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N

COJEP)KAHUE

OBIIASI XAPAKTEPUCTHUKA PABOYEIl MPOTPAMMBI
YYEBHO! JUCLHUTNIAHBI

CTPYKTYPA M COAEP)KAHUE YYEBHOI JUCIATLTAHBI
YCJIOBUSI PEAJIM3ALIUU YUYEBHOM JUCHUILIMHBI

KOHTPOJIb W OHEHKA PE3YJIbTATOB OCBOEHM
YYEBHOU JTUCHUIIJIMHBI



1. OBIIAA XAPAKTEPUCTUKA PABOYEH TIIPOTPAMMBI YUYEBHOM
JTACHOUILINHBI «EH.01. SJIEMEHTHI BRICIHE MATEMATHKHW»

1.1. MecTo AUCHUIUIMHBI B CTPYKType OCHOBHOI mnpodeccuoHaJIbHOM
0o0pa3oBaTeJIbHOI MPOrPaAMMBbI
VYyeOHast quCHUIUIMHA «DJEMEHTHI BBICHICH MaTeMaTUKW TMPUHAMIEKUT K

MaTeMaTH4YeCKOMY U 00111emMy ectecTBeHHOHayuyHoMy 1ukiy (EH.00).

1.2. I.Ie.m; ! IVIAHUPYEMBIE PE3YJAbTATbl OCBOCHUA NUCIHUILJIMHDBI:

Kon YmeHus 3Hanusa
MK,
OK 1, BeimonHsaTh oneparuy Hag MaTpuiiaMd 1 | OCHOBBI ~ MaTeMaTHYECKOrO  aHalu3a,
OK 5, pelIaTh CUCTEMbI TMHEWHBIX YPaBHCHUI TUHEWHON anreOphl W aHAIWTHYECKOH
reOMETpHU
Pemate 3amaumn, UCIONB3YSl ypaBHEHUS
MPSIMBIX U KPUBBIX BTOPOTO Mopsijika Ha |  OCHOBBI ¢ hepeHIInaTbHOTO "
TJIOCKOCTH HMHTETPAILHOTO UCYHCIICHHS
[TpumeHsTH MeTobl | OCHOBBI TEOPHH KOMITICKCHBIX YHCEI
¢ HepeHINATBHOTO W WHTETPAIbHOTO
HUCYHCIICHUA
Pemats mud epeHraTbHbIC
ypaBHEHUS

Ilonp3oBaThCs IIOHATHAMUA TCOpHUHU
KOMIIIICKCHBIX YHCCII

B pe3yabtare ocBoeHusi padodeil mporpaMMbl 00Y4YAIONIMICHA J0JIKEH JHOCTHYb
CJIeAYIOIUX JUYHOCTHBIX Pe3yJIbTATOB:

JIP 1 Oco3Haromwmii ce0s rpakIaHMHOM U 3allIUTHUKOM BEJIMKOM CTpPaHBI.

JIP 2 [IposBnsAOIIMNA AKTUBHYI0 TPAXKIAHCKYIO IO3ULUI0, JAEMOHCTPUPYIOLIUI
MIPUBEP)KEHHOCTh  NPUHLHUIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, HKOHOMHUYECKHU
AKTUBHBIM U yYaCTBYIOIIHMH B CTYJEHYECKOM M TEPPUTOPUATHLHOM CAMOYIIPABICHUH, B TOM YHCIIE
Ha YCJIOBUAX J0OpPOBOJBYECTBA, MPOJYKTUBHO B3aMMOICHCTBYIOIIMH M Y4YacTBYIOIIUHA B
JIeATEeIbHOCTH OOIIECTBEHHBIX OpraHU3aIui.

JIP 3 Colmroaronuii HOpMbI MPABOMOPSIIKA, CIASAYIOIMMA HUeanaM IPakIaHCKOTO
obmiectBa, obecrieueHusi Oe30mMacHOCTH, TpaB U CcBOOOA rpaxkiaan Poccuu. JlosubHBIN K
YCTaHOBKAM M TPOSIBICHUSM MpEJICTaBUTENEeH CYyOKYyIbTYp, OTIMYAIOIMIMNA KX OT TPYII C
JECTPYKTUBHBIM W JICBUAHTHBIM  TOBeACHUEM. JIEMOHCTpUPYIOUIUN  HENpUSATHE U
MPEeAYNPEKAAIOIINI COLIMATIBHO OMACHOE MOBEICHUE OKPYIKAIOIIMX.

JIP 4 [IposiBnsromMiA W JNEMOHCTPUPYIOIIMM  yBaKCHHME K JIIOASIM  TPYyZa,
OCO3HAIOIIUHI IIEHHOCTh COOCTBEHHOTO Tpyaa. CTpeMsiuiics K GOpMUPOBAHUIO B CETEBOM cpelie
JUYHOCTHO U MPOPECCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIENIA».

JIP 5 JIeMOHCTpUPYIOIIMIT TTPUBEPKEHHOCTh K POJHOM KYJIbTYpE, UCTOPUUYECKOU
naMsaTH Ha OCHOBE JII00BU K PosinHe, poiHOMY Hapoly, Majoi poArHE, TPUHATHIO TPATUITMOHHBIX
LIEHHOCTEN MHOTOHAIIMOHAJIBHOTO Hapoaa Poccun.

JIP 6 [IposBnsromMil yBa)X€HUE K JIIOJAAM CTapUIErO MOKOJEHUS M TOTOBHOCThH K
YYacTHIO B COLMAIIBHON MOAAEPKKE U BOJOHTEPCKUX JBUKECHHUSIX.
JP 7 Oco3HaMM MPUOPUTETHYIO IEHHOCTh JIMYHOCTH YEJIOBEKA; YBAKAIOIIMI

CO6CTB€HHYIO U YYXYHO YHUKAJIIBHOCTb B PA3JIMYHBIX CHUTyallHAX, BO BCCX (1)0pMaX 1 BUJax
ACATCIIBHOCTH.



JIP 8 [IposiBnsromMid W IEMOHCTPUPYIOIUMM  yBaXXE€HUE K IIPEACTABUTEIISAM
Pa3IMYHBIX ATHOKYJIBTYPHBIX, COIIMATIbHBIX, KOHPECCUOHANBHBIX U UHBIX Tpymi. ConpuyacTHBIN
K COXPaHEHMIO, MNPEYMHOXEHUI0O W TPAHCIALMHU KYyJIbTYPHBIX TpPAaJWLUUA U LEHHOCTEH
MHOT'OHaIIHOHAJILHOTO POCCUHUCKOTO TOCYIapCTBA.

JIP 9 Cobmnromaronyii ¥ mponaraHJupyOIUi MpaBuUia 340pOBOro M 6€30IMacHOTO
o0pas3a )XKM3HH, CIIOPTa; MPeayIpexAA0MUN T1M00 MPEeo10JIeBAIOIINNA 3aBUCUMOCTH OT aJIKOTOJIs,
Tabaka, MCUXOAKTHBHBIX BELIECTB, a3apTHBIX UTp U T.A. COXpaHSAIOUIMHA IMCHXOJIOTMYECKYIO
YCTOMYMBOCTh B CHTYaTUBHO CJIOKHBIX WJIM CTPEMUTEIBHO MEHSFOIIUXCSI CUTYalHsIX.

JIP 10 3a00TAMMNACS O 3allUTe OKPYXalolled Cpeabl, COOCTBEHHOW W UyKOH
0€30MacHOCTH, B TOM YHCIIe TU(PPOBOIA.

JIP 11 [MposiBrsromuii  yBaKeHHE K JCTETUYECKUM [EHHOCTSAM, OOJadaroIIHii
OCHOBAaMH 3CTETHYECKOU KYJIBTYPBI.

JIP 12 [IpuHuMaromMii ceMeiHble LIEHHOCTH, TOTOBBIM K CO3JaHUI0 CEMbU H
BOCIIUTAHUIO JE€TEH; NIEMOHCTPUPYIOIIHNI HEMPUATHE HACWINS B CEMBE, YX0/1a OT POJAUTEIBCKON
OTBETCTBEHHOCTH, OTKa3a OT OTHOUICHUH CO CBOUMH JIETbMU U UX (PMHAHCOBOTO CO/EPIKAHMUSL.

JIP 13 JemoncTpupytonuii ymerue 3(h()EeKTHBHO B3aMMOJICHCTBOBATh B KOMaHJIE,
BECTH JIMAJIOT, B TOM YHCJIE C UCIIOJIb30BAHUEM CPEJCTB KOMMYHUKALIUN

JIP 14 JleMOHCTpUpYIONTMH HABBIKM aHAM3a W WHTEPHpETanuu WHOpMAIuu H3
Pa3IUYHBIX UCTOUHUKOB C YYETOM HOPMATHUBHO-IIPABOBBIX HOPM

JIP 15 JleMOHCTpUpYIONTUI TOTOBHOCTD U CTIOCOOHOCTH K 00pa30BaHMIO, B TOM UHCIIE
camM000pa30BaHUIO, Ha MPOTSKEHUU BCEH JKU3HU; CO3HATEIHHOE OTHOILICHHE K HETPEPHIBHOMY
00pa30BaHMIO KaK YCJIOBHUIO YCIEIIHON MpodeccrnoHaNbHOM U 001IeCTBEHHON ACSITENbHOCTH.

2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JTUCITATIINHBI
2.1. O0bem yueOHOI JUCHMILUIMHBI U BHAbI Y4eOHOH padoThl

Bun yueoHoii padoThl Odnem B
yacax

O0Bbem 00pa3oBaTeIbHOI POrPaMMBbI 96

B TOM YHCIIE:

TEOpEeTHIECKOe 00yUeHUE 48

MPaKTUYECKUE 3aHATHUS 32

Koncynomayuu 4

IIpomexxyTouHasi arrectauusi B gopme IK3aMeHa 12




2.2. TeMaTH4YeCKHIi IUIAH H COAEPKAHNE YUeOHOM TUCHMILTHHBI «EH.01. 2JIEMEHTHI BLICIIEN MATEMATUKN»

Koabl koMneTeHIui,

B Tom unciie npakTHYECKUX 3aHATHH M J1a00PaTOPHBIX padoT

Oomne ¢popmupoBanmnio
HaumenoBaHue Copep:xxanue yueOHOro MaTepuasa u popMbl OpraHu3anuu JesTeJbHOCTH B KOTOPBIX
pa3aesioB U TeM o0yyarmmxcs
yacax | crmocoOCTBYeT dJIeMEeHT
NPOrpamMMmbl

Tema 1. Ocnossl | Conep:kaHue y4eOHOI0 MaTepuaJia OK 1,
TEOpUHU 1. Onmnpenenenue KoMmIuieKCHOro uucia. @OOpmbl 3alMUCh  KOMIUIEKCHBIX  YHCET. 5 OK 5,
KOMIUIEKCHBIX ['eomeTpuyeckoe n300pakeHNE KOMIUIEKCHBIX YHCET.
qHcell
Tema 2. Teopusa | Conep:kanue y4eOHOTr0 MaTepuaJa OK 1,
peIesioB 1.Yucnossie nocienoBarenbHocTH. [Ipenen ¢pynkimu. CBoiicTBa MpeieoB OK 5,

2. 3ameuaTenbHbIE NPEEIIbl, PACKPBITUE HEOIPEAEICHHOCTEN 4

3. OTHOCTOPOHHUE TPEIEITbI, KIIaCCH(PUKAIMS TOYEK pa3phiBa

B ToM Yuc/ie MPaKTHYECKUX 3aHITHI H JIa0OPaTOPHBIX padoT

1. Teopus npenenon
Tema 3. | Conep:xaHue yueOHOro MaTepuaJia OK 1,
Jubdepenimansa | 1.0npeeneHne IPOH3BOTHOM OK'5,
oe ucuncienue | 2. [fponsBognsle u quddepeHmansl BEICIINX MOPSIIKOB 6
(yskumn  omHOH | 3, IMonnoe uccnenosanue Gpynkuuu. Iloctpoenue rpadukoB
JICHCTBUTEIIBHOU B ToM 4nciIe NpaKTHYECKUX 3aHATHI H J1a0OopaTOpHBIX padoT
TepeMEHHOM JuddepenunanbHoe ucurciaeHne GyHKIMHU OJHOM 1eHCTBUTENbHON IepeMEHHOM
Tema 4. | Conep:xanue y4eOHOro MaTepuaJa OK 1,
MHTerpanbHoe 1. HeonpeneneHHBIN 1 ONIPEACIICHHBIN HHTETPajl U €r0 CBOMCTBA OK'5,
UCHHCTICHAC . | 2. HecobcTBeHHBIE HHTErpaNIbl C 0ECKOHEYHBIMU MpeeiaMy MHTETPHUPOBAHUS 6
(1)va KUMH— ORHOM '3 "B ypcnenne OTIpeJIeNIEHHBIX UHTETpasioB. [I[puMeHeHne onpeieIeHHbIX HHTErPaioB
JeCTBUTENLHON
TIepeMEHHOI B ToM 4Hc/Ie IPAKTHYECKUX 3aHATHI U J1a00paTOPHBIX padoT

WuTerpanbHoe ucuncienne GyHKIUU OJHOM IeHCTBUTENbHOM epeMeHHON
Tema 5. | Conep:xxanue yueOHOIr0o MaTepHaJia OK 1,
Huddepenunansy | 1. [Ipenen v HEMPEPBHIBHOCTD (DYHKIIUH HECKOJIBKUX MEPEMEHHBIX OK 5,
o¢ ucuucienue | 2. Yacraele npoussoanbie. AuddepeHmmupyeMocTs GYHKINN HECKOJIBKHX MEPEMEHHBIX 8
ynkumn 3. Ilpon3BogHbBIE BHICIINX MOPSAKOB U MU (HepeHIInaIbl BEICIINX HOPSIIKOB
HECKOJIBKUX




JIEUCTBUTEIbHBIX JuddepennmanbHoe ncurcaeHue PyHKIIMA HECKOIBKUX NEHCTBUTENBHBIX TIEPEMEHHBIX
NePEeMEHHBIX
Tema 6. | Conep:xanne y4eO0HOro MaTepuaja OK 1,
NurterpansHoe 1. JIBoitHBIC MHTETPAJIBI M X CBOKCTBA OK 5,
MCYHCIICHHE 2. IToBTOpHBIEC MHTETPAITBI
(GyHKLIUT 3. [IpuioxeHne TBOWHBIX HHTETPAJIOB
HCCKOJIbKUX B TOoM uMc/Ie NIpaKTHYECKUX 3aHATHI U J1A00PATOPHBIX padoT
JENCTBUTENBHBIX WuTerpanbHoe ucuncienne GyHKIUU HECKOIBKHUX ACHCTBUTEIbHBIX MEPEMEHHBIX
NepPeMEHHBIX
Tema 7. Teopusa | Conep:kaHue y4eOHOI0 MaTepHuaJa OK 1,
pAIoB 1. Onpenenenne unciaoBoro psna. CBoiicTBa psJioB OK 5,
2. OYHKIMOHAJIBHBIE MOCIEI0BATEILHOCTH U PSIIbI
3. MccnemoBanue CXOIMMOCTH PSIOB
B Tom unciie npakTHYECKUX 3AHATHH M J1a00PaATOPHBIX PpadoT
Teopus psaoB
Tema 8. | Coaep:xanue yueOHOT0 MaTepuaJia OK 1,
OOBIKHOBEHHBIE 1. Obuee u yactHoe pemeHue quddepeHINaTbHBIX YpaBHEHU N OK 5,
anpdepenmansy | 2, JluddepeHnuansHpe ypaBHEHUS 2-TO TIOPSIKA
BI€ YpaBHEHUSA 3. Pemenne quddepeHnnanbHpIX YpaBHEHUH 2-T0 MOPsAKa
B TOoM ymc/Ie NPaKTHYECKUX 3aHATHI M JIA00PATOPHBIX PadoT
CamocrosiTesibHasA padoTa 00y4aromuxcs
OObIKHOBEHHBIE U] hepeHITnaATbHBIC YPABHEHUS
Tema 9. Marpuiniel | Conepxxanue y4eOHOr0 MaTepuajia OK 1,
U ONPEEIUTENN 1. ITonatue Matpuirsl OK’5,
2. JleiicTBHS HAJl MAaTPUIIAMHU
3. Onpenenutenb MATPHUILBI
4. O06paTtHas MaTpuIia. Panr Matpuiibl
B Tom unciie npakTHYECKUX 3AHATHH U J1a00PaATOPHBIX PadoT
MaTtpuiibl U OnpeneauTenn
Tema 10. Cuctemsl | Conep:kanue yuedOHOr0 MaTepuajia OK 1,
JIMHEVHBIX 1. OCHOBHBbIE MOHSATHUS CUCTEMBI JINHEHHBIX YpaBHEHUI OK 5,
ypaBHEHUH 2. IlpaBuiio penreHus MPOU3BOJIBHON CUCTEMBI JJMHEHHBIX YPaBHEHHH

3. Pemienne cucteMbl JMHEHHBIX ypaBHEHHH MeTogoM ["aycca

B TOM unc/ie NpaKTHYeCKUX 3aHSATHI M JJAa00PATOPHBIX PadoT




Cucrembl TMHEHHBIX YpaBHEHUI

Tema 11. Bekrops! | Conep:kaHue y4eOHOI0 MaTepuaJia OK 1,
u nericteud ¢ HUMH | 1. Onpenenenne BekTopa. Onepanuu HajJl BEKTOpPAMU, HX CBOMCTBA OK 5,

2. Beruncnenne ckajlspHOr0, CMEIIAHHOTO, BEKTOPHOTO MPOU3BEACHHSI BEKTOPOB 6

3. IlpuioskeHusi CKJIIPHOTO, CMEIIAHHOTO, BEKTOPHOTO MPOU3BEICHHS BEKTOPOB

B ToM 4nciIe NpaKTHYECKUX 3aHATHI H J1a0OpaTOpPHBIX padoT

BekTopsbl 1 A€CTBUS ¢ HUMU
Tema 12. | Conep:xaHune y4eOHOro MaTepHaJa OK 1,
AHanuTtudeckas 1. YpaBHeHue npsiMOil Ha TNTIOCKOCTH OK 5,
reoMeTpus Ha | 2. Yroa Mexy npsiMbIMH. PaccTosiHue OT TOYKH J10 MPSIMOM
TJIIOCKOCTH 3. JIuHUM BTOPOTO MOPSAKA HA TUIOCKOCTH 8

4. YpaBHeHHE OKPYKHOCTH, DJUIMIICA, TUIIEPOOIIBI M apadosibl Ha MIIOCKOCTH

B ToM 4nciie NpaKTHYeCKUX 3aHATHI U J1a0OopaTOpPHBIX padoT

AHanuTuyeckas reOMETpHUsl Ha INIOCKOCTH
Hroro Bo B3auMo/1elicTBHM C penoaBaTeieM 80
KoncyabTanus 4
I[IpomexyTouHas arrectanus B gopMe 3K3aMeHA 12
Bcero: 96




3. YCJIOBHUSA PEAJIM3AIIMMA ITPOI'PAMMBI YYEBHOW JUCHUILINHBI

EH.01. DJJIEMEHTBI BBICIIEN MATEMATHUKHA

3.1. lna peanu3anuu MporpaMMbl y4eOHOW AUCHUIUIHHBI MPEAYCMOTPEHBI CIEAYIONINe
CIIEI[AANIBHEIE TIOMEIEHHUS

Kabuner «MareMaTu4ecKux JUCHUIUIMH», OCHAIICHHBIH  00OpyJOBaHHEM W
TEXHUYCCKUMH CPEACTBAMU OO0YUEHUS:

— KOMIIBIOTEP C TUIICH3MOHHBIM MPOTrpaMMHBIM obOec-TieueHrneM- 1 mr.,

— MyJbTUMEINA-TIPOCKTOp- | mT.,

JleMOHCTpalMOHHBIE MaTePUANTBI TIO JUCIIUILTHHE:

— credg — 1 wr.,

— miakat — 4 mrT.,

— Tabnmna — 2 mr.,

— TOPTPETHl MAaTEMATHUKOB — 3 IIT.

3.2. UudopmanuoHHoe odecnevyeHne peajin3alnu MporpaMmmbl

3.2.1. IleuaTHble U3AaHUA

1. T'onuapenko, B.M. Dnements! Beicuiel MatemMaTtuku : yueOHUK / ['oHuapenko B.M.,
Jlunaruna JI.B., PeimoB A.A. — Mocksa : KuoPyc, 2020. — 363 ¢. — (CIIO). — ISBN 978-5-
406-01472-1. — URL.: https://book.ru/book/935921 (nara obpamenus: 06.11.2020). — Tekcer :
AJIEKTPOHHBIN.

2. bammakoB, M.1. Maremaruka : yueObnuk / bammakos M.M. — Mocksa : KnoPyc,
2019. — 394 c. — ISBN 978-5-406-06554-9. — URL: https://book.ru/book/929528 (mata
obpamenusi: 24.02.2021). — TekcT : 3JIeKTPOHHBIH.

