MMWHUCTEPCTBO HAVKH U BBICLIEI'O OFPA30BAHU S
POCCUMCKOU ®EJIEPAITMU
®EJIEPAJIBHOE TOCYIAPCTBEHHOE BIOJ’KETHOE
OBPA3OBATEJBHOE YYPEKJIEHUE BBICIIEIO OBPA3OBAHMUSI
«JIYTAHCKHUMN TOCYJAPCTBEHHBIA YHUBEPCUTET
UMEHM BJIAAUMUPA JTAJISI»
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PABOYAS [IPOTPAMMA YYEBHOU JUCIHUTIJINHBI

«MareMaTHKa»

o Hanpapjienuto 1oarotoBkd 15.03.05 KoHCTpyKTOPCKO-TEXHOJIOMMUYECKOE
obecrieyeHre MalTHHOCTPOUTENILHBIX IIPOU3BOACTB

HpO(bI/IHB MOoATrOTOBKH «TexHonorus MaIllHHOCTPOCHHU >

Jlyranck — 2023



JIuct cornacosanus PITV ]|

PaGouas mporpamma yueGHOH AMCIMIUIMHBI «MaremMaTukay 110 HaIpaBICHHIO
IIOArOTOBKH 15.03.05 Konctpykropcko-texnonornueckoe obecnevenne
MalIHHOCTPOUTEJIBHBIX MPOU3BOICTB. — 17 C.

Pabouast nporpamma y4eGHONH IucuMIIMHBL «MareMaTiuka» COCTABICHA HA OCHORE
(herepanbHOro rocynapeTBEHHOrO 06pPA30BATENHHOTO CTaHJapTa BBLICIIET0 00pa3zoBaHus 110
HanpaB/ICHUIO  MOATOTOBKH  15.03.05 KoHcTpykTopcko-TexHOMOTHUeCKoe ofecneucHie
MalIMHOCTPOUTENIBHBIX TIPOM3BOJICTB, YTBEPIKACHHOTO IIPHKa3oM MUHHCTEpPCTBA HAYKH M
BbIcHIero obpasosanust Poccumiickoit ®enepauuu ot 17 asrycra 2020 roga No 1044 (c
U3MCHCHUSMU M JIOTIOJIHEHHSIMH), 3apPErHCTPHPOBAHHOIO B MHHHCTEPCTBE  IOCTHIHH
Poccuiickoit  ®enepamun 10 cenTaOpsa 2020 roma 3a Ne 59763, y4ebHOro IjiaHa 1o
HaMpaBlICHUIO  TOATOTOBKH  15.03.05 KoOHCTpYKTOPCKO-TEXHONIOrHYECKOE obecreucHie
MalIMHOCTPOUTENBHBIX  TIPOM3BOACTB, (HMPOopHIb «TeXHONOTHS MAMHOCTPOCHHUSY) M
llonoxenns o paboueit mporpamme yuebuoit guctmminust 8 ®TBOY BO «JITY um. B. Hassiy,

COCTABUTEJIb:
KaHZ. TCXH. HAYK, J101l., 3aBe1yIOLIHH Kadenpoit npukiaaHoi Matematuku Manbii B.B.

PaGouas mporpamma y4eGHON AMCHMIIIMHEI yTBEpIKIEHA cenanumn  Kaepol
NIPUKJIAJIHOH MaTEMATHKH
18 anpens 2023 roxa, npotokon Ne 10

3asemyronmi kadenpoil NpuKIagHOH MaTEeMaTHKH ; Mauwrii B.B.
Z.
ITepeyTBepxiena: «_ » 20 roja, npow
Cornacorana:
Jupektop HHCTUTYTa TEXHOJIOTHH %} /RHKCHEPHOM MeXaHuKH

27 Morunsnas E.IT,

PexoMenjiosana Ha 3aceflaHMd  y4eOHO-METOMMUECKOH KOMHCCHH — HH CTHTYTA
(bakynbTETa KOMITBIOTEPHBIX CHCTEM M HH(OPMAHOHHbIX TEXHONOTH
19 anpens 2023 roxa, mporokon Ne 8.

llpencenarens yuedbno-mMeTonnyeckoll komuccun Qakyibrera NLIOTEPHBIX CHCTEM H
HH(POPMALIHOHHBIX TEXHOJIOTHi Betposa H.H.
v

© Mansrit B.B., 2023 ron
© ©I'BOY BO JII'Y um. B.JIAJISA», 2023 ron



CTpyKTypa u coaep:KaHue IUCIHUILTHHBI

1. Hean u 32124 JUCUMILUIMHBI, €€ MECTO B y4eOHOM Mpoluecce

JlucuuIuinHa MpeAcTaBIsieT COO0OM H3JI0KEHHE OCHOBHBIX MOJIOKEHUI
MaTeMaTUYeCKOT0 aHallh3a, AHAJIMTUYECKON MeOMETpUU U JIMHEWHOHN anreopsl,
HEOOXOIUMBIX JIJISl U3YUYEHUS CIIEUUATbHBIX JUCIUIUIMH.

Lenp m3ydeHUs: TUCUUIUIMHBI — OBJAJEHUE CTYJECHTaMH HEOOXOIUMBIM
MaTeMaTH4YECKUM almapaTroM, IMOMOTalolUM aHAJIW3UPOBaTh, MOJAEIUPOBATh U
pemaTe 3a1a41 B paMKax IMPUKIIAIHBIX UCCIEA0BaHUMN.

3aayu: pa3BUTHE JIOTUYECKOTO0 W aOCTPAKTHOTO MBIIUJICHUS CTYIEHTOB,
OBJIQJICHUE CTYJEHTAMU METOJAMHU HCCIICIOBAHMS U PEUICHUS MAaTeMaTHYECKUX
3a/1ay; BbIpa0OTKAa y CTYACHTOB YMEHHS CaMOCTOSITEIbHO PaCHIMPATH CBOU
MAaTE€MAaTUYECKUE 3HAHUA M NPOBOJWTh MAaTEMATHUYECKUU AHAIM3 MPHUKIIAIHBIX
3a7ay.

2. MecTo nucuuninnsl B crpykrype OIIOII BO

HMucuumnrHa «MaremaTuka» BXOOWT B MOAYJIb €CTECTBEHHOHAYYHBIX
JUCLMILIINH 00513aTeIbHON YacTH y4eOHOTro IUIaHa.

HeoOxonuMbpIMU  yCTIOBUSIMU  JIJIi  OCBOEHUSI JTUCLUILIUHBL  SIBJISIOTCS:
3HaHHME DJJIEMEHTApPHONW MaTeMaTHKU: aireOpbl, TeOMETPHUM, JJIEMEHTAPHBIX
(YHKIMI 1 OCHOB MaTeMaTUYECKOTO aHAJIN3a; YMEHUS pelllaTh TUIOBBIE 3a]jaul
JJIEMEHTAPHON  MAaTEMAaTHKW;  HAaBBIKM  MBICIHUTEIBHOM  J€ATEIbHOCTH,
JIOTUYECKOTO aHAJIN3a, MaTEMAaTUYECKOTr0 M TEOMETPUYECKOTO MBILUICHMSL.

CopnepxaHne JUCLUILIMHBL  SIBJISETCS  JIOTUYECKUM  IMPOJOJLKEHHEM
COJICpKaHUS JJIEMEHTApPHOM MATEMATHKU M CIYXXUT OCHOBOW JUII OCBOEHUS
CHEIUAIbHBIX NHXCHEPHBIX TUCLUIIINH.

3. TpeOGoBaHus K pe3yJibTATAM OCBOEHHSI COAEPKAHUA TUCUHUIIMHBI

CryneHThl, 3aBepLIMBIIME UW3Y4YEHHWE AUCUHUIUIMHBI «MaremaTukay,
JOJIKHBI

3HATh: OCHOBHBIE MOHATHS U METOJIBI MATEMAaTUYECKOTO aHAJIN3a, B YaCTU
muddepeHnnaIbHOT0 U MHTETPATHHOTO HCYMCICHUS, TEOPUU PSIOB; TECOPUU
JTUHENHOW anreOphl; aHATMTUYECKON reoMeTpur; Teopuu auddepeHITnaIbHBIX
YPaBHEHUW; OCHOBHBIE QJITOPUTMbl THUIIOBBIX YHCIIEHHBIX METOJOB PEIICHUS
MAaTeMaTHYECKHUX 3a/1a4.

YMETh: UCIIOJIB30BaTh METO/IbI MATEMATHUECKOT'0 aHAJIN3a, AHAJTUTUYECKON
Te€OMETPUH, IMHEHHOU anreOpbl, Teopun (HYHKINI KOMIUIEKCHOTO MIEPEMEHHOTO;
MCITIOJIb30BaTh OCHOBHBIE IPUEMBI 00PAOOTKHU IKCIIEPUMEHTATHHBIX TAHHBIX.

BJIaJICTh. MATEMATUYECKUMH NOHATUSMH M CHUMBOJIAMM ISl BBIPAKECHUS
KOJINYECTBEHHBIX U KAYECTBEHHBIX OTHOLICHU, MATEMAaTUYECKUMHU METOJIAMU U
aIrOpUTMaMHU B IPUIIOKEHUSIX K TEXHUYECKUM HayKaM.

[lepeuucnennbie pe3yabTaThl OOpa30BaHUS SBISIIOTCA OCHOBOM st
dbopmupoBanus craenyrnmx kommneteHnui (B cootrBerctBuu ¢ ®I'OC BO u
TpeOOBaHUAMM K pe3yJbTaTaM OCBOCHUS OCHOBHOW 0Opa3oBaTebHOM
nporpammsl (OIIOIT BO):



YHUBEPCAIbHBIX:
VYK-1
uH(popmarm,
MOCTABJICHHBIX 33724

4. CTpyKTYypa ¥ coaepkaHue JUCHUILIUHbBI

croco0eH OCYHICCTBJISITh IIOUCK, KpI/ITI/I‘-IGCKI/Iﬁ aHaJIu3 M CHHTC3
IMPUMCHATDH CUCTEMHBIM MOAXOHd HJIs peICHus

4.1. O0beM y4eOHOIl TUCHUIUINHBI U BUAbI Y4e0HOI padoThI

O06nem vacos (3.€.)
Brj yae6HO# paGoTE! Ounas OuHno- 3aouHast
dbopma 3a04Has dbopma
dbopma
OOmas yueOHast Harpy3ka (Bcero) 504 504
(14 3au. en) (14 3au. en)
OO0s3arenpHas ayTUTOpHAS yueOHas 272 46
Harpyska (Bcero)
B TOM YHCJIC:
Jleximn 136 24
CemMuHapCcKue 3aHATHS - -
[IpakTHueckue 3aHsITH 136 22
JlabopaTopHbie pabOTHI - -
Kypcosas paboTta (KypcoBOii MPOEKT) - -
NunuBuayanpHOE 3a1aHUE 1-3 cem. 1-3 cem.
CamocrositensHas paboTa cTyaeHTa (Bcero) 232 458
dopma aTTecraryu 9K3aMeH; IK3aMeH
(1-3 cem.) (1-3 cem.)

4.2. Conep:kaHue pa3iejoB TUCHHILIHHBI

Cemectp 1

Tema 1.

Jluneitnas anredpa

Marpuipl. Onepannu Hajg Marpuiiamu. Onpenenutend. CBoilcTBa
ONPEAECITUTEIICH. Paznoxenune ONPEETUTEIIEH. Meronpl
BBIUUCIICHUS onpeaenuTeneii. O0paTHas mMaTpuIia.

Martpuunbie ypaBHeHusi. Panr marpuibl. CUCTeMBbl JIMHEHHBIX
anreOpanyeckux ypaBHeHui. Matpuunsnii metoa. Meron Kpamepa.
Meron I'aycca. Teopema Kponekepa—Kanemm. @yngamenTanbHas
CUCTEMA PEILICHUM.

Bekropel. JluHelHble onepanu  Hax BekTopaMu. JIuHenHas
3aBUCUMOCTh BeKTOpOB. baszuc. Koopamnater BexTOopa B 0Oasuce.
JleictBus € BEKTOpaMH B KOOPJMHATHOM MPEICTABICHUU.
JexaproBa cuctema koopauHatT. MI3MeHeHne KOOpIUHAT IIPU 3aMEHE
0azrica 1 Havaja KOOpMHAT.

[Ipoekumsa  Bektopa. CKalIApHOE  NPOU3BEIACHUE  BEKTOPOB.
BekropHoe npousBeaeHne BeKTOpoB. CMENIaHHOE TPOU3BEACHUE.



Tewma 2.

Tema 3.

Jluneiinble omepaTophl Ha IMIOCKOCTH. COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAuU€HUs JIMHEHHOro omnepatopa. KBampartnunbie
(opMBL.

AHanmuTuyeckas reoMeTpus

[Ipocreiimme 3amayn aHAIMTUYECKOW I'€OMETPUM Ha IUIOCKOCTH.
YpaBHEHME JIMHUM HA TUIOCKOCTH. YPaBHEHUE MPSIMOU C YIJIIOBBIM
k03(ppuLieHTOM. YpaBHEHHE MPSIMOM C YITIOBBIM KO3 PHULIIEHTOM,
IPOXOMAIIEH 4Yepe3 [JaHHYX0 TOYKY. YpaBHEHHE IIPSAMOM,
NPOXOAIICH uepe3 ABe AJaHHble Touku. OO0IIee ypaBHEHHE TPSIMOM.
YpaBHeHHE NPAMON B «OTpe3Kax». HopMasibHOE ypaBHEHNE PSIMOM.
KpuBble BTOporo nopsiaka.

YpaBHEHHE MOBEPXHOCTH B MPOCTPAHCTBE. YPaBHEHUE IUIOCKOCTH,
NPOXOJAIIEH 4Yepe3 MaHHYK TOUYKY, C 3aJaHHBIM HOPMaJIbHbIM
BekTopoM. OO111ee ypaBHEHUE IJIOCKOCTU. Y PaBHEHHUE MJIOCKOCTU B
«OTpe3Kax». YTrol MeXAy JABYMs IUIOCKOCTSAMHU. Y CIIOBUS
NapajuleJbHOCTH MW MEPHNEHAMKYJISPHOCTH JABYX IUIOCKOCTEH.
HopmansHoe ypaBHeHue mockocTu. PaccrosiHME OT TOYKH 110
IUIOCKOCTH. Y PaBHEHHE IIJIOCKOCTH, MMPOXOSILIEN Yepe3 TPU TOUKH.
YpaBHeHUsI TIPSIMOWM JIMHUM B MpocTpaHCcTBe. KaHOHMYecKue u
[IapaMETPUUECKUE YpPAaBHEHUS IIPSIMON. YpaBHEHUSA IPSAMOM,
NPOXOJAIICH Yepe3 JBE TOYKH. YTOJI MEXAY ABYMS NPSIMBIMU.
VYcnoBus napayuienbHOCTH U MEPHNEHANKYISIPHOCTH JIBYX MPSIMBIX.
[IpsimMas ¥ TUIOCKOCTH B MPOCTPAHCTBE: YIOJ MEXIY MPSIMON U
IUIOCKOCTBIO, YCIIOBHUSI NEPECEUEHUS] NMPAMON IIOCKOCTH, YCIOBUS
napayuieIbHOCTU U NEPIEHANKYIIIPHOCTU MPSIMOM U IITIOCKOCTH.
[ToBepxHocTn BTOpOro mopsaka. [lummHapUYECKHE MOBEPXHOCTH.
Cdepa. Konycpl. Ommurncoua. ['mnepOomomapl. IlapaGomoumapl.
['eomeTpuyeckre CBOMCTBA 3THX ITOBEPXHOCTEH.

[lonsapHbple KooOpAMHATBEI Ha IUIOcKOocTH. Crnupans Apxumena.
Hunmuaapuyeckne U chepruuecKkue KOOPAWHATHI B IMPOCTPAHCTBE.
Paznuunbie  cnocoObl  3amaHusl JUHUA UM TIOBEPXHOCTEH B
IIPOCTPAHCTBE.

Marematrueckuil aHaIn3

MHoxxecTBa BeHICCTBCHHBIX uuncen. Dynkmumsa. OO6macte  ee
ompenenenusi. CrocoObl 3amanusa. (OCHOBHBIE JJIEMEHTAPHBIE
dbyHKIMY, UX CBOMCTBA U Tpaduku. YUCITIOBBIE TIOCIEIOBATEIFHOCTH,
UX POJIb B BBIYMCIHUTENBHBIX Mporeccax. [lpeaen uyucioBon
nocnenoBarenbHocTu.  CyllecTBOBaHHWE Tpefiesia  MOHOTOHHOM
OrPaHUYECHHOM MOCJIEI0BATEIBHOCTH.

[Ipenen ¢pyHKIMI, OCHOBHBIE IOHATUSA U CBOMCTBA. OJIHOCTOPOHHUE
npenensl.  llepBblii © BTOpoOM 3amedarenbHble npenensl. [Ipenen
byHkuun B OeckoHEYHOCTH. IIpenenbl MOHOTOHHBIX (DYHKIUH.
beckoneuHo Manbsie QyHkimMH U ux cBoidctBa. CpaBHEHUE
OECKOHEYHO MaJbIX (PYHKIIH.

3



Cemectp 2
Tema 3.

HenpepsiBHOCTh (QyHKIIMM B Touke. HempepbIBHOCTH OCHOBHBIX
anieMeHTapHbIX (yHKUuH. CBoMcTBa (DYHKLMH, HENpPEPHIBHBIX Ha
OTpPE3KEe:  OrPaHWYEHHOCTb,  CYIIECTBOBAaHUE  HAMOOJBILETO,
HaMMEHBIIIETO U MPOMEXYTOUHBIX 3HAUCHUM.

JuddepennmanbHoe UCUUCIEHUE (QPYHKUMN OIHOM TMEPEeMEHHOM.
[IpousBoaHas GpyHKIMU, €e CMBICH B pa3iuyHbIX 3aAa4yax. [IpaBuna
HaXOXKJEeHUs Mpou3BOAHOM. IIpous3BomHas ClOXXHOM M OOpaTHOM
(GyHKLIMN. Huddepenpponanue G yHKIMIA, 3aJJaHHBIX
apamMeTpPUIECKUM o0pazom. [Tonsitne byHKIMY,
mudepenmpyemoit B Touke. Juddepenuman ¢GyHKIUH, €ro
reomMerpuueckuid cmbicia. OOmiee MpejcTaBI€HUE O METoJax
nvHeapuzauuu.  MuHBapuantHocth  dopmbl  nuddepennmana.
[IpouzBoanbie U AUQQPepeHIanbl BHICIINX MOPSAIKOB, UX CBOMCTBA.
Touku skctpemyma ¢ynkuuu. Teopema depma. Teopembr Poss,
Jlarpamxka, Komm u ux npumeHeHue. OCHOBHBIE TEOPEMBI O
mupdepenmpyembix  Qynkuusx.  HeompeneneHHoctH M uX
packpbITHe ¢ noMolblo npaswia Jlonuransa. @opmynsl Teinopa u
Maxnopena. [IpencraBneHrie OCHOBHBIX AJIEMEHTAPHBIX (DYHKITHIA 1O
dopmyne Teitnopa. [Mpumenenus hopmyn Teitnopa.

[Tpumenenne nuddepeHIanTbHOro UCYUCICHUS I UCCIIeI0OBAHUS
(GYHKIMI ¥ TOCTpOeHUs] MX rpaduKoB YCIOBUS MOHOTOHHOCTU
(byHKITUH. OKCcTpeMyMbl  (YHKIIMH, HEOOXOAUMOE YCIIOBHE.
JloctraTounble ycnoBus. OTbICKaHWE HaUOOJIBIIEr0 U HAUMEHBIIETO
3HaueHuss  QyHkwH,  AuddepeHIupyeMoil  Ha  OTpe3Ke.
HccnenoBanue  Beimykioctd  ¢GyHkumu. Touku — meperuda.
AcuMIITOTBl  (QYHKIIUH. [TonsiTie 00  ACHMIITOTHUYECKOM
paznokenuu. O01as cxema uccieoBaHus (PyHKIUH U TIOCTPOCHHE
ee rpaduka.

