pelleHa palliOHAIBHBIM CIIOCOOOM.

«4» (X0opomo) — COCTaBJEH NPAaBWIbHBII aIrOPUTM pELICHUS 3aJayd, B JOIMYECKOM
pacCyXJeHHUM M pEIIeHWH HEeT CYHIECTBEHHBIX OIIMOOK; MpaBWIBHO CJElaH BHIOOD
HOPMAaTUBHBIX MCTOYHUKOB; €CThb OOBSCHEHHUE PEILEHUs, HO 3a/aya pellieHa HepaloHaIbHbIM
Croco60M MM JIOTYILEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK, MOJIy4eH BEPHbIN OTBET.

«3» (yIOBIETBOPUTEIBHO) — 3a/JaHHE BBHIMIOJHEHO, B JIOTHYECKOM pPACCYKJIEHUU HET
CYLIECTBEHHBIX OLIMOOK, HO [OMYIIEHbI CYIIECTBEHHBbIE OIIMOKM B BHIOOpPE HOPMAaTHMBHBIX
MCTOYHUKOB; 3aJ]auya pPellieHa He MTOJIHOCThIO WIIM B OOLIEM BHJIE.

«2» (HEeyIOBJIETBOPUTEIBHO) — 3a/1a4a pelIeHa HEMPAaBUIbHO.

Kpurepun oneHuBaHMsi KOHTPOJbHBIX PadoT.
«5» (otmnuno) — pemero §1-100% 3amanuid.
«4» (xopomio) — pemeHo 61 — 80% 3aganuii.
«3» (y1OBIETBOPUTENBHO) — pemieHo 41 — 60% 3ananuii.
«2» (HEeyIOBIETBOPUTENLHO) — pemieHo Menee 40% 3amanui.

Kpurtepuu oneHHBaHus YK3aMEHALHOHHOI'0 TECTA.
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«5» (otmnuno) — pemero §1-100% 3amanuid.

«4» (xopomio) — pemreHo 61 — 80% 3aganuii.

«3» (y1OBIETBOPUTENBHO) — peieHo 41 — 60% 3ananuii.
«2» (HEeyIOBIETBOPUTENLHO) — perieHo Menee 40% 3amanui.
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