3. I'myxoBa, O. KO. COopHUK 3amaHUi TIO dJIEMEHTaM BBICIICH MaTeMaTHKH : y4eOHOe
nocob6ue / O. 1. I'myxoBa. — Kemeposo : KemI'V, 2012. — 150 c. — TekcT : 31eKTpOHHBIH //
Jlansb : snexTpoHHO-0MOMM oTeuHas cuctema. — URL: https://e.lanbook.com/book/44322 (nata
obpamienusi: 24.02.2021). — TekcT : JIeKTPOHHBIH.



3. KOHTPOJIb U OIIEHKA PE3Y/JIbTATOB OCBOEHHA YYEFHOH

JAHCIHHIT/TUHBI

«EH.01. 2JIEMEHTbI BbICIIEH MATEMATHKH»

Pezynvmamut 00yuenun

Kpumepuu OUEHKU

Dopmul u
Memoobl OUEeHKU

Ilepeuens 3HaHUU,
0ceauBaemMvlx 8 pamKax
OUCYUNTUHDBL.

e OCHOBBI MaTEMaTHYECKOTO

aHanu3a, JUHEHHON anreOpsl U
AHAJIUTUYECKONU F€OMETPUU

e OcCHOBBI
nuddepeHITHaTEHOTO u
WHTETPALHOTO NCYHCIICHHS

o (OCHOBHI TCOpUHN
KOMIIJICKCHBIX YHCCII
Ilepeuens YMeHU,

0Cc8aUBACMbIX 8 PAMKAX
OUCYUNTIUHDL.

e BrImonHATe omepanyu HaJ
MaTpULIAMHU U pelaTh CUCTEMBI
JMHEWHBIX ypaBHEHUN

e PemaTes 3agauu, UCHIONB3Ys
YpaBHEHUSI INPSIMBIX U KPUBBIX
BTOPOI'O MOPsIKa HA IMIIOCKOCTH

e [Ipumensrs METO/IBI
IudQepeHInanTsHOro u
HUHTETPATBHOTO HCUYUCICHUS

e Pemars
nuddepeHnnanbHbIe YpaBHCHUS

o [lomwp30BaTbCs MOHATHUIMH
TCOPHHU KOMIIJICKCHBIX YHCEJI

«OTnuaHO» - TEOPETUYECKOE
coJiepKaHue Kypca OCBOEHO
MOJIHOCTEI0, 0e3 MpoOesoB, YMEHUs
c(hOpPMUPOBAHBI, BCE
NPEAYCMOTPEHHbBIE porpamMmoit
y4eOHbIe 3a/1aHUS
KaueCTBO UX BBIMIOJIHEHUS OLEHEHO

BBITIOJTHCHHEI,

BBICOKO.

«Xopouio» - TEOPETUIECKOE
coliep)KaHue Kypca
MOJHOCTHIO, O€3 MPOOEeI0B, HEKOTOPHIE
YMEHUs chopMHPOBaHbBI
HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE
nporpaMMoil  y4ueOHBIE 3aJaHus
BBITOJIHEHBI, HEKOTOPHIE BUBI 3aHUI
BBITOJIHEHBI C OLTHOKAMH.

OCBOCHO

«Y IOBJIETBOPUTEITEHOY -
TEOPETUYECKOE COJICpIKAHUE Kypca
OCBOCHO YaCTUYHO, HO MpoOenbl He
HOCAT  CYIIECTBEHHOTO  XapakTepa,
HeoOXoaMMBICE yMEHHsI pabOTHl ¢
OCBOCHHBIM MAaTepHajioM B OCHOBHOM
c(hopMHpPOBaHEI,
MPETyCMOTPEHHBIX pOTrpaMMoi
00yJeHIS y4eOHBIX 3aIaHnil
BBITOJIHEHO, HEKOTOpHIE u3
BBHIIMOJIHEHHBIX ~ 3a3JlaHUH  cojepKar

OOJIBIIIMHCTBO

OIITHOKH.
«HeynosnerBopurenbHo» -
TEOPETUYECKOE  COJIepKaHUE
Kypca HE OCBOECHO,
HEOOXOJIUMBIC  yMEHHUS  HE
c(hopMHUPOBaHHI,
BBITTOJTHEHHBIE
3alaHUsl  COZEepIKaT
OIIIUOKH.

y4eOHBIC
rpyObie

« KoMnwrorepHoe
TECTUPOBAHHE Ha
3HAHUE
TEPMUHOJIOTUH TIO
TEeME;

» TectupoBaHue

* KoHTposibHas
pabota

.

CamocrosTenbHa
s pabora.
 3amura
pedepara....

* CemuHap

« 3amura
KypCcOBOW paboThI
(mpoekTa)

* BeimonHenue
MIPOCKTA;

* HaOmronenue 3a
BBITIOJTHEHUEM
MPaKTHYECKOTO
3a1aHUA.

(1€ TeTbHOCTHIO
CTY/JCHTA)

* OreHka
BBITTOJTHCHUS
MPaAKTUYECKOTO
3a1aHusA(paboThl)
e [lonrotoBka U
BBICTYIUUICHUE c
JIOKJIaJIOM,
COOOIIICHUEM,
Mpe3CHTAlUEN®

Pemrenne
CUTYaIlMOHHBIX
3a1a4
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1. IMacnmoptr d¢onaa omeHounbix cpeactB EH.01 3DaemeHTbl BbICHIEH
MaTeMATHKH
1.1 ®OC nosBomser oneansath OKu IIK:

Koo YMmenus 3uanus

MK, OK

OK 1, Bemonuare  omepammu  Hajg | OCHOBBI MaTEMATHYECKOTO

OK'5, MaTpUIlaMd M pellaTh CHCTEMBI | aHAJIN3a, JUHEHHON ainreOpel M
JIMHENHBIX YPABHCHUN AHAJIMNTUYECKON TEOMETPUH

Pemars  3amaum, wucnoib3ys | OCHOBBI Au(QepeHInanbHOro |
YpaBHEHUS MPSAMBIX M KPHUBBIX | HHTETPAJIbHOTO UCYUCICHUS
BTOPOIO MOPSIAKA HA TNIOCKOCTU | OCHOBBI  TE€OPUHU  KOMIUIEKCHBIX
[IpumensaTh METO/IbI | YHACEI

g depeHnnanbHOTo U
MHTErPajJIbHOTO UCYUCIICHUS
Pewars muddepeHunaibHbIe
ypaBHEHUs

[Tonb30BaTbes HOHATHUAMHU

TCOPHHN KOMIIJIICKCHBIX YHUCCJI
1.2 ®OC no3BoIIsSET OLIECHUBATH OCBOCHUE YMEHUIA:

V1.- BBINOIHATE ONEPALMH HAJL MATPULIAMH U PEIIATh CUCTEMBI JIMHEHHBIX YPaBHEHUM;

V2. - peuiaTtb 3aaa4du, HCIOJIb3YsSA YPAaBHCHHUA IPSAMBIX W KPUBBIX BTOPOIO IIOpAAKa Ha
IIJIOCKOCTH,

V3. - npumeHsTs MeToabl AuddepeHInaaTbHOTO U HHTETPATbHOTO UCYUCIICHHS;
V4. - pemats nupdepeHanbHbe ypaBHEHHS

V5. - nonab30BaThCs NOHATUSMU TEOPUH KOMIUIEKCHBIX YUCEIT,

1.3 ®OC no3BoIsIET OIICHUBATH YCBOCHUE 3HAHUIA:

31. OcHOBBI MaTEMaTUUYECKOI'0 aHAIIN34;

32. OcHOBBI IMHEHHO anredpsl M AaHATUTUYECKOI FreOMETpHUH;

33. OcHOBHI Au(hepeHITnaTBLHOTO U HHTETPATBLHOTO UCUUCIICHNUS,

34. OCHOBBI TEOPUHU KOMIUIEKCHBIX YUCEI;

1.4 Kogudukatop OICHOYHBIX CPEJICTB!

Kon HaumenoBanue Kpartkas xapakTepucTiKa OlIEHOYHOTO IIpencrasienue
OC | olLEeHOYHOrO CpescTBa CpeacTBa OIIEHOYHOT'0 CpPE/ICTBA B
KOC
1 2 3 4
1. CobecenoBanue CpenctBo KOHTpOJIA, OpraHuzoBaHHoe | Bompocsl o
KaK crieranbHas Oecena| Temam/pazaenam

MperioiaBaTeNss ¢ OOYyYaroIIUMCsl Ha| AWCIUTUIHHBI
TEMbl, CBSI3aHHBIE C  HW3Yy4aeMou
JUCLUIUIMHOW, W pPacCYMTAaHHOE Ha
BBIICHCHUE o0BeMa 3HAHUU
00ydJaromerocsi 1O  OINPEACIICHHOMY
paszeny, Teme, npobieMe H T.1II.




[IpoBepounble 3a1aHus

Cucrema CTaHIAPTU3UPOBAHHBIX
3aJIaHHMH, ITO3BOJISIOIIIAS
aBTOMAaTHU3UPOBATH 81010)1(S11% 0)%

U3MEpEHNs YPOBHS 3HAHUN M yMEHUIt
o0ydJaromerocs.

doHI TeCTOBBIX 3aJaHUNI

[IpakTuueckas pabora

Pemenue MPAKTUYECKUX 3a1a4
B

IMMCbMCHHOM BUJC U YCTHOM BHUJIC

Meroanueckue ykazaHus 1o
MIPaKTUYECKUM paboTam




1.5. PacnipeienieHue OIIEHOYHBIX CPEJCTB [0 3JIE€MEHTaM OCBOCHHBIX YMEHUN, YCBOCHHBIX 3HAHUI U UX UCIOJIB30BaHUE B MPAKTUYECKOM A TETbHOCTH
IUISL KOHTPOJIsl cpOPMUPOBAHHOCTH KOMIETEHIIMI B paMKax TeM/pa3zenoB Y/ rmo BunaM aTrectauuu

ypaBHEHHUS

Kontpoaupyemsbie pazaesbl (TeMbl) B Texymuii KOHTPOJIb
NMOopsi/AKe MOITAMHOI0 ocBoeHust Y/l B pamkax
Iccs IIpomeskyTouHast
arrecTanus
Komnerenuumn Pesynbrarel o0ydeHus
OCBOEHHbBIE YMEHUS: Y cBOEHHBIE 3HAHUS
vy-1 |v-2 |V-3 |Yy4 |V-5 |31 (32| 3-3 | 34

OK 01,05 2 2 1,2 2
Tema 1. OcHOBBI TEOpUN KOMIUIEKCHBIX YUCEI

OK 01,05 2 2,3 2 1,2 2
Tema 2. Teopus npenenos
Tema 3. [QuddepeHumansHoe HCUYUCICHUE OK 01,05 2,3 1,2 =
(GyHKIMU OTHOH NEeHCTBUTENBHOM MTepeMEHHOI c%

o™

Tema 4. Unrerpansaoe ucuucienue Qynxuu | OK 01,05 2 1,2 C%
OJIHOW IEMCTBUTEIIBHON EPEMEHHOM
Tema 5. [duddepennmansroe wucuucnenue|OK 01,05 2,3 1,2
byHKIIH HECKOJIbKUX JENCTBUTENBHBIX
HEPEMEHHBIX
Tema 6. NnrerpanbHoe ucuuciaeHue (QyHKITUU OK 01,05 2,3 1,2
HECKOJIbKUX JEMCTBUTEIbHBIX MEPEMEHHBIX

OK 01,05 2,3 1,2
Tema 7. Teopus psaoB
Tema 8. OGbikHOBeHHbIE U DepeHInaIbHbIE OK 01,05 2 1’32 1.2




OK 01,05 2,3
Tema 9. Matpuubl 1 onpeaeauTenn

OK 01,05 2,3
Tema 10. Cucrembl TMHEWHBIX ypaBHEHUN

OK 01,05 2,3
Tema 11. BekTops! U 1€HCTBUSA C HUMH

OK 01,05 2,3

Tema 12. Amnanuruyeckas TIeoMETpUsl Ha
IJIOCKOCTH




3. KoMmjekTnl KOHTPOJIBHO - OHCHOYHBIX CPEACTBA 110 BUAAM aTTECTAllUU

3.1KOC/KUM 1151 TEKyIIeTo KOHTPOJIS

OneHouHble cpeacrsa KomiuieKThbI KOHTPOJIbHBIX 3aJaHUH WJIH MHbIE MaTepualbl,

Heo0X0oaMMBbIe JJIsl OIeHKH 3HAHWil, YMeHHii, HABLIKOB M ONbITA
NMPaKTHYECKOH  JesiTeJIbHOCTH, XapaKTepu3ylollde  ATambl
(¢opMupoBaHNs KOMIETEeHUM

CobecenoBanue

BOHpOCLI o TeMam/ pasaciaM JUCHUILIMHBI, KPpUTCPpHUU
1 IIKajJa OICHHUBAaHUA.

IIpoBepounsbie 3aaHUS

®DoHI TECTOBBIX 3aJaHHi, pacueTHBIC 3alaHUsA, KPUTCPHH W IITKajga
OLIEHMBAHUSL.

[MpakTuueckas pabora

MeTtoauueckue yKa3aHHs 110 MPaKTHYECKUM paboTaM, KpUTEpUH
U IIKaJa OLEHUBAaHMA.

3.2KOC/KUMasnst npoMexyTOYHOH aTTecTaluu

dopma nposeaeHus

KommiiekThl  KOHTPOJBHBIX  3aJlaHMii WM HWHbIe  MaTepHaJbl,
HeoOXO0AMMbIe I OUEHKH 3HAHWIl, YMEHMii, HABBIKOB H ONbITA
MPaKTHYECKOH /1esiITeTbHOCTH, XapaAKTEePHU3YIOIIHe ITATbI

¢bopmMupoBaHusi KOMIEeTEHUM

DK3amMeH

- BOIIPOCHI U 3aaHUs JJIs TIOATOTOBKH K SK3aMEHY,
- OUJIETHI;
- KpUTEPHH ¥ [IKaJIa OIICHUBAHHS OTBETa 00yYarerocs.




Kommiekr KOHTPOJ/IBHO-OICHOYHBIX CPEACTB AJ TCKYLIECIr0o KOHTPOJIA

Bonpocsl no reMmamM/pasaesamM IMCIUTLTHHBI

IlepeyeHb BONPOCOB K cOOeceI0BAaHUIO

Pazneu 1. DiieMeHTHI JIMHEHHOI ajaredpsbl.

1. JaTtp ompeneneHue MOHATHIO «wMaTpuua». llepedncauTh BHUIBI MaTpUL.
[lepeuncnuth onepanuu, BHIIOIHIEMbIE HAJl MATPULIAMHU.

2. ChopmynupoBaTh MeXaHM3M YMHOXKEHHsI Matpuil. [lepeyncnuTh CBOHCTBa
YMHOXEHHS MaTpULL.

3. Hatp ompenenenne moHsTHIO «Omnpenenurens MaTpuisl». CHopMynHpoBaTh
OCHOBHBIE MEXaHU3Mbl HaX0XJACHUS ONPEACIUTEIEH MaTPHIL.

4, JlaTp ompeneneHue NMOHATHIO «MUHOpP MaTpulb». /[aTe ompeneneHue MOHATHIO
«anredpanyeckoe TOMOJTHEHHE FTIEMEHTOB MaTPULIbD».

5. ChopmynupoBaTh alropuT™M HaXOKJIEHUs 00paTHONW MaTpHIIbI.

6. CdopMynupoBaTh aJrTOPUTM PEIICHHS POCTEHIITNX MATPUYHBIX YPaBHEHUH.

7. 3anucatsb popmyinsl Kpamepa s pemenuns CIIY.

8. CdhopmynupoBaTh anroOpuUTM pEHICHUS CUCTEM JMHEHHBIX YPaBHEHUH METOJIOM
l"aycca.

Paznes 2. DjieMeHTHI aHAJITUTHYECKOH reOMeTpUH.

1.
2.

[aTte onpenenenne NOHATHIO «BEKTOp». [lepeuncnnuts 1elicTBUS HaJ BEKTOPAMM.

JaTh ompeneneHne MOHATHIO «CcKansgpHoe mpousBeacHue». ChopmynupoBaTh GopMyTy
JUTSL HAXOXKACHUS yTila MEXITY BEKTOPAMU.

JlaTb ompeneneHue MOHATHIO «ypaBHEHHE JMHUW». 3anmucaTtbh (GOpMyITy, BBIPaXKAIOUIYIO
oO1ee ypaBHeHHE TIPsMO. 3anucaTh GOpMyITy, BEIPOKEHHE IPSMOH, TPOXO/ISIIEH depe3
JAHHYI0 TOYKY W HMMEIONEH 3aJaHHBId HOPMaJbHBIM BeKTOp. 3amucath (Qopmyiy,
BBIPAXKAIOIIYI0 YPAaBHEHHE MPSMOU, IPOXOISAIIEH Yepe3 JBE 3aJaHHbIE TOUKH.

JlaTp omnpeneneHHe MOHATHUIO «KPUBBIE BTOPOTO TMOPSAAKa». 3alucaTh ypaBHEHUE
OKPY’KHOCTH .3alMicaTh ypaBHEHUE 3JUINIICA.

3anucath ypaBHEHUE TUnepOosibl. 3anucaTh ypaBHEHHE NapaloJibl.

Pa3gen 3. OcHOBBLI MAaTEMATHYECKOI'0 AaHAJIN3A.

1.

I[aTb OMPCACIICHUC TOHATHUIO «YHUCIOBAA ITOCIICAOBATCIBHOCTD). ,Z[aTB OIpCACIICHUC
MOHATHIO KIIPEACIT Y.I1.).

I[aTB OIIPEACIICHUC TIOHATUAM «OECKOHEUHO Mallble U OCCKOHEYHO OOJIBIINE Y.IL).
C(l)OpMy.]'IPIpOBaTB MCXaHU3M HaXO0XACHUA ITPCACiia q)YHKI_II/II/I Ha OECKOHEYHOCTH.

Jlatp ompeneneHue MOHATUIO «HENpepbiBHas (QyHKIMs». [laTh ompeneneHue MOHITHIO
«TOYKA pa3pbIBay.

JaTb onpeneneHne NOHATHIO MPOU3BOIHON. CPopMyIupOBaTh T€OMETPUUECKUN CMBICT
IIPOU3BOJHON U (PU3UYECKUIN CMBICI IPOU3BOIHOM.

CdopmynupoBats npaBuiio AuddepeHnpoBaHus CI0KHON QyHKIUH.

Hatb onpenenenue nousatuio «audpdepennuany. ChopMyaupoBaTh INeOMETPUUECKHMA
cMmbich auddepennuana.

I[aTB OIPEACIICHUC ITOHATUIO «IIPOU3BOJHAA BBICHIUX IMOPAIKOB)).



10.

11.

12.

13.

14.

15.

16.

17.
18.
19.

20.
21.
22.
23.

24,

CdhopmynupoBaTh anropuT™ JUIs KCCIe0BaHUS (YHKIMN C ITOMOIIBIO TIEPBOM U BTOPOH
npou3BoHOMU. [lepeunciuTh 3Tansl NOCTPOESHUS TpapuKoB HyHKIMHA.

JlaTtb omnpeneneHue NOHATHIO «HEONPEICIIEHHBIM MHTErpam». IlepeuncianTs OCHOBHBIE
CBOIICTBa HEONPEEIICHHBIX UHTETPAJIOB.

C(bOpMYJ'II/IPOBaTL AJITOPUTM  HAXOXKIACHUA HCOMNPCACICHHOIO HWHTCrpajla MCETOAOM
3aMCHBI.

CdopmynupoBaTh aIroOpuTM HAXOXKIACHHUS HEOIPEACICHHOIO0 HHTErpajga METOJ0M
WHTETPUPOBAHUS T10 YACTSAM.

JlaTe ompeneneHre TOHATHIO «OMPEACICHHBIH HHTEerpam». l[lepednucnnth OCHOBHBIC
CBOMCTBA ONPEICIICHHOTO HHTErpaJa.

ITepeuncnuts F€OMETPUYECKHE MIPUIIOKEHUS OIIPELIETICHHOTO UHTErpaa.
CdhopmynupoBaTh MEXaHH3M BBIUMCIICHUS TUIOIIAJCH GUTYp € IIOMOUIBIO ONPEIEICHHOTO
UHTErpaa.

HepeLII/ICJ'II/ITB MCETOJBI HpI/I6J'H/DK€HHOFO BBIYUCIICHUSA ONIPECACICHHOTO MHTCIpaJia.

Jatb ompeneneHue MOHATHIO «IuddepeHrnaIbHble YpaBHEHHUsI MEpPBOro MOpsIKa C
pa3eNoIMU IEPEMEHHBIMI.

ﬂaTB OIIPCACIICHUC TIOHATUIO ((I[I/I(I)(l)epeHLII/IaJ'ILHBIe YpaBHCHUA IICPBOIro IOPsAAKa C
pa3acIICHHBIMU IICPEMCHHBIMMI)).

Hatp onpenenenue nousTuio odiee pemenne Y.
ChopmynupoBaTh anropuT™ IJisi HAXOXKACHUS perienus 3aaauu Komm B J1Y.

JaTtb ompeneneHue TNOHATHIO <«JIMHEHHBbIE AU(QepeHlraIbHble ypaBHEHUS MEPBOIrO
MOPSAKAY.

Jatb nonsitue ymuciaoBoro pana. OcraTox psaa.
[lepeuncnuth cBolicTBa pAIoB. [Ipu3Haku cpaBHEHUS YHCIIOBBIX PSIOB.
[Tpuznaku JlanamOepa, Ko u nHTErpasIbHBINA MTPU3HAK.