Marematnyeckuil aHaIn3

Heompenenennsiii unterpan. I[lepBooOpasHas. HeompeneneHHbii
MHTETpaJl HU  €ro  CBOWCTBA. | '€OMETPUYECKHMH  CMBICI
HEONPEJEIIEHHOTO  MHTerpajia.  Tabnuia  HEeoIpeneIeHHBIX
VHTETPaIoB. [Ipocreiimme IIPUEMBI WHTETPUPOBAHUS.
Hcnonp3oBanne Tabnuil HHTErpaioB. MIHTErpupoBaHue 1o 4acTsiM u
3aMEHOU MIEPEMEHHOM. WNurerpupoBanune MIPOCTEUIINX
pamoHANBHBIX  ApoOeit. PasnmokeHune apoOHO-paAIMOHATBHOM
byHKIMM  Ha  TpocTedmme  ApoOu.  MeToapl  BBIYHMCIICHHS
HeomnpeneneHHpix  KodhdunmentoB. HMHTerpupoBanue IpoOHO-

PaLMOHAIIBHBIX (b yHKIHIA. WNurerpupoBanue HEKOTOPBIX
UppAllMOHATILHBIX ~ (PYHKIMM W BBIPAXKEHUH,  COAEpKallUX
TPUTOHOMETPUUECKUE GyHKIUH. HNurterpupoBanne

muddepeHInanbHbIX OMHOMOB. [IpuMeHeHne TPUroHOMETPUUECKUX
MOJICTAHOBOK  JIJIi MHTEIPUPOBAHMS  COJEPXKAIIUX  paJUKaibl

byHKIMA.



Tema 4.

Tema b.

OnpeneneHHbIii THTETPAT U €ro MPWIOKEHUS. 3a1auu, IPUBOIALINE
K TIOHATHIO OIPENEIICHHBIX WHTErpanoB. MHTErpampHble CyMMBI.
OnpeneneHHbli MHTETPAI U €r0 CBOMCTBA. TeopeMa O CpelHEM.
IIpousBonHas uwHTErpaja o €ro BepxHemy mpeneny. Popmyia
Herorona-Jleitbuua. OcHOBHBIE IIPUEMBI BBIYKCIICHUS
OIIPENEIIEHHBIX MHTErPajioB. IHTErpupoBaHue MO YacTsIM U 3aMEHOMN
nepemMeHHoil.  [loHsatme 0  NPUONMIKEHHOM  BBIYMCIICHUU
OIPENEIIEHHBIX MHTErpajgoB. METOABI BBIYMCIEHUS OIpPENCIECHHBIX
UHTErpaioB 1O (QopMynaM MPsMOYTOJbHUKOB, Tpamneuud u
Cumricona.  IlpunokeHue  OmpeAeNeHHBIX  MHTETpaloB K
BBIYUCIICHUIO TUIOIIAJCH, 00beMOB, UIMH Oyr. MexaHuueckue u

duznueckue IPWIOKECHHS OIPENETIEHHBIX WHTETPAJIOB.
HecoOcTtBeHHble MHTErpanbl ¢ OECKOHEYHBIMU TpeAesaMu U OT
HEOrPaHUYEHHBIX (b yHKLIHIA. [TpuzHaku CXOOUMOCTH

HECOOCTBEHHBIX MHTETPAJIOB.

ODYHKIMA HECKOJBKUX TMEPEMEHHbIX. DYHKIUM HECKOJIBKUX
nepeMeHHbiX.  OOmacte  ompeneneHus. llpexen  dyHKIUU.
HenpepsiBaocts. YactHbie npousBoanblie. [lonnblil nuddepenuan,
€ro CBSI3b C YaCTHBIMH NMPOHM3BOJHBIMU. MIHBapHMAHTHOCTH (OPMBI
nojHoro auddepennnana. KacarenpHas MIOCKOCTh U HOpPMallb K
noBepxHocTU. ['eomeTpudeckuii cMbIc TOJTHOTO U depeHuana.
YacTHble TPOU3BOAHBIE M TONHBIE U (epeHInanbl  BbICIIUX
nopsiakoB. dopmyna Teitmopa. HesBubie ¢yHkimu. Teopembl
cymiectBoBanus.  JuddepeHuupoBanne  HESBHBIX  (YHKIUH.
OkcTpeMyMbl (YHKIIMM HECKOJBKUX IepeMeHHbIX. HeoOxommmoe
yclioBUE 3KcTpeMyma. Jloctatounble yciaoBus. MeTos1 HAMMEHBIIINX
KBAJIpaToOB. Y CJIOBHBIN 3KCTpeMyM. MeTton MHOoxutenen Jlarpanxa.
[Tpumepsb! ero NpUMEHEHUS PU OUCKE ONTUMAIIBHBIX PEILICHUN.
KomrmuiekcHslil ananus

Kommiekchple uwncina. JIeHCTBHUS HaJ KOMIUIEKCHBIMH YHCIIAMHU.
Tpuronomerpuueckas hopma KoMIIeKCHOro uncia. [lokazarenbHas
¢dopma KOMIUTEKCHOTO urciia. OyHKIINHA KOMIUIEKCHOM MTepeMEHHOM!.
[TpousBoaHas GyHKIHH KOMIUIEKCHOM IEpEMEHHOM.
JuddepennmansHbie ypaBHEHUS

OObikHOBeHHBIE nu(B(depeHIManbable  ypaBHeHUs. Du3nUeckue
3amauu, IpuBoAsIMe K MuddepeHInaibHbBIM YpaBHEHUSAM. 3a1a4a
Komm. Teopema cyiecTBOBaHUSI W €IMHCTBEHHOCTH PECIICHUS
3agaun  Komm. Ilone HampaBieHMH W METOJ  W3OKJIMH.
Huddepennmansapie  ypaBHEHHS ~ NEPBOrO  TOpsiaKa ¢
Pa3IEIAOIUMHUCS NIEPEMEHHBIMU u OJIHOPOJHBIE
muddepeHIanbHbIe YpaBHEHHMUS. [Tpunoxenus
muddepeHINATbHBIX YPaBHEHUN MEPBOro MOPsAKa B PA3IUYHBIX
obOnactax Haykd. Jluneitnele nudQepeHIanbHble  ypaBHEHUS
NIEPBOTO MopsiiKa. YpaBHeHre bepHyuin. VX pelienre ¢ moMoubio
metonoB Jlarpamxka u bepnymiu. Juddepenunansabie ypaBHEHUs
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Cewmectp 3
Tema 6.

NEepBOro MopsjKka B MOJNHbIX Auddepenumanax. MaTerpupyrommit
MHOXUTENb. JuddepeHunanbable YpaBHEHUST BBICIIUX MOPSIKOB.
3agaua  Komm. [lonsiTie 0  KpaeBbIX  3amavyax Ui
TUQQPepeHNanbHbIX  ypaBHEHUH. YpaBHEHHE, JOIYCKAIoIIee
NOHWKEeHUE nopsaaka. [Ipunoxenne Kk pelieHuIo 3aa4d O ABMKEHUU
¢uznueckoro mMasiTHuKa. OTHOPOJIHBIEC TUHEHHBIE U HEOAHOPOIHbIE
nvHenHble nuddepeHunanbaple  ypaBHeHusa. [loHsthe o01ero
pemenns.  Ompenenutens Bponckoro. ®opmyna JInyBusuisa-
Octporpaackoro. Meton BapUaluu HEeOoNpeAeICHHbIX
k03(ppuIeHTOB peleHus HEOTHOPOIHBIX JUHEWHBIX
muddepeHIMATbHBIX ypaBHeHUH. JluHelHble nuddepeHnmanbHbe
YPaBHEHUSI C MOCTOSSHHBIMU KO3 PUIIEHTaMU. Y paBHEHHUS C IPaBOU
YacThIO ClelUaIbHOro BUaa. [IpunoxkeHus K onucaHUIO JTUHEHHBIX
mojenel. CucreMsl  quQpepeHualbHbIX YpaBHEHU, CBOWCTBA X
pemieHnii. Pemenus cucrtem JuHEHHBIX  AU(PEpeHIMATBHBIX
YpaBHEHHI C TOCTOSTHHBIMU KO3 puiineHTaMu

Teopus psnoB

UucnoBble U (pyHKIMOHANBHBIC psabl. YncnoBble psiabl. [lonHsTre
cxoguMmocTu psna. ['eomerpuueckas mporpeccusi. Heobxomumprit
NpU3HAK cxoauMocTH psana. [Ipocreiimme AeicTBUS Haa psalaMu.
CBolicTBa psIOB C TMOJIOKHUTEIBHBIMU WieHamu. MccrienoBaHue
CXOAMMOCTH PSIZIOB C MOMOILBIO MPU3HAKOB cpaBHEeHMs. [Ipn3Hakm
cxogqumoctu JlamamOepa u Komm. VHTerpanbHbiii  mpu3HAK
CXOANMOCTH PAAOB c HOJIOKUTEIBHBIMU YJICHAMU.
3nakouepenyrommecs: psabl. Teopema JlenOnuna. OneHka ocraTka
3HAKOYEPEAYIOIIErocsl  psAga.  3HAKOYEpEAYIIIHUecs  Psabl.
AOCOJTIOTHO M YCIIOBHO CXOsIIrecs psbl. Teopema 06 abCooTHON
cxonumoctu. DyHKIMOHANBHBIE psiabl.  OO6IacTh CXOAMMOCTH,
METOJIbI €€ ONpeesieHrsl. PaBHOMEpHas U TPAaBUIIbHASL CXOJAUMOCTh
dbyHkmmoHaneHBIX psinoB. [lpu3Hak Beiliepmitpacca. CreneHHbIe
psabl. Teopema AGens. UHTepBai 1 paaryc CXOIMMOCTH CTETIEHHOTO
psana. Ero paBHomepHas cxoammoctb. Pan Teinmopa. Teopema o
€IMHCTBEHHOCTH PA3JIOKEHUS (DYHKIIMU B CTCTICHHOM DS,
JlocTatouHble yCoBUSI pa3nokuMoctd (pyHkuuu B psg Tewmopa.
PaznoxeHre 0CHOBHBIX IeMEHTapHBIX PYHKIWHN B psiabl Teiinopa u
Maknopena. IlpuMeHeHrEe CTENeHHBIX PSIOB B MPUOIMAKEHHBIX
BeraucieHusiX. Psnpt @ypre. Koaddummentsr @ypbe u ux cBoOiCTBA.
TeopeMa O CXOAMMOCTH TPHUTOHOMETPHUYECKUX pAoB Dypse.
[Tonsatue opToHOPMUPOBAHHOM cucTeMbl QyHKIMI. E€ npumenenne
Ui pasnoxkeHus: (QyHKuud. PaznoxkeHue YETHBIX M HEUYETHBIX
dbyukuuii B TpuroHomerpuueckuii psan Dypwe. CnenuanbHble
OpuéMbl  Pa3NokKeHUs (YHKIUHA B 3aBUCHUMOCTH OT 3aJIaHHOTO
VMHTEPBAIA pa3ioxeHus. [[puMeHeHrne TpUroHOMETPUUECKUM PSAIOB
®ypbe B MPUOIMKEHHBIX BRIUMCICHUSX.
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Tema 7.

Tewma 8.

KpatHble 1 NOBEpXHOCTHBIE HHTETPAIIBI

JIBOWHOM MHTEerpajn. 3ajayu, NPUBOIAILME K TOHATHIO ABOWHOTO
uHTerpana. Ero onpeneneHue u OCHOBHBIE CBOMCTBA. Beluncienue
JBOMHOIO HHTErpaja IOCJIEIOBAaTEIIBHBIM  WHTETPUPOBAHUEM.
Bbruncnenne mnomaned M 0OBEMOB C  MOMOLIBIO  JIBOMHOTO
UHTErpajia. 3aMEeHa MEPEMEHHBIX B JBOMHOM HMHTErpajie. J[BoWHON
VHTETpaJl B TOJIIPHOW CUCTEME KOOpPAMHAT. TpOMHOM HHTErpPAJL
3amauy, MPUBOAAILIME K TIIOHATUIO TPOWHOro wuHTerpana. Ero
ONpPEIEICHUE U OCHOBHBIE CBOWCTBA. DBbluuCiIeHUE TPOHHOIO
UHTErpajla  MOCJEN0BAaTENbHBIM  WHTETPUPOBAHUEM.  3aMEHa
NEPEMEHHBIX B TPOMHOM HHTerpajie. BbluMClIeHHE TPOMHBIX
UHTErPAJIOB B ILMJIMHJIPUUECKUX U CPEPUYECKUX KOOpAMHATAX.
PU3NYECKUE U TEOMETPUUYECKUE MTPUIIOKEHHS TPOMHBIX UHTETPAJIOB
(BBIUMCIICHHE TUIOIIAACH MOBEPXHOCTEW, Macc, CTaTUYECKUX
MOMEHTOB, MOMEHTOB MHEPLMM U KOOPJMHAT ILIEHTPA TIHKECTU
npocTpaHcTBeHHBIX Guryp). [Inomaas moepxnoctu. OnpeneneHue
NOBEPXHOCTHBIX MHTErpasioB. CBOICTBA U MPHUMEPHI BBIYUCIICHUM.
Onpenenenre U NpUMEpPbl MHTETPAJIOB MEPBOrO M BTOPOTO pOJa.
CBolicTBa ¥ PUMEPHI BEIYNCIICHUI.

Teopus mosist

CkaisipHoe mnone. IIpow3BonHas MO HaNpaBICHUIO W TPAIHUEHT.
[Ipumepsl BbruMcieHuid U npuwioxkeHus. Bekrtopnoe mose. Ilotok
BEKTOPHOI'O IIOJISI  4YE€pe3 OPUEHTUPOBAHHBIE IOBEPXHOCTH, €r0
cBoMicTBAa M (¢u3uueckuid cmbica. Teopema OcTporpaackoro.
JluBepreHuuss BEKTOPHOIO IOJIs, €€ CBOMCTBA W BBIUWCIICHUE B
JNEKAPTOBBIX KoopAuHaTax. DOU3NYECKUM CMBICH JUBEPrECHLMH.
ConeHongaabHOE TMOJIE, €ro cBoiicTBa. PaboTa CHIIOBOro IIOJIS.
Hupkymnsiiusa BekropHoro nosisa. Teopema Ctokca. POTop BEKTOpHOTO
IIOJII, €r0 CBOMCTBAa M BBIYMCIICHHE B JEKapTOBBIX KOOpAMHATaX.
3amaun, OPUBOJAIINE K IOHSATUIO KPUBOJIMHEHHBIX WHTETPAJIOB.
Onpenenenre KpUBOJIMHEWHBIX UHTETpasioB 1-ro poma. OCHOBHbIE
CBOMCTBA  KpPUBOJIMHEWHBIX  HUHTerpasioB l-ro poma. MUx
reoMeTpuiyeckue u (Qusnueckue npuioxkeHus. OmpeneneHue
KPUBOJMHEUHBIX HMHTErpayioB 2-r0 poja. OCHOBHBIE CBOWCTBa
KPUBOJIMHENHBIX MHTETPAJIOB 2-TO pojia. Y CIOBHE HE3aBHCUMOCTH
KPUBOJMHEWHOTO WHTErpajga 2-r0 poaa OT (opMBl MMyTH.
IToTeHuansHOE T0JE, €r0 CBOMCTBA. Y CJIOBHUE IOTCHIMAIBHOCTH.
Crroco0s1 onpe/IeIIeHHs TTOTCHITAAIA.

4.3. Jlekuuu

Ne /1

O0BeM yacoB

OuHo-
HasBanwne Tembl 3aouHas
Ounas popma 3a04Has

dopma

dopma

Cemectp 1

51 10

Tewma 1. | Jluneitnas anre6pa 15 2




Tema 2. | AHanuTudeckasi reoMeTpus 18 2
Tema 3. | Marematnueckuii aHam3 18 6
Cemectp 2 51 10
Tema 3. | Marematuueckuii aHau3 25 6
Tema 4. | KoMiuiekcHbIN aHamu3 8 1
Tema 5. Huddepenunanbubie 18 3
ypaBHEHUS
Cemectp 3 34 6
Tema 6. | Teopus psiioB 12 2
Tena 7. KpatHeile ¥ TIOBEpXHOCTHBIC 14 3
WHTETPAJTBI
Tema 8. | Teopus mosist 8 1
HUtoro: 136 24
4.4. IlpakTH4yecKue 3aHATHUS
O06nem vacoB
Ne mi/mm Ha3zBanue tembl Ouno- 3aoyHas
Ounas dhopma 3a04Has
(bopma dbopma
Cemectp 1 51 8
Tewma 1. | JIuneitnas anre6pa 15 2
Tema 2. | AHanuTHYECKast TECOMETPUS 18 2
Tema 3. | Marematuueckuii aHayu3 18 7
Cemectp 2 51 8
Tema 3. | Marematuueckuii aHasu3 25 4
Tema 4. | KomruiekcHbIN aHAIN3 8 1
Tena 5. JudbdepenunanbHupie 18 3
ypaBHCHHS
Cemectp 3 34 6
Tema 6. | Teopus psoB 12 2
Tena 7. KpatHbie ¥ TIOBEpXHOCTHBIC 14 3
WHTETPaJIbl
Tema 8. | Teopus moms 8 1
Hroro: 136 22
4.5. JlaGopaTopHblie padoThI
JlaGopartopHbie pabOThI IO TUCIUIUTMHE HE MPETyCMOTPCHBI.
4.6. CamocTosiTeJibHasi padoTa CTYJIeHTOB
O06beM yacoB
OuHo-
Nen/m | Ha3BaHue Tembl Bun CPC OuHas 3aouHas
3a04Hast
dopma (bopva dopma
Cemectp 1 87 171
Tnneiinas MOJTOTOBKAa K KOHTPOJILHOM
Tema 1. pabore; BBITIOJITHEHHE 23 45
anre0Opa
WH/IMBUYaJIbHOTO 3a/IaHHSI
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IIOATOTOBKA K KOHTPOJIBHOM

Ananutnyeckas
Tema 2. pabore; BBITIOJIHEHHE 32 46
reoMeTpHs
WHIMBUYaJIbHOTO 3aJaHHS
., | HOArOTOBKA K KOHTPOJBHOM
MaremMaruueckuit
Tema 3. pabore; BBITIOJTHEHHE 32 80
aHaJIn3
WH/IMBUYaJIbHOTO 33 JaHHS
Cemectp 2 87 171
. | HOATOTOBKA K KOHTPOJILHOM
Maremarnueckuit
Tema 3. pabore; BBIIIOJITHEHHE 42 93
aHaJIn3
WH/IMBUYaJIbHOTO 3aJaHHS
o IIOATOTOBKA K KOHTPOJIBHOM
KomrekcHsriit
Tema 4. pabore; BBITIOJTHEHHE 12 18
aHaJIN3
WH/IMBUIYaJIbHOTO 3aJaHHS
Tnddepermas MOJITOTOBKA K KOHTPOJIBHOM
Tema 5. P pabore; BBITIOJTHEHHE 33 60
HBIC YPaBHEHUS
WH/IMBUYaJIbHOTO 3a/JaHHS
Cemectp 3 58 116
MOJITOTOBKA K KOHTPOJBHOM
Tema 6. | Teopust psioB pabore; BBITIOJTHEHHE 20 40
WHWBHTYyIBHOTO 3a/IaHUS
Kparusie U | IOATOTOBKA K KOHTPOJBHOMN
Tema 7. | noBepxHOCTHBIE | padoTe; BBITIOJTHEHHE 22 46
WHTETPAJIBI WHAWBHYATBHOTO 3a/IaHUS
HOJIrOTOBKA K KOHTPOJIBHOM
Tema 8. | Teopus momns pabore; BBITIOJTHCHHE 16 30
VH/IMBUYaJIbHOTO 3aJaHUs
Wroro: 232 458