3Hakoueperyromuecs paasl. AOCOMIOTHAs M YCIOBHas CXOAUMOCTh. DyHKIMOHAIBHBIE
NOCJIEA0BATEIBHOCTHU T PALBI.

Crenennbie psapl. Paamyc w wHTEpBan cxoauMocTH. OO0iacTh CXOOUMOCTH. Psib
Teiinopa u Maknopena. Paznoxenue snemeHTapHbIX QyHKIUI B psn. [IpubnmkenHbie
BBIYMCIICHUA.

Paznen 4. OCHOBBI TEOPUYN KOMILJIEKCHBIX YHCeJI.

JlaTp noHsATHE MHUMOM eAMHUIIBL. J[aTh OnpeneneHne NOHATHIO «KOMIUIEKCHOE YHUCIIO.
[lepeuncnuth AeCTBUS HAJl KOMIUIEKCHBIMU YHCIaMH B anreOpanueckoit popme.

3anucath TPUTOHOMETPUUECKYIO (OpMY KOMIUIEKCHOTO YUCIIA. 3aucaTh OKa3aTEIbHYIO
dhopMyTy KOMIUIEKCHOTO YHCIA.

[lepeuncnuth AeCTBUS HAJl KOMIUIEKCHBIMU YHCIaMH B TPUTOHOMETPHUECKOH opMe.



Kpurtepuu u mkana oneHuBaHus

OuneHka

Kpurepun onenkn

OTIIMYHO

CTYIEHT OOHApyXKHMBAaeT CHUCTEMATHYECKOE H TJIIyOOKOe 3HaHUue
MPOrpaMMHOTO Marepuajga T0 JAWCIHUIUIMHE, YMeeT CBOOOIHO
OpUEHTHUpOBaThCA B Bompoce. OTBET NOJHBIA W TMPaBWIbHBIA Ha
OCHOBAaHMHM H3YyYECHHOTO MaTepuayia. BBIIBUHYTBIE TOJOXKEHUS
apryMEHTUPOBaHbl M WUIIOCTPUPOBAHBI mIpuMepamu. Matepuan
W3JI0)KEH B  OMNPENEIICHHOW JIOTMYECKOW MOCIeI0BaTEIbHOCTH,
OCO3HAHHO, JINTEPATYPHBIM SI3bIKOM, C UCTIOJIB30BAHHUEM COBPEMEHHBIX
Hay4YHBIX TEPMHUHOB; OTBET CaMOCTOATEIbHBIN. CTYyACHT YBEPEHHO
OTBEYAET HA JOTOJHUTEIbHBIE BOMPOCHI.

Xoporo

CTYJICHT OOHapy>XMBaeT TIIOJHOEC 3HAaHWE YYEOHOro MaTepHala,
JEMOHCTPUPYET CUCTEMATUUECKUN XapaKTep 3HAHUW MO AUCLUILINHE.
OTBeT MOJHBIA W MNPABUIIBHBIA, MOATBEPXKACH MPUMEpPAMH; HO HX
000CHOBaHHE HE aPTyMEHTHPOBAHO, OTCYTCTBYET COOCTBEHHAsI TOUKA
3peHusi. Marepuan HM3JIO0KEH B ONPENETICHHOW  JIOTMYECKOU
MoCJICA0BATCIIbHOCTHU, IIPU 3TOM HOONYUICHBI 2-3 HCCYHICCTBCHHELIC
MOTPEIIHOCTH, HCHpaBiIeHHbIE MO TpeOOBaHMIO SK3aMeHaTopa.
CTy,Z[eHT HUCIBITBIBACT HC3HAYUTCIIBHBIC TPYAHOCTU B OTBCTAX Ha
JIOTIOJIHUTENbHBIE ~ BOMPOCHL. Marepuan H3JI0KEeH OCO3HaHHO,
CaMOCTOATENIbHO, C HCIIOJIb30BAHUEM COBPEMEHHBIX HAay4YHBIX
TEPMHHOB, JINTEPATYPHBIM SI3BIKOM.

Y 10BIIETBOPUTEIIHHO

CTYJEHT 0OHapyXUBaeT 3HaHHE OCHOBHOTO IIPOrPaMMHOI'0 MaTepHasa
[0 JUCLMIUIMHE, HO JOIYCKaeT IorpemHoctd B oreere. OTBET
HEJOCTATOYHO JIOTUYECKH BBICTPOEH, camocTtositeaeH. OCHOBHbIE
NOHATUS ~ yHnoTpeOJieHbl  NpaBWIbHO, HO  OOHApy)KHUBaeTCs
HEJOCTATOYHOE packpbITHE TEOPETHUYECKOT O Marepuania.
BbiaBuraeMble MOJIOKEHUS HEAOCTATOYHO apryMEHTHPOBAaHbl U HE
MIOATBEPKJEHbl [PUMEpPAaMHU; OTBET HOCHT IPEUMYIIECTBEHHO
onucarenbHbll  xapakTep. CTYIEHT UCHBITBIBAET JOCTAaTOYHBIE
TPYZHOCTH B OTBeTaXx Ha Bompocel. HaywyHas TtepmuHOIOrNA
MCIOJIb3YETCS] HEIOCTATOYHO.

HeynosnerBopurenbHo

BBICTABIIAETCA CTYJEHTY, OOHapy>KHUBIIEMY TMpoOenbl B 3HAHHIX
OCHOBHOTO yueOHOro MaTepuana 1o jaucuuruinae. Ilpu otsete
OoOHapyXeHO HEMOHWMAaHUE CTYAEHTOM OCHOBHOIO COJIEp)KaHUs
TEOPETUYECKOr0 MaTepuana WIM JOMYyLIEH pPsI CYLIECTBEHHBIX
OLIMOOK, KOTOpbIE CTYACHT HE MOXKET HCIPABUTh MPU HABOISAIIMX
BOIIPOCaxX »HK3aMEHATOPa, 3aTPyJHSAETCS B OTBETaX HA BOIPOCHI.
CTyneHT moAMEHU HayyHOe 0OOCHOBaHUE MPOOJIEM paccyXACHUEM
ObiToBoro miuaHa. OTBET HOCUT TOBEPXHOCTHBIM  Xapakrep;
HaOJI01al0TCS HETOYHOCTHU B HCIIOJIb30BaHUU Hay4YHOU
TEPMHUHOJIOTHH.

I BapuanT

Paszgea 1 DiieMeHTHI JIMHEHHOH aJIre0phbl

ManI/IIIbI H OIMpeacauTe/In.




Bapuanr 1.

3ananus ypoBHs A:

1. BoiOepuTe eIUHUYHYIO MATPUILY U3 YMCJIA NPeIJIOKEHHBIX:

1) 3)

2) 4)

2. YKaKuTe MAaTPULY , €CJIM MaTpuLa A=

1) 3)

2) 4)

3. BoiOepuTe BEKTOP — CTOJI0EI U3 YNCJIA NMPEAJI0KeHHBIX MATPUI
3

2) 4)

4. Halaure cyMMy MaTpull , eCJIH

1) 3) ;

2) 4)

5. Haiijaure cyMMy MaTpuL , eCJIH

3) 1)

4 2)

6. Hamaure , eciu

1) 2)



3) 4)

7. HaiiiuTe npou3BeeHNEe MATPHI , €CJIN
1) MpoU3BeIEHUE  HE ONPEACIICHO; 3)

2)

4)

8. Haiiniute npousBeaeHne MaTpHUIl , €CJIU

3) mpousBeleHNE  HE ONPECIICHO;
1

4)
2)

9. Kak u3meHuTcs onpeaenTe/b MPU TPAHCIIOHUPOBAHUU MATPHUIIbI?

1) onpeAeuTeNb HE U3BMEHUTCS, 3) 3HaYeHUE OMNpPEACIIUTEIIS
YIABOUTCS,

2) 3HAK ONpPEACINTENS] TOMEHsSeTCs Ha 4) OompeAeNuTellb MPUMET 3HAYCHHE,
oOpaTHOe MPOTUBOMNOJIOKHBIN;  |-1 —1 HUCXOJHOMY.

3 1
10.BpluncanTe omnpeaeauTesib 2-ro nopsiAka
1)-7;3) 1;2) -5; 4) 5. i _52

-3 1
11.BpruncainTe omnpeaeaurenab 3-1o0 NnopsiAKa

1) 98; 3) 90; 2) -30; 4) 104,

12.Bb10epuTe HeBBIPOKACHHYI0 MATPHUILY U3 YUCJIA NPEAJI0KEHHbIX
1) 3)

2) 4)

13.HaiiauTe MHHOP M12 COOTBETCTBYIOLIEI0 3JIEMEHTA ONpeaeTuTe sl
1) -2; 3)-5;2)13;4)5.



14.HaiiguTe ajJredpanveckoe J0NOJTHEHUE 3 -
COOTBETCTBYHILEI0 3JIeMEHTAa MATPHULbI

1) -18; 3) 18; 2) -19; 4) 19.

x2x
31 1 y _
15.Haiiaure 3HAYEHME , PelIUB YPAaBHEHUE =0
221

1)_ 2)0;

3)_ 4

Bapuanr 2.
3ananus ypoBHs A:

1. BpiOepuTe TPEYroJbHYI0 MATPHUILY U3 YHMCJIA MPEAJIOKeHHbIX:

1) 3)
2) 4)

2. YKakuTe MaTpULy , €CJU MaTpHULa

1) 3)

2) 4)

3. BoiOepuTe BEKTOP — CTPOKY M3 YMCJIA MPEAJI0KEHHbBIX MATPHIL

1) 3)

4)

2)

HaiiguTe pa3sHOCTH MAaTPHUIX , €CJIU
n; 3

2, 4)



4. HaliauTe cymMMy MaTpull , eCJId

1) 3) ;

2) 4)

5. Hauaure , ecam

1)
2) 4)
3,
6. Haiiaure npoussenenne MaTpuu , €CJIN
H 3
4) npou3BeIcHHE HE OIPEJIENICHO;
2)
7. HaiiiuTe npou3BeeHNEe MATPHI , €CJIN

1) mpousBeaeHUE  HE OMPEJENICHO;

3)

2)
4)

1) ompenenuTenh HE H3MEHHUTCS; 3) 3HaveHHe ONpEACIUTENS YABOUTCS,

2) 3HAaK ONpPEICTUTENS TOMEHSICTCS Ha IPOTUBOIOIOKHBIH;  4) ONpeaeanTeb MPUMET 3HAUYCHUE, 00PATHC
HCXOJTHOMY.

8. Kak u3mMeHuTCs onpeaenTe/b NP MePECTAHOBKE IBYX €ro napajjiebHbIX
psaoB?

9. Bbluuc/nTe onpeaeauTeb 2-ro nopsiaka



1) -17; 3) 3; 2) 13; 4) -13. 5 j

10.BpIyncInTE OmpenequTeN b 3-ro NopsiIKa
1) 92; 3) 56; 2) 72; 4) 54. -1 3 5%
2 -
11.BoioepuTe BbIpOkaeHHy0 |1 4 0 marpumy u3 ymucsaa
MpeaJi0KeHHBIX.
1) 3)
4)
2)

-1 44
3 - onpeaeauTe s

12.Haiiiure MUHOP M21 COOTBETCTBYIOLIEI0 3JIEMEHTA
1) -10; 3) 4;2) 3; 4)-4.

13.HaiinuTe anredpamyveckoe AOMOJTHEHHE A3z COOTBETCTBYIONIET0 3JeMEHTA
MAaTPHIIBI

1) 50; 3) -50; 2) 9; 2 1 4
4) -9. IL -

14.HaiiauTe 3HaYeHME X, peLLIMB YPaBHEHH x3 x =0

1) 6; 20 1 2)9;

Kpumepuu OYECHUBAHUA pe3ybmamos
Knrouu
BapuanTt 1 Bapuanr 2
Al 2 Al 1
A2 4 A2 2
A3 4 A3 3
A4 2 A4 1
AS 1 AS 2
A6 4 A6 2
A7 3 A7 4
A8 1 A8 2
A9 1 A9 2
Al10 4 A10 4
All 1 All 3




Al2
Al3
Al4
AlS

Al2
Al3
Al4
AlS




Cucrembl JIMHEHBIX YPABHECHHU I

PacuetrHoe 3ananue
TexceT 3apanus

Bapmnanr 1

1. Pemuth cuctemMy JMHEHHBIX YpPAaBHEHHH METOAOM OOpaTHON MaTpHLbI 2.
Pemute cucreMy JIMHEWHBIX ypaBHEeHH 110 hopmynam Kpamepa.

3. Pemmnth cuctemy nMHEHHBIX ypaBHeHHI MeTooM ["aycca.
Xi + 2% =X =1,
5,7. 2%~ X t X =
M+ 2% tX =
Bapuanr 2

1. Pemmth cucteMy JIMHEHHBIX YpaBHEHUN METOJOM OOpaTHOW MaTpHLbI 2.
Pemuth cuctemy JIMHEHHBIX ypaBHeHUH 1o ¢popmyinam Kpamepa.

3. Pemuth cucteMy JIMHEHHBIX ypaBHEHUI MeTo0M [ aycca.

X~ Xo 2% =2,

X+ 2% — X =1,
2% T X —3% =5.
Bapuant 3

1. Pemmnth cucteMy JIMHEHHBIX YpaBHEHUN METOJOM OOpaTHOW MaTpHIIbI 2.
Pemuth cuctemy NuHEHHbBIX ypaBHeHUH 1o ¢popmyrnam Kpamepa.

3. Pemmts cucremMy nMHEHHBIX ypaBHEHUH MeTooM ["aycca.

4, X+ 3% —2X%s =
7, X 4% — X =

2%t X+ X% =3.
Bapuanr 4

1. Pemmnth cucteMy JIMHEHHBIX YpaBHEHUN METOJOM OOpaTHOW MaTpHILIbI 2.
Pemuth cucteMy JIMHEHHBIX ypaBHeHUH o ¢popmyinam Kpamepa.

3. Pemmts cucreMy nMHEHHBIX ypaBHEHUH MeToioM ["aycca.

3, X +2% — X =
6,4. X1+3X2+)Q:

2% Xt X =
Bapmuanrt 5

1. Pemmth cucTemMy JIMHEWHBIX YPAaBHEHHH METOJOM OOpaTHOW MaTpHUIIbI 2.
Pemmth cuctemMy TUHEHHBIX ypaBHEeHHI 110 Gpopmynam Kpamepa.

3. Pemmts cucremMy NMHEHHBIX ypaBHEHHH MeToioM ["aycca.

2, Xt X —3X =
3, X+ 2% + X =
10 Mt Xt X =

BapuanT 6



1. Pemuth cuctemMy JHMHEHHBIX YpaBHEHHIA METOAOM OOpaTHON MaTpHIbI 2.
Pemute cucreMy TMHEHHBIX ypaBHEeHHH 110 hopmynam Kpamepa.

3. Pemmuth cuctemy MHEHHBIX ypaBHeHH MeToi0M ["aycca.

Xt Xt X =3,
1,1 2% Xt X =
2% T3 —Xs =
3a TpaBUJIBHBIN OTBET HA BONPOCHl WM BEPHOE pELICHUE 3aJa4yu

BBICTABJIACTCS MMOJOXKHUTCIIbHAA OLICHKA — 3 Oamna.
3a HeraBHJ’IBHLIfI OTBCT Ha BOIPOCHI WM HEBCPHOC PCHICHUC 3ala4Hl BbICTABJIACTCA

oTpuuaTenbHas oueHka — 0 6ayos.

Paznea 2

DJIEeMEHTBI AHAJTUTHYECKOH reOMeTPHH.

Tema 2.1. BeKTOpbI HA MJIOCKOCTH U B IPOCTPAHCTBE

TecToBoOE€ 3a1aHue
TexkcT 3aganns

Bapmnanr 1
1. BekTop — 310 OTPE30K.

2. BekToppl, Nexanipe Ha TMapayuleTbHBIX MPSIMBIX WA Ha OJHON MPSIMOHM, HAa3BIBAIOTCS
3. KoopaunaTel CyMMBI IBYX BEKTOPOB

PaBHBI COOTBETCTBYIOLINX JTAHHBIX

BEKTOPOB.

4. BEKTOpPhl HA3bIBAIOTCSl COHANPABICHHBIMM, €CIH HX
COBIAJIAIOT.

5. Ecin > 0, To yrox 0. MexXIy HUMHA

Bapuaur 2

1. lnuHO# BEKTOpa HAa3bIBAETCS , 3aJaloIIero JIaHHBINA

BEKTOP.

2. BCKTOpBI Ha3bIBAIOTCA KOMIUIAHAPHBIMUA, €CJIU ITPU OTKIIAABIBAHUHN UX

OHU B OJIHOH ITOCKOCTH.
3. KoopauHatsl pa3HOCTH JOBYX BEKTOPOB DPaBHBI COOTBETCTBYIOIIUX
JTAHHBIX BEKTOPOB.
4. BEKTOPBI HA3BIBAIOTCS MIPOTHBOTIONIOKHO
HaIpaBJICHHBIMHU, €CIU MX He coBnagatroT. 5. Ecimum yrom Mexny

BEKTOpPaMH IIPSIMOH, TO

38. HpaBHJ’IBHLIﬁ OTBCT HaA BOHpOCLI NI BepHoe pemeHHe 3a4a4U BBICTABJISACTCA ITOJOXUTCIIbHAA
oreHka — 1 6asur.

3a HeraBHJ’IBHBIﬁ OTBCT HA BOIPOCHI UJIN HEBCPHOC PCHICHUC 3a1a4r BBICTABIACTCA
oTpuuaTenbHas oueHka — 0 6ayos.



PacuerHoe 3aganne

TexceT 3aganus

BapuanT 1 .
Hanbr Bektopsl a(9; 2;1) u b(4;3:0) (a1 Ne 1-5).

-

1. Haiitrma b . ‘/\ )

2. Hatitma b .

2 |

3. Haiitm a

4. Haittu b .

qqqqqqq - = + = — = —

5. Haiiti KOOpAMHATHI BEKTOPOB C a b,d a b,f 32,

6. B mpsMOyToJIbHOM JIEKapTOBO# crcTeMe KoopauHat moctpouth Touku A (0; 0),
B (3; -4), C (-3; 4). Onpexaenuts paccrosaue mexay Toukamu Au B, Bu C, Au C.

Bapuanr 2

haHBI BekTope! a( 3;2;1) u b(3;0;4) (ana Ne 1-5).

1. Haitma b . ‘/\ _
2. Haitrma b . ‘ ‘
2
3. Haiitu a
4. Hanitu b .
5. Haiitu KoOpAMHATHI BEKTOPOB C & = F D, da ~b,f 3a.

6. B npsMoyronbHO# 1eKkapToBOi crctemMe KoopauHat noctpouts Touku A (0; 0), C (-3;4), D (-
2; 2) E (10; -3). Onpenenuts paccrosiuue Mexay Toukamu Cu D, AuD, D u E.

321 HpaBHJ’IBHLIﬁ OTBCT Ha BOHpOCI)I 501071 BepHOG peHIeHI/IC 3a4a4YU BBICTABJIISACTCSA ITOJIOXKUTCIIbHAA
oreHka — 1 0aJur.

3a HenpaBWIbHBIM OTBET Ha BOIPOCHl WM HEBEPHOE pEIICHHE 3aJauyd BBICTABIISIETCS
oTpuiarenbHas onexHka — 0 0anios.

Tema 2.2. IIpsimasi HA VIOCKOCTH.



Bapuant 1
1. VKa3ark BEPHEIE YTREPRACHHA.
a) BCAKOE ypapHeHHE 2 CTeneHH OnpeenseT HEKOTOPYIO IIOCKOCTh B MPOCTPAHCTRE,
0) BcAkoe ypasHeHHe | cTeneHH onpeaenseT HEKOTOPYHO MIOCKOCTh B MPOCTPAHCTBE,
B) I000€ YpaBHEHHE ONPEAEIAET HEKOTOPYIO IIOCKOCTE B POCTPAHCTBE,
r) ypassenne suga Ax + By + Cz + D = 0 onpenenser HekoTopyo

MIOCKOCTh B IPOCTpaHeTBe, npH yerioeuw, w10 A2 + B2 + €2 # 0

2 Tnockocts 3axana toukoit M(1.2 -1) 1 sexropom mopmams 7(3,-3,2). Vpaeuenuem 310ii
YCTH SBISETCH:

a)5x -3y+2z=10 6) Sx-3y=-2z+13
x—1=5t

B){y—2=—3t r) -10x + 6y =4z +6
z4+1=1t

3. Ykasars BEPHOE YTBEPAICHHE:

) NIOCKOCTE X + y= 0 MpOXOAHT Yepes Haqyano KoOpaHHaT,

0) nnockocTh X-4y = OcoBnajaaer ¢ muockocTeio XOY

B) IIOCKOCTE Y = 4z coaepxut npamyo OX;

I') npamas OY napannenbHa MnJIocKocTH 2y = 3.

4. Bekrop P (1,-2,3) napaincicH MIOCKOCTH:
a)3x+3y+22-3=0; B)2x -4y + 62+ 3=0;
0)4x +8y+4z-6=0; r)3x+3y+z=0.

5. Toukn A(2.3,1) u B(-2,0,1) OTHOCHTENLHO MJIOCKOCTH X-2v + r + 3 = () nexkar
a) B OZIHOM I[OJYIIPOCTPAHCTBE;

0) B pa3HbIX NOIYNPOCTPAHCTBAX

B) O/1HA TOYKA JICKHT B JIAHHOI NJIOCKOCTH,

I') ABE TOYMKH JIeKaT B JAaHHOI IUIOCKOCTH.

6. /IBe nnockoctTH X + 2y + 4z + 4 = Qu2x+4y+6z-16=0



HO:

a) napannenkHel,
0) nepecekatoTea no NPAMOoii;
B) COBMAJAKOT,

I') HE NepeceKatnTCs.

7. Jlanbl ypapHEHHA NapaiienbHeIX naockocTeil: 4x+6y+2z-7=0u 2x+3y+2z+5=0. Ypapue-
HHEM MUIOCKOCTH, NPOXOIALICH NOCEPEIHHE MEHKTY AaHHBIMH MUIOCKOCTAMH, ABAACTCA:

a)d4x +0y + 2z + 3=0;
0)8x+ 12y +4dz-1=0;
B)4X+6T+22-1=0;
r8x+ 12y+4dz+3=0.

8. Yron mexcay npsamMoii x-_—-ll Sp 5-:3}1 MAOCKOCTHIO 2X + 2y =27 = () paBeH:

=1
a) 30° 6) 90" B) 60" r)0°
9. Vron mexny npnubmu%-l = y—:z-= ; H IT” = y+1 = %l paBeH:
a) 30° 6) 90° &) 60° r)0°

10. Mnockoers 2x + 2y +z+3 =0uax +y —z+ 1 =0 obpasyer yron 60°, ecam a pas-

TaMH:

a)-2 0)1 B) -3 r)2
11. IMpamas x+1 = y_—"; = % nepecekaer IIockocTs 2X + Sy + z-1 = 0 Touke ¢ KOOpAMHA-
a) (2,-4.9) 0) (-1,3,-12) B) (3,-5,12) r) (0,1,-6)

12. VcTaHOBHTE COOTBETCTBHE MEKAY IEMCHTAMH JIEBOTO H NPABoro CTONOLIOB:

1) YpaBHenHe niocKOCTH, MPOXOAANIAs Yepes TOUKY a)5x—-3y+2z=0

M(-1,3.4) 1 nepnenanKyIAPHYIO 6)2x —5y—3z+4+29=0
2x—-y+3z—-1=0

npamylo{x+y_z+5=0 BX—y—3z4+2=0

2) ypaBHEeHHE IUIOCKOCTH MPOXOIHT Hepes r)2x —=3y—-5z-5=0

npamylox_—?-=¥:—3=-z-§lu NapauienbHyio aA2x+y—-z+8=0

2x—-y+3z—-3=0
s {x+2y—3z+5 =0
3) YpaBHenue miocKoCTH, MPOXOsLIEit yepes xMx+3y—-5z=0
Touxu P(2,-1,-1) 1 O(0,0,0) umeer Bua:

e)/lx—y—-5z=0



18. VpasHenue npamoii, npoxoasauieii yepes touky M(1,-2,3) napannensHoii npamoii x — 2y +
3=0,z=0 umeer BuA:

x=1 y+2 _ z=-3

a)—— —

2 1 [
X=1 y+2 z=3
ﬁ'— T — T e—
1 2 0

B)x=2y=5=0,z=0
rfx=2y=5=0,z=10

19. B nyuke nnockocteii 2x - 3y + z - 3 + a@(x+3y+z+2) =0 ypapHeHHE IIOCKOCTH Na-

pannensHoii ocH OX MMeeT BHA:

a)Tx-6y+4z -7 =0;
0)9y+z+7=0;
B)2y+3z+1 1=0;

r)3x+2z-1=0:
0 yas x=3+2t
20. Vron Mexay npaMeiMH xT: X +2=0u |y = -2~ 2t paseH:
z=1+t
a) 45° 0) 225° 8) 60° r) 90°
21. Cunyc yrna Mexay npsmoiﬁl‘c_—_l3 = ¥=z;llu MIOCKOCTRI0 —2X + 2y — 2z + 5 = 0 pa-
BEH
2 V2 1 2
a)s_»/i 6)—? B)E F)E

Bapuanr 2

1. VparHenne naockocTH, npoxoadueii yepes ochoanue My(2,6,-4) nepnenankynapa, ony-
ILEHHOrO M3 Ha4ala CHCTEMbI KOOP/AHHAT K IUIOCKOCTH HMEET BHJL

a)2x—6y—4z-56=10 B)x+3y—2z-28=10
O)x+3y—-2z-12=0 rN2x+6y—4z-24=10

2. Jlnst Toro, 4T00B! BEKTOP P (Py,P2,p3) ObL1 napannenes miockoctd Ax + By + Cz + D =0
HEe0OX0IHMO H JOCTATO4HO, YTOOb! BBINOIHANOCE YCIIOBHE!
a)Apy + Bp, +Cps +D =0;

6) Apy +Bp2+Cp; =0;
B)Ap; + Bpa +Cp3 =0;



3. Yka3arb BepHBIE YTBEPKACHHA!
a) nockocTh 5X - 3z + 1 =0 napamnensHa naockoctd YOZ;
0) nnockocTh 3X + y + 2 = 0 napaiensHa npamoii OZ;

B) 1iockocTs 2X + 3 = (0 coBnazaer ¢ niaockoctsio YOZ;
r) na0cKocTh 3X + 4y + 7z = () npoXoAUT 4Yepes Ha4yano KOOpAHHAT.

4. lansl Tpu Toukn A(1,0,2), B(-2,-1,3), C(3,-2,-1) n nnockocts X + 2y + 3z -4 =0 . B onnom
NOAYNPOCTPAHCTRE OTHOCHTENILHO JAaHHOMH MI0CKOCTH JIEKAT TOUKH:
a)AuB 0)BuC B)AuC rNABuC

5. PaccrosiHne Mex1y iIockocTaMu 2X + 3y + 6z - 4 =0 u 2x + 3y + 6z + 3 =0 paBHO

a)s 6)1 8) -1 r) 7

6. [Ipamas npoxoasias depes Touku A(1,2,0) u B(-1,-2,-1) 3anaerca ypasHeHHeM:

g = ==== B)2(x+ 1) +4(y—1)+2z=0
x+¥1 y+2 =z x—1=-2t
B oy r)y—2=I4t
zZ= -

7. 7. Yka3zars BepHOE YTBEPKIACHHE:

ﬂmnpsmue;il:ﬁ:ﬁ T P G
-1 2 0 2 -4 0

a) napanieibHbL,

0) cosnanawT;

B) CKPELIHBAKOTCA;

r) NepneHINKYIAPHBL.

x=2-3t
8. lansl Tpu Toukn A(-1,2-1), B(2,1,3), C(5,0,-5)unpamas [ ={ y =1+t . [lpamoiil
z==3+2t
NPHHALIEKAT TOUKH:
a)AB 0)B,C
B)AC r)ABuC
X=2 _y¥l x=1 _x=1 y _x=i 5
9. Yron mexay NPAMBIMH == = === —= ¥ — = T = —— paBeH:
a) 30° 6) 90° B) 60° r)0°

x=1 v+l z+2
10. Tpsamas =~ = T = =3 llepeceKaeT MIockocTh 2x =y =2z + 3 = 0 B TO4KeE C KOpAHHA-

TaMH:

a)(6.-4.2) 0) (-1,0.-5) B) (3,-2,1) r)(-
3,1.8)



I11. Jlansl ypeBHCHHA TIOCKOCTCH My: 2x —y — 24+ 3 =0nmy4x — 2y — 22+ 5=
0.V papreHHeM IUIOCKOCTH, NAPAIIEILHOH JAHHEL MI0CKOCTAM, HE PACNONOKEHHOH MEXTY HHMH H
oTcTosmedi o1 my 2 pasa Janbllie, 4eM OT o, ABIASTCH,

a)2x=y=z+2=0
0)2x—y—z+7=10
B)4x—-2y—-2z+3=0
rf4x-2y—-2z+42=0

12, VcrakoBHTE COOTBETCTBHE MEXTY MEMEHTIMH JIEBOTO B NMPABOro CTONGIOB!

1) Mansr age toukn M(3-1.2) u Ma(4 - a)Sx =3y +2z=10
2.-1). ¥papHeHHEe NNOCKOCTH, MPoXoasei ve-
pe3 Touky M nepnesausynsapao My M, 6)2x=5y—-3z-5=0
2) VpaeHeHHz MIIOCKOCTH, NPOX0AALIeii B)x—y—3z+4+2=0

yepes Touky O(0,0,0) u napannensHo naocko-

S5x—-3y+2z—3=0
CTH X = 3y + 2z r)5x—3y+2z=0

1) VpaBHEHHZ IUIOCKOCTH, MPOXOASIed
gepes touky O(00,0) w nepnenanyaspio
miockocTam 2x —y+3z—1=0ux+ 2y +
z=10 e)7x=y=5z=0

nN2x=y=-z=6=0

#)dx+3y—z=10

13. Paccrosune Mex1y nuockoctamu 8;: 5x + 3y —V2z+1=0ud,:5x +3y —v2z+8 =0
paBHO:

7 6 5 7
o 03 ®)3 03
14. Vron mexay miockoctamu 8;: 5x — 3y +V2z+5=0u8,: —x +y + V2z + 1 = 0 pasen:
a)45"  6)60°  B)30° r) 120°

15. YpaBrenue npsamoii, 00pa3oBaHHON nepecedeHneM miockocTn 5x — 4y — 2z + 5 = 0 ¢ nuoc-
kocThio YOZ umeer BHA:

a)4y+2z—-5=0,x=0;
0)4y—-2z+5=0,x=0;

x=0
B){z y=t ;
=25-2t

rN14y—-z+5=0,x=0.



16. YeTaHOBHTE COOTBETCTBHE MENKTY YPABHEHHAMH MPAMBIX H KOOPAHHATAMH HX HANPABIALOMIHX
BEKTOPOB

[x+y+3z-5:0 1)(-7.16.-3)
Vsx 42y —2z+6=0 o)
x-1_ys3_zs o
O =2=5 3)(2.5.1)
Xx=2+t 4)(-135)
B){y =5-3t
z=1+5t 5)(1,-35)
y 1y E 0)(-9.12,2)
-3 2 1

[ x—-y+3=10
'Bx+2y+2z-6=0

17. VYpasuenne npamoii, npoxoasmeii vepes Touky M(2,-1,3), napannensHoii npamoii

x=3+2t
[y:l-tnmeeraun:

X= fj;}t_ z=3 x=2 _ y+l _ z=3
NS =T O = =%
x=2+2t x=3+2t
B)Iy:—l—t; Njy=1-t.
z=3+4t z=3t

18. B nyuke nnockocteii x + 2y +z = 3 + A(x + y + 2z + 3) = 0 ypaBHeHHE II0CKOCTH
napaiienbHoii BeKTopy p (1,2,-1) mmeer Bua:

a)3x+7y+2z=-9=10;

6)3x+7y+2z=0;

B)3x+2y+7z=0;

19. Yron mesay npambivm d, : -11-2 = yT“ = z;lsu dy: % = %,x + 3 = 0 pasen
a) %’ 0) arccos‘% B)f r) 150°
20. Cunyc yrna Mexay npamoii d: z_—': =22 A 5 = 0 u nnockocTeio @: 2x — 4y — 2z +
3 = 0 pasen:
1 V3 V3 1
35 0—3 B) -7
21. lpamasn d, : "0;3 = y—:l = z;csnepncu;lmcympua npaMoii da: “211 = ysz,z +3=0,ec-
nH:
a)b=2a,c=0 0)a=2b B)az—g na=0,b=20

1. Dnnunc umeer:
1) TonbKO OZHY OCh CHMMETPHUHU
2) JIBe ocu cuMMETpHH

3) TonbKO LEHTP CUMMETPHU



4) JIBe ocM CUMMETPHUH U IIEHTP CUMMETPUHN
2. YpaBHenue 3X2 4y2 () onucBIBaeT Ha IIOCKOCTH:

1) I'unepbomy

2) Dmmnc

3) Tonbko Touky (0;0)

4) Tlyctoe MHOXECTBO

3. Tlomyocu smmrica MOTYT OBITh:

1) TonbKO HEIBIMU MMOJIOKUTEILHBIMU YUCITAMU
2) JItoObIMU IEHCTBUTEIBHBIMH YHCIaAMU

3) JIroOBIMH LEIBIMH YUCIIAMU

4) JItoObIMU TEHCTBUTEIBHBIMH ITOJIOKUTEILHBIMU YHCIIAMHU

4, JInuHAMU TIOJIyOCEH TUIIepOOIIhI 9X2 - = 4y2  36sBIAIOTCS YHCTA:
1) a=2; b=3

2) a=4; b=9

3) a=9; b=4

4) a=3; b=2

5. B ypaBHeHuu kpuBoii 2-ro nopsiika Ax? +  2BxyCy* Dx +Ex= F
HE paBHBI HYJIO TOJKHBI OBITH:

1) Bce koaddunuentsr: A, B, C, D, E, F

2) Koaddurmentsr A, Bu C

3) Xots 0wl 0;1uH U3 ko3 durmentos: A, B, C,D, E, F

4) Xors Ob1 ouH U3 ko3 duimentos: A, B, C

6. Jupekrpuca nmapadob:

1) IMepecekaeT napaboiy B OJHOU TOUKE

2) Kacaercs mapabosl

3) He nepecekaer u He KacaeTcs HapadoIIbl



4) Tlepecekaet mapaboIy B IBYX TOYKaxX
7. ®oxycel runepoobl 16x29y? 144HaxoAsTCs B TOUKAX C KOOPAHMHATAMH:
1) (16;9) u (16; -9)

2) (-16;9) u (16; 9)
3) (5; 0) u (-5: 0)

4) (05 5) u (0; -5)

8. I'mnepOona:

1) IepecekaeT cBOM aCUMITOTHI

2) Kacaercst CBOMX aCUMIITOT

3) HeorpanudeHHO pUOIIKACTCS K CBOUM aCUMIITOTaM, HO HE JIOCTUTAeT UX
4) He uMeeT acUMITOT

9. Pamuyc okpyxHocTH (x-3)? +(y+5)? =16 pasen:
14

2) 8

3) 16

4) 256

10. ®oxyc napabonsl y> =16X HMEET KOOPIMHATEHI:
(0; 0)

(4;0)

(0; 4)

(16;0)

BrlnonHuTe 3a7aHUS 110 TEME: « CocraBicHue YpaBHCHUA KPHUBBIX 2 MopsAaKa».



I HaiiTi KOOpAMHATBI IEHTPA W PAJUYC OKPYKHOCTH X = 2x+4y+ v’ =20=0,

2. Hanmimre KanoHHueckoe ypasHeHue MUIMICA, eC/iM ero Manas nojyocs passab, a
(pokycunoe paccrosuue pasto 10,

3. Jlan smmne 25x° +49y° =1225 onpeaennte mHbl oceii, KOOpAHHATL GOKYCOB W
IKCHEHTPHCHTET,

) y

Y "' i 8
4. Tocrpoiire runepbony 4 = |, Hailanre aCuMIToThl M 9KCUCHTPHCHTET,
)

36
5. Jlano ypasuenue runcpbonsi 9x” ~ 16y’ =144, Haitamre koopannatsl ee Gokycos n
BEPLIMH, IKCHEHTPUCHTET W ypasHenue acumnror, Caenaiire yeprex.

Pa3znen 3 OcHOBBI MaTEeMATHYECKOI'0 AaHAJIN3A.

BbinojiHuTE TECTOBOE 3a/1aHMNeE.

OO0mre peKOMEH/IAlMH 110 BHITIOJIHEHUIO TECTa:
1. BHumaTenbHO NpoYMTANTE 3a/1aHKE, BBIOEPUTE TPABUIIbHBIE BAPUAHTHI OTBETA.

2. 3aaHue BBITIOJIHACTCS B ayIUTOPUU U CIIAETCS 7Sl IPOBEPKHU OTYET TECTA.
. - - 4+
Haiiti ipenen Gpynximu limx xx33xx%2xx 11 _

a)l; 6)0; B)qgo; 1)-1.

1. YcraHoBuTe COOTBETCTBHE MEX Y MpeenaMu (yHKIUN U UX 3HAUCHUSAMU:

X*+2x3 +3x+4

4

5 Llim a) 0;
x—o x° 03X+ 2X+1

. 8 +2x3 +3x+4
.o lim :
2 xow 4x* + 3%+ 2x +1 0L

X2 +2x3+3x+4

- lim
0 it B

3.Haiigure mpousBoiHyto pyHKuuum Yy
_xt+3

X



X - 3 3
323 _ B) "7 0o
a) 2 6) X X

2X X 2 w

y=x TCOSX B TOuUKe X =7
w1 3)% 1 4) -1

6. Haiinure npon3BoHYI0 QYHKIMH

1) A 2)

Xy i
4. Haiiure npousBoHyto Gyakiuu )~ 2SIN X .

1) 2xcosx 2) 2xsinx x2C08X 3) 2xSinx x2C0SX  '4) 2xCOSX.

_ 3,
5. Haittu muddepennuan GpyHKIUM:. y =cos(x” +x—1)

dy (3x? Bsin(x®x 1)dx  +1)sin(x® dy=-@3x*+ 1dx —

a);0) ;
B)dy  sin(éx L)dx. —

6. Haiitu I/IHTCFDa.[l(l — X)(2 +3x)dx ,

2 2 2 3
X X
+ X _34c 2X+—X - +C ZixP-24cC
X a )

3 .5 2 m2°

dx
7. Haiiti vHTErpaiI, UCHOJIB3YSA (hOPMVIIY HHTETPUPOBAHUS HB mIéCT)?:M-

Inx 1 | 1
)=~ +Cio) X -Lic gy M Lc, pide,
X X X X X X X

j_



24dx
8. Brruncnute uHTErpant X2. a)l2; ©)-7, B)S; 1) 7.

1

9. Haiinute miomans GuUrypsl, OrpaHU4eHHON JIUHUAMH ) sinx?y 0,x0,X.

1) 1 2)0 31 4)
2.
dx 3
10. Vkaxute QYHKIUIO, SBISIONLYOCS periieHreM ypaBuenust ydy  2(xy 1)
-1 v
a)y ex;0)y=2;8)y X+1l;r)y In(x 1).
11. Haiinure kopHu Xapakrtepuctuieckoro ypasHenus O1Y y" - 90
a1 A3 4376104 T3 HT A= A== 1 3
12. Bribepure cxoasmumiics ps.
oz n o [_1: n @ l o 1
a)rin +1° 6)§ n B)Z; n° r)énz +1

Kitrou oTBEeTOB 14 TECTA:

Howmep 3amanus | 1 2 314 |5 6 7 18 |9 |10

Bapuanr otBeta | 6 10,26,3a | 6 | 8 o o 0 a 2 2




Paznen 4. OCHOBBI TEOPHH KOMILIEKCHBIX Ynces BbINOJHUTE TECTOBOE
3alaHHUC.

OO0uue peKOMEHIalNK 10 BBIMOJHEHUIO TECTA:
1. BHMMaTENBHO TTpOoYnTaiTe 3a/laHne, BEIOCPUTE ITPaBUIbHBIC BADHAHTHI OTBETA.

2. 3aI[aHI/IC BBIITOJIHACTCA B AyJIUTOPUH U CAACTCA IJIA IPOBCPKU OTHECT TCCTA.

1.3agaHo KoMIJIeKCHOE 4uciao z = X + 1y. BwiOparh BepHbie yTBep)KJIeHI/ISL|
kacaromuecs Rez, Im z, z .

a) Re z=y; 0) Re z=iy; B)Re z=x; 1) Imz=X; n)lIm z=iy; ¢) Imz=y, o
[ [=x"+ y2;

3) [ 1=yl i =V + ',

2.YMHOXEHUE KOMIUIEKCHBIX YMCEN Z1 U Zp, 33JJaHHBIX B TPUTOHOMETPUYECKOU
dbopme, ocyiiecTBisieTcs 1Mo popmyie:

A) [zl 2] (cose, + 0.) +ising: + 0.));

b) 2] |zl (cosr - @,) tising. - 2));
B)|Zl| +|za| (codlp. +¢,) Hisin, + @.));

nal Bt 25 Teosn? 7 %
J1) BEpHBIil OTBET OTCYTCTBYET.

3. JleseHre KOMIUIEKCHBIX YHCeN Z1 U Z # 0, 3aJaHHBIX B TPUTOHOMETPHUYECKOMN
(dopMe, OCyIIEeCTBISAETCS 110 GopMyJIe:

lz] (cosﬁﬂs;mﬁ
A) |22| P> P2);

B)||Z—2|-(cos(w1 — @) tising, — ,)):

2.

B (sm—+|co 1);
2| 2

|Zl|

nm-(sir(wl —@,)ticosg — ¢,)):

J1) BEepHBIi1 OTBET OTCYTCTBYET.