4.7. KypcoBble padoTbl/mpOeKThI.
KypcoBsie paboThI 110 JTUCHUIUIHHE HE MTPETYCMOTPEHBI.

5. O0pa3oBaTeibHbIE TEXHOJOT I

[IpenoaBanue TUCIUILTUHBI BEACTCS C TPUMEHEHUEM CIIEAYIOUIUX BUIOB
o0pa30oBaTEIbHBIX TEXHOJIOTHH:

— TPaIUIIMOHHBIC 00BSCHUTEITLHO-WIITIOCTPATUBHEIE TEXHOJIOTHUH,
KOTOpbIe 00€CTIeUnBAIOT AOCTYIMHOCTh yUeOHOTO MaTepuana Jis OONbIINHCTBA
CTYJIEHTOB, CHCTEMHOCTb, OTPaOOTaHHOCTb OpPraHU3AIMOHHBIX (GOpM U
MIPUBBIYHBIX METO0B, OTHOCUTEIEHO MaJIble 3aTPaThl BDEMEHHU;

— TEXHOJIOTUU TPOOJIEMHOTO OOYyYeHHs, HaIlpaBICHHBIE HA pPa3BUTHE
MO3HABATEIILHON AaKTHBHOCTH, TBOPYECKOW CAMOCTOSITENIBHOCTH CTYACHTOB U
MIPEATOIararIre MOCIeA0BaTeIbHOE U IIEJICHATIPABICHHOE BBIJIBUKEHUE TIEPE]]
CTYJIEHTOM TTO3HABATEIIBHBIX 33/1a4, pa3pelIeHUEe KOTOPHIX MO3BOJIAET CTYICHTAM
AKTUBHO YCBaWBaTh 3HAHWS (MCIOJB3YIOTCS MOWCKOBBIE METOJIbI; MMOCTAHOBKA
MO3HABATEIbHBIX 33/1a4);

— TEXHOJIOTUU Pa3BUBAIOIICTO OOyUYEHUs, TIO3BOJISIONINE OPHUEHTHPOBATH
y4eOHBIH MpoIiecC Ha MOTEHIINATbHBIE BOBMOXXHOCTH CTY/ICHTOB, HX PEaTn3aIlnio
U Pa3BUTHE;



— TEXHOJIOTUY KOHIIEHTPUPOBAHHOIO O0YUYEHHUs, CYyTh KOTOPBIX COCTOUT B
CO3JaHMM MAKCUMAaJIbHO OJIM3KOH K €CTECTBEHHBIM IICUXOJIOTHYECKUM
OCOOEHHOCTSIM YEJIOBEYECKOI0 BOCHPHUATUSA CTPYKTYpbl y4eOHOro mpouecca u
KOTOpBIE JAIOT BO3MOXHOCTh ITyOOKOTO U CUCTEMHOI'O M3YUYEHUS COAEpPKaHUs
y4eOHBIX AUCIUIUIMH 32 CUET 00bEIMHEHU 3aHATUN B TEMAaTUYECKUE OJIOKH;

— TEXHOJIOTUM  MOJYJIBHOIO  OOy4YeHHus,  Jaloude  BO3MOXXHOCTb
oOecrieueHusi THOKOCTH Mpouecca 00yyeHusl, alanTalyuy ero K MHIUBU1yaIbHbIM
MOTPEOHOCTSIM M OCOOEHHOCTAM OOydYaromuxcs (IPUMEHSIOTCS, Kak MPaBUIIo,
IIPU CaMOCTOSATEIbHOM OOYYEHUHU CTYIECHTOB MO MHAMBUAYAJIBHOMY Y4E€OHOMY
IUIaHY);

— TeXHOJNOTuu A epeHInpoBaHHOTO O0y4YeHUs, oOecreyrBarouue
BO3MOXXHOCTb CO3/IaHHS ONTHUMAJBHBIX YCJIOBHM NJisi pa3BUTHs MHTEPECOB U
CIIOCOOHOCTEW CTYIAEHTOB, B TOM YHCI€ U CTYJIEHTOB C OCOOBIMHU
o0Opa3oBaTeIbHBIMH OTPEOHOCTSIMH, YTO MO3BOJISET Peain30BaTh B KYJbTYPHO-
o0pa3oBaTeIbHOM MPOCTPAHCTBE YHUBEPCUTETAa WJCI0 CO3/IaHMUS PABHBIX
BO3MOKHOCTEH ISl IOJy4eHUs: 00pa30BaHUs

— TEXHOJIOTUM AaKTUBHOTO (KOHTEKCTHOTO) OOy4YeHHusi, C IOMOIIbIO
KOTOPBIX OCYIIECTBIISIETCSI MOJEIUPOBAHUE TMPEIMETHOT0, MPOOJIEMHOTO U
COLIMAJIBHOTO  coJiepkaHusl  Oyaymiedl npodecCHOHANbHOW — AESTENbHOCTU
CTYJCHTOB (MCIOJIb3YIOTCS aKTUBHBIC M MHTEPAKTHUBHBIC METOABI OOYUCHHS) U
T.JI.

MaxkcumanbHast 3 PEeKTUBHOCTb ME€1aroru4eckoro mnpouecca JoCTUraercs
IyTeM KOHCTPYMpPOBAHHUS  ONTHUMAJIbHOIO  KOMIUIEKCA  IEJarornyeckux
TEXHOJIOTUH W (WIM) UX 0JJIEMEHTOB Ha JHMYHOCTHO-OPUEHTHPOBAHHOM,
JESITeIbHOCTHOM, JUAJIOTMYECKOM OCHOBE M HCIIOJB30BAaHUS HEOOXOIUMBIX
COBPEMEHHBIX CPEACTB 00YUECHHUS.

6. @opMBbI KOHTPOJISI OCBOEHUSI ANCIUTIINHBI

Texymas arrecTanus CTyJCHTOB IPOU3BOAUTCS B TUCKPETHHIC BpEMEHHBIC
MHTEPBaJIbl JICKTOPOM WJIM TPEIoJaBaTeeM, BEAYIIUM MPAKTHUYSCKUE 3aHSATHSI
M0 TUCIUIUIMHE B CIEAYIOMUX hopMax:

— (¢pOHTaTBHBIC ¥ UHIUBHUIYATbHBIE OMIPOCHI;

— KOHTPOJIbHBIC PaOOTHI,

— 3alUTa UHANBUIYATbHBIX/TOMAITHUX 3aJaHHH.

DoHIBI OLIEHOYHBIX CPEICTB, BKJTIOYAFOIINE THUTIOBBIC
WHIMBU/yaJIbHBIC/ IOMAIITHUE 3a/aHUsl, KOHTPOJIBHBIE pPaOOTHI, IO3BOJISIONIIE
OLICHUTH PE3YJBTAThl TEKYIIEH U MPOMEKYTOUYHON aTTECTAIMH OOYJarOIIUXCS IO
JTAHHOW JHMCIMIUTMHE, TOMENIAIOTCS B TPWIOKEHWU K paboueil mporpamme B
cootBeTcTBUM ¢ «[lookeHnem o hoHIE OTICHOYHBIX CPEICTBY.

[IpoMexyTouHass aTTecTalsi MO pe3yJbTaTaM OCBOCHHS JUCIMILTAHBI
MPOXOIUT B (opMe MHUCBMEHHOTO 3K3aMEHA, BKIIFOYAIOIIETO TEOPETHUYECKHE
BONIPOCHI W TPAKTHYECKHE 3aJaHus. B cllydae HEMOJHOTO, CIOPHOTO WA
HEKOPPEKTHOTO BBITIONIHCHUS 3aJIaHUS TMUCHMEHHOTO SK3aMEHa, JIOMYyCKAeTCs
YTOUYHSIIOIIUNA YCTHBIM OMPOC CTYy/IEHTa, Ha OCHOBAaHWUM KOTOPOTO BO3MOKHA
KOPPEKTHUPOBKA OIICHKU PE3yJbTaTOB MPOMEXKYTOUHOU arTecTaruu. Jlomyck K
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MPOMEXKYTOUYHOM aTTecTallud MNPOU3BOAUTCA HA OCHOBAHUU TOJOKHUTEIBHBIX
PE3yJIbTATOB MO BCEM (pOpMaM TEKYILIETO KOHTPOJISL.

B »Kk3aMeHAIlMOHHYI0 BEJOMOCTh U 3aUETHYIO KHUXKKY BBICTaBISIOTCS
OILICHKH T10 IIKaJie, IPUBEICHHON B TaOJIHIIE.

[IIkana oneHMBaHUA

XapakTepHuCTUKA 3HAHUS IIPEAMETA U OTBETOB

OTIMYHO (5)

CryneHT 1iIyOOKO M B MOJHOM O0O0BEME BIAJEET IMPOrpaMMHBIM
MaTepuaoM. ['paMOTHO, MCYEPIBIBAIOIIEC M JIOTUYHO €r0 M3JIaracT B
YCTHOM Wi mucbMeHHO# (opme. [Ipu 3TOM 3HaeT peKOMEHI0BaHHYIO
JUTEpaTypy, NPOSIBIISIET TBOPUECKUH MOAXOJ B OTBETAX HA BOIPOCHI U
NpPaBUWJILHO OOOCHOBBIBAET TPHUHATHIE PEIICHUS,, XOPOLIO BIaJeeT
YMEHMSIMU M HaBbIKAMH [TPY BBIIIOJHEHUH MPAKTHYECKUX 3a7ay.

xoporio (4)

CryneHT 3HaeT NporpaMMHBIA MaTepuas, IpaMOTHO M 1O CYTH
u3JlaraeT ero B YCTHOM WIM NHCbMEHHOW QopMme, Jomyckas
HE3HAUUTEIIbHBIE HETOYHOCTHM B  YTBEPKJEHHUAX, TPAKTOBKAX,
ONIPENENCHUAX W KaTErOpusAX WM HE3HA4YUTEIbHOE KOJUYECTBO
omn6ok. [Ipu 3ToM BianeeT HEOOXOAUMBIMU YMEHUSMHU U HaBbIKAMU
IIpY BBINIOJIHEHWH MTPAKTHYECKHX 33/1a4.

YIOBJIETBOPUTENHHO (3)

CTyneHT 3HaeT TOJIBKO OCHOBHOM IPOTpaMMHBIN  MaTepHual,
JOTYCKAaeT HETOYHOCTH, HEAOCTaTOYHO 4YETKHE (POpPMYIHPOBKH,
HETIOCIEA0BATEIbBHOCTh B OTBETAX, H3JIAra€MbIX B YCTHOM WM
nucbMeHHo# ¢opme. [Ipu 3TOM HEAOCTATOYHO BIAZEET YMEHUSMU U
HaBBIKAMU IIPU BBIIIOJIHEHUHM IPAKTUYECKUX 3aaad. Jlomyckaer Io
30% ommOOK B M3J1araeMbIX OTBETaX.

HEYJIOBJIETBOPUTEITHHO (2)

CTyneHT He 3HaeT 3HAuYMUTENbHOW YacTU MPOTrpaMMHOI0 MarepHana.
[Tpu 3TOM nomyckaeT MPUHIMIHUAIbHBIE OIMOKU B JOKa3aTEIbCTBAX,
B TPaKTOBKE MOHSATHI M KaTEropuii, MPOSABIAET HU3KYIO KYIbTYpY
3HAaHUW, HE BJaJeeT OCHOBHBIMM YMEHUSMHM M HaBBIKAMHU MPHU
BBINIOJTHEHUH TpakThyeckux 3amad. CTYIeHT OTKa3bIBaeTCsi OT
OTBETOB Ha JIONOJHUTEJILHBIE BOITPOCHI.

7. Y4eOHO-MeTOoANYeCKOoe " NporpaMMHO-uHGOpMaMOHHOE
o0ecnevyeHue JUCIHUIIMHBI .
a) OCHOBHas JuMTeparypa:
1. Kupkunckuit A.C., MaremaTudyeckuii aHam3 : Y4eOHOe rmocooue s

By30B / Kupkunckmii A.C. - M.: Akagemuueckuii I[Ipoekr, 2019. - 526 c.
(Gaudeamus) - ISBN 978-5-8291-3040-4 - Tekct : snektponHblid // DBC
"KoncynbpTant cTyaeHTa" : [caifT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785829130404.html (naTa o6pamieHus:
02.09.2021). - PexxuMm gocTyma : 1Mo MOIIHCKE.

2. Maxkcumenko B.H., Kypc marematmdeckoro anammsa : y4eOHUK /
Makcumenko B.H. - HoBocubupck : Uzn-so HI'TY, 2016. (Cepus "YueOHUKH
HI'TY") - ISBN 978-5-7782-2914-3 - Tekct : osnektponubii // DBC
"KoHncynpTant cTryaeHTa" : [caiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785778229143 .html (maTa oOpareHus:
02.09.2021). - PexxuMm gocTyma : 1o MOJIHCKE.
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3. Ilonog B.C., Jluneiinas anre6pa : yueonoe nocodue / B.C. [Tonos - M. :
N3natensctBo MI'TY um. H. O. baymana, 2016. - 251 c¢. - ISBN 978-5-7038-
4305-5 - Tekct : anextponHslil // ObC "KoncynbraHT cryaeHTa" : [caiit]. - URL

http://www.studentlibrary.ru/book/ISBN9785703843055.html (marta
obpamienus: 02.09.2021). - Pexxum noctyma : O MOJIHCKE.

4. Yeronun A.Il, JluneiiHas anreOpa M aHAJIMTUYECKAs TE€OMETPUS :
yuebHoe nocooue / Yeronun A.IL. - PocroB v//] : U3n-Bo FODY, 2015. - 150 c. -
ISBN 978-5-9275-1728-2 - Texct : snektponHbii // ObC "KoHcynbTant
cryaeHra" : [caiiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785927517282.html (naTa oGparieHusi:
02.09.2021). - PexxuM gocTymna : 1o MOAMKCKE.

0) 1OMOJTHUTEJILHAS JIUTEepaTypa:

1. bexnemume J[. B. Kypc ananuTuueckoil reomeTpur | JMHEHHOU
anreops! [Tekcr] : yueOnuk / JI. B. bexnemuies. - 5-¢ uzn., nepepad. - M. :
Hayxka, 1984. — 320 c.

2. bepmant A. ®@. Kpartkuii kypc matematuueckoro ananusa [Tekcr] :
yuebnuk / A. @. bepmanr, U. I'. ApamanoBuu. - 8- uzn., ucnp. u gom. - M. :
Hayxka, 1973. - 720 c.

3. bepman I'. H. COGopHuK 3ama4 1Mo Kypcy MaTEMaTHYECKOTO aHaju3a
[TekcT] : yue6. mocodue / I'. H. bepman. - 20-e u3z. - M. : Hayka, 1985. - 384 c.

4. Jlanko I1. E. Bricmias maTteMartnka B yOpaKHEHHUSX W 3ajladax: Y4deo.
[Tocobue nns By3oB / I1. E. Jlanko, A. I'. Ilonos, T. 5. Koxxepnukosa, C. II.
Hanko. — 7-e wu3n.,, ucnp. - M. : OO0 «M3pgarenbctBo ACT»: OOO
«M3narenscTBo «Mup n O6pazoBanue», 2014. - 816 c.

5. Knerenuk J[. B. COopHuk 3a1a4 o aHamuTHuueckoi reometpun [ Tekcr] :
yue6. nocobue nns Bry30B / 1. B. Knerenuk ; nox pen. H. B. E¢umosa. - CII6. :
"CneunansHas qutepatypa”, 1998. - 200 c.

6. I'pubano B. M. Bricmras matemaruka. Kype nexumii. Y. 1 [Tekcer] / B.
M. I'pubano, H. M. Kpamaps, O. II. llIBen. - Jlyranck : U3a-Bo BHY uMm. B.
Hamns, 2002. - 164 c.

7. I'pubanoB B. M. Bricirast marematuka. Kypc nexumii. Y. 2 [Tekct] / B.
M. I'pubanos, H. M. Kpamaps, O. I1. llIsexn. - Jlyranck : U3n-Bo BHY um. B.
Hans, 2002. - 144 c.

8. I'pubanoB B. M. Brictias maremaruka. Kypc nexmmii. Y. 3 [Tekct] / B.
M. I'pubanos, H. M. Kpamaps, O. I1. llIsexn. - Jlyranck : U3n-Bo BHY um. B.
Hans, 2003. - 174 c.

9. llIneitnep B. E. Kpatkuii xypc Beicmieit matematuku. B 2 1. [Teker] :
yue6. mocooue / B. E. llneiinep, A. U. Cayukwuii, A. C. lllymos. - 2-¢ usm.,
nepepad. u gom. - M. : Beicu. mkomna, 1978. - 328 c.

10. COoopHuk 3a1a4 o Matematuke st BTy30B. Y. 1. Jluneitnas anreOpa u
OCHOBBI MaTeMaTH4ecKoro aHaiausa [Tekct]| : yue0. mocobue / moxa pexa.: A. B.
Edumosa, b. I1. lemunosuua. - M. : Hayka, 1981. - 464 c.

11. COopuuk 3amau nmo marematuke 1isi BTy3oB. Y. 2. CneuuaibHbie
pazaensl MmatemaTuyeckoro a"anusa [Tekcer] : yue6. mocobue / mox pen.: A. B.
Edumosa, b. I1. lemunosuua. - M. : Hayka, 1981. - 368 c.
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12. Byrpos . C. Beicmias matemaruka. B 3 1. Jludbdepennuansuoe u
uHTerpanbHoe ucuucienue [Tekct] : yueOnuk st By3oB / S. C. byrpos, C. M.
Huxonbckuid. - 8- uzn., crep. - M. : [Ipoda, 2007. - 509 c.

13. Kynpssues B. A. Kpatkuii kypc Beiciieid matematuku [Tekcr] : yueO.
nocobue / B. A. Kynpssues, b. I1. JlemunoBuu. - 4-e usa., nepepad. u gom. - M. :
Hayka, 1975. - 624 c.

14. ITuckynos H. C. luddepenunanbHoe U HHTErpaibHOE ucunciaenus: Jis
BTY30B. [Tekct] : yue6. mocodue / H. C. Iluckynos. - 13-e u3a. - M. : Hayka,
1985. - 560 c.

15. Byrpos 4. C. JuddepenunansHoe n MHTErpasibHOE HcunciaeHue [ Tekcr]
: yueOnuk / S. C. Byrpos, C. M. Hukonbckuii. - M. : Hayka, 1984. - 432 c.

B) METOAMYECKUE YKAZAHUS:

1. MeTtonuueckue peKoOMEeHAAIMN U COOPHUK MPUMEPOB ISl BBHITTOTHEHUS
WHJMBUIYaJbHBIX 3aJaHUN MO BbICHIeH MatemaTtuke. Pazgen: «JluHeiliHas u
BEKTOpHAasl anredpa» sl CTYJAEHTOB HWHXEHEPHBIX, 3JICKTPOTEXHUUYECKUX U
PKOHOMUYECKUX HAMPaBJICHUH MOJATOTOBKH [ DNEeKTpOHHBIN pecypc]/ cocT.: B. B.
Mausiid, 1. B. Mansriii, B. C. Illenokos. - Jlyrauck : JIHY um. B. Jlans, 2019. -
156 c.

2. Mertonnueckue yka3zaHHs K TPAKTHYECKOHW paboTe MO JUCHIUTUIMHE
“Bricimiass matemarnka” [DnekTpoHHBIH pecypc] . U.1 : Jlunelinas anrebpa u
aHajmuTH4eckas reometpus / coct.: B. B. Mansiit, JI. B. Mansrii. - JIyrauck : JII'Y
um. B. [ans, 2015. - 82 c.