4. Haiitn Mmomynb |z| kommiekcHoro uncna z = (-1 + i)°,

OTBeT HANMIIHUTE OCJIbIM YHCJIOM

5. Ompenenure 3HaUY€HUE 271 7 IUIS KOMIUIEKCHBIX 9nCeN z;= —2+ 3iMz; 3
4

A) -1+2i; 6) 7-10i; B) 1-2i; r) -7+10i; 1) -7-10i.

6. YCTAaHOBUTb COOTBETCTBUE MCIKIY aHF€6paHII€CK0ﬁ )41 COOTBGTCTBYIOH_IeI‘/II
MoKa3aTeJIbHON (bOpMOfI 3aIlIMCH KOMIIJICKCHOI'O YHCJIa Z:

TokasatensHas bopya Anrebpandeckas popma
1 | g6 a | -1+
2 | Begra? 6 |-1
M P -
— B |13
4 11.™
- r 2i
il P

7. Anrebpandeckas (popmMa KOMIUIEKCHOTO 4HCIIA Z, N300paKEHHOI'O0 Ha PUCYHKE,
UMEET BUL:

Ay
-4
t >
| X
|
|
y Aot =2
a) 742706z 42i;8)z t24i;1)7" ~ =T 42, nyz24i.
2 _
8. Jlust KBaZpaTHOrO ypaBHEHUS Z ' = 2z 5 0 ykKa3aTb BEpHBIC

TBEPKACHUA O KOPHAX: -
YTBEPAA p =-1-2,2, =1+

a) z112iz212i;0) 71 2T'; B) y JaHHOTO YpaBHEHUS HET KOPHEH, HU



KOMILUIEKCHBIX, HU JIEUCTBUTEIbHBIX; I') V JAHHOTO YPAaBHEHUS HET
JEUCTBUTENBHBIX KOPHE; 1) z1 1 2i,221 2i.

9. JIJIs1 KOMIJIEKCHBIX YHUCeNl 71 - 1 211222 3i
BEPHBIN PE3YJIbTAT ONEPALIAI:

212 + Z_l - Z_{)
Zy — 274
a) 4-I; 0) -4-1;  B) 4+i; r) 3i-5; 1)5-3I.

yKazartb

10.YKa3arh BepHbIC YTBEPKICHHUS, OTHOCSIINECS K KOMIUICKCHOMY YHCTy Z=-4+4i:

|- _ - .
A)z 4;0) argz=z; B)z? 32;1)z l 42;n)argz=-—;e)z> 32i.
4 4
Kiro4 OTBETOB /ISl TECTA:
Howmep 3amanns 1 23 4 5 6 7 |8 9 10
0, 2

Bapuant otBeTa | 6,e,u |a | b N AB BI'|2 |20 |8
2
54 23







1. Ilepedyenb NpakTHYEeCKUX PA0OT M BADHAHTOB 3aJaHUI.

Ne paznena HaumenoBanue Llenb paboThI @OpMBI TEKYILETO
JUCHUIUTMHBL | TPAaKTUYECKOM paboThI KOHTPOJIA
1 2 3 4
Paznen 1.
Tema 1.1. [TpakTuueckas padota No | HAy4IHUTHCS npou3BoaAUTh| O1ieHKa 3a
1. COOTBETCTBYIOIINE JECHCTBUS| BBITIOJHEHUE
[elicTBUs Ha1 MaTpULIAMU. | HAJT MaTPULIAMU. MIPAKTUYECKOTO
3aJlaHusl.
[TpakTuueckast pabota No | HAyUUThCA HaxouTh| O1ieHKa 3a
2. 00paTHbIE MATPHUIIbI BBITIOJTHCHHE
Borunicnenne  oOpaTHBIX MIPaKTUYECKOTO
Matpull 2-To U 3-ro 3a/1aHMUS.
MOPSIIKOB
[TpakTuueckas pabota No | HAy4HThCA BBIYUCIIATH| OLeHKa 3a
3. ompenenuten 2,3 W 4| BBINOJHEHUE
Brruucnenue MOPSIIKOB. MPAKTUYECKOTO
onpeaenuTenen 3aaHus.
Tema 1.2. [TpakTrueckas pabota No |HayuuThcsl pemath cuctembl| OnieHka 3a
4. JIMHEHHBIX YPAaBHEHUH | BBIIIOJTHEHUE
Pewrenne CHUCTEM| METOJIOM 00paTHOM MaTPHULIbI | IPAKTHUYECKOTO
JUHEUHBIX  ypaBHEHUEM 3aJ1aHusl.
METOA0M oOpaTHOM
MaTpHIIbI, 3aza4
MIPaKTUYECKOTO
COJIEpKaHUSI.
[Ipaktuueckas padorta Ne | pa3zobpars meton Kpamepa mist| Onenka 3a
5. pELICHUs] CUCTEMBbl JIMHEWHBIX | BHIIIOJIHEHHE
Pemenne CHCTEM| YPaBHEHHI IIPAKTUYECKOr0
JIMHEUHBIX YpaBHEHUH IO 3a/1aHMUSL.
dbopmyitam Kpamepa.
[TpakTuaeckast pabora Ne | pazobpare meton ['aycca mmst| OneHka 3a
6. pelIeHus CUCTEMBI JIMHEHHBIX | BBITIOJTHEHUE
Pewenue CHCTEM| YpaBHEHHUI MPaKTUYECKOTO
JIMHEMHBIX ypaBHEHUH 3aaHus.
merogoM ['aycca, 3amau
MIPAKTUYECKOTO
coJiepKaHus
Paznen 2.
Tema 2.1. [TpakTrueckas pabota No | HAy4IHUTHCS OCYIIIECTBIISATH
7. JICUCTBUS HAJl BEKTOPAMH.
JlelicTBUA HaJ BEKTOpaMH
[Ipaktuueckas padota Ne | oTpaboTtath HaBbIK pemieHus| OneHnka 3a
8. 3a/1a4 C TOMOILbIO BEKTOPOB. | BBIIIOJIHEHHE
Pemenune 3aja4 c MPAaKTUYECKOrO
MIOMOILIbIO BEKTOPOB 3a/1aHMUsl.




Tema 2.2 [Tpaktuyeckas padora Ne9.| 1. IlozHakomutbest ¢ nonarue| OueHka 3a

CocraBiieHue ypaBHEHUH | HOPMAJIbHOTO U BBITNOJIHEHUE
IIPAKTUYECKOT0

MIPSIMBIX HaIpaBJISAIONIEr0 BEKTOPA. 3a/1aHMUS.

2.Hayuutscs COCTaBIISITh

YpaBHEHUS MPSAMBIX.
[Tpaktuueckas pabora Ne| 1. Hayuurecs  npumensath| OueHka 3a
10. TEOPETUYECKHE 3HaHUS| BHIIIOJIHEHUE
Pemenne 3aJ1a4| COCTaBJICHUS YPaBHEHUS | IPAKTUYECKOTO
[IPAKTHYECKOIO npsiMOi npu pEeLIeHNH | 3a/1aHuS.
COJIEpyKaHUs pa3IMuHBIX 3a]ad.

Tema 2.3. [Ipaktuueckass pabora Ne| 1. Bcmomuuth  ypaBHeHwme| OreHka 3a
11-12. CocraBiieHne| OKpYHOCTH; BBIIIOJIHCHHE
yYpaBHEHUsI OKpY>KHOCTH,| 2.1To3HaKOMUTBCS C| MPaKTUYECKOTO
IIOCTPOEHUE OKPYKHOCTEH.| ypaBHEHUEM  DJUJIMIICA,  €r0| 3aJaHMsl.
CocraBieHrue ypaBHEHUH| COCTABISIONIMMU,

AIIMICA, IIOCTPOEHHUE| IOCTPOCHUEM ILIUIICA
AJUIAIICA,  WCCIEAOBaHUE
YPaBHEHUH HILUINIICA

Paznen 3

Tema 3.1 [Tpaktuyeckas pabGota Nel paccMOTpeTh CIOCOOBI Onenka 3a
13. V3yueHue pasnuyHbIX|3aJaHUS [TOCIEA0BATEIbHOCTH. | BBIIIOJIHEHUE
YHCIIOBBIX HAYUYUTHCS IIPAKTUYECKOTrO
Moce0BaTeIbHOCTEN OTIpeeIATh BU/I| 3aJJaHUSI.

II0CIIE0BATEBHOCTH. 3.

10 CBOMCTBaM

NIOCIIE0BATENBHOCTH

HAYYUTHCS peliaTh MPUMEpPHI.
[Ipaktnueckast pabora Ne| 1. Hayuutbcs Haxoxaenuro| OneHka 3a
14. Brruucnenue| npenenoB (QyHKUMH B TOYKE| BBIIOJHEHHE
IIPE/IEIIOB. PackpsiTre| pa3InyHbIMU METOIAMH. MIPAKTUYECKOTO
HEOIPEAETEHHOCTEN 3a7aHus.
[TpakTnueckas padora Ne| 1. [To3nakoMuTBHCS c| Onenka 3a
15. Beluncnenue npenenoB| 3aMedaTeIbHbIMU IIPEIEIaMU. | BBIIIOJIHEHUE
c MOMOUIBIO| 2. HayuuTbCcsi MpUMEHUTH| NPAKTUYECKOTO
3aMeyaTesbHbIX 3aMeuaTeNIbHbIE TPENENbl IPHU| 3a1aHusl.

BBIYHCIICHUH IpeIesioB

byHKIUH.

Tema 3.2 [TpakTuueckas padota Ne | 1. PazBuBath u Ouenka 3a




16. UccnenoBanue
byHKIMHA Ha
HENPEPBIBHOCTH,

MoCTpoeHue rpaduKoB

COBEpILICHCTBOBaTh  YMEHHE
ONpENENATh  HENPEpPbIBHOCTH
GYHKIIMM, HAXOAWUTh TOYKH
pa3pbiBa (PYHKIIMH, 3aKPEMUTh
HABBIK BBIYUCIICHUS TIPE/IETIOB

BBITIOJTHEHIE
MPAKTUYECKOTO
3a7aHus.

[Mpaktuyeckass pabora Ne| 1.Hayumthcst HaxoauThb| O1ieHKa 3a
17. Brruncnenue| ofHOCTOpOHHUE NPEJIeIbl, | BEITOIHEHUE
OJTHOCTOPOHHUX MPEJIEIIOB,| BCIOMHUTh  KJIACCU(UKAIIIO| IPAKTHIECKOTO
KJ1accu(uKaus TOYEK| TOYEK pa3phbIBa. 3aJJaHuUs.
paspbiBa 2.Hayuutbcs MCCIICIOBATh

(YHKLHNIO HAa HEPEPBIBHOCTb.

Tema 3.3 [Tpaktuueckas padora Ne| 1.0TpaboTaThHAXOXKIECHUE Ornenka 3a
18. HaxoxxaeHue| mpou3BOIHBIX  3JIEMEHTAPHBIX | BBIIOJHEHNE
MIPOU3BOTHBIX 10| pyHKIHiA. MPAKTUIECKOTO
paBUIaM 2.BcrioMHUTH OCHOBHBbIE| 33/1aHUSI.
nuddepeHnpoBaHus, MpaBHIIa u bopmyITb
TuddepeHIpoBaHne HAXOXXICHUS  IPOU3BOJHBIX,
napaMeTpUIeCKuX HAYYHUTHCS HAXOJIUTh
3a7lauyHbIX (PyHKIHIA OpOM3BOJHBIE  (YHKIMH B

TOUKE

3.Hayuutscs HaXO0XKIECHUIO

IPOU3BOIHBIX CJIO’KHBIX

byHKUUH.
[Tpaktuyeckas pabGora Ne| HaydUTHCS HaxoxeHuto| OueHka 3a
19. HaxoxneHue| mponu3BOIHBIX CJIO’KHBIX | BBITTOJIHEHHE
MPOU3BOJHBIX  CIIOXKHBIX| (PYHKITHIA. MIPAKTUYECKOTO
byHKIHH, 3aaHus.
mudepeHIpoBaHne
HESIBHO 3aJJaHHBIX
GyHKIHH,
JorapupmMuuecKoe
Qg depeHIpoBaHne
[Tpaktuyeckas pabGora Ne| 1.oTpaboTath HaBbIK| OLleHKa 3a
20. [Ipon3BogHbIE  H| BBIYMCIICHHS] MPOW3BOJIHBIX H| BBIIIOJHEHUE
muddepeHmansl BHICIINX | 1M (HepeHIInanoB BHICIINX IIPaKTUYECKOTrO
MOPSI/IKOB. 3aJJaHMS.
PackpeiTHie  pa3nHYHBIX| TOPSIKOB.
HEOIPEIEICHHOCTEN c| 2.Hayuursca PACKpPBITHIO
MOMOIIIBIO TIPaBUIIa pa3IMIHBIX
Jlonurans HEOIIPEAEIEHHOCTEN c

MOMOIIBIO TpaBwiia Jlonurass.




[Tpaktuyeckas pabGora Ne| HAyuYUTHCA uccinenosars| OneHka 3a
21. Hccnenoanue| pyHKIHN o TE€PBOIi| BBITIOJTHEHUE
(GYHKIMH Ha SKCTPEMYM M| IPOU3BOIHOM. MIPaKTUYECKOr0
MOHOTOHHOCTb 3alaHusl.
[Tpaktuyeckas pabGora Ne| 1.Hayuuthcs uccienonarb| OneHka 3a
22. HaxoXJeHHe ToueK| (QyHKIUH C MOMOIIbI0 BTOPOH| BBIOJHEHHE
paspeiBa (GYHKIHI. | IPOU3BOTHOM, MPAKTUYECKOTO
HaxoXJeHue  acuMmnroT.| 2.0tpaboTaTh HaXO0XJICHUE | 3aJaHusl.
HccnenoBanne  (QyHKIMH| TOUEK pa3pbiBa (QyHKIIHH.
Ha mieperuo 3.Hayuurtscs HaxOJUTh

ACHMIITOTHI (DYHKITHH
[TpakTrueckast pabota No | HAY4UTbCS UCCIIEN0BATh Onenka 3a
23. TlonHoe uccnenoBaHue| GyHKIMH c IIOMOUIBIO | BEITIOJTHEHHUE
GbyHKIUH. [locTpoeHnue| NpOU3BOAHBIX UM CTPOUTH HUX| IPAKTUYECKOTO
rpadukoB rpadukw. 3a/1aHusl.

Tema 3.4 [Tpaktuyeckas pabGora Ne| HayuUTHCS HaxoauTh| O1eHKa 3a
24. HaxosxJieHne| HeolpeieIeHHbI ~ MHTErpajl| BHIIIOJIHEHHE
HEOIpeAEIEHHBIX Pa3IMYHBIMH CIIOCOOAMHU. MIPaKTUYECKOTrO
UHTETPAJIOB 3a/laHusl.
HENOCPEACTBEHHBIM
UHTETPUPOBAHUEM u
crocobom 3aMEHBI
MepeMEHHOMN
[IpakTnueckast pabora Ne | HAy4UTbCS BBIYUCIIATh Onenka 3a
25. HaXO0XJ/ICHNE| HEONPEACIECHHbIE HMHTErpajbl| BHIIOJHEHHUE
HEOIpeIeNeHHBIX METOJIOM: MHTETPUPOBAHUE I10| IPAKTUUECKOTO
MUHTETPAJIOB METOJIOM «IIO | YACTSIM. 3aJlaHusl.
qJacTsaM», UHTETPUpPOBaHHE
HEKOTOPBIX
TPUTOHOMETPUUECKUX
GyHKIHA.

[Tpaktnyeckas pabGora Ne| HaydUTHCS UHTErpupoBaTh| OLeHka 3a
26. WHuTerpupoBanue| paliioHaIbHbBIE Y| BBIIIOJIHEHUE
HEKOTOPBIX BUJIOB| HppalOHAIbHBIE IPOOH. MIPaKTHYECKOTrO
palOHaIbHBIX u 3a/laHusl.

MppalMOHAIbHBIX JIpo0ei




[Tpaktuyeckas pabGora Ne| HAyuYUTHCA HaxoauTh| OueHKa 3a

27. OnpeneneHHblN | ONpeIeICHHBIN WHTETpaJl| BHIIOJHEHUE

UHTErpall, dbopMyIa| pa3THUHBIMA METOIAMHU. MPAKTUYECKOTO

HrroTona-Jleionuia, 3aaHus.

3aMeHa IIEPEeMEHHOW B

ONpPENIEICHHOM UHTErpaie,

METO/IOM «IIO YACTSIM»

[Tpaktudeckas pabora Ne| HAyYUTBCS  BBIYHCIATH Onenka 3a

28. Boruncnenue| miomanas TIOCKUX (QUTYp, C| BHIIOJTHEHHE

IionIaied IIOCKUX QUIyp | IOMOILBIO  OMNPEENIEHHOTO | MPAaKTUYECKOTO
MHTErpana. 3a/1aHMUSL.

Tema 3.5 [Tpaktudeckas pabora Ne| HAyYUTHCS TPUMEHSTH Onenka 3a
29. [IpunoxkeHue| onpeneeHHbI UHTETpan IPH | BHIMOJIHEHUE
OIIPEIEIEHHOTO pemeHnn (PU3NYECKHX 3a/1a4. | IPAKTHIECKOTO
MHTErpajia: BIYUCICHHUE 3a/1aHMUS.
myTH, paboTa mepeMeHHON
CWJIBbl, IUIOLIAAb ILJIOCKOMN
KpUBOM, JUTMHA TyTH H JIP.

[Tpaktuyeckas pabGora Ne| HayuuTCs npuMeHATh| OLieHKa 3a
30. [IpubmmwkeHHoe | MPUONMKEHHBIE METOJIBI  JIJ1s1| BHITIOJTHCHHE
BBIYUCIICHHE BBIYMCIICHHUSI ~ OINpPEACIICHHBIX | IPAKTUYECKOTO
OIPEJIETIEHHOT O MHTErPAJIOB. 3a/1aHMUSL.

UHTErpana.

Tema 3.6 [TpakTiueckass pabora Ne| HAydHThCA nccienoBaTh| OLeHKa 3a
31. UucnoBsle psiabl. YUCJIOBBIC PAIBI Ha| BHIIOJTHEHUE
HccnenoBanue 4YUCIOBBIX| CXOJIUMOCTb. MIPaKTUYECKOTO
PSAI0B Ha CXOAUMOCTh 3aJlaHusl.
[IpakTtuueckas padora Ne| l.HayuuThCs uccienoBars| OneHka 3a
32. OyHKIHOHATbHBIE| QYHKIIMOHANBHBIE PSAAbl  Ha| BEIOJHEHHE
PAIBL. HaxoxieHne| cxoaumocTsb. MIPAKTUYECKOTO
WHTErpajla  CXOJUMOCTH|2. HAy4YUThCS  OINPEACINSTH| 3aJIaHUS.

(YHKIIMOHATIBLHOTO psijia

HHTCPBAJI CXOJAUMOCTH

(YHKIMOHAIBHOTO psAA.




[TpakTuueckas pabora Ne
33. Paznoxenue GyHKIHHA
B psama Teinopa wu
MaksopeHa, BBITIOJIHEHUE
PUOJIMKEHHBIX
BBIYMCIICHUN

HAy4UTbCS pacKiiabIBaTh
bynkumu B psaasl Teimopa u
MaknopeHna.

Orenka
BBITOJIHEHUE
MIPAKTHIECKOTO
3a7aHus.

3a

Tema 3.7

[TpakTuueckas pabora Ne
34. Pemenue
muddepeHIaTbHBIX
ypaBHeHu# | nmopsaka

Hayuurtbcs pemars
OOBIKHOBEHHbIE
muddepeHnraIbHbIe
ypaBHEHHS TIEPBOTO TOPSI/IKA C
pas/ieJIeHHBIMU NTEPEMEHHBIMU,
pa3AeISIOMUMHUCS
HNEPEMEHHbIMH U
YpaBHEHHS.

JIMHENHEBIE

Onenka
BBIIIOJIHEHNE
MPAKTUYECKOTO
3a7aHusl.

3a

[IpakTnueckas pabora Ne
35. pelieHue
nuddepeHIanTbHbIX
ypaBHEHUE BBICIIIUX
MOPSIIKOB,  JIOITYCKAFOIIINX
MOHMKCHUE CTEIICHH

Hayuutscs
[pOCTEUIINE U
OJTHOPOIHEIE
muddepeHmanbHbIe
ypaBHEHHS BTOPOTO TIOPSIZIKA C
HOCTOSIHHBIMU
KodpurmenTamu

pemarb
JIMHENHEIE

Orenka
BBIIIOJIHEHHE
MIPAKTHIECKOTO
3aaHMSL.

3a

Pasnen 3

Tema 4.1

[TpakTiueckast pabora Ne
36. [Ipencrasnenue
KOMIUIEKCHBIX ~ YHCET B
passbIx popmax. JlecTBus
C

KOMILIEKCHBIMH YHCTIAMU

1. HayuuTbca mnpencTaBisiTh
KOMILIEKCHBIE qucia B
pa3nuuHBIX hopMax.

2 .BEINOJIHUTE
apudmernyeckue IEHCTBUS C
KOMILIEKCHBIMHA YHCIAMHU,
UCIIONIb3YSl WX  pa3jInyHbIC

(bopMBI.

Onenka
BBITIOJTHCHUC
MIPAKTHIECKOTO
3a7aHusl.

3a

[IpakTnueckast pabora Ne
37. llepexox OT OJHOI
dhopmbl KOMIUIEKCHOTO
qucia B APYTyIo.

penieHne ypaBHEHH

Hay‘-II/ITI)CSI OCYHICCTBJIATH
nepexoa OT OJHOM  (hopMBI
3aIicH KOMIUIEKCHOTO YHCIIa B

APYTYIO

OreHka
BBIIIOJIHEHHE
MTPAKTHIECKOTO
3aaHMSL.

3a

A
1. JlaHBI

BapuanTsl 3a1aHui

IIpakTyeckas padora Ne 1.
Tema: /leiicTBUA HAJ MAaTPULIAMM.
3agaHus 17151 CAaMOCTOSITEILHOTO PelIeHHusl.

25

4 1
MaTpULbl . "

a) 3A+4B, b) 3A-6B, c) A-B, d) B-A, &) A*B




=

N

N

A

3 =5 7
A =2 -1 0
2. Jaupl  MaTpuIlbl 4 3 2

a) 2A+5B, b) 3A-2B, c) A-B,
Bonpocsl 1J1s1 CAMOKOHTPOJISA:
Uto Ha3bIBaE€TCS MATPUIIEH BTOPOro Mopsiaka?
Yro Ha3bIBaeTCA MaTpULIEH TPETHEro Nopsiaka’?
[lepeuncnuth onepanuu HaJl MaTPULIAMHU.
b awbi2 azbis
4. YCTaHOBHTD, BepHO Jin uTO, A B b axbz azs
IIpakTHyeckas padora Ne 2.
Tema: Bolunciienne 00paTHbIX MATPUIL 2-T0

Haiitu oGpaTHble MaTpHILIbI I MATPUIL:

) A r-2 b) B ) C
a) A= : . C
3 4 ) :

3 -4 5

2 -3 1

3 -5 -1

d)

BOl'lpOCLI AJist CAMOKOHTPOJIA:

B

I 2 4
=2 3 =2
Haiitu:
10 1) gy B-A eBrA
a1
=l n b23? b as2bsz ass bss
d31’ 31

U 3-T10 MOPSAAKOB..
3agaHus 1J151 CAMOCTOSITEJILHOTO PellleHNsI:

_(fl ;J )

[3 4\‘
-1 1)

JlaTb moHsiTHE OOpaTHON MAaTPUIIBI ISl MATPULIBI A.
OOBSACHUTH, KOT/Ia MAaTPUIIa UMEIOT OOPaTHYIO MaTpPHILY.
CdopmynupoBaTh aITOPUTM HAXOKICHHSI OOPATHOM MATPHIIEL.

IpakTnyeckas padora Ne 3.
Tema: BolunciieHue onpeaeaurTesiei.
3ananus 1

1. Hanst Mmatpunsl . Haiitu:

a) det(A), b) det(B).
A

2. laneimaTpunbl. HaliTu:

a) det(A),b)det(B).

3. lanamarpuniaA= . Haiitu: det(A)
BonpocsI /151 CAMOKOHTPOJIS:
1. JlaTh moHSATHE OMpEneNUuTeNs 2 OPsIIKa.

2a

[2 5J (a+b
41 u B=

(= NN OO T S T

CaMOCTOATEJIBHOI'O PCIICHUS.

bJ
a=b) 3 _5 7 1 2 4
{2 -1 o| B=| 2 3 -2
4 3 2 10 1
H

2. CdopMynupyiiTe IpaBHIIO BEIYUCICHUS OMPEACITUTEIS BTOPOTO TOPSIKA.
3. Jlatb monsatue ompenenutens 3 mopsiaka 4. [IpowmmtoctpupoBaTs npasmio Capycca.



o

1 2 3 1 4 3
5. OObBsSICHUTH, BEpPHO I, 4YTO4 =0 4|2 5 |2 65 60 ?
1 2 3 3 6 9
6. CdopmynupoBath TeOpemMy O PA3JIOKEHUHN  OTPEIICITUTENS
0 BJIEMEHTaM CTPOKH WJIM CTOJIOIA
IIpakTnueckas padora Ned.
Pemienne cucreM JIMHeiiHBIX YpaBHEHHEM METO0M 00paTHOI MAaTpHIbI, 32124
NPAKTHYECKOI'0 COAEPKAHUS.
3agaHus 119 CaMOCTOSITEIbHOTO PelIeHHUs:

Penmtn:

3x, —4x, =6
a)

3x, +4x, =18
b) 3x, =5x, =13

2x, +7x, =81

S5x, +8x, +x;, =2
c) 3x, —2x, +6x, =-7

2x, +x, —x; =-5
Pemmts 3amauy:

B uexe mpeanpusiTUs U3roTaBIMBAIOT JBE MOJIEIIH KEHCKON oJexapl. Ha n3rorosiienue neppoit
MOJICJIN TPATAT 2 M TKaHM, Ha U3TOTOBJICHHE BTOPO- 3 M. IIPU ATOM pacxo/ibl paboyero BpeMeHu
Ha IPOM3BOJCTBO JTHUX MOJEIECH COCTABISAIOT COOTBETCTBEHHO 4 M 5 wacoB. M3BecTHO, 4TO
HesenbHbIN 3anmac TkaHu- 100 M, a paboyee Bpems orpannueHHO 190 u. CocTaBUTH TakoH IUIaH
HEZIEIBHOIO HM3TOTOBJICHUS JTHUX MOJENEH ONEXKIbl, IPH KOTOPOW IOITHOCTBIO HCHOJIb3YIOT
pecypchl (TKaHb U BpeMs).
Bomnpoce! 111 caMOKOHTPOJIA:
JlaTb nonsiTHe 0OpaTHOM MaTPUIIBL.
CdopmynupoBaTh NOPAIOK HAXOKIEHUS 00PATHOW MaTPHUILIbI
ChopmynupoBaTh aqropuT™M pELICHUs CHUCTEM JMHEMHBIX YpaBHEHHH C MOMOUIbIO O0OpaTHOU
MaTpHULBI.
IlepeuncnuTh MPaKTUUYECKOrO MPUMEHEHUE MATPHLL.
IMpakTnueckas padora Nes.
Tema: Pemienue cucreM JIMHEHHBIX ypaBHeHuil no ¢gopmynam Kpamepa.
3aganus 119 CaMOCTOATEIbHOIO PelIeHUs.
1 Metonom Kpamepa pemmts ciaenyronie cucTeMbl ypaBHEHUI:
4xy 17| + 5x3y16 - =
a)3x5y7;_ h)2xdy 2. 4 _—

2. Metogom Kpamepa PELIUTD CIEYIOIINE CUCTEMbI YPABHEHU:
X y+ 4z =31 X+t2y-z=7
gx + ¥ =i8 2X—y+z7=2
X z —
2) by~ + = 3X—5y+2z=-7

Bonpoce! 111 caMOKOHTPOJISA:

1. TIpoananmsuposats popmyibl Kpamepa?

2. OOBscHUTH B KakoM ciyudae Gopmyisl Kpamepa [1s perieHus CUCTeMbl TPeX JTUHEHHBIX
ypaBHEHUH ¢ TPeMsI HEU3BECTHBIMH HETIPUMEHUMBI?

4. OOBACHUTH,KOTJA CUCTEMA ABYX JMHEHHBIX ypaBHEHUH C JIBYMSI HEU3BECTHBIMU HMEET
€IMHCTBEHHOE PEIICHHUE.



5. OOBACHUTb MOXKET JIM CUCTEMA JIBYX JTMHEWHBIX YPAaBHEHUH C ABYMSI HEU3BECTHBIMHU HMETh
TOJIBKO JIBa PELICHHUS.

6. B uem 3akirouaeTcs reoMeTpHUecKas MJUTIOCTPALUS PEIIEHUS] CUCTEMbI BYX JTMHEWHBIX
YpaBHEHUH C IBYMsI HEU3BECTHBIMH.

7. OOBSACHUTD, KOTJIa CUCTEMA JIBYX JTMHEHHBIX YPABHEHUH C IBYMsI HEU3BECTHBIMU: a) UMEET
OECKOHEYHOE MHOKECTBO PEIICHHUI; 0) HE UMEET pelIeHUH.

8. OOBsACHUTD, B UM 3aKII0YAETCS TEOMETPUUECKAs MILTIOCTPALHS PEIICHUS] CUCTEMBI TpeX
JIMHEWHBIX YPAaBHEHUH C TPEMs HEM3BECTHBIMHU?

9. IlpuBemutre mnpumep KakOW-TMOO CHCTEMBI TpeX JMHEHHBIX YypaBHEHMH C Tpems
HEW3BECTHBIMH, KOTOPasl: a) UMEET CANHCTBEHHOE pelIeHHe; 0) nMeeT OECKOHEUHOE MHOYKECTBO
pEILIEHNU; B) HE UMEET PELICHU.

IIpakTnueckas padora Ne6.
Tema:Pemenne cucreM JTHHEHHbIX YpaBHeHH MeToAoM I'aycca, 3a1a4 NpaKTHYeCKOr 0
coepKaHusl.
3agaHus 1715 CaMOCTOSITEILHOTO PeleHHusl.

MeronoMm 'aycca pemmrs ciieyronue CUCTEMbl YPaBHEHUMN:
4xy 17| + 5x3y16 - =
a)3x5y7;_ h)2xdy 2. . -

Meronom I'aycca pemutb CIEYIOLINE CUCTEMBI YPABHEHHUIA:
X y+ 4z =31 X+2y-z=7
gx + ¥ =i8 2x—y+z=2
X Z —
2) by~ *+ = 3X—5y+2z=-7

Bonpocsl 1u1si CAMOKOHTPOJIA:

1. Cdopmynupoare merop ['aycca.

2. OOBACHUTH KOI'Jla CUCTEMA JABYX JIMHEHHBIX YpaBHEHMH C JBYMs HEU3BECTHBIMH MMEET
€AVMHCTBEHHOE PEILECHNUE.

3. OOBACHUTb, MOKET JIU CUCTEMa JBYX JIMHEHHBIX YPaBHEHUH C JByMs HEHU3BECTHBIMU
UMETh TOJIBKO JIBa PEILICHUSI.

4. CdopmynupoBaTh reOMETPUUECKYIO. UIUTIOCTPALIMIO PEIICHUS! CUCTEMBI JIBYX JIMHEHHBIX
YPaBHEHUH C IBYMsI HEU3BECTHBIMU?

5. O6ocHOBaTh ,KOI/la CHUCTEMA JABYX JIMHEHHBIX ypaBHEHHUH C JABYMS HEH3BECTHBIMM: a)
nMeeT OECKOHEYHOE MHOXKECTBO PEILICHUI; 0) HE UMEET peleHui?

6. CdopmyiupoBaTh, B YeM 3aKIHOYAETCS TEOMETPHUECKAs WUTIOCTPALUS PELLICHUS CUCTEMBI
TpEX JIMHEHWHBIX YPAaBHEHHUH C TPEMS HEU3BECTHBIMM.

7. IlpuBemure mnpumep Kakou-1MOO CHCTEMBI TpeX JMHEHHBIX YpaBHEHMH C Tpems
HEM3BECTHBIMH, KOTOpas: a) UMEET €ANHCTBEHHOE pelIeHue; 0) nMeeT OECKOHEYHOE MHOYKECTBO
pEILIEHN; B) HE UMEET PELICHU.

IIpakTuyeckas padora Ne7.
Tema: /leiicTBUSA HAJ BEKTOPAMH.
3agaHus 115 CaMOCTOSITEILHOTO pelleHusl.
Jlokaxxure, 4TO CpeAHsisl JMHUS TPEYroJIbHWKA MMapajllelIbHAa €ro TPeThel CTOpPOHE M paBHA
IIOJIOBUHE 3TOM CTOPOHBI.
KonnuHeapHs! u clieyroIue BEKTopa:
A) a(3;6;8) u b(6;12;16)
B) ¢(1;-1;3) u b(2;3;15)
B) 1(1;0;0) u k(0;1;0)
') m(0;0;0) u n(5;7;-3)
1

(3155 1 q(-1;-3:-15)



agrwONE

arONE

Jloka3zaTh, 4TO CymMMa KBaJpaTOB JUAroHajel mapaijenorpaMmma paBHa CyMMe KBaJpaTOB BCEX
ero CTOPOH.
Hansr Bektopa a(l;4) m b(-3;2).Haiitu Takoe uucio A, mpu KOTOpOM BeKTOp a + Ab
NEPIIEHUKYJIIPEH BEKTOPY b.
Bonpocsl /151 CAMOKOHTPOJIS:
Urto Takoe BeKTOp, Kak oH o0o3Havaercs. M3o00pasute ero rpaduyuecku.
Kakue BekTopa SIBISIFOTCS apajuieTbHBIMHU.
Kakue BexTopa sIBISIFOTCS EPHIEHAUKYIISIPHBIMHU.
Kakue BekTopa Ha3bIBAIOTCS KOJUTHHEAPHBIMH.
N3o0pazute rpadguvecky MpOeKIIMU BEKTOpa Ha OCH.
IIpakTyeckas padora Ne§.
Tema: Pemenne 3a1a4 ¢ noMoIb0 BEKTOPOB.
3agaHus AJ8 CAaMOCTOSITEILHOTO PelIeHust:
Pemmmts cnenyronue 3agauu:
Nel Jlan tpeyronbnauk ¢ BepmuHamu A(7; 7), B(4; 3), C(3; 4). Haiitu ero nepumerp.
No2 Ha ocu abcrucce HallTH, TOYKY KOTOpast HAXOAUTCS HA PACCTOSTHUU 5 eAMHUI] OT Touku M(1;
3).
Ne3Haittu amuny Mennansl AMTtpeyronsuuka ¢ BepmuHamu A(7; -4), B(-1; 8), C(-12; -1).
Ne4Haiitu yriel Tpeyrosbhuka ¢ Bepmunamu A(6; 7), B(3; 3), C(1: -5).
Bomnpocel 111 caMOKOHTPOJIA:
Yro Takoe BEKTOp, Kak OH 0003HAYAETCS.
3anucath Bce OMOpHBIE (OPMYIBI, KOTOPHIE MO3BOJSIOT PElIaTh T'€OMETPUUYECKUE 3a7aud C
MOMOIIIBIO0 BEKTOPOB..
IMpakTnyeckas padora Ne9.

Tema: CocTraBiieHHe ypaBHeHHUI NPSIMBIX.

3agaHus A9 CaMOCTOSITEIbHOTO pelIeHus :

Nel CocraButh ypaBHEeHHE NIPsAMOH, ipoxoasmei yepe3 ouky C(-3; 5) u umeroieid HopMaabHBINA
BekTOp n =(-3; 2).
No2 CocTaBuTh ypaBHEHHUE NPSIMBIX, 33JaHHbIX 1ByMs Toukamu A(1; 3), B(4; 1).
Ne3 CoctaBuTh ypaBHEHHE NPSAMbIX, 3alaHHBIX 1ByMs Toukamu C(-1; 5), D(3; -7).
Ne4  CocraBuT ypaBHEHHE TpsIMOW, mpoxonsdmed uepe3 Touky A(3: -2) u HMEKOIICH
HaIpaBJSFONIHA BekTopn =(-5; 3).
Bomnpocek! 1151 cAMOKOHTPOJISA:
JlaTh MOHSATHE BEKTOpA, Kak OH 0003Ha4yaeTcs. M300pasute ero rpadudecku.
CdopmynupoBaTh Kakue BEKTOpa SBISAIOTCS MapaliebHbIMH.
CdopmynupoBaTh Kakie BEKTOpaA SIBJISIOTCS TIEPICHIUKY IS PHBIMH.
CdopmynupoBaTh Kakue BEKTOpa Ha3bIBAIOTCS KOJTMHEAPHBIMHU.
CdhopmynupoBaTh alrOPUTM MO COCTABICHHUIO YPABHEHUH MPSAMBIX, TIPOXOSIINX Y€Pe3 TOUKY U
HOpPMAaJIbHBINA BEKTOP.
ChopmynupoBaTh alrOPUTM MO COCTABICHHUIO YPABHEHUH MPSAMBIX, TIPOXOISAIINX YE€Pe3 TOUKY U
HATPABISAIONIUN BEKTOP.
ChopmynupoBaTh alropuT™M IO COCTABJICHUIO YPAaBHEHUM MPSMBIX, NMPOXOIAIIUX 4Yepe3 JBe
TOYKH.
IIpakTHyeckas padora Nel0.

Tema: Pemienue 3a1a4 NpaKTHYECKOI0 COJCPKAHUSA.
3agaHus AJ19 CAMOCTOSITEILHOTO PelleHus :
3agauya: Jlan TpeyroiapHuK ¢ BepmmHamu A(x1;y1), B(x2;y2), C(x3;y3). CocraBbTe ypaBHEHHE
ctoponsl AB tpeyronbnuka, meauanbsl AK, BeicoTsl B/I, pacctosinus ot Bepiuirabl C 10 CTOPOHBI
AB, BerancnuTe yrou A.
Bapuanr - 1 Bapuanr - 2 Bapuanr - 3 Bapuanr - 4 Bapuanr - 5




NoakownE

ogakrwdE

A(-5;-5), A(-4:-3), A(-6;-2), A(6;7), A(0;-2),
B(1;7), B(-3;4), B(6;7), C(9;3). | B(9:3), B(0;2), C(2:4).
C(5;-1). C(2;1). C(1;-3).

BOl'[pOCbI AJI CAMOKOHTPOJIA:

3anucath oOlIee ypaBHEHHUE MTPSIMOM.
3anmcaTh ypaBHEHHUE MTPSIMON B OTPE3Kax.
3anucarb ypaBHEHHE IPSIMOM € YCIOBHBIM K03 puiimeHTom.
3anmcaTh ypaBHEHHUE MIPSIMOU. TPOXOIAIIEH Yepe3 IBE TOUKH.
ChopmynupoBaTh yroj MExay NPSIMBIMU.
CoopmynupoBath yCIoBHE HapaUICIEHOCTH NPSMBIX.
CdhopmynupoBaTh ycroBHe NEPIEHANKYIIPHOCTH MPSIMbIX.
IIpakTuyeckasi padora Nell-12.
Tema: CocTtaB/ieHHe YPaBHeHHH OKPY’KHOCTH, OCTPoeHHe OKpY:kHocTell. CocTaBiieHue
YPaBHeHMIi 3JIJIMIICA, TOCTPOEHH e YJIIHIICA, HCCIeJ0BAHNE YPABHEHHS YJLIUIICA.
3agaHusA 119 CAMOCTOSITEILHOTO PeleHus :
NelIloctpoiiTe OKpYyKHOCTS : X2+Yy?-10X-6y-2=0
Ne2 CocrtaBuTh KaHOHHYHOE YPAaBHEHHUE DIUIHIICA, Y KOTOPOro Mayasi och 2b=6, a paccTosiHHe
mexay pokycamu |F1F2|=8. TlocTpoiiTe amnurc
Ne3CocraButh ypaBHEHHE >JUTHIICA, KOOpAWHATHI (hokycoB kotoporo (-7; 0) m (7; 0), a
IKCLIEHTPHCUTET

Ne4 CocTtaBuTh ypaBHEHHUE 3ILTUIICA, TPOXOIAIIETO Yepe3 TOUKH A( JuB( ), ecmu ero
(hOKyCHI JIeXKaT Ha OCH a0CITUCC.

Ne5 Haiigure xoopauHathl (DOKYCOB, JUIMHA OCeH M SKCLUEHTPUCHTET 3JUIUIICA, 3aJaHHOIO
ypaBHenueM 16x%+25y?=400. TlocTpourt 3mrc.

Ne6 CocraBuTh ypaBHEHHE 3JUINIICA, POKYCHI KOTOPOTO UMEIOT KOOpAUHATEL ( )u (- ), a

OoublIast ochb paBHa 4 .

No7 Haiinure koopauHathl (POKYCOB, JJIMHBI OCEH W SKCIEHTPHCHUTET JJUIMICA, 3aJaHHOTO
ypaBHeHHeM 2x2+y?=32,

Bomnpoce! 111 caMOKOHTPOJIA:

3anucath KAHOHMYECKOE YPaBHEHHUE OKPYKHOCTH.

[lepeunciuTh KpUBBIE BTOPOTO MOPSIKA.

JlaTb TIOHSATHE DIUIHIICA.

CdopmynupoBaTh OCHOBHBIE COCTABIISIOININE IUTHIICA.

3anucaTh KAHOHMYECKOE ypaBHEHHE JILIUIICA.

CdopmynupoBaTh TOHATHE IKCIIEHTPUCUTETA IIUTUTICA.

IpakTnyeckas padora Nel3

Tema: U3ydyeHue pa3iM4HbIX YUCI0BBIX MOCJIE10BATEIbHOCTEH.

3amaHus 1J1s1 CAMOCTOSITEJIbHOTO peleHus .

Nel Jlokaxkure, 4TO

1)



1)
2)
1)

2)

1)

2)

2)

No2 VcranoBute, kakue U3 MOCIEAOBATEIHLHOCTEH CXOAIINECS, & KAKUE PACXOISAIINECS:

Ne3 Haiinue npenenst:

Ne4 BrrsicHuTe CyiiecTBOBaHHE pefiena y CISAYIOMUX MOCIeI0BATEIFHOCTEH:

BOl'lpOCbI AJIA CAMOKOHTPOJIA:

L,
e
3.