3. Meroauueckue ykKazaHus K NPAaKTHYECKOM paboTe MO AMCIMILIUHE
“Beicias matemaruka” [DnekTpoHHbI pecypc] . U. 2 : Juddepennumansaoe
ucuucienue / coct.: B. B. Manwrii, J[. B. Mansrid. - JIyraack : JII'Y um. B. Jlans,
2015. - 71 c.

4, Meroaudeckue yKazaHUS K TNPAKTUYECKOW padoTe MO JAUCIUILIINHE
“Boiciass martematuka” [DnekTpoHHbld pecypc] . Y. 3 : HHrterpanpHOe
ucuucienue / coct.: B. B. Manwrii, J[. B. Mansrid. - JIyraack : JII'Y um. B. Jlans,
2015. - 70 c.

5. Meroauveckue ykazaHus K MPAKTHYECKOM paboTe MO AMCIMIUINHE
“Boiciias MaremaTtuka” [DaekTpoHHBIM pecypc] . U. 4 : OyHKUUH MHOTHX
nepemeHHbIX. [uddepennnansusie ypaBHeHus / coct.: B. B. Manwriii, JI. B.
Mansrit. - Jlyranck : JIT'Y um. B. Jans, 2015. - 67 c.

6. Meroandeckue ykazaHWs K TMPAKTHYECKOW paboTe MO TUCHUTIINHE
“Bpiciias maremaruka” [DnekTpoHHbIA pecypc] . U.5 : Psager / coct.: A. B.
Bumnesckuit, B. B. Maneii, /. B. Maunsii. - JIyranck : BHY um. B. ans, 2013.
- 80 c.

/. Mertonnueckue yka3zaHHMs K MPaKTHUYECKOM paboTe MO JUCUUILIMHE
“Bricnass mMarematuka’  [OnektpoHHbsli  pecypc] . U.6 :  Kparssle,
KPUBOJIMHEIHBIE, MOBEPXHOCTHbIE HHTEerpanbl. Teopus mons / coct.: A. B.
Bumnesckuii, B. B. Maneii, /. B. Maunsiit. - JIyranck : BHY um. B. Hans, 2013.
- 80 c.
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r) HHTEPHET-PecypcChl:

MuHucTepcTBO HayKH U BbIciiero oopasoBanusi Poccuiickoit denepanuu
— https://minobrnauki.gov.ru/

OdenepanbHas cinyx0a 1Mo Haa30py B cdepe oOpa3oBaHUS U HAYKU —
http://obrnadzor.gov.ru/

[lopran ®denepanbHbIX rocyAapCTBEHHBIX 00pa30BaTENbHBIX CTaHIAPTOB
BhICIIIEr0 0Opa3oBanus — http://fgosvo.ru

denepanbhblii moptan «Poccuiickoe odOpazoanue» — http://www.edu.ru/

Nudopmarmonnas cucrema «EamHoe okHO goctyna kK oOpa3oBaTeIbHBIM
pecypcamy» — http://window.edu.ru/

®enepanbHblii LEHTP HHPOPMALMOHHO-00PA30BaTEIbHBIX PECYPCOB —
http://fcior.edu.ru/

JIEKTPOHHBbIEC 0UOJINOTEYHbIE CHCTEMbI H PeCypPChI

OnexkTpoHHO-0MONMoTeuHass cucreMa «KOHCYJIbTaHT —cCTyAeHTa» —
http://www.studentlibrary.ru/cgi-bin/mb4x

DNeKTPOHHO-O0MOIMOTEUHAS cucrema «StudMed.ru» —
https://www.studmed.ru

NudopmannoHHbIH pecypc OndIMoTeKH o0pa3oBaTe/IbHOM
OpraHu3anun

Hayunas 6ubaunoteka umenu A. H. Konsiera — http://biblio.dahluniver.ru/

8. MarepuajibHO-TeXHUYeCKOe o0ecneyeHne TUCHUILTHHbI

OcBoeHHe IUCHUIUIMHBI «MaTemMaTuka» MpEeaIoiaraeT MCIOJIb30BAHUE
aKaIEeMUYECKUX AYJUTOPHH, COOTBETCTBYIOUIUX ACHCTBYIOIINM CAHUTAPHBIM U
IPOTUBOMNOKAPHBIM MPABUIIAM U HOpMaM.

[Ipouee: pabouee mMecTo mpernojaBaTesnis, OCHAIIEHHOE KOMITBIOTEPOM C
nocTynoM B IHTEpHET.

[IporpammHuoe obecrieyeHue:

BecniatHoe
D YHKIUOHAJIbHOE
MPOrpaMMHoOe Ccblikn
HasHAaYCHHUE
ol0ecreuenue
. . . https://www.libreoffice.org/
Otpromn1ii maxer Libre Office 6.3.1 | 116 //ru.wikipedia,org/wiki/LibreOffice
OmnepanroHHast https://ubuntu.com/
cHhcTEMA UBUNTU 19.04 https://ru.wikipedia.org/wiki/Ubuntu
Bbpayzep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bbpayzep Opera http://www.opera.com
IToYTOBBIN KIIMEHT Mozilla http://www.mozilla.org/ru/thunderbird
Thunderbird : : :
daiin-mMeHemKep Far Manager http://www.farmanager.com/download.php
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ApxuBarop 7Zip http://www.7-zip.org/
T'paduacckuii GIMP (GNU Image | http://www.gimp.org/

g AKTO Manipulation http://gimp.ru/viewpage.php?page_id=8
DEAAKTOD Program) http://ru.wikipedia.org/wiki/GIMP
Penakrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynmoruteriep VLC http://www.videolan.org/vic/
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MacnopT

(oH/1a OLIEHOYHBIX CPEJCTB MO0 Y4eOHOH TUCHUILIUHE

«Marematuka»

IlepeyeHs KOMIIETEHUMH (3JIEMEHTOB KOMIIETeHLUIT), POpMHUPYEMBbIX B
pe3yJbTaTe 0CBOCHHUS Y4eOHOM M CUMILIHHBI

No Kon DopmyIHpPOBKA KonTponupyembie Oransl
/1 | KOHTPOJIUPYEeMOit KOHTPOJIMPYEMON TeMbl y4eOHOM ¢dbopmupoBaHus
KOMITIETEHIINH KOMITIETEHIINH JUCIUILTAHBI (cemectp
W3YUECHHUS])
1 YK-1 crocobeH Tema 1. 1
OCYIIECTBIISITh  TOWCK, | JIuHelHas anrebpa (HayaJIbHBIN)
KpUTHYECKHH aHamm3 u | Tema 2. 1
cuHTe3 uHpOpMaIuy, | AHAIUTHYECKAS (HayaTbHBIN)
IPUMEHATh CUCTEMHBIN | reoMeTpus
MOAX0A sl peweHus | Tema 3. 1,2
MOCTaBJICHHBIX 3aJa4 Marematuueckuit (Ha4aIbHBIN)
aHaIM3
Tema 4. 2
KommiekcHbli anam3 (HayaJIbHBIN)
Tewma 5. 2
Juddepenunanbabie (Ha4YaIbHBII)
ypaBHEHHUS
Tema 6. 3
Teopus psaoB (HaYaJIBHBIN)
Tema 7. 3
Kparnsie u (HayaTbHBIN)
MOBEPXHOCTHBIE
WHTETPAJIBI
Tema 8. Teopus nomust 3
(HavaJIbHBIN)
IToxka3zare/im M KPUTEPUHU OLICHUBAHUA KOMIIETEHLIMH,
OIMMCaHHue¢e IHIKAJ OHCHUBaAHUA
No Kon [Tokazarens onieHuBanus | Kontpomupyemele | HaumeHnoBanue
/Tl | KOHTPOIUPYEeMOH | (3HAHUS, YMEHUS, HABBIKH) | TEMbI YIeOHOM OIIEHOYHOT'0
KOMIIETEHIINH JUCIUILIMHBI CpeacTBa
1. | VK-1 3HaTh: OCHOBHbIE MOHATHSA | Tema 1, @poHTaNbHBIE U
u Mmetonsl | Tema 2, WHIUBUIyaJIbHbIE
MaTeMaTUu4ecKoro Tema 3, OTPOCHI;
aHaIu3a, B gactu | Tema 4, KOHTPOJIbHBIE
middepennmanbHoro  u | Tema 5, paboThI;
WHTETPATTbHOTO Tema 6, WHIUBUIyaJIbHbIE
HCUYMCIICHUS, teopuu | Tema 7, /moMariHue
panoB; Teopuu auHerHou | Tema 8 3aJIaHus;
anreOphl; AHATUTUYCCKON MIPOMEXYTOYHAS
reOMETpPUH; TEOpUHn aTTecranus
Qg QepeHIaIbHbIX (9K3aMeH)
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YPaBHEHU; OCHOBHBIE
AITOPUTMBI THIIOBBIX
YHUCIIEHHBIX METOJI0B
peuieHus MaTeMaTUIECKUX
3azad.

YMETb: HCII0JIb30BaTh
METOJIbl MaTeMaTH4ECKOI0
aHaJaW3a, aHaJIUTHYCCKOM
reOMETPUH, JIMHEWHON
anreopsl, TEOPHUH
GyHKIMH  KOMILJIEKCHOTO
MIEPEMEHHOTO;
HCIOJIb30BaTh  OCHOBHBIE
PUEMBI 00paboTKn
AKCIIEPUMEHTAIIBHBIX
JAHHBIX.

BJIAJIETh!
MaTeMaTH4YECKUMHU
MOHATUAMHM M CHUMBOJIAMH
JUTSt BBIPAKEHUS
KOJINYECTBEHHBIX u
KAueCTBEHHBIX
OTHOIIICHHH,
MaTeMaTHYECKUMHU
METOAAMHU U aJITOPUTMAMU
B MIPUIIOKEHUAX K
TEXHUYECKUM HayKaM.

MoHBI OIIEHOYHBIX CPEACTB MO AucHuIInHe «MaTeMaTuKa

Bonpoce! 1151 GpoHTATBHBIX U MHAUBHAYAJBHBIX ONPOCOB:

Tema 1. Jluneiinas anceopa.

1. Kakue  cuctemMbl  JWUHEHWHBIX  anreOpandyecKuxX  ypaBHEHUH  HaA3BIBAIOTCS
OIpECIEHHBIMH, HEOTIPEAEIEHHBIMU, HECOBMECTHBIMU?

2. Kakoii siBisieTcst KBaJpaTHAs CHCTEMa JIMTHEHHBIX alreOpandecKuX YpaBHEHUM, €CTu ee
OIIPEAEINTEND PAaBEH HYIIIO?

3. Kakoii gomxHa OBITh CHCTEMa JIMHEWHBIX anreOpandecKux YpaBHEHUM, YTOOBI €e
MO>KHO ObLITO perrate MeTonoM Kpamepa?

4. Cucrema JTMHEWHBIX alreOpandecKuX ypaBHEHUU pemraercss metogoMm ['aycca. Kak
y3HaTh, UTO OHA OIPE/IECTICHHAsI, HEONPEEIICHHAs!, HECOBMECTHAas?

5. Yto takoe marpuna? Kakumu MoryT ObITh MaTpHIIbI?

6. Kakue matpuibl MOXHO iepeMHOaTh? Kak oHU niepeMHokartoTcs?

7. UTo Takoe onpenennuTesib BTOpOro nopsaka?

8. Uro Takoe onpeaenuTenb TPETbEro nopsaka?

9. Yro Takoe MUHOD JIEMEHTA a;; OIPEACTHTEIs?

10. Yro rakoe anrebpandecKoe JOMONHCHHE ICMCHTA @; ; ONPECINTENs?

11. Yto 3HaUMT pasoXHUTh OMPEACIUTEIH M0 JIEMEHTaM CTPOKH WJIH CTOJI01A?
12. Kakass MaTpuia Ha3bIBaeTCsl OOpAaTHOW IO OTHONICHHIO K JIAaHHOM KBaJgpaTHOU
Marpurie?



13. Kak 3amucaTh KpaMepOBCKYIO CHUCTEMY JIMHEWHBIX anreOpandecKuX YpaBHCHHH B
MaTpuyHoii popme?

14. Kak mocTtpouTh 0OpaTHYIO MaTpuIly [JIsi JaHHOW KBaJApaTHOW MATPHUIBI C
OIpEAEINTENEM, OTIUYHBIM OT HyJIs?

15. Yo Takoe BekTop? ero miuHa? opt BekTopa?

16. ChopmymnupyiiTe cBOKCTBA ONEpaIiy CI0KEHUSI BEKTOPOB.

17. Npu kakux ycnosusx: 1) |4 +b| = |a| + |b|?2) |a + b| = |a| — |b]?

18. Kakue HECKOJIbKO BEKTOPOB HA3bIBAIOTCS JIMHEHHO 3aBUCUMBIMHU? JIMHEHHO
HE3aBUCUMBIMU?

19. Kak reoMeTpHuyecKd pacmojiaraloTcss Iiapa WM TpoWKa BEKTOPOB JIMHEHHO
3aBUCHMBIX BEKTOPOB? JIMHEITHO HE3aBUCHUMBIX BEKTOPOB?

20. Yto Takoe Oa3MC HEKOTOPOTO MHOXXECTBa BEKTOPOB? KOOPIMHATHI BEKTOpa B
BBIOpaHHOM 0Oazwuce?

21. ChopmynupyiTe TMpaBUIIO CIOKECHHS ABYX BEKTOPOB, 3aJaHHBIX Pa3NIOKEHUSMHU B
HEKOTOpOM 0asmce.

22. ChopmynupyiiTe MOHATHE MPSIMOYTOJBHOTO 0asuca M MPsIMOYTOJIbHON JIEKapTOBOH
CUCTEMbI KOOPAMHAT.

23. Yro Takoe CKaJlIpHOE, BEKTOPHOE U CMEILIAaHHOE ITpou3BeeHne X BeKTopoB? Kak ux
BBIYUCIATH? [lepeunciaure ux CBOMCTBA U TEOMETPUUECKUN CMBICI.

Tema 2. Ananumuuecrkas ceomempusi.

24. Yto Takoe anreOpanueckas nunHus? ChopMmynupyiTe TeopemMy 00 WHBApUAHTHOCTH
nopsijika anredpanyecKon JIMHUY.

25. Hanummre paBEHCTBA, BBIpAXKaIOIINe YCIIOBUS MapajieIbHOCTH u
NEePIEHANKYISIPHOCTH ABYX MPSAMBIX Ha IJIOCKOCTH.

26. [Touemy MIOCKOCTH U TOJIBKO OHU HA3bIBAKOTCS MOBEPXHOCTAMU 1-T0O mopsiaka?

27.Yt1o Ttakoe osmunc? CdopmynaupyiTe CBOMCTBO (DOKANBHBIX paJlyCcoOB TOYKHU
annunca. Haligure KoopaAnHaThI LIEHTPa CUMMETPUH, TTOJIyOCH.

28. Kakue mnpsiMble Ha3bIBAIOTCS aCHMIITOTaMHU runepoonsl? Hamummre ypaBHEHUs
aCHMIITOT runepOonsl 4x > — 9y = 36.

29. Ilpsimast L 3a1aHa ypaBHEHHUEM C YTJIOBBIM Kod(p¢urmentoM y = kx + b. IloscHure
F€OMETPUUYECKHUI CMBICT k U b.

30. Ilpsmble L, m L, 3agadel ypaBHeHMsMH L;:yv = k,x +b;, L,:y=k,x+ b,.
Hanummre yciioBus napamuiebHOCTH U NEPHEHANKYIISIPHOCTH ITUX MPSMBIX.

31. Kak reomerpruyecku 0OBSICHUTD, 4YTO CUCTEMA YPaBHEHU I

Ax+B,y+C, =0
A,x+ B,y +C, =0

SIBJISIETCSI  HECOBMECTHOM?  COBMECTHOM M HEONPENEHEHHOW? COBMECTHOM |

onpeeIeHHON?

32. Ilpy KakoM YCJIOBHM IUIOCKOCTh M TpsiMas B TMPOCTPAHCTBE MapajlieIbHbI?
NEPIEHIUKYIISIPHBI?

33. Hanumure yciioBre NePHEeHIUKYISIPHOCTH MPSAMBIX B TPOCTPAHCTBE.

34. Hanumure o0miee ypaBHEHHE IUIOCKOCTH. KakoB TeOMETpUYecKUil  CMBICI
KO3 PUIMEeHTOB ypaBHCHUS?

35. Hanumure ypaBHEHME IUIOCKOCTH, NPOXOZAAIIEd uepe3 3 3aJaHHbIE TOUYKH
Ml [xl:}rl: 21]7 M: [xj:}rj:zjja M;; [-7-'3:_'!»?3 P24 ]

36. 3anuiuuTe ypaBHEHHE IUIOCKOCTH, ITPOXOIAIIEH Yepe3 NaHHYI0 TOUKY M, (x4 vy: Z,)
HIePIICHIUKYJIAPHO BEKTOPY 1 = (A4; B; C).

37. Yto takoe sinunconn? Kakumu JTUHUSAMH SBISIOTCS €r0 CEYEHUS KOOPAWHATHBIMU
IUIOCKOCTSIMU B IIPSMOYTOJIBHOM I€EKapTOBOM CUCTEME KOOpAUHAT?
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38. B kakoM cilyyae 3JUUTMIICOM]T Ha3bIBaeTCs dJuIncouioM BpameHus? [Ipu Bpamenun
Kakoi (purypsl 1 BOKpYT Kakoi ocu OH oOpazyercs?

39. Kakoli cummeTpueit 00Ja7al0T OJTHOMOJIOCTHBIM W JIBYIOJOCTHBINA THUIIEPOOIOHIHI,
napaboyIon bl ¥ IoYemy?

40. Hanucate ypaBHEHHsI JUHUW, OOpa3yloOmUXCsl B CEUEHWHU KOOPJIWHATHBIMHU
TUTOCKOCTSIMU THIIEPOOJIOUIOB M TapadOJIOUI0B, 3aJaHHBIX KAHOHUYECKUMHU YpPaBHECHUSMHU.
HapucoBatp 3Tu 1uHHM.

Tema 3. Mamemamuyeckuu ananus.

41. Kakoe 4iCII0BO€ MHOKECTBO HA3bIBAETCSI OTPAHUYEHHBIM CBEPXY?
42. Kakoe 4uciI0BO€ MHOXKECTBO Ha3bIBACTCSI OTPAHUYEHHBIM CHU3Y?
43. Kakoe 41ci10BO€ MHOKECTBO HA3bIBAETCS OTPAaHUUEHHBIM CHU3Y?
44. Y1o Ha3bpIBaETCS TOUHOW BEPXHEW IpaHUIEH YUCIOBOTO MHOKECTBA?
45. Yro Ha3bpIBae€TCsA TOUKON HM)KHEW I'PaHUIIEN YHMCIOBOIO MHOXKECTBA?
46. Uto Ha3bIBaETCSI MOAYJIEM IEUCTBUTEIIHLHOTO Yucia?

47. Tlpu kakux ycnoBusix |x + y| = |x| + |vl.

48. Tlpu kakux ycioBusx |x + v| = —|x| + |vl.

49. Hanuiute HEPaBEHCTBA, CBA3BIBAIOIIME MOJYJIb CYMMbl M Pa3HOCTH JIByX YHCEI C
CYMMOM U pa3HOCTHIO UX MOIYJICH.

50. U300pa3ute rpapux GyHKIUU y = sign x.

51. U3o6pa3ute rpaduk GpyHknun y = [x]— menast 4actp gucia x.

52. Chopmymnupyiite TeopemMy 0 npezene OrpaHUYeHHOU MOHOTOHHOM
GyHKIHH(ITOCIEI0BATEILHOCTH ).

53. Jlaiite onpenenenue noHATus lim f(x) = A Ha si3bIke § — &.

X

54. laiite onpenenenue moHATHA lim f(x) = A, HCTIONB3ys MOHATHE OECKOHEYHO MaJoH
[ g =

GYHKIUY IPU x — a.

55. ChopmynupyiTe TeOpeMy O CKaTOW MTepEMEHHOM.
56. ChopmynupyiiTe TeopeMy O MpeaeIbHOM MEPEX0ie B HEPaBEHCTBE.
57. Chopmynupyiite Teopemy 00 OrpaHHYCHHOCTH (DYHKIIMH, MUMEIOMEH Tpeaes MpHu
X =3 .
58. ChopmynupyiTe TeOpEeMBbI O TIpeiejaX CyMMBI, IPOU3BEACHHUS U YaCTHOTO (PYHKITHH.
59. Copmynupyiite onpeaeneHue NOHITUS lim+ f(x) = AHas3bike § — &.
X

60. Chopmymupyiite onpeneneane moustust lim f(x) = A Ha s13bIKe § — ¢.

- B

61. Jlaiite onpenenenue mousatus lim f(x) = A.

x—+f oo

62. [laiite onpenencaue nmouatus lim f(x) = A.
x—+— oo

63. Jlaiite onpenenenne moHATHA lim f(x) = A.
o

64. Hanuimurte nepBbIil 3aMevaTeIbHbIN PEae U MPEAEIIbl, CBI3aHHBIE C HUM.
65. Hanuiure BTOpOil 3aMeuaTeNIbHbIN NPEeIl U IPEEIibl, CBI3aHHBIEC C HUM.
66. [laiite onpenencuue nmoustus lim f(x) = +oo.

LT

67. 27 J1aiiTe onpeneneHue noHATus lim f(x) = oo.
X
68. Micnionb3ys onpezesieHre NpoM3BOIHOM, HaliauTe y'(4), ecin y = V.
69. 'eoMeTpuuecknii CMbIC TPOM3BOAHOW. Hamummre ypaBHEHHE KacaTelbHOM K
rpaguKy QyHKIMU y = arctg x B TOUKE x = 1.
70. HaiiiuTe yriibl, O KOTOPBIMH MIEPECEKAIOTCS JIMHUK x - 4+ v = 8, v = 2x.



71. [lpuBenutre mnpumep (QyHKIUH, TpaduK KOTOPOM HMEET B HEKOTOPOH TOUYKE
BEePTHKAIBHYIO KacaTeIbHYIO.

72. Haiimure /(1) n (1), ecnu f(x) = |x — 1|e*. CymectByeT 11 f'(1)?

73. Haitnure y,, ecnn: a) y = ln[x +vVa* + x:); 0) v = arctg th(x).

74. Uto MOKHO cKa3ath 0 auddepeHimpyeMoctu cymmbr GyHkuuii f(x) + g(x) B Touke
¥ = x, ecinu, B JToi Touke: a) dyHkuusa f(x) muddepennupyema, a byHkims g(x) He
muddepentmpyema? 6) obe pynkimu f(x) u g(x) He nuddepenunpyemsr?

75. Vcnionb3yst onpeaeaeHue, MoKaxuTe, 9to QyHKImsI y = x> — 2x muddepeHuupyema
B TOUKE x = 2 U Haiiaure e€ nuddepeHman B 3Toi Touke.

76. SIBnsieTcss MM HEMPEPHIBHOCTh (DYHKIIMU B JAHHOW TOYKE JOCTATOYHBIM YCIOBHEM
muddepermupyemoctu? OTBeT 000CHOBATH ¢ TOMOIIBIO IPUMEpA.

77. Qs xakux pyskuit auddepeniman paped npupanieHuto? [Ipusenure mpumep.

78. Chopmynupyiite, B 4Y€M COCTOMT TE€OMETPUYECKHA © (PU3UYECKHA CMBICI
nuddepennuana.

79. Uto moHUMaeETCs MO MHBAPUAHTHOCTHIO (hOpMEI TepBoro auddepeninana?

80. Ucnonb3yst ¢opmyiny s BbluucieHus auddepeHumana, Hauaure dy, €ciIu
Vv =x-ginx + cos x.

81l.Ilyctp y =sinx, x =cost Kakue #H3 creqyronmx paBeHCTB CIIPaBEUIMBBI:
dyl,.z = 0; dy| .z = dx; dyl|,_z = —dt?

82. Moaxer i cymectBoBaTh f''(x,), eciu He cymecTByer f'(x,)?

83. Haitaure £ (x), ecmu f(x) =Inx ' x.

84. Beruucnure, WCTOJIb3YS MPaBUIIO Jlonurans:
XooEx—sinx =z
a) lim —————; 0) lim xs+n=x
) P ) x40
85. Harmmmre dopmyny Teiinopa mist GpyHKIuu f(x) ¢ OCTaTOYHBIM YJICHOM B (opme:
a) [Teano; 6) Jlarpanxa.
4

86. Paznoxute pynkuuio f(x) = In cos x mo hopmyse MakiopeHa 70 4IC€HOB C x ~.

87. C momouipto ¢Gopmynsl MakiiopeHa WM KaHOHHMYECKUX pPa3IoKEHUH IMOIydnTe
npuOIMKEHHYI0  GopMyny  (OTpaHUYHMBAsACH WICHAMH TOPSAAKA x°) s (YHKIHIL:

Ayv=vV1+x,x—=0|x|<1;0)v=In(14+3x),x =0, x| =1/3.
ax_ T =
88. Halinute unciia @ 1 b Takue, 9To lim % = 1.
x—0
89. Uccnenyiite byHKIIIH u MOCTPOKTE ux rpaduku:
(-2 (x+4) _x - e
— ;0) v x__—_‘!,B)}r Vi1—x2.

90. Kakoii u3 KOHYCOB, ONHCAaHHBIX OKOJO JIaHHOrO Iapa paadyca R, HUMeEeT

a)y =

HAaUMEHBIIHH 00BeM?
91. Kakas ¢yHKuMs Ha3bplBacTCs NEPBOOOPA3HOM MO OTHOWIEHHIO K (yHKIUH f(x),

3a/laHHOW Ha JAaHHOM TIPOMEXKYTKE?

92. Yem otnmuaroTcsi ABe mMepBooOpa3Hbie GYHKIMH JJI OJHOW U TOW ke (QyHKIMH Ha
OJIHOM U TOM K€ MPOMEKYTKE?

93. B 4eM cOCTOUT CBOMCTBO JTMHEUHOCTH JIJIsI HEONPEICIICHHOTO UHTErpaia’?

94. 3anumute GopMysTy HHTETPUPOBAHUS 110 YACTSIM B HEOIIPECIIEHHOM HHTErpaJie.

95. Kakyto MOJICTAHOBKY HY>KHO BBIITOJIHUTE 1A palnroOHAIM3aLNHI
unterpana [ R (3, x) dx?
" |'E) dx

96. YKauTe palHOHATM3MPYOLLYIO TIOACTAHOBKY Uisl MHTerpaa | R (x, e
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97. Kakoit mHTEerpan Ha3pIBaeTCsa HeOepyuMes?

98. ChopmynupyiTe 10CTaTOYHOE YCIOBUE CYIIECTBOBAHUS TIEPBOOOPA3HOM.

99. Yemy pasen [ F'(x) dx? [ dF (x)?

100. YUeMy paBHaA MpoW3BOHAS HEOTPEACICHHOTO HHTErpaia?

101. Mokaxute, uro ¢yHkmmE  F) (x) = —>cos2x; F,(x) =sin®x  sBIOTCA

NepBOOOPa3HBIMU OJTHOU U TOM k€ (DYHKIIMH Ha YUCITOBOM OCH.
102. lokaxwure CIIPaBEIIMBOCTD bopmybI TUIs TaOJIUYHOTO
uarerpana [ x™mdy;(n £ —1).

dx
103. JlokaxuTe CIPaBeIIHBOCTS (hOPMYIIBI Ul TaOIMYHOTO HHTErpana |

ai4x2’

104. Beruauciute uaterpan [ ————; (q 2 l]), CBEJIA €TO K TAOIUYHOMY.

“tpxtyg 4
g £
105. Boruncnure uHTETpa _Ir—x, [q S l]), CBEISl €T0 K Ta0IHMYHOMY.
x+pxtq 2
dx
106. Beruncnure uHTErpan _Ir.,=, CBEJIsl €ro K TaOJUIHOMY.
yx= tpxtg

107. BorauciuTe ¢ MOMOUIBI0 HHTErPUPOBAHMS MO 9acTsM [ x - sin ax dx.
108. 3anumuTe UHTETpaIbHYI0 CyMMY, COCTaBJIEHHYI M QyHKIuM f(x) Ha
npoMexyTke [a; b]. OObSICHUTE CMBICI BEIMYNH, BXOAALINX B (hOPMYITY.

109. Kakoii reoMeTpUUYeCKUl CMBICI MMEET ONPEIEIICHHbIN MHTerpal _I": f(x) dx, toe
f(x)- HeTIpepbIBHAS HEOTpHUIIATeIbHAS QYHKITUS?

110. ChopmynupyiiTe [I1OCTaTOUHBIE YCIOBHUS HWHTErpuUpyeMocTd (yHKuuuf(x) Ha
KOHEYHOM IPOMEKYTKE [a, b].

111. Kakas QyHKIMs Ha3bIBACTCA UHTETPUPYEMOM HA IPOMEKXYTKE [, b]?

L] b

112. Yemy pasen [ F'(x) ex? [ dF (x)?

113. ChopmynupyiitTe HEoOXOAMMOE YCIOBHE HMHTEIPUPYEMOCTH (yHKIMH Ha
MPOMEXKYTKE [a, b].

114. Yemy paBeH omnpeAeleHHbII HHTErpajl OT HEYeTHOW (QYHKIMH 10 CUMMETPUYHOMY
OPOMEXYTKY [—a; a]?

115. Ecnu mipeaenbsl MHTETPUPOBAHUS TIOMEHATh MECTaMM, TO KaK M3MEHMUTCS BEJIUYMHA
uHTerpana? Beipazurte 3To CBOMCTBO (hOpMYIION.

116. ChopmynupyiiTe CBOMCTBO THHEHHOCTH OMPEIEICHHOTO HHTETpaa.

117. ChopmynupyiiTe CBOHCTBO, CBS3BIBAIONIEE 3HAKU (PYHKIIMH W OMPENEICHHOTO
UHTErpaja Ha MPOMEXyTKe [a, b].

118. ChopmynupyiiTe cBOHCTBO 00 MHTETPHUPOBAHMHM HEPABEHCTBA MEXIY (YHKIHSIMHU
Ha IPOMEKyTKe [a, b].

119. ChopmynupyiiTe CBOHCTBO 00 OIIEHKE MOYJISI ONPEICTICHHOTO HHTErpaa.

120. ChopmynupyiiTe TEopeMy O cCpelHeM Ui ONpPEICeNCHHOI0 WHTerpaiga oT
HETMPEPHIBHON (DYHKITHH.

121. 3anummure ¢popmyrny HetoTona — JleitOnuna.

122. TlpuBeauTe TrEeOMETPUYECKYID HHTEPIPETAUI0O TEOPEMbl O CpPEIHEM IS
OTIpeIeNIEHHOTO UHTETrpaa.

123. Uro Takoe cpenHee (MHTErpajibHOE) 3HA4YeHHWE QYHKIMH f(x) Ha TPOMEKYTKE
[a, b]?

124. ChopmynupyiiTe omnpeneneHHe HECOOCTBEHHOro WHTerpasa 1-ro poma ¢
0EeCKOHEYHBIM BEPXHUM IPENIEJIOM OT HEMPEePhIBHONW (DYHKIINU.

125. ChopmynupyiiTe omnpeneneHHue HECOOCTBEHHOro WHTerpasa 1-ro poma ¢
0ECKOHEYHBIM HUKHHUM IPEIETIOM OT HENIPEPhIBHOM (DYHKLINH.
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126. Kakoit HeCOOCTBEHHBIN WHTETPAJl HA3bIBACTCS a0COFOTHO CXOASMIIIMCS ?
o +eo dx
127. Yxaxute, s KaKuX 3HAUCHWH mapameTrpa p uHrerpan [ —, (a > 0) sSBISeTCS
(] X
CXOJIAIIMMCS, a JJIsl KAKMX 3HAYEHHUH — pacXoasumcst
128. 3anummTe (HOpMyJIbl, BBIPAXKAIOIINE CBOWCTBO JIMHEHHOCTH JJIsI HECOOCTBEHHOTO
WHTETpasia ¢ 0€CKOHEYHBIM BEPXHUM TPEIEIIOM.
129. ChopmynupyiiTe TpU3HAK CpaBHEHHs B KOHEUYHOW (opmMe Ha mpumepe

HECOOCTBEHHBIX UHTETPAJIOB 1-ro poja ¢ 0ECKOHEYHBIM BEPXHUM MPEAEIIOM.
130. Yo takoe nonuelil auddepenunan GyHkuuu z = f(x,y)?

131. 3anummre  GopMyny, ONPEACISIONIYI0 YacTHYIO IPOU3BOAHYIO  (YHKLIHU
z = f(x,y) 1m0 nepeMeHHOH y B TouKe My(xp, ¥y )-

132. Kakas ¢yHKIHS IBYX apryMeHTOB Ha3bIBaeTcs AuddepeHunpyemoii?

133. 3anummre GopMyiry, BEIpaXKarollyto NonHbli quddepennnan QyHkuun z = f(x, y)
yepes €€ 4aCTHbIE IIPOU3BOIHBIE.

134. 3anummte Gopmyiry, BBIpaXarolulyr0 BTOpOW MOJHBIN mauddepeHiman QyHKIuu
z = f(x,y) 4epe3 e€ YaCTHBIC IPOU3BO/IHBIE.

135. Kak cooTHOCsTCS MKy co00# CBOWCTBAa HEMPEPHIBHOCTHU U A depeHmpyemMocT
(GYHKINU IBYX IEPEMEHHBIX ?
136. Kakas ¢yHkiusa z = f(x,y) Ha3pIBacTCs HEMPEPBIBHOM B TOUKE M (g, vy )7

137. Kak onpeznenserca €BKIUAOBO pacCcTosHuE p(M,,M,) MeXKIy IBYyMs TOUYKaMHU

M (x.'il}, ,x?':nl:' )I/I M (x .'f}, ,x;:n::'] M-MEPHOTO IIPOCTPAHCTBA?

138. Kakas Touka MHOKeCTBa E Ha3bpIBa€TCs BHYTPEHHEN? rpaHUYHOMN?
(@ (o (o)

139. Yro takoe §-0KpeCcTHOCTb TOUKH My(x,  ,x5 , o , X, )7

140. Kakoe MHOX€ECTBO E Ha3bIBAE€TCS OTPAHMUYEHHBIM? 3aMKHYTHIM? CBSI3HBIM?

141. Chopmynupyiite ompeneneHue npezaena (yHkuum f(M) = f(x,¥) B Touke
M (xg: Yo )

142. ChopmynupyiiTe TeopeMy O PaBEHCTBE BTOPBIX CMENIAHHBIX MPOU3BOIHBIX
Gynkum z = f(x,v).

143. Kak cooTHOCSTCS MEXIy coOol cBoiicTBa AU(PHEPEHIUPYEMOCTH U CYIIIECTBOBAHUS
IEPBBIX YACTHBIX IPOU3BOIHBIX PyHKIUH z = f(x,v)?

144. CpopmynupyiiTe onpeneneHrne Npou3BOJHON QYHKIIUU
145. u = f(M) = f(x, y,z) 10 HaIIPaBIEHHUIO BEKTOPA .
146. 3anmmmre (GopMysTy, BEIPAKAIOUIYI0 MPOU3BOAHYIO (QyHKIMH 1 = f(x,¥,Z) TIO

HanpasieHuIo Bektopa I? = (cosa, cosf, cosy ) 4epe3 4acTHbIC IPOU3BOAHBIEC (PYHKIUH 1.
A .
147. 3anummure ¢popmyity, CBI3BIBAIOUIYIO gradt U MPOU3BOJHYIO ?‘f B 3aIaHHOU TOYKE

CKaJIIPHOTO TOJIS 1.
148. Kak cBA3aHbl HamnpapjeHHsi HamOonbmiero pocra QyHkumM u = f(x,v,2) C
BEKTOPOM grad 1 B paccMaTpuBaeMoi Touke M (x, v, z)?

Ju . du o
149. Boipazure max —— W min — 4epe3 grad u B 3aJJaHHOW TOYKE CKaJSIPHOIO MOJIA it.

150. 3anummre  gopmyny s NPOU3BOAHOM ? CIIOKHOM byHKIIT
5

z=z(uv), u=ulxy), v=v(xy).

. dy . .
151. 3anummre ¢opMyny IS MPOU3BOIHOMN d—:' HESABHOW (PYHKIIMHU, 3aJaHHOMN
=4

ypaBHEHUEM F(x,y) = 0.



dz da o .
152. 3anummte (GopMynbl Il TPOU3BOIHBIX oo 5, HCABHOM GbyHKIMM, 3aaHHON
x ¥

ypaBHEHUCM: F(x,y,z) = 0.

153. ChopmynupyiiTe ompeneiacHue JOKATHPHOTO MakCUMyMa (JIOKaJIbHOTO MHUHHUMYyMa)
Gynkuun z = f(x,v) B Touke M, (%, v, )-

154. ChopmynupyiiTe HEOOXOAUMBIC YCIOBHSA, a TaKXe JOCTaTOYHBIC YCJIOBHS
3KcTpeMyMa QyHKIUH z = f(x, V).

155. ChopmynupyiiTe MpaBUIO OTHICKAHWS HAMOOJBIIETO W HAUMEHBIIEro 3HAYCHUH
Gynkuum z = f(x,y) B OrpPaHUYEHHON 3aMKHYTOH 00JIaCTH.

156. Yto Takoe cranuonapHas Touka GyHkumu z = f(x,y)?

157. ChopmynupyiiTe onpesencHue yCIOBHOTO MakcuMmyma GyHkuuu u = f (M) npu
CBA3H (M) = 0 (pacCMOTpHTE Cllyuaii ABYX UM TPEX NEPEMEHHBIX).

158. ChopmynupyiiTe HEOOXOAMMBIE YCJIOBHS YCIOBHOTO OKCTpeMyMa (DyHKIIUH
u = f(M) npu cBsa3u @(M) = 0 mo meroxy Jlarpanxa (pacCMOTPHUTE CIydYall JBYX WIIM TpeX

MePEMEHHBIX).

159. Chopmymupyiite Teopemy Beliepmtpacca 00 orpaHuueHHOCTH — (YHKIUH,
HEIMPEPHIBHON B 3aMKHYTOH OrpaHUYCHHOM 00JIaCTH.

160. Chopmymnupyiite TeopeMmy Beliepmrpacca 0O CyIIeCTBOBAaHHU HaWOOJIBIIETO H
HaWMEHBIIIETO 3HAYCHUN (yHKIIMH, HETIPEPHIBHOM B 3aMKHYTON OTpaHUYCHHOM 00JIaCTH.

Tema 4. Komnnexcholii ananus.

161. Maitte ompeneneHue MHOKecTBa C KOMIUIEKCHBIX unces. Kakume reomerpuueckue
MHTEPIIPETAIMH STOTO MHOKECTBA BaM U3BECTHBI?

162. Ilyctb z, =1+i,z, = —4+3i. Hamu z, +z,, z, — z,, (2, + z,) (z; — z,), :—".

163. UTo Ha3bIBAIOT MOyJIEM KOMIUIEKCHOIO YHUCIa Z = x + (y?

164. Uto Ha3pIBAlOT apryMEHTOM KOMIUIEKCHOTO uucia z = x + iy, z = 0? Uro Takoe
TpUTOHOMETpHUYECKas (popma 3Toro unciua’?