© o N

Tema:

Kakas nocneaoBaTtenbHOCTb HA3bIBAGTCA YMCNOBOW NOCNEA0BATEAbHOCTbIO?
Kakum moxeT BbiTb XapakTep U3MEHEHWA NepeMeHHON BENNYUHBI?

KakoMy ycnosuio A0MKHA YAOBNETBOPATb OrPaHUMYEHHAA NepeMeHHasn Benu-
yuHa? MpuseanTe NPUMEPLI OFPAHNYEHHbIX NEPEMEHHbIX BEIUUYMH,

[laitTe onpepenenne 6ecKoHe4YHO Manoi nepeMeHHoN. llpuseauTe npumepsl
6eCKOHEYHO ManbiX BENAUYMH.

Kakyto nepemeHHyI0 Ha3biBalT BeCckoHeYHO 60bLOoiR?

Kakas cBA3b cywecTsyeT Mexay 6eCKOHe4yHo Manoi v 6eckoHeyHo 6onbLwon
BEAMYMHAMMU?

ChopmynupyiiTe onpegeneHue npesena nepeMeHHon BeMYnHbI.
MepeyncanTe OCHOBHbIE CBOMCTBA BECKOHEYHO MaNbIX.

Mepeyncnute TEOpEMbl O NPeAenax NepeMeHHbIX U CNeACTBUA U3 HUX.

IIpakTnyeckas padora Nel4
Borunciienue npejaesioB. PackpbiTHe HeonpeaeJeHHOCTEN.

Sanaﬂnﬂ AJI CaMOCTOATEC/IBHOI'O PeIICHUA.

BrerunuciuTb:
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DIim

X—=4

<5<

4

2 limgz o

3’ + X

3)lim

X—0

4x°* -9

4)| m 2x+3

3

5)Ix|mx 1

- 7x+10

6 EANENSSS AN )4
) I>![>T5] x° —9x+ 20
3x° +5x+2
3x +8x+4

dx+] 1

7)I

§) lim

X0 X

Nim (x° +3x7)

s
10) L@[fil _ﬁj
11)1)1;513( +§xi)
12) ]}1_11 2);82

13) lim = P

A%ocx +4 +2x

14) im (Vx* —=x —x)

X—ow

Bomnpocs! 1J1si CAMOKOHTPOJISA:

1. Jarte monsarue npenena Gynkmu y=f(X) mpu x—a.

2. TlpuBect npumep Qynkimu y=f(X), uMerolei nmpeaen npu x—a; He UMEIOIICH Mpesena mpu
x—a.

3. Jare nonsitue npeaen Gpyukuuu y=f(X) mpu x—oo.

4. JlaTh MoHATHE OCCKOHEYHO OOJIBIION BEIUYMHOW U OCCKOHEYHO MaJIOi.



5. IpuBectu mpumepsl GYHKIUH, SBISIOMUXCS OECKOHEYHO OOJIBITUMU BETMYMHAMH TP Pa3HBIX
IpeIeTbHBIX 3HAYCHUSAX apTyMEHTA.
6. [lpuBectu mpumepbl QYHKIUH, SBISIFOIMIMXCS OSCKOHEYHO MAallbIMHM BEIWYMHAMH TIPU Pa3HBIX
MpeIeTbHBIX 3HAYCHUSX apTyMEHTA.
7. OOBSICHUTD, KOTJ]a IPUMEHUM METO]] TIOJICTAHOBKH.
Tema 3.1. Teopusi npenesios.
IIpakTHyeckas padora NelS
Tema: BoruncijieHue npeaeioB ¢ NOMOIIbIO 3aMeYaTelbHbIX.
3agaHus A5 CAaMOCTOSITEILHOTO peleHusl.
Haiitu npenenbl GhyHKIMA:

sinx

1L Lim O3

sinbx

2. Lim  xo —x
tg3x A

3. Lim  xo —X

. sin3x
4. Lim—
x>0 gInSx

5. Lim(l + i)
X—yoo X

6. Lim(1+—-)"
x—0 S5x

7. Lim(—l A x]
X0 X
3

8. Lim(1+ 4x)>

| =

lim sin2x
9 x>0 3x

lim[l+i]
10. X 3x

lim€+2x "
11. x>0 -

Bonpocs! 1J1s1 CAMOKOHTPOJIA:
. Bocipon3BecTu nepBblid 3aMedaTebHbIA Mpeied.
2. Bocripou3BecTH BTOPO 3aMevaTesIbHBINA peed.
IIpakTnueckas padora Nel6.
Tema: UccieqoBanue (PyHKIMH HA HENPEPbIBHOCTD, IOCTPOCHUE I'PadHKOB.
3agaHus AJ19 CaMOCTOATEIbHOIO PelIeHUsd.

[EEN

Nel MccnenyiiTe Ha HEMPEPHIBHOCTH CJICYIONNE (DYHKIIMH:
1) f(x)=2x+1 B Toukax x=1, x=-1;



2)
3)

N

NS

f(X)= B Toukax x=0, x=-1 u x=1;

f(x)= B Toukax x=-1, x=0u x=2;

Bonpocs! 1151 CAaMOKOHTPOJIA:

1./laTh MOHSATHE HETIPEPHIBHOCTH (DYHKLIMU B TOUYKE.

. JlaTh HeNpepBIBHOCTH (DYHKIIUU HA IPOMEXKYTKE.
. Ilepeunciute  THIBI  TOYEK

IIpuBectu mpuMeEpBL.
IpakTnyeckas padora Nel7.
Tema: Borunciienue
KJIacCH(PUKAIMH TOYEK

3aganus IS {1 _2 240
pelieHus: f (x) =

[TokazaTp, qTO GyHKIHsI x+2, xz20
pa3psiB B Touke X = 0.

Haiiti Touku paspbiBa QyHKIUU 7 [x) _ arn:tgl
CYILECTBYIOT. x
Haiitu Touku paspsiBa (QyHKIUN

CYIIECTBYIOT. |2z +5]
Haiiti Touku paspbiBa QpyHKIUU f(a)= Sy +5
CYILECTBYIOT.

BOl'lpOCLI AJist CAMOKOHTPOJIA:

JlaTp oHATHE TOYEK pa3pbIBa
Jlate nonsTHe npenena GyHKUUU
ChopmynupoBaTh MpaBuiia HAX0XKICHHS MIPEICIOB
JlaTb NOHSATHE OTHOCTOPOHHHUX ITPEJIEIIOB
IIpakTHyeckas padora Nel8.

Tema: Haxo:xxnenue NMPOU3BOJTHBIX no npaBuJIaM

au¢pdepeHIpoOBaHNE TAPAMETPHUYECKUX 3aaHHBIX (PYHKIIUIA.

paspbiBa dbyHKIHIH.

O/THOCTOPOHHMX TIPe/IeJIoB,
pa3pbiBa.
CaMoOCTOSITEJIbHOTO

UMEeT  yCTPaHUMBIU

, eciu OHU
, eciu OHU
, eciu TaKOBBIE

auddepennupoBanms,

33}13HHH AJIA CAaMOCTOATETBHOI'O PEIICHUS.

[Tponuddepenumponats cienyromnme GyHKIIH:
2

1oy=3x-x"+2x° —2

_ofy+—3__ 2 _ 1,
2y2x23fx2 ,_XX]-
X__1 _
y 3 2 X

4. y=2sinx+3cosx —4tgx

1. f(x)=cos3x

Haitru 2. f(X)=X" -5x*
byHKIMI:

MPOU3BOJHBIE TPETHETO MOPSAKA y CIEAYIOIIUX

Haiit mpou3BOAHYIO YETBEPTOTO MOPSIAKA Y CASAYIOMMX (DYHKITHI:



2.

1.
2.

f (x)Inx
f (X)kx
Haiitn —e MPOU3BOHBIE QYHKIHUIL:

1. y=(6x -4y

2. y=Ingg(3x’ —e")

3. y=arccosx’ +3cosx - In5)

Yemy pasro oipaskerts (Y +2(Y)+

x=e!
3
y=ti y
JUisa byHKIM HalTH 3. 4y?2)[2y,, ecim y
2¢05s(3x)
HaiiTi npon3BoiHyI0 IEPBOrO U BTOPOTO MOPsiiKa PyHKIMH, 3aJaHHOU
x=acos f
y=bsin’f

napaMeTpUYECKu:
Bomnpoce! 1151 cAMOKOHTPOJIA:
1./laTb OHATHE IPOU3BOIHON NIEPBOT0, BTOPOI'O U N-I'O NOPSIKA.
2.ChopmynupoBath pu3rueckuil cMbIca 1 U 2 TPOU3BOTHOM.
3.ChopmynupoBaTh TEOMETPUUECKUN CMBICI IIPOU3BOJTHON ()YHKITHH.
4. ChopMynupoBaTh aIrOpUTM HaX0XKJICHUS TPOU3BOJHON CIOXKHOU (QYHKIIUU
5.ChopmynupoBaTh, 4TO 03HAYALT, YTO (PYHKIMS 33/1aHA TTAPAMETPUUYECCKH.
6.CpopmynpoBaTh Mpoiecc Hax0KIeHUsI TPOU3BOJHON MapaMeTPHUUECKH 3aIaHHON (PYHKIIUH.
IIpakTHyeckas padora Nel9.

Tema: Haxo:kaeHue npou3BoIHbIX CJIOKHBIX QyHkumid, lunddepeHunpoBanue HesiBHO

3ajaHHBIX pyHKUUI, Torapudmuyeckoe 1uddepeHuupoBanue
3agaHus 115l CAMOCTOSITE/ILHOTO PelIeHH .

Hatiti mpon3BoIHBIC YHKITHIA:

© y=(6x -4y

* y=Intg(3x’ —¢")

e y=arccospx’ +3cosx—In5)
. o 3X —5x

= log, (sin3x)
[Tponuddepenunponars GyHKINU:

y (@ 6x= 4P +
y In(sinx cosx) _

=+ T +4Ay )2y ecimy = 2c0SBX) UYemy

paBHO
3ty —Sx +sin y =3y -1

It 4 a0yt

S[HVIO oT d)VHKI_II/II/I, BaI[aHHOﬁ HCABHO

Haiitu mpon /

3BO
BhIpakeHue U (y? 2(y
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Haiitu npou3BoHyI0 OT (Q)yHKIIMH, 331aHHON HESIBHO
[IpumenuTs Torapudpmudeckoe audpepenuuposanue: y=x"™,x>0.

y=4&-1 E(X_ 3)°

Haiitn mnpousBomHyo (GyHKIUHW, 3aJaHHON ypaBHeHHeM Yy2=2pX, Tne p — TMapamerp
[TponuddepenmupoBars PyHKIHIO Y(X), 3aJaHHYI0 YPaBHEHUEM y=COS(X+Y).

Bomnpocs! 1J1s1 CAMOKOHTPOJIA:
[TpoomKUTh IpeIoKEeHNE CI0KHAsA GYHKIUSA — 3TO. ..
[TpuBectn mpumep CI0XKHON (YHKIUHU, yKa3aThb MPOMEKYTOUHYIO MEPEMEHHYIO M BHEIIHIOK
byHKLHIO.
ChopmynupoBaTh  aIrOpuT™M  HAXOXKJAEHUS  MPOU3BOJHOM  (QYHKIMHM  NPOU3BOJIHBIX
IIpakTHyeckas padora Ne20.

Tema: IIpousBoanbie U U@ epeHunanbl BLICIIUX NOPAAKOB. PackpbiTHe pa3IMYHbIX

HeolpeAeIeHHOCTeH ¢ moMOoLIbI0 npaBuJia Jlonurasus.

3aganus nas ) CaMOCTOAITEJIbHOTO PelIeHus.
Haiitu =4 MIPOM3BOIHBIE BTOPOTO MOPSIIKA Y CICAYIOMUX (PYHKITHIA:
f(x)
f(x) = arccog
3
Haiitu nuddepennnansl TpeThero nopsaka y Cleayommx QyHKIuii:
f(x) 2 54—
f (x) cos3x
Haiitn _ MPOU3BOAHYIO YETBEPTOTO MOPSJIKA Y CIASAYIOMMX (HYHKITHA:
f (x)Inx =
f (x)
Berauciuth — @ TIPE/IC OTHOMICHNS JBYX (GYHKIUH, MONB3YsICh TpaBuiaoM Jlomuras:
.osinx
lim —
*0gin 2x
.o lnx
litn —
A= +o x
. 3x7+12x°
lim

ER
20 FEx

Bonpocsl 1J151 CAMOKOHTPOJISA:
1./laTh OHATHE IPOU3BOIHON BTOPOTIO MOPAIKA.
2./1aTh MOHATHE MPOU3BOJAHOM N-TO MOPsAKA
3.CopmynupoBaTh hruznyeckuii cMbIca 1 U 2 MPOU3BOIHOM.
4.ChopmynupoBats rpaBuiio Jlonuramns
IIpakTH4eckas padora Ne2l
Tema: UccienoBanne pyHKIUI HA IKCTPEMYM U MOHOTOHHOCTb.
3agaHus 17151 CAMOCTOSITEILHOIO PelIeHHs
HccnenoBath pyHKIMH C TOMOIIbIO IIEPBOM MPOU3BOAHOMN
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e y=x"-x6
e y=x+3"+9x-6

o y=2"%x
e y=5+5"

Bomnpoce! 111 caMOKOHTpPOJIA:

JlepeuncnuTh CBOWCTBa (PYHKIHH, HA KOTOPHIE MOXKHO HCCIENOBaTh (YHKUIHUIO C ITOMOIIBIO
IIEpBOU MPOU3BOJHOM.

JlaTh NOHATHE KPUTHYECKUX TOYEK.

.JlaTb NOHATHE MOHOTOHHOCTH (DYHKITUH.

Jlatb moHsTHE SKCTpeMyMa (QYHKIIHH.

ChopmynupoBaTh aJropuT™M HMCCIEIOBAHUSA (PYHKUIMU C TOMOULIbIO MEPBOH MPOU3BOIHOM.
IIpakTHyeckas padora Ne22

Haxoxnenune Touyek paspbiBa pynkumid. Haxoxnenue acumnror. Ucciaenosanue pyHkumii
Ha neperuo.

3agaHusa I caMoOCTOATeJbHOro pemeHust lccnenoBarh (QyHKIMH Ha BBITYKIOCTb,
BOTHYTOCTb M TOUKH Teperuoa:

y=x'-6x"+5
y=x"+3x

y=2X X +7x
Bonpocs! 1151 CAMOKOHTPOJIA:
1. Kakue Touku rpaduka Ha3bIBAKOTCA TOYKaMu nepermba?
2. Kak uccnepyertca GyHKUMA HA TOYKKM nepernba ¢ NOMOLWbLIO BTOPOA Npoun3-
BOAHOW?
3. Cdopmyaupyiite npasuna uccaepoBaHva GyHKUMKM Ha TOMKKM neperunba.
4. Y10 HeobxoauMO 3HATbL ANA NOCTPOEHUA rpadura GyHKUUKU?

IIpakTHyeckas padora Ne23
IHonnoe uccaenosanune pynkuuii. Ilocrpoenne rpadpukos.
3agaHus 1J19 CAMOCTOSITEILHOTO pPelleHusl

Hccnenyiite cnenyromue GyHKINUN U TOCTPONUTE UX TpadUKH:
X

e
y = —
y X
y = 2X
X —4
Bonpocsl 3 JJIs1 CAMOKOHTPOJIS:

—X X 1. Ilepeunciuts  cBoiicTBa GyHKIMH, Ha KOTOpbIE MOKHO
UCCJIE0BATh (PYHKIIMIO C MOMOLIbIO EPBON IPOU3BOJHOM.
JlaTb OHATHE KPUTUYECKUX TOUEK.
.JlaTb mOHsATHE MOHOTOHHOCTH (DYHKITUH.
.JlaTb noHsATHE S3KCTpeMyMa (QYHKIHU.
CdhopmynupoBaTh anropuT™ UcCieAOBaHMS (PYHKIIH C TIOMOIIBLIO TIEPBO TPOU3BOTHOM.
JlepeuncnuTh cBONCTBA (PYHKLHH, HA KOTOPbIE MOXKHO HCCIEI0BaTh (PYHKLHUIO C MOMOIIBIO
BTOPOW ITPOU3BOJHOM.
JlaTb OHATHE MPOMEKYTKOB BBIITYKJIOCTH, BOTHYTOCTH.
.JaTth nonsTue Touek neperuoda.



9.

10.

oMW

10.
11.
12.

.CpopmynupoBaTh aaropuTM UCCIEOBAHUS (PYHKIUHU C TOMOIIBIO BTOPOM MPOU3BOIHON
[Ipoananu3upoBaTh cxemy, KOTOPOW PEKOMEHIYETCs MOJIb30BaThCS MPU MOCTPOEHUM rpaduxa
byHKIMN.
IIpakTnyeckas padora Ne24.
Tema: HaxoxneHue HeomnpeneJeHHBIX HHTEIPAJI0B HEMOCPEICTBEHHBIM
HHTErpUpPOBaHHUEM U CIIOCOOOM 3aMeHbI NepeMeHHOM.
3agaHus 17151 CAMOCTOSITEILHOTO PelIeHHs

1
- 2 ; o
Haiitu: a) I x? —ijfx2 +4/3 x: b) Ix2(1+2x)dx; c) I(e“ +4cosx+37 5% )dx

Haiiru: a) _[5"'!""‘ -cos xdx ; b) _[(4)63 +5)x’dx ; ¢) Jcos(.?x —2)dx.
Haiiu: a) [(2x—5)e’"dx;b) [(6x+1)cos xdx.

Bomnpocs! a5 CAMOKOHTPOJIA: ‘
OOBACHUTD MOXKET JIM (YHKIUS HMETh €JAMHCTBEHHYIO IE€pPBOOOPAa3HYI0 Ha HEKOTOPOM
IPOMEXKYTKE?
[Tpoananu3upoBaTh BEPHO JIM YTBEp)KACHUE: a) rpaduKu JIIOOBIX JABYX MEPBOOOPA3HBIX MOYKHO
MOJIYYUTh APYT U3 Apyra mapajuieIbHbIM MepeHocoM Baodb ocu OX; 0) rpaduku I0OBIX ABYX
NEepBOOOPA3HBIX MOYKHO MOIYYUTh APYT U3 Apyra HapajjieabHbIM NepeHocoM Baojb ocu OY; B)
rpaduky MmepBoOOpa3HBIX MOTYT IiepeceKarbcs; I') Tpaduku NepBOOOpa3HbIX HHUKOTJa HE
nepeceKaroTcs ?
JaTte moHsATHE IEPBOOOPA3HON (PYHKITUH.
JlaTb MOHATHE HEONPEIETIEHHOTO UHTErpaIa.
[IponmttocTpupoBaTh OCHOBHBIE CBOICTBA HEONPEEICHHOTO HHTErpaa.
ChopmynupoBaTh B 4eM COCTOSIT METOJIbI HHTETPUPOBAHHUS 110 YACTSIM M 3aMEHbI IEPEMEHHOH B
HeornpeneneHHoM uaterpaine? [lpuBectu npumepsl.
IIpakTyeckas padora Ne25.

Tema: Haxoxaenue HeollpeJeJeHHbIX HHTErpPajoB METOAOM «I10  YacTsAMY,
HHTerpHPOBaHHE HEKOTOPHIX TPUTOHOMETPUYECKHX (PYHKIU.

3agaHus AJ15 CaMOCTOSITEILHOTO pelleHust

Haitru: (x5)e¥dx; | -

(6x  1)cosxdx. [+

(7x 4) sinx dx arccosx dx In x dx

(x3 2X 1) Inx dx +

Bonpocsl 1J1s1 cAMOKOHTPOJISA:

OOBsACHUTD MOXKET JM (YHKIUS WMETh EIWHCTBEHHYIO IE€pPBOOOPa3HYI0 Ha HEKOTOPOM
IPOMEXKYTKE? )

[Tpoananu3upoBaTh BEPHO U YTBEp)KACHUE: a) rpaduKu JIIOOBIX JBYX MEPBOOOPA3HBIX MOXKHO
MOJIyYUTh APYT U3 JApyra NppameslbHbIM nepeHocoM Boib ocu OX; 6) rpaduxu J1ro0bIX OBYX
NEepBOOOPA3HBIX MOYKHO MOIYYUTh APYT U3 Apyra HapajjieabHbIM NepeHocoM Bojb ocu OY; B)
rpaduky MepBOOOpPa3HBIX MOTYT IMepeceKaTbes; I') TpaduKu NepBOOOpa3HbIX HHUKOTJA HE
HepeceKaroTcs ?

JaTb nonsiTHe nepBooOpasHON GyHKIUY.

JlaTb IOHATHE HEONPEIETIEHHOTO UHTETPaIa.

[TpoumttocTpupoBaTh OCHOBHBIE CBOIMCTBA HEONPEEICHHOTO HHTErpaia.

ChopmynupoBaTh B 4eM COCTOSIT METOJIbI MHTEIPUPOBaHUA 1O YacTsM ? IlpuBecTu mpumepsl.
3agaHus 119 CaMOCTOSITEIbHOTO peleHust

Haiit naTerpan:
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F dx-3
X
x' - dx+3

P 2x+d
—dx
dy' - By +h

« x+5

J—d\
X 4+ Tx+l0

OOl WN B

HaTb MOHATHUC HCOMPCACIICHHOI'O NHTCTpalia.