165.Uncna  z, =1—iy3, z,=(1—-1)/(1+1), z;=1+cos(n/7)+ isin(m/7)
3ammcarh B TPUTOHOMETPUYECKOH popme.

166. Ucnionb3yst opmysry MyaBpa, 3amucath B anreOpawmdeckoi ¢opMe uucia

= ((1+3)/(1—0)", 2z, = (1 + )5/ (1 - i)

r — —
167. Haiitu Bce 3HaYeHHS CIEAYIONUX BRIPAKEHUN: a) 4/ —1 + i+/3; 0) V 2y3 4+ 26

168. z, =1 —i+/3, z, =3+ i 3anucare B anrebpamveckoil Qopme umcna z, -7,
[51 flz:j'-
169. Yucna z,, z, ¥ z, 3aIKCaTh B I0Ka3aTeabHON opme.

170. Yro Takoe KOpeHb anrebpamdeckoro MHorounaeHa P, (z)? Yro HaspBaIOT

KPaTHOCTBIO KOpHs1? Omnpenenure KpaTHOCTb KOpHS a=1 MHOIO4JIeHa
Pz)=z*—(2—-)z*+(3+20)z"— (4+i)z+ 2
171. Yucna a, = 1, a, = —i, a; = 2{ — BCE MONAPHO Pa3IMYHbIE KOPHU MHOIrOUJICHA

P(z), npuyYeM a,; — KOPEHb KPaTHOCTH 2, @ a, U a; — POCThIC KOPHH. 3alMIIMTE PA3JIOKCHUE
P(z) Ha TMHEHHbBIC MHOKUTENH, €CIIU €r0 cTapmnili Ko3QOUIHUEHT p, = 1; HAlIUTE €ero Apyrue

KO3 PHUIIIEHTHI.
172. B 4eM cOCTOUT CBOMCTBO KOPHEH BEIECTBEHHOIO MHOTO4IeHA? Yueno ay = —1 +1i

SIBIISIETCS. KOPHEM MHorowteHa P,(z) = z* 4 4z° + 11z + 14z + 10; HaliTH OCTAIbHBIC KOPHU

P,(z), 3amMcarth €ro pa3jaoKEeHUE Ha BEIECTBEHHBIE MHOXKMTEIIN IIEPBOM U BTOPOH CTEICHH.
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173. Yrto Takoe panroHanbHas anredpandeckas npoos? [IpuBenure npuMepsl.

174. Kakyio paunuoHaibHYIO ApoOb HAa3bIBAIOT MpaBMIIbHOW? HempaBwibHOW? J[poOb
=]
m IIPEJCTaBbTE B BUJIE CyMMBI aJIre€0pandeckoro MHOTO4IeHa U IPaBUIbHON APOOH.
175. Kakue npobu Ha3bIBAIOT 3JIEMEHTAPHBIMH PALMOHAIBHBIMU alreOpandyecKuMu
npobsimu? Ipo6b 1 /(x* 4+ 1) pasnoxute B CyMMy 3JIEMEHTaPHBIX JAPOOCH.

Tema 5. [ugppepenyuanvrvie ypasnenus.
176. KakoB reomeTpryeckuii cmbicn ypaBHenus y'=f(x,y). Hanucars ypaBHeHHe

KacaTelIbHOM K HHTErpaibHOi KpuBOii ypaBHerus y' = x*y~ B Touke M,(1, 2).
177. laiite ~ ompezneneHHe M30KIMHBI JAU(QPEPEHIIMATBLHOTO ypaBHEHHs v '=f(x, v).
N3oknuHbl ypaBHeHHs y' = x>/y ecTh: A) okpyxHoctd; B) mpsmeie; C) mapaboins; D)

runepooisl; E) anmnmuncer; F) Het mpaB. oTBeTa.

178. lano ypaBuenue y' = x* — 2x +y. Hamummre ypaBHEHHE JMHHH BO3MOXHBIX
TOYEK SKCTPEMYMOB €r0 HHTETPAIbHBIX KpUBBIX. CemnaiTe 4epTéx.

179. Chopmynupyiite Teopemy Komm ns ypasrenus y' = f(x, v). Ilycts {1 — obmacts,

B KOTOPOM BBINIOJHEHBI €€ YCIOBHS 3TOr0 ypaBHeHMs. Kakue U3 mociemyromux yTBEepKIASHUN
CIpaBeAJUBBI: A) €ro HMHTErpajibHbleé KpUBBIE MOTIYT HMMETh pa3pbiBbl 1-ro poma B 1; B)

MHTETPAJIbHBIE KPUBBIE MOT'YT UMETh YTJI0BOM 3KCTpeEMYM B (1; C) HHTErpaJIbHbIE KPUBBIE MOTYT
nepecekatbcs B (}; D) uHTerpajipHble KpUBBIE MOTYT OBITh NpsAMBIMU JHHUSMH; E) Her
MPaBUILHOTO yTBEPKaAeHU? OTBET 000CHOBATH.

180. Pemmre 3amauy Komm: (1 + y=)dx + xydy =0; y(1)=1.

181. Haii f= 2 2

. Haligure Bce pemienus ypaBHeHus xy' =y + /y? — x2

182. HaiinuTe oOmue pemenus (MHTETpaibl) YpaBHEHUMN:

183. a) xy 2y=x®cosx; 0) 3y' + v = 1/y% B) (x® + xy?)dx + (x*y + v*)dy=0.

184. Haiinute Bce JIMHUHU, y KOTOPBIX OTPE30K KacaTelIbHOW MEXKIY TOUYKOM KacaHus U
OCbl0 abcuucc AEIUTCd IIOMOoJaM B TOYKE IIE€PEeCeUYEeHUss C OChI0 OpAMHAT. YKa3aHHe:
Hcnonp3ylite ypaBHEHUE KacaTE€IbHON K KPUBOM.

185. Chopmymupyiite teopemy Komm gns ypaBHeHus ' = f(x,v,y'). Kakos
F€OMETPUYECKHI CMBICH HadalbHBIX ycnoBuii y(0) = —1, y'(0) =1 mug 3Toro ypaBHeHHs:?

N306pasuTe MpHOIMKEHHO MHTErPAIBLHYI0 KPUBYIO B OKPECTHOCTH HA4YalbHON TOYKH, CUMTAsS
IUIsL onpesieieHHOCTH y'' = () B 3TOW OKPECTHOCTH.

186. Haiitu 3HaueHue 0, IPH KOTOPOM (DYHKIIUSI ¥ = x> SBJISCTCS PEHICHUEM YPaBHCHHUSI
x(x—1)y" = (2x = 1)y'+ ay = 0.

k!

187. Nano ypasHenue: y'® + xy'' = 2Zy'. C NOMOIIBIO Kakod IOJCTAaHOBKH MOYHO

MOHHU3UTH €ro MOpsIoK? Hamummte oOmumii BU TAKUX YPABHEHU.

188. Haiinute oOuiue pemieHusl ypaBHEHUH METOJIOM MOHMKEHUS mopsanka: a) y "=In x;
)y =X +x.

&

189. Pemmte 3amauy Komm: yy "=(v)* —(v )% v(1)=1, v (1) =1

190. Kax ¢ mnomompio (QyHZaMEHTaIbHOH CHCTEMBI pemeHui vy, (x), .., v,(x)
3anucath obuee pemienue ypaaenus L[y] = 0? [louemy HyleBoe pelieHHE HE MOKET BXOJAUTh
B (QyHIaMEHTaNBHYIO CUCTEMY PEIICHUH ypaBHeHus L[y] = 07?

191. dano ypaBHenue: y'' —5y' + @y = 0. [Ipu kakoM 3HadeHuu o yucio 3 Oyxaer

KOpPHEM €ro XapaKTepHCTHYEeCKOoro ypaBHeHWsaA? Haiitu oOmee perieHue  JaHHOTO
TuQepeHIMaIbHOr0 YpaBHEHUS IPU HAWJICHHOM 3HAYCHUH 0.
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192. Jluneitnoe omHOpomHoe auddepeHnraIbHOe ypaBHEHHE 3-TO  TOopsaKa C
MOCTOSIHHBIMU KO3((UIIMEHTaMH UMEeT YacCTHbIE PEHICHHUs: 1, sin 3x. DTO ypaBHEHHE MOXKET

umets BuI: A) y"'—9y =0; B) y""' —9y'=0; C) ¥"" +9y =0; D) ¥'"" +9y' = 0; E) ner
NPaBHJIEHOTO OTBETA.
193. Pemute nuHeiiHoe ypaBHeHue y''—2y'+y =e¥/x MeromoM BapHanuu

MPOU3BOJIBHBIX TTOCTOSIHHBIX.

194. Haiimute oOmmiee pemieHUEe JHHEWHOTO HEOJHOPOJHOTO YPaBHEHHUS METOAOM
HEOTpPeAETEHHBIX KO3)DUIUCHTOB: v "—y=2e*—x >,

195. HaiinuTe 4acTHOE pElIEHUE JIMHEHHOIO HEOJHOPOJHOIO YypaBHEHHS Y “+y=4e®,
YIOBJICTBOPSIOIIES HadalbHBIM yCnoBusM y(Q)=4, y{0)=-3, MeTOOOM HEONPEACICHHBIX
KO3 PHUITUEHTOB.

196. Haiinute obuiee pemieHre cucteMsl AudpepeHnnaibHbIX ypaBHeHUN

dx—z +
e T

¥
I = 3x + 4y.

197. Touka c¢ wMaccoli m JABWXKeTcs npsMonuHeiHo. Ha He€ geilictByer cuina,
IpONOpLUUOHANIbHAs KyOy BpEeMEHH, HCTEKIIEMy OT MOMEHTa, KOrja CKOpOCTh ObUla paBHA v
(kodhunmeHT mpomopHHOHATHHOCTH paBeH k). Kpome Toro, Ha TOYKy JIeiCTByeT cuia

CONIPOTUBJICHUA CpCakbl, npomnopuuoHajibHasA MMPOU3BCACHUTIO CKOpPOCTH u BpCMCHHA
(ko3 PUIHEHT NPONOPIMOHATBHOCTH PaBeH k, ). Halingure 3aBUCHMOCTH CKOPOCTH OT BPEMEHHU.

VYkaszanue: npumenure 2-ii 3axkod HproToHa.

Tema 6. Teopus psoos.

198. JlaiiTe MOHATHE YMCIOBOTO PpsAAa, ero cymmbl. Haligure cymmy pana 2=_, (7/8)"

199. ChopmynupyiiTe HEOOXOAUMBIM TpH3HAKA CXOAUMOCTH 4YHciIoBoro psga. C ero
IIOMOILBIO MTOKAKKUTE, 9TO Ppax 2=, (1 + 1/n)"™ pacxoaures.

200. Ucnonp3yst mOpocTEMIIMEe CBOMCTBA YMCIOBBIX PSAI0B HAWAWTE CyMMy psiaa

oa 1 1
n=1\gn = n )
201. I[aHLI pAIBl  C TONOXKUTEIBHBIMH wieHamMH: 2>  a, (1) mw X=_ b (2),

lim “8tt = —. C nomMomipblo MPU3HAKOB CXOAMMOCTH 3HAKOIOJOXKUTEIBHBIX PsIIOB YCTAaHOBUTE

n—oo O &

KaKoe M3 HIKECIEAYIOMUX yTBEPKIEHUM cripaBeaanBo: A) pan (2) cxoxures, eciu b, = na,;

n’

B) pan (2) pacxomurcs, ecmt b, = a,, n = 10; C) pan (2) pacxoaurcs, ecnmu b, = 3"a_; D)

n' :-z’

pan (2) cxogurces, ecnu lim b, =

nm—roo
202. Yto Takoe 3HAKOYEPEMyIOMUUCS psAn? 3HAKONMEPEMEHHBIM psn? abCcoyfoTHas u
YCIIOBHAsI CXOAMMOCTDH 3HakorepeMeHHoro psna? Chopmynupyiite npusnak Jleitonumna. Kakue

COETN, 1
U3 TEPEUYHCICHHBIX HIDKE PAIOB YCIOBHO CXOIATCS: A) .2 ; B) XX —], O)

=1 plnm 2

oo ':_1:'I
n=1 vn

203. Maiite moHATHE (GYHKIMOHAIBLHOTO psfa, ero oOactu CXOI[I/IMOCTI/I Haiinure

) Zi':!—' \x; B) Eu—' I_L} F)

001aCTH CXOAMMOCTH (YHKIMOHANBHBIX PANOB: @) X, +3},1,

oa 14x—z"
n=11 .

204. [aiiTe NOHATHE MaKOPHUPYEMOro (yHKIHMOHAJIBHOTO psana. Haiigure Bce 3HadeHUs

Ein nx
CXOIUATCST a0COIIFOTHO.

X, IPY KOTOPBIX Psf 27
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205. ChopmynupyiiTe CBOMCTBA MaKOPHUPYEMBIX (DYHKIIMOHAIBHBIX PsAOB. MOXKHO JH
nouneHHo JudPepeHupoBaTh Pl Lo, Sm_: lx? OTBeT 060CHOBATH.
n-+
206. Uro Ttakoe cremeHHoM psaa? Pag X, a, x™ pacxoamtcs B Touke xp, = —2. C

MIOMOIIBIO TeOpeMbl AOENsl YCTaHOBUTE, KaKOe U3 CIEAYIOUINX YTBEPKACHUHN CripaBeIuBO: A)
3TOT PsJl CXOJMTCA abCOIIOTHO B TOYKE x; = —1; B) aToT pan cxomures B Touke x, = 0; C)

3TOT PAJl PACXOAMTCS B TOUKE x5 = 3; D) HET NIpaBUIBHOIO OTBETA.

n o oa
207. Haiimure 061acTH CXOAMMOCTH CTENEHHBIX PANOB: ) Lo, ——; 0) X, — 3‘,1:' ; B)
niy

”: am

o2 ':r_l:':n
n=1 ,an
208. Yto 3HAYUT pa3okUTh (PYHKIMIO B CTENEHHON psn? 3aBUCAT JU KOIPHUIIMESHTHI
TAKOT'0 pa3iokKeHus oT crocoda ero noiyuenus? Psaasl Telnopa u Maknopena. Pa3noxus B psj
Maknopena GyHkumoO f(x) = x/(1 + x?), Haiiaure £+ (0).
209. Paznoxute (YyHKUUIO B Psii MO CTENEHSM x M YKaXHUTE O0JAacTh CXOIMMOCTH
2t
dt.

gin

IOJIYYCHHOTO psifa: a) e ; 6) In (x% + 3x + 2); B) _r[':

N

210. Paznoxure Qynkumio y=tgx B psan Telinopa no crenensaM (x — m,/4), BbIIUCAB
nepBbie 3 wieHa, OTIMYHBIE OT HYyJIS.

211. Beruncnute TNPHOMKEHHO € TOYHOCTBIO A0 1072, OIEHHB MOTPEIIHOCTH 10

npu3HaKy JleOHuIa 111 3HAKOYEPETyIOMErocs psaa; f;’E ™ dx.

212. BpinmummTe ABa NEPBBIX, OTIMYHBIX OT HYJIS WIEHA Pa3JIOKEHUs B pAJl 10 CTENEHAM
X peuIeHust ypaBHCHHs y “=2xy + 4y, YIOBJIETBOPSIONIICTO Ha4YaJdbHBIM yCaoBusM y(0)=0,

y(0)=1.

213. Kakue n3 cnenyromux nap QyHKUUA f(x) U g(x) OPTOrOHAJAbHBI Ha IPOMEKYTKE
[-1,1]: @) f(x)=x u g(x)=x>-1; 0) f(x)=x u g(x)=x"-1; B) f(x)=x1u
g(x) =x*-1?

214. Chopmynupyiite ycnoBus Jupuxmne pazinoxkumoctd (PyHKimu B psag Dypbe Ha
IPOMEXYTKE [- 1T, TT].

215. Hanmmmre  Qopmynsl  aius  kodpduuuentoB psga Dypee QyHkumm  f(x),
Pa3II0KEHHOU B 3TOT psJl B IPOMEXKYTKaxX: a) [—m, ]; 0) [-1,1].

216. Hamumre psng ®ypbe Hed€THOH (yHKuum f(x), 3aJaHHOM Ha IIPOMEXKYTKE
[-m, ]

217. ®ynxuus f(x) B npomexytke [0,7] pasnoxena B pag @ypbe a) 1o kocuHycam; 0)

no cuHycam. Hammmmmre hopmyibl st kodhpuimeHToB 000UX psIOB.
218. ®dynkius f(x) = —1 —x* B IpoMexyTke [-2,0] pasnoxena B psax Dypbe 1o
curycaMm. Hanummure dopmynsl mis koadduurentoB psaga. Iloctpoiite rpaguk cymMMbl 3TOro

psna.
219. Paznoxure B paj @ypre QyHKUUIO y=|x| B IpoMexyTKax: a) [—m 1]; 6) [0;27]; B)

[-1;1]. locTpoiite rpagukn QyHKIUH U CyMM 3TUX PSJIOB.
220. Paznoxute B psa Oypbe QyHKIMIO v = E— i—f B IIPOMEXKYTKE [0; 77]: @) O CHHYCaM;
0) mo kocunycam. [loctpoiite rpaduku GyHKIIMH U CyMM PSIIOB.

Tema 7. Kpamnvie u nogepxnocmmule unmezpaibi.
221. UnTerpupyema i Qynkuus 1/ (x —y)moksajpary 0 < x < 1, 0 < y < 1?

222. He sbraucisit nnterpana [ In(1 — sin(x 4 y))dxdy, ycraHoute €ro suax, eciu
D={(xy): x=0,y=0, x+y=m/6}
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223. Ceenure apoiinoil unterpan [f f(x,y) dxdy x moBTopHOMY ABYMs criocoGamu,
ecmu: a) (D) — obnacTh, OrpaHHYEHHAs! TUHUAMU y = 3x~, ¥ = 6 — 3x; 0) (D) — Tpanenus ¢
BepmmHamu (—1, 4), (5, 4), (1, 1), (4, 1).

224. 3menute HIOPSLIOK UHTEIPUPOBAHUS B UHTErpaie:
J5 dx [ e £ e y)eyt [ dx [ f(x v)dym

225. Haiinure cpenHee 3HAa4YCHHE flx,¥) = x4+ 2yno IPSAMOYTOJIbHHUKY,
OTrPaHUYEHHOMY NPSAMBIMHU x = 1, y = 2 ¥ OCSIMH KOOpPAMHAT.

226. N3o0pazute Ha MIJIOCKOCTH Oxy o0pa3 burypsl
G'={(r,¢): 2= r <3, 0<¢ < n/4] npu oroOpaxeHun x = rcosd, y= rsing. SBngercs
JIM 3TO 0TOOpa’K€HHE B3aUMHO OJIHO3HAUHBIM?

227. Haiinure Iomanab burypsi, OTPaHUYECHHOUN JIMHUSAMH:
Axy=4x+y=506) (x*+y)=8xyx*+yi=1(x*+y* = 1).

228. Haiiaure 00BEM Tena, OrpaHMYCHHOIO MMOBEPXHOCTSAMH z = In (1+ x? + y7),
z=0,x*+y*=2
Kpurepuu u mkana OEeHUBAHUSA 110 OLEHOYHOMY CPEJCTBY «(POHTAIBHBINA U MHAWBUIYaIbHbIN
OIIPOC»

[Ixana oreHuBanusd Kputepuit onennBanus

OoTIN4HO (5) CryneHT Tiny0OKO M B TOJHOM OOBEME BIAAEET MPOrPAMMHBIM
MaTepruaioM. I'paMOTHO, MCUEPNBIBAIOIIE U JIOTUYHO €r0 H3JIaraeT B
YCTHOM miM mucbMeHHOU (opme. [Ipu 3TOM 3HAeT PeKOMEHIOBaHHYIO
JUTEPATYypy, MPOSABIAECT TBOPYECKUH MOIAXOJ B OTBETaX Ha BOIPOCHI U
NPaBUIBHO OOOCHOBBIBAET MPHHSATHIE PEIICHUS, XOPOIIO BIaAeeT
YMEHMSIMHU M HaBBIKAMU IIPH BBIIIOJHEHUH NTPAKTUYECKUX 33]1a4.

xoporo (4) CrypeHT 3HaeT NpOrpaMMHBIA MaTepuang, IPaMOTHO U IO CYTH
W3JlaraeT ero B YCTHOM WJIM TNHChbMEHHOH (opme, dormyckas
HE3HAYUTENIbHbIE  HETOYHOCTM B  YTBEPXKACHMSX, TPaKTOBKaXx,
ONpENeNIEHUsAX M KaTeropusx WIM HE3HAUYUTEIbHOE KOJIMYECTBO
omn6ok. IIpu 3ToM BiazeeT HEOOXOAMMBIMU YMEHHSIMU M HaBBIKAMHU
IPY BBIIOJIHEHUH IPAKTUYECKUX 3a/1a4.

ynoBieTBopuTenbHO | CTYyZGHT 3HAaeT TOJNBKO OCHOBHOM NpPOTPaMMHBIA — Marepua,

3) JIOTTyCKAeT HETOYHOCTH, HEAOCTaTOYHO  4Y&TKHE  (HOPMYJIUPOBKH,
HEMOCJIC0BAaTeIbHOCTh B OTBETAaX, MW3JIaraéMbIX B YCTHOM WM
nucbMeHHOW (opme. [Ipu 3TOM HETOCTaTOYHO BIAlEET YMEHHSIMH U
HaBbIKaMU 1P BBINIOJHEHUM IPakTHUeCKuX 3an1ad. Jlomyckaer 1o 30%
OIIMOOK B M3JIaraeMbIX OTBETAX.

HCYOOBJICTBOPUTCIILHO CTy,Z[GHT HE 3HAeT 3HAUUTEIbHOM YacTH mporpaMMHOro martcpuaja.

(2) [Ipu 5TOM OMyCKaeT MPUHIUITHAIBHBIEC OITMOKH B TOKA3aTeIbCTBAaX, B
TPAaKTOBKE TIOHATHMM M KaTErOpUM, MPOSBIAECT HU3KYIO KYIbTYpPY
3HaHWH, HE BIIQJICET OCHOBHBIMH YyMEHUSMH W HaBBIKAMH TIPU
BBITTIOJTHCHHUHU MPAKTHYCCKUX 3aj1ay. CTy,Z[GHT OTKa3bIBACTCsA OT OTBETOB
Ha JIOTIOJIHUTEIILHBIC BOITPOCHI

TunoBbie BADUAHTHI KOHTPOJIbHBIX PadoT:

Tema 1. Jluneiinas anceopa.
Bapuant Ne 0
1. Pemuth cucreMy JTUHENHBIX ypaBHEHHIH MeToioM Kpamepa
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3x, + 2x,tx; =5
2y +3x,+ x5 =1
2x;+x, +3x3=11

2. BeruuciauTh onpeaeauTenb

1 1 1 1
1 2 3 4
1 3 6 10
1 4 10 20

3. PemuTh cucTeMy JIMHEHHBIX YPAaBHEHU MAaTPUUHBIM METOJOM
1x, —2x,+ 3x;, =6
[Exi + 3x, —4x, = 20
3x;—2x; —5x3; =6

4. Haiitu matpuily, oOpaTHYIO K JaHHOU
2 11
(5 1 3)
2 1 2
5. PemmuTh cucteMy JIMHEHHBIX YpaBHEHH MeToAoM ["aycca
[4x1 —3x,+2x;=9

2x,+5x, —3x; =4
S5x, + 6x, — 2x; =18

Tema 2. Ananumuueckas ceomempusi.
Bapuant Ne 0
JlaHbl KOOpAMHATEI BEPIIUH UpaMuIbl ABCD:

2 (5] 4 2

A=|-3 B=|1 C=|8 D=|-1

) =) () )
Haiitn:
1) nmunet pedep AE, AC, AD.;
2) yroa mexay pedpamu AB u AC;
3) yron Mexay pedpom AD u OCHOBaHHEM AB(;
4) BeuucnuTh Mi01aas OCHOBaHUsl ABC;
5) Beraucnuts 0o0bemM nupamuasl 4B CD;
6) 3Has 00BEM TUPAMUIBI U TUTOIIAE €€ OCHOBaHUS AF C, HATH BBICOTY ht mupamMuabl AE D,
7) HaiiTn ypaBHeHuUe MJI0CKOCTU OCHOBaHUs A B, KOTopasi IPOXOAUT yepe3 Touku 4, B u C.
8) CocTaBuTh KaHOHHWYECKHE YpAaBHEHUS IPAMOM, KOTOpas IPOXOAUT 4epe3 BEPLIMHY D
HEPHEHIUKYJISPHO K INIOCKOCTH OCHOBAHHUS {J;
9) Haiitu Touky K nepeceueHusl OJTy4YeHHOH NPsIMOM C IJIOCKOCTBIO OCHOBaHMUS (J;
10) Haiitu paccrosiHue OT BepUIMHBI [} MHUpamMuabl A0 IMJIOCKOCTH OCHOBAHUSA (J M CPaBHUTh
MOJTYYEHHBIN pe3yibTaT ¢ JJIMHON BeKkTopa DK

Tema 3. Mamemamuueckuii auanu3 («Bseedenue 6 mamemamuueckuti
ananuszy, cemecmp 1).
14



Bapuant Ne 0
1. Haiitu o6siacTh onpeaeneHus 3aaHHbIX (QYHKIUH.

jx+2 1 In(1+ x)
y= |———+— ¥y =
i 14|1—3x x= x—1

2. Halitu npenensl.

3x°+2x*—3x+1 2x*—7x +3
lim - lim ————
x»w 2x3 +4x2 4+ 3x—8 x=3y2 —8x +15

3. HCHOJ’IEBY}I 3aMCUATCIIbHLIC TPCACIIbI, BEIYUCIUTD!:

1—cos3x (3:{ + 3)2x+4

lim —— lim [ ———
=0 3x= x=m \3x 4+ 5

4. HaiiTu mipenemnsl, UCIONb3Yysl SKBUBAJICHTHBIC OECKOHEYHO MaJible (yHKIIUH.

o In(1 4 3x7) (e®* —1)
lim = lim ——
x=0 x° — bx* x—=0 x

5. UccnenoBaTh (PyHKUHMIO HA HEMPEPHIBHOCTH, HAUTH TOYKH pa3pbiBa (YHKIMUA U yCTAaHOBUTH
ux xapakrep. Caenarb CXeMaTU4ECKUNA YEPTEK.

L r+4; x<—1
flx) =273 +1 x4+2;,-1=sx<1
2x;x =1

Tema 3. Mamemamuueckuti ananus («Heonpeodenennviti unmeepany,
cemecmp 2).

Bapuant Ne 0
1. HaiiTu HeomipeieIeHHbIN UHTETPajl, HCTIOb3YsI TAOIUILy U €T0 OCHOBHBIE CBOMCTRBA.
3/ 1 4dx
j(x /s + 5xx + %,E—a_ﬂ)dx J
Ve x—4

2. Haiitm HeompeneneHHBId WHTErpaj, HCMIOJB3YS METOJ (OPMHUPOBAHUS CIECIHAIBHOTO
BBIpXCHHUS 10| 3HAKOM nuddepeniuana.

J.[x:—3)42xdx J.ﬁ.."x:—Ex +5(2x —3)dx

3. Haititu HeompeneneHHbId HHTErpaj, HUCIOIb3ysS METOJ 3aMEHbl IMEPEMEHHBIX W METO]
HWHTCTPUPOBAHUA 110 HaCTAM

15



4. HaiiTi HeonpeeneHHbI HHTETPAl OT IPOOHO-PAIMOHATIEHON (YHKIIMH

(8x? + 2x* + 4x —1)dx J 12

x—1 x2+7x+15

5. Haiitu HeompeieieHHbIN HHTETPajl OT TPUTOHOMETPUIECKUX (PYHKIIUN

2—5x T
sin2x - cosdxdx cos 3 sin de

Tema 3. Mamemamuueckuti ananuz («OnpeoeneHHblll UHme2paLy, cemecmp

2).
Bapuant Ne 0
1. BerauciauTe onpeaeneHHbIi HHTErpat:

1 -~
x4+ 1

(x34+3x+ 1)°
W]

2. BeruncnuTh miomaas GUrypbl, OrpaHu4eHHYIO JTUHUSIMU:

x = Bcos®t
, ) = 2cos20.
y=x {}F=Esin3t P cosﬂ{p
= — g2 TT —_
y=2—x 0<t=- 0=f=3
2
3. BbunucauTh JIMHY AYTH KPUBOM:
= 3(t — sint
y = —In(cosx), {x _ (t - sint) s p = 2cos,
T ¥ = 3(1 — cost) T
0=x<=— T 0= =—.
=%=% —<t<n =3

2

4. Bpraucouth o0beM (3a7adya a) M IUIOMIAAL TMOBEPXHOCTH BpamieHHs (3amada 0) Tena,
MIOJTYYSHHOTO BpallleHUEM 33JaHHOH (PUTYpBI BOKPYT OCH ('x:

y=1—x;
= 3 = . 0) " !

5. BBIYMCIUTHh HECOOCTBEHHBIN MHTETPAJl MIIM YyCTAHOBUTH €0 PACXOJUMOCTb
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xe™* dx

'F"--.____!IS

Tema 5. [{uppepenyuanvrvie ypasreHusl.
Bapuant Ne 0
1. Haiitu oOmiee permenue win pemuth 3anady Komum mns auddepeHnmanbHbIX YPaBHEHHH ¢
pasacIAroOmMMHUCA ICPCMCHHBIMHU !

—
_'!,:"'I = Evl};r"

xy' — ylny =0
y(0)=1.

2. Haiitu obuiee pemieHne Wik pemuTh 3aaady Kommwm s ogHOpoaHBIX TudepeHInaTbHbIX
ypaBHEHUU MEPBOro MOPSAKA.

ydx +2(xy —x)dy = 0

.0 3_|_3=|:|:
xyy' —(x* +¥7) (1) =1

3. Haiitu o6mme permenus TuHEHHBIX b depeHnaabHbIX YpaBHEHUH TTEPBOTO TOPsIKa:

—x"
vy +tgxv = —cosx; V' +E _°£

x x

4. Haiitu oOmiee pemieHue wid pemuTh 3amauy Komm mns auddepeHnmaibHbIX ypaBHEHHN
BTOPOTO MOPSAKA, TOMYCKAIOIINX MIOHUKCHHUE TTOPSIKA

¥ —cosbx = — vy — v = 0;

» —

Vv - x* 417

5. Haiitu pemenuss nuHeHHBIX U (GEepeHIHATBHBIX YpPaBHEHUH BTOPOro TMOpSAIKa C
MOCTOSTHHBIMH K03 duIineHTaMu

_'!,i"”+2_'!,i"'l=ﬂ; }F'I'I—E}T'I—E}F=e4x:

Tema 6. Teopus psoos.
Bapuant Ne 0
1.3anummre GpopmyIry 00IIero wieHa psjaa.

2.Jloka3atk pacXoAUMOCTb PSJIa, MOJB3YSICh HEOOXOAUMBIM PU3HAKOM CPaBHEHHSI.
- 3?!
2n

n=1

3.HCCJ’I€,Z[OB3.TB pAA HAa CXOOAUMOCTD, HPUMCHSAA JOCTATOUYHBIC ITPU3HAKU CXOAUMOCTH PAO0B.
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n-

iz”-n! i 1 (n—i—l) i 1
n" — 2"\ n — (n+ 1)n*(n+1)

n=1

4.VlccnenoBath psiibl HA a0COMIOTHYIO CXOAUMOCTb.
[ra]
Z(—l]” in+1
n — 2
n=1

5.HaiiTu uHTEpBa CXOAUMOCTH CTEIIEHHOTO psija.
(=]

zﬁ[x—kzj”

n=1
Tema 7. Kpamnvie u nogepxnocmmule unmezpaioi.

Bapuant Ne 0
1. I3MeHUTh MOPSIOK MHTETPUPOBAHUS B IOBTOPHOM MHTErpajie M CAEIaTh 4epTex o0iacTu
MHTETPUPOBAHUS
o —2x+6 -1 o
fdx f Fx,v)dy fdv f fcix—i— dv Lfc{x
-1 —8x" -z -2ty -1 - -y
2. BBIYUCIUTh 1BOMHOM HHTErpal 1o obnactu D
J (12x%y% + 16x3y ¥ dxdy; Jf ye¥ /2 dxdy;
D
D:x=1y=x%y= —x D:iv=In2,y=ln3,x=2,x =4

3. Beruncauth I/IHTGI‘paJIBI nepens OT JeKApTOBLIX KOOPAUHAT K IOJIIPHBIM:
1 V147

J' J‘ |1—x-—v-
dy
|l-|-x + i

o

4. C momouibio JBOWHOrO HMHTErpajlia BBIYMCIUTH IUIOIMIAAb IUIOCKHX (DUTYp, OrpaHUYEHHBIX

JaHHBIMH JIMHUSIMHA
}r: — 2y + x?=
y=3/xy=4e"y=3y=4 yP -4y +a7 =

v—th v =+/3x.

0,
0

¥

5. IlnactuHka D 3agaHa HEPABEHCTBAMH, |L - IOBEPXHOCTHAas IUIOTHOCTh. Haiitn
IUTACTUHKH.
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D:x =1,y =0,y>= 4x(y = 0); D:x* +y*/4< 1;
n=7x*+ v n=y-.

6. Haiitu KOOpAUWHATBbI MHCHTpA TAKCCTH IUIOCKHUX OJHOPOAHBIX IUIACTUH, OTpPaHUYCHHBIX
3aJaHHbIMHU JIMHUAMU

x*+yi=4, x=0, y=0

7. BeraucauTh TpOHHOM MHTETpas o odsactu ¥

ﬂI 2y*e™ dxdydz; Jffxdxd}rdz;
v v
x

v =0, v=1,v==x, Viy=10x,y=0,x =1,
z=0,z=1. z=xy,z=0.

8. C moMompl0 TPOMHOTO HHTETpalia HAWTH O0BEM Tella, OTPAaHWYECHHOTO 3aJIaHHBIMHU
IMMOBCPXHOCTAMU

y =16V2x,y =/2x, x% 4yt =2y,
z=0,x+z=2. z=5/4=x%z=0.

KpI/ITCpI/II/I M MKajJda OHOCHHUBAHUA I10 OLCHOYHOMY CpPCACTBY «KOHTPOJIbHAA

paboTay
Ixana oreHuBanusd Kputepuit onennBanus
5 KonTponsHas paboTa BEIIIOJIHEHA HA BHICOKOM YPOBHE (TIpaBHIIbHBIC
otBeThl AaHbl Ha 90-100% Bompocos/3aay)
4 KonTponsHas paboTa BEIIIOTHEHA HA CPEJHEM YPOBHE (TIPaBUIbHBIC
OTBETHI AaHbl Ha 75-89% Bompocos/3aay)
3 KonTponpHas paboTa BeIIIOIHEHA HA HU3KOM YPOBHE (IIPaBHUIIbHBIC
otBeThl AaHbl Ha 50-74% Bompocos/3aaa4)
2 KonTponbsHas paboTa BEIIIOTHEHA HA HEYJOBJIETBOPUTEIEHOM
ypoBHE (IpaBUJIbHBIE OTBETHI AaHbI MeHee YyeM Ha 50%)
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TunoBbie BApUAHTHI MHAMBUAYAJbHbIX 321aHMIA:

Cemecmp 1.
Bapuant Ne 0

1. JlaHbI KOOPAMHATHI BEPIIMH TPEYTOJbHUKA ABC:
A(—8; —3), B(4; —12), C(8; 10).
Heo6xoaumo HaiiTh:
— JUINHY CTOPOHBI AR,
- ypaBHEHUE CTOPOH AB U B U UX YIJIOBble KO3 (PUIIUEHTHI;
- yroua s MeXIy NpAMBIMUA AE U B ¢ B paguaHax;
- YpaBHEHHE BBICOTHI {0 U €€ JUIUHY,
- ypaBHEHUE MeAuaHbl AF ¥ KOOPAMHATHI TOYKHU KTIEpeceyeHus dTOU
MeIHaHBI C BEICOTOM (I7;
- ypaBHEHUE MPAMOWL, KOTOpas NPOXOAUT Yepe3 TOuKy K
MApAJLIENIBHO K CTOPOHE AF;
- KOODJAWHATBI TOYKU F(xp,yz), KOTOpas HAXOJUTCS CUMMETPUYHO
TOYKE A OTHOCUTEIBHO NPSAMOU ( D.

2. JlaHo: Touka A(2; 5)unpsamas y = 1. Heob6xo1mMo cocTaBUTh YPaBHEHHE T€OMETPHUIECKOTO
MeCTa TOYEK, PABHOYIAJIE€HHBIX OT 33laHHOM TOKH A(x,, V,) ¥ IpsAMoi v = d.
[TomyyeHHOE ypaBHEHHE MPUBECTH K MPOCTEHIIIEMY BUAY U IMTOCTPOUTH IpauK KPUBOM.

3. 3amaHbl ABE CUCTEMBI JIMHEHHBIX ypaBHEHMI. PemnTh nepByro cucteMy metonoM Kpamepa.
[lony4yeHHBI IIpU pELIEHHUH IIEPBOM CHUCTEMBI DPE3YJLTAT IMPOBEPUTH C IOMOILBID METOAA
oOpaTtHo# MaTpuIlbl. BTopyro cuctemy pemmTh ¢ moMoIsi0 MeToaa ['aycca.

3xy+ 2x, — 1x; =11, 1x, +2x, —1x; =1,
v, — 1x, + 4x; = —10, 3x, +5x, —1lx; =1,
lxy +3x,— 2x, =9 dx, +7x, —2x; =12

4. JlaHbl KOOPJIMHATHI BEPIIUH NMUPaMUibl AEBCD:
A(2; —3; 1), B(6; 1; —1), C(4; 8;—9), D(2; —1; 2).
Heobxomumo:
- 3anucars BeKTOPBIAB, AC, AD B OPTOHOPMAIBHOH cucteMe {, ], E}
Y HAalTU MOJYJIU 3THX BEKTOPOB.
- HaiiTi yron Mexay Bektopamu AB 1 AC.
- HaiiTi mpoeKiuio Bektopa AD Ha BeKTOp AB.
- Bprurcnute nomans rpanu ABC.

- Haiitu o6bem mupamuast ABCD.
5. JlaHbl KOOPJAMHATHI YETHIPEX TOYEK:

A(—3; —2; —4), B(—4; 2; —7), C(5; 0; 3),M(—1; 3; 0).
Heob0xomnmo:
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- CocTaBUTh ypaBHEHHE IUIOCKOCTH {J, KOTOpas MPOXOIUT uepe3
TOYKM A, B u .

- CocTaBuUTh KaHOHMYECKHE YPABHEHMs MPAMOM, KOTOpas MPOXOAUT
4yepe3 TOUKy M MepneHauKyJIIpHO K IIIOCKOCTH Q.

- HaiiTu ToukM nepecedyeHus: moJIy4YeHHOM MPSIMOM C TJIOCKOCTBIO ) U
C KOOPAWMHATHBIMH TIockocTsMu XAY, X0Z, YO Z.

— Haiitu paccTostHue oT TOUuku M 10 TUIOCKOCTH .