0
é(dx j

xdx I\/_

"
b -[ sindxdx
0

(2]

dx
* JVX+3

1 1+=x
f:J-x—g chx

Haiitn HMHTErpai oT HMppanyoHaJIbHOU
byHKIUY .

Haiitn WHTETpai oT T dx HMppanyoHaJIbHON
GYHKIIH . I =I —

Bonpochl /15l CAMOKOHTPOJIS: I+x1+x

1. CdopmynupoBaTs MpaBUIIO UHTETPUPOBAHUS PATUOHAIBHBIX IPOOCH.
ITepeuncnuTh METOBI Pa3I0KEHUS HA MHOKUTEIIH.

IIpakTnueckas padora Ne27.
Tema: Onpenesnennslii HHTErpaJ, popmyna Herorona-Jleii0Huna, 3aMeHa nepeMeHHON B
omnpeae;IeHHOM HHTerpaJe, MeTol «Io YacTsAM».
3agaHus 17151 CAMOCTOSITEILHOIO pPelIeHHs
Haiitn onpeneneHHbIil HHTETpaN y CIeAYIOMUX (yHKITHMA



~No ok

1)
2)
3)
4)

™

1

X10) Jox+sinx+
dx -1

E?x 2)efdf -
0

Bonpocek! 1151 caMOKOHTPOJISA:
JlaTb OHATHE ONPEIETIEHHOTO UHTETpaIa.
[lepeuncnuth criocoObl HAX0XKICHUS ONPEACIEHHOTO HHTErpaa.
CdhopmynupoBaTh aNropuT™M HaXOXKIACHUS OTIPEIEIIEHHOTO HHTETpaia METOAO0M IOICTAaHOBKH.
CdopmynupoBaTh aITOPUTM HAXOKICHHS OMPEIETICHHOTO HHTETpasia Mo YacTsIM.
IIpakTnyeckas padora Ne28.
Boruuciaenue miomagei miockux Gpuryp
Tema: Borunciienue miomagei miockux puryp.

3agaHus 17151 CAMOCTOSITEJILHOTO pellleHus!
Haiitu momans Guryp, orpaHMueHHBIX CIIEAYIOMIUMU JIMHASIMH:
y X2 4, x=9, x=1, y=0,
y X3, x=0, x=1, y=0
y (x  1)2x=3,y=0
y ex,y exx=1
Bonpocs! 1151 cAMOKOHTPOJISA:
JlaTh MOHATHE_KPUBOIMHENHOW TPAIICIINU.
CdopmynupoBaTh aITOPUTM HAXOKIEHUS TUIOMIACH MIOCKUX QUryp.
[lepeuncnuth ciiydau pacmofioKeHHs] GUTyp, JUIS KKIOTO Ciydas BOCHPU3BECTH (POPMYIIBI
HAXO0XJICHUs TUIolIaaen puryp..

IIpakTnyeckas padora Ne29.
Tema: IlpniokeHus1 onpeaeICHHOT0 HHTErpajia: BbIYHCICHUE IIyTH, padoTa nepeMeHHoi
CHJIbI, IJIMHA IyTH U AP.

3agaHus AJ151 CAMOCTOSITE/ILHOTO pellleHus!

Pemmts cnenyromue 3anauu:

CxopocTh ABHKeHHA TOYKH v = (9t2 — 8t) (m/c). Haittk nyTs S,
TIIPOMAEHHBIN TOYKOM 38 YeTBEPTYIO CEKYVHIY.

JIBa Tesia HAYAIM ABUTATHCA OJHOBPEMEHHO U3 OAHOM TOYKH B OMHOM
HanpaBJeHUH 1o npsmoii. IlepBoe Telo ABMIKETCS CO CKOPOCTHIO

v, = (6t2 + 2t) (M/c), BTOpoe — CO CKOpOCTHIO U, = (4t + 5) (m/c).
Ha xaxomMm paccTrossHuM S APYT OT APYyra OHM OKaXKyTcd depes 5 ¢?

Hus pacrsixxenuss npyxussl Ha [; = 0,04 M HeoOxoauMO coBep-
muTh pabory A, = 20 Ixx. Ha kakyio anuny [, MOXHO PacTAHYTh
IIPpY>XHHY, coBepmIuB padbory, paBryio 80 Ix?



no

[IuauEapuYecKasa IUCTEPHA C PaguycoM
ocHoBaHuA r = 0,5 M u BeicoTOM H = 2 M

3amnosHeHa Boaoi. IlnorHOCTH BOAel p = H

= 1000 xr/m3. Onpegennts pabory A, Ko-

TOPYI0O HEOOXOAMMO IIPOM3BECTH, YTOOBI e S N
of

BBIKA4YaThb BOAY U3 IACTEPHEI.

Bomnpocs! /151 CAMOKOHTPOJIA:
CdopmynupoBaTh MOHATHE ONPEACICHHOIO HHTErpaia OT JaHHOH QyHKIuu?
3anucath (OpMYIly BBIUMCICHUS TyTH C IOMOIIbIO OIIPEIETICHHOI0 HHTETpalia
3anucath (QOpMyNly BBIUMCIEHUS pPAOOTBI C TIOMOILIBIO ONPEAEICHHOTO HHTErpana.
IIpakTHyeckas padora Ne30
IIpuban:keHHOe BHIYMCIIEHUE ONIPe/ieIeHHOI0 HHTerpaJa.
3asaHus 1/ CAaMOCTOSITEILHOTO pPeleHust

1

sinx?dx f
Boruncnuts npubanKeHHbIMU METOJAMHU UHTErPajl 0 . B xauectBe 1 B3415b 10. 2
dx
BI)I‘-II/ICJ'II/ITI) LICTI)IpI)MSI MEeToJaMu HHTeTpaH 1 X C TpCMSI )1_€C5[TI/I‘IHI)IMI/I 3HaKaMMU. B Ka4uecCTBC 11
B34Th 10. 7
4sinx dx

Boruncnuth npuOIMKEHHBIMU METOJJaMU UHTErpain ° Xe YeTBIPbMSI ACCITUYHBIMU 3HaKaMu. B
Ka4yeCTBE N B3ATh 5.
Bomnpoce! 111 caMOKOHTPOJIA:
1. CdopmynupoBaTh noHaTue nepBooOpasHoi ot naHHoK GyHkuuu? [IpuBecTn mpuMepsl.
2. OOBACHUTh MOXET JIU (QYHKIUS UMETh €AMHCTBCHHYIO NMEPBOOOPa3HYI0 Ha HEKOTOPOM
IIPOMEXYTKE?
3. CdopMympoBath MOHATHE HEONPEACIICHHOTO HHTErpajia OT JaHHOW (QyHKITHN?
4. MO>HO M CpaBHUBATh KAU€CTBO MPUOIMKEHUH 110 UX a0COIIOTHBIM MOTPEUIHOCTIM?
5. CpaBuutb pesyabtathl u3mepenuit: 0,0025 T wmm 0,372 m?
6. OOBACHUTP KaKOBa TpaHHIIA OTHOCHTEIBHON IOTPEIIHOCTH NPHUOIMKEHHOTO YHCIA,
MMEIOIIIETO JIBE 3Havamme nudpsl? Tpu 3HaYaImme nudpor?
7. Oxkpyrnute uucna 273,521; 0,03984; 1,0053 1m0 JaByX 3HAKOB TIOCJHE 3amsiTOM.
IMpakTnueckas padora Ne31
Tema: Yucaosbie psiabl. UccienoBanue YMCJI0OBBIX PAJAOB HA CXOAMMOCTb.
ITonsiTHE YNCI0BOTO psijia.
IIpu3HAKH CXOAUMOCTH YHCIOBBIX PAI0B
3agaHus AJ151 CAMOCTOSITEILHOIO pelIeHusI
Uccnenosars psig Ha CXOAUMOCTh
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Bonpocekl 1J151 CAMOKOHTPOJISA:

Uto Ha3bIBA€TCS YACTUYHOM CYMMOM YHCIIOBOTO psiga?

Uto Ha3bIBaeTCsI CyMMOM psijga?

Kaxko¥i psi Ha3pIBaeTCst CXOAAMMUMCS ?

Kakoli psin Ha3bIBaeTCs pacXoismumes?

ChopmynupyiiTe HEOOXOAMMOE YCIOBHE CXOAMMOCTH PsiJia C HEOTPUIATEIHHBIMH YJICHAMHU.

CdopmynupyiiTe 10CTaTOUHBIE MPU3HAKH CXOUMOCTH PSIIOB C HEOTPHUIIATETFHBIMU YJICHAMHU.

Kaxkoli psin Ha3pIBaeTCsl 3HAKOYEPEAYIOITUMCS ?

Cdopmynupyiite npusHak Jleitbauna ais sHakouepenyromuxcs psaaos? [lpakTuyeckas padora

Ne32

Tema: dyHkuuoHaiabHbie psabl. HaxoxkaeHue nHTepBaa cXoAuMOCTH (PYHKIIMOHAJIBHOIO
pana.

3anaHus AJ1s1 CAMOCTOSITEJILHOTO pellleHu sl
Uccnenosats psig HA CXOIUMOCTh

IpakTnyeckas padora Ne33
Tema: Paznoxenue pynkuuii B psaasl Teiiopa u MakiopeHa, BHINOJTHEHHE
NPUOJIHKEHHBIX BIYUCTCHUI.
3agaHus 17151 CAMOCTOSITEILHOTO pPelIeHHs
Paznoxuts B paa MakiopeHa GyHKIMU:
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fix)=sin" x:

. 1 )
f(x)=—:
14X

I+ x
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I—x
Hcnonb3ys U3BECTHBIE Pa3JI0KEHNU, PA3I0KUTh B P MakiopeHa QpyHKIUH:

a)fix)=e"; 0) f(x) = sin 2x; B) f(x) = cos(—3x)

Bomnpocs! 1J1s1 CAMOKOHTPOJIA:
3anucatb popmyny Teiinopa.
3anucath psin MakiopeHa.

IIpakTHyeckas padora Ne34
Tema: Pemenue nudgepenunanbHbIX ypaBHeHHi 1 nopsiaka
3aganus 1J15 CAMOCTOSITEILHOTO PelieHusl

Pemuth aBHEHUA:
y ' — 1_+Y P
a); 1-x

b) 2y*y'=1-3%? ipu x0=1, Yo=3;
c) (X* y?-x 2y)dy-xy 2dx=0;
d) xy -y=x® npu x0=1, y0=0,5.
Bonpocs! 1151 CAaMOKOHTPOJIA:
Hate nonstue nuddepeHmanb-HOr0 YpaBHEHHS.
[lepeuncnure wu3BECTHBIE BaM THUIBI AU GEpPeHIIMATBHBIX ypaBHEHUH MEpBOro MopsiaKa?
[IpuBeauTe MpuMeEpHI.
OOBACHUTD OTIMYUE YACTHOTO PELICHHUS OT OOILEro.
OO0BsicauTe MOXeT i J[Y mepBoro mopsika coiepkarh: a) BTOPYIO NMPOHM3BOIHYIO HMCKOMOM
¢byHkunu, 6) UCKOMYIO (YHKLHUIO, B) NPOU3BOAHYIO HMCKOMOW (YHKIHH, TI') HE3aBUCHUMYIO
MePEMEHHYI0?
Jartb nonstue nuHerHoro Y nepBoro nopsuka.
OOBSCHUTL METOJ, KOTOPBIM pematorcs JmHeHsle 1Y nepBoro nopsnka. [pakTudeckasi
padora Ne35
Tema: Pemenue nuddepeHnuaabHbIX YypaBHEHUI BHICHIUX MOPSIKOB, 10Ny CKAIOMIAX
NOHMKEHHEe CTelleHH.
3agaHus AJ1s1 CAMOCTOSITEJILHOIO pellleHus!
Haiitu o01iue pemeHus: ypaBHEHHI:
a) y"+3y'-4y=0, b) y"-2y'-5y=0, c) y"-9y=0, d) 4y"-12y'+9y=0, e) y"-4y'+7y=0.
Haittn yacTHbIE pelieHus ypaBHEHUM:
a) y"+2y'+5y=0; y(0)=1, y'(0)=3;  b) y"+4y'+4y=0; y(0)=8, y'(0)=7.
Pemute ypaBHEeHUS: 1
Q)y 3=4x-b) y, "=1+—= ecmy=-1,y = 1npux=0
X
Bomnpocek! 1151 cAMOKOHTPOJIA:
Jatb nonstie qudQepeHnaIb-HOro ypaBHEHUST BTOPOTO MOPSIKA.
[Tepeuncnurte u3BecTHHIE BaM TUIIHI TUHepeHIMaTbHBIX YPaBHEHUH BTOPOTO MOPSIIKA.
IIpuBenuTe npUMeEpSL.
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OOBsacHUTE MOXeT Ju J[Y BTOpOro mopsiika cojep’kaTh: a) BTOPYIO MPOU3BOJHYIO MCKOMOM
byHKMM, 0) HMCKOMYIO (YHKIIMIO, B) IPOU3BOAHYIO HCKOMOM (yHKINH, T') HE3aBUCUMYIO
IEPEMEHHYIO.
IIpakTHyeckas padora Ne36
Tema: IIpeacraBiaeHne KOMILUIEKCHBIX YK ceJI B pa3HbIX ¢opmax. JlelicTBud €
KOMILIEKCHBIMHY YHCJIaMHU.
3agaHus 17151 CAMOCTOSITEILHOIO pPelIeHHs

21 3 2i V) 5 3i 21T T,21 Dz, +
JlaHpl 1Ba KOMIUICKCHEIX YKcia U . Haitu 71! 22

| =5(cos£+i-sin£) Z =l-(cos£+i-sin£]
7 8 g) 2 5 5

Janel  gBa KOMIUJIEKCHBIX YHciia U . HaWTh 71722,71: 72,712,225

2i 1 %
5 L= €
z,=4-e°
Z 72,21 72,212,724 1 3 1°
JlaHbl 11Ba KOMIUIEKCHBIX 4YHCIIa u _ . Haiitn
122,217 22 z=¢" z,=¢*" _
JlaHbl 1Ba KOMIUIEKCHBIX YHCIIA . Haiitn
Jans! uncna z1=1+i, zo= , Z3= . \F‘ . Hatitn B
V3+i 1+1v3

anreOpanveckoit popme:

a. Z1+23-22, b) 21/(22*23), €) (22)°.

Bonpocsl 1u1si CAaMOKOHTPOJIA:

[Tepeuncnuth GOpPMBI KOMIUIEKCHOTO YHCIIA, U KAK OHU OIPEIEIISTIOTCS.

[TpoeMOHCTPUPOBATh COOTHOIICHUE MEKIY BEIIECTBEHHBIMH U MHUMBIMH YHCIIAMH.

3amucaTth B TPUTOHOMETPUUECKOM hopMme paBHO umcio 1/z,ecnmu z=r (cosp+ising).

[TpoeMOHCTPUPOBATh CIIOXKCHHUE, BBIYMTAHHE, YMHOXXCHHE M JICJICHHE KOMILUICKCHBIX YHCE,

3aMMCaHHBIX B ayireOpandeckoit hopme.

[TpoeMOHCTPUPOBATh YMHOXKCHHE KOMILICKCHBIX YHMCEJ, 3alMCAHHBIX B TPUTOHOMETPUYCCKOM,

MOKa3aTeIbHON (opMe.

[TposeMoOHCTpUPOBATh JENICHUE KOMIUICKCHBIX YHCEN, 3alMCaHHBIX B TPUTOHOMETPHUYECKOM,

MOKa3aTeILHON opme

[TpoaHanu3upoBaTh MpH KAKOM YCJIOBUHU 71-5 CTENICHb KOMIUIGKCHOTO 4YHCIA Z SIBJISICTCS: Q)

JIEUCTBUTEIBHBIM YHCIIOM; 0) YACTO MHUMBIM YHCIIOM?

[TpomuIroCTpUpPOBAaTh TEOMETPUYCCKH apUPMETHUUCCKHE JICHCTBHS C KOMIUICKCHBIMU YHCIIAMH.

IIpakTHyeckas padora Ne37

Tema: Ilepexon ot ogHOM (POPMBI KOMILJIEKCHOI'0 YHC/IA B ApYrylo. Pemenne ypaBHeHn

3aganus 1J15 CaMOCTOSITEILHOTO pPeleHust

. Hpe,[[CTaBI/ITB B TpHFOHOMeTqueCKOﬁ 1 IOKa3aTeIbHOMI Q)opMaX KOMIIJICKCHOC YHCJIO:

a) z=-12+5i, b) z=4-3i, ¢) 2 =1+3"1 , d) z=-1-i.

. [IpencraBuTh B moKa3aTelbHON U anredpandyeckoit popmax KOMIUIEKCHOE YHUCIIO:

a) z=3 (cos(45°)+i sin(45°)), b) z=0,5 (cos150°+isin150°), b) z=2 (cos(-n/3)+isin(-n/3)).
Bomnpoce! 111 caMOKOHTPOJIA:

[Tepeuncnuth GOpPMBI KOMIUIEKCHOTO YHCIIA, U KAK OHU OIPEIEIISIOTCS.

3amucath GOPMYJIBI AT MOIYJIS K apTyMEHTa KOMILIEKCHOTO YHCIIA.

3.Kpurepuu u mKaJja oueHNBAHUA



OneHka

Kpurepun onenkn

OTJIINYHO

PaboTta BbINOJIHEHA MOJTHOCTBIO, B PEIICHUH 3a/1a4 U 3aTI0JTHEHUHN
0JlaHKOB ~ JTOKYMEHTOB HET OWIMOOK W  HCIpaBJICHUH.
Byxrantepckue JOKYMEHTbI COCTaBJIEHBl CaMOCTOSITEIBHO,
OQOpMIIEHBI B COOTBETCTBUU C TpeOOBaHUIMH, aKKypaTHO,
pa3bopunBo. PacueTs! caenansl BepHO. OTBETHI Ha TOCTABJICHHBIE
BOIPOCH! JJaHbl NPaBUIIbHO, B MOJIHOM 00bEME, 0OOCHOBAHHO, C
UCIIOJIb30BAaHUEM TEPMUHOJIOTHH

Xopomo

Pabota BBINOIHEHA NOTHOCTBIO, B PEIICHUHN 3371a4 JOITyCKArOTCS
HerpyOble OMIMOKM WJIM HEeNOYeThl B pacdyerax, MCHpPaBICHHBIC
caMuM oOyyarommmcst. JJokyMeHTbI 0()OpMIIEHBI B COOTBETCTBUH
c TpeOOBaHMSIMH, IOMycKaeTcs Ooinee 2 wucnpasieHuid. [lpu
OTBETE  HA  TIOCTAaBIIEHHBIE  BOMPOCHI  JIOIMYCKAIOTCS
HECYIIIECTBEHHBIE OLUIMOKHM B M3JI0KEHUH MaTepuana. Matepuan
U3JI0)KEH OCO3HAHHO, CaMOCTOSITETIbHO, C HCIOJIb30BAaHUEM
COBPEMEHHBIX HAyYHBIX TEPMUHOB, JIUTEPATYPHBIM SI3BIKOM.

Y,Z[OBJ'ICTBOpI/ITeJ'IBHO

PaGora BbimonHeHa He MoJHOCTHIO (HO HEe MeHee 50 %). PacueTst
clenaHbl ¢ HEerpyObIMH OMMOKaMu. JlOmyIieHsl HETOYHOCTH B
OQOpMIIEHHH  JOKYMEHTOB, MPHUCYTCTBYIOT  HCIIPaBJICHUS.
Byxranrepckue JIOKYMEHTHI COCTaBIICHBI C TIOMOIIIBIO
nmpernogaBaTeiis. HpI/I OTBCTC Ha IOCTAaBJICHHLIC BOIIPOCHI
MaTepuall U3JI0KEeH B He TIOJTHOM 00beMe

BrigBuraeMele mosio>keHNsT HEAOCTATOYHO apTyMEHTHPOBAHBI H
HC MOATBCPKACHBI MTpUMEpaMU; OTBET HOCUT NPCUMYIICCTBCHHO
oIMcaTeNbHbIN XapakTep. HaydHas TepMHUHOJIOTHSI MCTIONB3YETCS
HEJJ0CTaTOYHO.

HeynosnerBopuresnbHoO

PaGora BeimonHeHa He nonHOCThiO (MeHee 50 %). Pacuersl He
OPOM3BEACHBl WM NPOM3BEACHBI C TIpyObIMH OLIMOKaMU.
Hapymens! TpebGoBaHus opopMIIeHHs TOKYMeHTOB. [Ipu oTBeTax
Ha BOINPOCHl OOHApPY>KEHO HEMOHMMAaHHWE OO0YyYaroIUMCs
OCHOBHOTO COJICP)KaHHsI TEOPETUYECKOro MaTepuayia WU
JIOMYIIEH PsIJi CYyLUIECTBEHHBIX OIIMOOK, KOTOphIe 00yYaroImuics
HE MOJKET MCIIPABUTH IPU HABOSIIMX BOIPOCAX MPEIOIaBaTels,
3aTPYAHSETCS] B OTBETAaX Ha BONPOCHIL.
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