6. BeraucauTs cienyromme npeaesnsl (He Moiab3ysch nmpaBuiiom Jlonurans).

 oxP—2x%+3 . x°+2 . 2x"—3x-—-2
lim ————— lim ———— lim—
x=m dx-+ 3x + 2 x=m 3Ix-+2x—1 x=2x°+ 3x +10
_ 3x"+8x+5 Vit 4—1 2—+x—3
m - lim ———— lim——
x=—=13x-+9x+6 x>-3 x°—9 *=7  x° —49

. 1—cos4x _ sin3x
lim ——; lim
a0 x- x=0 tglx

x—1
lim( )
x=0\x 1+ 3

7. 3agannyto GyHKUMIO y = f(x) MccienoBaTh Ha HEMPEPHIBHOCTD U BBIICHUTH XapaKTEP TOYCK

liné( 1+ 4:()5

x+2

paspeiBa. Cnenarh cxeMaTH4ecKui rpadux

x2, ecnu x < 0
tg= 0<x<—
-, e 0<x <-—
EN fx)=1"%2 2
flx) = 42-= T
1, ecqa X = —
2
8. HaiiTu nepByro Ipon3BoHyI0 ¥’ 3aJaHHBIX QYHKIHMIA:
. N
L 206 tax? —x - 2) y=x—In(2+e"+2/e> + e +1)
il 15yx + 1
_ tgx — ctgx — 1 sin®3x
y=arctg\ ——— v =sinv3 + —-
V2 cosbx
9. Haiitu nepByo npou3BoAHYIO y',. 3aJaHHBIX (QYHKIIHA:
_3tt 41
=—.
— (1/20n(arcega) v =1 g¥ 3t
y = (arctgx) ) s .
vy =sin| —
_. 3
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10. lana ¢ynkums y = f(x) ¥ ABa 3Ha4YE€HMA apryMeHTa x,; M x,. HeoOxomumo HalTh

NpHONIKEHHOE 3HAUCHUE NaHHOW (DYHKIMU IIPU x = x,, UCIONb3Yys €€ 3HAUCHUE MPH x = x, U
3aMeHss IpUPOCT Ay QyHKIHMH y = f(x) COOTBETCTBYIOMMUM AudpepeHmanom dy:

y = 33x% 4+ 8x— 16; v = cos(x);
x, =4 x, =394 x, = 60% x, = 63"

11. BBIMOTHUTH MTOJIHOE UCCIETIOBAHUE 3aJaHHBIX (DYHKIIUN U TIOCTPOUTH MX TpaduKH:

3 2x
4 9
yortd y= y=x*-3x243

- - .
x- 2x

12. Ucnons3yst MeTosl nuddepeHInanTbHOr0 BEIYUCICHHS, PELIUTh CIEAyIoNnMe (pUu3ndecKue
3a1a4u:

1.

o [ 4
IIpu moAroToBke K 3K3aMEHy CTYAEHT 3a t JHEH M3ydaer (Hk)'m

4acTh Kypca M 3a0biBaeT (o t)-10 4vacTh. CKOJNBKO JHEH HYXHO IIOTPaTUTH Ha

MOJTOTOBKY, YTOOBI ObLIa M3yuyeHa MaKCHMajbHas 4acTh Kypca? PemuTs 3amady npu
YCIIOBHUU, YTO k = 3o = 1 /48
Teno maccont m, = 3000 wr agaeT ¢ BBICOTBI H METPOB U TEPSAET

Maccy (cropaer) MPONOPILUOHAIBHO BpEMEHU najeHusl. Koaddunument
nponopuroHanbHocT  k = 100 kr/c. Cuuras, 4ro HavalbHas CKoOpocTh ¥y =0,

yckopenue g = 10 m/c, HATH HAUOONBIIYI0O KUHETHUYECKYIO PHEPTUI0 Teja. PemuTsb

3aJlayy IpU YCIOBHUHU, UTO H = 1805 m.

Cemecmp 2.
Bapuant Ne 0

1. BerauciauTh HeonpeaeaeHHbIE UHTETPAJIbI:

2x*+5x3F — 12x7

]

3 — dax 5
J 7x3 + 40x — 96 . J— j:{‘cnsd}xdx.

x/x?— 16

2. BeruuciauTh onpeneaeHHblid HHTerpal:

dxedx

o

3
Ja--’ 5 8 f '
w’[E:X—S)‘—EM'IEI—S—Fq-

3. BeruncnuTh miomaas Gurypsl, orpaHMuEeHHOHN napadoJamu:

P P

x x-

4. Borancnuth HeCOOCTBEHHBIN MHTETPaJl, UM YCTAHOBUTD €r0 PACXOIUMOCTh!

[==}

dx

fo-l-dl-x-l- 13

1
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5. UccnenoBats QyHKIMIO z = f(x, ¥ ) Ha BKCTPEMYM:
z=xy—x"—2y*+x+ 10y —8.

6. Haiitu o6mee pemenue (00muit uaTerpan) nuphepeHuaibHOro ypaBHeHHS:
B8x + 5y

 Bx— 2y

I

7. Jano muddepeHnranpHOe ypaBHEHHE BTOPOTO MOPAIKA, KOTOPOE JOMYyCKaeT MOHMKEHUE
nopsiaka. HaiiTu yactHoe pelieHne, KOTOpoe yAOBIETBOPSET 3aJaHHBIM HaYaJIbHBIM yCIIOBUSIM.

xy' -y —x?=0,y(1) =4/5,3'(1) = 3.

8. 3amaHo IMHEWHOEe HEOJAHOpPOoAHOe auddepeHIIaIbHOe YpaBHEHHE BTOPOTO TMOpPSIKA C
MOCTOSTHHBIMH ~ KOd(purmenTamu. HaiiTu dacTHoe pelieHre, KOTOpOe YIAOBIETBOPSET
MPUBEICHHBIM HAYaJIbHBIM YCIOBUSIM.

y"' —2y'—8y =16x>+2,¥(0) = 0,3'(0) = 5.

9 PemmTh cucTeMy YypaBHEHUH M HAWTH 4YacCTHbIE pELIEHUS, KOTOPBIE YIOBJIETBOPSIOT
IIPUBEICHHBIM HAYaJIbHBIM YCIOBHSM.

_=2 + )
a7
dy +2
dt =X v,

x(0)=1,y(0) = 3.

Cemecmp 3.
Bapuant Ne 0

1. UccnenoBaTh HAa CXOAUMOCTH YUCIOBOM P

(==}

i 1 {En ~ 1) Z 1
2" \2n—1 nln?(3n+ 1)

n=1 n=2

2. UccnenoBaTh Ha aOCOMIOTHYIO M YCIOBHYIO CXOAMMOCTH YUCIIOBOM Pl

= (-1)"-n
Z EH

n=1

3. Haiit 06sacth cxoauMocTy (yHKITMOHAIBHOTO psija

i (n—2)%(x+3)"

2n+ 3

n=1

4. BbIYMCIIUTHh HHTETPAII
0,1

J o8 dy

o
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¢ TounocTtrio o 0,001.
5. HaiiTu mepBbie 4eThIpe HEHYJIEBbIC WICHA Pa3JIoKEeHHs B psl peuieHus auddepeHnnaaTbHoro
YpaBHEHUSA

y" +2y —xy=x% y(0) = 0,¥'(0) = L

6. I3MeHUTh NOpsA0K HHTEIPUPOBAHMUS

-1 o i o
Jdv J- fdx + Jd}r Lfdx
-2 —J 2ty -1 = =¥

7. C moMOIIbI0 ABOMHOTO MHTErpasia HAMTH TUIOMaAb (GUTypbl, OTPAHUYCHHOMN JTMHUAMU
vyv=3/x, v=4e%, yv=3, v=4

8. C momo11p10 TPOWHOTO MHTErpajga HallTh 00bEeM Tella, OrPAaHMYEHHOTO TIOBEPXHOCTIIMH
x*+y*=2y,z=5/4—x* z=0.

9. Teno V 3amaHO NMOBEPXHOCTSMH, YTO €r0 OTPAHMYMBAIOT, |i— yAEIbHAs IUIOTHOCTh. Hailtm
Maccy Tena.
Vies(xi4+y¥) =22, x*4yi=4, y=0  z=0(y=0  z=0):

_5(x* +y7)

e

10. Haiitu paGory cumsi F = (x2— 2y)7+ (y® — 2x)], M IepeMelieHny BIONb JIHHAH L:
OTpe30K M N, oT Touku M(—4; 0) k Touke N(0; 2).

11. HaiiTu TOTOK BEKTOpHOrO TmoONss F = xi+yj+ zk, dYepe3 dYacTb IUIOCKOCTH
P: x+ y+ z = 1, pa3MeIIEHHYIO B [IEPBOM OKTaHTE (HOpMallb 00pa3yeT OCTPBIN YIroil ¢ OChbIO
0Z).

12. Haiith 1OTOK BekTOpHOro momst F = (e +2x)7+ e*]+ e¥k uepes 3aMKHYTYIO
MOBEpXHOCTh S5: x+yv+z=1, x =0, y =0, z =0 (HOpMaJIb BHELIH).

KpI/ITepI/II/I M IIKaJla OLCHHBAHHA IIO0 OLCHOYHOMY CpPCACTBY «HMHIUBUIAYAJIBHBIC
3adaHUs)

[Ixana OLICHUBAHHUS Kpurepuii onieHnBaHus
(nHTEpBaNT 0AIOB)
3a4TeHo [IpaBunbHO pemenbl 90-100% 3ananunii
He 3aureHo [IpaBuiibHO penieHsl MeHee 90% 3ananuii
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OueHovHbIE CpeCTBA ISl IPOMEKYTOYHOM aTTecTanuu (3K3aMeH)

Tunosoti ounem. Cemecmp 1.
buiter Ne 0

1. TlpousBeneHusi BEKTOPOB.

2. Pemmth cucTeMy JIMHEHHBIX anreOpanyecKux ypaBHEHUN
3%, +4x, +2x,=28
Exl—-&x: —3x;=-1
1 T5x,+x;=0

3. 3azmaHbl KOOPAMHATHI BEPIIMH TPEYTOJIbHUKA
1511[3; 1; 4],}1: [—i; G; l],i—la [—i; 1; 6). Haiitn:

—_—

a) BEKTOpbl ¢ = A, A, u d = A, A;;
0) JUIMHBI BEKTOPOB ¢ H di;
B) CKaJISAPHOE NPOU3BEIECHNUE BEKTOPOB ¢ d;

1) YTOJI MEKy BEKTOPaMU ¢ 1 d;

€) BEKTOPHOE TPOU3BEICHUE ¢ X d;
’K) IUIOIIA/b TPEYTONBHUKA A) A, Ay,

4. Haiitu npou3BOIHYIO
y=((x*+x+1)-tg(2x)

5. TlpoBectu noiHOE UCCieA0BaHUE (PYHKIIUH U TIOCTPOUTD TpaduK

eﬂ{x+1}

Ymeepoicoeno na sacedanuu kageopwt [IM, npomokon Ne_ om

3aBeayromuit kadeapoit

JlexkTop
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1 Oamn
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Tunosoii bunem. Cemecmp 2.

buier Ne 0

Yacrs 1. Teopernyeckuii Borpoc.
(ITomtHOCTBIO PACKPBITHIN BOIIPOC OLeHUBaeTcs B 1 Oamn).
1. ITonsiTie nepBooOpa3HOit

Yacts I1. 3aianue HauaabHOTO YPOBHS CIOXKHOCTH.
(ITpaBrJIBHO BBITIOTHEHHOE 3a/IaHKE OIIEHUBAETCS B 2 Oasuia).
1. HaiiTu pemienusi ypaBHEHH 2. BBIYMCIUTD HEONPEACICHHBIN HHTErpal

UH_I_EU-':D j(xﬂ_l_zx_l_S]dx

Yacrs II1. 3aganue 6a30BOro ypoBHsI CIIOKHOCTH.
(ITpaBrIbHO BBITIOTHEHHOE 3a/IaHKE OlleHUBaeTCs B 1 Gas).
3. IlpouHTErpHpOBATH PALMOHATBHYIO IPOOD
(2x+ 16)dx
(x+1)(x%+4x +13)

3

4, Nlna pyHKimd u = 5x°y — 3xy + x? HalTH TPaJWCHT W MPOM3BOIHYIO B TOYKE A MO

HAIIPABJICHUIO BeKTOpa 3 = AB: A(1;2:—1), B(3:—1:0).

Yactse 1V, 3aaHne nNoBBIIEHHOTO YPOBHS CI0KHOCTH.
(ITpaBuibHO BBIMONHEHHOE 3a/1aHue — 1 6am).
1. HaiiTu pemieHusi ypaBHEHH

_'!,i"” + E.U.J — EIE —31‘:

Ymeepoicoeno na saceoanuu kageopwt [IM, npomokon Ne_ om 20 e
3aBenyromnuii kageapoit ooy. Manwiii B.B.
Jlextop ooy. Manvuii B.B.
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Tunosoii bunem. Cemecmp 3.

buner Ne 0

1. CxomumocTs u cymMa psinia. HeoOxoaumoe yciaoBHe CXOUMOCTH. 1 Gamn
2. HccnenoBaTh Ha CXOOUMOCTD PsiT 2 Oamna

Z (—1)"*n

nt+5n—7

n=1

o3

Z (n+1)! 27

(n+1)"

n=1
3. HM3meHuTh nopsaok HHTErpupoBanus. O0JacTb HHTETPUPOBAHUS U300pa3uTh 1 Oamn

Ha YepTexe

p. 2
J-dx J flxy)dy
o 1 .,
E.t"

4. BpluuCINTh KPUBOJIMHEWHBIN UHTErPaj BAOJIb KPUBOH L, P U3MEHEHUHU 1 6amn

HapaMeTpa OT t; 10 t,:

J-dx-i-d}r; rge L: y=—V2—-t; t; =1, t, =12

L
Ymeepoicoeno na saceoanuu kageopwt [IM, npomoxon Ne_ om 20 e
3aBenyromuit kadeapoit ooy. Manwiii B.B.
Jlextop ooy. Manvuii B.B.

Kputepun u mikajga OICHMBAHHS IO OICHOYHOMY CPEACTBY MPOMEXKYTOUHBIH
KOHTPOJIb (9K3aMeH)

IIxana oneHuBaHUA Kpurepuii onienuBanus

oTn4HO (5) CryneHT riay0oKO U B MOJHOM 00BEME BIa/ieeT MPOrpaMMHBIM
MmarepuagoM. ['paMOTHO, HCYEpHBIBAIOIIE M JIOTUYHO €ro
u3jaraeT B yCTHOW WM mMUChbMeHHOU (opme. IIpu sToM 3HaeT
PEKOMEH/I0BaHHYIO JIUTEPATypy, IPOSBIAET TBOPUECKUNA MOAXOL
B OTBETAaX Ha BOIPOCHl M MPABUIBHO OOOCHOBBIBAET MPHUHSTHIC
pELIeHHs], XOpOLIO BIAJEeT YMEHMSIMHM M HaBbIKAMU IIpU
BBINOJIHEHUH MTPAKTUYECKHX 33/1a4.

xoporo (4) CTyneHT 3HaeT mporpaMMHBIM MaTepuai, TPaMOTHO U IO CyTH
U3JaraeT ero B YCTHOM WM NUCBMEHHOW (opme, HommycKas
HE3HAUUTEJIbHbIE HETOYHOCTH B YTBEPXKACHUSAX, TPAKTOBKAX,
ONpEACIECHUAX U KAaTErOpUsX WM HE3HAUUTEIbHOE KOJIUYECTBO
ommnbok. Ilpu sToM BiageeT HEOOXOAMMBIMH YMEHHUSIMH U
HAaBbIKAMU IPU BBINOJIHEHUH TPAKTUYECKHX 3a]au.

YIOBJIETBOPUTEIHHO (3) CTyneHT 3HaeT TOJIbKO OCHOBHOM MpPOrpaMMHBIN Marepual,
JIOITyCKAaeT HETOYHOCTH, HEJOCTATOYHO 4ETKHE (DOPMYIHPOBKH,
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HCTIOCJICAOBATCIIbHOCTh B OTBCTAX, HU3JIaraCMbIX B yCTHOI>'I NI
nucbMeHHoW ¢opme. [Ipm STOM HEZOCTaTOYHO BJAJCET
YMCHUSAMU U HABBIKAMU IPU BBIINOJHCHUHU MPAKTUYCCKUX 3aay.
Jomnyckaet 10 30% ommOOK B U3JIaraeMbIX OTBETAX.

HEYJIOBJIETBOPUTENBHO (2)

CrygeHT He 3HaeT 3HAYUTENIBHOM 4YacTH IPOrpPaMMHOIO
matepuana. [Ipu 3ToM gomyckaeT NpUHIHUIHAIBHBIE OLIMOKU B
JI0Ka3aTeNNbCTBAX, B TPAKTOBKE MMOHATHIM U KaTErOpUH, POSIBIISIET
HU3KYIO KyJbTYpPYy 3HaHHI, HE BJIaJICET OCHOBHBIMUA YMEHUSIMU U
HaBbIKAMHU IIpU BBINOJHEHUM NpPaKTHUeCKUX 3anad. CTyneHT
OTKa3bIBAETCSI OT OTBETOB Ha JIONIOJIHUTENIbHBIE BOIPOCHI

28




JInct n3MeHeHu U JOIOJTHEHU N

1/

Bunsl nononnenuii u
N3MEHEHUH

Jlata 1 HOMep IIPOTOKOJIA
3acenanus Kadeapsl
(xadenp), Ha KOTOPOM OBLITH
PaccCMOTpPEHBI U 0I00PECHBI
U3MEHEHUS U JIOTIOJIHEHHUSI

IToamucs (c
pactdppoBKO¥)
3aBeIyIoNIero Kageapoi
(3aBemyromux Kadenpamn)
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.r.“)l'\'Cll(.‘pTIlOC 3aRJavenne

[Tpencrapnenustii pony ouenounbx cpencts (anee - POC) o aucuurnHe
«Matemaruka» coorBetcTByeT Tpebopanusm GI'OC BO.

[Ipeutaraemele GOpPMBI U CpejICTBA TEKYILIETO M ITPOMEKYTOYHOI'0 KOHTPOJIS
aJIeKBaTHBI LEeNsIM M 3ajadaM pealii3allid OCHOBHOM Npo(hecCHOHaTBHOMN
00pazoBaTenbHOH POrpaMMel o HapaBIeHUIO MIOJITOTOBKH
15.03.05 KoHCTpyKTOpCKO-TeXHOJIOrHUeCcKoe o0ecreueHne MalMHOCTPOUTENbHBIX
MPOH3BO/JICTB.

OueHounble  cpe/icTBa  Julst  TEKYIEro  KOHTPOJSl  yCIEeBaeMOCTH,
MPOMEIKYTOUHOM arTecTaltii 110 HTOraM OCBOCHHS! JIMCIIMTIIMHBI MpeAcTaBieHb! B
[10JTHOM 0OBEME.

Buabl  OLEHOUHBIX CpeicTB, BKIIOYCHHBIC B TPEJACTaBICHHBIH (OH,
OTBEYaIOT OCHOBHBLIM IpHHLMNIaM GopmupoBanus GOC.

PaspabGoTtanublii W npejacraBieHHbld JUlsl DKCNEPTU3bl (POHA OLEHOYHBIX
CPEACTB PEKOMEH 1y eTCsl K MCMOJIb30BAHHIO B ITPOLIeCCe MMOATOTOBKH 00yUatouxes,
110 YKa3aHHOMY HarpasJieHHIO.

[Ipencenarens yuebHO-MeTOAWYECKOM
KOMHCCHM (haKyJIbTeTa KOMITbIOTEPHBIX

CHUCTEM 1 HHpOPMATTHOHHBIX %
TEXHOJIOI M H.H. Berposa
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